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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIel CTpaTeruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaMm IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Yy4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTABLHBIX W HCCICIOBATEIBCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIE HampaBieHUsS B OOYYEHUU XHUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona K €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOTUTHYCCKON IUCCOIMAIlMM BEHIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS W TMPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOrO MPUMEHEHUSI U IMOIYyYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHUW W3 paHee HU3YUCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUd MUPY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3agaya yd4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[O3HAHMS TMPU H3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUHN U PA3BUTUHU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENIbCKON
NEeATEIbHOCTH, OCBOCHMHM NpaBU 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHHUE
o0Oydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBUil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOITIMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCIE YMEHHM OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, UCIIOJIb3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEJHEBHOW XKU3HU U
TPYZIOBOM JEATEIIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TIyMaHUCTUYECKUX  OTHOIICHHH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM HSKOJIOTMUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHOU CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIs ¥ HAIpPaBIEHHOCTU AANbHEHIIIETO
oOyJeHwus.

OO1iee YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111ero o0pazoBaHus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COILEP KXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisI XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemiectsa. Moinb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KEeHUSI, 3aMEIICHUs, OOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
(bU3MYeCKuX CBOWCTB OO0paslloB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluuid (pas3sioKEeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
M3yYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIIMS, XpoMaTorpadusi, MpoBeeHUEe OYHUCTKU MTOBAPEHHOU
coid, HaOJMIOJEHWE U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJCHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJIYYCHHUSI KHCIOpoJa B JIA0OpaTOpUU M MPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(GUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoZie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHM: WMIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHui. [losryuenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MetaimoB H. H. bekerosa.
[TosryueHue KUCIoT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOJA B BO3AyXE, MOIYYECHHUE,
coObupanue, pacrmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aUMOJEUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHUE, PpACIIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pAa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHUAIIOB),



UCCJIeIOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JPYTHMM W3 PAacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbl
[Tepuonnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. OU3NYECKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchl OKUCIIEHNsI K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemnmnbnie ceasu



Peanu3zanus MexXnpeaIMETHBIX CBA3EH NPU H3YYEHUHM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUH, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO11e ecTeCTBEeHHO-HAY4YHbIE MOHATHUS: HAay4HbIH (akT, rurnoresa, Teopus,
3aKOH, aHalnu3, CHHTE3, Kilaccu(ukaius, TMepuoIUIHOCTh, HaOII0ICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MyYecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kaiuus, Kalblusi M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii o pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETeHEW OKHCIIECHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTEeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopwl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peaKiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMHA €  HUCIOJb30BAHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE MOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMpOLECCa AUCCOUMAIMUA KHCJIOT, WIEJI0YEd U COJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEpPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCTUHEHMs), pACclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (hU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M YeNoOBeKa. BakHeilme XJIOpUAbl U HX
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTerneHu okucieHus. CTpoeHne U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENs Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COENWHEHUSMU cepbl (KUCIOTHBIE JOMKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u xuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecknue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conn aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoyiydeHue, (PU3NYecKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKpYXKarolle cpepl COeAMHEHUIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre 1 XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYecKrue U XMMHUYECKHE CBOMCTBA,
nojsyueHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TJIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKATBI, UX HUCIOJIb30BAHKUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeililline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlUi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOIb30BAaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHMSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcCTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Trasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeunIne HeMeTaulbl U UX COCAUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [J[. U
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHUe B lleprognyeckoit cucteMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u



TUJIPOKCUIBI HaTpusi W Kanusd. l[IpuMeHeHne 1mEeno4YHbIX METALNIOB W HUX
COCIUHEHUU.

[llenoyno3emenbHbIE METAUIBI MAarHMd W KaJdbLHW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHHE B IIpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanm3anus MeXnpeaMETHBIX CBsI3€d NpHM HM3Y4YeHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSITHH, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU JJI OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIaccu(puKaluusg, NEpPUOAUYHOCTb, HAOIIOEHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, HW3MEPEHHE, MOJelb, SBJICHUE, ITapHUKOBBINA
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
HOJYIIPOBOJIHUKHU, JIUAJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMUECKAs
peméTka, CIuiaBbl, (pU3MYECKHe BEJIMYMHBI, CAMHUIIBI W3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JECATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMA POCCHUCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
PaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMAaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HMH(pOpManuen o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IO3HABATEIbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYNKH CBOMX TOBAapUUIEH C MO3WLHHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIC HA ITOJIYYEHUE HOBBIX 3HAHWUM 10
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOM, TOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBAaMH HHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUSI TMpaBuUil 0O€30MacHOCTH TMpH  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUW MO XWMHUH, OCO3HAHHBIA BBIOOP
WHIMBHUIYAIbHON TPACKTOPUH MPOJOJKEHHST 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaaIbHON IeSITEIHbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTD aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0pPOBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHHE MHUpA, U YHUBEpCAJIbHbIC ydeOHbIE eCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHHN (BBIIETSATHh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BATh
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

yMEHHE TMPUMEHSTH B TMPOIECCE IO3HAHUSL TOHATUS (NIPEIMETHbIE U
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MIUPOKO MPUMEHSIEMBIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢opMmyna U YypaBHEHHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-T03HABATENbHbIX 33/a4, C Y4ETOM
ATUX MOJIECTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH  OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHAEMBIX MIPOLIECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbBI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THUIIA, TPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll  HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPe3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JICWCTBUN, OIpelneJeHHe KpPUTEpUEeB IO OIIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCcTBUM, crnenupuYecKkue s TpeAMETHOW o0nacTu  «XuMHsS», BHUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUSI, XMMHYECKasi PEeaKkius, KIacCU(PUKAIUSI PEaKIHil: peaxiuu
COCAUHEHHUsI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
oOMeHa, 3K30- U IHIAOTEPMHUYECKUE PEaAKIIUHU, TEIJIOBOM 3P(DEKT peakiuu,
AP0 aToMa, HJICKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas J0JIsl BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIMsI) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX IIOHATHU U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUU BELIECTB U UX MMPEBPAILCHUI;

e ICTIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAWHEHUU 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

epackpbeiBaTh cMbIcH Ilepuommueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e ONMCHIBATh M XapakTepu3zoBaTh TaOmuuHyto ¢opmy Ilepuoanyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnune «llepuonuueckass cucTteMa XuUMHUYeCKHX »diemeHToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj Aapa, OOIIee YHCIO JIEKTPOHOB
U pacrpeieJICHHE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWUYECKHE BEIECTBA,
XUMUYECKHE peakuuu (M0 YMUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, 10 TETIOBOMY (D (eKTy);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [pEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

e BBIYMCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCoOBYIO JIOJIIO BEIleCTBA B pacTBOpPE, NPOBOAUTH pPaCUEThl IO
YPaBHEHUIO XUMUYECKOMN PEaKIUH;

e IPUMEHSITh OCHOBHBIE OTIEPAIlUU MBICTUTEIILHON JAESTEIbHOCTA — aHAIN3 U
CHUHTE3, CpaBHEHHE, O0OOOINEHHE, CHCTeMaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE TMPUYMHHO-CJICACTBEHHBIX CBSI3€M — JJII M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl
NO3HaHUs — HaOJMIOJeHUE, H3MEpPEHHe, MOJACIUPOBAHUE, HKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

e CJICJIOBATh MPABHUJIaM IMOJIb30BAHUS XMMHUYECKOUN MOCYI0ON U TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHYECKUX OTMBITOB IO TMOJIYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPENECIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TIPOBOJIUTHh XUMUYECKHUE IKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB
HIesIouei U KHUCIOT ¢ MOMOIIbI0 MHIUKATOPOB (JlakMyc, (heHondranenH,
METHJIOPaHX U APYTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

e PaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, aHMOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMble pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aOTponus, aMm(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MIPUMEHSThH 3TU OHATHUSA IPU ONMCAHUH BELIECTB U UX MPEBPALLICHU;

e ICTIOJIb30BATh XMMUYECKYIO0 CUMBOJIUKY JIJII COCTaBJICHUs (POPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e ONIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX HJIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
ONpENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUUYECKOU (opmyJie, XapakTep Cpelabl B
BOJIHBIX PACTBOpAaX HEOPTraHUYECKUX COCAMHEHUN, TUN KPUCTALITUYECKOU
PEHIETKY KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbIca [lepuommueckoro 3axkonHa J[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHChIBaTh W XapaKTEPU30BAThH
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynmna)», manble U OOJbIIHME TEPUOIbI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B TMEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEePUOIOB M TJIaBHBIX MOATPYII C YUETOM CTPOSHUS MX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIHUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 W3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATh) OOMME M CHEUPUISCKHE XHUMHUYCCKUE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJUTHUECKON AUCCOLUMALINY KUCIIOT, IEJI0YEn
U COJICH, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pPEeaKIuii HOHHOTO OOMEHa,



YpaBHEHUSI PEAKIIHM, MOATBEPKAAONINX CYIICCTBOBAHWE T'C€HETHYCCKOMN
CBSI3U MEXTY BEIECTBAMH PA3IMYHBIX KJIACCOB;

e DPAaCKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OamaHca STUX Peakiui;

o IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIIATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMeHTa 1o (Qopmyse COeauHEHUS,
MAacCOBYIO [IOJIIO BEIIECTBA B pacTBOpe, MPOBOAWTH pac4EThl TIO
YPaBHEHUIO XUMUYECKOHN PEaAKIUH;

e COONTFOIATH TIPaBUJIA TIOJI30BAHUS XUMUYECKON MOCY/I0ON M JTaOOpaTOPHBIM
o0opymoBaHHeM, a Takke IMpaBWia oOOpamieHuss C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMH II0 BBIIIOJHEHHIO J1ab0paTOPHBIX
XUMUYECKAX ONBITOB TO TIOJYYCHHI0 W COOMPAHUIO Ta3000pa3HBbIX
BEILIECTB (aMMHUAKa U YTIEKUCIIOro ra3a);

e MPOBOJINTH PEAKIINHU, MOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HAaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
AaMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

o IPUMEHSAITH OCHOBHBIC OTIEPAIlMU MBICTUTEILHON NEATEIHbHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, O0O0O00IIeHHEe, CHCTeMAaTH3allhl0,  BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIi WU3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. [lonsitue o kucnorax 2 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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. MeTajibl M HX COeIMHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVNTAHUPOBAHUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 4.00.95 but6mmoreka [IOK
yenoBeka. Tena u BemecTna o https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 IT 1 5.09.25
OHSTHE O METOJaX IMO3HAHUS B XUMHUH hitps://m.edsoo.rw/fl0d227c
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1a00paTOPUU U IPUEMBI 1 11.09 bu6nuoreka [IOK
o0Oparienus ¢ 1a00paTOpHLIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemjecTBa U cMecu. CrmocoObl 1 12.09 bubmunoreka LIOK
pasenenus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha mpumepe 1 18.09 bubmmorexa [IOK
A o PrMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTIOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1 19.09
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 2509 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJICMEHTOB ' https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 II 1 26.09
DOCTRIC H CTOMHDIC BEIIECTBA https://m.edsoo.ru/ff0d2a6c
bubmunoreka LIOK
9 A - 1 2.10
TOMHO-MOJCKYIVIPHOC yACHHC 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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK

10 Xumudeckas ¢hopmyna. BareHTHOCTE 3.10
bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIEMECHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. 9.10 bubnuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca ' https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10715 XUMAYECKOTO 10.10 bubmuoteka [JOK
AJeMeHTa B COeTMHEHUH ' https://m.edsoo.ru/ff0d350c
13 Konunuectro BemecTra. Moib. 16.10 Bbubmunoreka LIOK
Monspras macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. 17.10 bubnuoreka [JOK
XuMHUeCKast peakuus ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKAHUS 23.10 bu6mmoreka [IOK
XMMHMYECKUX PEaKIUi ’ https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. 24.10 bubmmoreka [JOK
XHUMHWYECKHE yPABHEHHS ' https://m.edsoo.ru/ff0d3b88
BrruncieHus KoJIM4yecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUAM XUMHYECKHUX 6.11 bubmmorexa LOK
= . yp ' https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenuHeHus1, pa3ioKEeHUS 7.11 bubmorexa HOK
A P ’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O0o0IIeHHE U 13.11 Bubmorexa OK
H AT Hj ' https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMs 3HAaHUI
20 KonrtponsHas padora Nel mo reme 1411 Bu6muotexa [JOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY ' https://m.edsoo.ru/ff0d4290
Bo3gyx — cmech rasos. Cocras
71 ayX 20.11 but6mmoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



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
https://m.edsoo.ru/ff0d448e

nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22 21.11
KHCIIOPOA (peaKityH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 27.11 bubmorexa HOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O 58.11 bubmunoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, 3K30- U ' https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TormnmmBo (HeTh, Yroab U MeTaH).
25 3ar ﬂSHeéHeqlios yra CITOCOOBI lro 4.12 bubmmorexa [IOK
P yxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHKe KUCIOPOaa 5.12 bubmorera [IOK
e . P posa, ' https://m.edsoo.ru/ff0d4ac2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe 11.12 bubmuoteka [JOK
BeliecTBO. Haxoskienue B pupojie ' https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA 1512 bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 ITo € 0 KHCIIOTax M CO 18.12
FUTTHE O KHCJOTAx 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B 1912 bubnmoreka [JOK
naboparopun ' https://m.edsoo.ruw/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue Bo10poJa, 25.12

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d442



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
https://m.edsoo.ru/ff0d4f42

MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32 26.12
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA Eu6 LIOK
noIMoTeKa
33 BEIIIECTBA rasza 1o ero M3BeCTHOM 15.01.2026
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA 16.01 bubmorexa HOK
P B peak . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA 2901 bubmuoreka [{OK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 23.01 bubmuoreka [{OK
HHAUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie
37 1 HEHACHIIIIEHHBIE pacTBOPHI. MaccoBast 29.01 bubmorexa HOK
= p PPl ' https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBiieHrEe pacCTBOPOB C 30.01 bu6nuoreka [IOK
OnpeNeIEHHON MacCOBOM J0JeH ' https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA)
19 KonTponbnas padora No2 mo teme 5 02 bubnmoreka [JOK
«Kucnopoa. Bogopoa. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALINS, 6.0 bubmunoreka LIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 12.02 bubmorexa OK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS
42 ) uxanms, 13.05 bubmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydyeHne U XUMHYECKUE CBOKCTBA 19.02 Bu6muotexa [JOK
OCHOBaHHI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, 50.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA 26.02 bubnmoreka [JOK
KHCJIOT ’ https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) TIOJT )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG 27.02 buGnnorexa LIOK
N yi ’ ' https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 5 03 bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['enernueckas cBs3p MEKY KilaccaMu 6.03 bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNE U CHCTEMATH3aLKs 3HAHUI 12.03
t H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HECOPTaHHIECCKUX 13.03 bubmmorexa LOK
i, p ' https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XHMHYECKHX 31eMeHTOB. [loHsTHe 0 19.03 buGnnorexa LIOK
' ’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX 20.03
https://m.edsoo.ru/00ada52¢c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI 2.04 nosmorexa I

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54 3.04
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
N but6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon 9.04
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B 10.04 bubmuoteka [JOK
[Tepuonnueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. /1. 1. 16.04 bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u ' https://m.edsoo.ru/00ada96e
rpaxIaHuH
PeseprubIil ypok. O600611eHIE 1
58 CI/ICTIe)MaTI/ISZ.’p ust 3HaHI/117IIu / 17.04 bubmmorexa [IOK
_ . ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepodHas padoTa
KonTtponsHas padora Ne4 o reme
59 «CtpoeHue atoma. XUMHUYECKas CBA3b) 23.04 bubmmorexa [IOK
p . ’ ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB -5 04 bu6nuoreka [IOK
XUMHYECKHUX DJIEMCHTOB ' https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Honna ecKasi CBs3 30.04
HHA XHMITH o EBASE https://m.edsoo.ru/00adac34
6 KoBaneHnTHas nonsipHas XuMH4uecKas 205 bu6nuoreka [IOK
CBA3b ' https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOJsIpHAs XUMUYECKas 8.05 bubnmoreka [JOK
CBS3b ' https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS 14.05 bubmoreka [{OK
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https://m.edsoo.ru/00adae28

65 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC | 15.05 bubmoreka [JOK
peaKknuu ' https://m.edso00.ru/00adb076
bubmunoreka LIOK
66 O 1 21.05
KHCTIHTEIII 1 BOCCTAHOBHTEH https://m.edsoo.ru/00adb076
PesepBubiil ypok. O000IIEHHE U
P P EH bubmoreka [{OK
67 CHCTEMAaTH3allus 3HaHUH 110 TeEME 1 22.05
https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMUYECKas CBS3b)
68 PezepBHblit ypok. O0o01IeHNE U | 28.05 bu6muorexa [IOK
cucTeMaTHu3alus 3HaHui ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOIT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.
| Ilepuoauueckas cucrema 1 1.09 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XUMHYECKUX 3JIEMEHTOB 1 4.09 bubmorexa HOK
i ' https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 8.09 Bu6muotexa [IOK
HEOPraHMYECKHMX BELIECTB ' https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 11.09 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1 15.09
OCHOBHBIX pa3zeyioB Kypca 8 kiacca»
6 Knaccudukanmst XumMuaeckux 1 18.09 bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM ' https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 22.09 Bubmzorexa LIOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.
8 ®aKTOpHI, BIUSIONINE HA CKOPOCTH 1 25.09 bubmorera [IOK
pbl, - t p ' https://m.edsoo.ru/00adc28¢
XUMUYECKON PeaKlUy U MOJIOKEHUE
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XUMHUYCCKOI'0O PaBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9 29.09
peakiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbIE U ci1a0ble 2.10 Bubmzorexa LIOK
A HHATLHH. ' https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
bubmunoreka LIOK
11 HonHble ypaBHEHUS peakIIni 6.10
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN 9.10 Bubmzorexa LIOK
p UH ’ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 13.10 Bubmzorexa LIOK
pe . ' https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
bubmunoreka LIOK
14 I1o €0 0JIN3€ coyen 16.10
HATHE O THAPOITH e https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus 50.10 bubmuoteka [JOK
3HAHUH ' https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «Pertrenie DKCIIEPUMEHTAILHBIX 23.10 BrbmaoTexa IIOK
p ' https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS 3.11 Bubmzorexa LIOK
p A HHATH. ' https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 XI/IMI/ILIGCKI:/IG CBEﬁCTBa Ha IIpUMepe 6.11 Bubmzorexa LIOK
pumMep ' https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CoJisiHast KUCIIOTA, 10.11 bubmunoreka LIOK
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XUMHUYECKHE CBOMCTBA, MOJIyUEHUE,
MIPUMEHEHHUE

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

[IpakTuueckas padora Ne 2 o reme

but6mmoreka [IOK

20 «ITonmydeHue COJITHOM KUCIIOTHI, 13.11
- .. . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMUYECKUX PEaKLIHH, €CIIU OJIUH U3 17.11 bubmorera [IOK
PEAKIHH, A ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6m1as XxapaKTepUCTHUKa SJIEMEHTOB 50.11 bubmunoreka LIOK
VIA-rpymmst ' https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIINH CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHNI 2411 Bu6muotexa [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, 711 bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOHCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA 1.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
26 MOJTYYEHUSI CEPHOM KUCIIOTHI. 412 bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cepbl
7 Brruncnenne MaccoBoi 0IM BBIXO1a 812 bubmunoreka LIOK
NPOJIYKTa PEAKIINHU ' https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB 11.12 bubnmoreka [JOK
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VA-rpynmsl. A30T, pacipocTpaHEeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U 15.12
e https://m.edso0.ru/00adf004
MPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyuenne ammMuaxa, U3y4eHue ero 18.12 bubmorera [IOK
b etk ' https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gu3ndecKue u 912 bubmunoreka LIOK
XUMHYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX
32 00peHuil. XUMHUYECKOE 25.12 bubmorexa LOK
yAORP . N ' https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY>KaIOLIEeH Cpeibl
COEIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u
33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u 29.12 bubmorexa [IOK
P . ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOTYyYeHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHHEPAIBbHBIX YI0OpEHUH. 1201 bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb ' https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B
35 npu I()) e EHBI/II:IGCKI:/IG U XUMHUYECKHE 15.01 bubmorexa OK
p P Ae ' https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcuapl yriaepojaa, ux pu3ndeckue u 19.01 bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosoruyeckue npoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

N bubmoreka [JOK

37 YronpHas KUCIOTa U €€ COU 22.01 https://m.odsoo.r/00ac006¢
[IpakTuueckas padora Ne 4 o reme

18 "TTosrydeHune yrieKucioro rasa. 26.01 Bu6muotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHWYECKUX BEILECTBAX KAK O 29.01 bubmuorexa LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIiiepoaa
N bu6mmoreka [IOK

40 Kpemnuii u ero coenuuenus 2.02 https://m.odsoo.r/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME 5 02 bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS»

Kontponbnas padota Ne3 no teme
42 «BaxHeie HeMeTalIbl U UX 9.02 bubmorera [IOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBsI3b U 12.02 bubmuoteka [JOK
MeTaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMHUYECKUH P 16.02 bubmorexa HOK

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKInil 19.02 Bubmiorexa OK
yp PCAKIHIH, ' https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH
Bbubmunoreka LIOK
46 I1 26.02
OHATHE O KOPpOSHH METAILIOR https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 2.03
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKcCHUJIbI M TUAPOKCUIBI HATPUS U 5 03 bubmunoreka LIOK
KaJus ’ https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIC METAIIBI — 9.03 bubmoreka [JOK
KaJIbITUI ¥ MarHUI ' https://m.edsoo.ru/00ae15¢8
bubmunoreka LIOK
50 B 7 12.03
HHCHILHC COCHIHCHIA KaTbIHA https://m.edsoo.ru/00ael5e8
51 O6OGIEICHI/IC U CUCTEMATHU3AIHS 16.03
3HAHUI
5 JKEcTkoCTh BOABI U CITOCOOKI €& 19.03 bubmuoteka [JOK
yCTpaHeHus ' https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ 30.03 Bubmiorexa OK
" g A ' https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubmunoreka LIOK
54 Amro i 2.04
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U 6.04 Bu6muotexa [JOK
THAPOKCUIA ' https://m.edsoo.ru/00ae1c64
56 Kenezo 9.04 bubmorexa LIOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIA KCIIC3a

bubmunoreka LIOK

57 13.04
(IT) m »xene3a (IIT) https://m.edsoo.ru/00ae35e6
58 O606LEIGHI/IG U CHCTEMAaTU3aIIUS 16.04
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME 20.04 bu6nuoreka [IOK
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH 23.04 bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O6o6nvleHI/Ie A CUCTEMATU3ALMs 2704
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJIbl U UX 30.04
COETUHEHUS
63 BemectBa u matepuansl B 4.05 bu6nuoreka [IOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 2 05 bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun 11.05 bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 14.05 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PeseprubIil ypok. O6001IeHNE U 18.05 bubnuoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTeMaTu3alus 3HaHu

https://m.edsoo.ru/00adb33c
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: ((HepBOHa‘-Ia.HBHBIG XUMHNYCCKUC ITOHATHA)

1.1

PaCKpBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MIOHSATHIH: aToOM, MOJICKYJia,
XUMHAYECKHIA 3JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(OI[HOpO,Z[HaH )41 HGOI[HOpOI[HaH), BAJICHTHOCTb, OTHOCUTCJIbHAA aTOMHAasA U
MOJICKYJISIpHAs Macca, KOJHMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBast JI0JIsl XHMHYECKOTO AJIEMEHTAa B COSAMHEHUH, MOJIIPHBIA 00BEM,
XUMAYECKash peakius, Kiaccu(puKamus peakiuil: peakiud COeIUHEHHS,
pEeaKuy pas3loKEHUs, PEaKlMy 3aMElICHUs, Peakiuu OOMEeHa, JK30- H
SHIOTEPMUUYECKHE PEaKIMH, TeIIoBol »(P(EeKT peakuu, pacTBop,

MaccoBas J10JIsl BelleCcTBa (MPOLEHTHAsL KOHIICHTPAIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3bL OCHOBHBIX XHUMHUYCCKHX MOHATHH U

IMPUMCEHATH O3TH IMOHATHUA IPHU OIIMCAaHWU BEIICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY [UISI COCTaBieHHUS (opMyl

BEIIIECTB U YPAaBHCHUH XUMHUUYECKUX PEAKIUI

1.4

PaCKpBIBATE CMBICII 3aKOHOB COXPAaHCHHSA MACChbl BEHICCTB, ITOCTOAHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHOTI'O yU€HUSs, 3aKOHa ABOTrapo

1.5

OIMPCACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6PIHapHI>IX COCANHCHHUAX

1.6

KIaccu(UIUpoBaTh XUMHMYECKHE peakiuu (10 YHCIAy M COCTaBy

YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (D deKTy)

1.7

BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChI BEIIICCTB

1.8

BBIUHCIISATH MAacCCOBYIO JOJI0 XHUMHUYECKOro »3JieMeHTa 1o ¢dopMmylie

COCIMHECHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

1.10

INPUMCHATE CCTCCTBCHHOHAYYHBIC MCTOABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie,

MU3MEPEHHE, MOJEIUPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICTICHHBIN )

ITo Teme: «BaxHenmue npeIcTaBUTENI HEOPraHUYECKUX BEILIECTB)

2.1

PACKpBIBATE CMBICII OCHOBHBIX XWUMHWYCCKUX TTOHSTHH: OKCHJ, KHUCIOTa,




OCHOBAHMHE, COJIb

2.2

OTpeAeNATh NPUHAUICKHOCTh BELIECTB K ONpeAeNéHHOMY Kjaccy

coeMHeHui 1o Gpopmynam

23

KJ1accu(UIMpPOBaTh HEOPTaHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MTOATBEPKAAsl ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX

YPAaBHEHUN COOTBETCTBYIOIUX XUMUUECKUX PEAKLIUI

2.5

IMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O
CoCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

PA3JINYIHBIX YCIIOBUAX

2.6

CllefloBaTh ~ MpaBWiIaM  IOJb30BaHMUA  XMMHUYECKOM  TOCYyIoOH u
na0opaTOpHBIM  O00OpYZOBAaHMEM, a TaKKe MpaBUiIaM oOOpameHus ¢
BEIIECTBAMM B COOTBETCTBMM C WHCTPYKIMSIMU 10 BBIIOJIHEHUIO
71a00paTOPHBIX XHWMHYECKUX OIBITOB [0 IMOJYYCHHIO U COOMpPAHHUIO
ra3zoo0pa3HbIX BeHIeCTB (BOJOPOJAa W KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEIEIEHHON MAacCOBOM J0JIEH PaCTBOPEHHOIO BEILECTBA,
IUIAaHUPOBaTb M IMPOBOJAUTh  XMMHMYECKHE  HKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KHUCIIOT € MOMOIIbIO UHIUKATOPOB

(;makmyc, perondranenH, METUIOPAHXK U IPYTHE)

2.7

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOI peakiuu

I[To Teme: «llepuonuueckuii 3akoH u Ilepuonuueckas cucrema
xumuyeckux anemeHtoB J[. W. MenneneeBa. CrpoeHue aTOMOB.

Xumudeckas cBiI3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHHBIE pEeaKuun»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKHX IIOHATHUH: SOpO aroma,
AJIEKTPOHHBIA  CIIOM aroma, aromMHass OpOuTalb, paAUyC aroMma,
XUMHMYECKas CBS3b, IIOJIIPHAs M HENOJIApHAs KOBAJICHTHAs CBSA3b,
JIEKTPOOTPULATENILHOCTh, UOHHAS CBA3b, MOH, KaTUOH, AHWOH, CTEIICHb

OKHCIICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI

3.3

ONHUCBHIBaTh M XapakTepu3oBaTh TaOnmuuHyto ¢opmy I[leproanueckoit
CHUCTEMBbl XHMHUYECKHUX DJIEMEHTOB: pas3inyaTh IOHATHS «TJIaBHAs
nonrpynmna (Arpynna)» u «mobounas noarpynna (brpynmna)y», «manbsie» u

«OOJIBIIIHEY NEpUOAbI

3.4

packpsiBaTh cMmbici  [lepuonnueckoro 3akona J[.MI. MeHnneneena:




J€MOHCTPUPOBATh TOHHMAaHHWE MEPUOAMYECKON 3aBHUCHUMOCTH CBOWCTB

XUMHNYCCKHUX 3JICMCHTOB OT UX ITIOJIOXCHUSA B HepHOHHHGCKOﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HAUYCHHUS, KOTOpPBIe UMet0oTCs B Tabnuie «I[lepuogudeckas
cucteMa xuMmuueckux odjemeHToB J[.M. MeHaeneeBa» ¢ YHCIOBBIMHU
XapaKTepI/ICTI/IKaMI/I CTpOGHI/I}I aTOMOB XUMHUYCCKHUX DJICMCHTOB (COCTaB 148
3apsan  sapa, oOIiee YHCIo SJIEKTPOHOB M paclpefeieHHue WX II0

AJIEKTPOHHBIM CJIOSIM)

3.6

OIMPCACIIATL CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHaprIX COCAUHCHHUAX

3.7

OMpeNensaTh BHUJ XUMHUYECKON CBs3U (KOBaJCHTHass M MOHHAas) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BemiecTBO 1 XMMUYECKask PEAKIUS

1.1

pacKpblBaTh  CMBICI ~ OCHOBHBIX  XHMHUYECKHMX MOHSTHUN:  pacTBOp,
AIEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS JUCCOLMAIIUS, PEaKIUU
MOHHOTO OOMeEHa, KaTajlu3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTHUMble M
HeoOpaTHMbIE  PEaKIUU, OKUCIUTEIHLHOBOCCTAHOBUTEIBHBIC  PEaKIIUU,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAaHOBJIEHHUE, aJNIOTPOMHUS,
aM(pOTEepHOCTh, XUMHUUYECKasl CBS3h (KOBAJICHTHAs, NOHHAS, METa/NTNYeCKas),

KpUCTaJJTNYecKasi pemérka, CrjiaBbl, CKOPOCTh XUMUYECKON peaKkIuu

1.2

HIUTIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX  XMMHUYCCKHX MOHATHI U

IMPUMCEHATH O3TH IOHATHUA ITPHU OIIMCAaHWK BEIICCTB U UX npeBpameHHﬁ

1.3

COCTAaBJISATH YPABHCHUA BHGKTPOHHTHHGCKOﬁ JUucconmmuanuu KucCJioT, menode

U COJIEH, TOJIHBIE U COKPAIEHHbIC YPAaBHEHHSI PEaKIfii HOHHOTO 0OMeHa

1.4

PaCKpbIBaTh CYIIHOCTBb OKHCJIHNTCIIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ

MOCPENICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHUX peaKiuit

1.5

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakiuu

ITo Temam: «HemeTamnsl 1 ux COCOAUHECHUA» U «MeTaiisl ¥ UX COCOUHCHUA»

2.1

XapakTepu30BaTh (OMUCHIBATh) O0OmMUEe H CcHenuUUecKkue XUMUYECKHE
CBOIICTBa MMpOCTBIX W  CJIIOXKHBIX BCHICCTB, TMOATBCPIKIAA OIMUCAHUC

IIpUMEpaMu  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOILMX




XUMHYECKHX PEAKIIUI

2.2

COCTaBJISTh ypaBHEHUS peakiuil, MOATBEPKIAAOIMINX CYIIECTBOBAHUE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH TIIPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B Ppa3IUYHBIX

YCIIOBHUSIX

24

ClIeZIOBaTh MpaBWJIaM TOJIb30BAHUS XMMUYECKON MOCYJ0N U JIaOOpaTOPHBIM
o0opymoBaHHWEM, a TaKXe TMpaBWJIaM OOpalleHUus C BEIIeCTBAaMU B
COOTBETCTBUM C HMHCTPYKUMSMHU TIO  BBIOJHEHUIO  JIAOOPAaTOPHBIX
XUMHAYECKHX OIBITOB IO TOJYYECHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB

(aMMMaKa 1 yrieKucsoro rasa)

2.5

MNpOBOAUTL PCAKIHMU, MOATBCPIKAAOMIUC KQ4eCTBCHHELIM COCTaB PAa3INIHBIX
BEIIECTB: PACIO3HABATH OMNBITHBIM TYTEM XJIOpUA-, OpPOMHJI, HOIHM/I,
kapOoHat, ¢ocdar, crumkar, cyabdar, THAPOKCUIUOHBI, KATHOHBI aMMOHUS,
HOHBI M3YUYCHHBLIX MCTAJUIOB, HNPUCYTCTBYIOIIMC B BOJHBIX pacTBOpax

HCOPraHNYCCKUX BCIICCTB

[To Teme: «XuMHS 1 OKpYKaroIIasi cpeaa

3.1

pacKphIBaTh CMBICII OCHOBHBIX Xumuueckux mnoHstuil: IIJIK Bemectna;

KOppPO3Hsl METaJIOB

3.2

MIPUMEHATh OCHOBHBIE OINEPALMU MBICTUTEIBHON ACSITENIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3AIINIO, BBISIBICHUE TMPUYHMHHO-
CJIEICTBEHHBIX CBS3€H — JIsl M3YYECHHS] CBOMCTB BELIECTB U XUMHUYECKUX
peakmuii; eCTeCTBEHHOHAY4YHbIE METOJIbl TIO3HAHUS — HAOIIOJCHHE,

HU3MEPEHHE, MOJCITUPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICTICHHBIN )




8 KUIACC

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HM 4Y€JIOBEKa. XHUMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[NousaTHe 0 MeTOax MO3HAaHUA B XUMUH. UncThle BemecTsa 1 cmecu. CriocoObl

pas3zaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumndaeckne daeMeHThl. CHUMBOIBI  XHMHYECKHX

aneMeHTOB. [IpocThie U COKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA

B COCIUMHECHUU

1.5

KonnuectBo BemiectBa. Moisib. MossipHas Macca. B3anMOCBSI3b KOJMYECTBA,
Macchl W YHCIAa CTPYKTYPHBIX eIuHUI] BeuiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SIBICHHUSA. XMMHMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX peakiuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, ¢ MpaBUIaMU
pabotel B jabGoparopun u mnpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opynoBaHWEM, HW3yYE€HHE M OMNHCaHWE (PU3NYECKUX CBOWCTB 0O0pa3IloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIKe, KUIEHHEe U KOHJEHCAlHs BOJIbI) U
XUMHYECKHX  (TOpeHHe  CBeuYd, [MpOKAJIMBAaHHE METHOM  MPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIIOTOHW) SBJICHUN, HAOJIIOJCHHE W OIMCaHUe
IPU3HAKOB MPOTEKAHHWS XHUMHUYECKHUX peakuuid (pa3joxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacTBOPOM
conu meau(1l), m3yuenue crnocoOoB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,
bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTUIUIAIMS, Xpomarorpadus), MpoBeacHUE

OYHCTKH HOBapeHHOﬁ COJIH, HaGHIO,Z[GHI/IG " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A




OTBITA, WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHWS MAacChl, CO3JaHHE MOJENIeH

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ayneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucmopoaa. CrocoOsr
MOJIyYCHUsI KHUCIIOpOJa B JIAOOPAaTOPUU W TMPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIHS KHCIOPoaa

2.2

TennoBoil 3P PeKT XUMUIECKOHN peakiui, TEePMOXUMUYECKUE YPaBHEHHSI, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJIeHHE TapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO €05
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Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTYYEHUS.

Kuciote! u comm
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MoutsipabIii 00bEM Ta30B. Pacy€Thl 10 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue CcBOWCTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBLI.
HacmmeHHHe 1N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10 BelIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B KU3HMU 4denoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE MPUPOIHBIX BoJA. OXpaHa HW OYHCTKA

MPUPOAHBIX BOJI

2.6

Knaccupukanuss Heopranmueckux coeauHenuit. Oxcuapl. Knaccudukamms
OKCHJIOB: coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcugoB. Du3nUecKHe U XUMHUYECKHE

CBOMCTBA OKCHAOB. [losryueHne okcuioB

2.7

OcHoBanns. Krnaccudukanus oCHOBaHHWE: IMENOYM HW  HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit

2.10

I'eneTmueckas CBA3b MEXKAY KilacCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ




2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAesieHHEe  COACpMKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U M3YUYCHUE
CBOMCTB KHCIOpOJa, HAOMIOeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHUs] ropeHus (moxapa), 03HaKOMIJICHHUE C
oOpa3iaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJyYeHHE, CcOOHMpaHue,
pacro3HaBaHHe W HM3y4YCHHE CBOWMCTB BOJIOpOJa (TOpPEHME), B3aMMOJCHCTBHE
Bogopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHKUE BUICOMATEPHATIOB),
HaOrofieHne OoO0pasloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTalJlaMd (HAaTPUEM U KaJbIUEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCIIOT U IIEeJNOoYeld C TMOMOIIbI0 HHAWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOACHUWE H3MEHEHUS
OKpPAacKM MHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJIo4yel, H3ydeHHe
B3aumoeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4YEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JApPYTMM M3 pacTBOopa COJIM, pELICHHE
SKCIIEPUMEHTANBHBIX 3a7au Mo TeMme «BakHelilme Kiacchl HEOPTraHMYECKUX

COEIUHEHUIT»

[lepronnueckuii 3akoH U [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
Ipynnax CXOJIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbI,
raJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yioT am@oTepHbIE

OKCH/IbI ¥ TUIPOKCHIBI

3.2

IIepnoanueckuii 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux dnaeMmeHtoB .M. Menneneesa.
Ilepuoasr u rpynmbl. PU3MYECKUN CMBICT TMOPSIKOBOTO HOMEpA, HOMEpPOB

nepruoaa U rpymuIiibl 3JICMCHTA

3.3

Crpoenne atoMoB. CocraB aToOMHBIX sanep. M3oronbl. Dnektponsl. CTpoeHHe
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHYECKHUX 3JIEMEHTOB

ITepuonnueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO




3JIEMEHTa 10 ero nojoxkeHuto B [lepuoanueckoit cucreme .M. Menzaeneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBONCTB IO TpYINaM M MEPUOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckoi CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAayku M npaktuku. .M. MenneneeB — yd€HbId U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUN HKCIEPUMEHT: H3y4eHHe OO0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE TUAPOKCHAA IMHKA C PAacTBOpaMU KHUCIOT U
niesouel, MpoOBEACHUE OMBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHne, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

BemectBo n xumunyeckas peakuus. [lopropenne

1.1

ITepuognueckuii 3akoH. Ilepuoauueckas cucrtema XMMHUYECKUX 3yieMeHTOB JI.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX JJEMEHTOB TEPBBIX TPEX MNEPUOAOB, Kajaus, KalblLUs H HX
COCMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIeMeHTOB B Ilepmoamyeckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHue BelecTBa: BUIbI XUMUUECKON CBS3U. THUIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH U BHUJAA
xumuueckor cBs3u. Kiaccudukanus m1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB
(MexIyHapoJHas U TPUBHAJIbHAs). XMUMHUECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K Pa3Iu4HbIM KJaccaM HEOPraHUYECKUX COEAVNHEHUM, TIEHETUYeCKas CBS3b

HCOPTaHNUYCCKUX BCILICCTB

1.3

Knaccudukanus XUMUYeCKUX peakiuil 1Mo pa3IuyHbIM NpU3HAKaM (10 YHCIy H
COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO TemiaoBoMy 3(pdekry, mo
U3MEHEHMIO CTETEHEH OKUCIEHHUS] XMMUYECKHX 3JIEMEHTOB, 10 00paTUMOCTH, IO

YYaCTHUIO KaTalu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIUH, TEPMOXUMHUYECKHE




ypaBHeHHUs. [IoHSITHE O CKOPOCTH XMMHUUYECKON peakiuu

1.4

[TonsiTue 00 0OpaTMMBIX W HEOOPATHUMBIX XHMHUUYECKHX peakiusx. [lonstue o
TOMOI'CHHBIX W T'CTCPOICHHBIX PCAKIUAX. IloHdaTHE 0 XMMHYECKOM PaBHOBCCHUHU.
@®akTophl, BIUSIONIME HA CKOPOCTh XHMHUYECKOH pEakIuu | IIOJIOKEHHUE

XUMHYCCKOI'0 paBHOBCCHUSA

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKknuuy, SHGKTpOHHBIfI 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTEILHON pEeaKIuu. CocraBneHue YpaBHEHUU
OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HUCIIOJIBb30BaHHUECM METOAa

3JIEKTPOHHOTO OanaHca

1.6

Teopust 3IEKTPOJUTHYECKON TUCCOLMALUM. OJEKTPOJIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, aHnonsl. MexaHu3M JUCCOLMAIIMU BEUIECTB C Pa3IMYHBIMU BHUJIAMU
xumuueckor cBs3u. Crenenp aucconuanui. CuUibHBIE M C1a0ble AJIEKTPOJIUTHI.
Peaknun noHHOrO OOMEHa. YCIIOBUSI MPOTEKAHUs PEaKIii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HWOHHBIE ypaBHEHHs peakiuid. CBOWCTBAa KHUCIOT,
OCHOBaHMH W CONEil B CBeTe MpPEICTaBIEHUH 00 3IEKTPOIUTHYECKOM

nuccounanuu. KauectBeHHbIe peakiiny Ha MOHBL. [loHsAITHE O THAPOIM3E coei

1.7

XUMHU4YeCcKui OKCHCPUMCHT: O3HAKOMJICHUC C MOIACIAMH KPUCTATNIMUCCKUX
pEemIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HEMETauloB (rpadura U
ajMaza), CJIOXKHBIX BEIIECTB (XJIOpHAA HATPHs); HCCIEIOBaHHWE 3aBUCHMOCTH
CKOPOCTH XHMMHYECKOH peakIud OT BO3ACUCTBUS Pa3IUYHBIX  (aKTOPOB;
HCCJICIOBAHKE JIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMALINN
KHCJIOT, WIeNIoYer u cojei (BO3MOXHO WCIIOJIb30BaHUE BHICOMATEPHAIIOB);
IIPOBE/ICHUE OIBITOB, WUIFOCTPUPYIOLIUX IIPU3HAKY IIPOTEKAHUS PEAKLUA HOHHOTO
obmena (oOpa3oBaHHE OcCajJKa, BBIJIECICHUE Tra3za, 0Opa3oBaHUE BOJIbI); OIMBITOB,
WUIIOCTPUPYIOIIUX  IPUMEPHl  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHme, peakluu paslIoKEHHs, COCAMHEHUS ), paclio3HaBaHHE HEOPTaHUYECKUX
BCIICCTB C IIOMOIIBIO Ka4C€CTBCHHBIX peaKI_II/Iﬁ Ha HOHBI; PCIICHHUC

OKCIICPUMCHTAJIIBHBIX 3aJa4

HemeTamis! u ux COCOAUHECHU

2.1

OO6mass  xapakTepucTuka TamoreHoB. (OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpe  XJopa
(B3auMOJICHCTBME C MeETaJulaMH, HEMETaJUIaMU, IIeI0oYaMu). XJIOPOBOJOPO/I.
CosnsiHasi KUCIO0Ta, XMMUYECKUE CBOMCTBA, MOJy4deHHUE, NMpUMEHeHue. [leiicTBue

XJOpa W XJIOPOBOJOpOJa Ha OpraHU3M uejoBeka. BaxHeillne XIopuiabl M UX




HaXO0XXJICHUE B TIPUPO/JIC

2.2

OO6mas xapaktepuctuka 23yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIC cTerneHu okucieHus. CtpoeHne M (PU3NYECKHe CBOHCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJFIOTPOINHbIE MOAU(DUKAIIMN KHCIOpOia
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOa, CTpOeHHE, (PU3UYECKHE U
XuMuyeckne cBoicTBa. OKCHIBI Cepbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnora, (Qu3MYECKHe U XUMHYECKHE CBOMCTBa (0Omme Kak
NpeJCTaBUTENd Kjacca KUCIOT U crneuuduueckue). XUMHUECKHE pPEeaKlHH,
Jexallue B OCHOBE MPOMBIIUICHHOTO croco0a MOJMy4YeHHUS CEpPHOM KHCIIOTHI.
[Tpumenenne. Conu CEepHOM KHUCIOTHI, KAYECTBEHHAs PEaKIMs Ha Cyib(aT-HOH.
Haxoxnenue cepsl U €€ COCIMHEHMI B Ipupoje. XHMHYECKOE 3arpsi3HCHUE
OKpYXKarollel cpelbl COCAMHEHUSIMU Cepbl (KHCIOTHBIE 10U, 3arps3HEHHe

BO3/yXa M BOAOEMOB), CITIOCOOBI €T0 MPE0TBPALICHHS

23

OO0mast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcOOeHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble CTENEHM OKHUCIEHHA. A30T, paclpoCTpaHEHUE B IPHUPOJE,
¢u3nueckre U XuMu4eckue cBorcTBa. KpyroBopot azora B mpupoje. AMMHAK, ero
(Gu3nyeckre U XMMHUYECKHE CBOIMCTBA, MOJyuyeHHe U npuMeHeHue. Coiau aMMOHHS,
ux (QU3MUECcCKue U XUMHUYECKHE CBOWCTBA, MpUMeHeHre. KauecTBeHHAs peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ IMOJydyeHHe, (PU3MUECKue U XUMHUYECKHUE
cBoiicTBa (00IIMe Kak NPEACTaBUTENs Kiacca KHCIOT U crneuuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MMHEPAIbHBIX
ynoOpeHnil. XUMHUECKOEe 3arpsi3HEHHE OKPYXKAIOIIeH Cpeibl COeNMHEHUSIMU a30Ta

(KUCTIOTHBIC O/, 3arPSI3HEHUE BO3/1yXa, ITOYBHI M BOJIOEMOB)

24

®dochop, amnorponHsie Momudukanuu (ochopa, GUMIECKHE W XUMHUYCCKHE
cBoiictBa. Oxcun pocdopa(V) u dpochopnas kucinora, GU3NIECKUe U XUMHUUECKUE
cBoiicTBa, mnonyudeHue. Mcmonb3oBanue QocdaroB B KadyecTBE MUHEPATIHHBIX

ynoOpeHui

2.5

OO6mas xapaktepuctuka 23yeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. Vrnepo;[, AJUIOTPOITHBIC
Monu(pUKaMK, pacnpocTpaHeHHe B Mpupoae, (GU3MUEeCKHe W XUMHYECKHeE
cBoiictBa. Ancop6musi. KpyroBopot yriepona B mpupoae. OKCUIbl yraepoaa, ux
¢usznyeckue © XUMHUYECKHE CBOWMCTBA, [JEHCTBUE Ha >KUBbIE OPraHU3MBIL,
NOJydeHHE M MpPHUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHJIIOM
yraepona(IV); rtumore3a T1700ambHOTO TMOTEIUICHWS KIWMAaTra;, IMapHUKOBBINA

addekt. YronapHas KUCIOTa U €€ coH, UX (PU3NIECKUEe M XUMUYECKUE CBOWMCTBA,




nosyyeHue u npumMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAHMIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM

X03HCTBE

2.6

[lepBoHavanbHBIE TOHATHA OO0 OPTaHMYECKUX BEIIECTBaX KaK O COCIWHEHHUSX
yriepojia (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJ, IJTUIEPUH, YKCYCHAsI KUCIIOTA).
Ux coctaB m xmmuueckoe cTpoeHue. [loHATHE O OHOJOTHYECKH Ba)KHBIX
BEIIECTBAX: JKUpax, OenKax, YIrIeBOoJax — M WX pPOJH B JKU3HM 4YEJIOBEKA.

MarepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCAMHEHUN

2.7

KpemHunii, ero ¢usznueckre U XUMUUECKHE CBOMCTBA, MOJYYCHHE U MPUMCHCHHE.
Coenunenus kpeMHus B mpupoje. Obmue npeacrapnenus o6 okcuae kpemuus(IV)
U KpeMHueBoil kuciore. CHUIMKAThl, UX HCIOJIB30BaHUWE B OBITY, MEIUIIMHE,
MPOMBINIICHHOCTH. BaskHEHINEe CTpOUTENbHBIE MaTepHallbl: KEpaMHKa, CTEKJIO,
IeMeHT, OeToH, kene300eroH. [IpoOiiembl  0€30MaCHOTO  MCIOJIB30BAHUS

CTPOUTCJIbHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI\/'I KHU3HHU

2.8

XVUMUYECKUN OKCIIEPUMEHT: W3y4eHHe OoOpa3l0oB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHMCIJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKLIUN HA XJIOPUI-UOHBI
U HaOJIO/ICHUE MPU3HAKOB MX MPOTEKAHWS; OIMBITHI, OTpaXkarouinue (HU3ndecKue u
XUMHYECKHE CBOMCTBA rajJOreHOB U UX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMJICHHE ¢ oOpa3liaMu XJIOpUIOB (TalOTEHUIOB);
03HAaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXHO HCIIOJIb30BAHNE
BUJICOMATEPHAIIOB); HAOIIOeHUE Tpollecca OOyTrIMBaHUS caxapa IMoja JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTHI; HM3YYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIEeHHON CEepHOW KHUCIIOTHI, POBEICHUE KAaUECTBEHHOH peakluu Ha cynbdar-
MOH U HaOINoJleHue Mpu3Haka e€ MPOTEeKaHUs;, O3HAKOMJEHHE ¢ (U3HMYECKUMU
cBoiicTBamMH a3zora, ¢ochopa M HX COCIUHEHUH (BO3SMOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), o0pa3iaMu a30THBIX U (POchHOpPHBIX yIOOpEHHIt; MOIyYeHHE,
coOupaHue, pacro3HaBaHHE€ ¢ M3y4YE€HHUE CBOICTB aMMHUakKa; IpOBEICHUE
KaueCTBCHHBIX PEAKIMil HA MOH aMMOHUSA u Poc]aT-uoH M U3ydeHHEe MPU3HAKOB
UX MPOTEKaHUs, B3aUMOICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJIbIO
(BO3MOXKHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB); U3y4yeHue Mojenen
KPUCTAILIMYECKUX peUmETOK anmasza, rpadura, ¢ysiepeHa; O3HAKOMIIEHHE C
MPOIECCOM aACOPOIMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOTrasa; MOJy4eHHEe, COOMpaHue, paclo3HABAaHUE U H3YUYCHHE
CBOWCTB YIJIEKUCIIOTO Ta3a; MPOBEICHUE KaYECTBECHHBIX PEaKInii Ha KapOoHAT- U
CUJIIMKAT-MOHbl M H3yYECHHE TMPU3HAKOB HUX MPOTEKAHUS; O3HAKOMIIEHHE C

HpOI[yKI_II/IGI\/'I CUJIMKATHOM MPOMBIINIJICHHOCTH,; PCHICHUC JSKCICPUMCHTAIbHBIX




3aJa4 110 TEMEC «BaxkHelmme HeMeTaIbl 1 UX COCOAUHECHUA»

MeTamisl U uX COCIUHECHUA

3.1

OOmast xapakTepuCcTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHHM UX
nosioxenus B [lepuoandeckoii cucreme XxumMudeckux aiuemeHToB .M. Menneneesa
U CTpoeHMs aToMOB. CTpOCHHE METAIIOB. MeTayunuecKkas CBA3b U METAJUIMYECKAs

KPUCTAJIIIMYECKAs] PEIIETKA. DIEKTPOXUMUUECKUN Psil HAIIPSHKEHUH METaIOB

3.2

dusnueckue ¥ XUMHUYECKHE CBOiicTBa MeTayuioB. OOImmMe crnocoObl MOTyYSHHS
MeTauioB. [IoHATHE O KOPPO3UMM METAIOB, OCHOBHBIE CIOCOOBI 3alUTHI UX OT
koppo3uu. CriaBsl (CTalb, YyT'YH, JIOPAIOMUHUI, OpOH3a) U UX NPUMEHEHHE B

OBITY U TPOMBIIIIIEHHOCTH

3.3

[[{emounble MeTambl: mosnoxeHue B Ilepumomnueckoil cucTeMe XUMHUYECKHX
anementoB J[.MI. MeHneneeBa; CTpOCHHE MX aTOMOB; HaxOXIEHUE B IPUPOJE.
®dusnueckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCHAbl U
TUAPOKCUABI HATpuss W Kanusa. [IpuMeHeHHe MEeNOYHBIX METAUIOB M MX

COE€IUHEHUI

3.4

[IlenoyHo3eMeENBHBIE METAIIBI MATHUM U KaJbLU: OJ0kKeHUE B [leproanueckoit
cucreme xumuyeckux osiemMeHtoB J[[.M. MeHnneneeBa; CTpoeHHME HX aTOMOB;
HaxoJieHue B npupoje. Gusnueckne u XUMHUUYECKUE CBOMCTBA MATHUS U KaJIbLIUSL.
Baxueiimme coenuHEHUS KaabIus (OKCUI, THAPOKCH, cOJn). JKECTKOCTh BOJBI U

COCcOO0BI €€ yCTpaHeHus

3.5

AnromuHui: nonoxenue B Ilepuonnyeckoil cucteMe XMMHUYECKUX 3iieMeHToB J[..
MenieneeBa; CTpoeHHe aTOMa; HaXOKICHUE B IpUpoe. PU3HUECKUE U XUMUYECKHUE

CBOMCTBa aMIOMUHHA. AM(OTEpHBIE CBOMCTBA OKCHA ¥ THPOKCHIA ATFOMUHHUS

3.6

Kenezo: nonoxenue B Ilepuoanmdeckoil cucreme XxumMuyeckux snemeHtoB J[.U.
MeHnneneeBa; CTpOEHHME aTOMa; HaxXOXJIeHHEe B mpupoje. DuzMdeckue U
XUMHUYECKHE CBOMCTBa keme3a. Okcuubl, THApoKcHabl u conu sxenesa(ll) wu

xene3a(Ill), ux coctas, CBOMCTBA U MTOTyUCHUE

3.7

XUMHUYECKUH HKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3I[aMi METAJUIOB U CILJIABOB, UX
(¢U3NUECKUMHU  CBOICTBaMHU; HM3y4YCHHE pE3yJbTAaTOB KOPPO3UH  METAJIOB
(BO3MOXHO HCIIOJB30BAaHUE BHUIACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS
OKCHJIAa KaJblMsl W  HATpusi C  BOAOM  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUICOMATEPHAJIOB); HMCCICIOBAHUE CBOWCTB YKECTKOW BOBI; TPOIECCa TOPCHHS
kKene3a B KHUCIOopoe (BO3MOXKHO HCIOIB30BaHUE BHIEOMATEPHANIOB); MPU3HAKOB
NPOTEKAHHUS KAYECTBCHHBIX pEaKIMii Ha WOHBI (MarHus, KaJbIUs, AITIOMUHUS,

nunaka, xene3a(ll) u xenesa(lll), meau(Il); HabmoneHne u omMcaHUE MPOIECCOB




OKpalllMBaHUs IUIAMEHM HWOHAMHU HATpHs, Kalud U KajubLus (BO3MOXKHO
UCIOJIb30BaHUE  BHUAEOMATEPUAIOB); HCCIElOBaHME aM(pOTEpPHBIX  CBOMCTB
TUAPOKCHAA QIIOMUHUA W THAPOKCUIA LHHKA; PEIICHHE DKCIIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenre MeTalIbl U UX COSIUHEHUI

XuUMHA U OKpYXKarolas cpeaa

4.1

HoBeie martepuansl U TexHoJIOrMU. BemiectBa M Marepualibl B IOBCEIHEBHOU
J)KAU3HU YeJIOBeKa. XHUMHUSA M 370poBbe. be3omacHoe MCIoiab30BaHUE BEUIECTB M
XUMHUYECKHX peaknuii B ObITy. llepBas moMoOIs NP XUMHUYECKUX OXKOTaX H

OTpaBJICHUAX

4.2

OCHOBBI HKOJIOTMYECKONW TPAMOTHOCTH. XHUMHYECKOE 3arpsi3HEHHE OKPYKaIoIIen
cpeast ITJK. Ponp XuMuum B pemieHUHM 3KoJOrmyeckux mnpobiiem. Ilpupoansie
HMCTOYHHKH YTJIEBOJOPOJOB (yrosib, NPUPOAHBIA Ta3, He(Th), MPOAYKTHI HX

nepepabdOoTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH
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XUMUYECKUN HKCIIEPUMEHT: H3ydyeHHEe OOpa3loB MaTepuanoB (CTEKJIO, CIIJIaBbI

METAJIJIOB, TOJINMEPHBIE MaTEPUAIIbI)




IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaMm 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0uero oopazoBanus Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

O TIO03HABAaE€MOCTU SIBICHUW TMPUPOJBI, TOHUMaHUE OOBEKTUBHON
3HAUMMOCTH OCHOB XUMHYECKOW HAyKHM Kak OOJaCTH COBPEMEHHOTO
€CTeCTBO3HAHMSI, KOMIIOHEHTa oOmiel KyJIbTypbl U MPaKTHYECKOU
NESTEIbHOCTH YeJIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBA; MOHMMAHHE

MeCTa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJaX TIO3HAHUSA, B TOM YHCIIEC DKCIIEPUMEHTAIbHBIX |
TEOPETHUUECKUX METOJaX UCCIEAOBaHUS BEUIECTB U U3YUCHUS! XUMUUYECKUX
peakiuii; yMEHHE WCIOJIb30BaTh MOJEIN Il OOBSCHEHHS CTPOCHUS

aTOMOB 1 MOJICKYIJI

1.3

0 cdepax mpodecCHOHATBHON NESITENPHOCTH, CBS3aHHBIX C XUMHEH H
COBpPCMCHHBIMHA TCXHOJIOI'usAIMU, OCHOBaHHBIMH Ha JOCTHIXKCHUAX
XMMHYECKOW HAayKH, YTO MO3BOJIUT OOYYAIOIIMMCS pACCMaTPUBATh XHMHIO
Kak cdepy cBoel Oynymieil mpodeccHoOHaTbHON EATENHOCTH U CHENaTh
OCO3HAHHBIN BBIOOP XMMHH KakK NPO(UIBHOrO MpeaMeTa MpH Mepexoe Ha

YPOBEHb CpeaHero o01iero o0pa3oBaHus

Bnanenue cucremMoll XMMHYECKUX 3HAHUW U YMEHUE NPUMEHSTH CUCTEMY

XUMHUYCCKHUX 3H3HHI>1, KOTOpas BKIIIOYACT:

2.1

BAKHEUILIME XUMUYECKHUE MOHITHS: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OAHOPOAHAS M HEOJHOPOIHAs
CM€Ch, OTHOCHUTEJIbHBIE AaTOMHAs M MOJIEKYJIIpHAs MaccChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIM OOBEM, OKCH, KHUCIIOTA,
OCHOBaHHWE, COJIb (CpemHsis), XUMUYECKasi PeaKius, PEaKkIMh COCTUHCHHUS,
pPEaKIK Pa3I0oKEHUs, PEaKIUM 3aMElICHHs, PEeaKIuh OOMEHa, TEIJIOBOM
3¢ dexT peakmu, 3K30- ¥ SHIOTEPMHUECKHE PEaKIIUU, PACTBOP, MAccoBas
JIOJIsI XUMHYECKOTO 3JIEMEHTA B COCAUHEHNUH, MAacCOBasl JIOJISI U MPOLECHTHAs
KOHIIGHTpAallUsl BEUIECTBA B PACTBOpPE, SAPO aTOMa, AJIEKTPOHHBIM CIIOU

aToma, aroMHas OpOUTal b, paguyc aroMa, BaJCHTHOCTb, CTEIEHb




OKHCIICHHSI, XUMHUECKasi CBS3b, AJIEKTPOOTPHUIATENBHOCTh, MOJSpHAs U
HEMNoJIsIpHasi KOBAJIECHTHAsl CBSI3b, MOHHAS CBSA3b, METAUIMYECKAasl CBS3b,
KpUCTaTMueckass  pemérka  (aToOMHasi,  HOHHas,  MeTaJulhyeckas,
MOJIEKYJISIpHAsl), MOH, KAaTUOH, AaHHMOH, OJIEKTPOJIUT U HEDJIEKTPOJIUT,
JNEKTPOJIUTHYECKAas  JUCCOIMAllMs,  peakuud  HOHHOro  oOMeHa,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHbBIE peakuuu, OKUCIIUTENb u
BOCCTAHOBUTEJIb, OKHCJICHHE W BOCCTAHOBJICHME, DJIEKTPOJIU3, XUMHUUYECKOE
paBHOBecue, 0OpaTUMbIe M HEOOpAaTUMBIE PEAKIUU, CKOPOCTh XUMHUYECKOM

peakiuu, katanuzarop, [1/IK, koppo3ust MeTamios, CIijiaBbl

2.2

OCHOBOITIOJIATalOlue€ 3aKOHbl XMMHHU: 3aKOH COXpPAaHEHHS  MacChl,
nepuoauueckui 3akoH /.M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpO

23

Teopuun XUMUH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanun

Brnanenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE MPAaBUJIbHO HCIIOJIb30BATh M3yUYEHHBIE BELIECTBA U MaTepHalibl (B
TOM 4YHCJIEe MHUHEpaldbHBbIE yIOOpEHUS, METAUIbl U CIUIaBBI, MPOTYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIIIEBOAOPOIOB (YIJsl, MPUPOIHOTO
ra3a, He)TH) B OBITY, CETLCKOM XO3SICTBE, Ha MIPOU3BOJICTBE U MOHUMAHHE
3HAYEHHS KHUPOB, OEIKOB, YIJIEBOJOB JI OpraHrW3Ma 4elOBeKa; yMEHHeE
MIPOTHO3UPOBATH BIIUSIHUE BEIIECTB U XUMUUYECKHX MPOIIECCOB HA OPraHU3M

YeJI0BEKa U OKPYKAIOIIYIO TPUPOJHYIO CPEy

32

YMCHHUEC MHTCIPUPOBATE XHUMHUYCCKHUC 3HAHUA CO 3HAHUAMH OPYIrUux

y4eOHBIX TPEIMETOB

33

HAJIMYUE OMbITa PabOThl C Pa3NIWYHBIMU UCTOYHUKAMU WHQPOPMAIUU TIO
XUMUM  (HayyHass W HAY4YHO-NIOMYJIsSIpHAsh  JIMTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTHBHO OILICHWBAaTh HWH(POPMAIIMIO O BEIIECTBAX, UX
MPEeBpaICHUSIX U MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCII0JIb30BaTh €€

AJId pCIICHU A y‘~I66HO-HO3HaBaTeHBHBIX 3aga4

Branenue ocHoBaMM MOHSTHITHOTO ammapara ¥ CHMBOJIMYECKOTO s3bIKa
XUMHUH JJI COCTaBlIeHUs (POpPMyYsT HEOPTaHWYECKUX BEIIECTB, YpPaBHEHMI
XUMUYECKUX peakiuil; ocHoBaMH xuMuueckod HomeHkaaTypel (IUPAC u

TPUBUAIILHOM)

YMeHue OOBSACHATH CBSI3b TMOJNIOKEHHUS »dieMeHTa B [lepuogudeckoit




CHCTEME C YHCIOBBIMU XapaKTEPHUCTUKAMH CTPOCHHS aTOMOB XUMHUECKHX
DJIIEMEHTOB (COCTaB ™ 3apsii  sAapa, oOOIIee YHCIO AJIEKTPOHOB),
pacrpeiesieHHeM 3JCKTPOHOB TI0 OJHEPreTHYSCKMM YPOBHSM aTOMOB

IIEPBBIX TPEX NEPUOIOB, KNS U KaIbLUs

[IpencraBinenue 0 NEPUOAMYECKONM 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX

9JIeMEHTOB (paguyc aroma, »SJIeKTPOOTPULIATENbHOCTh), TMPOCTHIX U

6 CJIOXHBIX BEIIECTB OT IMOJOXEHHS AJIeMEHTOB B [lepuonnyeckoil cucreme
(B MasbIX mepHofax W TJaBHBIX MOJATPYIIAX) U 3IEKTPOHHOTO CTPOEHUS
aToma

7 YMmenue kinaccuumpoBarth:

7.1 XUMUYECKUE JIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpeaensiTh:

8.1 BaJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

g2 BUJ XUMHUYECKOW CBS3M W THUI KPUCTAUIMYECKOM CTPYKTYphl B

' COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepru30BaTh PU3NUECKUE M XUMUUECKHE CBOMCTBRA!

MPOCTHIX BEHIECTB (KHCIOPOJ, 030H, BOAOPOH, rpaduT, aamas, KpEeMHHH,
9.1 azoT, gocdop, cepa, XI0p, HATPUH, KATUN, MATHUNA, KATBIIUN, AIFOMHAHHMN,

JKEIe30)

CIIOKHBIX BEIIECTB, B TOM 4YHCJIE€ MX BOJHBIX PAacTBOPOB (BOjAa, aMMHAK,

XJIOPOBOJIOPOJI, CEPOBOJOPOM, OKCHUABI U TUAPOKCHABI MeTauioB [-ITA
92 rpym, amomuHus, Mmeau (II), nunka, xenesa (II u II1), okcuasr yriepona

' (IT u 1V), xpemuus (IV), azora u docdopa (Il u V), cepst (IV u VI),
CEepHHUCTasi, CepHas, a30THCTas, a30THasA, ¢ocdhopHas, YrojbHas,
KpEMHUEBAsi KUCIIOTa U MX COJIH)

MPOTHO3MPOBATh U XapaKTEPU30BATh CBOMCTBA BEUIECTB B 3aBUCHIMOCTH OT
93 UX COCTaBa M CTPOEHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT HX

' CBOMCTB, BO3MOXXHOCTh TPOTCKAHUS XUMHUYECKMX MPEBpAIICHUA B
Pa3IUYHBIX YCIOBUAX

10 YMeHue coCTaBIATh MOJIEKYJISPHBIC M NOHHBIC YPaBHEHUS PEAKIUii, B TOM




HHUCIIC:

10.1

peaKkIuiit FOHHOTO OOMeHa

10.2

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ

10.3

WUTIOCTPUPYIOIIMX XWMHUYECKHE CBOMCTBA HM3YUYEHHBIX KJIAcCOB (TPYIII)

HCOPTaHUYCCKUX BCILICCTB

10.4

MOATBCPKAAOIMUX T'CHCTUYCCKYIO B3aUMOCBA3b MCIKY HUMU

11

YMeHne BIUUCIATh (IPOBOIUTH PACUEThI):

OTHOCUTEINIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MacCOBYIO

JOJII0 XUMHUYECCKOI'o 9JICMCHTA B COCAMHCHHUHA

11.2

MaCCOBYIO OOJIHO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00bEM Ta30B

11.4

M0 YpaBHCHUAM XUMHUUCCKHX peaKHHﬁ N HaXOAUTh KOJIMYCCTBO BCIICCTBA,

00BEM M Maccy peareHTOB WM MPOIYKTOB PEaKuu

12

Brnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMH METOJIaMH HAy4HOTO TIO3HaHMs (HalOJrofeHue, HU3MEpeHue,
JKCIIEPUMEHT, MOJEIMPOBAHUE) MPU HM3YyYEHHH BEIIECTB U XUMHUYECKUX
SABIICHUH; yMEHHE C(HOPMYITUpPOBaTh MPOOJIEMY M TNPEAJIOKHUTH MYyTH €€

pelieHus

12.2

Oe3omacHOi paboThl C XMMHUYECKUMH BEIIECTBAMH, XHMHUYECKON TTOCYI0M 1

1a0opaTOpHBIM 000pyIOBaHUEM

12.3

npaBmwiaMyd 0e30macHOro oOpallieHus C BEUIECTBAMH, HCIOJIb3YEMBIMH B
MOBCE/IHEBHOM JKM3HM, NpaBHJIaMU TIOBEJIEHUS B ILeENsAX cOepekeHus
370pOBbSl M OKPYXAIOUIEH NPUPOJHOW CpEAbl; IOHHMMAaHUE Bpela
(omacHOCTH) BO3AEMCTBHSI Ha )KUBbIE OPraHU3MbI ONPEACTIEHHBIX BEIIECTB,

CII0CO00B YMCHBIICHUA U MPCAOTBPAILLICHHUA UX BPpCAHOTO BO3I[GﬁCTBH§I

13

Hanunuwne MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA W OCYLICCTBJICHUSA

CICAYIOUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUCHUC M OIIMCAaHHC (1)H3H‘-IGCKI/IX CBOICTB BC€IICCTB, O3HAKOMJICHHEC C
(1)I/I3I/I‘IGCKI/IMI/I N XUMHUYCCKHUMHU SBJICHUAMU, OIBITBI, WIUIFOCTPUPYIOIINEC

IIPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEAKIUN

13.2

U3y4eHHe CIIOCOO0B pa3eeHus cMecer

13.3

MOJIy4YeHUE KUCIOpOJa U U3YYEHHE €ro CBOMCTB; MOJy4€HHE BOJOpOAa U
U3Y4YEHHUE €ro CBOMCTB; MOJyYEHHE YIJIEKUCIOro ra3a U HM3yuyeHHUe ero

CBOMCTB; I1I0Jy4Y€HUE aMMHAKaA U U3Y4YCHHE €T0 CBOMCTB




13.4

MPUTOTOBJIEHUE  pPACTBOPOB C  OMNPEICIEHHOW  MacCOBOM  JIOJEH

pacTBOPEHHOTO BELIECTBA

13.5

NPUMEHEHHE WHIUKATOPOB (JlakMmyca, MeTHIIoOpaHka u (eHondranenHa)

JUTSL OIIPENICIICHUS XapaKTepa cpeibl B paCTBOPax KUCJIOT U IIeJIoueit

13.6

UCCIIC/IOBAHNE W ONHMCAHWE CBOMCTB HEOPraHMYECKUX BEIICCTB Pa3IMYHBIX
KJIaCCOB;, H3YyYCHHUE B3aUMOJCHCTBHS KHUCIOT C METAUIaMH, OKCHIAMU
METaJUIOB, PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH OCHOBAaHHSIMH, COJISIMU;
MOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUE OAHOT'O MeETalllla
JIpYTUM W3 pacTBOpa COJH; HCCIeIOBaHHEe aMQpOTEPHBIX CBOWCTB

TUAPOKCUAOB aJIIOMUHUSA U TUHKA

13.7

peluieHue SKCIEePUMEHTANbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIACChl
HEOPraHWYECKUX COCAMHEHUI»; «DJIEKTPOIUTHYECKAs JUCCOLMAIUDY;
«Baxxknene HeMeTaluIbl ¥ UX COSAMHEHUY; «BakHele MeTalibl U uX

COCOAUHECHU A

13.8

XUMHUYECKHE SKCIIEPUMEHTHI, WUIIOCTPUPYIOLINE NPU3HAKK MPOTEKAHUS
peaknuii HOHHOTO OOMEeHa; KaueCTBEHHbBIE PEaKIMi Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAxX MOHBI: XJIOPUA-, OPOMHJI-, MO -, CyIbdat-, pocdart-,
KapOOHAT-, CHJINKAaT-aHHOHBI, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHMA,
MarHusi, KaJbliMsl, aJllOMUHUsA, *kene3a (2+) u »xeneza (3+), menu (2+),

LIUHKA

14

VYwmenue:

14.1

NPEJCTaBIsATh  Pe3yNbTaTbl  JKCIOEpUMEHTa B (opMe  BBIBOJOB,
JOKA3aTeNbCTB, TpaduUKOB W TAaOMUI] H BBISBIATH OMIUPHYECKHE

3aKOHOMEPHOCTHU

14.2

YCTAaHABJIIMBATL CBA3W MCXKAY pPCalbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKHUMHU
ABJICHUAMHU U MpoLCCCaMM, IMPOUCXOAAIMMU B MAKpPO- WU MHKPOMHPEC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI H MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJBI XHMHYECKHUX

9JICMCHTOB. HpOCTHG n CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBAa cocTtaBa BemlecTB. OTHOCHTEIBbHAs aTOMHAs Macca.
OtHOocHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas 40 XMMHYECKOTO 3JIEMEHTa

B COCOAUHECHUUN

1.5

KonnyectBo BemectBa. Moabs. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CIUHUILL BCIICCTBA

1.6

Du3nyeckue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ IMPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeEMa XHMHYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMU4YeCKuX 3aeMeHToB J[. .
Menneneesa. Ilepuonsl u rpynnsl. @U3NYECKUl CMBICI OPSAIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CoctaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000JI0ueK aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl [.1. Menneneena
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3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKUX IJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaius, Kainblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEILHOCTH,
METAIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUU C TMOJOXKEHHEM »HieMeHToB B Ilepuoguyeckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (TONIsAipHAsT ©  HEMOJIIPHAsi)  CBSI3b.
OIEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JeMeHTOB.  VoHHas  CBs3b.

Merannnueckas cBSI3b
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Tunbl KpUCTAIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeETaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 4 uxX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) "
HecoJieo0pa3yoIre; OCHOBaHWU (IIENOYM W HEpPacTBOPHUMBIE OCHOBAHUS);
KUCTIOT  (KHUCIIOpOAcOoAepXk alue ¢ OeCKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpEAHUX U KUCIIBIX )

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCTBIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, CephI, a30Ta, pocdopa, yriepoaa, KpEeMHHS

4.3

®duszndeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIECTB-METAUIOB: JIMTHS,
HATpHsl, Kaaus, MarHusl U KaJbIUs, aJIOMHHUS, jKelle3a. DICKTPOXHUMHUUCCKHI

PAI HaIPSKEHUN METaJlIOB

44

Pu3nyeckue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHUM HEMETAIUIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusndeckue U XMUMHYECKHUE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(I1V). [lonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenue okcuI0B METAILIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUAPOKCUAOB alIOMUHUS, JKeneza, UuHKa). [lomyueHue ocHoBaHui U

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOAHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yrompHO. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO6ue xuMuyeckre cBoicTBa cpeHux coiei. [lomyuenue comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOIOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenue amMMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme

CHOCOOBI OJTYYCHHUS METAJUIOB




4.12

I'eneTmueckas cBA3b MEXKIY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PeaKIuu

5.1

Knaccudukanusa XuMHUECKUX peakluid Mo pa3jiuyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMMU BELIECTB, MO TeroBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKHUX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHIECKOU peaklnK, TEPMOXUMUUYECKHE YpaBHEHUS. JK30-

U DHAOTEPMUYECKUE peaky. TepMOXUMUUECKUE YPABHEHUS
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OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKMCIEHHST W BOCCTAHOBJICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuu
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Teopust NIEKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONUThL. CUITbHBIC U clTa0ble dNeKTPOIUThL. CTeneHb AUCCOIHAIN

5.5

Peakumm moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHbIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUs 1 OKpY>Karonas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEaKkUuid B JabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMPHU XUMHYCCKUX OXKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAIOMIeH cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
pelIEHUH HKOJIOTHYECKUX MpodieM. YcuieHue mapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xxo3siicTBe. [IpumMeneHue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, IIOPaJIOMUHUM, OpoH3a) B OBITY H
IIPOMBIIIICHHOCTH UX coequHEeHUH. [IoHATHE 0 KOPPO3UM METaJlIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIECHHOCTH

6.5

[lepBoHauanbHbIC TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyIaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XMMAYECKUM YPaBHEHUSAM




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€ U3aHUE,
nepepadboranHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AximmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumusi: 9-if kiacc: 6a30BbIi yPOBEHb: YICOHUK; 5-€ U3TaHUE,
nepepadbotannoe ['adpuensia O.C., OctpoymoB U.I'., CnankoB C.A.

AxnuonepHoe oo0mectBo «M3aarenberBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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