MHHHCTEPCTBO IIPOCBEUIEHWSI POCCUMCKOW ®EJIEPALIANA
MYHHIHNA/IbHOE ABTOHOMHOR 0011€00pa3oBaTe/IbHOE YUPEKICHHE —

cpenHsis o0meobpazoBarebuasi mKoa Ne 2

PACCMOTPEHO COT'TTACOBAHO

Pykosoautens MO 3am. 1 TOpy/aio Ype I A AQY-COIII Ne2
/ ! / ‘ ) 3 7, ’

;[ \/ // / ‘ .

: — 4 7 3

/}lyeBa CB Koxemako W - s : bexan E.B
IMpoTokon Ne 1 «27» asrycra 2025 r. puxas Ne 195
oT «27» aBrycra 2025 r, oT «27» aBrycra 2025r,

PABOYAS ITPOI'PAMMA
(TD 9114783)

yuedHoro npeamera «Xumusi. Ba3oBbiil ypoBeHb»

s o0yvaronuxes 8 — 9 kaccos

bormanosua 2025



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHO POrPaMMBbl OCHOBHOTO 0O0IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T NpPENCTaBICHUWE O IENsAX, OOIIel CcTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peIMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENAET KOJIUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaromuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATENIbHOCTH O0O0YyYalolerocs Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
0o0yyJaroIerocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM €IUHCTBE MHPA, BAKHYIO
pOoJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs riIo0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPrEeTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €UHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTa, KOTOpbIM  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSATUUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MenneneeBa kKak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUH 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABIICHNUS] O XUMUYECKOM COCTABIIAIONIEN HAYYHOU KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aroluid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHWU CHCTEMBl XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JOCTYIIHBIX O0OOIIEHU MHMpPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIBbHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITETLHOCTH, OCBOGHUHM NpaBWi O€30IacHOTO OOpalleHHss C BEUIeCTBAMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHUUA Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUsl BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (QopMHpOBaHHE HHTEJICKTYalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIbHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSIM >KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATETHLHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATH SBJICHUS
OKpY’KaIOIIer0 MHUpa, MCIHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh HUX IMpPHU PEIIEHUHM NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOIIEHU,
MOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAHWWA ISl BBIPAOOTKM OKOJOTHUYECKU
LEJIeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHMUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudgeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAass aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKasd pPEeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX pPeaKui (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB 00pa3sUOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢busnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeHCTBHE kele3a ¢ pactBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PAa3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelne npeacTaBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ieMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoaa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune xucimopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACTIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT uW mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBHINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpOZiE€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuHeHuil. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIEIOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paClO3HABAHHE W U3YYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OINPEICIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IIEIOYCH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme KiacChl HEOPraHMYECKHUX
COCIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMEHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpasloB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU M3YYEHHM XMMHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHbIN (DakT, rUMoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOUIMX B PEAKIHUM BEIIECTB, MO TeraoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHE 00 00paTUMBIX WU
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[losaTne o xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpAalll€HHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB M HEMETauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLEcCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCHOJIb30BAHUE BHUICO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3oKeHUs, COCIUHEHMs), pAClO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C MeETaUlaMy, HEMEeTaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YejloBeKa. BaxHeumme Xaopuabl U UX
HAXOXJICHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST KJjacca KHUCJIOT U crnenududeckue). XUMHUYECKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKIMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COCIMHEHHUSIMU CEpbl (KUCIOTHBIE OXIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpuponae. AMMHUaK, €ro
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMyyeHne U npuMenenue. Coiu aMMOHMS,
uX pU3NYEeCKUe U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUe U XUMUYECKUE
CBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M CHelu(HUUEcKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEPAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3nIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OoOmast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3NuecKkue W XUMUYECKHE CBOWICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpOOJEeMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydueHue u mnpuMeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TAHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojax — U ux
poJiM B JKH3HM UeEJOBEKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX H
HEOPTraHUYECKUX COCIMHEHUN.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTU. BaxkHeillre cTpouTeNbHbIE MaTepualbl: KepamHka,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TajoOreHUOB), O3HAKOMJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JACUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHMYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U M3YYEHHE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, QyiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHToB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUN MeTauoB. OU3NyYecKne U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
CrocoObl TIONy4eHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: nonokeHue B llepuoanyeckon cucTeMe XMMHYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAJUIBI MarHuidi MW KalbLIMK: IIOJIOKCHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AJtoMuHUN: TIo10)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THAPOKCHIA
aJIIOMMHHUSI.

Keneso: nonoxenne B [lepuoauueckon cucremMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroMma, HaxOXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHME  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJe3a
(I1) u xeneza (III), menu (1), HaOIOEHUE M OMTUCAHUE TIPOLIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XU3HM YelloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpY)KaroIeh cpeanl (MpeaeiabHas I0myCTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCUUKANMs, TEePUOANIHOCTh, HAOIIOICHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsij, NPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIUTATEJILHON JAESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUIUCKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH TIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXaAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM U
pacIlIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUUECKOMY
M HAy4yHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpaA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEJICTABJACHUS O COIMAJIBHBIX HOPMax M MpaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHHWE M TIOCTYNKH CBOUX TOBApUILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakiHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJI1 IOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPON, MOCTYIMHBIMH TEXHHUYECKHUMH CpEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIIO/IEHUST TIpaBUJI  OE€30MacHOCTH TMPH  OOpalieHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCuOHATBFHON JAESTENHHOCTU U Pa3BUTHS HEOOXOUMBIX YMEHHM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOoro oOpas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU NU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbHI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCaIbHbIC YIeOHbIE NEUCTBUS (IO3HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS] MPU OCBOCHUH
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB M XUMHUYCCKHX DPEAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIPOIECCEe IMO3HAHUS TOHATUS (MIPEAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATh  OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3374 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMblEe 3aJaul HECIOKHBIMU CXEMaMH, JharpaMmMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juaiora M (WJId) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  NOJYYCHHBbIE  pPE3yJbTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (71a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsl Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIy4YEHHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepanbHO paboyeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTb, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroma, aToMHas OpOUTallb, pPaaNyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TMOHATHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh T[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATSILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKMX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0ll U
7abopaTOpHbIM  000pYJIOBaHHWEM, a TaKKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH IO BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYEHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;makMmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xoHily o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE€ BENIECTBO, BAJCEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakuuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCIEHHME W  BOCCTaHOBJIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONpENIEeNATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOILO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpaxX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAITUNYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyto (opmy llepuoanueckoid CUCTEMbl XUMHYECKHX AIIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpynma)», maible u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrmpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHE 3JIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIUu
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTENEHEW OKHUCIICHUs
XUMHYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKHCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMA HOHHOIO



oOMeHa, YypaBHEHMsS peakuui, TMOATBEPKAAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHid
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKHUCIIOrOo ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIILHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHUE, OOO0OIEeHNEe, CHUCTEMATU3allhi0, BbISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEpPEeHHe, MOJCITUPOBAHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBanue pa3iesioB u duekTpoHHbIe (LM (POBbHIE)
KoHnTpoiibHbIe IIpakTHYecKkue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. [lepBoHavyanbHble XUMHUYECKUE NIOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmmorexa [JOK

' MPAKTUYECKOU JIeSITEIHbHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BemectBa n xuMuueckue 15 | bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe I HCOPraHUYeCKUX BelleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

’ 00 okcHugax https://m.edsoo.ru/7f41837¢c
29 Bonopon. ITonsarue o xuciorax 2 | bubmmorexa [JOK

' ¥ COJIAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsarue 06 5 1 I bu6muoreka [IOK

‘ OCHOBaHHSIX https:/m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | 1 bubmunorexka [JOK

HCOPTaHNYCCKUX COEIMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 30

Pa3znea 3. Ilepuoguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3j1emMeHToB /[. U. MenaeneeBa. CTpoeHue aroMoB.

XumMuueckasi ¢cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHTE/IbHbIE pPe€akuumn




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUUYECKUX djiemeHToB /1. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJILHBIC PEAKIIUN

Hroro no pasaeiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6moreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmoteka [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIACC

KounvecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/1esi0B U TeM uuppoBbIe
Ne o/ P Konrtpoabubsie IIpakTHueckue (itpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
Pa3znea 1. BemecTBo M XUMHYeCKHEe peaKkuu
11 [ToBTOpEeHMe U yriryOiieHne 3HaHUuH 5 | bubmuoreka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
’ peakiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIHS. g | | bubnmorexa [JOK
' XHUMHUYECKHE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3znea 2. HeMeTaJIBI K HX COeAMHEHHS
1 OO61as XapakTepUCTHKa XUMHYECKUX 4 | bubmuoreka [IOK
’ aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapaKTepuCTUKa XUMUUECKUX
2.2 snemeHToB VIA-rpynmnel. Cepa u eé€ 6 butamorexa LOK
' PYTHIRL- &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 31eMeHTOB VA nbl. A30T, pocdop u ux 7 1 Bubmmorexa [IOK
' TPYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCTHKa XUMUIECKIX
24 snemeHToB IVA nbl. YTJIepoa u 8 1 2 bubmorexa [JOK
) . TPyTIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTUHEHUS
Wroro no pasneny 25




Pa3gen 3. MeTaJyibl M UX COCAUHEHU ST

bubmoreka [JOK
3.1 06 I 4
HIHE CBOHCTBA METaILIoB hitps://m.edsoo.ru/7f41a636
. bu6moreka [IOK
3.2 Baxueiinme MeTamibl ¥ UX COEIUHEHUS 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazpeny 20
Pa3zpnen 4. Xumus u oxkpyxaromas cpeaa
4.1 BemectBa 1 MaTepuaisl B JKU3HUA UEJIOBEKA 3 bubnmorexa LIOK
) m p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubnnorexa LIOK
p p https:/m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounvecTBO YyacoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Koutpoabubie IIpakTnueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuun. Ponp XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJioBeka. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
2 ITonsiTie 0 METO/IaX MO3HAHUS B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «[IpaBuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubmuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UucTteie BemecTBa U cMecH. CrocoOb! | bu6nuoreka [JOK
pa3aesneHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTueckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 bromorexa [TOK
8 . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBAPEHHOM COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa 110
https://m.edsoo.ru/ff0d2a6c¢
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U clIOXHBIE BEIllECTBA 1 bubmorexa OK
p Hl https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK

10 X eckas o a. BanenTtHoC
NI A Gopmyst FHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB
1 OTHOCUTENBbHAS aTOMHAs Macca. bubmmorexa [JOK
OtHocuTeNnbHAasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10151 XUMHUYECKOTO bubmoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomunuectBo Bemiectra. MoJib. bubmoreka [JOK
Mounsipras macca https://m.edsoo.ru/ff0d5230
14 ®u3nuecKrue 1 XUMUYECKHUE SIBJICHUSI. bubmorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycia0BUsI IPOTEKAHUS bu6mmoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Briuncnenust koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX brommorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmss XuMUuecKux peakiuii
18 (coenuHeHUs, pa3IoKEeHUS bubmmorexa [TOK
- P ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6nuoreka [JOK
19 sHukIoneauct. O0o0IeHe 1
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIlis 3HAHUH
20 Konrponsnas padora Nel no treme bu6mmorexa [IOK
«BeniecTBa 1 XUMUYECKHE PEAKIIAN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubmmoreka [IOK

Bo3nyxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIIECCTBO. O30H

duznyeckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJa (peaKIuy OKUCICHUS bubmorexa [IOK
pOAa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
Crioco0bI TTOITyYeHHUsT KHCIIOPO/ia B
23 naboparopun iqn OMBIH_IHerHOCTI/I bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHneHnue kucnopoaa
TemnoBoii 3¢ ekt XuMHUIecKoi
24 peaKiuu, MOHATHE O bu6muoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTESPMHUYECKUX PEAKIIUIX
TonnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 bubmmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPAICHUS
[TpakTryeckas padora Ne 3 o Teme
26 «[Tonydyenne u cobupanue KUcIopoa brommorexa [OK
ya . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u nnpoctoe bubnnorexa [JOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)% dusnueckne U XUMUYECKHE CBOMCTBA bu6nuoreka [JOK
Bosiopoza. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [JOK
29 ITo € 0 KHCJIOTaxX U CO
TUITHE © IHETOTAx 1 cObtx https:/m.edso0.ru/ff0d50d2
30 Crioco0ObI ToNTydeHus BOAOPOa B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[Tony4uenne u cobupanue BOAOPoOaa,

HU3yYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4{42




Monsipablii 00bEM ra3oB. 3aKOH

bu6nmoreka [JOK

32
ABorazapo https://m.edsoo.ru/ff0d542e
Boruncnenus o6béma, KonuyecTBa
33 BEIIECTBA ra3a Mo €ro u3BeCTHOM buomorexa [IOK
B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIN 00BEMY
Beruncnenust 006EMOB ra3oB 1o
34 ABHEHHUIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa [IOK
ypag PEAKIUTL I https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOLIECHUH ra30B
35 du3nuecKue 1 XUMHUUYECKUE CBOMCTBA bubmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnunorexa [JOK
UHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIE
37 Y HEHACBHIIIICHHBIE pacTBOPHI. MaccoBas brommorexa [TOK
B PacTEOpRL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpurotoBiieHNE PaCTBOPOB C bubmuorexa [JOK
onpeAeIEHHON MacCOBOM 10JIEH https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbhas pabora Ne2 o teme bu6mmoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KacCupUKaIus, bu6nuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorera [IOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTaB, KiaccuuKaus, bubmmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [Tonydyenue nu XuMHUYECKHUE CBOMCTBA bubnnorexa [JOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kiaccuduxaus, bubmmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yenue u XMMUYECKHUE CBOMCTBA bubmuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SI}: oI )eHI/ISI XI/IMHqu:)KHe bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTANIBHBIX 3aa4 110 TEME bubnunorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
43 I'eneTnyeckas cBA3b MEXAY KJlacCaMU bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHU!
B a https://m.edsoo.ru/00ad9cb2
KonTponbHas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie mOMBITKH KIacCUPUKAITII
51 XUMHUYECKUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYyIIax CXOAHBIX JIEMEHTOB
[Tepronnueckuii 3aKOH U
bu6nuoreka [JOK
52 [Teproanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneera
bubnmorexa [JOK
53 Ileprozsl, TpyMIIbL, MOATPYIIIBI 1

https://m.edsoo.ru/00adaS52c




Ctpoenune atomoB. CocTaB aTOMHBIX

bu6nmoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0YeK
. bubmmorexa [JOK
55 aTOMOB 3JiIeMeHTOB llepuoanyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA TI0 €0 MOJO0XKEHHUIO B bubmmorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3uauenue [leproguyeckoro 3akona s
57 pa3BuUTHA HaykH U npaktuku. J[. 1. bu6mmoreka [IOK
MenneneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHriii ypok. O0001IEHHE 1
58 CI/ICTEM&TI/ISZPI/ISI 3HaHuH / bubmiorexa LOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepounas padora
Konrtponsnas padora Ne4 o reme
59 «Ctpoenue atoMa. XUMHUYECKas CBI3bL) bubmiorexa LOK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DIIEeKTPOOTPULIATETLHOCTh ATOMOB bubmoteka [JOK
XAUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumMudeckas cBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas nonsipHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanenrtHas HenosnsipHast XuMudeckas bu6mmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTEIIPHO-BOCCTAHOBUTEIbHBIC | bubmoreka [JOK
peaKknuu https://m.edsoo.ru/00adb076
bu6nmoreka [JOK
66 O 1
KHCITITTCIIL 1 BOCCTAHOBHTEIH https://m.eds00.ru/00adb076
PesepBubIil ypok. O600111eHIE 1
P 7P ?l bu6nmoreka [JOK
67 CHUCTEMaTH3aIis 3HAHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aToma. XUMHUYECKAs CBS3hY
68 PesepBHrlil ypok. O600111eH1E 1 | bubmorexa [JOK
cUCTEMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOI'PAMME




9 KUIACC

KounvecTBO YyacoB JIeKTPOHHbIE
Ne Hata uudgpoBbie
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesbHbIE
padoThI padoThI
pecypcebl
[Iepnonnueckuit 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHUX 31eMeHTOB /JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMHYECKHX AJICMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB
3 Knaccudukaius u HoMeHKIaTypa | bu6nuoreka [JOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xumuueckoil CBA3U U TUIIBI | bubmmoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue n yriayOaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Knaccudukanmst XauMuaeckux 1 bu6nuoreka [JOK
peaKuuii Mo pa3InyHbIM MpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
bu6nuorexa [JOK
7 peakuuu. [ToHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX
[TonsiTHE O XUMUUYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpBI, BIUAIOIIKAE HA CKOPOCTh 1

XUMHUYECKOHN PCaKIUn U MOJIOXKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOI'0 paBHOBECHUSA

OKHCIUTEIIBHO-BOCCTAHOBUTCILHBIC

bubmoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPOIIUTUYECKON
10 ncconuarmy. CUIbHEIE U cl1a0ble bubmmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HNoHHbIe ypaBHEHUA PEAKIIUN bubmmorexa [IOK
P peaid hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubmmorexa [IOK
pUIl https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTUIECCKON JUCCOIUAIIH
XUMHUYECKHUE CBOMCTBA COJIEH B CBETE
. bubmoreka [JOK
13 MIPEACTABICHHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOTUTHIECKON AUCCOLMAITIHI
14 ITonsgaTue o ruaponIn3e cojei bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O060011eHNEe U cUCTEeMaTU3aLUs bu6mmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrennie DKCIeEpuMEHTAIILHBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a1a4y»
Kontponbhas pabota Ne2 o teme
17 «INEKTPOIIUTUYECKAST TUCCOIHAIIAI buGnmorexa [IOK
p A THATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PaCTBOPAX)
OO6mmas xapakTepuUCTHKA raJOreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMeEDE bubnmorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopon. CossiHas KMCIIOTa, bu6mmoreka [IOK




XHUMHUYCCKHUEC CBOfICTBa, IIOJIy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lonmyueHne COITHON KUCTIOTHI Bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIN OJTUH U3 buGnuorexa [IOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
2 OO0mast XxapaKTepUCTHKA YJICMCHTOB bubnunorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AToTponHbie MOIU(UKAIIMY CEPBI.
7 Haxoxnenue cepbl U €€ coeIMHEHU bu6nuoreka [JOK
B IIpupoJe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoJ1, CTpOEHHUE, bubmuorexa [JOK
¢du3nyeckre 1 XMMUYECKHe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHas KHCIIOTA,
25 ¢u3nyeckrue 1 XUMUYECKHE CBOMCTBA brbmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKHE PEAKIINH, JIEKAINE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 MOJIYYE€HUS] CEPHON KUCIIOTBI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIIeH cpeibl COeAMHEHUSIMU
cephl
7 Brruncienne MaccoBOi JOIH BEIXOJA bu6nuoreka [JOK
MPOAYKTA PeaK U https://m.edsoo.ru/00adec8a
28 OO0mas xapakTepuCTHKA SJIEMEHTOB bubmmorexa [JOK




VA-rpynnel. A30T, paclipocTpaHEHUE
B Iipupoje, GU3NIecKue u
XUMHYECKHE CBOMCTBA

AMMHak, ero puznyeckKue u

https://m.edsoo.ru/00adeea6

29 XUMUYECKHE CBOWCTBA, IIOJIyYEHUE U bubmorera [JOK
> oMYA https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «IlonyueHne aMmmuaka, U3y4eHue ero bubmorera [JOK
ol gtk https:/m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KUCI0Ta, e€¢ (PU3NIecKue u bubnunorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHuEe HUTPATOB U COJNEH
aMMOHHMSI B KQ4eCTBE MUHEPATbHBIX

32 oOpeHuit. XuMu4ueckoe bubmorexa HOK
yAo0p ) . https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYXKAIOIIEH Cpebl
COCIMHEHUSIMU a30Ta
®Dochop. Oxenn pochopa (V) u

33 (1)00(?))0 pHaSI KI/ICJ'I((I))Ta (bq)plzm(qe?:me " bubmorexa HOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYYEHNE
Hcnons3oBanue pochatos B

34 Ka4ecTBE MUHEPAIBHBIX yI00pEHUH. bu6mmorexa [IOK
3arps3HeHue IPUPOJAHON CPEab https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepoa, pacipocTpaHEeHUE B

35 npu I(3) e gmnlj{ecxl;e Y XUMHUYECKHE bubmmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIICTBa
36 Oxkcuapl yraepojaa, ux Gu3nIecKue u bubnuoreka [IOK

XUMHUYECKUE CBOMCTBA.

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




DKoJoruyecKue npoodIeMsl,
CBsA3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHasg KUCIOTA U €€ COJIU bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTnueckas padota Ne 4 o Teme

18 "I[TomydyeHue yriieKuciaoro rasa. bubnnorexa [JOK
KadectBeHHas peakiys Ha kKapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayabHbIE MOHATHS 00
bubmuoreka [JOK
39 OpPraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIJIepo/ia
. bubmmorexa [JOK
40 Kpemuuii u ero coeiHeHust
https://m.edsoo.ru/00aec080a
[TpakTuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAJBHBIX 3a7a4 110 TEME bubmuorexa [JOK
«BaxHeunne HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbnas padora Ne3 o Teme
42 «BaxHeunne HeMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapaKTepruCcTUKa XUMHIECKUX
AJIEMEHTOB — METaJIIOB.

43 Mertannuyueckas CBs3b U bu6mmoreka [IOK
MeTaJUInYeCcKast KpUCTalIInYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nueckre CBOMCTBa
METaJIJIOB
XHWMHUYECKUE CBOMCTBA METAJLIOB.

. bu6mmoreka [IOK

44 DJIEKTPOXUMUYECKUH P

HaIpsHKEHUH METAIIOB

https://m.edsoo.ru/00ael 156




OO0mre crnocoOb! MOTyYeHUS
MetaiuioB. CiutaBel. BerauciieHus o

45 aBHEHUSIM XUMUYCCKUX PeaKIUil bubmmorexa [IOK
yp peaKiui, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEAr€HTOB COJNECPIKUT
npuMecHu
bu6nmoreka [{OK
46 IlousTie 0 KOpPO3UU METAIIIOB
pP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 eJIo € MeTa.
[lenounsie merane! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnunorexa [JOK
KaJiis https://m.edsoo.ru/00ae14b2
49 [Ieno4yHO3EMETBHBIE METAIIBI — bubmmoreka [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5e8
50 Bakneiinme coemuHEHUS KBNS bubmmorexa [IOK
A H https://m.edsoo.ru/00aec15e8
51 O000I11IeHNE U CUCTEMATH3AIIS
3HAHUU
57 JKEcTKOCTh BOJBI U CITOCOOBI €€ bu6mmoreka [{OK
YCTpaHEHU https://m.edsoo.ru/00aec1886
[IpaxkTnueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOIBI I METOEI €6 bubnmorexa [IOK
" a a https://m.edsoo.ru/00aelae8
YCTpaHECHUS
54 N —— bubmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHA U bu6mmorexa [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nbauoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[I)I, THAPOKCUABI U COJIM KEJIE3a

bu6nmoreka [JOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IC A CUCTEMAaTU3ALIN
3HaHUU
[IpakTuyeckas pabora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUN, €CIIM OAUH U3
60 peareHToB JaH B N30bITKE WU bu6mmoreka [IOK
COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJa MPOAYKTA
peakuuu
61 O00011eHNE U CUCTEMATU3ALIS
3HaAHUHN
Konrtponbnas padora Ne4 o teme
62 «Baxxuenme MeTamibl U UX
COCTMHECHUS
63 BemecrtBa u marepuaisl B bu6mmoreka [IOK
MOBCEHEBHOM KU3HU YEJI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE bubmoreka [JOK
OKpYKaroIIeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn bu6mmoreka [IOK
9KOJIOTHYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O0001IeHNE U bu6mmoreka [IOK
cHUCTeMaTU3als 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBubIif ypok. O6001IeHHE 1 bubmoreka [JOK




‘ CHUCTEMaTU3aluA 3HAHUI

68 PesepBHblit ypok. O000ICHHE U
CHCTEMAaTH3aIIUs 3HAHUH

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

bubmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, NPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Js XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKalMi  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JI BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUX
KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMmylie

COCIUHECHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bBI IMO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATH: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy

coeMHeHu# no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TOJTBEpXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCNICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUA XUMHUYECKOM TOCYIOM U
nabopaTOpHBIM 000pYIOBaHHEM, a TaKXKe IpaBWIIaM OOpaIIeHus C
BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKIHUSAMH II0 BBIIIOJIHEHUIO
71a00PAaTOPHBIX XMMHMUYECKHUX ONBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJ]A), MPUTOTOBICHHIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 11O
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYel M KHUCIOT C TOMOIIBIO
MHAMKATOPOB (1akMyc, (peHondTaner, MEeTUIOPaHXK U IpyrHe)
IIPOBOAMTDH PAcU€ThI [0 YPABHEHUIO XUMUYECKON peaKIuu

ITo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumudeckux osnemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MHOHATHUH: SAPO aroma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHAad KOBAJCHTHasd CBA3b,




3.2

33

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMHCHIBATh U XapakTepu3oBaTh TaOiuuHyto Gopmy [lepromuueckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHUCTEMC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEITCI B  TabiuIe
«Ilepuonuyeckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKMX OJJIEMEHTOB (COCTaB M 3apsij sjapa, o0llee 4YHCIo

QJICKTPOHOB U PACIIPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KVIACC

OTpEAeNaTh CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPraHUYCCKUX COCANHCHHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO 1 XUMUYECKasT PEAKIIUSD)

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSITHH: pacTBOD,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTETFHOBOCCTAHOBHUTEIILHBIE peaximu, OKHUCITUTENb,
BOCCTAHOBUTEIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJJIOTPOIIHUS,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ'IJ'II/IquKa}I), KpucTtaJllindeCcKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCECKHUX MOHATHH H

HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3HeKTpOHHTH‘IeCKOI>’I Jucconmuanumu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemeraiuibl U HUX coequHEHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUIEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHMI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX

YCJI0BUAX
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CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XHMu4eckux mnoHstui: [IJIK

BCIIECCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICJIUTEIBHON MEATCIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBeHHBIX CBH3eﬁ —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavasibHbIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJaXx ITO3HAaHHUA B XMMHUHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3yeMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosisipHas Macca. B3anmoCBs3b KOJIMYECTBA,
Macchl M 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyUecKnue U XUMHYCCKHE SBIICHHS. XHUMHUYCCKas pCaKknusga u e€ IMPpU3HAKH.
3akoH COXPAHCHUS MACChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(l)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUi (COeTUHEHUS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C MpaBujIaMu
paboTel B saboparopuu U npuéMamMu oOpalieHuss ¢ J1abopaTOPHBIM
o0opy/sOBaHUEM, M3yuy€HHE M ONucCaHue (QU3NYECKUX CBONCTB 0Opa3IoB
HEOPraHMYeCKUX BeUIeCTB, HaOmojeHue Qu3nyeckux (MIaBlIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TNPOKAJIMBAHUE  MEIHOH  IPOBOJOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SBJICHWUW, HAOMIOICHWE W OIUCaHUe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pasjioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKelle3a C paCTBOPOM

com meau(Il), n3yuenne cnmocoOoB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1
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(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKU HOBapeHHOﬁ coJu, HaGHIOIICHI/IC " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, (Gusndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIy4YeHHUsl KUCIOopojga B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KUCIOPOoIa

TennoBoil 3P PeKT XUMUIECKON peaKkIui, TEPMOXUMUYECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCHJICHUE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucmaote! u comu
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Monsipablii 00BEM ra3oB. PacuéTel 10 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTelb. PacTBOpEI.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpoB B mpupoje U B KU3HMU 4YenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arps3HEeHUWE MPUPOIHbIX BOA. OXpaHa M OYHCTKa
MIPUPOIHBIX BOJT

Knaccudukanuss neopranmdeckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyromnue. Homenkinarypa okcuaoB. Duznyueckne M XUMHUYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLICHI/Ie OKCHUI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toiryuenue ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XUMHUYECKHe cBOMCTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tomyyenue kucnot

Comu. Homenknarypa coneil. @usznueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

3.3

XUMHYECKUH  JKCIEPUMEHT: KayeCTBEHHOE  ONpENEICHUE  COJAEpKaHUsA
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, pacro3HaBaHUE U U3YUYEHHUE
CBOICTB KHCIOpOJa, HAOMIOJeHNE B3aUMOJICUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus TOpeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJoOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bojiopoja ¢ okcunom Menu(Il) (Bo3MoXKHO HCTIONBb30BaHUE BUCOMATEPHAIIOB),
HaOmroieHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJBI C METAJIaMU (HAaTpUEM M KaJbIHEM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJCHUE W3MEHEHUs
OKpacKM HMHJHUKAaTOpPOB B pPAacTBOpPAaxX KHUCIOT M IIEJIOYel, H3ydeHue
B3aumozeiicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMH, peaKUi HeUTpalu3aluu, oJy4YeHUEe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 METaula JpYyruM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1ad Mo TeMe «BaxHelnme Kiaacchl HEOPraHUYECKUX

COEIUHEHUIT»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNN

[lepBble TOMBITKM KIACCU(UKAIMKM XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIIAX CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETOYHO3EMENbHBIC METAILIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XMMUYECKUX 1eMeHTOoB J[. M.
Menneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepnonnueckoir cucteMbl xuMuudeckux dneMmeHtoB JI.MI. MeHnneneesa.
Ilepponbl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. Onexktponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TICPBLIX 20 XUMHYECKHUX DJIECMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero nonoxxeHuro B Ilepuoauueckon cucreme .M. Menneneesa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOWCTB IO TpyIIaM U MEpHOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTPI/IHB,TGJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBLHEIC PEaKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0Opa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCHIA LMHKA C PAacTBOPAMU KHUCIOT U
LIeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakluy pas3ioKeHUs, COSTUHEHMSI)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUHU C IOJIOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUNBI KpHUCTaNIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYECKUX peakluil 0 pa3IMyHbIM MpU3HaKaM (110 YHCIy U
COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1.4

0 y4YacTHUI0 KaTalu3atopa). OK30- W  DSHIOTEPMUYECKHE  PEaKIuH,

TEPMOXUMHYECKHUE YpaBHEHUS. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIMU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMUd M TOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHWE  ypaBHEHHMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJA

ANEKTPOHHOTO OaslaHca

Teopust RJIEKTPOIIMTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcCIOBUS INPOTEKaHUS PeaKkLUi MOHHOro oOMEeHa,
MIOJIHBIE U COKpALEHHBbIE HOHHbIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpeACTaBICHUNH 00 3JIEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [loHATHE O THAPOIU3E CoJIeit

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJLUTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpUs); MCCIIETOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipoliecca
JMCCOIMALNM  KHCJIOT, INeNouel M comel  (BO3MOXKHO —HCIOJB30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEJICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKlUi (FOpeHHEe, peaKluu pPa3JIoKEeHUs, COEINHEHUs);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4
Hemeramisr u ux COCINHCHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue U GU3NYECKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBHE C MeTaJlaMH, HEMeTalllaMH, IiefodyamMu). XIIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHUe, MpuMeHeHue. [lefictBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxxHeline XJIOpUAbI U UX

HaxO0JICHUE B MIPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTereHH okucieHus. CTpoeHne u Gpu3nyeckrue CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOJia M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCcHAOB. CepHasi KHCIOTa, (pU3MYECKHe U XUMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JISKAIMe B OCHOBE NMPOMBIIUIEHHOTO CHOCO0a IOJy4eHUs! CEpHON
kucnotThl. Ilpumenenue. Conn cepHON KHCIIOTHI, Ka4eCTBEHHAsl pEaKlMs Ha
cynb¢ar-uoH. HaxoxneHue cepbl U €€ COCIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOUICH CpEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHNUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€PHBIC CTETICHH OKUCIICHHs. A30T, pacClipoCTpaHEHUE B MPUPO/IE,
dbusznueckrue U XMMHYecKHue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTBeHHast peakuusi Ha MOHbI aMMOHHS. A30THasg KUCJIOTa, €€ MOJIy4YCHHUE,
¢duznueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHUil. XUMUYECKOE 3arpsi3HEHHE OKPYXKalolleH
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsI3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)
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®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe U
XUMHUYECKHUE CBOMCTBa, mosydenue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OO6miass xapaktepuctuka 3rneMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAaHEHHE B TMPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopormusi. Kpyrosopot yriepoaa B mpupone. Okcunbl yriepona,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KUBHIE OPTraHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBs3aHHBIE C OKCHIOM




yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdexr. YrompHas KucCIoTa U €€ COonu, WX (UINYECKHE M XUMHUYECKUE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepojaa (MeTaH, 3TaH, 3TWJIEH, alleTUJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJU B KU3HU
yeyoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
ObITY, MEIUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTrpouteabHble MaTepUaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe OOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHHE Ka4eCTBEHHBIX PEAKLIHMM Ha XJIOpUI-
HMOHbl M HaOJIIOJCHHE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpa’KaroIIHe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOO0pa3liaMu cepbl U €€ COeAMHEHUSIMHU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOIMIOJeHHE TIpu3HaKa ¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeIMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMAaTepHalioB), 0OOpa3laMu
a30THBIX U (oCchHOPHBIX YAOOpPEHUH; TOJy4eHHe, COOMpaHne, pacrlo3HaBaHue U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KAYECTBEHHBIX pEakUUil Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3alMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THON KHUCJIOTBHI C MENBIO (BO3MOKHO
WCIIOJIb30BaHNWE BUJEOMATEPHUATIOB); H3yUYEHHUE MOJIENed KpHUCTaNINYECKUX
peméTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMIIEHHE C MPOIECcCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, PAClo3HaBaHWE W W3YYECHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; IMPOBEACHUE KAYEeCTBEHHBIX pPEaKIUid Ha KapOoHAT- W
CHJIMKAT-HOHBl M W3YyYCHHE MPHU3HAKOB HMX NPOTEKAHUsS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU IMPOMBIINIJICHHOCTH; PCIICHHUC SKCICPUMCHTAIIBHBIX

3aaa4 110 TEMC «BaykHene HeMeTabl 1 HX COCAHNHCHU

Meramnsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckoi cucreMe XUMHUYECKHX dieMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTallIMdeckass pemérka. OJIEKTPOXUMHUYECKHM  psif

Hapr[}KeHI/Iﬁ MCTAJJIOB

3.2
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duznyecknue U XMMUYECKUE CBOMCTBA MeTauioB. O0IMe crnocoObl MOTYYeHHUS
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIEHHOCTH

[lenouynsle Meramibl: mosiokeHue B llepuommyeckoll cucTeMe XHUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B IPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJius. HpI/IMeHeHI/Ie MISCJIOYHBIX MCECTAJJIOB U HUX

COCTUHEHUN
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Illenoyno3eMenpHbIE  METabl MarHuii W KajJdblM: TIOJIOXKEHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kauplusl. Baxueilmme coequHEHUs KaubIusi (OKCHUI, THUAPOKCHI,

conu). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxkaeHue B npupoae. dusmdeckue u
XMUMHYECKHEe CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [leproanueckoit cucremMe XUMUYECKuX 3aeMeHToB J[. 1.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHEe CBOMCTBa »kene3a. OkcuIpl, Tuapokcuabl U conu skenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTyUYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/I METAJIJIOB M CIIJIaBOB,

ux (u3nUecKkUMH CBOMCTBAMHU; H3YYEHHE pE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblKUsg M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB >KECTKOW BOJIBI,
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEaKIIMi Ha HOHBI
(Marnusi, xanbiusi, anoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMMCaHWE MPOIECCOB OKpAIIMBAaHUS TUIAMEHH MOHAMH HATpPHS,
Kaius W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
rccaenoBaHrue aMm(GOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxxHeime MeTauuibl U

X COCOIUHCHU A

Xumus u OKpYyKaromasa cpcaa

4.1

4.2

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomeit cpeapl [1JIK. Posib XUMuM B pelieHUH 3KOJI0IMYECKUX MPOoOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HEPTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHHe 00pa3loB MaTepuayoB (CTEKIIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O I[I03HABAa€MOCTH SIBICHUH MPUPOIbI, MOHUMAHHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XUMHYECKOW HAyKH KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOHIel KyNbTypbl M MPAKTHUYECKON
JESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATENTLHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHU TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

TP TIEPEXO0/I€ Ha YPOBEHB CPETHET0 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJspHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeNICeHHUs, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs KOHLEHTpaLUs

BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBS3b, JIEKTPOOTPULIATEIBLHOCTD, TIOJISIPHASL U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMSA, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCINTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIICHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HEoOpaTUMble peakiHH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIHO UCIOIb30BATh U3yUEHHbIE BEIIECTBA U MaTepHaIb
(B TOM 4ucie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CETbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE M TOHUMAaHHUE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eloBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

yueOHBIX TPEIMETOB

33

HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4yHO-TIOMYJIIpHas JMUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU
HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPHUOAOB, KNS U KaJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpUOAAX M  TJIABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' HOHa
g2 BUJ XWUMHYECKOW CBSI3M M THI KPHUCTALIMYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kanui, MarHHii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THUIPOKCUIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xenesa (II u
' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocgopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYESCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAaMH  HAy4YHOro  TMo3HaHUs (HaOIrozeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIECCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpodieMy U
MIPEITIOKUTE MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCEHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannune mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3ydeHre croco0OB pa3aeieHus cMecen

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPEIEIEHHON MaccoBOil josei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans onpeneseHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJI0oYei

UCCIICJOBaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMH, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIU;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JUCCOLUAIMA», «BakHelmme HeMeTalulbl U HUX COCIUHCHUA»,

«Baxxaelmme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cymnbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

14.2

NPEJCTaBIATh pPE3yibTaThl AKCIIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeiabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTHU

YCTaHaBIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUECKUMHU

SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

Ilepnognueckuii 3akoH u Ilepuonnueckas cucremMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOoJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHEHOCTH,
METaUIMYECKUX M HEMETaUIMYeCKMX CBOMCTB) W HMX COEAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepuoguyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBsi3b.  KoBaneHTHass (MoOJsipHAsT W HEMOJSPHAas) CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPpEACTABUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEeCcoJIe00pa3yrolue; OCHOBaHWM (IIENOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTramuioB: cepwl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenue

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, meau(ll) u

xkenesa(ll, I). TTonydyeHue okCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUAOB  aJIOMUHUSA, oKene3a, ULuHKa). Ilomyuenme ocHoBaHui U
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOIOPOIHOM, CEPOBOAOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyuenune kucior

OO0me XuMHYECKUe CBOMCTBA cpenHux coneid. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEaKInu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpPaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJIGHHSA.  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudecKko nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIeKTPOIUThL. CUIIBHBIC U clTa0ble 3JIeKTPOIUThL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B jabopatopuu U OBITY.

HepBa;I moMoub IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKarouleil  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE IOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 TPEIOTBPAIICHHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe NapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenne cepswi, a3ora, dochopa, yriepona, KpeMHUS] U UX COCIUHEHUM B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTaylb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB (Yroib, HPUPOIHBIM Ta3, HEPTH),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, TJINIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, O€NKax, YriaeBoJax — U uX

POJIN B ) KU3HU YCIIOBCKA




Pacuérnr:

7.1 o ¢popMysIaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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