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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE ¢eiepalbHOM pabouel MporpaMMbl BOCITUTAHUS
U C Yy4ETOM KOHIEMIHUMU TMpernojaBaHusl y4dyeOHOro mpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusax Poccutiickoit dexnepanuu.

[Iporpamma 1o XuMuUM NaéT MPEACTaBICHUE O LENAX, OOIel cTpaTeruu
OOy4eHHMs, BOCIHUTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
npeaycMaTpuBaeT paclipeielieHue ero Io KilaccamM W CTPYKTYPUPOBAaHUE 10
paznenaM W TeMaM MpPOTpaMMbl IO XHUMHH, OMNPENEsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTEepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMXCs, OMNpPEAeNieT BO3MOXHOCTH TMpeaMera Jis
peanu3anuu TpeOOBaHUN K pe3yjibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEIbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa30BaHMS, a TaKXKe TPECOOBAHUU K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PCHUS
0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
posib urpatroT GopMUPYEMbIE€ XUMHUEH NPEACTaBICHUS O B3aWMOIIPEBPAIICHUSIIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B IMPHUPOJE, O MYTAX PEIICHHS TI00aTbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyenne xumun:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 001Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUICHUS U TBOPUYECKHUX CIHOCOOHOCTEM
oOyyYaromuxcs, HABBIKOB HMX CaMOCTOSITEIbHOM Yy4yeOHOM  JIeSITENbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM )XKM3HH, TaK U B MPOHECCHOHAIIBHOM JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00yYaroNInXcs;



crocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBiieHUS B OOYYCHHH XUMHH OOCCIICUMBAIOTCS CICIIM(PUKON
CoepKaHMUsl  y4eOHOro  mpeIMeTa, KOTOPBIM  SABJISIETCS  NEJaroruyecku
aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HAYKW XHMHH Ha ONpEeeIEHHOM dTare e
pa3BUTHSI.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHUE OOYYarOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TMOHATHN XUMHUM, OCHOB
HEOPraHUYECKOW XUMHMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTUU
OpraHUYeCKON XUMUH.

CtpykTypa coiep’kaHHusl MPOrpaMMbl MO XUMHHU C(HOpMHUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxoja k eé m3ydyeHuto. CopeprkaHue CKIaAbIBAETCS U3 CHUCTEMBI
MOHATUI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBbI TOHATHH 0 XUMHYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHBI 110 IPHHITUITY
MOCJICI0BATEILHOTO PA3BUTHS 3HAHHN HAa OCHOBE TEOPETUUYECKHUX MPEICTaBICHUN
pPa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOM CBSI3H;

— TIPEACTaBICHUM 00 DJICKTPOJMTHYCCKONW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

TeopeTndeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE OAMIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS IIOCIIEIOBATEIHFHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSS (YHKIIMH OOBSICHEHHUS U IPOTHO3MPOBAHUS CBOMCTB,
CTPOECHHUS U BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHUS U TOJYUYCHUST U3y4aeMbIX
BEIIICCTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABICHNUS] O XMMHAYECKON COCTABISAIOIICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOT'O OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUS B Hayke. M3yueHune XMMHUU MPOUCXOAUT C TPHUBICUCHUEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHbIX mpenmetoB: «Okpyxatomuii mupy», «buonorus. 5—7
KJiacce» U «Pusnka. 7 Kimacey.

[Ipn wW3yYyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JeATeIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUU —
BOKHEUTNX (PAKTOB, MOHATHIA, 3aKOHOB ¥ TEOPETHUECKUX MOTOKEHUN, JOCTYITHBIX
000011IeHUl MHPOBO33PEHUECKOTO XapaKkTepa, S3blKa HAayKW, B MPUOOIIEHUU K



HAyYHBIM METOJIaM TO3HAHUS MPU M3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKInil, B
bopMHpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B y4eOHO-
MO03HABATENIbHON M y4eOHO-MCCIe0BATEeIbCKON NeATeIbHOCTH, OCBOCHUH MPABHII
0e30macHOro o0panieHus ¢ BeleCTBAMU B TIOBCETHEBHOM KU3HH.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPENU TaKUE LIEeTH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSTEIILHOMY NPHUHATHIO PEIICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHST Ha  CHCTEMAaTHYEeCKOE MPHUOOIIEHUE
OoOy4Jarmmxcs K CaMOCTOSITEIbHOM MO3HABATEIBHON IEATEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIeueHne yCIoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIUMHUCS
OIbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOINO3HAHHUA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUJOB JIESATEIBHOCTH,

— ((opmupoBanne oOwmEH (YHKIMOHATBHON UM €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY>KaIOIIEr0 MHUpPA, UCHOJB3YS 3HAHUS U OIBIT, MOJYyYEHHBIE MPHU HU3YUYCHHUH
XUMUH, IPUMEHATD UX MPU PEIICHUU TPOOJIEM B MOBCETHEBHOM KU3HU U TPYA0BOM
JeSITeTbHOCTH;

— (QopmupoBanue y OOydyarOmMXcsi TYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1[eJ1eCO00pa3HOro TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENIAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOIIEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpO(uis U HAMpaBICHHOCTH JNajlbHEHIIEro
oOydeHHUsI.

OO1ee 9rco 9acoB, OTBEIEHHBIX JTsl U3YYCHUSI XUMUHU HA YPOBHE OCHOBHOTO
oOmrero obpazoBanusi, coctaisier 136 daco: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMuM B )KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MUYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTojax Mo3HaHMS B XUMUU. UMCThIE BelIecTBa M CMECH.
Crioco0nI pazaeneHus: cMeceil.

ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aeMeHTOB. [IpocThie U CIIOkKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast oJIsi XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KonnuectBo BemecTtBa. Moisib. MosisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

dusnuecKkrue U XUMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MpPU3HaKU.
3aK0H COXpaHEHHs] MacChl BEHIECTB. XuUMHUYecKue ypaBHeHHs. Knaccubukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYI0M, MpaBWjiaMu paboThl B JaOOpaTOpPUU U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUecCKNX CBOMCTB O0OO0pa3OB HEOPraHWYECKHX BEIIECTB, HAOIOJICHHE
busnueckux (ITJIaBJIeHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJABI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKAJIUBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE TUIPOKCHUJIA
menu (1) mpu HarpeBaHuu, B3auMoJICHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
M3YUYEHHUE CIIOCOOOB pa3/ICJICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeIeHUEe OYMCTKU MOBAPEHHOU
CONiM, HaONIOJACHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/JaHUE MOJEIed MOJIEKYJI
(I1apocTepKHEBBIX).

BaxHelne npeacraBuTe M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpocToe
BelmecTBO. HaxoxmeHune kucimopoma B Tpupojae, (U3HYECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsl
MOJIy4YeHUsI KHUCIIOpoJa B Ja0OpaTopud U  MPOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoa B ipupojie. O30H — ajutoTpornHas MoAu(puKaius KUCIopoa.



TeroBot 3h(dEeKT XUMHUECKOW peaklud, TEPMOXUMUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkuu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUe
BO3/lyXa, yCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Boxopon —anemeHT u npocroe BemecTBo. Haxoxnenue Bonopoaa B Ipupozae,
bu3rUecKre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmorsr
Y COJIN.

MounspHblil 006EM ra30B. PacuéTbl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBAa BOAbL. Boma Kak pacTBopuTelb. PacTBOpBHI.
HacpllieHHBIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpPOJIE U B KU3HU 4yelIoBeKa. KpyroBopoT BOIIbI B IPUPO/IE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpasyronue (OCHOBHBIE, KHUCJIOTHbIE, aM(oTepHble) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. Duzndeckue M XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaoB.

OcHoBanus. Knaccudpukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctn MetauioB H. H. bekerosa.
ITonydyeHue KucIor.

Comu. Homenknarypa coisieit. @U3M4YECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TonyuyeHue coieil.

['eHeTHyecKas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUs KUCIOpoAa B BO3yX€, MOTYyUYECHHUE,
coOupaHue, pacrno3HaBaHUE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aMMOJICUCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
peKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IlaMu OKCHUIOB U OTTMCAHUE
WX CBOMCTB, IMOJy4YeHHE, CcOOMpaHHWE, paClO3HABaHHE M M3Y4YEHHE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxnHo
UCII0JIb30BaHUE BUAEOMATEPUAIIOB), HAOIIOACHIE 00PA3I0OB BEIIECTB KOJIUYECTBOM
1 ™Monb, ucciaegoBaHMe OCOOCHHOCTEH pAaCTBOPEHUS BELIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACcCOBOM JOJIEN
pPacTBOPEHHOrO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTa/UlaMH (HATpUeM U
KaJbllieM) (BO3MOXXHO MCIIOJIb30BAHUE BHUJEOMATEpPUATIOB), HCCJEI0BaHUE
00pa3Il0B HEOPTraHUYECKUX BEUIECTB PA3JIMUYHbBIX KJIACCOB, HAOIIO/ICHHE NU3MEHEHUS
OKpacKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEN, U3YUEHUE B3aUMOJECHCTBUS



okcuga meau () ¢ pactBopom cepHON KUCIOTBI, KUCIOT C METANIAMH, PEAKIUI
HEUTpaJIM3aluy, IOJIYyYEHUE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajiia IpyTruM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«BaxxHelne K1accel HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanuyecknii 3akoH u Ilepuoanuyeckass cucreMa XHUMHYECKHX
yiemenToB JI. WU. MenaeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbBIC PEAKIIUH

[lepBbie TOMBITKM KIACCU(DUKAUU XUMUYECKUX diemMeHToB. [loHsTne o
IpyIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUIPOKCHUJIBI.

Ilepnonnuecknii 3akoH. [lepuoanueckas cucremMa XMMHUYECKUX 3J1€EMEHTOB [1.
N. MenneneeBa. Kopotkoneproanas u JyinHHonepuoanas popmsl Ileproanyeckoi
cucteMbl xumudeckux syemeHToB J[. M. MenneneeBa. Ilepnoabl m TpyImmsl.
@uU3NYECKUNA CMBICI ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U I'PYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000J0YEeK aroMOB NepBbIX 20 XMMHYECKHMX  3JIEMEHTOB
[lepnognueckori cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero noyioxkeHuto B [lepunonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TpyNIam U Iepuoaam.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB I pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbIU U
IPaKJaHUH.

Xnmuueckass cBs3b. KoBaseHTHas (moJsipHass M HEMOJSPHAs)  CBS3b.
DNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIWUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl OkucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenn:

u3ydyeHrue oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHUCTBHE
IUAPOKCUAA LMHKA C PacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEAECHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakluy pas3oKeHHsI, COEUHEHU).

Mexcnpeomemunie ceasu

Peanuzanusi MeXIpEeAMETHBIX CBSI3€M IPU M3YyYEHHH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUYHbIE TOHATHUSA: HAY4YHbIH (DaKT, TMIIOTE3a, TEOpus,
3aKOH, aHaliu3, CHUHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HAOJIIOJCHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepusi, aTOM, JJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKHUM 3apsijl, BEIECTBO, TEJO, OOBEM,
arperaTHoe€ COCTOSTHHME BEIECTBa, Tra3, (U3MUecKue BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COHIIE.

buosnorus: dorocuntes, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TIOPOJIbI, TOJE3HbIE
HCKOIIAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMH4YeCKasi peaKkus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAINS, KAIbLUA U UX COCAUHEHNUN
B COOTBETCTBUM C TMOJOKEHUEM »JJeMeHTOB B llepuoanueckoil cucreMe u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIWYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHNI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHi 10 pa3IMyHbIM NPU3HAKAM (10 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEMJIOBOMY 3(PQeKTy, Io
U3MEHEHUIO CTETEHEH OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonatue o ckopoctu xumMuyecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX U IeTePOTrEeHHBIX
peakuusx. Ilonstue o karanuse. [loHsiTHe 0 XUMUYECKOM paBHOBECUU. DaAKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKOW pEaKUUMU M MOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCITUTETPHO-BOCCTAHOBUTEILHBIC  PEaKIUM,  JJICKTPOHHBIM  OamaHc
OKUCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnenue YPaBHEHUMU

OKHCJIMTEIIbHO-BOCCTAHOBUTCIIBHBIX ~ PCaKIUAd C  HWCIOJIb30BAaHUEM  METOja
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHsl, aHMOHBI. MeXaHNW3M AMCCOLMALMMA BEIIECTB C PA3JIMYHBIMM BUAAMU
XxuMudeckoi cBszu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakuun nonHoro oOMeHa. Y cloBusl MPOTEKaHUSI PEAKIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBIE WMOHHBIE YypaBHEHMs peakuui. CBOWCTBAa KHCIOT,
OCHOBAHHM U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOIHAIIH.
KauecTBeHHbIE peakuy Ha HOHBIL. [IoOHATHE O TUAPOIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB W HEMeTaioB (TpaduTa M anmMasa), CIOXKHBIX BELIECTB
(x10pH1a HaTpUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOH peakuu OT
BO3/JCHCTBUS  pa3iIMuYHBIX  (PAKTOPOB, HCCIEJOBAHUE  DJIEKTPOIPOBOJIHOCTU
pPacTBOPOB BEUIECTB, Mpoliecca JUCCOLMUALMH KUCIIOT, IIeJI0Uei U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHAJIOB), MPOBEJCHHE OIBITOB, HWILTIOCTPUPYIOIIMX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcajKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHME BOJIbI), OMNBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI (rOpeHue, peakiuu pasiiokKeHUs,
COCIMHEHHUS), pACNO3HABAHME  HEOPraHMYECKMX  BEIIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKLIUNA HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/ibl ¥ MX COeIMHEHU S

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MMPUMeEpE XJIopa (B3auMOAeCTBUE
C MeTajulaMH, HEeMeTaJlaMu, uiesnodamu). XuopoBojaopon. ConisHas KuUCIOTa,
XUMHYECKHE CBOWMCTBA, TIOJy4Y€HHE, MpuMeHeHue. [JlelictBue xijiopa H
XJIOPOBOAOPOZA HA OPTaHU3M YesloBeKa. BaxxHenmume XJI0puapl U UX HAX0XKICHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (PU3NYECKUE CBOICTBA
IPOCTBIX BELIECTB — KMCIOPO/a U Cepbl. AJIIOTPONHbBIE MOAU(PUKAIIMN KUCIOpOia
u ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3UYECKHE U
XUMHYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3nueckue 1 XMMHUIECKHUE CBOMCTBA (OOIIME KaK MPeICTaBUTENS
KJlacca KHUCIOT M crnernuduueckue). XUMUUYECKUE pPEaklnu, JeKalde B OCHOBE
MPOMBIIINIEHHOTO CIoco0a MOody4YeHus CepHOW Kuciothl. [IpuMeHeHue cepHOU
KUCIOTHl. CONMU CEepHOM KHUCIIOThI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ COeNMHEHUN B Ipupojae. XUMHUYECKOE 3arps3HEHUE
OKpPYXaIolEel Cpellbl COCAUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAHW, 3arps3HEHHUE
BO3/yXa 1 BOJOEMOB), CIIOCOOBI €r0 MPETOTBPALICHHUS.



OO6mas xapaktepuctuka saeMeHTOB VA-rpymmbl. OcoOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
bu3nueckue 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(u3HYEeCcKrEe U XMMUYECKHE CBOMCTBA, MOJy4YeHHUE U puMeHeHne. Coln aMMOHMS,
X QU3nYecKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THasi KHUCIOTa, €€ MoJy4yeHHe, PU3NYECKUe U XUMUYECKUE
cBoiicTBa (0OIME Kak TMpeJCTaBUTENS Kiacca KHUCJIOT U Clenu(puyecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsA3HEHHE BO37yXa, MOouBbl U BomoémoB). docdop, amnoTponHbie
moaudukanuu docdopa, Guznyeckue u xummuueckue cporicrea. Oxcun ochopa
(V) u dochopnas kuciora, Gpu3MUECKUe U XMMHYCCKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX YA00PEHHUIA.

OOmas xapakrepuctuka 3meMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIEHUS. YTIEPO, aJUIOTPOIIHbIE MOAU(PHUKALINH,
pacmpocTpaHeHue B MpUPOJE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yriepona B mpupone. Oxkcuibl yriepoaa, ux (uU3MYEcKUe u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3Mbl, [OJIYyYEHUE U
npUMEHEeHHEe. DKOJOTHYECKUe TMpoOJIeMbl, CBs3aHHBbIE ¢ okcuaoM yraepona (1V),
TUTNOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMarta, MapHUKOBBIA d(hdexT. YrompHas
KHCIIOTa U €€ COolM, UX (PU3MYecKue M XMMHUYECKHE CBOWCTBA, MOJYYCHHE U
npumeHeHue. KaudectBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[TepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, TaHOJI, TJIMIEPUH, YKCyCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIIIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — u ux
poaM B OKM3HM 4YeloBeka. MarepuaabHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPTraHWYECKUX COCIMHCHUU.

KpemHuuii, ero @usnueckue H XHUMHYECKHE CBOICTBA, NOJy4YCHHE H
npumeHeHue. CoeTMHeHHsI KpeMHMs B mpupojie. O01re npeacraBieHus 00 OKCcuae
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX KCIOJIL30BaHUE B OBITY, B
IPOMBIIUICHHOCTH. BaxkHelue cTpouTenbHble MaTepuaibl: KepamHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpoOiembl ©€30macHOrO0  MCIOJIL30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB



UX TPOTEKAHMs, OMBITHL, OTpa)karolue (PU3NUYECKHe U XUMHUYECKHE CBONCTBA
raJIOTEHOB M MX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 00pa3IaMu XJIOPUAOB (TaJIOTEHUI0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXXHO MCIOJb30BAHUE BHJIEOMATEPHAIIOB),
HaOII0IeHNE TIpoIiecca OOYTIIMBAHUS caxapa Mo IeWCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, U3YYCHHE XUMUUECKIX CBOMCTB pa30aBIECHHON CEpHOI KHUCIIOTHI,
MPOBE/ICHNE KauYeCTBEHHON peaKIMy Ha CylIb(aT-uoH U HAOII0IeHHE TTpU3HaKa €€
POTEKaHUs, O3HAKOMJIEHHE ¢ (DU3MUYECKMMHU CBOWCTBAMM a30Ta, gocdopa U Ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BUIECOMATEPUAIIOB), 00pa3iaMu a30THBIX
u (hochopHBIX yIOOpeHHUH, MONIyYeHne, coOMpaHne, pacro3HaBaHUEC W H3y4YCHHUE
CBOICTB aMMMaKa, IMPOBEJCHHE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHHUA H
dochaT-uoH W HU3yueHUE TPU3HAKOB HMX TMPOTEKAHMsS, B3aUMOJICHCTBHE
KOHUEHTPUPOBAHHONW Aa30THOW KHUCJIOTHI C MeJbl0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3Yy4YEHHE MOJIEJeH KpPUCTANIMYECKUX pPEHETOK aiMasa,
rpadura, QysiepeHa, O3HAKOMIIEHHE C IPOLECCOM aACcOpOLUU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTUBOTas3a, IOJIyUYEHUE,
coOupaHue, pacro3HaBaHUE U U3y4YEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEJICHHE
KAUECTBEHHBIX PEaKLMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM MPOMBILUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3a1ad Mo TeMe «BakHelnue HeMeTamibl U HUX
COEJIMHEHUSD.

MeTtanbl 4 MX COeIMHEHUSA

OO01as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosioxkeHuss B llepmogumueckod cucreme xumuuyeckux snemeHtoB [, .
MenpeneeBa n crpoeHuss atoMoB. CTpoeHHE MeTauioB. Merajumueckas CBsI3b U
METaJNINYeCKasi  KPUCTAUIMYECKass  pemeéTka.  DJIEKTPOXUMUYECKUM  psll
HanpspKeHU MeTtaioB. OuU3nyeckue U XMMUYecKrue CBOMCTBAa MeTauioB. OO0ume
crocoObl mostydeHus: MeTayioB. I[loHATHE O KOpPpPO3MM METAIJIOB, OCHOBHBIE
croCcoOBbI 3alUTHI X OT KOppo3uu. CruiaBsel (CTalb, YyTYH, JIOPATIOMUHMI, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[lenounbie MeTaJIbl: MOJIOkeHUE B Ilepuoandeckoil cucreMe XMMHYECKUX
aneMmeHToB JI. M. Menneneesa, CcTpoeHUE UX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpUs W Kanmus. [IpuMeHeHue MIeTOYHBIX METAIOB W HX
COCIMHECHUM.

[[lenouHo3eMeNbHbIE METAUIBl MarHuid W KaJbLIMA: TOJIOKEHUE B
[lepnoanyeckoii cucreMe xumuueckux 3neMeHToB [1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B npupoae. PU3NyecKre U XUMHYECKHE CBOKMCTBA MarHus



Kayblys. Baxkueime coefuHeHus KaIbIys (OKCUI, THIPOKCHU, Coin). JKECTKOCTD
BOJIbI M CTIOCOOBI €€ YCTpaHCHUSI.

AJIIOMUHUN: TIOJI0keHUE B [leproinueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTtpoeHue aTtoma, HaxOXKIE€HHE B mnpupone. dusznueckue u
XUMHUYECKHUE CBOICTBa amOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepuoauueckoit cucreme XMMUYECKUX 3IeMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B npupoac. Pusnyeckue Hu
XUMHUUYECKUE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn kene3a (1) u xenesa
(1), mx cocras, CBOMCTBA U TOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpa3llaMd METaJIOB W CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
Kb W HATpus C BOJOM (BO3MOYKHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, MpoOIlecca TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHUJEOMATEpUANIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEAKIIMI Ha MOHBI: MaTHUs, KaJIbIUs, A TFOMUHUS, ITUHKA, Kene3a (I1)
u xenesa (), menu (Il), HaOmoneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJJAaMEHH MOHAaMU HATpus, Kalusl U Kalablusd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCClIeI0BaHNE aM(OTEPHBIX CBOMCTB T'UAPOKCH A ATTFOMUHUS U
TUAPOKCHIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aj1ad 1o Teme «BaxHelmue
METAJUIBI U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momoip npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHUE OKpYKawImleh cpeabl (MpejenbHas I0mycTuMast
KOHIIEHTpaius BemlecTs, nainee — [1/IK). Ponap Xxumun B pemieHnu 3KOJI0TMYECKUX
pooIeMm.

Xumuueckuii Ikcnepumenm:

M3yueHHE OOpasIloB MaTepUasioB (CTEKJIO, CIUIABHI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemunie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€d MpU W3YYEHHM XUMHHM B 9 Kiacce
OCYILECTBJISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (DakT, rumoresa, 3aKoH,
TEOpHsl, AaHajdu3, CHUHTE3, KiaccuuKkauus, MEePUOAUYHOCTb, HaOIIOAEHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJeJb, SBJICHHUE, MAaPHUKOBBIN
3¢ deKT, TEXHOJIOTHSA, MaTepUaIbL.

dusmka: matepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOTIHI,
PaOaKTUBHOCT, MOJIEeKyIa, AIIEKTPUYECKUI 3apsi, POBOIHUKH,
HOJYIIPOBOJHUKHU, JUAIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHOe COCTOSIHUE BEIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYECKast
peméTka, CIiaBbl, (U3MUYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPaIbHbBIE
yoOpeHus, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPO/IbI, TOJE3HbIE
UCKOTaeMble, TOIUIUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa30oBaHUs JOCTUTAIOTCS B XOJie OOy4eHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCITUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIleCTBE TMpaBUJIaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yYarOIINXCA.

JIugyHOCTHBIE  pe3yJbTaThl  OTpPakalOT  TOTOBHOCTH  OOyYaromIMUXcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacuIupeHue OnbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYeCKOT0 BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJeIul0, TOHMMAaHUSI 3HAUYCHHUS XUMHUUYECKON HAayKH B >KU3HU
COBPEMEHHOIr0 00IIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(MOpManueit o
MEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

MpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUJAX IESITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JEesATENBHOCTH TNPH BBINOJHEHUU
y4eOHBIX, TMO3HABATEJbHBIX 3aJ1ay, BBINOJHEHUH XUMHYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aAUMOITIOHUMAHHIO ¥ B3aUMOITOMOIIU
B MPOILIECCE ATON yUeOHOM JesATeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBECHUE
U TMOCTYIKU CBOMX TOBApPHILEH C MO3UIMKA HPABCTBEHHBIX W MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TMPECTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTaBIISIONINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHUpA, NMPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPUPOJbI, B3aUMOCBS34X YEJIOBEKa C
MPUPOJIHON CPEJION, O POJIM XMMUH B TTIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJIy4YEHHWE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIE i1 OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUU,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATENIbCKOW KYyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JTIOO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, NPOEKTHOW M HMCCIEA0BATEIbCKON
NESATETHPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JTaJIbHCUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHE TOCJIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHHUS] TMpaBWi O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YyUYEHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBa)KEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAESTEIbHOCTH, B TOM YUCJIE HA OCHOBE
OpPUMEHEHUsT  NPEIMETHbIX 3HAHMM 1O  XMMHUM, OCO3HAHHBIA  BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOIKEHUST 00pa30BaHus C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCrHeuHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOheCCHOHANTBHON CPEJIC;

6) 3K0JOrNYeCcKOro BOCTIMTAHNS

HKOJIOTMUUECKH 11€JIeCO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €& CYyIIECTBOBAHMS, IMOHHMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOr0 o00pa3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3rUecKoMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYalIUX,
YTIPOXKAIOIIHNX 30POBbIO U )KU3HHU JIFOICH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
PEILICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOU CPEOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00adbHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM M MYyTeH WX PEIICHHsS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMBIE JIS
dhopMuUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPH S, PUHITHII,
runoTe3a, (Qakr, CcUcTeMa, MPOIECC, OHKCHEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUY€OHBIX MpEeAMETaX M MO3BOJAIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC y4eOHbIE IeWCTBUS (ITI03HABATEIIbHbIE,
KOMMYHUKATUBHBIC, PETYJISITHUBHBIC), KOTOpbIE 00€CIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESTETHHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAaHHWHA: PACKPBIBATH CMBIC XUMHUYCCKHUX IMOHATHN (BBIACIATh UX XapaKTEpPHBIC
MPU3HAKK, yYCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
MOHATHS ISl OOBSICHEHUS OTJEIBHBIX (JAKTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE PacCyXIACHUS (MHAYKTUBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUSA TOHATHS (NPEAMETHBIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XUMudeckas GopMyna M ypaBHEHHE
XUMHUYECKON peaklMi — MNpU PelIeHUH YueOHO-TIO3HABATEIbHBIX 3ajlay, C yUETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B M3yIACMBIX TIPOIIECCAX M SIBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, @ TAKXKE B Ka4E€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3BI TIO IPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;,

MpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €ro pe3ysbTar, PopMyIUpoBaThH 00OOIIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPECYUBYIO U
HEJI0CTOBEPHYIO H(OPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIE METOAbl U 3allpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX [JIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHNE OIbITa B
o0lacTi  HMCHOJB30BaHUS HMH(DPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KyJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITETTLHO BBIOMPATh ONTUMANBHYIO (pOopMy TipeacTaBieHust nHGOpMaIUu u
WUTIOCTPUPOBATh peIlllaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHANU3UPOBAaTh B TMpolecce Yy4eOHOHl u
UCCIIEIOBATEIBCKOM NIeATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpelbI.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS:

YMEHUSI 33]1aBaTh BOMPOCHI (B X0JI€ Uaora U (W) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol  Tembl, (OPMYIUPOBATH CBOU TNPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHHSI ~ TPEACTaBIATH  TOJY4YEHHBIE  pe3ylbTaThl  MMO3HABATEIHHOU
JEeSITeIbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO JKCIEepHUMEHTa (J1abopaTOPHOTO OIBITA,
71a00paTOpHOI pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUsI y4eOHOro COTpyJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W HMCCIEJOBATEIbCKOM  JEATENILHOCTH  TpPH  PEIICHUH
BO3HUKAIOMIMX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JICHCTBUH, OIpeAelieHHne KpPUTEPUEB TI0 OIEHKE KadecTBa
BBITIOJIHEHHON PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE AeiiCTBHUS:

YMEHHE CaMOCTOSITEIBHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CIIOCOOBI peleHusl y9eOHbIX U
MO3HABATEIbHBIX 3a]]a4, CaMOCTOSITEIbHO COCTaBJISTh WIU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHON LENH, YMEHHE
MCIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

NMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJAbTATOB IO OCBOCHHIO O0S3aTEIHHOTO
COJIEp’KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpamMmoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIOCOOBI



JnercTBUl, crnenuduUecKue g TPEAMETHONH o0macTh  «XHMHUS», BHJIBI
JNEATEIbHOCTH 10  MOJYYEHHID HOBOI'O  3HAHUS, €ro  MHTEpIpETaluu,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKyJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUS pPEeaKIui: peakuuu
COCIMHEHNUSA, PEAaKUUU PAa3JIOKEHUsA, PEaKUUU 3aMElICHUs, pPEeaKuuu
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEIIOBOK AP(EKT peakiui,
AJIpO aToMa, SIEKTPOHHBIN CJIOW aTOMa, aTOMHast OpOUTalb, paJuyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HETOJIAPHAs] KOBAJIECHTHAsI CBSI3b, HOHHAs
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(IpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUU H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUI;

e HCIOJB30BAaTh XHMHUYECKYIO CHUMBOJHUKY JUIsl COCTaBJICHHS (HOopMy
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

e ONpPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENIEHb  OKHCJEHHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUW 10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeBaTh cmbichn Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT MX MojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHa ABOTraJpo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckas cucremMa xumuueckux saemeHtoB . .
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsJ siapa, 00IIee YUCIIO SJISKTPOHOB U
pacrpeielieHue UX 10 JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEIIECTB, [0 TEIJIOBOMY 3(PPeKTy);

XapaKTepru30BaTh (OMHMCHIBATh) OOIIHE XMMHUUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi OMMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOKHOCTH IPOTEKAHMS XHUMHUYECKUX TMpPEBpallleHUil B
Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIOo JJIEeMEHTa Mo ¢opMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEeaKInu;

MIPUMEHATH OCHOBHBIE OIEPAIIUN MBICIUTEIBHON AEATEILHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — IS U3y4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MMO3HAHUS — HaAOIIOJICHHE, H3MEPEHUE, MOJICIUPOBAHHE, DKCICPHUMEHT
(peasbHBINM U MBICJICHHBIN );

CJIeI0BaTh MPaBWJIaM IMOJIb30BaHUS XUMHUYECKOM MOCYI0H 1 1a00paTOPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBwiaM oOOpallleHus C BEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIUSMH TI0 BBIIIOJHCHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTBITOR I10 MOJYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB
(Bomopoda W KHUCJIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpeaeaEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IIAHUPOBATh U IMPOBOIAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO HHIUKATOPOB (JIaKMyC, (eHOI(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHU:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX TOHATHUW: XHWMHWYECKHAU
DJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTMOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKilusi, XUMUYecKas CBs3b, TEIUIOBOU 3(deKT
peakuud, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAsT IUCCOLMALMSA, PEAKLIUA HOHHOTO
oOMeHa, Karamu3atop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEeoOpaTUMBbIE pEaKIUM, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPONIUS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJsIeHTHaH, WOHHAs,
MeTAJUTMYECKas ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3HS METAIIJIOB, CILIABbI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeeiabHO JOMYyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSITH 3TU TOHSATHUS MPU ONUCAHUH BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEOUWHEHUH 1o ¢opmysiaaMm, BHJI XUMHUYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAS, METaJUIMYeCcKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (QopMyIie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabmmunyio Gopmy [lepruoamueckoil CUCTEMbl XUMHYECKHX JSJIEMEHTOB:
pasznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», manesle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOIUYECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, oO0IIee 4YHUCIO DJJIEKTPOHOB M paclpeleliecHue WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHECHHHN B TIpejieiax MajbiX MEPHOJIOB U
TJIABHBIX MOJTPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY WM COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEU(UUECKHEe XUMHYECKUE
CBOMCTBa MPOCTBHIX M CIJOXHBIX BEIIECTB, MOJTBEPKIas OMNHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOLMALUMU  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBPAlICHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChl BEIIECTB,
MAacCOBYIO [IOJIF0 XHMHUYECKOTO »3JeMEeHTa Mo (opMysie COEAMHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 110 YPaBHEHHUIO
XUMHYECKOHN peaKIlnu;

COOJTFO/IaTh TIPABHJIA TIOJIB30BAHUS XUMUYICCKOM MTOCYI0M U JIaOOpaTOPHBIM
o0opy/noBaHMEM, a TakKXe TMpaBwia oOpalleHuss C BeIIeCTBaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBIOJTHEHUIO Ja0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOro Ta3a);

MIPOBOJIUTH PEAKITUH, ITOATBEPIKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3IUnIHBIX
BEIIIECTB: PACIO3HABATH ONBITHBIM ITyTEM XJIOpUI-, OpOMHUA-, WOIHI-,
kapOoHart-, ¢ocdar-, cunamkar-, cyibdar-, TUAPOKCHI-MOHBI, KAaTHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIMH MBICIIUTECIILHOM TEITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATU3AIINIO, BBISIBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII M3yYEHHsI CBOMCTB BEIIECTB U XMMHUYECKUX
peakinii, €CTeCTBEHHO-HAYy4YHbI€ METOJbl TO3HaHUS — HaOI0IeHHe,
WU3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3/iesioB u JuekTpoHHbIe (HU(pPOBBIEL)
KonTtpoibHbie IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHS
XuMusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTHYECKOM JICSTETbHOCTH https://m.edso00.ru/7f41837c
YeJI0BeKa
12 BemecTBa n xumMmuieckue 15 1 bubmuorexa [JOK
' peaKuu https://m.edsoo.ru/7f41837c
Hroro 1o pasueny 20

Pa3nes 2. BaskHelimne npeAcTaBuTe I HEOPraHUYeCKUX BelleCTB

Bosnyx. Kucnopon. [Tousarue bub6mmoreka [IOK
2.1 6
00 okcHuaax https://m.edsoo.ru/7f41837c
Bognopon. Ilonsitue o bubmuoreka [IOK
2.2 8 1
KHMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHUSX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 1 1 1 bu6mmoreka [IOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Wroro no pazneny 30

Paznen 3. Ilepuoguyeckuii 3axoH u [lepuoguveckas cucrema xumnueckunx 3jaemMeHToB /I. M. Menneneea. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJIANTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN


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

[Tepronuueckuii 3aKOH U
[Tepuoanueckas cuctema

3.1 XUMHYECKHX d1eMeHToB /1. 1.
Menpeneesa. CtpoeHue aroma
Xumudeckas CBI3b.

3.2 OKuCIUTEIBHO-

BOCCTAHOBUTCIIBbHBIC PCAKIIUN

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnnorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

9 KITACC

Ne i/

Paznen 1.

1.1

1.2

1.3

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

BemecTBOo H XUMHYECKHE peaKuuu

[ToBTOpeHue u yriay6ienrue 3HaHul
OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
peaxkuuii

SHCKTPOJII/ITI/IHCCKE[H JAUCCOoIHanus.
XUMHUYECKHE pcaKknuuu B paCTBOpax

Uroro no pazaeny

Pazpea 2.

2.1

2.2

2.3

24

HeMeTanabl M MX cOeTHHEHUS

OO0mmast XxapaKTepPUCTHKA XUMHYECKUX
anemeHToB VIIA-rpynmel. ["amorenst
OO6m1as XxapakTepucTUKa XUMHUECKUX
aneMeHToB VIA-rpynnsl. Cepa u eé
COEIMHEHUS

OO01mast XapaKTepUCTHKA XUMHUYECKUX

anemMeHToB VA-rpynisl. A30T, pochop U ux

COCAUMHCHU

OO011as XapakTepUCTHKa XUMUYECKUX
sneMeHTOB |VA-Tpynnsl. Yrieposa u
KPEMHUI U UX COCUHECHUS

Nroro no pazaeny

Koan4gecTBOo 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Pa3gen 3. MeTa/JILI M UX COeTUHEHUS

3.1 OO01me cBOMCTBAa METAIIIOB

3.2 Baxueliniie Metayuisl 1 UX COSIUHEHUS

Hroro no pazneny

Pa3nes 4. Xumus u oKkpysKapomas cpeaa

4.1 BemectBa 1 Marepuraisl B )KU3HU Y€JIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne

wn Tema ypoka

[Ipenmer xumuu. Ponp xumuu B
JKU3HM 4eoBeka. Tena u BemecTsa

[TonsiTHE 0 METOAX MO3HAHUS B
XUMUHU

[TpaxTrueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U IPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM

Yuctele BemecTsa U cMmecu. CriocoObl
pas3aeneHus cMecen

[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe
OUYMCTKH NTOBAPEHHOM COIN)»

6 ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB

8 [IpocThie U cnOXHBIE BEIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuuaeckas hopmyia. BaneHTHOCTh
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB

OtHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca

MaccoBas g0JIs1 XUMHYECKOI0
9JICMCHTA B COCJMHCHU U

KonnuectBo BemecTBa. MoOJIb.
Momnspaas macca

dusnueckue U XUMUYECKUE SIBJICHUS.
XuMuyeckas peakuus

[Ipu3Haku 1 ycnoBus MpOTEKaHUSA
XUMHYECKHUX PEaKIUi

3aKOH COXpaHEeHHsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHUS

Brruucnenus KoaudecTBa, MacChl
BEIL[ECTBA 10 YPABHEHUSAM
XUMUYECKUX PeaKInun

Knaccudukanus XuMruIecKux
peakiuii (coeIuHeHus1, Pa3I0KEeHUs,
3aMeIIeHHs], 0OMEHA)

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIONeAUCT. OO00IICHHE 1

CUCTeMaTHU3alus 3HaHUU

KontponbHas padora Nel no teme
«BemecTBa 1 XUMHUECKUE PEAKIIUI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMmech razos. Coctas
Bo3nyxa. Kucimopon — anemeHT u
npocrtoe BeectBo. O30H

Du3nYECKre U XMMUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [Tonstue 06 okcumax

CriocoOslI MOTy4eHUsT KHCIIOPO/1a B
1a00paTOPUU U IPOMBILIIICHHOCTH.
[Ipumenenue kuciopoaa

Tennosoii 3¢ ekt xumuueckoit
peakIuu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, SK30-
¥ SHIOTEPMHUYECKUX PEAKIIHAX
Tornugo (HedTh, yrojib U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €ro
PEIOTBPALLICHUS

[Tpaxtrueckas padota Ne 3 o Teme
«[Tomyuyenue u cobupanue
KHCJIOpPOJ1a, U3yUEHUE €TO CBOMCTBY
Bonopon — snemeHT u npocroe
BenlecTBo. Haxoxenue B mpupoje
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
Bojopoza. [Ipumenenue Bogopoaa

IloHaTHE O KUCIIOTAaX U COISIX

Crioco6bI oryueHust BOAOPOaa B
nabopaTopuu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[Ipaxtuueckas padota Ne 4 o Teme
«Ilonyuyenue u cobupanue BOAOPO/Ia,
W3YUYEHUE €r0 CBOMCTB»

MounsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

Brrurcnenus o0bEéMa, KOJIMUeCTBA
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEILLECTBA WU 00BEMY

Brruucnenus 00EMOB razos o
YPaBHEHUIO PEAKLIUY HA OCHOBE
3aKOHA 00BEMHBIX OTHOLIEHUI ra30B

dusnueckre U XUMHUUYECKHE CBOIICTBA
BOJBI

CocraB ocaoBauuii. [loasatue 00
WHAUKATOpax

Bona kak pactBoputens.
Hacwimmennslie 1 HeHaChIIIIEHHbBIE
pactBopsl. MaccoBast 10Jisl BEIIECTBA
B PacTBOpE

[TpaxTrueckas padota Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB ¢
onpeAcNIEHHON MacCOBOW J10IEN
pacTBOPEHHOTO BEIIECTBAY

KontponbHast padora Ne2 o reme
«Kucnopon. Bonopon. Bona»

OKcupl: cocTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[TonydyeHune u XuMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHusI: coCTaB, Ki1accudukars,
HOMEHKJIaTypa

[Tonmydyenue u XuMHUECKHUE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, kinaccugukanus,
HOMEHKJIaTypa

[Tomy4yeHnue 1 XuMHYECKHUE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI TIOJYyUYEHUS, XUMUYECKHE
CBOMCTBA

[TpaxTrueckas padota Ne 6. Pemenne
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
COEIMHECHU I

['eHeTHYECKas CBSI3b MEXKTY
KJIacCCaMH HEOPTraHUYECKHX
COCIMHEHUH

O000111eHNE U CUCTEMATU3ALMS
3HAHUHI

KonTtponsHast padora Ne3 o treme
"OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coequHeHun"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmmoreka [JOK
https://m.edso0.ru/00ad9474

bu6nmmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBble MOMBITKU KIacCUPUKAITIT
XUMHYECKHX 35ieMeHToB. [loHsTHE O
IPYIIaxX CXOJHBIX 3JIEMEHTOB

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHUYECKHX dj1eMeHToB []. 1.
Menpeneena

[Tepuoasl, rpyMIIbl, MOATPYIIIIBI

Crtpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTomsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl J1. 1. Menaeneera

XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. 1.
Menneneesa

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I.
N. MeHnneneeB — y4€HbIH, IIEAATOT U
IpaKIaHUH

PesepBHblit ypok. O0001IeHNE U
cHcTeMaTu3anus 3HaHui /
Bcepoccuiickas nmpoBepouHasi paboTa

Kontponbhas padota Ne4 o teme
«Crtpoenune aToma. XuUMHYECKast
cBs13b» / Beepoccutickas
poBepoyHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubnuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6nmmoreka [JOK
https://m.edso0.ru/00ada824

bu6nmmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmorexa [IOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
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DNEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHX 3JIEMEHTOB

HNonnas xuMuueckas CBI3b

KoBanenTHas MoJisipHasg XUMHUUICCKad
CBA3b

KoBasentHas nenosnsipHas
XUMHUYECKasl CBSI3b

CreneHb OKHCIECHUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE
peaxiuu

OKHCIUTEIN U BOCCTAaHOBUTEIIN

PesepBHbIii ypok. O6001IeHNE T
CUCTEMaTH3aIlHs 3HAHUH 110 TeMe
«Ctpoenne aroma. XuMHU4YeCcKas
CBSI3b»

PesepBHbIii ypok. O6001IeHNE T
cCUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bub6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6nuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6nmoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Ne
n/n

Tema ypoka

[Iepuonrueckuii 3aK0H.
IIepuonnueckas cucrema
XHUMHYECKHX d1eMeHToB /1. H.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX 3JIEMECHTOB
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIECTB

Buapl XUMHYECKO# CBSI3U M THIIBI

KpUCTATIINICCKUX peHIéTOK

KonrtpomnsHas padora Nel mo reme
«IIoBTOpEHuE u yriydnenue
3HAHU OCHOBHBIX Pa3/esioB Kypca
8 kimacca»

Krnaccudukanus XuMHIecKux

peaKLuil 110 pa3IuYHbIM IPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOI

peaKkniuu. ITonsiTHE O TOMOT€HHBIX U

TETCPOTCHHLIX PCAKIIUAX

TloHATHE O XUMHUYECKOM
paBHOBecuH. DakTOPBI, BIUSIONINE

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHBbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edso0.ru/00adb59e

bu6nmoreka [JOK
https://m.edso0.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edso0.ru/00adbcb0

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

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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12

13

14

15

16

17

Ha CKOPOCTb XUMUYECKOU PEeaKI1
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEIIHHBIC PEAKIIHH

Teopus dIEKTPOIUTUYECKON
nuccoranuy. CUiIbHBIE U cl1a0bIe
3JIEKTPOJIUTHI

HoHHbIe ypaBHEHMs peakuui

XHUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBAaHHUH B CBETE IIPEACTABICHUI
00 IIEKTPOIUTHIECKON
JIFICCOIHAITAN

XuMHYECKHE CBOMCTBA COJIiel B
CBETE MpeACTaBIeHU 00
3JIEKTPOJIUTAYECKON JUCCOUALINHI

[TonsTre o runponuse conen

O0001IeHNEe U cCUCTEMAaTU3 AN
3HAHUHU

[TpakTrueckas padota Ne 1.
«PemeHne 3KCTIepUMEHTATBHBIX
3aa9»

KonTponbhas padora Ne2 no teme
«DIEKTPOIUTHYECKAS
nuccouuanusi. XUMHYECKue
peakuuu B pacTBOPax»

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

bu6nuoreka [JOK
https://m.edso0.ru/00adcd68

bu6nuoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00add8b2

bu6nmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecQ



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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22

23

24

25

26

OO01as xapakTepuCcTUKa raJoreHoB.

XUMHUYECKUE CBOMCTBA HA PUMEPE
xJjopa

XnopoBogopoa. CoJisiHast KHCIIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHCHHE

[IpakTuyeckas padora Ne 2 o Teme
«ITomydenue COIAHON KUCIIOTHI,
H3y4YeHHE €€ CBOMCTB»
Boluncnenus no ypaBHEHUsIM
XMMHUUYECKHUX PEaKIMH, €CIIN OIUH
W3 peareHTOB JIaH B U30BITKE
OO1w1ast XapakTepUCTHKA 3JIEMEHTOB
VIA-rpymisl

AmoTponHble MOAU(UKALIUN CEPHI.

Haxoxnenue cepsl u e€
COCTMHCHUH B IPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPhI
CepoBo0po/1, CTpOCHUE,
(u3HYecKre U XUMUICCKUE
CBOMCTBA

Oxcuppl cepsl. CepHas KHCIIOTA,
¢bu3nvecKne 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHNE
XUMHUUECKUE PEAKIINH, JICKAILLNE B
OCHOBE ITPOMBIIIEHHOTO CII0co0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00adel104

bu6nuoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edso0.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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33

34

OKpYKaloIleil cpeabl
COCIMHEHUSIMH CEePBI

Brruucnenue maccoBoi 101
BBIXO/JIa TIPOYKTA PEaKIIUU

OO1w1ast XxapaKTepUCTHKA 3JI€MEHTOB
VA-rpynnsl. A30T,
pacnpocTpaHeHHe B IpUpoae,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA

AmMmuak, ero ¢pu3uveckue 1
XMMHUYECKHE CBOMCTBA, I10JIyYCHHE
U IpPUMEHEHUE

[IpakTrueckas padora Ne 3 o Teme
«ITomydyenne ammuaka, u3yueHue
€ro CBOMCTB)»

A30THas KucioTa, e€ pusnueckue u
XMMHUYECKHE CBOMCTBA

Hcnonp3oBaHue HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
yaoOpeHuit. Xumuueckoe
3arpsi3HEHUE OKPYXKAFOIIEH Cpeibl
COCJIMHEHUSIMH a30Ta. JKCKYPCHUs B
ITAO " KyiiOpimeB-A30T

®dochop. Okcun dpocdopa (V) u
dbocdhopnas kucnora, puznyeckue u
XHUMHAYECKHE CBOMCTBA, ITOJTyUYeHHE

Hcnons3oBanue gochaTo B
KayecTBe MUHEPAIbHBIX

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bub6mmorexa [IOK
https://m.edsoo.ru/00adf518

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

bubmmoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yaoOpeHuit. 3arpsi3HeHHe
MIPUPOHOM cpebl pochaTamu.

Yraepon, pacnpocTpaHeHUE B
PO, PACTIPOCTD bu6mmoreka [IOK

1
npupose, Gpu3nIecKue u https://m.edsoo.ru/00adfd9c

XMMHUYECKUE CBOUCTBA

Oxcunpl yriaepoa, ux pusnyeckue

M XUMHYECKIE CBOMCTBA.
bubmuoreka [JOK

1
IKONOrHYECKUE MPOONIEME, https://m.edsoo.ru/00adfebe

CBSI3aHHBIC C OKCHJIOM yTJIepo/ia
(V)
bu6nuoreka [JOK

v g 1
FONIbHAA KUCIIOTA M €€ COMH https://m.edsoo.ru/00ae006c¢c

[IpakTuyeckas padbora Ne 4 o Teme

"[TomydeHne yrieKucioro rasa. 1 1 bubnnorexa [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-MOH"
[TepBoHavanbHBIEC TOHATHUS 00
OpraHUYECKHX BEIIECTBAX KaK O 1 Bubmorexa ITOK

p B https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIIepoaa
Kpemunii 1 ero coeiuHEeHUS 1 Bubmorexa ITOK

p A https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5.
Pemenue skcriepuMeHTaTbHBIX 1 1 bubmmoreka [IOK
3a7a4 o TeMe «Baxueimnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COEINHEHUS)
KonTponbaas padota Ne3 mo Teme

. bubmuoreka [JOK

«BaxHen1me HeMeTauIbl U UX 1 1

https://m.edso0.ru/00ae0el8

COEIUHEHUS


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO6mras xapakTepucTruKa
XAMUYECKHX DJIEMEHTOB —
METajlI0B. MeTamnndeckas CBs3b U
METAJUTMYECKasl KpUCTaUIMuecKas
pemérka. Pu3n4ecKre CBOMCTBA
MCTAJIJIOB

XUMHU4YecKre CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUN P
HaIpsKEHUH METaJIJIOB

O61ue crnocoObl NOTyUYEHHS
meTtamioB. CraBel. Beraucnenms
110 YPaBHEHHSIM XUMHYECKUX
peakIuii, eciii OJIMH U3 PEareHTOB
COJIEPKUT PUMECH

Ilonstue o KOppO31UHn MCTAJJIOB

II{enoynbie METaIBI

OKCI/II[LI U TUAPOKCUBI HATPUA U
KaJlusa

Illenouno3eMeNbHBIC METAJIIBI —
KaJILIIMA ¥ MarHUui

Bakueinume coeTuHEHUA KBNS

O000I1IEHNE U CHCTEMATHU3 AL
3HaHUHU

JKEcTkoCTh BOABI U CIOCOOEI €8
yCTpaHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael278

bu6nmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6nmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[IpakTrueckas paborta Ne 6 o Teme
"YKEcTKOCTh BOJBI I METOBI €6
yCcTpaHeHHs"

AmoMuHuN

AMpoTepHble cBONCTBA OKCHIA U
THUIPOKCHUIA

Keieso

OKcupl, TUIPOKCUIBI U COJTH
xenesa (1) u xenesa (111)

O0001IeHNE U CUCTEMATU3 AU
3HAHUH

[TpakTrueckas padota Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aj1a4 1o TeMe «BakHelue
METaJIJIbl ¥ UX COCIUHCHUS

Brrurcnenus mo ypaBHEHUSIM
XUMHYECKHX PEaKIIMi, €CIIH OJIUH
W3 PEarcHTOB JIaH B U30BITKE MJIH
COJICPKUT IpUMecH. Beruucienus
MacCOBOM JIOJM BBIXOJa TIPOAYKTa
peakuuu

O000I1IIeHNE U CUCTEMATHU3ALUS

3HaHMU. DKkcKypeus B Camapckuil
METAIULypru4eCcKui 3aBOJ

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bub6mmoreka [IOK
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bu6mmoreka [IOK
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KontponbHas padota Ne4 o teme
«BakuenIme MeTauIbl U UX
COEIMHEHU

BemectBa u matepuainsl B
MOBCEAHEBHOM KM3HU YEJIOBEKA
XUMHUECKOE 3arpsi3HEHUE
OKpYKaIOILEH Cpeabl

Ponp xumuu B penieHnn
IKOJIOTHYECKUX MPOOIEM
Pesepubiil ypok. O6001eHIE 1
cucTemMaTu3alus 3HaHU
PesepBHelit ypok. O6001IeHHE U
cHUcTeMaTH3alrs 3HaHUI

PeseprubIil ypok. O6001eHNE 1
cUCTeMaTH3aIHs 3HAHUI

OBILEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

ITo Teme: «IlepBoHayanbHbIE XUMHUYECKHE TOHATUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSATHI: aToM,
MOJIEKYJIAa, XUMHUYECKUI 3JIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJIECHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJSIpHAs Macca, KOJUYECTBO
BELIECTBa, MOJIb, MOJSIpHas Macca, MaccoBasl J0Jii XUMHUYECKOTO
3JIEMEHTA B COCMHEHUU, MOJIIPHBII 00BEM, XUMHUYECKas peaKius,
KiaccupuKalys — peakUuid: peaklUud COCAMHEHHUS, peaklIuu
pa3JIOKEHUs, pEeaklUM 3aMELIeHMs, pPeakUuu OOMEHa, 3K30- U
SHIOTEPMUUYECKHUE PEAKIUH, TETUIOBOM 3((EKT peakiuu, pacTBop,
MaccoBas J10JIs BellecTBa (IIPOLEHTHAs! KOHLEHTPAIHsI) B pacTBOpE
WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH U
OPUMEHATD 3TH MOHATHUS PU ONIMCAHUM BELIECTB U UX MTPEBPALLIEHUI
UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIEHUS (popmys
BEIIECTB U yPaBHEHUN XUMUYECKUX peaKInui

pacKkpblBaTh CMBIC 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHMsI, 3aKOHa
ABorazipo

ONpeAeNsATh BaJEHTHOCTh AaTOMOB D3JEMEHTOB B OWHapHBIX
COEIMHEHUSX

KJaccu(UIUpPOBaTh XUMHUYECKHUE PEaKIHUU (IO YUCIYy U COCTaBY
y4acCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY (D (DEKTY)

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYK) MAaCChI

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa Mo Qopmyie

COCIUHECHMUS,
BBIYUCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOpE

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI T03HAHUS — HAOII0IeHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHBIi U

MBICIICHHBI )
ITo Teme: «BaxHeiiue npecTaBUTETN HEOPTAHUIECKUX BEILIECTBY

PACKpPbIBATb CMBICII OCHOBHBIX XHMHYCCKHX MOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAHUEC, COJIb

OIpEAEIIATh MPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY Kilaccy

coenuHeHui o popMyiiam
KJIACCH(PUITUPOBATh HEOPTAHNYECKUE BEIIECTBA

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMUYECKHUE CBOMCTBA
BELIECTB Pa3jIMYHbIX KJIACCOB, NOATBEPK/asl ONMCAHNUE IIPUMEpaMHU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XUMHYECKHX
peakuun

IIPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HX
KAaueCTBEHHOT'O0 COCTaBa, BO3MOXKHOCTHU MPOTEKAHUS XUMHYECKHX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

cleoBaTh IMpaBWJIaM IIOJIb30BaHUSA XHUMHUYECKOM TMOCyIoi U
1ab0paTOPHBIM O00OpPYAOBaHUEM, a TaKXKe MpaBWIIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSIMH IO BBITOJHEHHIO
Ha60paTOpHI>IX XUMHUYCCKUX ONBITOB IIO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIEeCTB (BOJAOPOJA M KUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, JIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PAaclO3HAaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIbIO

WHIUKATOPOB (J1akMyc, (heHoaPTaIeuH, METHIIOPAHX U JIPYTHE)
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOH PEaKIINU

ITo Teme: «Ilepmoanueckuii 3akoH u llepumoamyeckas cucrema
xumuyeckux sneMeHtoB J[. WM. MenneneeBa. CTtpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKITUN»

PaCKpbIBATh CMBICJT OCHOBHBIX XUMHWYCCKHUX TOHATHH: AApPO aToma,

BHCKTpOHHBIﬁ clioit aToMa, aTOMHas 0p6I/ITaJ'IB, paanuyc aroma,



3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBePsSIeMOro
pe3yJbTarTa

1

11

XAMUYECKAsT CBSI3b, MOJISIPHAS W HEMOJISIPHAs KOBAJIEHTHAsl CBSA3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHHWOH,

CTCIICHb OKHCJICHUA
KJ'IaCCI/I(bI/IHI/IPOBaTI) XHUMHUYCCKUC 3JICMCHTHI

OTHCHIBATh U XapaKTepU30BaTh Ta0IMuHyt0 hopmy [lepuognaeckoit
CUCTEMBl XMMMUYECKHUX JJIEMEHTOB: pa3jinyaTb IOHATHUS «IJIaBHAs
noarpynna (Arpynma)» u «moboyHas noarpymnmna (brpymma)y,

«MAaJbIe» U «OOJIBIINE) NepruoabI

packpeiBaTh cMbich Ilepuoamdeckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XHMHUYECKHUX DJIEMEHTOB OT UX IOJOXKEHHUS B

IIepnonnueckoii cucreme

COOTHOCHUTH O603Ha‘-IeHI/ISI, KOTOPBIC HNMCIOTCA B Ta6JII/IL[e
«HepI/IO,Z[I/I‘ICCKaH CHUCTCMa XUMHNYCCKHUX JJICMCHTOB I[I/I
MeHnaeneeBa» C YHUCIOBBIMU XapaKTCPUCTUKAMU CTPOCHHSA aTOMOB
XHUMHUYCCKHUX JJICMCHTOB (COCTaB u 3apiaa saapa, 0611_[66 quciio

3JIEKTPOHOB U PaCIpeAeIEHUE UX 10 AIEKTPOHHBIM CII0SIM)

OIIPCACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

ONpeAeNATh BHUJI XUMHUYECKOW CBSI3U (KOBAJIEHTHAsh U HOHHAas) B

HCOPraHN4YCCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbLHON MPOrPaMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus

ITo Teme: «BemiecTBO 1 XUMUYECKask pEAKIUD)

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX HOHSATHUH: pacTBOD,
JJEKTPOJIUTHI, HEIIEKTPOJIMTHI, dJIEKTPOIUTHUECKAsS ITUCCOLMALINS,
peakuuyu MOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
obOpaTumble " HeoOpaTuMble peaxkuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAaHOBJIEHHUE, AJUIOTPOINS,

aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, WOHHA,



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

3.1

MeTajyinyeckas), KpHUCTaUIMYecKash peni€rka, CIUIaBbl, CKOPOCTh

XUMHYECKON PEaKun

WITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHITHH U

MNPHUMCHATH 3TU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

COCTABJISITh YPAaBHEHHUsI IEKTPOJUTUYECKON JTHCCOLMALUNA KHUCIIOT,
LIEJI0YEHd U COJIEH, IOJIHBIE U COKPALIEHHBIE YPABHEHUS PEaKIUil

HOHHOTO OOMEHa

PACKpPBIBATH CYITHOCTH OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakiuil
HIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

Ilo Temam: «HemeTamnmbl B UX COCIUHCHUA» H «MeTaiiel 1 HX

COCOAUHCHU A

XapakTepu3oBaTh  (omMcChIBaTH) oOmMEe W crneuuduyecKkue
XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIast
OMMCAaHWE TPUMEPAMH MOJEKYJISIPHBIX M HWOHHBIX YpaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKHI/II\/’I

COCTaBJIATH YPABHCHU A peaKuHﬁ, IMOATBCPKAAIOIIUX CYIIECTBOBAHUEC

TeHEeTHYSCKOM CBA3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

IPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTHU INPOTCKAHUA XUMHUYCCKUX HpeBpaIIICHI/IfI B pas3JIMYHbIX

YCIOBHUAX

CJIeZIOBaTh TMpPaBHJaM TIOJb30BAHUS XUMHUYECKOW TOCYIOH H
1ab0paTOPHBIM O00OpPYAOBaHUEM, a TaKXKe MpaBWIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIIUSMH IO BBITIOJHEHUIO
ﬂa6opaToprlx XUMHUYCCKUX ONBITOB IIO IMOJTYYCHHIO U CO6I/IpaHI/IIO

ra3o000pa3HbIX BEIIECTB (aMMHaKa M YTIEKHUCIIOTO ra3a)

NPOBOJUTh PEaKIIMH, MOJTBEPKAAIONINEe Ka4eCTBEHHBIH COCTaB
pPa3IUYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womupa, kapOonat, Qocdar, cuaukar, cynabdar,
TUIPOKCUIMOHBI, KATHOHBI aMMOHHSI, HIOHBI U3YYCHHBIX METAJUIOB,

INPUCYTCTBYIOIIME B BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIIECTB
ITo Teme: «XuMHus U OKpy>Karolas cpeaay

pacKphIBaTh CMBICH OCHOBHBIX XuMmMuueckux monsatuil: [1JIK

BCIICCTBA; KOPPO3UA MCTAJIJIOB



3.2

MIPUMEHSITh OCHOBHBIC OTECPAIlMU MBICIIUTEIBHONW JESITeIbHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHWE, 0000IIeHHe, CHUCTEMaTH3AIHIO,
BBISIBJICHHE TPHYMHHO-CJICACTBEHHBIX CBSA3CH — JUISI HM3YUYCHHS
CBOMCTB BEIIECTB M XUMHUYECKUX PEAKINI; €CTeCTBEHHOHAYYHBIE
METOJIbI TO3HAHUS — HAOJIIOJACHHWE, W3MEPEHHE, MOJICIIMPOBAHHE,

9KCIIEPUMEHT (PEAJIbHBINA U MBICICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon
1

11

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

[Ipeamer xumuun. Ponap XuMuu B KU3HU 4YellOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. @U3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE

BCIICCTB

IlonsaTue o MeTOaX MO3HAHMS B XUMUM. UHCTHIE BEILIECTBA U CMECH. CnocoObl

pasaeneHus cMecen

ATOMBI H MOJICKYIJIBI. Xumuueckue djeMeHTBl. CHMBOIBI XHUMHYECKHX

9JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJ'ISIpHOC YUCHUC

Xumudaeckast CpopMyna. BaneHnTHOCTE aTOMOB XMMHUUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHAS MOJICKYJsIpHas Macca. MaccoBas J0JI1  XHMHYCCKOI'O

9JICMCHTA B COCIMHCHNHN

KomnuectBo BemectBa. Moisib. MossipHass macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl UM YHUCIIAa CTPYKTYpHBIX €IMHHUIl BemiecTBa. Pacué€rel mo ¢opmynam

XUMHYECKUX COEIUHEHUN

®U3NYEeCKUE U XMMHUUYECKHE SBJICHUS. XUMHUUECKas peakus U €€ MpU3HaKU.
3aKOH  CcOXpaHEHHMs  Macchl  BellecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccudukanuss  XMMHYECKMX  peakiuil  (CoelMHEeHMs,  pa3joXKeHus,

3aMeleHus, ooMeHa)

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYI0H, C
MpaBWJIaMU pabOTHI B Ta0OpaTOPUH U IpUEMaMK 0OpaleHus ¢ J1abopaTOPHBIM
obopyoBaHWeM, HM3y4YeHHE W OINUCaHue (U3UYECKUX CBOWCTB 0Opa3IloB
HEOpPraHMYECKUX BeUIeCTB, HaOMIOAeHHE (QU3NYecKuX (IIIaBJICHHE BOCKA,
TasiHHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE MEIHOM MPOBOJOKH,
B3aMMOJICHICTBME MeJla C KHUCJIOTOM) SIBJICHUM, HAONIOJACHUE W OMHMCAaHUE
MPU3HAKOB TMPOTEKAHMS] XUMUYECKMX peakuui (pasjioKeHue caxapa,
B3aUMOJICHICTBHME CEPHOM KHCJIOTHI C XJOPUAOM Oapusi, paslioKeHUE

ruapokcuaa meau(ll) mpu HarpeBannu, B3aNMOICHCTBHE Kele3a ¢ pacCTBOPOM



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

comm meau(ll), u3ydenne cnoco0oB pazereHust cMecei (C TOMOIBI0 MarHHUTa,
¢ubTpOBaHMe, BHIMAPUBAHKE, AUCTWIUIAIMS, XpoMarorpadus), npoBeieHue
OYNCTKH TIOBAPEHHON CONM, HAONIOJACHWE W OIHCaHHE pPEe3yJIbTaToB
MIPOBEICHUS OIBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPaHEHHUSI MACChI, CO3/IaHUe

MOJIEJIeH MOJIEKYI (IIapOCTEPKHEBBIX )
Baxwueiinme npeactaBuTesd HEOPraHUYECKUX BEIIECTB

Bo3myx — cmech raso. CoctaB Bo3myxa. Kucnmopox — anmemeHT m mpocrtoe
BemlecTBo. Haxoxxnenue kuciopoaa B mpupojae, Gpusnueckue U XMMHYECKUE
cBoiictBa (peakuuu ropenus). Oxkcunpl. [lpumenenue kucinopoaa. Crnocoob
MOJyYeHHUs KHUCIOpoAa B jabopaTopuu M NpOMbINUIeHHOCTH. Kpyrosopor

KHciopoa B mpupojie. O30H — aJIoTpoIiHas MoAu(UKaIMsL KUCIOpoaa

TernnoBoil 3¢ ¢dekT XUMHUUECKOW peakuuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHIOTEPMHUYECKHE peakuuu. TOIMBO: yroyib U MeTaH. 3arpsA3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3P PeKTa, pa3pylIeHHE 030HOBOTO CIIOs

Bognopos — anemeHT U npoctoe BeriectBo. HaxokieHnne Bogoposa B IPHPOJIE,
(du3nyYecKue W XHMUYECKHE CBOMCTBA, MPUMEHEHHE, CHOCOOBI ITONYYCHHS.

Kucnors! u conu
ModnsipHblii 006EM Ta30B. Pacu€Tsl M0 XUMHUUECKUM YPaBHEHUSIM

dusnyeckue cBolicTBa BoAbl.. Boxa kak pactBoputens. PacTBOpBI
HacpliiienHpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 101 BellecTBa B pAacTBOpE. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Posib pacTBOpOB B MPUPOJE U B KU3HM YesloBeka. Kpyrosopor
BOAbl B TMpUPOJE. 3arpsi3HEHHE MPUPOJIHBIX BOoJA. OXxpaHa U OYUCTKA
MPUPOIHBIX BOJI

Knaccudukamms Heopranmueckux coenuHennit. Oxcunabl. Kiaccudukamms
OKCHJIOB: coJieoOpa3ymoolue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HeconeoOpasyromue. HoMenkmarypa oxkcumoB. OU3NYECKHEe U XUMHYECKUE
cBolicTBa OKCUAOB. [loryuenne okcuaoB

OcHoBanus. Knaccudukamnuss ocHOBaHWM: MIENOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMil. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [TonyueHne ocHOBaHUI

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusndeckue u
XMMHYECKHE CBOMCTBa KMCHOT. Psan aktuBHOocTM MetaiuioB H.H. bekerosa.

HonyquI/Ie KHCJIOT



2.9

2.10

2.11

3.1

3.2

Comu. Homenkmnartypa coseil. ®uznueckue U XMMHYECKHE CBOMCTBA COJICH.

[Tonyuenue cosent
I'eneTnueckas CBsI3b MEXAY KJIacCaMH HEOPTaHUYECKUX COCTUHEHUIN

XUMUYECKUH OSKCIIEPUMEHT: KauyeCTBEHHOE OIpe/leNiCHHe COJepiKaHus
KHCIIOpO/ia B BO3JyXe, MOJIy4eHHE, COOMpaHue, PAcllO3HaBaHUE U U3YyYEHHE
CBOWCTB KHCIIOPOJIa, HAOJIOJICHUE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIJIOBUSI BOSHUKHOBEHHMSI U IIPEKpAILlEHUsl TOpeHus (110xKapa), O3HAaKOMJIEHHUE C
o0Opa3llaMud OKCHUIOB M ONHCAaHHE HUX CBOWCTB, MOJYy4YeHHE, COOMpaHUE,
pacro3HaBaHHe U HU3Y4YEHHE CBOMCTB Bojaopoja (TOpeHue), B3auMOoJeicTBHe
BOJOpOJA c OKCUJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOIEHHE OOpPA3IOB BEHIECTB KOJIUYECTBOM | MOJIb,
UCCIIeZIOBaHNE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOM
J0Je pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOABI C METAJUIaMU
(HatpueM W KanpleM) (BO3MOXKHO MCIOJBb30BaHUE BHUICOMATEPUATIOB),
OIPEZCIICHUE PACTBOPOB KHUCJIOT M IIENOYEH € IOMOIIbK HMHIUKATOPOB,
uccienoBaHiue oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOJIOZCHNe W3MEHEHMsS OKpacKH HMHIUKATOPOB B PpacTBOpax KHUCIOT U
uiesiouei, n3ydyeHue B3aumojeiictsus okcuna meau(ll) ¢ pactsopom cepHoii
KHUCJIOTBI, KHCIOT C MeTaUylaMH, peakUuil HeWTpalu3aluu, MOJyuyeHUe
HEpPAcCTBOPUMBIX OCHOBAHMMH, BBITECHEHHE OJHOIO MeETaula APYTUM U3
pacTBoOpa COJIH, pPelleHUe SKCIePUMEHTANIBHBIX 3a7a4 Mo TeMe «Bakueiinme

KJIaCChl HCOPTaHNYCCKUX COGHHHGHHﬁ))

[Tepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aTOMOB. XUMHYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

[lepBple MONBITKM KJIacCU(PHUKAUU XMUMHUYECKHUX 3yieMeHTOB. llonatne o
IpyMNIax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIET0YHO3EMENIbHbIE METaJlbl,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3zyloT aMdoTepHbIe

OKCHUAbI U TUAPOKCHUBI

[Iepnonnueckuit 3akoH. [lepmoanueckass cucreMa XUMHUYECKHX AJIEMEHTOB
.. MengeneeBa. KopoTkonepuonnas # UIMHHONEPUOAHAS (OPMBI
ITepronuueckoit cucrembl xumudeckux snaeMeHToB J[.M. Menneneena.
Ilepronel u rpynmnbl. @U3NYECKUII CMBICT MOPAJKOBOIO HOMEpPA, HOMEPOB

[IEpUO/JIA U TPYIIIBI JIEMEHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. DnekTponsl. CTpoeHue
NIEKTPOHHBIX 000JI0OYEK aTOMOB TMepBBIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonuueckoit cuctemol [I.1. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTA 10 €ro nmonoxeHuro B [lepuoanueckoii cucreme [[.M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUs paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUNIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TIpynnaM M MEPHOIAM.
3nauenue lleproanueckoro 3akoHa u [lepruoanueckoil CUCTEMbI XUMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAaykKu W npakTuku. .M. MenaeneeB — yuy€Hbld U

TpaxJlaHUH

Xumudeckas CBiI3b. KoBaleHTHas (HOJ'ISIpHaSI u HCHOJ'ISIpHaSI) CBA3b.

DIEeKTPOOTPULIATETILHOCTh XUMHUYECKUX 3JIEMEHTOB. FloHHAas CBSI3b

Crenenb okucieHus. OKHCIUTESIFHOBOCCTAHOBUTEIIHLHEIC pcaKknuu. HpOHCCCBI

OKHCJICHHS B BOCCTaHOBJIECHHA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

XUMUYeCKUM SKCIICPUMCHT. H3YUYCHUC 06pa3u03 BC€IICCTB MCTAJJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBIE THAPOKCHUAAa ITMHKAa C pacTBOpaMH KHUCJIOT U
menoqeﬁ, IMPOBEACHUEC OIBITOB, HIIJIFOCTPUPYIOIHUX IIPUMEPLI OKHCIUTCIBHO-

BOCCTAHOBUTEJIBHBIX peakluil (rOpeHue, peakiiuu pa3aoKeHUsl, COCIUHEHUS )

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuil 3akoH. lleprognyeckas cucTeMa XUMHUYECKHUX JJIEMEHTOB
.M. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX NEPHOJOB, Kalus, KaJbIUS U HUX
COCMHEHHUI B COOTBETCTBUHU C IMOJOKEHUEM 3JIEeMEHTOB B llepmomgmyeckoit

CUCTCMC U CTPOCHUCM UX AaTOMOB

CtpoeHue BelIECTBA: BHUJBl XUMHUYECKON CBs3U. THUIMBI KPUCTATUTMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUMA KPUCTAUIMYECKOU
pemIéTKH W BHUJA XUMHUYECKOW cBs3u. Kiaccudukanus W HOMEHKIATypa
HEOpPraHMYECKUX BEUIECTB (MEXIyHAapoJHas W TpUBHUaJbHas). XUMHUECKHE
CBOWCTBA BEILECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX

COG,Z[I/IHGHI/II‘/'I, TCHCTUYCCKAs CBA3b HCOPIraHNYCCKUX BCIICCTB
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2.1

Knaccudukanus XuMu4ecKuX peakluid 1Mo pa3inyHbIM IpHU3HaKaM (10 YUCITY
U COCTaBy yYacTBYIOLIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(h(deKTy, 1Mo
M3MEHEHHUIO CTETIeHEeW OKHCIIEHUSI XUMUYECKUX AJIEMEHTOB, IO OOPaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). OK30- M DJHJIOTEPMUYECKHE PEAKLMH,

TepMOXUMHUYECKHE ypaBHEeHUA. [IoHSITHE O CKOPOCTH XMMHUYECKOHN peakiuu

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusax. [lonstue o
TOMOTE€HHBIX W T€TEPOreHHbIX peakuusax. lloHdarne o Xumu4eckoM
paBHOBecuH. (DaKTOpPbI, BIMSIONIME HA CKOPOCTb XHMHUYECKOM peakuuu H

MMOJIOKCHHUEC XUMHUYCCKOI'O PABHOBCCHUA

OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUHU,  JIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuud. (CocTaBiieHHE ypaBHEHMI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN € HCIOJIb30BAHUEM METOMA

AJIEKTPOHHOTO OajaHca

Teopust HNMEKTPOTUTUUECKON TUCCOIUALIUU. DICKTPOJIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XUMHUECKOH cBs3u. CreneHs quccoruanui. CUiabHbIC U CTIa0bIe AIEKTPOIIUTHI.
Peakiiun monHoro oomMeHa. Y clioBUs MPOTEKaHUS PEAKIIMd MOHHOTO OOMeHa,
IIOJIHBIE M COKpalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBOHCTBa KHUCIIOT,
OCHOBaHUH M COJIEl B CBETE MPEACTABICHUH 00 DIICKTPOIUTHYCCKOM

Jucconuralu. KauecTtBeHHBIE pCaKuu Ha NOHBIL. ITousTue o TUAPOJIN3C coJjieit

XVWMHUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMU KPHUCTAJUIMYECKUX
PEMIETOK HEOPTaHWYECKUX BELIECTB — METAIJIOB U HeMeTalioB (rpaduta u
ayiMasa), CIOXHBIX BEIIECTB (XJIOpHUJA HATpUsl); UCCIIEJOBAHUE 3aBUCUMOCTHU
CKOPOCTH XMMHMYECKON pEakiuu OT BO3JACHCTBUS pa3INYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPOIPOBOAHOCTH  pPacTBOPOB  BELIECTB, Ipoliecca
JUCCOLIMAIMU  KHUCJIOT, MIeJo4Ye U cojiedl (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); IPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHUs peaknii HOHHOTo 0OMeHa (00pa3oBaHUE OcajKa, BhIIETICHHUE Ta3a,
0o0pa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOMIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaklnii (rOpeHHe, peakluu pa3iokKeHHs, COSIMHEHHUS);
pacro3HaBaHHE HEOPraHMYECKHX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX

pCaKHI/Iﬁ Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4
Hemeramns! 1 ux COCAUHCHUA

OO6mrast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUS. CTpOCHI/Ie n (I)I/IBI/I‘-ICCKI/IC CBOMCTBaA



2.2

2.3

2.4

2.5

IIPOCTBIX BEILECTB — TaJIOTEHOB. XMMHYECKHAE CBOMCTBA Ha MPUMEPE XJIOpA
(B3auMoJIeHiCTBHE C METaJUIaMH, HEMETaUIaMH, Ieso4aMu). XIJI0pOBOIOPOI.
Condnasg kucnora, XMMHYECKHE CBOWCTBA, IIOJy4YCHHE, IPUMCHEHHE.
JelictBue xJjiopa M XJIOPOBOAOPOJA Ha OPraHM3M 4elloBeKa. Bakueimne

XJOpUAbI U UX HAXOXKIACHUC B IIPUPOAC

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTeNeHH OKUciIeHus. CTpoeHue U pu3nuecKue CBOMCTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHbIE MOIUPUKALNU
KHCIIOpOJia M cepbl. XMMHUECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHHE,
¢uznyeckue W XuMHueckue cBomcTBa. OKCUABI cepbl KaK MpPeICTaBUTENN
KHUCJIOTHBIX OKCUOB. CepHasi KUCI0Ta, PU3NUECKHUEe U XUMHUECKUE CBOMCTBA
(obmmuMe Kak mpeacTaBUTeNs Kiacca KUCIOT U cneruduueckue). XUMHUECKUe
peakiyy, Jexaliue B OCHOBE IMPOMBIIIJIEHHOTO CIoco0a MOIY4YeHUsl CepPHOM
kucnothl. [Ipumenenue. Coiau cepHOW KHMCIOTHI, KQU€CTBEHHAsl PEaKIus Ha
cynbdar-uoH. HaxoxaeHue cepsl 1 €€ COeqUHEHUI B mpupoze. XUMUYECKOe
3arpsi3HCHUE OKPYXKAIOMIEH Cpeibl COSAMHEHUSIMU CEePhl (KUCIOTHBIE JTOXKIH,

3arpsA3HEHUC BO3AyXa U BOJIOéMOB), CIIOCOOBI €ro NpeaOTBPAILLICHUA

OOmiast xapakrepuctuka 31eMeHToB VA-rpymmnbl. OCcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paclHpoCTpaHEHHE B
npupoze, pusnueckue u XuMuieckue ceoiictsa. Kpyropopot azora B mpupoze.
AMMHaK, ero (Qu3MYECKMe U XHUMHUYECKHE CBOMCTBA, TOJy4YECHUE U
npuMeHeHne. Coiau aMMOHUS, UX (U3MYECKHME U XHUMHUYECKUE CBOICTBA,
npuMeHeHnre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
NOoJy4YeHue, pU3nuecKkue U XMMHU4ecKrue CBOMCTBaA (00IIHe KaK IpeacTaBUTeNs
Kjacca KUCIOT M crnenuduueckue). lMcmonb3oBaHWE HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MUHEpAIbHBbIX yJ0O0peHuil. XuMHuecKoe 3arps3HeHue
OKpYXarolle cpesibl COEIMHEHUSAMU a30Ta (KUCIOTHBIE J0XK/HU, 3arpsi3HEHNE

BO3J1yXa, IIOYBBI ¥ BOJIOEMOB)

docdop, amnorponHsie Moaudukanuu Gochopa, GU3NIECKUEe U XUMUUECKHE
croiictBa. Oxcun docdhopa(V) u dochoprHas kucimora, QuU3NIECKUE U
XMMUYECKHE CBOKMCTBA, moyryueHue. Mcmonmp3oBanue ¢ochaToB B KavyecTBe

MUHEPAIbHBIX YI00peHHA
OOmiast xapaktepuctuka 37eMeHTOB |IVA-rpynmnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTENEHH OKHUCIEHHS. YTIEepoJ, aJUIOTPOITHBIE

MOI[I/I(I)I/IKaI_II/II/I, pacnupoCTpaHCHUC B IIPUPOJIC, (I)I/I3I/I‘-ICCKI/IC N XHUMHYCCKUC



2.6

2.7

2.8

cBoiicTBa. Ancopoums. KpyroBopor yriepoaa B mpuponae. OKCHIbI yriepoa,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBL,
MOJTy4YeHHE U IPUMEHEHHE. DKOJIOTHYECKUe MPOOIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(lV); runoreza rno0anbHOrO MOTEIJICHUS KIUMAaTa; MapHUKOBBIN
a¢dexr. YrompHas KucioTa W €€ CoMu, UX (PU3NUYECKHE M XUMHYECKHE
CBOWCTBa, MOJIydeHUE U MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
nonbl. Mcnonb3oBanue kKapOOHATOB B OBITY, MEAUIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO35HCTBE

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COCTUHEHHSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJICH, 3TAHOJ, TJIULEPUH, YKCyCHas
kucnora). Ux coctaB um xumuueckoe crpoenue. [lonstue o Ouomorumuecku
BKHBIX BEIECTBAaX: XHUpaX, OelKax, YriIeBOJaxX — W MX POJU B KU3HU
yesnoBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHWYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOMCTBA, IMOJIyYEHHE U
npumeHenue. CoenuHeHust KpeMHuUsl B npupozae. O0mue mnpeacTaBieHust 0o
okcuze kpemHus(1V) u kpemuueBoit kuciote. CUIMKAThI, UX UCIIOJIb30BAHUE
B ObITy, MEIUIMHE, IMPOMBIIUICHHOCTH. BakHeilmme cTpouTenbHble
MaTepuaibl: KepamMuKa, CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [IpoGiiembl
0€30I1aCHOT0 MCIIOJIb30BaHMs CTPOMTEIbHBIX MaTEpHallOB B IOBCEIHEBHOM

KU3HHU

XUMHUYECKUH SKCIIEPUMEHT: M3yueHHe 00pa3loB HEOPraHWYECKHX BEILIECTB,
CBOWCTB COJITHOM KHMCIIOTBI; IIPOBE/IEHNE KaUeCTBEHHBIX peakuil Ha XJIOpHI-
WMOHBI W HAONIO/IEHHE MPU3HAKOB HMX MPOTEKAHHUS; OIBITHL, OTPaXKAroIlue
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA rallor€HOB U UX COEMHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE BHUIEOMATEPUAIIOB); O3HAKOMIIEHHE C 00pa3liaMu XJIOPHIOB
(raJloreHN1I0B); O3HAKOMJIEHHWE € oOpa3uamMu cepbl M €€ COEJUHEHUSIMHU
(BO3MOHO HCTOJB30BaHUE BUJEOMATEPHANIOB); HAOIIOJEHUE IMpollecca
oOyriMBaHus caxapa MoJ JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4YEHHE XMMHUUYECKHUX CBOICTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHOW peakIuM Ha Ccyib(paT-uoH M HaOJIoJeHHe INpU3HaKa eé
MPOTEKAHUS; 03HAKOMJICHHE ¢ (PU3HMUECKUMH CBOHCTBaMH a30Ta, pocdopa 1 ux
COeMHEHUI (BO3MOXXHO HCIOJb30BAHUE BMJEOMATEpUANIOB), 0OOpazLaMu
a30THBIX U (GOCPOPHBIX YAOOPEHUH; TIOTydeHue, cCoOUpaHue, paclo3HaBaHUe
U U3y4YeHHE CBOICTB aMMHaKa; IPOBEIEHHE KaueCTBEHHBIX PEaKlIMil Ha MOH

aMMOHUS ¥ ¢ochaT-uOH ¥ H3yYCHHE MPHU3HAKOB WX TNPOTEKAHUS,
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3.2

3.3

3.4

3.5

3.6

B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJENEH KpUCTANIMYECKUX
pewéTok anMasa, rpadura, QyIepeHa; O3HAaKOMIIEHHE C IPOLIECCOM
azicopOIMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
IPOTUBOIa3a; MOJy4YeHHe, COOMpaHHUe, paclO3HABAaHUE U M3YyUCHHE CBOWCTB
YIJIEKUCIOTO Ta3a; MpPOBEJCHUE KAYECTBEHHBIX pEakIuii Ha KapOoHAT- |
CWIMKAT-UOHBl M W3yYECHHE INPU3HAKOB HUX IPOTEKAHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CUIIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIIEPUMEHTAIbHbIX

3a4a4 I10 TEMC «Baxneinie HeMeTauIbl 1 HX COCIUHCHU S
Mertannsl 1 uxX COCAUMHECHUA

OO0mrast XxapaKTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH
ux nonoxenus B llepuonnueckor cucrteMe XUMHUYECKUX 3yemeHToB J[.H.
MenneneeBa u ctpoenus aromoB. CTpoeHne MeTauioB. MeTayuindeckas CBA3b
U METAJUIMYECKash KPUCTAJUIMYECKash peleTKa. DJIEKTPOXUMUYECKUNA Pl

HaIIpsSHKEHUN METaJUIOB

dusnueckue 1 XMMUYECKHe CBOMCTBAa MeTaJuIoB. O0IIMe criocoOb! MOTydeHus
MeTauioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CLIOCOOBI 3alIUThI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMHUHAN, OpOH32a) U UX IPUMEHEHUE

B 6I>ITy " IIPOMBIINIJICHHOCTH

[lenounsle MeTamsl: nonoxenue B [lepuoguueckoil cucteMe XUMHUYECKUX
anemeHnToB .M. MenaeneeBa; CTpOCHUE UX aTOMOB; HAXO0XKIAEHUE B IIPUPOJE.
duznueckre U XMMHUUECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCHUIBI HATpUAd WU KaJus. HpI/IMeHeHI/Ie IICJIOYHbIX MCETAJIOB U HX

COETUHEHUN

[[lemoyHo3eMeNnbHBIE METAIBI MarHud W KaJlbIIUM: TIOJIOKEHUE B
Ilepuoanueckoit cucreme xumuueckux dnemeHtoB .M. Menzaeneesa;
CTPOCHUE UX ATOMOB; HaXOXKJICHHE B Mpupoje. PU3NUYECKHE U XUMHUYECKUE
CBOMCTBA MarHvsl M Kajbliusd. BakHeWIne COeIWHECHHS Kalblus (OKCHUI,

TUAPOKCH]T, coln). JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUS

AmoMHUHMI: ToN0)KeHue B lleproauyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMa; HAaXOXKIAEHUE B mpupone. Ousznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHMA. AMQOTEpHBIE CBOWCTBA OKCHAA W

TUAPOKCHUA aJTIOMUHUA

Kenezo: nonoxenue B [lepuoandeckoi cucteMe xumuueckux snementon J1.1.

MeHeneeBa; CTpPOGHUE aToOMa; HaxoxJeHHe B mpupone. dusnmdeckue u



3.7

4.1

4.2

4.3

XUMHUYECKHE CBOWCTBA skene3a. OKCuipl, THAPOKCcHIbl U coiu xene3a(ll) u

skenesa(lll), ux cocras, cBolcTBA U MOTyUYeHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3liaMH METAJIJIOB U CILJIaBOB,
X (QU3NYECKUMH CBOWCTBAMHU; W3YUEHHE PE3yJIbTaTOB KOPPO3UH METAIIIOB
(BO3MOXHO UCIIOJIb30BaHHE BUJIEOMATEPHAJIOB), ocoOeHHoCTeH
B3aUMOJCHCTBUSL OKCHMJA KaJbliUd U HaTpus C BOAOHM (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPUATIOB); UCCIIEIOBAaHUE CBOUCTB KECTKOM BOBI;
mporecca TOpPEeHus JKejle3a B KHUCIOPOoAE (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIUN HA HOHbI
(MarHusi, Kanublms, amoMuHus, uHKa, kene3a(ll) u xemesa(lll), memu(ll);
HaOJII0IeHNE U ONIMCaHKUE MPOIIECCOB OKPALIMBAHUA IUIAMEHN HOHAMU HATPHS,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BAaHUE  BUAEOMATEPUAJIOB);
uccieioBaHle aM(OTepHBIX CBOMCTB I'MIPOKCUAA ATIOMUHMS M THAPOKCHIA
LMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeline MeTaisl

U UX COCIUHEHUS
XUMHS U OKpyKarolas cpena

Hosrie MaTr€purajibl U TEXHOJIOIUH. BemectBa u MaT€purabl B HOBCCI[HCBHOﬁ
JKU3HU YeJIOBEeKa. XUMHUSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHUE BEIIECTB U
XHUMHUYCCKUX peaKuHﬁ B 6BITy. HepBaﬂ nmoMomp Mmpu XUMHYCCKHX OXKOTaX U

OTPABJIEHUSX

OCHOBBI  JKOJIOTUYECKOW  TPAMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxarorieit cpeanl [TJIK. Posb XuMuu B pelieHuH 3KOJIOTHUYESCKUX MTPOOIeM.
[TpupoaHbIE UCTOYHUKH YTIEBOIOPOAOB (yroyib, MPUPOAHBIA Ta3, HE(TH),
MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHYECKUH SKCTIEPUMEHT: U3yueHre 00pa3ioB MaTEPHAIIOB (CTEKIIO, CTIABHI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaHBI)



IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

1

11

1.2

1.3

2.1

IIpoBepsiembie TPeOOBAHUS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

[IpencraBnenue:

0 TII03HABAEMOCTH SIBJICHUM MPUPOJbI, MOHMMaHHE OOBEKTUBHOI
3HaYMMOCTH OCHOB XUMHUYECKOW HayKH KaKk 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIled KyJbTypbl U MPAKTUYECKOU
NeSITeIbHOCTH YEeJOBEKa B YCIOBHUAX COBPEMEHHOI'O OOIIECTBA;

IMOHMMAaHHUE MECTAa XUMHU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX 1
TCOPCTHUECCKHUX METOJAaX HMCCICAOBAHUA BCIICCTB H H3YUYCHHA
XUMHUYCCKHUX peaKLII/If/’I; YMCHUC HCIOJB30BATH MOIACIU  IJiA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

o0 cepax mpodecCHOHATBHOMN AEATSILHOCTH, CBI3aHHBIX C XUMHUECH
U COBPCMCHHBIMU TCXHOJIOI'MAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XMMHYECKOW HAyKH, YTO MO3BOJHUT OOYYarOIUMCS paccMaTpHBATh
XUMHUIO Kak cdepy cBoed Oymymed mpodeccrnoHaIbHOM
JeITEIbHOCTH W CHeJlaTh OCO3HAHHBIA BBIOOP XHMHH  Kak
npopUILHOTO MpeaMeTa NpU Tepexojae Ha YPOBEHb CPEIHETro

obmero oopa3oBaHus

Branenne crucreMOl XUMWYECKMX 3HAHMM UM yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHIIINE XWMUYECKHE TOHATHA: XHUMWYECKHH D3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHASI CMECh, OTHOCUTENIbHBIE ATOMHAasi M MOJIEKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAsS Macca, MOJIIPHBINA
00BEM, OKCHI, KUCJIOTAa, OCHOBAaHHWE, CONb (CpeHHss), XUMHUYECKas
peaKiusi, peakiuu COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKIIH
3aMeIIeHUs, peakiuu OOMeHa, TeruioBol 3(deKT peakunu, IK30- U
SHAOTEPMHUECKHE PEAKITH, PACTBOP, MAcCOBAs JOJSI XUMHUYECKOTO

9JICMCHTAa B  COCAUWHCHUH, MACCOBasA HOOJd U  MPOUHCHTHAA



2.2

2.3

3.1

3.2

3.3

3.4

KOHIICHTpalKs BELIECTBA B PACTBOPE, PO ATOMA, JIEKTPOHHBIH CII0M
aToma, aToMHas opOuTa b, PaJHyC aTroMa, BaJCHTHOCTb, CTEIECHb
OKHCJICHHS, XUMUYECKas CBSI3b, AMEKTPOOTPULATENIBHOCTb, MOJISPHAs
U HEIOJISIpHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBSI3b, METAJUIMUECKAst
CBSI3b, KPUCTAJUINYECKAs pelI€TKa (ATOMHAs!, HOHHAsI, METaJJTNYecKasi,
MOJIEKYJISIPHAs1), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTAYECKAsT JUCCOLMALUS, PEAaKIMU HOHHOrO OOMEeHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCJIEHWE U BOCCTAaHOBJIEHHE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLuH,
CKOPOCTb XMUMHWYECKOW peakuuu, kataimsarop, IIJIK, kopposus

MCTaJIJIIOB, CIIJIaBbl

OCHOBOIIOJIATalOIME 3aKOHbl XMMMM: 3aKOH COXpPaHEHMsI MaccChl,
nepuonnyeckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cocCTaBa, 3aKOH ABOFa,leO

TCOpHUU XUMUU! ATOMHO-MOJICKYJISIpHAA TCOpH, TCOpHUA

ANEKTPOIUTUYECKON AUCCOIUALINHI
Bnaagenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAOILICH:

YMEHHE TMPAaBWIBHO HWCIIONB30BaTh HW3YYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIE MUHEpalbHbIC YIOOPEHUS, METAJUIbl U
CIUIaBbl, TPOAYKTHI TMEPEpPabOTKH TMPUPOTHBIX  HCTOYHHKOB
YTJIeBOJOPOOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETbCKOM
XO3SICTBE, HA TMPOM3BOJICTBE W TOHMMAHHE 3HAUCHUS KHUPOB,
OCnKOB,  YIVIEBOJIOB  JUII  OpraHM3Ma  YEJIOBEKa;  YMCHHUE
MPOTHO3MPOBATh BJIMSHHE BEIIECTB M XMMHYECKUX TPOIECCOB HA
OpraHu3M YeJIOBEKa U OKPYKAFOIILYEO IPUPOTHYIO CPEIY

yYMEHHE MHTETPUPOBATh XHMHUYSCKHAE 3HAHMS CO 3HAHHSMH JAPYTUX
y4eOHBIX TPEMETOB

HAJIMYUE OTBITa padOThI C PA3IMYHBIMUA UCTOUHUKAMH HH(OPMAIHH
o XUMHH (Hay4dHas W HAyYHO-TIOMYJISIpHAS JIMTEepaTypa, CIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHUBHO OIEHWBATh WH(MOPMAIMIO O BEHIECTBAX, UX
NPEeBpaIICHUSIX W TPAKTHYECKOM TMPUMEHEHHWH W yMCHHE

HUCIIOIB30BaTh €€ AJs pEeUICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aJa4



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Bnagenue ocHoBaMM MOHATHMHOIO ammapata U CHMBOJIMYECKOTO
A3bIKA XUMUU JUIS COCTaBIICHUS (POPMYIT HEOPraHMYECKUX BEIECTB,
YpaBHEHUN XUMHUYECKUX pPEaKIMi; OCHOBaAMU XHMHUYECKOU

HoMeHkJIatypsl (IUPAC u TpuBuanbHoi)

YMeHue oObSICHATH CBA3b MOJNOXKEHHs dJeMeHTa B [lepuoanueckoit
CUCTEME C YHUCJIOBBIMH XapaKTEPUCTHKaMH CTPOEHHUS AaTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsn sjapa, oOIee Yucio
AJIEKTPOHOB), pPACIpeAeEHUEM JIJIEKTPOHOB 110 SHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAUS U KATbIIHS
[IpeacraBinenne 0O  MEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (painyc aToma, 3J1eKTPOOTPUIIATEIbHOCTD),
MNPOCTBIX M CIIOKHBIX BEIIECTB OT IOJIOKEHUS 3JIEMEHTOB B
[lepuomnueckoii cucreme (B MajblX TMEPUOAAX U  TJIABHBIX
MOJATPYNIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa

YMmenue knaccuuuupoBarth:

XUMHUYECKHE FIE€MEHTHI

HEOpraHUYEeCKUe BellecTBa

XUMUYECKHUE PEaAKINI

YMeHue onpeaessrh:

BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUYECKHUX AJIIEMEHTOB, 3apsijl
HOHA

BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAUIMUECKOH CTPYKTYpHI B
COCTMHEHUSX

XapaKTep Cpeibl B BOJHBIX pacTBOPAx BEUIECTB (KUCIOT, OCHOBAHUM)
OKUCIIUTENb U BOCCTAHOBUTEIIb

YMeHue xapakTepu3oBath (GU3NUECKHe U XUMUUYECKHE CBOMCTBA:
IOPOCTBIX BEWIECTB (KUCIOpPOJ, O30H, BOAOPOA, rpadur, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHM,
KaJIbIIMH, aTFOMHHHH, JKeJIe30)

CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIbI U THUIPOKCH]IBI
metamuioB |I-lA rpynm, amromunms, menu (I1), nuaka, xenesa (I u

I11), okcunst yrnepona (11 u V), kxpemuus (1V), azota u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

u V), cepot (IV u VI), ceprucras, cepHas, a30THUCTas, a30THas,

dbocdopHas, yronpHasi, KpeMHUEBAsI KUCTIOTA U X COJIH)
MPOTHO3MPOBaTh U  XapaKTepU30BaTh CBONCTBA BEIIECTB B
3aBUCHUMOCTH OT MX COCTaBa W CTPOCHHS, IPUMCHEHHUE BEIIECTB B
3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS
XUMHUYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX

YMeHue COCTaBIsATh MOJICKYJIIPHBIC U HOHHBIC YPABHCHHS PEaKInH,
B TOM YHCIIE!

peaxiuii HFOHHOTO OOMeHa

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuit

WUTIOCTPUPYIOMIMX XUMUYECKHE CBONCTBA H3YYEHHBIX KIIACCOB
(TpyIn) HEOPraHMYECKUX BELIECTB

MOJITBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
YMeH#e BBIYUCIATH (IPOBOIUTH PACUETHI):

OTHOCUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XUMHYECKOTO JIEMEHTA B COCIIMHCHUHT

MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00bEM ra3os

[0 ypPaBHEHUSM XHMHYECKUX PEAKIUN M HAXOAWTHh KOJIHYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOJYKTOB PEaKuu
Brnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJIaMH HAy4YHOTO TO3HaHUs (HAOJO/ICHHE,
U3MepeHHe, YKCIIEPUMEHT, MOJISIIMPOBAHIE) TIPU U3YUCHUU BEIICCTB
U XVUMHYCCKHUX SIBJICHUH; yMeHHE Cc(HOpPMYIHpOBaTH NpOOJIeMy |
MPEJIOKUTH IMyTH €€ pelleHus

Oe3omacHON paboOThl C XUMHYECKHMMH BELIECTBAMH, XMMHYECKOM
MOCYJI0¥ U J1a0OpaTOpHBIM 000PYA0BAHHEM

npaBUIaMU 6e30macHoro oOparieHus c BEIECTBAMH,
HCIIOJIb3YEMBIMU B TIOBCEHEBHOM XKM3HU, TPABHIIAMHU TOBEJCHUS B
HesX cOepexeHus: 3J0POBbsl U OKPYKAIOMICH MPUPOJAHOU Cpebl;
MOHMMaHUe BpeJa (0MacHOCTH) BO3/IEHCTBHUS HA JKHUBBIE OPTraHU3MBI
OTIpeIeIEHHBIX BEIIIECTB, croco6oB YMEHBIIICHUS "

npeaoOTBpallCHHA UX BpCAHOI'O BOSI[@IZCTBHH



13

131

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

Hanpmaue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYILICCTBIICHUA

CIICAYIOMHUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC n OIIMCaHHC (1)I/ISI/I‘IGCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘-IGCKI/IMI/I U XUMHWYCCKUMU SIBJICHUSAMU, OIIBITHI,

HWIUTIOCTPUPYIOIIUEC TPHU3HAKU IIPOTCKAHHUA XUMHUYCCKUX peaKHI/Iﬁ
HN3YUCHUC CII0CO00B pa3aciiCHUA cMmeceit

IMOJIYYCHHUEC KHUCIOpOoAa W HU3YUCHHUC Cro CBOﬁCTB; IMOJIy4YCHHC
BOOOpPOJa U U3YUCHHUC €TI0 CBOﬁCTB; MMOJIYYCHHC YIJTICKUCIIOrO ra3a u
HN3YUYCHUE €TI0 CBOﬁCTB; IMOJIy4CHHE aMMHaKa MW H3YUCHUC €TI0

CBOWCTB

IIPUTOTOBJIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEeH

pacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE  HMHAWKATOpOB  (JJakMyca,  METHJIOpaHwxa |
denondranenna) st onpeAeNeHUs XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIoUel

HCCIICIOBAaHNE U OIIMCAHHE CBOMICTB HCOPraHMYCCKUX BCIICCTB
Pa3/IMYHBIX KJIIACCOB; U3YUCHUC B3alMOJICHCTBHS KHCIIOT C METaJlJllaMu,
OKCHIaMH METaJlJIOB, pPacTBOPUMBIMHA n HEPACTBOPHUMbIMU
OCHOBAHUSAMHU, COJEAIMH, IIOJIYYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCTtajaja JApyruM U3 pacTtBopa COJIH;
HCCICI0OBAaHUC aM(I)OTCpHLIX CBOICTB THAPOKCHUIAOB AJIFOMUHUSA U

[MUHKA

peIIeHNE SKCTIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM: «OCHOBHBIE KITACCHI
HEOPTraHUYECKHUX COEUHEHUI; «INEKTPOIUTUYECKAS
aucconuanusy; «BaxHellne HEMETAUILI U HUX COEIUHEHUS,

«Baxneiiine MeTalIbl M UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WILIOCTPUPYIOIINE  MPHU3HAKH
MPOTEKAHUsSI PEAKIN MOHHOTO 00OMEHa; KaYeCTBEHHBIE peaKlny Ha
NPUCYTCTBYIONIUE B BOJHBIX PACTBOPAaX MOHBI: XJIOPHUI-, OPOMHUII-,
wonun-, cynbdar-, Qocdar-, xapOoHAT-, CHIMKAT-aHUOHHI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KAJTBITHSI, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

YMmenue:



141

14.2

NPEJCTaBIATh pPE3yJIbTaThl SKCIEpUMEHTa B (opme BBIBOJOB,
JIOKA3aTeNbCTB, TPAPUKOB U TAOIUI[ U BBISBIATH IMIIHPUUCCKUE
3aKOHOMEPHOCTH

YCTAaHABIMBATh  CBSI3M  MEXKIY  pEalbHO  HAOJIIOAaeMBbIMHU
XUMHUYECKUMH SIBICHUSMU M TMPOILECCAMU, MPOUCXOASIIUMU B

MaKpo- U MUKPOMHUPE, 00BACHATh IPUYUHBI MHOTOOOPA3Hsl BEIIECTB



INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon
1

11

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1€MEHT COACPKAHMS

[TepBoHavaTbHBIC XUMUYECKUE TTOHSATHS
Yuctele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

ATOMBI U MOJICKYIJIbI. Xumudaeckne 3aeMeHThl. CHUMBOJIBI  XMMHYECKUX

QJICMCHTOB. HpOCTHC 1 CJIOXHBIC BCIICCTBA.

XuMu4ueckas (bopMyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.

CreneHp OKUCIECHUS

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNlbHAs aTOMHAs Macca.
OtHOocuTenbHas MOJICKYJISIpHAA Macca. MaccoBas 40151 XUMHUYECKOTO 3JIeMEeHTa

B COCAUMHCHNU

KonmaectBo BemiectBa. Mok, MonsipHas macca. MosipHbIid 00BEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MaCChl U YHCJIa CTPYKTYPHBIX €IUHHI BEIICCTBA

dusnyeckue U XUMHUYECKUE SIBIICHHUSA. XHUMHYSCKAs p€aknusa u eé IMIPHU3HAKU.

3aKOH COXpaHEHMsI MAacChl BEILIECTB. XMMHUECKHUE YPAaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX BJIEMEHTOB

.. Menneneea. CTpoeHre aTOMOB

[Tepuonnueckuii 3akoH. Ilepronnueckas cuUCTEMa XMMHYECKHX 3JIEMEHTOB
.. Menneneesa. Ilepuoasl u rpymnmbsl. @U3HUECKUN CMBICHI MOPSIAKOBOIO

HOMepa, HOMEPOB MepPHOJia U IPYIIIbI AJIEMEHTa

Crpoenune atomoB. CocTtaB aToMHBIX sAnep. M3oronsl. DnekTpoHbl. CTpoeHHe
JIEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XMMHUYECKHX HIIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Mennaeneena

3aKOHOM€pHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUYECKHX JJIEMCHTOB MEPBLIX Tpex
MepuoaoB, Kajlud, KaJbIHA (pazu/cha aTOMOB, OJICKTPOOTPULATCIbHOCTHU,
MCTANIMYCCKUX W HEMCTAIIIMYCCKHUX CBOﬁCTB) n Hux COGIII/IHCHI/II;'I B
COOTBCTCTBHMH C IIOJIOKCHHCM JJICMCHTOB B HCpHOI{H‘IGCKOﬁ CUCTEMC H

CTPOCHUCM HUX ATOMOB
Crpoenue BelecTBa

Xumuueckasi CBsizb. KoBasieHTHass (TOJissipHAsE M HEMOJISIPHAsl)  CBS3b.
DONEeKTpOOTPULIATEILHOCTh ~ XMMHYECKUX  3JeMeHTOB. loHHas  CBs3b.

Merannnueckas cBsI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Tunbel kpucTammuueckux pemeéTok (aToMHas, HOHHAs, MeTajiIndyeckas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHUYECKOHN CBS3HU

Baxueiime npencTaBuTeNM HEOPraHMYECKUX BellecTB. HemeTtamibl u ux

coeMHEeHMs. MeTamabl M UX COeIUHECHUS

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHUYECKUX COEJUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHBbIE) u
HecoseoOpa3yonue; OCHOBaHMN (IIENIOYM M HEpacTBOPHUMBIE OCHOBAHUA);
KHACJIOT (KUCIIOPOACOJEpXKAIIMEe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHHUX M KUCIIBIX)

Ou3nueckue W XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

dusndeckue U XUMHUUECKUE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HATPUS, KAJIWs, MAarHUS M KaJIbLIUs, ATFOMHHUS, Kele3a. DICKTPOXUMHUECKUH

PsA HAIIPSKEHUM METaJlIOB

®u3nuecKue U XMMUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHUI HEMETAJUIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, AMMHAKA

dusnyeckue U XMMHUYECKHE CBOMCTBa OKCHIOB HemetaiwioB: cepel (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(1V). [Tonydenue
OKCHJ/IOB HEMETAJIJIOB

Xumnueckue cpoiictBa okcuao: metauioB |A-IIIA rpynn, munka, meau(ll) u

xenesza(ll, 111). [Tony4yenne okcua0B METAILIOB

XUMHUYECKHE CBOWCTBA OCHOBAHUHN U aM(OTEPHBIX I'MJIPOKCUIOB (Ha puMepe
THIPOKCU/IOB JIIOMMHHUA, JKene3a, LuHKa). [lodyuyeHue oOCHOBaHUN H
aM(OTEpHBIX THAPOKCHIOB

OO0ure XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOAHOM,
CEpHHUCTOU, CepHOM, a30THOH, (pochopHOH, KpeMHHUEBOM, yroapHOU. OcoObIe
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOM W A30THOW KHCIIOT.
[Tonyuenue kucior

OO6mue xuMHuyecKkre cBoicTBa cpeHux coneil. [lonydenune coneit
[Tonyuenue, cobupaHue, pacrno3HaBaHUE BOIOPOAA, KUCIOPOJA, aMMHUAKa,
YTJIIEKUCIIOTO Tra3a B JabopaTopuu

[Tonyyenne aMmMuaka, CepHOM U a30THOM KHUCJIOT B MPOMBIIIEHHOCTH. O01mume

CITIOCOOBI MOJIYUYCHUA MCTAJJIOB



4.12

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

['eneTndeckas cBsI3b MEXKIY KlacCaMy HEOPraHUYECKHUX COECIMHEHHUN
XUMUYECKUE PEAKIIUU

Knaccudukanms XMMHYECKUX peakuii o pa3IuIHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIUX B PEAKIMM BELIECTB, MO TEMIoBOMY 3(¢eKTy, Mo

N3MCHCHHIO CTEIICHEH OKMCICHUS XUMUUECKUX YJIEMCHTOB

TemnoBoit 3¢p¢deKkT XUMHYECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHUS.

OK30- 1 SHAOTCPMUYICCKUC PCAKIINU. TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUA

OKuCINTEeNIbHOBOCCTAHOBUTEbHBIE peakMi. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIpoueccsl  OKHCIEHHMS U BOCCTAHOBJIEHUS.  OJEKTPOHHBIM  OanaHC

OKHCJIMTEIILHOBOCCTAHOBUTEIILHOM pc€aKuuu

TeOpI/IH 3J'ICKTpOJ'IPITPI‘ICCKOfI Aucconnuanuu. KaTI/IOHBI, AHHWOHBI. BHCKT];)OJ'H/ITI)I

1 HCOJICKTPOJIUTHI. CunbHBIC U cIa0bie SJICKTPOJIUTHI. CrerncHb JUucconranmn

Peakiun noHHOTO oOMmeHa. YcioBus MMPOTCKAHUA peaxunﬁ HOHHOTI'O O6MCH3.,

MIOJIHBIE U COKPAIlEHHBIE NOHHBIE YPAaBHEHHUS PEaKIUi
XHMHS ¥ OKpYyXKaromas cpeia

BemecrBa m Marepuansl B IIOBCEHEBHOW JKM3HM 4YeloBeKka. be3zomacHoe
UCIOJb30BAHUE BELIECTB M XMMHUYECKHUX pEaKUMi B jabopaTopuu U OBITY.

HepBaﬂ IMOMOIIBb IMTPHU XUMHYCCKUX OKOraX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHUE OKpYKawoIIlel cpelnbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOAOEMOB), CIIOCOOBI €ro MPEeAOTBpAIlCHUs
[Ipenenbnas nonmyctumasi xkoHuentpaumus BemiectB (I1/IK). Ponp xumuum B
pEIIeHUH DJKOJIIOTUYECKUX TMpolieM. YCuieHue mapHUKOBOro sddekra,

pa3pylLIeHue 030HOBOTO CJIOSI

[Ipumenenwne cepsbl, azota, Gocdopa, yrieposaa, KpeMHUS U UX COSAMHCHHUN B
OBbITY, MEIUIIMHE, NPOMBIIUIEHHOCTH U CEIbCKOM Xxo3siicTBe. [IpumeneHue
METAJIIJIOB U CIUIABOB (CTallb, YyIyH, IIOPAJIIOMUHHI, OpoH3a) B OBITY U
IPOMBIIIJIEHHOCTH UX coequHEeHuH. [IoHsATHE 0 KOPPO3UHU METAIIIOB, OCHOBHbBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UHU

[IpupoaHble HMCTOYHMKH YTIIEBOAOPONOB (Yrojb, HNPUPOAHBIM Ta3, He(Th),
MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHayanbHBIE TIOHATHS 00 OPraHUYECKHUX BEHIECTBAX KAaK O COCAWHECHUSIX
yriiepojia (MeTaH, 3TaH, 3THJICH, alleTUIIEH, TaHOJI, TJIUIEPHUH, YKCYCHAs! KHCIIOTa).
[NonsiTre 0 OMONTOTMUECKN BaXKHBIX BEIIECTBAX: )KUPaAX, OEIIKaX, YTIeBoax — M UX

POJIM B ’KU3HU YCTIOBCKA
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Pacuérrl:
1o ¢popMysaM XUMHUYECKUX COCTUHECHUN
Macchl (MacCoBOM) JTOJIM PaCTBOPEHHOTO BEIIECTBA B pPaCTBOPE

10 XUMHUYCCKUM YPABHCHUAM



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

IMabpunbsn, Oner CepreeBud. Xumus: 8-i kiacc: 6a30BbIil ypoBeHb: yueonuk / O.C.
I'abpuensn, U.I'. Octpoymos, C.A. CnaakoB. — 5-¢ u3j., nepepad. — Mocksa: IIpocsemienue,
2023. - 175. 1] c.: umn.

I"a6punbsn, Oner CepreeBud. Xumus: 9-if kiacc: 6a30Bblil ypoBeHb: yueOnuk / O.C.
INabpuensa, U.I'. Octpoymos, C.A. CinankoB. — 5-¢ u3j., nepepad. — Mocksa: [Ipocsemienue,
2023. - 223.[1] c.: un.

METOJNYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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¢ m.edsoo.ru;

¢ resh.edu.ruy;
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