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[TOACHUTEJIBHAA 3AIINCKA

PaGouast mporpamma 1o XUMHH JJisi 00y4aIOIIMXCS C 3a/I€PKKON MCUXUYECKOTO
pa3zButus (nanee — 3[1P) Ha ypoBHe 0CHOBHOrO 00111er0 00pa30BaHUs COCTABIICHA B
cooTBeTcTBUM ¢ DejepalibHbIM TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
ocHOBHOTO 06miero oopazoanus ([Ipukaz Munnpocsemenuss Poccuun ot 31.05.2021
r. Ne 287, 3apeructpupoBan MuHuctepcTBoM rocTtulimu Poccuiickoit deneparuu
05.07.2021 1, per. Homep 64101) (mamee— OI'OC OOO), I[IpumepHoii
aZanTUPOBAHHON OCHOBHOM 0Opa30oBaTelIbHONW MPOTPaMMON OCHOBHOTO OOIIEro
00pa3zoBaHus 00yUaIOIINXCA C 3aJIepKKOM ncuxudeckoro pazputus (nainee — [TAOOIL
OOO 3IIP), IlpumepHoil paloueld mporpaMMbl y4eOHOTO NpeaMeTa «XHUMHU»
(6a3oBblii  ypoBeHb), IIpumepHOl mporpamMmoil BOcCHHUTaHUS OOYyYaroIIUMXCS MpU
MOJIYy4EHUM OCHOBHOTO OOIIero o0Opa3oBaHMs, C YYETOM pacHpeleieHHBIX IO
KJlaccaM TMpPOBEPAEMBIX TpeOOBaHMM K pe3yiabTaraM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOM MpOorpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsST U 3JIEMEHTOB
COJIEp>KaHMsI, TMPEACTABICHHBIX B YHHBEPCAIbHOM KOAU(HUKATOPE IO XHUMUH,
Konnenmuu mnpenonaBanusi y4eOHOro mpenMera «XuMus», B 00pa3oBaTelbHBIX
opranuzanusx PO, peanusyomux oCHOBHbIE 00111€00pa30BaTeIbHbIE POTPAMMBEI.

OO0mas xapakTepucTUKA Yy4e0HOro npeamera « XuMus»

VYuebuslii  npeamer  «XUMHS»  BXOAUT B TIPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE TTPEAMETBI». B cucTeMe ecTeCTBEHHOHAYYHOro 00pa3oBaHus
XUMHUSI KaK y4eOHbI TpeAMET 3aHUMaeT Ba)XHOE MECTO B IO3HAHUHU 3aKOHOB
npupobl, (GOPMUPOBAHUM HAYUYHOU KAPTUHBI MUPA, CO3JJaHUU OCHOBBI XUMUUYECKUX
3HaHUW, HEOOXOJWMBIX JJIsI TOBCEJHEBHOM >KHU3HU, HABBIKOB 3JI0POBOTO U
0e30macHOro JJisi 4elloBeKa M OKpY’Karollell ero cpeibl o0pas3a >KM3HU, a Takke B
BOCIUTAHUH SKOJIOTUYECKOMN KYJIBTYPHI.

YcnenHocTh M3yd4eHUs XMMHUM CBSA3aHA C OBJIAJCHUEM XUMHUYECKHUM SI3BIKOM,
coOmro/leHeM TpaBuil Oe30macHON paboThl TPU  BBIMOJHEHUU XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHWEM MHOTOYMCICHHBIX CBS3€d XHUMUU C JPYyTUMHU
MpeaMeTaMy IIKOJIBHOTO Kypca.

[Iporpamma BkirO4aeT B ce0si OCHOBHI HEOPTraHWYECKOM W OpPraHUYECKOM
XUMUU. [71aBHOW wuaeel mporpaMMbl SIBISIETCS CO3JaHue 0a30BOTO KOMILIEKCA
OTIOPHBIX 3HAHWM MO XWUMUH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOIICH BO3PACTY
00y4aroIMXCsl 1 UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B comepxaHmMm [aHHOTO Kypca IIPEACTABIECHBI  OCHOBOIOJIATAIOIINE
XMMHUYECKUE TEOPETUUECKUE 3HAHUS, BKIIOYAIONIUE U3YYEHHUE COCTaBA M CTPOCHUSA
BEIIIECTB, 3aBUCMMOCTH HUX CBOWCTB OT CTPOECHHUS, MPOTHO3UPOBAHUE CBOWCTB



BEILIECTB, HMCCIEAOBAHUE 3aKOHOMEPHOCTEM XMUMHUYECKUX NPEBPALICHUNA U MyTEu
yIPaBJIEHUS UMH B LEJSX MOJIYUYEHHUS BEUIECTB U MAaTEPHUAIIOB.

TeopeTHyecKkyt0 OCHOBY H3yYEHHSI HEOPraHMYECKOM XUMHUU COCTaBIISIET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepumonnueckuii 3akon J[.M. MengeneeBa c¢
KpPaTKUMH CBEJEHUSMH O CTPOCHMHM AaTOMa, BHJAaX XHUMHYECKON  CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIUH.

B wu3yueHum Kypca 3HAauuTEIbHAs pOJb  OTBOAMUTCS  XUMHUYECKOMY
AKCIIEPUMEHTY: TPOBEICHUIO NPAKTUYECKUX M JIA0OPATOPHBIX padOT, OMUCAHUIO
pE3yIbTATOB YYEHUYECKOTO HSKCIEPUMEHTA, COONIOACHUIO HOPM U IpaBUII
0e301acHOM padOThl B XUMHYECKOH J1a00paToOpuu.

Peanuzanuss gaHHOW mporpaMMbl B Mporiecce OOy4YeHHsS  MO3BOJUT
oOyyarotumcs ¢ 3I1P ycBOUTh Kiltoue€Bble XUMUYECKUE KOMIIETEHIIUU U MTOHSATH POJIb
Y 3HAYCHHUE XUMUU CPEAU APYTUX HAYK O MPUPOJE.

N3ydyeHne XxuMuu cocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHHIO OOIIEHAyYHbIX METOAOB (HaOJIOJIEHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJEIMPOBAHUE), OCBOECHUIO MPAKTUYECKOTO0 MPUMEHEHUS Hay4YHBIX
3HAHUW, OCHOBAHHOIO HA MEXIPEAMETHBIX CBA3AX € npeaMeramu «OKpyKarommi
mup», «Dusuka», «buonorus», «l'eorpadpus», «MatemaTtuka» u Qopmupyer
KOMIIETEHIIUM, HEOOXOAUMBbIE [l MPOJOJDKEHHS 00pa3oBaHHs B  00JIaCTH
€CTECTBEHHBIX HAYK.

WN3yueHne XUMHUM CIHOCOOCTBYET pa3BUTHIO Yy oOydarommxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO  BOOOpaKeHHs, (PYHKIHMOHAJIBHOM TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKU aHAIU3UPOBATh WHGOPMAIIMIO, MPEACTABICHHYIO B
paznuyHbIX (popmax. 3HAUMMOCTD MpeAMETa JUIsl PA3BUTUS )KU3HEHHON KOMITETCHIINH
oOyuatomuxcsi ¢ 3IIP 3akimrouaercs B yCBOGHHWHM OCHOBBI XUMHUYECKUX 3HAHHM,
HEOOXOAUMBIX Il TIOBCETHEBHOM >KM3HHU; HABBIKOB 3/I0POBOTO M 0€30MacHOro st
YeJloBeKa U OKpY Karolleil ero cpepl 00pasa *Ku3Hu; pOPMUPOBAHUH KOJIOTUYECKON
KYJbTYPBHI.

[Iporpamma oTpaxkaer coaepxaHue o0yueHUs NpeaMeTy «XHUMHsD C YYETOM
0coObIX oOOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuatomumxcst ¢ 3[IP. Osnanenue
y4eOHBIM MPEIMETOM «XHUMHUSD» MPEICTABISET OIPEACICHHYI0 TPYAHOCTh IS
obOyuatomuxcst ¢ 3I1P. 9To cBA3aHO ¢ 0COOEHHOCTSIMU MBICIIUTEIILHOU €SI TEIHLHOCTH,
NEePUOJUYECKUMHU  KOJEOAHUSIMM  BHUMaHHUS, MajbiM  O0ObBEMOM  MaMSTH,
HEJOCTaTOYHOCTBIO OOIIEro 3amaca 3HAHWUW, MOHM)XEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOr0 Pa3BUTHS.

Jlnst mpeojiofieHrss TPYAHOCTEH B HM3YyYEHMHM YYEOHOTo mpeaMera «XuMUs»
HeoOXxoaMMma  ajamTaius oObeMa MW XapakTepa y4yeOHOro Marepuayia K
MMO3HABATEIIbHBIM BO3MOJKHOCTSIM JAHHOM KaTEropuu OOydYarommxcs, y4eT WuX
OCOOCHHOCTEM pa3BUTHUS: UCIOJIb30BAHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXITPEAMETHBIX CBS3€H, IOCTENIEHHOE YCI0KHEHHE H3y4aeMOro MaTepuaia.

[Ipy wu3ydyeHHH XHUMHUU HEOOXOAMMO OCYIIECTBIATh B3aHUMOJCIHCTBHE Ha
ITOJINCEHCOPHON OCHOBE.



TeopeTnueckuii MaTeprai peKOMEHIYETCS U3y4aTh B MIPOLIECCE MPAKTUYECKOU
NEeATEIbHOCTH. BO3MOXKHO BBIZIETIEHUE OTAEIIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBS3U
CO CIIO’KHOCTBIO aHanu3a TekcTta oOyuwatomumucs ¢ 3[1P. Opranunyeckoe eIUHCTBO
MIPAKTUYECKOM W MBICIUTEIBHON JEATETbHOCTH OOYYaloIIUXCAd HAa YpPOKax XUMHH
CIOCOOCTBYET NMPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMUYECKUX 3HAHUUI
n yMeHud. Ocoboe BHUMAHUE IPU H3YYEHUU XUMHUU YACISIETCS HW3YUYEHUIO
«CKBO3HBIX» MOHATHIA U ((OPMUPOBAHUIO HaBBIKA CTPYKTYPUPOBAHUS MaTepHaa.

He.]'lld U 3a1a91 U3YIYCHUA yqeﬁﬂoro npeamera «XHMHUSD

s obyuaroutuxcs ¢ 3I1P, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  0OOpa30BaTeNbHYIO  MpOrpammy,
JOMUHUPYIOILIEE 3HaUeHHE TPUOOPETAIOT TaKUE yeu, Kak:

* (QopMmupoBaHHE UHTEIJIEKTYaJbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITUIO PpELIEHUH, CIOCOOHOMN
a/1aliITUPOBATHCSI K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

" HaMpaBJICHHOCTh OOYyYEHHs Ha CHCTEMaTHYeCKOe MPUOOIICHHE YYalluxcs K
CaMOCTOSITENIbHOM MO3HABATEILHON JEATENbHOCTH, HAYYHBIM M MPAKTHIECKUM
METO/IaM MO3HaHUs, (HOPMUPYIOUTUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0eclie4eHre YCJIOBHM, CIOCOOCTBYIOIIMX HPHOOPETEHHIO OOYYaroIIUMHUCH
OTbITa PA3HOOOPA3HOU ACSITEIbHOCTH, MO3HAHUS M CAMOMO3HAHMSI, KITFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMH), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE NS
pa3IMYHBIX BUAOB JESATEIbHOCTH;

* (popmupoBaHue yMEHUI OOBSICHATD U OLIEHUBATh SIBIICHUSI OKPYKAIOIIETO MUpa
HA OCHOBAaHUM 3HAHUI U OMbITA, MOJTYYEHHBIX IPU U3YUEHUU XUMUH;

* (popmupoBaHue y oOy4arouMxcsi TYMaHUCTUYECKUX OTHOILUEHUH, MOHUMaHUS
HEHHOCTH  XMUMHMYECKMX  3HAaHUW i BBIPAOOTKM  JKOJOTUYECKU
1EeJIeCO00pa3HOr0 IMOBEJAEHUSI B OBITY WM TPYAOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3[I0POBbS U OKPYKAKOLIEN TPUPOJHOM CPENBL;

" pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY TpoQuis W  HampaBICHHOCTH
JaabHENIIero ooy4eHus.

Kypc HampaBneH Ha pernieHue CHEAyIoUUX 3a0ad, O0O0ECIeUnBarOIInX
pean3alyi0  JIMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIBHOCTHOTO TOAXOJ0OB K
oOydyenuto xumuu obyvatonuxcsi ¢ 3[I[P Ha ypoBHE OCHOBHOTO OOIIETO
00pa3oBaHUs:

* (popmupoBaHuE TNEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, MX IMPEBPALIECHUSAX U MPAKTHUYECKOM TNPUMEHEHHH; OBJaJIeHUE
MNOHSTUWHBIM aIlllapaToM U CUMBOJUYECKUM SI3bIKOM XUMUMU;



" 0CO3HaHHE OOBEKTHMBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0OJacTh
COBPEMEHHOIO €CTECTBO3HAHUS, XMMUUYECKUX MPEBPAIICHUNA HEOPTaHUYECKHUX
M OPraHWYECKHX BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHUN >KMBOW W HEKUBOU
MIPUPOJIBI; YIIIyOJIeHUE TIPECTABIICHUH 0 MaTepraTbHOM €IMHCTBE MUPA;

" OBJQJICHUE  OCHOBAMH  XHMMHYECKOM  TPaMOTHOCTH: CIIOCOOHOCTBIO
aHaJM3UPOBATh U OOBEKTUBHO OLICHUBATh KU3HCHHBIC CUTYyAI[UH, CBSI3aHHBIC C
XUMUEH, HaBBIKAaMH O€301MTaCHOTO OOpAIleHus C BEIMIECTBAMH, UCIIOJIb3YEMbIMU
B T[IOBCEAHEBHOW J>KW3HU;, YMEHHMEM AaHalM3UPOBaTh W IUIAHUPOBATh
HKOJIOTMYECKH O€30MacHOE IMOBEICHHE B LEJIAX COXPAHEHUS 3JI0POBbI H
OKpY>KaloIel Cpeibl;

* ¢hopMuUpOBaHHME  YMEHHMH  yCTaHaBJIMBaTh  CBSI3U  MEXKAY  pealbHO
Ha0JII0aeMbIMU XUMHUYECKUMH SIBICHUSIMH U TIPOLIECCAMU, TTPOUCXOSAIINMHU B
MUKPOMHPE, OOBSCHATh MPUUYUHBI MHOTOOOpas3Hs BEIIECTB, 3aBUCUMOCTh HX
CBOMCTB OT COCTaBa M CTPOECHUSI, a TAK)KE€ 3aBUCUMOCTb IIPUMEHEHHUS BEILIECTB
OT UX CBOMCTB;

" npuoOpETeHHE OIbITa HCMOJAB30BAaHUS PA3IMUHBIX METOJMOB H3Y4YEHUS
BEILIECTB, HAONIOICHUS 3a UX MPEBPAIICHUSMHU MPU MPOBEICHUU HECIOXKHBIX
XUMHUYECKUX  DIKCIIEPUMEHTOB v UCIIOJIB30BAHUEM  JIaDOPaTOPHOTO
0o0opynoBaHus U NPUOOPOB;

* ¢opMupoBaHUE MPEJCTABICHUI O 3HAYEHWU XUMHYECKON HAYKU U PELICHUU
COBPEMEHHBIX JKOJOTUYECKUX MpPoOJIeM, B TOM YHUCJIE B MPEIOTBPAILCHUU
TEXHOTEHHBIX U SKOJIOTUYECKUX KaTacTpod.

Oco0eHHoCTH 0TOOpa M AJANITALNM Y4eOHOT0 MAaTEePHUAJIA 110 XUMHUH

OOyuenue yueOHOMY TIpeaAMETY «XUMUS» HEOOXOUMO CTPOUTH HAa CO3/IaHUU
ONTUMAJIbHBIX YCJIOBHUH JIJIi YCBOCHHS MPOTPAMMHOI0 MaTepuaia 00y4JaromuMHucs ¢
311P. bonpiioe BHUMaHUE JOJKHO OBITH yAelieHO OoTOOpYy y4eOHOro marepuaia B
COOTBETCTBUHM C MPUHIMUIIOM JOCTYIIHOCTH NpPHU COXpaHEHUH o01ero 0a30BOro
ypoBHs. OH JOJDKEH IO COJEpkKAHUIO M 00beMy OBITh aJalnTUPOBAHHBIM IS
oOyuvatoumuxcst ¢ 3IIP B cOOTBETCTBMM € HUX OCOOBIMH 00pa30BaTEIbHBIMU
noTpeOHocTsIMU. CrenyeT OO0JIETYUTh OBJIAJCHHE MaTepuaioM OOYYarOIIMMHCS C
3IIP mocpeacTBOM €ro ACTaJIbHOTO OOBACHEHUS C CUCTEMAaTHUUYECKHUM IOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B NMPUMEHEHHWM 3HAHUM C KCIIOJIb30BAHUEM ITPUEMOB
AITOPUTMU3ALIUN U BU3YAJIbHBIX OMOpP, OOYYEHHUs CTPYKTYPUPOBAHUIO MaTepHuaa.

Bbonbiioe 3HaueHue 1S MOJHOLIEHHOTO YCBOCHHS Y4eOHOro MaTepuaia UMEeT
OTI0pa Ha MEXIPEIMETHBIE CBSI3U BOIIPOCOB, U3yYa€MbIX B JJAHHOM Kypce, C TAKUMH
y4ueOHbpIMU TipenMeTramu Kak «leorpadus», «®DPusuka», «buonorus». I[lo3Bosss
paccMaTpuBaTh OJWH U TOT >K€ Y4YEOHBIM MaTepuall C Pa3HBIX TOYECK 3PCHHS,
MEXMPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHUIO, Oosee
MIPOYHOMY 3aKPEIICHUIO MTOJYYEHHBIX 3HAHUI U IPAKTUYECKUX YMEHUH.

[Ipu mOATOTOBKE K YpOKaM yUHTEIb JOJDKEH MPEAYyCMOTPETh (OPMUPOBAHUE Y
oOyyJaroumxcsi yMEHUM aHAJIM3UPOBATh, CpPaBHUBATh, O0000LIATH H3y4YaeMbId



Marepual, IUIaHUPOBATh TMPEACTOSIIYI0 pPaboTy, OCYIIECTBISITh CaMOKOHTPOJIb.
Heo06xomuMo TOCTOSIHHO CJIEAUTh 3a MPABHUIBHOCTHIO PEUEBOTO O(opMIIeHUS
BbICKa3bIBaHUH oOyuarommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTAMM MOBEACHHS U AESATENbHOCTH oOywaromuxcs ¢ 311P
(pacTOPMOXKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOIUM CTPOXKAUIIUKA KOHTPOJIb
COOJTIO/ICHUS TIPABWJI TEXHUKH O€30MaCHOCTH TIPH IIPOBEICHUH JIA0OPATOPHBIX PaboT
B XMMHYECKOM KaOHWHETE.

IIpumepHble BUABI AesTeabHOCTH 00y4arommxcs ¢ 3IIP, o0ycinoBiaeHHbIe
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnedyuBaIOIMe
OCMBICJIEHHOE OCBOEHHE CO/IePKAHUN 00Pa30BaAHUS N0 NpeaMeTy « XHuMHs»

Copnepsxkanue BUAOB JesTenbHOCTH oOywatouuxcs ¢ 3I[IP Ha ypokax xumuu
OTIpesIeIsieTCsl UX OCOOBIMU OOpa3oBaTeNbHBIMU NOTpeOHOCTSIMU. [ToMuMo mmpoko
ucnoyibdyembix B OOII OO0 o6mumx st Bcex o0ydaronuxcsi BUAOB JACSITEIIbHOCTH
CIeyeT YCWIWTh BHJBI ACSATENBHOCTH, CHElUUM(UUHBIE i1 JAHHOM KaTeropuu
oOydaromuxcsi, s 00eCHe4YeHHUs OCMBICIEHHOTO OCBOCHHUS  COJIEp>KaHUs
o0pa3oBaHUs MO MPEIMETY: YCUJIEHUE MPEIMETHO-IPAKTUYECKON NEATETbHOCTH C
aKTUBU3allME€d  CEHCOPHBIX  CHUCTEM; 4YEepEeIOBAaHME BHJIOB  JEATEIbHOCTH,
3a/IEUCTBYIOIIMX PA3JIMYHbIE CEHCOPHBIE CUCTEMbBI; OCBOEHUE MaTepHalla ¢ OIOpPOi Ha
QITOPUTM;  «IOIIArOBOCTH» B H3YYEHUHM  MaTepualia;  HCIOJIb30BaHUE
JOTIOJTHUTENBHON BU3yalbHOU OMOPHI (IJ1aHbl, 00pa3iibl, CXEMBI, IA0JIOHBI, OTIOPHBIE
tabmuubl). s pasutus y oOywatomuxcst ¢ 3IIP ymeHuss nenaTh BBIBOJBI,
dbopMHpOBaHUS TPAMOTHOTO PEYEBOT0 BBICKA3BIBAHHS HEOOXOJIMMO HCIOJIb30BATh
omopHble cioBa u kiaume. Ocoboe BHUMaHUE CJIEAYeT YJIEIUTh OOyUYEHUIO
CTPYKTYPUPOBAHHIO MaTepuaja: COCTaBJICHWE PHUCYHOUHBIX U BEpOAJbHBIX CXEM,
COCTaBJICHHE  TaOJMWIl, COCTaBJIICHHE KJIacCUPUKauu ¢  00O3HAYCHHBIMU
OCHOBAHMSIMU JJIs KJIaCCU(PUKALIUY Y HATIOJIHEHUE UX TIPUMEPAMHU U JIP.

Temarnueckas u TepMHHOJIOrHYeckas Jiekcuka coorseTctByeT OOIT OOO.

Jns oOywatrouuxest ¢ 3P cyliecTBEeHHBIMU SBISIFOTCS MpPUEMBbl PabOThHI €
JEKCUYECKUM MaTepralioM 1o mnpenMery. IIpoBoautcs cnenuanbHas padoTta 1Mo
BBEJICHUIO B aKTHUBHBINA CJIOBapb OOYYalOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS Ha TOJUCEHCOPHOM OCHOBE, 00s3aTesibHa
BU3YaJIbHAS MOAJIEPHKKA, AITOPUTMBI padOTHI C ONpPE/IETICHUEM, OTIOPHBIE CXEMBbI IS
aKTyaJau3aluyd TEPMUHOJIOTHH.

Mecto y4yeOHOro npeamera « XumMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ ®enepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO OOIIEro 00pa3oBaHus y4eOHBIN IPeIMET « XUMHUSD BXOIUT B
npeIMeTHYI0 0o0sacTh «EcTecTBeHHOHAayUHbIE TPEAMETB) U SBISETCS 0053aTeIbHBIM
JUTSL U3y4YEHHUS.

VY4eOHbIM MIIaHOM Ha €€ u3y4yeHHe OTBeZeHO 136 yueOHbIX yacoB — 1o 2 4 B
HeJemo B 8 1 9 kiraccax COOTBETCTBEHHO.



Copnepxanue y4deOHOro mnpeameTa «XUMHs», MNPEICTaBIEHHOE B paboueit
nporpamme, cooTBercTByeT DPI'OC OOO, paszpaborano c yderom IIpumepHoii
OCHOBHOM 00pa30BaTeIbHON MpPOTrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs IO
y4eOHOMYy mpeaMery «XHUMHs», COOTBETCTBYeT [IpuMepHO#l amanTtupoBaHHOM
OCHOBHOM  00pa3oBaTelIbHOM TpOrpaMMe OCHOBHOTO 00IIero o0pa3oBaHUs
00yJaroumxcsi ¢ 3a1epKKOM ICUXUYECKOrO pa3BUTHS.

COJEPXXAHUE YUYEBHOI'O [TIPEJMETA «XWUMMW»

8 KIIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Poav xumuu 6 HCU3HU yenosexa'. Tema W BeleCcTBa.
Pu3nuecKre CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEILECTB. XuMusi 6 cucmeme
Hayk. Yucteie BemectBa U cMecu. CrnocoOwbl pasaenenus cmeceil. [lpasuiia
O0e3omacHoro oOpamieHusi ¢ BelIlecTBaMU U JIAOOPATOPHBIM  00OPYIOBAHHUEM.
llonsimue o memooax nosHauus 8 XuMuu.

ATOMBI U MOJIEKYJIbl. XUMHUUECKUE AJIIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX
aneMeHTOB. OTHOcHUTENbHAss aroMHass Mmacca. [IpocTele M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJEKYJIIPHOE YUCHHE.

Xumuyeckas hopmyna. BaareHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
nocmosncmea cocmasa gewyecms. OTHOCUTENBHAA MOJIEKYJIIpHAst Macca. MaccoBas
JI0JIS1 XUMHUYECKOTO JIEMEHTA B COCIMHEHNH.

dusnyeckue MU XUMHUYECKUE sBJICHUs. XuMuueckas peakuud. [IpusHaku
XUMUYECKUX PEAKIUil. Y paBHEHUS XUMUYECKUX PEaKlnil. 3aKOH COXPAHEHHS MACChI
BemiecTB. Kraccuukamuss XUMHUYECKMX peaKIuil (COCAMHEHHS, pPa3I0KEHUs,
3aMelIeHus, 0OMeHa).

XUMHYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHAYECKOU MOCYAO0M, C IpaBUiIaMu
paboThl B J1abopaTopuu U npuéMamu oOpaleHus: ¢ JJabopaToOpHbIM 000PYI0BAHUEM;
M3yYeHUE U OMNucaHue (PU3NYECKUX CBOMCTB OOpa3liOB HEOPraHMUECKUX BEIECTB;
HaOmoneHne ¢u3nueckux (IJIaBJIEeHUE BOCKA, TasHUE JIbJa, PACTUpPAHUE caxapa B
CTyNKe, KHUIEHUE U KOHJEHCAllUsd BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEJHON IPOBOJIOKH, B3aUMOJACHCTBHE MeJla C KHUCJIOTOM) SIBJICHUH,
HaAOJIIOZICHUE U OTNMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUM (pa3ioxkeHue
caxapa, B3aUMOJCIHCTBHE CEPHOM KHUCIOTHI C XJOpUIOM Oapus, paslIoKEHUE
ruapokcuia meau (II) mpu HarpeBaHuM, B3aMMOJICUCTBHE Keje3a C PAaCTBOPOM COJIU
Meau (II));u3ydyenne cnocobOB paszzieneHuss cmecel (C  TOMOIIbI0 MarHuTa,
¢bunbpTpOoBaHME, BBHIIAPUBAHKE, TUCTUIUIALNSA, XpoMaTrorpadus), MPOBEACHUE OUYNCTKA
MOBAapEHHON COJIM; HAONIO/IEHWE W OMNHCAHHWE pEe3YJIbTaTOB IPOBEICHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl; CO3JaHUE MOJEIEH MOJEKYJ

1 3HCCB " JaJie€ KypCuBOM 0603HaquBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM ILIAHE. Hez[aror
CaMOCTOSTENILHO ONpe/elisieT 00beM N3y4aeMoro MaTtepHuasa.



(IIapOCTEP>KHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — siaeMeHT U mpocToe
BemecTBo. Haxoknmenue Kuciopoga B mpupone, (Gu3ndeckue W XHMHUYECKHE
cBoiicTBa. Peakiuu ropeHuss MpOCThIX U CIOXKHBIX BemecTB. CIoCOOBI MOTydeHUs
KHcnopoa B Jaboparopuu u npomviutiennocmu. [lpumenenne kuciaoposaa. [lonstue
00 oxcupmax. KpyroBopor kwucinopoga B mnpupoxae. O3zon — aniomponHas
Mooughuxayus Kuciopooa.

Tennosoii 3¢hghexm xumuuecxoii peakyuu, mepmoxumuyeckue ypasHeHus, 3K30-
U DHJIOTEPMHUUYECKHE DPEaKLUUU. TOnaueo. y2onv u memad. 3azcpsa3HeHue 6030yXd,
ycuieHue napHuKoeo2o d¢gexma, paspyuieHue 030H08020 CJOS.

Bonopon — anemeHT u poctoe BellecTBo. HaxoxieHre Boopoa B pUpoe,
du3nUecKre 1 XUMUYECKHE CBOMCTBA (Ha MPUMEPE B3aMMOJICUCTBHS ¢ HEMETAIJIaMU
U OKCHUJIaMU METAJIJIOB), MPUMEHEHUE, cnocoowl noayderus. [loHsATHE O KUCIIOTaX U
COJISIX.

KommnuectBo Bemectsa. Moisb. MomsipHas macca. 3akoH ABoraapo. MosipHbII
00béM ra3oB. Pacuerhl mo xumuueckod Qopmyse. Pacyerbl maccoBoi  0nH
XUMUYECKOTO 3JIEMEHTa B COCJAMHEHHM, KOJMYECTBAa BEIIECTBA, MOJSPHOM Macchl,
MOJISIPHOTO 00beMa Ta30B. PacuéThl 0 XUMUYECKUM YPABHEHUSIM.

Qusuueckue ceoticmea 600vi. Bona. Ee cocTaB, cTpoeHre U MOJIEKYJbl. Boda
Kak pacmeopumens. PacTtBopbl. [lomamue O HACBIWEHHbIX U HEHACLIWEHHBIX
pacmeopax. [lonamue pacmeopumocmu eewecmé 6 6ode. Pacuer maccoBod n0iu
BEIIIECTBA B pacTBope (MpOIEHTHAs KOHIEHTparus). MaccoBas J0Jisi BEIECTBa B
pacTBope. Xumuueckue c80Ucmea 600bl (PA3nodiceHue, peakyuu ¢ Hampuem, OKCUOOM
kanoyus, oxkcudom cepwvl (IV) peakyuu ¢ memannamu, KUCIOMHbIMU U OCHOBHBIMU
oxcudamu). Ilowsmue 06 ocnosanusx. Ponv pacmeoposé 6 npupoode u 6 dwcusHu
yenogexa. Kpyeosopom 600bl 6 npupooe. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa U
OYMCTKA MPUPOIHBIX BOJ.

BaxHeiime  kiacchl HEOpPraHMYeCcKMX  coenuHeHud. Knaccudukarms
HEOpraHudeckux coeauHeHud. OKCHUIbL: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, ampomepHuvle, Heconreobpazyrouue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (11)), nHomenxnamypa. Ilonyuenue u XUMUYECKHE CBONCTBA OKCHUIIOB
(B3auMopeiicTBiEe ¢ BOJOM, KucioTamu, Ienodamu). OcHoBanus. Kiaccudukanys
OCHOBAHWM: WEIOYM U HEPACTBOPUMBIE OCHOBaHWs. HoMeHkiiaTypa OCHOBaHUH.
du3MUEeCKUEe W XUMHUYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICCTBHE C OKCHIAAMU
HEMETAJUIOB, KUCIIOTaMU, COJISIMHU). [lonyuenue ocHosanuil.

Kucnoter: coctaB, kiaccudukanus, HOMEHKIaTypa, (Qusnyeckue u
XUMUYECKUE CBOWCTBA (B3aMMOJCHCTBUE C METAJJIAMH, OCHOBHBIMH OKCHIAaMH,
OCHOBAHMSIMHU, COJISIMH, Ha TPUMEpPE COJSHOM W CEPHOM KHCIOT), Cnocoowbl
nonyyenusi. Psp  axktuBHoctn MetaiwioB H. H. bekeroBa. Conu (cpeanue):
HOMEHKJIaTypa COJiel, cnocobwl nonyuyeHus, B3aUMOJEHCTBUE COJIEH ¢ MeTaiamu,



KHCJIOTaMH, IIEJI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonarue 06 amdoTepHbIX THAPOKCUAAX (HAa MPUMEpPE IMHKA U ATOMUHUSA).
XumudecKkue ceolcmea (83aumooelicmaue ¢ KUCIOMAMU U WeToYaAMU, PA3LoXCeHUe
npu Hazpesanuu) u noyyyeHue.

['eneTnyeckas CBA3b MEXKIYy KIacCaMM HEOPraHWYECKUX COCIUHEHUM.
['eneTnueckue psabl.

XUMUYECKUM  OKCHEPUMEHT: KA4YECTBEHHOE OIIPEIEIICHUE  COJAEPKAHMSA
KHCJIOPOJa B BO3JlyX€; MOJIyYEHHE M HM3YyUYEHHE CBOMCTB KHUCIOPOJa; HaOJIOIECHUE
B3aMMOJICUCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBHSI BOSHUKHOBEHUS U MTPEKPALLECHUS
ropeHus (moxapa); o3HaKOMJIeHHEe ¢ oOpa3liaMi OKCHUJOB U ONHUCAHHE UX CBOMCTB;
MOJIydeHHEe M H3yYeHHUE CBOWCTB BOJOpoAa (TropeHue); HaOmofeHue oO0pa3loB
BEILIECTB KOJIMYECTBOM | MOJIb; UCCIEA0BaHHE OCOOCHHOCTEH pacTBOPEHUS BEIECTB
C Ppa3sIuyHOM pPACTBOPUMOCTBIO; IPUIOTOBIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW [JOJIEM PAacTBOPEHHOIO BEILECTBA; B3aUMOJEHCTBUE BOJABI C METAJLIAMHU
(matpuem W KamblueMm) (BO3MOXHO  HCIOJIb30BAaHUE  BHUJIEOMATEPHUAIIOB);
ONPENECIICHUE PACTBOPOB KHUCIOT W WIEJIOYEH C IIOMOIIBI HWHIAUKATOPOB;
uccieoBaHre  Oo0pa3lloB  HEOPraHMYECKUX  BELIECTB  pa3JIMYHBIX  KIJIACCOB;
HaOII0CHUE M3MEHEHUS! OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEIOYEH;
n3ydeHue BzaumoaeicTeus okcuna meau(ll) c pactBopom cepHOM KUCIOTHI, KUCTIOT C
METAJUIAMH, PEAKIHM HEWUTpaIu3alMH; II0JyYeHUE HEPACTBOPHUMBIX OCHOBAHMM,
BBITCCHEHHME  OJHOTO  MeTaula JpPYTMM W3 pacTBOpa  COJM;  PEIICHHE
DKCIEPUMEHTANIBHBIX 3a/1ad M0 TeMe «BaxHelmme KiIacChl HEOPTaHHYECKUX
COCMHEHUI.

Iepuoanueckuii 3akoH u Ilepuoanyeckas cucrema

xumn4yeckux iemMeHToB . . MenaeneeBa. CTpoeHue aToMOB.

Xumuveckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE PeaAKIIUU

[lepBble TOMBITKM KJIaCCU(PUKAUU XUMHUYECKUX JJIeMEeHTOB. [lonsTtne o
IpyNmax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IICJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIC Ta3bl). JiemMeHmbl, Komopbvie 00pazyrom ampomeptovle OKCUObL
U 2UOPOKCUODL.

[lepnognuecknii 3akoH. Ilepmommyeckas cucremMa XUMHYECKUX DJIEMEHTOB
. U. Menneneena. Kopotkonepuoanas u OJIUHHONEPUOOHASL dbopMbI
[Tepuoanueckon cucreMsl xumuueckux dimemeHToB . M. MenneneeBa. Ilepuoasl u
rpymnnbl. Ou3znyueckuil CMBICI MOPSAJIKOBOTO HOMEpPA, HOMEPOB TEpHOAa W TPYIIIbI
AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX snep. M3omonwsi. InexkTpoHbl. CTpoeHUE
ANIEKTPOHHBIX ~ 000J0UYEeK  aToMOB  mepBbIXx 20  XUMHUYECKHX  DJIEMEHTOB
ITepuomnueckoit cucrembr [I. U. MenaeneeBa. XapakTepucCTHKA XUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3axonomepHocmu U3MEeHeHUsl CGOUCME INIEMEHNO8 MAIbIX NEPUOO08 U 2TNAGHBIX
noozpynn, 8 3A8UCUMOCMU OmM AMOMHO20 (NOpsi0K080o20) Homepa 3HaueHue



Ilepuoouueckoeo 3axona u Ilepuoouueckoti cucmemvl XUMUYECKUX DNIEMEHMO8 OJis
pazeumus Hayku u npaxmuku. /{. U. Menoeneeg — yuénulii u eparicoanuH.
Xumuueckass cBs3b. KoBaneHTHas (modsipHass M HEMOJSIPHAsl)  CBSI3b.
DexmpoompuyamenbHoOCms AmoMo8 XUMUYeckux snemenmos. VIoHHasi CBA3b.
Crenenn OKHCJIEHUS. OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIIUH.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.
XVUMUYECKUN SKCIEPUMEHT: HU3Y4YeHHE OOpa3IlOB BEIIECTB METANIOB U
HEMETAJJIOB; B3aUMOJICMCTBUE THIPOKCU/IA [IMHKA C PACTBOPAMU KHCIIOT U IIETOYEH;
MIPOBEICHUE OTIBITOB, WJUTIOCTPUPYIOLINX MIPUMEPBI OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pPEeAKIUH (TOPEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHU).

MexnpeaMeTHbIe CBSI3H

Peanuzanust MeXNpeAMETHBIX CBSI3ed NpH U3YYEHUH XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. Yepe3 MCIOJIb30BAHNE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX MOHSITHH,
TaK W MOHATHUN, SBJISIFOIINXCS CUCTEMHBIMHU JIJISl OT/IENBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE TMOHATHSA: HAy4YHBIA (DaKT, THUIOTE3a, TEOPHS,
3aKOH, AaHaldW3, CHHTE3, Kiaccu(UKAIus, TIEePUOJANIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPECHHE, MOJICTb, SIBIICHHE.

dusnka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, JJICKTPUUYCCKUN 3apsj, BEIIECTBO, TEJI0, OO0BEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, Ta3, GU3HMICCKUE BETUIMHBI, CIUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE
MCKOIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeECKasi peaKIus

[lepnomnueckuit 3axoH. llepuommueckass cucTemMa XUMHUYECKHX DJIEMEHTOB
. . MengeneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX MEPUOIOB, KAIHs, KaIbLH U UX COCIMHEHUH B
COOTBETCTBHUHU C IMOJOKEHUEM DJIEMEHTOB B [leproandeckoil CUCTEME U CTPOEHUEM HUX
aTOMOB.

CrpoeHne BemiecTBa: BHUABl XMMHYECKOM CBS3U. THIIBI KPUCTAINIMYECKUX
PELIETOK, 3a6UCUMOCTb CEOUCE 6eUjeCEa Om MUna KpUCMAaiIudecKou peumemsu u
8UOA XUMUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB (MEXIyHapOIHAs
Y TpUBHAJbHAsA). XMMHYECKHE CBOMICTBA BEIIECTB, OTHOCSIIMXCS K Pa3INYHBbIM
KJlacCaM HEOPraHWYeCKHX COEIWHEHHH, T€HETHYECKas CBA3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanuss XuMHUUEeCKUX PEaKIMil MO pa3auvyHbIM MpU3HAKaM (110 YUCITY



U COCTaBy YYacCTBYIOIIMX B peakUUH BEUIECTB, MO TEMIoBoMy 3(deKTy, Mo
U3MEHEHUIO CTENEHEW OKUCIEHHUS XUMHUYECKUX AJIEMEHTOB, MO0 0Opamumocmu, no
yuacmuio kamaiuzamopa). IK30- U SHJIOTEPMUUECKUE peakuuu. Tepmoxumuueckue
VPABHEHUAL.

llousmue o cxopocmu xumuueckoiu peakyuu. llonsmue 06 obpamumvix u
Heoopamumovlx Xumuueckux peaxyusx. llonamue o 20MO2eHHbIX U 2emepOo2eHHbIX
peaxkyusax. Illowamue o xumuueckom pasnosecuu. CmewjeHue XUMUUECKO20
pasnosecus. Pakmopwl, 6IuUAIOWUE HA CKOPOCMb XUMUUECKOU PeaKyuu U noI0HCeHue
XUMUYECKO20 PABHOBECUA.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  pEaKIMM,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBiieHue YpaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  C  HUCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopus AIEKTPOIUTUUECKON JACCOLAALINY. DIIEKTPOJIUTHYECKAS
OUCCOLMALMS. ODJEKTPOIUTHl U HEAIEKTpOoauThl. KaThoHbl, aHuoOHBL. Mexanuzm
ouccoyuayuy 8ewjecms € PAasiuyHbIMU BUOaMU Xumudeckou ceazu. llowsamue o
cmeneHnu ouccoyuayuy. CUIbHBIE U CIA0bIE IIEKTPOIUTHIL.

Peakuiun moHHOro oOMeHa. Y CIIOBHS NMPOTEKAHUSI PEAKIMA MOHHOTO OOMEHa
no kKoHma. [loyHble M COKpalIéHHbIE HWOHHBIE YPaBHEHHS peakiui. XUMUYECKUE
CBOMCTBAa KHUCJOT, OCHOBAaHMW UM COJEH B CBETE MpPEJCTaBICHUN 00
anekTponuTudeckor auccormanuu. Cpena pactBopa. KauecTBeHHbIE peakiuyd Ha
KaTUOHBI U AHUOHBI: XJIOPUI-, OpOMUI-, HOAUA-, CyJib(ar-, KapOOHAT-, CUIUKAT-,
docdar- aHMOHBI; TUAPOKCHA-UOHBI, KATHOHBI AaMMOHMS, MAarHUs, KaJbIlus,
amoMuHusd, xeneza (2+) u (3+), meau (2+), MHKA, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

XUMUYECKHI 3KCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPHCTAJUIMYECKUX
PEMIETOK HEOPTAaHMYECKUX BEIIECTB — METAIJIOB U HEMETaJuIoB (rpaduTa u aamasa),
CIIOHBIX BEHIECTB (XJIOpHUJIa HATpHUA); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON pEeakIMu OT BO3ACUCTBUSL Ppa3IUUHBIX (DAKTOPOB; HCCIIECIOBAHUE
AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLUALIMK KUCIIOT, 1ejIouen
U coiel (BO3MOXHO WCIOJb30BaHUE BUJIEOMATEPUAIOB); MPOBEJACHUE ONBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHUsl peakuuidi MOHHOro oOmeHa (oOpa3zoBaHue
ocaJika, BhIJICJICHUE Ta3a, 00pa30BaHUE BOIbI); OMBITOB, WJUTFOCTPUPYIOLINX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, peakluu paszioKEHUs,
COCIMHEHHS ); PACllO3HABAHUE HEOPTraHMYECKUX BEIIECTB C MOMOIIbI0 KaueCTBEHHBIX
peaKkuii Ha UOHBI; PEIIEHUE AKCIEPUMEHTAIbHbIX 3a]1ay.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapakTepucThKa TaloreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble CTerneHu okucieHus. CTpoeHne W (PU3MUECKHe CBOWCTBA MPOCTHIX
BEILIECTB — rAJIOT€HOB. XMMHUYECKHUE CBOICTBA HA IPUMEPE XJIOopa (B3aUMOAECHCTBHE C
MeTalllaMHi, HEMETAJUIAMHU — BOJOPOIOM U KUCIOPOIOM, werouamit). XiI0pOoBOJIOPOI.



ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, nosyueHue, MpUMEHEeHue. /Jelicmaue xaopa
U XJ10p08000OPOOa Ha Op2aHu3M denogeka. BaxkHeline XJIOpUIbl U UX HAXOXKJECHUE B
npupoe.

Obmas xapakrepuctuka sneMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHCJIOPOJIa M Cephbl. XapaKTePHbIC CTEIICHN OKUCIICHHUS.

Crtpoenue u (pu3HUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEPHI.
AnnoTponHble MOIU(GUKAIIMA KHCIOpOAa U cepbl. XHUMHUYECKHE CBONCTBA CEpBI
(B3auMOJIEUCTBUE C HeMmemallamu — BOJAOPOJOM M KHUCIOPOJIOM, METaJIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U ceprou kucromamu). CepoBOIOPOI: CTPOECHHE,
du3nUecKre U XUMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIILHBIE CBOWCTBA).
Oxkcuapl cepbl Kak TNPEACTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHasi KuUCIOTa:
dusznueckne M XxuMuueckue cpoiicTBa (obmme u crnernuduyeckue). Conu cepHOU
KHUCIIOTHI, KAUeCTBEHHAs peakius Ha cyibhar-uoH. CepHUCTast KUCIOTa. Xumuueckue
peaxkyuu, nexcawjue 8 0CHO8e NPOMBIUUIEHHO20 CNOC00a NOJYYEHUSl CEPHOLL KUCTIOMbL.
Haxoxnenue ceppl um €€ coenuHeHud B mnpupone. [lpumenenue cepel u ee
COCIMHEHU B OBITY U B MPOMBIIUIEHHOCTH. XuMuyeckoe 3azpsa3Henue oKkpyicaouell
Ccpeobl COCOUHEHUAMU Cepbl (KUCTOMHbLE 00HCOU, 3a2pA3HeHUe 8030YXA U 8000EMOS),
Cnocobbl €20 NPeodoMmMEpPaALeHUsl.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHUS
aToMOB a30Ta U (pocdopa, XapakTepHbI€ CTEIIEHU OKUCIEHUS.

A30T, pacnpocTpaHeHHE B MOpUpoje, (PU3NUecKue U XUMHYECKUE CBOMCTBA
(B3auMozielicTBHE C MeTaJylaMH M HEMETajUlaMHd - KHCIOPOJIOM H BOJOPOIOM).
KpyroBopor azora B mpupome. AMMHak: (pU3MYecKHe W XUMHUYECKHE CBOWCTBA
(OKHCNIeHre, OCHOBHBIE CBOWCTBAa BOJHOIO PACTBOpPA), HOAYYeHUue W TPUMEHEHHE.
Conu amMMOHHUA: COCTaB, (PU3MYECKHE U XUMHUYECKHE CBOMCTBa (pa3jioxkKeHHE,
B3aMMOJICUCTBHE CO IIEJI0YaMH), MpuMeHeHne. KauecTBeHHas peakius Ha HOHbI
aMMOHHMA. A30THasi KHUcloTa, €€ (U3MUecKue U XUMHUYECKHe CBOiicTBa (oOume u
cnenupuueckue), noayuenue. Hutparel (pasznokeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJIEW aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI0OPEHHM.
Xumuueckoe 3azpsizHeHue oxkpyxicarowel cpeovl COeOUHeHUsMU a30ma (KUCIOmHble
000ic0U, 3azps3Henue 8030YXd, NOUBbL U B000EMOB).

dochop, arromponusvie mooupuxayuu gocgopa, buznyeckue U XUMUYECKUE
CBOWCTBa (B3aMMOJECHCTBUE C METaUlaMH, HEMETAIIAMH, KOHYEHMPUPOBAHHLIMU
azomuou u cepuou kucromamu). Oxeun dochopa (V), oprodochopnas kucnora:
¢usznyeckue W XUMHUYECKHE CBOWCTBA, noayuenue. Illowsmue o MuHepaibHvix
yoooperusx: Humpamul u pocghamoi. Ilonamue o komniexcHvix yooopenusx. O0mas
XapakTepucTuka 35eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB yTriiepoaa
U KpeMHUus. BaleHTHOCTh M XapakTepHbIC CTETICHH OKHUCIICHUS aTOMOB yTJepoja U
KkpemHusi. PacipocTpanenue yriiepoia B mpupo/ie, XapaKTepHbIE CTETICHN OKHCIICHHUS.

Yrnepon, amtotponubie Moaudbukanmuu (rpadur, anmaz), dusmyeckue u
XUMUYECKME CBOMCTBA TMPOCTHIX BEMICCTB (B3aUMOJACHCTBHE C MeETaUIAMH,
HEMETaJUIAMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU Kuciomamu). AncopOuus.



Kpyroopor yriepona B npupojie. OKkcuabl yriaepojaa, ux pu3ndeckue u XuMU4ecKue
CBOWCTBA, IIOJYyYECHHE U IIPUMEHEHUE, JEWCTBUE HA OpPraHu3M YeJIOBEKa.
Oxonocuueckue npobnemsvl, ceasanuvie ¢ okcuoom yenepooa(lV), eunomesa
27100anNbHO20 NOMeENnIeHUs KIUMama, napHuKossli s¢gexm. YToabHas KUCIOTa U €€
CONM, UX (U3NYECKHE U XHUMHUYECKHE CBOWCTBA, noIyueHue u npumeHeHue.
KauecTBennas peaxiusi Ha kapOoHaT-uoHBI. Mcmonb3oBanue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO0351CTBE.

OO61ue npeacTaBieHuss 00 0COOCHHOCTSX COCTaBa M CTPOEHUSI OPTaHMYECKUX
COEIMHEHHI yTriiepojia (Ha MpuMepe MeTaHa, 3TUJIEHA, 3TaHOJIA, YKCYCHOW KUCIIOTHI.
HUx cocmas u xumuuecxoe cmpoenue. Knaccuguxayus opeanuueckux eewjecms.
[TonsiTue 0 OMONOTrMYECKM Ba)KHBIX BEIIECTBAX: JKUpaxX, OeiKax, yrieBojax — U UX
pOJIM B KU3HM ueJioBeKa. MamepuanvHoe eOuHCmeo Opeanuyeckux U HeOpeaHuyecKux
COeOUHeHU.

Kpemuuii, ero Qusuueckue U XUMHUYECKHE CBOiicTBa (Ha mpuMepe
B3aMMOJICUCTBHUS C MeTaJlaMd M HEMETaJUlaMH), HnojaydyeHue u TPUMEHEHUE.
Coeounenusn kpemnus 6 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u
Kpemuuegou kuciome. Cunuxkamol, Qusuueckue u XumuiecKue ceoucmed, noaydenue
U npumenenue 6 ObIMY, NPOMBIUAEHHOCMU (8 MEOUYUHCKOU, 2JIeKMPOHHOL,
cmpoumenvhou u Op.). Baogwcneiliwue cmpoumenvruvle mamepuanvi: Kepamuxa,
cmekno, yemenm, 6emoH, dcene3obemon. [Ipobremuvl 6e30nacno20 uUCnoIb308aHUSA
CMPOUMenbHbIX Mamepuanos 8 N08CeOHEGHOU HCUIHU.

XHUMHUUYECKUN SKCIEPUMEHT: M3y4YEHHE OO0pa3lloB HEOPraHWYECKUX BEILECTB,
CBOWCTB COJITHOW KHCJIOTBI, TPOBEIECHNUE KAUECTBEHHBIX PEAKIIMI HA XJIOPUI-UOHBI U
HAOJIOZICHUE TIPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpa)karomue (QU3nueckue u
XUMHUYECKHE CBOWCTBA TaJIOTEHOB U UX COEIUHEHUH (BO3MOXKHO HCHOJIb30BAaHUE
BUJCOMATEpPHAJIOB); O3HAKOMJIEHHE C O00pa3lamMu XJOpHUIOB (TaJIOT€HUOB);
O3HaKOMJIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXHO HCIIOJIb30BaHHUE
BUJICOMATEepHaJIOB); HaOJIOJEHUE Mpoliecca OOyTIMBaHUS caxapa Ioj JeHCTBUEM
KOHUECHTPUPOBAHHOM  CEPHOM  KHUCJIOThI; HM3YYEHHE XHUMHUYECKHX  CBOWCTB
pa30aBIICHHON CEpHOM KHUCJIOTHI, IPOBEJACHNUE KAaUECTBEHHOM peakIMu Ha cyib(dar-
MOH M HaOJIoJIeHHe NpHU3HaKa €€ MPOTEKaHWs; O3HAKOMIICHHE C (PU3MYECKUMU
cBOMcTBaMHM a3oTa, (ochopa W HX coeauHEHUN (BO3MOXXHO HCHOJIb30BaHUE
BUJIEOMATEPHUAIOB), oOpa3laMu a30THBIX U (PochHOpHBIX yAOOpEHU; MOoJydeHHUe
aMMHaKa U U3y4YEHUE €ro CBOWCTB; MPOBEJICHHE KAUYECTBEHHBIX PEAKIUNA Ha HMOH
aMMOHUs U (ocdar-uOH M M3yuyeHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJECUCTBUE
KOHLICHTPUPOBAaHHOM Aa30THOM KHUCJIOTBI C MEAbI (BO3MOYHO MCIOJb30BaHUE
BUJICOMATEPHUAJIOB); HW3YUYCHHE MOJEIEH KpPHUCTAUIMYECKHX PEHIETOK anmasa,
rpaduTa; O3HAKOMIJIGHHE C MPOLECCOM aACOpPOLMHM PACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM IMPOTHMBOrasza; MOJYYEHHUE YTIIJIEKHUCIOTO
ra3a ¥ U3y4eHHE ero CBOMCTB; MPOBEJCHUE KAYECTBCHHBIX PEAKINi Ha KapOOHAT- U
CUJIMKAT-UOHBl Y U3y4YEHUE NPU3HAKOB HX MPOTEKAHMS; O3HAKOMJIEHHUE C
OPOIYKIIMEN CHUIMKATHON MPOMBILUIEHHOCTH; PEIICHHE HKCIEPUMEHTAIBHBIX 3aJla4y



110 TeMe «BakHenle HeMEeTaJlJIbl U UX COCOUHECHUS.

MeTaJiibl 1 X COeIMHEHU S

OO0mras xapaKTepUCTUKAa XUMUUECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUH
ux nonoxeHus B llepuoguueckodt  cucTeMe  XMMHYECKMX  BJIEMEHTOB
. 1. MenpaeneeBa u cTpoeHusi aromoB. CTpoeHue MeTauioB. Meramnnueckas
CBSI3b U METAJUIMYECKasl KpHUCTaJIMdyecKas pemeéTka. DNEKTPOXUMHYECKHUN Pl
HanpspKeHUW  MeTaioB. DH3WUYecKHe M XMMUYECKHME CBOMCTBA METAJLIOB
(B3aUMOJIEMCTBHE C KUCIOPOJOM, BOJIOM, KUcIoTaMu). Obwue cnocodowl noaydeHus
memannos. Ilonamue o Koppo3uu mMemainios, OCHOGHble CNOCOObL 3aWUmMbl UX OM
koppo3zuu. Cnnasvl (cmanv, yyeyH, OOPATIOMUHUL, OpPOH3A) U UX NpPUMEHEHUe 8
ObIMY U NPOMBIUUIEHHOCHIU.

[[lenounbie MeTamibl: mojoxxkeHue B lleproanyeckoil crucTEME XUMHYECKUX
anemenToB J[. WM. MengeneeBa; crpoeHune aromoB. Haxoxnaenue B mnpupoje.
duznueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamusi). OKCuabl U
TUAPOKCUBI HATpUS U Kanusd. [I[puMeHeHre MEeI0uYHbIX METAIIOB U X COCTUHEHUIA.

[[lenoyno3emenbpHble  META/UIbl  MarHuii W KallbLMM:  IOJIOKEHHE
B [lepronnueckoit cucreMe xuMuueckux annemeHToB [[. M. MenneneeBa; cTtpoeHue
MX aTOMOB; HaXOXJieHUE B npupojae. dusznueckue U XUMUYECKUE CBONCTBA MarHus u
Kanblus. Baxuelie coeMHEHUsT Kaablus (OKCUI, TUAPOKCHU, CoJn). JKécmrxocmb
8000l U CNOCOObL €€ YCMPAHEeHUS.

AnmoMuHul: TonoxeHue B Ilepuoanueckoil cuCTeEME XMMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHME aTOMa; HaxOXJAeHUE B mpupoge. Pusmyeckue u
XUMUYECKHUE CBOMCTBA amtoOMHUHHS. AMQOTEpHBIE CBONCTBA OKCHAA W THUAPOKCHIIA
ATIOMHUHUSL.

Kenezo: monoxkenne B Ilepuoamyeckor CUCTEME XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa; CTpO€HME aToma; HaxoxieHue B mpupoae. dDusnueckue u
XUMUYECKHME CBOMCTBA Keje3a (B3aUMOJEHCTBUE C METalIaMH, KHCJIOTaMU H
cossimu). Okcuasl, ruapokcu bl u con xkeneza(ll) u sxeneza(Ill): cocras, cBoiCcTBA U
noJyyenue.

XUMUYECKUI IKCTIEPUMEHT: 03HAKOMJIEHHUE ¢ 00pa3iiaMy METAJJIOB U CILIABOB,
ux (U3MYECKUMHU CBOWCTBAMHU; HW3YyUYEHHE pE3yJIbTAaTOB KOPPO3UU METaJIOB
(BO3BMOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJbLIUsI U HATPUs C BOJIOM (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPHAIIOB);
VCCJIEOBAHUE CBOMCTB KECTKOW BOJBI; IMPOIECCAa TOPEHUS KEle3a B KHUCIOPOAE
(BOBMOKHO  HCHOJIb30BAHUE  BUJAECOMATEpPHUATIOB);  MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI (MarHus, KaJblMs, aTlOMUHUS, IMHKA, xene3a(ll) u
xenesa(lll), menu(Il)); HaGmromeHre U oNMCaHKE TPOIIECCOB OKPAIIMBAHUS TIJIAMCHH
MOHAMH HATpUSI, KalIusl M KalblKs (BO3MOXHO HMCHOJIb30BAaHHE BUACOMATEPHUAIIOB);
uccaenoBanre aMm(GOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS W TUIPOKCHUAA ITUHKA;
pEelIEHUE SKCIEPUMEHTAIBHBIX 3alad Mo TeMe «Baxheilmme Meramibl U HUX
COEIMHECHUSD.



Xumus u okpyrcarouias cpeoa

Hosvie mamepuanvt u mexunonocuu. Bewecmea u mamepuanvt 8 no6ceoHesHoll
orcuzHu  venogexa. Xumus u 30opoeve. bezonacnoe ucnonvzosanue eewjecmé u
Xumuyeckux peaxkyuu 6 oOwvimy. Ilepsas nomowp npu XUMUYECKUX OHCO2AX
u ompasnenusx. OCHOB8bl IKOIO2UYECKOU 2pamMomHocmu. Xumudeckoe 3acps3HeHue
OKpydHcaroweli cpeodvl (npedenvras oonycmumas xKoHyeumpayus eewecms — IIJ[K).
Ponb xumuu 6 pewenuu sxonocuyeckux npoo.em.

Ilpupoonvie ucmoyHuxu yeneeoo0opooos (y2oib, NPUpoOHbIl 2a3, Hehmy),
NPOOYKMbL UX NepepabdomKu, ux poib 8 Obimy u NPOMbIULIEHHOCTIU.

Xumuueckuii SKCnepumMeHm: usyderue oopazyo8 Mamepuaios (Cmexio, Cnideul
Memanos, NOIUMEPHblE MAMEPUATbL).

MexknpeaMeTHbIe CBA3H

Peanuszanus MeXNpeAMETHBIX CBsI3€d NpU H3yYeHMM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS. YEpE3 UCIIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK Y MOHSTHMA, SABISIONINXCS CUCTEMHBIMU IS OTACTBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOT'O LUKIIA.

OOmue ecTecTBEHHO-HAyUYHbIE TMOHSTHSA: HAy4YHBIM (DakT, TUMOTE3a, 3aKOH,
TEOpUsl, AaHaJIU3, CHUHTE3, KIacCUPUKalUs, MEPUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICTUPOBAaHNE, U3MEPEHHE, MOJICIb, SBJIEHNE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHSI, MAaTEPUATIBI.

dusuka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/, U30TOMbI,
PaZ0aKTUBHOCT, MOJIEKYJIa, AIIEKTPUYECKUI 3aps, POBOJIHUKH,
HOJyTIPOBOJHUKH, TUIEKTPUKU, (POTOIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE
COCTOSTHME BELIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTb, KpHUCTANIMYECKass peIIETKa,
CIUIaBbl, (PU3MUECKUE BEIMYMHBI, EAUHHIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
TJIaHETHhI, 3BE31b1, CoHIIC.

buonorusi: QorocuHTe3, abiIxaHue, Ouocdepa, IKOCHCTEMA, MHHEpAJbHBIC
yA0OpeHus, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJIE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

BoinosiHeHHe NPAKTHYECKHUX PadoT

[Ipn mnpoBeAeHUM MNPAKTHUECKOW pPaOOThl KaXKIbIi €€ 3Taml BbITOJHIETCS
oOyuatomumucst ¢ 3IIP Bmecte ¢ yuurenem u moj ero pykooiacTBoMm. Ha mocke
00s13aTeNIbHO BBIBEIIMBAIOTCS MpPaBHJa TEXHUKU O€30MacHOCTH, COOTBETCTBYIOIIME
JaHHOMY BUAY paOOThl, AaeTcs NMpaBWiIbHASI 3amUCh (GOPMYIN U yKa3bIBAaeTCs IIEJNb
npoBeneHuss paboTel. [lpm  HEoOXOAMMOCTH JaeTcsi BU3YalbHBIM  ajIrOpUTM
BBIMOJHEHHUsST ~ 33JaHHA. OJTO  CHOCOOCTBYET  OCO3HAHUIO  OOYyYarOIIUMHUCS
BBIITOJTHAEMBIX IEMCTBUN M IOJy4EHHOTO PE3YJIbTaTa.



IIpuMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIBI 10 XUMUM

Jlnst opraHu3anuu MpOBEPKH, yyeTa U KOHTPOJS 3HAHUKW OOydarouuxcs Mo
OpeIMETy MPEeayCMOTPEHbl KOHTPOJIbHBIE pabOThl, CAMOCTOSITEIbHBIE PaOOTHI,
3a4eThl, MpPaKTUYECKHE paboThl, TecTupoBaHue. OJHUM H3 METOJAOB KOHTPOJIS
pe3yibTaToB oOydenHusi oOydaroruxcst ¢ 3[IP sBiseTcs MeTon MOMBApUATHBHOTO
JKCIIPECC-TECTUPOBAHUSA C KOHCTPYHPYEMBIMU OTBETaMH. Ero OTIWYUTEIbHBIMU
YepTaMu SIBIIIIOTCS ONIEPATUBHOCTD, BBICOKAsA CTENEHb WHAWBHUAYAIU3AUU 3HAHUM,
CPaBHUTEIIBHO MaJbI€ 3aTpaTbl BPEMEHM M TpyJa Ha NPOBEPKY OTBETOB
00yyvarommxcs.

s obyuaromuxcs ¢ 31IP Bo3MokHO n3MeHeHue GOpMyIMPOBKH 3aJaHU Ha
«TOIIArOBYIOY, aJlanTalys IpearaeMoro o0y4aronieMycsi TeCTOBOro (KOHTPOJIBHO-
OLICHOYHOT0) MaTrepuaya: HUCIOJIb30BAHUE YCTHBIX W IMHCbMEHHBIX HMHCTPYKIIHUM,
YOPOIIEHUE JUTMHHBIX CIOXKHBIX (POPMYIUPOBOK MHCTPYKIIMM, pelieHue ¢ OMopon Ha
aIropuTM, 00pasell, UCTIOIb30BAHKE CIIPABOYHOM MHPOPMAIIUH.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEGHOI'O ITPEJIMETA
«XUMHM» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIMA

B nenom pesynbpTarhl ocBoeHusi odyuaromumucsa ¢ 3I1P ydyebHoro npenmera
«XuMuUs» JODKHBL COBNAJATh C PE3ysibTaTaMu NPUMEPHOM pabodeil mporpaMmbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIIOTCSL:

JJUYHOCTHBIE PE3YJIbBTATHI:

MOTHBaIMsl K  OOy4eHHIO W  IIEJICHANpaBJICHHOM  IO3HaBaTEIbHOMN
JICSITEIBHOCTH,

yCTaHOBKa Ha OCMBICJIICHHE JIMYHOTO OIbITa, HAOIIOACHUN 3a XUMHYCCKUMH
AKCIIEPUMEHTAMMU;

OpUEHTAIUsl Ha TpaBWIa WHIUBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTo
MOBEAECHUS TPU B3aUMOJICHCTBUY C XUMUYECKUMHU BEILIECTBAMU U COCIMHEHUSIMU,

MPaKTUYECKOE M3yUeHHE Tpodeccuil U TpyJa pa3IMuHOro poja, B TOM UYUCIIE
Ha OCHOBE MPUMEHEHHUS HU3y4aeMOro MPEAMETHOIro 3HaHUs (Hampumep, JTabopaHT
XUMHUYECKOTO aHaJn3a);

YBAXCHUE K TPYy U PE3yJIbTaTaM TPYIAOBOU AEATEIBbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIIOCTPOCHHUIO MNAaJIbHEHIIEN WHIAWBUAYAJTbHOU
TpaeKTOpUH OOpa30BaHUsI HA OCHOBE OPHCHTUPOBKH B MHpe Mpodeccuii u
MPOQeCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIIBHOTO OTHOIICHUS K TPYAY;

OCO3HAHHUE CBOETO MOBEACHUS C TOYKH 3PCHHS ONMACHOCTH MM 0€30IaCHOCTH
TUTsI ce0st UITU JT OKPYIKAFOTIIHX;

OCHOBBI  JKOJIOTHYECKOW KYJIBTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
VPOBHIO  DKOJIOTUYECKOTO  MBIIUICHUS, TPUOOPETEHUE OMBITa JKOJOTHYECKH
OPUEHTUPOBAHHOM MTPAKTUYECKOM JEATEIIBHOCTHU B )KU3HEHHBIX CUTYAlUsIX;



OCO3HAHME TOCJEICTBUI M HENpUATHE BPEAHBIX NpUBBIUEK (YrMoTpeOiaeHus
aJIKOTOJII, HApKOTHKOB, KypeHHs) M HHBIX (opM Bpena i (U3UYECKOTO U
TICUXUYECKOTO 3/10POBBSI;

NPUHATHE PEIICHUN B )KU3HEHHON CUTYallMd Ha OCHOBE MEPEHOCa MOMyUYEeHHBIX
B Xo/e OOy4YeHHMs 3HAHUN B aKTyaJbHYIO CHUTYalMIO, BOCIOJHITH JA€PUIINAT
uH(pOpMaIny;

TOTOBHOCTb OTOMpATh M UCMIOIb30BaTh HYKHYIO HHPOPMAIUIO B COOTBETCTBUU
C KOHTEKCTOM >KM3HEHHON CUTYaIiH.

METANPEJMETHBIE PE3YJIBTATHI

Osnadenue ynusepcanbHblMu y4eOHbIMU HOZHABAMEIbHBIMU OCUICHBUAMU:

BBISIBJISATD IPUYMHBI U CIEICTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYUIIECTBJISITh CpPaBHEHHE, KJIAaCCU(PUKAIMIO XUMHUYECKUX BEIIECTB IIO
3aIaHHBIM OCHOBAHUSAM M KPUTEPHUSAM JJI1 YKA3aHHBIX JIOTUYECKUX OIEpallnii;

CTPOUTH JIOTMYECKOE CYXKACHUE TIOCIE MPEABApPUTEIBHOTO  aHalu3a,
BKJIFOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CJIEICTBEHHBIX CBA3EH;

BBIABJIATh AeUIMTH MUHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JJISI PELICHUS
MOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJTHOTO BUJA B APYroi (Tabiuily B TEKCT U
mp.);

CO3/laBaTh, MPUMEHATH W NPEOOPA30BBIBATH 3HAKW U CHUMBOJBI, MOJEIU U
CXEMBI JIJIsl pellIeHUs Y4eOHBIX U MO3HABATENIbHBIX 3a/1a4 C MOMOIIIBIO Me1arora;

C TIOMOIIbID TM€Jarora MpPOBOJUTh XWUMHYECKUW ONBIT, HECIOKHbBIN
OKCIIEPUMEHT, IS YCTAHOBJICHHUS OCOOCHHOCTEM OOBEKTa W3Yy4YCHHS, MPUUYHUHHO-
CJICACTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 00BbEKTOB MEXKTy COOOM;

C TOMOIIBIO TEarora WJIh CaMOCTOATENIHHO (hopMyIHMpoBaTh OOOOIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OIIbITA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHWMHYECKHUX MPOLIECCOB U UX
MOCJIEACTBUS;

HCKaTh WM OTOMpaTh MH(POPMAIMIO WIM JaHHBIE U3 UCTOYHUKOB C y4ETOM
MPEAJIOKEHHOW y4eOHOM 3a1a4M U 3a1aHHBIX KPUTEPUEB.

Ognadenue YHUBEPCAaTbHbIMU yueonvimu KOMMYHUKAMUBHBIMU
oelcmeuamu:

OpraHU30BBIBATh Y4eOHOE B3aUMOJACHCTBHE B TpyIie (OmpeAessaTh OO0IIue
1[EJTU, PacCIPeIeIISITh POJIU, JOTOBAPUBATHLCS APYT C APYTOM U T. 1.).

C TMOMOINbI TEeJarora WM CaMOCTOSITEJIbHO COCTABJISITh YCTHBIE W
MUCbMEHHBIE TEKCThl C MCIOJb30BAHUEM WIITIOCTPATUBHBIX MAaTEpPUATIOB IS
BBICTYIUIEHUS MIEpe]] ay AUTOPUEH;

OpraHU30BbIBATh y4eOHOE COTPYJAHHYECTBO W COBMECTHYIO NEATEIHLHOCTH C
YUHUTENIEM ¥ CBEPCTHUKAMH; paboTaTh MHIUBHUAYAIBHO U B TPYMIE: HAXOIUThH O0IIee
perieHne M paspeniaTh KOH(JIMKTHI Ha OCHOBE COTJIACOBAHUS TMO3MIMN W ydeTa
UHTEPECOB; GOpMyJIUPOBATh, API'YMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;



OLICHMBATh KayeCTBO CBOEro BKJAJa B OOIIMNA TPOAYKT, MPUHUMATH MU
pa3ieNATh OTBETCTBEHHOCTh M MPOSBIATH FOTOBHOCTh K IPEAOCTABICHUIO OTYETA
nepea rpymnIou.

Osnadenue ynugepcanbHolMu yueOHbIMU PECYIAMUGHBIMU 0CUCBUAMU:

oOHapyx#uBaTh M (POPMYIHPOBATH y4eOHYIO MPOOJIEMy, ONMPEHEATh Ieh
y4eOHOU NesITeIbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, MPUHSITUS PEUICHUU U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI 1 MO3HABATEIBHOMN 1EATEIbHOCTH;

COOTHOCUTh CBOM JACHCTBUS C IUIAHUPYEMBIMHU pPe3yJibTaTaMHU, OCYIIECTBISAThH
KOHTPOJIb CBOEH NIEATENIBHOCTH B IPOLECCE NOCTHKEHUS PE3YJbTaTa, ONPENEIAThH
CrocoObl  JEeHWCTBUH B paMKax MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHMIA,
KOPPEKTUPOBATH CBOM JACHCTBHS B COOTBETCTBUM C U3MEHSIOIICICS CUTyallUEH;

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYAallMU U IPEAJIarath IUIaH €€ U3MEHEHUS;

NPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUH Yy4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEATEeIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyroIiue
JanbHeuen padoTsl;

OCO3HAaHHO OTHOCHUTBCSA K APYTOMY UYEJIOBEKY, €70 MHEHHIO.

HPEAMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO  00S3aTEIbHOrO
collepKaHUs, YCTAHOBJIEHHOTO JAHHOW TMpPUMEpPHOW paboyelt MIpPOrpaMMoi,
BBIJICNIIIOT: HAay4HbIC 3HAHUS, YMEHUS M CIOCOOBI JEUCTBUH, crierupuyuecKue s
y4eOHOTO TIpeMeTa «XUMUs», BBl ACITEIBHOCTH IO MOJTYYEHUI0O HOBOTO 3HAHMUS,
€ro WHTEpHpeTanuu, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX U
HOBBIX CHUTYaIUsIX:
o NPEACTABICHUE O 3aKOHOMEPHOCTSAX H IO3HABAEMOCTH
SBJICHUM TPUPOJbl, TNOHMMAaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB
XUMUYECKOM HAayKH Kak o0JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa OOLIEeH KyJIbTYpbl M MIPAKTUUYECKON ESITEIbHOCTH YeJIOBEeKa
B YCJIOBHSIX COBPEMEHHOTO OOIECTBA; MIOHUMAaHUE MECTa XUMHUU CPEAU
JIPYTUX €CTECTBEHHBIX HAYK;
o BJIAJICHUE  OCHOBAaMHM  NOHATUMHOIO  amnmapara u
CUMBOJIMYECKOTO  sI3bIKA  XUMHUU  JUII  COCTaBIEHUS  (QopMyI
HEOPraHUYECKUX BELIECTB, YPABHEHU XUMUUYECKUX PEaKIUi (C omopou
Ha aJTOPUTM YUYEOHBIX JCUCTBUIA); BIaJCHUE OCHOBAMH XUMHYECKOMU
HoMmeHkIaTypbl (IUPAC u TpuBHanbHO) 1 yMEHUE HCIOIb30BaTh €€
JUIsL pelieHus] y4eOHO-TIO3HABATENbHBIX 3aJad C TOMOUIBI0 YUYUTENS;
YMEHHUE HCIOJIb30BaTh MOJENTU AJi1 OOBSICHEHUS CTPOCHUS aTOMOB U
MOJIEKYJI IO AJITOPUTMY C OIIOPOU Ha ONPEEIICHNUS;



o MPEJCTABICHUE O CUCTEME XUMUUYECKUX 3HAHUU U YMEHUE C
MOMOIIBI0 YUYUTEN NPUMEHATh CUCTEMY XWMHUYECKUX 3HAHUW s
YCTAHOBJICHUSI B3aUMOCBSI3€ MEXJy HW3YUYCHHBIM MaTepHalioM U MpHU
MOJTYYCHUHM HOBBIX 3HAHWMU, a TAKXKE B MPOIIECCE BHITTOJHCHUS YICOHBIX
3alaHinii W TpW paboTe ¢ MCTOYHWKAMH XUMHUYECKOW WHpopmaimwy,
KOTOpasi BKJIKOYACT:

BAKHEHUIINE XMMHYECKUE MOHSTHS: XUMUUYECKUU JJIEMEHT, aTOM, MOJICKYJa,
BEILIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOJHAs W HEOJHOPOJHAS CMEChH,
OTHOCHUTEJIBHBIE ATOMHAsi M MOJIEKYJISIpHAs MAacChl, KOJMWYECTBO BEUIECTBA, MOJIb,
MOJISIpHasE Macca, MOJISIpPHBIA O00BbEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CpemHsis),
XUMHYECKasi PpEaKUHUs, pPEaKUUH COCOUHEHHUS, PEAKLUHUH Pa3JIOKEHUS, pPEaKIHUH
3aMEeIlIeHMs, peakiuu oOMeHa, TerioBod dAPdexkt peakuuu, 5SK30- WU
SHIOTEPMUYECKHE PEAKIHU, PACTBOP, MaccoBas JOJIsI XUMHYECKOrO 3JIEMEHTA B
COCIMHEHUU, MaccoBas JI0Jsl U MPOIEHTHAs] KOHIIGHTpPAIUsl BEIIECTBAa B PacTBOPE,
SIpO aToMa, HJIEKTPUYECKUM CJIOM aroma, aToMHasi OpOuTalib, paguyc aToma,
BAJICHTHOCTh, CTENECHb OKHUCJICHUS, XMUMHUYECKAs CBSI3b, BJIECKTPOOTPUIIATEIBHOCTD,
MOJISIpPHAsl ¥ HETIOJISIpHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, METANINUYECKAsl CBS3b,
KpUCTaJUTMUECKasi penieTka (aToMHasi, MOHHas, MeTaJUInYecKasi, MOJIEKYJIsipHasi), MOH,
KaTUOH, aHHUOH, DJICKTPOJUT U HE JJIEKTPOJHT, AICKTPOJTUTHUYECKAS THUCCOLUALIMS,
peakiMM  HOHHOIO  OOMEHa,  OKHUCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU,
OKHCIIUTENIb W BOCCTAHOBHUTENb, OKHCIECHHE M BOCCTAHOBIIEHHE, DIJIEKTPOJIU3,
XUMUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTHUMble pEaKIMH, CKOPOCTh
XUMHUYECKON peakinu, KaTtaausaTtop, mpenensHo gqomycrumas konnentpanus (IIIK),
KOPPO3Usl METAJIOB, CILJIABBI;

OCHOBOTIOJIAralOIIME  3aKOHbl ~ XMMHMHU: 3aKOH  COXPAaHEHUs  Macchl,
Ilepnonnueckuii 3axkoH [l. 1. MenaeneeBa, 3akOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XHUMHH: aTOMHO-MOJICKYJISIpHAsI TEOPHSs, TEOPHUS IJICKTPOJIUTHUECKON
JTUCCOIMAIINY, a TAKXKE MPEJCTABICHHUS O HAYYHBIX METO/IaX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAIIbHBIX U TEOPETUUYECKUX METOAaX UCCIEAOBaHUS BEUIECTB U U3YUCHHUS
XUMHAYECKUX PEAKLINN;

° IIPEJCTABICHUE O MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB (paguyc aToma, 3JIEKTPOOTPULIATEIBHOCTH),
MPOCTBIX U CIIOXKHBIX BEHIECTB OT TMOJIOKEHUS DJIEMEHTOB B
[Tepuoguyeckoii cucteme (B MaJIbIX MNEPUOJIaX U TJIABHBIX MOJrPYMMax)
U DJIEKTPOHHOTO CTPOSHHUS aTOMa; YMEHUE OOBSICHATh CBSI3b TOJIOKCHUS
anemeHTa B [leproaudeckoi CUCTeME ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsi sipa, od1ee
YHUCJIO AJIEKTPOHOB), pacrpeeicHUEM JICKTPOHOB IO dHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TpeX TIEPUOJAOB, Kalusg U KaJIbIUsi;
KJIaCCU(UIIMPOBATh XUMHUUECKHE AJIEMEHTHI ¢ OTIOPOM Ha OIpejeacHus
¢bu3nyeckoro cmpicaa HUGPOBBIX JAHHBIX MEPUOANYECKON TaOIUIIbL;



o yMEHHE  KIaCCH(PHUIMPOBATH XUMHUYECKHE  DIIEMEHTHI,
HEOPraHWYECKHE BEIIECTBA U XUMUYECKHE PEAKIIMH C OIOPOM Ha CXEMBI,
ONpENENATh BAJIEHTHOCTh M  CTENEHb OKHUCIECHHUS XUMHUYECKUX
AJIIEMEHTOB, BUJ XUMHYECKOU CBSI3H M THUI KPUCTAJUIMYECKOU CTPYKTYPbI
B COCOUHEHUSX, 3aps] MOHA, XapakTep CpeAbl B BOAHBIX PACTBOpPax
BEIIECTB (KHCIIOT, OCHOBAaHWW), OKHUCJIHUTEIb W BOCCTAHOBUTEIb IIO
IrOpUTMY y4€OHBIX JCHCTBUIA;

o yMEHUE XapaKTEepHU30BaTh C OMOPOM Ha cxeMy (pusmyeckue
U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO/I,
rpadur, aiMas, KpeMHUH, a3otr, Gocdop, cepa, XJop, HATpUH, KaJIUH,
MarHui, KajabIUi, aTIOMHHUM, >K€JI€30) U CJOXKHBIX BEIIECTB, B TOM
Yyucie HX BOJHBIX pacTBOpPoB (BOAAa, aMMHaK, XJIOPOBOAOPOI,
CEpOBOJIOPOM, OKCHIBI H TUAPOKCUIbl MeTtauioB [-ITA rpynm,
amomunust, menu (II), uunka, xeneza (II u III), okcuast yrnepona (II u
IV), xpemuus (IV), azora u dochopa (III u V), ceper IV u VI),
CEepHHUCTas, CepHas, a30TUCTas, a30oTHasd, ¢ocdopHas, yroabHasi,
KpPEMHHEBAsi KHUCIOTAa M HMX COJIM); ONHUCHIBATH C ONOpPOM Ha IUIAH H
KJIFOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH H  XapaKTEepU30BaTh
CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX COCTaBa M CTPOECHMS IIOCIIE
IIPEABAPUTEIBHOTO aHAIM3a MO/l PYKOBOJACTBOM II€1arora, IpUMEHEHHUE
BEILIECTB B 3aBHCHUMOCTH OT HUX CBOMCTB, BO3MOXXHOCTb IPOTEKAaHMS
XUMUYECKUX NPEBPAILCHUIN B PA3JIMUHBIX YCIOBHSX, BIUSHUE BEIIECTB U
XUMHUYECKUX TPOLECCOB HA OpPraHU3M YEJIOBEKAa M OKPYXKaIOLIyIO
IPUPOAHYIO CpENY;

o YMEHUE COCTaBISATH MO 00pa3lly, CXeMe, alrOpuTMy
y4eOHBIX JEUCTBHI MOJIEKYJSIpHbIE U MOHHBIE YpaBHEHHs peakiuil (B
TOM  4YHCJIE peakuuid HOHHOrO OOMEHa U  OKHUCJIUTENIbHO-
BOCCTAHOBUTENBHBIX  PEAKIMI), WUIIOCTPUPYIOIIMX  XHUMHYECKUE
CBOWCTBA H3YYEHHBIX KJIACCOB /TPYINl HEOPraHUYECKHX BEIICCTB, a
TaK)K€ MMOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXAY HUMHU;

o YMEHHE BBIYUCISATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U
MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH, MAacCOBYIO JIOJII0 BELIECTBA B PAacTBOpPE, KOJUYECTBO
BEILIECTBA U €r0 Maccy, 00bEM Ta3oB ¢ Omopoil Ha oOuue (Gopmylisl;
YMEHHE TPOBOJUTH PACUEThl 10 YPAaBHEHUSIM XHMHUYECKUX PEaKIUui U
HaXOJUTh KOJIMYECTBO BELIECTBA, OOBEM M MAaCCy PEAreHTOB WJIHU
MPOJYKTOB peEaKIMu C ONOpod Ha oOpasel, aJropuTM Y4eOHBIX
JICHCTBUM;

o BJIQJICHUE OCHOBHBIMHU METOJIAMH HAy4YHOTO TO3HAHUS
(HabmrofieHHe, UW3MEpEHHe, OSKCIEPUMEHT, MOCIMPOBAHUE) TIpU
M3YUYCHHHM BEIIECTB U XUMHUUYECKUX SIBJICHUI C OMOPOW Ha alrOpuUTM
y4eOHBIX IEUCTBUI; yMEHHE CPOPMYITUPOBATH TPOOITIEMY U MPEJIOKUTH



NyTH €€ PEeIIeHUs C TMOMOIIBI0 TeJarora; 3HaHue OCHOB 0€30macHOM
paboThl € XHWMHYECKMMHU BeEIECTBAMH, XHUMHYECKOM TMOCyloil u
Ja00paTOPHBIM 000PYyI0BaHUEM;

o HaJU4We TMPAKTUYECKUX HABBHIKOB IUTAHUPOBAHUS U
OCYIIECTBICHUS  CICAYIONIMX XUMHYECKHX OKCIEPUMEHTOB IO
PYKOBOJICTBOM y4YHTENsl C OOCYKIeHHWEM IutaHa paboThl WU
COCTABJICHHEM TaOJUIIBI:

U3Yy4YEHHUE U ONUCaHNuEe (PU3NIECKUX CBOMCTB BEUIECTB;

O3HAKOMJICHUE C GUBUUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOUTUE PU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKIUi;

U3Yy4YEHHUE CIIOCOOOB pa3/ieNieHUs: CMeCcel;

MOJIyYeHHUE KUCIIOPO/Ia U U3YUEHHUE €ro CBOMCTB;

MOJIy4YeHHE BOJIOPOJIa M U3YUCHHE €T0 CBOMCTB;

MOJTyYCHHE YTJICKUCIIOTO Tra3a U U3yYEHUE €T0 CBOMCTB;

MOJTyYCHUE aMMHUaKa U U3YUEHUE €T0 CBONCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIECHHON MAacCOBOW JOJEN PACTBOPEHHOIO
BEIIICCTBA;

WCCJICIOBAHNE W OIMMCAHWE CBOWCTB HEOPTaHWYECKUX BEIICCTB PA3TUIHBIX
KJIACCOB;

MPUMEHEHUE WHJMKATOPOB (JlakMyca, MeTWiopaHxka u (peHondranenna) s
oTpeJeIeHHs XapaKTepa Cpeibl B PACTBOpPaX KUCJIOT U HIEI0YEH;

U3Y4YCHUE B3aMMOJIEUCTBUS KHUCIOT C METaUIaMH, OKCHJaMH METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJIHOTO METajlia IPYTUM U3 PacTBOpaA COJIH;

UCCIe0BaHne aM(POTEPHBIX CBONCTB TMAPOKCUIOB ATFOMUHUS U ITUHKA,

peIIeHNEe OKCIePUMEHTATBHBIX 3amad 1o TeMe «OCHOBHBIE —KJIACcChHI
HEOPTaHWYECKUX COCTUHCHUN»;

peIIeHHEe OKCIEPUMEHTAIBHBIX 3alad 1Mo TeMe «DIJIeKTPOIHTHYECKas
JTUCCOTIHAITHS;

peIIeHNE dKCIICPUMEHTABHBIX 3a/1ad 10 TeMe «BakHelne HeMeTauTbl U UX
COCTMHCHHUS;

pEIIeHNe YKCIMEePUMEHTANBHBIX 3a/iau Mo Teme «BakHehimme MeTaibl U UxX
COCIMHECHUS;

XUMUYECKHE OKCIEPUMEHTHI, WUIIOCTPUPYIONIUE TPU3HAKK TPOTEKAHUS
peaKIuii HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEaKIMM Ha TPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI:
xjopua-, Opomua-, woaua-, cyibdar-, docdar-, KapOOHAT-, CHUIHKAT-aHUOHBI,
TUJPOKCUA-UOHBI, KATUOHBI AaMMOHMS, MarHus, KaJblUs, aIFOMUHUS, keje3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

yMEHUE TIPEACTABIATh PE3yNbTaThl OSKCIEPUMEHTa B (GopMe BBIBOJIOB,
JI0KA3aTeNIbCTB, TPa(PUKOB U TaOJIUII U BBIABIIATH YMITUPUICCKUE 3aKOHOMEPHOCTH;



o BIQJICHUE TMpaBUjaMud  O€30MacHOro  oOpamieHus ¢
BEII[ECTBAMH, WCTOJIb3YEMBIMH B TIOBCEIHEBHOW JKM3HU, a TaKXKe
MpaBUJIaMH TIOBEICHHS B IIEJISIX COEPEKECHHS 37I0POBbS U OKPYIKAFOIICH
MPUPOTHONM Cpe/bl; TOHMMaHWE Bpena (OMAacCHOCTH) BO3JCUCTBHUS Ha
JKUBBIE OPTraHW3MBbl OIPEACIICHHBIX BEIIECTB, a TakKe CIOCO00B
YMEHBIIIEHUSI ¥  TPEAOTBpPAIEHUsS WX BPEOHOTO  BO3JCUCTBUS;
MOHMMAaHUE 3HAYCHHUS JKHUPOB, OCIKOB, YTJEBOJOB I OpraHu3Ma
YeJIOBEKa;

o BJIaJICHUE OCHOBaMH XUMUYECKON I'PaMOTHOCTH,
BKJIIOYAIONIEH yMEHUE MPAaBUILHO HCIOIb30BaTh U3YUYECHHbBIC BEIIECTBA
U Marepuanbl (B TOM 4YHUCJIE, MUHEpalbHbIe YI0OpEHUs, METAIbl U
CIUTaBBI,  MPOAYKTHI  MEpepabOTKH  TPHUPOAHBIX  HCTOYHHUKOB
YIJIEBOJOPOAOB (YIJIs, MPUPOJHOrO ra3a, HepTu) B OBITY, CEIHLCKOM
XO035HCTBE, HA TMPOU3BOJCTBE, YyMEHHUE TPUBOIUTH  MPHUMEPHI
MIPaBUJILHOTO MCTIOIB30BAHMS H3YYCHHBIX BEIIECTB M MAaTCPUATIOB;

o yMEHUE  YCTaHaBJIMBATh  CBSI3M  MEXIY  peajbHO
HAOMIOMAeMBbIMH ~ XUMHUYECKMMU  SIBICHUSIMM U TPOIECCaMH,
OPOUCXOMSIIUMA B MaKpO- M MHUKPOMHUpPE, OOBICHATH NPUYUHBI
MHOT000pa3usi BEIIECTB, YMEHUE HUHTETPUPOBATH XUMHUYECKHE 3HAHUS
CO 3HAHUSIMU JPYTUX YYEOHBIX MPEAMETOB C MOMOIIBIO NIEAArora;

o MIpe/ICTaBICHUE 0 cepax npoecCHoHaIbHOM
NEATEITLHOCTH, CBSI3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMU,
OCHOBAaHHBIMH Ha JTOCTH)KCHHUSIX XUMHUYCCKON HAYKH; HAJIWYUE OIbITa
paboThI ¢ pa3NIMYHBIMU UCTOYHUKAMU UH(GOPMAIMH 110 XUMUHU (HAyYHO-
MOMYJIIpHAs IUTEpaTypa, CJI0BapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OTIOPOi Ha AJITOPUTM: YMEHHE OOBEKTUBHO OIEHWBATH MH(POPMAIIUIO O
BEII[ECTBAX, UX MPEBPAIICHUIX U MTPAKTUYECKOM TPUMEHEHUH.

TpeboBaHus K NMpeIMETHBIM Pe3yJbTATAM OCBOCHUS Y4eOHOIO IMpeaMeTa
«XuMus», pacnpeaejeHHble 10 roaamM 00y4eHust

PesynbraThl mo romam ¢GOpMyIUpPYIOTCS TO MPUHIUIY JO0OABICHUS HOBBIX
pEe3yJIbTaTOB OT rojia K rojly, Y€ Ha3BaHHbIE B MPEABbIIYLIIMX I0JaX MO3WLIHH, KaK
paBUiIO, JIOCIOBHO HE MOBTOPAIOTCS, HO YUYHUTBIBAIOTCS (PE3yibTaThl OYEPEIHOIO
roJia Mo YMOJYaHHUIO BKIIOYAIOT PE3YIbTaThl MPEABIAYIINX JIET).

8 KJIACC

pPACKpBIBaTh CMBICI OCHOBHBIX XHMMHUYECKHUX TOHSTHM: aToOM, MOJIEKYJa,
XUMUYECKUHN 3JIEMEHT, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS
Y HEOJHOPOJIHASI), BAJE€HTHOCTh, OTHOCUTEJIbHAS aTOMHAs W MOJEKYJsipHas macca,
KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpDHas Macca, MaccoBas JIOJISI XHUMHUYECKOTO
dJIEMEHTAa B COCJMHCHUH, MOJISIPHBIM 00BEM, OKCHJ, KHCIIOTAa, OCHOBAHHE, COJb,



dJleEKmpoompuyamejlbHoCcm b2, CTCIICHDb OKHCJICHUA, XUMHYCCKasd pCaKnuusi,

KjaccuduKanus peakiuil: peakluuyd COEAUHEHUs, PEaKLUM Pa3JI0KEHUs, peakluu
3aMEIIEeHUs], pPeaKlMu OOMEHa, JK30- M DHJOTEPMHUUECKUE PEAKIUU; Menioeol
aghghexm peaxyuu, SAPO aTOMa, ICKTPOHHBIN CIIOM aTroma, aToOMHAas OpOUTAb,
pagnyc aTroMa, XMMHUYECKas CBA3b, MOJSIPHAS W HEMOJApHAs KOBAJICHTHAs CBSI3b,
MOHHAasl CBSI3b, MIOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J10Jisl BellecTBa (MPOIEHTHAS
KOHLIEHTpalusi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN (cM. M. 1) u
MIPUMEHSThH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAIICHUII;

UCITIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJisi COCTaBieHHUsS (OpMyJ BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUI XMMHUUYECKHUX PEaKLUid, SJIEKTPOHHOTO OallaHca;

OTpPEENATh BAJCHTHOCTh ATOMOB 3JEMEHTOB B OWHAPHBIX COCAMHEHUSX;
CTENEHb OKHUCJICHHUS DJJIEMEHTOB B OHHApHBIX COCIWHEHUAX C OINOpPOd Ha
ONpENEIICHNsI, B TOM YHCIE€ CTPYKTYpPHPOBAHHBIEC; MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeAuHEHUuM mo ¢GopmysiaM; BHUJl XHUMHYECKOW CBS3U
(KoBaJIeHTHAs! U MIOHHASI) B HEOPTAHUUYECKUX COCAMHEHUSIX;

MMETh TPEJCTABICHUE O CUCTEME XUMHUYECKHUX 3HAHUM, YMETh C IOMOIIBIO
YUYUTENS TPUMEHATh CUCTEMY XUMUUYECKUX 3HAHUM, JJIsl YCTAHOBJICHUSI B3AaMMOCBSI3U
MEXKly M3YYCHHBIM MATEpUAIOM M MPHU MOJYYECHUU HOBBIX 3HAHWM, a TakXKe MpH
paboTe ¢ UCTOYHUKAMH XUMHUUYecKol nHpopmanuu. OpueHTUPOBATHCS B IOHATUSIX U
omnepupoBaTh UMHU Ha 0a30BOM YPOBHE, NMPUMEHSTh NPHU BBIMOJHEHUH YUYEOHBIX
3a/laHUid ¥ PElIeHUH PACUYETHBIX 3a/1ad C ONOPOM Ha AJITOPUTM YUYEOHBIX NEHCTBHUA
U3YUYCHHbIC 3aKOHBI U TEOPHUH: 3aKOH COXpaHEeHUs macchl, [leproanueckuii 3akoH
J.W. MengeneeBa, 3aKOH NOCMOSHCMBA COCMABA, 3aKOH ABOrajapo; aTOMHO-
MosiekyJisipHasi Teopus. COOTHOCHTH O0O3HAUYECHHS, KOTOPhIE MMEIOTCS B TaOJIHIIC
«Ilepuognueckass cucrema xumudeckux diemeHTtoB JI. U. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsan sapa, 00IIee YHCIIO AJIEKTPOHOB U pACHpeeieHHEe HX IO DJIEKTPOHHBIM
CJI05IM);

KJIacCCU(ULIMPOBATh XUMUUYECKUE DJIEMEHThl; HEOPraHUYeCKUEe BEIIECTBA;
XUMUYECKHE peakiuu (M0 YMCIy U COCTaBy YUYacTBYIOUIMX B PEAKIUM BEILECTB, IO
TEII0BOMY (D PEKTy, 10 U3MEHEHUIO CTETICHU OKUCIICHUSI XUMUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOINME XHUMHYECKUE CBOMCTBA BEIECTB
pa3IMYHBIX  KJIACCOB, TMOJTBEPXkKAAs ONUCAHUE TPUMEPAMU  MOJIEKYJISIPHBIX
YPaBHEHHU COOTBETCTBYIOIIMUX XUMUUYECKUX PEAKIIUN C OTIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBPALICHUN B Pa3IMYHBIX YCIOBUSIX
MOCJIE IPEABAPUTEIILHOTO OOCYKICHUS C TIEAaroroM;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEUIECTB;

2 351ech U asiee KypCUBOM 0003HAYAOTCS TIAHUPYEMBIE TIPEAMETHBIE PE3YJbTaThl, KOTOPBIE MOTYT ObITH
MMOTEHIMAJIBHO TOCTUTHYTHI oOydatontumMcs ¢ 3I1P, Ho He SIBIISIOTCS 00s3aTeNbHBIMH.



MacCOBYIO JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 POopMyJie COETUHEHUS; MAaCCOBYIO JOJIIO
BEILIECTBA B PAacTBOPE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOM PEaKLUU C
OTIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC OIEpPAllUd MBICTUTEIBLHON AESATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIICHHWE, CHCTeMaTH3aIus, KiacCu(UKaivs, BBISIBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl U3YUEHHs] CBOMCTB BEIIECTB U XUMHYECKUX
pEeaKInii, €CTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHWS — HAONIOJCHUE, W3MEpEHUE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHblii U MbICIeHHbll) TOJ PYKOBOACTBOM
Menarora;

CJIeIOBaTh MpaBWJIAM IMOJIb30BAaHUS XMMHYECKOW MOCYJI0M U J1ab0opaTopHbIM
o0opy0BaHUEM, a Tak)Ke IMpaBujaM OOpalleHHusl C BEIIECTBAMU B COOTBETCTBHU C
UHCTPYKIMSIMA [0  BBITIOJIHEHUIO J1a0OpPaTOPHBIX XUMUYECKUX ONBITOB IO
MOJIyYeHHI0O W COOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW J0JIEM PACTBOPEHHOIO
BEILIECTBA; IUIAHUPOBATh W  NPOBOJWTh XUMHYECKHE SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB MIEIOYEH U KHUCIOT C TMOMOIIBI0 HHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METWIOpPAaHX W JAp.), MOATBEPKAAIOIIUX KAueCTBEHHBIM COCTaB
HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIC PEAKIIMU Ha HMOHBI) IMOJI PYKOBOJICTBOM
rexarora.

9 KIIACC

PACKpBIBaTh CMBICII OCHOBHBIX XMMHMYECKUX MOHSATUN: XUMUYECKUN DIJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTHOH, aHUOH, NPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUSA, XMMUYECKash PEaKLys,
XUMHUECKasl CBSI3b, Meniosou 2¢hghekm peaxyuu,Moib, MOJSPHBII 00BEM, pacTBOD;
AJIIEKTPOJIUTBL, HEDJIEKTPOJIUTHI, DJIEKTPOJIUTAYECKAS JUCCOLMALINS, PEAKLIUA HOHHOTO
oOMeHa, KaTajau3aTop, Xumuueckoe pagHogecue, obpamumvlie U HeoOpamumbvie
peaxyuu, OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEID,
BOCCTAHOBHUTENb, OKHCJIEHHUE M BOCCTAHOBJIEHHWE, aJUIOTPOINHUs, aM(OTEPHOCTb,
XUMUYECKas CBSA3b (KOBaJEHTHAs, WOHHAs, MeETaJuIMuecKas), KpUCTauInyecKas
pEETKA, KOPPO3Us MEMAl08, CHIAGbl;, CKOPOCMb XUMUYECKOU peaKyuu, TPEIeIIbHO
nomyctumas konuentpauus (I1/1K) BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATHMA (cM. 1. 1) u
IPUMEHSTh 3TH NOHATHUS IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh 3HAKU M CUMBOJIBI JJIs1 (PUKCALMKU PE3YyJIbTaTOB HAOJIOJECHUH,
cocTapiieHUs] (pOpMyIT BEHIECTB U YpaBHEHUM XMMHUECKUX PEaKIUi, 3alUCH TaHHBIX
ycinoBuit 3amad. Mcmonbp3oBaTth 00o03HaueHHs, wumerommecs B llepuoamdeckoit
CUCTeME€ U TalJMle PAcTBOPUMOCTH KHUCJIOT, OCHOBaHMM M coyield B BOJE MJs
BBITIOJTHEHHS 3aJaHUM.

ONPENEIATh BAJECHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHNAX PA3JIMYHOIO COCTaBa; IPUHAIJICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIACCY COCAMHEHUN C ONOPOU Ha ONPENEIICHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC,



BUJIbI XUMHUYECKOMN CBSI3U (KOBaJICHTHAs, MOHHAS, METAJIUTMYECKAsl) B HEOPTaHUYECKHUX
COEIMHEHMSIX; 3aps]] MOHA M0 XUMHUYECKON (popmylie; XapakTrep cpelbl B BOJHBIX
pacTBOpaxX KHUCIOT W IUEJIOYEH, Mun Kpucmauiiuyeckou peuémku KOHKPEemHO20
eeujecmea;

packpeiBath cmbich  I[lepuoamueckoro 3akona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAHHUE: ONUCHLIBAMb U XAPAKMEepU308ams TAOIUYHYIO
dopmy Ileproanueckoil CUCTEMBI XUMHYECKHX 3JEMEHTOB: pa3iU4aTh IOHSATHUS
«rinaBHasg noarpymnmna (A-rpymnma)» u «nobouynas noarpynna (b-rpymnma)y», mansie u
OoJpIIMEe  TEPHOABL, coomHocums  OOO3HAYCHHs, KOTOpbIE HUMEIOTCS B
NEPUOJUYECKON Tabyuile, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3aps] sapa, o0OIllee YHUCIO 3JICKTPOHOB U
pacnpenesieHue UX Mo 3JIEKTPOHHBIM CIIOSAM); 00bACHAMb OOIINE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COEAVMHEHUN B Mpeaesax MaJlbIX
NEPUOJIOB U TJIABHBIX MOATPYIIL C YYETOM CTPOEHHUS KX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHThI; HEOPraHMYECKHE BEIECTBA;
XUMHUYECKHUE peakuuu (10 YUCIY U COCTAaBY yYaCTBYIOUIMX B PEAKLMU BEIIECTB, IO
TEII0BOMY 3P eKTy, 0 U3MEHEHUIO CTEIEHEW OKUCICHHUS! XUMHUYECKUX JIEMEHTOR)
C OITIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTH) OOIMKME ¢ CHEUUPUYECKUE XUMUYECKHUE
CBOMCTBa BEIECTB pPA3JIMYHBIX KJIacCOB, MOATBEPKAas OINHUCAHHE NpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKUUU C
ONOPOU Ha CXEMBI,

COCTABJISITh YPABHEHUS JIEKTPOJUTUUECKON JUCCOLMALIMM KHUCIIOT, IIEJI0YEH U
COJIEH; MOJIHBIE M COKpalIEHHbIE YpaBHEHHUS peakUuil MOHHOrO OOMEHa; ypaBHEHUS
peakumii, MOATBEPKIAOIIMX CYLIECTBOBAHWE TI'E€HETUYECKOM CBSI3U  MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKIUi
MOCPEACTBOM COCTABJICHUSI 3JICKTPOHHOTO OanaHca STUX PEeaKIIHii;

MPOTHO3MPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS;
BO3MOXHOCTH MPOTEKAaHUS XMUMHUYECKUX MPEBPAIICHUI MOCie MPEeABAPUTEIHHOIO
00CYXK/IeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTEJBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 POopMyJie COETUHEHUS; MACCOBYIO JOJIO
BELIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKON peakuuu ¢
OIIOPOU Ha aJITOPUTM;

CJIeIOBaTh TMPaBWJIAM TOJIb30BAHUS XMMHYECKOW TMOCYI0ON M J1abopaTopHBIM
o0opy/l0oBaHUEM, a TaKXKe IMpaBWiaM OOpaIleHUs C BEIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMUA TI0  BBIMIOJHCHUIO JAOOPATOPHBIX XWMHYECKHX OIBITOB  TIO
MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKIHH, MOATBEPKIAAIOIMINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI- OpOMHUI-, HOIWI-, KapOoHaT-,
docdar-, cumukar-, cyiabhar-, TUIPOKCUA-UOHBI, KATHOHbI AMMOHHSI U HOHBI



W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BCILIECTB;

MIPUMEHATh OCHOBHBIC OIEPAIIMU MBICIUTEIBHON NESATEIbHOCTH — aHAIU3 M
CUHTE3, CpaBHEHUE, O0000IleHHEe, CHCTEeMAaTU3allil0, BBISBIICHUE MNPUYUHHO-
CIEACTBCHHBIX CBSI3€M — I M3YYEHHUSI CBOWCTB BEIIECTB M XMMHYECKHUX PEAKIHUU;
€CTECTBEHHO-HAy4YHbIE  METOAbl  TO3HAHWS  —  HAONIOJICHWE,  HU3MEpEHUE,
MOJICIMPOBAHUE, IKCIIEPUMEHT (PEabHbIN U MBICTICHHBII).



IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB JIeKTPOHHbIE
K nu@dpoBbIe
n/ Tema ypoka Bcer | KoHTpoabH [MpakTuyeck
o0pa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboTbl
pecypchbl
[Ipenmer xumuu. Poib
bubmuorexa [JOK
XUMUU B KU3HH
1 https://m.edsoo.ru/ff0d2
yenoBeka. Tena u
10c
BEIIIECTBA
Ilonsarue o MeTomax bubmorexa [JOK
1 https://m.edsoo.ru/ffod2
MMO3HAHUS B XUMUHU
27e
[IpakTnueckas padota
No 1 «IIpaBuna
paboThI B bubnuorexa [JOK
1a00paTOPUH U 1 https://m.edsoo.ru/ff0d2
IpUEMBI 00pAILEHHS C 3dc
1a60paTOPHBIM
000py1I0BaHUEM)
HucTeie BeecTa u bu6mmorexa [IOK
4 cMecu. CriocoObl 1 https://m.edsoo.ru/ff0d2
pa3aeneHus cMecen 6ca
[TpakTideckas pabota
No 2 «Paznenenue bu6mmoreka [IOK
cMecel (Ha mpumepe 1 https://m.edsoo.ru/ff0d2
OYMCTKH TOBAPEHHOU 8c8
COJIN)»
bu6mmoreka [JOK
ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2
a6e
XUMHUYECKHE
AJIEMEHTBI. 3HAK1 bu6mmorexa [IOK
(cUMBOJTBI) 1 https://m.edsoo.ru/ff0d2
XUMHYECKUX be8
3JIEMEHTOB
[IpocThie U cOXKHBIC bubmorexa LHOK
P 1 https://m.edsoo.ru/ff0d2
BEIIleCTBA
a6c
ATOMHO- 1 bubnumoreka [IOK
MOJEKYIIIpHOE https://m.edsoo.ru/ff0d2



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

y4eHHUE

o
o

3aK0H MMOCTOSIHCTBA
COCTaBa BEILECTB.

Xumuueckast bubmuorexa [JOK
10 dbopmya. https://m.edsoo.ru/ff0d2
BanenTtHOCTHE aTOMOB eae
XUMHUYECKHX
3JIEMEHTOB
OtHOcHUTENbHAS
aTOMHas Macca. bubmorexa HOK
11 https://m.edsoo.ru/ff0d3
OtHOcHUTENbHAS 93¢
MOJICKYJISIpHAs Macca
Maccosas nons
N HMIHECKOro bubmuorexa [JOK
12 https://m.edsoo.ru/ff0d3
2JIEMEHTa B 50¢
COCMHCHUH
KoaudgecTBo bu6mmoreka [JOK
13 BelecTa. Moiib. https://m.edsoo.ru/ff0d5
Moustprast Macca 230
®duznueckue u bu6mmoreka [IOK
14 XUMUYECKHE SBICHHUS. https://m.edsoo.ru/ff0d3
XuMHu4ecKasi peaxius 7fa
IIpusHaku u ycinoBus bubnnorexka [JOK
15 IIPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMHUYECKHUX PEeaKIIHii alé
3aKOH COXpaHEHHUS
MacChl BEIIECTB. bubmorera [JOK
16 https://m.edsoo.ru/ff0d3
XUMHUYECKHE
b88
ypaBHEHUS
Breruanciaenus
KOJIMYECTBA, MACCHI bu6mmoreka [IOK
17 BEIIECTBA IO https://m.edsoo.ru/ff0d5
YPaBHEHUAM 708
XUMHUYECKHUX PEeaKIIHi
Knaccudukammst
XUMHYECKUX PEaKUi bubnuorexa [JOK
18 (coemuHeHws, https://m.edsoo.ru/ff0d3
pa3oKeHUs, 34
3aMeleHus, oOMeHa)
19 M. B. JJoMOHOCOB — bubnuoreka [IOK

Y4EHBIN-

https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

SHITUKJIOIEINCT.
O0o061IcH e U
CHCTEMAaTH3aLHs
3HAHWI

KontponsHas pabora
Nel o reme

bu6mmoreka [IOK

20 «BemecTtBa u https://m.edsoo.ru/ff0d4
XHMHYECKHUE 290
peaKIum
Bo3nyx — cmech
rasos. Cocras but6muoreka [IOK
21 Bo3yxa. Kucmopon https://m.edsoo.ru/ff0d4
— 3JIEMEHT U IIPOCTOE 48e
BemecTBo. O30H
dusznyeckue u
XHMUYECKHE CBOMCTBA bu6mmoreka [IOK
22 KHCIIOpOJia (peaKiuu https://m.edsoo.ru/ff0d4
OKHCJICHUS, TOPEHUE). 614
[TonsiTue 06 okcumax
Crioco0bI morydeHust
KHCJIOPOJIa B
Ha6opaTopHH i bu6mmoreka [IOK
23 https://m.edsoo.ru/ff0d4
MPOMBINIJICHHOCTH. 97a
[pumeHeHue o
KHCTIOpoJia
TennoBoit a¢ ekt
XUMHUYECKON pPeaKIlni,
TIOHSTHE O bu6mmoreka [IOK
24 TEPMOXHUMHYECKOM https://m.edsoo.ru/ff0d4
ypaBHEHHH, K30~ U 790
SHIOTEPMHUUYECKUX
peaKIUsIX
Tormnugo (HedTh,
YIOoJb U METaH). bu6mmorexa [IOK
25 3arpsi3HEHUE BO3TyXa, https://m.edsoo.ru/ff0d4
CHOCOOBI €T0 cda
TIPEIOTBPAIICHHS
[IpakTuyeckas pabora
Ne 3 o Teme bubmuorexa [JOK
26 «Ilonyuenue u https://m.edsoo.ru/ff0d4

coOupaHue
KHCIIOPOJIa, N3yUIEeHHUE

ae2



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

€r0 CBOMCTB»

Bonopon — snemeHnt
Y TIPOCTOE BEIIECTBO.

bubmuoreka [JOK

27 https://m.edsoo.ru/ff0d4
HaxoxnaeHue B
ddo
pupojIe
dusnveckue u
XHMHYECKHE CBOMCTBA bubmuorexa [JOK
28 BOJIOpO/IA. https://m.edsoo.ru/ff0d4
[IpuMenenue ddo
BOJZIOpO/A
TlonsaTue o kucIOTaAX bubmorexa [JOK
29 https://m.edsoo.ru/ff0d5
U COJISX 0d2
CniocoObI noy4eHus bubnuorexa [JOK
30 BOJIOpOJA B https://m.edsoo.ru/ff0d4
nabopaTopun ddo
[IpakTuyeckas pabora
Ne 4 o Teme
Tonyuenue u bu6mmorexa [IOK
31 https://m.edsoo.ru/ff0d4
cobupaHue BOJopoaa, f40
U3YYECHHE €ro
CBOMCTB»
MonsipHblil 00BEM bubnnoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d5
ABoraapo 42e
Brraucienus o06néMa,
KOJIMYECTBA BEIIECTBA
ra33 110 €16 bu6mmoreka [IOK
33 https://m.edsoo.ru/ff0d5
U3BECTHOMY 520
KOJIMYECTBY BEIECTBA
WK 00bEMY
Brruucnenus 00bEMOB
ra3oB 110 YPaBHEHHUIO bubmuorexa [JOK
34 peaxkuy Ha OCHOBE https://m.edsoo.ru/ff0d5
3aKOHA 00BEMHBIX 708
OTHOIIIEHUH Tra30B
dusnveckue u bu6mmorexa [IOK
35 XHMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d5
BOJBI 87a
36 CocraB OCHOBaHUH. bubmuorexa [JOK

[TonsaTue 00

https://m.edsoo.ru/ff0d5



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

WHIUKATOpaX

9e2

Bona xak
pPacTBOPUTEIIb.
Hacrimnienurie u

bu6mmoreka [IOK

37 HCHACBIIIICHHBIC https://m.edsoo.ru/ff0d5
pactBopsl. MaccoBas b40
JIOJISl BEIIIECTBA B
pacTBope
[IpakTuyeckas pabora
Ne 5 o teme
«IIpurorosienue
bu6mmoreka [IOK
38 paCTBOp(.)_B © . https://m.edsoo.ru/ff0d5
onpeneaEHHON cba
MacCOBOM J0JIeH
PacTBOPEHHOTO
BEILIECTBA»
KoHTtposbHas padota
No2 110 Teme bu6mmorexa [IOK
39 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bomopo. 340
Boma» T
OKCHUJIBI: COCTaB, bu6mmorexa [IOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
ITonmyuyenue u
XHMUYECKHE CBOMCTBA bu6mmoreka [JOK
41 KUCIIOTHBIX, https://m.edsoo.ru/ff0d6
OCHOBHBIX U 64e
aM(OTEpPHBIX OKCHJIOB
OcHOBaHUS: COCTaB, bu6mmoreka [JOK
42 KJaccupukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIATypa /ca
[Tonyuenue u bubnuoreka [IOK
43 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHHH 7ca
KucnoTsl: cocTas, bubarorexa [JOK
44 Kiaccudukanus, https://m.edsoo.ru/ffOdf
HOMEHKJIaTypa ee2
[Tonyuenue u bubnnorexka [JOK
45 XHMUYECKHE CBOMCTBA https://m.edsoo.ru/ffodf
KHMCJIOT ee2
46 Conu (cpennue): bubmuorexa [JOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

HOMEHKIIATYypa,
CHOCOOBI OTYyYECHHUS,
XUMHYECKUE CBOMCTBA

https://m.edsoo.ru/00ad
0474

[IpakTuyeckas pabora
Ne 6. Pemienune

AKCTIEPUMEHTAIIbHBIX bubnnoreka [HOK
47 3a7a4 110 TeMe https://m.edsoo.ru/00ad
«OCHOBHBIE KJIACChHI 9b7c
HEOPraHUYECKHUX
COETMHEHUIN
I'eneTnueckas CBA3b
bu6mmoreka [IOK
MEXIy KJIaccaMu
48 HeODLAHICCKIX https://m.edsoo.ru/00ad
p ' 9a50
COEUHEHNH
O0o0061IeHNE U bu6mmoreka [JOK
49 CHCTEMATH3AIIH https://m.edsoo.ru/00ad
3HAHUN 9ch2
KonTponsHast pabora
Ne3 o Teme bu6mmoreka [IOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad
HEOPraHUYECKUX 9ela
coenuHeHun"
[IepBble ONBITKH
KJaccuukanuu
bu6mmoreka [JOK
XUMHYECKAX
51 https://m.edsoo.ru/00ad
sneMeHToB. [lonsaTue 9ffa
O TpyIIiax CXOJHBIX T
3JIEMEHTOB
Ilepuonnueckuii
3aKOH U
Meproauucckas bubnnoreka [JOK
52 https://m.edsoo.ru/00ad
CHCTEMa XMMHYECKUX
ab2c
anemenToB /l. U.
Menneneena
TTepHobL, FpyTE! bubnmoreka [JOK
53 o HH’H ’ https://m.edsoo.ru/00ad
APy ab2c
CtpoeHue aTOMOB. bubnuorexa [IOK
54 CocTtaB aTOMHBIX https://m.edsoo.ru/00ad
anep. N3oTomsl a342
55 Crtpoenue bubnmoreka [JOK

AJIEKTPOHHBIX

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

000JI04EK aTOMOB
3JIEMCHTOB
ITepuoanueckoit
cuctemsl /1. W.
Meunpeneena

abbc

XapakTepucruka
XUMUYECKOTO
3JIEMEHTA 110 €ro

bubmuorexa [JOK

56 MTOJIOXKEHHUIO B https://m.edsoo.ru/00ad
[Tepuoanueckoit a824
cucteme /JI. 1.
MeneneeBa
3HayeHue
[Tepuoauueckoro
3aKOHa JJIs pa3BUTHS bu6mmoreka [IOK
57 HAYKH U MPaKTUKu. /1. https://m.edsoo.ru/00ad
. MenneneeB — a9%6e
Y4EHBIN, IIEJAror U
rpaKTaHUH
DIIEeKTPOOTPULIATEIILH
0CTh ATOMOB bubmuorexa [JOK
58 https://m.edsoo.ru/00ad
XUMHUYECKHX
aab8
2JIEMEHTOB
HMonHas xumudeckas bubmorexa LOK
59 https://m.edsoo.ru/00ad
CBSI3b
ac34
KoBanentHas bu6mmoreka [IOK
60 NOJIIpHAsl XUMUYecKast https://m.edsoo.ru/00ad
CBSI3b aab8
KoBanentnas bu6mmoreka [JOK
61 HETOJISIPHAs https://m.edsoo.ru/00ad
XUMUYECKast CBS3b aab9
bu6mmoreka [IOK
62 CreneHb OKUCTIEHUS https://m.edsoo.ru/00ad
ae28
OxucnurenbHO- bubmoreka LIOK
63 BOCCTAaHOBHUTEIIbHBIE https://m.edsoo.ru/00ad
peakuuu b076
bubmuorexa [JOK
OxucnuTenu u
64 https://m.edsoo.ru/00ad
BOCCTAaHOBUTEIIN
b076
65 KonTtponbHas pabora bub6nuorexa [IOK



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

Ned4 o Teme https://m.edsoo.ru/00ad
«CtpoeHnue aroma. b486
XUMHUYECKas CBIA3b)
PesepBHBIN VPOK.
P P bu6mmoreka [IOK
O060061IEeHNE U
66 1 https://m.edsoo.ru/00ad
CUCTEMAaTHU3aIHAA
. b33c
3HAHUU
PesepBHBIN VPOK.
P P bu6mmoreka [IOK
O060061IeHNE U
67 1 https://m.edsoo.ru/00ad
CUCTEMATHU3AIHAA
. 9ch2
3HAHUU
Pe3epBHEI YPOK.
P P bubmuorexa [JOK
O06o0061IEHNE U
68 1 https://m.edsoo.ru/ffod6
CUCTEMATH3AINAA
3 1c6
3HAHUHI
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOT'PAMME



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

9 KUIIACC

N KosunvecTBO 4acoB JJIeKTPOHHbIE
; uudpoBbIie
n/ | Tema ypoka Bcer | KoutpoabH IpakTuueck
oOpa3oBaTe/ibHbIE

I 0 ble padoThbI ue padboTbl pecypesI
[Tepuoanueckuit
3aKOH.
[Tepuoanueckas bubnnoreka [HOK
cucremMa 1 https://m.edsoo.ru/00adb
XUMHUYECKHX 5%
anemenTtoB /. U.
MeHnaeneeBa
3aKOHOMEPHOCTH
B U3MCHCHUHU
CBOWCTB bubaroreka [JOK
XUMHUYECKHX 1 https://m.edsoo.ru/00adb
3JIEMEHTOB 6b6
MEPBBIX TPEX
MIEPHOJIOB
Knaccudukanus u
HOMeHKATYpa bu6mmoreka [IOK

1 https://m.edsoo.ru/00adb

HEOPraHUYECKHUX 7e2
BEIIIECTB
Buaer
XAMHUYECKOW CBA3U bu6mmoreka [IOK
Y TUTIBI 1 https://m.edsoo.ru/00adb
KPUCTAJUTMYECKUX acb
pEeETOK
Knaccudukarms
XUMHYECKUX bu6mmorexa [IOK
peakuuii no 1 https://m.edsoo.ru/00adb
pa3IuYHBIM cb0
MpU3HAKaM
ITonsarue o
CKOpOCTHU
XAMHUYECKOU bu6mmorexa [IOK
peaxuuu. [Ionarue 1 https://m.edsoo.ru/00adb
0 TOMOT'CHHBIX U €9a
TeTEPOTeHHBIX
peaKIusax
ITonsTue o bu6mmorekxa [IOK
XHUMHYECKOM 1 https://m.edsoo.ru/00adc
paBHOBECHM. 28c



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
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

®DakTopsl,
BIIMSIIONINE HA
CKOpPOCTh
XHMHYSCKOM
peaKkuuu U
ITOJIOKCHUE
XHMHUYECKOr0O
paBHOBeCHs

OKHUCIIUTENBHO-
BOCCTaHOBUTEIILH
bI€ pEaKIINKU

bubmuorexa [JOK
https://m.edsoo.ru/00adc
ade

KonTponbHas
pabota Nelmo
TeMe
"IloBTOpEHUE U
yriayoneHue
3HAHU OCHOBHBIX
paszuenoB Kypca 8
KJjacca"

10

Teopus
IIEKTPOIUTUIECCKO
M TUCCOITNAIINH.
CuIlbHBIE U
cia0ble
AIEKTPOIUTHI

bubmuorexa [JOK
https://m.edsoo.ru/00adc
des

11

Nonnsie
YpaBHEHUS
peakuuii

bu6mmoreka [JOK
https://m.edsoo.ru/00add
448

12

XuMuyeckne
CBOMCTBA KHCIIOT
W OCHOBAHUM B
CBETE
MpeJICTaBICHH 00
3JIEKTPOJIUTUYECKO
W auccoIMaIuu

bu6mmoreka [JOK
https://m.edsoo.ru/00add
5d8

13

XuMuyeckre
CBOMCTBA cOJIeH B
CBETE
MpeJICTaBICHHA 00
ANEKTPOIUTUYECKO
W auccoIMaIiiu

bu6mmoreka [IOK
https://m.edsoo.ru/00add
8b2

14

[TonsiTHE O
TUJIPOJIU3E COJEH

bubmuorexa [JOK
https://m.edsoo.ru/00add
9d4



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
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O06o0061eHNE U

bu6mmoreka [IOK

15 CHCTEMAaTH3aLH https://m.edso0.ru/00add
3HAHUU di2
[IpakTnueckas
pabota Ne 1. bubnnoreka [HOK
16 «Pemenne https://m.edsoo.ru/00add
SKCHEPUMEHTANIbH bfa
BIX 3a7a9»
Kontponbnas
pabota Ne2 o
TeEME
«IIEKTPOJIMTHYIEC buGnnorexa LIOK
17 P https://m.edsoo.ru/00add
Kas TMCCOLMAIIHSL. ec0
XUMHYECKHE _
peakiuu B
pacTBopax»
Oouas
XapaKTEPUCTHKA
bu6mmorexa [IOK
rajjoreHoB.
18 https://m.edsoo.ru/00add
XuMHu4yecKre
" fe2
CBOIiCTBa Ha
npuMepe xjaopa
XJI0pOBOAOPO/I.
CongHast KUcJoTa,
bu6mmoreka [JOK
XUMHUYECKHE
19 . https://m.edsoo.ru/00ade
CBOIiCTBa,
104
MOJTyYeHUE,
MIPUMEHEHUE
[IpakTnueckas
pabota Ne 2 o
teme «Ilomyuenne bubmmorexa [IOK
20 . y https://m.edsoo.ru/00ade
COJISTHOM KHUCJIOTBHI,
) 348
U3yuyeHue eé
CBOMCTBY
Brrancnenns no
YpaBHEHUSIM
XUMHUYECKUX bu6mmoreka [IOK
21 peaxkuui, eciu https://m.edsoo.ru/00ade
OJUH U3 488
pEareHToB JIaH B
HU30BITKE
OO6mias bubmuoreka [JOK
22 XapaKTepUCTHKA https://m.edsoo.ru/00ade

aiemeHToB VIA-

64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
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

TPYIIIbI

23

AmoTponHsie
Mo pHUKAITITT
CepBL.
Haxoxnenue cepel
U €€ COeTMHEHUN B
IPUPOJIE.
XuMudeckue
CBOICTBA CEpbI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
64a

24

CepoBogopo,
CTpOEHHUE,
buzndeckue u
XUMHUYECKHE
CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00ade
802

25

OKCHUIBI CEPBI.
CepHas kucnora,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
a28

26

XUMHYECKHE
peakiuu,
JIe>KaIlye B
OCHOBE
MIPOMBITIUIEHHOTO
crocoba
MOJTyYEHUS
CEpPHOM KHUCIIOTBHI.
XHUMHYECKOE
3arpsi3sHEHUE
OKpYXKarolleun
cpensl
COCIMHCHUSAMU
cephbl

bu6mmoreka [JOK
https://m.edsoo.ru/00ade
c8a

27

Brruucnenue
MacCOBOH J0JIN
BBIXO0JIa MPOYKTA
peakuuu

bu6mmorexa [IOK
https://m.edsoo.ru/00ade
c8a

28

OOmmas
XapaKTepUCTHKA
snemMeHToB VA-
rpynnsl. A3oT,
pacrpocTpaHeHHe
B TIPUPO/JIC,

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
eab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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

dusnueckue u
XUMHUYECKHE
CBOMCTBA

AMMHax, ero
dusnueckue u

bu6mmoreka [IOK
XUMHYECKHE
29 . https://m.edsoo.ru/00adf
CBOIICTBA,
004
MOJTy4YEeHUE U
MIPUMEHEHHUE
[IpakTnueckas
paborta Ne 3 o
bubmuorexa [JOK
teme «llomyyenue
30 https://m.edsoo.ru/00adf
aMMHaKa,
180
U3Y4YEHUE €ro
CBOMCTBY
A3oTHas KuCIoTa,
R bu6mmoreka [IOK
e€ ¢puzuveckue u
31 https://m.edsoo.ru/00adf
XUMUYECKHE
. 306
CBOICTBa
Hcnonb3oBanue
HUTPATOB U COJICH
aMMOHHS B
KauyeCTBe
MUHEpaTbHBIX
. bu6mmoreka [JOK
yAOOpeHUH.
32 https://m.edsoo.ru/00adf
XuUMHUIecKoe
518
3arpsi3HEHUE
OKpY>KaroIlleH
cpenbl
COCIMHCHUSMU
azora
®dochop. Oxcua
doctopa (V) u
ocopnas
docbop bu6mmorexa [IOK
KHUCIIOTA,
33 https://m.edsoo.ru/00adf
dusnueckue u
68a
XHMUYECKHE
CBOMCTBA,
MOJTyICHUE
Hcnons3oBanue
docdaros B bubmuotexa [JOK
34 KavyecTBe https://m.edsoo.ru/00adf
MHUHEPAITBHBIX c20

yA0OpeHUA.



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

3arpsi3HEHUE
NPUPOHOHN CpeJIbI

dbocdaramu
Yraepon,
acrpocTpaHEHUe
Pactipoctp bu6mmoreka [IOK
B IIpUpO/JIE,
35 https://m.edsoo.ru/00adf
buzndeckue u
d9c
XUMUYECKHE
CBOICTBa
Okcuabl yraepoja,
X QU3HYECKUE U
XUMUYECKHE
CBOMCTBA. bu6mmoreka [IOK
36 DKOJOTUYECKHE https://m.edsoo.ru/00adf
poOJIEMBI, ebe
CBSI3aHHBIC C
OKCHJIOM yTJiepoja
(V)
bubmuorexa [JOK
VYroybHas KUCI0TA
37 . https://m.edsoo.ru/00ae0
u e€ conu
06c
[IpakTuueckas
pabota Ne 4 o
teme "llomydyenue bubnnoreka [JOK
38 YTIIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae0
KauecTBeHHas 27e
peaknus Ha
KapOoHaT-1OH"
ITepBoHavanbHbBIE
MTOHATHS 00
bu6mmoreka [JOK
OpPTaHWYECKHUX
39 https://m.edsoo.ru/00ae0
BEIIECTBAX KaK O
S4e
COETUHEHUSIX
yraepoaa
. bubnuorexa [JOK
Kpemuuii u ero
40 https://m.edsoo.ru/00ae0
COETMHEHUS
80a
IIpakTnueckas
pabota Ne 5.
Pemenne bubmuorexa [JOK
41 JKCHEPUMEHTAIBH https://m.edsoo.ru/00ae0

BIX 3aJ1a4 II0 TEME
«Baxuenmme
HEMETAJUIBI U UX

bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
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

COCOAUHCHU

42

Konrtponbnas
pabota Ne3 o
TEME
«Baxnenmue
HEMETaJUIbl U UX
COEIMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0
el8

43

Oomas
XapaKTepHUCTUKA
XHUMHYECKHAX
3JIEMEHTOB —
METaJlJIOB.
MeTtannuueckas
CBS3b U
MeTaJUIMYecKas
KpHUCTaJUINYECKas
pemeéTKa.
duznueckue
CBOMCTBaA
METAaJJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael
03e

44

XuMHu4yeckue
CBOMCTBaA
METAJLIOB.
DIEKTPOXUMHUYECK
WU psx
HaIpsHKEHUN
METAJLJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ael
156

45

OO01mue crmocoobl
MOJTyYEHUs
METAaJJIOB.
CriaBbl.
Brruucnenus no
ypaBHEHUSAM
XUMHYECKAX
peaKuuii, eciu
OJIVH U3
peareHToB
COJIEPKUT
pUMecHu

bu6nmoreka [JOK
https://m.edsoo.ru/00ael
156

46

IHousarue o
KOppO3HH
METAJJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ael
278

47

[llenounsie
METaJLIbI

bu6mmoreka [JOK
https://m.edsoo.ru/00ael



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
https://m.edsoo.ru/00ae14b2

4b2

Okcuael u bubmuorexa [JOK
48 TUAPOKCHIBI https://m.edsoo.ru/00ael
HATpHA U KaJIHs 4b2
[llenouno3emenbH bubmuorexa [JOK
49 bI€ METAJLJIBI — https://m.edsoo.ru/00ael
KaJbLIUH 1 MarHuu 5e8
Baxneiimme bubmuorexa [JOK
50 COCTMHEHUS https://m.edsoo.ru/00ael
KaJIbIUs 5e8
0O0001EeHuEe 1
51 CHUCTEeMaTH3aIUs
3HaHUM
JKEcTkocTh BOABI bu6mmoreka [IOK
52 U CIIOCOOBI €€ https://m.edsoo.ru/00ael
yCTpaHeHus 886
[IpakTuueckas
pabota Ne 6 1o bubnuorexa [JOK
53 teme "JKE€cTkocTh https://m.edsoo.ru/00ael
BOJIbI U METO/IBI €€ ae8
ycTpaHneHus"
bubmuorexa [JOK
54 AtoMUHUT https://m.edsoo.ru/00ael
c64
AmMdoTtepHbie bubnuoreka [IOK
55 CBOMCTBa OKCHa https://m.edsoo.ru/00ael
Y TUAPOKCHIA c64
bu6mmorexa [IOK
56 Kenezo https://m.edsoo.ru/00ael
dse
Oxcuppl,
S —— bubmuorexa [JOK
57 P https://m.edsoo.ru/00ae3
conm xkene3a (1) u 566
xemnesa (1) T
0O0001eHne n
58 CcUCTEMaTH3aIUs
3HAaHUH
[IpakTueckas
pabota Ne 7.
Pemenne bubmuorexa [JOK
59 IKCIIEPUMEHTAITLH https://m.edsoo.ru/00ae3

BIX 3a7a4 II0 TEME
«Baxueniue
METAJUIBI U UX

de8



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

COCOAUHCHU

Brraucnenus no
YpPaBHEHUSIM
XUMHYSCKUX
peaKuuii, eciu
OJINH U3
peareHToB JlaH B

bubmuoreka [JOK

60 U30BITKE UIIH https://m.edsoo.ru/00ael
COZIEPHKUT 750
MIPUMECH.
Brruncnenus
MacCOBOH J0JIN
BBIXO/Ia TTPOJIyKTa
peakiuu
O06o0061IEHNE U
61 CUCTEMATH3ALUS
3HaHUU
KonTponbHas
pabota Ned o
eMe
62 | o
«Baxuenmume
METAJUIBI U UX
COEIMHEHU S
BemectBa u
bu6mmoreka [JOK
MaTepHasbl B
63 . https://m.edsoo0.ru/00ae3
[IOBCETHEBHON f50
JKU3HU YeJI0BeKa T
XUMHYECKOe
bu6nmoreka [JOK
3arpsi3HEHUE
64 . https://m.edsoo.ru/00ae4
OKpY’KaroIIeH
270
cpenbl
Poip xumuu B
bu6mmoreka [IOK
petieHuun
65 https://m.edsoo.ru/00ae4
JKOJIOTHUECKHUX
270
npoOem
Pe3epBHbIit ypoOK.
bu6mmorexa [IOK
O060061EHNE U
66 https://m.edso0.ru/00ae0
CUCTEMAaTH3AINAA
. doa
3HAHUHI
Pe3epBHbIit ypoOK.
bu6mmoreka [IOK
O060061EHNE U
67 https://m.edsoo.ru/00adb
CUCTEMATH3AINAA
. 33c
3HAHUHI
68 PesepBHbIil ypok. bubnuorexa [IOK



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

O06o0061eHNE U
CUCTEMAaTH3ALNAA
3HAaHUH

https://m.edsoo.ru/00ad9
ch2

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

68



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

