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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHICMIMM TMpErnojlaBaHusl y4eOHOro mpeamera «XHUMHUSD» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHHUS] XUMHH C YUYE€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroiierocsi, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (POpPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBa€T OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0yYarouxcs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4HbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEIOBATEIBHOTO Pa3BUTUSL 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSASI PYHKITUH OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3yUaeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, TOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMHUPOBAHHE WHTEIUICKTyaIbHO pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM EATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBbHOE 3HAUYEHHUE MIJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIlIET0 MHUpa, MCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHSATh UX TIPH PEIICHUH MTPOOJIEM B IOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYIOBOM JACATEILHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Npo(uis U HampaBlICHHOCTH JajlbHEHIIEero
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHnst cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckas ¢popmyiia. BaieHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aToOMHasi mMacca. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€étel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBuiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIMUsI BOABI) U XMUMHUYECKUX (FOPEHHUE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BemecTBo. Haxoknmenuwe kucimopoma B TpUPOAE, (PU3WYECKHe W XUMHUYECKUC
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(deKT XUMHUECKON peakinu, TePMOXHMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI oyueHust. Kuciaotsl
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBasi 10711 BElIeCTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiatypa ocHoBaHuii. PU3UUECKUME U XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMHYECKHE CBOICTBA COJEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaoM meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJBI C METaNIaMU (HATpUEM H
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METaulaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJTOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. . M. MeHneneeB — y4y€HbId U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiui IKcCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCMOJIb30BAHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIN]I, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIHHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMiA C HUCIOJB30BAHUEM  METONA
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakluii HOHHOrO OOMeEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEMIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIENOBAHUE  AJIEKTPOIPOBOJIHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeraJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKUE CBOMCTBa, IOJy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (001Me KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALIICHMSL.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHEe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3yXa, MOYBbl U BOA0EMOB). docdop, amioTponHbe
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX yI00PEHHI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOPOLIHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00AJBHOTO MOTEIJICHUsI KJMMaTa, NapHUKOBBIN 3¢ dekt. YronpHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNIbHBIE TTOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaX, O€NKaX, yriieBoJax — U X
poiii B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHCHUH.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O61ure npeacraBieHus 00 okcuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3liaMu a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHCIIOTBI C MEIbI0 (BO3MOXXKHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, paclioO3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad M0 TeMe «BaxHeWlne HeMeTalulbl U X
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
THAPOKCUIBI HaTpusi W Kanus. l[IpumMeHeHue WIeNOYHBIX METAUIOB M HX
COEJIMHEHUM.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus u



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cosn kenesa (1) u xemnesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHJECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSA OKCHJIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaIbIKs, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TMIPOKCH/IA AITFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momolb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuasoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IMKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IpoleccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN H
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM YyUeOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEHW C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATENbHbIE MOTHUBBI, HAMIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOW U HCCIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUNA WU
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOJIE KaK HICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuUJI 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEILIECTBAMHU, a TAKKE B CUTYAIUSX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTAaTOB BBIJICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE NeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TOHSATHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHIYKTUBHBIC, JEAYKTHUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3bI IO TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpOBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM TPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABl M 3alpOChl MPU MOMCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIBTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UpPOBAaThb B IIpolecce Yy4eOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMSI 3a]1aBaTh BOMPOCHI (B XO€ AUasiora U (WIN) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBHIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIKMX MPoOJeM Ha OCHOBE yuéra OOLIMX HWHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIbHO ONPENEIATh UEIH JEATEbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca Ilepunomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHa ABOTajIpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3Y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEeaKIuil, EeCTECTBEHHO-HAyYHbIE METOJbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCY0H 1 JIaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKAasi PeaKlMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINM, MPEACIBbHO JOMYCTUMas KOHILICHTpaIlUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENEIIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmysie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX HOJATPYMH C YYETOM CTPOEHUSI UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHEIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPALLIEHHBIE YPABHEHNS PEAKLIMM NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO JJeMeHTa 1o (opmysie COeAUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMUA-, HOAUI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3AIIHMIO, BBISBIICHUE IPUUYNHHO-
CJICICTBEHHBIX CBSI3€W — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u Hpakruyeckue DuiekTpoHHbIE (HU(POBDbIE)
KounTtpoJabHbie padoThbI
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI /J1abopaTopHbIe
ONbITHI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuUMHS — BaXkHas 00J1aCTh
€CTECTBO3HAHHUS U bu6nmorexa LIOK
11 . 5 2/1
MPAKTUYECKOM ESITETbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
19 BemniecTBa 1 xumnueckue 15 1 /2 bu6nunoreka LIOK
' peaKknuu https://m.edso00.ru/7f41837¢c
Hroro no pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe I HEOPraHHYECKUX BelIECTB
21 Boznyx. Kucnopon. Ilonstue 5 11 bubmmnoreka HOK
' 00 oKcHIax https://m.edso00.ru/7f41837¢c
Bognopon.Ilonstue o kucinorax bubmuoreka [IOK
2.2 8 1/1
U COJISIX https://m.edso0.ru/7f41837¢c
Boga. PactBopsl. [lonsitue 06 bubnmorexa LIOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837¢c
54 OcHOBHBIE KJIACCHI ) 11 1 1/5 but6mmorexa [IOK
HEOPTraHUYECKUX COETUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pasneny 30



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

Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

[Tepuonnueckuii 3aKOH U

31 IIepnonnueckas cucrema ; bubnuoreka [JOK
' XUMHUYECKHX 3j1eMeHTOB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b. Bu6 110K
nonIMoTeKa
2 -
3 OxueuTensHo 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
bubmuoreka [IOK
)4 1
TOro Ho pasieity > https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUHIEE KOJIMYECTBO YACOB
- 68 6/10

1O ITPOI'PAMME



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

9 KUIIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHbIE
IIpakTHYeckue
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m Kontposabnbie  padoThl
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI /J1abopaTopHbIe
pecypcsl
ONBITHI
Pasnea 1. BemecTBo M XuMH4yecKkune peakiun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnnorexa [HOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 8 1 11 bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX bubnuoreka [IOK
2.1 4 1/1
aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 6 /1 bubmorexa HOK
' PyHsL. P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTeprucTUKa XUMHYECKIX Bt 1OK
nOIMOTEKA
2.3 VA- A 7 1/1
DIICMEHTOB TpYIIIbI. A3OT, hochop it i https://m.edso0o.ru/7f41a636
COCIIMHEHUS
OO01mast XxapaKTepPUCTHKA XUMHYECKUX
2.4 snemedToB IVA-rpynnel. Yriepon u 8 1 2/1 bubmorexa LOK
' . Py ’ P https://m.edsoo.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS



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

Uroro mo pazneny 25
Pa3gen 3. MeTa/JIbI M MX CO€IHHEHUS
. bubnmoreka [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 2/3 httos://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BerecTBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnmorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJINYECTBO YACOB 11O 68 718

INPOI'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
I DJIeKTPOHHbIE
Ne paKtuieckue Hara nugposeie
Tema ypoka KonTpoJsbHble  padoThI
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI /J1abopaTopHbIe
pecypchl
ONBITHI
Pazjen |. [lepBoHayaibHble XUMUYECKHE MOHATHSA
Tema 1.1 Xumus BakHast 001aCTh €CTECTBO3HAHUS U MMPAKTHYECKON JIEATESILHOCTH

. Hucmpykmaow no Th . BuGnorexa [TOK
Hpeaver - xumuu.  Pob - xummn 8 https://m.edsoo.ru/ff0d210c
JKU3HU yesoBeka. Tena u BeniecTa

2 IlousTne o0 MeTOomax IIO3HAHUSI B 1 bu6nmorexa LIOK
XUMUH https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Nel.

; H%aKTquCKaﬂ6pa60Ta Ne 1 «HpaB"I/IJIa . . BuGmorexa [IOK
PabOTRL B JIADOPATOPHH M TIPHCMET https://m.edsoo.ru/ff0d23dc
oOparneHus c 1a060paTOPHBIM
000pyI0BaHUEMY

. YucTsle BelecTBa 1 CMECH. CriocoOsr . n Bu6miorexa I[OK
DASACICHII CMecen https://m.edsoo.ru/ff0d26ca
Jlabopamopnuwiii onvim Nel

; HPpaKaneCKaﬂ paﬁvom Ne 2, . . Bu6miorexa I[OK
«Pasnenenme cmeceit (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYMCTKHU NTOBAPEHHOU COJIM)»

Tema 1.2 BemectBa u xumudeckue peakuuu (15 gac)
5 ATOMBI U MOJIEKYJIbI 1 bu6muoreka [JOK

https://m.edsoo.ru/ff0d2a6¢



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

7 XUMHUYECKHE  DJIEMEHTHI. 3Haku bubnunorexa LIOK
(CUMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BENIECTBA bub6numoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
9 A bu6nmoreka [IOK
TOMHOMOJICKYIAPHOE yHEHHE https://m.edso0.ru/ff0d2d50
3aKOH MTOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHYECKast (hOpMyJIa. bubnmorexa [IOK
BaneHTHOCTE aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
" 8THOCI/IT6JII>Ha$I aToMHas Macca. Bu6muorexa IJOK
THOCHTCIIBHAA MOJICKY IAPHAA https://m.edsoo.ru/ff0d323c
macca
12 MaccoBast 10151 XUMHYECKOTO bubnuorexa [{OK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemectsa. Mouib. bubmmoreka [JOK
Monspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKHUE bubmmoteka IIOK
ABJIEHUS. XUMHAYECKasl peaKkuus https://m.edsoo.ru/ff0d37fa
5 [Tpusnaku u yCHOBI/Iﬂv MPOTEKAHUS n BuGnnorexa [IOK
XIMITHECKHX pefl K https://m.edsoo.ru/ff0d3al6
Jlabopamopnuwiii onvim Ne2
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bu6nunorexa LIOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
. Brrunciienus KoanuecTBa, MacChl Bu6miorexa LIOK
BEIIECTBA 11O YP aBHeIV{MM https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanus XAMHYECKHUX
18 peakiuii (COeTMHEHUsI, PA3JIOKEHUS, / but6mmoreka [IOK

3aMeleHus, oOMeHa)
Jlabopamopmuuwiii onvim Ne 3

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

M. B. JIoMOHOCOB — Yy4€HBIN-

bubnunorexa LIOK

19 OHIHKIIOTICAHCT. O6?6H16HI/IC " L https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHU
o
20 f(()) H;:ﬁzﬂz:,};‘z:zgg:i ‘Iflj‘:-ﬂ{IMI/I‘IeCKI/Ie 1 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d4290
peaKIm
Pazpnen |1. BaxHeiimue npeacTaBuTe/ M HEOPraHUYECKHUX BelleCTB
Tema 2.1 Boznyx. Kucnopox. [Tonsitue 06 okcunax —(64ac)
AHanu3z KOHmpoavHOU padomol
21 Bo3gyx — cmecs raszos. Cocras 1 bubnnoreka [JOK
Bo3nyxa. Kucimopony — »3iemMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nyecKue 1 XMMAYECKUE CBOMCTBA
29 KHCJIOpoJia  (peakIuu  OKHUCIICHHS, 1 /1 bubanoreka LIOK
ropenue). llonstue 00 oxkcumax https://m.edsoo.ru/ff0d4614
Jlabopamopmuwiii onvim No 4
23 aGoparop n mpovsenmoen. 1 BuGmorexa LIOK
) https://m.edsoo.ru/ff0d497a
[IpumMeHeHue Kucnopoa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSTHE O 1 bubmuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHJOTEPMUUYECKHUX PEaKIIHsIX
g | Lo Cemrom pwer, | Butmorssa LOK
P AyXd, COCODBE €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIEHUS
IIpakTyeckas padora Ne3. no teme
«ITomydenne " cobupanue Bu6nnorexa [IOK
26 KHUCJIOPO/Ia, H3YUCHHE €T CBOMCTBY 1 1

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Tema 2.2 Bogopoa. [lonsitue o kucnorax u coisix (84ac)

97 Bonopoa — anemeHT u npocroe 1 bubmuorexa [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
®dusndecKkue 1 XUMHIECKUE

08 cBolicTBa Bojgopoxa. [Ilpumenenue 1 1 bubmmoreka [JOK
BOJIOpOJIa https://m.edsoo.ru/ff0d4dd0
Jlabopamopmuwiii onvim Ne5

bub6nmoreka [IOK
29 IT 1
OITHE O KHETOTAX 1 COMAx https://m.edso0.ru/ff0d50d2

30 CniocoObI noy4eHust BOA0poia B 1 bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTyeckas padora Ne 4 o

31 teme «Ilonydyenue u cobupanue 1 1 bubmorexa [IOK

y p N https://m.edsoo.ru/ff0d4f42
BOJIOPOIa, U3YUYCHHE €r0 CBOMCTBY

32 MonsipHblii 006EM Ta30B. 3aKOH 1 bubnuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KoJIMUeCcTBa

33 BEIIIECTBA r'a3a MO €ro U3BECTHOM 1 bubmorexa HOK

. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA UK 00BEMY
Brruucnenus 00bEMOB ra3oB 1Mo

34 YPAaBHEHUIO PEaKIM1 Ha OCHOBE 1 bubmmnoreka HOK
3aKOHa 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

Tema 2.3 Boaa PactBopsl. [lonsitue 06 ocHOBaHusX. (5 4ac)
35 dusnveckue U XMMUYECKUE CBOMCTBA 1 bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsarue 00 Bu6mrorexa LIOK
36 WHMKATOpax 1

https://m.edsoo.ru/ff0d59e2



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bona kak pactBopuTeIs.

37 HacrimmeHnnble 1 HeHACBIITCHHEIC 1 bubnunorexa LIOK
pactBopbl. MaccoBas 10Jis1 BElecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
Ilpakmuueckan padoma Ne5. 1o
38 teme «[IpUroToBIeHE PaCTBOPOB C 1 1 bu6moreka LIOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
Konumponvnas pabomaie2 Bu6miorexa LIOK
39 : 1 1
IO TeMam: 10 Teme «KHCIOpox. https://m.edsoo.ru/ff0d6342
Bonpopoa. Bona»
Tema 2.4 OcHOBHBIC KJ1acChl Heopranuueckux coeauHeHuit (11 yac)
AHnanu3z  KOHmMpPOIbHOU  padomol Bu6muorexa IJOK
40 Oxcuapl: cocTaB, KiaacCH(pHKaLus, 1 https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa T '
[lomyyenne U XMMUYECKUE CBOWCTBA
a1 KHCJIOTHBIX, OCHOBHBIX u 1 /2 bubnnorexa [JOK
aM(pOTEepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
Jlabopamopnuiii onvim Ne 6-7
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, 1 bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 Ilomyyenue U XMMUYECKUE CBOWCTBA 1 bubmuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, kmaccudukamms, 1 bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonydyenne M XMMHUYECKHE CBOMCTBA
KHCIIOT
bubnuotexa [JOK
45 Jlabopamopnwiti onvim Ne 8-9 1 /2 1

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conmu  (cpegnue): HOMEHKIATYpa,

46 CIocoObl MOJY4YEHUS, XUMHYECKHE 1 /1 bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ad9474
Jlabopamopmuwiii onvim Ne 10
Ilpakmuueckasn paooma Noé.

47 PerieHne sKCHepUMEHTAIBHBIX 3a/1a4 1 1 bubmmoreka [JOK
nmo TtemMe  «OCHOBHBIE  KJIAacChl https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUID)

8 xaacommn neopramaco i Butnwotexa LIOK
U — https://m.edsoo.ru/00ad9a50

49 O06o01IeHre U cucTeMaTr3aIus 1 bubnuorexa [{OK
3HAHUM https://m.edsoo.ru/00ad9ch2

50 f(()) ngeol.\]/ll;?l aﬂanglz’(::;ﬁéj KJIaCChI 1 1 brbmmorexa LIOK
HEOPTAHIYECKIX COSHHEHHID), https://m.edsoo.ru/00ad9ela
Paznen Ill. Ilepuoguyveckuii 3aKoH U TePUOAUYECKAS CHCTEMAa XUMHYECKHX
iementoB .M. MenneneeBa. Ctpoenune aromMa. XuMHUYeCKass CBS3b.

OxucanTeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuN
Tema 3.1. Ileproguyeckuii 3aK0H ¥ MEPUOJUYECKAS CHCTEMa XUMHUYECKUX DJIEMEHTOB
A .N. MenneneeBa. Ctpoenue atoma. (7 yac)

AHaJIN3 KOHTPOJIbHOH PadoThl

51 [TepBbie MOMBITKY KIacCUpUKAITTT 1 bu6mmoteka IIOK
XMMHMYECKUX 3J1eMEHTOB. [lonsATHE O https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB

[lepronnueckuii 3aKOH U
52 Ilepnonnueckas cucrema 1 bubmuoreka [IOK

XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

bubnunorexa LIOK

53
Hepuozpl, rpyrmeL, noArpyime! https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX bubmuorexa [{OK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK Bu6uorexa LIOK
95 aToMOB 3J1eMeHTOB [Teproauaeckon _
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnnorexa [{OK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS Pa3BUTHS HAYKU U NPAKTUKU. /1. bubnuoreka [IOK
N. MenpneneeB — yu4€Hbli, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Tema 3.2 Xumuueckas cBsizb. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE peakIuu (8 4acoB)
DIIEKTPOOTPULIATETLHOCTh aTOMOB BuGnnorexa [IOK
58
XUMUHCCKIX 5ICMCHTOB https://m.edso0.ru/00adaab8
bu6nunorexa LIOK
59 Honnas xuMHu4deckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudecKkas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenossspHas bubmmnoreka HOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 CreneHb OKUCIEHUS
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bu6muoreka [JOK

peaxiuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

64 OKUCIIUTENIN U BOCCTAHOBUTEIIH 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb076

65 Kontpoasnas padora Ne4 3a kype 1 bubmmoreka [JOK
8 kiacca https://m.edsoo.ru/00adb486

66 AHalM3 KOHTPOJBLHOW PpadoTHI 1 Bu6mumotexa [JOK
Peseps https://m.edsoo.ru/00adb33c

67 Peseps 1 Bu6muoteka [JOK
https://m.edsoo.ru/00ad9ch2

68 Peseps 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB 110 68 6/10

ITPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KoHnTpoJsb
HbIE
padoThI

IIpakTHye
CKHe
padoTs1/
Jlaboparo
pHBIE
padoThI

Pa3nen | BemecTBo M XMMH4YeCKHe peaknu

Jara
u3yue
HUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbHbI
e pecypchbl

Tema 1.1 [ToBropenue u yriyOiieHHe 3HAaHUH OCHOBHBIX pa3ziesnioB Kypcea 8 kimacca (5

qyac)

BBoanbrit
MHCTPYKTaX MO
Th.
[Tepuoanueckuit
3aKOH.
Ilepunonuueckas
cucTremMa
XHUMHYCSCKHX
anemenToB J[. U.
Menaeneena

3aKOHOMEPHOCT
U B U3MEHEHUHU
CBOMCTB
XUMHYECKHX
JJIEMEHTOB
IIEPBBIX TPEX
IIEPUOJIOB

bubmuorexa [JOK
https://m.edsoo.ru/0
Oadb59e

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadb6b6

Knaccudukanms
Y HOMEHKJIaTypa
HCOPTaHNYCCKUX
BELIECTB

Bunbr
XUMHYECKON
CBSI3U U THUIIBI
KPUCTAJUTMYECKH
X peméToK

KonTtpoabHnas
padora Nel mo
Teme:
«IToBTOpEHUE U
yriryoneHue
3HaHUI
OCHOBHBIX
pas3aenoB Kypca
8 Kitacca»

bu6nmoreka [JOK
https://m.edsoo.ru/0
Oadb7e2

bubmuorexa [JOK
https://m.edsoo.ru/0
Oadbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Tema 1.2 OcHnosHvie 3akonoMepHOCmMU Xumudeckux peaxkyutl (4 uac)

AHaau3
KOHTPOJILHOM
padoTsI. bu6mmoreka [IOK
6 fﬁ;;‘:i%’?;ium 1 https://m.edso0o.ru/0
N Oadbch0
peaxiui mo
pa3IUYHBIM
MpU3HAKaM
IlonsTue o
CKOpPOCTH
XUMHIICCKO bubmuoreka [JOK
7 I;IeaKHHH' 1 https://m.edsoo.ru/0
OMATHE O Oadbe9a
TOMOTE€HHBIX U
TeTEPOrCHHBIX
peaKIusIx
ITonsatue o
XHMHUYECKOM
PaBHOBECHH.
®DakTOpHI,
BIIUSIOIINE HA bubmuorexa [JOK
8 CKOPOCTh 1 https://m.eds00.ru/0
XUMHYECKON Oadc28c
peaxkuuu u
MMOJI0KEHUE
XUMHYECKOTO
paBHOBECHS
bu6nmoreka [JOK
9 OxuciprensHo- 1 https://m.eds00.ru/0
BOCCTaHOBHUTEIIb
Oadcade
HBIE PeaKIuu
Tema 1.3 Inekmpoaumuueckas nuccounanus (8 yac
Teopus
ANEKTPOIUTHYEC
KOl bubmuorexa [JOK
10 | mucconmaruu. 1 https://m.eds00.ru/0
CunbpHBIE U Oadcd68
ciaa0ble
AIEKTPOJIATHI
Honneie bu6mmorexa [IOK
11  ypaBHeHus 1 https://m.edso0.ru/0
peakuuii 0add448
XHUMHUYECKHE
CBOMCTBA Bubnuoreka HOK
12 xucnoru 1 https://m.eds00.ru/0
OCHOBaHHI B Oadd5d8
CBETE



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

MPEICTABICHUN
00
3JIEKTPOJIUTHYEC
KOt
JMCCOLMalU

XHUMHYECKHE
CBOMCTBa
KHCJIOT U
OCHOBaHHI B
CBETE

bubmuoreka [JOK

13 S —— https://m.edso0o.ru/0
0add8hb2
00
AICKTPOJIUTHYEC
KoM
JIHACCOLIAAIAN
ITonstue o
TUAPOIN3E bubmmorexa LIOK
14 conen /1 https://m.eds00.ru/0
Jlabopamopnuliii Oadd9d4
onwvim Nol
O0600111eH1E U bu6mmoreka [IOK
15 | cucremarm3aius https://m.edso0.ru/0
3HaHMH Oaddd12
IIpakTuyeckasn
padora Nel. bu6mmoreka [IOK
16 «Pemerne 1 https://m.edso00.ru/0
JKeHepH Oaddbfa
MEHTaIbHBIX
3a1aud»
KonTtpoabnas
padota Ne2 o
TeME:
«DIeKTPOTUTHY bubamnorexa IIOK
17 eckas https://m.edso00.ru/0
JIMCCOITHAITHS. OaddecO
XUMHUYECKHE
peaknuy B
pacTBopax»
Paszgen |1 Hemeraibl 4 UX cOeMHEHHUSA
Tema 1.1 O0mas xapakrepucTuka XuMuieckux anneMeHToBV A — rpynnel. ["anorens
(4 yaca)
AHaaus
KOHTPOJILHOM
paboTnl bubnnorexka [HOK
18 )?a6li1lxe /1 https://m.eds00.ru/0
PAKTCPHCTHIA Oaddfe2
rajoreHoOB.
XHUMHUYECKHE

CBOIiCTBa Ha



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

IIpUMepe XJopa

JlaGopaTopHbIi
onbIT No2
XIJ1I0pOBOIOPOI.
ConsiHas
KHCJIOTA, bubmuoreka [JOK
19 xummueckue https://m.eds00.ru/0
CBOICTBA, Oadel04
MOJTyYeHHUE,
MIPUMCHECHUE
IIpakTHyeckas
padora Ne2:
«Ilomyuenue bubnuorexa [IOK
20  consnoii https://m.eds00.ru/0
KHCJIOTHI u 0ade348
U3Yy4YCHHE ee
CBOMCTBY»
Brruncaenus mo
ypaBHEHUSAM
XUMHUYCCKHUX bubmuorexa [JOK
21 peakumii, ecmu https://m.eds00.ru/0
OJIMH u3 0ade488
peareHToB JaH B
U30BITKE
Tema 2.2 O01masi XapaKTepUCTHKA XUMHYECKHUX 3JIeMEHTOB 31eMeHTOBV |A —
rpynnsl. Cepa u ee coequHenus (6 yac)
Obutas bubmuorexa [JOK
22 | XAPaKICPHCTHKA https://m.edso00.ru/0
anemeHToB VIA-
Oade64a
TPYTIIBI
Annorpomnssie
MoaudHUKaIuu
CepHI.
Haxoxxnenue bubanoreka HOK
23 cepol u eé https://m.eds00.ru/0
COEIUHEHHH B Oade64a
MIpHUPOJIE.
XuMH4ecKue
CBONCTBA CEpHI
CepoBoaopon,
CTpOCHHE, bubmuorexa [JOK
24 pusnueckue u https://m.edso0.ru/0
XHUMHYCCKHE 0ade802
CBOMCTBA
OKcuibl cepsbl. bubnuroreka [JOK
25 CepHas xucnora, https://m.eds00.ru/0

dusnueckue u
XMMUYECKHUE

Oadea28



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

26

27

CBOMCTBA,
MIPUMEHEHUE

Xumudeckue
peaxiuu,
JIeKallue B
OCHOBC
MIPOMBIIIIICHHOT
o criocoba
MOJTYyYEHUS
CEepHOM
KHCJIOTBHI.
XUMHUYECKOe
3arpsA3HEHUE
OKpYKaroleun
cpebl
COEIMHEHNSIMHI
CEPHI.
Jlabopamopnulii
onvim Ne3

Breruucnenue
MacCOBOM J0JIU
BBIXO0JIa
MPOAYKTa
peakiumn

/1

bu6mmoreka [IOK
https://m.edso00.ru/0
Oadec8a

bubmuorexa [JOK
https://m.edso0.ru/0
Oadec8a

Tema 2.3 Obwan xapakmepucmuKka XuMu4ecKux 371eMeHmos 31eMeHTOB VA — IpyIbl.

A3ot, dpochop u ux coenunenus (7 yac)

28

O6mmas
XapaKTEepUCTHKA
anemMeHToB VA-
rpynnsl. A30T,
pacnpocTpaHeH!
€ B IPUPOJE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadeeab

29

30

AmMmuak, ero
¢buznyeckue u
XUMHYECKHE
CBOICTBA,
MOJTy9YCeHUE U
MIPUMEHEHUE
Jlabopamopnulii
onvim No4

IIpakTHyeckasn
paGora Ne3.
[Tonyuenue
aMMUaKa u
U3Yy4YEeHHE €ro
CBOWCTB.

/1

bu6mmorexa [IOK
https://m.edsoo.ru/0
0adf004

bu6mmoreka [IOK
https://m.edso0.ru/0
0adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

31

AzortHas
KHCIIOTA, €&
¢busnveckue u
XUMHUYECKHUE
CBOICTBa

bubmuorexa [JOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coJieit
aMMOHUS B
KayecTBe
MHHEPaTbHBIX
ya00peHuH.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY’Karolen
Cpelbl
COCITUHEHHSIMU
azora

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf518

Tema 2.4 Oowas xapaxmepucmurka XuMu4eckux 371emMeHmo8 31eMeHTOB VA — IrpyIibl.

yI‘J'ICpOIL n erMHI/Iﬁ H UX COCANHCHUA

(8 yac)

33

34

docdop.
Oxcun
docdopa (V) u
dbochopnas
KHCIIOTA,
¢duznyeckue u
XUMHYECKHE
CBOICTBA,
MOJTyYeHHE

Hcnonb3oBanu
e ¢ocaros B
KauecTBe
MUHEPATBHBIX
yaoOpeHui.
3arpsi3HeHue
MIPUPOTHOMN
CpeIbI
dbocharamu

bu6nmoreka [JOK
https://m.edsoo.ru/0
0adf68a

bu6mmorexa [IOK
https://m.edsoo.ru/0
0Oadfc20

35

Yraepon,
pacmpocTpaHeH!
€ B IIPHpPOJIE,
¢duznveckue u
XHUMHUYECKHE
CBONCTBA
Jlabopamopnuiii
onvim Ned

/1

bu6mmoreka [IOK
https://m.edso0.ru/0
0Oadfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxkcunbl
yriepoja, ux
(dbuzuveckue u

XUMHYECKUE
. bubmuoreka [JOK
CBOMCTBA.
36 https://m.edsoo.ru/0
DKOJIOTUYECKHU
Oadfebe
€ MPOOIEMBI, -
CBSI3aHHEBIE C
OKCHIIOM
yriaepona (1V)
VroapHas bu6mmoreka [IOK
37 KHCJI0Ta U €€ https://m.edsoo.ru/0
CoJH 0ae006¢
[Ipaktrueckas
pabota Ne 4 o
TEME
"[lonyuenue bubnuoreka [IOK
38 YTIEKUCIIOTO https://m.edso0.ru/0
rasa. 0ae027e
KauecTBeHnnas
peaxius Ha
kapOoHaT-uoH"
[TepBonauasibH
pI€ TOHATHUSI 00
— bubmuorexa [JOK
39 Bep coTBAX KaK https://m.edsoo.ru/0
m 0ae054e
0 COEIMHEHUIX
yriepoja
. bubnuotexa [JOK
Kpemuuii u ero
40 I https://m.edsoo.ru/0
A 0ae080a
[IpakTrueckas
paborta Ne 4.
Pemenue
JKCIEpPUMEHTA
bu6mmorexa [IOK
JIBHBIX 3a7a4
41 o Teve https://m.edsoo.ru/0
. 0ae0bf2
«Baxuenue

HEMCTAJJIbI U
ux
COCAUHCHUA»



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

42

KonTtpoabnas
padora Ne3

o TeMe
«Baxunenmue
HEMETaJUIbI U
ux
COCJIMHECHHU S

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae0el8

Paszgea |11 Merasbl 1 UX coeTMHEHUSA

Tema3.1 O0mue cBoiicTBa MeTauioB (4 yac)

43

Anaan3
KOHTPOJILHOM
padorbl OOmas
XapakTepUCTUKa
XAMUYECKHX
JJIEMEHTOB  —
METAaJJIOB.
Merannuueckas
CBSI3b Hu
MeTaJuTndecKas
KPUCTaJUIMYECKA
s peueTKa.
duznueckue
CBOMCTBa
METaJJIOB

bubmuorexa [JOK
https://m.edsoo.ru/0
0ael03e

44

XHAMHYECKUE
CBOMCTBA
METaJUIOB.
ONEKTPOXUMHY
€CKHUH psf
HaIpsHKEHUN
METaJUJIOB

bu6nmoreka [JOK
https://m.edso0.ru/0
0ael156

45

OO6mmue
CITIOCOOBI
MOTYyYEHUS
METaJJIOB.
CnnaBhbl.
Breruucnenus
o
YpaBHEHUSIM
XUMHYECKHAX
peakuuii, eciu
OJINH U3
peareHToB
COACPKUT
MpuMecu

bubmuorexa [JOK
https://m.edsoo.ru/0
0aell56

46

Ilonsarue o
KOppO3HH
METAJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ael278



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

Tema 3.2 Baxueiimue metamibl 1 ux coenHeHus: (16 4ac)

bu6mmoreka [IOK
47 IlenomELe 1 https://m.edsoo.ru/0
METaJIIbI 0ae14b2
Oxenzbt bubmuorexa [JOK
48 TUZIPOKCHEL 1 https://m.edsoo.ru/0
HaTpui I 0ae14b2
KaJus -
[lenounozeme
JIBHEIC bubmuoreka [JOK
49 METaJlIbl — 1 https://m.edso00.ru/0
KaJIbIIMH U Oael5e8
Mar"um
Baxuetimmue bu6mmoreka [IOK
50 | coegquHeHUSA 1 https://m.edso0.ru/0
KaJIbLAsA 0ael5e8
O06o01eHue u bubmuorexa [JOK
o1 CUCTEMaTHU3aIN 1 https://m.edso0.ru/0
s1 SHAHUH Oael5e8
AKeécrroers bubmuorexa [JOK
52 lcaﬁglc’logm o 1 https://m.eds00.ru/0
yCTpaHEHHs 0ae1886
IIpaxTrueckas
paborta Ne 5 o
Teme bu6mmoreka [IOK
53 "KécTKoCTh 1 1 https://m.eds00.ru/0
BOIBI U Oaelae8
METOJBI €€
yCTpaHeHHs"
bu6mmoreka [JOK
54 AnmroMunwui 1 https://m.eds00.ru/0
Oaelc64
AmpotepHbIe
CBOMCTBA Bu6mmorexa [JOK
55 okcnAan 1 /1 https://m.eds00.ru/0
THJIPOKCH/IA 0aelc6a
JIabopaTopHbIi e
onbIT Neb
Keneso. bubnmoreka [JOK
56 1 https://m.edso0o.ru/0
0aeld86
Oxeunt, Bu6mmorexa [TOK
57  THWAPOKCHIBI M 1 /2 https://m.eds00.ru/0
comu xene3a (IT) 0863566
u xenesa (111). -



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

58

59

60

JlabopaTopHBbIid
ombIT Ne7-8

O06001IeHne 1
CHUCTEMaTHU3alusa 1
3HaHUU

IIpakTHyeckasn
padora Ne6.
Pemenne
JKCHepu-
MEHTAIbHBIX 1 1
3aJ1a4 I10 TeMe
«Baxnenmme
METAaJlJIbI U UX
COEIMHEHUSDY

Breraucnenus
1 (o)
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii, eciiu
OJINH U3
peareHTOB J1aH
B U30BITKE WU 1
COJICPKUT
MIPUMECH.
Brerancnenus
MacCOBOM JOJH
BBIXOJIa
MPOYKTa
peaKIuu.

bu6mmoreka [IOK
https://m.edso0.ru/0
Oae35e6

bu6mmoreka [IOK
https://m.edso0.ru/0
Oae3de8

bubmuorexa [JOK
https://m.edsoo.ru/0
0ael750

61

O06001IeHne 1
cUCTEMATHU3AIN 1
s 3HAHUU

62

63

KoHnTpoubHasn
padora Ne4 o
TeME: § 1 1
«Baxwneiimie
METaJIIbl U UX
COEJIMHEHUSD)

Pazgen IV Xumus u okpy:kaiomas cpeaa
Tema 4.1 BemectBa u Matepualibl B )KU3HU YeoBeKa (3 4ac)
AHaauns
KOHTPOJILHOM
padoThI
BemecTBa u
MaTrepuaibl B
IOBCEIHEBHOMU

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae3f50



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

JKU3HU
YyeJIOBEeKa
XUMHYECKOE
bu6mmoreka [IOK
3arpsi3HEHUE
64 VK . 1 https://m.edsoo.ru/0
OKpYzaioteH 0ae4270
Cpelibl
Ponrs xumMuu B
bu6mmoreka [IOK
perieHnun
65 « 1 https://m.edsoo.ru/0
SKOJIOTUYECKUX 0264270
pooem
Pe3epBHOe Bpems —(3 4ac)
Pe3epBHbIit
YPOK. bubnnorexa [JOK
66 O0600111eH1E U 1 https://m.edsoo.ru/0
cucTeMaTH3alu 0ae0d0a
s SHAHUN
Pe3epBHbIit
YPOK. bubnnorexa [JOK
67 O06006111eHE U 1 https://m.edsoo.ru/0
cucreMaTu3alu 0adb33c
s1 3HAHUN
Pe3epBHbIit
YPOK. bubnuotexa [JOK
68 O0600111eHE U 1 https://m.edsoo.ru/0
cucreMaTu3alu 0ad9ch2
s1 3HAaHUN
OBIIEE
KOJINYECTBO
68 718
YJACOBIIO

IMPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




