MyHununajabHoe 010/zKeTHOe 00111e00pPa30BaTeIbHOE YUPeKIeHUE
"Cpennsisi 0011eo0pa3zoBaTesibHasl IKO0JA MOC. UM. 25 OkTa0ps "
JlanmeBCKU MYHUMIIUNIAJIbHbINA PAHOH
Pecnyosimka TaTtapcran

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3acenanuu [IIMO 3amecTuTelnb IupekTopa  JupekTop MKOIbI
yuurenern EMI{ no YBP
[TpoTokom Ne 1 Xamarraneesa P.1. IlTeramosa H.H.
ot 29.08.2025 . Tporoxon N 1 IIpnkas Ne 62-02
0T 29.08.2025 . ot 29.08.2025 1
\
JOKYMEHT ITOJITMCAH
&)/  DIJIEKTPOHHOM IOJIINMCHIO
Ceptudmkar: SAFB700009B2739E4CE2522D02B39566
Bnapeneu: Wwuranoea Hagexaa HukonaeeHa
Hencreutened ¢ 14.10.2024 no 14.01.2026
. J
PABOYASA ITPOI'PAMMA
YuyeOHoro npeamera «Xumus. ba3oBblil ypoBeHb»
nJia o0ydyaromuxcs 8— 9 kiaccon
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 10.10.2025. UcnonHutens: Luranosa H.H. 0 AIEKTPOHHbINA

o2 JIERIPOHABIA
CtpaHunua 1 13 63. CtpaHnua cosgana: 10.10.2025 12:54 =¥ TATAPCTAH




MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWM K pe3yJabTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTpPUBAECT PACHpPEICICHUE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE TIO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed U3yYeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O0O0yYaromerocs MO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOW  JeATENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOABI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBiieHUsS B OOYyYEHMM XMMHUM OOECIEUYMBAIOTCA CIEHM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 noaxoaa K €€ msydeHnro. CoaeprkaHue CKIIAAbIBAECTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOAUT C TMPUBJICYECHUEM
3HaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomui MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacCHOrO OOpalleHHs C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY HPHUHSITHUIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaloIlIeT0 MHpa, MCIOJB3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX JJIsi HM3yYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B JKM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuTEeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 40JII XUMHYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OIMKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTON) SIBJICHHM, HAOIIOACHHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJEIeHd MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — aneMeHT M mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucimopoga. CrnocoObl
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MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUu. TOIUIMBO: Yroib W METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

MonspHabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 1071 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromue. Homenknatypa oxcugoB. ®Dusnyeckue M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAaKOMJICHHE C oOpa3liaMu OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),
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WCCJIEIOBaHNE OO0pa3I0OB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOrO0 METajla JPYTHM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OuU3nUecKUl CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€HbIi U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mexcnpeomemmoie ceazu
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Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBCCHA.
OKI/ICJ'II/ITCJ'II)HO—BOCCTaHOBI/ITCJ'II)HI)Ie pCaKuuu, BHCKTpOHHHﬁ 6aJ1ch
OKHUCIIUTEILHO-BOCCTAHOBUTEILHOMN pE€aKkuunu. CocraBienue ypaBHCHI/Iﬁ
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OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUU C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapakTtepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKHE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XMMHUYECKUE CBOMCTBA. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHON KUCIIOThI, KAYECTBEHHAs PEAKLIMs Ha
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cynb(dar-uon. Haxoxmenue cepbl U €€ COCINMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyeckre u XMMHUYECKHE CBOMCTBA, oMyueHue U npuMenenue. Coinu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIMKM, PACIPOCTPAaHEHUE B MpuUpojae, (U3UUYECKUE U XUMHYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUe MpOOJEMBbl, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiM B JKM3HM 4YeJlOBeKa. MarepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IMOJIy4YeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIMMe (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHON peaKIuu Ha Cybdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4YeHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB /. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B MPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux anneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUN: TI0J103keHKE B [leproindeckoil CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTAaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu
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Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBJSIONINXCS CUCTEMHBIMU JJISI OTJECNBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsijl, NPOBOJHUKHU,
NOJYPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

[PEJCTABJICHUS] O COLUMAJIBHBIX HOPMAaxX M MpaBWIaAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUSI CYIIIHOCTH HAYYHOW KAapTUHBI MHUpa, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJIOMACMBIX IPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU
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JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JFO003HATENHHOCTHh, TOTOBHOCTH M
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH MKW3HU, OTBETCTBEHHOIO OTHOLIEHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJAMMOCTH COOJIONIEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIICHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnHOU MpodecCuoHaTbHON AESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIe;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOXKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOU, I MTOBBIIEHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
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HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 0OecmeunBarOT (GopMuUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKHX TMOHSATUM (BBIACIATh WX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPECTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTraHU3AMU M TMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanmueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;
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YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpadyKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJ[yYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yibTaTa 3asBICHHON 1€, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JlaHHOW deaepanbHol pabdodeil mporpaMMmonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYaIlUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKANA 3JIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITh 3TU TIOHSATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIH) CHUMBOJHMKY Ui COCTaBICHHUS (HOpMYI
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIMHEHUU IO
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij szpa, 00IIee YCIIO dIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

e KJIACCH(PUITUPOBATh XMUMHYECKHE IJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETUIOBOMY (D EKTY);

e XapaKTEepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpAIlCHUNA B
Pa3TUYHBIX YCIOBHUSX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO H MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINH;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICTUTEIHPHOU NMEATCITLHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e cCIEAOBaTh  MpaBWJIaM  TOJB30BaHUS ~ XMMHUYECKOW  TOCYJOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TMOHSATUH: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, Karaau3aTop, XHWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOIHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUU U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYID CHUMBOJMKY JUIsl COCTaBJeHHS (HopMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

e OIpPEIENSATHh BAJCHTHOCTD U CTENIEHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCIMHEHUAX pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEMIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUM KPUCTAITUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paziuMyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnma)y M «modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB H
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AHJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEMIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEHUPUUYECKUE XHUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, TMOJATBEPXKIasi OMUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTABJSITh YPaBHEHHS DJIEKTPOJMTUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO
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oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;

e TPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

e COONIONATH  NpaBWIA  MOJB30BAHMS  XUMHUYECKOM  mOCyIol M
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIEKUCIIOro ra3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIBHONU JIEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H

MBICJICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB
Ne HaumenoBanue
n/ pa3esioB U TeM Beer

n NPOrpaMMmblI 0

KonTpoabn
ble padoThI

IIpakTHYeck
ue padoTbl

Pasznen 1. HepBonaqanLHMe XUMHUYECCKHUEC TTIOHATUSA

XUMHA — BaKHaA
o0Jacte
€CTECTBO3HAHUS U
1.1 . 5 2
MIPaKTUYECKON
NEATEIBbHOCTH

YCIO0BCKa

BemectBa u

1.2 XUMHUYECKHUE 15 1
peaKIuu
Uroro no pazneny 20

Paznen 2. BaxHeiiline npeacTaBUTe Il HEOPraHUYEeCKUX BelleCTB

Boznyx.
Kucnopon.
[TonsiTue 06
oKcHaax

2.1

Bonopon.

2.2 [Tonsitre o 8 1
KHUCJIOTaX U COJISX
Bopa. PactBopsl.

2.3 [TousTre 06 5 1 1
OCHOBaHHSIX

OCHOBHBIE KJIaCCBI
2.4 HEOPTaHUYECKUX 11 1 1
COeTMHEHNN

Hroro no pazneny 30

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/bHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/714183
Tc

bub6mmoreka [IOK
https://m.edsoo.ru/714183
Tc

bu6mmoreka [IOK
https://m.edsoo.ru/714183
Tc

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
Tc

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
Tc

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183

Tc

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jaemenTon /1. U.

MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE

peakuuu
Ilepuoanueckui
3aKOH U
3.1 7
Ilepnonnueckas
cucrtema

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183

Tc
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XUMHUYECKHUX
snemenTtoB . U.
Meuneneesa.
Ctpoenue aToma

XuMu4aeckas
CBSI3b. bubmuoreka [JOK

32 OKHUCIIUTEIIBHO- 8 2 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEJIbH Ic

BIC pC€aKIINH1

bubmuoreka [JOK

Hroro no pazaeny 15 https://m.edsoo.ru/7f4183
Tc
bub6mmoreka [IOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
Tc

OBLLEE

KOJIMYECTBO

68 5 5
YACOBIIO
I[TPO'PAMME
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9 KVIACC

KoaunuyecTBO 4acoB
Ne HauMenoBanue

n/ pa3aesioB U TeM Bcer
n NPOrpamMmbl 0

KonTpoibH
ble padoThI

Pa3znea 1. BemecTBo 1 XUuMHUYeCKHe peakuuu

IToBTOpEeHue n
yriryOJIeHHe
1.1 3HaHUI OCHOBHBIX 5 1
pasaenoB Kypca 8
KJlacca

OcHoBHBIE
12 3aKOHOMEPHOCTH
) XUMHYECKHUX
peakuuii
DNEKTPOIIUTUUECK
as TMCCOLMAIIHSL.
1.3 XumMudeckue 8 1
peakiuu B

pacTBopax
Uroro no pazneny 17

Pa3nen 2. HemeTasIbl 1 HX COeIMHEHUS

O61mmas
XapaKTEePUCTHKA
XUMHUYECKUX

2.1 4
ynemMeHToB VIIA-
TPYIIIBL

T"anorens!

O61mmas
XapaKTEepUCTHKA
XUMHYECKHUX

2.2 6
251eMeHTOB VIA-
rpynnsl. Cepa u eé

COCIUHECHUA

O06as
XapaKTEPUCTHKA
XUMHUYECKUX

2.3 7
31eMEHTOB VA-

rpymmsl. A30T,
dbocdop n ux

IIpakTHYeck
ue padoTbl

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTeJibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubnnoreka IIOK
https://m.edsoo.ru/7f41a6
36

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubmmoteka [IOK
https://m.edsoo.ru/7f41a6
36

but6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36
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COETUHEHUS
Oo6mas
XapaKTEePUCTHKA
XUMHYECKHX
2.4 snemeHToB [VA- 8 1
rpynnsl. Yriaepoa
Y KPEMHUM U UX
COETUHEHUS

Hroro no pazaeny 25

Pa3gen 3. MeTa/JIbI M MX COeAUHEHUS

OO0mue cBoiicTBa

3.1 4
METAJLJIOB
Baxueiinme
32 METaJUIbl U UX 16 1
COEIMHEHNSA
Wroro no pazneny 20

Pasnen 4. Xumus u okpy:xaomas cpeaa

BemtectBa n
4.1 MaTepualibl B 3
YKU3HH YeJIOBEKa

Hroro no pazneny 3

PesepBHoe Bpems 3

OBIIEE

KOJIMYECTBO 68 4
YACOB I1O0

I[TPOT'PAMME

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubnnoreka IIOK
https://m.edsoo.ru/7f41a6
36

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

bubmnoreka IIOK
https://m.edsoo.ru/7f41a6
36

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
36
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9 KVIACC

- KoaudecTBo yacoB 1 DJIeKTPOHHBIE
° ara
KonTpoas IIpakTuyec uupposbie
n/  Tema ypoka Bce U3yYeH
HbBIE Kue o0pa3oBaTe/ibHbIE
I ro ud
padoThI padoTbI pecypcbl
[Tepuoanueckuit
3aKOH.
[lepnonnueckas bubnmoreka [JOK
1 cucTeMa 1 https://m.edsoo.ru/00
XUMHYECKHX adb59e
sneMeHToB [. W.
MeHneneeBa
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOMCTB bu6mmoreka [IOK
2 XUMHUYECKUX 1 https://m.edsoo.ru/00
3JICMEHTOB adb6b6
IIEPBBIX TPEX
MEepPHOJIOB
Knaccudukanms
bu6mmoreka [IOK
¥ HOMEHKJIaTypa
3 coDraMIec 1 https://m.edsoo.ru/00
HEOPraHUYECKHUX
P adb7e2
BEIIECTB
Bunanr
XUMHYECKOH bu6mmoreka [IOK
4 CBSI3U U THUIIBI 1 https://m.edso0.ru/00
KPHUCTAJUTNICCKU adbac6
X PEIETOK
KonTponbHas
pabota Nel 1o
TeMe
«lToBTOpEHNKE N
5 yriIyOJiIeHHe 1 1
3HaHUH
OCHOBHBIX
pa3zienoB Kypca
8 Kiacca»
Knaccudukamms
bu6nmoreka [JOK
XUMHYECKHAX
6 caruit 0o 1 https://m.eds00.ru/00
KITUH 1T
P adbcb0
pa3IUYHBIM
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10

11

12

IMpHU3HaKaM

ITonsTue o
CKOpOCTHU
XUMHYECKOH
peakiuu.
ITonsarue o
TOMOT'CHHBIX U
reTepOTreHHBIX
peaKkusx

[Tonsitre o
XUMUYECKOM
PaBHOBECHH.
DaxkTopHl,
BIIMAIOIINE HA
CKOpPOCTH 1
XUMHUYECKOU
peaKuuu u
MOJI0KEHUE
XUMHUYECKOTO
paBHOBECHUS

OKHUCITUTENBHO-
BOCCTAHOBHUTEIb 1
HBIC PEAKITUI

Teopus
AIIEKTPOJIUTHIEC

KoM

JMCCOITUAITHH. 1
CuIlbHBIE U

cia0ble

AIIEKTPOIIUTHI

Honnrie

YpaBHEHUSA 1
peaKkuuit

XUMHYECKHe

CBOMCTBaA

KHCJIOT U

OCHOBaHHI B

CBETE 1
MIPEJCTaBICHUI

00

AIEKTPOJIUTHAYEC

KoM

bu6mmoreka [IOK
https://m.edsoo0.ru/00
adbe9a

bu6mmoreka [IOK
https://m.edso0.ru/00
adc28c

bubmuorexa [JOK
https://m.edso0.ru/00
adcade

bu6mmoreka [JOK
https://m.edso0.ru/00
adcd68

bu6nmoreka [JOK
https://m.edso0.ru/00
add448

bubmuorexa [JOK
https://m.edso0.ru/00
add5d8
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Jucconuanum

XUMHYECKUE
CBOMCTBA coiel

B CBETE
npescTaBeHuit bu6mmoreka [IOK
13 o6 https://m.edso00.ru/00
add8b2
AJIEKTPOJIUTHYEC
KoH
JHCCOLHUAIAN
[TonsTue o bubmuorexa [JOK
14 TUJIPOJIN3E https://m.edso00.ru/00
cosiei add9d4
O0o0061IeH e U bu6mmoreka [IOK
15 CUCTEMAaTHU3alUs https://m.edsoo.ru/00
3HAHUMN addd12
[IpakTuueckas
paborta Ne 1. bubnnoreka [JOK
16 «Pemenne https://m.eds00.ru/00
DKCHEPUMEHTAIIb addbfa
HBIX 33]1a91»
KoHntposbHas
paborta Ne2 o
TeMe
«DNEKTPOIUTHY bubnmnoreka [JOK
17 eckas https://m.eds00.ru/00
JHCCcoIMalIs. addec0
XHUMHYECKHUE
peakiuu B
pacTBOpax»
OO6mas
XapaKTEePUCTHKA
— bu6mmoreka [IOK
18 HMIeCKTe https://m.edsoo.ru/00
. addfe?
CBOICTBa Ha
npuMepe xjaopa
XJI0pOBOAOPOA.
ConsHas
KHUCIIOTA, bu6mmorexa [IOK
19 XUMHUYECKHUE https://m.eds00.ru/00
CBOICTBa, adel04
MOJTyYeHUE,
MIPUMEHEHUE
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[IpakTnueckas

pabota Ne 2 o

TeMe

«Tlonyuente bubmuoreka [JOK
20 . 1 1 https://m.edso0.ru/00

COJISTHOM 2de348

KHUCJIOTBHI,

u3ydyeHue eé

CBOMCTB»

Beruucnenus no

ypaBHEHUSAM

XUMHYECKUX bubmuorexa [JOK
21 peakuu, eciu 1 https://m.edsoo0.ru/00

OIUH H3 ade488

pEarcHTOB JIaH B

M30BITKE

OOmas

XapaKTEePUCTHKA bubmorexa LIOK
22 1 https://m.eds00.ru/00

aneMeHTOB VIA-

ade64a

TpyIIbI

AmoTponHbie

Mo HUKaATIH

CepBL.

Haxoxxaenne bu6mmoreka [JOK
23 cepsl U e€ 1 https://m.edsoo.ru/00

COEIMHEHUU B ade64a

MPUPOJIE.

XHUMHYECKHUE

CBOICTBA CEPbI

CepoBogopon,

CTpOEHHE, bubnnoreka [JOK
24 buznueckue u 1 https://m.edsoo.ru/00

XUMHUYECKHE ade802

CBOICTRBA

Oxcuppl cepsl.

CepHas

KHUCIIOTA, bu6mmorexa [IOK
25 dusnueckue u 1 https://m.edso0.ru/00

XHMHUYECKHE adea28

CBOMCTBA,

MIPUMEHEHUE
2% XuMudeckue | bu6nmoreka [JOK

peakuuu, https://m.edso0.ru/00
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

JIeXKaIue B adec8a

OCHOBE

MIPOMBIIIICHHOT

o crocoba

MOJTyYEHUs

CEepHOM

KUCJIOTHL.

XHUMHYECKOE

3arpsi3sHEHUE

OKpYXarolei

cpebl

COE€TUHEHUAMU

cephbl

Brruucnenue

MacCOBOM J10J1 bu6mmoreka [IOK
27 BBIXO/a 1 https://m.edso0.ru/00

MPOAYKTa adec8a

pe€aKuuu

Ob6mas

XapaKTePUCTHKA

31eMeHTOB VA-

rpynnsl. A3oT, bubnnorexa [HOK
28 pacrpocTpaHeHu 1 https://m.edsoo.ru/00

€ B IIPHPO]IE, adeeab

¢buznueckue u
XUMHUYECKHE
CBOMCTBA

AmMMuak, ero
¢buznueckue u

bu6nmoreka [JOK

29 XHMvH Aecxme 1 https://m.eds00.ru/00

CBOWMCTBA, adf004

MOJIyYCHUE U

MIPUMEHEHUE

[TpakTrueckas

pabota Ne 3 o

TeMe bubmuorexa [JOK
30 «ITomyuenue 1 1 https://m.edso0.ru/00

aMMHaKa, adf180

M3Y4YEHUE ero

CBOMCTB»
31 A3oTHas | bu6mmorexa [IOK

KHCJIOTa, & https://m.eds00.ru/00

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 10.10.2025. UcnonHutens: Luranosa H.H. 0 AIEKTPOHHbINA

CrpaHunua 31 13 63. CTpanuua cosgara: 10.10.2025 12:54 =¥ TATAPCTAH
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https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adf180
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buzndeckue u
XUMHUYECKHE
CBOICTBa

Hcnonbp3oBanue

HUTPATOB U

coJieli aMMOHHUS

B KaueCcTBE

MHUHEpaTbHBIX

1 yA0OpeHH.
XHUMHYECKOE
3arpsi3sHEHUE
OKpYXaroIein
cpenbl
COeIMHEHUIMU
a3oTa

®dochop. Okcun
docdopa (V) u
docdopHas
KHCJIOTA,
buzndecKue u
XUMHYECKHUE

33

CBOMCTBA,
MOJIyYeHUE

Hcnonb3oBanue

docdartos B

KauyeCTBE

MUHEpaIbHBIX
34 yA0OpeHu. 1
3arpsi3HEeHUE
MPUPOAHOMN
cpenbl
dbocdaramu
Yraepon,
pacrpocTpaHeHH
35 € B TIPUPOJIE,

buznueckue u

XHUMUYCCKHE

CBOMCTBaA
Oxcunpl
yriiepojia, ux
¢buznueckue u

36

XUMHUYCCKUC

adf306

bubmuorexa [JOK
https://m.edsoo0.ru/00
adf518

bubmuorexa [JOK
https://m.edsoo.ru/00
adf68a

bu6mmoreka [IOK
https://m.edso0.ru/00
adfc20

bubmuorexa [JOK
https://m.edso0.ru/00
adfd9c

bu6nmoreka [JOK
https://m.edso0.ru/00
adfebe
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CBOMCTBA.
DKOJIOTHYECKHE
poOJIEMBI,
CBsI3aHHBIE C

OKCHUJIOM

yraepoaa (IV)

VYronbHas bubmuoreka [JOK
37 KHCJIOTa U €€ 1 https://m.edso00.ru/00

conu ae006¢

IIpakTnueckas

pabota Ne 4 o

TeMe

"Tlomyuenue bubnnorexa [HOK
38 YTIEKUCIOTO 1 1 https://m.edso0.ru/00

rasa. ac027e

KauecTBennas

peakuus Ha

KapOoHaT-HoH"

[TepBoHaUaTBHBI
€ MOHATHS 00
bubmuorexa [JOK
OpPTraHUYECKUX
39 1 https://m.eds00.ru/00
BEISCTBAxX KakK O
B ac054e
COCIMHEHMIX
yriepoja
. bubnuotexa [JOK
Kpewmnuii u ero
40 1 https://m.edsoo.ru/00
COCIMHCHUS
A 2c080a
IIpaxTrueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAIIb bubnuoreka [IOK
41 HBIX 3aJ1a4 110 1 1 https://m.edsoo.ru/00
TEeMeE ac0bf2
«Baxneimme
HEMETAJIJIBI M UX
COCIMHCHUS
KoHTtponbHas
pabota Ne3 mo
bu6mmorexa [IOK
TeMe
42 . 1 1 https://m.eds00.ru/00
«Baxneimme
ac0el8
HEMETAJIJIBI M UX
COCIMHCHUS
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO0mas

XapaKTepPUCTUKA
XUMHYECKHX
3JIEMEHTOB —
METaJIJIOB.
Mertammueckas bubmuorexa [JOK
43 CBSI3b U 1 https://m.eds00.ru/00
METaJUINYECKas acl03e
KpUCTaJUIMYecKa
Sl pEIIETKA.
duznveckue
CBOICTBa
METaJIoB
XHUMHYECKHUE
CBOICTBa
METAJLJIOB. bu6mmoreka [IOK
44 DIIEKTPOXUMUYE 1 https://m.edso00.ru/00
CKHI psij aell56
HaIpsHKEHUN
METaJIJIOB
O6111re crocoobl
MOJyYEHUs
METaJIJIOB.
CruiaBel.
Breramcnaenus mo
bu6nmoreka [JOK
45 YPaBHEHHAM 1 https://m.eds00.ru/00
XI/IMI/I‘-IGEKI/IX acl156
peakuuii, eciu
OJIVH U3
peareHToB
COJICPKUT
puUMecH
[TonsiTue o bu6mmoreka [IOK
46 KOppO3UH 1 https://m.edso00.ru/00
METaJIJIOB ael278
Ilenounsie bu6mmorexa [IOK
47 1 https://m.eds00.ru/00
METaJIIbI acl4b2
OKcuabl u bubmuorexa [JOK
48 TUPOKCHIBI 1 https://m.edsoo.ru/00
HATpHUs U KaJIus ael4b2
49 [llenouno3eMenb 1 bu6nmoreka [JOK
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HbIE METAJIJIBI —
KaJIbIUN U
Maraui
Baxneimme

50 COCIMHCHUS 1
KaJabLUs

O060061EeHNE U

51 CHCTEMAaTHU3aLUsI 1
3HAHUMN
KécTkocTh

52 BOJBI U CIIOCOOBI 1

€€ ycTpaHeHUs

[IpakTuyeckas
pabota Ne 6 o
TeMe
53 e 1 1
XKéctkocThb
BOJIbI I METO/IbI

e€ yctpaHneHus"

54 AJTIOMAHUN 1

AmdoTtepHbie
CBOMCTBA

55 1
OKCHJIa U

TUAPOKCHIA

56 Keneso 1

Oxcupl,
THUIPOKCUIBI U

57

—_

conu xenesa (1I)
u xxenesa (I1I)

0O0001eHue u
58 CHUCTEMAaTU3aIUI 1
3HAHUU

IIpakTrueckas
pabota Ne 7.
Pemenue
59 SKCHEPUMEHTAIIb 1 1
HBIX 3a/a4 10
TEME
«Baxuenmue

https://m.edsoo.ru/00
acl5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00
aecl5e8

bubmuoreka [JOK
https://m.edsoo0.ru/00
acl1886

bu6mmoreka [IOK
https://m.edso0o0.ru/00
aelae8

bubmuorexa [JOK
https://m.edso0.ru/00
aclc64

bu6mmoreka [IOK
https://m.edso00.ru/00
aclc64

bu6mmoreka [IOK
https://m.edso0.ru/00
acld86

bu6mmoreka [JOK
https://m.edso0.ru/00
ae35e6

bubmuorexa [JOK
https://m.edso00.ru/00
ae3de8

LokyMmeHT co3aaH B anekTpoHHow copme. Ne 51 ot 10.10.2025. UcnonHutens: WWnranosa H.H.
Ctpanuua 35 n3 63. CtpaHuua cosgaHa: 10.10.2025 12:54

g SIEKTPOHHBIN
¥ TATAPCTAH


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

60

61

62

63

64

65

66

MCETAJIbI U UX
COCOAUHECHUA»

Brraucnenus no
ypaBHEHUSAM
XHUMHYECKHAX
peakui, eciu
OJINH U3
peareHToB JlaH B
HU30BITKE WUJIH
COJICPKUT
MIPUMECH.
Brrancnenns
MacCOBOM JOJIU
BBIXO/a
MPOJIyKTa
peakuu
O0o0061IeH e U
CHCTEMAaTH3aIUsI 1
3HAHWHI

KoHntposbHas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COEIMHEHUS»

BemectBa u
MaTepHalibl B
TTOBCETHEBHOM
JKU3HU YeJIOBeKa

XuMuaeckoe
3arpsi3HEHUE
OKpYXaroIei
cpenbl

Ponp xumnu B
peIIeHUN
JKOJOTHYECKUX
npoOem
PesepBHbIit
YPOK.
0O0001eHne n 1
CHCTEMAaTH3alHs
3HAHWI

bubmuorexa [JOK
https://m.edsoo0.ru/00
ael750

bu6nmoreka [JOK
https://m.edso0.ru/00
ae3f50

bu6nmoreka [JOK
https://m.edso0.ru/00
ae4270

bubmuorexa [JOK
https://m.edso0.ru/00
ae4270

bu6nmoreka [JOK
https://m.edso0.ru/00
ae0dOa
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Pe3epBHblii

YPOK. bubnmoreka [JOK
67 OG6o06mieHNEe U 1 https://m.eds00.ru/00
CHCTEMAaTH3alIHs adb33c
3HAHUU
Pe3epBHblii
YPOK. bubmmoreka [JOK
68 O06o06mIcHNE U 1 https://m.edso00.ru/00
CHCTEMAaTU3aIU ad9cb2
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 !
ITPOIT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYJIa, XUMHUYECKHM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKyJSIpHas Macca, KOJINYECTBO
BElIECTBAa, MOJb, MOJSIpHAasT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
3JIEMEHTa B COEJMHEHUHU, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KIaccu(uKamusl — peaKknuii:  peakuuu  COSAMHEHHS,  pPeaKUuu
pas3IoOKEHUs,, PEaKUMU 3aMELIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,
MaccoBas J10Jis BelllecTBa (POLIEHTHAs! KOHIEHTPAallKs) B pacTBOpPe
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMMYECKUX MOHSITHH H
MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpallleHUu
UCMOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJsI COCTaBlIeHUS (opMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

packpblBaTh  CMBICI  3aKOHOB  COXPaHEHHUSI MacChl  BEUIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHMs, 3aKOHa
ABoraapo

ONpeeNsiTh BaJlEHTHOCTh aTOMOB  3JEMEHTOB B  OHWHapHBIX
COEIMHEHUSX

KJaccu(UIUpoBaTh XUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy
Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, MO TEIIOBOMY 3D (DEKTY)
BBIUHCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB
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L8 BBIUUCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre
COCMHEHMUS,

1.9 BBIYHUCIIATH MaCCOBYIO JOJIIO BEHIECTBA B paCTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
1.10 U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )
2 ITo Teme: «Baxkueiimue npeAcTaBUTENN HEOPTaHUUYECKUX BEIIECTBY»

71 pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCH I,
KHCJI0Ta, OCHOBaHUEC, COJIb

25 OIIPEJICTIATh MPUHAUIC)KHOCTh BELIECTB K OIPEACIEHHOMY Kiaccy
COCIMHEHUH 1Mo Gopmynam

2.3 KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
24 BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
2.5 Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAaHUA XHMHUYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJaM TMOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71abopaTOpHBEIM O0OpYAOBaHMEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
2.6 ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUNIAHUPOBAThH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C [OMOIIBIO
WHAUKATOPOB (Jakmyc, (eHondTaaernH, METHIOPAHK U IPYTHE)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakInu
ITo Teme: «llepmogmueckun 3akoH u Ilepuommueckas cucrema
3 xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUI)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,
3.1 ANIEKTPOHHBIA CIIOM aTroma, aTOMHas OpOWTanb, paguyc aToma,

XUMHUYCCKad CBA3b, IIOJIApHAass W HCIIOJIApHAasd KOBAJICHTHAA CBSA3b,
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ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢opmy llepuonnueckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3IM4aTh MOHSTHUS «TJaBHas
33
noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,
«MaJbIe» U «OOJIbIINE)» MEPUOIbI
packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
Y JIEMOHCTPHUPOBATh NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XUMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHuss B Ilepuoamueckoit
cucreme
COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.U.
3.5 MenpeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsii fAapa, oOIee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpeNeNiaTh  CTEeNeHb OKHCICHHS  DJIEMEHTOB B  OWHApHBIX
' COETMHEHUX
37 OTpeeNaTh BUJ XHUMHUYECKON CBs3M (KOBaJCHTHAasT W HMOHHAs) B
' HEOPraHUYECKUX COECAMHEHUSX
9 KJTACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta

1

1.1

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIEKTPOJUTHYECKAsT IUCCOLUAINS,
peaKkIMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHYECKas CBA3b  (KOBAJEHTHas, MOHHAaf,

MeTaJ'IJ'H/IquKaSI), KpucCTaJlJIN4eCKas peméTKa, CIIJIaBbBI, CKOPOCTH
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XUMHUUYECKON peakiuu

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

COCTaBJIAATh YPaBHCHUA BHCKTpOHHTI/I‘leCKOﬁ Jucconuanum KHCIIOT,

LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IlIo Ttemam: «Hemerammel M ux COCOAUHECHUA» H «MeTtaiutel U HX

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXkAas ONMCAHUE

IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIINX CYHICCTBOBAHUC

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,

BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM 00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJIHEHUIO

J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IO TIOJYUYCHUIO U CO6I/IpaHI/IIO

OPOBOJUTHh pEaKIUM, MOATBEPKJIAIOIINEe KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuomuAa, Kapbonar, ¢ocdar, cumukar, cyiabdar,

TUAPOKCUIUOHBI, KaTUOHBI aMMOHH, HOHBbI H3YYCHHBLIX MCTAJLIOB,

PaCKpbiBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MOHSATHUH: HI[K

1.2
IPUMEHSATh 3T OHATHUSA PU OIMCAHUY BELECTB U UX IPEBpALCHUN
1.3
HMOHHOTO OOMEHa
1.4 .
MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii
1.5 IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu
2
COEJIUHEHUS»
2.1
XMUMHUYECKHUX peaKiuii
2.2 .
TEeHETUYECKOM CBSI3U MEX/y BELLIECTBAMH Pa3IMYHBIX KJIACCOB
23
YCIIOBUSAX
24
ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)
2.5
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaxX HEOPraHUUECKUX BEILIECTB
3 ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpear»
3.1
BEIIECTBA; KOPPO3HsI METAIIOB
3.2

MIPUMCHATE OCHOBHBIC OIICpanuu MBICIIUTEITbHOMN JCATCIIBHOCTH —
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aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, H3MEPEHHE, MOIEIUPOBAHME,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 [lepBoHavanbHbIE XUMUYECKHE TOHSATHS
[Tpenver xumuu. Ponab XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
1.1 Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BC€IICCTB

- [TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecH. Crocoobl
pas3aeneHus cmecen

13 ATOoMBI H MOJICKYJIBI. Xumudeckue djaeMEHTBHL. CHMBOJBI  XUMHYECKHX
JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCHUC

XuMuueckas (I)OpMyna. BaneHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
14 IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 105151 XMMHAYECKOr0 3JIEMEHTA

B COCIMHCHUH

KonuuectBo BemectBa. Monbs. MonsipHass macca. B3anmocBsi3b KoOJIMYECTBa,
1.5 Macchl W YHCIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacdy€rel mo ¢dopmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKHE SBJICHMS. XUMHMUYECKas peakius U e€ MpU3HaKH.
1.6 3aKOH COXpaHEHHUs MacChl BellecTB. XumMuueckue ypaBHenus. Kiaccugpukanus

XUMHUYCCKUX peaKLII/II\/'I (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XVMMHYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYI0M, C MpaBUIIaMU
pabotrel B jaboparopuu W Tpu€MamMu OOpaileHuss ¢ JIabOpaTOPHBIM
00OpyIOBaHHEM, H3y4YE€HHE WU OIucaHue (U3NUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOioaeHue (u3nyeckux (MJIaBJICHHE BOCKa,
TasHUE JIbJIa, paCTUpPaHUE caxapa B CTyIKe, KUIIEHUE U KOHJAEHCAlUs BOJbI) U
1.7 XUMHYECKHX  (TOpeHHe CBEuYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBUE MeJla € KHUCJIOTOW) SBJICHUH, HaOMIONEHHE M ONHCAaHuE
NPU3HAKOB MPOTEKAHHWS XUMHUYECKHMX peakuuid (pas3joxkeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM

conu meau(1l), nzyuenue crnocob6oB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,
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¢wibTpOBaHMEe, BBHIAPUBAHHE, NUCTHIUIALUSA, Xpomartorpadus), NpoBeIeHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIOIEHHE U ONMCAHUE PE3yJIbTaTOB IPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHCHMsS MAacCChl, CO3JaHME MOJCIIEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
2 Baxneriue npencTaBuTen HEOPraHMYeCKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKHe M XUMHYSCKUE
2.1 cBorictBa (peakuuu ropenus). Oxcunbl. I[lpumenenue kuciopoga. CrocoOb
MOJTy4eHHUsl KUCJIOpoJa B J1ab0OpaTOpuud W TPOMBIIUICHHOCTH. KpyroBopot

Kucaoposa B mpupojie. O30H — aIoTporHas MoaupuKaus KUCIopoia

TennoBoil 3 PekT XUMUIECKOH peaku, TEPMOXUMUYECKUE YPAaBHEHMUS], SK30-
2.2 U DHI0TEpPMUYECKUE peaKkK. TOIUINBO: yrob U METaH. 3arpsi3HEHUE BO3/yXa,
yCUJICHHE TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO €05
Bonopon — anmemeHnt m mpocroe BemecTBo. Haxoxkaenue Bomopoaa B IIPHUPOJE,
23 ¢u3nyecKkre M XMMHYECKHE CBOWCTBA, HNPUMEHEHHE, CIOCOObI IOTy4eHHUS.
Kucnors! u comm
24 MonsipHblil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpPaBHEHUSIM
®usnyeckue CcBoWcTBAa BOAbl. Boma kak pactBopuTeiab. PacTBOpEL

HacriieHHble 1 HEHACHIICHHBIC PacCTBOPBLI. PaCTBOpI/IMOCTL BCIICCTB B BOJAC.

MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.

2 OcHoBanus. Ponb pacTBOpoB B mpuUpojae M B KHU3HU 4yenoBeka. Kpyroeopor
BOJI B TpUpOJE. 3arps3HEHUE TMPUPOIHBIX BoA. OXpaHa W OYHCTKA
MIPUPOIHBIX BOJ
Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus

26 OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U

' HeconeoOpazywomue. Homenknarypa okcuaoB. Dusnueckue U XUMHUECKHE
cBoMCcTBa OKCHAOB. [loiryueHne okcuaoB
OcHoBanus. Knaccudukanuss ocHoOBaHMM: MIENOYM U HEPACTBOPUMBIE

2.7 ocHoBaHMuA. HomeHnkiatypa ocHoBaHMi. PU3NYECKUE U XMMHUYECKUE CBOMCTBA
ocHoBaHM. [TonyueHne ocHOBaHUI
Kucnotel. Knaccudukamus kucnor. HomeHknatypa kucinor. dusmnueckue u

2.8 XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekerosa.
[TonydyeHnue KuciIoT

9 Comu. Homenknatypa cosneil. @u3znueckue U XUMHUYECKHE CBOWMCTBA COJIEH.

' [Tomyuyenue conei
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2.10 I'eneTndeckas cBsI3b MEKy KlacCaMU HEOPraHUYECKUX COCIUHEHUN

XVWMHUYECKUN  3KCHEPUMEHT: KAadeCTBEHHOE  OIPEAEICHUE  COACpPHKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHME, paclio3HaBaHUE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3ZHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHJOB U ONHCAHHE WX CBOICTB, MOJy4YeHHE, coOupaHue,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozoposa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKUE BHIEOMATEPUATIOB),
HaOrofieHne oO0pa3lioB  BEIIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C PA3JIMYHOM PacCTBOPUMOCTHIO,
T IPUTOTOBJICHUE PACTBOPOB C OINpPENENEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
' BEIIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIlaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPacTBOPOB
KUCJIOT U IIEJOYEH C IOMOILNBI0 HMHAMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(Il) ¢ pacTBOpoM cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3aLNH1, [I0JyYeHHE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajla JApYyruM M3 pacTBOpa COJHM, peLIeHue
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmue kiacchl HEOPraHUYECKHX

COEIMHEHUIN»

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKUX JIEMEHTOB
3 I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTaHOBUTENBHBIE PEAKIIUU

HepBLIe IOIIBITKH I(J'IaCCI/I(l)I/IKaI_II/II/I XUMHYECKUX »djeMeHToB. Ilonsarue o

Irpynmax CXOOHBIX 3JJICMCEHTOB (H_ICJ'IO‘IHBIG n ICIIOYHO3CMCIBHBIC MCTAJJIbI,

31 TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe
OKCHJIbI U TUIPOKCHIBI
Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHToB [1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI

32 Ilepuoauueckoir cucrtembl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepuonbr u rpynnbl. PU3MYECKUI CMBICI HOPSIKOBOTO HOMEpPA, HOMEPOB
MepUOJa U IPYIIIbI dJIEMEHTA

13 Crpoenue atomoB. CoctaB atroMHbIX siaep. M3oronsl. DnekTpoHbl. CTpoeHue

. JJICKTPOHHBIX 00O0JIOYEK aToMOB TeEpBBIX 20 XUMHUYECKHX DJIEMEHTOB
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IIepuognueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUS paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM MEPHOJIaM.
34 3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

15 Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

36 Crencup okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pPCaKknuu. Hpoueccm
OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3lloB BELIECTB METaUIOB U
37 HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa3IoKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 BemectBo 1 xumunyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
1.1 XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kaiuus, KaJIbLUi U HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM djeMeHTOB B llepuoaunueckon

CUCTCMC U CTPOCHUCM NX AaTOMOB

CrpoeHne BemecTBa: BHABI XMMHYECKOM CBSA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKH
- U BUJa XUMHU4eckoil csa3u. Kinaccudukanus u HOMEHKIIaTypa HEOpPraHUYECKUX
' BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCJUHEHUH,

TE€HETUYECKasl CBSI3b HEOPTaHNYECKHUX BEIECTB
Krnaccudukanys XuMudeckux peakiuid Mo pa3IudHbIM [pU3HaKaM (110 YHCITy U

1.3 COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddexry, mo

N3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHUYCCKUEC YPABHCHU. Ilousrue o CKOpPOCTH XHUMHYSCKOHN p€aknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
1.4 TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHEe 0 XUMUYECKOM PaBHOBCCHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk W II0JIOKCHUC

XUMHYCCKOI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OaaHc
15 OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum”I C HCIHOJIB30BAHUEM MCETOJa

OJICKTPOHHOI'O OajnaHca

Teopust AIEKTPONUTUUECKON TUCCOLUALUU. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
XxuMHuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIMTHIL.
1.6 Peakumm moHHOrO OOMEHA. YCJIOBUS MPOTEKAHUS PEAKIUi MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoHcTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3eC coJiei

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAIMUECKHUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
aziMasa), CJIO’KHBIX BEIECTB (XJIOpUAa HATpPHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEA0BAHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpolecca
L7 JUCCOLMALMM  KUCIIOT, Ieraoded u  conell  (BO3MOXKHO MCIOJIb30BaHME
. BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
IPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHE BOJbl); OINBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHI OKHCIUTEIIHHO-
BOCCTAHOBUTENIbHBIX peakluil (rOpeHue, peakiy pas3jioKeHUs,, COeIUHEHUS);

pacrno3sHaBaHMEC HCOPraHNYCCKUX BCIICCTB C ITOMOIIBIO KaUCCTBECHHBIX peaKuHﬁ

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
2 HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
2.1 BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE € MeTalljlaMH, HEMeTajUlaMH, IIejlouaMu). XJIOPOBOAOPO/I.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, IMMOJIy4YCHHUEC, IPUMCHCHHUC. I[CﬁCTBHe

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 51 ot 10.10.2025. UcnonHutens: Luranosa H.H. 0 AIEKTPOHHbINA
CrpaHuua 47 u3 63. CTpanuua cosaara: 10.10.2025 12:54 =¥ TATAPCTAH



XJIOpa ¥ XJIOPOBOJOPOJA HAa OPraHU3M YeJoBeKa. BakHeullme XJopuabl U UX

HaXO0XIACHHUC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GuU3NYECKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIIUN
KHMCIIOpo/la U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢busznueckne M XUMUYeckue CcBoicTBAa. OKCHIBI Cepbl KaK IMpeICTaBUTENIH
25 KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UUECKHEe U XMMHYECKHUE CBOMCTBA
' (oOmue Kak mpencTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUIECKUE
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyuyeHHs! CepHOU
kucnothl. [lpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHas peaklus Ha
cynb(ar-uoH. HaxoxmeHnue cepel U €€ COCNMHEHUN B TPUPOJE. XUMUUYECKOES

3arpsA3HCHUC 0pr>KaIOIJ_ICI71 Cpcabl COCAUMHCHUAMU CCPbI (KI/ICJ'IOTHBIG JOXKOH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILEHUs

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOIE,
¢usnveckne U XUMUIecKre cBoiicTBa. KpyroBopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MoiydeHue u npumeHenue. Comnu
aMMOHHS, HX (u3HYeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
23 KayecTBeHHast peaklusi Ha HOHbI aMMOHMs. A30THasl KUCJIOTa, €€ MOJyuyeHHe,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeJCTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3/yXa, MOYBbI

1 BOJJOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
)4 ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Mcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX yJI00pEHUI

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
535 Moau(UKaAIMKU, paclpocTpaHeHHE B MpUpoJe, (U3HUECKHEe U XUMHYECKHE
' cBoiicTBa. Ancopbuus. Kpyrosopor yraepona B npupoze. Okcuasl yriepoaa,
nux Q)HSHLIGCKI/IG U XUMHWYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,

MOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKUE Hp06JICMLI, CBsA3aHHBIC C OKCHIOM
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yrinepona(IV); rumore3a rino06agbHOrO MOTEIUICHUS KJIMMaTa;, TMapHUKOBBIN
3¢dexT. YrompHas KucioTa M €€ CcolM, UX (QU3NYECKHe MU XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIULMHE, TPOMBIIICHHOCTH U

CEJILCKOM XO3SICTBE

[lepBoHavasibHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIUHEHMUSIX
yriaepoga (MeTaH, STaH, OSTWJIEH, AaleTHJIEH, 3TaHOJ, TJIHMIEPUH, YKCycHas
26 kuciora). Mx cocraB u xumuyeckoe crpoeHue. llonstue o Ouoigoruyecku
' BAXHBIX BEIIECTBAX: Hpax, OeNIKax, yrieBoJaXx — W HUX pOJIU B KHU3IHU
yesnoBeka. MarepuanbHOe E€JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TNOJYYCHHE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
57 okcuae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIb30BAaHUE B
' OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIHEe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCIIHGBHOfI KHU3HU

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHUCIJIOTHI; MIPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XIJIOpUI-
HMOHBl W HaOJIO/IEHWE MPU3HAKOB HUX INPOTEKAHUS; OIBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00OpasliaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUS caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4YeHUEe XMMUYECKMX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEICHUE
2.8 KaueCTBEHHOW peakuuu Ha cyabpaT-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3UUYECKUMHU CBOMCTBaMM a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O0O0pa3lamMmu
a30THBIX U (ochHOPHBIX yA0OpEHMI; OTyUeHue, COOMpaHKe, paclio3HaBaHUE U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMmmMoHus W ¢ocar-uoOH U U3YUYCHHE TPU3HAKOB UX TPOTECKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C M0 (BO3MOXKHO
UCTOJIb30BAaHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTATUTMYECKHX
pemiérok anmasa, rpaduta, ¢yiUiepeHa; O3HAKOMJIEHHE C IPOLECCOM

a;[cop6um/1 paCTBOPéHHBIX BCIICCTB AKTUBHUPOBAHHBIM yFHéM )51 yCTpOﬁCTBOM
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MPOTHBOra3a; MOJy4YeHHE, coOMpaHMe, PACMO3HABAHHWE W H3YUYEHUE CBOWCTB
YIJIEKUCIOro ra3a; MpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKLMEH CHUIMKAaTHOM NPOMBINUIEHHOCTH; pPEILIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI
3 MeTamiel 1 UX COEUHEHUA

OO0mmas xapaKTepUCTHKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
3.1 MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTa/UTMYecKasi KpUCTa/UIMYecKas pemérka. ODJEKTPOXMUMHYECKUH s

HaIIpsKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. OO0Imue crocoObl MOIyYeHUs
12 MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Crinassl (CTallb, YyT'yH, AIOpaIlOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy H IIPOMBIIIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
33 duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHJIbI U
TMJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe MIeTOYHbIX METaJUIOB U UX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
34 WX aTOMOB; HaxoXJeHue B npupoje. PU3NYEeCKUe U XUMHUYECKHE CBOMCTBA
MarHvsi M Kanplus. BaxHeilmue coennHeHUs Kalblus (OKCHUI, THIPOKCH]I,

conu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
35 JI.. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B mpupozae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCUIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMu4deckux 3neMeHToB 1. 1.

16 MeHeneeBa; CTpoeHHWE aToMa;, HaxOXJIeHWe B mpupone. Duznveckue wu
XUMHYECKHE CBOMCTBa jkene3a. Okcuipl, THAPOKCHAbI U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOCTBA M TTOJTyICHUE

3.7 XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,
nux (bI/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YYCHUC PC3YJIbTATOB KOPpPO3WU MCETAJIIIOB
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(BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJa Kalblud W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHAIIOB); TMPU3HAKOB MPOTEKAHMS KAUYECTBECHHBIX PEAKIIUI HA HOHBI
(Marams, Kanblus, amroMuHus, nuHKa, sxkeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBaHne aM(pPOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxxHeilire MeTamisl U

UX COCMHEHUS»
4 XHMHMS M OKpYyXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU

J)KHU3HHU YelloBeKa. XUMUS U 300POBbE. be3omacHoe ucnoabp30BaHUE BEIISCTB U

+ XUMHYECKHX peakiuii B ObITy. llepBas momMomp NMpu XUMHYECKHX OXKOTax M
OTPABJIEHUAX
OCHOBBI ~ 3KOJIOTMYECKON  T'PaMOTHOCTH. XUMUUYECKOE  3arpsi3HEHUE
42 okpyxaromeit cpeast [1/IK. Pons Xxumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
' [IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEPEPaOOTKH, UX POIIb B OBITY U IPOMBIIUICHHOCTH
43 XUMUYECKUH SKCIIEPUMEHT: U3ydeHHe o0pa3IoB MaTepuanoB (CTEKJIO, CIIaBbI
. METaJUIOB, MOJMMEPHBIC MAaTEPHAITHI)
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IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM

MPOBEPAEMOro 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpedOBaHMS NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC
1 IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
12 TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA

XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
13 XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIUMCS paccMaTpUBaTh
' XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

BaXHEHIINE XWMHUUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJJHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHasi U MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJISIPHBIN
1 00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
' peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO

3JICMCHTA B COCIMHCHWH, MAacCOBas JOJIA U MPOLCHTHAA KOHICHTPAA

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HeKTp0HHLII>i cjon aTroMa, aTOMHas
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2.2

23

3.1

3.2

33

3.4

opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMs, PpPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOpOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM uymciae MHUHEpaJIbHBIE YIOOpPEHHUS, METaIbl M CIUIABHI,
NPOAYKTHl TEpepadOTKA MPUPOAHBIX HCTOYHUKOB YIJIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHX TIPOIIECCOB HAa OPTaHU3M YEJOBEKa U OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

HaJIMuue OmbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-NOMYJIsIpHAs JMTeparypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTUBHO OILIEHHBAaTh HH(GOpPMAILMI0O O BEIIECTBaX, HX
OpEeBpallieHUsIX ¥ NPAKTUYECKOM  TPUMEHEHMH UM YMEHHE
MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTENbHbBIX 3a/1a4
Bnagenne ocHOBaMM MOHSATHMHOIO ammapara ¥ CHMBOJHYECKOIO

A3bIKa XUMHH JJIs1 COCTaBJICHUS (I)OpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,
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YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHO)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHO,HPI‘leCKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX NEPHOIOB, KATUSI U KaTbIIUS
[IpeacraBnerre O  NMEPUOJAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paauyc aroma, 3JeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
Ilepuoguueckoit cucremMe (B MajbIX IEpUOAAX M IVIABHBIX
MOJArPYIIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYEeCKUE BEleCTBa

7.3 XUMHUUYECKHE PEaKUU

8 YMeHue onpeaensrh:

S 1 BAJICHTHOCTh U CTETEHb OKHCIICHUS] XUMHUYECKUX JSJIEMEHTOB, 3apsl

' HOHa

g2 BUJI XUMHYECKOM CBA3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENh U BOCCTAHOBUTENH

9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJIOp, HATPUN, Kaaud, MarHui,
KaJIBIIMH, aTFOMHHHH, JKEJIE30)
CIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI

99 metaioB [-IIA rpynn, amromunusi, menu (II), uunka, xeneza (II u

' I1I), oxcunpr yrnepona (I u IV), kpemuns (IV), azora u hochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapakTEpPU30BaTh CBOMCTBA  BELIECTB B
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3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHECHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BIYUCIATH (IPOBOIUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOJINYECTBO
' BEIIIECTBA, 00BbEM U MACCy PEareHTOB UJIU MPOYKTOB PEaKIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro TOo3HaHuUA  (HaOIIOlIEeHUE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEeHHEe CPOopMyIHpoBaTh TMpobieMy u
MPEAJIOKUT MYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYO0BAHHEM
npaBUIaMu 0€30MaCHOTO OOpaIEHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B TMOBCEHEBHOM JKM3HU, TIPABUIIAMU MOBEACHUS B LIEJSX cOepekeHuUs
123 3JI0pOBbSI U OKPY>KAlOIIEW MPUPOAHON Cpeapl; MOHUMAHHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIE OPTraHU3MBI OMPEAENEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmune mpakTH4YecKuxX HABBHIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3Y4YCHHE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMHU SIBJICHUAMMU, OIIBITHI,
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13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM
U3y4YeHUE CIOoCO00B pa3JielIeHus cMecei

[IOJIyYeHHUE KHUCIIOpPOAA M M3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYCHHE YIJIEKHCIIOrO raza u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

paCTBOpéHHOFO BCIIECTBA

MIPUMEHEHHE WHIUKATOPOB (;mrakmyca, METUJIOpaHIKa n
denondranenna) A ONpeNeNeHUS XapakKTepa Cpelbl B PacTBOpax
KHCJIOT U IISJI0YeH

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIAMH METAJUIOB,  PAaCTBOPUMBIMHU H HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHWE OJHOTO MeTajula JAPYrMM U3  pacTBopa  COJH;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THJAPOKCHUIOB ATIOMHHHS U

IUHKA

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHUYCCKUX COGﬂHHCHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘{eCKaH
JUCCOLIMAIIHS) «Baxneimue HeMETaUIBLI U HX COCOAUHCHUA,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHUI-,
wonuna-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MarHusl, KaibII¥s, aFOMHHHUS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKA

YMenue:

MPEJCTaBIATh PE3yJabTaThl dAKCIEpUMEHTa B (oOpMe BBIBOJOB,
JIOKA3aTeNbCTB, TPaUKOB W TAOJMUI] M BBIABIATH SMITUPUYCCKHEC
3aKOHOMEPHOCTH

YCTaHABIIMBAThH CBSI3U MEXKIY PeaTbHO HAOIIOJAeMBIMU XUMHUECKUMU
SIBIICHUSIMU H TIPOIIECCAMH, IPOUCXOISIUMHU B MAaKPO- H MUKPOMHUPE,

OOBSACHSATH MPpUYUHBI MHOT 006pa31z1;1 BCIICCTB
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHS
1.1 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei

12 ATOoMBI U MOJICKYJIBL. Xumuyeckue daeMEHTHl. CHMBOJIBI  XUMHYECKHX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

13 Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTeneHb

OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
1.4 OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

15 KonuyectBo BemectBa. Moabs. MomsipHass macca. MomsipHblii 00bEM Ta3oB.
B3anmocBsI3b KOJIMYeCTBa, MACChl U YHMCTIa CTPYKTYPHBIX €IMHUI BEIIeCTBA

16 dusznueckue M XUMHUYCCKHEC SBICHUSA. XHUMHUYCCKas pCakuusa n eé IIPpU3HAKH.
3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘ICCKaH CHUCTCMa XHMHUYCCKHX OJIICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

ITepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumMudeckux snemeHToB J[.M.
2.1 MenneneeBa. Ilepuoasl u rpymnmnsl. PU3HUECKUN CMBICT TOPSAKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'pyIIibl 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonnueckoit cucrems! /.M. Menneneena

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kaius, Kajablusg (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
23 METAJIMYECKMX W HEMETAJUIMYECKUX CBOMCTB) M HX COEJUHEHUH B
COOTBETCTBUU C IIOJIOKEHHEM JJIeMEHTOB B Ilepuoguyeckoil cucreMe u

CTPOCHUEM HUX ATOMOB
3 Crpoenue BelecTBa

Xumuyeckasi cBsizb. KoBaneHTHas (ToNsipHass M HEMOJSpHas)  CBA3b.
3.1 DJIEKTPOOTPUILIATEIBHOCTh ~ XUMHUYECKUX  3JeMEeHTOB.  VIOHHas  CB3b.

Merannudeckas CBI3b
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3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XUMHUYECKOU CBA3U

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX B KUCIIBIX)

du3nyeckue MW XMMHUYECKHME CBOMCTBAa MPOCTHIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriiepoaa, KpeMHHUS

®usznueckue M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB-METAUIOB: JIUTHS,
HATpHsl, Kajaus, MarHusl U KaJblKs, aJIOMUHHS, JKelie3a. DICKTPOXUMUUCCKHUI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

®u3nuecKkue U XMMUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHHUM HEMETAIIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHAKA

®uznyeckue U XUMHYECKHE CBOICTBa OKCHIOB HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cBoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, munka, menu(ll) u
xenesza(ll, III). [TomyuyeHne okcua0B METAIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  aJlOMUHUS, JKene3za, UuHKA). [lomyuenume ocHoOBaHuil U
aM(OTEPHBIX THAPOKCHJIOB

OO0mue XMMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tosryuenue kucnor

OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

[Tonyuyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMMaKa,
YIJIEKHCIIOTro Ta3a B 1aboparopun

[Toryyenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. OO1ue

CITIOCOOBI TMOJIYUCHUA MCTAJJIOB
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I'enernueckas CBsI3bp MEXKy KJIACCAMU HEOPIraHUYECKUX COCIMHEHUM
XUMUYECKUE PEAKIIUU

Knaccugukarus XuMHUECKUX pPEeaKUUi 10 pa3IMYHBIM MPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX JIEMEHTOB

TennoBoil 3¢ hexT XUMHYECKON peakIui, TEePMOXUMUYECKHE YPaBHEHHU. DK30-

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

OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipomieccel  OKUCIEHHSI W BOCCTAaHOBJCHHMSA.  OJEKTPOHHBIA  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM p€akuuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnanmumn

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN
XHUMHS ¥ OKpYXKarolas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu u OBITY.

HepBas[ ImoMoumpb IMMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

XUMHYECKOE 3arpsi3HEHUE  OKpy’Karolllell  cpeabl  (KHCJIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U UX COCIUHEHUN B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[TpupoaHble HCTOUYHUKHM YTJIEBOJOPONOB (Yroyib, MPUPOJHBIN Ta3, HEPTH),
MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHaYanbHBIE TOHSATHS OO OPraHMYECKUX BEMIECTBAX KaK O COCTMHEHMSX
yriiepoja (MeTaH, 3TaH, STUIEH, alleTUIeH, STaHOJI, TIMIEPHUH, YKCYCHas! KUCIIOTA).
[TonHsiTHe 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: JKUpax, Oellkax, yrieBoiaX — U UX

PO B )KU3HU YCIIOBCKA
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7 PacuéTnr:

7.1 1o popMynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOM) JOJIM PaCTBOPEHHOIO BEIIECTBA B pPACTBOPE
7.3 10 XUMHUYE€CKUM YpaBHEHUSAM
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Yuebnuk: Pymsutuc I'. E., ®enpaman @. I'. Xumus. 8 knace. ®I'OC.: yueOHUK a1t
obmeoOpazoBaTenbHbIX yupexkaenuii / Pymsutuc I'. E. - M.: [Ipocsemenne, 2022.
2. Yueonuk: Pymsutuc I'. E., ®enpaman @. I'. Xumus. 9 kinace. @I'OC.: yueOHUK 11

obmreoOpazoBarenbHbIX yupexaenuii / Pymsutuc I'. E. - M.: IIpocBemenue, 2022.

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

I'. E. Pym3utuc, @. I'. ®enpaman. @I'OC. Xumus. 8-9 kiacchl: mocobue 1 yIuTesIen

0011e06pazoBaTeNbHBIX yupexaenuid, coct. ['apa H. H., M. «IIpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 51 ot 10.10.2025
MHnumnaTop cornacoBanus: Luranosa H.H. dupektop
CornacoBanue nHngumpoaHo: 10.10.2025 12:54

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 LLUuranoea H.H. A

10.10.2025 - 12:54
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