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IHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma 1o XMMHUU OCHOBHOTO o01iero oOpasoBanust ains oOydaromuxcs ¢ HOA
pa3paboTaHa B COOTBETCTBHH C (eAepalbHBIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOIO 00ImIero oOpa3oBaHus, YTBEPKACHHOTO MpHKa3oM MuUHHUCTEpPCTBA
npocBemennss Poccmiickoit @Pepepanun ot 31 wmas 2021 r. N 287, denepanbHOi
aJIalITUPOBAaHHON 00pa3oBaTeNbHON MpOrpaMMON OCHOBHOTO OOIEro oOpazoBaHHs IS
0o0y4aroIuXxcsi ¢ OrpaHHMYEHHBIMH BO3MOYKHOCTSIMH 3/10pOBbS, PEKOMEHAALUI ICHUXOJIOro-
MEeINKO-TIeJarOTH4eCKO KOMUCCHH.

[Iporpamma  pa3paboTaHa ¢  yd4eTOM OCOOEHHOCTEH  NMCUXO(U3UYECKOTO  Pa3BUTHI,
UH/IMBUIYAIBHBIX BO3MOXHOCTe oOydatomuxcs ¢ HOJIA, obecreunBaeT OcBOEHHE
coJiepkKaHus 00pa30BaHMs, KOPPEKLHMIO HAPYIIEHUH pa3BUTHS U COLUAIBHYIO aJaNTaldio U
npeanonaraet ypeiandenue cpokoB ocBoeHuss AOOIT OOO Ha oauH rox — 3roxa oOy4enus (8 -
10 kmaccer)

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

IIpu peanuzanuu HporpamMMmbl  HCIOJB3YIOTCS  CIEAYIOIIME CpeAcTBa OOydeHws,
OTBEYAIOIIHE OCOOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM 00yUaroIIencs:

- TEeXHMYECKHE. TepcoHanbHbIi KoMmnThioTepMacBook, ckanep, mnpunHTep, BebOKamepa,
nporpamMmmHoe obecneuenue:. Skype, OpenOffice, BambooDock, AdobeReader, VLC
mediaplayemu npyrue.

- JTUJAaKTUYECKHE. CIEIHMaIbHbIE HArIggHble AMJAKTHYECKHUE MaTepHajbl, HIUTIOCTpaTUBHAs
HarJs,HOCTb.

C uenpio MpeaynpekACHUsS BO3HUKHOBEHMS 3aTPyJHEHMH B OCBOCHMH IPOTPAMMBI
UCTIONB3YIOTCS CIENYIOIIKE CIIEHUAIbHbIE METOABI U IIPUEMBl 00yUeHHsI, OTBEYAIOIE OCOOBIM
00pa3oBaTeNbHBIM MOTPEOHOCTSIM 00YUaIOIIEerOCs:

- MHUKPOAITOPUTMHU3ALUS I€ATEIBHOCTH, ONpEAEICHNE T03UPOBKU Y4eOHOro MaTepuania B
COOTBETCTBUH C BO3MOXKHOCTSIMH U CIIOCOOHOCTSIMH;

- MHOT'OKpaTHOE IOBTOPEHHME MOAJIESKAIIEr0 3allOMUHAHUIO MaTepuala ¢ PacuIeHEHHEM
€ro Ha HECIOXHYI0 HWH(POpPMAlMIO, ONpENIeICHUE pPALMOHAIBHOTO O0beMa 3allOMHHAEMOTO
MaTepuaga C IIOCTENEHHBIM YCIO)XXKHEHHEM, OOecCleueHHe HMOLMOHAIBHOIO Oorarcraa
uH(OpMaLIMK, CMEHa BUJIOB JIESITEIbHOCTH, UCTIOIb30BaHUE IPHEMOB 3aHUMATEIILHOCTH,

- npueMbl (POPMHUPOBAHMS CBA3HOH pEUU: HCIOJIB30BAaHUE CIOXKETHBIX M IPEIMETHBIX
KapTUHOK, TpadUYecKux cXeM, TaONul], IUIAHOB, AJTOPUTMOB BBICKAa3bIBAHUHM, pacUIMpEeHHE
CJIOBapHOTO 3aI1aca;

- ¢dopmupoBanue pedieKCHH, OpeyYeBIIEHHE YMCTBEHHBIX JIGHCTBMIA: IIeNH, IIJIaHa,
crioco0a, pe3ysbTara e TeIbHOCTH,

- IIeJICHANPABJICHHAs TeJJaroruueckasl IMOAJIEpKKa O00yJaromerocs, T'yMaHHCTUYECKUN
CTHJIb TI€JarOrN4ecKOro OOLEHUS

[Iporpamma no xumuu Aa€T NpEACTaBICHUE O LENAX, O0IIel cTpaTeruu 00ydeHus, BOCIIUTaHUS
U pPa3BUTHA OOYYArONIUXCS CPEJACTBAMU YUeOHOTO NPEIMETa, YCTaHABIMBAET 005S3aTEeIIbHOE
NpeIMETHOE  COJepXKaHMe, IpEeAyCMaTpUBaeT pacHpeiesieHHue €ero 1o KiaccaM U
CTPYKTYPHUPOBaHHUE IO pa3zesiaM U TeMaM IPOrpaMMbl IO XUMHUH, ONPEAEISAeT KOJIUUYECTBEHHbIE
U Ka4yeCTBEHHBIC XapPaKTEPUCTHKH COACP)KAaHUS, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTD
U3YyYEHHs] XUMHUM C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTUKU y4eOHOTro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcsi, OnpeaesisieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 001I1eT0 00pa3oBaHus, a Tak)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHs] XUMHH
Ha YpOBHE LeNeld M3ydeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEJIbHOU
JeSITeILHOCTH 00YUaIOIIEerocs: I0 OCBOCHUIO YUEOHOTO COIepIKaHus.



3HaHUE XUMUH CIYKHUT OCHOBOU JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEICTaBICHUH O MaTEpUAIbHOM €AMHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (YOPMUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIUHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHust TI00anbHBIX MpPOOJEM YCTOHUMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOH,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenne xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH sl caMopa3BUTHS U (OpPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHOM  y4eOHOH  JeATENbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKM3HU, TaKk U B
npoQeCCHOHATILHOM 1EATEbHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IUIs]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPAMOTHOCTH O0YUaIOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOIMYECKOe OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBieHUS B OOYyYEHMHM XUMHH O0ECIEuMBAIOTCS creuu(UKON conepikaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBIISETCS INEeJarorn4eckd aJanTHPOBAaHHBIM OTpak€HHEM
0a30B0il HayKH XMMHHU Ha OTpEeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaromKUMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa conepkaHus NMPOrpaMMbl 10 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noxxona kK eé m3ydeHuro. ConepkaHMe CKIIAABIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3T CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHUHLHUILY IIOCJIEIOBATEIBbHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX NPEIACTAaBICHUN PA3HOTO YPOBHS:

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

— [Iepuoanueckoro 3akona /. . MenaeneeBa Kak OCHOBHOTO 3aKOHA XHMMUH;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpEICTaBICHUH 00 MEKTPOIUTUYECKON TUCCOIAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PAcCMATPUBAIOTCA HA OCHOBE OJMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOIO YPOBHS K JApYromy,
BBINOJIHASA (QYHKIHMU OOBSCHEHUS M IPOTHO3UPOBAHMSA CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOILEHNUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHUA B Hayke. M3ydeHue xumMun
OPOMCXOOUT C TPHUBJICUCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxamuit Mup», «bruosorus. 5—7xmaccei» u «Duszuka. 7 KjIacc».

[Ipu n3ydeHnn XUMHUH IPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOHN JIEATEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbI. 3a7auya y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHHUU
CHCTEMBbl XUMHMUYECKUX 3HAHUNH — BaXHEWIIMX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
IpUOOLIEHNN K HAyYHbIM METOJjaM ITO3HAHMsI IPU N3YYEHUH BELECTB U XUMUYECKUX peakluii, B
(GopMHpOBaHUM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1EATEIbHOCTH, OCBOCHUH MPaBUl O€3011acHOrO
oOpalIeHus ¢ BeIECTBAMHU B TIOBCEHEBHOM KHU3HH.



[Ipn u3ydeHMM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaXKHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (opMmupoBaHUE WHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOW K camMo00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KHU3HHU,

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITENILHOM ~ TMO3HABAaTENBHOW  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHU,
(bOpMHUPYIOTUM MOTHUBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIUMUCS OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, MO3HAHHMS M CAMOIMO3HAHUS, KJIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIICTEHIIHIT), IMEIONINX YHUBEPCAIbHOE 3HAYCHHUE JIJISl Pa3IMYHBIX BUIOB JCATEIBHOCTH,

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
YHUClie YMEHUI OOBSCHATh U OIICHUBATH SIBJICHHUS OKPYXKAIOIIErOo MHUpa, UCTOJNb3Ysl 3HAHUSA U
OMbIT, TOJYYEHHbIE MPU HU3YUYEHUU XHUMHUH, NPUMEHATh UX IMpPH pEIIeHHH MpodiieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH Ie71eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
cpensr,

— pa3BUTHE MOTUBALMU K 00y4EHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
pod ISl ¥ HAMPABIICHHOCTH JAJIbHEHIIIETO 00yJeHHUS.

OO01ee yuciio 4acoB, OTBEACHHBIX I M3yYEHUS XUMHUHU HA YPOBHE OCHOBHOTO OOIIETrO
obpasoBanusi, cocraBisieT 204 uacoB: B 8 kitacce — 68uacos (2 yaca B Henenmo), B 9 kimacce — 68
yacoB (2 yaca B Heneno), B 10 kiacce — 68uacos (2 yaca B Heneno).

COJEP)KAHUE OBYYEHUA

8 KJIACC
IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA
[Ipenmer xumuun. Ponp xumMuu B KU3HU 4deloBeka. lena u eewjecmea. Ousnyeckue CBOWCTBA
BEIIECTB. ArperatHoe coctossHue BeunlecTB. [loHATHE O MeTonax IMO3HAHWS B XHUMMHM.
Xumuueckue 3eMeHTbl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie U ClIOKHBIE BEIECTBa.
®usnueckue W XUMHYECKHE sBiIeHMSA.KpaTkue cCBeneHUs U3 HCTOPUM BO3HUKHOBEHHUS H
pa3BuTUs XUMHUH. XUMHS B CHUCTeME HayK. POJb OTEUECTBEHHBIX YYEHBIX B CTAaHOBJICHHH
XUMUYECKOW Hayku — pabotel M. B. JlomonocoBa, A.M. byrtneposa, [[. 1. Mennaeneena.
Xumuyeckue GopMyiibl. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmaea eewjecmeéa. OTHOCUTEIIbHBIE aTOMHAas M MOJEKYJSIpHAas Maccel. MaccoBas A0is
XAMHMYECKOI0 AJIEMEHTA B COeIMHEHUH. [lepuoanueckas cucrema XuMu4yeckux anementos . U.
MenneneeBa, ee CTpyKTypa: Majible U OOJIbIIUE MEPUO/IbI, TPYIIIbI U MOATPYIIIIHI.

Xumuueckuii IKcnepumennt.

3HAaKOMCTBO C XHMMHYECKOM TMOCYyJ0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaieHus ¢ 1abOpaTopHBIM OOOpPYIOBaHWEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIECTB, HAOIoIeH e hU3NUecKuX (IUIaBIeHHE BOCKA, TasHHE JIbA,
pacTupaHue caxapa B CTYIKE, KUTICHUE M KOHJCHCAIIMs BOJBI) U XUMUYECKUX (FOPCHUE CBEUH,
NpOKAJIMBaHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE Mela ¢ KUCIIOTOMN) SIBJICHHM, HAOIIOICHHE
U ONHCAaHWE TPU3HAKOB TIPOTCKAHUS XHMHUYECKHUX peakiuii (pas3siokeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pasnoxkenue ruapokcuaa meau (I1) mpu
HarpeBaHUH, B3aUMOJICHUCTBHE Xxele3a ¢ pactBopoM cosid meau (1),
JemoncTpamuu.l. Mozaenu (mapocrepskueBsie H CTioapra—bpurieba) pa3TudHbIX MPOCTHIX U
CJIOKHBIX BemiecTB. 2. Koekuus CTeKITHHON XUuMU4deckoi mocyel. 3. Komiekius marepuanos



M U3JeNMM U3 HUX HAa OCHOBe amoMuHHus. 4. BzaumopelicTBue Mpamopa € KHCIOTOM U
MOMYTHEHHE U3BECTKOBOU BOJIBI.

IIpakTnyeckue padorbl 1. [IpaBuna TexHuku Oe30macHOCTH MpU paboTe B XUMHUYECKOM
kabunere. [Ipuembl oOpamieHuss Cc J1a0OpPaTOPHBIM OOOPYAOBAaHHEM U HarpeBaTeIIbHBIMU
npubopamu.

Tema 1 Ilepuoguyecknii 3akoH u Ilepmoguyeckas cucrema

xummnuyeckux 3emMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

XuMHYeCKas CBA3b.

ATOMBI U MOJEKYJbl. ATOMHO-MOJEKYJISIpHOE ydeHHE. ATOMBI Kak ¢opMa CyIIeCTBOBAaHUS
XUMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOEHUHU aTOMOB. JlokazarenbCcTBa CIOKHOCTH
ctpoenust atoMoB. OnbITel Pesepdopna. [Tnanerapras Mmoiens CTpOSHUS aToMa.

[TepBbie MOMBITKH KIACCU(PUKANNNA XUMHUECKUX 3JIeMeHTOB. [ToHSATHE O Tpymmax CXOMHBIX
9JIEMEHTOB  (IIEIOYHBIE W IIEJIOYHO3EMENIbHBIC METaJUIbl, TAJOTCHBI, WHEPTHBIC TIas3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM()OTEpHBIEC OKCUIBI H THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrema xumudeckux daemeHToB [ U.
MenneneeBa. Koporkonepuonnas u JUIMHHONEpHOAHas ¢Gopmbl lleprnoandeckoil cUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Ctpoenune atomoB. CoctaB aTOMHBIX snaep. M3otomnbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obonmouek aromoB mepBeIXx 20 xumuyeckux 3meMeHTOB llepmoamueckoit cucremsr J[. U.
MenneneeBa. XapakTeprUCTHKAa XUMUYECKOTO 3JIEMEHTA MO €ro noJioxkeHnuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XHMMHYECKHMX 3JIEMEHTOB, METAUIMYECKUX M
HEMETAJUIMYECKUX CBOWCTB IO TpymnmnaMm M nepuoaaMm. 3HaueHue l[lepuoamdeckoro 3akoHa u
[leproauyueckoil CUCTEMbl XMMHUYECKUX SJIEMEHTOB I Pa3BUTHS HAyKu W mnpaktuku. [. W.
MenpeneeB — y4€HbIN U TPakKIaHUH.

Xumudeckasi cBsi3b. VoHHas cBs3b. KoBajeHTHas (moyisipHass M HENOJSIPHAsi) CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX HIIEMEHTOB.
B3anmopeiicTBie aTOMOB METAJIOB MEXy c000# — 00pa3oBaHNEe METATMUECKUX KPUCTAIIIOB.
Mertannundeckas cBa3p.lloHATHE 0 METAUIMYECKON CBS3H.

Jdemoncrpaumu. Moxaenn aroMOB XHUMHYECKMX dieMeHTOB. llepuonnueckas cucrema
xumuyeckux siemenToB J[. M. MengeneeBa (pasiawunbie (opmbr). M3roroBieHue Mozenci
MOJIEKYJl OHMHAapHBIX CcoeAMHEHui. M3roTroBneHne 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 cucteMe XMuMHUUYECKUX DIIEMEHTOB
1. U.MenneneeBa. Baxkneiiime mpocThie BEMECTBA — METAJLIBI (KeIe30, aTFOMUHUMN, KAJIbIUH,
MarHuii, HaTpui, kanwii). OOmue (QU3MUECKUE CBOMCTBA METa/lIoB. BakHEWIHMe MpoCThIie
BEII[ECTBAa-HEMETAJIJIbI, OOpa30BaHHBIE aTOMaMH KHCIIOPOJa, BOJOPOAa, a30Ta, cephl, docdopa,
yriiepoaa. Mosekysbsl IpOCThIX BEIIECTB-HEMETAILUIOB — BOAOPOAA, KHCIOPOAa,

azora, rajoreHoB. Kuciopoa — 3JeMEHT UM IPOCTO€ BeliecTBO. HaxoxkaeHue Kuciaopoja B
npupojie, GpusndYeckue U XUMHUYeCKue cBoiicTBa (peakiuu ropenus). Oxcuzpl. [IpuMeneHue
kuciopoia. CriocoObl OMYYSHHST KUCIOPO/ia B TAOOPATOPUH U MPOMBIIIIIEHHOCTH. KpyroBopot
Kuciopoaa B npupone. O30H — amnorponHas Moaudukanus kuciopoaa. TernoBoit 3¢ddexr



XUMHUYECKON peaklny, TEPMOXMMHUYECKUE YpPaBHEHHsI, DK30- U DHIOTEPMHUYECKHE PEAKIUU.
TonnuBo: yroiabs U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCUJICHHE MMAPHUKOBOTO 3P deKTa, pa3pyllieHne
030HOBOTO CJIOSI.

Bonopon — snemeHT u npocrtoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoae, puzndeckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI moy4deHus. KucnoTe! u counu.

KonuyectBo BemectBa. Monbs. MomnspHas Macca. 3akoH ABoraapo. MomspHblid 00bEM Tra3oB.
Pacuérbl N0 XMMHUYECKUM YPaBHEHHUSIM.

JdemoncTpaumu. O3HAaKOMIICHHE C KOJUIEKIMEH MeTaioB. (O3HAaKOMJIEHHME C KOJUIEKIUMEH
HEMETAJIJIOB.

Xumuueckuii IKCnepumeHm:. KAueCTBEHHOE OIpEJelIeHue COJEp)KaHUs KUCIopoJaa B
BO3/IyX€; MOTyYeHUE, COOMpaHue, paclio3HaBaHUE M U3yYEHUE CBOKWCTB KHCIOPO/Ia; HAOIIOICHNE
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJOM U YCJIOBHS BO3HMKHOBEHHS M MPEKpAIICHUsS TOpEeHUs
(mo>kapa); mosyueHue, coOupaHue, paclo3HaBaHHE M U3YyueHHE CBOWCTB BOoOpoza (ropeHwue);
B3auMo/ieiicTBre Bogopoaa ¢ okcuaoM mean(IT) (BO3MOXKHO HCIIONB30BaHHE BHICOMATEPHAIIOB);
HaOroieHne 0Opas3IoB BEIIECTB KOJIMUECTBOM 1 MoIb; n3yueHne o0pa3loB BEIIECTB METAJIOB
U HEMETAJUIOB.

KontpoabsHasi padora 2o teme: «IIpocThie BemecTBa»

Tema 3. BaxkHejiline npeacTaBuTe 1M HEOPraHUYeCKNX BelECTB.

CJ10:kHbIE BelecTBA.

Crenenb okucienus. CpaBHEHHME CTENIEHU OKUCICHUS M BalleHTHOCTU. OmpeneseHne CTEeNneHu
OKHUCJICHHUS aTOMOB XHMHUYECKUX DJIEMEHTOB B coequHeHusx. CoctaBienne GopmMyn OMHAPHBIX
COEIMHEHUN, OOLINH cr10co0 MX HAa3BaHMUIA.

bunapHbie CcOeOMHEHHS] METAIUIOB M HEMETAIJIOB. OKCHUABI, XJIOPUIBI, CYIbQUABI W TIp.
CocraBnenue ux Gopmyi.

Oxkcunpl. Knaccudukamnus. Homenknarypa. @usuueckue ce0ticmea okcuoo8. XuMUUECKUE

CBOWCTBa OKCUIIOB. [lonyyenue u npumeneHue okcuoog. buHapHble COeIMHEHUS] HEMETAIIIOB!
OKCH/JIbI, JIETY4YHE BOJIOPOIHBIE COEAMHEHHUS, UX COCTaB U Ha3BaHUs. Booda é npupooe.
Kpyzoeopom 600v1 6 npupode. Dusuueckue u xumuieckue ceovcmea 00ul. Ilpencrasurenu
OKCHJIOB. BOJIa, YIVIEKHUCIIBIM ra3, HeraueHast u3BecTs. [IpeacraBureny 1eTyunx BOZOPOAHBIX
COEIMHEHUI. XJIOPOBOLOPO U aMMHaK.

OcHoBanus, ux coctaB U Ha3zBaHus. Kiaccudukanus. Homenknarypa. Qusuueckue ceolicmea
ocHogaHuu. PacTBOpUMOCTh OCHOBaHUH B Boje. [IpencraBureny miesnoueii: rTuipoOKCUIbl HaTpHUs,
Kajus 1 kanplusd. [lonstre 00 nHAMKATOpax U KAY€CTBEHHBIX PEaKLIUAX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus. Homenknarypa. Qusuueckue ceoticmaa
kucnom. [lonyuenue u npumenenue kuciom. IlpencTaBuTeny KUCIOT: cepHasi, COJIsIHasA, a30THAs.
[TousTHe 0 mKane KuciaoTHOCTH (mkana PH). Muaukaropsl. MI3MeHeHNE OKpacKH HHAMKATOPOB
B PA3JIMYHBIX Cpelax.

Comu. Conu Kak MPOU3BOAHBIC KUCIOT M OCHOBAHHM, UX COCTaB U Ha3BaHUs. Kinaccuduxarms.
Homenknarypa. Qusuueckue ceovcmea conet. [lonyuenue u npumenenue conei. PacCTBOpuMOCTb
coneli B Bozie. [IpeacraBurenu conei: XIopua HaTpusi, kKapooHat u ¢ocdar Kaabius.

AMop(dHBIE ¥ KPUCTATUTHYECKHUE BEIIECTRA.

MG)I(MOJICKYJIHPHBIG B3aUMOACUCTBUS. Tunsi Kpucmajiiu4ecKux peutemox (amOMHa}Z,
MOJEKYIIAPHAA, UOHHAA, MemaﬂﬂuQQCKaﬂ). 3asucumocmo gbus’uttecxux ce01Ccme eeuwecme om
muna Kpucmaﬂﬂuuecmﬁ peutemku.



YucTeie BemecTBa u cMecu. CriocoOsl pa3zenenus cmecei. MaccoBasi 1 00beMHast 10T
KOMIIOHEHTa cMecH. Bo3ayx — cMech ra3os. CocTtaB Bo3yxa. PacueTsl, CBSI3aHHBIE C
HUCIIOJIB30BAHUEM ITOHATUA <ITOJIA».

Xumuueckuil Ixcnepumenm:
U3YYCHHE CIIOCOOOB pa3/eNIeHUuss CMeCeil: ¢ TIOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BHITIApUBAaHNUE,
TUCTUJUISIMS, XpoMaTorpadus, TPOBEICHUE OYUCTKH TOBAPEHHOM COJIH,

JdemoncTpauuu. OOpa3ibl OKCUIOB, KUCJIOT, OCHOBAaHUN M coyieil. Moenn KpUCTAIITHISCKUX
pEeIIeTOK XJIOpUa HATpus, anMasa, okcuaa yriepona (IV). KucioTHo-menouHbie HHIUKATOPBHI,
U3MEHEHUE UX OKPACKH B PA3NIMYHBIX CpelaxX. YHUBEPCAIbHBIA WHIUKATOP U U3MEHEHHUE €ro
OKpackH B paznuyHbIX cpenax. [llkama pH.

JlabopaTopubie onbIThl. O3HakoMiIeHME CO cBoMcTBaMu ammuaka. Omnpenenenue pPH
pacTBOpPOB KHUCIOTHI, 1esioud U BoAbl. Ompenenenve PH TUMOHHOTO M S06JIOYHOTO COKOB Ha
cpe3e m1oa0B. O3HaKOMIIEHHE C KOJUIeKIMen coseil. O3HaKOMJIEHUE ¢ KOJUIEKLIMEH BELIECTB C
pa3HbIM THUIOM KPUCTALIMYECKON pemeTku. M3roTtoBieHre MoJAenel KpHUCTaITMYECKUX
pemrerok. O3HAKOMIJICHHE C 00pa3I[OM TOPHOU MTOPOJIBI.

IIpakTuyeckne padorsl 2. [I[puroroBneHune pacTBopa caxapa u pacdeT ero MacCOBOM JI0JH B
pactBope

KonTpoabHas padora 3 no treme. «CoeqHeHUs] XMMHYECKHUX 3JIEMEHTOB>

Tema 4. U3MeHeHusl, NPOUCXOAsINIUE C BelIeCTBAMHU

du3nyecKkrue 1 XUMUYECKHUE SIBICHUS. XUMUYECKasl peaklysl U €€ MpU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XUMHUECKUe ypaBHeHUs . Kiraccudukaiyst XUMUYeCKUX peakuii (CoequHeHMs,
pa3JIoKEHUs, 3aMEIICHUs, 0OMEHA).

TerunoBoit 3P PeKT XMMUIECKOH peakIiy, TePMOXUMUYECKHE YPaBHEHHUS, K30~ U
sHI0TepMuYeckre peakunu. Kospuunentsl. 3HaueHUuEe HHICKCOB U KO3 HUIIUEHTOB.
CocraBieHre ypaBHEHUN XUMUUECKUX PEAKIUI.

PacueTs! M0 XUMHYECKUM YpaBHCHHAM. Pemrenue 3a1a4 Ha HaXOXXIACHHUEC KOJINYECTBA, MaCChbl NJIN
o0BbeMa MPOAYKTA PEaKIuy M0 KOJIUIECTBY, MACCe WIH 00BEMY MCXOHOTO BelecTBa. PacdyeTsl ¢
MCIIOJIb30BaHUEM TOHATHUS «IO0JIS>», KOTJIa HCXOAHOE BEIIECTBO JaHO B BUJE pacTBOpA C 3a1aHHOMN
MacCOBOM J10J1€l PaCTBOPEHHOIO BEMIECTBA HJIM COJEPKUT ONPEACICHHYIO JTOJII0 IPUMECEH.

Peakuuu paznoxenus. [IpencraBinenne o CKOpocTH XUMHUYECKUX peakiuil. Karanuszaropsr.
®epmenThl. Peakiuu coequnenus. Karanurtudeckue n HeKaTaIMTHYECKUE PEaKLUU, 0OpaTuMsble
U HeoOpatuMble peakiuu. Peakiun 3amenienus. P4 akTHBHOCTH METaJIIIOB, €I0 MCIIOJIb30BaHHE
JUISL IPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKIIMA MEXYy METAJIJIAMHU U KMCJIOTAMH,
peaknnii BEITECHEHMSI OTHUX METAJUIOB U3 PACTBOPOB X COJNEH APYrMMHU MeTauaMu. Peaknuun
oOMmeHa. Peakiuu HeiiTpanu3anuu. YCIoBHs MPOTEKaHUs peaklnii 0OMEHa B pacTBOPAX J10
KOHIIA.



Tunbel XUMUYECKUX PEAKIMK HAa MPUMEPE CBOMCTB BOJbI. Peakiyst pa3inoKeHUs1 — AJIEKTPOJIU3
BOJIbl. KauecTBeHHBIC peakiinu Ha ra3000pa3Hbie BeniecTBa (KUCI0po, Bogopoa). O0beMHbIe
OTHOILLEHUS ra30B MPU XUMHYECKUX peaKUusX. Peakiinu coeqnHeHnst — B3aUMOACHCTBUE BOJIbI
C OKCHJaMH METAJJIOB U HEMETAJIJIOB. YCIOBHUE B3aMMOJEHCTBUS OKCUJIOB METAJUIOB U
HEMETaJUIOB ¢ Bonou. [ToHsaTHE «TcuapOKCUABD». Peaknnu 3aMenieHus — B3auMOAENCTBUE BOMIBI €
MeTaiamu. Peakiium oOMeHa — ruipoin3 BEIeCTB.

Xumuueckuit Ixcnepumenm: Haomonenue Gusnyeckux (MIaBICHUE BOCKA, TASHUE JIbA,
pacThpaHue caxapa B CTyIKe, KHIICHHE U KOHICHCAIINS BObI) U XUMUYECKHX (FOpEeHHE CBEYH,
IPOKaJIMBaHUE MEIHOM MMPOBOJIOKH, B3aUMOJICHCTBUE MeJjla C KUCITOTOM) sIBIICHUH, HAOIIOICHHE U
OIMKCaHHUE MMPU3HAKOB MPOTCKAHMS XMMUYECKUX peakinii (pa3iokeHue caxapa, B3aUMOICHCTBHE
CEPHOM KHCJIOTHI C XJIOPUIOM Oapust, pasinokenue ruapokcuaa meau(I1) mpu HarpeBanuy,
B3aUMOJICHCTBIE Kete3a ¢ pactBopoM conu meau(I1)); HabnroneHne 1 OnmMcaHue pe3yibTaroB
HpOBe,Z[eHI/IH OIIbITA, I/IJ'IJ'IIOCTpI/IPYIOH_[eFO 3aKOH COXpaHeHI/IH MacCCBHBI.

JemoncTpanun. [TpuMeps! pu3nUecKuX sBICHHIA: a) IUIaBiacHHE MapaduHa; 6) BO3rOHKa Hoja
W OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAILICHHBIX COJICH; T) TUPQy3usl TYIHIUCTHIX
BEIIIECTB C TOPSIIEH JaMITOUKK HaKauBaHus. [IpuMepbl XUMHUUECKUX SBJICHUIN: a) TOPEHHUE
Maraus, pocgopa; 6) B3aNMOJCHCTBIE COISHOW KUCIOTHI C MPaMOPOM WIIM MEJIOM; B)
noiyuenue ruapokcunaa meau (I1); r) pacTBopeHHe MOTYYCHHOTO THIPOKCHIA B KUCIOTaX; 1)
B3auMmojeiictBue okcuaa meau (1) ¢ cepHoOit KUCITIOTOM TPU HArPEBAaHUH; €) Pa3IOKEeHUE
HIepMaHTaHara Kajus; ’) pa3jioKeHHUe MepoKCHIa

BOJIOPOJIa C MOMOIIIBIO JHOKCHIa MapraHIla M KaTajia3bl KapToQelis WK MOPKOBH; 3)
B3aUMOJICHCTBHE pa30aBICHHBIX KUCIOT C METaJUIAMH.

IpakTnyeckue padorsl 3. [Ipu3Haku XUMHYECKUX pEeaKLUi.

KontpoabHas padora 3 1o teme: «/I3MeHEHMS, MPOUCXOISIIUE C BEIIECTBAMU

Tema 5. PacTBopenue. PacTBopbl. CBOWCTBa pACTBOPOB 3JIEKTPOJIUTOB

PacTBOpeHue kak pu3nKo-XxuMudeckuii npouecc. [IoHsATHE 0 rHApaTax U KPUCTAIIOTHIpaTaXx.
Bona xak pactBoputens. PactBopsl. HackllieHHbIE M1 HEHACHILLIEHHBIE PACTBOPHI.
Pacmeopumocmo sewjecms 6 6ode. Kpusvie pacmeopumocmu Kak Mooensb 3a8UCUMOCHU
pacmeopumocmu meepovix gewjecms om memnepamypsl. MaccoBasi 10711 paCTBOPEHHOTO
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIbI. POJIb pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bozibl B Ipupoze. 3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa U OUMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heoprannueckux coequnennid. Oxcunbl. Kinaccudukamnms oKCHIoB:
cosieoOpasytoiirie (OCHOBHbBIE, KUCIOTHBIE, aM(OTEpHBIC) U HecolieoOpasyromue. HoMeHkarypa
OKCHJIOB (MEXIyHApOIHAs U TpUBUAbHAs). DU3NUECKHUE U XUMHUECKUE CBONCTBA OKCH/IOB.
[Tonyuyenue okcuoB.



OcnoBanus. Kiaccudukanyst ocCHOBaHUM: MIETOYN U HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHOBaHUiT (MeXIyHapOJHAsl ¥ TpUBUANbHAs). DU3NUECKUE U XUMHYECCKHE
cBOMCTBa OCHOBaHUU. [lomydyeHre ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. Homenkiaarypa kuciaot (MexIyHapoIHas ¥ TPUBHAIbHAS).
duznueckne n xXUMHUECKUe cBoMcTBa KUCIOT. Pan aktusHoctu metaiuioB H. H. bekerosa.
[TonydyeHue Kucior.

Conu. Homenknarypa coneit (MexxayHapoaHasi 1 TpuBHajibHast). Pu3ndeckre 1 XUMUYECKHE
cBoucTBa coiel. [lomyyenue comnen.

I'eHeTHUecKkas cBA3b MEXKIOY KilaCCaMU HEOPTaHNUYCCKHUX COCI[I/IHCHI/Iﬁ

I'ereTnueckue pAaabl METAJLJIa 1 HEMCTAJlIa. I'ereTnueckas cBA3b MCXKOY KilacCaMHu
HEOPTaHNYCCKUX COCHHHCHHﬁ. Hpo@ze/wa 0e30nacHo20 UCNONb308AHUS eewecme U XuMu4decKux
peam;uﬁ 6 NOBCEOHEBHOU HCUZHUL. TOKCMUHble, coprdue U 63pbl60ONACHbLE 6eU ecmed. boimosas
XUMUHECKAA cpAMOMHOCMb.

OXHuCINTEIIFHO-BOCCTAHOBUTEIILHBIE pPEaKnu.

OrnpenenieHne CTENeHeH OKUCIICHUS IJIs1 DJIEMEHTOB, 00pa3yIONIX BEIIECTBA Pa3HbIX KJIACCOB.
Peakiiuu noHHOr0 0OMEHa M OKUCITUTEIIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccsr
OKHCJICHUS U BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTaHOBUTETH. CyIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTENbHBIX peakiuil. CocTaBiieHUe YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii METOAOM JIEKTPOHHOTO OasiaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE
OKHUCIHUTCIBHO-BOCCTAHOBUTCJIbHBIX peaKuHﬁ.

Xumuueckuii IKcnepumenm: 03HAKOMIICHUE C 00pa3llaMy OKCHIOB U OIMCAHUE X CBOMCTB;
UCCJIEZIOBaHNE 0COOCHHOCTEN PaCTBOPEHHS BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEN PACTBOPEHHOTO BELICCTBA,;
B3aMMO/ICHCTBUE BOJIBI C MeTaJUTaMu (HATPUEM U KasibliieM) (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPUAIIOB); OTIPEICIICHUE PACTBOPOB KUCIIOT U IIEI0UEH ¢ MOMOIIBI0 HHINKATOPOB,;
ucclieoBaHnne 00pa3oB HEOPraHUIECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HAOIIOICHHE
WU3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIIOT M IIETI0YEH; U3YyYEHUE B3aUMOACHCTBUSA
okcuaa Meau(IT) ¢ pacTBOPOM CEpPHOI KMCITIOTHI, KUCIIOT ¢ METaJJIaMH, PeaKIMii HeHTpaIn3alii;
MOJIy4€HHE HEPACTBOPUMBIX OCHOBAaHMM, BBHITECHEHHE OJIHOTO METajula IPyTruM U3 pacTBopa
COJIM; pEUIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Ba)kHeHme KJIacchl HEOPTaHUYECKUX
COCTUHEHUMN»

JdemoncTpanuu. B3anMoneiicTBie pacTBOPOB XJIOpHIa HATPHs M HUTpara cepedpa. [Tomydaerue
HEpPaCTBOPUMOTO THAPOKCHIA U B3aUMOJICHCTBHE €0 C KUCIOTaMH. B3auMoaencTBue KUCIOT ¢
OCHOBaHMAMHU. B3anMoieiCTBHE KUCIIOT C OKCHJIaMU MeTalaoB. B3anMmopeiicTBre KHUCIOT C
MeTajylaMH. B3anmojeiicTBre KUCIOT ¢ coJIIMU. B3aumojeiicTBrE 11e0ueid ¢ KMCIIOTaMU.
BsanmopeiicTBue mienoueii ¢ OKCuIaMu HeEMETaJlJIoB. B3anmoeiicTBre 11eodeii ¢ COISIMU.
[MonyueHne u cBOWCTBAa HEPACTBOPUMBIX OCHOBaHUH. B3anmoeicTBue OCHOBHBIX OKCHJIOB C



KUCIIOTAMU. B3auMonelcTBHE OCHOBHBIX OKCUIOB C BOJION. B3anMomeicTBUE KUCIOTHBIX
OKCHJIOB C II€JIOUaMH.

Xumuueckuit IKcnepumenm:. B3aMOACHCTBAE THIPOKCHIA [IMHKA C PACTBOPAMHU KHUCIIOT U
LIEJIOYEH; IPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBEHO-
BOCCTaHOBHTENBHBIX PEaKIUil (TOpeHre, Peakuy Pa3ioKeHMsI, COCTUHCHUS).

IIpakTuyeckne pa6orsel 4. Peakiinn HOHHOTO OOMEHa.
5. Penienue sxcniepuMeHTalbHbBIX 3a/1a4.
HToroBasi KOHTpoOJILHasI padoTa 3a Kypc XuMuu 8 Kjacca

Meostcnpeomemmnunie ceasu

Peanmu3zanus MeXMIpeIMETHBIX CBsI3€H MpPU W3YYCHHH XUMHH B 8 KIlacCe OCYIIECTBIISICTCS
yepe3 MHCMONb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, TaKk U TOHSTHI,
SIBJISTFOIIUXCSI CACTEMHBIMHU JIJISI OTACNBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO--HAy4yHbIe TOHATUSA: Hay4YHBIH (akT, THIOTE3a, Teopus, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOIIOIEHUE,  DKCIECPHMEHT,
MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

Odusuka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIWJ, HW30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYNa, J3JEKTPUUECKUN 3apsis, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3451, ComHIIE.

Buonorus: ¢porocuntes, neixanue, buochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.

9-10KJIACC

BemecTtBo 1 XUMHYECKas peaKus

Ilepuonuueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [ H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUsi U HUX COECOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [IepHoInyecKoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemniecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEUIECTBA OT THIIA KPHUCTAUINYECKOM PEHMIETKHM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEMIECTB. XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHbIM KJacCaM HEOPraHMYECKHUX COEIMHEHUM, FeHETHYeCcKas
CBSI3b HEOPTaHUYECKUX BELICCTB.

Knaccudukanuss XuMHYECKUX PEaKIUi 1O Pa3IMYHBIM MpPU3HAKaM (IO YHCIYy M COCTaBY
Yy4acTBYIOUIMX B PpEakUUH BELIECTB, MO TEMIOBOMY 3(QeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHCJICHUS] XUMHYECKHUX 3JEMEHTOB, IO OOpPaTHMOCTH, MO YYaCTHUIO KaTallu3aTopa). DK30- U
SHIOTEPMHUYECKHE PEAKIIUN, TEPMOXUMHUYECKUE YPABHECHHUS.

[lonarue o ckopoctn XxuMudeckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuse. IloHsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON PEAKINH U MOJIOKEHNE XUMHYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIH, SJICKTPOHHBIM OadaHc OKUCIUTENBHO-
BOCCTAHOBUTENBHON peakunu. COCTaBICHHE YpPaBHEHUN OKHCIHMTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIHii ¢ UCTI0JIb30BaHHEM METO/A AIIEKTPOHHOTO OaaHca.



Teopust 3IEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOJIIUTBI U HEJIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHn3M JHMCCOLMAMM BEUIECTB C PA3JIUMYHBIMH BHAAMH XHMHYECKOW CBS3H.
Crenenp qucconnanuil. CUIbHBIE U CIIA0bIE 3JEKTPOIUTHI.

Peakiun woHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMu Ha HOHBI.
IlonsaTHe 0 TUApOIIN3E COTEN.

Xumuueckuii IKcnepumenm:.

O3HAKOMJICHHE C MOJEISMU KPUCTAIUIMUECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAUIOB M HeMeTautoB (rpadura W aimMmasa), CIOKHBIX BEIIECTB (XJIOpWAa HATpHs),
UCCIIEJOBAaHME 3aBUCHMOCTH CKOPOCTHM XMMMUYECKON pEakUuu OT BO3ICHCTBHUS pa3IMUYHBIX
(bakToOpoB, UCCIETOBAaHKUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KUCIIOT, WIeNoYeii M coiedl (BO3MOXKHO HCIOJNB30BaHME BHUACO MAaTepUalioB), IPOBEICHUE
OIBITOB, MJLTFOCTPUPYIOIIUX MPU3HAKK MPOTEKAHHs PEaKIuii MOHHOTO oOMeHa (oOpa3zoBaHue
0CaJika, BBIICICHUE Tra3a, O0Opa3oBaHWE BOABI), OIBITOB, WUIIOCTPUPYIOMIMX IPUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii (rOpeHUe, Peakiluk Pa3jIoKCHUs, COCTUHCHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEILIECTB C IOMOIIBIO KAadeCTBEHHBIX pEaKLUUi Ha HOHBI,
peuieHne YKCIIEpUMEHTAIIBHBIX 3aa4.

JemoncTpanuu. Paznmuunsie Gpopmbr Tabmuisl . U.MenneneeBa. Monenu aToMOB 3JIEMEHTOB
1—ro mepuomoB. Mojenb CTpPOCHHMs 3eMHOro mapa (MONepeuHblid pas3pes). 3aBUCHMOCTH
CKOPOCTH XMMMUYECKOH pEaKkLUH OT MPUPOABI PEATUPYIOLINX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOM pEeaKIUU OT KOHIIEHTPALMHM pPEarupyronuX BELIECTB. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOW PEaKIUU OT IUIOMIQAH CONPHKOCHOBEHHSI PEardpyIOMIUX BEIIECTB («KHIISIINI
CITOM»).

JlaGopatopHusbie onbiThl 1. [lonydyeHue ruapokcuaa HUHKAa M UCCIEIOBAHUE €r0 CBOMCTB. 2.
MopenupoBanue mnoctpoeHust Ilepuonnyeckod CUCTEMbl XUMHYECKHUX 3yemMeHToB  [l.
N.MenpneneeBa

JAnarHocTuyeckasi KOHTPOJIbHasi padora

HeMeTanabl M MX cOeTUHEHUS

[TonoxxeHne HEMETAIUIOB B IEPUOAMYECKON cucTeMe XuMuuyeckux aemeHToB .M. Meneneesa.
OO01mas xapakTeprcTUKa HEMETAIUIOB. 0COOCHHOCTH CTPOSHUS aTOMOB,
aneKTpooTpuareabHocTh (D0) Kak Mepa «HemeTaumnaHocTr», psia 0. Kpucrammndeckoe
CTPOEHHUE HEMETAJIJIOB — MPOCTHIX BeleCTB. AyutoTponus. Pu3nyeckrne CBOMCTBa HEMETAIIOB.
OTHOCUTEIBHOCTD MOHATUH «METAJI» U «HEMETAJLII».

Bopopon. Bonopon —Xxumuyeckuii 31€MEHT U POCToe BemmecTBo. [lonoxenue Bonopoaa B
[Tepuoanyeckoit cucreme xuMmuueckux 3neMenToB /. . MenneneeBa. CTpoeHue aroma u
MOJIEKYJbl. PU3NYECKUE U XUMHUYECKHE CBOMCTBA Bojgopoaa. [Tonyuenne Bomopoa B
naboparopuu. [lonyuenue 6ooopooa 8 npomvluiiennocmu. [lpumenenue 600opooa.

Kucaopoa —xuMuueckuii aIeMEHT U pocToe BemecTBo. O30x. Cocmas 6o30yxa. Puznueckue
U XUMUYECKHE CBOMCTBA Kucnoposa. [lonydyenne u mpuMeHeHrne KUcaopoa.

Bona. Crpoenue monekyinbl. Bonopoanas xumuueckas cBa3b. @U3nuecKue CBOMCTBA BOJIbI.
AHOManIMu CBOMCTB BOIbI. [ uapodunbHbie 1 Tuapo(OoOHBIC BemecTBa. XMMUYECKHE CBOWCTBA
Bonbl. KpyroBopot Bojbl B ipupoje. BomoouncTka. Asparust Boabl. BeIToBbIE GUIBTPEI.
MuHepanbHble BoAbl. JIUCTHILIMpOBaHHAS BO/IA, €€ NOJIyYEHHUE U IPUMEHEHHUE.



OO61mas xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CtpoeHne u GU3NIeCKre CBONCTBA MPOCTHIX BEIIECTB — AJIOTCHOB. XUMHUYECKHE
CBOIiCTBa Ha mpuMepe XJopa (B3auMoAEHCTBUE ¢ MeTalIaMU, HEMETaJJIaMH, IIEJI0YaMH).
Xnoposopopoxa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, I10JIy4e€HUE, IpUMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOJa Ha OpraHU3M uesoBeKa. BaxkHelne XJI0pyu/Ibl ¥ UX HaX0KIEHHUE B
IPUPOJE.

O6mas xapakrepucTtuka eMeHToB VIA-rpymmsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u pu3nveckre CBOUCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa M Cepbl. AJIIOTPOITHBIE MOAU(DUKAIIUN KHCIOPOAA U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBoopo1, cTpoeHne, GU3nIecKue U XuMudeckrne cBocTBa. OKCUIBI CePhI KaK
NPEACTaBUTENIN KUCIOTHBIX OKCUA0B. CepHasi KUCIO0Ta, (PU3HUECKre U XMMUUYECKUE CBOICTBa
(oOmme Kak mpencTaBUTells Kilacca KUCIOT U crienupuyeckue). XMMUYECKUe PeaKiny,
JeKallye B 0CHOBE IPOMBIIIIJIEHHOTO CII0c00a MOMy4eHus: cepHON Kucnotsl. [Ipumenenue
cepHoii KucaoThl. CoM CepHOM KUCIOTHI, KaueCTBEHHAsl peakiys Ha cyabdar-uoH. Haxoxaenue
cepsl U €€ COCNMHEHUH B IPUPOe. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPeJIbl
COCIMHEHUSMHU cepbl (KHCIOTHBIC 0K/, 3arps3HEHHE BO3AyXa M BOTOEMOB), CIIOCOOBI €ro
IPEIOTBPAILICHHUS.

OO6mas xapakTepucTka 3eMeHToB VA-rpynmbl. OcCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHUS. A30T, paclipoCcTpaHeHue B pupoae, GU3nUecKre 1 XUMHUECKUE CBOMCTBA.
Kpyrosopot a3ora B mpupoze. AMMHAK, €ro (pU3n4ecKue U XMMUYECKHE CBOMCTBA, MOTyYeHHE U
npuMmenenue. Comu aMMOHUS, UX (pU3NUECcKre U XUMHYECKHe CBOMCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha HOHBI aMMOHHUSI. A30THAs KUCJIOTA, €€ mojyuyeHue, pusndeckue u
XMMHYECKHE CBOMCTBA (00IIHe KaK MPeCTaBUTENs Kiacca KHCIIOT U crieluduieckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B KQ4€CTBE MUHEPAITbHBIX YIOOPEHUI.
XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEeH Cpellbl COCTMHCHUAMHE a30Ta (KUCIOTHBIC TOXKTH,
3arpsi3HEHKE BO3/1yXa, OYBHI U BOo&éMOB). Docdop, amtorponHbie Monudukanuu hocdopa,
¢dusnueckue u xumuueckue cpoiictea. Oxcun dpocdopa (V) u pochophnas kuciora, pusndeckue
U XUMHYECKHE CBOMCTBA, NonydeHue. Vicronb3oBanue pocharoB B kKauecTBE MUHEPAIBHBIX
yI0OpEHUH.

O6mas xapakrepucTuka 3meMeHToB |1V A-rpynmnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKkTepHbIE CTENCHH OKUCIEHH. YIIIepo, aJUIOTPOIHbIE MOAM(HUKALINH, PACTIPOCTPAHEHHUE B
npupoae, pusnuecKrue 1 XuMUYecKue cBoiicta. Ancopouus. KpyroBopor yriepoaa B mpupoze.
Oxcuppl yrepona, ux pusndeckue 1 XMMHYECKHe CBOMCTBA, JEICTBIE HA )KUBbIE OpraHNU3MBI,
NOJIyYEeHUE W TPUMEHEHHE. DKOIOTHYECKUE MPOOIEMBI, CBA3aHHBIE ¢ OKCHIoM yraepoaa (1V),
TUIO0TE3a I100aIbHOT0 MOTEIUICHUS KIIMMaTa, HapHUKOBBINA AP eKT. YroapHas KUCIOoTa U €
coJH, X pU3NYECKHEe U XUMUYECKHE CBOMCTRA, MOJIy4YeHHe U puMeHenne. Kauecteennas
peaxius Ha KapOoHaT-uoHbl. Mcrnonb30BaHre KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIUIEHHOCTH
U CEJIbCKOM XO35MCTBE.

[TepBoHaYaIbHBIC OHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSMUHEHUIX yriepoaa (MeTaH,
9TaH, STHJICH, alleTUJICH, 9TAHOJI, NIUIEPUH, YKCYCHAsK KUCIO0Ta). [IpupoiHbIe HCTOUHHKH



YIIEBOAOPOIOB (Yrosib, IPUPOAHBIH ra3, He()Th), IPOAYKTHI UX rMepepadboTku (OEH3UH), UX POJIb
B OBITY M ITPOMBIIUIEHHOCTH. [TOHATHE O OMOIOTHYECKH BaKHBIX BEIIECTBAX . KHpax, OeIKax,
yIJIeBOaX — M UX POJIM B XKHM3HU YeJIoBeKa. MarepuaibHOe ¢TUHCTBO OPraHUIECKUX U
HEOPraHUYECKUX COCIUHEHU.

Kpemnuii, ero ¢pusnveckre 1 XuMHUUECKHUE CBOMCTBA, MOIy4YeHUe U npuMeHeHne. CoeMHEeHus
KpeMHus B ipupoze. O0mue npeacraBienus o6 okcuae kpemuus (IV) u kpeMHHEBOW KUCIIOTE.
Cunmkarsl, MX HCIIOJIB30BaHKE B OBITY, B IPOMBIIUIEHHOCTH. BaskHeiime crpouTtensHble
MaTepualbl. KepaMuKa, CTEKIIO, IIEMEHT, O€TOH, jkene300eToH. [Ipobnembl Ge30macHoro
UCTIOJIb30BaHMsI CTPOUTEIbHBIX MaT€pPHUaIOB B IOBCEAHEBHOM KHU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONISIHOW KUCIIOTHI, TPOBECHUE
Ka4eCTBEHHBIX PeaKIMii Ha XJIOPUI-UOHBI M HAOIIOIEHHE IPU3HAKOB UX POTEKAHUS, OTIBITHI,
oTpaxarouiue GU3MYeCKre U XMMUYECKHAE CBOMCTBA T'aJIOICHOB M UX COCANHEHUH (BO3MOXKHO
UCIIOJIb30BaHKE BUICOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3amMu XJIOpUI0B (raloreHu/I0B),
O3HaKOMJICHHE ¢ 00pa3iiaMu cephbl 1 € COSAMHEHUSAMU (BO3MOXKHO MCIIOIb30BaHUE
BHUJICOMATEPHAIIOB), HAOIIOIEHHE TIpoliecca O0yIIIMBaHUS caxapa Moj ACHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEHUE XMMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOI
KHUCIIOTBI, IPOBE/ICHHE KaY€CTBCHHOW PEaKIiK Ha CyIb(par-uoH U HaOJII0ACHUE PU3HaKa e€
NPOTEKaHUsl, O3HAKOMJIEHHE ¢ (PU3NUECKUMHU CBOMCTBAMHU a30Ta, pocdopa U UX coeanHEHHH
(BO3MOYKHO HCIIOJIB30BaHUE BUICOMATEPHAIIOB), 00pa3aMu a30THBIX U (ocHOpPHBIX yIoOpeHHI,
HOJIy4eHHe, COOMpaHKe, paclio3HaBaHUE M N3yYCHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAaueCTBCHHBIX PEaKIUii Ha MOH aMMOHUS U (ocdar-uoH U U3ydeHHE TPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Me/IbIO (BO3MOYKHO HCITOIb30BaHUE
BHU/ICOMATEPHAIIOB), U3yYCHHUE MOJICIICH KPHUCTAIMYSCKUX PEIIETOK anmasa, rpadura,
¢ymiepeHa, 03HaKOMJICHHE C MTPOIECCOM aCOPOIIUU paCTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM
yIIEM B yCTPOHCTBOM MPOTUBOTa3a, MOJydeHne, COOMpaHne, paclio3HaBaHUE U U3yYCHUE
CBOWCTB yITIGKHCIIOTO Ta3a, MPOBEICHNE KAY€CTBCHHBIX PEaKIUil Ha KapOOHAT U CHIIMKAT-UOHBI U
U3y4YeHUE MPU3HAKOB MX MPOTEKAHHS, O3HAKOMJICHUE C MIPOAYKIIMEH CUITMKATHOW
IPOMBIIIICHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaKHeHIre HeMeTaulbl 1
UX COCIHUHEHUS».

Jdemoncrpanumn. [lonydenue u pacrno3Hasanue Bogopoaa. KadyectBeHHast peakuus Ha
rajoreHu-uoHbl. B3anMoAeicTBue KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO.

JlaGoparopHble onbIThI. O3HAKOMIICHHE ¢ COCTaBOM MUHepanbHOU Boabl. 30.CBoiicTBa
pa3z0aBiIeHHON CepHOI KUCIOTHI. M3yueHune cBoiicTB ammuaka. PacrosnaBanue comneit aMMOHUS.
Topenne pochopa Ha Bo3ayxe u B kuciopoje. PacnosnaBanue gocdaros. [opeHue yris B
kuciopoze. [lepexon kapOoHATOB B THAPOKAPOOHATHI.

IIpakTyeckue padorsl. 4. PeneHne sKciepuMeHTalbHbIX 3a1a4d 1o TeMe «lloarpynna
kuciopona». S.Ilonyuenue, cobupanue U pacro3HaBaHUE ra3oB.

KonTtpoabHas padora Ne2 o teme: «HemeTramibi»



MeTasibl M UX COCANHCHUSA

OO61mas xapakTepuCTHKAa XUMHUUECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX IMOJIOKEHUS B
[lepuoanyeckolt cucreme XuMuueckux anemMeHToB /. . MeHeneeBa 1 CTpOEHUS aTOMOB.
Crpoenue MeTaioB. MeTtayinyeckasi CB3b U METa/NIMYeCcKasi KpUCTAITTHNUECKas peniérka.
DJIEKTPOXUMHUYECKUH P HAPSKEHU MeTaliioB. PU3NYECKUE U XUMUYECKHE CBOMCTBA
MmetauioB. O6mmue crocoObl MOTy4YeHUs: MeTa/uIoB. [IoHsATHE O KOPPO3UHN METAIJIOB, OCHOBHBIE
CIOCOOBI 3alUTHI UX OT Koppo3un. CriaBbl (CTalb, YyTYH, TIOPATIOMUHUE, OpOH3a) U UX
pUMEHEHHE B ObITY U POMBIIUIEHHOCTH.

[[{esrouHbIe MeTAIUIBL: TIOJIOKEHKE B [Iepronnuecko cucreMe XuMu4eckux aieMenTos /1. 1.
MeHeneeBa, CTpOEHUE UX aTOMOB, HAXOKAeHUE B Ipupoac. Pu3ndecKkrue U XMUMUYECKHE
cBolicTBa (Ha mpuMmepe HaTpust U Kaiust). OKCUIbI M THIPOKCUIBI HATPpHsl U Kamus. [IpuMeHeHne
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[[{erouHO3EeMEBHBIE METAUIBI MATHUHI U KaJbLUN: ITOJIOKeHKE B [lepuonnueckoit cucreme
xuMmuueckux 3neMeHToB J[. . MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKIAEHUE B IPUPOLE.
duznyeckrue U XUMUYSCKHUE CBOMCTBA MAarHU M KabIusa. BaxkHeHIIe cCOeIMHEHUS KaJIbIHs
(oxcua, ruapoKCH I, coin). JKECTKOCTH BOIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmntomuHuil: nonoxenue B Ilepuonnyeckoii cucteMe XuMu4eckux anemMeHTos /. 1.
MenaeneeBa, CTpOEHUE aToMa, HaXOXKAEHUE B ipupozae. Duznueckre 1 XMMUYECKUE CBOMCTBA
amOMUHMS. AMGOTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS.

Keneszo: nonoxxenue B [lepuonuueckoii cucreme xummudeckux 3eMenToB Jl. . Menneneena,
CTpOCHHE aToMa, HaXOKAeHue B Mpupoje. PusnuecKkrne H XAMHUSCKUE CBOMCTBA jKeje3a.
Oxcwupl, ruapokcu sl U conn sxenesa (Il) u skenesa (I11), ux cocras, CBOMCTBA U TOTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMi METAJJIOB M CIUIABOB, MX (PU3MYECKUMHU CBOWCTBAMH, H3yUEHHUE
PE3yNIbTaToOB KOPPO3UU METAJIIOB (BO3MOXKHO HMCIOJIH30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHUS OKCH/IA KAJIBIIUS U HATPHUS C BOIOM (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), UCCIIEIOBAHME CBOMCTB )KECTKOM BOJIBI, IPOIIECCa TOPEHUS XKeTie3a B
kuciopose (BO3MOKHO MCIOIb30BaHUE BUICOMATEPHAIIOB), IPU3HAKOB MTPOTECKAHMUS
Ka4eCTBEHHBIX PEaKIMii Ha HOHBI: MarHUs, KaJIbLIUs, ATIIOMUHMS, IMHKa, jxene3a (1) u xkenesa
(1), mexu (1), HaGMOMEHNE ¥ OMMMCAHUE MTPOIECCOB OKPAIIMBAHUS TJITAMEHH HOHAMH HATPHS,
KaJIns ¥ KaJbIust (BO3MOXKHO HCITOJIb30BaHUE BUICOMATEPHAIIOB), HCCIIEIOBaHHE aM(DOTEPHBIX
CBOMCTB THAPOKCHU 1A aAJTFOMUHUS U THAPOKCH/IA IHHKA, PEIICHHE SKCIICPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHEHIIMEe METaUTbl M UX COCAMHCHHUS.

Jemonctpauun. OOpasiibl MEIOYHBIX U MET0YHO3EMETbHBIX METAIIOB. OOpa3Ilbl CILUIABOB.
B3aumoneiicTBre pacTBOPOB KHUCIIOT U COJIE ¢ MmeTaimiaMu. [loiyuenue ruipokcuia amiOMUHNS
Y UCCJIEI0BaHUE €r0 CBOMCTB. B3auMonencTBue xemnesa ¢ costHou Kucnorou. [lonydenue
rugpokcuioB xene3a (I1) u (11l) u u3yueHue ux cBOMCTB.



IIpakTudeckne padorsl. 1. OcymiecTBICHUE IIEMOYKH XUMUUECKUX MPEBpaIeHU. 2.
[Tonydenue u cBOKCTBA COCTUHEHHI MeTa/UIOB. 3. PenieHne sKCrepuMeHTalbHBIX 33124 Ha
pacro3HaBaHUE U MOJYyYEHUE COSAMHEHUN METaJIOB.

Kontpoabnas padora Nel no teme: «MeTtamisi»

XuMus M OKpyKamoLias cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YellOBEKa. be3onmacHoe MCnoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObiTy. IlepBas momomis mpu XHMHYECKUX OXKOTax U
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHUe OKpYyKaroliei cpeabl (mpeaenbHas TOMyCTHMasi KOHIICHTPAIHs
BeriecTs, ganee — [1JIK). Poib xumun B pelieHuu 3KOJIOTHYECKUX TPOOIeM.

[IpuposHble MCTOYHHMKH YIIEBOAOPOJOB (yrojib, NMPHPOIHBIA ra3, HE(Th), MPOAYKTHI HX

nepepadoTKH, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
u3ydeHre 00pas3IoB MaTepraioB (CTEKIIO, CILUIaBbl METAUIOB, MOJUMEPHBIC MATEPHAIBI).
HToroBasi KOHTpPOJILHAsI padoTa 3a Kypc Xumum 9 Kjacca

Meostcnpeomemnuwie ceasu

Peanmu3zanus MeXMIpeIMETHBIX CBsI3€H MpU W3YYCHHH XUMHUH B 9 KIlacce OCYIIECTBIISICTCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk U TOHSTHI,
SIBJISTFOIIIUXCSI CACTEMHBIMH JIJIS1 OTACNIBHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS. Hay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOIIONEHUE,  DKCIECPHMEHT,
MOJIeJTUPOBAaHUE, U3MEPEHHUE, MOIEITb, IBJICHHE, MAPHUKOBBIN 3PPEKT, TEXHOIOTUS, MAaTEpUAIIbI.

Odusnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIUJ, HW30TOIIHI,
pPaAMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MNPOBOJHUKH, TOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIMUECKas peméTka, CIUuiaBbl, (U3MYEeCKHe BEIMYUHBI,
€IMHHIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIaHEThI, 3BE3/1bI, COMHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, PKOCHCTEMA, MHHEPAIbHBIE YIO0OpEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.

KOPPEKIIMOHHO-PA3BHUBAIOIIA HAIIPABJIEHHOCTbkypca XUMHUH

JIOCTUTAeTCs 3a CUET:

b pa3BI/ITI/I5I pe‘ICMBICJII/ITeHBHOI\/'I NCATCIIBHOCTU B Hpouecce yCTaHOBHeHI/IH JIOTUYCCKUX
BHYTpU- W MEXKIPEIMETHBIX CBSI3€H, OBIAJCHUS YMEHUSMHU CpaBHUBATh, HAOIIOIATh,
0000111aTh, aHAJIM3UPOBATh, J€JaTh BBIBOJABI, IPUMECHATh XHUMHUYCCKHEC 3HAHHS IS
O6’b5ICHeHI/I5I CBOﬁCTB HBJ’IGHHIX 1 BCHICCTB, YCTaHOB.HeHI/IH CBA3U HpOI_IeCCOB nu HBHCHHﬁ;

*  MPHUBICYCHUS MEXIUCIUIUIMHAPHBIX CBS3CH, MHTEHCHMBHOIO MHTEIICKTYAJIbHOTO Pa3BUTHS
CpeACTBaMH XHMHH Ha Marepuajie, OTBEYAIOIMEM OCOOCHHOCTIM U BO3MOKHOCTSM
oOyJaromuxcs;

* aKTHBHOTO HCIIOJBb30BAHHS COBMECTHBIX C yuuTesneM ¢GopMm paboTel (Hampumep, 3amayw,
TpeOyIoIHe MPUMEHEHUS CIO0KHBIX MaTEMAaTHYECKMX BBIUHCICHHH M (GOpPMyI, MO TeMaM
PEIIAIOTCS B KJIACCE C TIOMOIIBIO YIUTEIS);



* (opMupoBaHUs, pacHIUpeHHs ¢ KOOPAWHAIMK TPEAMETHBIX, IMPOCTPAHCTBEHHBIX H
BPEMEHHBIX NPEICTaBICHUI Ha MaTepuale Kypca, B Ipolecce MPOBEACHUs JEMOHCTPALU,
OTIBITOB, HAOJIIO/ICHU, SKCTIEPUMEHTOB;

* CIENMAIBHOTO CTPYKTYPHPOBAaHUS ¥ AaHAIM3a M3ydyaeMoro Marepuana (BbIIeICHHE
CYILECTBCHHBIX IIPH3HAKOB H3Y4aeMBbIX SIBJICHHI W YCTAaHOBIICHUE UX B3AHMOCBSI3H),

* (opMupoBaHUS TMO3HABATEIHHON JEATEIBHOCTH B XOJ€ XUMHUYECKUX HKCIEPUMEHTOB H
HaOJI0IeHUH, TIPU BBIMOJIHEHUH J1a0OpaTOPHBIX pabOT: YMEHHs BBIIENSATH U OCO3HABATH
y4eOHyI0 3a/ady, CTPOUTh U OPEYEBIIATh IUIAaH ACHCTBUH, aKTyalu3HpOBaTh CBOU 3HAHMS,
noaduparh aJeKBaTHBIE CpPEACTBA JIEATEILHOCTH, OCYIIECTBISATH CAaMOKOHTPOIb U
CaMOOIICHKY JCHCTBUIA:

*  HCHOJB30BaHHE METOOB MU(PEPEeHIINPOBAHHON pabOTHl ¢ 00y4YarOIIMMUCS. TOBTOPEHHE,
aHaM3 M YyCTpaHEHUE OIIMOOK, pa3paboTka W BBINOJHEHHE HEOOXOJMMOI0 MHUHUMYyMa
3aJJaHU{ JJIs JIMKBUJIALMKA WHAWBUIYAIBHBIX IPOOENIOB, CUCTEMAaTU3alUs UHANBUIYaIbHBIX
3aJ]aHUN U pa3BUBAIOIIMX YIIPAXKHECHUM;

*  JIONOJIHUTEIBHOE MHCTPYKTUPOBAHUE B X0/1€ yUeOHO! AeATENbHOCTH,;

* CTUMYJIMpPOBaHUE Y4YeOHOM NEATENbHOCTH. IOOLIPEHUE, CUTyalus yclexa, MoOyXkaAeHue K
aKTUBHOMY T PYy.ly, SMOLIMOHAIBHBIH KOMPOPT, AOOPOKENATENBHOCTh HA YPOKE;

* WCHOJB30BaHMA CHEIMATbHBIX MPUEMOB U CpPEACTB OOyueHHs, IMPHEMOB aHajiu3a M
IPE3eHTallMM TEKCTOBOTO Marepuana, oOeCHeUMBaIOIIUX pPean3alui0 METOAA «00XOIHBIX
nyTeil», KOPPEKIIMOHHOTO BO3JEHCTBHS Ha PEUYEBYIO JEATEIBHOCTD, MOBBIIICHUE KOHTPOJIS
3a YCTHOM M MUCbMEHHOM PEYbIO.

OOyuaromiuecs ¢ TSOKETBIMU HapyIICHUSIMA PEUU M3-32 OCOOCHHOCTEH CBOEro peyeBoro,
[IO3HABATEIIBHOTO M JIMYHOCTHOIO pa3BUTHS HYXKJAKOTCS B CYIIECTBEHHOW ajanTaluu
nporpaMMbl o xumMuu. OcBoeHue yueOHOro MaTepuana Benercs auddepeHHupoBaHHO ¢
BKJIIOYEHHEM  3JIEMEHTOB  KOPPEKIMOHHO-Pa3BUBAIOIIUX TEXHOJOIHMH, OCHOBAHHBIX Ha
NPUHIUNAX YCWIEHUS NPAKTUYECKOH HAINpaBICHHOCTH H3Yy4aeMOro MaTepuala, ONOpbl Ha
KU3HCHHBI OMNBIT OOYYalOIIUXCs; OPHEHTAllMM Ha BHYTPEHHHE CBS3M B COJACPKAHUH
U3y4yaeMoro MaTepuajla Kak B paMKaX OJHOrO IpeaMeTa, TaKk M MEKIYy MNpeIMeTaMy,;
HEOO0XOIMMOCTH U IOCTATOYHOCTH B ONpEAETICHUN 00bEMa N3ydyaeMOro MaTepuala, BBeICHHUS B
colepkKaHue y4eOHBIX IMpPOrpaMM  KOPPEKUMOHHBIX  3aJaHM{, IMpeayCMaTPHUBAIOLIUX
AKTUBU3AIMIO I03HABATEIHHON 1EATEILHOCTH.

OcHoBHass  (¢opMa  oOpraHm3anMd  y4eOHOTO  3aHATHSA.  YpoK. Mcmonb3yroTcs
WH/IMBUYyalIbHBIE, TPYIIIOBbIEC, HHANBUIYAIbHO-TPYIIOBbIE, PPOHTANBHbIE BUIBI PAOOTHI.

OCHOBHBIM THIIOM YpOKa SIBJIIE€TCSI KOMOMHUPOBAHHBIM.



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 JUTEpaTypol, 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 PYKOBOJICTBOBAaTbCS 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,
IpoIecC, 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,
yCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MMOHSITHSIMH), UCIOIB30BATh MOHATHUS 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 PEAKIINii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYNHHO-CICCTBEHHBIC 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, (GopmMynupoBaTh 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, MOJy4aeMyI0 W3 Pa3HBIX HMCTOYHUKOB (HAay4HO-IIOIMYJISIpHAsI
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 BBITOJIHEHUS
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 CMOCOOBI pelieHus y4eOHBIX M IO3HABATEIbHBIX 3aad,
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) packpvieams cmvicn llepmoamueckoro 3akona J[. M. MeHnneneeBa: 1€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
onpeAc€HHON MacCOBOM JOJIEM 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 IPHUNHHO-CICICTBEHHBIX 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
OO6mias
XapaKTEePUCT
HKa
XUMHUYECKHX but6mmoreka [IOK
1.2 3JIEMEHTOB 13 0 0 https://m.edsoo.ru/7f41a
VIA- 636
TPYIIIBL.
Cepau e€
COCIUHCHUA
13 Oo6mias 11 0 1 EI/IG:HI/IOTGKa LHOK
XapaKTEPUCT https://m.edsoo.ru/7f41a




HKa 636
XHUMHYECKUX
HIIEMEHTOB
V A-rpynrsl.
A3or,
dochop n ux
COCIMHECHHUS

O61mas
XapaKTepUCT
WKa
XUMHUYCCKUX

3JIEMEHTOB bu6mmoreka [IOK
1.4 IV A- 26 1 2 https://m.edsoo0.ru/7f41
TPYIIIIBI. 636
Yraepon u
KpEMHUU U
nux
COCTMHCHUS

Hroro mo pazaeny 58

Pa3znen 2 Xumus u oKpy»Kamouas cpeaa

BemecTBa u
MaTrepHuabl B
KU3HU
YyeJIoBeKa

bubmunoreka LIOK
7 1 0 https://m.edsoo.ru/7f41
636

2.1

Hroro mo pazgeny 7

but6mmoreka [IOK
PesepBHOE Bpems 3 0 0 https://m.edsoo0.ru/7f41
636

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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