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[MTOACHUTEJIBHA S 3ATIMCKA

Pabouas mporpamMma mo xuMuu Ui OOy4daroIIUXCS € 3aJEepXKKOM ncuxudyeckoro passutusa (nainee — 3I1P) Ha ypoBHe
OCHOBHOTO 00111ero oOpa3oBaHHsS COCTaBJI€HA B COOTBETCTBUM C DeaepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOro obmiero oopazosanus (Ilpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoMm toctuniuu Poccuiickoit ®deneparuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC O0OO0O), IIpumepHoii
aJanTHPOBAHHONW OCHOBHOHM 00pa3oBaTeIbHOM MPOrpaMMOll OCHOBHOTO OOIero o0pa3oBaHMs OOYYAIOUIUXCS C 3aJIePIKKOU
MCUXUYecKoro pa3Butus (onoopeHHoi pemennem ®YMO no obmemy o6pazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOII OOO 3IIP), IlpumepHoit paboueil mporpaMMmbl y4yeOHOTO mpeameTa «XuMus» (06a30BbI YPOBEHB),
[IpumepHOli TporpaMMoOil BOCHHUTAHHS OOYYAIOIIMXCS TPU TOJYYEHHUH OCHOBHOTO OOIIEro o0pa3oBaHUs, C YYETOM
pacmpeieieHHBIX 0 KjaccaM MpOBEPSEMBIX TpeOOBaHMIA K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHON MPOTPAMMBI
OCHOBHOTO 001Iero odpa3oBaHUs M DJIEMEHTOB COJEP)KaHUs, MPEJCTABICHHBIX B YHHUBEPCAIHHOM KOIU(PUKATOPE MO XUMUH,
Konnenmuu npenogaBanus y4eOHOTO mpenMera «XUMHS», B 00pa30BaTeIbHBIX OpraHm3anusx PD, peanusyrommux OCHOBHEIC
o01reo0pazoBareabHble MPOrPAMMBbI.

OO01masi xapaKTepuCTHKA y4eOHOro npeamMera « XuMusi»

VYyeOHbIlt  mpeamer «XUMHsS» BXOAUT B TpeAMeTHylo  oOrnacTh «EcTtecTBeHHOHayuyHBIE MpeaMeThi». B cucreme
€CTECTBEHHOHAYYHOTO 00pa30BaHMsI XUMHSI KaK Y4EOHBIH MpeIMET 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU 3aKOHOB IPUPOJIHI,
dbopMHUpOBaHUN HAYYHOW KApTHHBI MHpA, CO3JaHMHM OCHOBBI XMUMHUYECKUX 3HAHUM, HEOOXOIMMBIX ISl MOBCEIHEBHOM >KHU3HHU,
HABBIKOB 3/I0POBOTO M O€30MAaCHOTrO IS YelIOBEKa M OKpYKaoIel ero cpeasl o0pa3za XU3HM, a TakKe B BOCIHTAHUU
BKOJIOTUYECKON KYJIbTYPHI.

YcnenHocTh U3y4eHHsI XMMHUU CBsI3aHa C OBJIAJICHUEM XUMHUYECKHUM SI3BIKOM, COOJIOJICHUEM TIPaBmil O€30MacHoi padoTh
IIpU BBIMIOJIHEHUNM XUMHYECKOTO SKCIEPUMEHTa, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€d XUMHUHM C JAPYTUMHU MpeaMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKIIOUYaET B €0 OCHOBBI HEOPTAaHUYECKOW U OpraHUYEeCKON XuMuu. [ TaBHOUM HIeei mporpaMMBbl SIBISIETCS
co3gaHue 0a30BOr0 KOMIUIEKCA OINOPHBIX 3HAHUWA 1O XUMHUHU, BBIPAKEHHBIX B (oOpMe, COOTBETCTBYIOIIECH BO3PACTY
00y4JaromMXCs U UX 0COOBIM 00Pa30BATEIILHBIM MTOTPEOHOCTSIM.

B conmepxxanum nKypca MNpenCcTaBiICHBl OCHOBOMNOJIATAKOIIAE XUMHUYECKHE TEOPETUYECKHWE 3HAHMS, BKIIOYAIOLINE
M3y4YEHUE COCTaBa M CTPOEHHUSI BEIIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHMS, NPOTHO3UPOBAHHUE CBOWCTB BELIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEM XUMUUYECKUX MPEBpAlllEHU W MyTeW YNpaBieHUsS UMU B UEISAX MOIYYEHHUS BEIIECTB U
MAaTepUaoB.



TeopeTHueckyl0 OCHOBY M3YyYE€HHUS HEOPraHMYECKOM XHMHHM COCTaBIIIET AaTOMHO- MOJIEKYJISIPHOE  y4YE€HUE,
ITeppuonnueckuit 3axkoH /.M. MeHneneeBa ¢ KpaTKMMM CBEACHUAMU O CTPOCHUM aToMa, BHUAAX XUMHUYECKOU CBA3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEaKIUH.

B wu3ydyeHun Kypca 3HaUMTENbHAs POJb OTBOAMUTCS XMMHUYECKOMY OSKCHEPUMEHTY: MPOBEACHHUIO MPAKTUYECKUX H
1a00paTOpPHBIX PabOT, OMUCAHUIO PE3YJbTATOB YUYEHUYECKOIO JKCIEPUMEHTa, COOJIOJECHHUIO HOPM W MpaBuil OE30MacHOU
paboThl B XUMHUYECKOW JTaOOpaTOpHUu.

Peanuzauust mporpammel B mpoiecce 00ydeHus: mo3BosuT oOydaromumcs ¢ 3[IP ycBOWTH KitOUeBbIE XUMHUYECKHE
KOMIIETEHI[MU U MTOHATH POJIb M 3HAUCHUE XUMHUHUCPEIN JPYTHX HAYK O MPUPO/IE.

N3yyenue xumuu cnocoO6CTBYeT (HOPMUPOBAHHIO Y O0YUYAIOIIMXCS HAYYHOTO MHUPOBO33PEHMSI, OCBOCHUIO OOIIEHAYYHBIX
METOJIOB (HaOJI0JIeHNne, M3MEpEHue, SKCIEPUMEHT, MOJEIMPOBAHHE), OCBOCHHIO MPAKTUYECKOTO NPUMEHEHMS] HayYHBIX
3HaHMM, OCHOBAHHOT'O Ha MEXIIPEIMETHBIX CBS34X ¢ mpeaMeraMu «OKpy>KaloIui MUpP»,

«Dusuka», «buonorusy, «l'eorpadus», «Marematuka» U QOPMUPYET KOMIETEHLHUHU, HEOOXOAMMBIC IJisi MPOJIOJKEHUS
o0Opa3oBaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yuenue xumuu crnocoOCTByeT pa3BuTthio y oOyvaromuxcs ¢ 3[IP  mpocTpaHCTBEHHOrO  BOOOpa)KeHUS,
(YHKIIMOHAJIBHON T'PaMOTHOCTH, YMEHMsI BOCHPHUHHUMATh U KPUTUYECKU AHAJIU3UPOBATh MHPOPMAIMIO, MPEICTABICHHYIO B
pa3nuuHbIX (popmax. 3HAUMMOCTh MpEeAMETa AJI Pa3BUTHUS KU3HEHHOW KommeTeHuuu odOydaromuxcs ¢ 3[IP 3axmiouaercs B
YCBOEGHUHU OCHOBBI XUMHUYECKUX 3HAHUN, HEOOXOAMMBIX I MOBCEIHEBHOM »KU3HU; HaBBIKOB 3JI0POBOTO U OE30MAaCHOr0 IS
YesIoBeKa M OKpY’Karolleil ero cpeasl o0pas3a )KU3HHU; GOPMUPOBAHUH IKOJIOTMUYECKON KYJIbTYpBHI.

[IporpamMma oTpakaeT cojuepkaHue OOydeHHUS MPEAMETY «XHUMUS» ¢ YIETOM OCOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH
obyuatouuxcs ¢ 3IIP. OBnaneHue ydeOHbIM mpeAMETOM «XHUMHs» TMPEACTABIAET ONPEICICHHYI0 TPYIHOCTb MJis
obyuatoumuxcs ¢ 3IIP. Dto cBsfizaHO C OCOOEHHOCTSIMHU MBICIUTENBHON NEATENbHOCTH, MEPUOJUYECKUMHU KOJCOAHUSIMMU
BHUMAaHUs, MaJbIM 00BEMOM MaMSTH, HEAOCTATOYHOCTHIO OOLIETo 3amaca3HaHuM, MOHMKEHHBIM T103HABATEIbHBIM HHTEPECOM
Y HU3KUM YPOBHEM PEYEBOr0 pPa3BUTHS.

Jlis mpeo1oyieHust TPYJHOCTEN B M3yUYEeHUHU yueOHOro nmpeameTa «XuMus» HeoOXoauMa ajanTanus o0beMa 1 XapakTepa
yueOHOro Marepuaa K No3HaBaTeJIbHBIM BO3MOKHOCTSIM JIAHHOM KaTeropuu 00y4yaroniuxcs, y4eT uX 0COOEHHOCTE! pa3BUTHA:
HCIIOJIb30BAaHUE aAJTOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXKIIPEAMETHBIX CBS3€H, IOCTENEHHOE YCI0XXKHEHHE H3y4aeMoro
Marepuaia.

[Tpu n3ydeHnn XuMUM HEOOXOIUMO OCYILECTBIATH B3aUMO/ICHCTBYE HA TIOJUCEHCOPHON OCHOBE.



Teopernueckuii maTepuan TAKKE HM3y4aeTCsd B IPOLECCE MNPAKTUYECKOW MeATENbHOCTH. OpraHudeckoe €IUHCTBO
MPAKTUYECKON M MBICTUTEIBHON JEATENHHOCTH OOYYAIOUIMXCS Ha YpPOKaX XUMHUHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOGHUIO 0a3MCHBIX XUMHUYECKUX 3HAHUUW W yMmeHui. Oco0oe BHUMaHUE MNpPU H3YUYEHUU XUMHH YACISIETCS H3yYEHUIO
«CKBO3HBIX» MOHATUH U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Hean u 3agqaun U3yYeHUs y4eOHOro npeamMmera « XuMHs»

Obwue yenu n3ydeHUs: y4eOHOro mpeamera «XHUMHs» aKTyalIUu3UpOBaHbl C YUYETOM HOBBIX MPUOPUTETOB B CHCTEME
OCHOBHOTO 00111ero 00pa3oBaHMsI, HAPABICHHOCTH OOY4YeHHUs HA Pa3BUTHUE U CAMOPA3BUTHE JUYHOCTH, (hopMuUpOBaHUE €€
UHTEJJIEKTa U 001Iel KynbTyphl. O0yyeHrne YMEHHUIO YUYUTHCS M MPOJ0JIKATh CBOE 00pa30BaHUE CAaMOCTOSITENIbHO B HACTOSIIIIEE
BpeMs SIBJISIETCS] OTHOM U3BAKHEHIINX (PYHKIMI yuyeOHBIX TPEIMETOB, B TOM YHCIIE U «XUMHUM.

s obywatomuxces ¢ 3I1P, Tak ke, Kak U JJi1 HOPMATHBHO Pa3BUBAIOIIMXCA CBEPCTHUKOB, OCBAMBAIOIIUX OCHOBHYIO
o0pa3oBaTeIbHYyI0 IPOrpaMMy, TOMUHUPYIOIee 3HaUeHHE MPUOOPETAIOT TaKUe yeu, Kak:

* (QopMUpOBaHHE HWHTEIUIEKTYaJbHO PA3BUTOM JHYHOCTH, TOTOBOM K COTPYJHUYECTBY, CAMOCTOSITEIHLHOMY MNPUHSATHIO
pElIeHH, CIIOCOOHON aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

" HanpaBlIEHHOCTh OOYYEHUS Ha CHUCTEMaTHYEeCKOEe TMPUOOIIEHHE Yy4YalIuxcs K CaMOCTOSTENbHON I03HABaTEIbHOU
NS TENBHOCTH, HAYYHBIM U MPAKTHYECKUMMETOIaM MMO3HaHUS, (OPMHUPYIOIIUM MOTHBAIUIO U PA3BUTUE CITIOCOOHOCTEH K
XUMUU;

* oOecrnieyeHre YCJIOBHH, CHOCOOCTBYIONIMX MNPUOOPETEHUIO OOYYAIOIIMMHKCS OIbITa Pa3HOOOPa3HON JesATeIbHOCTH,
MO3HAHMS U CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOUYEBBIX KOMIETEHIIHI), UMEIOIINX YHUBEPCAIBHOE 3HAUYCHHUE JIS
Pa3JIMYHBIXBUJIOB JIEATEIIBHOCTH;

* (QopMupoBaHHEe YMEHUN OOBACHATH U OIICHUBATH SIBJICHHUS OKPYKAIOUIErO MHUpPa Ha OCHOBAaHWU 3HAHWM M OIBITA,
IIOJIYYEHHBIX IIPU U3YYECHUU XUMUH;

* (popmupoBaHue y OOydyalOUUXCSd T'YMaHUCTUYECKMX OTHOIICHWH, MOHMMAaHUS LEHHOCTH XMMMYECKUX 3HAHUM IS
BBIPA0OTKH 3KOJIOTUYECKH 1EIeCO00pa3HOro MOBENIEHUS B OBITY U TPYAOBOM JNEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO
310pOBbs U OKPYKAIOLIEH NPUPOIHOU CPEBI;

" pa3BUTHE MOTHBAMM K OOYYEHMIO, CIHOCOOHOCTEHl K CaMOKOHTPOJIO M CaMOBOCIUTAaHHIO HAa OCHOBE YCBOCHHS
00IIIeUeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQMIs M HANPaBICHHOCTH JajbHEHIIEero
00yJeHHUS.

Kypc HampaBiieH Ha pelleHHEe CIEAYIOIHX 3a0ay, O0ECHeYHMBAIOLIMX PEANTH3ALUI0 JUMYHOCTHO-OPUEHTUPOBAHHOIO H
JEeSATENBHOCTHOTO MTOAX0/10B K 00y4eHHI0 XUMHUM oOydaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHMUs:



* ¢opMupoOBaHUE TME€PBOHAYATBHBIX CUCTEMATHU3WPOBAHHBIX MPEACTABICHUNM O BEIIECTBAX, HX MPEBPAIICHUIX U
MPAKTUUECKOM NMPUMEHECHUN; OBIAJCHUECTTOHATUINHBIM allapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

" O0CO3HaHUE OOBEKTUBHOMW 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKu Kak OO0JacTd COBPEMEHHOTO €CTECTBO3HAHMS,
XUMHUYECKHX MPEBPAILICHUNA HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOUW U HE)KUBOU
MIPUPO/IbI; YTIyOJIeHHE MPEICTaBICHUN O MaTEPUAIBHOM €IMHCTBE MUPA;

" OBJIaJICHUE OCHOBAMU XMMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH U OOBEKTUBHO OIICHUBATH KU3HEHHBIC
CUTyalluH, CBSI3aHHBIC C XUMHEH, HaBbIKaMU O€30ITACHOT0 O0paIleHusl ¢ BEIIECTBAMU, UCTIOIb3YyeMbIMH B TTOBCEIHEBHOM
KU3HHU; YMEHUEM aHAJIM3UPOBATh U TUIAHUPOBATh IKOJOTHUECKH OE30IMaCHOE MOBEICHHUE B IEJISIX COXPAHEHUS 3]I0POBBS
Y OKPYKarOIIEH CPebL;

* ¢opMupoBaHUE YMEHHI YCTAHABIMBATH CBSI3M MEXIY pealbHO HAOIIOJaeMbIMH XUMHUYECKUMH SIBJICHUSIMH U
poleccaMu, MPOUCXOASAIIUMA B MUKPOMUPE, OOBSCHATh MMPUIMHBI MHOT00O0Opa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB
OT COCTaBa M CTPOCHUSI, @ TAK)KE 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

" IprOOPETEHNE ONbITA UCTIOIB30BAHUS PA3IMUHBIX METOJ/IOB U3YUCHHUS BEIICCTB, HAOIIOACHUS 32 UX MPEBPAIICHUSIMHU MTPH
IPOBEICHUHN HECIIOKHBIX XUMUUYECKUX IKCTIEPUMEHTOB C UCTIOb30BAaHUEM JJA00PATOPHOTO O00PYI0BAHUS U IPUOOPOB;

* (popMupoBaHHE MpPEICTABICHUN O 3HAYCHUH XUMUYECKON HAYKH M PEIICHUH COBPEMEHHBIX SKOJIOTUYECKUX MpoOsieM, B
TOM YHKCJIE B IPEIOTBPAIICHUN TEXHOT€HHBIX M KOJIOTUUECKHUX KaTacTpod.

Buabl gesstensnoctu odydaroummuxcs ¢ 3I1P, 00yciioBieHHbIe 0cO0bIME 00pa30BaTeILHBIMH MOTPEOHOCTAMH U
o0ecreyuBaKOIIME OCMbICJEHHOE OCBOEHHE COJIeP:KAaHUM 00pa30BaHMs MO NMpeaMeTy « XUMUS»

Copnepxanue BHAOB jesTeNbHOCTH oOyuatomuxcsi ¢ 3[IP Ha ypokax XuMuM ompenensercsi HX OCOObIMHU
oOpazoBareinbHbIMH MOTpeOHOCTSIMU. [Tomumo mupoko  ucnonszyeMbix B OOIl OOO o6mmx nms BceX 00ydaroumxcs
BUJIOB JEATEIBHOCTU OYIyT MPUMEHSATHCS CICAYIOIINE BUIBI IEATETLHOCTH: yCUJIEHUE MpEeIMETHO-TTPAKTHYECKOMN
NEATENIbHOCTU C AaKTUBU3AIMEH CEHCOPHBIX CHCTEM; YEpEJOBAHUE BUJIOB JIEITEIBHOCTH, 3aJCHCTBYIOIIUX pa3INYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ OMOPOM Ha aJrOpuTM; «IOUIAroBOCTh» BU3YYEHUU MaTepHalia; UCIIOIb30BAHUE
JIOTIOJTHUTENIBHON BU3YyallbHOM OMOpHI (TIaHBI,00pa3ilbl, CXeMbI, IIA0IOHBI, OTIOPHBIC TAOJIHIIHI).

st pazButus y ooydaroutuxcs ¢ 3I1P ymenus nenaTh BBIBOJIbI, dbopMupoBaHusi  rpaMOTHOTO
pPEYEeBOr0 BBICKA3bIBaHUS OYAYT WCIOJIB30BAaHBI OMOpPHBIE ciioBa W kKiaumie. Ocoboe BHUMaHUE OyAET YACHSIThCS OOYYCHHIO
CTPYKTYPHPOBAHUIO MaTepHalia: COCTABICHUE PUCYHOUYHBIX CXEM, COCTABJIICHHE Ta0JMI], COCTABIICHHE  KJIACCH(PUKAINH c
0003HaYEeHHBIMHI OCHOBAHUSMU JIJIS1 KJTACCH(DUKAIIMK U HATIOJTHECHUE WX IPUMEPAMHU U JIP.



MecTo yueOHOro npeamMera «XumMus» B y4eOHOM IJIaHe

B cootrBerctBuM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEro oOpa3oBaHUs
y4eOHBIN IpeaMeT «XUMHUS» BXOAHUT B MPEAMETHYI0 00JacTh «ECTeCTBEHHOHAYUYHBIE MPEIMETh» U SIBISETCSA 00s13aTEIbHBIM
TUTSL U3yUYEHUS.

VY4eOHbIM ITaHOM Ha €€ u3ydeHue oTBe/IeHO 136 ydeOHbIX yacoB — 0 2 4 B He/leNo B 8 M 9 Kilaccax COOTBETCTBEHHO.

Copepxanue yueOHOro mnpeamera «XUMHs», TpelIcTaBleHHOe B pabouelt mporpamme, coorBerctByer GI'OC OOO,
pa3zpaboTtano ¢ yuyeroM [IpumepHON OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs MO y4eOHOMY
npeaMery «Xumus», cooTBeTcTBYeT [IpuMmepHOil amanTUpoOBaHHONM OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMe OCHOBHOIO
o01iero oOpa3oBaHusl 00YUYAKOIINXCS C 3aICPIKKOM IICUXUUECKOTO Pa3BUTHUS.



COLAEPXAHUE YUYHEBHOTI'O IIPEIMETA « XMW »

8 KUIIACC

IlepBoHayajabHbIe XUMMHYECKHE MOHATHS

IIpeamer xumuun. Ponv xumuu 6 orcusnu uenogexa. Tema m BemectBa. dDu3nyeckue CBOMCTBA BEIIECTB. ArperatHoe
COCTOsiHME BeulecTB. Xumusi 6 cucmeme Hayk. Uuctble BemiectBa U cMmecu. CrnocoObl paznenenus cmeceil. Ilpasuia
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH U JJaOOpaTOPHBIM 000py0BaHUeM. [loHsAmuUe 0 Memooax noO3HAHUsL 8 XUMUMU.

ATOMBI M MOJIEKYJIbl. XUMUYECKUE DJIEMEHThI. 3HaKU (CHMBOJIbI) XUMUYECKHX 3JIeMEHTOB. OTHOCHUTENbHAs aTOMHas
macca. [IpocTeie u cnoxxHble BemiecTBa. ATOMHO- MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3AKOH NOCMOAHCMBA COCMABA 6eujecma.
OTtHocuTenbHas MOJIEKYJIsIpHast Macca. MaccoBasiofsi XUMHUYECKOT0 3JIEMEHTA B COSMHEHHH.

du3ndecKkne U XUMUYECKUE SABIICHUSI. XUMUYecKas peakius. [[pru3Haku XUMUYeCKUX peakiuil. Y paBHEHUST XUMHUYECKHX
peakuuii. 3aKOH COXpaHEeHHsI Macchl BemiecTB. Knaccudukaus XuMUUECKUX peakiuil (COeAMHEHMs], Pa3IoKeHUs, 3aMEeIICHNUS,
oOMeHa).

XUMHUYECKUIA HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY/0#, ¢ mpaBWiiaMu paboThl B JaOOpaTOpUU U MpUEMaMU
oOpamieHust ¢ jabopaTopHbIM OOOPYIOBaHMEM; W3YyYEHUE M ONUCAaHUE (PU3MUECKUX CBOMCTB 0Opa3lloB HEOPTraHUYECKUX
BEIIECTB; Habto/leHne (pu3ndyeckux (IJIaBlIeHHEe BOCKA, TasHUE JibJla, paCTHPAaHUE caxapa B CTYIIKE, KHTIEHWE M KOHJICHCAIIUs
BOJIbI) U XUMHUYECKUX (FOpEHHE CBEYH, MPOKAJIMBAHHWE METHOM MPOBOJOKH, B3aUMOICHCTBHE MeJa C KUCIOTON) SIBICHH,
HAOJIIOICHUE W OIKCaHWE MPHU3HAKOB MPOTEKAHWS XMMHUYECKMX peakiuil (pa3io’KeHHe caxapa, B3aUMOJCHCTBUE CEpHOMU
KUCJIOTBI C XJIOPHIOM Oapusi, pasnoxenue ruapokcuaa menu (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKejie3a C PaCTBOPOM COJIH
menu (II));m3ydeHue crmocoOOB pasnelieHus cMmecel (C MOMOINbI0 MarHuTa, (UIBTPOBAHHUE, BHINIAPUBAHHE, TUCTUJUISAINA,
xpomarorpadusi), MPOBEIECHUE OYUCTKH MOBAPEHHOM coJiM; HAOJIOJEHHE M ONHCAHME pPE3yJbTAaTOB IPOBENEHHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl; CO3/1aHUE MOJIENIEl MOJIEKYJI (IIapOCTEPKHEBBIX).

BaxHeilue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Bosnyx — cMech razoB. CoctaB Bozmyxa. Kuciaopom — aleMEeHT W MpOCTOE BemiecTBO. HaxoskneHue KHuciopoja B
npupozae, Gpuznyeckue W XUMHYECKHE CBOWCTBA. Peaknmm ropeHus MPOCTBIX U CIOXKHBIX BemecTB. CmocoObl MOyYEeHHS
KHuciopoaa B jaboparopun u npomwviuiienHocmu. [lpumenenue xucnopona. [lonarue o6 okcumax. KpyroBoport kuciopoma B
npupone. O30H — aniomponHas MoOUpUKayus KUCI0pood.

Tennosoti 2¢hghexm xumuueckol peakyuu, mepmoxumuiecKue ypasHenuss, 3K30- U IHAOTEPMUICCKUE PeaKuu. 1onaueo:
V2o U MemaH. 3azpsazuerue 8030yxa, yCcuieHue napHuKo8o2o 3@gexma, paspyuienue 030H08020 CJ0sl.



Bonopon — anemeHT M mpoctoe BewiecTBO. HaxoxkaeHue Boaopoja B INPHUPOAE, PU3NYECKUE M XUMHYECKHE CBOWCTBA
(Ha mpuMepe B3aMMOJECHCTBUS C HEMETAUIAMH W OKCHUIAMHU METAJUIOB), MPUMEHEHHE, cnocobvl nonyyenus. IloHstue o
kucaoTax u coisx. Konnuectso Bemectsa. Monb. MonsipHast macca. 3akoH Aoraipo. MousipHbiil 00bEM ra3oB. PacueTs! o
XxuMHu4eckoi (opmyine. PacueTbl MaccoBOW JOJIM XMMUYECKOTO 3JIEMEHTA B COCJUHEHUU, KOJMYECTBA BEIIECTBA, MOJISIPHOM
MaccChl, MOJIIPHOTO 00beMa ra3oB. PacyéThbl M0 XMMHUYECKUM YPaBHEHUSIM.

Qusuueckue ceoticmea 600vl. Bona. Ee coctas, cTpoeHue U MoJieKynbl. Boda kak pacmeopumens. PactBopsbl. [lonsamue o
HACLIUWEeHHbIX U HeHAcblujeHHbIX pacmeopax. [lonamue pacmeopumocmu éeujecms 6 gode. Pacuer MaccoBOM JJ0JIM BelIeCTBa B
pacTBope (IpOLIEHTHAsi KOHIEHTpauus). MaccoBasi 1075 BelIeCTBa B pacTBOpe. Xumuueckue c80Ucmea 800bl (PAzlodiceHue,
peaxkyuu ¢ Hampuem, OKCUOOM Kaavyus, okcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHbIMU OKCUOAMU).
llonamue 06 ocnosanusx. Ponv pacmeopos 6 npupode u 6 i usHu uenosexa. Kpyeosopom 600vl 6 npupooe. 3arpsi3HEHUE
npupoaAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Baxneiimue kiaccbl HeopraHudeckux coenuHeHuil. Knaccudukanus HeopraHudeckux coenuHeHuil. OKCUIbI: COCTaB,
Kkiaccudukarus (KUCIOTHBIC, OCHOBHBIE, amgomephbie, Hecolleobpasyowue - Ha npumepe okcuda yenepooa (II) u oxcuoa
azoma (1)), nomenxnamypa. Ilonyuenue u XAMHUYECKUE CBONCTBA OKCUIOB (B3aUMOJICHCTBUE C BOJIOM, KUCIOTAMH, LICIOYaAMH).
OcnoBanus. Knaccuduxanusi ocHoBaHUM: MIENOYM U HEpACTBOPUMBbIE OcHOBaHUA. HoMeHknarypa ocHoBaHuil. dusnueckue u
XUMUYECKHE CBOKMCTBA OCHOBAaHUM (B3aUMOJIEMCTBUE C OKCUIAMU HEMETAIJIOB, KUCIOTaMHU, COJISIMM). [lonyuenue ocnosanuil.

Kucnotsl: coctaB, kiaccudukaius, HOMEHKJIATypa, (u3Mdeckue W XUMHUYECKHE CBOWCTBAa (B3aMMOJICHCTBHE C
MeTaJJlaMU, OCHOBHBIMH OKCHJIaMHU, OCHOBaHUSIMHU, COJISIMU, HA IIPUMEPE COJITHON U CEPHOU KHUCIIOT), CnocoObl nonyyenus. P
aktuBHocTuMeTauioB H. H. bexerosa. Conu (cpenHue): HOMEHKIIATypa COJeH, cnocodwl noaydenusi, B3aUMOJICHCTBUE COJIEH C
MeTaJulaMU, KUCJIIOTaMH, 1IEJT0YaMH U COJIIMHU, IPUMEHEHHUE.

[TonsiTue 06 aM(pOTEepHBIX THAPOKCUAAX (HA TIPUMEPE ITUHKA U AIOMUHUS). XUMUYECKUe CBOUCMBA (83aumooelicmeaue ¢
KUCTOMAMU U WeN04YaMU, pasiodcenue npu Hazpesanuu) u noayyeHue.

'eHernueckass CBA3b MEXKIy KjlaccaMM  HEOPraHMYECKMX  COCAMHEHUU. [ 'eHeTudeckue psapbl.

XUMUYECKUNA 3KCIEPUMEHT: KAYECTBEHHOE ONPEIECICHUE COJCpPKAHUS KUCIOPOAAa B BO3AYXE; MOJYYEHHUE U HU3YUECHHUE
CBOMCTB KHCIIOpO/a; HaOIIO/IEHHE B3aMMOJCHCTBHUSI BEIIECTB C KUCJIOPOJIOM W YCJIOBUS BO3SHUKHOBEHHS W TPEKpaIICHUS
ropeHus (moxapa); 03HaKOMJIEHUE ¢ 00pa3laMyi OKCHJIOB U ONMCAaHHWE UX CBOWCTB; MOJIyYEHUE U M3YUEHHE CBOMCTB BOJIOPOJIA
(ropenue); HaOmoAeHUE 00pa3lOB BEIIECTB KOJWYECTBOM | MOJIb; UCCIEAOBaHHWE OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO; IPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PAaCTBOPEHHOTO BEIIECTBA;
B3aMMOJICHCTBUE BOJIbI C MeTaulaMu (HaTpUeM U KaiblueM) (BO3MOKHO HCIOJIb30BaHHE BUIECOMATEPHUATIOB); OMNpEIEIICHHUE
pPacTBOPOB KHUCIOT U WIEJOYEH C MOMOUIBI0 MHIUKATOPOB; UCCIEAOBaHHWE OOpa30OB HEOPTraHMYECKUX BELIECTB Pa3IUYHBIX
KJIACCOB;



HaOJII0/ICHNE U3MEHEHHS OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT M LIEJIOUe; u3yueHune B3auMojercteus okcuaa meau(ll)
C pPacTBOPOM CEPHOM KHCIOTBI, KMCIOT C METAJUIAMM, PEAKUMN HEUTpaJn3aluy; IOJYYEHHE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHUE OJHOTO METAJJIa IPYTUM U3 PACTBOPA COJIM; PELICHUE HKCIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaKHeWIme Ki1acchl
HEOPTraHUYECKUX COCTMHEHUN.

IHepuoanuecknii 3akoH u Ilepuoauyeckas cucrema
xumudeckux daemMenToB /I. U. MenpaeseeBa. CtpoeHue aTtomoB. XUMHU4YecKasi CBA3b. OKNCJIUTEIBHO-
BOCCTAHOBHTE/IbHbIE PeAKIINH

[lepBbie MOMBITKA KiIacCU(DUKAIMM XUMHUYECKUX 3JIEMEHTOB. [loHSATHE O rpymnmax CXOJIHBIX IJIEMEHTOB (IEJOYHBIE U
HIEJIOYHO3EMEJIbHBIE METAJIJIbI, TaJOTeHbl, WHEPTHBIC Ta3bl). Jjemenmovl, Komopvle 00pasyiom amgomepHvie OKCUObL U
2UOPOKCUODL.

[lepuonnueckuit 3akoH. Ilepumogmueckas cucrema xumuueckux dyemMeHToB [l. M. Menneneesa. Koporkonepuognas
u oaunHonepuoonas (Gopmbl Ilepuogudeckoil cuctrembl xumudeckux anemeHToB [[. M. MenneneeBa. Ilepuoasl u rpyrmibl.
OU3NYECKUNCMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIHI SJIEMEHTA.

Crtpoennie atoMoB. CocTaB aTOMHBIX sziep. M3omonsl. DnexTponbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumunyeckux anemeHToB Ilepuoamueckoit cucremsl J[. . MenneneeBa. XapakTepuUCTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menaeneesa.

3axonomeprnocmu uzMeHeHus: CBOUCME INEMEHMO8 MANbIX NePUOO08 U 2JIABHBIX NOOSPYNN, 8 3A8UCUMOCHU O AMOMHO20
(nopsiokosoeo) nomepa 3nauenue Ilepuoouyeckozo 3akona u llepuoouueckou cucmemvbl XUMULECKUX DTIeMEHMO8 OISl PA36UMuUsL
Hayku u npakmuxu. J{. 1. Menoenees — yuénwiil u eparicoanuH.

Xumuueckass cBs3b. KoBaneHTHas (moyisipHass W HEMOJISIpHAsi)  CBA3b.
AnexmpoompuyamenbHOCHb AMOMO8 XUMUYECKUX d1emenmos. IoHHas CBSI3b.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpoliecchl OKUCIEHUST W BOCCTAHOBIICHHSI.
OKuCnIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKHIA IKCTIEPUMEHT: H3y4YeHHE 00Pa3IlOB BEIIECTB METAJJIOB MHEMETAIIIOB; B3aUMOJICHCTBUE THAPOKCH/IA IIMHKA
C pacTBOpaMH KHUCJIOT M LIEJIOYEH; MPOBEACHUE ONBITOB, WUIKOCTPUPYIOIIMX MPUMEPH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHus, COeJUHEHUS ).



Me:xnpeaMeTHbie CBA3U

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YYECHUU XMUMHUU B 8 KJIacce OCYIIECTBISETCS Yepe3 MCMHOJb30BaHUE KakK
OOIUX €CTECTBEHHO-HAYYHBIX MIOHATHMA, TAKU MOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTJICIBHBIX TMPEIMETOB €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TMOHSATHS: HAy4HbIA (haKT, TUIOTE3a, TEOpHs, 3aKOH, aHAJIM3, CHUHTE3, Kiaccudukarus,
MEePUOANYHOCTh, HAOJIIOACHUE, SKCTIEPUMEHT, MOJISTUPOBaHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.
dusnka: MaTepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PAAMOAKTUBHOCTh, MOJICKYJIA, JICKTPUUECCKUN
3apsiji, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, (U3MYECKUE BEJIIMYUHBI, €IUHUIIBI U3MEPEHHS, KOCMOC,
IUIAaHETHI, 3BE30b1, CoHILE.

buonorus: hotocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaATbl, TOPHBIC MOPOJIBI, MOJIE3HBICUCKOTIAEMbIE, TOTUTMBO, BOJHBIC PECYPCHI.



9 KUIACC

BemecTBo U xXUMHUYecKasi peaKkuus

[lepuonuueckuii 3akoH. Ilepumonuueckass cucrema xumuuyeckux saemeHToB J[. 1. MenaeneeBa. CtpoeHne aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATUs, KATbIUI U UX COCTUHCHUHN B
COOTBETCTBUH C MOJIOKEHUEM AJIEMEHTOB B [lepuoandeckoi cuctemMe U CTpOSHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTAJTUIMYECKUX PEHIETOK, 3A8UCUMOCHbL CEOUICME 8euecmed om
Muna KpUCManiiuyeckol peuémru u 6U0a XUmMuU4eckou ces3u.

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHMUECKUX BEIIECTB (MEXIyHapoIHAs U TpUBUATbHAS). XUMHUYECKHUE CBOWMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUMN, TeHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccuduxaiuys XuMUUYeCKUX peakiuii Mo pa3IMuHbIM TpHU3HaKaM (10 YHCIYy M COCTaBY YYacCTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 U3MEHEHHIO CTENEHEH OKHUCICHHUS XHMHUUYECKUX 3JIEMEHTOB, 10 00pamuMocmu, no
YUacmuroKamanuzamopa). IK30- U FHAOTEPMUUECKUE PeaKuu. 1epmoxumuyeckue ypasHeHusl.

Ilonamue o ckopocmu xumuueckou peaxyuu. llomamue 06 obpamumvlx U HEOOPAMUMbBIX XUMUYECKUX DeaKyUsx.
llouamue o comoceHHblx U 2emepozennvlx peakyusx. I[lonamue o xumuueckom pasnogecuu. CmeujeHue XUMUYECKO20
pasHosecus. Dakmopul, ausIOUUE HA CKOPOCb XUMUYECKOU PeaKyu U NOA0HCEHUE XUMUYECKO20 PAGHOBECUSI.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKLWU, DJIEKTPOHHBIA OajJaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIUU.
CocraBieHne ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI C HCIIOIb30BAHUEM METOA 3JIEKTPOHHOTrO OajaHca.

Teopust 3JIEKTPOJUTUUECKON AUCCOLMALUU. OJNEKTPOJUTHYECKAS AHCCOLMAIUSA. OJIEKTPOIUThI M HEINEKTPOJIHTHIL.
KaTtnonsl, aHuoHbl. Mexanusm oOuccoyuayuu eewjecme ¢ paziuyHbiMu 8UOaMu Xxumuueckou ceasu. llonsmue o cmenenu
ouccoyuayuu. CUIbHBICU CIa0bIe AIEKTPOIHUTHI.

Peakuuu noHHOrOo 0OMeHa. Y CIIOBHS IPOTEKAHUS PEAKIUA HOHHOTO 0OOMeHa 10 KoHUA. [lonHble U cOKpall€HHbIE HOHHbBIE
ypaBHEHHS peaklnil. XMMHUYECKUE CBOWCTBA KUCJIOT, OCHOBAaHUW M COJIEW B CBETE MPEACTABICHUU OO0 3JIEKTPOIUTUUYECKOU
mucconmanmu. Cpena pactBopa. KadecTBeHHBIE peakiMM HA KAaTHOHBI W aHUOHBI: XJIOPUA-, OpOMHI-, MOAWI-, CyTb(art-,
KapOoHaT-, cuiMKat-, Gochar- aHUOHBI; THAPOKCHUI-HOHBI, KATHOHBI AMMOHUS, MarHus, KaJbIUs, AIFOMHHUSA, Kene3za (2+) u
(3+),menu (2+), HKA, MPUCYTCTBYIOIINE B BOJAHBIX pacTBOpax.

XHUMHUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMH KPHUCTAIMYECKUX PEMIETOK HEOPTraHUYECKUX BEHIECTB —
METaJVIOB ¥ HEMETa/oB (rpadura U amMmasa),



CIIO)KHBIX BEILIECTB (XJIOpHUJA HATPHS); HCCIEAOBAHHWE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW PEaKIMU OT BO3ACHCTBHUS Pa3TUUHBIX
(GaxTOpOB; HCCIeI0BaHKUE FNEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIECCa AUCCOLUAMN KHUCIOT, Ieno4el U coieil (BO3MOXKHO
WCTIOJB30BAaHUE BHICOMATEPUATIOB); MPOBEACHUE OMBITOB, WUTIOCTPUPYIOUIUX TMPU3HAKH MPOTEKAaHUS PEaKIil HOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BbIIEIEHUE ra3a, o00pa3oBaHUE BOJABI); OMNBITOB, WUIIOCTPUPYIOLIUX MPUMEPHl  OKUCIHUTENIBHO-
BOCCTaHOBUTEIIBHBIX peakiuil (TOpeHne, PeaKkiuu pa3joKeHHs, COSIUHECHNS); PACTIO3HABAHNE HEOPTAaHMYECKUX BEIIECTB C IMOMOIIBIO
KayeCTBCHHBIX PEaKIUii Ha HOHBI, PEIICHNE YKCIIEPUMEHTANBHBIX 3a/1a4.

HemeTanjnl 1 UX coeTMHEHUST

OO6mast xapakTepucTHka TranoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u
(du3HUecKre CBONCTBA MPOCTHIX BEIIECTB
— TaJlOTeHOB. XMMUYECKHUE CBOWCTBA HA MpUMepe XJopa (B3aMMOJIEWCTBHE C METaJUIaMH, HEMETAJJIaMU — BOJIOPOJIOM M KHUCIOPOAOM,
wenouamu). Xnoposoaopoa. CosisiHas KUCIOTa, XUMUYECKUE CBOWMCTBA, nojyyeHue, TIpPUMEHEHUeE. [lelicmsaue Xaiopa u Xaoposooopood
Ha opeanusm denoseka. BaxHeime XJI0pUIbl U UX HAXOXKICHUE B IPUPOJIE.

O6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS aTOMOB KHCJIOPOJa M Cephbl. XapaKTEepPHbIE CTEIICHU
OKHUCJICHHUS.

Crtpoenne u ¢pu3MUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA U Cepbl. AJIIOTPOINHbIE MOJU(PHUKAIIMK KUCIOPOJA U CEPHI.
XUMHUYECKHE CBOMCTBA cepbl (B3aUMOACHCTBUE C Hememallamu — BOJOPOJAOM U KHCJIOPOJIOM, METaJUIaMH, KOHYEHMPUpPOBaHHbIMU
asomuotu u ceprou xuciromamu). CepoBOAOPOA: CTpOeHUE, (PU3NYECKHe U XUMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIHHBIC
cBoiicTBa). OKCHUIBI Cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCUAO0B. CepHas KHCIoTa: (pU3nYecKue U XMMHYECKUE CBOMCTBA (001mue u
cneruduyeckue). Comum CepHOM KHUCIOTHI, KaueCTBEHHAsl peakius Ha cyibdar-uoH. CepHUCTas KuCIOTa. Xumuueckue peaxyuu,
nedxcawue 8 OCHOB8e NPOMBIUACHHO20 CNocoba nonyueHus cepHou kuciomul. HaxokneHue cepbl U €€ COCAMHEHHM B TPHUPOJE.
[IpumeHeHue cepbl U €€ COCNUHEHUN B OBITY U B MPOMBIIIUICHHOCTU. Xumuyeckoe 3azpsa3HeHue oKpyicaroujell cpeobl coOeOUHeHUIMU
cepbl (KUCI0MmMHble 00XHCOU, 3a2PASHEHUE 8030YXA U B000EMOB), CNOCOObL €20 NPeOOMBPAUEHUSL.

OO6miast xapakrepuctuka 3yeMeHToB VA-rpynmbel. OCOOEHHOCTH CTpOCHHS aTOMOB a3oTa W (ocdopa, xapakTepHbIE CTETIEHU
OKHUCJICHHSI.



A30T, pacmpocTpaHeHHe B MpUPOJE, GU3NUSCKHE W XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C METAUIaMU M HEMETAIaMU -
KHCJIOPOJIOM U BozioposioM). KpyroBopot azora B mpupoge. AMMHaK: (PU3MUECKUE U XUMUUYECKUE CBOMCTBA (OKUCIEHUE, OCHOBHBIE
CBOMCTBa BOJHOTO PacTBOpA), noayuexue u mpuMeHenne. Conm aMMOHUS: COCTaB, GU3MUECKUE U XUMUUYECKHE CBOMCTBA (pa3ioKeHHE,
B3aMMOJICHCTBHE CO INeJIouaMu), MpuMeHeHrne. KadecTBeHHasl peakius Ha HMOHBI aMMOHHS. A30THas KHCIOTa, €€ (U3MYecKue u
XUMUYECKHe cBoiicTBa (oOmue u cnenuduueckue), noayuenue. HutpaTel (pasnoxenue). Azotuctas kuciorta. Mcmonb3oBaHue
HUTPATOB M COJEH aMMOHMS B KaueCTBE MHHEPAIbHBIX YIOOpPEHWA. Xumuueckoe 3azpszneHue oKpyscarouel cpedvl coeOUHeHUIMU
azoma (Kuciomuwle 00XHCOU, 3a2ps3HeHUe 8030YXd, NOUBLL U BOOOEMOB).

®docdop, artomponuvie moougukayuu @ocgopa, puznueckue M XUMUUYECKUE CBOMCTBA (B3aUMOJCHCTBHE C METaIaMH,
HEMETAJUIAMH, KOHYEHMPUPOBAHHbIMU a30mHoU u ceproti kuciomamu). Oxeun dpocdopa (V), oprodochopHas kuciora: GU3NISCKUe U
XUMHYECKUE CBOWCTBa, nonyuenue. llonamue o munepanvhwvix yoooOpeHusx: Humpamvl u ¢pocgamul. Ilowamue o KOMNIEKCHbIX
yoobpenusix. O0Ias xapakrepucTuka ayeMeHToB [V A-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB YIJIepoJia M KpeMHHs. BaleHTHOCTh |
XapaKTepHBIC CTCIICHU OKHUCIICHHS aTOMOB YTIJIepoJia M KpeMHHs. PacmpocTpaHeHue yriiepojaa B NMPUPOJE, XapaKTEepPHBbIC CTEICHU
OKHCJICHHSI.

VYrnepon, amnorponHble Monudukanuu (rpaduT, anMmas), (U3HYECKHME W XUMHUYCCKHE CBOMCTBA TPOCTHIX BEIIECTB
(B3amMoOJICMCTBUE C METa/IaMH, HEMETaJIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). AncopOuus. Kpyrosopot
yriaepozaa B mpupojae. OKcuibl yriaepoja, ux Gu3ndeckue U XMMUYECKHe CBOMCTBA, MOJyYeHHE U MPUMEHEHHUE, IHCTBIE Ha OPraHu3M
yelioBeKa. JKojnoeuueckue npoonemvl, ceas3anuvie ¢ okcuoom yenepooa(lV), eunomesa 2100anbHO20 nomenieHus KiUMama,
napHukoswlii 3¢ggexm. YTolNbHas KHUCIOTa W €€ CONMu, MX (PU3NYECKUEe U XUMHUYECKHE CBOWCTBA, HOAyueHue U npumeHeHue.
KauecTtBeHHass peakiusi Ha KapOoHaT- MOHBL Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH M CEJIbCKOM
XO35MCTBE.

OO6mume mpencraBieHuss 00 OCOOCHHOCTSAX COCTaBa M CTPOSHUS OPraHMYECKUX COCIMHEHUU yriepojaa (Ha MpUMEpe MeTaHa,
ATHJICHA, JTaHOJA, YKCYCHOU KHUCIOTBL. Mx cocmag u xumuueckoe cmpoenue. Knaccuguxayus opeanuuecxkux eewecms. Ilonstue o
OMOJOTUYECKH Ba)XHBIX BEIIECTBAX: JKHUpax, Oenkax, yrieBoJaXx — W WX POJU B KHU3HU 4YeloBeKa. Mamepuanrvhoe eOUHCMB0
OpP2aHUYECKUX U HEOP2AHUUECKUX COeOUHEeHUL.

Kpemnunii, ero ¢pusndeckue u XMMHUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOCHCTBHUS C METaNIaMHU M HEMETAIAMHU), NOYYeHUe U
npuMeHenune. Coedunenusi kpemrus 6 npupooe. Obwue npeocmasnenus 06 okcude kpemuus(lV) u kpemnuesou kuciome. Cunuxamol,
Qusuyeckue u Xumuyeckue C80UCMEda, NOJNYyYeHUue U NPUMeHeHUue 6 Oblmy, NPOMBIULIEHHOCU (8 MeOUYUHCKOU, 31eKMPOHHOU,
cmpoumenvbHol u 0p.). Baocuetimiue cmpoumenvhvlie mamepuanvl: Kepamuxa, cmexio, yemernm, Oemown, dcenre3obemon. IIpobiemul
0e30nacHo20 UCNONIL3068AHUSL CIMPOUMETbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU JHCUIHU.



XHUMHUECKH 3KCIEPUMEHT: H3yYyeHUE O0Opa3[OoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE
KayeCTBCHHBIX PEAKIUil Ha XJIOPUA-UOHBI W HAOJIOJACHHE NPHU3HAKOB HMX TMPOTEKAHMS; OMBITHI, OTpa)karomme (U3NUECKHe u
XUMHAYECKHUE CBOWCTBA TAJOr€HOB M WX COEIWHEHUH (BO3MOXKHO HMCIOJB30BaHHE BHUACOMATEPUAIOB); O3HAKOMJICHHE C 0OpasmaMu
XJIOPUJOB (TaJlOTEHUIOB); O3HAKOMJIEHHUE C O0pa3liaMu cepbl U €€ COCIUHEHHSIMU (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB);
HaOoIeHNe mporiecca OOyTIMBaHUS caxapa MO IeWCTBUEM KOHIICHTPUPOBAHHOM CEpHOU KHUCIOTHI, H3yUYeHHNE XUMUYECKIX CBOMCTB
pa30aBICHHON CEpPHON KHUCIIOTHI, MPOBEICHHWE KAa4YeCTBEHHOW pEaKIWH Ha Cylnb(ar-uoH W HaOMOJeHHe MpH3HaKa e MPOTEKaHWS;
O3HaKOMJIEHHE C (PU3MYECKMMHU CBOWCTBaMHU a3ora, (ocdopa M MX coequHEeHUN (BO3MOXKHO MCIOJIB30BAHME BHUJIEOMATEPHUAIIOB),
oOpa3namu a30THBIX U (OCHOPHBIX yIOOPEHUIT; MOTyYeHHEe aMMHaKa U U3YYCHUE €r0 CBOWCTB; MPOBEICHNE KaueCTBEHHBIX PEaKInii Ha
MOH aMMOHUS U (pochaT-MoH U H3yYCHHE NMPU3HAKOB MX TPOTEKAHUS, B3aMMOJACHCTBHE KOHIICHTPHUPOBAHHOW a30THON KHCIOTHI C
Melbl0  (BO3MOXKHO HCIIONB30BAaHUE BHACOMATEPUAIOB); HM3yUYeHHE MOJEIeH KpPUCTATMYECKHX pemeETOK anMmasa, Trpadura;
O3HAKOMJICHHE C TIPOIIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM MPOTHBOTAa3a; MOJTyYCHUE
YIJIEKUCIIOTO Ta3a M M3yYeHHE ero CBOWCTB; MPOBEICHHWE KAYeCTBEHHBIX pEaKkiMii Ha KapOOHAT- W CHIMKAT-HOHBI M HW3YyYCHHE
NPU3HAKOB UX MPOTCKAHUS; 03HAKOMJICHHE C MPOIYKIIMEH CHIMKATHON MPOMBINUICHHOCTH; PEIICHUE AKCIIEPUMEHTAIBHBIX 3a/1a4 IO
Teme «BakHelme HeMeTaIbl ¥ UX COSMHCHUS.

MeTtajuibl 1 MX COeTHHEHUS

OO6mass XapakTepUCTUKAa XHMHYECKHX JJIEMEHTOB — META/UIOB Ha OCHOBAaHMM WX ToJIokeHusl B llepwomuueckoit cucreme
xuMuueckux snemeHToB J[. M. MenaeneeBa u ctpoeHuss atroMoB. CTpoeHMEe MeTa/uioB. MeTainueckasl CBsi3b M METaJUIMyecKas
KPUCTAJUIMYECKAs] PELIETKA. DJIEKTPOXUMUYECKUI psii HanpsoKeHU meTtamioB. PU3WYecKMEe M XMMHYECKHE CBOWCTBA METAIIOB
(B3aMMOJICMICTBHUE C KHUCJIOPOJOM, BOAOW, KuciaoTamu). Obwue cnocobvl noayuenus memannos. Ilonamue o xopposuu mMemanios,
OCHOBHblE CNOCcoObl 3auumvl ux om Kopposuu. Cniasel (cmanv, uyeyH, OWOPATIOMUHUL, OPOH3A) U UX NPUMEHEHUe 6 Oblmy U
NPOMBIULIIEHHOCTU.

[[lenounbie MeTaimbl: nosoxxkeHue B llepuommyeckon cucreme xumuueckux 3yneMeHToB JI. M. MeHneneeBa; cTpoeHHE aTOMOB.
Haxoxxnenue B npupoje. Pru3nyeckuen XMMUYECKUE CBOMCTBA (Ha TTpuMepe HaTpus U Kayus). OKCHIBI U TUIPOKCHUIbI HATPUSI U KaJTus.
[IprMeHeHE MIEITOYHBIX METAIOB U KX COCIMHECHUH.

[[lenoyHo3eMenbHBIE METAUIBI MarHuii M KaJblMid: ToJio)keHue B llepuoamyeckou cucteMe XuMHYeCcKux syiemeHToB /JI. U.
MeHnpeneeBa; CTpOCHUE UX aTOMOB; HaXOXJAEHUE B TTpUpojie. Duznyeckne U XMMUYECKUE CBOMCTBA MarHus W Kajblusd. Baxneimmue
COEIMHEHUS KaJblus (OKCUI, TUAPOKCUI, CONIN). Kécmrocmb 60061 u chocobbl e€yCcmpaHeHusL.

AmomuHni: monoxenue B Ilepumoamueckoil cucreme xumuueckux diemeHToB JI. M. MeHneneeBa; CTpoeHHE aToMma;
HaxoXJeHue B npupoje. Guzndeckre 1 XUuMHUYECKUE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBONCTBA OKCHAA U THAPOKCUAA aTFOMUHUS.



Kenezo: monoxenune B  Ilepmommueckon  cucreme — xumuueckux  aneMeHToB /. M. MenaeneeBa; crpoeHue aroma;
HaxoXjeHue B mnpupoge. Puznyeckne M XUMUUYECKHE CBOMCTBA >Keje3a (B3aMMOJEWCTBHE C METaIaMH, KUCIOTaMH M COJISIMH).
Oxcuasl, ruapokcuasl u conu xkenesa(ll) u xeneza(Ill): coctas, cBolicTBa U noyueHue.

XUMHUYECKUIA SKCIIEPUMEHT: O3HAKOMJIEHHE C O0pa3laMyd METauIOB U CIUIABOB, UX (PU3MUYECKHUMH CBONCTBAMHU; H3yUEHHUE
PE3yJIbTATOB KOPPO3UU METAJIOB (BO3MOYKHO UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJIECHCTBUS OKCHIA KaJbIUS U
HaTpHsl C BOJIOHM (BO3MOKHO MCIOJIb30BaHUE BUIACOMATEPUAIIOB); HUCCIEIOBAHUE CBOMCTBKECTKOM BOBI; MPOLECCAa TOPEHHUS Kelle3a B
KHCIIOpoAe (BO3MOKHO MCIOJIB30BAaHUE BHUAEOMATEPUANIOB); MPU3HAKOB IMPOTEKAaHUS KAUYE€CTBEHHBIX pEaklUMil Ha HMOHBI (Marsus,
Kanblus, amomunus, nuHka, xenesa(ll) u sxkenesza(Ill), menu(Il)); HabmrogeHue W omMCcaHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU
MOHAMM HaTpUs, Kalnus M Kajablus (BO3MOXHO HCIOJb30BAHUE BHAEOMATEPHANIOB); UCCIeAoBaHHe aM(OTEPHBIX CBOMCTB TMAPOKCH/A
ATIOMHUHUS ¥ THAPOKCHUIA ITUHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIle MeTauibl U UX COCIMHEHUS.

Xumus u oKkpyscarouian cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewjecmea u mamepuanvl 8 n08CeOHe8HOU HCU3HU Yenogexka. Xumus u 30oposve. bezonacnoe
UCNONIb308AHUE Beulecm8 U XumMuyeckux peakyuii 6 owimy. Ilepsas nomowp  npu  XUMUYECKUX — OHCO2AX U OMPABLEHUSX.
OcHogbl 3KON02UYeCKOU epamomHocmuy. Xumuyeckoe 3azps3HeHue OKpydcaroujeli cpeovl (npeoeivHdas O0ONnYCMuMas KOHYEeHmpayus
seuwecms — I1J[K). Porvxumuu 6 peuteHuu 3K0102U4ecKux npooem.

Ilpupoonvle ucmouHuxu yeae8000po0os (y2oib, NPUpOOHblL 2a3, Hehmb), NPOOYKMbL UX NepepabdomKu, ux poib 6 Ovbimy u
NPOMBIUIEHHOCMIU.

Xumuueckuii 3kcnepumenm. uzyyerue 0opasy08 Mamepuailos (Cmekio, Cniagbl Memaios, NOJUMepHble Mamepuasl).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXIpeIMETHBIX CBS3CH NMPH M3YYECHUHM XUMUU B 9 Kjacce OCYIIECTBIISICTCS Yepe3 HMCIOJIb30BAaHHME KaK OOIIHMX
€CTECTBEHHO-HAYYHBIX TOHITUM, TAKU MOHATHM, SABISIOIIUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX TPEIMETOB €CTECTBEHHO- HAYYHOT' O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE IIOHSATHS: HAay4dHBIM (haKT, THUIOTe3a, 3aKOH, TCOpHS, aHAJIW3, CHHTE3, KiacchudUKamms,
MIePUOAUYHOCTh, HAONIOZCHUE, SKCIEPUMEHT, MOJCIUPOBAHHUE, M3MEPCHHE, MOJCHb, SBJICHHUE, MApPHUKOBBIA 3(DQEKT, TEXHOJOTHS,
MaTepUAIIBI.

dus3nka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHJ, U30TOIbI, PAJUOAKTUBHOCTh, MOJICKYJA, JICKTPHUYECKUM
3apsijI, MPOBOJAHUKH, MOITYIIPOBOAHUKH, JTHAJICKTPHKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTbH, KpHUCTa/UITMUECKass pPEIIETKA, CIUIaBbl, (U3UYCCKHE BEJIMYHMHBI, CIMHHIIBI H3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COJIHIIE.



buonorusi: ¢gotocunTes, AbixaHue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbIE YIOOPEHHS, MHUKPOIJIEMEHThI, MaKpO3JIEMEHTHI,
MMUTATEIbHEIC BEIISCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOABI, TOJIE3HBIEUCKONAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

Tembl npakTHYeCcKUX padoT:

1. JlabopatopHoe oOopyaoBaHHE€ U TMpuUEeMbl oOpamieHuss ¢ HuM. IIpaBuinadezonacHoi pabOTHI B XUMUYECKOM
naboparopuu.

2. OuucTKa 3arpsi3HEeHHON TOBApEHHOMU COJIH.

3. Ilpu3Haku MpoTeKaHUSI XUMUYECKUX PEaKIIUi.

4. TlonyueHue KUCIOpOAa U U3yUEHUE €ro CBONCTB.

5. [onyuyenue BOOPOIa U U3YUEHHUE €TO CBOMCTB.

6. IlpuroToBiieHHE PacTBOPOB C OMPENIETECHHON MacCOBOM J0Jiel pacTBOPEHHOTOBEIIECTRA.

7. Pemenue »SKclepUMEHTANBHBIX 3amady 1o TeMe «OCHOBHBIE KIJIACCHIHEOPTAHUYECKUX COCTUHEHUIN.

8. Peaknuu noHHoro oOMeHa.

9. KauecTBeHHbIE peakiuu HAa HOHBI B PACTBOPE.

10. Tlonyuenne aMMuaka U U3y4yeHHUE €ro CBONCTB.

11. ITonmyyeHue yrieKucaoro ra3a U U3y4YeHHe ero CBOMCTB.

12. Pemenue skcriepuMeHTANBHBIX 33/1a4d o TeMe «Hemetamnsl 1V — VII rpynm uux coequHeHnin.

13. Pemienne skcriepuMEHTaIbHBIX 3a/1a4 TI0 TeMe «MeTayIbl U UX COSAMHEHUS».

[Tpu mpoBeneHUN MPAKTUYECKON padOThl KaXKIIbIi €€ 3Tam BhINMoNHAeTCs oOyyatomumucs ¢ 3[IP BmecTe ¢ yunteneM u moja ero
pykoBosicTBOM. Ha nocke 00si3aTenbHO BBIBEIIMBAIOTCS MpPaBHUJia TEXHUKH 0€30MaCHOCTH, COOTBETCTBYIOIINE TAHHOMY BUAY pPabOTHI,
JaeTCs MpaBUJIbHAS 3aMUCh (OPMYN U YKa3bIBaeTCs 1eNb MpoBeaeHus: padoThl. [Ipu HeoOXoAMMOCTH NaeTcs BU3YalIbHBIM aITOPUTM
BBITIOJTHEHUSA3aJaHUsL. DTO CIIOCOOCTBYET OCO3HAHUIO 00YUYAIOIIUMHUCS BBIMOTHAEMBIX JEHCTBUN U MOTYUYEHHOTO pe3yJIbTaTa.

KOHTpOJILHO-H3MepI/ITeJILHI>Ie MaTepHuaJjbl 110 XUMHH



JUist opraHu3anuyu OpOBEPKH, ydyeTa M KOHTPOJS 3HAHUU OOydaromMXCs MO MPEIMETY MPeAyCMOTPEHbI KOHTPOIbHBIE paOOTHI,
CaMOCTOSITEIIbHBIE PaOOThI, 3a4€Thl, MPAKTHUYECKHE pabOThl, TecTupoBaHue. OJHUM U3 METOJOB KOHTPOJS PEe3yJbTaTOB OOyUECHHS
oOyuaromuxcsa ¢ 3I[IP gBngercs MeTon MONMBAPUATUBHOTO 3KCIpPECC- TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMH. FEro
OTJIMYUTENIbHBIMU YEPTAMH SIBJISIIOTCSI ONMEPATUBHOCTD, BHICOKAS CTENEHb MHAMBUIYAJIN3AlMU 3HAHUM, CPABHUTEIBLHO Majble 3aTPaThI
BPEMEHU U TPYy/a HA MPOBEPKY OTBETOB OOYyUAIOIINXCA.

Jnst obyuatomuxcsi ¢ 3[IP Bo3MoxkHO u3MeHeHHe (GOPMYIMPOBKM 3aJlaHUl Ha «IIOLIATOBYIO», afanTalus MpeIaraeMoro
oOyyaromemMycs TeCTOBOr0 (KOHTPOJIbHO- OLIEHOYHOT'0) MaTepHualia: UCIOIb30BaHUE YCTHBIX M MUCbMEHHBIX MHCTPYKLMMA, YIPOLIEHUE
JUIMHHBIX CJOXHBIX (OPMYJIUPOBOK HWHCTPYKIUN, pEUIEHUWE C OMOpOd Ha airoput™, oOpasel, HCIOJIb30BaHHE CIPaBOYHON
uH(pOpMaIIH.

KouTpoJsbHbIe padoThl IO TEMaM

B pa6oueii mporpamme npeaycMOTpeHO 4 KOHTPOJIbHbBIE PAOOTHI:

KonTtponbaas padota Nel o teme «BemecTBa 1 XUMHUECKHE PEAKITUN

KonTtponbras padota Ne2 o teme «Kucmopon. Bonopoa. Bogay»

Kontponbras padoTta Ne3 o reme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCAMHCHU"

Kontponbras padota Ne4 o reme «liToroBast KOHTpoIbHAs paboTay

KonnuecTBo KOHTPOIBHBIX PAOOT yMEHBIICHO ¢ 9 (B IpuMepHO# pabodeil mporpaMme) 10 4-X € 1EJbI0 CHIDKCHHS SMOIIMOHAILHON Harpy3KH,
YMEHBIIIEHUS CTPECCOBBIX CUTYAIIHIA.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPEIMETA
«X1MUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

B nienmom pesynberatel ocBoenus obOydvarontumucs c¢ 3[IP ydeOHoro mpeamera «Xumus» JODKHBI COBIANATh C PE3yJbTaTaMU
MpUMEpHOH pabouell MPOrpaMMBIOCHOBHOTO o0miero oopazoBanus. Hanbonee 3HaUMMBIMH SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:
MOTHBALUs K O0OYyYEHHUIO U LIEJICHANIPABICHHON IT03HABATEIBHON JEATENBHOCTH; YCTAHOBKA HAa OCMBICIIEHUE JIMYHOTO OIBITA,
HaOJIOICHUI 32 XUMUYECKUMU

JKCIIEpUMEHTaMU;



OpUEHTAlMsl Ha MPaBWIa UHAUBUAYAJIBHOTO M KOJUIEKTUBHOIO O€30MaCHOr0 MOBEICHUS NPHU B3aMMOJEHCTBUU C XMMHYECKUMU
BELIECTBAMU U COECIMHEHUAMU;

MPaKTUYECKOE M3yUeHHUe NMpoPeccuil u TpyAa pa3iIudyHOro poja, B TOM YKCJIE Ha OCHOBE NPUMEHEHUS U3y4aeMOIo MPeIMETHOTO
3HaHMS (HarpuMep, JIaOOpaHT XMMUYECKOTO aHAIN3a);

yBa)KEHHE K TPYAY U pe3yJibTaTaM TPYJIO0BOH NESITEIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IOCTPOCHUIO JalbHENIIeH UHIAUBUIYaTbHOW TPAEKTOPUHM 00pa30BaHUs HA OCHOBE OPUEHTUPOBKHU B
Mupe npodeccuii U MPoPECCUOHATBHBIX MPEANOUYTEHUH, YBAXKUTEIbHOIO OTHOLIEHUS K TPYY;

OCO3HAHUE CBOEIO MOBEIEHUS C TOYKU 3PEHHSI ONTACHOCTHU WM O€30MaCHOCTH I Ce0sl MM JUIsl OKPYIKAIOLIHX;

OCHOBBI 3KOJIOTHUECKOW KYJbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOIO MBIILICHUS, TPHUOOpETeHHE
OTbITA IKOJIOTMYECKH OPUEHTUPOBAHHON MPAKTUUECKON JIEATETbHOCTH B )KM3HEHHBIX CUTYAIIUX;

OCO3HAHME TOCIEACTBUN U HENPUATHE BPEIHBIX MPUBBIYEK (YHNOTPEOJICHHS aNKOTOJsl, HAPKOTHKOB, KypeHHs) U UHBIX (popm
Bpeaa st GU3NYECKOro U IMCUXUYECKOT0 3J10POBbS;

OPUHITHE PEUICHUN B JKM3HEHHOW CHUTyalldd HAa OCHOBE IE€peHOca TOJYYEHHBIX B XOJ€ OOYy4YeHHUs 3HaHUM B aKTyalbHYIO
CUTYaIIUI0, BOCTIOIHATH A€PUIUT HHPOPMALIHH;

TOTOBHOCTh OTOMPATh U MCIOIb30BaTh HY)KHYIO HH(OPMALIMIO B COOTBETCTBUU C KOHTEKCTOM XU3HEHHOW CUTYallUH.

METAIIPEMETHBIE PE3YJIBTATHBI
Oe¢nadenue ynueepcanvbHvolMu y4eOHbIMU HOZHABAMETbHBIMU OCUICIBUAMU:
BBISBJISITh PUYMHBI U CJICACTBUS TPOCTHIX XUMUUYECKUX SIBICHUM;
OCYIIECTBIIATh CpaBHEHHUE, KIACCU(PUKAIINIO XMMHUYECKUX BEIIECTB MO 33IaHHBIMOCHOBAHUSAM M KPUTEPHUSM JIJIs YKa3aHHBIX
JIOTUYECKHUX OTIEepalni;
CTPOUTBH JJOTHYECKOE CYKJIECHUE MTOCIIE MPEIBAPUTEIILHOIO aHAIN3a, BKITFOYAIOIIEE YCTAHOBJIICHUE MPUYMHHO-CJIECTBEHHBIX
CBSI3CH;
BBISBIIATh JAeOHUIUTEI HH(POPMAIUH, JaHHBIX, HEOOXOIMMBIX ISl PEIICHHS TIOCTABICHHOM 3a/1a4u;
peoOpa3oBeIBaTh MHGOPMAIIUIO W3 OJHOTO BHJA B APYrou (TabiMIly B TEKCT W CO3/1aBaTh, IPUMEHSATHh U MPEOOPa30BLIBATH
3HAKH M CHMBOJIBI, MOJICTIA U CXEMBI,
JUTSL pEIICHHS yIeOHBIX U ITO3HABATEIIbHBIX 33/1a4 ¢ IMIOMOIIBIO T1e/1arora;
C TIOMOIIBIO TIearora MPOBOJWTh XUMHUUYCCKUH OIBIT, HECIOXKHBIM IKCIICPUMEHT, I YCTAaHOBJEHUS OCOOCHHOCTEH OOBEeKTa
M3YUYCHHUSI, TIPHUYUNHHO-CIICICTBEHHBIX CBI3CH N 3aBUCHMOCTEH 00OBEKTOB MEKTy COOOIA;
C TIOMOIIBIO TEeJarora WJIM CaMOCTOATEILHO (OPMYIHUpPOBATh OOOOIIEHUS U BBIBOABI 0 pe3yjbTaTaM IPOBEICHHOTO
HaOIIOCHUS, OITBITA;



MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTUE XUMHUYECKUX MPOIIECCOB U UX MOCJIEACTBUS,

UCKaTh WM oTOMpaTh MHGOPMAIMIO WIM JaHHBIE M3 HMCTOYHUKOB C YYETOM MPEJIOKEHHOM yd4eOHOW 3aaud M 3aJaHHBIX
KPUTEPHUEB.

Osnadenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUEGHBIMU OCUICGUAMU:

OpraHU30BBIBATh yueOHOE B3aUMOJCHCTBHUE B IpyIne (ONpenensaTh OOIIHME ILeU, paclpeesiTh POiu, TOroBapUBATHCS JIPYT C
JIPYrOM U T. 1.).

C TMOMOIIBIO Te/Iarora Wi CaMOCTOATENIBHO COCTAaBJISATh YCTHBIE U MUCHMEHHBIE TEKCThI C UCIOIh30BAHUEM HWILTIOCTPATUBHBIX
MaTepHuasoB JJisl BEICTYIUICHUS TIepeiayAuTOPHEH;

OpraHU30BBIBATH yuyeOHOE COTPYJAHUYECTBO M COBMECTHYIO JEATECIbHOCTh C YYUTEJIEM U CBEPCTHUKAMH, pPaboTaTh
WHJUBUIYaJbHO W B TPYyINIE: HaXOAUTh OOIIee pelieHrne W pa3pemiaTh KOH(JIMKTHI HA OCHOBE COIJIAaCOBAaHUS TMO3UIMM M ydeTa
UHTEPECOB; (POpMyITUPOBaTh, APTYMEHTHPOBATh U OTCTANBATh CBOC MHEHUE;

OIICHUBATh KaueCTBO CBOEIr0 BKJIaJla B OOIIMI MPOAYKT, IPUHUMATh M Pa3lIeNATh OTBETCTBEHHOCTb M MPOSBIISTH TOTOBHOCTH K
MPEIOCTABICHUIO OTYETA TIEPET TPYMIIOH.

Osnadenue ynusepcanvbHolMu y4eOHbIMU PEYIAMUCHBIMU OCUCIBUAMU:

OoOHapyXuUBaTh U POPMYIHPOBATH YUEOHYIO MPOOIEMY, ONPEACIATh IeNbY4eOHON AesTENbHOCTH;

BJIa/IETh OCHOBAMHM CaMOKOHTPOJISl, CAMOOIICHKHU, MPUHATUSA PEIIEHUNA W OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpA B yueOHOU U
N03HABATENbHOMN AEATEIbHOCTH;

COOTHOCUTHh CBOM JI€MCTBUS C IUIAHUPYEMBIMU pPE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEW AEATENbHOCTH B MpOLECCE
TOCTHDKCHUST pe3yJIbTara, ONMpeAessiTh CIOCOOBI MEHCTBUI B paMKaxX IMPEJIOKECHHBIX YCIIOBUM M TpeOOBaHMM, KOPPEKTHPOBATH CBOU
JIEVUCTBUS B COOTBETCTBUM C U3MEHSIOMIEHCS CUTYallUEH;

JaBaTh aJICKBATHYIO OLEHKY CUTyallUd U NpeIiararh IJlaH €€ U3MEHEHHUS; NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh

MIPY pelIeHur yaeOHO
3a/1a4H;

MOHUMATh MIPUYUHBI, IO KOTOPBIM HE OBLI JOCTUTHYT TPeOYEMBbIil pe3yNbTaT NeATeIbHOCTH, ONPEACIIATh MO3UTUBHBIC H3MEHEHUS
Y HAIPaBJICHUSI, TPEOYIOIINE NalbHEHIIe paboThI;

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €0 MHEHHUIO.



NPEAMETHBIE PE3YJIbTATBI

B coctaBe npeaMEeTHBIX pe3yabTaTOB [0 OCBOEHUIO 00s13aTENBHOIO CONEPKAHUSA, YCTAHOBIEHHOIO JaHHOW NPUMEPHON paboueit
MPOrPAMMOM, BBIJEISIIOT: HAYUYHbIE 3HAHMSI, YMEHHS U CIIOCOOBI JEHCTBUH, crienuduyueckue sl yueOHOro mpeaMera
«XUMHUS», BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpEeTaluy, NPeoOpa3oBaHUIO U MIPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYaIIUIX:

® NpE/CTaBlI€HUE O 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUN MNPUPOABI, MOHUMaHUWE OOBEKTHMBHOM 3HAYMMOCTH OCHOB
XUMHYECKOM HayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA 00IIel KyJIbTypbl U MPAKTUYECKOU JeATEIbHOCTH
YeJIoBEeKa B YCIOBUSX COBPEMEHHOI'O 00I11€CTBA; MOHUMAaHUE MECTAXUMHH CPEJU APYTUX €CTECTBEHHBIX HAYK;

® BJaJICHHE OCHOBAaMHU MOHATUWHOIO ammapara ¥ CHUMBOJIMYECKOTO fA3bIKAa XMMHUHU JUIsl COCTaBleHUs: (OPMYI HEOPraHWYECKHX

BEIIECTB, YPABHEHHN XMMHUYECKHX peaklHil (C Omopoil Ha alroputM Y4eOHBIX JCHCTBHI); BiIaJIeHHE OCHOBAMU XUMHUYECKOH

HomeHkatypsl (IUPAC u TpuBHaabHON) U yMEHHUE UCTIONIB30BATh €€ 111 PEIICHUsT Y4eOHO-TI03HABATEIBHBIX 3a7au C MOMOIIIBIO

yUUTENS; YMEHHME HCIIOJIb30BaTh MOJIETU Il OOBSCHEHHS CTPOEHUSI aTOMOB M MOJIEKYJ IO ajropuTMy C OIOpOM Ha

ONpEICIICHHUS;

® [IPEACTABJICHUE O CUCTEME XMMHUYECKHX 3HAHWW U YMEHHE C MOMOILIBIO YUYUTENS MPUMEHITh CUCTEMY XMMHUYECKUX 3HAHUU IS

YCTAHOBJIEHUS B3aUMOCBA3€Hd MEXAY H3YYEHHBIM MATEpUAIOM M NIpPU IOJIYYEHHH HOBBIX 3HAaHMI, a TaKXKe B IIpolecce

BBITMIOJTHEHUSI YU€OHBIX 3aJaHUI U pu paboTe ¢ MCTOYHUKAMU XUMHYECKOW HH(OpMALIUU, KOTOpast BKITIOYAET:

BKHEUILINE XUMUUYECKUE TMOHSITHUSA: XUMUYECKUU SJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, IMPOCTOE M CIIOXKHOE BEIIECTBO,
OJIHOpPOJHAasl U HEOJHOPOJHAsl CMECh, OTHOCHTEIIbHbIE aTOMHAsi M MOJIEKYJSIpHAs MAacChl, KOJHWYECTBO BEILIECTBA, MOJIb, MOJISIpHAs
Macca, MOJSIpHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHWE, CONb (CpedHsis), XUMHUYECKas peakivs, PEaKIUu COCTUHEHUS, PEaKIHH
Pa3NOKEHUs, PEaKIUU 3aMEIICHHs, peakIMy OOMeHa, TEeIIOBOM 3(PQeKT peakuuu, 5K30- U IHIAOTEPMUUYECKHUE PEAKIUU, PACTBOP,
MaccoBas J0JIsI XMMHUYECKOIO JJIEMEHTa B COCAMHEHWH, MACCOBas NOJA M NPOLEHTHAs KOHLEHTpAlMs BEIIEeCTBAa B pacTBOpE, sAPO
aToMa, JJIEKTPUYECKHH CIIOM aroma, aTOMHas OpOWTallb, PaJAMyC aToMa, BaJ€HTHOCTb, CTEMEHb OKUCICHUS, XMMHUYECKasi CBS3b,
AJIEKTPOOTPULIATEIBHOCTD, MOJSPHAST U HEIMOJSAPHAS KOBAJIEHTHAsl CBSA3b, MOHHAS CBS3b, METAJUIMYECKAs CBA3b, KPUCTAJUIMUYECKas
pemeTka (aToMHasi, MOHHAs, METaJUIM4YeCcKasi, MOJIEKYJIsIpHasi), HOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HE AJIEKTPOJIUT, JICKTPOJIUTHUECKAS
AMCCOIUAIINS, PEaKIMd HOHHOTO 0OMEHa, OKUCIINTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU, OKUCINUTENb U BOCCTAHOBUTEb, OKUCICHUE U
BOCCTaHOBJICHHE, 3JIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIE PEAKLUHH, CKOPOCTh XMUMHUYECKON peakLuu,
KaTaJIu3aTop, npenesibHo qonycrumas konuentpanus (I11K), kopposus meramios, criiaBbl;

OCHOBOIIOJIAralOIIKE 3aKOHBI XUMHUU: 3aKOH coxpaHeHns maccel, [lepnoandecknii 3axon /. M. Menneneesa, 3aKk0H MOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo;
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TEOPUH XUMHUU: ATOMHO-MOJICKYJISIPHASI TEOpPHS, TEOPHUS JIICKTPOIUTHUUECKOW JUCCOIMALIMM, A TaKXe TMPEACTaBICHUS O
HAay4YHBIX METOJAaxX IIO3HAaHMS, B TOM YHCIE IKCHEPUMEHTAIBHBIX U TEOPETHUUYECKUX METOJAX HCCIIECIOBAHUS BEIIECTB U M3YUYCHUS
XUMHUYECKUX PEAKIUN;

® [IPEJCTaBICHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX DJIEMEHTOB (paJyC aToMa, 3JEeKTPOOTPHUIATEIbHOCTS),

MPOCTBIX U CJIIOXKHBIX BEIIECTB OT MOJIOKEHUSI 37IeMEHTOB B [leproanueckoii cucteme (B MajIbIX IEPUOIaX U IIIaBHBIXITOATPYIINAX)

U DJIGKTPOHHOT'O CTPOEHHUS aToMa; YMEHHE OOBSCHSTH CBA3b IOJIOKEHUS 3JieMeHTa B llepronuueckoil cucteMe ¢ 4HCIOBBIMU

XapaKTePUCTUKAMU CTPOCHUS aTOMOB XHUMHUUYECKUX DOJEMEHTOB (COCTaB M 3apsja  sjapa, OOIIee YHCIO DIIEKTPOHOB),

pacnpenesieHueM DJJIEKTPOHOB IO JSHEPreTUYECKHMM YPOBHSM AaTOMOB TIEPBBIX TPEX MEPUOAOB, KaIUs U KaJIbIuf,

KJIacCU(PUIIUPOBATh XUMUYECKHUE DJIEMEHThI C OINOpPOM Ha ompeaesieHus (PU3HYECKOTO CMbICIa HU(PPOBBIX JTaHHBIX

NEPUOIMUECKON TaOIUIIBL;

® yMEeHHE KJIacCU(PUIMPOBATh XUMHUYECKUE AJIEMEHTHI, HCOPTAaHMYECKUE BEIIECTBA U XUMHYECKHE PEAKIIMU C OMOpPON Ha CXEMBI;

ONpPEAEsATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XMMHYECKUX DJIEMEHTOB, BUJ XUMHMUYECKOW CBSI3U M THUIl KPUCTAIIMYECKOUN

CTPYKTYpPbl B COCIMHEHUSX, 3aps]l MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCJIOT, OCHOBAaHMI), OKUCIUTEIh U

BOCCTAaHOBHTEJIBIIO aJITOPUTMY YUEOHBIX NE€UCTBUM;

® YMEHHME XapaKTepU30BaTh C OMOpPOM Ha cxemy (U3MUECKHME W XUMHUYECKHME CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, O30H,

BOJIOPO/I, TpaduT, anmas, KpeMHUM,a30T, pochop, cepa, XJI0p, HATPUM, KaJTMid, MarHUi, KalblWi, aTFOMUHHM, KEJI€30)U CIOKHBIX

BEILECTB, B TOM YHUCJIE X BOJHBIX pacTBOPOB (BOAA, aMMHAK, XJIOPOBOAOPOM, CEPOBOIOPO, OKCUIBI U THAPOKCHIBI METAILIOB I -

ITA rpynmn, amromunus, meau (I1), uaka, xenesa (11 u I1T), okcunsr yraepoaa (11 u V), kpemuus (IV), azora u docdopa (111 u V),

cepol (IV u VI), cepuucras, cepnas, azotuctasi, a3otHas, ¢pochopHas, yrojibHasi, KpeMHHEBasI KUCIOTa M UX COJIU); OMHUCHIBATH C

OMOpOH Ha IUIaH M KJIIOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTEpU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX

COCTaBa U CTPOECHUS MOCJE NPEABAPUTENBHOIO aHAIU3A MOJ PYKOBOACTBOM MEAArora, IpUMEHEHUE BELIECTB B 3aBUCUMOCTH OT

HX CBOMCTB, BO3MOYKHOCTb MPOTEKAHHUSI XMUMUYECKUX MPEBPALLCHUN B Pa3JIMYHBIX YCIIOBHSX, BIMSHHUE BEIIECTB U XUMUUYECKUX

MIPOLIECCOB HA OPraHU3M YEJI0BEKA U OKPYKAIOLIYIO0 IPUPOIHYIO CPENY;

® YMEHHE COCTaBJIATH MO 00pasily, CXeme, alrOPUTMY YUCOHBIX NEeHCTBUI MOJICKYJISIPHbIE M HOHHBIE YPaBHEHUS pEeaKIuil (B TOM
YHClIe PeaKInii MOHHOTO OOMEHa M OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH), WLTIOCTPUPYIOIMNX XUMUYECKHE CBOWCTBA
M3YYEHHBIX KJIACCOB / TPy HEOPTAHMYECKUX BEIIECTB, a TAK)KE MOATBEPKIAIONINX TEHETHUECKYI0 B3aMMOCBSI3b MEK/ Ty HUMU;
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® YMEHME BBIUYUCIIATH OTHOCUTEIBHYI MOJICKYJIIPHYIO U MOJISIPHYIO MAcChl BEILECTB, MAaCCOBYIO OO XMMUYECKOTO DJIEMEHTA B
COEIMHEHUH, MAcCCOBYIO JIOJIO BEIIECTBAa B PacTBOPE, KOJUYECTBO BEILECTBA U €ro Maccy, oObEM ra3oB C ONOPOW Ha oluiue
(GopMyIbl; YMEHUE MPOBOJUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKUMN W HAXOJUTh KOJIMYECTBO BEILECTBA, 00BEM U
MaccCy peareHTOB WJIU MPOJYKTOB PEAKIIMH C ONOPOM Ha 00pasel], aIrOPUTM yueOHBIX JCHCTBUIA;

® BJa/ICHHE OCHOBHBIMU METOJAaMU HAYYHOT'O MO3HaHUA (HAOJII0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHUE) TIPU U3YyUEHUU
BEUIECTB M XHMMHUYECKUX SIBICHH C OMNOpPOM Ha alropuT™M Yy4deOHbIX NEWCTBHI; yMmMeHue cQopMylupoBaTh MNpodiemMy u
OPEJIOKUTh MYyTH €€ PEeHIeHHs C IMOMOIIBI0 TeAarora; 3HaHHe OCHOB 0O€30MacHOM pabdoThl C XMMHUYECKHMH BEIlECTBaMH,
XUMHYECKOU MOCY10HM U 1a00paTOpHBIM 000pYI0BAHUEM;

¢ HWIMYKME MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYILECTBICHUS CIEAYIOIIMX XUMHUYECKUX OKCIEPUMEHTOB 0]
PYKOBOJICTBOM YUUTENSI ¢ 00CYKICHUEM IJIaHapaOOThl UM COCTABIICHUEM TaOJIMIIbIL:
U3y4YeHHE U OnucaHue (U3MUYEeCKUX CBOWCTB BEIIECTB;
O3HaKOMJICHHE C (PU3NYECKUMH U XUMHUYECKUMU SIBJICHUSMH;
OTIBITHI, WJUTFOCTPUPYIOUTUE PU3HAKH NMPOTEKAHUS XUMUYECKUX PEAKIUi; U3ydeHHE CIIOCOO0B pa3/eieHus] CMECceH;
IIOJIy4YE€HHUE KUCI0POJIAa U U3YUYEHUE €r0 CBOMCTB;I0JIyYEHHE BOAOPOIA U U3YUYEHUE €r0 CBOMCTB;
IIOJIyYECHUE YIIIEKUCIIOTO I'a3a U U3yUYECHHUE €r0 CBOWCTB;IIOIyYCHUE aMMUAKA U U3YYEHUE €r0 CBOMCTB;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MacCCOBOM J0JIEM pacTBOPEHHOIOBEILIECTBA;
UCCIICIOBAHUE W OINMCAHUE CBOWCTB HEOPraHWYECKHUX BEIIECTB pPa3IMYHbIXKIACCOB;
NpUMEHEHHE MHANKATOPOB (JIakMyca, METHJIOpaHXa U ¢eHoyTanenta) JIsSonpeaeeHus XapakTepa Cpeibl B pacTBOpax KUCIOT

U IIEeJI0YCH;

U3YyUYCHUE B3aUMOJCUCTBUS KHUCIOT C METAJUIaMH, OKCHUIAAMH METAJUIOB,PACTBOPUMBIMU U HEPACTBOPUMBIMU

OCHOBaHUSAMHU, COJISIMY;

IIOJIy4Y€HNE HEPACTBOPHUMBIX OCHOBAHUN;

BBITECHEHHE OJTHOI'O METaJlJIa IPYTUM U3 pacTBOpa COJU;

uccienoBaHue aM(OTEpHBIX CBOMCTB I'MIPOKCHUIOB AJIFOMUHHUS U IIUHKA;

pEelIeHHEe  DKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHIHEOPraHMYECKUX COEIMHEHMI;
pelIeHre  3KCHEPUMEHTAJIBHBIX  33aJad MO0 TeMe  «DJIEKTPOIUTHYECKasi JUCCOLHAIUY;

peueHne 3KCIEepUMEHTAIBHBIX 3aJa4y 10 TeMe «BaxHelmue HeMeTaulbl U UXCOECIUHEHUA,;

peleHne SKCIEPUMEHTAIBHBIX 3aa4 M0 Teme «BaxHelmune MeTaiuibl U NXCOEUHEHUY;

XUMHYECKUE SKCIEPUMEHTHI, WJUTFOCTPUPYIOLIUE MPU3HAKU TPOTEKAHUS PEAKLIUHHMOHHOIO 0OMEHa;
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KaYeCTBCHHBIC PEAaKIMd Ha MPUCYTCTBYIONIME B BOJHBIX pPacTBOpax HOHBI: XJIOPHI-, OPOMHUA-, HOAMI-, Cyiabdar-, docdar-,
KapOoOHaT-, CHJIMKAT-aHUOHBI, THIPOKCH/I-HOHBI, KATHOHBI aMMOHUS, MarHus, KaJbllUs, aJlOMUHMS, jkere3a (2+) mkenesza (3+), meau
(2+), nunka;

YMEHHE MPEICTaBIATh PE3yabTaThl IKCIIEPUMEHTa B (OpPME BBIBOJOB, JIOKA3aTEJILCTB, IPAUKOB M TaOJMII U BBIABIATH
SMIUPUICCKUE 3aKOHOMEPHOCTH;

e BJIaJICHUC MPaBWJIaMU OE30MMAaCHOTO OOpaIlleHHs C BEIIECTBAMH, MCIIOJIb3YyEMbIMH B MTOBCEIHEBHOM JKM3HH, a TAK)KE MpPaBHIaMH
MOBEJICHUS B LEISAX COCPEIKEHHUS 3I0POBbS M OKPYKAOIIEH MPUPOAHON Cpejibl; MOHMMaHue Bpesa (0MacHOCTH) BO3JACHCTBUS Ha
’KMBBIC OPraHU3MbI ONPEACICHHBIX BEIIECTB, a TAK)KE CIIOCOOOB YMCHBIICHUS M MPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBHS;
MOHUMaHUE 3HAYCHHUS KUPOB, OCIIKOB, YIIIEBOOB /I OpraHMU3Ma YejoBeKa;

® BJIaJICHUC OCHOBAMH XMMHYECKOH TI'DAaMOTHOCTH, BKJIIOYAIOIICH YMEHHE IPAaBHIBHO HCIOJIb30BaTh H3YYCHHBIC BEIIECTBA W
MaTepuaibl (B TOM 4YHCIE, MUHEpAJIbHbIC YIO0OPEHHS, META/UIbl U CIUIABbI, MPOJYKTHI MEPEePabOTKH MPHPOIHBIX HCTOYHHKOB
yIJIeBO0PO10B (YIJIst, IPUPOIHOrO Ta3a, HeTH) B OBITY, CEIIBCKOM XO3SIMCTBE, HAa MPOU3BOJCTBE; YMEHUE MPHUBOIUTH MPUMEPHI
HPaBUIBLHOTO UCIOJb30BaHUS N3YUYCHHBIX BEIICCTB M MaTEPHAJIOB;

® YMCHHE YCTAHABJIMBATh CBS3M MEXKIY PEaIbHO HAOIIOJAeMbIMU XMMUYCCKHUMHU SBJICHHUSIMHU U MPOIECCAMHU, MPOUCXOAIINMHU B
MaKpo- ¥ MUKPOMHpPE, OOBSICHATh MIPHUUYUHBI MHOTOOOPa3Hs BEIIECTB; YMEHHE HHTEIPUPOBATh XUMUYCCKUE 3HAHUS CO 3HAHUIMU
APYTUX y4EOHBIX MPEAMETOB C TIOMOIIBIO TIEIarora;

e MpeiacTaBiicHHe O cdepax MNpoPeCCHOHANIBHOW JCSITEILHOCTH, CBS3aHHBIX C XHMHCH M COBPEMCHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTIIKCHHSIX XHMHUYCCKON HAyKH; HAJMYHME OMbITa PaOOTHl ¢ PA3NIMYHBIMM HCTOYHHKAMH HH()OPMAIUH 110
XAMUHU  (HAYYHO-TIOMYJISIpHAS JIUTEpPaTypa, CJIOBapH, CIPAaBOUYHUKH, HWHTEPHET-PECYpChI) C OMOPOW HA alrOpUTM: yMEHHE
00BEKTUBHO OIICHUBATH HH(POPMAIIMIO O BEIIECTBAX, UX MMPEBPAICHUSIX U MPAKTUISCKOM IIPUMCHECHHUH.

TpeOGoBaHusi K MpeAMETHBIM pe3yJbTATAM OCBOEHHMSI Y4eOHOro mpeaMeTa
«XuMHUA», pacnpeae/ieHHbIE 110 T0AaM 00y4YeHUs

PesynpTaTel mo rogam (GOpMyIUPYIOTCS MO MPHUHIMITY JA00aBICHUS HOBBIX PE3yJbTaTOB OT Tojla K TOMYy, YKE Ha3BaHHBIC B
NpEeAbIAYIIMX ToJaX TMO3UIMU, KaK MPaBWIIO, JOCJIOBHO HE IOBTOPSAIOTCSA, HO YYUTHIBAIOTCS (pe3ysibTaThl OYEPEAHOrO0 roja Io
YMOJIYaHHIO BKJIIOUYAIOT PE3YJIbTAThI MPEIbIYIINX JIET).

8 KJIACC
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PacKpBIBATh CMBICII OCHOBHBIX XMMHWYECKHX TMOHSTHI: aTOM, MOJIEKYJId, XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OJHOpPOJHAsT U HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYyJIpHas Macca, KOJUYECTBO
BEIlECTBA, MOJb, MOJSIpHAs Macca, MaccoBas IO XUMHUYECKOTO 3JEMEHTa B COCAWMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTa,
OCHOBAaHUE, COJIb, 3J1eKMPOOMPUYAMETbHOCHb, CTENICHb OKHUCIICHHS, XUMHYECKas peakius, Kiaccuukamus peaxkiuid: peakiuu
COCIMHEHUS, PEAKIIUU PA3JIOKEHUSI, PEAKIIUKU 3aMEIICHUs, PEaKIIuu 00OMEHa, PK30- U IHAOTCPMUUECKUE PEAKIUU; Men1080l 3¢ghexm
peakyuu, SIAPO aToma, dIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, paJlyC aToMa, XMMHUYECKasl CBS3b, MOJSpPHAsS U HEMOJspHas
KOBaJICHTHAsl CBsI3b, MOHHAS CBSI3b, UOH, KATHOH, aHHOH, PACTBOP, MaccoBas J0Jis BellecTBa (MIPOIEHTHAS KOHIIEHTPAIIHsI) BPaCTBOPE;

WLTIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M. 1) HIPUMEHSATh 3TH MOHSATHS MPU OMMCAHUN BEIIECTB U
WX TIPEBPAILICHUI;

UCITIOJIH30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUs (POPMYIT BEIIECTB, MOJEKYJISIPHBIX YPAaBHCHUN XUMHYECKUX PEaAKIIHM,
AJIEKTPOHHOTO OajaHca;

OTPENIEeNIATh BaJCHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUAX; CTETEHb OKUCICHMSI JJIEMEHTOB B OWHApHBIX
COEJIMHEHUSAX C OMOPOM Ha OMpEJENCHUS, B TOM YHCJIE CTPYKTYPUPOBAHHBIEC; MPUHAJJICKHOCTh BELIECTB K OMPEACIEHHOMY KJIacCy
coeIMHEHUH 1Mo (hopMyiaM; BUJI XUMHYECKON CBSI3M (KOBAJECHTHAS M MOHHAS) B HEOPTAaHWYECKUX COSTUHCHHSX;

UMETh MPEJCTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN, YMETh C MOMOIIBIO YUYUTENSI IPUMEHATh CUCTEMY XUMUUYECKUX 3HAHUMH,
JUIS. YCTAHOBJICHUS B3aMMOCBS3M MEXAY H3YYEHHBIM MaTepHaJIOM M TIPU TOJYYCHHHM HOBBIX 3HAaHMH, a TaKXke IpH padoTe C
UCTOYHUKAMH XUMHYeCKON mHpopmanuu. OpUEeHTUPOBATHCS B MOHATHUAX M ONEPUPOBATH UMHU Ha 0A30BOM ypOBHE, NMPUMEHSTH MPHU
BBITIOJIHCHUHW YUCOHBIX 3aJaHUH M PEIICHUH PACUYCTHBIX 33/1ad ¢ OMOPOM Ha aITOPUTM YUYeOHBIX ACHCTBHIN M3yUEHHBIC 3aKOHBI U TCOPUM:
3aKOH coxpaHeHus Macchl, I[lepuonnueckuii 3akon .M. MenpaeneeBa, 3akoH nocmosHcmea cocmasd, 3aKOH ABOraapo; aTOMHO-
MostekyisipHas Teopusi. COOTHOCUTH 0003HAYEHUS, KOTOpPhIe UMEIOTCS B Tabymie «lleprmonndeckas cucTeMa XMMHUYECKHX JIEMEHTOB
JI. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sAapa, 00IIee Yruciio
3JIEKTPOHOB M pacHpe/IeSICHUE UX M0 DJIEKTPOHHBIM CJIOSIM);

KJIacCCU(UIIUPOBATh XUMHYECCKHE DJIEMCHTBI, HEOPraHWYECKHE BEIIESCTBA; XHMHUYECKHE peakiuu (10 YHUCIy M COCTaBYy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D EeKTy, 10 U3MEHEHUIO CTEIICHH OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB) C OIOPOM
Ha CXEMBI;

XapaKTEePU30BaTh (OTMCHIBATH) OOINE XMMHUYSCKHE CBOMCTBA BEIIECTB PA3IUIHBIX KIIACCOB, TOATBEPIK/Iasl ONMMMCAaHUE TPUMEpPAMHU
MOJICKYJIAPHBIX YPABHEHUIN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKI[AN C ONTOPON HA CXEMBI;

MPOTrHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHHUSA; BO3MOXHOCTH MPOTCKAHUS XUMHYECKHX
MIPEBpAIICHUN B PA3JIMYHBIX YCIOBUIX MOCJE MPEABAPUTEIBHOTO 00CYKACHHUS C TIEJaroroM;
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BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISPHYI0O U MOJSPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIIO XMMUYECKOTO JJIEMEHTa IO
(opMyIie COeMHEHNS; MAaCCOBYIO JIOJII0 BEUIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakluu ¢ Oopoi Ha

aJTOPUTM;
MIPUMEHSITh OCHOBHBIC OINEPAIMU MBICIUTEIBHON NESITEIbHOCTH — aHallu3 MCUHTE3, CpaBHEHHUE, 000O0IleHHE,
CHCTEMaTH3aIus, KJaccudukarus, BBISIBJICHUE IPUYUHHO-CJIECICTBEHHBIX CBA3€M — MJI1 W3YYEHHUS CBOMCTB
BEIIECTB U XUMHUUYECKUXPEAKIIMH;  €CTECTBEHHO-HAYYHBIEMETOIbI MO3HAHUS — HaOIoIcHNUE, MU3MEpEHHUE,

MOJIETUPOBAHKE, JKCIIEPUMEHT (pPedanbHblll U MbICAEHHbIl) TIOJ PYKOBOACTBOM Ii€/larora; CjieloBaTh MpaBUIaM IOJb30BAHMS
XUMHYECKOM TOoCyqol M jabopaTopHbM OOOpYJOBaHUEM, a TaKkKe MpaBUjiaM OOpalleHusi C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLMSIMU MO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB (BOJOpOAa
U KHUCJIOPOJia), MPUTOTOBJICHUIO PACTBOPOB C OIpPEACIEHHON MacCOBOW J0Jel pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U IMIPOBOJIUTH
XUMHYECKUE IKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO MHAMKATOPOB (JIaKMyc, QeHodTaneunH,
METWJIOpaHXX U JAp.), MOATBEPKIAIOIINX KAayeCTBEHHBIN COCTAaB HEOPraHWYECKUX BEUIECTB (KAaUECTBEHHBIC PEAKIIMM HA MOHBI) MO/
PYKOBOJICTBOM Tiejlarora.

9 KJIACC

PAcCKpbIBATh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATHI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IIPOCTOE
BEILECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTbD, JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKasl peaKIus, XMMHIECKas CBS3b,
mennosou 3¢ghekm peaxyuu,MOIb, MOJSPHBIA 00BEM, PACTBOP; ANEKTPOIUTHI, HEANEKTPOIHUTHI, DIEKTPOJIUTHUECKAS] TUCCOIHAIINS,
peakuuu HMOHHOTO OOMEHa, KaTalu3aTtop, XumMuyeckoe paeHogecue, obdpamumvlie U HeoOpamumvle peaxyuu, OKHUCIUTEIHHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU, OKUCIUTETh, BOCCTAHOBUTEIb, OKUCIEHUE W BOCCTAHOBJICHHE, aJUIOTPOIHUA, aM(pOTEpHOCTh, XUMUYECKas
CBA3b (KOBAJICHTHAsl, MOHHAsA, METAUIMYECKas), KPUCTAJUIMUECKas PEIIETKA, KOPpO3Uus Memailos, CNnidsvl, CKOPOCHb XUMUYECKOU
peaxyuu, ipeaenbHo qonyctuMas korrneHTpanus (I1JIK) Bemecrsa;

WLTIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMUYCCKUX MOHATHN (CM. 1. 1) MIIPUMEHSATH 3TH TMOHATHS TIPU ONMCAHUM BEIICCTB U
WX TPEBpAIICHUI; UCTIOIB30BaTh 3HAKKM M CUMBOJIBI JUIsl (DUKCAIMHM PE3yJbTAaTOB HAOJIONCHMIA, COCTaBIEHUS (HOpPMYT BEIIECTB U
YpaBHEHHM XUMHUUYECKUX pEaKUui, 3alKicu JaHHBIX YCIOBUM 3anad. Mcnonb3oBaTh 0003HaueHus, umeromuecs B Ilepuonnueckoit
cucTeMe UTabJinile paCTBOPUMOCTHU KUCJIOT, OCHOBAaHUMI U COJIEH B BOJIE JUIsl BBITIOJIHEHUS 3aIaHUIN.ONIPEACIISITh BaJI€HTHOCTh U CTEIEHb
OKHCJICHUSI XMMHUYECKUX DJIEMEHTOB B
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COEIMHEHUAX Pa3IMYHOr0 COCTaBa; MPUHAMIEHKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEJMHEHUH C OMOPOid Ha ONIpeIeNICHNUs, B TOM
YuClie CTPYKTYPUPOBAHHBIE; BUJIBIXUMUYECKOW CBS3H (KOBAJEHTHAs, HIOHHAS, METAJUTMYECKAsl) B HEOPraHUYECKUX COCAMHEHUSAX; 3apsl
HMOHA IO XUMHUYECKOM (QopMylie; XapakTep cpeAbl B BOJHBIX PAacTBOpax KHUCIOT M UICNOYEH, mun Kpucmaiiuyeckou peuémxu
KOHKpemHoz208eujecmaa;

packpbiBaTh cMmbich llepuognueckoro 3axkona J[.JI. MennpeneeBa W JAEMOHCTPUPOBATH €r0 NOHUMAHUE: ONUCHIBAMb U
xapaxmepuzosams Tabnuunyto ¢popmy [lepuonnueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs MOATpyMIa
(A-rpynmna)» u «noboynas noarpymnmna (b-rpynna)», Manbsie U OOJIbLINE IEPUOJIBI; COOMHOCUMb 0003HAUEHHUS, KOTOPbIE UMEIOTCS B
NEPUOJUYECKON TabIuIEe, C YUCTOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj siapa, olliee
YHUCJIO AJIEKTPOHOB M pACIHpEeNIeHHe HMX IO 3JIEKTPOHHBIM CJIOSIM); 00bACHAmMb OOIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB
XUMHYECKUX D3JIEMEHTOB M MX COCJIMHEHUU B Tpejesiax MaJlbIX MEPHOJOB M TJIaBHBIX MOJATPYHI C YYETOM CTPOEHHS UX aTOMOB;
KJacCu(UIUPOBATh  XUMHUYECKHE AJIEMEHTBI; HEOpraHUYeCKue BEIIECTBA XUMUYECKUE PEAKIUHU (10 YUCIY U COCTABY
YYaCTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIIOBOMY AP (DEKTY, IO U3BMEHEHHUIO CTETIEHEeW OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB) C OMOPOM
Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CTENUPUUIECKUE XUMHUYECKHE CBOMCTBA BEIIECTB PAa3jIMYHBIX KJIACCOB, MOATBEPKIAs
ONMCaHue MPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHX PEAKIIUI C OTMIOPOIl HA CXEMBI;

COCTaBJISITh YPaBHEHUS BJIEKTPOIUTHYECKOW IHUCCOLMALMMU KUCIOT, LIEJIOYEW W COJIEH; MOJHBIE M COKpPAILIEHHBIE YpaBHEHHS
peakuuii MOHHOTO OOMEHAa; YpaBHEHHMs pEaKIMil, TMOJTBEPk IAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEX]Yy BeEIEeCTBAMHU
Pa3JINYHBIX KIACCOB;

PacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEACTBOM COCTABICHUS DJIEKTPOHHOTO OaiaHca 3THUX
peaKiuu;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOYKHOCTH INMPOTEKAHUS XMUMHUYECKUX IPEBPALLECHUN
Mocyie MPeBapUTEILHOI000CYXKACHUS C IEAAroroMm;

BBIYHCIISATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BELIECTB; MAaCCOBYIO JOJIIO XHMHUYECKOIO 3JIEMEHTa I10
(GopMmyse coeTMHEHMs; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOJUTH PacUETHI IO YPAaBHEHUIO XUMHUYECKOM peakluu ¢ Omopol Ha
AITOPUTM;

CJIEI0OBATh IpaBUjIaM I0JIb30BAHUSI XUMUYECKON NMOCYAOW M JJaOOpaTOPHBIM OOOPYIOBaHHWEM, a TAKXKE MpaBHJIaM OOpAILEHHUs C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB 10 MOJYYEHUIO U COOMPAHMIO
ra3o000pa3HbIX BEMIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);
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MPOBOJUTh PEAKIINU, MOATBEPKAAOIINE KAYECTBEHHBINM COCTAB PA3JUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHUI-
Oopomun-, moaua-, kapoonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCU-UOHBI, KATUOHBI aMMOHHUS U HOHBI HW3YyUYECHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOAHBIX pAaCTBOPaX HEOPTAaHUUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIC OTEpAIlUU MBICIUTEIHHON JEATeIbHOCTH — aHAJIM3 M CHUHTE3, CPaBHEHHE, 0000IIeHUE, CUCTEMaTH3allUIo,
BBISIBJIEHWE TPUYMHHO-CJICICTBEHHBIX CBSI3€M — JJI1 U3YyUYEHHS CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIIMI; €CTECTBEHHO-HAYYHBIE METOIbI
NOo3HaHUA — HAOJIIOICHHE, U3MEpPEHUE, MOACIIUPOBAHUE, DKCTIEPUMEHT (peaslbHbINYU MBICJICHHBIH ).

TEMATHUYECKOE IINTAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHKUE U KOJUYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXJA0W TEMbI Y4EOHOT0O npeamMeTa « XuMUs»
[IpumepHON amanTUPOBAaHHON OCHOBHOM 00pa30BaTEIbLHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOYYaIOLIUXCS C
3aJIepKKOM TICUXMUYECKOTO Pa3BUTHS, B I[EJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaesiom [IpumepHoit pabodeil mporpaMmbl
yueOHOro npeaMera « XMMHs» OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus. [1pu atom Opranuzanus
BIPaBE caMa BHOCUTb HM3MEHEHUS B COJAEpXKAHME U paclpeiesieHue y4dyeOHOro Marepuaja 1o rojgaM oOydeHus, B
IOCJIEI0BATENIBHOCTh M3YUYEHUS TEM U KOJMYECTBO YaCOB Ha OCBOCHHUE KAXKIOW TE€MBbI, ONpEesIEHUE OpraHU3alMOHHBIX (GopM
oOyueHuss u T.n. OOOCHOBAaHHOCTh JAaHHBIX HW3MEHEHMH ompezensercss BbIOpaHHBIM oOpa3oBaTenbHOM opranuzanueii YMK,
UHIUBUYAJIbHBIMU TICUXO()U3NYECKUMH OCOOEHHOCTSIMH KOHKpETHbIX oOyuwatommxcsi ¢ 3IIP, cTemeHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAlIUsIMU IO OTOOPY U aJanTaluy yueOHOro Matepuaia o XUMMuM, npeacTaBieHHbIMU B [losicHuTenbHOM
3aIUCKE.
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IIpumepHBIe TEMBI,
packpsiBaoLye
AAHHBIA pa3jae

NPOrpamMMmal,

U KOJIM4eCTBO
4acos,
OTBOAMMOE HA X
H3y4YeHue

Tema 1. Xumusa —
Ba)KHasi 00J1aCTh
€CTeCTBO3HAHUA U
NMPAKTHYEeCKOM
aesITeJJbHOCTH

YeJ10BeKa
(59)

OcHoBHOE coep:KaHue

OcHOBHBIE BH/IBI
AeATeJILHOCTH
o0y4arommnxc
1

Pa3nen 1.IlepBoHavaiibHble XumMmudeckne moHsaTus (20 u)

[Ipenmet xumun. Pob Xumuu 6 HcusHu
yenogexa. Xumus 6 cucmeme HayK.
Memoowl no3nanus 6 xumuu.

Tena u BeniecTBa. @uU3NUYECKHUE CBOMCTBRA
BEILIECTB. ArperaTHoe COCTOSHUE BEIIECTB.
YucTtele BemiecTBa U cMecH. CriocoObl
paznenienus cMeceid. @u3nyeckue u
XUMHYECKHE SIBICHUS.

[Ipr3HaKky 1 yCa0BUSI TPOTEKAHUS
XUMHUYECKHUX pEaKIni.

3HAKOMCTRBO ¢ ITpaBUJIaMH 0€30IIaCHOCTH U
npuéMaMu pabOThl B XUMHUYECKOM
nabopaTtopum.

JdemoHncTpanumn

1.JJabopaTopHOe 000pyOBaHUE.

2. PaznmuyHbIe BUJBI XUMUYECKOW MOCYBI.
3.O0pasIibl BEIIECTB.

4. CTIoCOOBI pa3ieeHus CMece
(punsTpOBaHUE, BEITTApHBAHUE,
TUCTUIUISIUA, XpoMaTorpadusi).
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PackpbIBaTh CMBICIT H3y4aeMbIX MTOHATHH C TIOMOIIIBIO
mejiarora.
PackpbIBaTh pojib XUMHUH B IPUPOJIC U KU3HU
YesioBeKa, €€ CBSI3b C APYTMMH HAyKaMH.
Pasznuvarh yrcThIC BEIIECTBA M CMECH; OJTHOPOIHBIC H
HEOJTHOPOJIHBIE cMecH; Pa3znmmuaTs pusndeckue u
XAMUYECKHUE SBICHUS C OTIOPOH Ha OTPEIETICHHS.
OmnpenensiTe MPU3HAKK XUMUYECKUX PEAKIIUNA U yCIOBUS
UX TIPOTCKAHUSI.
CrenoBaTh MpaBUIaM IMOJIE30BAHUS XHMHYECKON
MOCYJ1I0M 1 1a00paTOPHBIM
000pyOBaHUEM, a TAK)Ke ITpaBUIaM O0paIIeHus ¢
XUMHUYECKUMU BEIl[e-CTBAMHU B COOTBETCTBHH C
WHCTPYKIIMSIMU TI0 BBITTOJTHEHHUIO TPAKTUIECKUX PabOT
10T KOHTPOJIEM TIeAarora.
[IrarrpoBaTh ¥ TPOBOAUTH XUMUUECKHH SKCTICPUMEHT
10 U3YUYCHUIO U
OMMHUCAaHUIO (PU3MYECKIX CBOMCTB BEIIECTB,
crioco00B pa3/ieNeHHs] CMECE! BEIIECTB MO/
PYKOBOJICTBOM TIeZ[arora ¢ 00CYKJICHUEM TUTaHa



JlabopaTopHblie U NpaKTHYECKHE PadOThI
Jlabopamopnuvie onvimul.

Onucanue duznyecKux
CBOMCTB BEIIECTB.
PaznencHue cMecH C
TTOMOIILIO MarHuTa.

Ipaxmuueckue pabomoi:

Ne 1. JlaGopatopHoe o0opyaoBaHuE U
npuemMbl pabotel ¢ HuM. [IpaBuna
Oe3omacHol pabOTBl B XUMHUUYECKOU
n1abopaTopuu.

Ne 2. Oumcrka 3arps3HEHHON MOBapeHHOM

COJIN
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paboTHL.
Hcnonb30BaTh MpU BBHITIOJIHGHUH YICOHBIX 3aTaHUH U B
nporiecce
MCCIIEJIOBATEILCKOM IeATEIHPHOCTH HAY9IHO-
MOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJCPKaHUs, CIIPAaBOYHBIC MaTEPHAIIbI,
pecypcel IHTepHETa 01 pyKOBOJICTBOM I1€/1arora.
BricTpanBaTh pa3BépHYTHIC TUCEMEHHBIC U YCTHBIC
OTBETHI C OMOPOM HAa MH(OPMAITHIO U3 yYeOHUKA U
CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIN OHITHIHBIN ammapaT Kypca
XUMUH



Tema 2. BemecTBa
U XUMHYEeCKHe
peakuuu

(15 49)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
AJIEMEHTHI. 3HaKW (CUMBOJIbI) XUMUUECKUX
351eMeHTOB. [IpocThie U ClIOKHBIE
BEILECTBA.

ATOMHO-MOJIEKYJIIPHOE YUEHHE.
Xumunyeckas popmyna. BaneHTHOCTb
ATOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
HOCMOAHCMBA COCMABA BEULECMS.
OTHOoCuTENBHAs aTOMHAsI Macca.
OTHOCuTENBHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10Ji1 XMMUYECKOT' 0 3JIEMEHTA B
COEIMHEHUMU.

Pu3nUecKrue U XUMHUYECKUE SIBICHUSI.
Xumnueckas peakuus. [ [pusHaku n
YCIJIOBUS MTPOTEKAHUS XUMUYECKHUX
peaKIuu.

XUMHYECKUE YPABHECHUS.

THIbl XUMAYECKUX PEAKIIHAMN
(coenuHeHUs, Pa3IoKEHMUS,
3aMeleHns, OOMEHa).

3aKOH COXpaHEHHSI MacCChl BEIECTB.
M. B. Jlomonocos — yuénviii-
SHYUKTIONEOUCH.

JdemoHcTpanumn

dusnueckue sABIeHUs (pacTUpaHuE caxapa B
CTYIIKE, KUTIEHUE W KOHJAEHCALUS BOJBI U T.

1.).
XUMUYECKHE SIBIICHUS (TOPEHUE CBEYH,

pa3joKEeHHE caxapa, B3auMOJICHCTBUE
3U

[IpuMeHsITh €CTECTBEHHO-HAYyUHbIE METO/IbI TO3HAHUS (B

TOM YHCJIC
HaO0JII0/ICHNUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT) U
OCHOBHBIE OIEpalK MBICIUTEIIHLHON NEeSITETLHOCTH
(cpaBHeHUe, KiIaccUpUKAIUA) JJIs1 U3YyUEHUS
BEILIECTB M XUMHUYECKUX PEAKIIMI ¢ ONOpOM Ha
QITOPUTM UJIU CXEMY.

PackpbiBaTh CMBICT U3y4ae€MbIX TTOHITUN U 3aKOHOB U
MPUMEHSTH 3TH TOHATHUS ITPU OMIMCAHWUN CBOMCTB
BEILIECTB M UX MPEBPAICHUI C OMIOPOH Ha TIJIaH U
KJTIOYEBBIE CJIOBA.

Paznuyare pusnyeckue u XUuMHUUECKHUE SIBIICHMUS,
OOBSICHAITh X CYIIHOCTh C TOUKH 3pEHUSI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHsI C OTIOPOM Ha OMpeeeHHs 1
CXEMBI.

OnpenensaTe NPU3HAKA XUMUYECKUX PEAKIUNA, YCIOBUS

UX MIPOTEKAHUS.

OOBSICHATH CYITHOCTh (PUBNUYECKUX U XUMHYECKUX
SIBIICHUN C TOYKH 3PEHUS aTOMHO-MOJIEKYIISIPHOTO
YUEHUS C UCMOJIB30BAHUEM BU3YAILHOU OIMOPHI.

KrnaccudunmpoBaTs XUMHUYECKUE peakuu (TI0 YUCITY U
COCTaBYy pEarupyromux 1 o0pa3yroInXcs BEIIECTB) C
ONOPOM HA CXEMBI.

CocTaBisaTs GOpMysIbl OWHAPHBIX BEIIECTB TIO
BaJICHTHOCTHU U OMPEAEISITh BAJIEHTHOCTD 10
dbopMyTaM BEMIECTB C OMOPOM Ha aNTOPUTM
Y4€OHBIX JICHCTBUH.

PaccTtaBisTe k03 (HULIMEHTHI B ypaBHEHUIX
XUMHYECKUX PEAKIIUI C OITOPOM HA aITOPUTM



CEpHOM KHCIIOTHI C XJIOPUIOM Oapus,
paznoxenue rugpokcuaa meau(ll),
B3aMMOJICMCTBUE XKeje3a ¢ Cepoi,
B3aUMOJIEHCTBHE KEJI€3a C PACTBOPOM
cosu Meau(11)). OnbIT, WILTIOCTPUPYIOMIMIA
3aKOH COXPaHEHHS MaCCBhl.
JlaGopaTopHble ¥ MpaKTH4YeCKHe PadoThI
JlabopamopHvie onvimel:
[Tpumepsl hpU3NUECKUX SIBICHUIM
(TU1aBJICHUE BOCKA, TasTHUE JIBIA).
[IprMepsl XUMUYECKUX SIBJICHUN
(MpoxaauBaHUE METHOU MTPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCIOTOM).
Mopenu aToOMOB ¥ MOJIEKYJT
[Ipu3Haku npoTeKaHUs XUMHUYECKUX
peakiui
Boiuucnenusa
— OTHOCUTEJIbHOW MOJIEKYJISIPHOW MacCChl
BEILECTB;
— MaCCOBOH JIOJIM XUMHUYECKOTO
AJIEMEHTA 10 popMyJie COeTUHEHUSI.

y4eOHBIX JICHCTBUIA.

CrnenoBath npaBuiiaM MOJIb30BAHUS XUMUYECKON

MOCYJI0M 1 J1abOpaTOPHBIM 000PYIOBAHUEM, A TAKKE
IIpaBUIJIaM OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUU
C HHCTPYKITUSIMH T10 BBITIOJTHCHUIO JIAOOPATOPHBIX
XHUMHYECKHX OITBITOB T0J] KOHTPOJIEM TI€/1arora.

Hcnonn3oBaTh ITPpH BBIIIOJIHCHUHA y‘le6HBIX

3aJlaHUl U B IIPOLIECCE UCCIIEI0BATEIBCKON
NEeATEIIbHOCTU

HAy4YHO-TIOMYJIPHYIO JIUTEPATYPY XUMUYECKOTO
COJIEpKaHUsl, CIPABOYHBIE MATEPUAJIBI, PECYPCHI
HMHTepHeTa 1o pyKOBOJACTBOM I1€1arora.

BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U

YCTHBIE OTBETHI C ONIOPOI Ha MH(DOpMAIUIO U3
yueOHUKA U CIIPAaBOYHBIX MaTepUajIoB, TPAMOTHO
UCIIOJIb30BaTh U3YUYECHHBIN MOHITUITHBIN amnmapaT Kypca
XUMHUHU

Pa3nen 2. Baxkneiimue npeactaButen Heopranndeckux Bemects (30 u)
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Tema 3. Bo3ayx. Bo3nyx — cmMmecsh ra3os. PackpbIBaTh CMBICI U3y4aeMbIX ITIOHATUN U IPUMEHATH

Kucaopop. CocraB Bo3nyxa. Kucinopon 9TU NOHATHUSA NIPU

ITonsiTHe 00 OKCHAAX — BJIEMEHT U POCTOE OIMCAaHWH CBOWCTB BEIIECTB M UX MPEBPAICHUN C

(5 9) Bellle- WCII0JIb30BAaHUEM OTIOPHBIX CJIOB U KIIMIIIE.
cTBO. O30H — aniomponuas moouguxayus  XapakTepu3oBaTh (OMUCHIBATD)C ONOPOLL HA NIAH, CXEMY,
KUciopooa. KPAmKy1o 3anuch
Haxoxnenue kucnopoaa B Ipupoje, COCTaB BO3/1yxa, PU3NUYECKUC U XU-MHUCCKUE
(du3HUeCKHe U XUMUYICCKHE CBOMCTBA CBOICTBA KUCIOPO/1a, CIIOCOOBI €r0 MOTyYEHHUS,
(peakiMK OKHUCIICHHUS, TOPEHUE). Y CIIOBHUS NPUMCHCHHUE ¥ 3HAUCHHE B TIPUPOJIC M JKU3HU
BO3HUKHOBECHUS U TIPEKPAIICHUS YyeJioBeKa.
ropenus. [TorsTue 06 okcumax. Cpasnuseams peaxkyuu 2opeHus u MeoleHHO20
Cnocobvl nonyuenusi KUciopooa 8 OKUCIeHUsl C TIPEIBAPUTEIILHBIM O0CYKIEHUEM
nabopamopuu u napamMeTpoOB CPaBHEHUSI.
npomsiuinennocmu. Ilpumenenue Cobupats mpuOOPHI IS MOTYYEHUS KUCTOpoaa
kucnopoaa. Kpyrosopot kuciopozaa B (BBITECHEHHUEM BOJIbI M BO3AYXa).
IpUpoJIE. Pacrio3HaBaTh OMBITHBIM MTyTEM KUCIOPO/ MO
Tennosoti 2¢pgpexm xumuuecxoti peakyuu, KOHTPOJIEM TIeIarora.
noHsAmue o Hcnonb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIS
MepMOXUMUYLECKOM YPAGHEHUU, IK30- U cocTaBiieHUs1 (POpMYIT BELIECTB, MOJIEKYIISIPHBIX
HHAOTEPMHUYECKUX PEAKITHSIX. YPaBHEHHUI XUMHUYECKHUX PEAKIIUN C y4acTHEM
Tonnueo (Hegpmv, yeonb u memat,). KHUCJIOpOJA.
3aepsasnenue 8030yxa, cnocodwl e2o OOBSICHATH CYITHOCTH KOJIOTUUECKHUX MPOOIIEM,
npedomepawenus. Ycunenue CBSI3aHHBIX C 3arps3HEHUEM BO3AyXa.
NApHUK06020 2(hpexma, pazpyuienue CrnenoBaTh npaBuiiaM 0€30M1aCHOM padOTHI B
030H0B020 CIIOA. 1a00paTopuu IPH UCTIOJE30BAHIH XUMHIECKON
JleMOHCTpanuu MOCYZIbI U 000PYOBaHUS IO KOHTPOJIEM TIe/Iarora, a
BiaumoneiictBue docdopa, cepsl u TaKKe MpaBujIaM OOpaIIeHHsI C TOPIOYUMHU
JKeJe3a ¢ KUCTIOPO10M (BO3MOKHO BEIIIECTBAMU B OBITY.

HUCIIOJIB30BAaHHUC BI/II[COOHBITOB). HHaHI/IpOBaTL N OCYIICCTBJIATH HA IIPAKTHUKC

w
N



Onpenenenue coaep anus KUCI0poaa

B Bo3ayxe. OmbITHI,

JEMOHCTPUPYIOLIHUE YCIOBUS
BO3HUKHOBEHUS U IPEKPALICHUS

TOPEHMUSL.

JlaGopaTopHblie M MpaKTHYeCKUue PadoThI
JlabopamopHuwiii onvim:

O3HakoMJieHHe ¢ 00pa3liaMu OKCHUIOB.
lIpakxmuuyeckas paboma:

Ne 3. TMonyuenue Kuciaopoja, U3yuyeHue ero
CBOMCTB.

Buviuucnenusn

— MOJIEKYJIIPHOM MacChl KUCIOpOaa U
030Ha Ha OCHOBAHWH aTOMHOM MacChl
XHUMHYECKOI'0 dJIEMEHTa
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XUMHUYECKHUE IKCIEPUMEHTHI,
MPOBOJIUTH HAOJIIOCHUS, JA€IaTh BEIBOABI IO
pe3yJibTaTaM 3KCIEPUMEHTA MOJ1 PYKOBOJICTBOM
rejarora.

VYyacTBOBaTh B COBMECTHOM paboTe B rpyIlIie.
Hcrnonp30BaTh IPU BBITIOJIHEHUHU YUY€OHBIX 3aJIaHUM U B
npouecce
MCCIIEI0BATEIBCKOMN JEATEIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUUYECKOTO COJICPKaHUs, CIIPABOYHBIE MaTEPHUAJIbI,
pecypcbl MHTepHETa 1O pyKOBOACTBOM TI€arora.

BricTpanBaTh pa3BépHyThIC MMCHbMEHHBIE U YCTHBIC
OTBETHI C ONOPOH Ha MH(POPMAIIUIO U3 YIeOHHUKA U
CIIPABOYHBIX MATEPUAIIOB C OIIOPOM HA IIJIaH, TPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN MOHITUWHBIN arnapat
Kypca XUMHUH



Tema 4. Bonopon.
IlousiTHe 0 KHCJIOTAX
M COJIAX

Gy

Bonopon — siemeHT u npoctoe
BemecTBo. Haxoxaenne B mpupoe,
dbu3nYecKue U XUMHYECKHE CBOMCTRA (Ha
IIPUMEPE B3aUMOACHCTBUSA C
HEMeTaJIaMU U OKCUJaMU METaJJIOB),
NpUMEHEHHUE, CHOCOObL NOTYUeHUs.
[TonsiTHE O KMCIIOTAX U CONAX.
JdemoHcTpanumn

[lonyyenue, cobupanue u
pacrio3HaBaHue Bojopoa. ['openue
BOJOpOAA.

B3anmopeiicTBue BOJOpoOa ¢ OKCUIOM
meu(Il).

JlaGopaTopHblie M MPpaKTH4YeCKHE PAdOThI
JlabopamopHulii onvim:
B3auMmoeiicTBre KUCIOT C METALJIAMH.
IIpaxmuueckas paboma:.

Ne 4. Tlonyuenue Bonopoaa, U3y4eHHUE €Ero
CBOWCTB.

Buvtuucnenun

— MOJIEKYJISIPHOM MacChl BELIECTBA Ha
OCHOBAaHUM aTOMHOU MacChbl XUMHYECKHUX
3JIEMEHTOB

PackpbiBaTh CMBICIT N3y4aeMBbIX TOHATUN U
MIPUMEHSTH 3TU MOHATUS MPU ONTMCAHUN CBONCTB
BEIIECTB U UX MPEBPALICHUMN.

XapakTepu3oBaTh (OMUCHIBATH) PUBHUECKUE U
XUMHUYECKHE CBOMCTBA BOJIOPO/Ia, CIIOCOOBI €ro
MOJy4YEHUs1, MPUMEHEHUE C OMOPOl Ha IUIaH, KPATKYIO
3aIMCh,

CXEMY.

Cobupats pubOp IS MOTYUYSHHUST BOAOPOA C
MCIIOJIb30BAHUEM BU3YaIbHON OTIOPBI

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY IS
cocTaBiieHus: (PopMyIT BEIIECTB, MOJEKYIISIPHBIX
YPaBHEHUN XUMHUYECKUX PEAKIUHN C YHaCTUEM
BOJIOPO/IA C OIIOPOM HA aJTOPUTM.

CrnenoBath mpaBuiiaMm 0€30MacHOM pabOTHI B
Ja00paTOPUH TPH MCIIOJIH30BAHUHI XUMHUUECKOM
MOCY/IbI U1 000PYyIOBaHUS 10 KOHTPOJIEM Ieaarora.,
a TakKe MpaBuJIaM OOpaIleHUs ¢ TOPIOYUMHU
BEIIIECTBAMU B OBITY

[ImanupoBaTh U OCYIIECTBIISITH HA MTPAKTHUKE
XUMHUYECKUE IKCIIEPUMEHTBI, TPOBOIUTH
HAOJIOZICHUS, JIeJIaTh BEIBOIBI IO pe3yjIbTaTaM
AKCIIEPUMEHTA MO PYKOBOJCTBOM MEAArOra C
o0Cy>XICHHEM TUTaHa pabOThI, C HCTIOJIb30BaHUEM
KJIUIIIE.

Y4acTBOBaTh B COBMECTHOM pabOTe B IpymIie.

[ImanupoBaTh M OCYIIECTBISATHh HA TPAKTUKE
XUMUYECKUE SKCIIEPUMEHTHI, POBOJIUTH
HaOJII0ICHUS, IeJIaTh BBIBOJBI 110 pe3yJibTaTaM



Tema 5.
KoanyecTBeHHBIE
OTHOIIIEHHSA B
XUMHH

(4 =)

KomnuectBo BemecTBa. Monb. MossipHas
Macca. 3aKOH

ABoranpo. Monspublit 00bEM ra3os.
PacuéTpl M0 XUMHUYECKUM yPABHEHHSIM.
JdemMoHcTpanus

OO6pa3iipl BElEeCTB KOJIMYECTBOM 1 MOJIb.
Boiuucnenun

— 00bEMa, KOJIMYeCTBA BEIIECTBA rasa

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIH 00BEMY;

— 00BEMOB Ira30B 110 YPAaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILLIECHUH
ra3oB
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IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOU paboTe B rpyIe

PackpeiBaTh CMBICT U3y4aeMBbIX TTIOHSITHN U
MIPUMEHSTH 3TU MTOHATHS, A TAKKE U3yUYCHHBIE
3aKOHBI U TEOPUH JIJISI PEIIEHUS pACUETHBIX 3a/1a4 C
MOMOIIBIO Te1arora.

Bbaucaste MOJISIPHYIO MacCy BEIIECTB;

KOJIMYECTBO BeIlleCTBA, 00BEM rasza, Maccy
BEIIIECTBA C OMOPOH Ha oOpaserl, Ha (HOPMYJIbI;

[IpoBOAUTH pacUETHI IO YPABHEHUSIM XUMUYECKUX

peakiun ¢ Oonopou Ha
oOpasell, aJITOPUTM YIEOHBIX JEUCTBUI: KOJNYECTBA,
00BEMa, MacChl BEIIECTBA IO U3BECTHOMY KOJIUYECTBY,
00BEMY, Macce peareHTOB WK MPOYKTOB PEAKIIUU.

BricTpanBars pa3BEpHyThIE IMCBMEHHBIE U YCTHBIE
OTBETHI C OTOPO HA WH- (OPMALIHIO U3 YUEOHUKA U
CIIPAaBOYHBIX MaTEPUAJIOB, FPAMOTHO UCIIOJIb30BAThH
M3yYEHHBIN NOHATUHWHBIN armnapaTr Kypca XUuMHH C
IIOMOLIBIO TIEarora.



Tema 6. Bonaa.

PactBOpHBI.
Ilonsitue 00
OCHOBaHMSAX (54)

Bona, ee coctaB, cTpoeHUE, MOJIEKYJIBI.
dusnueckue cBOMCTBA BOABL. Ananusz u

CUHmMe3 — Memoobl usydeHus cocmaea 6000l.

XHUMHYECKHE CBOMCTBA BOJBI

(paznokeHue, peakuuu ¢ HaTpUeM, OKCUI0M

KaJIbLUsA, OKCUIOM cephl IV .

CocraB ocHoBanui. [lonsatue 06
WHIUKATOPaXx.

Booa xax pacmeopumens. PacTBOpHI.
Pacmeopumocms sewjecmea 6 gooe.
Hacviwyennvle u nenacoluyennie
pacmeopwl. MaccoBas 10Ji BEILIECTBA B
pacTtBope.

Ponbs pacmeopos 6 npupoode u 6 scusnu
yenogexa. Kpyeoeopom 600wt 6 npupooe.
3arpsi3HeHue nNpupoaHbIX BoA. OxpaHa
Y OYHCTKA IPUPOJHBIX BOJ.
JdeMoHCTpanuu

DNEKTPOIU3 BOJIbI; CUHTE3 BOBI;
B3aUMOJICHCTBHE BOJbI C METAJIIaMU
(Na, Ca) (BO3MOXHO UCTIOTB30BaHUE
BUJICOMATEPHAJIOB).

PacTBOopeHue BelecTs ¢ pa3In4aHOn
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIOT U
1IEJI0YEHN C TOMOUIBIO HHAUKATOPOB.

JlaGopaTopHblie 1 npakTHYecKue padoThl

lIpakmuueckasa paboma:
No 5. TlpurotoBieHre pacTBOpOB ¢

w
()]

PackpbiBaTh CMBICIT N3y4aeMBbIX TOHATUN U
MIPUMEHSTH 3TU MOHATUS MPU ONTMCAHUN CBONCTB
BEIIECTB U UX IPEBPALIEHUHN C TOMOIIBIO
rnejarora.

XapakTepu3oBarh GU3NIECKUE U XUMUUECKUE
CBOMCTBA BOJIbL, €€ POJIb KAK PACTBOPUTEIIS B
MIPUPOJIHBIX MPOLECCAX C ONMOPOU HA IUIAH U CXEMY.

CocTaBisiTh ypaBHEHUSI XUMHUYECKUX PEAKIIUH C
y4aCTHEM BOJIbI C ONIOPOU HAa CXEMY.

OOBSCHATH CYITHOCTb IKOJIOTMYECKUX TTPOOIIEeM,
CBSI3aHHBIX C 3arpA3HEHUEM IPUPOIHBIX BOJ,
CIIOCOOBI OUYHUCTKHU BOJIBI OT IPUMECEH, MEPHI TIO
OXpaHe BOJ OT 3arpsi3HEHUs MOCIIE
MPEIBAPUTEIBHOTO CTPYKTYPUPOBAHUS MaTepHUala.

[I;manupoBaTh U OCYIIECTBIISATH HA MPAKTUKE
XUMHUYECKHUE SKCIIEPUMEHTHI, TPOBOJIUTH
HaOII0AEHHS, J€JIaTh BbI-

BO/IBI 10 pe3yJbTaTaM 3KCIEPUMEHTA M0JI KOHTPOJIEM
reiarora, ¢ MCIoJb30BaHUEM KIIHIIIE.

CrnenoBath mpaBuiiam 0€30MacHOM padOTHI B
7a00paTOPUH TIPH MCIIOJIH30BAHUH XUMHUUECKOM
MOCYJIBI M1 000PYTIOBaHUS O KOHTPOJIEM Ieaarora.

[IpoBOAUTH BBIYUCIEHUS C IPUMEHCHUEM TTOHSITHS
«MaccoBasi 0151 BEIIECTBA B PACTBOPE)» C OMOPOM Ha
dbopMyIbL.

Hcnonb30BaTh MpU BHITIOTHEHUH YUEOHBIX 3aJaHUM U B

rporecce
HCCJIEI0OBATEIBCKOMN AESITEIbHOCTA HaYy4YHO-
MOMYJISIPHYIO JTUTEPATYPY XUMHUUYECKOTO



OnpeaeIEHHON MacCOBOU 10Ien COZCpIKaHUsl, CIIPaBOYHbIE MAaTEpUaIIbl, PECYpPCHI

PacTBOPEHHOIO BELIECTBA. HMHTepHEeTanos pyKOBOJICTBOM MeAarora.
Boiuucnenusa BricTpanBaTh pa3BEpHYTHIE TUCHbMEHHBIE U YCTHBIE
— C MCIOJIb30BAHUEM NOHATHUS OTBETHI C ONMOPON HAa UH(POPMALIMIO U3 yUeOHUKA U
«MaccoBas I0JIsl BELIECTBA B paCTBOPE» CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO

VCIIOJIb30BATh U3YyUYECHHBIN TOHATUHHBINA
arrapar Kypca XMMHH I10CJIE IPEABAPUTEIILHOTO
CTPYKTYPUPOBAaHUS MaTepraa
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Tema 7.
OcHOBHBIE
KJIACChl
HEOPraHUYeCKHUX
COoeITMHEHUH

(11 u)

Krnaccudukanus HeopraHu4ecKux
COCIMHECHUM.

Oxcuppl: coctaB, Kiaccuukanus
(OCHOBHBIC, KUCIIOTHBIE, aM@pomepHble,
Hecoleobpaszyrujue Ha npumepe oKcuoa
yenepooall u okcuoa azoma 11,
HOMEHKJatypa. [lonyuenue OKCUI0B
(B3auMOJEUCTBHE C BOJIOM, KUCIIOTAMH,
IEJI0YaMHu).

OcHOBaHUs: COCTAB,

kiaccudukarus (1eIouu u
HEpPACTBOPUMBIEC OCHOBAHUS),
HOMEHKJIaTypa.

Kucnots: coctas, kinaccuduxaus,
HOMEHKJIaTypa, GU3NUecKre U XUMUIECKUE
CBOMCTBA (B3aMMOCHCTBUE C OCHOBHBIMHU
OKCHJIaMH COJIIMHU Ha IPUMEPE COJITHOU U
CEpHOM KHUCIIOT),

cnocoovl nonydenusi. Psij akTHBHOCTH
METaJIOB.

Conu (cpenHme): HOMEHKIIATypa, cCnocodbl
HOJIyYeHUsl,

B3aHMOJICHCTBUE COJICH C MeTaJlJIaMH,
KHUCIIOTaMHU, IEJI0YaMH U COJISIMU.
I'eneTnyeckas cBA3b MEKIY KJIacCcaMu
HEOPraHUYECKUX

coeIMHEeHUH. ['eHeTn4YeCcKue psapl.
[TonsiTue 06 aMPOTEPHBIX TUAPOKCUIAX

Ha IpUMCPC HWMHKAa U aJIJFOMHUHUA. L
306

OnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUH M0 1a0JI0HY.

CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX COCIMHEHUI HAa OCHOBE ONPEICICHUS.
CocraBienue GopMys OCHOBHBIX KJIacCOB
HEOPraHWYECKUX COCIMHEHUN U Ha3bIBaHUE UX MO
MEXKIYHAPOJHOW U TPUBHUAILHON HOMEHKJIATYPE C
MCIIOJIb30BAHUEM

oTpeiesIeHUs U TaOJIUIIBI PACTBOPUMOCTH.
KnaccudunupoBanue n3ydaeMbIX BEIIECTB 110
COCTaBY M c8olUcmeam C ONOPO Ha ONIPEAEIICHUS,
CXEMBI U TaOJIUIlY PACTBOPUMOCTH.

CocraBieHue TaOIUIbl TEHETUYECKUX PAJIOB U CXEMBI
«I"eHeTHUeCKast B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHU MO/l PYKOBOJICTBOM
nenarora. [I[poruo3upoBaHne CBOMCTB BENIECTB HA
OCHOBE OOIIMX XMMHYECKIX CBOMCTB U3YUYCHHBIX
KJIACCOB, IPYIIIN BEUIECTB, K KOTOPBIM OHU OTHOCATCS C
UCII0JIb30BaHUEM cXeMBbI «[ €HeTn4Yeckasi B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX

COEIMHEHUI) IO PYKOBOACTBOM I1€1arora.
CocraBiieHre MOJIEKYJIIPHBIX YPAaBHEHUN peaKlnid,
WUTIOCTPUPYIOIIUX XUMHAYECKHUE CBOMCTBA N3YUYEHHBIX
KJIACCOB U CHOCOObL NOJYYeHUs BEIECTB U3YYEHHBIX
KJIACCOB, TPYMII, a TAKXKE MMOATBEPKIAIOIINX
TEHETUYECKYI0 B3aUMOCBSI3b MEXY HUMH, C OIIOPOM Ha
BepOAIbHYIO CXEMY B KQUECTBE 3pUTEIIBHOM OMOPHI.
CocraBieHne MOJIEKYJIIPHBIX YPAaBHEHUN PEAKLIMM 11O
cXemaM C IpeABapUTEIBLHBIM 00CYKIEHHUEM BbIOOpA



XUMHUYECKUE CBOMCTBA - B3aUMOJICUCTBUE
C KUCJIOTaMHU U IIEJI0YAMMU.

Paznoxenue npu HarpeBaHuUU.
JdemoHcTpanumn

OO6pa3ibl HEOPraHUYECKUX BEIIECTB
pa3IrMYHbBIX KIaccoB. B3anmoaencreue
pacTBOpa CEPHOM KUCIOThI C OKCUJIOM
meu(Il).

Peakuus HenTpanuzanuu.

BriTecHeHre 0gHOTO MeTasa APYrumM U3
pacTBopa CoJIH.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI
JlabopamopHnule onvimbi’
B3aumonencTBre KUCIIOT €

Metaiutamu. [lonyuenue

HEPaCTBOPUMBIX

OCHOBaHHI.

B3aumonenicTBre HEpACTBOPUMBIX
OCHOBaHHMH ¢ KHACJIOTaMU. Pa3noxxenue
rugpokcuaa meau(Il) mpu HarpeBaHuu.
IIpaxmuueckas paboma:

Ne 6. Pemmenue skcnepruMeHTANbHBIX 33124
1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCUHEHUI.
Buviuucnenusn

— 10 YPaBHEHUSIM XUMHUYECKUX PEAKIINI

pearupyroux BEIIECTB.

Brruncnenue no ypaBHEHUAM XUMUYECKUX PEAKLUN
KOoJIM4ecTBa, 00bEMaA, Macchl BELIECTBA IO
KOJINYECTBY, O00BEMY, Macce pearcHTOB WU
IIPOAYKTOB PEAKLIMH 110 aJITOPUTMY.

[InaHupOBaHKE U OCYLIECTBICHUE HA IPAKTUKE
XHUMHYECKOTO dKCIIEpUMEHTA 1 HAOIIOICHUS 1O
PYKOBOJACTBOM YUYHTEIS.

®opMyIMPOBAaHKUE BBIBOJOB I10 pe3yJibTaTaM
DKCIEPUMEHTA C UCII0JIb30BAHUEM OIIOPHBIX CIIOB.
®opMyIMPOBAaHUE C IOMOIIBIO MEAAT0Ta U BBIIIOJIHEHUE
npaBu1 6e30macHoi paboThl BIabopaTopuu NMpu
UCIOJIb30BAaHUM XUMHUUYECKOU MOCY 1Bl K1 000pPYI0BAHMUS.
Hcnonp3oBaHue NpH BHINOJHEHUU YUEOHBIX 3aJJaHUH U B
nporecce

UCCIIEOBATEIBCKON NEATENIBHOCTY HAYYHO-TIOYJISIPHOM
JIUTEPATYPbl XMMUYECKOI'O COAECPIKAaHMs, CIIPABOYHbIE
Marepuaisl, pecypcsl IHTepHETa, OCYIIECTBICHUE
BbIOOPA IO/ pyKOBOACTBOM I€arora.

BeicTpanBanue pa3BEPHYTHIX IMCBMEHHBIX U YCTHBIX
OTBETOB C OMOPO Ha HHPOPMAIIUIO U3 yUCOHHUKA U
CIIPAaBOYHBIX MATEPUAIIOB, IPAMOTHOE HCIIOJIb30BaHUE
W3YYEHHOI'O IIOHATUINHOTO aIlapara Kypca XUMHHU C
UCIIOJIb30BAHUEM IIJIaHA, OITOPHBIX CJIOB, AJITOPUTMA.

Paznen 3. Ilepuoanyeckuii 3axon u [lepuogudeckas cucrema
xumudeckux iemenToB JI. U. Menpaeseena.
Crtpoenne atoMoB. XuMu4ecKkas CBA3b. OKHCJIUTEIBHO-
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Tema 8.
IMepuoauyeckui
3aKOH U
Iepuoanueckasn
cucremMa
XHUMHYECKUX
3JIEMEHTOB

. W.
MenpaeJie-eBa.
Crpoenue atoma (7

4)

BOCCTAHOBHUTEIbHbIE peakiun (15 u)

[TepBble MONBITKU KJIaCCU(DUKAITAN
XUMHUYECKHUX DJIEMEHTOB.

[TongTHe 0 rpynmnax CXOIHbIX 3JIEMEHTOB
(IIeTTOYHbBIC

HIEJIOYHO3EMENIbHBIE METAJLIbl, TAJIOT€HBI,
UHEPTHBIE Ta3bl).

Onemenmsl, Komopuie

obpaszyiom ampomepHvle

OKCUODBL U 2UOPOKCUODL.

[Tepnonnueckuit 3akoH u llepuoan-ueckas
cucrema

XUMH4YeCKUX dyiemeHToB /1. U.
Menneneesa. [lepuoasl, rpymnmsl,
noArpybl. @U3NYECKUN CMBICT
HOPSIAKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB
NEpUOIa U TPYMIIBL.

Ctpoenue aromoB. CocTaB aTOMHBIX SIAEP.
H3zomonwbl.

DnekTpoHbl. CTpOCHHE JIEKTPOHHBIX
0005109eK aTOMOB MEePBHIX 20 XUMUYECKUX
aneMeHTOB [lepuoanueckoi CUCTEMBI

J1. 1. Menaeneena.

PackpbIBaTh CMBICI IEPUOANYECKOTO 3aKOHA IO

PYKOBOJICTBOM I€/1arora.

[ToHnMaTh CylIECTBOBAHUE MTEPUOIUUECKOU
3aBUCHMOCTH CBOMCTB XMMHUYECCKHUX JICMCHTOB
(M3MEHEHHUE PaJNyCOB aTOMOB U
AIEKTPOOTPHUIIATEILHOCTH ) U UX COCTMHEHUN OT
MOJIOKEHUS B IEPUOJIUYECKON CUCTEME U CTPOCHUS
aTOMa C MCII0Jb30BAaHUEM CXEM U TAOIMII.

YcTraHaBIMBaTh CBA3b MEXKY MOJIOKEHUEM DJIEMEHTA B
MEPUOIUYECKON CUCTEME U CTPOCHHUEM €T0 aToMa
(coctaB u 3apsn sjpa, o01Iee Yucao JIEKTPOHOB U
pacrpeeneHne ux 1Mo IEKTPOHHBIM CJI0SIM) TI0
oOpasiry.

[IporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB
AJIEMEHTOB U UX COECIMHEHUH MO IpyIIaM U nepuoaam
[Teprnoauyueckoil CUCTEMBI C TOMOIIBIO TIEIATOra.
XapakTepu3oBaTh XUMHUUYECKHUE FJIEMEHTHI IEPBBIX
TPEX MEPUOJIOB, KA, KAJIBIUS 110 UX MMOJI0KECHUIO
B [lepuonnueckou cucreme /. 1. Menneneena.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B
7a00paTOPUH IIPH MCIIOJIH30BAHIHN XUMHYECKON
MOCYJIBI M1 000PYTIOBaHUS O KOHTPOJIEM Ieaarora.

XapakTepuCcTUKa XMMAYECKOI0 3JIEMEHTA IO BpICTpanBaTh pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE

ero noJioxxeHuto B [lepuonnueckoit cucreme

J1. 1. Menaeneena.
3akonomepHoCcmu U3MeHeHUsl C8OUICME
97IeMEeHMO8 MANbIX NEPUOO08 U 2NABHBIX

I’lOdeyl’ll’l 6 zasucumocmu om amomHoOcO
40

OTBETHI C OMOPOM Ha MH(OPMALINIO U3 YUeOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
VICIIOJIb30BATh U3YyUYECHHBIN MOHSATUWHBINA

amnmnapaT Kypca XUMUH MOCJie

CTPYKTYpUPOBaHUS MaTepHraia ¢



(nops10K06020) HoMepa.

3nauenue Ilepuooduueckoeo 3axoua u
Ilepuoouueckoui cucmemvl XuMUYeCKUX
IIEMEHMO8 OISl pA3BUMUSL HAYKU U
NPAKMUKU.

. U. Menoenees — yuénulii, nedazoe u
2PAACOAHUH.

JdemoHcTpanumn

KopoTkoneprnoanas u
JUTMHHOTIEPUOUTHAS dbopmbl
[lepuonuueckoi CUCTEMBI

XAMHYECKUX daemeHTtoB J[. M.
Mennesneena.

O3HakoMJICHHE C 06pa3HaMI/I MCTAJIZIOB H

HCMCTAJIJIOB.

JlaGopaTopHblie M MpaKTH4YeCKHE PAadOThI

JlabopamopHulii onvim:

B3aumoneiictBue rHApPOKCHAA UHUHKA C

pacTBOpaMu KHUCIIOT M IIEI0YEH
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HUCIIOJBb30BAHUECM KIIHIIIC.

Hcnonb30BaTh IpH BBITOJIHEHUH YUEOHBIX 3aJaHUI

TEKCThl Y4EOHUKA MOCIIe CTPYKTYPUPOBAHUS
Marepuasa, ClipaBOYHbIE MATEPHUAJIbI

(ITepuoaunueckyro

cucTeMy xumuueckux aneMeHToB . 1. Menneneesa,
Ta0IUIly PACTBOPUMOCTHU KUCIIOT, OCHOBAHUM U COJIEH B
BOJI€, DJIEKTPOXUMUYECKUN Psi/i HAIIPSKEHUN
METAJIJIOB).

Hcrons30BaTh IPU BBITIOJIHEHUHU YUY€OHBIX 3aJIaHUM U B
nporecce

HCCJIeI0BATEIbCKOM e TEIIbHOCTH HAyYHO-
NOMYJISIPHYIO JIUTEPATYPy

XUMHUYECKOTO COJIEPHKAHUSI, CIIPABOYHBIE MAaTEpUAJIbI,
pecypcbl HTEpHETa 1O PyKOBOACTBOM II€Iarora



Tema 9.
XumMunyeckKas

CBA3b.
OKuCIUTEIbHO-
BOCCTAHOBHUTEJbHDBIE

peakuuu
(84)

InexmpoompuyamenbHocms aTOMOB
XUMHUYECKHUX JIEMEHTOB. XUMHYECKast
CBsI3b (MOHHAs1, KOBAaJICHTHAs NOJISIpHAs U
KOBaJICHTHAs! HEMOJIIpHAas).

CreneHp OKHCIIEHHUS.
OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakiuu (OBP). I[poieccrl okucieHust u
BOCCTaHOBJIEHUsI. OKUCIUTENN U
BOCCTAHOBHTEIIH.

JdemoHcTpanumn
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKIuu: TOPEHNE, pEaKIINU
Pa3JIOKEHUSA, COETUHEHUS
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PackpbIBaTh CMBICI U3y4YaeMbIX IIOHATUN 110/
PYKOBOJCTBOM neaarora. Onpenenars BUJ XUMHUYECKOM
CBSI3M B COCJIMHEHUH C UCTIOJIb30BAHUEM CXEM.
OnpenenaTs CTENEHb OKUCICHUS XUMUYECKOTO
aJieMeHTa 10 (POPMYJIE €ro COSTUHEHUS C
HCIIOJIb30BAHUEM aJITOPUTMA.
OnpeaensiTh 2JIEMEHT (BEIEeCTBO) — OKUCITUTEb U
AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEb.
OOBSACHATH CYITHOCTb MTPOIECCOB OKUCIICHUS U
BOCCTaHOBJICHMUS.
CocTaBnaTh 2JICKTPOHHBIN OajlaHC ¢ YYETOM YHCiIa
OTIAHHBIX U MPUHSITHIX AJIEKTPOHOB.
CocTaBiATh ypaBHEHUE OKUCIUTEIIBHO-
BOCCTAHOBUTEJILHON PEAKLIUU 110 AIITOPUTMY
paz00pa OKUCIUTENHHO-BOCCTAHOBUTEIHHOM
peaxKuuu.
Hcnonb30BaTh NpU BHITIOJIHEHUN YY€OHBIX 3aJaHUHI
TEKCThI Y4eOHUKA MOCIIe CTPYKTYPHUPOBAHUS MaTepuala,
CIIpaBOYHBIE MaTepHabl (IEPUOIUUECKYIO
cucteMy xumuueckux snemeHToB J[. . Menneneena,
Ta0IUITy PACTBOPUMOCTH KHCIIOT, OCHOBAHUM M COJICH B
BOJIE, DJIEKTPOXUMHYECKUN Pl HAMPSIKEHUN METAIIIIOB).



KJIACC -9

IIpumepHbIe TEMBI,
pacKkpsIBaoIye
AAHHBIA pa3jae

NpPOrpamMmai,
U KOJIM4eCTBO
4acoB, 0TBOAUMOE
HAa X U3y4YeHHe

OcHoBHOE
coJep:kaHmne

OcHOBHBIE BHIBI
AeATeJILHOCTH
o0y4armmxc
1

Pa3gea 1. BemecTBO M XUMHUYECKHE

peakuuu (17 4)

IToBTOpEHUE U
yriayosjenue
3HAHU OCHOBHBIX
pa3aenoBKypca 8
KJjacca

(59)

[Tepnonnueckuit 3akoH. [lepuoguueckas
CUCTEMa XMMHUUYECKHUX dJ1eMeHTOB JI. .
MenpeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPHUOJIOB, KA, KIS U UX
COCJIMHEHUIN B COOTBETCTBUH C

MMOJI0KEHHUEM DJICMEHTOB B

MIEPUOUYECKON CUCTEME U CTPOCHUEM

UX aTOMOB.

Kiraccudukanuys 1 HOMEHKIaTypa
HEOPraHWYECKHX BEIIECTB (MEXKIyHa-pOIHAS
U TpUBHUAJbHAsH). XUMUYECKHE CBOICTBA
BEIIECTB, OTHOCSIIUXCS K Pa3JIUYHBIM
KJIACCAaM HEOPTraHWYECKHUX COCTMHECHUN, UX
TEHETUYECKAS CBSI3b HEOPTAHUYECKUX
BCILICCTB.

CTpoeHune BemecTBa: BUIbl XUMHUYECKON CBA3U

XapakTepu3oBaTh XUMHUUYECKHUE FJIEMEHThI IEPBBIX
TPEX NMEPUOJIOB, KaTUs U KAJIbIUA MO UX
noJjoxeHuro B Ilepuonnueckon cucreme /I. W.
MemneneeBa ¢ oopoi Ha AITOPUTM.

KrnaccudunmpoBaTs 1 Ha3pIBaTh HEOPTAaHUYECKUE
BEILIECTBA U3YUYEHHBIX KJIACCOB C OMOPOil HA CXEMY,
Ta0JIUITy PAaCTBOPHUMOCTH.

OnuceiBaTh 00IIME XUMUYECKUE CBOWCTBA
BEILIECTB Pa3IMYHBIX KJIACCOB, TOATBEPKAATh
CBOWCTBA IMPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIIUN C ONIOPOU Ha
CXEMY.

OnpenensiTe BUJ XUMAYECKOU CBS3U U TUI
KPHUCTAJUIMYECKOUN PEIIETKHU BEMIECTBA C ONTOPOM
Ha CXEMY.

[Iporuo3upoBaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTHU OT UX CTPOCHHUS MOCIIEe
peABAPUTEIBLHOTO pazdopa.
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U THUIIBI

KPUCTAJUIMYECKUX PEMIETOK. 3a8UCUMOCHb

CBOUCME 8ewiecms Om ux CMmpOeHUsl.

JdemoHcTpanumn

1. Monenu KpUCcTajuIM4eCKuX peeEToK
HEOPraHWYECKNUX BEILECTB.

2. Kopotkonepuoinas u

JUTMHHOTIEPUOTHAST ()OPMBI

[Tepunoauueckoii cucteMbl

XHUMHYECKUX 3JeMeHTOB [[. U.

Menneneena

BricTpauBaTh pa3sBEpHYTHIC IMCBMEHHBIEC U YCTHBIE
OTBETHI C ONOPON HAa UH(POPMALIUIO U3 yUEOHUKA U
CIIPABOYHBIX MaTEPUaAJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYECHHBIN IOHATUNHBIN anmnapar

Kypca XMMUHU.

Hcnonb30BaTh NpU BBHITIOJHEHUH YUEOHbBIX 3aJJaHUN U

B IIpoLecce
MCCIIEI0BATENBCKOM AEATEIIbHOCTA HAy4YHO-
MOIYJIIPHYIO JIMTEPATYPY XUMUUECKOTO
COZEPKaHUsl, CIPAaBOYHBIE MATEPHUATIBI, PECYPCHI
NuTepuera
I10J] PYKOBOJCTBOM II€/1arora.

Tema 1.
OcHOBHBIE
3aKOHOMEPHOC
TH
XHMHYECKHX
peakumii (4 1)

Knaccudukaius XuMH4YeCKUX peakiuii mo
Pa3TUYHBIM MIPU3HAKAM (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIECTB, 1O
meniogomy 3¢hgexmy, no usmMeHeHuo
cmeneHel OKUCIeHUS XUMUYECKUX DTIeMEHMO08,
no 0OpamuMocmu, no Y4acmuio
Kamanuzamopa,).

OK30- u 3HOOMepMuUiecKue peakyuu,
mepmoxumudeckue ypaeuerus. Ilonamue o
cKkopocmu xumudeckoti peaxyuu. Ilouamue o
20MO2EHHBIX U 2eMEPO2EHHbIX PEeAKYUSIX.
Ilonamue 06 obpamumvix

U HeOOPAMUMBIX XUMUYECKUX PEaKYUsIX.
Tlonamue o xumuueckom pagHogecuu.
Dakmopyl, enuAOWUe Ha CKOPOCHb
XUMUYECKOU peakyuu U NOJONCeHUe
XUMUYECKO20 PABHOBECUSL.

PackpbIBaTh CMBICI U3y4aE€MBbIX TTOHATHH U
MIPUMEHSTH 3TH MTOHATHS MPU ONTMCAHUY CBONCTB
BEILIECTB U UX MPEBPAICHUII.

KnaccudunnpoBath XuMHYECKHUE PEAKITUH TIO

Pa3IMYHBIM MIPU3HAKAM.

YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPeaKIuu OT Pa3INYHBIX (DAKTOPORB MO/
PYKOBOJICTBOM YUYHUTEJISI.

[IporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX TIOCJIC TTPEABAPUTEIIHLHON PAOOTHI.

OrnpenensiTh OKUCIUTED U

BoccTaHoBuTelabs B OBP.

CocTaBiATh 3JIEKTPOHHBIN OajaHC

peaKIuu.

[Tpon3BOAUTH BEIYUCICHUS TTO0 XUMUYECKUM

YpPaBHEHUSAM 10 aJITOPUTMY.

44




OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE

peakuuu (JIEKTPOHHBIN OanaHC

OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU

peakIum).

JdemoHcTpanumn

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOI

peaKIuu OT Pa3IMYHbIX (DAKTOPOB.

2. BoznericTBre katann3aropa Ha CKOPOCTh
XUMHUYECKOW PEaAKIIUH.

3. [Ipumepbl HEOOpaTUMBIX U OOpPaTUMBIX
peaKIuu.

4. CMeIlIEHNE PAaBHOBECHUSI XUMUYECKOU
peaKuum.

Buviuucnenun

— KOJIMYeCTBa BEIIECTBa, 00BhEMA U MacChl

pEareHTOB WU IPOJYKTOB 10 YPaBHEHUAM

XUMHUYECKUX pEaKInil

BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIE U YCTHBIE
OTBETHI C ONOPON HAa UH(POPMALIUIO U3 yUEOHUKA U
CIPaBOYHBIX MAaTE€PUAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH MOCJIe TPEeABAPUTEILHOTO
CTPYKTYpPHpPOBaHHUS MaTepuaa.

Hcnonb30BaTh NpU BBITTOJIHEHUH YUEOHbBIX 3aJJaHUN U

B IIpoLecce

MCCIIEJIOBATEIBCKOM EATEIBHOCTH Hay4YHO-

NOMYJISIPHYIO JINTEPATypPy XUMHUUECKOTO

coJiep KaHMsl, CIIPABOYHBIE MAaTEPHAJIbI, PECYPChI

HHTepHeTanocne KOHCYIbTAllUU C IEAATOTOM.
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Tema 2.
DJIEeKTPOJIMTHYECKA
1 IMCCOLUALIMS.
XumMuyecKkue
peakuuu B

pacTBopax
(8 )

Teopus AIEKTPOIUTUYECKOU
JIUCCOLIMALIAH. DIEKTPOIUTEI 51
HEINEKTPOIUTHl.  KaTHOHBI,  aHMOHBL

Mexanuzm  Ouccoyuayuu  eewecms ¢
PA3UYHBIMU BUOAMU XUMUUECKOU C853U.
Cmenenv  Ouccoyuayuu. CHILHBIE H
cia0ble AJIEKTPOJIUTHI.

Peakiuu HOHHOTO OOMEHa, YCIOBHSI X
npoTekanus. MIOHHbIC ypaBHCHUS
peaKIuu.

XHUMHUYECKHE CBOMCTBA KUCJIOT,
OCHOBAHHUM U COJICH B CBETE
MIPEICTABICHUH 00 JIEKTPOIMTHUECKON
nuccoraiuu. CpenapactBopa. [lonsitue
O THUJIPOJIU3E COJICH.

KauecTBeHHbIE peakIy Ha KATHOHBI

¥ QaHUOHBI . XJIOPHUJI-, OPOMUI, HO3H]I-,
cynbdar-, kKapOoHaT-,

cunukar-pocdar- aHHOHBI, THIAPOKCHT-HOHBI
KaTHOHBI aMMOHHUS, MATHHS, KaJIbIIUs,
aJIIOMUHUA, >kejie3a 2+, 3+ , IMHKa,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX..
JdemoHcTpanumn

DneKTprYecKas MpOBOIUMOCTb PACTBOPOB
BEIIIECTB; IBH)KCHUC HOHOB B
AICKTPUUYSCKOM TIOJIC.

OMBITBI, WILTIOCTPUPYIOMINAE MPU3HAKH
MIPOTEKAHMS PEaKIIHi HOHHOTO 0OMEHa.
OMBITHI 11O OTIIPEICIICHUIO CPEIBI B pacTBopax

PackpbIBaTh CMBICII U3y4aeMBbIX IIOHATHUM, a TAKKE
CMBICJI TEOPUH DJIEKTPOIUTUYECKOUN TUCCOLIUALIUN C
ONIOPOM HA CXEMBI.

OOBSICHATH IPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C ITOMOIIBIO MIE€1arora.

CocTaBiATh ypaBHEHUS TUCCOLMAILIMU KHUCIIOT,
LEJI04€HN U COJIEH, ITOJIHbIEC U COKPALLEHHBIE
WOHHBIE YPABHEHUSI XUMUUECKUX PEAKLINAM
MOHHOTO
oOMeHa.

[InaHMpOBaTh U OCYIIECTBISATH HA MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, IPOBOIUTH
HaOJII0JICHUs], J1e1aTh BBIBOBI 110 pe3ybTaTaM
HKCHEPUMEHTA [T0CIIE IPEIBAPUTEIBLHON PaOOTHI.

CrnenoBaTh npaBuiiaM 0€30MacHOI pabOTHI B

Ja00paTOpPHUH MpH
UCIIOJIb30BAHUN XUMUYECKOU IOCYBI U
000py10BaHMsI 1O KOHTPOJIEM ITeJjarora.

[Ipon3BOAUTH BBIYUCICHUS 110 XUMHUECKUM

YPaBHEHHUSM.

BricTpanBaTh pa3BEpHYTHIC IUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(POPMALUIO U3
y4eOHMKA U CIIPaBOYHBIX MaTepUaIOB, TPaMOTHO
VICIIOJIb30BATh U3YyUYECHHBIN MOHSATUWHBIN
anmapar Kypca XMMHUH ITOCJIE PEIBAPUTEIIBHOTO
CTPYKTYpHUPOBaHHsI MaTepuaa.

Hcnonb30BaTh NpH BBIITOJIHEHUH YUEOHBIX 3aJaHUN U

B IIpo1ecce
MCCIIEOBATEIBCKON NESITENbHOCTH HAY4YHO-




coJeil (xaopuaaHaTpus, KapOoHaTa HATpHs, NOMYJISIPHYIO JINTEPATypPy XUMHUECKOTO

XJIOpHJIa LIUHKA). COZIEp>KaHUsl, CIPABOYHBIE MATEPHUATIBI, PECYPCHI
JlaGopaTtopHble u HNHTepHeTanociae KOHCYJIbTAUU C IIEJArOrOM.
NMpPaKTHYEeCKHe

padoThI

JlabopamopHuiii onvim:

Ne&Peakiiuu noHHOro oOMeHa B

pacTBOpax 3JIEKTPOJUTOB: Cyibdara

meu(Il)

U mEnoun, KapOoHaTa HATPUS U COJITHON
KHUCJIOTBI, pEaKIIUsI

HEUTpAIU3aLMU MEXKIY THAPOKCUAOM KU U
COJISTHOM KHMCJIOTOM.

Ne9. KauecTBeHHBIE peaKIIMu HAa UOHBI B
pacTBope.

IIpakxmuueckas paboma:

No 1. Pemienue skciepuMeHTaIbHbBIX 3a4a4 10
TEMeE.

Buviuucnenusn

— I10 YPABHEHUSAM XUMHUYECKUX PEAKIIUN

Pasnea 2. HemeTa/LiIbl M UX
coennuenus (24 q)
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Tema 3. O0man
XapaKTepPUCTUKA
XHMHYECKHUX
3j1eMeHTOB VIIA-
rpynsbl.

T'asorensl
(4 1)

OO6m1as xapakTepUCTHKA TaJIOT€HOB.
OcoOEHHOCTH CTPOCHHS ATOMOB 3THUX
AJIEMEHTOB, XapaKTEePHBIE ISl HUX

CTEIeHU

okucienus. CTpoeHue u pu3nyecKre cBoMcTBa
POCTHIX

BEII[ECTB — TaJIOT€HOB. XUMHUYECKHE
CBOIICTBa Ha IPUMeEpPE XJIOpa
(B3aMMOJICHCTBUE C METAJIJIAMU,
HeMeTaiaMu (BOJIOPOJIOM M KUCTIOPOAOM),
wenouamu). Xnoposoaopo. ComnsiHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, no/IyueHue,
npuMeHeHne. KauecTBeHHbIe

pEeaKIuu Ha rajoreHUu1-uoHbI. /Jeticmsue
XJI0pa u X10po8ooopooa Ha opeaHu3m
yenogeka. Baxxnenmme XJ0puibl U X
HAXOXKJICHHE B IPUPO/IE.

JdeMoHCTpanuu

Buneomarepuaiibl: rajJoreHsl U Ux
coenuneHus. O0pasIbl XJIOPHUIOB.
JlabopaTopHble U NpaKTHYEeCKHE PA0OTHI
JlabopamopHhuiii onvim:

PacnoznaBanue xJ10pu1-HOHOB.
lIpakmuueckas paboma:

Ne 2. Tlonmydenue CONSTHON KHCIIOTBI, U3y4YeHUE
€€ CBOMCTB.

Buvtuucnenusn

110 YPABHEHUSIM XUMHUUYECKUX PEAKIIUM.

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB HEMETAJUIOB U UX COCIMHEHUH B IIpeienax
MaJIbIX MEPUOAO0B U TJIABHBIX MOATPYIII
[TeproanyecKon CUCTEMBI XUMUYECKUX DJIEMEHTOB
C Y4€TOM CTPOCHHSI UX aTOMOB C HCIOJIb30BaHUEM
CXEMBEI.

XapakTepu3oBath GU3NIECKUEC U XUMUUECKUE
CBOMCTBA MPOCTHIX BEIIECTBraJOTeHOB (Ha
puMepe XJIOpa) U CIOKHBIX BEIIECTB
(X710pOBOIOPOIA, XJIOPUIA HATPHS), CITOCOOBI UX
MOJIyYeHUs, MPUMEHEHUE Y 3HAaUCHUE B MPUPOJIE U
YKU3HU YEJIOBEKA TOCJIE CTPYKTYPUPOBAHUS
Marepuania.

OrnpenensTh TaJOreHUA-UOHBI B pAaCTBOPE C
WCIIOJIb30BaHUEM TaOIUIIBI "X apaKTepHbIC
peaKuuy Ha aHUOHBI'".

[InaHMpOBaTh M OCYIIECTBIISITH HA TTPAKTUKE
XUMHUUYECKHE IKCIICPUMEHTHI, IPOBOJIUTH
HaOJIIOZICHUS, IeJIaTh BBIBOIBI IO pe3yjIbTaTaM
AKCIIEPUMEHTA ITOCTIe TIPeIBAPUTEILHON PAOOTHI.
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Tema 4. O01man

XapaKTepPUCTUKA
XUMHYECKHUX
2JIEMEHTOB VIA-

rpynnsl. Cepa u eé
coequnenus (5 u)

OO6m1as xapakTepucTuka 3eMeHToB VIA-
rpynnsl. OcobeHHOCTH

CTPOEHHMS aTOMOB ITHX JIEMEHTOB,
XapakTEPHBIE ISl HUX CTETICHU OKUCIICHUS.
Crtpoenue u punyeckrue CBOMCTBA MPOCTHIX
BEILECTB — KHUCJIOPOJIA U CEPBI.
AnnoTtporHbie MOAU(UKAIIUN KUCIOPOaa U
cepbl. XUMUYECKHUE

CBOMCTBA cepbl. B3anmoaencTeue ¢
HEMETAJIJIAaMHU - BOJOPOJOM U KUCIOPOAOM,
MeTaJJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU
u

cepHoil kuciaotamu. CepoBOgOpO, CTPOEHHUE,
buznveckue

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2J1eMeHTOB VIA-rpynmnsl u ux
COCMHECHUN
C YYETOM CTPOCHHMSI UX ATOMOB C OIOPOM Ha CXEMY
"N3MeHeHne painycoB BIIOATpyIax'.
Xapaktepu3oBath (puznveckue
¥ XUMHUYECKHE CBOMCTBA MPOCTOr0 BEIIECTBA CEPhI U
€€ COeIMHEHUN
(cepoB0O10pOJA, OKCUIOB CEPBI, CEPHOU KUCIIOTHI,
CyJb(aToB), CIOCOOBI UX

49




Y XUMUYECKHE CBOMCTBA (KUCIOTHBIC U
BOCCTAHOBUTEIIbHBIC). OKCHUJIBI CEPBI KaK
pEeACTaBUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kuciora, pu3n4ecKue u

XUMHUYECKHE CBOMCTBA (00IIHE KaK
peCTaBUTENS Kilacca KUCIOT U
cneyughuueckue), npumeHenue. CepHucrasi
KHCJIOTA.

Xumuueckue peaxyuu, nexcaujue ¢ 0CHO8e
NPOMBILUNEHHO20 CNOCOOA NOJIYYEHUS CEPHOT
Kuciomsl. Annapamuel u npomexarujue 8 Hux
npoyeccul (Ha npumepe npouz8o0Ccmada
CEepHOU KUCIOMbL).

Conu cepHOM KUCIOTHI, KAYECTBEHHAs PeaKius
Ha CyJb(aT-uoH.

Haxoxnenue cepsl v €€ COeTMHEHUI B
pUupojie. Xumuueckoe

3azpsa3HeHue oKpyicaouell cpeovl
COeOUHeHUAMU cepbl (KUCIOMHBLE 00HCOU,
3aepsa3HeHue 8030yxXa U 6000EM08), CNOCOObI
€20 npedomepaueHus.

JdemoHcTpanumn

Konnekuun (BuaeomaTepuansl): cepa u eé
COEIMHEHUS.

OOyrnmBaHue caxapa moJj| IeCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
JlabopaTopHble U NpaKTHYEeCKHE PA0OTHI
Jlabopamopnule onvimboi:
O6Hapy:xeHue cyib(paT-uoHOB.

MOJIyYEHU s, MPUMEHEHUE U 3HAUCHUE B
MIPUPO/IC U KU3HU YEJIOBEKA C OTIOPOH Ha CXeMY
U TUJIaH.

OnpeaensaTe HATUYKUE CYJIb(aT-HOHOB B PACTBOPE.

OOBSCHATH CYITHOCTb SKOJIOTMYECKUX MTPOOIIEM,
CBSI3aHHBIX C TIEPEPaOOTKON COETMHEHUN CEePhI
MoCJie CTPYKTYpUPOBAHUS MaTepHaa.

[InanupoBaTh M OCYIIECTBIISITH HA MPAKTUKE
XUMHUYECKHE IKCTICPUMEHTBI, IPOBOIUTH
HaAOJIOZICHUS, JIeJIaTh BBIBOJIBI TI0 PE3YJIbTaTaM
IKCIICPUMEHTA.

CrnenoBath mpaBuiiaMm 0e30macHOM paboOThI B

JabopaTopuu npu
WCIIOJIb30BAHUU XUMUYECKOU MOCYABI U
000pyAOBaHMs O] PYKOBOACTBOM I1€]arora.

[Ipon3BOANUTH BBIUUCICHHS IO XUMUUYECKUM

YpaBHEHHUSIM 10 anroputmy. Mcronas3oBaTh Ipu

BBHITIOJTHCHUHW YUYEOHBIX 3a/IaHUI TEKCTHl YUCOHHUKA,
cupaBouHble MaTepuaisl (Ilepruoanueckyto
CUCTEMY XUMUYECKUX 3y1eMeHTOB /1. .
MenpeneeBa, TaOIHUIYy paCTBOPUMOCTH KUCJIOT,
OCHOBAHMHU U COJICH B BOJIC,
ANEKTPOXUMHUYECKUH PsAJT HATPSYKEHUN
METaJLJIOB).

Hcrnonp30BaTh TP BHIMOJIHEHUN YY€OHBIX 3a/IaHUI
U B [IPOIIECCE UCCIIEN0BATENBCKOM IEATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY XUMUUYECKOTO
coJlepkaHusl, CIIPaBOYHbIE MaTepUabl, PECYPChI
HNuTepHeTanocae KOHCYJIbTallMU € TIEJaroroM




B3aumopeiictBue paz0aBiieHHOW cepHOU

KHUCJIOTHI C [IUHKOM.
Boiuucnenua
110 YPAaBHEHUSIM XUMUYECKUX PEAKLIUM
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Tema 5. O0mas
XapaKTepPUCTHKA
XHUMHYECKHX
3JIeMeHTOB VA -
rpynmnsl. A3or,
(pochop u ux
cOeIMHEeHUS

(7 =)

OO0mrast XapaKTEpPUCTHKA JIEMEHTOB V A-
rpynnsl. OcobeHHOCTH

CTPOEHUS aTOMOB 3THX JJICMECHTOB,
XapaKTEePHBIC I HUX CTCTICHU OKUCICHUS.
A30T, pacnpocTpaHEeHHE B PUPO/IE,
du3HUeCcKre U XUMUYCCKHE CBOMCTRA.
KpyroBoport azora B nmpupoje.

AMMUaK, ero GU3NYECKUe U XUMHUICCKHUEC
CBOICTBA, MOJyueHre unpuMenenne. Comu
aMMOHMUS, UX (PU3NYCCKUE U XUMHICCKHUEC
CBOICTBa, NpuMeHeHHE. KauecTBeHHas
peakiys Ha HOHbI aMMOHHS. A30THAsI KHCIIOTa,
e€ ¢pu3HUecKre U XUMUYECKHUe CBOMCTBRA
(oO1mMe Kak MpeaCcTaBUTeNs Kilacca KUCIOT U
cneyuguueckue). Azomucmas Kucioma.
Hcnonvzosanue numpamos u coneii amMmoHUs
8 Kauecmee MUHEPAIbHbIX YOOOPeHU.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpellbl COeTMHEHUSMHU a30Ta (KUCIOTHBIE
JIOK]TH, 3aTrPsI3HEHNE BO3/1yXa, MMOYBBI U
BOJIOEMOB).

dochop, arromponnvle moougurxayuu
Gocgopa, busnveckue U XUMUYECKHE
CBONCTBA.

Oxkcun dochopa(V) u pochopHas

KHACTIOTa, (PU3NIECKUE U XUMUIECCKUE
CBOWCTBA, noayuenue. Kauecmeennas
peaxyus Ha pocgham-uorui.

Hcnonvzosanue gpocpamos 6 Kauecmse,

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JeMEHTOB VA- rpynnel H  HX
COEJIMHEHUN C YUETOM CTPOEHUS UX aTOMOB.

XapakTtepu3zoBaThb (PU3NYECKHE U XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB a30Ta U (pocdopa u
UX COeJuHEHUN (amMMmuaka, cojeil amMMOHWS,
a30THOMU KHCJIOTHI, HUTPATOB, oKcuzaa
docdhopa(V) u bochopHOIl KUCTOTHI,
dbocdaToB), crmocoObl UX MOTYyYEHUs, IPUMEHEHUE
U 3HAUYCHHE B TPHUPOJAEC M KU3HU YEIOBEKa C
UCIIOJIb30BAHUEM CXEMBI.

OnpenensiTe HOHBI aMMOHUS U (ochaT-uOHBI B
pacTBOpE € UCIOJIb30BAHUEM TaOIUIIBI
"XapakTepHble peakilMi Ha KaTUOHBI U aHUOHBI'".

OOBSICHATH CYUTHOCTh KOJIOTUUECKHUX MPOOJIEM,
CBSI3aHHBIX C HAXOKJICHHEM COCAMHEHHI a30Ta U
docdopa B okpykarolen cpese.

[TmannpoBaTh U OCYIIECTBIATH HA IPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, POBOJAUTH
HAOJIIOICHMSI, JIeJIaTh BBIBOJIBI 110 pe3yIbTaTaM
JKCIIEPU-MEHTA.

CrnenoBath mpaBuiiam 0€30MacHOM paOOTHI B
71a00paTOpUU MPH UCTIOJIH30BAHUH XUMHUUECKON
MOCYJIbl U 000PYAOBaHUSI.

[Tpon3BOAUTH BHIYUCICHHS TI0 XUMHYECKIM

YpaBHEHHSIM.

Hcnonb30BaTh MpH BBHITIOJTHEHUH YICOHBIX
3aJJaHUI TeKCThl y4eOHUKa, CIIPAaBOYHBIE
MaTepuabl (MEPHOJUIECKYIO CUCTEMY




MUHEPAbHBIX YOOOPEeHULI.

3arpsi3HEHUE MPUPOTHBIX BOJOEMOB

dbocdharamu.

JdemoHcTpanumn

Komnexuuu: hochop u ux coenuneHus.

B3aumopeinicTeue KOHIEHTPUPOBAHHOU

A30THOM KHUCJIOTHI C MEJIBIO.

JlaGopaTopHble ¥ NpaKkTHYeCKHe PadoThI

JlabopamopHvie onvimel:

1. BzaumonencTBue coieii aMMOHMUS C
EJI0YBIO.

2. O3HaKOMJIEHHE ¢ 00pa3laMy a30THBIX U
dbochopHbIX yaoOpeHuUid.

IIpaxmuueckas paboma:

Ne 10. TTonyuenue ammuaka, U3y4eHUe ero

CBOWCTB.

Boiuucnenun

110 YPAaBHEHHSM XUMUYECKUX PEAKIUU

XUMHYeCKUX 3aeMeHToB . 1. Menneneena,
Ta0IUIly paCTBOPUMOCTH KUCTIOT,
OCHOBAHHUM U COJIEH B BOJIEC,
AIEKTPOXUMHUYECKUN PsAJl HAIIPSYKEHUN
METAJIJIOB).
Hcnons30BaTh TPH BHITIOJIHEHUU YUY€OHBIX 3aJIaHUN U
B IIpolecce
MCCIIEIOBATENBCKON NEATEIbHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMUUYECKOTO
CoJIEp>KaHusl, CIPAaBOYHbBIE MaTEPHUAIIbl, PECYPChI
NuTepHeTanocie KOHCYJIbTallUK C TIEIarorom

Tema 6. Oomas
XapakKTepuc- THKA
XHMHYECKUX

Yraepon, aluIOTpOITHbBIE
Moaupukanuu rpadur, anmas.
BzaumopeiicTBue ¢ MeTaLiaMu,

OOBsICHATB 00ITHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 311eMeHTOB [V A-rpynimsl n ux
COCIMHEHUH C yUETOM CTPOEHHUS UX aTOMOB.
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3jieMmeHTOB IVA- HEMeTaJUIaMH, XapakTepu3oBaTh (PU3NYECKUE U XUMUUECKUE
rpyInIbIl. KOHILICHTPUPOBAHHBIMH a30THOM U CBOMCTBA MPOCTHIX BEUIECTB yII€pPO1a U KPEMHHUS
Yriepoa u KpeMHMH | CEPHOM KUCIIOTAMU, PACIPOCTPAHEHUE U UX COCAMHEHMH (OKCUIOB yTIepoa, YroJIbHOM
U MX B IpUpoie, GU3NUECKUE U XUMUYECKUE
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COCANHCHUA

(8 =)

cBoiicTBa. Ancopouus. Kpyrosopor yriepona B
IpHUpPO/IC.

Oxkcuasl yriepoaa, ux puzndeckue u
XHAMHYECKHE CBOMCTBA, UX JCUCTBUEC HA
KUBBIC OPTaHU3MBI, TTOTYYCHUE U
IPUMCHCHHE.

Ironoeuueckue npobaemvl, C83aHHbIE C
oxcuoom yenepooa(lV); eunomesa
27100a1bHO20 NOMENIeHUs. KIUMAma,
NapHUuKo8wvlil 3¢ghghexm.

VYroapHas KHCIIOTa B €€ COJTH, UX (PU3HUCCKHE
U XUMHYECKHE

CBOMCTBa, MOJYYCHUE U IPUMEHEHHUE.
KauecTBenHas peaxiius Ha KapOOHAT-UOHBI.
Ilepsonauanvhvie nonamusi 06 opeaHu4ecKux
8eUlecmeax Kaxk 0 COeOUHEHUSX Yenepood.
0COOEHHOCU COCABA U CIMPOEHUSL.
Ilonamue o buonocuuecku 8aiCHbIX
geujecmeax. Jcupax, beakax, yenesoodx.
Mamepuanvrioe eOUHCMB0 OpeaHUYeCKUX U
HeopeanuyeckKux coeOuHeHull.

Kpemnuii, eco gusuueckue u xumuueckue
ceolicmea (Ha npumepe 83aumooeticmeust ¢
Memaniamuy U HemMemaiiamu), noayueHue u
npumeHeHue 8 dJIeKMpoOHUKe.

Coeounenus kpemnus 6 npupooe. Obujue
npeocmasnenus 06 oxcude kpemuusa(lV) u
KpemHuegou kuciome. Cunuxamol, ux
uUcnonv3oeanue 8 Oblmy, meouyune,

KHUCJIOThI, KapOOHATOB, OKCUA KPEMHUSI,

KPEMHHUEBOM KUCIIOTBHI,

CHJIMKATOB), CIIOCOOBI UX MOJIYYEHHUs], IPUMEHEHHE

Y 3HAYEHHE B MPUPOJE U KU3HU YEITOBEKA.
OnpenensiTe KapOOHAT-

U CUJIUKAT- MOHBI B

pacTBope.

OOBSICHATH CYUTHOCTh KOJIOTUUECKHUX MPOOJIeM,
CBSA3aHHBIX C HAXOKJIECHHUEM YTJIEKUCIIOrO ra3a B
OKpYaIOIIIEH Cpelie.

NnnrocTpupoBaTh B3aUMOCBSI3b HEOPTaHUYECKUX

COEIMHEHUH yTiepoaa U OPraHUYECKUX BEIIECTB
10Ji pyKOBOJICTBOM YUYHUTETIS.
[InanupoBaTh M OCYHIECTBISATh HAa MPAKTUKE
XUMUYECKUE JKCIIEPUMEHTHI, MIPOBOJIUTH
HAOJIO/ICHUs], JIeNaTh BBIBOJBI IO pE3yJibTaTaM
HKCIIEPUMEHTA IIOCIIE TIPEIBAPUTEIHHON PaOOTHI.

CnenoBathb npaBuiiaM 0€30MacHOM paboThI
B J1a00OpaTOpPUU MPU UCTIOJIB30BAaHUHU
XUMUYECKOU MOCYbl 1 000PYI0OBAHMUS.

Hcnonb30BaTh MpH BBHITTOJIHEHUH YIEOHBIX
3aJIaHUi TeKCTHl yueOHUKA, CIPAaBOYHBIC
martepuansl (Ilepuoguueckyro cucremy
xumu4deckux anemMeHToB 1. 1. Menaeneena,
Ta0IUIy paCTBOPUMOCTH KUCIIOT,

OCHOBAHMHU U COJICH B BOJIC,

ANEKTPOXUMHUYECKUH PSAJl HATPSIKCHUN

METaJIJIOB) MOCJI€ KOHCYJBTALMU C TIEJJarOroM.
Hcrionp30BaTh IPU BBIOJIHEHUU YY€OHBIX 3aIaHUI U

on
on




NPOMbBIULTIEHHOCMU. Baorcnetiwue
cmpoumeilibHble Maniepuasl. Kepamukda,
cmexKno, yemenm, 6€m0H, Jicene300emon.

B IIpOLiecce
UCCIIEI0BATEIbCKON ACATENBHOCTH HAYYHO-
NONYJIAPHYIO JINTEPATYPy XUMHUYECKOTO

IIpobnemul bezonacrnozo

UCNONB308AHUSL CIPOUTNEIbHBIX
Mamepuanos 8 NOBCEOHEBHOU HCUIHU.
JdemoHcTpanumn

Mojienu KpUCTaIMYECKUX PEeIIETOK aiMasa,
rpadura, MoieKybl QyiiepeHa.
AncopOiusi pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTiéM. [IpoTuBoras.
Buneomarepuansl: cuiukaTHast
MPOMBIIUIEHHOCTh. Mojienu

MOJIEKYJI OPraHUYECKHUX BEIIECTB.
JlaGopaTopHble ¥ NpaKkTHYeCKHe PadoThI
JlabopamopHuiii onvim:

KauecTBenHast peakius Ha KapOOHAT-HOH.
Ilpaxmuueckue pabomui:

Ne 11. TlonyuyeHue yriaekucioro ra3a u
W3Y4YEHHE €ro CBOMCTB. KauecTBeHHas
peakius Ha KapOOHAT-HOH.

Ne 12. Pemienue skcriepuMeHTaIbHBIX 33124 110
teme «Hemerauib.

Buviuucnenua

[0 YPAaBHEHUSM XUMHUYECKUX PEAKIIHA,
€CJIM OJMH U3 PEarcHTOB JIaH B BUJE
BOJITHOT'O pacTBOpa ¢ U3BECTHOM MACCOBOU
JOJIEH.

COJIep KaHMsl, CIIPABOYHbIE MAaTEPHUAJIbI, PECYPChI
HHTepHeTanocie KOHCYIbTAlMU C IEAATOTOM.

Pa3gen 3. MeTa/iibl M UX
coequnenus (20 u)
20




Tema 7. O0mue OO611ast XxapakTepUCTHKA XUMUYECKUX PackpbIBaTh CMBICII U3y4aeMbIX ITOHATUN U
CBOMCTBA 3JIEMEHTOB — METAJIJIOB Ha MIPUMEHSATH 3TU MOHATHS MPU ONTMCAHUN CBONCTB
METAJIVIOB OCHOBaHMM UX I0J0XeHus B [lepuonnyeckon BEILIECTB U UX IPEBPALLCHUM.
(4 a) CUCTEME XUMMYECKUX A1eMeHTOB [[. U. OOBSICHATH O0IIME 3aKOHOMEPHOCTH B
MenpneneeBa u cTpoeHus: arTomoB. CTpoeHue M3MEHEHUHU CBOMCTB 3JIEMEHTOB- METAJIJIOB U UX
MeTauioB. MeTtamueckas CBsi3b U COEJMHEHUH C YYETOM CTPOCHHS UX aTOMOB.
MeTaJTnYeCKast XapakTepu30BaTh CTPOCHHUE METAJLIOB, 00IIHE
KpUCTaJUIMYECKasi PEIIETKA. bu3nYeCKre U XUMHUUYECKUE CBOMCTBA METAJLIIOB.
DIIEKTPOXUMUUECKUI Psif XapakTepu30oBaTh 00IIHE CITOCOOBI TTOTYUCHUS
HanpsHKEHUA MeTauioB. OU3nyeckue u METaJIJIOB MOCJIE CTPYKTYpPUPOBaHMS MaTepuaa.
XUMHYECKHE CBOMCTBA MeTaioB. Obwue CrnenoBatb npaBuiiaM 6€30MacHoO paboTh
cnocobvl nonydenuss memannos. [lonamue o B J1a00OpaTOpPUU MPU UCTIOJI30BAaHUU
KOPPO3UU Memaiilos U OCHO8Hble CNOCOObl XUMHYECKOU MOCYAbl U 000PYAOBaHUS.
3awumuol om koppo3suu. Cniagul (cmaib, [Ipou3BOANTH BBIUKCIEHHS IO XUMUYECKUM
YyeyH, OPATIOMUHUL, OPOH3A), UX YpaBHEHUSIM.
npumeHenue 8 Oblmy u NPOMbIULIEHHOCMU. Hcnonb30BaTh MpU BBHITTOJIHEHUH YIEOHBIX
JdeMoHCTpamuu 3aIaHUi TEKCThl yUeOHUKA, CIPAaBOYHBIC
O3zHakomiieHue ¢ 00pasiamu martepuaisl (Ilepuoanueckyro cucremy
METaJJIOB U CIIJIAaBOB, X xumudeckux ’nemMeHToB 1. 1. Menaeneena,
(bu3MUEeCKUMH CBOMCTBAMU. TaOJIHUITYy PACTBOPUMOCTH KHUCJIOT,
Moaenu KpucTaUNIMYECKHUX OCHOBAHMHU U COJICH B BOJIC,
pPELIETOK METAJUIOB. AIEKTPOXUMHUYECKUH Pl HATPSKCHUN
Buneomarepuansl: Koppo3ust METaJIOB).
METAJLJIOB. Hcnonp30BaTh IPU BHIOJIHEHUU YY€OHBIX 3a/IaHUI 1
JlabopaTopHble U NpaKTHYEeCKHE PA0OTHI B IIpoLIECcCe
JlabopamopHvle onvimul: MCCIIEIOBATENBCKOM AEATENBHOCTA HAYYHO-
O3znakomiieHHe ¢ 00pa3iaMu CIIJIaBOB MOMYJISIPHYIO JIMTEPATYPY XUMUUECKOTO
METAJIOB. COZEp>KaHUs, CIIPABOYHBIE MAaTEPHUAJIbI, PECYPCHI
3aBUCUMOCTb CKOPOCTH PEAKLIUN MeTanJ_}a c HNHuTepHeTanocie npeaBapuTeIbHON




KHUCJIOTOM OT IPUPOIBI METAJLIA.
Botuucnenusn

— IO YPaBHCHHUAM XUMHYCCKHX peaKHHﬁ,
eciiu 0OUH U3 peacenmoe codepofcum npumecu

KOHCYJIbTallMM C II€Aarorom
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Tema 8. Baskueiimmue
METAJLJIBI U MX
coeIMHEeHU

(16 1)

[[lenoynble Metauibl. IlomoxeHue B
[lepuonnyeckoid cUCTEME XHUMHUYECKUX
anemeHToB JI. 1. MenneneeBa, crpoeHue
aToMoB. HaxoxieHue B nmpupoe.
du3nyeckue U XUMUIECKHEe CBOMCTBA (Ha
npumepe HaTpus U kanus). OKkcuabl u
TUJIPOKCHUIBI HATPUS U KaJUA.
[IprMeHeHue MEeTOYHbIX METAJNIOB U UX
COCTMHEHUM.

[Ilen1oyHO3eMENbHBIE METAIbl MarHui u
KaJIbIIUH, CTpOoeHUE aTOMOB. [losiokeHue B
[lepuonnyeckoid CcuUCTEME XUMHYECKUX
3JIEMEHTOB . n. MeHnpeneena.
Haxoxnenue B nmpupozne.

DU3nYEeCKUE U XUMUYECKUE CBOKCTBA.
Baxwueiine coeuHeHUs Kaablus (OKCHU,
TUIPOKCHU]L, COJIN). JKécmKkocmb 60061 U
Ccnocobbl eé ycmpaneHusl.

Anromunuii. [Tonoxenue B [lepuoauueckoit
CHUCTEME XUMHUYECKUX 3j1eMeHTOB JI. 1.

MenpeneeBa, ctpoeHue aroma. HaxoxaeHnue B

npupoje. Pu3nvyeckue 1 XMuMHUUECKUe
cBoiicTBa. AMpoTepHbIe

CBOMCTBA OKCHJIA U TUAPOKCHUAA.
Keneso: cocTtaB, CBOiiCTBa U
nonyyenue. [lonoxenue B
[lepuonnueckon cucreme

XUMHUYECKUX JIEMEHTOB

1. 1. MenpneneeBa, CTpOEHUE aToMa.
Haxoxnenue B npupoge. uznueckue n

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
MU3MEHEHUH CBOWCTB 3JIEMEHTOB- METAJIJIOB B
rpynnax 1 ux COCJUHEHUHN C Y4ETOM CTPOCHUSA
UX aTOMOB.

XapakTepu3oBaTh (PU3NYECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB METAJIJIOB U UX
coeJlMHEeHUH (OKCUIOB, THUJIPOKCHUJIOB, COJIEH) C
OTMOPOM Ha CXeMY, CIIOCOOBI UX MOTYYESHHUS,
MPUMEHEHUE U 3HaUCHUE B IPUPOJIE U KU3HU
YeJioBeKa.

Pacrno3naBaTh ¢ MOMOIIBIO0 KAYECTBEHHBIX PeaKui
MOHBI METAJJIOB (MarHus, KajabIus, aIFlOMUHUS,
IIMHKa, kenesa (2+), xxenesa (3+), meau (2+) ¢
UCIIOJIb30BaHNEeM Ta0IuIIbI "' XapaKkTepHbIe peaKIu
Ha KaTUOHBI".

[TmanrpoBaTh U OCYIIECTBIIATH HA MPAKTUKE
XHUMHUYECKHE KCTIEPUMEHTBI, IIPOBOJUTH
HAOJIIO/ICHUS, IeJIaTh BHIBOJIBI 110 pe3yibTaTaM
IKCIIEPUMEHTA.

CnenoBath npaBuamM 0€30macHON paboTHI B
71a060paTOPUH MPH UCTIOTH30BAHUN XUMUYECKON
MOCYZIbI M 000PYI0BAHHUS.

[Tpou3BOANUTH BBIUUCICHHS IO XUMUUYECKUM

YpaBHEHUSIM.

BricTpanBaTh pa3BEPHYThIE TUCHMEHHBIE U YCTHbBIE
OTBETHI C ONOPON Ha MH(OPMALIUIO U3 YUYEOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
VCIIOJIb30BATh NU3YUYCHHBIN NOHATUMNHBIN anmnapar

Kypca XUMUHU.

Hcronp30BaTh IPHU BHIOJHEHUU YUY€OHbBIX 3aIaHUI U




XUMHYECKHE CBOMCTBA. OKCHUABL, TUIPOKCUIBI | B IPOLIECCE

u comiuxene3a(ll) UCCIIEIOBATEILCKOM IESITENHHOCTH HAYYHO-

u xeneza(Ill). NOMYJISIPHYIO JINTEPATypy XUMHUECKOTO
JleMOHCTpauu COJIep KaHMsl, CIIPABOYHbIE MAaTEPHUAJIbI, PECYPChI
B3aumopenictBue HaTpus ¢ BOJOU. HMHuTepHeTanocie npeaBapuTeaIbHON KOHCYIbTalluu
OxpammBaHue miaMeHu HOHAMU C TMe1aroroM

HaTpud U Kaius. OKpalinBaHue

IJTAMEHU MOHAMU KaJIbIHS.
B3auMmoneiicTBrue okcHIa Kaablisg ¢ BOJOM.
Buneomarepuansl: TOpeHHE Kere3a B
KHUCJIOPOJIE U XJIOPE.

JlaGopaTopHblie U NpakTHYecKue padoTbl
JlabopamopHvie onvimoi:

O3HakoMJieHHEe ¢ o0pa3iamMu

AJIIOMUHUS U €r0 CIIJIaBOB.

AMdoTepHBIe CBOMCTBA THAPOKCHUIA
AJTIOMHUHUS.

KauecTBeHHBIEC peakii HAa HOHBI JKEJE3a.
IIpakxmuueckue pabomul:

Ne 13. Pemenue sKCriepuMEHTANIBHBIX 33124 10
TeMe «MeTaJltbly.

Buoituucnenusn

110 YPAaBHEHUSIM XUMHYECKUX PEAKIIUN.

Paznen 4. XuMus U oxkpykaomas
cpena (3 u)
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Tema 9.
BemecTBa n
MaTepHaJibl B
JKHU3HH
yeJioBeKa

Hoevie mamepuanvt u mexuonozuu. Bewecmea
U Mamepuanvl 8 NOBCEOHEBHOL HCUZHU
yenoseka. Xumus u 30opogve. bezonacnoe
UCNONIB308AHUE BEUeCME U XUMUUECKUX
peakyuii 8 bbimy.

XapakTepu30BaTh PoJib XUMUU B Pa3IMYHbIX chepax
NEeATENbHOCTHU JI0JEN, OCHOBHBIE BELIECTBA U
MaTepuabl, IPUMEHSIEMBIE B dKU3HU COBPEMEHHOIO
YeJIOBEKA.

Gy

IIpupoonvle ucmounuxu y2ne8000p0008
(veonb, npupoouwlll 2a3, Heghmy),
NPOOYKMbl UX nepepabomru, ux pov 8
ovimy u

NPOMBILUNEHHOCIU.

OcHO8bl 9KON02UYECKOU 2PAMOMHOCTI.
Xumuueckoe 3aeps3Henue OKpyscaroujet
cpeovl (npedebHo 0ONYCMUMAast
konyenmpayus sewecms — I1/JK).
Ponb xumuu 6 pewienuu sxonocuueckux
npooem.

OOBSCHATH YCIOBHS 0€30MTACHOTO MCTIOIH30BAHMS
BCIIECTB M XUMHUYCCKHUX PEAKITHI B OBITY.

AHaTU3UpPOBATh U KPUTHUCCKH OICHUBATh

UHGOPMAITUIO O BIUSHUU
IIPOMBIIICHHOCTH, CEJIbCKOTO XO3SMCTRA,
TPAHCIIOPTA U JIp. Ha COCTOSTHUE OKPYKAIOIICH
CpeIIbl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb MTPU XUMHUCCKHX

0KOTaxX U OTPABJICHUSIX.

[TpunuMmaTh yyactue B 00CyXaAeHUH PoOIeM
XUMHYECKON U IKOJIOTMYECKOM HalpaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO IMO3UITUIO 1O MPoOIemMe
U TIpeJIJIaratb BO3MOJKHBIE MTYTH €€ PEIIeHUs ¢
OIopoit Ha HHGOPMAITHIO U3
yueOHUKA U CIIPAaBOYHbBIEC MAaTEPHUAIIbI, PECYPChHI
HNuTtepHerTa.
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KamengapHo-TeMaTHYSCKOE INIAHUPOBAHKE M0 XUMUHK I 8 A Kitacca

KomnnuectBo yacos

Ne Tema ypoka Kontpomsiste | Tpaxtudeckue [Hara DneKTpoHHbIE THU(POBBIC
/1 Bcero U3y4YCHUS 00pazoBaTebHBIE PECYPCHI
paboThl paboThl
1.1. Xumus — BaxkHast 4aCTh €CTECTBO3HAHUS (5 4acoB)
[Ipenmer xumun. Posp XuMuu B *KU3HU yenoBeka. Tena u
1 BemiecTBa. XUMHSI B CHCTeME HayK. Teja W BeIecTBa. 1 bubnuorexa [JOK
dusnyecknue CBOWCTBA BEIIECTB. ArperatHoe COCTOSHUEC https://m.edsoo.ru/ff0d210c
BEIIECTB.
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH. 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[Ipaktnueckas pabota Ne 1 «lIpaBuna paboTel B
TOPUHA M TIPUEMBI HUS TOPHBIM
3 g%ﬁ;@?{o(;zHHeM». p3HZKOM:g%ansengHiegiggpiozgno171 1 1 bubmorexa HOK
.. ’ https://m.edsoo.ru/ff0d23dc
npaBuwjiaMu paboTel B Jlaboparopuu U TpHEMaMU
oOparenus ¢ 1abopaTOpHBIM 000PYIOBAHHUEM,
4 UYucteie BemecTBa 1 cMecH. CriocoObl pas3iesieHus: cMece 1 bubmorexa HOK
https://m.edsoo.ru/ff0d26ca
5 [Ipaktuueckass pabora Ne 2 «Pa3nenenme cmeceil (Ha 1 1 bubmuoreka [JOK
[IpUMEPE OYNCTKH IMOBAPEHHON COJIH)» https://m.edsoo.ru/ff0d28c8
1.2.BemnecTBa u xumuueckue peakuuu (15 gacon)
6 ATOMBI ¥ MOJIEKYJIBI 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE DIIEMEHThI. 3HAKU (CHMBOJIBI) XMMHUYECKUX 1 bubnnoreka [JOK
AJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocteie u cnoxuble BemectBa. Co3gaHue Mojenen 1 bubnuoreka [IOK
MOJIEKYJI (IIApOCTEPIKHEBBIX). https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH TIOCTOSHCTBA COCTaBa BEMIECTB. XHUMHUYECKas 1 bubnmoreka [JOK

(bOpMYJ]a. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIE€MEHTOB

https://m.edsoo.ru/ff0d2eae
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OtHocuTenpHass  atomMHas  Macca.  OTHocuTeabHAs bub6mmoreka [{OK
11 ]
MOJICKYJISIpHAs. Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 710151 XMMHYECKOTO 3JIEMEHTa B COCJIUHECHUM. bubmmorexa [{OK
Pacu€tel mo hopmysiaMm XUMUYECKHX COCTUHCHUIA. https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemiectBa. Monb. MonsipHas  Macca. bubnuorexa [JOK
HaGumroieHne 00pasiioB BENIECTB KOJIMYESCTBOM 1 MOJIb https://m.edsoo.ru/ff0d5230
duznueckue ©W XHMHYCECKHE SBJICHHA. XHUMHUYCCKAs
eaknus. VM3ydueHume u onmcanue (PU3HUECKHX CBOMCTB
14 26 aI3IIIOB }2’:0 FaHUYECKUX  BE (bech Ha0JTI0ICHHIE bubmorexa HOK
P p HICCTE, A https://m.edsoo.ru/ff0d37fa
¢u3nueckux (I1aBjleHNUE BOCKa, TasHUE JIbJa, paCTUpaHUE
caxapa B CTyIKe, KUTICHUE U KOHJCHCAITUS BOIBI).
[Ipu3Haky U ycIOBUS MPOTEKAHUS XUMHUYCCKUX PEAKIIHi.
N3yuenne w omnmcaHue XWMHUYECKHX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM TPOBOJIOKH, B3aUMOJIECHCTBUE
Mella C KHCJIOTOH) SBJICHWH, HAOIIOACHHE M OIHCAHHUE
15 MIPHU3HAKOB I 3TeKaHH$1 ’ XI/IMI/I‘J;[GCKI/IX eaKIun bubmmorexa HOK
P p . _  beakn https://m.edsoo.ru/ff0d3al6
(pa3nokeHue caxapa, B3aMMOJICHCTBHE CEPHON KUCIIOTHI C
XJIOpUAOM Oapus, pasznoxenue ruapokcuaa meau (I11) mpu
HarpeBaHWH, B3aUMOJICHCTBHUE XKeje3a ¢ pacTBOPOM COJIH
menu (I1).
3aKOH COXpaHEHUsl MacChl BEMIECTB. XHMHYECKHE
aBHeHUs. HaOimroneHuwe U OIMCAaHHE PE3YILTATOB Bbubanorexa LIOK
16 yp pesy.
[POBEACHUS  ONbITa,  WUIOCTPUPYIOIIETO  3aKOH https://m.edsoo.ru/ff0d3b88
COXpaHEHUs MaCCHI.
BprunciieHuss  KolM4YecTBa, MacChl  BeIlleCTBa 110 bu6mmoreka [JOK
17 N .
ypPaBHEHHSIM XUMHUCCKHX PEAKIIUiT https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUYECKHUX peaknuid (COeAMHECHMS, bu6mmoreka [JOK
18 .
pa3IoKEHUs, 3aMelICHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomOoHOCOB —  y4YEHBIMN-DHLIMKIONEIUCT. bubnuoreka [IOK
O060011IEeHNEe U CUCTEMATHU3AIUS 3HAHHH. https://m.edsoo.ru/ff0d40c4
20 KontponsHas pabora Nel mno teme «BemectBa u bubnuorexa [IOK

XUMHUYCCKHUEC PCAKITUUN»

https://m.edsoo.ru/ff0d4290

2.1. Bo3ayx. Kucnopoa. [Torstue 06 okcuaax (6 4acoB)
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AHanu3 KOHTpPOJIbHOM paboThl. Bo3ayx — cMmech rasos.

21 CocraB Bo3ayxa. Kucimopon — »3JaeMEHT W TpoCTOE bubnmoreka [JOK
BemectBo. O30H -  awioTpomHas — MOAWU(HKALUS https://m.edsoo.ru/ff0d448e
KHCJIOPOAA.
dusnyeckue ¥ XUMHUYECKHE CBOWCTBA  KHCJIOPOJA

29 (peakuuu okucieHus, ropenue). [loHsTHe 00 OKCcHIax. 05 bubnuorexa [JOK
JlabopatopHnas padora Ne 1 "O3nakomiieHrue ¢ o0Opa3aMu ’ https://m.edsoo.ru/ff0d4614
OKCH/JIOB U ONMCAHKNE UX CBOMUCTB".

CriocoObl  TOJTydyeHHUsi Kuciopojga B Jjaboparopuu U

23 MIPOMBIIIJIEHHOCTH. [Tpumenenue KHCIOpOJa. bubnnorexa [JOK
KpyroBopor kucnopoga B mpupone. KadecTBeHHOE https://m.edsoo.ru/ff0d497a
OTIpeJIeIICHUE COICP’KaHMs KHCIOPOa B BO3AYXE.

TermmoBolr >PQPEeKT XUMHUYECKOW peakluu, MOHATHE O
24 TepMOXI/IMI/I‘—Ig)C(iOM ypaBHeHHIp)I, : ’31<30- u bubmorexa HOK
https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUECKUX PEAKIUIX
TommBo (HedTh, yroias U MeTaH). 3arps3HCHUE BO3/yXa,

o5 YCUJICHUE MMapHUKOBOTO addekra, paspylieHue bubmuorexa [JOK
030HOBOTO CJI0sI, CIIOCOOBI TPEAOTBPAIICHHUS 3arPI3HEHUS https://m.edsoo.ru/ff0d4c4a
BO3/yXa.

[IpakTtuueckas pab6ora Ne 3 mo teme «llonyuenne u
coOupaHue KUCIOPOJA,  M3YMEHWE  €ro  CBOHCTBY. Bubmiorexa LIOK
26 HaOIIOZICHUE B3aUMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM M 1

YCIIOBHSI BO3HHKHOBEHHSI ¥ TIPEKPAIICHHS TOPCHHS
(mo>xapa).

https://m.edsoo.ru/ff0d4ae2

2.2. Bonmopon. Ilonsitue o kucimorax u coJisx (8 yacoB)

27 Bomopoa — snemenT u npocrtoe BemectBo. Haxoxaenue bu6mmoreka [JOK
B IIPHPOIE https://m.edsoo.ru/ffod4dd0

o8 dusnueckue M XUMHYECKHE CBOWCTBA  BOJOpPOJA. bubnuoreka [IOK
[TpumeHnenue Botopoia https://m.edsoo.ru/ff0d4dd0

29 IToHsITHE O KHCIIOTAX U COJISIX Eubmorexa IOK
https://m.edsoo.ru/ff0d50d2

30 CriocoObl  moJydeHHs BoAopoda B Jaboparopuu U bu6nmoreka [JOK

IIPOMBIIIJIICHHOCTH.

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas pabora Ne 4 mo Tteme «llomydenue u
coOupaHue BOAOPOJA, HU3YYEHHE €ro  CBOWCTBY.

bubmuoreka [JOK

31 pacro3HaBaHKHe U U3ydCHHUE CBOMCTB BOIOpOia (TOpeHuUE), https://m.edsoo.ru/ff0d4f42
B3auMo/ieiicTBrEe Bogopoaa ¢ okcuaom meau (II).

32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO ESSSJ?:I;II?T:ZI;Z;E)?’IS/HO d542¢

33 Boraucnenus o0b€Ma, KOIMYECTBA BEIIECTBA Ta3a IO €ro bubmmoreka [{OK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH O0BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenus o0bEMOB ra3oB 10 ypaBHEHHUIO peakiMU Ha bubnnorexa [JOK

OCHOBE 3aKOHA 0OBEMHBIX OTHOIIIEHUI Ta30B

https://m.edso0.ru/ff0d5708

2.3. Bona. PactBopsl. [lonsite 06 ocHOBaHUAX (5 4yacoB).

®u3nyYecKe U XUMUYECKUE CBOKMCTBA BOJbI. KpyroBopot

35 BOJIbI B NpUpOJE. 3arpsA3HEHUe NMPUPOIHbIX Boja. OxpaHa bubnuoreka [IOK
M OYHMCTKA MPHPOIHBIX BOJ. B3amMomeiicTBHe BOIBI C https://m.edsoo.ru/ff0d587a
MeTaJuTlaMu (HaTPUEM U KaJIbIIHEM )
36 OcnoBannsg. CocraB  ocHoBanuil. [loHstne 00 bu6mmoreka [IOK
HWHIAKATOpaX https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. PactBopsl. HackiieHHbie u
HEHACHIIIICHHBIE PAaCTBOPBI. PacTBOpPUMOCTH BEIIECTB B
37 Bojie. MaccoBasi 1ois BemiectBa B pacTtBope. Ponb bu6mmoreka [JOK
pacTBOPOB B MPHPOJAC © B OKH3HH  YCIOBEKA. https://m.edsoo.ru/ff0d5b40
HccnenoBanne ocoOGHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON PaCTBOPUMOCTHIO,
[Ipaktnueckas pabora Ne 5 mo teme «lIpuroroBienue
38 péfz:TBOpOB cp onpeaenEHHON MaCCOI:SOfI e bubmotexa [IOK
.. https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIISCTBA»
39 KonTtponsHas padora Ne2 o teme «Kucnopon. Bogopoa. bubnuoreka [IOK
Bona» https://m.edsoo.ru/ff0d6342
2.4. OcHOBHBIE KIJIACChl HEOpraHuueckux coeanHenui (11 gacon)
AHanu3  KOHTPOJIBHOM pa6v0TLI. Knaccudukanus BuGnuotexa LIOK
40 HEOpPraHMYecKux  coeauHeHud.  OKcHIBL:  COCTaB,

KJ'IaCCI/I(bI/IKaI_[I/Iﬂ, HOMCHKJIaTypa. du3nyeckue CBOMCTBA

https://m.edsoo.ru/ff0d664e
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okcunoB. HccnenoBanue 00pa3slioB  HEOPTaHMUYECKUX
BELIECTB PA3JIUYHBIX KIACCOB.

[lonydyenne W  XUMHUYECKHE CBOMCTBA  KHCIOTHBIX, bubnuorexa [JOK
41 .
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHusl: cOCTaB, KiIacCU(pUKaLMs, HOMEHKJIATYpa. bubnuorexa [JOK
42 . . .
dusnyecKue CBOWCTBA OCHOBAHUIA. https://m.edsoo.ru/ff0d67ca
43 [lonyueHue W XUMHYECKHE CBOWCTBa OCHOBAaHHUU. bubnnorexa [JOK
[MTonyueHre HEPaCTBOPUMBIX OCHOBAHHUH. https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kiaccupukanus, HOMEHKIATYypa. bubnnorexa [JOK
44 . .
duznyecKue CBOMCTBA KHUCIOT. https://m.edsoo.ru/ff0dfee2
[Toryuenne W XUMHUYECKHE CBOWCTBA KHUCIOT. Psn
aktuBHoctu MeTtayuioB H.H. Bexerosa. HabGmronmenwne
45 W3MEHEHNs OKPAaCKH WHJMKATOPOB B PACTBOPAX KUCIOT U bubnuoreka [IOK
menoueit. Msydenune B3anmomaericteust okcuaa meau (II) ¢ https://m.edsoo.ru/ff0dfee2
pacTBOPOM CEpPHOM KHCIOTHI, KHCJIOT C MeETaJlJIaMu,
peaKkuuii HeUTpaau3aIuu.
Conu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI TOJyYEHUS
46 (bmnqe(cgng I/I) XI/IMI/I‘ICCKI/ICyp c’Boﬁcma BLITeCHeHI/Ié bubmmorexa HOK
' https://m.edsoo.ru/00ad9474
OJIHOTO METaJljIla IPYTUM M3 pacTBOpa COJIH.
[IpakTuueckas aborta No 6. Pemenne
47 31<I():ne I/IMCHT&J‘IBHBI)? 3ama4 1o teMe «OCHOBHBIC KJIACChI bubmorexa LIOK
p N https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHHIN
48 I'enetnueckas cBsI3b MEXIy KiIacCaMH HEOPTraHMUYECKUX bubmuoreka [JOK
COCIMHCHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001IeHre U cucTeMaTr3amys 3HaHUI
B t https://m.edsoo.ru/00ad9cb2
50 KontponeHast padora Ne3 mo teme "OCHOBHBIE KIIaccChl bubnuoreka [IOK
HEOPraHU4eCKUX COCTUHCHUN" https://m.edsoo.ru/00ad9ela
3.1. Ilepuonnyeckuii 3akoH u Ileprnoauueckas cuctema (7 4acoB)
AHanu3 KOHTPOJBHOW paboThl. [lepBble  IMOMBITKH
p p p bubmuoreka [JOK
51 KIacCU(UKAIMU XUMHYECKUX dJeMeHTOB. l[loHsaTue o

rpymmax CXOOHBIX 9JICMCHTOB (I_L[eJ'IO‘-IHLIe n

https://m.edsoo.ru/00ad9ffa
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IEJI0YHO3EMENbHBIE METAJUIbI, TaJlOTCHbl, WHEPTHBIC
raspl). OJEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHUAbI U THAPOKCUABI.

Ilepuoguueckuit 3akoH u llepuogmyeckas cucrema
XUMHUYECKUX  aneMeHToB /I, n. Menpeneera.

bu6mmoreka [{OK

52 KO OTKOIICPHUO JTHAS nu JIMHHOIICPHO AHAasA OPMBI
p p 8 o PHOZ bop https://m.edsoo.ru/00ada52c
[Tepronnueckoi CHUCTEMBI XMMHUYECKUX 3nemeHToB [[.U.
Meunemneena.
Ilepuonsl, rpymnmel, OOArpynIbl. DOU3HYESCKHH CMBICT
53 nops[miIOBoropy}rIIOMe a 15131’2 OB IIEpUOJa W TPVYIIIBI bubmaorexa LIOK
p pa, P proa Pyl https://m.edsoo.ru/00ada52c
3JIEMEHTA.
bu6moreka [IOK
54 Crpoenne atoMoB. CocraB aTOMHBIX sinep. M30ToIs!
p Acp https://m.edso0.ru/00ada342
OnextpoHbl. CTpOeHUE DIIEKTPOHHBIX O0O0JIOYEK aTOMOB
p p P Bu6miorexa IIOK
55 MeMEHTOB  mepBbIX 20  XUMHUYECKHUX  AJIEMEHTOB )
N https://m.edsoo.ru/00ada6bc
[Tepuoanueckoit cucremsl J[. . Menneneena
XapakTepucTUKa XHMHUYECKOTO  DJJIEMEHTa II0  €ro
HOJIOKEHNIO B Ilepmoanyeckoil  cHUcCTEME . N
56 MeneneeBa 3aKOH(]i)MeI[HOCTI/I A3MEHEHUS Iaf nyca bubmorexa LIOK
A ’ P pauty https://m.edsoo.ru/00ada824
ATOMOB XHMHYECKHX DJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U IEPHUOJIAM.
3nauenue [lepuognueckoro 3akoHa Ui Pa3BUTHUS HAYKU
57 U TMPAKTUKH pI[ );/I MenneneeB —H éII{)LIﬁ e aro}r/KH bubmorexa LIOK
P e A yi > TIC https://m.edsoo.ru/00ada96e
IpaKIaHUH
3.2. XuMuueckas cBs3b (8 4acoB)
DIEeKTPOOTPHUIIATEIILHOCTh aTOMOB XAMHUYECKUX bu6mmoreka [JOK
58 ]
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Xumunueckas cBs3b. MloHHAsI XUMHUYECKAs CBI3h brbmiorexa LJOK
) https://m.edsoo.ru/00adac34
60 KoBanentHas moagapHast XUMHUYECKAs CBI3h Eubmorexa OK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemoJIsipHasi XMMUYECKasi CBSI3b bu6mmoreka [JOK
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https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens, oxncnenns 1 https://m.edsoo.ru/00adae28
63 OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUNA 1 Bubnmotexa HOK
peaki https://m.eds00.ru/00adb076
[Iponeccrr okucneHus U BocCTaHOBICHUS. OKUCIUTENN U
64 fliigg;{ O;HTeHH;/IX nngﬁieile e OKHCHH?FEJI?III;[I;)(?: 1 Bubmiorexa LIOK
PHPYIOI p Up https://m.edso0.ru/00adb076
BOCCTAaHOBUTEJbHBIX  peakuuil  (TOpeHue, peakuuu
Pa3IoKEHUs, COCUHEHMUS).
65 KonTponsnas pabora Ne4 o teme «torosas 1 1 bubnuoreka [JOK
KOHTpPOJIbHAs paboTa» https://m.edsoo.ru/00adb486
PesepBHOE Bpemsi.
o | Mopmeme s semecr wemmmoe s weuermon, | Butmores 110K
a . P an p p https://m.edsoo.ru/00adb33c
KUCJIOT M IIEI0Yeid,
| EocTmtypes Ofotmemew vt | Butmores 110K
pasiely pea https://m.edsoo.ru/00ad9cb?2
HEOPraHMYECKHUX BEIIECTBY
o | P ypor Obobuemen cummsrmsmus o | Bumorera 110K
pasiely pHOA - LICPHOA https://m.edsoo.ru/ff0d61c6
cucreMma. CrenneHb OKHUCIICHUSY.
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 6,5

KanennpapHo-remMarnueckoe miiaHUpOBaHUE 1O XUMUHU 7151 9A Kitacca

KommuecTBo yacoB

No Jara DJNIeKTPOHHBIE ITU(PPOBHIE
Tema ypoka Kontponensle | IIpakTuueckue P dp
n/n Bcero W3Yy4EHUs oOpa3oBaresibHbIE PECYPChI
paboThI paboThI
1.1. IloBTOpenue u yriyOneHue 3HaHUH OCHOBHBIX Pa3JiesioB Kypca 8 kiacca (5 4acoB)

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema
xumuyeckux snemeHToB JI. 1. MenneneeBa. CtpoeHue

1

bu6nmoreka [JOK
https://m.edsoo.ru/00adb59e
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aTOMOB.

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KAIHS, KAJIBLUSA U
WX COCIMHEHUHA B COOTBETCTBUHU C IMOJOKECHUEM
aneMeHTOB B lleproauyeckoil CUCTEME W CTPOEHUEM
X aTOMOB.

bubmmoreka [{OK
https://m.edso0.ru/00adb6b6

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX
BEIIECTB. XuUMUYecKue CBOMCTBaA BEIIECTB,
OTHOCSAIIMXCS K Pa3JIMYHbIM KJIaccaM HEOPTraHWYECKUX
COCIMHECHUM, TEHETHYECKas CBS3b HEOPTraHWYECKUX
BEIIECTB.

bubmmoreka [{OK
https://m.edsoo.ru/00adh7e2

Ctpoenue BemecTBa: BUABl XUMAYECKON CBS3H U THUITHI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBONCTB
BEIIIECTBA OT THIA KPUCTAUINYECKON PEIIETKHA U BUAA
XUMUYECKOM CBs3U. (O3HAKOMJIEHHME C MOJEISIMHU
KPUCTAIIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB
— METaUIOB M HeMmeTawioB (Tpadura mw aiMasa),
CJIO’KHBIX BEIIECTB (XJIOpUAA HATPHSA),

bu6moreka [IOK
https://m.edsoo.ru/00adbac6

[loBropenne U  yriyOleHWe 3HAHMM  OCHOBHBIX
pas3zesioB Kypca 8 kiacca.

1.2.0

CHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX peakiuii (4 yaca)

Knaccudukanus XuMUUECKHX Peakuid 1m0 pa3IuaHbIM
MpU3HAKaM

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakuuu. [loHsTHE
00 oOparmMbpIX W  HEOOpPaTUMBIX  XUMHUYECKUX
peakiusax. I[ToHATHE O TOMOIEHHBIX M I'e€TePOTEHHBIX
peakiusax. [TonsaTre o KaTanuse.

bubnuoreka [JOK
https://m.edsoo.ru/00adbhe9a

IloHsTHE ©0 XHUMHYECKOM paBHOBECHUH. (DaKTOpLI,
BJIMAOIIHUE Ha CKOPOCTb XUMHYECKOH peakuun U
IMOJIOKCHHUE XUMHUYCCKOI'0 PABHOBCCHUHS. HccnenoBanue
3aBUCUMOCTHU CKOPOCTH XHUMHUYECKON pCaknun OT
BO3ACHUCTBUSI Pa3JINYHBIX (I)aI(TOpOB.

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

OKHCIINTEIbHO-BOCCTAHOBUTEILHBIC PCaKIuu.

bu6nmoreka [JOK
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AIIEKTPOHHBIN Oaanc OKHCITUTEIBHO- https://m.edsoo.ru/00adcade
BOCCTAaHOBUTEIILHOM peaxum. CocrasieHue
ypaBHCHUU OKHCJIMTEIFHO-BOCCTAHOBUTEIbHBIX
peaKnuii C HCIOJB30BAaHUEM METOJIa 3JIEKTPOHHOTO
Oamanca. IIpoBeneHue OMBITOB, HIUTFOCTPUPYIOIINX
MIPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKITHIA
(ropeHue, peaKIiH Pa3IoKEeHUS, COSTUHCHUS)
1.3. DnexkTponuTrUyeckas Auccolalys. XMuMUYeCKHe peakiuu B pacTBopax. (8 yacos).
Teopust AIIEKTPOJIUTUICCKOU JIACCOLMALIIH.
DNEKTPOIUTHl M HEMIEKTPOJIUTHL. KaTHOHBI, aHWUOHBI.
MexaHu3M JUCCOLMAIMK BEIIECTB C Pa3IdYHBIMU
10 BUIAMU XHMf/IquKI(I)ﬁ I:)BSISI/I. IgTeneHL ngccounaunn. 1 bubmorexa HOK
https://m.edsoo.ru/00adcd68
CunpHbIe W Ca0bble  AJICKTPOJIUTHI. HCCIICTIOBAHHE
AJIEKTPOTIPOBOJIHOCTH PAcTBOPOB BEIISCTB, IIpoIiecca
JIUCCOITUAIINH KHUCIIOT, IeJI0Uei U coJeH
HNonnsie ypaBHeHUs peakuuid. Peakuuum HOHHOTO
obmeHa. VYcIoBHS TIPOTEKaHHWS pPEaKIUAd HOHHOTO
oOMeHa, TOJHEIC U COKpallléHHbIE MOHHBIE YPaBHEHHMS
11 peaKum;I. HpOBeneHHep gf‘IHTOB, I/IJ‘IJ‘I}OCT[Z]I/II)pyIOHH/IX 1 bubmorexa I[TOK
2 https://m.edsoo.ru/00add448
MPU3HAKK TPOTEKaHUS PEaKlui HOHHOrO oOMeHa
(oOpaszoBaHHMe oOcajKa, BBIJICICHHE Ta3a, oOpa3oBaHUE
BOJIBI).

12 XUMHYECKHE CBOMCTBA KHUCJIOT M OCHOBAaHHII B CBETE 1 bu6mmoreka [JOK
[IPEACTABICHHI 00 3JICKTPOIUTHYECKOM AUCCOUAIIH https://m.edsoo.ru/00add5d8
XUMHUYECKHUe CBOMCTBA COJIEH B CBETE IIpEICTaBICHUM

13 00 3JIEKTPOJIMTUYECKON JTUCCOIHAIUH. Ilza‘II[eCTBeHHLIe 1 Brbmorexa LIOK

https://m.edsoo.ru/00add8b2
peaKIuy Ha MOHBI.

14 [Tondartue o runponuse coneit 1 Eubmiorexa OK

https://m.edsoo.ru/00add9d4
N bubmuoreka [JOK

15 O00011IeHIE U CUCTEMATHU3AaIlUs 3HAHUH 1 https://m.eds00.ru/00addd12

16 IIpaxTnueckas pabota Ne 1. «Pemenue 1 bubnuorexa [IOK
AKCIIEPUMEHTATBHBIX 3a1auy. PacniosnaBanue https://m.edsoo.ru/00addbfa
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HCOPraHNM4YCCKUX BCHICCTB C INOMOUIBIO KAYCCTBCHHBIX
peaKum"I Ha HWOHBI, PCIICHHUC OSKCIICPHUMCHTAJIbHBIX
3aaa4.

17

KonTtponbsHas pabora Nel 1o TeMe
«SJIGKTPOJII/ITI/I‘ICCKEU[ Jucconuaius. XUMHYECKHUE
peaKIuy B pacTBOpax»

bubmmoreka [{OK
https://m.edsoo.ru/00addec0O

2.1. O6mias xapakrepuctuka xumuueckux aneMeHToB VIIA-rpynmel. ["anorens (4 yaca).

OO6mrast xapakTepucTuka rajmoreHoB. OcoOeHHOCTH
CTPOCHHA AaTOMOB, XapPAKTCPHBLIC CTCIICHU OKHCJIICHUA.

bubmmoreka [IOK

18 Crpoenue u ¢uznyeckue CBOHCTBA MPOCTBIX BELIECTB 1 https://m.edsoo.ru/00addfe?
— TaJOTeHOB. XWUMHYECKHE CBOWCTBA Ha MpHUMEpe
XJiopa
XnopoBomopon. ConsiHast — KUCIIOTa, XHUMHYECKHE
19 CBOICTBA, MOJTyY€HHE, MPUMEHEeHHE. JleficTBHE Xopa u 1 bubmuorexa [JOK
XJIOPOBOJIOPOJa HAa OpraHM3M dYeloBeKa. Baxkueiiime https://m.edsoo.ru/00ade104
XJIOPUJIBI U UX HAXO0XKACHHUE B IPUPOJIE.
20 [Ipaktuueckass padora Ne 2 mo teme «llomyuenue 1 bubmuorexa [JOK
COJISTHOM KUCIIOTBI, U3yUCHHE €€ CBONCTBY https://m.edsoo.ru/00ade348
21 Brrunciienuss mo ypaBHEHUSM XHUMHUYECKUX DPEaKIUH, 1 bubmuoreka [JOK

€CJIM OJJUH 13 pCarcHTOB JIaH B H30BITKE

https://m.edso0.ru/00ade488

2.2. O01mast XxapakTepUCTHKa XUMHUYECKUX AteMeHTOB VIA-rpymmbl. Cepa

u e€ coenuHeHus (6 4acoB).

OO6mrast xapakTepucThka 3JIeMEHTOB VIA-Tpynimsl.

Oco0OeHHOCTH  CTpPOEHHUS  aTOMOB,  XapaKTEpHBIE bubnnoreka [JOK
22 1 .
crerieH  okucieHus. CrtpoeHne U (U3UYECKHE https://m.edsoo.ru/00ade64a
CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOJIa M CEPHI.
An . H
23| ot €6 coommenti 5 mpupore. Xmmecote 1 BuGmnoresa LIOK
pv g pHpoAe. https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI
24 CepoBosopoa, cTrpoeHue, GU3MUECKUe U XUMHUYECKHE 1 bubnunoreka [JOK
CBOICTBa https://m.edsoo.ru/00ade802
o5 Oxcuasl cepol. CepHas kucinota, (usndeckue u 1 bubnmoreka [JOK

XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea?28
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XUMHUYECKHE pcaKkuuu, JC)Kamue B OCHOBC

26 MPOMBIIIJICHHOTO ~ Croco0a  TOJy4eHUsT  CepHOM 1 bubnmoreka [JOK
KUCIIOTBI. XWUMHUYECKOE 3arpsi3HCHUE OKpYKalolieH https://m.edsoo.ru/00adec8a
Cpelibl COCMHEHHUSIMU CEPBbI

97 Bbrurcnenue MaccoBoW  J10IM  BBIXOJA  NPOJYKTa 1 bubnuorexa [JOK

peakinuu

https://m.edso0.ru/00adec8a

2.3 O0mas XxapakKTepuCcTUKa XUMUIECKUX AIeMeHTOB VA-rpymibl. A30T, hocdop n ux coeauneHus (7 4acoB)

OOmiass xapakTepuCTHKa JJIEMEHTOB VA-TpYIIIbI.

bubmmoreka [{OK

28 A3zor, pacTpoCTpaHeHne B NPHpOJE, ¢busnveckne u 1 https://m.eds00.ru/00adeeat
XHUMHYECKHE CBOMCTBA
29 AMMHuak, ero (pU3MYECKHEe W XUMHYECKHE CBOWCTBA, 1 bu6moreka [IOK
MOJIYYeHHE ¥ IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [Ipaktnueckas padota Ne 3 mo Teme «llomydyenue 1 bubnuoreka [IOK
aMMHaKa, U3y9eHUE ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas kuciora, e€ QPU3HYECKHE M XUMUYECKHE 1 bubmuorexa [JOK
CBO¥CTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB H COJEH aMMOHHUS B
KaueCcTBe MHUHEPAIBbHBIX yHOOpeHuH. XHUMHUYECKOe bubmuorexa [JOK
32 > 1 .
3arps3HEHHE OKPY)KAIOMICH Ccpenpl COCIUHCHHUSIMU https://m.edsoo.ru/00adf518
azora
®docdop. Oxcun docdopa (V) u dpochopHas Kuciora, bubmuoreka [JOK
33 . 1 .
bu3nUecKue ¥ XUMHYCCKHE CBOMCTBA, MOJIy4CHHE https://m.edsoo.ru/00adf68a
o | Mmoo oo e e | B orea 10K
yAOLP : p PHpOA pea https://m.edsoo.ru/00adfc20
dbocharamu

2.4. O0uias xapakTepUCTHKa XUMUYECKUX 31eMeHTOB [V-A rpynnsl. Yriepos, KpeMHUN U UX coequHeHus (8 4acoB).

Yrnepon, pacnpocTpaHeHHe B IpUpoje, (hu3nuecKkue u bubnunoreka [JOK

35 8 1 )
XUMHYECKUE CBOUCTBA https://m.edsoo.ru/00adfd9c
OKCE/I,[[LI yriaepoaa, uX (QU3NYECKHe W XUMUYECKHE Bubmorexa LIOK

36 CBOMCTBa. DKOJIOTMYECKHE MPOOIEMbI, CBS3aHHBIE C 1 .

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

okcuzom yriepona (IV)

37 VroipHas KACIIOTa U €€ COIIN 1 bu6nmoreka [JOK
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https://m.edso0.ru/00ae006¢

[Ipaktuyeckas pabora Ne 4 mo Teme '"llomydyenue

bu6mmorexa [{OK

38 YTIIEKUCIIOTO . raza. KadecTBeHHas peakius Ha https://m.eds00.ru/00ae027e
KapOOHAT-UOH
[lepBoHauanbHble  MOHATHSA 00  OpPraHUYECKUX bubnuorexa [JOK
39 .
BEIIIECTBAX KaK O COCAMHCHHUSAX YIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuwii u ero coenuuenus bubmorexa LHOK
p A https://m.eds00.ru/00ae080a
41 g(ifﬁ:n;ﬁgﬁi;meg%:; aat{ HJ(:rg TeMeS. «Baxl;iggiz bubmorexa LHOK
p A https://m.eds00.ru/00ae0bf2
HEMETAJUTbI U KX COCIMHEHHUSD)
42 KoutponsHast pabora Ne3 mno Tteme «Baxuelnue bubnuoreka [IOK

HEMCETAJIbI U UX COCOAUHCHU

https://m.edso0.ru/00ae0e18

3.1. O6mue cBoiicTBa METAILIOB (4 yaca).

OOmasi XxapakTepuCTHKa XUMUYECKHX JJIEMEHTOB —
MeTalyioB. MeTainueckas CBs3b U MeTajlIndecKast

bu6mmoreka [IOK

43 . .
KpUCTajuinueckass pemérka. Pusndyeckne CBOMCTBA https://m.edsoo.ru/00ae103e
METaJUIOB
44 XuMudeckue CBOICTBA METaJIIOB. bu6mmoreka [JOK
DIEKTPOXUMHUYCCKHI PSIT HANPSHKEHUH METAIIOB https://m.edsoo.ru/00ae1156
OOmme cnocoObl TmosydeHus: MeTauioB.  CIUIaBbl.
45 BLIIIJIlI/IcneHI/Iﬂ 1o aBHzII-III/ISIM XUMUYECKUX pPeaKIuit bubmorexa LHOK
P DAk, https://m.edso0.ru/00ael1156
€CIIU OJIMH U3 PEarcHTOB COJICPIKUT MIPHUMECH
bubmuoreka [JOK
46 [ToHsaTHE O KOPPO3UM METAJIIIOB 1

https://m.edso0.ru/00ae1278

3.2. BaxxHelimue MeTajuibl U uX coeauHenus (16 qacoB)

47 [lenouHbIe METAILITBI bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2

48 OKCHUIBI U TUAPOKCUIBI HATPUS U KAITUA Bubmiorexa LJOK
A Ap A p https://m.edso0.ru/00ae14b2

49 IlenoyHno3eMenbHbIE METALIbl — KaJIbIIUM U MarHMii Bubmiorexa LJOK

https://m.edsoo.ru/00ael15e8
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bubmuoreka [JOK

50 BaxcHeHuue Coe/MHEHH KaTbIHs https://m.edsoo.ru/00ae15e8

51 O000111eHrEe B CHCTEMAaTH3aIUs 3HAHU I

52 XKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS BH6H_HOTeKa HOK

https://m.edsoo.ru/00ae1886
[Ipaktudeckas padorta Ne 6 mo Teme "XKEcTkocTh BOJIBI bubnuorexa [JOK
53 U MeTO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmmoreka [{OK
>4 ATIOMUHHHA https://m.edscl)lo.ru/Oan1064
55 AmMdoTepHbIe CBOMICTBA OKCHIA ¥ THIPOKCHUIA BH6H_HOTeKa LOK
https://m.edsoo.ru/00aelc64
bubmnoreka IJOK

56 | JKeneso hiiper/im ouko0,ru/00se1d86

57 Oxkcunpl, runpokcuasl U comm kenesa (II) m xemesa bubmuorexa [JOK
(D) https://m.edsoo.ru/00ae35e6

58 O00011eHre U cucTeMaTU3alis 3HAHUH

59 g{iii;ﬁﬁgﬁ::ﬂbHHi%:;;aq H-L‘f‘—’ TeMe7. «Ba)II:Iig;fHIiiZ bubmuorexa LIOK
METAMIB H HX COETHHEHTS https://m.edsoo.ru/00ae3de8
Brluncienuss mo ypaBHEHHSM XHUMHUYECKHUX PEaKIIHM,

60 €CJIM OJIUH U3 PEarcHTOB JIaH B U30BITKE WU COJACPKHUT bu6mmoreka [JOK
npuMecH. BBIUMCICHHMS MacCOBOM JOJHM  BBIXOJA https://m.edso0.ru/00ae1750
MIPOJIyKTa PEaKIuu

61 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN

62 KoutponpHas pabora Ned mo Tteme «Baxuelinue

MCTAJJIBI U UX COCOUHCHUA»

4.1. BemectBa 1 MaTepuaibl B )KH3HU yenoBeka (3 yaca)

63 Bemectsa um marepuanbl B IIOBCEIHEBHOM JKHU3HU bu6mmoreka [JOK
4eJI0BeKa https://m.edso0.ru/00ae3f50

64 XHWMHUECKOE 3arpsA3HEHNE OKPYKAIOLEN CpeJIb BH6H_H0TeKa HOK
https://m.edso0.ru/00ae4270

65 Pouib XuMUM B pellIeHHH YKOJIOTMUECKUX MPooIeM bubnuoreka [IOK
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PesepBHoe Bpems. OGo0mmenue u nopropenue (3 vaca).

66 PesepBHbiil  ypok. OOoOmieHHE M CUCTEMaTHU3ALUs 1 bubnuorexa [JOK
3HAHMI 110 pa3zeiy "XUuMHYECKUe peakuuu" https://m.edsoo.ru/00ae0d0a
67 PesepBHblii  ypok. OOoOmeHne u cUCTeMaTH3aLUs 1 bubnuorexa [JOK
3HAHMI 110 TeMe "HeMeTaIbl" https://m.edsoo.ru/00adb33c
68 PeszepBHbiil  ypok. OOoOmieHHE M CUCTEMaTHU3aLUs 1 bubnuorexa [JOK
3HAHMI TI0 Teme "MeTayuibl". https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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