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MNOACHUTEJBHASA 3AIINCKA

[Tpumepnas pabouast mporpamMma Mo XMMUU JIJIsl 00YyHAIOIIUXCS C 3a€PIKKOM
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIErO
oOpa3oBaHusl COCTaBjieHa B coOTBeTcTBHM ¢ DenepanbHbIM TOCYIapCTBEHHBIM
oOpa3oBaTeIbHBIM  CTAHIAPTOM OCHOBHOrO o0Omiero obOpazoBanust ([Ipukas
MunnpocBenienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBoMm toctuniuu Poccuiickoir ®@enepanuu 05.07.2021 1., per. HOmep
64101) (manee— OI'OC OOO), IlpumepHol amaNTUPOBAHHOW OCHOBHOM
o0Opa3oBaTeIbHON TTPOTPAMMOI OCHOBHOTO OOIIEro oOpa3oBaHus 00yJarOIIMXCS C
3aepkkor ncuxudeckoro passutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoit
paboueld mporpamMmbl ydeOHOro mnpeaMera «Xumus» (0a30BbIi  YPOBEHB),
[IpumepHO# mporpamMmMoil BOCIHUTaHUSI O0YYaIOIIUXCsl PU TTOTyYEHUH OCHOBHOTO
oOmiero oOpa3oBaHUs, C YYETOM pacCHpelleJICHHBIX IO KjaccaM IPOBEPSIEMbIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTelIbHOM MpOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHMsI U AJIEMEHTOB COACP)KAHUA, MPEICTABICHHBIX B
VYHuBepcanbHOM Konudukatope 1mo xumuu, KoHuenuuu npenopaBaHusi y4eOHOTO
npenMera «Xumus», B 00pa3oBaTelbHBIX oOpraHuzanusx PO, peanusyromux
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMBI.

OO01ast xapakTepuCcTHKA y4e0HOIr0 npeamMera « XuMus»

YueOHbiii npenMer  «XHUMHS»  BXOOUT B MPEIMETHYHO  00JacThb
«EcTecTBEHHOHAay4YHbIE  NpeaMETb». B cHcTeMe  eCTeCTBEHHOHAy4YHOTO
o0pa30BaHUs XUMUS KaK YYEOHBIA MPEIMET 3aHMMAET BaXKHOE MECTO B IMO3HAHHUH
3aKOHOB NPHUPOAbI, (POPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JIaHUH OCHOBBI
XUMHYECKUX 3HAaHUH, HEOOXOAMMBIX Ui T[IOBCEAHEBHOM JKM3HU, HAaBBIKOB
3I0pOBOro M Oe30macHOro MJisi 4YeJoBeKa M OKpyKawlled ero cpenbl oOpaza
YKU3HM, & TAK)KE B BOCIIUTAHUH 3KOJIOTUYECKOMN KYJIBTYPBHI.

YcnemHocTh M3y4eHUsT XHMHMHM CBsSI3aHA C  OBJAJACHUEM XUMHUYECKHM
S3BIKOM, COOJIIOJICHUEM TMpaBWJl 0O€30MacHOM pabOTHl TPU  BHITIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMHUHU C
JPYTUMU IIPEIMETAMM IIKOJIBHOTO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW M OpraHUYeCcKOM
xumuu. ['maBHOW wuzaeel mporpaMmbl SBISIETCS cO3JaHUE 0a30BOr0 KOMILJIEKCA
OMOPHBIX 3HAHUHN MO XMMHH, BEIPAXKEHHBIX B (hOPME, COOTBETCTBYIOIIECH BO3pacTy
00y4JaroImmxcst U UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B comepkanum HaHHOTO Kypca MPEACTABIEHbI OCHOBOIOJArarolne
XUMHUYECKUE TEOPETUYECKUE 3HAHUS, BKIIFOUAIOIINE U3YUEHUE COCTABA U CTPOCHHUS
BEILIECTB, 3aBUCHMOCTH HMX CBOMCTB OT CTPOE€HHS, INPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, MCCIECIOBAHUE 3aAKOHOMEPHOCTENM XUMHMUYECKUX IPEBPAICHUM U IyTEu
YOPABJIEHHS UMH B LEJISIX [TOJIYYEHUS BELIECTB U MAaTEPUAIIOB.

TeopeTudecKyr0 OCHOBY M3y4E€HUS HEOPraHMYECKOM XWMHUHU COCTaBISAET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmonmueckuin 3akon JI.MI. MenneneeBa c¢



KpaTKUMHU CBEJEHUSIMH O CTPOEHMM aTroMa, BUJAX XUMHUYECKOW CBs3H,
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIIUH.

B wusydueHuum Kypca 3HAuMTeIbHAas POJb OTBOAUTCA XHUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JAaOOPAaTOPHBIX paboT, OMUCAHHIO
pe3yNbTaTOB YYEHUYECKOTO OSKCIEPUMEHTa, COONIOJCHHI0 HOPM M IPaBHII
Oe3omacHoi paboThl B XUMUUYECKOH J1a00paTOpPHH.

Peanuzamusi gaHHOM mporpaMMbl B Tpolecce OOyuYeHHUs MO3BOJIUT
oOyuaromumcst ¢ 3IIP ycBouTh KiIHO4YEBBbIE XUMUYECKNE KOMIIETEHLUUU U TOHSATh
POJIb ¥ 3HAUEHHUE XUMUHU CPEIIU APYTUX HAYK O MPUPOJIE.

N3ydyenne XumMuu croco0cTByeT (POPMHUPOBAHUIO Y OOYUAIOIIUXCSA HAYUYHOTO
MHUPOBO33pEHUS, OCBOEHUIO OOLICHAYYHBIX METOAOB (HAOJIOJIEHUE, U3MEpPEHUE,
HKCIEPUMEHT, MOJIETIMPOBAHUE ), OCBOCHHIO IIPAKTHUECKOI0 MPUMEHEHHUS Hay4YHbIX
3HaHUN, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBS35X C npeaMeraMu « OKpysKaromui
Mup», «®@usuka», «buonorus», «l'eorpadpus», «Maremaruka» u (opmMupyer
KOMIIETEHIIUU, HEOOXOAUMBbIE [Jii TPOJOJDKEHUsT oOpa3oBaHus B  00JacTu
€CTECTBEHHBIX HayK.

N3yueHne xXuMuu crnocoOCTBYeT pa3BuTHi0 y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpakeHUs, (PYHKIMOHAIBHONH TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKH aHAIM3HPOBATH HH(POPMAIIHIO, IPEACTABICHHYIO B
pa3nuuHbX  (opMax. 3HAUMMOCTH TpeAMeTa Ml Pa3BUTUS  KUIHEHHOU
KoMIleTeHIIMK  oOyvaromuxcst ¢ 3I[IP  3akmrouaeTrcs B yCBOGHMH OCHOBBI
XUMHYECKUX 3HAHUM, HEOOXOIMMBIX JMJii TOBCEIHEBHON JKM3HM; HABBIKOB
3I0pOBOro M 0Oe30macHOro MJisg 4YeJoBeKa M OKpyKawlled ero cpenbl oOpaza
XKU3HU; (POPMUPOBAHUU FKOJIOTMUYECKOMN KYJIbTYpHI.

[Iporpamma oTpaxaer coaepkaHue 00ydeHUs MPeAMETY « XUMHUSD» C YUETOM
0coOBIX oOpa3zoBaTeNbHBIX MOTpeOHOCTeH oOyuarommuxcs c¢ 3I[IP. OmnageHue
y4eOHBIM TIPEIMETOM «XHUMHUS» MPEACTABISET OMPEACICHHYIO TPYIHOCTH IS
oOyuatommuxcst ¢ 3[IP. D10 cBS3aHO C OCOOEHHOCTSMHM MBICIUTEIbHON
JESTEIIBHOCTH, TEPUOINICCKUMHU KOJIeOaHUSIMU BHHMAHUS, MaJbiIM OO0BEMOM
namsTH, HEJOCTaTOYHOCThIO  OOINero  3amaca  3HaHWH, TOHWKCHHBIM
MO03HABATEILHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHAI.

Jl7is peoioNieHrst TPYIHOCTEH B M3YUYCHHH YUeOHOTO MpeaMeTa « XUMUS»
HeoOxoaMMa ajantanus o0beMa U XapakTepa ydeOHOro wMarepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTEropuu OOyYaroIIMXCs, Y4YeT HX
OCOOCHHOCTEM pAa3BUTHS: HCIOJIb30BAHUE AJNTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXKMPEAMETHBIX CBSI3€H, OCTENIEHHOE YCIOKHEHNE U3yYaeMOro MaTepHara.

[Ipy w3yyeHHMH XUMHH HEOOXOJUMO OCYUIECTBIIATH B3aMMOJCHCTBHE Ha
MTOJIMCEHCOPHOU OCHOBE.

Teopetnueckuid  maTepuan pEKOMEHIyeTCsl u3y4yaTb B  IIpoliecce
IPAKTUYECKON N1€ATEIbHOCTU. BO3MOXKHO BBIAECIEHUE OTAEIBHBIX YPOKOB Ha
pelIeHre 3aa4 B CBSA3U CO CJIIOXKHOCTBIO aHanu3a Tekcra oOydaromumucs ¢ 3I1P.
OpraHuyeckoe €IMHCTBO MPAKTUYECKOM U  MBICIUTEIBHON  JEATEIbHOCTH
oOydarolmuxcss Ha YpOKaX XUMHHM CIIOCOOCTBYET IMPOYHOMY M OCO3HAHHOMY



YCBOEHUIO Oa3UCHBIX XUMHUYECKUMX 3HaHUW M yMeHuil. Ocoboe BHUMaHUE IpHU
W3YUYCHUU XUMUU YACISICTCS M3YUCHUIO «CKBO3HBIX» MOHATUNA W (HOPMHUPOBAHUIO
HaBbIKA CTPYKTYpHUPOBAHUS MaTepHaa.

Heau u 3a1a4u U3ydeHusi y4eOHOro mpeaMera « XuMHs»

Obwue yenu wM3ydeHUsl y4eOHOro mpeaMeTra «XHUMUsS» MPEICTaBICHBI B
[IpumepHoii paboueil mnporpamMmme OCHOBHOro oOmero ooOpa3zoBanud. OHu
aKTyaJIM3UPOBaHbl C YYETOM HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHus, HAMNpPABICHHOCTH OOy4YeHUsST Ha pa3BUTUE U CAMOPA3BUTHE
JUYHOCTH, (hOpMUpPOBaHKE €€ UHTEIJIEKTa U 0011Iel KyIbTypbl. OOyueHue yMEeHUIO
YUYUTBCS U TPOJOJIKATH CBOE 00pa30BaHHUE CAMOCTOATENLHO B HACTOSIIEE BpeMs
SBJIICTCSI OJHOM W3 BAXKHEUIIUX (PYHKIUN Y4EOHBIX MPEIMETOB, B TOM YHCIE U
«XUMUNY.

Jlns oO6yuaronuxcst ¢ 311P, Tak e, Kak U JJI1 HOpMaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBaIOIIMX OCHOBHYIO  00pa3oBaTEeNbHYIO  IMPOTPaMMY,
JOMUHUPYIOIIIee 3HaYCHHE MPUOOPETAIOT TaKue yelu, Kak:

* (opMUpOBaHME HWHTEIJICKTyalbHO PA3BUTOM JUYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSITEJIbBHOMY TPHUHATHIO PEHICHUH, CIIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

" HAaIMpaBJICHHOCTh OOYYCHHsI Ha CHCTEMaTHYECKOE MPUOOIICHUE yJaluXcs K
CaMOCTOSITEIbHOM  TIO3HABAaTEIbHOW  JCSATEIBHOCTH,  HAyYHBIM |
MPAKTUYECKUM METO/aM MO3HaHUs, GOPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUM;

= o0ecreyeHne YCIOBUHM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIUMUCS
OMbITa Pa3HOOOpPA3HOW JEATEIBLHOCTH, TO3HAHUS W CaMOIO3HAHUA,
KITFOYEBBIX HABBIKOB (KIJIFOYEBBIX KOMIETEHIUH), UMEIOIUX YHUBEPCAIbHOE
3HAYCHUE TS PA3TUIHBIX BUIOB JICSITCIBHOCTH;

* dopMHupOBaHUE YMEHUU OOBSCHATH W OIICHWBATH SIBICHUS OKPYKAOIIETO
MHUpa Ha OCHOBAaHWHW 3HAHUH W OMBITA, MOTYYSHHBIX MTPH U3yUYCHUN XUMUH;

* dopMupoBaHWE Yy  OOyYaIOIMUXCS  TyMAaHUCTHYCCKUX  OTHOIICHHA,
MOHWUMAaHMS [IEHHOCTH XUMHUYCCKUX 3HAHHWH IS BBIPAOOTKH 3KOJIOTHYECKU
1[eJIeCO00Pa3HOTO IMOBEICHUS B OBITY U TPYAOBOW JESITEIBHOCTH B IEJAX
COXPaHEHUs CBOETO 30POBbs U OKPYKAIOIIEW IPUPOITHOM CPEIbI;

" pa3BUTHE MOTHBAlMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TMpoduias W HaMpaBICHHOCTH
TanbHENIIero ooy4eHusl.

Kypc nHampaBieH Ha pelieHue CIenyolux 3aday, O0ECTeYHBAIOIINX
pealn3anuio JTUYHOCTHO-OPUEHTHUPOBAHHOTO U JESITEIbHOCTHOTO TOAXOAOB K
oOyuenuto xumuu oOywaromuxcsi ¢ 3P Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHUs:



* (QopmupoBaHuE NepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, MX IPEBPALLCHUIX M IPAKTHYECKOM NPUMEHEHHMM; OBJIAICHUE
MMOHATUMHBIM alnaparoM U CUMBOJIMYECKUM S3bIKOM XUMMWH;

" OCO3HaHUE€ OOBEKTUBHOM 3HAYMMOCTH OCHOB XHWMHYECKOHM HAyKH Kak
00JacT COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHUYECKUX MPEBPAILECHUN
HEOPTaHUYECKUX M OPraHUYECKUX BEUIECTB KAK OCHOBBI MHOTHX SIBJICHUH
KUBON M HEKUBOM NPHUPOJIBI; YIITyOlIeHHe MPEACTABICHUN O MarepruagbHOM
€IMHCTBE MUPA;

" OBJAJEHUE OCHOBAaMHM  XUMHYECKOHl  IPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATh KU3HEHHBIE CUTYallUH, CBSI3aHHBIE
C XMMHEW, HaBbIKaMU 0€30MacHOro oOpallleHuss C  BELIECTBaMH,
UCIIOJIB3YEMBIMU B IIOBCEJIHEBHOM JKU3HU; YMEHUEM aHaJIUu3UpOBaTh U
IUTAHUPOBATh SKOJIOTUYECKU O€30MacHOE IMOBEACHUE B LENISIX COXpPaHEHMs
3I0POBBS U OKPYKAIOILEH CPEIbl;

* (¢opMHpOBAaHME YMEHHUH yCTaHABIMBaTb CBSI3U  MEXAY  pEaJbHO
HaOJIFOIaeMbIMU XUMHUYECKUMU SIBJICHUSMH U MPOLIECCAMU, TPOUCXOASIIIUMHU
B MUKPOMHpPE, OOBSICHATh MPUUYMHBI MHOTOOOpa3us BEUIECTB, 3aBUCHMOCTb
X CBOMCTB OT COCTaBa M CTPOECHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

" [pUOOPETEHHE OMNbITa MCIOJIb30BAHUS PA3JIUYHBIX METOJOB H3YUYEHUS
BEIIECTB, HAOMIONEHUS 32 UX MPEBPALICHUSIMHU MIPU TPOBEACHUN HECIOXKHBIX
XUMHUYECKHX  OKCIEPUMEHTOB C  HCIHOJB30BaHHUEM  J1abOpaTOPHOIO
o0opynoBaHus U IPUOOPOB;

* (QopmupoBaHHE NPEACTABICHUN O 3HAYCHUH XUMUYECKOW HAYKU U PELICHUU
COBPEMEHHBIX JKOJIOTMYECKHX IpoOJeM, B TOM YHUCIE B NMPEIOTBPALICHUU
TEXHOTEHHBIX M 3KOJIOTUYECKUX KaTtacTpod.

Oco0enHocTH 0TOOpPa M aaNTALMM Y4eOHOIr0 MaTepHUaJIa M0 XUMHUU

OOyuenue ydeOHOMY TIpeaMeTy «XUMHUs» HEOOXOJAUMO CTPOUTh Ha
CO3/IaHMM ONTHMAJBHBIX YCIOBUH JUIS YCBOEHHS MPOrPaMMHOTO MaTepuasa
oOyuaronumucsi ¢ 3IIP. Bonblioe BHUMaHUE AOKHO OBITH YAEIEHO OTOOpY
y4e0HOr0 Marepwaja B COOTBETCTBHM C TPUHIHUIIOM JOCTYIMHOCTH TIpU
coxpaHeHuH o01ero 6a3oBoro ypoBHsa. OH JOKEH MO COJEPKAHUI0 U 00BEMY
OBITh aJanTUPOBaHHBIM 117151 0Oyvatomuxcs ¢ 3[IP B coOTBETCTBUM ¢ X 0COOBIMU
oOpa3oBaTenbHBIMHU TTOTpeOHOCTSIMU. ClieyeT 00JerduTh OBJIaJIECHUE MaTeprUaIoM
oOyuarormumucst ¢ 3[IP  mocpencTBoM €ro  JAETambHOTO  OOBSICHEHUS C
CUCTEMAaTHYECKUM IMOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B MTPUMEHEHUH 3HAHUN
C HCIOJIb30BaHUEM TPHUEMOB AJITOPUTMHU3AIMK W BU3YAJIbHBIX OMOpP, OOyYECHHUS
CTPYKTYpPUPOBAHUIO MaTepHaa.

bonbiioe 3HaueHue sl MOJHOIIEHHOTO YCBOEHHS Y4eOHOro Marepuana
MMEET ONopa Ha MEKIIPEAMETHBIE CBSI3H BOIPOCOB, U3yYaeMbIX B IAHHOM Kypce, C
TakKUMHU Yy4eOHbIMU TpenMmeramu Kak «['eorpadus», «®Puzukay, «buonorus».
[To3Bonsisi paccMaTpuBaTh OJUH M TOT K€ y4eOHBIM MaTepuall ¢ pa3HbIX TOYEK



3pEHUS], MEKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIydIlIEMY OCMBICIICHHIO, 00Jiee
MIPOYHOMY 3aKPETUICHHUIO TTOJTyICHHBIX 3HAHUN U TPAKTUIECKUX YMEHUH.

[Ipy TmOArOTOBKE K ypOKaM YYHUTENb JOJDKEH MPEIyCMOTPEThH
dbopmupoBaHrEe y 00YUYaAIOIMUXCS YMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIATH
W3y4aeMbIii MaTepuaj, IUIAHUPOBATh TNPEACTOSIIYI0 paboTy, OCYIIECTBISAThH
CaMOKOHTPOJIb. HeoOXoaMMo TOCTOSIHHO CIICIUTh 3a TPABWJIBHOCTHIO PEYEBOTO
odopmieHus BbICKa3biBaHMi oOydarommxcs ¢ 3[1P.

B cBsi3u ¢ 0COOEHHOCTSIMU TTOBEJICHUSIN JIeATeIbHOCTH oOy4aromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAaHHOCTH) HEOOXOIUM CTPOKAWIINN KOHTPOJIb
COOJTFO/ICHUS TIPAaBUJI TEXHHUKU OE30TACHOCTH MpPH TPOBEICHHUH J1a00paTOPHBIX
paboT B XUMHUYECKOM KaOUHETE.

IIpumepnble  BuAbl  JAesiTeJbHOCTH — oOyuyaromuxcsa ¢ 3IIP,
00yCJIOBJICHHbIE  0COOBIMH  00pa30BaTeJIbHbIMM  TNOTPEOHOCTAMHM U
o0ecreyuBalOIIMe OCMBICJIEHHOEC OCBOCHHE COJAEPKAHMU O00pPa30BaHUA 110
npeaMery «XumMus»

Conepxanue BUAOB JiesITeNbHOCTH oOy4datomuxcsa ¢ 3I1P Ha ypokax xumuu
OmpeeNsieTcss HMX OCOoObIMH 00pa3oBaTelbHBIMU MNOTpeOHOCTAMH. [lomumo
mupoko ucnosnbdyeMbix B OOIl OOO olmux i Bcex 0oOy4arommxcsi BUIOB
JIEATEIIBHOCTH CJIENYeT YCWIUTh BUJbI ACSATEILHOCTH, CrielU(UUHbBIC JJIs TaHHOU
KaTeropuu  OOydYarolmuxcsi, s 00ecleueHUss OCMBICIICHHOTO  OCBOCHUS
coliepkaHusi 00pa3oBaHMsI MO TMPEAMETY: YCUJICHUE NPEIMETHO-TIPAKTUYECKON
JEATEIBHOCTH C aKTUBHU3allU€ CEHCOPHBIX CHCTEM; YEpEJOBAaHHE BHUJIOB
JEATEIIbHOCTH, 3aJCHUCTBYIOIIUX pPA3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOEHHUE
Marepuajia ¢ ONOpOM Ha alroOpuTM; «IOIIArOBOCTHY» B HM3YYEHUU Marepuana;
WCITIOJIb30BAHUE JIOTIOJIHUTEIILHON BU3YaJIbHOM OMOpHI (IJIaHBI, 00pasilbl, CXEMBI,
mabyIoHbl, onopHble Tabnuibl). g pa3Butug y oOyuaromuxcsa ¢ 3[IP ymenus
JefaTh  BBIBOJABI, (OPMUPOBAHMUS TPAMOTHOTO PEUEBOTO  BBICKA3bIBaHUS
HE00XO0IMMO MCIOJIb30BaTh OMOPHBIE clIoBa U Kiuie. Oco00oe BHUMAHKE CIEAyeT
YACIUTh 00YUYEHHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBIIEHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJIEHHE TaOJMIl, COCTaBJICHUE KiacCH(PUKaMU ¢
0003HAaYEHHBIMU OCHOBAHUSIMU JUISI  KJIacCU(UKAIMM W  HAMOJHEHHE UX
puMepaMHu U JIp.

[IpumepHas TeMatnueckas U TEPMHUHOJIOTUYECKAsi JIEKCUKA COOTBETCTBYET
OOII O0O0.

st obyuaromuxcsi ¢ 3[IP cymiecTBeHHBIMU SIBJISFOTCS TTPHUEMBI PaOOTHI C
JIEKCUYECKHM MaTrepuajioM mo mpeaMmery. [IpoBoautcs crnernuanbHas pabora 1mo
BBEJICHUIO B aKTUBHBIN CIIOBAPh O0YYAIOIIMXCS COOTBETCTBYIONIEH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJATCS HA IMOJUCEHCOPHOW OCHOBE, 0OO0s3aTenbHa
BU3YyaJIbHAs TOJJIEPXKKA, aJrOPUTMbI PabOTHI C OINpPEACIICHUEM, OTIOPHBIE CXEMBbI
JUISL AKTyalli3aluy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «XuMHusa» B y4eOHOM IJIaHE



B coorBerctBUM ¢ PDenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO OOIIero o00pa3oBaHUsl YYEOHBIM MpenaMeT «XUMUsD»
BXOJUT B MpeaMETHYI0 o0yacTh «EcTecTBEeHHOHAydHbIE MPEAMETHD U SBISETCS
00s13aTebHBIM TSI U3YUCHHUS.

VY4eOHbIM IUTAHOM Ha €€ h3ydeHue oTBeIeHO 136 yueOHbIX 4acoB — 10 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Coneprxanue yueOHOro nmpeaMera « XuMHush», mpeacraBiieHHoe B [IpumepHoi
paboueit mporpamme, coorBerctByer DPI'OC OOO, pa3zpaboTaHo € ydeToM
[TpumepHOI1 OCHOBHOM 00pa30BaTENbHONM MPOrpaMMbl OCHOBHOI'O  OOIIETO
oOpa3oBaHMsl N0 Y4YeOHOMY MpeaMeTy «XuMus», cooTBeTcTByeT IIpumepHoil
aJlaliTHPOBAHHON OCHOBHOWM 00pa3oBaTeNbHONM NpPOrpaMMe OCHOBHOTO OOUIETo
o0pa3oBaHMsI 00YHAIOIIMXCS C 33AEPKKOM CUXUUECKOTO Pa3BUTHS.

COAEPXAHUE YUEBHOI'O ITPEJMETA « XMW »

8 KIIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[penmer xumuu. Ponv xumuu 6 ocusHu uenoeexka'. Tema M BellecTsa.
dusnyecKkue CBOMCTBAa BEIIECTB. ATpEraTHoe€ COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yucteie BemectBa u cMecu. CrocoObl pasjiefieHus CMEeCeu.
[IpaBuna Ge3zomacHOrO OOpaileHHWs C  BEIIECTBAMH W JAOOPATOPHBIM
o0opynoBanueM. Ilonamue o Memooax NO3HAHUS 8 XUMUL.

ATOMBI W MOJEKYJIbl. XWMHUYECKHE DJEMEHThl. 3HAaKu (CHUMBOJIBI)
XUMHUUYECKUX 3JieMeHTOB. OTHOCHUTENbHAs aTOMHasi Macca. [IpocTeie U CloXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3axon nocmosancmea cocmasa eewjecms. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca.
MaccoBast 10J1s1 XUMHYECKOTO 2JIEMEHTa B COCIMHEHUMU.

OU3NYECKUE U XUMHUYECKHE SBJICHUS. XHUMHUYECKas peakuus. llpusznaku
XUMHYECKUX PEAKIUN. YPaBHEHUS XUMHUUYECKUX DPEAKIUN. 3aKOH COXPAHEHUS
Macchl  BemiecTB. Kiaccudukaius XUMHUYECKMX  peakuui  (CoeauHEHUs,
pa3JIoKeHUs, 3aMEIICHHs, OOMEHA).

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IIOCYAOU, C
npaBwiaMd paboThl B jaboparopuu W MpuEMaMH OOpalieHusl ¢ J1abopaTOpHBIM
o0opy/sOBaHWEM; W3Y4YCHHE W ONHUCaHWe (PU3NYECKUX CBOWCTB  00paslioB
HEOPTaHWYECKUX BEIECTB; HaOMIoAcHHE (u3nueckux (TUIaBJIEHUE BOCKA, TasHUC
JbJa, PACTHPAHHUE caxapa B CTYIKE, KAIIEHUE U KOHJICHCALIUS BOAbI) U XUMUYECKUX
(ropeHue cBeuyd, MPOKAIMBAHUE MEIHOM IPOBOJIOKH, B3aMMOJECHCTBHUE Mella C
KHUCIIOTON) SIBIIEHUM, HAOIIOIEHNE U ONTUCAaHKUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX
peakuuii (pasjoKeHue caxapa, B3aUMOJCUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM

1 35ech u manee KypcuBoM 0603HAYEHBI TEMBI, H3y4EHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMUTELHOM IIIAHE.
[legaror camocTOATENBEHO OMpeaesIeT 00beM H3y4aeMoro MaTepHrana.



Oapus, pasznoxenue ruapokcuna menu (Il) mpu HarpeBaHum, B3aUMOJEHCTBHE
xkene3a ¢ pactBopom conu meau (Il));u3ydenne crnocoboB pazneneHus cmecei (c
MTOMOIITHIO MarHmra, buIbTpOBaHUE, BBITIAPVBAHNE, TUCTHJIISITTNS,
xpomarorpadusi), TPOBEIEHUE OYUCTKU TMOBAPEHHOW COJU; HAOIIOJEHUE U
OIMCaHKE PEe3yJITATOB MPOBEJCHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXpaHEHHUs
MaccChl; CO3JJaHuE MOJIeTIEH MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

BakHeluue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — 3JeMEeHT U IpocToe
BelecTBo. Haxoknenue kucimopona B Tpupoie, (U3MUYECKHE M XUMHUYECKUE
cBoiicTBa. Peakiinu ropeHust MPOCTHIX U CIOKHBIX BeriecTB. CriocoObl MOTydeHUs
KHUCIIopofa B JabopaTopuu u npomsiuiieHnHocmu. IIpUMEHEHHE KHUCIOpO/a.
[Tonsitue 06 okcumax. KpyroBopot kucinopoaa B npupone. Q300 — aiiomponHas
MOOUpuKayus KUCI0pood.

Tennosoii 2¢hghexm xumuueckoil peaxyuu, mepmMoXuMudecKue ypasHeHus,
9K30- M DHIAOTCPMHUYECKUE PEAKUUU. TOnIUB0: Y20ib U MemaH. 3acps3HeHue
8030yXa, ycuieHue napHuKo8o2o s¢hghekma, paspyuieHue 030H08020 CIOS.

Bopopon — snemeHT m mpocrtoe BemiecTBO. Haxoxknenue Bomopona B
npupojie, (U3nYecKrue U XMMUYECKUEe CBOMCTBA (Ha MpUMEpE B3aUMOJCUCTBUSI C
HEMETaJUlaMH M OKCHUJIaMH METAJJIOB), MPUMEHEHUE, CHOCOObl NOJYVYEHUs.
[ToHsITHE O KUCTIOTAX U COMSX.

KomuuectBo BemiectBa. Mok, MonsipHass Macca. 3akoH  ABorazapo.
Monsipabiii 00b€M Ta30B. Pacuersl mo xummudeckoit gopmyne. Pacyersr maccoBoii
JI0JIA XMMHUYECKOTO 3JIEMEHTAa B COEIUMHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHOM
MAacChl, MOJISIPHOTO 00beMa Ta30B. PacuéThl 0 XMMHUYECKUM ypaBHEHUSIM.

Qusuueckue ceoticmea 6o0vl. Boma. Ee cocrtaB, cTpoeHHE U MOJEKYJIbI.
Booa kax pacmeopumens. PactBopbl. [lonamue 0 HACbIUWEHHBIX U HEHACLIUWEHHbLX
pacmeopax. Ilonamue pacmeopumocmu seujecms 8 gode. Pacuer MaccoBoul 10U
BEIlIECTBA B pacTBope (MPOIEHTHAsI KOHIEHTpalus). MaccoBasi 10Js1 BElIeCTBa B
pacTBope. Xumuueckue ceoucmea 600bl (pa3iodceHue, peakyuu ¢ Hampuem,
okcudom kanvyus, oxcuoom cepvl (V) peaxyuu c¢ memannamu, xuciomuvivu u
OCHOBHbIMU oKkcuoamu). Ilonamue 06 ocnosanusix. Ponv pacmeopos 6 npupooe u 6
orcusHu yenoseka. Kpyeosopom 600wt 6 npupode. 3arpsi3HEHUE TPUPOJHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Baxneiimue kmaccel HeopraHumdeckux coeauHeHuil. Kiaccudukanus
HEOPTaHWYECKUX coenuHeHuid. OKCHABL: COCTaB, Kiaccudukaiys (KHCIOTHBIE,
OCHOBHBIC, amgomephvie, Hecoleobpazyiouue - Ha npumepe okcuoa yenepooa (11)
u oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA
OKCUJIOB (B3aUMOJICHCTBUE C BOJIOM, KUCIOTaMu, Iienoyamu). (OCHOBaHUS.
Knaccudukanmsa  ocHoBaHMM:  IIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiatypa ocHoBanui. Duznueckne M XMMHUYECKUE CBOWCTBA OCHOBAaHUU
(B3aMMOJEHCTBUE C OKCHUJIaMU HEMETAJJIOB, KUCJIOTaMH, coisiMu). [lonyuyenue
OCHOBAHUII.



Kucnotel: cocraB, kinaccudukanusi, HOMEHKIATypa, (Quanyeckue
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C MeETallIaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBAHMSIMHU, COJISIMHA, Ha IPUMEPE COJSHOM M CEPHOM KHCIOT), CHOCOObI
nonyyenusi. Psg axtuBHoctn MetawuioB H. H. bekeroBa. Conu (cpemuue):
HOMEHKJIATypa COJIeH, cnocoObl noJyyerus,, B3aUMOJICUCTBUE COJICH ¢ METaIaMH,
KHCJIOTaMHU, IIEJI0YaMH U COJISIMHU, IPUMEHEHHE.

[TonsTe 06 am(poTepHBIX TUAPOKCUIAX (HA PUMEPE LUHKA U ANIOMUHUSA):
Xumuieckue ceolucmaa (63aumooelcmeaue ¢ KUCIOMamu U weiouamu, pa3ioHceHue
npu Hazpesanuu) u noyyyeHue.

['enetndeckas CBsI3b MEXJIYy KJIacCaMH HEOPTraHUYECKUX COCAMHEHHM.
['eneTn4ecKue psbl.

XVAMHUYECKUM JKCIIEPUMEHT: KayeCTBEHHOE OIPENEIICHUE COAEP/KaHUS
KHCJIOpOJia B BO3JyX€E; MOJYyUYEHUE U U3YyUEHHE CBOWCTB KHUCIOpO/a; HAaOII0AeHNE
B3aMMOJICUCTBUS BEIIECTB C KHUCJIOPOJAOM M YCJIOBUSL BO3HUKHOBEHUS U
IpeKpalieHus ropeHusi (moxapa); O3HAKOMJIEHHE C oOpa3laMH OKCHIIOB U
ONMHMCAHWE MX CBOWCTB; IMOJYYEHHUE U H3YUYEHUE CBOMCTB BOJOpOJa (TOpeHue);
HaOMoieHue  00pa3loB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBAaHUE
OCOOEHHOCTEW  pacTBOPEHHMS  BEUIECTB C  PA3jIM4YHOM  PACTBOPUMOCTEHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAaCCOBOM JOJIEM pPACTBOPEHHOTO
BCILIECTBA; B3aUMOJEHCTBUE BOJABI C META/UIaMU (HATPUEM U  KaJbI[UEM)
(BO3MOYKHO HCHOJIb30BaHUE BHUIEOMATEPUANIOB); ONPEJEICHUE PACTBOPOB KUCIOT
U I1EJI0Yell ¢ MOMOIIBI0 UHANKATOPOB; UCCIIEI0BaHNE 00Pa3I|0B HEOPTraHMUECKUX
BELIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHUE W3MEHEHUsI OKPAaCKH MHAMKATOPOB B
pacTBOpax KHCIOT W Ieliouei; u3ydenue B3aumozeiicTBus okcuma menu(ll) c
PAacCTBOPOM CEPHOM KHUCJIOTBI, KUCJIOT C METaUIaMH, PEAKIUN HEeUTpaav3aluu;
NOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METajlla APYIMM W3
pacTBOpa COJM; PEIICHUWE JKCHEPUMEHTAIbHBIX 3a7ad 1o TeMe «BaxnHewniue
KJIACChI HEOPTAaHUYECKUX COCIUHEHUIY.

Iepnoanyeckuii 3axoH u Ilepuoanyeckas cucrema

xumundeckux iemMeHToB . . MenaeneeBa. CTpoeHue aToMOB.

Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMH

[lepBbie TOMBITKH KiaCCU(PUKAIIMA XUMHUYECKUX dJeMeHTOB. IloHsatue o
IpYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE U WICIOYHO3EMEIBHBIE METaJUIbI,
raJIOTeHbl, WHEPTHBIC Ta3bl). JlemMeHmvl, KOmopvle obpazyiom amgpomepHbvie
OKCUObL U 2UOPOKCUOBL.

[Tepunonnueckuit 3akoH. llepuoguueckas cucrema XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa.  KoporkonepuonHas  u OJIUHHONEPUOOHASL dbopmbI
[lepronnueckoii cucrembl xumuuyeckux 3meMmeHToB 1. Y. Menneneesa. 1leprnoabt
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX siAep. H3omonwvi. DIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEpPBbIX 20 XUMHUYECKHUX 3JIEMEHTOB



[Tepuomnueckon cucremsl [l. 1. MengeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.
3axonomepHocmu U3MeHeHUsl CEOUCME JIEeMEHMO8 MAlblX Nepuooos U
2NIABHBIX NOOSPYNN, 6 3A6UCUMOCHU OM AMOMHO20 (NOpPAOK08020) HoMepa
3nauenue Illepuoouueckoeo 3axkona u Ilepuoduyeckou cucmemvl XUMUYECKUX
anemMenmos8 Ol paszeumus Hayku u npaxmuku. /. M. Menoeneee — yuénviil u
2PAAHCOAHUH.
Xumuueckas cBs3b. KoBajneHTHas (mojsipHass W HEMNOJsIpHasi) CBS3b.
AnexmpoompuyamenbHOCms AmMoMO8 XUMUYecKux s1emenmos. VIoHHas CBSI3b.
Crenenbp  okucieHusa. OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipornecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.
XUMHUUYECKUI SKCHEPUMEHT: H3y4YeHHE OOpaslloB BEIIECTB METAJJIOB H
HEMETAJUIOB; B3aWMOJICHCTBUE THUJPOKCHIA LHUHKA C pacTBOpPaMH KHUCIOT U
niejioued; MPOBEICHHUE OIbITOB, WJUIIOCTPUPYIONIUX MNPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peaKIuid (TOpEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHECHUS ).

MexnpeaMeTHble CBA3M

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NPH M3YYEHWH XHMHUHM B 8 Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0mume ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaln3, CHHTE3, Kiaccudukanus, TMEepPUOJUIHOCTh, HAOJIOECHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMU]I,
M30TOIIbI, PAJNOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUsl, KOCMOC, TUIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasi peaKkuus

[Tepuognueckuii 3akoH. [lepmognueckas cucremMa XHUMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTA B M3MEHEHHHM CBOWCTB
XUMHMYECKUX DJIEMEHTOB MEPBBIX TPEX NMEPUOAO0B, KaJIMsl, KaJbLHA U UX COCTUHCHUMN
B COOTBETCTBMM C TMOJIOKEHHEM »dJIeMEHTOB B llepuomuueckoir cucreme u
CTPOCHUEM KX aTOMOB.

CtpoeHue BemecTBa: BUJbl XMMHYECKOW CBS3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3A8UCUMOCTHb CBOUCME 8eweCm8ad Om MUuna KpUCmaiiuyeckou peueémrku
U 8UOA XUMUYECKOU C53U.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHUYECKUX BCIIICCTB



(MexIyHapoHasi U TpUBUAJIbHAs). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS
K pa3JIM4YHbIM KJIACCaM HEOPraHUYECKHX COCIUHEHUW, TEHETHYECKas CBS3b
HEOPraHUYECKHUX BEUIECTB.

Knaccudukammss XMMUYECKUX peaknuid 1O Pa3IMYHBIM TpU3HAKaM (110
YUCITY ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3P deKTy, Mo
M3MEHEHUIO CTEIEHEN OKUCIICHUS XUMUYECKUX JIEMEHTOB, [0 00pamumocmu, no
yuacmuio  Kamaauzamopa,). DK30- W DHIAOTEPMHUYECKHE  pPEaKIIUu.
Tepmoxumuueckue ypagHenusi.

llonusmue o cxopocmu xumuueckou peaxkyuu. Ilonsamue o6 obpamumvix u
Heobpamumbulx xumudeckux peakyusx. [Ionamue 0 20MO2eHHbIX U 2emepOo2eHHbIX
peakyusax. Illouamue o xumuueckom pagHosecuu. Cmewjenue XuUMU4ECKO20
pasnogecus. Daxkmopul, GuUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOHCEHUE XUMUYECKO20 PAGHOBECUS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMHM, AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpPaBHEHUM
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUd C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIATUYECKOMN JIACCOLIMALIAH. DJIEKTPOIUTHYECKAS
JUACCOLMALNS. DJIEKTPOJIUTBl U HEAIEKTPOIUTHL. KaTnoHbl, aHWOHBI. Mexanuszm
ouccoyuayuu ewecms ¢ PasiuyHbIMU GUOAMU XUMudeckou cesaszu. llonamue o
cmeneHu ouccoyuayuy. CUIbHBIC U CTTA0bIE AIEKTPOIUTHI.

Peakunm nonHoro oOMeHa. Y ClIoBHS MPOTEKAHUS peaKIiii HOHHOTro oOMeHa
0 KOHIA. [lonHble M COKpall€HHbIE MOHHBIE YPABHEHUS peakUuil. XUMHYECKUE
CBOMCTBAa KHCIIOT, OCHOBAaHMW M COJEH B CBETEe NPEACTaBICHUH 00
aneKTponuTHiYeckor aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklud Ha
KaTHOHBI U aHUOHBI: XJIOPHI-, OPOMUI-, HOIU]I-, CyIb(paT-, KapOoHAT-, CUITUKAT-,
dbochar- aHMOHBI, THUIPOKCUJI-MOHBI; KATHOHBI AMMOHMS, MAarHus, KajibIusi,
anmroMuHUs, xeneza (2+) u (3+), meau (2+), HUMHKA, TPUCYTCTBYIOIINE B BOJHBIX

pacTBopax.
XHUMUYECKHN IKCIEPUMEHT: O3HAKOMIIEHUE C MOJAEISIMU KPUCTAJUTMYECKHUX
pPEIETOK HEOPraHMYEeCKUX BEIIeCTB — METANIOB W HeMeTauioB (rpadura u

ajMasa), CIIOKHBIX BEHIECTB (XJOpHIa HATPHsl); HCCIEIOBAaHHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOW peakIuh OT BO3ACHCTBHS Pa3IUYHBIX  (PaKTOPOB;
WCCIICIOBAaHUE DJIEKTPOTPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlECCa THUCCOIMAIIAN
KHUCTIOT, IIMeJoueld W coiei (BO3MOXKHO WCIOJIh30BAaHUE BHUICOMATEPUATIOB);
MIPOBEJICHUE OMBITOB, WILTIOCTPUPYIONINX MPU3HAKK MPOTEKAHUS PEaAKI HOHHOTO
oOMeHa (oOpa3oBaHHME OcajJika, BBIJICJICHHE ra3a, OOpa30BaHHUE BObI); OIBITOB,
WUTIOCTPUPYIONTUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHre, peakiuu pasIoKEeHHs, COSIUHEHNUS); PACIIO3HABAHNE HEOPTaHUYECKHIX
BEIIECTB C TOMOIIBI0O KAYeCTBEHHBIX PEaKIMii HAa HWOHBI, pEIICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaiibl 1 UX COeAMHEHUS



OO6mast xapakrtepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTepHbIC cTerneHn okucieHus. CTpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBHE C MeETallaM{, HEMETaUIaMH — BOAOPOJOM U KHCJIOPOJIOM,
wenouamu). Xnopoomopos. ComnsHas KHCIOTa, XHUMHUYECKHE CBOMCTBA,
noiyuenue, TpPUMEHEHUE. /Jleuicmeue Xaopa u Xa0po8000pood HA OpP2aHU3M
yenogeka. Baxuenine XJIOpUIbl U UX HAXOXKJICHUE B PUPOJIE.

O6mias xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepPHbIE CTEIIEHNU OKUCIICHHUS.

Crtpoenue u ¢puznueckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPHI.
AnoTpornHble MOIU(MUKAIIMU KUCIOPOJa U Cepbl. XMMUYECKUE CBOMCTBA CEPhI
(B3aUMOJICHCTBUE C HeMemanlamu — BOJOPOJAOM U KHCIOPOJOM, METallJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHotl kuciomamu). CepoBOJOPOA: CTPOCHHUE,
bu3MYecKue W XUMHUYECKHE CBOWCTBA (KWUCJIOTHBIE W BOCCTAaHOBUTEIHHBIC
cBoiicTBa). OKCuABI Cepbl Kak NPEICTaBUTENIM KUCIOTHBIX OKCHIIOB. CepHas
KHUCJIOTa: (pu3nueckue u XuMudeckue cpoiictra (obmue u cnenuduyeckue). Conu
CEpHON KHCIIOTHI, KaYeCTBEHHAsI peakmnus Ha cyibdar-noH. CepHHUCTas KUCIIOTA.
Xumuueckue peaxyuu, nexcawjue 8 0CHO8e NPOMBIULIEHHO20 CHOCOOA NOAYYeHUs.
cepHou Kucromul. Haxoxnaenue cepol U €€ coequHeHnid B npupoje. [Ipumenenue
CEpHl U €€ COCTMHCHHUIA B OBITY M B MPOMBINIUICHHOCTH. Xumuueckoe 3azpsa3HeHue
OKpydcaioweli cpeobl COeOUHEHUAMU cepbl (KUCIOMHbIE O00HCOU, 3dPs3HEeHUe
6030yXa U 6000EMOB), CNOCOOBI €20 NPEOOMBPAUEHUSL.

O6mras xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a3oTta u (ocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUS.

A3o0T, pacrpocTpaHeHue B Mpupojie, PU3NUECKre U XUMHUECKHE CBOWCTBA
(B3aMMOJIEHCTBHE C METANIaMd M HEMETAJJIaMU - KHUCJIOPOJIOM M BOJOPOIIOM).
Kpyrosopot a3zora B npupoje. AMMHak: (U3MUYECKUE MU XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpA), nojayueHue W MPUMEHEHUE.
Conu aMMOHMS: COCTaB, (PU3MUYCCKHE M XHMHUYCCKHE CBOMCTBA (pa3iioeHue,
B3aMMO/ICHCTBUE CO IeJloyamMu), npuMeHeHue. KauecTBeHHass peakuusi Ha HMOHBI
aMMOHUS. A30THasl KMCIIOTa, €€ (PU3NYEeCKHe U XUMUYECKHUE CBOICTBa (00IIMe U
cnenuduyeckue), nonyuenue. Hutparsl (pazioxkeHue). A30THUCTas KHCIOTA.
Hcmonp3oBaHWe HUTPATOB M COJICM aMMOHHS B KadyeCTBE MHHEPaJIbHBIX
yn00peHuil. Xumuueckoe 3azpszHenue okpysicarowels cpeobl COeOUHeHUsMU a30ma
(Kucniommusvie 00#couU, 3azpsA3HeHue 6030yXa, NOUBbl U 000EMOB).

dochop, amromponuvie moouguxayuu  Gocgopa, pusznueckue u
XUMUYECKHE CBOMCTBAa  (B3aMMOJCHCTBHE C MeTaUlaMH, HEMETaJJIaMu,
KOHYEHMPUPOBAHHbIMU a30mHoU u ceprou kuciomamu). Oxcunp docdopa (V),
oprodochopHas KHCIOTA: (U3HYECKUE W XUMHUUYECKHE CBOWCTBA, MOJIYYeHUe.
llonamue o munepanvHvix yoobpeHusx: Humpamsl u ocghamol. [lonsmue o
KOMNIeKCHbIX yoobpenusx. OOImas xapakTepucTuka syiemMeHToB |V A-rpynmsl.
OcoOeHHOCTM CTpPOEHMSI aTOMOB yriiepoja U KpemHus. BaneHTHOCTh U
XapaKTepHbIE  CTENEHUW  OKUCJIEHUS  aTOMOB  yrjepoja M KpPEeMHHUS.



Pacnipoctpanenue yriepojia B IpUpoJe, XapaKTepHbIe CTEIIEHU OKUCTIECHUS.

VYriepona, amtoTponHble Momaudukarmuu (rpadgut, amMas), GU3NYECKUE H
XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB (B3aMMOJCHCTBUE C MeETaJUIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancopomusi.  KpyroBopor yriiepoga B mpupone. Okcuabl — yriaepoja, HX
bu3nYecKue W XMMHUYECKHUE CBOWCTBA, MOJYyYCHHE W IMIPUMEHEHUE, NEHCTBHE Ha
OpraHu3M 4YeJOBEKa. JKolocuueckue npoobaemvl, CEA3aHHblIE C  OKCUOOM
yvenepooa(lV), eunomesa enobanrbHo20 nomenjieHus KIUMama, NAPHUKOBHILL
aghghexm. YToabHasA KUCTIOTA U €€ COJIM, UX (PU3MUECKHEe U XUMUYECKHE CBOMCTBA,
nonyueHue u npumeneHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEITHCKOM
XO3SUCTBE.

O6mme mpeAcTaBieHHsT 00 OCOOCHHOCTSAX COCTaBa W CTPOEHUS
OpPraHUYECKUX COCAMHEHUH yriepoaa (Ha NpUMepe MeTaHa, 3TWJIEHA, 3TaHOJa,
YKCYCHOM KHCIIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Kiaccugpurayus
opeanuyeckux eewecms. 1lIoHATHE O OMOJIOTMYECKH BAKHBIX BEIIECTBAX: JKUpPaX,
Oenkax, yrieBoJaXx — U WX POJM B KHU3HU 4eloBeka. MamepuanbHoe eOuHcmeo
OpP2aHUYEeCKUX U HeOP2aHUUECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOICTBa (Ha mpUMeEpe
B3aMMOJICUCTBUS C MeETAUIaMH W HEMETALIaMH), nojyYyeHue U TIPUMCHCHHUE.
Coeounenus kpemnust 6 npupooe. Obwue npedcmasienus 06 okcuoe kpemuus(1V)
u KpemHnuesou kucrome. Cunuxkamsl, @usuyeckue u XuMuueckue ceolcmada,
nonyueHue U NpuMeHeHue 8 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
9eKMPOHHOU, CMPOUmenbHou u op.). Baoicnetiwue cmpoumenvHble mamepuansl:
Kepamuka, cmekxio, yemenm, OemoH, owcene3obemon. lIpobremvt 6Gezonacrnozo
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEGHOU IHCUIHU.

XHWMHYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3IoB HEOPTAaHUIECKUX BEIIECTB,
CBOMCTB COJISHOW KHCIJIOTBHI; IPOBEAEHHUE KAYECTBEHHBIX PEAKLIHUM Ha XIIOPHUA-
WOHBI W HaONIOJACHUWE TIPU3HAKOB WX IMPOTCKAHUS, OIBIThI, OTPAKAIOIIHEC
bU3MYEeCKNe U XUMHUYECKHE CBOWCTBA TaJIOTCHOB M WX COCIUHECHHH (BO3MOXKHO
WCITOJIb30BaHUE BHUACOMATEPHUAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOPHIOB
(raJloreHuI0B); O3HAKOMJIGHHE ¢ oOpasllamMu cepbl U €€ COCTUHCHUSIMU
(BO3BMOXXKHO  HCIIOJIb30BaHWE  BHUJEOMATepHANIOB); HaOJIOJCHUE  Mpoliecca
oOyrIMBaHUsl caxapa TMOJ| JCHUCTBUEM KOHIICHTPHUPOBAHHOW CEPHON KHUCIIOTHI;
U3Y4YEHHUE XWMHUYECKUX CBOWCTB pa30aBICHHON CEpPHOW KHCIIOTHI, MPOBEICHHE
KaueCTBEHHOW peaknuu Ha CcyiabpaT-uoH W HaAOMIOIEHHE TpPU3HAKA €&
MPOTEKAHUs;, 03HAKOMJICHHE C (DPU3UYECKUMH CBOWMCTBAMHU a30Ta, Gocdopa U ux
COCIMHECHHH (BO3MOXHO MCIOJIb30BAaHNE BUIEOMATEPHAIIOB), 00pa3iiaMu a30THBIX
u GochopHBIX yAOOpEeHUN; TOJyYeHHE aMMHUaKa W HU3YYEHHE €ro CBOWCTB;
MPOBEICHUE KAUE€CTBEHHBIX PEaKIIMi Ha HOH aMMOHUS U ¢ochaT-uoH U U3ydeHUe
NPU3HAKOB MX TMPOTEKAHMS, B3aMMOJIEMCTBUE KOHLEHTPUPOBAHHON a30THOM
KHCJIOTBl C MeJIbl0 (BO3MOXHO HCIOJb30BaHUE BUIECOMATEPHUANIOB); HU3yUYECHHE
MOJieJiel KPUCTAJUIMYECKUX pEmETOK anMasza, rpadura; O3HAKOMIIEHHE C



MPOIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOWCTBOM TMPOTHUBOTa3a; MOJYYEHUE YIJIEKUCIOTO Ta3a W H3YYEHHE €T0
CBOWCTB; MPOBEJCHNE KAUYECTBEHHBIX PEAKIM Ha KapOOHAT- U CHINKAT-HOHBI
Y U3YYEHHE TMPU3HAKOB MX MPOTEKAHUs; O3HAKOMIIEHHE C MPOAYKIUEH
CUJIMKAaTHOW MNPOMBIIUIEHHOCTH; PEUICHUE JKCIEPUMEHTAIBHBIX 3a/1a4 [0 TEME
«Baxueime HeMeTaIIbl U UX COSIUHEHUSY .

MeTaJsibl 1 X COeIMHEHUS

OO6masi XapakTepUCTHKAa XHUMHUYECKHX JJIEMEHTOB — METaJUIOB Ha
OCHOBAaHMU HX IMOJOXKEHUA B [leprnoanYecKoil CHCTEME XMMUYECKHUX 3JIEMEHTOB
. 1. MenaeneeBa u ctpoeHuss aroMoB. CTpoeHne MeTaiuioB. Mertamindeckas
CBSI3b U METAIUIMYECKAs] KPUCTAIIMYECKas PEmETKa. DIEKTPOXUMHUYECKUN P
HanpspKeHU  meTauioB. PU3WyYecKHe W XUMUYECKHE CBOMCTBA METAJIOB
(B3auMOJICICTBUE C KHUCJIOPOJOM, BOJIOM, Kucimotamu). OQbwue cnocoouvl
nonyuenuss memannog. llonamue o KoOppo3uu Memannos, OCHOBHblE CHOCOObI
3awumsl ux om kopposzuu. Cnuagvl (cmaiv, yyeyH, OOPATIOMUHUL, OPOH3A) U UX
npumenenue 8 Oblmy U NPOMbLULIEHHOCHIU.

[Ilenounsie MeTaiubl: nojoxkeHne B [lepnoanyeckon CUCTEME XUMUYECKUX
anemenToB JI. M. MengeneeBa; ctpoeHune aroMoB. Haxoxaenue B mpupone.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HAaTpusi M Kainusg. I[IprMeHeHHe MIeOYHBIX METANIOB U HUX
COEMHECHUM.

[[lenouyHO3eMeENbHBIE  METAJUIBI MAarHuii W KaJIbLUWW:  IIOJIOKECHUE
B [leproanueckon cucrteme xumudeckux 3yemMeHToB 1. 1. MeHaeneeBa; ctpoeHue
MX aTOMOB; Hax0JAeHue B npupojae. Pu3znyeckue u XMMUYECKUE CBOKMCTBA MarHus
U Kanpliua. Baxueilmve coenvHEHHS Kaiblus (OKCUZ, THUAPOKCHI, COJIH).
JKécmxocmub 6001 u cnocobbl eé ycmpaHeHus.

AmomuHul: 1nojokeHue B llepmogmyeckor  CHCTEME  XHMHYECKHX
anementoB JI. 1. MeHneneeBa; CTpOCHME aroMa; HaXOXIACHUE B MPUPOIE.
dusznyecKue U XUMHUYECKUE CBOMCTBA alfOMUHUSI. AMGPOTEPHBIE CBOMCTBA OKCHA
Y TUJPOKCHUIA ATFOMUAHMSL.

Kenezo: nonoxenue B Ilepuoguueckoil cUCTeMe XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOMCTBA Xeje3a (B3aUMOJICHCTBHE C METaJUIaMH, KUCIOTaMU U
coisimu). Oxcuapl, ruapokcunasl u conu sxkenesa(ll) u xenesa(lll): cocras,
CBOWCTBA U NOJIyYEHUe.

XUMHYECKHIN HKCIIEPUMEHT: O3HAaKOMJICHHE C o0pa3laMd METAIOB U
CIUTABOB, WX (DM3MYECKUMHU CBOWCTBAMH; W3y4YEHHE pE3YyJIbTATOB KOPPO3HUH
METauioB  (BO3MOXHO  WCIIOJIb30BAaHWE  BUIECOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KaJblg U HATpPUsl C BOJOM (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); UCCJIEIOBAHUE CBOWCTB >KECTKOW BOJbI, MPOIECCAa TOPEHUS
’Kese3a B KUCJIOpoJie (BO3MOXKHO MCIOJIb30BAHUE BUEOMATEPUATIOB); MPU3HAKOB
MPOTEKaHUsI KAYECTBEHHBIX pPEaKIUi HAa WOHBI (MarHus, Kajblus, AJIOMUHUS,



nuHka, xenesza(ll) u xenesza(lll), mequ(ll)); nHabmrogenue u onucaHue MPoOIECCOB
OKpalMBaHWS ITUTAMEHHW HWOHAMHM HAaTpus, Kadus ¥ Kaiublusgd (BO3MOXKHO
WCITOJIb30BAHUE  BHJICOMATECPUANIOB); HCCIEeIOBaHWE aM(pOTEPHBIX CBOMCTB
TUAPOKCHUIA ATIOMHUHHS M THUIPOKCHUAA ITMHKA;, PEIICHUE AKCIIEPUMEHTATBHBIX
3a7a4 o TeMe « BaxxHenmme MeTamuibl U UX COCAUHECHUS.

Xumus u okpyscarowasn cpeoa

Hosvle mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6
NOBCEeOHEeBHOU JHCU3HU Yenoseka. Xumus u 300posve. bezonacnoe ucnonvzosanue
geujecme U Xumuyeckux peaxyuti 6 owimy. llepsas nomowp npu XumuueckKux
oorcocax u ompasnenusx. OCHOBbl IKONOSUYECKOU epamomuocmu. Xumuueckoe
3azpsA3HeHue OKpyxcaoueu cpeodvl (npedeibHas O0NnYCmuMas KOHYEHmMpayusl
sewjecme — I1/IK). Ponb xumuu 6 peuienuu 3K0102U4ecKux npooiem.

llpupoonvie ucmoynuxu yeneso00po0oos (yeoib, NpupooHbvlll 2a3, Hepmy),
NPOOYKMbl UX NepepabomKu, ux poiv 6 Obimy U NPOMbILUIEHHOCTU.

Xumuueckuu dKcnepumenm. uzyyeHue o00pa3yo8 Mamepuaios (Cmexio,
CNJIa8bl MEemaios, NOJUMEPHbIE MAMeEPUAnbl).

Me:xknpeamMeTHble CBSI3U

Peanm3zannst MeXnpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIsi OTAETBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO011ue ecTecTBEHHO-HAy4HbIE MOHATHUS: HAY4YHbIH (PaKT, TUIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCupuKalus, NEepUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, NAapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®u3uka: marepus, aToM, D5JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJA, BJIEKTPUUYECKUN 3apsi, MPOBOJHHKH,
MOJIYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, Ia3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAast
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, d3KOCHCTEMa, MUHEPAIHHBIC
yA00peHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TOPOIHI,
MI0JIE3HBIE UCKOIAEMBIE, TOIUINBO, BOAHBIE PECYPCHI.

BoinosiHeHHe MPaAKTHYECKHUX PadoT

[Ipu npoBeneHUU MPAKTUYECKOW padOThl KaxAbld €€ 3Tal BBIMOJHSAETCA
oOyuaronumucs ¢ 3I1P BMecte ¢ yuutenem u noja ero pykoojactBoM. Ha nocke
00s3aTEeNIbHO BBIBEIIUBAIOTCS MPABUIIA TEXHUKUA 0€30MaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHJY paOOThl, AaeTCs MpaBUIbHAS 3aMUCh (GOPMYJ U yKa3bIBaeTCs 1IEJb



npoBefieHUst paOoTel. [Ipm HEoOXOoOUMOCTH JaeTcs BU3YaJbHBIM aJIrOpUTM
BBITIOJIHCHUS ~ 3a7aHus. ITO  CIHOCOOCTBYET OCO3HAHHMIO  OOyYarONIMMUCS
BBITTOJTHAEMBIX JEMCTBUM U MOJyYEHHOTO PE3YJIbTATA.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEJIbHbIE MATEPHAJIBI 10 XMMUH

Jlnis opraHu3anyy MpOBEPKHU, yueTa U KOHTPOJISA 3HAHUM 00y4arouuxcs o
IpeaIMeTy MPEAyCMOTPEHBl KOHTPOJBHBIE PaOOTHI, CaMOCTOSATEIbHBIE PabOTHI,
3a4eThl, MPaKTUUYECKHE padoThl, TecTHpoBaHHE. OJHUM U3 METOAOB KOHTPOJIS
pe3ynbraroB 00ydeHus oOydaromuxcs ¢ 3I1P sBnsercs MeTos moJMBapuaTUBHOTO
HKCIIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIMUMTEIBHBIMU
yepTaMH SBISIIOTCS  ONEPATHMBHOCTb, BBICOKAs CTENEHb WHIWBHyaIH3aLUN
3HAHMM, CPAaBHUTEIBHO MaJjble 3aTpaTbl BPEMEHHM W TpyAa Ha IPOBEPKY OTBETOB
0OyJaroImmxcs.

st oOyvarouxcst ¢ 311P Bo3MOXHO n3MeHeHHe (HOPMYTUPOBKHU 3aJaHHMA
Ha «IOIIAroBYIO», ajanTaius MpeiaraeMoro oOy4aromieMycsi TeCTOBOTO
(KOHTPOJIBHO-OLIEHOYHOI'0) MaTepHalia: HMCIOJIb30BAHUE YCTHBIX U IMUCbMEHHBIX
WHCTPYKIUH, YHOPOIIEHUE [UIMHHBIX CJOXKHBIX (DOPMYJIUPOBOK HWHCTPYKIUH,
pelIeHre C ONOpOoM Ha aiuropuT™, oO0pasel, HCIOIb30BaHUE CIPABOYHOU
uH(popManuu.

I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B niennom pesynbsraThl ocBoeHust oOydaronumucs ¢ 3[1P yue6Horo mpeamera
«Xumus» JOJKHBI COBNAAATh C pe3yJbTaTaMy MPUMEPHON pabouel MporpaMMbl
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosnee 3HaYMMBIMU SIBJISIFOTCS

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBalUMsg K OOyYEeHHMIO U  IICJICHANPABICHHON  IO3HABATEIbHOU
JEATEIIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JTUYHOT'O ONbITa, HAOIIOJACHUN 32 XUMUYECKUMU
DKCIEPUMEHTAMH;

OpHUEHTAIMsI Ha MpaBUia MHAWBUIYAIBHOTO U KOJJIEKTUBHOTO OE30MacHOTO
IIOBEJICHMSI IIPU B3aUMOJECUCTBUM C XUMUYECKMMHU BELIECTBAMU U COCAVUHEHUAMM;

MpakTHUeCKoe M3yueHue mnpodeccuil M TpyAa pa3IuyHOrO poAa, B TOM
YUCJIE€ HAa OCHOBE NPHMEHEHHUS HM3y4aeMOIro NpPEeJAMETHOrO 3HAaHWS (Harpumep,
71a00paHT XUMUYECKOTO aHAIN3a);

YBAKEHUE K TPYAY U PE3YJbTAaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTb K OCO3HAHHOMY IIOCTPOCHHIO AAJIBHEWIIECH WHIWBUIYaIbHOU
TPAEKTOPUM OOpa30BaHHUS Ha OCHOBE OPHEHTHPOBKM B MuUpe Mnpodeccuil u
po(heCCUOHATIBHBIX MPEAIOYTEHUH, YBAXKUTEIBHOIO OTHOLIEHUS K TPYLY;

OCO3HaHUE CBOEro TMOBENCHMs C TOYKM 3pEHHsI ONACHOCTH WU



0e30macHOCTH JUTsl ceOsT MITH J1JTST OKPY KAFOIIIHX;

OCHOBBI DKOJIOTHYECKOW KYJIBTYPhl, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIIICHUS, MPUOOPETEHUE OMbITa OSKOJOTUUYCCKU
OpPUEHTHUPOBAHHOW MPAKTHYECKOU MEATETLHOCTH B )KU3HEHHBIX CUTYyaITUsX;

OCO3HAHMWE TOCJICJICTBUNA W HEMPUITHE BPETHBIX MPUBBIUCK (YIOTpeOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypeHHs) W WHBIX (GopM Bperma st (PU3HUECKOTO H
MICUXUYECKOTO 37I0POBBS;

NPUHATHE PEIICHWA B JKU3HCHHOM CHUTyalldd Ha OCHOBE IIEpeHOca
MOJIYYCHHBIX B XOJ¢ OOYYCHUS 3HAHWHA B aKTyaJIbHYIO CHTYAIlMIO, BOCIIOJHSTH
neduiut napopmamy;

TOTOBHOCTh OTOMpaTh M HKCIOJIB30BaTh HYXHYI HHGDOpMalMiO B
COOTBETCTBHH C KOHTEKCTOM >KM3HCHHOM CHUTYaIlUH.

METAIIPEJMETHBIE PE3YJIBTATDBI

Osnadenue YHUBEPCATbHBIMU yueoHviMu no3HaeamebHbIMU
oelicmeuamu:

BBISIBIIATH PUIMHBI U CIICACTBHS TMPOCTHIX XUMUICCKUX SIBJICHUM;

OCYIIECTBJIATh CpaBHEHHUE, KIaCCU(DUKAIMIO XUMHUYECKUX BEIIECTB IO
3aIaHHBIM OCHOBAHUSAM U KPUTEPHUSIM JIJIs1 YKa3aHHBIX JJOTUUECKUX OIEpalinii;

CTPOUTH JIOTMYECKOE CYXKJEHHE TIOCJIEe TMPEIBApPUTEIILHOTO aHaJIN3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CJIEICTBEHHBIX CBSA3EH;

BBISIBIISATH JAeUIIMTH UHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBeIBaTh MHPOPMALIMIO W3 OJHOTO BHUAA B Jpyrou (tabiuily B
TEKCT U TIp.);

co3/1aBaTh, MPUMEHATh U MPEoOpPa30BbIBATh 3HAKM M CHUMBOJIBI, MOJIETU U
CXEMBI JIJI pelieHrs Y4eOHBIX U MO3HABATENIbHBIX 33/1au C MTOMOIIIBIO MEe1arora;

C TIOMOINIBIO TMeJarora MPOBOJAUTh XUMHUYECKUH OMBIT, HECIOXKHBIN
AKCTIIEPUMEHT, ISl YCTAHOBJIEHUSI OCOOCHHOCTEW OO0BEKTa M3y4YeHUs, MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H U 3aBUCHUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIIBIO TEJIarora Wik CaMOCTOSITEIbHO (OpMYJIUPOBATh 0000IICHUS 1
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAECHHOIO HAOI0ICHUS, OTBITA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XWMHUYECKHUX IMPOIECCOB U HUX
MOCJIEICTBUS,

MCKaTh WM OTOMpaTh MHMOPMAITUIO WM JIaHHBIE U3 UCTOYHUKOB C YUETOM
MPEIOKEHHON y4eOHOM 3a7]a4M U 3aIaHHBIX KPUTEPHEB.

Osnadenue  yHugepcanbHviMu  y4eOHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BHIBaTh y4eOHOE B3aMMOJICHCTBHE B Tpynme (ONMpeaensTh OOIIme
LM, PACIPENEIIATh POJIU, 10TOBAPUBATHCS APYT C APYTOM U T. 1.).

C TIOMOIIBIO Tearora WM CaMOCTOSTEIbHO COCTaBISATh YCTHBIE U
MMCbMEHHbIE TEKCThl C HCIOJIb30BAHUEM WJUIFOCTPATUBHBIX MAaTEpUAOB JJIs
BBICTYIUICHUS NIEpe] Ay JUTOpUEH;



OpraHU30BbIBAaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JI€SITEIBbHOCTh C
yUUTEIeM M CBEPCTHHKaMH; padOTaTh WHAUBUAYaJIbHO W B TPYMIE: HAXOIUTH
o01iee peleHne W paspeniatb KOH(QIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIUN H
ydeTa MHTepecoB; (OpMYIUPOBATh, ApIYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;

OLICHMBATh KAaueCTBO CBOEr0 BKJaga B OOMIMIA MPOIYKT, MPUHUMATH H
pa3zensaTh OTBETCTBEHHOCTh M MPOSBIIATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA
nepes rpyIon.

Osnadenue yHugepcanbHbIMU Y4eOHbIMU Pe2YIAMUGHBIMU OCUCHBUAMU:

oOHapy>kuBaTh U (GOPMYIUPOBATH YUEOHYIO MPOOJIEMY, ONPEACNSITh LIelb
y4eOHOM AeSTENbHOCTH;

BJIQJIETh OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, MPUHSTUS PELICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BbIOOpa B Yy4yeOHOM M  IO3HABATEJIbHOM
NEATEIbHOCTH;

COOTHOCHUTH CBOM JICUCTBUS C IJIAHUPYEMBIMU PE3YJIbTATAMU, OCYIIECTBIISTh
KOHTPOJIb CBOEU JEATEIIBHOCTH B IIPOLIECCE NOCTHKEHUS PE3yJIbTaTa, ONPEACIATh
CHOCOOBI JIEWCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUH U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTYallUEH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh IjaH €€ U3MEHEHHUS,

NPEABUNIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPU PEHICHUU
y4eOHOM 3a71a4u;

MOHUMATh MPUYMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMbIil pe3ysibTat
JeSITEIbHOCTH, ONPEAEIATh NO3UTUBHBIE U3MEHEHHS U HaIlpaBlIeHUs, TpeOyolue
nanbHEHIIe padoThl;

OCO3HaHHO OTHOCHUTHCS K APYIOMY Y€EJIOBEKY, Er0 MHEHHUIO.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YJBTATOB IO OCBOEHUIO 00A3aTEIBHOIO
COJIep>)KaHMs, YCTAHOBJIEHHOTO JaHHOM MpuUMepHOM paboyeil mporpaMMmon,
BBIICJISIIOT: HAY4YHbIE 3HAHUS, YMEHUSI U CHOCOOBI IEeUCTBUM, criennuueckue ass
y4eOHOro mnpeamera «XuMus», BHUAbl JACSITEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4EOHBIX U HOBBIX CUTYaIUsIX:

o IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUHI
PUPOIBI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTyphl H
IPAKTUYECKON JeATENIbHOCTH 4YelIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
MOHMMAHUE MECTa XUMUH CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

o BJIAJICHUE OCHOBAaMM IIOHSATHMHOIO amnmapara U CUMBOJIUYECKOTO
A3bIKa XUMUU JUIsl COCTaBJIeHUs] (OpMYJ HEOPraHWYECKUX BEIECTB, YpaBHEHUH
XUMHUYECKUX peakiui (C Omnmopol Ha ajropuTM y4eOHBIX JCHCTBHI); BiaJcHUE
ocHoBaMu xuMuueckoil HomeHkiatypel (IUPAC u TpuBuanpHON) M yMeHHE
UCIIONB30BaTh €€ ISl pelleHus y4eOHO-TO3HABATENbHBIX 3a/ad C IOMOIIBIO



YUUTENsl; YMEHHUE MCIIONb30BaTh MOJAEIU JUIsl OOBSCHEHHS CTPOCHHUS aTOMOB U
MOJIEKYJI IO AJITCOPUTMY C OIOPOM HA ONPEAECICHHUS;

o NPEACTABICHHE O CHUCTEME XHWMHUYECKMX 3HAaHUM M YyMEHUE C
MOMOILBIO YUUTENS MPUMEHATh CUCTEMY XMMUYECKUX 3HAHUM JJI1 YCTaHOBJIECHUS
B3aMMOCBSI3€M MEKIy M3YYEHHBIM MaTE€pUAIOM M IPHU MOJYYEHUH HOBBIX 3HAHUH,
a TaKKe B MPOIIECCE BHINOJHEHUS YUEOHBIX 3aJaHUN U IPU pabOTEe C UICTOUHUKAMU
XMMHYECKON HH(pOpMaLMK, KOTOpasi BKIIOYAET:

BaXHEHMILINE XUMUYECKUE MOHATHUS: XUMHUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, MPOCTOE U CIIOKHOE BEILECTBO, OJHOPOJHAs U HEOJAHOPOIHAsl CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJISIpHAs Macchl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIA 00bEM, OKCHUJI, KUCI0Ta, OCHOBAHUE, COJIb (CPEIHsAN),
XUMUYECKas PEAKUUs, PEaKIHH COCIUHEHHMs, PEAKUUU pa3JIOKEHHs, peakuuu
3aMEIECHUs, pEeaKuuu OoOMeHa, TemIoBod H3(PQEeKT peakuuu, 5SK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MAaccOBasl JOJS XUMHUYECKOTO JIEMEHTa B
COEJIMHEHHUH, MAcCOBasl JI0Js U MPOLIEHTHAsI KOHLIEHTPAUs BEIECTBA B PACTBOPE,
AIpO aTOMa, JJIEKTPUYECKHM CJIOW aToMa, aTOMHas OpOuTaib, pajuyC aroMma,
BaJICHTHOCTb, CTENIEHb OKUCJICHUS, XUMUYECKasl CBSI3b, 3IEKTPOOTPHULATEILHOCTD,
NIOJISIPHAS Y HETIOJISIPHAsI KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJUIMYECKAs CBA3b,
KpUCTAJUIMUECKAs. pelieTka (aTOMHas, MOHHAas, MEeTaJUIMYecKas, MOJEKYJspHast),
VWOH, KAaTUOH, AaHWOH, OJJEKTPOJUT MW HE OJJIEKTPOJUT, 3SIJIEKTPOIUTHYECKAs
JUCCOLMAIUS, PEaKUMU HOHHOTO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIC
pEaKklHUH, OKHUCIHMTEIb M BOCCTAHOBUTENb, OKHCIEHHUE W BOCCTAHOBIICHHUE,
AJIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE peakluH,
CKOPOCTh XMMHMYECKOW pEakUWH, Karaau3aTtop, NpeaeibHO  JOMYyCTHMAas
koHueHnTpauus (II1K), koppo3ust MmeTanios, CriaBsl;

OCHOBOIIOJIATaloIIMe 3aKOHbl ~XMMHUHU: 3aKOH COXpPAHEHUsI  Macchl,
[Tepunonnueckuii 3akoH . 1. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUU: ATOMHO-MOJIEKYJISIpHASI TEOPHUSI, TEOPHS IEKTPOIUTHIECKOM
JUCCOIMAIIMKU, a TakXKe MPEJICTABIICHUS O HAyYHBIX METOJIaX IO3HAHHS, B TOM
YHUCJIE SKCIEPUMEHTAIBHBIX U TEOPETHUECKMX METOAAX HCCIEJOBaHUS BEILIECTB U
U3YUYEHUS] XUMUYECKUX PEAKIIMIA;

o IIPEICTABIICHUE O MTEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
JIIEMEHTOB (pasnyC aTroMa, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTBIX U CIOMXKHBIX
BEILIECTB OT IMOJOXEHUs dJeMeHTOB B Ilepuonmueckoit cucreme (B Majbix
NepUoJIax M TIABHBIX MOJATPYIIAX) M AJIEKTPOHHOTO CTPOCHMSI aTOMa; YMEHHUE
OOBSACHATH CBSI3b MOJIOXKEHUS d7eMeHTa B [lepuoanyeckoil cucreMe ¢ YuCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U 3apsi
aapa, oOuiee YUCIO  DJEKTPOHOB),  PAaCHpEesIEHUEM  DJIEKTPOHOB IO
HHEPreTUYECKUM YpPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOJOB, KA U KaJbIUs;
KJIACCU(PUIMPOBATh XUMUYECKHUE DIIEMEHThl C ONOpPOH Ha  OINpeAeseHUs
(bu3znyecKoro cMpicia HU(POBBIX JaHHBIX MEPUOINYECKON TaOIULIBI;



o YMEHHE KJIACCU(UIIMPOBATH XUMUUECKUE DJIEMEHThI, HEOPTaHUUECKHUE
BEILIECTBA U XUMHUYECKUE PEAKIIUUA C OMOPON HA CXEMBbI; OMPEAEIATh BaJI€HTHOCTh
U CTENEHb OKHUCICHUS XMUMHUYECKHX AJIEMEHTOB, BHUJI XUMUYECKOW CBSI3M U THII
KPUCTAUTMYECKON CTPYKTYpPhl B COEIUHEHHUSIX, 3apsi[i MOHA, XapakKTep Cpelbl B
BOJIHBIX pacTBOpax BEUIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTEIIb
10 AITOPUTMY YUEOHBIX ICHCTBUIA;

o YMEHUE XapakTepU30BaTh C ONOpPOM Ha cxemy (QU3HYECKHe U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOMA, rpadwur,
anMas, KpeMHUH, a3oT, ¢ocdop, cepa, XJIop, HATPUH, Kalauil, MarHui, KaJbIUH,
ATIOMUHUM, KEJI€30) U CIOKHBIX BEIECTB, B TOM YHCJIE MX BOJHBIX PacCTBOPOB
(Boma, aMMHaK, XJOPOBOJOPOI, CEPOBOIOPOJI, OKCHUJIBI M TUIPOKCHUIBI METAIIJIOB
| - HA rpynmn, amomunus, meau (1), nuaka, xenesa (11 u 1), oxkenasr yraepona (I
u V), xpemuus (1V), azora u dochopa (Il u V), cepsl (IV u VI), ceprucras,
cepHasi, a30TuCTas, a3oTHas, (ochopHas, yrojibHas, KpEMHHEBas KHUCIOTAa U HX
COJIM); ONUCHIBAThH C OMIOPOM Ha IJIaH U KJIIOYEBBIC CJIOBA; YMEHHUE MTPOTHO3UPOBATh
U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIE€ MPEIBAPUTENIBHOTO aHaJ3a MOJI PYKOBOJCTBOM II€Iarora, NMpUMEHEHUE
BEILIECTB B 3aBUCHUMOCTH OT UX CBOWCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX
MPEBPAIICHU B PAa3JIMYHBIX YCJIOBUAX, BJIUSHHUE BEIIECTB M XHUMHYECKUX
MPOIIECCOB HAa OPraHU3M YEJIOBEKA U OKPYIKAIOIULYIO IPUPOIHYIO CPENY;

o YMEHHE COCTaBIsITh MO 00pa3lly, CXeMe, alrOpuTMy Yy4eOHBIX
JEHUCTBUNA MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS pEaKiUil (B TOM 4uUCIe peakuui
MOHHOTO oOMeHa 151 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakimii),

WUTIOCTPUPYIOMIMX ~ XMMHYSCKHE  CBOWCTBA  M3YYCHHBIX  KJIACCOB / TPYIII
HEOPraHWYECKMX  BEHIECTB, a TaKXke IMOATBEPXKAAIOIMINX TE€HETUUYECKYIO
B3aUMOCBSI3b MEXy HUMU;

o YMEHHUE BBIUHUCIATH OTHOCUTEIBHYH) MOJEKYJSIPHYIO U MOJISIPHYIO
MAacChl BEIIECTB, MAaCCOBYIO JOJIKO XWMHYECKOTO DJJIEMEHTA B COCIMHEHUH,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €TI0 Maccy, 00BEM
ra3oB ¢ OMOpoi Ha o01re GOPMYJIbl; YMEHHE MTPOBOIUTH PACUYETHI 10 YPABHEHHSIM
XUMHUUYECKUX PEaKIMid U HaXOJIUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHToOB WIM MPOJIYKTOB PEaKIMH C OMOpod Ha oOpasell, alropuTM Y4eOHBIX
JICHCTBUM,

o BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TMO3HaHWs (HaO0IeHHE,
U3MEPEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE) TIPU U3YYCHUU BEUIECTB U
XUMUYECKUX SIBJICHUH C OMOpOM Ha alropuTM YYEOHBIX NEHCTBHM, yMEHHE
chopMyupOBaTh MPOOJIEMYy U TPEMJIOXKUTh IMyTH €€ PEIICHUS C TOMOIIBIO
nejarora; 3HaHUE OCHOB O0€30MacHON paldOThl C XUMHUYECKUMH BEIECTBAMH,
XUMUYECKOH TOCY0M U TaO0OpaTOPHBIM 000pYIOBaHUEM;

o HaJu4yue NPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYILIECTBIICHHS
CIEAYIOIIMX XHWMHYECKUX OJKCIEPUMEHTOB TOJ PYKOBOJACTBOM YYHUTENS C
00Cy>X/IeHHEM I1J1aHa PaOOThl UJTU COCTABICHUEM TAOJIHUIbI:

U3y4YEeHHUE U ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB;



O3HaKOMJIEHUE ¢ PU3NUYECKUMU U XUMUUYECKUMH SIBJICHUSIMU;

OTIBITHI, MJUTIOCTPUPYIOIIUE MPU3HAKHA MPOTEKAHUS XUMUUECKUX PEaKIIHii;

M3y4YeHHE CIOCOO0B pa3/IesICHHs] CMECEi;

MOJIYUYEHHE KUCIOPOJIa U U3YUECHHUE €T0 CBOMCTB;

MOJYy4Y€HHE BOJOPOJa U U3YUEHUE €0 CBOICTB;

MOJTYYEHHE YIJIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJTyYE€HHE aMMHUAKa U U3YUYEHUE €T0 CBOMCTB;

IPUTOTOBJICHHE  PAacTBOPOB C  OMNpEJSICHHOW  MacCoBOM  Jiojei
PacCTBOPEHHOTO BEIIECTBA;

UCCJIEJIOBAHUE W OINMKMCAaHWE CBOMCTB HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

IPUMEHECHHE WHIUKATOPOB (JIakMyca, MeTUIIOpaHxa U GpeHodTanenna) ais
OmnpeeeHUs XapaKkTepa Cpeabl B paCTBOpAaX KUCIIOT U IIEJI0OUEH;

M3yYCHHE B3aUMOJECHCTBUS KHUCJIOT C METaUlaMU, OKCHUIaMH METaJlIOB,
PaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTYy4YE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOTO METajuia IPYTUM U3 pacTBOpa COJIH;

uccienoBanre aMm()OTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IUHKA;

pelIeHne HKCHEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COCAUHEHUI;

pellIeHHE HKCIEPUMEHTAJIBHBIX 3a7ad MO0 TeMe «JEeKTPOJIUTHYECKas
JIMCCOITHAIIHSY

pellieHuEe PKCIEPUMEHTAIBHBIX 3a7lad Mo TeMe «BakHeilue HeMmeTamibl 1
UX COCIMHCHUS;

pellieHue PKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxkHeilme MeTtauibl U Ux
COCIUHCHUS;

XUMUYECKUE DKCIEPUMEHTBI, WUIIOCTPUPYIOIINE MPU3HAKK MPOTEKAHUS
peakIuii HOHHOTO OOMEHa;

KaueCTBEHHBIC PEAaKIIMM Ha MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaxX HOHBI:
xjopua-, OpomMua-, Moaua-, cyibdar-, pocdar-, kapOoOHAT-, CUIMKAT-aHUOHBI,
T'HJIPOKCHJI-UOHBI, KATHOHBI aMMOHHUSI, MarHus, KajblHs, aTlOMUAHUSA, jkele3a (2+)
u kenesa (3+), meau (2+), HUHKA;

yMEHHUE TIPEACTABIATh pPE3YyJbTaThl JKCIIEpUMEHTa B (opMe BBIBOJIOB,
JI0OKa3aTeIbCTB, rPa)MKOB 1 TAOIHI] M BBISBIATH SMIUPUUYCCKHIE 3aKOHOMEPHOCTH,

° BIIaJICHUE IIpaBWJIaMH Oe30mMacHOTO oOpalleHus ¢ BeIIeCTBAMH,
HCTOJIb3yEeMbIMHU B TTIOBCETHEBHOM KW3HHU, a TAK)KE MTPaBUIaMU TTOBEICHUS B 1IEJISIX
cOepexxeHuss 370pOBbS M OKPY’KAIOIICH MPUPOTHON Cpejbl, TOHMMaHUE Bpesa
(OmMacHOCTH) BO3JCUCTBUS HA >KUBBIE OPTraHU3MBbI OIPEICICHHBIX BEIECTB, a
TaKXe CIIOCOOOB YMEHBIIEHUS] M TPEAOTBPAIICHUS HUX BPEIHOTO BO3JCUCTBUS;
MMOHMMAaHME 3HAUYCHHUS )KUPOB, OCIIKOB, YIJICBOOB JJIS OpraHu3Ma 4eJIOBEKa;

° BJIAJICHUE OCHOBAMHM XHWMHUYECKOWM TPAMOTHOCTH, BKJIKOYAIOIICH
YMEHHUE MPABUIBHO MCIIOIb30BAaTh M3YUYEHHBIC BEIIECTBA M MaTepHajbl (B TOM
YuCjie, MUHEPAIbHBIE YIOOPEHUS, METAJUIBl M CIUIABBI, MPOIYKTHI MepepadoTKu



MPUPOAHBIX UCTOUHUKOB YTIE€BOAOPOIOB (YTIJsi, IPUPOAHOTO Tra3a, HePTH) B OBITY,
CEICKOM  XO3SIIICTBE, Ha TMPOU3BOJICTBE; YMEHUE MPUBOJIUTH MPUMEPHI
MPAaBUWJIBHOTO UCIOJIb30BAHUS U3YUEHHBIX BEUIECTB U MAaTEPUAJIOB;

o YMEHHE YCTaHABIIMBATh CBS3U MEXKAY pEaJIbHO HAOII0JaeMbIMU
XUMHUYECKUMH SIBJICHUSIMU UM MPOLIECCAMU, TMPOUCXOMSIINIMMU B Makpo- H
MUKPOMHUpPE,  OOBSCHATH  MPUYMHBI  MHOTOOOpa3usi  BELIECTB;  YMEHHUE
WHTErPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHUSMU JPYTUX YUEOHBIX MPEIMETOB C
MTOMOIIBIO ME1Arora;

o npeacraBieHne o chepax TpodecCHOHATBHON  JeSTETHHOCTH,
CBSI3aHHBIX C XHUMHUEH U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTUKEHUSIX XUMHUYECKOW HAyKW; HaJIMYME OIbITa padOThl C pa3IUYHbIMU
UCTOYHUKAMU HWHGOpPMALUM 10 XUMHHM (HAy4HO-TIOMYJIApHAsl JUTEepaTypa,
CJIOBapH, CHPABOYHUKU, MHTEPHET-PECYPChI) C OMOPOM HA aJTOPUTM: YMEHHUE
OOBEKTUBHO OILICHMBAaTh HMH(MOpPMALMIO O BEIIECTBAaX, HX IMPEBPAILCHUIX U
MPaAKTUYECKOM MTPUMEHEHUH.

TpeOoBanuss K MNpeAMETHBIM pe3yJbTATAM OCBOCHHUSI Y4eOHOIO
npeamMera «XuMHs», pacnpeaejieHHbIe M0 roaaM 00y4eHust

Pesynbratel 1o rogam (GopMyJIUPYIOTCS MO MPUHIUITY JT0O0ABICHHUS HOBBIX
pE3yJbTATOB OT I'0JIa K TOAy, YK€ Ha3BaHHbIC B MPEIbIAYIINX rofax MO3UIINH, KaK
MPaBUIIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO
roJia N0 YMOJYAHHUIO BKIIIOYAIOT PE3YIbTaThl MPEABIAYILNX JIET).

8 KUIACC

pacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKUX TMOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUNA 3JIEMEHT, MpPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas
JIOJISI XUMHUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHE, COJIb, J/1eKMPOOMPUYAMENIbHOCMb, CTETIEHb OKUCIECHHUS, XUMUYECKas
peakius, KiacCu(pUKaIMs peakiuii: peakiiui COSAMHCHHS, PEaKIINU Pa3I0KEHUS,
peakiuu 3aMeleHus, Peakluu OOMEHa, DK30- U DHIOTEPMHUCCKHE DPEaKIUU;
mennogoll 3gpgexm peakyuu,; SIPO aTOMa, DJIEKTPOHHBIM CJIOW aroMa, aTOMHas
opOuTaNb, paguyc aroMa, XWMHYECKas CBsI3b, TOJIIpHAsS W HEMOJSpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, NOH, KaTHOH, aHWOH, PACTBOP, MaccoBasi J0JIs
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIlUs) B pacTBOpPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX MOHATUM (CM. 11. 1) 1
MPUMEHSTH ITU TTOHSATHUS MPU ONUCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIOJI30BaTh XMMHUYECKYIO0 CUMBOJIMKY JJIsI COCTaBIEHUsI (DOPMYJT BEILIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIMii, 3JIEKTPOHHOIO OanaHca;

OMpeNeNsaTh BaJC€HTHOCTb aTOMOB JJIEMEHTOB B OWMHAPHBIX COEIUHEHMUSX;

2 351ech U anee KypcuBOM 0003HAYAKOTCS IIAHMPYEMBbIE IIPEAMETHBIE PE3YJIbTaThl, KOTOPhIE MOI'YT OBITH
MOTEHIMAIBHO TOCTUTHYTHI oOy4atorimMcs ¢ 3I1P, Ho He SIBISIOTCS 00s3aTeIbHBIMH.



CTENEHb OKMCIIEHHUS DJJIEMEHTOB B OWHApHBIX COEJUHEHUSX C ONOpod Ha
ONpPEAEICHUS, B TOM YHCIIE€ CTPYKTYPUPOBAHHBIEC; MPUHAMNICKHOCTH BEHIECTB K
onpenenéHHOMY Kjlaccy CoeIuHeHuil 1o (opMmysiaMm; BUA XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCTUHECHUSIX;

WMETH MPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHWUW, YMETh C TOMOIIBIO
YUUTENS TMPUMEHSITH CHUCTEMY XHUMHYECKUX 3HAHWUM, IS YCTaHOBJIEHUSA
B3aMMOCBSI3H ME¥K/1y N3YUYECHHBIM MATEPUAIIOM U IIPU MOJIYYCHUH HOBBIX 3HAHUU, 4
TaK)Ke MpHU paboTe ¢ UCTOUHUKAMU XUMHUUYECKoi nHpopmanuu. OpueHTUPOBATHCS
B TIOHATUSIX U ONEpUpPOBaTh HMMH Ha 0a30BOM YPOBHE, MPUMEHSATH IIpH
BBITIOJIHEHUHU YYEOHBIX 3aJaHUN M PEIICHWM pPACUYETHBIX 3a7a4 C OMOpOM Ha
QITOPUTM y4EOHBIX JACHCTBUN M3YYCHHBIC 3aKOHBI M TEOPHUH: 3aKOH COXPAHCHHS
Mmaccsl, [lepuonnueckuii 3axkon .M. Menneneesa, zaxkon nocmoancmea cocmasa,
3aKOH ABOrajipo; aTOMHO-MOJIEKYyJisspHas Teopusi. COOTHOCUTH OOO3HAYECHUS,
KOTOpbIe uMeroTcs B Tabiuie «llepuoandeckasi cucteMa XUMUUECKUX IJIEMEHTOB
J. . MeHnneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll slpa, OOIlee YHUCIO BJIECKTPOHOB U
pacripeielieHue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XWMHUYECKUE JJIEMEHThI; HEOPraHWYECKHE BEIECTBA;
XUMHUUYECKUE peakiuu (10 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BELIECTB, 1O
TEeIIOBOMY 3(dQeKTy, M0 HU3MEHEHHUIO CTENEHU OKHUCICHUS XUMHYECKUX
AJIEMEHTOB) C ONIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3JIMYHBIX KJIACCOB, TMOJTBEPKJas OINHCAaHUE MPUMEPAMU MOJEKYISPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUAN C OMIOPOU HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX COCTaBa M
CTPOCHHMS; BO3MOKHOCTH MPOTEKAHHSI XMMHYECKUX MNPEBPAICHUN B Pa3IUUHBIX
YCJIOBUSX MOCJIE MPEABAPUTEIBLHOTO OOCYKICHHS C TIEIaroroM;

BBIUHCJISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMysie COEAMHEHHS; MAacCOBYIO
JIOJII0 BELIECTBA B PAcCTBOPE; IMPOBOAUTH PACUETHl [0 YPABHEHUID XUMHUUYECKOU
peakuuu ¢ ONOPOM Ha aJrOPUTM;

MPUMEHSATH OCHOBHBIE OTNIEPALIMM MBICIUTEIIBHON AEATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUEe, 0000IIeHre, cUCcTeMaTu3alus, Kiaccu(uKkaius, BHISIBICHUE
NPUYMHHO-CJIEJCTBEHHBIX CBSI3€ — IS HW3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMii; eCTeCTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOIIOACHHUE,
U3MEPEHUEe, MOJICIMPOBAHKUE, OKCICPUMEHT (PedanvHulll U MbICIeHHbIL) TIOM
PYKOBOJICTBOM MEAATOra;

CJIeIOBATh MIpaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYAO0N U J1aOOpaTOPHBIM
o0opyI0BaHUEM, a TAK)KE TPaBUJIaM OOpaIieHus C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMUA 110 BBINOJIHEHUIO JTAOOPATOPHBIX XHMMHUYECKUX OIBITOB IO
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MAaCCOBOW JOJIEW PACTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATb H MPOBOAUTH XUMHUYECKHUE DKCIEPUMEHTHI MO



paclo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBI0 HWHIUKATOPOB
(;makmyc, ¢GenondranenH, METUIIOPAHK U JIP.), TOATBEPKIAONINX Ka4eCTBEHHBIH
COCTaB HEOPTaHMYECKHUX BEIICCTB (KAYSCTBEHHBIC PEAKIIMM HAa HWOHBI) TIOJ
PYKOBOJICTBOM TI€/Iarora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TOHSATHUMA: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb  OKHUCIECHUS,
XUMHUYECKasi peaKklusi, XUMHUUYECKasi CBS3b, Mennogol 3ghgexkm peaxyuu,Mollb,
MOJISIPHBIN 00BEM, PacTBOpP; DIEKTPOJIUTHI, HEINEKTPOIUTHI, DIIEKTPOIUTHUECKAS
JUCCOIIMAIIS, PEaKIIMM UOHHOTO OOMEHa, KaTalu3aTop, Xumuieckoe pagHosecue,
oopamumvie U Heobpamumble peaxyuu, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC
peaklMH, OKHCIUTEIb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTaHOBIICHHE,
ajuioTponusi, aM(pOTepHOCTh, XHUMHYECKas CBsI3b (KOBaJEHTHasl, HOHHas,
MeTaJuInYecKasi), KpUCTAUIMYECKas PEIIETKA, KOppo3usi Memanios, CHIABbl,
CKOpOCMb XUMUYECKOU peakyuu, npenenbHo ponyctuMmas koHuentpamus (ITK)
BEILECTBA;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MPUMEHSIThH ITU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh 3HAKU W CUMBOJIBI Ui (DUKCAIIUU Pe3yJIbTaTOB HAOIIOICHU,
cocTtaBiieHuss (opMys BEHIECTB M ypaBHEHUH XWMHUYECKHX PEaKIUi, 3amlucH
JAHHBIX  ycloBUW 3amad. Mcmonb3oBath 0003HAuUEHHUs, UMEIOIIUECS B
[Tepuonuueckoit cucreme u TabIUIE PACTBOPUMOCTH KHUCIOT, OCHOBAHHM U COJiei
B BO/JI€ 7151 BHITIOJTHEHUS 3aJaHUN.

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XMMUYECKUX AJIIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa; MPUHAJJIC)KHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIACCy  COCOMHEHUW C ONOpOM HAa  ONpEAEseHUs, B TOM  YHCIE
CTPYKTYpUpPOBAaHHBIC, BHUIbl XHMHUYECKOW CBsA3M (KOBaJIGHTHas, HOHHas,
METaJIJTUYEeCKasi) B HEOPTraHWYECKUX COCAMHEHUSX; 3aps]l MOHA MO XUMHYECKOU
dbopmyne; XxapakTep cpelbl B BOJHBIX pPAacTBOpax KHUCIOT M IIEJIOYeH, mun
KPUCMANTUYECKOU peulémKy KOHKPEMHO20 8eujecmeaad,

packpsiBath cMmbIich [lepuommueckoro 3akona JI.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIGAMb U XAPAKMEPU306amsb TaOINIHYIO
dopmy Ileproguyeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB: Pa3inyarTh MOHSATHUS
«riaBHas noArpynma (A-rpymnma)» u «mnobounas noarpynna (b-rpynmna)», massie u
Oonblllie TMEPUOAbL; coomHOCUums  OOO3HAUEHUS, KOTOpble HMEIOTCA B
MEPUOINYECKON TaONHIe, C YUCIOBBIMH XaPaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIiee 4YHucio SJIEKTPOHOB U
pacrpeiesieHde UX IO JIEKTPOHHBIM CIIOSIM); 00bACHAMb O0IIHEe 3aKOHOMEPHOCTH
B W3MCHEHUHM CBOMCTB XMMHUYECKHX B3JIEMEHTOB M HMX COEOUHEHUM B Mpeaesiax
MaJIbIX MIEPUOJOB U TJIABHBIX MOJArPYII C YYETOM CTPOCHUS UX aTOMOB;

KJaccu(UIMPOBATh XMMUYECKHE JJIEMEHTHl; HEOPIaHMYECKHE BEIECTBA;



XUMHUYECKUE peaKkiuu (10 YUCIy U COCTABY YUACTBYIOUIMX B PEAKI[MU BEIECTB, IO
TerIoBoMy J(hPexTy, MO HUZMEHEHHIO CTEMNECHEH OKHUCICHHUS XWMHYECKHUX
AJIEMEHTOB) C ONIOPOU HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOMIME H CHenu(PUIecKue XUMHUYECKUE
CBOMCTBa BEIIECTB Pa3IMYHBIX KJIACCOB, IMOJATBEPXkJasi ONHCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX ¥ HOHHBIX YPABHEHHH COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN C
ONOPOW HA CXEMBI;

COCTaBJISITh YPABHEHHUS AJICKTPOJIUTUYECKOMN AUCCOLUALIUU KUCIIOT, IIeouen
U CcOJIeil; TOJHBbIE M COKpall€HHbIE YpaBHEHUS pEaKIUHd HOHHOTO OOMEHa;
YpaBHEHUSI PEaKIMi, MOJITBEPKAAIONINX CYLIECTBOBAHUE TE€HETUYECKOM CBS3U
MEX/Iy BEIIeCTBAMH Pa3IMUHBIX KJIACCOB;

pPacKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUHN MOCIE MpeaBapUTEIHLHOTO
00CYXKJIEHUS C TIearorom;

BBIYUCIISATH OTHOCUTEJIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMEHTa Mo (QopMmylie COCAMHEHHUS, MAaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHYECKOU
PEaKIUM C OTIOPOW Ha alTOPUTM;

CJIeIOBaTh MpaBUiIaM IMOJIb30BaHUSI XUMUYECKON MOCYAO0N U JIaOOpaTOPHBIM
00OpyZI0OBaHUEM, a TaK)Ke MpaBUJIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMA 110 BBINOJHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYSHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);

MPOBOJUTEH PEAKIIMH, MOITBEPKIAIONINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEII[ECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOPUA- OpOMUI-, HOIUM-, KapOOHAT-,
docdar-, cwimkar-, cyiabdar-, THIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS WM WOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKUX
BEIIIECTB;

MPUMEHSITh OCHOBHBIE OTIEpAIlUU MBICIUTEIBLHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMaTH3allhi0, BBISBICHUE MPUYUHHO-
CIICZICTBEHHBIX CBSI3CH — JIJI1 U3YYCHUS CBOMCTB BEICCTB U XUMHUYECCKUX PCaKITUH;
€CTECTBEHHO-HAyYHbIE  METOJIbI  MO3HAaHUS —  HAOMIOJCHHE, HW3MEpPEHHUE,
MOJEJIMPOBAHUE, IKCIIEPUMEHT (PEabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyITHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 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. MeTaJJIbI M UX COeIUHEHU A

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

8 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmorexa HOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK

p m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK

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.

bubmuorexa [JOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmaecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0’KCHHS e bubmorexa HOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
t AHCT- Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucimopom — sieMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PaTOPHIL 1 TIp ‘ https://m edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmydenne u cobupanue BoI0poOa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LHOK
7P N . . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCBI peHHLIE aCTBOPBI MH:ICCOBEUI bubmmorexa [JOK
m PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBI: 101 q)eHI/Iﬂ XI/IMI/I‘IZ(F:)KI/IC bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA
m 8 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa IO

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

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiiriecias cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAs XUMHUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTenes okucieHiA https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenne atoMa. XUMHUUYECKas! CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600ICeHHE 1 1 bubnunoreka [HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o0mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O6o0mIeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

5 Knaccugukarus Xumuueckux 1 bubnnoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKIINA buGnnorexa LIOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIpEeACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 TTousTie o runponze coien bubnmorexa LOK
/P https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMAaTH3aIHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonrponsHas padora Ne2 o teme
17 «3J‘IeIl:()T OJ'II/ITI/EIGCKa}I HCCOLAAINA bubmmorexa LHOK
p g HHAATH. https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITomyueHue COITHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 Bubmaorexa ITOK
p ’ https://m.edso00.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCcTHKa dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, IOIYyUYCHUE U
Y https://m.edso00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyeHre aMmmMHuaKa, U3y4eHue ero bubmorexa HOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHU4YECKOe bubmorexa LHOK
yAHOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

p L https://m.edso0o.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa LIOK

p ? He https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepoIa
40 Kpemnwuii u ero coenuuenus bubnmnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxueiinye HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCITUHCHUS
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael1156
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XUMHUYECKUX PEaKIil buGnnorexa LIOK
yP AR, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefuHEHUA KAJIbLIUS bubmaorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTkoCTh BOIBI M METOOEI €€ bubmmorera [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUSD)
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BaxuHelme MeTamibl 1 UX
COETMHEHUS)
63 BemectBa u matepuansl B bu6mmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKarOIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O6001eHne 1 bub6nuorexa [IOK



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

CUCTEMAaTHU3al U 3HaAaHUN

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

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 8 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
«3narensctBO «lIpocBenienue»
* Xumus, 9 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AKiimonepHoe 00IIeCTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
Xumus (6a30Bbil ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO 00111€TO
oOpazoBanus: MeToaudeckoe nocooue s yuurens / Kasepuna A. A., [luuyruna

I'.B.; nox pexn. I'. B. [Inuyrunon. M.: ®I'BHY «MucTutyT cTparerun passutus

obpazoBanus PAO», 2022.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka [JOK






