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IHOACHUTEJBHAA 3AIINCKA

AnantupoBaHHass oOpaszoBaTeNbHas MporpaMMa IO XHMHU OCHOBHOTO  OOIIETo
oOpazoBaHusl UIsI OOYYAIOMIMXCS C TSOKETTBIMH ~ HApYIICHUSIMA peYd  pa3paboTaHa B
COOTBETCTBUH C (hefiepalIbHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO
obmiero oOpa3oBaHUs, YTBEP)KIESHHOTO TMpUKa3oM MMUHHCTEpCTBa MpocBemieHus: Poccuiickoii
Oeneparun ot 31 mas 2021 r. N 287, denepanbHoil amanTUpOBaHHOM 00pa30BaTENbHOM
porpaMMoOl  OCHOBHOTO 001mero oOpa3oBaHHs Il OOYYalOmUXCS C OrpPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI, PEKOMEHIAINH ITCUXO0JIOT0-MEINKO-TIEJarOTH4eCKO KOMUCCHH.

AOIT OOO paspaboTaHa ¢ yd4eTOM OCOOCHHOCTEH TNCUXO(DU3UIECKOTO pa3BUTHS,
WHAWBUAYAIbHBIX  BO3MOXKHOCTEH OOYyYalOIIMXCS C TSOKEIBIMH — HapyIICHHSIMH — PEuH,
o0OecrieunBaeT OCBOCHHME COJEp)KaHUA O00pa3oBaHUs, KOPPEKLUHUIO HapyIIEHWH pa3BUTUA U
COLIMAJIbHYIO aJaNTallvIo0 U npeanoiaraer yenuuenue cpokos ocsoeHuss AOOII OOO nHa onun
rog — 3roxaa ooydenus (8 - 10kmacchr)

Pabouyas mporpamma opueHTHpPOBaHA Ha MCIIOJIb30BaHHE YUCOHUKOB [0 XUMHH U yueOHO-
Meroandeckux mocoouit YMK, co3maHHBIX KOJJIEKTMBOM aBTOpPOB moj pykoBoacTBom O.C.
I'apuensna.

[Iporpamma  peanu3yercs HWHIUBUAYalIbHO C  TNPUMEHEHHEM  JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHMM M pa3paboTaHa C Y4YeTOM BO3PACTHBIX, THUIOJIOTHYECKUX,
WHIUBHUIYAIBHBIX OCOOCHHOCTEH, 0COOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH OOYdYarOIIETrocs ¢
TSOKETBIMU HapylieHussmMu peun (manmee — THP): peueBoe pa3BUTHE HAPYIICHO: MPHCYTCTBYET
MHOKECTBO 3aME€H, NEPEeCTaHOBOK, HCKaXEHUH 10 pa3IUYHbIM IpPU3HAKAM, HPHUCYTCTBYET
OTpaHMYEHHOE TMOHWMAHUE OOpAIEHHOW pedH, MO3HaBaTeJIbHAas AKTUBHOCTh HE3HAYUTEIHHO
CHI)KEHA.

Ilpu peanuzanuu MpOrpamMMbl  HCIIOJIB3YIOTCS  CIEAYIOIIME CpeAcTBa OOydeHHs,
OTBEYAIOITHE 0OCOOBIM 00Pa30BaATEIBLHBIM MOTPEOHOCTSIM 00 yUJarOIICHC:

- TEeXHUYECKHE. NepCOHaNbHBIH KomnThioTepMacBook, ckanep, mnpunTep, BeOkamepa,
nporpammuoe obecnieuenue. Skype, OpenOffice, BambooDock, Adobe Reader, VLC
mediaplayemu npyrue.

- JMJAKTUYEeCKHE. CHelHalibHble HarjsAHble AUJAKTHUYECKHe MaTepHalibl, WJUTIOCTPAaTUBHAS
HATJISTHOCTb.

C menpio mpenynpexacHus BO3HUKHOBEHHUS 3aTPYJAHEHHUH B OCBOCHHMHM IPOTPaMMBI
UCTIOJIB3YIOTCS CIEAYIOIINE CIIEHUAIbHBIE METOABI U MIPUEMBbl 00yUeHHsI, OTBEYAIOIINE OCOOBIM
00pa3zoBaTeNbHBIM MTOTPEOHOCTSM 00YyUaIOIMIEroCs:

- MHUKPOAITOPUTMHU3ALUS IEATEILHOCTH, ONpEICICHNE T03UPOBKU YUeOHOTO MaTepuaia B
COOTBETCTBUU C BOBMOXHOCTSIMHU U CIIOCOOHOCTSIMH;

- MHOT'OKPAaTHOE TIOBTOPEHHE IMOAJICKAIIETO 3allOMHUHAHUIO MaTepHalia ¢ pacuiCHEHHEM
€ro Ha HECJOXHYI0 HHGOpMAaIMIO, ONpPEIeIeHHE palMOHAIBLHOTO O0beMa 3allOMHHAEMOTO
Marepuaja C [OCTENEHHBIM YCIOKHEHHEeM, OOeCleYeHHe HMOIMOHAIBHOTO OoraTcTaa
uH(pOpMali1, CMEHA BUJIOB JIEATEIbHOCTH, UCIIOIb30BaHUE IPUEMOB 3aHUMATEIbHOCTH;

- npueMbl (OPMUPOBAHUS CBSI3HOW PEYM: HCIIOJNIb30BAHHUE CIOKETHBIX M TPEAMETHBIX
KapTUHOK, TrpadUyecKux cXeM, Tabiull, IJIAaHOB, AJITOPUTMOB BBICKA3bIBAHWM, paCUIMpPEHUE
CJIOBapHOTO 3aI1aca;

- dbopMupoBaHue peQIIeKCHH, OpPEYEBICHHE YMCTBEHHBIX JEWCTBUN: IenH, IJIaHa,
crnoco0a, pe3ysbTara e TeIbHOCTH,

- L[eJIeHallpaBJIeHHas TMeJaroruyeckas MoJJepKa oOydaromerocs, T'yMaHUCTHYECKHA
CTHJIb TIEJarOTUYECKOT0 OOLICHHS

[TporpamMma mo xuMuu Ja€T MpenCcTaBICHHUE O LEeNAX, 001Iel cTpaTeru 00y4eHus, BOCIIUTAHUS
U pa3BUTHA OOYYAIOIIUXCS CpEeICTBAMHM y4eOHOro NpeaMeTa, yCTaHABIMBACT 00S3aTeNbHOE
IpeIMETHOE  COJAEp)KaHHMe, IMpeaycMaTpuBaeT paclpeiesieHue ero Imo KilaccaM |
CTPYKTYpHUPOBAHHE 10 pa3JiesiaM U TeMaM MPOTPaMMBbl 110 XUMUH, ONPEICTSeT KOJTMUECTBEHHBIC



M KayeCTBEHHBIE XAapPaKTEPUCTUKH COJAECpPKAHMS, PEKOMEHIYEMYIO IOCIEA0BAaTEIbHOCTD
U3YYEHUS XUMUU C YUETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU y4eOHOTro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsi, OnpeaesisieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuu TpeOOBaHUH K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a Tak)Ke TPEOOBaHMI K pe3yabTaTaM 00yYeHHsI XUMHH
HAa YpOBHE LeJeil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TTO3HABATEIbHON
JeSITeIbHOCTH 00YUaIOIIerocsi I0 OCBOCHUIO YU€OHOTO COIepIKaHus.

3HaHME XUMUU CIIY>)KUT OCHOBOH sl JOPMUPOBAHUS MUPOBO33PEHUS 00YyUaroIIerocs, ero
MPEJICTABICHUI 0 MATEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPUPOJE, O MYTSIX
pemieHus THO0ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOHA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 GyHKINOHATIBHON rPaMOTHOCTH,

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOH  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak U B
po(hecCUOHANBEHOM e TENILHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I[€JIOCTHOTIO
B3TJIS11a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarioM B ()OPMUPOBAHUN
€CTECTBEHHO--HAYy4YHON ITPaMOTHOCTH 00YyYaroIINuXCs,

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUAM, K TpPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHbIe HampaBieHUS B OOyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COAepKaHUS
yu4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TIENAarorHueckd aJalTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPECIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHMS OPHEHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCS CUCTEMbI IIEPBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa coaep:kaHHs MpOrpaMMbl IO XUMHH chopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoAa K e€ uaydenuto. CoaepaHue CKIAABIBACTCS W3 CHUCTEMbl MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMIY I[OCJIEI0BATEILHOTO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUUECKHUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHMHH;

— YUEHHUSI O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— IIPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIUAIINH BEIIECTB B pacCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPHUYECKH IMOITYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHS K JApyromy,
BBITIONHSAST (YHKIIUM OOBSICHEHHS W TPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOTyYEHUS N3y4aeMbIX BEIIECTB.

OcBocHHE TPOrpaMMBbI O XUMHHU CIIOCOOCTBYEeT (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIECH HAydyHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJbI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue xumuu
OPOUCXOAUT C TMpPHUBJICYECHHUEM 3HAHUW M3 paHee M3YUYEHHBIX YYEeOHBIX MPEIMETOB!
«Oxpyxaromuii Mup», «buosorus. 5—7kiuaccel» 1 «Pu3uka. / Kjiacc».

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON JEATEIHLHOCTH YeIOBeKa U KaK OJHOTO



U3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHI. 3a/ladya y4eOHOTO MpeaMeTa COCTOMT B ()OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIICHWN MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
NpUOOIICHNN K HAYYHBIM METOJIaM MTO3HAHHMS ITPH N3YYECHUH BEIIECTB U XUMUYECKUX PEaKIhii, B
GbOpMUPOBAaHUM ¥ PA3BUTHUH [MO3HABATENBHBIX YMEHUW H UX TNPUMEHEHUU B Yy4ueOHO-
MI03HABATEIEHOW M YU4eOHO-HCCIIEIOBATEIIbCKOM IEATEIbHOCTH, OCBOCHUH TIPABUII 0€3011acHOTO
oOpalleHus ¢ BEIIeCTBAMHU B ITOBCEHEBHOMN KH3HHU.

[lpy W3y4YeHWH XMMHU Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaKHOE 3HAYCHHUE
IpUOOpPENN TaKKe e, KaK:

— (hopMUpOBaHHE MHTEILICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO PEIICHUH, CIOCOOHON amanTHUpOBaThCS K
OBICTPO MEHSIFOIIIUMCS YCJIOBUSIM JKU3HH,

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHrne O0O0ydJarommxcs K
CaMOCTOSITENIbHOW ~ TO3HABATEIbHOMW  JESTEIBHOCTH, HAyYHBIM  METOAAM  ITO3HAHWS,
(GOpMUPYIOIITUM MOTHBALIUIO U PAa3BUTUE CIIOCOOHOCTEH K XUMUH,

— obecreueHne YCIIOBHH, CMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMUCS OIBITA
pa3HooOpa3HON NEATCILHOCTH, TO3HAHUS W CaMOIIO3HAHWMSI, KJIFOUEBBIX HABBIKOB (KITFOUCBBIX
KOMITETEHIHIT), UMCIOIIMX YHHUBEPCAIbHOE 3HAUCHUE [UISI PA3TMYHBIX BUIOB JCATEILHOCTH;

— opmupoBanue o0meH PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
Yrclie YMEHHH OOBSCHATh M OICHHUBATH SIBJICHHUS OKPY)KAIOLIETO MHpPA, HCIOJB3Ysl 3HAHHS H
OTBIT, TOJYYCHHBIE MPU M3YUYEHUU XHUMHU, NPUMEHATh WX TMPH pENICHUH MpodiieM B
MOBCETHEBHOM KU3HU U TPYAOBOU IESATEIBLHOCTH;

— (opmMupoBaHue y 00y4JarONMXCs TYMAaHUCTUYECKUX OTHOILICHHH, TTOHUMAaHUs IICHHOCTH
XUMHYECKHX 3HAHWUU Ui BBIPAOOTKH SKOJOTHYECKH IIEJIECOO0PAa3HOTO MOBEICHHSI B OBITY H
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYXKAOLIEH MPUPOIHOMN
Cpensr,

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaIIPaBICHHOCTH AaJbHEHIIEro 00yueHusl.

OO1miee YnCIIoO 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, cocraBisier 204vacoB: B 8 kitacce — 68uacos (2 vaca B Henenwo), B 9 kiacce — 68
yacoB (2 yaca B Hezeno), B 10 kimacce — 68uacos (2 yaca B Heeno).



COJEP)KXAHUE OBYYEHUA

8 KJIACC
IlepBoHaya/ibHbIE XMMHYECKHE TOHATUSA
[Ipenmer xumuun. Ponp xumMuu B KU3HU 4delloBeka. lena u eewjecmea. Ousnyeckue CBOWCTBA
BEIIECTB. ArperatHoe coctossHue BeunlecTB. [loHATHE O MeTonax IMO3HAHWS B XHUMMHH.
Xumuueckue 3eMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClIOkKHBIE BEIIECTBA.
®usnueckue W XHUMHYECKHE sBiIeHMSA.KpaTkue cBeneHus U3 HMCTOPUM BO3HUKHOBEHHUS H
pa3BuTUs XUMHUU. XUMHS B CHUCTeME HayK. POJb OTEUECTBEHHBIX YYEHBIX B CTAaHOBJICHHH
XUMUYeCKOW Hayku — pabotel M. B. JlomonocoBa, A.M. byrneposa, [[. 1. Mennaeneena.
Xumuyeckue GopMyibl. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmaea eewjecmeéa. OTHOCUTEIIbHBIE aTOMHAas M MOJEKYJSIpHAas Maccel. MaccoBas A0is
XAMHMYECKOI0 JIEMEHTA B COeIMHEHUH. [lepuoanueckas cucrema XuMu4yeckux anemenTos . U.
MemnneneeBa, ee CTpyKTypa: Majible U OOJIbIIUE MEPUO/IbI, TPYIIIbI U OATPYIIIHI.

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XHMMHYECKOM MOCYyJ0M, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHus ¢ 1abOpaTopHBIM OOOpPYIOBAaHWEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIECTB, HaOIoIeH e (hU3nUecKuX (IUIaBIeHHE BOCKA, TasHHE JIbA,
pacTupaHue caxapa B CTYIKE, KUIICHUE M KOHJCHCAIIMs BOJBI) U XUMUYECKUX (FOPCHUE CBEUH,
NPOKAJIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE Mela C KUCIOTON) SIBICHHM, HAOIIOICHHE
U ONHCAaHWE TPU3HAKOB TIPOTCKAHUS XHMHUYECKHUX peakiuii (pas3siokeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUAOM Oapus, paznoxkenue ruapokcuaa meau (I1) mpu
HarpeBaHUH, B3aUMOJICHUCTBHE Xkele3a ¢ pactBopoM cosid meau (1),
JemoncTpamuu.l. Mozaenu (mapocrepskueBsie u CTioapra—bpurieba) pa3IudHbIX MPOCTHIX U
CJIOXKHBIX BemiecTB. 2. Kommekuus CTeKITHHON XuMudeckoi mocyel. 3. Komiekius marepuaios
W M3ACNMA M3 HUX HAa OCHOBe amomuHusa. 4. B3ammopeiicTBue Mpamopa ¢ KHUCIOTOH H
MOMYTHEHHE U3BECTKOBOU BOJIBI.
IIpakTuyeckne padorbl 1. IlpaBmiia TexHWKH OE€30MACHOCTH NPH padOT€ B XHWMHUYECKOM
kabunere. [Ipuemsr oOpamieHuss ¢ ga00OpaTOpHBIM O0OpPYIOBAaHMEM M HarpeBaTEIbHBIMU
npudopamu.

Tema 1 [lepuoanueckuii 3axon u I[lepuoanyeckasi cucrema

xumudecknx ieMmeHToB J[. U. MengeneeBa. CTpoeHHne aToOMOB.

XuMHYeCcKas CBA3b.

ATOMBI M MOJEKYJIbl. ATOMHO-MOJEKYJISIpHOE ydeHue. ATOMBI Kak (opMma CyIIECTBOBaHMS
XUMUYECKHUX 3J1EMEHTOB. OCHOBHBIE CBEJICHUS O CTPOEHUHU aTOMOB. Jl0Ka3arenbCcTBa CIOAKHOCTH
ctpoenust aromoB. OnbIThl Pesepdopra. [InanerapHas Moienb CTpoeHHS aTOMa.

[lepBble MOMBITKK KIACCU(PUKAIMU XUMUYECKUX 3JeMEHTOB. [loHATHE O rpymnmax CXOIHBIX
3NeMEHTOB (LICJIOYHBIE U IIEIOYHO3EMEIbHBIE METaJUIbl, TallOTCHbl, WHEPTHBIC Ta3bl).
DNeMeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuognueckuit 3akoH. Ilepmoguueckas cucreMa xumuudeckux onementos [l H.
MenneneeBa. KoporkomepuoaHass W JMHHONEpUOAHAs ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux onemeHtoB [I. M. Menneneesa. Ilepuonsl m rpynmnbl. DU3HMYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenue atomoB. CocTaB aroMHbIX saep. M3ortonbl. DnexkTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
ob6onouek aroMoB TepBbIX 20 xumuueckux saemMeHTOB Ilepmommueckoir cucremsr J[. U.
MenaeneeBa. XapakTepUCTUKA XMMUYECKOT0O 3JIEMEHTA MO €ro MoJioKeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XMMHYECKHMX 3JIEMEHTOB, METAUIMUECKUX U
HEMETaJUIMYECKUX CBOWMCTB MO TpynnaM M nepuojaMm. 3HadeHuwe l[lepmoamdeckoro 3akoHa M
Ileproarueckoil CUCTEMBl XMMHUYECKUX JJIEMEHTOB I Pa3BUTHUS Hayku U npaktuku. . W.



MeHeneeB — y4€HbBIN U IPAKIaHUH.

Xumudeckasi cBsi3b. VoHHas cBs3b. KoBajeHTHas (moysipHass M HENOJSPHAsi) CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB.
B3anmMopeiicTBie aTOMOB METAJIIOB MEXy c000i — 00pa3oBaHNE METATMUECKUX KPUCTAIIIOB.
Mertannundeckas cBa3p.lIoHATHE 0 METATUIMYECKON CBS3H.

Jdemoncrpaumu. Moxaenn aroMOB XHMHYECKHX dieMeHTOB. llepuonnueckas cucrema
xumuyeckux siemenToB J[. M. MengeneeBa (pasiawunbie (opmbr). M3roroBieHue Mozenci
MOJIeKYJl OMHAapHBIX coeAMHEeHui. M3roToBneHne MOIENH, WIUIIOCTPUPYIOIIEH CBOICTBa
METaJUIMYECKON CBSI3H.

KontpoabHnas padora 1o teme: «ATOMBI XUMUYECKUX IJIEMEHTOB»

Tema 2 BaxkHeiiliue npeacTaBuTe 1M HEOPraHMYECKHX BeLECTB.

IIpocTbie BemecTBa

[Tonoxenne MeTaiioB U HEMETAIIIOB B [lepronueckoi cucTteMe XMuMHUUYECKUX DIIEMEHTOB

. U.Menneneesa. Baxkneiiime mpocThie BEMECTBA — METAJLIBI (KeIe30, aTFOMUHNMN, KaIbIUH,
MarHuii, HaTpuil, kanwii). OOmue Qu3MUECKUE CBOMCTBa METa/lIOB. BakHEWIIHMe MpoCThIie
BelllecTBa-HEMETaIJIbl, 00pa30BaHHBIE aTOMaMU KHCJIOPOJa, BOJOpPOAa, a30Ta, cephl, (ocdopa,
yraepojia. MoJieKyibl MPOCTHIX BEIIECTB-HEMETAIIIOB — BOJIOPO/JIa, KUCIOPOa,

a3zora, rajgoreHoB. Kucimopon — 31eMeHT M mpocToe BelecTBo. HaxoxaeHne kuciopona B
npupojie, GpusndYeckue U XUMHUYecKue cBoiicTBa (peakiuu ropenus). Oxcuzpl. [IpumeneHue
kucaopoia. CriocoObl MoydyeHus: KUCIOpoAa B 1abopaTopuu U MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B npupone. O30H — amnorponHas Moaudukanus kuciopoxa. TernoBoit 3ddexr
XUMUYECKON PEAKLINU, TEPMOXUMUYECKHE YpPaBHEHUS, DK30- M SHIOTEPMHUUYECKHE PEAKIIHH.
TomnuBo: yroias U MeTaH. 3arpsi3HEHHUE BO3/lyXa, YCUJICHHE MTAPHUKOBOTO 3P deKTa, pa3pylieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT u npocToe BemecTBo. HaxoxxaeHne Bogopoa B mpupoae, husndeckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIOco0bl nonydeHus. Kucnots! u conu.

KomuuectBo BemiectBa. Moisib. Mounsipas macca. 3akoH ABoraapo. MomspHbI 00bEM ra3os.
PacuéTpl M0 XUMUYECKUM YPABHEHUSIM.

JdemoncTpauuu. O3HakOMJIEHHE C KOJUIEKIMEM MeTamioB. O3HAaKOMJIEHHE C KOJUIEKIIMEH
HEMETAJIOB.

Xumuueckuii IKcnepumenm. KAueCTBEHHOE OINpEACNICHUE COACpKaHUs KUcCIopoAa B
BO3/IyX€; MOJy4eHue, coOrpanue, paclio3HaBaHUE U U3yYeHUE CBOWCTB KUCIOPO/1a; HaOII0IeH e
B3aUMOJICUCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBUS BO3HUKHOBEHHS U MPEKPAIICHUS TOPEHUs
(mo>kapa); monyueHue, coOupaHue, paclio3HaBaHWE M W3ydeHHE CBOWCTB Boopozaa (ropeHwme);
B3auMo/ieiicTBre Bogopoa ¢ okcuaoM mean(I1) (B03MOXKHO HCIIOJIb30BaHHE BUICOMATCPHAIIOB);
HaOMro/IcHue 00pa3IloB BEIIECTB KOJUYECTBOM 1 MOJIb; M3y4YEeHHE 00pa3I[0B BEIIECCTB METANIOB
Y HEMETAJUIOB.

Kontpoabsnas padora 2 o teme: «IIpocTeie BemecTBa»

Tema 3. BazkHeiilne npeicTaBuTe I HEOPraHUYECKUX BeleCTB.

CJ10:)kHbIC BelecTBa.

Crenenb okucnenus. CpaBHEHUE CTETICHH OKUCICHUS U BaJeHTHOCTU. OmnpeneneHue CTeneHu
OKHCJICHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB B coequHeHusx. CocraBieHre GopMys OMHApPHBIX
COeMHEHUH, 001U CrIoco0 UX Ha3BaHUM.

buHapHble coeIMHEHHS METAUIOB M HEMETaJUIOB. OKCHJbI, XJIOpUAbl, CyabOUIBl U Tp.
Cocrasnenue ux popmyi.



Oxkcunpl. Knaccuduxanus. Homenknarypa. @Qusuueckue c6oticmea okcuoo8. XuMUUECKUE
CBOWCTBA OKCUIIOB. [lonyyenue u npumeneHue okcuoos. buHapHble COeIMHEHUS] HEMETAIIIOB!
OKCHJIbI, JIETYYHE BOJOPOAHBIE COEAMHEHUS, UX COCTaB U Ha3BaHUsl. Boda 6 npupooe.
Kpyzoeopom 600v1 6 npupode. Qusuueckue u xumuueckue ceovcmea 00ul. IlpencraBurenu
OKCHUJIOB: BOJIa, YIJIEKHUCIIBIN T'a3, HeTaleHas u3BecTb. [IpeacraBuTenu ieTydnux BOIOPOIHBIX
COEMHEHUI: XJIOPOBOAOPO U aMMHAK.

OcHoBanus, ux coctaB U Ha3zBaHus. Kiaccudukanus. Homenknarypa. Qusuueckue cgolicmea
ocHosaHnuil. PacTBOpUMOCTh OCHOBaHUM B Boze. [IpencraBurenu menouen: THAPOKCHIbI HATPUS,
Kanus 1 Kanbiwus. [loHsaTre 00 mHAMKATOpax U Ka9YeCTBEHHBIX PEaKITUsIX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmaa
kucnom. [lonyuenue u npumenenue kuciom. IlpencTaBuTeny KUCIOT: cepHasi, COJIsIHasA, a30THAS.
[TousTre 0 mKane KuciaoTHOCTH (mkana PH). Muaukaropsl. MI3MeHeHNnE OKpacKu HHAMKATOPOB
B Pa3JIMYHBIX Cpeax.

Comu. Conmu Kak MpOM3BOJHBIC KUCIOT U OCHOBaHUH, MX COCTaB U Ha3BaHus. Kimaccudukanms.
Homenknarypa. Qusuueckue ceovucmea coneu. [lonyuenue u npumenenue conei. PacCTBOpuMOoCThb
coneli B Bozie. [IpeacraBurenu coneid: XIopua HaTpusi, kKapooHat u ¢ocdar Kaabius.

AMop(dHbBIE 1 KPUCTAJUTMYECKHUE BEUIECTRA.

MG)KMOJICKYJBIPHHG B3aUMOACUCTBUS. Tunsi Kpucmajliu4ecKux peutemox (amOMHa}Z,
MONEKYIIAPHAA, UOHHAA, MemaﬂﬂuQQCKaﬂ). 3asucumocmo gbus’uttecxux c801lCme eewecme on
muna Kpucmaﬂﬂuqecmﬁ peutemku.

Uucreie BemecTBa U cmecu. CriocoObI pa3neneHus cMeceil. MaccoBast 1 00beMHast 10JIn
KOMIIOHEHTa cmech. Bo3nyx — cMech razoB. CoctaB Bo3ayxa. PacueTsl, CBsi3aHHBIE C
HCIIOIB30BAHUEM ITOHATHS <«ITOJISI».

Xumuueckuil IKcnepumenm:
U3YYCHHE CIIOCOOOB pa3/eNieHUuss CMeCeii: ¢ TIOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BHITIApUBAHNUE,
TUCTUJUISIMS, XpoMaTorpadus, TPOBEICHUE OYUCTKH MTOBAPEHHOM COJIH,

JdemoncTpauuu. OOpa3ibl OKCHUIOB, KUCJIOT, OCHOBAaHUN M coyiei. Moenn KpUCTAIITHISCKUX
pEeIIETOK XJIOpUAa HATpus, anMasa, okcuaa yriaepona (IV). KucioTHo-menouHbie HHIUKATOPBHI,
M3MEHEHUE WX OKPACKU B PA3JIMYHBIX Cpelax. YHUBEPCAIbHBI MHIMKATOP U U3MEHEHUE €ro
OKpacku B pa3inuHbix cpeaax. [lkana pH.

JladopaTopuble onbIThl. (O3HaKOMJIEHHWE CO CBoOWcTBaMH ammuaka. Onpenenenne pPH
pPacTBOPOB KHUCIOTHI, Iesioun U Boabl. Ompenenenue PH TUMOHHOTO U S0JOYHOTO COKOB Ha
cpese mnoa0B. O3HaKOMIIEHUE C KOJUIEKIMEN cojieid. O3HaKOMIIEHHE C KOJUIEKLIMEN BEIIECTB C
pa3HbIM THIIOM KPUCTALUIMYECKON pemeTku. M3roTroBiieHME MOJENEN KPUCTAUIMYECKHUX
pemeTok. O3HaKOMIIEHHE ¢ 00pa3IlOM TOPHOM MTOPOJIBI.

IIpakTnyeckue padorsl 2. [IpuroroBneHue pacTBopa caxapa U pacueT ero MacCoBOM J0JIU B
pacTBope

KoutpoabHas padora 3 mo teme: «CoeTuHEeHUsI XUMUYECKUX IEMEHTOB»



Tema 4. U3MeHeHMsI, IPOUCXOAsININE ¢ BeIECTBAMU

dusnyeckre ¥ XUMHUUECKHUE BJICHHUS. XUMUYECKas PEakius U €€ MPU3HAKH. 3aKOH COXPaHEHHUs
Macchl BelecTB. XUMHUUECKUe ypaBHenus. Kinaccudukaiys XMMUYEeCKUX peakuii (CoeInHEH S,
pas3JIoKEHHs, 3aMEIIeHus, 0OMeHa).

TermoBoit 3G heKkT XUMUUIECKON pEeaKIiy, TEPMOXUMUICCKUE YPaBHEHHUS, IK30- U
sHIoTepMuYeckue peakiuu. Koadgdunrentsl. 3HaueHne WHIEKCOB U KOO UIIMEHTOB.
CocrapiieHHE YpaBHEHUN XUMUYECKUX PEAKIUN.

Pacdersl o XxuMuueckuM ypaBHEeHUsAM. Perienne 3a1au Ha HAX0XK/I€HUE KOJIMYECTBa, MacChl N
o0bemMa MPOAYKTa peakuy Mo KOJIUYECTBY, Macce WM 00bEMY HCXOHOTO BellecTBa. Pacyersl ¢
MCIIOJIb30BaHUEM TOHSATHUS «IOJIS>», KOTJIa HCXOAHOE BEIIECTBO JaHO B BUJE pacTBOpA C 3a1aHHOMN
MacCOBOM J10J1€H PaCTBOPEHHOTO BEIIECTBA MJIM COJEPKUT OMPEACICHHYIO JTOJIIO IPUMECEH.

Peakuuu paznoxxenus. [IpeacraBienre o CKOpOCTH XUMUYECKUX peakiuil. KaramuzaTopsl.
®epmenTsl. Peaknuu coenunenus. Karanutuueckue 1 HeKaTaIUTUYECKUE PEaKuu, 00paTuMbIe
U HeoOpaTtuMmble peakiuu. Peakiium 3amenienus. P akTHBHOCTH METAIIIOB, €TI0 HCIIOJIb30BaHNE
JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS pEAKLIMKA MEX1y METalJIaMi U KUCIIOTaMH,
peakunii BBHITECHEHHSI OTHUX METAJUIOB U3 PaCTBOPOB UX COJIEH ApyruMu MeTaiamu. Peakiun
oOmeHa. Peakiuu HeiTpanu3anuu. YCIoBHs MPOTEKaHUS peaklnii OOMEHa B pacTBOPAX J10
KOHIIA.

THUIBl XUMHUYECKUX pEaKLUi Ha IPUMEpPE CBOMCTB BOABIL. Peakuys pas3ioKeHus: — 3IIEKTPOIIN3
BOJIbl. KauecTBeHHBIC peakiinu Ha ra3000pa3Hbie BeniecTBa (KUCI0po/, Bogopoa). O0beMHbIe
OTHOIIIEHUS ra30B MPU XUMUYECKUX PeakIuax. Peakiuu coennHeHrsi — B3auMOECHCTBUE BOJIbI
C OKCHaMH METaJJIOB M HEMETAJIJIOB. YCIIOBHE B3aMMOJICHCTBHS OKCHIOB METAJIJIOB U
HeMeTasuioB ¢ Bonou. [ToHsTHE «TuaApOKCHABD». Peakiinu 3aMenieHus — B3auMOIEHCTBUE BOIbI C
MeTautamMu. Peaknnu oOMeHa — THAPOITH3 BEIIECTB.

Xumuueckuii Ixcnepumenm: Habmonenne Gusndeckux (MIaBIeHUe BOCKA, TasHUE JIbA,
pacTupaHue caxapa B CTyIKe, KHIICHHE U KOHICHCAIINS BObI) U XUMUYECKHX (FOpEeHHE CBEYH,
IPOKaJIMBaHUE MEIHOM MMPOBOJIOKH, B3aUMOJICHCTBUE MeJjla C KUCITOTOM) sIBIICHUH, HAOII0ICHHE U
OTKCaHUE MTPU3HAKOB MPOTCKAHUS XMMUYCCKUX peakiuii (pa3okeHune caxapa, B3aUMOICHCTBHE
CEPHOI KHUCJIOTHI C XJIOPUAOM Oapwusi, pasiokenue ruapokcuaa meau(I1) npu HarpeBanuu,
B3aUMOJICHCTBHE Keie3a ¢ pactBopoM coiu meau(I1)); HaGnroneHrne U onrcaHue pe3yibTaroB
MIPOBEJICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACCHI.

JemoncTpanuu. [Ipumeps! Gpu3nveckux sSBICHUIA: a) TUIaBleHNe napaduHa; 0) BO3roHKa Moja
W OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAILICHHBIX COJICH; T) TUPQy3Usl TYIHIUCTHIX
BEIECTB C TOPSIICH JIAMITOUYKH HaKaIWBaHUsA. [IprMepbl XMMUYECKUX SBIICHHUIA: a) TOPCHUE
maruusi, pocdopa; 6) B3aUMOAEHCTBHE COISHON KUCIOTHI C MPAMOPOM HJIH MEJIOM; B)
noayuenue ruapokcuaa meau (I1); r) pacTBopeHHe MOAYYEHHOTO THAPOKCH/IA B KUCIIOTaX; 1)
B3aumojeiicteue okcuaa meau (I1) ¢ cepHOit KUCITOTOM ITPH HArPEeBaHUH; €) pa3I0KEeHHE
HIepMaHTaHara Kajus; X) pa3jioKeHHUe MepoKCHIa



BOJIOPO/Ia C IMMOMOIIBIO JHOKCHIa MapraHiia M KaTaiasbl KapToQels Wi MOPKOBH; 3)
B3aMMOJICHiCTBHE Pa30aBIEHHBIX KUCIOT C METaJJIaMHU.

IIpakTuyeckne padorsl 3. [[pU3HaKK XUMUUECKUX PEAKITUH.

KonTpoabHas pabora 3 mo teme: «I3MeHEHUS, TPOUCXOASIINE C BEIECTBAMK»

Tema 5. PactBopenne. PactBopbl. CBoiicTBa paCTBOPOB JICKTPOJHMTOB

PacTBOpeHue kak pu3nKo-XxuMudeckuii npouecc. [lIoHATHE 0 rHApaTax U KpUCTAIIOTHIpaTaXx.
Boga xak pactopureins. PactBopel. HacbllieHHBIE U HEHACBIIIICHHBIE PACTBOPBL.
Pacmeopumocms seugecms 6 6ooe. Kpusvie pacmeopumocmu Kak MoOenb 3a8UcUumMocmu
pacmeopumocmu meepovix eewjecms om memnepamypuvl. MaccoBasi 10J11 paCTBOPEHHOTO
BEILIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJIbI. POJIb pacTBOPOB B MPUPOJIE U B )KU3HU
yesnoBeka. KpyroBopot Bojiel B pupojie. 3arps3HeHre TPUPOIHbIX BoI. OXpaHa U OYMCTKA
NPUPOAHBIX BO.

Knaccudukanus nHeoprannueckux coequnennii. Oxkcunbl. Kinaccudukamnms oKCHIoB:
cosieoOpasyrorire (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) M Hecoeobpasyromue. Homenkaarypa
OKCcHI0B (MEKAyHApOIHAst U TpUBHAIbHAs). DU3NYECKHE U XUMHUECKHAE CBONCTBA OKCH/IOB.
[Tonydyenune OKCUIOB.

OcnHoBanus. Kiraccudukaiyst ocCHOBaHUMA: METOYN M HEPACTBOPUMBIC OCHOBAHHS.
HomeHnkmarypa ocHOBaHMiA (MeXIyHApOAHAS U TpUBHATIbHAS). DH3HUYCCKHE U XUMUYECKUE
CBolcTBa OCHOBaHMH. [lonyueHne ocHOBaHMUI.

Kucnorel. Knaccuduxanus kucinor. HomeHkmaTypa Kucinor (MeKayHapoIHast 1 TPUBHAJIbHAS).
dusnyeckre U XUMHYECKHE cBoMicTBa KUCIOT. Psan aktuBHOocTH MeTaiuioB H. H. bekerosa.
[Tonydenune KUCIOT.

Comu. Homenknarypa comeit (MeKayHapoaHast ¥ TpUuBHajabHas). PU3ndyecKre U XUMUYECKHE
cBoricTBa cosieid. [lonydyenue coneil.

I'eHeTHueckas cBA3b MECXKOY KilaCCaMU HEOPTaHNYCCKHUX COCI[I/IHCHI/Iﬁ

T'eneruueckue pAabl METAJJIAa U HEMCTAJIJIA. I'eneruueckas cBI3b MCKAY KilaCCaMU
HEOPTaHNYCCKUX COCHHHCHHﬁ. Hpo@ze/wa 06e30nacH020 UCNONb308AHUSA eewecme U XuMu4ecKux
peam;uﬁ 6 NOBCEOHEBHOU HCUZHUL. TOKCMUHble, coprdue U 63pbl60ONACHbBLE 6eU ecmed. bovimosas
XUMUHECKAA cpAMOMHOCMb.

OXHUCINTEIIFHO-BOCCTAHOBUTEIILHBIE pPEaKnu.

Omnpenesnenue cTeneHe OKUCICHUS I SIEMEHTOB, 00pa3yIOIINX BELIECTBA Pa3HBIX KIACCOB.
Peakiiuu MOHHOTO OOMEHa U OKHCIUTEIHHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccs
OKHCIICHHsI U BocCTaHOBJIEHUA. OKUCIUTENN U BOCCTaHOBUTENH. CyITHOCTh OKUCIUTENBHO-
BOCCTAHOBHTENbHBIX peakuuil. CocTaBleHNE YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii METOI0M IEKTPOHHOro OanaHca.



CBoiicTBa MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE
OKHUCIHUTCIBHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ.

Xumuueckuii IKcnepumenm: 03HaAKOMIIEHUE ¢ 00pa3liaMy OKCHIOB U ONMCAHUE X CBOMCTB;
UCCJIEJIOBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3TUYHON PaCTBOPUMOCTBIO;
IIPUTOTOBIICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BELIECCTBA,;
B3aMMO/ICHCTBUE BOJIBI C MeTaJUTaMu (HATPUEM U KalibliieM) (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPUAIIOB); OTIPE/ICIICHUE PACTBOPOB KUCIIOT U IIEI0UEH ¢ MOMOIIBI0 HHINKATOPOB,;
ucclieioBaHre 00pa3oB HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KJIAaCCOB; HAOMIOIEHNE
WU3MEHEHUS! OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIIOT M IIEJI0YEH; U3YyYEHUE B3aUMOACHCTBUSA
okcuaa Meau(IT) ¢ pacTBOPOM CEpPHOI KMCIIOTHI, KUCIIOT ¢ METaJJIaMH, PeaKIMii HeHTpaIn3alii;
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJIHOTO METajula IPyTruM U3 pacTBopa
COJIM; peUIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Ba)kHeHme KIacchl HEOPTaHUYECKUX
COCTUHEHUUN»

JemoncTpauuu. B3anMoneiicTBie pacTBOPOB XJIOpH/Ia HATPHs M HUTpara cepedpa. [Tomydaerue
HEPacTBOPUMOI'O THAPOKCUIA U B3AMMOJEHCTBHE €r0 ¢ KUCIOTaMU. B3auMoaencTBue KUcior ¢
OCHOBaHMAMHU. B3anMoeicTBHE KUCIIOT C OKCHJaMU MeTaljaoB. B3anMmoaeiicTBre KHUCIOT C
MeTajilaMH. B3anmojeiicTBre KUCIOT ¢ coJIiMHU. B3aumojeiicTBE 11e10uei ¢ KMCIIOTaMU.
BzauMmopeiicTBue 11e1o4eii ¢ okcuaaMu HEMETAILIOB. B3auMoAaeCTBIE IISIOUeH C COISIMU.
[MonyueHne u cBOWCTBAa HEPACTBOPUMBIX OCHOBaHUH. B3anmoeicTBue OCHOBHBIX OKCHJIOB C
KUCIIOTAMU. B3auMoaelcTBHE OCHOBHBIX OKCUIOB C BOJIOM. B3anMomeicTBUE KUCIOTHBIX
OKCHJIOB C IIICJI0YaMH.

Xumuueckuii IKcnepumenm: B3aMOICHCTBHUE THIPOKCH/IA IIMHKA C PACTBOPAMHU KHUCIIOT U
IeJI0Y€eil; MPOBeIeHNE OTBITOB, MILTIOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHTEJIbHBIX PEaKIuil (ropeHne, peakiiuy Pa3ioKeHHsI, COCTUHCHUSI).

IIpakTuyeckne pa6orsl 4. Peakiinn HOHHOTO OOMEHa.
5. Pelienue skcriepuMeHTaNbHBIX 3a/a4.
HToroBasi KOHTpPOJIbHAs padoTa 3a Kypc XumMum 8 Kiiacca

Mestcnpeomemnule cea3u

Peanuzanus MeXIpeaMETHBIX CBSI3€H NMPU M3Y4YEHUU XUMHH B 8 KJlacce OCYILECTBIIAETCS
Yyepe3 UCMONb30BaHUE KaK OOIIMX eCTECTBEHHO--HAyYHBIX TIOHSATHHA, TaK M IOHATHUH,
ABJISIFOIIMXCSI CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOue ecTeCTBEHHO--HAY4YHbIE TOHATHS. HAy4YHBIH (DakT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  NEpUOJUYHOCTb,  HAONIOAEHUE,  DKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHHUE, MOJICIIb, SIBIICHUE.

®dusmnka: Marepus, aroM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, SJCKTPUYECKHH 3apsi, BELIECTBO, Teno, 00BEM, arperatHoe
COCTOSIHUE BEILIECTBa, ra3, (pU3MUECKUE BEIMUYMHBI, €AMHUIBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3BE37b1, CounHIe.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, IOJIE3HBIE
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.



9-10KJIACC

BeumecTBo M XMMHYECKas peakuus

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [ H.
MenneneeBa. CrtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLHUS U HUX COCAUHEHUH B COOTBETCTBUU C
MIOJIOXKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIMIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPTraHWYECKHUX BELIECTB.

Knaccudukanus XMMAYECKUX PEaKIUN MO Pa3nYHbIM Mpu3HaKaMm (M0 YHCITYy ¥ COCTaBY
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHUIO CTeleHeu
OKHCJICHHSI XUMHYECKUX 3JICMEHTOB, 1O OOpPaTUMOCTH, 1O YYaCTHIO KaTajln3aropa). DK30- W
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonarue o ckopoctn XxuMudeckoil peakiuu. [lonarue o6 oOpaTHMbBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuze. I[loHsiTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPhI, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJEKTPOHHBIM OallaHC OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakunu. COCTaBIE€HHWE YPAaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia MIEKTPOHHOIO OallaHca.

Teopust PAEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHoHBbI,
aHUOHBI. MeXaHu3M JAHCCOLMALMM BEHIECTB C PA3IMYHBIMU BHUAAMH XHMHYECKOU CBSI3H.
Crenenp aucconuanyu. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
MPEJCTaBICHU 00 SJICKTPOIHTUYECKON Auccoruanui. KadecTBeHHbIE PEaKIMU Ha HOHBI.
[ToHsiTHE O TUAPOIN3E COTEH.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE C MOJEIAMHM KPHUCTANIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
META/UIOB M HeMeTauloB (rpadura W aiMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMHMYECKOW pPEAKUHUH OT BO3JEHUCTBHUS Pa3INYHBIX
(bakToOpoOB, UCCIIETOBAHKE SJEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLUAIIUN
KUCIIOT, IIenoueii M cosiell (BO3MOXKHO HCIOJIb30BaHWE BHAECO MAaTepHalioB), MPOBEIACHHUE
OTBITOB, WLTIOCTPUPYIOIIUX TPU3HAKU MPOTCKAHHs PEakiuii MOHHOro oOMeHa (0Opa3oBaHHE
ocajika, BBIJICJICHHE Tra3a, OOpa3oBaHWE BObBI), OIBITOB, HWUIIOCTPUPYIONIMX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHUe, peaKiuu pa3jIoXKCHUs, COCAMHEHUS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI0 KAYECTBEHHBIX pPEaKUHWd Ha HOHBI,
pelIeHne YKCIePUMEHTANIbHBIX 3aa4.

Jdemoncrpauuu. Paznuunsie ¢popmer Tabimmmnsl [{. M.MenaeneeBa. Moenu aTOMOB 3JIEMEHTOB
1—ro mepuomoB. Mojenb CTpoeHHsI 3eMHOTO miapa (MONEpevHblid pa3pe3). 3aBUCHMOCTD
CKOPOCTH XMMHYECKON PEaKUHU OT MPUPOJBI PEArMpPYIOLIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM peaKkIuu OT KOHIICHTPALMH pPEearupyronux BeLIECTB. 3aBUCUMOCTh CKOPOCTH
XMUMHYECKOW PEaKIUU OT IUIOMIAAN CONPHUKOCHOBEHHS PEardpyIOMnX BEmIECTB («KHITAIINI
CIIOW»).

JladopaTopubie onbIThl 1. [lonydyeHune rumpokcuaa IUHKA U UCCIEIOBAHUE €r0 CBOMCTB. 2.
MopgenupoBanue mnoctpoeHus llepuoanmyeckord CHCTEMBI XHMHYECKHX 3JEMEHTOB  [I.
NU.Meunneneena

JInarHocTuyeckasi KOHTPOJbHasi padora



HeMeTanabl M X cCOeTUHEHUS

[TonoxxeHne HEMETAIUIOB B IEPUOAMYECKON cucTeMe XumMuyeckux aemeHToB .M. Menaeneesa.
OO01mas xapakTeprCcTUKa HEMETAILIOB. 0COOCHHOCTH CTPOSHUS aTOMOB,
anexTpoorpunareasHocTh (D0) Kak Mepa «HemeTaummaHocTH», psaa 0. Kpucrammyeckoe
CTPOEHHUE HEMETAJIJIOB — MPOCTHIX BelIeCTB. AyutoTponusa. Pu3nyeckrne CBOMCTBa HEMETAIIOB.
OTHOCHUTEIBLHOCTh MOHSATUM «METaJI» U «HEMETAJII».

Bonopon. Bonopon —xumuyeckuii 3J€eMEHT U pocToe BemecTBo. [lonoxkenue Bonopoa B
[Tepuoanyeckoit cucreme xuMuueckux aneMenToB /. . MenneneeBa. CTpoeHue aroma u
MOJIEKYJbl. DU3NYECKUE U XUMHUYECKHE CBOMCTBA Bogopoaa. [lonyuenne Bomopona B
naboparopuu. [lonyuenue 6odopooa 8 npomvluiiennocmu. [lpumenenue 6o0opooa.

Kucaopoa —xuMuueckuii 3IeMEHT U pocToe BemecTBo. O30x. Cocmas 6o30yxa. Puznyueckue
U XUMUYECKHE CBOMCTBA Kucnoposa. [lonydyenne u mpuMeHeHrne KUcaopoa.

Bona. Ctpoenue monekynbl. Bomopoanas xumudeckas cBa3b. @U3UUeCKUE CBOMCTBA BOBI.
AHOManIMu CBOMCTB BOIbI. [ uapoduabHbie 1 THApo(OoOHBIC BemecTBa. XMMUYECKHE CBOWCTBA
Bonbl. KpyroBopot Boabl B ipupoje. BomoouncTka. Asparust Boabl. BeIToBbIE GUITBTPEI.
MuHepanbHbIe BOABL. JIUCTHIIIMpOBAaHHAS BO/IA, €€ TIOJIYYCHHE U IIPUMEHCHHE.

OO61mas xapakTepucTrKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CtpoeHue u GU3NIECKrUe CBOMCTBA MPOCTHIX BEIIECTB — AJIOTCHOB. XUMHUYECKHE
CBOIiCTBa Ha MpuMepe XJiopa (B3auMOICHCTBUE ¢ METaLIaMU, HEMETaJJIAaMH, ISJI0YaMH).
Xnoposonopoa. CossiHasi KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUe, NpuMeHeHue. JlelictBue
XJI0pa ¥ XJIOPOBOAOPOA HAa OPTaHU3M YeJIoBeKa. BaxkHelI1e XIOpUIbl U UX HAX0KICHUE B
npupoze.

O6mas xapakrepuctuka meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble cTeneHH okucieHus. CTpoeHue u pu3nveckre CBOUCTBA MPOCTHIX BELIECTB —
KHUCTIOPOJIa U CePhl. AJINIOTPOITHBIE MOAU(DHUKAIINH KHCIOPOa M Cephl. XUMUYECKHE CBOMCTBA
cepbl. CepoBOIOpOI, CTpOeHHE, (PU3UUECKHe U XUMHUECKHe CBOMCTBA. OKCHUIIBI CePhI KaK
MpEaACTAaBUTCIIN KUCIIOTHBIX OKCHU/IOB. CepHa;I KHCJI0TAa, (bI/ISI/I‘IeCKI/IG U XUMHUYECKHE CBOMCTBA
(oO1mue Kak mpeICTaBUTENS KJTacca KUCIIOT U CIIeHUpHUeCcKie). XUMUYSCKHE PEaKI[HH,
JeKalie B OCHOBE MPOMBIIITIEHHOTO CITOC00a MOMy4YeHHs cepHOM KUCIOThI. [Ipumenenue
cepHoit kuciaoTbl. Colli CepHOM KUCIIOThI, KAYECTBEHHAS peakius Ha cynb(ar-uoH. Haxoxnenue
Cephl M €€ COEAMHEHHH B IPUPOIe. XUMUUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeibl
COCIMHCHUSAMHU Cepbl (KHUCIOTHBIC TOXK/IH, 3arpsi3HEHHE BO3yXa U BOTOEMOB), CIIOCOOBI €ro
MpEeI0TBPAIICHUS.

O6mmas xapaktepuctuka aneMeHToB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETICHH OKUCTICHHSI. A30T, paCIPOCTPAHEHHE B MIPUPOJIE, PUINIECKHE U XUMUIECKHE CBOMCTBA.
KpyroBopot a3ora B mpupoae. AMMHAK, ero (U3HYECKUE U XUMHUECKHE CBOICTBA, MOJIydeHUEe U
IMPUMCHCHHUC. Comn AMMOHUA, UX (bH?)H‘IeCKI/Ie 1 XUMHUYCCKUEC CBOﬁCTBa, IMPpHUMCHCHUC.



KauecTBeHHas peakliys Ha HOHBI aMMOHHMS. A30THas KUCIIOTa, €€ Moly4eHue, (pu3ndeckue u
XHMHUYECKUE CBOMCTBA (00OIIHME KaK MPECTaBUTENs Kiacca KHCIIOT U crieliuduieckue).
Hcnonp3oBaHue HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COSTMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIIH,
3arpsi3HEHKE BO3/1yXa, OYBHI U Boo&éMOB). Docdop, amtorpomnHbie Monudukanuu hocdopa,
busnueckre u xumuueckue cpoiicrea. Oxcua dpocdopa (V) u hochophuas kucnora, pusndecKue
U XMMHYECKHE CBOMCTBA, NonydeHue. Vcronb3oBanue GocharoB B kKauecTBE MUHEPAIBHBIX
yaoOpeHuH.

O6mas xapakrepuctuka meMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YIIIEpO], aJUIOTPONHbIe MOAU(UKAIIUHU, PACTIPOCTPAHEHUE B
npupoze, puznyeckre u XUMHIECKue CBoMCcTBa. Aacopoius. KpyroBopot yriepona B mpupose.
Oxcuppl yrepona, ux Gpusndeckue 1 XMMHUYECKHe CBOMCTBA, NEICTBIE HA )KUBbIE OpraHNU3MBI,
MOJIYYCHHUE W TPUMEHEHHEe. DKOIOTHYSCKUE MPOOJIEMBbI, CBA3aHHbIC ¢ OKcuaIoM yriepona (1V),
TUIIOTE3a [M100aIbHOTO TOTETJICHHUS KIIMMaTa, apHUKOBBIM 3 eKT. YronpHas KUCIoTa 1 €
comu, ux GU3NYECKHe U XUMUYECKHE CBOMCTBA, TOTy4YeHHe U puMeHeHne. KauecTBenHas
peakuus Ha kapOoHaT-uoHbI. Vcrnonb3oBanrue kKapOOHATOB B OBITY, METUIIMHE, POMBIIIIICHHOCTH
U CEIbCKOM XO35IMCTBE.

[TepBOHayanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yrepona (MeraH,
9TaH, STHJICH, alleTUJICH, 9TaHOJI, NIUIEPUH, YKCYCHAsl KUCIO0Ta). [IpupoIHbIC HCTOUHUKH
YIIEBOAOPOIOB (Yrosib, IPUPOAHBIH ra3, He()Th), IPOAYKTHI UX rMepepaboTku (OEH3MH), UX POJIb
B OBITY U POMBINIIEHHOCTH. [TOHSATHE O OMOJOTHYCCKY BaYKHBIX BEIIECTBAX: JKHPax, OENKax,
yIJIEBO/IaX — M UX POJIM B XKHU3HH YeI0oBeKa. MarepuaibHOe eIMHCTBO OPraHMIECKUX H
HEOPTaHWIECKUX COCIMHCHUM.

Kpemnwnii, ero pusnyeckue u XUMHUUECKUE CBOMCTBA, MOJydeHnue U mpuMeHnenne. CoeTnHeHus
KpemHus B ripupoe. O6mmue npeacraBieHus 06 okcuae kpemuus (IV) u kpeMHHEBOH KHCITOTE.
Cunukarsl, UX UCTIOJIb30BaHKE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne cTpouTenbHbIe
MaTepHualibl. KepaMuKa, CTEKIIO0, IIEMEHT, OETOH, jkene300eToH. [Ipobaembl 6e30macHOTo
HCIOJIB30BAHUSA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI[HCBHOﬁ KU3HU.

Xumuueckuii IKCnepumenm:

u3yueHue o0pas3oB HEOPraHMUYECKNX BEUIECTB, CBOMCTB COJISTHOM KHUCIIOTHI, IPOBECHUE
KaueCTBEHHBIX PEaKluil Ha XJIOPHUI-UOHBI U HaONIIOCHHUE MTPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpakaromiue GU3NICCKIEe U XUMUYECKUE CBOMCTBA FAJIOTCHOB M X COSNUHCHHUN (BO3MOYKHO
UCIIOJIb30BaHKE BUICOMATEPUAIIOB), O3HAKOMJICHHE C 00pa3IiamMu XJIOpUA0B (raJloreHH 10B),
O3HAKOMJICHHE C 00pa3iiamMu cepbl U e€ coeMHEHUIMHU (BO3MOYKHO UCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOIOJICHUE TIpoliecca OOyIIIMBaHUI caxapa Mmoj| IeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEeHUE XMMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOI
KHCJIOTHI, TPOBECHNE KaYeCTBEHHON PEeaKIMU Ha Cylb(aT-uoH U HabIoIeHne pr3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MIECKUMH CBOMCTBaMH a30Ta, pocdopa U UX COCTUHCHHUIN
(BO3MOKHO HMCITOJIL30BAHUE BHICOMATEPHAIIOB), 00pa3aMu a30THBIX U GoCchHOpPHBIX yI1oOpeHuH,
nojrlyuyeHue, cobnpaHue, pacro3HaBaHUE U U3y4eHUE CBOMCTB aMMHUAaKa, POBEICHNE
KaueCTBEHHBIX PEaKIuii Ha MOH aMMOHUS U ocdar-uoH U N3ydeHHe MPU3HAKOB UX MPOTEKaAHUS,



B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHOM a30THON KHCJIOTHI ¢ MEbI0 (BO3MOXKHO HCIIOIb30BaHHE
BU/ICOMATEPUAIIOB), U3yYCHHUE MOJIEIICH KPHUCTALTMYSCKUX PEIIETOK anmasa, rpadura,
¢ymiepena, 03HaKOMJIEHHE C MTPOLECCOM aCOPOIIUU pACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MPOTUBOTa3a, MojydeHne, CoOupanue, paclio3HaBaHUE U U3yUEeHUE
CBOMCTB YIVIEKHCIIOTO ra3a, MIPOBEACHNE KaYeCTBEHHBIX peakiuili Ha KapOOHAT U CUIIMKAaT-HOHBI U
M3y4EHUE TIPU3HAKOB UX MTPOTEKAHUs, O3HAKOMIIEHUE C MMPONYKIIMEH CUITMKAaTHON
IIPOMBIIUICHHOCTH, PEIICHNE DKCIICPUMEHTAIbHBIX 3a/1a4 110 TeMe «Ba)kHeWIne HeMETaIUIbl U
UX COCIUHEHHUSA».

Hdemoncrpamuu. [TonyyeHnue u pacno3naBanue Bogopoaa. KauectseHHast peakuus Ha
rajJjoreHuA-uoHbl. B3anmoneicTBrE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO.

JladoparopHbie onbIThl. O3HaKOMJIEHUE C cCOCTaBOM MUHepaibHOU Bobl. 30.CBoiicTBa
pa30aBIIeHHON CepHOU KUCIOTHI. M3yueHne cBOMCTB aMMHaka. Pacrio3HaBaHue cojieii aMMOHMUS.
Iopenue dhochopa Ha Bo3ayxe u B Kucimoponae. PacroznaBanue docdaros. ['operue yris B
kuciopoze. [lepexon kapOoHATOB B THAPOKAPOOHATHI.

IIpakTudeckne padorsl. 4. Pemenne skcriepuMeHTANbHBIX 3a71a4 110 Teme «l loarpymma
kuciaopona». 5.I1omyuenue, cobrpanue 1 pacrio3HaBaHHE ra30B.

KonTpoabHas pa6ora Ne2 o teme: «Hemeramib»

MeTajibl H UX COCAHMHEHUS

OO01ast XxapakTepUCTUKA XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU X TOJIOKEHUS B
[Iepuonnueckoit cucteme XMMUYECKUX NIeMEHTOB 1. 1. MeHeneeBa 1 CTpOEHHUsI aTOMOB.
Crpoenue MeTaioB. MeTayuinyeckas CBA3b U METAJNINYECKasl KpUCTAIIINYECKas pelI€TKa.
DNEKTPOXUMHUYECKUN Psii HAPSDKEHUH MeTaioB. PU3NYECKNE U XUMUYECKHE CBOMCTBA
metajuioB. O6mmue crnocoObl MOTyYeHUs: MeTa/uIoB. [IoHsATHE O KOPPO3UHN METAIJIOB, OCHOBHBIE
CIIOCOOBI 3alUTHI HX OT Koppo3uu. CruiaBsl (cTalib, 4YyryH, JIOPATIOMUHUI, OpOH3a) U HX
IPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[{esrouHbIe MeTAIUIBL: TIOJIOKEHKE B [Iepronnueckoi cucreMe XuMU4eckux auieMenTos /1. 1.
MenneneeBa, CTpOCHHE UX aTOMOB, HAXOXKEHHUE B ITpupoze. PU3n4ecKkue 1 XUMUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus ¥ Kanus). OKCHIBI U THIPOKCHUIBI HATPHS U Kauust. [IpuMeneHne
IEJIOYHBIX METAJIIIOB U UX COCAUHECHUM.

[IlenoyHO3eMeNbHBIE METAIIIBI MAarHUW U KaJdblKi: noJiokeHue B [lepuoguueckoit cucreme
xumudeckux 3meMeHToB . 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJIECHUE B IPUPOJIE.
dusnyeckre U XUMUYECKHE CBOMCTBA MarHus U Kaabllns. BaxHenme coeqMHEHNS KaJIbINs
(oxcu, ruapoKCH I, coin). JKECTKOCTh BOIBI U CIIOCOOBI €€ YCTpaHEHHS.

AnromunMit: nonoxenue B [lepuonnueckoit cucteme Xxumudeckux snmemMeHTos /1. U.
MeHzeneeBa, CTpOCHUE aTOMa, HaXOXKIEHUE B npupojie. Pu3nyeckne 1 XUMUYECKUE CBOMCTBA
amOMUHUS. AMGOTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS.



Keneso: nonoxenue B [leproguueckoit cucteme xumudeckux 3neMenToB J[. 1. Menpaeneena,
CTPOCHHE aToMa, HaXOXACHUE B pupoae. Pu3nueckrue 1 XUMUYECKUE CBOMCTBA Kee3a.
Oxcubl, Tuapokcu sl U conu xenesa (Il) u sxenesa (I1l), ux cocras, CBOMCTBA U TOTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3laMi METAJUIOB U CIUIaBOB, MX (PU3MUECKUMH CBONCTBAMH, U3yUECHUE
PEe3yaBTATOB KOPPO3MH METAIIIOB (BO3MOXKHO MCIIOJIb30BAHHUE BHICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMO/ICHCTBHUS OKCUIA KaJIbIIUS U HATPHUS C BOIOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBAHNE CBOMCTB KECTKOM BOJIBI, IPOIIECCa TOPEHHUSI JKele3a B
kuciopose (BO3MOXKHO HCIIOIB30BAHUE BUICOMATEPHAJIOB), IPU3HAKOB MPOTCKAHUS
KaueCTBCHHBIX PEAKIIMi HA MOHBI: MATHHUS, KaJIbIUs, aJJFOMUHUS, IIMHKA, kene3a (1) u sxenesa
(1), mexu (1), HabMOMEHNE M OMMMCAHUE MTPOIECCOB OKPAIIMBAHUS TJIAMEHH HOHAMH HATPHS,
KaJIMs M KaJbIUsl (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPHAIIOB), HCCIIETOBaHUE aM(pOTEPHBIX
CBOMCTB rHAPOKCHUIA ATIOMUHUS U THAPOKCHIA IUHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3aad 110
TeMe «BaKkHeWIe MEeTaJlIbl U UX COCIUHEHHUS».

JemoncTpauun. OOpa3iibl MIEIOYHBIX U IIEI0YHO3EMETbHBIX MeTaI0B. OOpa3Iibl CIIABOB.
B3aunmopeiicTBre pacTBOPOB KUCIIOT U coJiel ¢ MeTasuiaMu. [lonydeHue rugpokcuia aTtoMIUHUS
Y HCCJIEIOBAaHME €r0 CBOMCTB. B3anuMozencTBue xene3a ¢ consiHon kucinotou. [Tomyuenune
rugpokcuioB xene3a (I1) u (1) u u3yueHue ux cBOMCTB.

IIpakTudeckne padorsel. 1. OcymiecTBICHUE IIEMOYKH XUMUUECKUX MPEBpaIeHU. 2.
[TorydeHue 1 CBOMCTBA COCTMHEHNI METAIIOB. 3. Perenue akcnepruMeHTa IbHbIX 3a/1a4 Ha
pacn03HaBaHHe nu HOHY‘-ICHI/IG COG,Z[I/IHGHI/Iﬁ MCETAJJIOB.

KonTpoabHas pa6ora Nel o teme: «MeTaibi»

XuMus M OKpyKamolas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKMW3HU YelIOBEKa. be3onmacHoe MCIoJIb30BaHUE
BEIIECTB M XHUMHYECKHX peakuuil B ObiTy. IlepBas momomis Hpu XHMHYECKUX OXKOTax U
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHNe OKpYKarolei cpeabl (mpeaenbHas TOMyCTHMasi KOHIICHTPAIIHs
BeitecTs, ganee — [1JIK). Poib xumMun B pelieHnu 3KOJIOTHYECKUX TPOOIeM.

[IpuposHble MCTOYHHWKH YIIEBOAOPOJOB (yrojib, NMPHPOIHBIA ra3, He(Th), MPOAYKTHI UX

nepepadoTKH, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

Xumuueckuii IKCnepumenm:
u3ydeHre 00pas3IoB MaTepraioB (CTEKIIO, CIUIaBbl METAUIOB, TOJUMEPHBIC MATEPHAIBI).
HToroBasi KOHTpPOJILHAsI padoTa 3a Kypc Xumum 9 Kjacca

Meostcnpeomemmnbwie ceasu

Peanmu3zanus MeXMIpeIMETHBIX CBsI3€H MpU W3YYCHHH XUMHUH B 9 KIlacce OCYIIECTBIISICTCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk U TOHSTHI,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS. HAay4YHbIH (HakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaiM3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOIIOIEHUE,  DKCIECPHMEHT,
MOJIeJTUPOBaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHUS, MAaTEpUAIIbI.



@dusuka: Marepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUI, H3O0TOIIbI,
PaIMOAKTHBHOCTh, MOJICKYJIa, OJJIGKTPUYCCKUN  3apsjl, MPOBOJHUKH, IOJTYIPOBOJIHHKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTH, KPHUCTAIMYECKAss pEIIETKa, CIUIaBbl, (HU3UYECKHE BEIUYHHBI,
CIANHUILBbI I/I3MepeHI/I5I, KOCMHNYECCKOC HpOCTpaHCTBO, IIJIAHCTHI, 3B63,Z[BI, COHHI.[C.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YIOOpEHUS,
MI/IKpOBHCMeHTBI, MaKpOBHGMCHTBI, IIUTATCJIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HUCKOIIaEMBbIC, TOIIJINBO, BOAHBIC pecprLI.

KOPPEKIIMOHHO-PA3BUBAIOIIIAA HAITPABJIEHHOCTbkypca XUMUHA
JIOCTUTAETCA 3a CYET:

d Pa3sBUTUA pequbICHHTCHBHOﬁ ACATCIIBHOCTH B IMPOLCCCC YCTAHOBJICHUA JIOTUYCCKUX
BHYTpU- U MEXKIPEIMETHBIX CBS3€H, OBIaJCHUA YMEHUSMU CpaBHUBaTh, HaOIIOaTh,
06061L[aTI>, AHAJIIM3UPOBATL, JACJIAaTb BbIBOAbI, MNPHUMCHATH XWUMHWYCCKUC 3HAHUA JIA
00BSICHEHUS CBOMCTB SIBJICHUH U BEILIECTB, YCTAHOBIICHUS CBS3H MPOLIECCOB U SIBICHUH;

d IMMPUBJICHCHUA MCKIAUCHUIITIMHAPHBIX CBSI3CI‘/JI, HHTCHCUBHOI'O HMHTCIUICKTYAJIbHOI'O PAa3BUTUA
cpeacrBaMu XMMHU Ha MaATepuajic, OTBCHAIOIICM OCO6CHHOCT5IM U BO3MOXHOCTAM
oOydJaronuxcs,

* AKTHBHOT'O WCIIOJIb30BAHUSI COBMECTHBIX C yuduTenem (GopMm paboThl (Hampumep, 3a1add,
Tp€6YIOH_II/Ie MPUMCHCHUA CJIOKHBIX MATCMATHUYCCKUX BBIUMCIICHUNA U q)OpMy.H, II0 TEMamM
pEeIIatoTCs B KJIacCe ¢ TIOMOIIBIO YUUTES);

* (opMupoBaHUs, pacHIMpeHHs M KOOPAWHAIMK TPEAMETHBIX, IMPOCTPAHCTBEHHBIX H
BPEMEHHBIX TPEJCTABICHUI HA MaTepuaie Kypca, B IpOIEcce MPOBEACHUS IEMOHCTpAIIHii,
OTIBITOB, HA0JIIOIEHUH, SKCTIEPUMEHTOB;

* CICUUATBHOTO CTPYKTYpHPOBaHWS MW aHauW3a UW3y4yaeMoro marepuaia (BbLICICHUE
CYHICCTBCHHBIX IMPHU3HAKOB U3Yy4YaCMbIX SIBJICHUH U YCTAHOBJICHUC UX B33.HMOCB5I3I/I),

* (opMupoBaHHs MO3HABATEIbHON JEATEILHOCTH B XOJE€ XUMHUYECKHX HKCIIEPUMEHTOB U
HaAOJIO/IEHUH, TPU BBHIMOJIHEHUU J1a00paTOPHBIX PAaOOT: yYMEHHUS BBIICIATH U OCO3HABATh
yueOHYI0 3a/1ady, CTPOUTh M OPEUYEBNATH IUJIaH JCHCTBHM, aKTyaJM3HMpPOBaTh CBOW 3HAHUS,
non0upaTh aJeKBaTHbIE CPEACTBAa JEATEIbHOCTH, OCYLIECTBISITH CAaMOKOHTPOJb H
CaMOOLICHKY JICHCTBUI!

*  UCIOJB30BaHUE METONOB nu(PdepeHIIMPOBaHHON PaOOThI C O0YYAIOIIMMHUCS: TTOBTOPEHHE,
aHaJIM3 W YCTPAHEHHE OIIMOOK, pa3pabOoTKa W BBHINOJHEHHE HEOOXOIUMOTO MHUHHUMYMa
3alaHuil JJis1 TUKBUJAIMHA WHIMBUIYaIbHBIX TPOOEIOB, CHCTEMAaTU3allus WHINBUIYAIbHBIX
3aJIaHUM U Pa3BUBAIOIINX YIIPAXKHECHUMH;

*  JIOTOJIHUTEIHbHOE HHCTPYKTUPOBAHUE B X0/1€ YIEOHO! AEATENbHOCTH,

* CTUMYJIHMpOBaHHE Y4eOHOH NESATENbHOCTH: MOOIIPEHHE, CUTYyalHs ycliexa, MoO0yXAeHHE K
aKTUBHOMY T PYAY, IMOLMOHAIBHBIN KOM(OPT, 10OpOKENATENHHOCTh HAa YPOKE;

d HCIIOJIb30BaHUA CIICHUAJIBHBIX TIpUEMOB H©U CpPCACTB O6y‘-IeHI/I5I, npuceMoOB aHaji3a H
MPEe3CHTAIIMA TEKCTOBOTO MaTepuaia, 00ECIeUMBAIONINX peaH3alii0 METOAa «O0XOMIHBIX
nyTel», KOPPEKIIMOHHOTO BO3CHCTBUS Ha PEUYEBYIO ACSITENbHOCTH, MOBBIIIEHHE KOHTPOJIS
3a YCTHOU ¥ IIUCBMEHHOM PEYBIO.

OObyuaromuecs ¢ TSDKETBIMA HApYLMIEHUSIMU PEUU H3-32 OCOOCHHOCTEH CBOEro pedyeBoro,
IMMO3HABATCIBHOIO MW JIMYHOCTHOI'O Pa3BUTUA HYXKIAIOTCA B CyH.ICCTBCHHOﬁ agarnTannuu
nporpamMmbl 1o xumuH. OcBoeHue ydeOHOro marepuana BeaeTcs auddepeHIInpOBaHHO C
BKIIFOUCHUEM DJIEMECHTOB KOPPCKIIMOHHO-PA3BUBAIOIIUX TGXHOHOFHﬁ, OCHOBAHHBIX Ha
NPUHILIMIIAX YCUJICHHUS] TPAaKTHUYECKON HaNpaBlIEHHOCTH H3Y4aeMOro MarepHala, OMophbl Ha
KU3HCHHBI OMNBIT OOYYalOIIUXCs; OPHEHTAIlMM Ha BHYTPEHHHE CBS3M B COJACPKAHUH
M3y4aeMoro Marepuajla Kak B paMKax OJHOrOo NpeaMeTa, TaKk M MeXAy IMpeaMeTaMu,;



HEOOXOIMMOCTH U IOCTATOYHOCTH B ONpEAETICHUN 00bEMa N3y4yaeMOro MaTepuala, BBeICHHUS B
colepkaHne y4eOHBIX  TPOTrpaMM  KOPPEKIMOHHBIX  3aJaHWid, IMPeAyCMaTPHBAIOIINX
AKTUBU3aAlINIO MIO3HABaTEIbHOU ACATCIIbHOCTH.
OcHoBHass  (¢opMa  opraHm3anMd  y4eOHOTO  3aHATHA.  YpoK. Mcmonb3yroTcs
WH/IMBUyalIbHBIE, TPYIIIOBbIEC, HHANBUIYAIbHO-TPYIIOBbIE, (POHTANBHbIE BUBI PAOOTHI.
OCHOBHBIM THIIOM YPOKa SIBJISIETCSI KOMOMHUPOBAaHHBIN.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JInuHOCTHBIE pe3yJIbTaThI

JIN9HOCTHBIE pPE3ylbTaThl OCBOCHHUS TPOTPaAaMMBl OCHOBHOTO O0IIero oOpazoBaHUs
JOCTUTAIOTCS B X0JIe 0O0y4eHUs: XMMHUH B €IMHCTBE Y4eOHOM M BOCIUTATENILHON AESITEIbHOCTU
Opranuzauud B COOTBETCTBUM C TPATUIUMOHHBIMH POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHATBIMA B OOLIECTBE MpaBUIaMH U HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT TpOIlecCaM CaMOIO3HAHMS, CAMOPAa3BUTUS W COIHMAIU3ALUU
oOydJaronuxcs.

JIM9HOCTHBIE Pe3ylbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTE, B TOM YHCIIE B YACTH:
Ilampuomuueckozo éocnumanus

1) EHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAU€HUs XUMHYECKOW HayKH B JKM3HU COBPEMEHHOr0 OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGPOpPMAIUEH O MEepeOBhIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
MUpa U 00IIeCTBa;

I'pasicoanckozo eocnumanus

2) TPENCTAaBJICHUS O COLMATBHBIX HOPMax M TMpaBUIaX MEXJIMYHOCTHBIX OTHOUICHWH B
KOJUIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM U APYTUX BHJAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JNI€ATEIbHOCTU NPHU BBINOJIHEHWU y4YeOHBIX, NO3HABATENbHBIX 3ajlay, BBINOJIHEHUU
XUMHUYECKHUX IKCTIEPUMEHTOB, CO3/IaHUU YIEOHBIX IMPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHUIO
¥ B3aMMOINOMOINM B TMpoliecce 3TOH y4eOHOM JesTeNbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE
MOBEJCHUE U TOCTYIKH CBOMX TOBApPHUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJEICTBUN MOCTYIKOB,;

Llennocmu nayunozo noznanus

3) MUPOBO33PEHYECKUX  TNPEJCTaBIEHUH O  BEIIECTBE W  XUMHUYECKOW  peakluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH WU COCTABJISIIOIIUX OCHOBY JJIS
NOHMMAHUS CYHIIHOCTH HaydyHOM  KapTUHBI MHpa; TMPEACTaBIEHUNH 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEKa ¢ MPUPOAHOU Cpeloi, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) TIO3HABaTENbHBIX MOTHBOB, HANPABICHHBIX Ha IMOJIyYCHHWE HOBBIX 3HAHMHA MO XUMHUH,
HEOOXOIUMBIX ISl O0BSICHEHUS HAOII0JAEMBIX MTPOIIECCOB U SIBJICHHUIA,

5) TO3HABATEIbHON, MHPOPMAIIMOHHON M YHMTATENbCKOW KYIbTYPBI, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENIbHON padOThl ¢ Y4eOHBIMM TEKCTaMH, CIPAaBOYHON JHUTEpaTypol, MOCTYMHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

6) mHTEepeca K OOY4YCHHIO W TMO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHOW M MCCIEAOBATEIHCKON NEATEIBHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpPaBJIEHHOCTH U YPOBHs 00y4YeHHUs B ajbHeHIIeM,;

Dopmuposanusn Kyibmypwt 300p06b

7) OCO3HaHUS EHHOCTH XKU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pPOBBI 00pa3 >KU3HU, OCO3HAHUS TOCIEICTBUN W HENPUSTHS BPEIHBIX MPUBBIYCK
(ymoTpeOneHust anKorojsi, HApKOTHKOB, KYpPCHHS), HEOOXOJUMOCTH COOJIIOJCHHS IPaBHII
0€30MMacHOCTH MPHU OOPALEHUHN ¢ XUMUYECKIMH BEUIECTBAMH B OBITY U pealbHON KHU3HH,
Tpyooeozo eocnumanus

8) WMHTepeca K MPaKTHYECKOMY M3YUCHHIO TPO(dECcCHil U Tpyla pa3IndHOrO poja, YBAKECHHE K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIAYATHHOW TPACKTOPUHU
OPOJODKEHUsST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCHEIHOW NMpo(hecCHOHAIBHOM NEeATeNbHOCTH U



pa3BUTHS HEOOXOMMBIX YMEHHI; TOTOBHOCTH aJalTUPOBATHCS B MPO(HECCUOHATILHON Cpejie;
JKonozuuecKkozo eocnumanus

9) SKOJOTMYECKH I1eJIeCO00pa3HOro OTHOIICHUS K IPUPOE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyILIECTBOBaHMsI, NOHUMaHMs LIEHHOCTH 3J0pPOBOro M 0e30macHOro odpasa *KHU3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (HU3MYECKOMY U IICUXMYECKOMY 37J0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIIOICHUsI TIpaBUJI OE30MaCHOTO MOBEICHUsI TIPH paboTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HHU JIOACH;

10) CIOCOOHOCTH MPHUMEHATh 3HAHMSA, NOJIY4YaeMble NMPU H3YYEHUM XUMHH, IJs pEIleHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH NPUPOJHOM CPENOM, IOBBIIICHUS YPOBHS 3KOJIOIMYECKOMN
KYJBTYpBl, OCO3HaHMS INI00ATBHOIO XapaKkTepa dKOJIOIMYECKHX MPoOJeM M MyTed MX peleHUs
IIOCPEACTBOM METOJOB XUMUU,

11) DKOJIOTMYECKOTO MBIIIJICHUS, YMEHHA PYKOBOJCTBOBAaTbCS MM B IIO3HABaTCIIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOMU ITPAKTHKE.

MeTtanpeameTHblie pe3yJabTaThl

B cocraBe MeranpeaMeTHBIX pe3yJabTAaTOB BBIICIAIOT 3HAYMMBIE Ui (DOPMUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHbIC TOHATHUS (3aKOH, TEOpHsl, IPUHIIKI, TUIIOTE3a, (PaKT, cucTema,
IpoIiecC, SKCIEPUMEHT U Jp.), KOTOPbIE HCIIONB3YIOTCS B C€CTECTBCHHO-HAYYHBIX YUEOHBIX
peaMeTax | MO3BOJISIIOT Ha OCHOBE 3HAHUU U3 ATHX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[ICTOCTHOM HAyYHOH KapTHHE MHpa, U YHHUBEpPCAIbHbIE ydcOHbIe aercTBUs (MO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpPbIC O0OCCIEUMBAIOT (OPMHPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIICCTBICHUIO YI€OHOH JAEATEIHHOCTH.

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHHS 00pa30BaTebHON MPOrPaMMBI 0 XUMHUH OTPAXKAIOT
OBJIQJICHUE YHUBEPCATILHBIMU MMO3HABATEILHBIMU JIEUCTBUSIMHU, B TOM YHUCJIE:
ba3zoevimu nozuueckumu oelicmeuiamu

1) YMEHHEM UCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TMPH OCBOCHUU 3HAHUMA:
pacKphIBaTh CMBICI XHUMHYCCKMX MOHATHH  (BBIACIATH WX XapaKTEPHbIC IMPU3HAKH,
yCTAaHABJIMBATh B3aUMOCBS3b C APYTUMH MMOHSITHSIMH), UCIOIB30BATh MOHATHS IS OOBICHCHHS
OTIIENbHBIX (DAKTOB W SIBICHUIN; BHIOMpATh OCHOBAHUS W KPHUTEPUH JUIS KIACCHU(PUKAIUU
XMMHYECKHUX BEIIECTB M XUMUYECKUX PEAKIMH; yCTaHABIUBATh MPUUYMHHO-CIEICTBECHHBIE CBS3U
MEXIy 00BEKTaMU U3YUCHUS; CTPOUTH JIOTUYCCKHUE PACCYKACHUS (MHIYKTHBHBIC, ICTYKTHBHBIC,
110 AHAJIOTHH); JICJIaTh BHIBOJIBI M 3aKTFOUCHHUS;

2) yMCHHEM MPHUMEHSTH B MpPOIECCe MO3HAHUS MOHATUS (IMPEAMETHBIC U METANPEIMETHBIC),
CHMBOJIMYCCKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, MPEeOOPa30BHIBATH IIMPOKO
NPUMEHSICMBIC B XUMHH MOJICIIbHBIC TIPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMUYecKkass (GopMyna W YpaBHEHHE XHUMHUUYECKOW pEakluu — TPpU peHieHuU y4deOHo-
MO3HABATENIbHBIX 3a/lay; C YYETOM HTUX MOJIETIbHBIX TMPEJICTABJICHUN BBISABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK H3YYa€MBIX OOBEKTOB — XHUMHYECKHX BEIICCTB H
XUMHUYECKHX PEAKIINi; BBIABIATH OOIIUE 3aKOHOMEPHOCTH, MPUYNHHO-CICICTBEHHBIC CBS3H U
MPOTUBOPEYUS B M3Y4YaeMbIX Mpolleccax W SIBJICHMSX; MpeajaraTb KPUTEPUU ISl BBISIBICHUS
3THUX 3aKOHOMEPHOCTEH 1 MPOTUBOPEUHIA; CAMOCTOSATEILHO BEIOUPATH CIIOCO0 pelieHus: yueOHou
3a1aud (CpaBHUBATh HECKOJIBKO BapHaHTOB PpEIICHHUS, BBIOMpATh HamOoJee MOAXOIAIINN C
y4ETOM CaMOCTOSITEIILHO BbIJICTICHHBIX KPUTEPUEB);

Bazoevimu uccneoosamenvckumu oeiicmeuimu

3) YMEHUEM HCIIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTa MO3HAHUSA, a
TaKk)ke€ B KauyeCTBE OCHOBBI I (OPMHUPOBAHHS THIIOTE3Bl IO TIPOBEPKE IPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHHUI,

4) MpUOOpPETEHHE OMBITa MO IUIAHUPOBAHWIO, OPTaHU3AIMM M TPOBEACHUIO YYEHUUYECKHX
OKCIIEPUMEHTOB. YMEHHE HAOII0JaTh 32 XO/IOM IPOIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3yabTat, (GopmymupoBaTh 00OOIIEHHUS M BBIBOABI MO pPE3yJbTaTaM MPOBEIEHHOTO OIIBITA,
WCCJICTOBAHMSI, COCTABIISATH OTUET O MPOJICIAHHOM paboTe;



Pabomoi c ungpopmayuen

5) yMEHHEM BbIOMpaTh, AHAIU3HPOBATH U HHTEPIPETUPOBATH HH(GOPMALUIO Pa3TUYHBIX
BUJIOB U (OPM MPEACTABICHHS, MOJy4aeMYyI0 W3 Pa3HBIX HMCTOYHUKOB (HAay4HO-IIOIMYJISpHAs
JUTEpaTypa XHMHYECKOTO COJEpKaHUs, CIpaBOYHbIC mOCOOMs, pecypchl HHTepHeTa);
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MPUMEHSTh pa3IU4HbIE METOAbI U 3aMIPOCHI IIPH MOUCKE U 0TOOpe HHPOpMaAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA; TPUOOPETEHHE OmbITa B OOJACTH HCIOJIL30BaHMS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIaJIECHUE KYJIbTYPOU aKTUBHOTO HMCIIOJBb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (QOpPMY MpeACTaBICHUS
uH(pOpMAILMM W WJUTIOCTPUPOBATH pEIIaeMble 3a/1a4yll HECJIOKHBIMH CXEMaMH, IuarpaMMaMi,
npyrumu popmamu rpa UKk U UX KOMOMHAITUSMH;

7) YMEHHMEM HCIIOJIb30BaTh W aHAJIM3UPOBATh B Ipoliecce Y4eOHOH M HCCIen0oBaTeIbCKON
JEeSTENIbHOCTH HHPOPMAIIUIO O BIUSHUU MTPOMBIIIJICHHOCTH, CEJICKOT0 X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPYKarOLIEH IPUPOJHON Cpebl;

Yuueepcanonvimu kommynukamuenvimu oeiicmeuamu

8) yMeHHEM 3aJaBaTh BONPOCHI (B XOJ¢ Jauanora W/WiM JUCKYCCHH) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

9) mpuoOpeTeHHue  OmbITa  MpEe3eHTAllMM  PEe3yJbTaTOB  BBIMOJHEHUS  XHUMHUYECKOTO
JKCIIepUMeHTa (1abOpaTOPHOTO OMbITa, JIAOOPATOPHOH pabOTHI 1O HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOI0 MPOEKTa);

10) 3aMHTEPECOBAHHOCTH B  COBMECTHOM €O  CBEPCTHHKAMHU  IIO3HABATEJIbHOM U
HCCJIEIOBATEIbCKON NIEeATEIbHOCTH MpPU PEUICHUH BO3HMUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COTJIACOBAaHUS TO3UIMHA (0OCYXKICHUS, OOMEH MHEHUSIMH, <MO3TOBBIC
HITYPMBI», KOOPAUHALIMS COBMECTHBIX JACHCTBHI, ONpeeseHue KPUTEPUEB MO OIICHKE KauecTBa
BBITTOJIHEHHON pabOTHI U Jp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

11) YMEHHEM  CaMOCTOSITEJIbHO  ONpEeAesATh  LEAH  JEATENbHOCTH,  IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO AESTEIbHOCTD,
BeIOMpaTh Haubonee 3(dekTuBHBIE CrMOCOOBI peleHus y4eOHBIX M IO3HABaTEIbHBIX 3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M NEeHCTBUN MpuU
BBIMOJIHEHUH 3aJaHUi C Y4ETOM IMOJNYyYEHHs] HOBBIX 3HAHHH 00 M3y4aeMBIX OOBEKTaX —
BEIIECTBAaX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yJibTaTa 3asBJICHHON LENH;

12) yMEHHEM HCIIOJIb30BaTh W AaHAIM3UPOBATh KOHTEKCTHI, MpeajaraeMbie B YCIOBUHU
3aJaHUuN.

IIpeamMeTHbIE pe3yabTaThl

B cocraBe mnpeaMeTHBIX pe3yJabTAaTOB IO OCBOEHHIO 00S3aTENBHOTO  COJAEP)KAHUS,
YCTQHOBJICHHOTO JIaHHOW NpUMEpHOH paloueil mporpaMmoii, BBIJEISAIOT: OCBOCHHBIC
oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBMIA, crenuduueckue s
npeaMeTHOW obnacTu «XHUMHUS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAlNU, TPEoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIUX.

[IpenmeTHble  pe3ynbTaThl  NPEACTABICHB 1O  TogaM  OOydYeHHs U OTPaXKaroT
c(hOpMHUPOBAHHOCTH Y OOYUAFOIIIMXCSI CICTYIONTUX YMEHUM:

8 KJIACC

1) packpviéamv CMblCI OCHOBHBIX XHMHUYECKUX MOHITHH: aTOM, MOJIEKYJa, XUMUYECKHUIl
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, cMech (OAHOPOJHAs W HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas macca, KOJIWYECTBO BEUIeCTBa, MOJIb,
MOJIIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO JJIEMEHTa B COCJAMHEHUU, MOJIIPHBIA O0BEM,



OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIHHOCTh, CTENICHh OKUCIICHHS, XHMHUYECKast
peakuus, KiaccuPUKAIUs peaklUuid: peakUuu COEIWHEHHUs, PeaKIHUU DPA3JI0KEHHs, PeaKIuu
3aMeIIeHus, peakiui 0OMeHa, 3K30- U SHJOTEPMUYECKUE PEaKINH; TeII0BOH 3¢ ekt peakium;
ApO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paalyCc aToMa, XUMHUYEeCKasi CBS3b,
MoJISIpHAasl W HETOJSIpHAs KOBAJCHTHAs CBs3b, MOHHAS CBSA3b, WOH, KaTHOH, aHUOH, PacTBOpP,
MaccoBasi J10J1s1 BelecTBa (IPOLEHTHAS KOHIICHTPAIIKS) B PACTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. M. 1) U IPUMEHSITH
9TH MOHATHUS IPU OMMCAHUU BEUIECTB U UX MPEBPAIlECHUH;

3) ucnonvb306ams XUMUYECKYI0 CUMBOIIUKY ISl COCTaBIICHUsT (JOPMYJT BEIIECTB M YpaBHEHUH
XUMHUYECKUX PEaKIUN;

4) ompedenssmv BaNEHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHCHUSX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; MPUHAIJIEAKHOCTh BEUIECTB K ONPEAeTIEHHOMY
KJaccy COeJAMHEHU 1o QopMynam; BHI XUMHYECKOH CBsI3W (KOBaJICHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

5) packpvieamv cmvicn llepmoamueckoro 3axona J[. M. MeHnneneeBa: I€MOHCTPUPOBATh
MOHMMAaHNE MEPUOIUIYECKON 3aBUCIMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
[Teproguieckoii cucTeme; 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO Y4Y€HHUs, 3aKOHa ABOTapoO; Onuchieams U Xapaxmepuzosams TaOIUUHYIO
dopmy Ileprogmdeckoil cHCTEMbl XHUMHYECKHX JJEMEHTOB. pa3linyaTh MOHATHS <«TJIaBHAs
noarpymnmna (A-rpymma)» u <«arob6ounas noarpynmna (b-rpymma)», Maneie ¥ OONBIINE TIEPUOIBI;
coomHocumv 0003HA4YeHHs, KOTOpble HMEIOTcs B Tabnuie «llepuonnyeckass cucrema
xumuueckux snemeHtoB J[. U. MenpaeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3aps sjapa, oOOIIee YHCIO 3JICKTPOHOB H
pacrpesiesieHUue UX Mo JICKTPOHHBIM CIIOSIM);

6) xraccuguyupoéams XUMHUYECKUE DIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA; XUMUYECCKUE
peakuuu (1o YMCITy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMU BEIIECTB, 10 TEIIIOBOMY 3P QEKTy);

7) xapaxkmepuzoeams (onucviéams) OOIIUE XUMHYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEpPXAasi ONMHCAHHUE MPUMEPAMU MOJEKYJISPHBIX YpaBHEHHUH COOTBETCTBYIOIIMX
XAMHUYECKUX PEaAKLUN;

8) mpocHo3uposéams CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHMSI XUMUIECKUX MTPEBPAIICHUI B PA3TUYHBIX YCIOBUSIX;

9) 6blYUCAAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB; MacCOBYIO
JIOJTF0 XMMHYECKOT0 dJIEMEHTA 10 (hOpMYyJie COSTMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MPOBOAMTDH PACUEThI O YPABHEHUIO XUMUYECKOM PeaKIuy;

10) npumeHsms OCHOBHBIE OIEPAIMH MBICTUTEILHON NEATEILHOCTH — aHAJU3 U CHHTE3,
cpaBHeHHEe, OO0O0OIIEeHHWe, CHUCTEMaTh3aluioo, KIacCH(HUKalWi0, BBIABICHHE MPUYUHHO-
CIEACTBEHHBIX CBS3€M — U1 M3Y4YCHUS CBOMCTB BEUIECTB M XHMHUYECKUX PEAKLIHIA;
€CTECTBEHHO-HAy4YHbIE METOJbl IO3HAaHUS — HAOIIOJIEHHEe, H3MEpeHue, MOJCIUPOBAHUE,
IKCHEPUMEHT (peasibHbIA U MBICICHHBIH);

11) credosamv TpaBuUiaM  TOJb30BAaHUS XMUMHYECKOM Tocynoll U 1abopaTOpHBIM
o0opymoBaHueM, a Takke TMpaBuiaM oOOpalleHuss C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMU IO BBIMIOJIHEHUIO JAOOPATOPHBIX XUMHYECKHX OIBITOB [0 IOJYyYEHHUIO U
COOMpaHUIO T'a3000pa3HBIX BEIIECCTB (BOIOPOAA M KHUCIOpPOJA), IMPUTOTOBICHUIO PACTBOPOB C
onpeAeEéHHON MacCOBOM J0JIEM pacTBOPEHHOTO BENIECTBA; IUIAHUPOBATH W MPOBOJHTH
XUMHUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (TakMyc, (heHoabTaTICHH, METHIOPAHK | JIp.).
9-10KJIACC

1) packpviéamsb CcMbICI OCHOBHBIX XHMHYECKUX TMOHSATUN: XUMHUYECKUU HIIEMEHT, aToM,
MOJIEKYyJIa, HWOH, KaTHOH, aHHWOH, NPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTD, CTENEHb OKHUCICHMS, XMMHUUYECKas pEaKlus, XUMUYECKas CBS3b,



TETUIOBON A(PQEKT peakivu, MOJb, MOJSPHBIN 00BEM, PacTBOP; IEKTPOJIUTHI, HEIJIEKTPOIHUTHI,
INEKTPONIUTHYECKAsT JUCCOLMAIMs, PEaKIUd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMble M HEOOpaTUMBbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peaKkIuu, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aAJUIOTPONMUS,
am(]oTepHOCTh, XUMHUYECKasi CBsI3b (KOBAJICHTHAs, HOHHAS, METALUTMYECKAs), KPUCTAJUINIECKasI
peméTKa, KOppO3usi METauIOB, CIUIABBI, CKOPOCTh XHMMHMYECKOM peakiuu, NpeleabHO
nonycrumast kouteHtpanus ([1JIK) Bemiectsa;

2) ULIOCMPUPO8ams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUH (CM. M. 1) U MPUMEHSTh
ATH MOHATHS NPU ONMCAHUU BELIECTB U UX NIPEBPALLEHUN;

3) ucnonv306ams XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHUsI (OPMYJT BEIIECTB U YpaBHEHUH
XAMHUYECKHUX PEaAKLUN;

4) onpedensimb BAJICHTHOCTh U CTENEHb OKUCIIEHUS XMMHUYECKHUX AJIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOIO COCTaBa; NMPHUHAIJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIJIACCY COEAMHEHUH 110
bopMynam; BHI XMMHUYECKOW CBA3U (KOBAJCHTHAs, HOHHAsI, METAJUTUUECKAst) B HEOPTaHHMUYCCKHUX
COCMHEHUSX; 3apsj MOHA 10 XMMHUYECKOH (opmyIe; xapakTep cpelbl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COCANHEHUH, TN KPUCTANINYECKON PEIIETKH KOHKPETHOIO BEUIECTBA,;

5) packpvieams cmuica Ilepuogudeckoro 3akona Jl. 1. MeHaeneeBa u JeMOHCTPUPOBATH €TI0
NOHMMAaHHUE. onucvléams U xapakmepusoeams Tadnuunyio (opmy Ilepuoanueckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB. pa3jifuaTh MOHATHS «JIaBHas moiarpymnmna (A-rpymma)» u <«ro0ouyHast
noarpynmna (B-rpymmna)», mManbie W OOJbIINE TEPHOMABI; COOMHOCUMb OOO03HAUYCHUS, KOTOPHIC
UMEIOTCS B TMEPHOAMYECKONW TalNuIle, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XMUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sAapa, 00IIee YUCIO SJCKTPOHOB M PACIPE/ICICHHE UX
10 DJICKTPOHHBIM CJOSIM); 00®BsCHAMb, OOLIMEe 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB
3JIEMEHTOB M HMX COEIMHEHWH B INpENeNnax MaJbIX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM
CTPOEHHS UX aTOMOB,;

6) kraccuguyuposams XUMHUECKHUE 3JIEMEHTbHI, HEOpPraHWYECKHE BEIIECTBAa; XMMHUYECKHE
peakuuu (0 YKCIY U COCTAaBY YYAaCTBYIOIIMX B PEAKIMHU BEIICCTB, IO TEIIOBOMY 3PQEKTy, M0
U3MCHEHHIO CTETICHEeW OKUCIICHHSI XUMUYECKUX 3JICMEHTOB);

7) xapaxmepuzosams (onucviéame) 00IME M CHEUU(PUUECKHE XHMHUYECKHE CBOWMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl ONUCAHUE NTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YpaBHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

8) cocmaensames ypaBHEHMS IJIEKTPOJUTUYECKOW JHCCOLMALMM KHUCIIOT, IIEJIIOYEeN U COJel;
IOJHBIE M COKpalIEHHbIE YpaBHEHHs peEakiUii HOHHOrO OOMEHa; YypaBHEHHs peaKIuii,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETHYECKOW CBSA3M MEXKIY BEIIECTBAMHM Pa3JIMYHBIX
KJIACCOB;

9) packpvieamb CYIIHOCTb OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUHUA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

10) npocHo3upoeams CBONCTBA BEUIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS; BO3MOXKHOCTH
IPOTEKAaHNs XMMHUYECKUX IPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSIX;

11) @bluuUCIAMb OTHOCUTEIBHYIO MOJIEKYJSPHYIO W MOJSIPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEHTa 1o (hopMyJie COeIMHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMHYECKOUW pEaKIvH;

12) cnedoéamy  TpaBUJIaM  MOJB30BaHMS XHUMHUYECKOH TOCYIOH U J1abOpaTOPHBIM
o0opynoBaHueM, a Takke TMpaBuiaM oOpallleHHus C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU IO BBIIOJHEHHIO JAaO0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYCHHIO H
COOMpaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa U YIIIEKHUCIIOTO ras3a);

13) npo6odumsb peaxiyy, NOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB PA3UYHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM ITYTEM XJIOpUI- OpOMHI-, MOAWA-, KapOoHaT-, ¢ocdar-, CHIHKAT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMA W HMOHBl HM3YYCHHBIX  METaJJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB,;

14) npumeHsAmMb OCHOBHBIE OIIEPALIMHM MBICIUTEIBHON JEATEIBHOCTH — aHAJINW3 U CHHTE3,



cpaBHeHHE, 0000IICHNE, CHCTEMATHU3aIINIO, BBISBICHHE IPUUNHHO-CIICICTBEHHBIX CBS3CH — IS
U3YUYCHHS CBOMCTB BEINECTB M XMMUYECKHUX PEAKI[HIA; €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHHMS
— HaOJI0ICHNE, U3MEPEHUE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN).

TemaTnuyeckoe NJIaHUPOBaHUE

8 KJIACC (24YACA)

Ne | Tema Kon-Bo

n/n 4acoB
IlepBoHayaIbHBIE XUMUYECKHUE TOHSATHUS 5

1 Ilepnonnuecknii 3axon u Ilepuoanyeckas cucrema 10

xumunuyeckux 31emMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

XHUMHUYeCKas CBI3b.

BK: IleHHOCTHOE OTHONIEHHE K OTCUYECTBEHHOMY KYILTYPHOMY,
HCTOPMYECKOMY M HAy4yHOMY  HACJICIAMIO, TIOHMMAaHUS  3HAUYCHUS
XAMUYECKOM HAVKH B YKH3HH CO BDEMEHHOT'O 00IIECTBA.

2 Bakueiiue npeacTaBuTeIn HEOPraHUYECKUX BELIECTB. 8
IIpocTeie BemecTBa
3 BaskHelilue npeacTaBuTe I d HeOpranudecknx Bemects. CioxkHbIe 10
BelllecTBA.
4 W3meHeHus, MpOUCXOISIINE C BEIECTBAMH 16
S PactBopenue. PactBopel. CBOMCTBAa pacTBOPOB JIEKTPOIUTOB. 19
Hroro: 68
Ne KOJMYECTBO YACOB
. HAVMMEHOBAHUE JIEKTPOHHBIE
/ PA3JIEJIOB U BCET KOHTPOJILH PAKTHYECK (A ®POBBIE)
I TEM o BIE HME PAEOTLI OBPA3OBATEJIbHBIE
ITPOI'PAMMBbI PABOTBI PECYPCbI

IIEPBOHAYAJIbHBIE XUMHUYECKHE HOHATHSA

ITEPBOHAUYAJIbH

BIE BuB/IMOTEKA IOK
XUMWYECKHUE 5 0 1 HTTPS://M.EDSOO.RU/TF
4183¢F
MOHSATHUA

PA3AET 1. [IEPHOAUYECKUM 3AKOH U IIEPUOIMYECKASA CUCTEMA XUMHAYECKHUX
JIEMEHTOB JI. U. MEHJAEJEEBA. CTPOEHUE ATOMOB. XUMHWYECKAS CBSI3b.

IIEPUOIUYECKHA
M 3AKOH 1
IIEPUOIUYEC
KASI CHCTEMA BubJINOTEKA IHIOK
1. XAMHUYECKHAX 10 1 0 HTTPS://M.EDSOOQ.RU/7E
3JEMEHTOB /I. 4183
H.
MEH/JEJIEEBA.
CTPOEHUE




ATOMOB.
XUMHUYECKASA
CBS3b.
BK: IlenHOCTHOE
OTHOLICHHUEC K
OTCUCCTBCHHOM

y
KYJIbTYPHOMY,
HUCTOPUYECKOM
Y ¥ HAayYHOMY

HacJacauIo,
IIOHMMAaHUA

3HAYCHUS
XUMHUYECKON
HAVKH B JKU3HU
CO BPEMEHHOT'O

o01ecTBa.
PA3JEJ 2-3BAXKHEMILIUE IPEJICTABATEJIN HEOPTAHUYECKUX BEILIECTB
BAKHEHMIIUE
IPEJICTABUTE
JIK
HEOPTAHIUEC busMOTEKA IIOK
KIX 8 1 0 HTTPS://M.EDSOO.RU/7F
4183
BEIIECTB.IIPO -
CTBIE
BEILIECTBA
BAKHEMIIWE
IPEJICTABUTE
Jm BbusIMOTEKA IIOK
HEOPI'AHMYEC 10 1 1 HTTPS://M.EDSOO.RU/7F
KHUX BELIECTB. 4183 €
CJIOKHBIE
BEILLIECTBA
PA3JEJ 4 UIBSMEHEHMSI, TIPOUCXOIAIIME C BELLIECTBAMUA
I/Eli\g/llzliglgl’m BubJINOTEKA IHIOK
HE C 16 1 1 HTTPS://M.EDSOO.RU/7F
4183¢€
BEILLIECTBAMH EEE—
PA3JIEJ 5. PACTBOPEHHUE. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIMTOB.
PACTBOPEHHE.
lé:%?gf;’;' buBINOTEKA IHIOK
PACTBOPOB 19 1 2 HTTPS://M.EDSOO.RU/7F
4183
3JEKTPOJHUTO -
B.
BubJINOTEKA IIOK
PE3EPBHOE BPEMSI 0 0 0 HTTPS://M.EDSOO.RU/7F
4183
OBIIEE 68 5 5




KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

KAJTEHIAPHO-TEMATUYECKOE IJIAHUPOBAHUE

i/t

Tema ypoka

Komanuects
0 4acoB

IlepBo

HAYAJbHbIE XUMUUYeckre nousaTus (54)

Hpeamer xumuu. Xumus B cucreMe Hayk. BemecrBa.Tena u
seujecmea. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [IpocThie u cioxHbIE BemecTBa. [IoHATHE 0 XUMHYECKOM
a7eMeHTe U (pOpMax ero CyImecTBOBAaHHUS: CBOOOHBIX aTOMaXx, MPOCTHIX
U CIIOXKHBIX BelecTBaxX. [lousmue o memooax no3HaHus 6 Xumuu.
OcHosHbie MemoObl NO3HAHUSA. HADI0OeHUe, UBMepeHUe, DKCNEPUMEHN.
MoaenupoBaHnue.

1

IIpespamenus BemecTs. PU3nuecKue U XUMUYECKHE

aBiIeHUA. OTIMYNe XUMUYECKUX PEaKuid OT GU3HIECKUX sBIeHHM. Poib
XUMUU B )KU3HM yenoBeka. KpaTtkue cBeeHus: U3 HCTOPUU
BO3HUKHOBEHHUS U Pa3BUTHS XUMUU. XUMHUS B cucTeMe HayK. Ponb
OTEUYECTBEHHBIX YUYCHBIX B CTAHOBIIEHUU XUMHUUYECKON HAYKH — pabOThI
M. B. JlomonocoBa, A.M. bytneposna, /I. 1. Menneneena.

[TpakTuueckas pabora Nel. «IpaBuiia paGoThI B 1a0OpATOPUU U IPUEMBI
oOpareHust ¢ JJabopaTopHBIM 000PYTOBAHHEM >

Ilepuoandeckasi cHCTeMa XMMHYeCKHX 3jeMeHTOB /1. U.
MeHnpesieeBa, ee CTpyKTypa: Majble U OOJIBIITNE TIEPHOIbI, TPYIITHI U
noarpymnmnsl. KopoTkonepnoaHas u JUIMHHOTIEPHOAHAS (POPMBI
Ilepuoamueckoit cucTeMbl XUMHU4Yeckux anmemMenToB 1. Y. Menaeneena.
XI/IMI/I‘-IGCKI/Iﬁ DJICMCHT. CI/IMBO.HBI XUMHUYCCKUX 3JICMCHTOB. 3H3KI/I
XHMHYECKHX 3JI€EMEHTOB.

Xumnuyeckasi popmyJia. 3aK0H MOCTOSIHCTBA COCTaBA BellleCTB.
OTHocuTeIbHAsA aTOMHAsi Macca. OTHOCUTEIbHASI MOJIEKYJISAPHAS
Macca. MaccoBasi 10J151 XUMHY€ECKOTO0 3JIEMEHTA B COeINHEHHH.

Tema 1. [lepuoanuecknii 3axoH 1 Ilepuoanyeckasi cucTeMa

xumuueckux djaeMenToB /. . MenaeaeeBa. CTpoeHHE ATOMOB.

Xumnyeckast cB3b. (1049)

6

ATOMBI UM MOJEKYJBl. ATOMHO-MOJIEKYJIsIpHOE YyueHHE. (OCHOBHBIE
CBEeCHHSA O CTPOEHHMH ATOMOB. J[0Ka3aTenbCTBA CIOKHOCTH CTPOCHUS
aromoB. OmbiTel Pesepdopmaa. IlnanerapHas mMoaenb CTPOEHHUS aToMa.
Cocmae amommubix s0ep. npomomnvl u Heumponvl. OTHOCUTEIbHAS
aTOMHass Macca. DB3auMOCBA3b TOHATUH  «IPOTOH», <HEHUTPOH»,
«OTHOCHTENbHASI aTOMHAs Macca».

Crpoenne atomoB. CoctaB aToMHBIX sifep. M3oTonbl. Mi3MeHeHne uncia
IMPOTOHOB B ApC aTOMA — O6paBOBaHI/I€ HOBBIX XUMHWYCCKUX IJICMCHTOB.
Hszmenenue yucna neiimponog 6 siope amoma — obpazosanue U30monos.
Cospemennoe onpeoenenue NOHAMUA <XUMU4eCKuul snemenm». Fzomonul




KaKpa3H06u()HOCWlu aAmomo8 00HO20 XUMUYECKO20 dlleMeHmd.

Ctpoenue aroma: sApO, DHEPreTUUYECKUUA YPOBEHb. JIEKTPOHBI.
CtpoeHue SJIEKTPOHHBIX 000J0YeK aTOMOB TeEpBBIX 20 XUMHUYECKHX
aneMeHToB Ilepuonmueckont cucrembl JI. U. Menneneesa Ilonarue o
3aBEpPIICHHOM 3JIEKTPOHHOM YPOBHE.

IMepuoauueckuii 3axkoH u [lepuoguveckasi cucTeMa XUuMHYECKHX
3jemeHTOB JI. 1. Menaeneesa. IlepBrie NONbITKH KJIacCH(PUKALUA
XHUMHYECKHX 3J1eMeHTOB. [loHsiTHE 0 rpynnax cXoaHbIX 3JIEMEHTOB.
XapaKTepucTUKa XMMUYECKOTO 3JIEMEHTA I10 €r0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneera. 3aKOHOMEPHOCTH
HM3MCHCHHS CBOMCTB aTOMOB XHUMUYCCKHUX DJIEMEHTOB U UX COCIUHCHUMN
Ha OCHOBE MOJIOXKEHHUS B niepuoanyeckoit cucreme .M. Menaeneesa u
CTpoeHUs aToMa. 3HaueHue [leproanueckoro 3aKkoHa JijIs pa3BUTHS
Hayku ¥ nipakTuku. [{. . MenaeneeB — y4€HbIH, Ne1aror U rpaxJaHuH.
®du3nuecKuil CMbICT aTOMHOTO (ITOPSAKOBOT0) HOMEPAa XMMUYECKOTO
3JIEMEHTa, HOMEpa IPyIIibl U EPU0Jia MEPUOTUYECKON CUCTEMBI.

BK: IICHHOCTHOE OTHOIICHUE K OTEYSCTBCHHOMY KYJIBTYPHOMY,
HCTOPHYCCKOMY M HAYUYHOMY HACISINIO, TOHUMAaHHS 3HAUCHUS
XMMHMYECKON HAYKH B YKU3HU COBPEMEHHOI'O OOIIECTBA.

10

Honnasi xumuyeckasi cBsi3b. [I3MeHeHMe uncia 3JIEKTPOHOB Ha
BHEIITHEM 3JICKTPOHHOM YPOBHE aToMa 00pa30oBaHUE MOJIOKUT. U
OTpHULATEeNbHBIX HOHOB. MOHBI, 00pa30BaHHBIE AaTOMAMU METAIIJIOB U
HeMeTauioB. [IpuunHBI U3MEHEHUS METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB B Ieproiax u rpynmnax. O6pazoBanue
OuHapHBIX coequHeHuii. lonHas cBs3b. [loHATHE 00 HOHHOM CBSI3U.
CxeMbl 00pa30BaHMsI HOHHOW CBSI3H.

11

KoBanenTHasi HenmoJisIpHAasi XUMHYecKast

cBsi3b. B3aumoselicTBe aTOMOB DJIEMEHTOB-HEMETAIIIOB MEXTY COO0OM
— 00pa3oBaHue IBYXaTOMHBIX MOJIEKYJ TPOCTHIX BEIIECTB.
DNEeKTPOHHBIC U CTPYKTYpHBIE hopMyIbl. B3anMoeiicTBue aToMoB
HEMETAJJIOB MEXly c000i — o0pa3oBaHNe OMHAPHBIX COCTUHEHUIN
HEMETAJIJIOB.

12

KoBasieHTHasi moJisipHasi XUMUYeCKasi
CBSI3b.DNIeKMPOOMPUYAMENLHOCb AMOMO8 XUMUYECKUX DIeMEHMO8.
KoBasienTHas XuMu4eckast CBs3b. HENOJSApHAs U noJisipHast. [lonamue o
B000OPOOHOIL C6A3U U ee 6IUAHUU HA Pu3uYecKue ceoUCMead eewecms Ha
npumepe 800bl.

BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. [IoHATHE 0 BaJICHTHOCTH
KaK CBOMCTBE aTOMOB 00pa30BHIBaTh KOBAJIEHTHBIC XUMUYECKUE CBSI3H.
CocraBnenne GpopMya OMHAPHBIX COCTMHEHHH 10 BaJICHTHOCTH.
Haxoxxnenue BaeHTHOCTH 110 (popmysie OMHApHOTO COSTMHEHUS.

13

Mertanan4yeckasi CBA3b. B3auMoAeicTBUE aTOMOB METAJLUIOB MEXKIY
co0oii — 0OpazoBaHUe METATMYECKUX KpucTauioB. [lousaTue o
METaUINYECKOU CBS3U.

14

O0o0nIenue U cucTeMaTH3aNus 3HAHUH 00 DJIEeMEeHTAX. MEeTAJJIax u
HEeMeTaJJIaX, 0 BUAAX XUM. CBA3H.

15

KonTtpouabHnas padora Nel.mo Teme: «KATOMBI XMMHYECKHX
3J1eMEHTOB»




Tema 2. Baxkueinme npeacTaBuTeJI HEOPraHNYECKNX BelIeCTB.

Hpocthie BemecTsa (8 u)

16

[Tonoxxenue MmetaiuioB B Ilepuoanmdeckon cucTeMe XUMHYECKUX
aneMeHToB /I. I.Menneneesa. Baxuelme npocTbie BelecrBa —
MeTaJlIbl (KeIe30, alFOMUHUHN, KaablMid, MATHUMA, HATPHUH, KaJIHii).
OO0mme pusuveckue cBoiicTBa MeTaioB. CriocOOHOCTH aTOMOB
XUMHUYECKHUX JIEMEHTOB K 00pa30BaHMIO HECKOJIBKHUX MPOCTHIX BEIICCTB
— aJI0Tponus. AJUTOTPONTHBIC MOIU(HUKAIINK OJIOBA.

17

[Tonoxxenue HemeTauioB B [leproguyueckoil cucteMe XUMHUYECKUX
aneMeHToB /[. U.Menneneesa. Baxueme npocrbie BenecTBa-
HeMeTaJJIbl, 00pa30BaHHbBIE aTOMAMH KHUCJIOPO/a, BOJOPOa, a30Ta,
cepsl, hocdopa, yriepona. MoneKybl MPOCTHIX BEIIECTB-HEMETAIIIOB —
BOJIOPO/Ia, KUCTIOPO/Ia,
a3ota, rajgoreHoB. CItocOOHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB K
00pa30BaHMIO HECKOJIBKHUX MPOCTHIX BEIIECTB — AJJIOTPOINHUS.
ANOTpOIHBIE MOAU(HKAIIMY KUCI0poaa, pochopa. MeTtauindeckue U
HEMETAINYECKHE CBOMCTBA MPOCTHIX BEMIECTB. OTHOCUTEIBLHOCTD 3TOTO
ITOHSITHSL.

18

UYucno Asoraapo. 3akon ABoraapo. Kosnvecrso Bemecrsa. MoJib —
CAWHHUIIA KOJINYCCTBA BCIIICCTBA.

19

MouJsipHasi Macca BellecTBa.

[EEN

20

Mouasipublii 00beM ra3oB. KpatHbie eTUHUIBI U3MEPEHUS KOJIMYECTBA
BEILECTBA — MHJLUTUMOJIb ¥ KAJIOMOJIb, MUJUIUMOJISIPHAS M KUJIOMOJISIpHAs
MaccChl BEUIECTBA, MUJUTUMOJISIPHBIM U KUJTOMOJISIPHBIN 00beMbI
ra3000pa3HbIX BemleCTB.PacueTsl ¢ MCMONb30BaHUEM TTOHITHIA
«KOJIMYECTBO BEIIECTBA», <MOJIIPHAs Macca», «MOJIAPHBIA 00bEM Ta30B»,
«quCcI0 ABOTAIpO».

21

Pemienue 3ama4 ¢ HMCOOJL30BAaHHEM TIOHATHH  «KOJHYECTBO
BelIeCTBa», <MOJsIpHasi wmacca», <«MoJSIpHBIH 00beM», <{HCJIO0
ABoraapo»Bbrunciiennsi 00b€mMa, KOJMYECTBA BelleCTBA ra3a mno ero
HU3BECTHOMY KOJIMYECTBY BelleCTBA UJIH 00bEMY

22

O000meHnune u cucremarusanus 3HaHui no reme: «IlpocTobie
BeI[eCTBAaY.

23

KonTpoabHas padora Ne 2 no teme: «IIpocThie BemecTBa»

Tema 3. BaskHelilue nNpeIcTaBUTe I HEOPraHHYECKUX BElIeCTB.

Caosxuble Benrectsa (104)

24

Crenenb okucjenusi. CpaBHCHHE CTCIICHH OKUCIICHUS W BaJICHTHOCTH.
OHpe;[eneHHe CTCIICHU OKHCJIICHHS aTOMOB XHMMHUYCCKHX DJJICMCHTOB B
coenuneHusX. CocraBineHne ¢GopMmya OWHAPHBIX COCIWHEHHM, OOIIUiA
croco0 ux Ha3BaHUH.

25

BunapHble coeTUHEHHSI METAIOB M HEMETAJJIOB. OKCHIBI, JICTYYHUE
BOJIOPOJIHBIC COCJIMHEHNUS, X COCTaB U Ha3BaHUs.Dusnyeckue u
XMMHUYECKHE CBOMCTBA KUCIOpoaa (pPeakluy OKUCIICHUS, TOPEHUE).




CriocoObl MmostydeHus KUCI0po/ia B 1a00paTOpUU U MPOMBIIUIEHHOCTH.
[Tpumenenue kucnopona. [lonsarue o0 okcumax

Cocranenue ux ¢popmyn. Oxcuasl. Kmaccudukanms. Homenkmnarypa.
dusnueckue cBOUCTBA OKCUA0B. XUMHUYECKHE CBOMCTBA OKCHUIIOB.
[Tonyyenue u mpuMeHEHUE OKCUIOB. Boda 6 npupode. Kpyzosopom
600bl 8 npupoode. Duzuueckue u Xumuyeckue c8olUCmaed 00bl.
[IpeacraBuTenu OKCUAOB: BOJA, YIIECKHUCIIBIN Ta3, HETAlIEHAs! U3BECTb.
[IpeacraBuTenu JieTy4nxX BOJOPOAHBIX COUHEHH: XJIOPOBOAOPOI U
aMMUaK.

26

OcHoBanmusi. CocTaB ocHOBaHHMH U Ha3BaHusA. Kiaccudukarusi.
Homenxknarypa. @usuueckue ceovucmea ocnosarnuii. PACTBOPUMOCTb
OCHOBaHM B BoJie. [IpeacraBurenu menouen: THAPOKCUIbI HATPUS,
Kanus ¥ Kanblus. [TonsTre 06 nHIMKAaTOpaxX U KaYECTBEHHBIX PEaKLUsX.

27

IlousTre o xucmorax. KucjaoTsl, UX cocTaB U Ha3BaHHSI.
Kinaccudukanus. Homenknarypa. Qusuueckue ceoticmea KUCiom.
Ionyuenue u npumenenue xkuciom. IlpencraBuTenn KUCIOT: cepHas,
coJsisiHast, a3otHas. [ToHsTre o mkane kuciaorHoctu (mkana pH).
NunukaTtopel. I3MeHeHrne OKpacKu MHIUKATOPOB B PA3IUYHBIX CPEax.

28

[Tonsitue o consix. CoJin - Kak MPOU3BOJAHBbIE KMCJIOT U OCHOBAHMH, NX
cocraB u Ha3BaHus. Knaccudukanus. Homenknarypa. Qusuueckue
ceoucmsa coneu. llonyuenue u npumenenue coneu. PaCTBOpUMOCTb COJIeH
B BoJie. [IpencraBurenu coneil: xnopu HaTpus, kKapOoHaT u pocdar
KaJIbIIUSL.

29

AMoOp(HBbIe H KPUCTAUIHYECKHE BellecTBA.

MeKMOJIEKYIISIpPHBIE B3aUMOAEUCTBUSA. TURbl KpUCMANIUYECKUX
pewemox (amomHast, MONEKYIAPHASL, UOHHASL, MEMALIUYECKAS).
3asucumocms usuueckux ceoticme sewecms om muna KpUCMaiIudeckoll
peuemku.

30

Yucrtble BemecTtsa U cMecu. Bo3ayx — cmech razos. CocTtaB BO3ayxa.
[Tpumeps! KUAKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX
BemecTB U cMeceid. Ix coctaB. CriocoObI pa3aesieHus CMecei.

31

IpakTuuyeckasn padora Ne 2 «Pa3esienne cMeceii (Ha mpumepe
OYHMCTKH MOBAPEHHOM COJIN)».

32

MaccoBasi 1 00LeMHAas 10JI KOMIIOHEHTOB cMecH. Pacuernl,
CBSI3aHHBIE ¢ MOHATHEM «10J15». MaccoBas 1019 XUMHAYECKOI0
7JIEMEHTA B COCeTMHEHNH.

33

O06o0061IeHre U crucTeMaTu3anus 3HaHuil 1o TeMe:. «CoeTuHEHUS
XUMHUYECKUX A1eMeHTOB» KoHTpoJsbHas padora Ne3 mo Teme
«CoeqMHEeHUs XUMHYECKHUX 3JI€eMEHTOB»

Tema 4. U3MmeHeHus, npoucxoasime ¢ semecreamvu (16 4)

34

du3nyeckne U XUMHYECKHeE SIBJICHUS.
SIBneHuUs, CBsA3aHHBIE C M3MEHEHHEM KPUCTAJUIMYCCKOIO CTPOCHUA
BCIICCTBA IIPpU IIOCTOAHHOM €ro COCTaBC, — (1)I/ISI/I‘ICCKI/IC SIBJICHUS.




@dusnueckue SBICHUS B XHUMHHW. JUCTHIUISAINSA, KPHUCTAJLTH3AIINS,
BEITIApUBaHUE u BO3TOHKA BEIIECTB, bunbpTpoBaHHE u
HEeHTpU(yTUpOBaHUE.

SIBnenust, CBSI3aHHBIC C UI3MECHEHHEM COCTaBa BEIECTBA, — XUMHUYECKHE
peakmmu. [Ipu3HaKky U yCIIOBHSI TPOTEKAHHSI XUMHYECKIX PEaKIIUH.
TemnoBoii 3¢ hekT XuMUIecKoi peakIui, TePMOXUMHUYECKIE YPaBHEHUS,
9K30- U DHIOTEPMUYECCKHE PeaKIUU. TOITMBO: yroib U METaH.
3arpsi3HeHue BO3AyXa, YCUICHHUE TApHUKOBOTO dQeKTa, pa3pymnieHue
030HOBOTO CIIOS.

35

3aKO0H cOXpaHeHHsI MacChl BellecTB. XHMHUYeCKHe YPABHEHHUSI.
Koaddurnmentsr. 3nauenue naaexcoB u kodhdumuenTor. CocTaBieHne
ypaBHEHUN XxuMudeckux peakuuid. M. B. JIoMOHOCOB — y4éHBlIii-
SHIMKJIONEHCT.

36

Knaccnpukanusi XuMu4ecKHX peaknuii (CoeqTuHEeHHs1, Pa3JIoKeHus,
3aMelnenns, ooMena). Peakuuu pasioxenus. [Ipeacrasicaue o
CKOpocTH xumudeckux peakuuil. Karanuzaropsl. @epmentsl. Peaknun
coequHeHus. KaranuTuueckre U He KaTAIMTUYECKHUE PEAKLUH,
00paTUMbIE U HEOOPATUMBIE PEAKITIH.

37

Peakuuu 3amemienusi. P akTHBHOCTH METAJIJIOB, €0 HCITOJIB30BaHNE
JUTsl IPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAHUS PEAKITUN MEXKITY
METaJUTaMH ¥ KHCJIIOTAMH, PEaKIMil BHITCCHEHUS OJHUX METAJIJIOB U3
pacTBOPOB X COJIEH Ipyrumu MetauiamMu. Peakuumn odmeHa.
Peaknuuneiitpanu3anun. Y cJI0BHUS TPOTEKaHUS PEaKIIUii 0OOMeHa B
pacTBOpax 10 KOHIIA.

38

Pacuersl 1m0 XMMHYeCKHM YypaBHeHMsIM. PelieHwe 3amad  Ha
HAXOXJICHUE KOJMYECTBA, MAcChl WM O0BbEMa MPOAYKTA PEAKIUH TI0
KOJIMYECTBY, Macce WJIM O00bEMYy HCXOAHOTO BeIIecTBa. PacdeTsl ¢
HWCIOJb30BAaHUEM IIOHSITUS <«IOJISI», KOTIa UCXOJHOE BEHIEeCTBO JIaHO B
BHUJIE pAacTBOpa C 3aJaHHOW MacCOBOM J0JIEM pacTBOPEHHOI'O BEIIECTBA
WJTU COJIEPIKUT ONPEACIICHHYIO JTOJII0 TPUMECE.

39

Kucnopon — snemenT u npocrtoe BemniectBo. Haxoxknenue kuciopoaa B
npupoje, (GpU3MUECKUe M XHUMHUYECKHE CBOWCTBA (PEaKIMU TOPCHUS).
[Ipumenenne  kucnopoma. CrocoObl  TMOMy4YEeHUS  KUCIOpPOJa B
nabopaTtopuu U MPOMBIILIEHHOCTU. KpyroBopoT KHCIopoaa B MPUPOJIE.
O30H — ayoTponHas MOAUQUKAIUSI KUCIOPOJA.

40

[Ipaktuyeckas pabora Ne 3 mo Tteme «llomydyenue u cobupanue
KHCJIOPOJa, M3yYEeHHUE €r0 CBOWCTB»

41

Bogopon — snemeHT M mpoctoe BemiecTBO. HaxokneHue B MpHUpoOJE.
du3nyecKne 1 XUMUYECKHE CBOMCTBA Bojopoaa. [[puMenenue Bogopoaa.
CrniocoOwl monydeHusi Bojopoaa B maboparopuu. I[lpaktuueckas pabora
No 4 mo teme «llonmyuenue m coOupaHue BOIOPOJA, H3YUEHHUE €T0
CBOWCTB».

42

KontpoabHas padora Ne 3 no teme: «M3MeHeHuUs1, NPOMCXOsSIIHE €
BelleCTBAMM».

43

Kunaccudukanusi HeopraHmyecKux coeJHHEHUI.

44

Oxcunpl. Knaccudukanus okcuaoB: cojeodpasyroinne (OCHOBHbIE,
KHCJIOTHBIE, aM(pOTEepHbIE) 1 HecosieoOpasyronme. Homenkinarypa
okcu0B. dusnueckrue U XUMHUYECKHE CBOMCTBA OKcUIOB. [Tomyduenue
OKCHJIOB.

45

OcnoBanus. Kitaccudukanmsi ocHOBaHMIA: METOYN U HEPACTBOPUMBIC




ocHoBaHMs. HoMeHknaTypa ocHoBaHUi. PU3NUECKHE U XUMHYECKUE
CBOMCTBA OCHOBaHUU. [1osrydeHre OCHOBaHHU.

46

Kucnorel. Knaccudukamnus kucnor. Homenknarypa kucinot. Ousndeckue
U XUMHWYECKHe CBOMCTBA KUCIOT. Paa aktuBHOCTH MeTaninos H. H.
bekerona. [loryuenne Kucior.

a7

Comu. Homenknarypa coneil. @u3nueckrue 1 XUMUYECKUE CBOHCTBA
cousiel. [lomyuenue comnen.

48-49

I'eneTnueckasi cBSI3b MeKIAY KJIACCAMU HEOPraHUYeCKUX
COeIMHEeHHIA.

Tema 5. PactBopenne. PacTBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOIHTOB (194)

50

PacTrBopenue kak (pu3nKo-xumMudeckuii mpouecc. [Tonsarue o rugparax
U Kpucramoruaparax. Pactsopel. Boga kak pacTBOpUTEb.
PactBopuMocCTh BemecTB B BoJe.Posib pacTBOPOB B IPUPOAE U B )KU3HU
yenoBeka. KpyroBopot Bojbl B pupoie. 3arps3HeHUe NPUPOAHBIX BOJI.
OxpaHa 1 OYMCTKA IPUPOJHBIX BO/.

51

Konuenrpauust pactBopoB. HacblieHHbIE, HEHACBIILIEHHBIE U
MIEPECHIIIEHHBIE PACTBOPHI.

52

MaccoBast 1oJ1s1 paCTBOPEHHOTO BEUIECTBA B paCTBOPE. 3HAYCHUE
PacTBOPOB ISl PUPOJIBI U CEIBCKOTO XO3SHCTBA.

53

[TpakTuyeckas padora Ne 51o Teme «IIpUroToBieHne pacTBOPOB C
onpeaesEHHON MacCOBOM J10JI€H PaCTBOPEHHOTO BEUIECTBAY.

54

Kucaorsl B cBere TIO/I, ux kiaccupukanus U cBOMCTBA.
Juccounarys KUCaoT U UX CBOMCTBA B CBETE TEOPHUH DJICKTPOJIUTHIECKOU
qucconyanuu. MosiekynsipHble 1 HOHHBIE YPABHEHUs PEaKLIMiA.

55

OcHoBanus B cBere TI/I, nx kiaccupukanus U CBOiiCcTBA.
Juccoumanusi OCHOBaHUH U UX CBOWCTBA B CBETE TEOPUHU
IEKTPOJIMTUYECKON TUCCOLUALINY.

56

Oxcuael.

[EEN

57

Knaccudpukauus okcuaosB.

[EEN

58

Coum, X IUCCONMALMS M CBOMCTBA B CBeTE TEOPUH
JIEKTPOJTUTHYECKOH TUCCOIHALINH.

59

O06001menne, cucTeMaTH3alUsA U KOPPEKIUA 3HAHUA, YMEHUI U
HABBIKOB yyammxcst mo reme «TJ1».

60

Knaccupukauus xumuyeckux peakunii. OKuCIMTeIbHO-
BOCCTAHOBHMTEJIbHbIE PEAKIIHM.

Omnpenenenue CTENeHeH OKUCICHUS JIJISl DJIEMEHTOB, 00pa3yoIINX
BCIIECCTBA paSHBIX KJIaCCOB. PeaKI_II/II/I HMOHHOT'O 06M€Ha " OKUCJIIUTCIBHO-
BOCCTaHOBUTEIBHBIE peakiuu. [Iporecchl OKUCIEHNS U BOCCTAHOBIICHUS.
OKI/IC.HI/ITG.HI/I 1 BOCCTAHOBUTCIIN. CYH_IHOCTB OKHCIINTCIBHO-
BOCCTaHOBUTEJIbHBIX peakiuii. COCTaBICHHE YPABHEHU OKUCIUTEIbHO-
BOCCTAaHOBUTEBHBIX PEaKIUi METOIOM SJIEKTPOHHOTO OaaHca.

61

CBolicTBa n3y4eHHbIX KjaccoB BemiecTB B cBere OBP. CpoiicTBa




IMPOCTHIX BCIICCTB — MCTAJUIOB U HEMCTAJLJIOB, KUCJIOT U COJICH B CBETE
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

62

OastaHca.

Ynpaxuenus B coctaBjienun OBP. CocraBnenue ypaBHeHUI 1
OKHCJINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKI_[I/Iﬁ MCTOOM 3JICKTPOHHOTO

63-64

PemreHne pacueTHbIX 3a1a4

N

65

O00011eHNEe U CUCTEMATU3ALMS 3HAHUHN 110 TEME.

[EEN

66

KountpoabsHnas padora NeS5 mo remam «PactBopenne. PacTBopbl. 1
CgoiicTBa pacTBOPOB JJIEKTPOJUTOB

67

Hroroast koHTpOIBHAs paboTa

[EEN

68

IIpakTuyeckas padora
PemeHue 3xcnepuMeHTANbHBIX 32124 N0 TeMe «OCHOBHBbIE KJIACCHI
HEOpPraHU4eCKUX COeNHEeHUI»

9 kiacce

Ne
n/

HaumenoBanue
pa3aesioB U TeM
NMPOrpaMMsbI

KoanuecTBo 4acoB

Bcer KoHTpoOJBHBI
0 e padoThI

IIpakTuyecku
e padoThl

DJIeKTPOHHbIE
(mugpoBbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nen 1.BemecTBo  XUuMH4YeCKHe peakuuu 344

11

IToBTOpenue u
yrIIyOJIeHHE
3HAHUM OCHOBHBIX
paszenoB Kypca 8
Kjacca

BK: 3nadenue
XMMHUYECKOM HAYKHU
B JKH3HHU
COBPEMCHHOI'0
00I11eCTBa,
CIIOCOOHOCTH
BJIAACTh
JIOCTOBEPHOM
HHGOpMAIHEN 0
[epea0BbIX
JOCTYDKCHHUSX U
OTKPBITHUSIX

MHPOBOU U
OTE€YECTBEHHON

XHUMMH,
3aMHTEPECOBAHHOCT
b B HAYYHBIX
3HAHUIX 00
YCTPOMCTBE MUPa B
oO1ecTBa

12 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX

10 0

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a6
36




peakuuii
DJIEKTPOJIUTHYECKA
sl UCCOIHAIIHS. Bbu6nmuoreka [JOK
1.3 Xwumunueckue 12 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Wroro no pazmeny 34
Pasznen 2.Meraniasl 4 uX coeqnuenus 344
OO6mme cBoiicTBa bubmorexa LIOK
2.1 8 0 0 https://m.edsoo.ru/7f41a6
METAIIJIOB
36
Baxneiimme Bbu6nuoreka [JOK
2.2 MeTalbl U UX 23 1 2 https://m.edsoo.ru/7f41a6
COETMHEHHUS 36
Peseps 3
HWroro no pazueny 34
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 3
ITPOI'PAMME
10 kaace
Ne KoaudecTBO 4acoB
I HaumeHoBaHu DJIEeKTPOHHbBIE
/ ¢ p;?:;:OB Becer Koutpoabubl IIpakTnyecku oﬁp(:;d 0(11;222;;2“ e
nporpaMMeI 0 e padoThl e padoThl pecypeb
Pasznea 1. Hemeraibl ¥ X coeqnHenuss 584
O61mas
XapaKTepUCT
uka but6mmoreka [IOK
1.1 XHMHACCIIX 8 0 1 https://m.edsoo.ru/7f41a
3JIEMEHTOB 636
VII A- -
TPYIIIIBI.
I'anmorensl
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OBIIEE
KOJIMYECTBO
YACOB 1O
ITIPOTPAMME

68 2 4

Ne Tema Kon-Bo
n/n ypoka 4acoB

BemecTBo H XUMHYecKas! pPeaknus

(\J

1-2 | Ilepuognueckuii 3akoH. [lepuoanyeckas cucreMa XUMHIECKUX 1
anemeHnToB /1. 1. MenneneeBa. CtpoeHne aToMOB. XapaKTepuCcTHKA
XMMHYECKOI'0 3JIEMEHTAa HA OCHOBAHHUM €ro I0JI0KEeHHs B
nepuoanyeckoi cucreme /[. U. MenpaesieeBa.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKHUX JIEMEHTOB TIEPBBIX
TpPEX MEPUOOB.

BK: noHnMaHus 3HAUSHUS XMMHYSCKON HAVKH B JKU3HM COBPEMEHHOI'O
00111eCcTBa, CITOCOOHOCTH BIAJCTh JIOCTOBEPHOM MH(MOPMALIMEH O
MEPEAOBBIX JOCTHIKCHHIX U OTKPBLITUIX MHPOBOM M OTCYSCTBEHHOM
XHUMHMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHUPA U
o011eCcTBa




3-4 [leHeTH4YecKHe PSiAbI METAJIOB H HEMETAJLJIOB, TCHETUYECKAs CBSI3b 1
HEOPraHUYECKUX BEIIECTB.
Ilepexoanbie dj1eMeHThI. [[oHATHE O TEPEXOAHBIX 2JIEMEHTAX.
AMQOTEpHOCTh. | eHeTHUECKHI PsIJT TEPEXOTHOTO DJIEMEHTA.
5-6 [Kiaccuduxanysi 1 HOMEHKJIaTypa HEOPraHWYECKHUX BEIIECTB. 1
7-8 |Xumuueckue CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJlaccam
HEOPIraHUYECKUX COCTMHEHUN.
9-10 | CtpoeHue BENIECTBA: BUJIbI XUMHYECKOM CBSI3H. 1
11 | Tunel KpUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTbh CBOMCTB BELIECTBA OT
THIA KPUCTAJUTMUECKON pelIETKU U BHJIa XMMUYECKOM CBSI3H.
12 |[KontponpHas padora Nel mo teme «IloBTOpeHue u yriyOsieHHE 3HAHUH 1
OCHOBHBIX pa3esioB Kypca 8 kimacca»
13-14 [Knaccudukamnuss XMMAYECKHX PEaKIUid 10 pa3IMYHBIM Mpu3HaKaMm (1o 1
YUCIy W COCTaBy YYacTBYIOIIUX B PEAKIUU BEIIECTB, MO TEILIOBOMY
b dekTy, 10 U3MEHEHUIO CTETEeHEeW OKHUCIIEHUS XUMHUYECKUX 3JIEMEHTOB,
110 00PaTUMOCTH, M0 YYACTHIO KaTaJln3aTopa).
15-16|[lonamue o ckopocmu xumuyeckou peaxyuu. IloHsTHE O 1
TOMOTEHHBIX U T€TePOTCHHBIX PEAKIUIX
Daxkmopul, gruawUe Ha CKOPOCMb XUMUYECKOU peaKyull.
17 |llonamue o kamanuse.
18-19|[lonsitue 00 0OpaTUMBIX W HEOOPATHMMBIX XHMHUYECKHUX PEaAKIUsIX. 1
[ToHsiTHE O XUMUYECKOM paBHOBeCcHHU. DAKTOPHI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON PEeaKINK U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.
20 |OOpaTuMOCTh XUMHUECKUX PEAKIIMNA M CIIOCOOBI CMELICHUS XUMUYECKOTO
paBHOBECHS.
21-22 | OKUCTUTETPHO-BOCCTAHOBUTEIIbHBIE PEAKIMK, JJICKTPOHHBIN OajaHC
OKHUCJIUTEITHHO-BOCCTAHOBUTEIHHON PEaKIIHH.
CocraBieHue ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C
MCIOJIb30BaHUEM METO/Ia JIEKTPOHHOTO OanaHca.
23-24| Teopust DIEKTPOTUTUYECKONH ITUCCOIMAIMU. OJEKTPOJUTHI H  HE
anekTponuThl. Katnonsl, aHMOHBI. MeXaHu3M JUCCOLMALUK BEUIECTB C
Pa3TMYHBIMU BUIAMUA XUMHUYECKOU CBSI3U.
Crenens aucconuanuu. CUIbHBIC U ClIa0ble JIEKTPOJIUTHI.
25-26 |Peakiiun  MOHHOTO OOMEHA. YCJIOBHS TPOTEKAHUS PEAKIUA HOHHOTO
00OMeHa, TIOJTHBIE U COKpAIIEHHBIC HOHHBIC YPABHEHUS peaKIUil
27-28 |CBoiicTBa KHCIOT, OCHOBAaHMH M COJIEH B CBETE IMPEACTABICHUN 00
DIIEKTPOIUTUICCKON JUCCOITUAITHH. .
29-30 |CpoiicTBa KHCIIOT, OCHOBAaHWW W COJIeH B CBETE IPEACTABICHHH 00
AIIEKTPOTUTHYECKON TNCCOIHUAIINY.
31 |llonamue o cudponusze co.eil.
32 |0O000meHne 1 cucTeMaTH3alus 3HaHUH
33 [[Ipaktudeckas pabora Ne 1. «PemeHne dKCIEPUMEHTAIBHBIX 337294
34 |KontponwsHas padora No2 mo Teme «INEKTPOJUTHYECKAS JTUCCOIHAIINS.
XVMMUYECKUE PEeaKIMH B PACTBOPaxX»
Tema 1 MeTalibl H HX COETMHEHHS (34
1- | O6mas xapakTepucTMKa XMMHUYECKHX OJIEMEHTOB — METALIOB Ha| 1




2(35-

OCHOBAaHUHU HX IIOJIOXKXCHUSA B Hepno/:mquKoﬁ CHCTEMEC XUMHUYCCKHUX

36) | anementoB JI. . MenneneeBa u crpoeHus aroMoB. CTpOEHHE METaJLIOB.
Merammueckass CBS3b M METAJUIMYECKas KpUCTAUITMYECKas pemeéTKa.
Oo0mue ¢pusnveckne cBOWCTBA METAJLJIOB.
3-4 | O0mue XuMH4YeCcKHe CBOICTBA METAJJIOB. PEAKIINH C 1
(37- | HeMeTa/TaMH, KMCJIOTAMH, COJISIMH.
38) | dnexmpoxumuneckuil psi0 HANPSIHCEHUT MEMAILILO8.
5-6 | Meramsl B ipupoae. OO61ue crnocoObl monydeHus MeTauioB. CIUTaBsbl. 1
(39- | Borunicnenust Mo YpaBHEHHSM XHUMHYECKHUX PEaKIUil, €Clu OJUH U3
40) | peareHTOB COAEPKUT MPUMECH
7-8 | [lonsiTue 0 KOPpPO3WU METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUTHI MX OT 1
41-42 | xoppo3um.
9-10 |les0ounble MeTa/UIBI: TO0KeHne B [lepnoanyeckoii cucreme 1
43-44 xumuueckux d1eMeHToB J[. 1. MeHaeneeBa, CTpoeHHE HX AaTOMOB,
HaXO0)K1eHue B mpupoae. Pu3nyeckue 1 XUMHYECKHeE CBOICTBA (Ha
npuMepe HATPHUS U KaJIus)..
11-12| Okcuapl ¥ THUAPOKCUABI HATpUs WU Kanus. [IpuMeHeHHe IIeTOYHBIX 1
45-46| MeTa/I0B U UX COEIUHEHUN.
13-14 [[IlenouyHo3eMeNIbHBIC METAJIbI MATHUI U KAJIbIUI: IOJIOXKCHUE B 1
47-48 [lepuoanmveckoii cucteme xumuaeckux 3memenToB Jl. . Menneneena,
CTPOCHHE UX aTOMOB, HAXOXKCHHE B MIPUPOJIC.
du3nyeckre 1 XUMAYECKHE CBOMCTBA MarHUA M KaJIbIIHS.
15-16 |Bakueiiime coeMHEHUS KanbIus (OKCHI, THAPOKCHI, COJIHN). 1
49-50 PKEcTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS.
17 [[Ipaktuueckas paborta Ne 2 mo reme "JKECTKOCTh BOJIBI M METOIBI €€
51 |yctpaHeHus"
18-19 |Antomunuit: mosnoxeHue B [lepruonnueckon cucreMe XuMHYECKUX 1
52-53 pnementos Jl. V1. Menaeneesa, cTpoeHHE aTOMa, HaX0XKJIEHHE B IPUPOJIE.
duszndeckre U XUMHUYECKHE CBONCTBA aTIOMHHHUS
20-21 |AmdoTepHbIe CBOHCTBA OKCH/IA H THAPOKCHIA AJTIOMUHMS. 1
22-23 [ XKene3o0: nonoxenue B [lepuonuueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB 1
/. W. MengeneeBa, CTpoeHHE aToMa, HAXOXKACHUE B TMPHUPOJE.
duznyeckre 1 XUMUYECKHE CBOMCTBA JKeJe3a.
24-25 |Okcunpl, ruapokcuabl u coiu xenesa (1) u sxemnesa (lll), ux cocras, 1
CBOMCTBA U IIOJIy4CHHUE.
26 |0O000meHne 1 cucTeMaTH3alus 3HaHUH
27 [lIpaktrnyeckas padora Ne3 PerieHue sxcriepuMeHTaIbHBIX 33/1a4 110 TEME 1
«BakHei1e MeTallIbl U UX COCAUHCHMS»
28-29 BerunciieHus 1Mo ypaBHEHHUSIM XUMUYECKUX PEAKIIHi, €CITH OJHH U3 1
peareHTOB J1aH B U30BITKE WJIM COACPIKUT MTPUMECH.
Brrunciiennss MaccoBoOM 10JIM BBIXOJ1a ITPOAYKTA PEAKLIMU
30-31|006001enne 1 cucTeMaTU3aIis 3HAHUHN. 1
KonTponpHas padora Ne3 mo Teme «BaxxHeHIIne METaIIbl U UX
COCIMHEHUI»
PesepB 34 O6001IeHNE U cCHCTEMaTH3alys 3HAaHUH 68

10 kaace (2 rox o6yuenus) 10a,6,8

Tema 2 HemeTa/LIBI 1 UX COeNHEHUS

(58




1-2

[TososxeHNEe HEMETAIUIOB B IEPUOJUYECKON CUCTEME XUMUYECKUX
aneMeHToB J[.1. Menaeneesa. O0masi XapakTepucTuKa

HEMeTaJlJIOB. 0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTPULIATEILHOCTh
(30) kak mepa «HemeTaUuHOCTH, psia D0. Kpucrammmueckoe
CTPOEHHE HEMETAJNIOB — MPOCTBIX BEIIECTB. AyoTponusa. Pusndeckue
cBoOiicTBa HeEMeTaI0B. OTHOCUTENBHOCTD TOHATHH «METAII» U
«HEMETaJLI».

XUMHUYECKasi OpraHu3alys )KUBOU U HEKUBOU MPUPObI. XUMUYECKUN
COCTaB s1Ipa, MAHTUH U 36MHOHN KOpPbl. XUMHUYECKUE DJIEMEHTBI B KJIETKaX
PKUBBIX OpraHu3MoB. Makpo- 1 MUKPO3JIEMEHTHI.

3-4

Bonopoa. Bonopoa —XxuMHuuecKuii 3JIEMEHT U TTPOCTOE BEIIECTBO.
ITosoxxenue Bogopoaa B Ilepuogruueckoil cucteMe XUMUUECKHUX
sneMeHToB JI. 1. MenneneeBa. CTpoeHre aTOMa M MOJICKYJIbI.
du3nuecKkue U XUMHUUECKUE CBOICTBA BOAOPOA.

[Tomyuenue Bogopoaa B naboparopun. Iloayuernue 6o0opooa 6
npomviuiienHocmu. [lpumenenue 600opooa.

OO01mast XapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CTpoeHue u pu3nyeckrue CBOMcTBa
MPOCTBIX BEIIECTB — FAJIOTCHOB.

XUMHYECKHE CBOMCTBA Ha MPUMeEpPE XJiopa (B3aMMOIECHCTBHE C METaJLIaMH,
HEMETaJUIaMH, IIeJI0YaMH).

7-8

XnopoBogopoa. ComnsiHast KUCJIOTa, XMMHUYECKHE CBOMCTBA, MOJy4eHHUE,
npuMeHeHue. JleiicTBre XJiopa 1 XJI0pOBOA0PO/ia HA OPraHU3M YeJI0BEKa.
Baxxnelmye XJ0puabl U UX HaX0XKACHUE B MPUPOJIE.

[IpakTudeckas padora Ne 4 mo Teme «llomyueHue COISTHON KUCTOTHI,
M3y4EeHHUE €€ CBOMCTB.

9-10

Kucaopon — xummudeckuit 31eMeHT U pocToe BeecTBo. O30x. Cocmag
6030yXd.

dusnueckue 1 XUMUYECKUE CBOMCTBA Kuciopoaa. [lomyuenue u
MPUMEHEHHE KUCIOPOa.

11-12

O6mas xapakrepuctuka 351eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEpHbIE cTereHu okucieHus. CTpoeHue u Gpusndeckue
CBOICTBa NMPOCTHIX BEUIECTB — KUCIIOPOJIa ¥ CEPhl. AJIIOTPOIHbBIE

MO (DHUKAIIH KHCIIOPO/a U CEePHI.

XUMHUYECKUE CBOMCTBA CEPHI.

13-14

CepoBosiopoJ1, cTpoeHue, GU3nIecKue 1 XUMHUECKUE CBOMCTRA.

15-16

OKCHIIBI Cephl KaK MPEJACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast KuClIOTa, (U3MYCCKHE M XHMHYECKHE CBOMcTBa (0OIIHME Kak
NPECTaBUTEIIS KIacca KUCIIOT U Cienu(UIeCcKue).

17

Crnernuduyeckre CBOMCTBA CEPHON KHCIOTHI

18-19

XVWMUYECKUE pEeaKlUd, JIekKallhe B OCHOBE IMPOMBIIUIEHHOTO Crocoda
MOJTYyYEHHS] CEpHOM KUCIOTHI. [I[puMeHeHne CepHOM KUCIOTHI.

Conn  cepHOl KHUCIIOTBI, KAauyeCTBEHHAas peakius Ha Cyib}ar-HoH.
Haxoxnenue ceppl U €€ COCOQMHEHUH B MNpUpoAe. XUMHUUYECKOE
3arpsi3HCHUE OKPY)KAIOUICH Cpelbl COCIUHCHHUSIMHU Cepbl  (KHUCIOTHBIC
OXKIM,  3arps3HEHHE  BO3AyXa W BOJOEMOB),  CIOCOOBI  €ro
pe0TBPALCHUSI.

20-21

Brrauciienrie MacCOBOM JTOJIM BBIXO/1a MMPOIYKTA PEAKIIHH.




22-23

OO6mas xapakTepucTuka 351eMeHToB V A-rpymimbl. OCOOEHHOCTH CTPOCHHS
ATOMOB, XapPaKTEPHBIE CTETIEHU OKUCIICHUSI.

A30T, pacripocTpaHeHHE B TIPUPOe, PU3NICCKUE U XUMUYECKHE CBOMCTBA.
KpyroBopot azora B mpupo/e.

24-25

AMMHaK, ero (Qu3nueckue W XWMHYECKHE CBOWCTBA, IONIYYEHUE U
MIpUMEHEHUE.

Conu aMMOHUS, UX (PU3NUYECKHE W XUMHUYECKHE CBOWMCTBA, MPUMCHEHHE.
KauecTBeHHast peakiiysi HA MOHbBI aMMOHMUSL.

26

[IpakTuueckas padorta Ne 5o teme «lloyueHne ammuaka, U3ydeHHE €ro
CBOWCTB»

27-28

A30THasi KHCIIOTa, €€ moyTydeHnue, GU3NIeCKue 1 XUMUYECKUE CBOMCTRA
(oOmiue Kak MmpeacTaBUTENs Kilacca KUCIIOT U CreluDUyIecKue).

29

Vcrionb30BaHNE HUTPATOB M COJIEH aMMOHUS B KAUECTBE MUHEPATBHBIX
ynoopeHuit. XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH CPEIbI
COCIMHCHUAMHE a30Ta (KUCIIOTHBIC TOXK/IH, 3arPA3HCHUE BO3/yXa, TOYBBI U
BOJIOEMOB).

30-31

docdop, amtorporHbie Moaudukanuu Gocdopa, hGusnvIecKrue u
XUMHUYECKHE CBOMCTBA.

Oxcun dhocdopa (V) u hochopHas kuciaora, GU3nIECKHEe U XUMUIESCKUE
CBOMCTBA, ITOJIyYECHUE.

32

Hcnonp3oBanne ¢ochaToB B KAYeCTBE MHUHEPAIbHBIX YAOOpPEHUH.
3arpsi3HeHUE IPUPOIHON cpeabl pocdaTamu.

33-34

O6mmas xapaktepuctuka 351eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUSI.

Yriepon, aluIoTPOITHbIE MOTUGBUKAINH, PACTIPOCTPAHEHUE B IPHPOIE,
duznueckre 1 XuMU4IecKre cBoicTBa. Ancopoims. KpyroBopot yriepoaa
B TIPUPOJIC.

35-36

Oxcunel yriaepojaa, ux pu3udeckue u XUMHIECKHEe CBOMCTBA, JCHCTBHIE Ha
YKHBBIC OPTaHU3MBI, IOJTyYEeHIE U TIPUMEHEHUE.

JKOJIOTHYECKHE TPOOJIEMBI, CB3aHHbIC ¢ OKcuaoM yriaepoaa (1V),
TUTIOTE3a TJI00ATBHOTO MOTEIJICHUS KIIMMAaTa, MapHUKOBBINA A (PEKT.

37-38

YronpHas KUCIIOTa U €€ CONU, UX (PU3NYECKUE M XUMUYECKIE CBONCTBRA,
MOJy4YECHHE U TPUMEHEHUE.

KauecTBeHHas peaknusi Ha kKapOoHAT-HOHBL. Vcrions30BaHne KapOOHATOB
B OBITY, MEAUITMHE, TPOMBIIINICHHOCTH U CEIIHCKOM XO3SHCTBE.

39

[IpakTuueckas padora Ne 6 o teme "llonydeHne yriekucioro rasa.
KauecTBenHas peakiys Ha KapOOHAT-HOH"

40

[lepBoHauaNbHBIC MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHUSIX YTIepoaa

41

[TpupoaHbIe HICTOYHUKHU YTICBOAOPOIOB (YTOJb, IPUPOAHBIN ra3, HePTh),
POAYKTHI UX TIepepaboTku (OEH3MH), UX POJIb B OBITY H
IMPOMBIIIJICHHOCTH.

42

IIpenesibHbIC YI1€BOAOPOABI. YTJIEBOAOPOABI: METaH, 3TaH, 3THUJICH.
MertaH 1 3TaH: CTpOCHHUE MOJIEKYIL. ['opeHne MeTaHa 1 TaHa.
[ernapupoBanue stana. [I[pumMmeHnenue Merana.

43

IIpeneabHbIe yriaeBOAOPOAbI. Y TJIEBOAOPOIbI: METAH, 3TaH, STUJICH.
MertaH ¥ 3TaH: CTpoeHrEe MOJIEKYJl. ['OpeHre MeTaHa 1 3TaHa.

[erunpupoBanue srana. [Ipumenenne merana.




44

HenpeneabHblie yriaeBoaopoabl: 3THIeH. XUMHUUYECKOE CTPOCHUE
MOJIEKYJIbI 3THIIeHA. J[BOoMHAs CBA3b. B3anmopaeiicTBre 3TUIEHa ¢ BOJOM.
Peakiiu nmonmuMepu3anuu dTuieHa. /Ipedcmasienus o noiumepax Ha
npumepe noausmuiena JIoTUITUIICH U €T0 3HAUCHUE.

45

Kuciiopoacoaep:kaiye coeTMHeHUs1: CIUPTHI (METaHOI, 3TAHOII,
[IIMIEPUH): TOHATHE O TPEAETbHBIX OJHOATOMHBIX CIIUPTaX Ha IMPUMEpax
METaHOJIA U 3TaHOJIA. TPeXaTOMHBIN CIUPT — TIIULEPHH.

I[HonsiTve 00 ajiberuaax Ha MpUMepe YKCYCHOIO ajibJAeruaa.
OKHCIIEHHE allbJIETHIa B KUCIIOTY.

46

Kucnopoaconep:kaiiue coeTMHEHHs: CIIUPTHI (METAHOJI, STAHOJ,
[JTUIIEPHH): TOHATHE O PEICIBbHBIX OJTHOATOMHBIX CIIUPTaX Ha IpUMepax
METaHOJIa U 3TaHoJIa. TpexaTOMHBIN CIUPT — TJIMLIEPHH.

IHonsiTue 00 ajibAErUIAX HA MPUMePe YKCYCHOTO aJIbJern/a.
OKkucIeHne anpJeruja B KUCJIOoTYy.

a7

Kap6oHoBbIe KHCIOTHI (YKCYCHAsi KUCIIOTa, aMUHOYKCYCHAsl KUCIIOTa,
CTeapUHOBAs U OJICMHOBAs KMUCIOTHI) KaK MPEJACTABUTEIN
KHCJIOPOJICOIEPKALUX OPraHMYECKUX COequHEHNI.OTHOOCHOBHbBIE
npeenbHble KapOOHOBBIE KUCIOThHI Ha PUMEpE YKCYCHOM KUCIOTHI. Ee
CBOMCTBa U NpuMeHeHue. CTeapuHOBast KUCIOTA KaK MPEICTaBUTEINb
PKUPHBIX KapOOHOBBIX KHUCJIOT

48

buonornuecku BaxKHBIE BCUICCTBA. JKHUPLBL
Peakuuu 3Tepudukanum v NOHATHE 0 CJIOKHBIX dupax. ZKupbl Kak
CJIO’KHBIE H(HPHI TTTUIIEPHUHA U )KUPHBIX KUCIIOT.

49

IMousiTne 060 aMmuHOKHcJa0TAX. Peaknnu nmonukonacHcanuu. IlousiTue o
0MOJIOTHYeCKH BAaKHBIX BelleCTBaX: 0eJIKax — M UX POJIH B JKU3HHU
yeJIoBeKa.

50

[ToHsATHE O OMOJOTMUYECKU BaKHBIX BELECTBAX: YIIEBOJAX — U UX POJIH B
PKU3HU 4enoBeKa.l oko3a, ee cBolicTBa U 3HaueHue. Kpaxman u
1e/UTI0NI03a (B CPaBHEHHH), MX OHOJIOTHYECKAS POJIb.

51

[Tomumepsl. Xumuueckoe 3azpsiznenue oKpyscarouers cpeovl u e2o
nocieocmeus.

52

O06001eHre 3HaHUH TI0 KYpCy OPTaHMYeCKOM XUMHUH.

53

MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

54

Kpemuuii, ero puznyeckre 1 XuMHUYECKUE CBOMCTBA, TIOJTYYCHUE U
npuMeHeHne. CoelMHEHUsI KpEMHUS B IPUPOJE.

55-56

Oo6mue mpencrabneHust 00 okcue kpeMuus (IV) u KpeMHUEBOW KUCIIOTE.
CwIMKaThI, UX UCTOJb30BaHUE B OBITY, B POMBIILICHHOCTH.
BaxxHelme cCTpoOUTeNIbHbIE MAaTEPUAIIBL: KEPAMUKA, CTEKJIO, LIEMEHT,
0eToH, xkene300eToH. [Ipobaembr 6€30MacHOT0 UCTIOIB30BAHMS
CTPOUTEINbHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HU.

57

[IpakTrueckas paborta Ne 7. Perenue s3KCIepUMEHTABHBIX 33]1a4 110 TEME
«Baxuenme HeMeTaJUIbl U UX COCANHCHUA»

58

KonTponpHas padora Ned o teme «BaxxHeiIre HeMETaIJIbl U UX
COEMHEHUS»

Tema 3 XuMusl M OKpPY:KA0OIIAsA cpeaa

()

59

Hosrlie MaTCpurajibl U TCXHOJIOI'UH. BGH_ICCTBa H MaTCpurajbl B
MOBCEAHEBHOM XM3HU YEI0BEKA.




60 |[Xumus u 310poBBe. be3omacHoe NCIoIb30BaHUE BEIIECTB U XUMHUECKHUX 1
peakiuii B ObITY. [lepBast mOMOIIb TPU XMMUYECKUX OXKOTax U
OTpAaBJICHUSIX.

61 |OCHOBBI HKOJIOTHYECKOM I'PAMOTHOCTH. XUMHYECKOE 3arps3HEHNE 1
OKpY’Karomien cpelpl (IpeaebHas JOIyCTUMasi KOHIICHTPAIHs BELIECTB
— I1JIK). Pojb XuMuH B pEIICHUN 3KOJOTHYSCKUX MPOOIIeM.

62 [TpupoaHble MCTOYHUKH YIIEBOAOPOIOB (yroib, MPHPOIHBIA Tas3, 1
He]Th), MPOAYKTHI HX MEpepadOTKH, HUX PpoIb B OBITY W
IPOMBIIIICHHOCTH.

63 [IpypoaHbIE HCTOYHHMKU YIJIEBOAOPOJOB (Yroyib, HPUPOJHBIA ras,

He]Th), MPOAYKTHI HX MEpepadOTKH, HUX PpoIb B OBITY W
IPOMBIIIICHHOCTH.
64 |MToroBoe MoBTOpEHUE MO Kypcy XUMHH 9 Kiracca 1
65 |UtoroBas KOHTposIbHAs paboTa 1
Pe3epB 34 O0o01IeHNE U CUCTEMATH3AIMs] 3HAHUI 68
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