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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMMHM Ha YPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMA K pPe3yJbTaTaM OCBOEHUS OCHOBHOMA
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPa30BaHUs, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (penepabHOl paboueil mporpaMmsl
BOCIIUTAHUSA U C YYETOM KOHUENIMK NPEMOAABAHNAS YUYEOHOTO MPEeaMeETa « X AMHUSD
B 00pa3oBaTeibHbIX Opranu3anusx Poccuiickoii denepanum.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O MENX, OOIICH CTpareruu
OoOy4YeHusl, BOCIHTAHUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMHM Y4YEOHOrO
OpeaIMeTa,  yCTAHABIMBACT  00S3aTEIbHOE  NPEAMETHOE  COJCP)KAHUE,
OPEyCMAaTPUBAET PACHPEACIICHUE €ro Mo KjaccaM W CTPYKTYPHUPOBAHUE IO
pazaenam M TeMaM MpPOrpamMMbl MO XWMHUM, ONPEAENSICT KOJUYECTBCHHBIE W
KaYeCTBEHHBIE XapAKTEPUCTUKU COAEPKaHUs, PEKOMEH Ty EMYFO
NOCIEAOBATENBHOCTh  M3YUYEHUST XUMHM C  YYETOM  MEXKOPEAMETHBIX W
BHYTPUOIPEAMETHBIX  CBA3€H, JIOTMKM y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  00ydYaromuxcsi, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peanuzanu TpeOOBaHWM K Pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMbl HA YPOBHE OCHOBHOTO OOMIEro 00pa3oBaHMs, a TakKe TPeOOBAHMMA K
pe3yabTaTtaMm 0Oy4YeHUs XUMUHU HA YPOBHE LEJICH U3YUEHHs TPEAMETA U OCHOBHBIX
BUJIOB YUYEOHO-TIO3HABATENILHON ACITENPHOCTH OO0yYaromerocss Mo OCBOEHUIO
y4eOHOr0 COACPKaAHUSI.

3HaHWE XWMHH CIY>KAT OCHOBOM UIsi (OPMUPOBAHWS MHUPOBO33PCHHS
00y4aroIerocs, €ro MpeACTaBICHUI O MAaTEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO
POk UrparoT (POpPMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHSIX
SHEPruM W 00 HBOJIIOLMKA BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XuMuu:

CHocOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJis  CAMOPAa3BUTHS U
(OpMHUPOBaHUS KYJITYPbI IMYHOCTH, €€ 001IeH U (PYHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
0o0y4arolmxcs, HABBIKOB WX CAMOCTOSTENbHOM  y4eOHOM  AEATENBHOCTH,
SKCIECPUMEHTAJIBHBIX W MCCIEAOBATEIBCKAX YMEHMH, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHEHM(PHUKON HAYYHOrO MBIIIIEHUS, 3aKJIAIbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHMH €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00y YarOIIUXCH,



COCOOCTBYET (POPMUPOBAHUIO IHEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKJIaJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HamMpaBicHHUS B OOYYEHUM XMMHUHU OOECHEUYMBAKOTCS CIECHA(PHUKON
COJNEP)KaHUSl  YU4eOHOro  MpeaMEeTa, KOTOPBIA  SBISETCS  MEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKHA XMMUM HA OMPEACIIEHHOM 3Tare eé
Pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHUsi OPUEHTHPOBAH HA
OCBOEHME OOYYAIOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWUMHH, OCHOB
HEOPraHWYEeCKOH XWUMUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYECKO XNUMUHU.

CrpykTypa coAepkaHusl MPOrpaMMbl IO XUMUM COPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXO0AA K €€ M3yueHUr0. COAECPXKAHME CKIIABIBACTCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUI O XUMHAYECKOM
peakuu. OO€ 3TH CHCTEMBI CTPYKTYPHO OPTraHW30BaHbl MO MPHHLMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUMN
Pa3HOro YpOBHS:

— ATOMHO-MOJIEKYJIAPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [ lepuommnueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,

— YUEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— TMpeACTaBleHUH 00 BIICKTPOJMTUYECKOH JNWUCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTHYeCKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATENIBHO OT OJHOTO
YPOBHS K JAPYrOMy, BBIMOJHAS (YyHKIMU OOBSCHEHWS W MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA U IOJYYECHHS
MU3Y4YaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHM  CHOCOOCTBYET  (POPMHPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIIECH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOIBI, LEHHOCTHOIO OTHOLICHHS K HAyYHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHuMe XUMUU TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPEeAMETOB. «OKpY>KAOIUHA MUPY,
«buonorus. 5-7 knacce» U «Duzuka. 7 Kiraccy.

[Ipy W3y4eHMH XUMUU MOPOUCXOIUT (POPMHPOBAHME 3HAHWUNA OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIBHOCTA YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBIL.
3amaya y4yeOHOrO MpeaAMETa COCTOMT B (POPMUPOBAHWMU CHUCTEMBI XUMHYECKHX
3HAHUH — BaKHEHIIMX (PAKTOB, MOHSATHI, 3aKOHOB U TECOPETHUYCCKUX MOJIOKCHHM,
JOCTYMHBIX OOOOMIEHNI MWPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



MPUOOIIEHWH K HAYYHBIM METOJaM TO3HAHWS TPU W3YYEHUH BEILECTB W
XUMHUYECKUX peakuuii, B GOpMUPOBAHUM U PA3BUTHM NMO3HABATEIbHBIX YMEHUN U
MX [PUMEHEHUH B Yu4eOHO-IO3HABATENBHOW M y4eOHO-MCCIEI0BATENLCKOM
ACSATENBHOCTH, OCBOCHMHM mpaBwil 0€30macHOro oOpalleHusi ¢ BEIIECTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipn u3yyeHrun XMMHHM HAa YPOBHE OCHOBHOTO 0OLIEr0 0Opa3oBaHHs BajKHOE
3HAYEHHE NPUOOPENH TAKKE 1IN, KaK:

—  (OopMHPOBAHME MHTEIEKTYAIbHO PA3BUTOM JIMYHOCTH, TFOTOBOM K
caM000pa30BaHUID, COTPYAHHYECTBY, CAMOCTOATE/ILHOMY MPUHATHIO PELUCHMUIA,
cnocoOHOM a1anTUPOBAThCs K OBICTPO MEHSFOLIMMCS YCIOBUSIM JKU3HH,

—  HampaslICHHOCTb  OOYYEHHMs] HA CHUCTEMATH4eCKOE MPUOOIIECHHE
00y4aroImMUXCs K CaMOCTOSATENIBHONM IMO3HABATE/ILHON JEATETbHOCTH, HAy4HBIM
MeToJlaM TO3HaHHs, (POPMHUPYIOLIMM MOTHBALMIO M Pa3BHUTHE CMOCOOHOCTEH K
XUMHH;

— olecrnieueHue yciaoBuii, cnocoOCTBYIOILMX PUOOPETEHUIO 00YUAIOLMMUCS
ONbITa Pa3HOOOPA3HOH AEATENbHOCTH, MO3HAHMS U CaMONO3HAHMS, KIIKOYEBbIX
HABBIKOB (KI/TFOYEBBIX KOMICTEHIWI), UMEIOIUX YHHBEPCAIbHOE 3HAYCHUE JUIs
Pa3/IMYHBIX BHA0B JACATCIIBHOCTH,

— (¢opmupoBanue oOwWEeH (YHKIHMOHATBHOW W €CTECTBEHHO-HAYYHOM
rPAaMOTHOCTH, B TOM UHCJIE€ YMEHUNW OOBACHATL W OLCHUBATH SIBJICHUS
OKPY’KaIOLIEro MUpPa, MCMOJIb3YSl 3HAHUS W ONBIT, MOJYYEHHBIC NPU U3YUYCHUU
XUMHUH, [PUMEHATh MX [PU PELICHHHM TPOOJIEM B MOBCCIHEBHOM MKHU3HU W
TPYHAOBOM JAEATEIIBHOCTH,

— (opmupoBaHue y OOy4arOMMUXCs TYMAHUCTUYECKUX OTHOLICHHIA,
MOHUMAHUS LEHHOCTH XWUMHMUYECKUX 3HAHWH 71 BBIPAOOTKH HKOJOTHYECKU
[enecoo0pa3Horo moBeAeHUuss B ObITY W TPYJOBOH JEATEABHOCTHM B LEMAX
COXPaHEHHUS CBOETO 340POBbS M OKPYIKAIOMICH IPUPOIHON CPEIbI;

~ pa3BUTHEC MOTUBALUM K OOYUYCHMIO, CNOCOOHOCTEH K CAMOKOHTPOJIIO W
CaMOBOCIIMTAHMI) HA OCHOBE YCBOCHMsS OOLICUYEIOBEYCCKMX  LIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(uIs ¥ HANpaBICHHOCTH AATbHEHIIIETO
o0y4eHHUs.

OOwee uuceno 4YacoB, OTBEACHHBIX Ui HM3YUYECHUs XHMHH Ha YPOBHE
OCHOBHOTO 00111ero odpazosanusi, coctapnseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEACNK), B 9 knacce — 68 yacoB (2 yaca B HEACHHK).



COJAEPKAHUE OBYUYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Poib XUMUU B JKM3HU YETOBEKA. XUMHS B CUCTEME HAYK.
Tema w BemiecTBa. MOU3NYECKUE CBOWCTBA BEIIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [oHsATHE O MeTOAaX MO3HAHMS B XMMHUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKHE 3JIEMEHThl. CHMBOIBI XUMHUYECKUX
3eMeHTOB. [IpOCThIE U CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Qopmysia. BaneHTHOCTP aTOMOB XWUMHUYECKMX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewmecTB. (OTHOCHTENbHAS AaTOMHAas —Macca.
OTHOcuTENBHAS MOJICKYJISIPHAs Macca. MaccoBast 0 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacChl M 4YHMCJIa CTPYKTYPHBIX €IWHMI] BeIECTBA. Pacuérel mo ¢opmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MACChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCYI0i, mpaBuiaMu padoThl B 1a0OpPaToOpvu U
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM O00OPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(¢u3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCAUMS BOJBI) U XUMHYECKHX (FTOPEHUE CBEYM, MPOKATIMBAHWE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sIoKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPHIOM Oapwus, pa3lioKeHHUE THIPOKCHAA
meam (11) mpu HarpeBanum, B3aMMOACHCTBIE Kkene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB pAa3leiICHUs CMECEH: C MOMOIIBID MarHuTa, (PUIbTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
CONMM, HAONIOACHWE W  ONKWCAHWE  PE3YJIbTaTOB  NPOBCACHHS  OINBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHHME MOJCIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

Baxueiimime npeacraBuTe/ M HEOPraHNYECKUX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KucCiopom — 3IEMEHT U MPOCTOE
BeniecTBo. HaxoskneHwe Kuciaopoga B OpUPOAE, (PU3MUECKHME M XUMHYECKHE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [IpuMenenue kucnopoaa. CrocoOsbl



NOJyYEHUs KUCIOpoJa B JIabopaTopud M MPOMBINUIEHHOCTH. KpyroBopor
KHAC0poa B mpupojie. O30H — aJIOTPOIHAS MOAU(PUKALAS KUCITOPOAA.

TemnoBol >PEKT XUMHUUYECKOH PEAKIUUA, TEPMOXUMUYECKUE YPABHEHUS,
3K30- M JSHAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: YIrOjdb M METAH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO d(PpdeKTa, pa3pyuieHUe 030HOBOTO CJI0SI.

Bomopon — sneMeHT M mpocToe BElIeCTBO. HaxoxkaeHue Bomopona B
npupoae, (PU3MYECKUEe W XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOObBI
rostyueHus. Kucmorel 1 comu.

MosnsipHblii 00bEM Ta30B. PacY&Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachblleHHbIC W HEHACHIMIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 10Jisl BEHIECTBA B PaCTBOPE. XMMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHUS.
Posie pacTBOpOB B MPUPOJAE M B KU3HH YEJIOBEKA. KpyroBopoT BOABI B MIPUPOJIE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  cosicoOpasyrouiie  (OCHOBHBIC, KHCIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XUMHYECKUE
cBOiCTBA OKCUIOB. [lonyueHne OKCUaI0B.

OcHoBannda. Knaccu(ukanuss OCHOBaHMIA: IMIENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMmeHnkiarypa ocHOBaHWM. DU3NYECKUE UM XUMUUYECKUE CBOMCTBA
OCHOBaHWi. [TonyueHne OCHOBAHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHkmatypa KucioT. OU3nyecKue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHocTm MetaoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. HomeHnkmarypa coseil. GU3AYECKUE U XMMUYECKHAE CBOMCTBA COJICH.
ITony4deHnue coien.

['eHeTHYECKAs CBSI3b MEXKAY KJIACCAMU HEOPraHUYECKUX COCIMHEHUA.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KAHUS KUCIIOPOJA B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YUYCHHE CBOWCTB KHCIOpPOJAa, HAOJIIOJCHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIIOBHS BO3HMKHOBCHUS U
OpEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB |
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W H3YUYECHHE
CBOMCTB BOJOpOAa (FOPEeHME), B3auMOAEHCTBUE BogopoAa ¢ okcuaom meau (II)
(BO3MOXKHO WCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C
Pa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBO# J0JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOIAECUCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KajblueM) (BO3MOXKHO  HMCIOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O00pa3slOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4YeHUE B3auMmojchcTBHs okcuaa meam (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYTMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 334a4 M0 Teme «BaxkHehmme Kiaccel HEOPraHMYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
aremenToB /I, WU. Mengeneesa. CrpoeHne aroMoOB. XHMHYECKasi CBS3b.
OKHCITUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIIHT

[lepBbiec MONBITKH KIACCH(PHUKALMM XUMHUYECKUX 31eMEHTOB. [loHsATHE ©
Ipynnax CXOJHBIX 3JEMEHTOB (INEJIOYHBIE W IIEIOYHO3EMENIbHBIE METAJLIBL,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yoT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

Ileproanyeckuii 3akoH. lleproanyeckas cucreMa XMMHUYECKUX 3IIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuoaHas W JJUHHONEPUOAHAS  (POPMBI
Ileproanyeckoil cucteMbl XUMUUYecKuX 3yieMeHToB 1. M. Menneneesa. [lepunonasl
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M30Tonbl. DnekrpoHel. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpPBBIX 20 XUMHUYECKMX  DJIEMEHTOB
Ilepunonmueckoin cucremel [[. M. Menaeneesa. XapakTepucTHKa XUMHYECKOIO
3JIEMEHTA IO €ro nonoxeHur B [lepuoanueckoii cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnvecKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB MUl pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HBIA H
IPOKIAHUH.

Xumuueckas CBsi3b. KoBajieHTHas (TOJissipHAss W HEMOJISIPHAs)  CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUUECKHUX JIEMEHTOB. MOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIMTENIBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4YeHUE OOpa3lOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJACHCTBUE
TMAPOKCUIA LMHKA C PACTBOPAMM KHCIOT M IWICJIOYEH, MPOBEACHUE OMBITOB,
WUTFOCTPUPYIOIIUX —~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuy Pa3IoKEeHHS, COSTUHEHUS).

Mesxcnpeomemnoie céasu



Peanm3zanmss MEKNPEAMETHBIX CBSI3CH MPU WM3YYECHUM XMMHM B 8 KItacce
OCYUIECTBIISIETCS. 4EpPE3 MCHOJIb30BAHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTCIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1Ke €CTECTBEHHO-HAYYHBIE MOHATHS. HAY4YHbIN (PaKT, runoresa, Teopusl,
3aKOH, AaHaJiu3, CHUHTE3, KIacCU(pUKalus, MNEPUOANYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

®usnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIW],
M30TOIBI, PAANOAKTUBHOCTh, MOJICKYJA, SJICKTPUUYCCKHUIA 3apsjl, BEIIECTBO, TEJNO,
00BEM, arperarHoe COCTOSIHUE BEUIECTBA, ras, (PU3NYECKUE BEIMYMHBI, ¢TAHUILIBI
U3MEPEHUS, KOCMOC, TNTAHETHI, 3BE31bI, COIMHIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATBI, TOPHBIE MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KIIACC

BemecTBo 1 XuMu4eckasi peakiuus

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CUCTEMA XUMUYECKUAX SJIEMEHTOB /1.
H. Menpeneesa. CtpoeHuE aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVMHEHUIA B COOTBETCTBUU C TMOJOXKCHUEM JJIEMEHTOB B llepmommueckoi
CUCTEME W CTPOCHUEM UX aTOMOB,

CTpoeHuEe BEUIECTBA. BHUJIBI XMUMHWYECKOW CBS3H. THIBI KPUCTATMYCCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHWYECKUX BEIICCTB. XHUMUUYECKUE
CBOMCTBA BEMICCTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO pa3TUYHbIM MPU3HAKaM (IO YUCITY
W COCTaBy YYaCTBYIOIIMX B PEaKIMM BEUIECTB, MO TEIOBOMY 3(pdekTy, mo
U3MECHEHUIO CTEMEHEH OKUCICHUS XMUMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHCHHS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOH peakiuu. [loHsTie 00 0OpaTUMbIX W
HEOOpATUMBIX XMMHUYECKUX peakiusX. [IOHITHE 0 TOMOIE€HHBIX M NE€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHITHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrapiicHHE  ypaBHECHMI



OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA € MCIOJIB30BAHMEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALMM BELIECTB C PA3JIMYHBIMUA BHAAMH
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknuun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHA,
NOJIHBIE M COKPaIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHWUI W CcONMEd B CBETE TNPEACTABICHUNA 00 SJIEKTPOJUTUYECKON
qucconmranyv. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E CONIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHM KPUCTALIMYECKUX PEIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMWYECKOW peakiuu
OT BO3ACHCTBHS pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoOLEcca AUCCOLUMALMMA KHUCIOT, WICNOYe U comnei
(BO3BMOKHO  HCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIINX —~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKIM HA HOHBI, PEIICHUE
3KCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmass xapakTepucTuka rajoreHoB. OCOOCHHOCTHM CTPOCHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJIaMH, WIEJI0YaMu). XJIOPOBOJIOPOI.
ConsgHast KACIOTA, XUMUYECKUE CBOMCTBA, MOJNYYCHHE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U UX
HAXO0KJIECHUE B IPUPOLE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTpOeHUE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA W CEPhI. AJUTOTPOITHBIE MOAM(DUKALIMKM KACIOPOIa
U Ccepbl. XUMUYECKUE CBOMCTBA cepbl. CepoOBOAOPOA, CTPOCHUE, (PUBHUECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT W crneuuduueckue). XUMUUECKHE PEaKIvy,
JeKalue B OCHOBE MPOMBINUICHHOTO CHoco0a MONMYYEHWS CEPHOM KHCIOTHI.
[Tpumenenne cepHoit KUCIOTEL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxxaeHue cepbl M €€ COEAMHEHUM B MpUpoe. XUMHUYECKOE
3arps3HEHUE OKPY KAIOILIEH Cpeabl COCAMHEHUSMH CEpbl (KUCIOTHBIC JOXK[IH,
3arps3HEHUE BO3yXa U BOJOEMOB), CLIOCOOBI €0 MPEAOTBPALICHUSI.

OOmas xapakrepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHUE B MPHUPOJE,
duznUecKue U XuMHUECKue cBoicTBa. KpyroBopoT a3ora B npupojae. AMMHAK, €70
du3nUecKrue U XMMUIECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJIOTa, €€ TMOJy4YeHUE, (PU3MYECKHE M XUMUYECKUE
CBOiWicTBa (00IME Kak MPEACTABUTENS KIacca KUCIOT W CHEHU(PUYECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAUeCTBE MHHEPATBHBIX
yn00OpeHnid. XMMHUUECKOE 3arpsi3HEHUE OKPYKAIOLLIEH Cpeaibl COSTUHEHUSIMH a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsA3HCHME BO3Ayxa, MOYBBI M BOAOEMOB). Docdop,
ajnotpornuble Moaupukanmu (ocdopa, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonbs3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUM.

OOmast xapakrepucThka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEPHbIC  CTENECHU  OKHUCIEHMS.  YTJIEPOA,  AJUIOTPOIMHBIC
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriaeponaa B npupoje. OKCHIbI yTIAepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYEHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CETBCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCITMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, alETUIICH, 3TAHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoAHbIE KMCTOYHHMKHM YIJIEBOAOPOJIOB (yrojib, TPHPOAHBIA Tra3, HEPTBH),
OPOAYKTBEl WX TNepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHsTue 0 OMOSOTUYECKH BaKHBIX BEIICCTBAX: JKUPAX, OCNKaX, yIAeBoJaX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XMMUYECKHE CBOWCTBA, MOJYyUYEHUE U
npuMeHeHue. CoeMHECHHUS KpeMHHUsT B mpupoje. OOumme NpeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kuciaore. CUAMKATHI, UX MCIOJIb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BakHelIMe CTPOUTENbHBIE MaTepUajibl. KepamHKa,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenn:

U3yUYEHUE 00PA3IOB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAYECTBEHHBIX PEAKIMI HA XJTOPUA-UOHBI U HAOMIOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIFOICHUE TpoIecca OOYIMBaHUsS caxapa MoJj JACHCTBUEM
KOHLUECHTPUPOBAHHONW CEPHOW  KHUCIOTBHI, W3YYECHHE XUMHUYECKUX CBOMCTB
pa30aBIICHHOM CEPHOM KMCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeakMK Ha cyib(ar-
WOH W HAOMIOJAEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX yAOOPEHUi, MOIyUYEHUE,
coOMpaHue, PACIO3HABAHWE W W3YUYCHHE CBOWCTB aMMHAKa, TMPOBEACHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS U (ocaT-uOH U U3YUYECHHE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, (QysuiepeHa, O3HAKOMIJICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOrO rasza, MpPOBEACHUE KAYECTBEHHBIX PEAKIMA HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYEHHE NPHU3HAKOB HMX MNPOTCKAHWs, O3HAKOMIICHHE C
OPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTalIbl M X COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO0mast XapakTepUCTUKA XUMHUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TONOKeHUs B llepmoanyeckoil cucTeMe XHMHYECKHX dnemeHtoB 1. WM.
MenpeneeBa u cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJIIMYECKas  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHOKEHUN METAUIOB. DU3NYECKUE U XMMUYECKHE CBOMCTBA MEeTA/UIOB. OO0mme
CrocoObl MOJIyYeHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl WX OT KOppo3uu. CruiaBel (CTallb, YYT'YH, AHOPATFOMUAHUM,
OpOH3a) U UX MPUMEHEHUE B ObITY U TPOMBIIIICHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menaeneesa, CTpOEHHE MX arOMOB, HAaXOXKICHHUE B IPUPOJE.
OuU3nUecKre U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus W Kanus). OKCHIbL U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAUIBI MarHuii W KaJbLIMH. IIOJIOKCHUE B
Ileproanueckoil cucreme xuMudeckux dineMeHToB [[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. GU3NYECKuE 1 XUMUYECKUE CBOMCTBA MAarHus
W Kanblusl. BaxHeilmue coenuHeHUs KaiblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHHMS.

ATOMUHMIA: NOJIOKEHUE B [IeprHOaNYECKOi CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menneneesa, CTpoeHUE aroMma, HaXOKIeHHE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUA. AM(POTEPHBIE CBOMCTBA OKCUIA W THAPOKCHIA
ATFOMUHUS.

Keneso: nonoxenue B [lepuoamueckoi cucTeMe XUMUYECKUX SJIEMEHTOB /.
H. MenneneeBa, CTpOEHHE aroMma, HaxOKaeHue B mpupone. PuU3AYeCKue U
XUMUYECKUE CBOMCTBRA kKene3a. OKCHIIbI, TMIPOKCHABI U comu skene3a (11) u skenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHME C 00pa3llaMM METAUIOB W CIUIABOB, HMX (PU3MYECKUMHU
CBOWCTBAMM, H3YYECHHME  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
WCCIIEN0BAHUE CBOMCTB KECTKOM BOABI, MPOLECCA TOPEHUS KEIE3a B KUCIOPOJE
(BO3MOYKHO  MCIHOJIb30BAHWE  BUJCOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHMS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « Baknenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPYKaOLIas cpeaa

Bemectsa m marepuanbl B IMOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momoines npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPY KAKIIEH cpeapl (MpeaeiibHas AO0MyCTHMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XUMHHM B PEIIEHUN SKOTOTMYECKUX
npooIieM.

Xumuueckuii ykcnepumenm:

U3y4YeHUE 00pa3llOB MATEPUAJIOB (CTEKJIO, CIJIABbI METAJUIOB, MOJIMMEPHBIE
MaTEPUAIIBI).

Mesxcnpeomemnoie céasu



Peanuzanus MeXIpeIMETHBIX CBsi3el NMpU M3YUECHUM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCHOJIb30BAHME KAaK OOUIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUHBIC TMOHSATHS. HAy4HBIH (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KilaccupuKaius, TepUOJAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJACb, SBJICHHWE, TMapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duznka: Marepus, aToM, D3JCKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIH],
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJa, JJIEKTPUUYCCKUM 3apsija, MPOBOJHHKH,
NOJYNPOBOJAHUKHU, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
peméTKa, CIjaBbl, (PU3NUECKUE BEIWYMHBI, CIAUHHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, ApixaHue, Ouocdepa, dKOCUCTEMA, MUHEPATILHBIC
yA00peHUs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MATATEIBHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIJIUBO, BOJAHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWS MPOrpPaMMBI  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XMMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON IEATEIbHOCTH B COOTBETCTBUU € TPAAULIMOHHBIMA POCCUIACKUMU
COLMOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMU LICHHOCTSAMU, IPUHATHIMH B
oOliecTBe MpaBWIAaMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YAFOIIUXCS.

JIMYHOCTHBIE ~ PE3yJIBTATBl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIMXCS
PYKOBOACTBOBATECA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIIUPEHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAy4YHOMY HACIIEAWI0, NMOHUMAHHUS 3HAYECHUS XUMHYECKONM HAyKU B JKU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WMH(pOpManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpa U OOIIECTRA,

2) rpa}kaIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENOBATENBCKOM, TBOPYECKOM WM OpPyrHX  BUOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOpPa3HOW COBMECTHOH MACITEIBHOCTH MPH
BBITIOJTHCHMHA yYEOHBIX, MO3HABATEIBHBIX 3a7a4, BBIMOJHECHHA XUMHYECKHAX
AKCIIEPUMEHTOB, CO3AAHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM Y4eOHOU JEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIIKA CBOMX TOBAPUILEN C IIO3UINAA
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA M COCTABIIAIOIINAC
OCHOBY JUIsl TOHMUMAHWs CYIIHOCTA HAYYHOW KapTHHBI MHPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MIPAPOIHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[T03HABATEIbHBIE MOTHUBBI, HAIPABJIICHHBIE HA ITOJYYEHUE HOBBIX 3HAHUN 11O
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHUMN,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYyJIbTYphl, B TOM YHCIE
HABBIKOB CaAMOCTOSTENBHONH pabOTel €  y4E€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYPOH, JOCTYNHBIMA TEXHUYECKHMMH CPEACTBAMM  MH(OPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWIO W TMO3HAHWIO, JHOOO03HATEIBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIECAOBATEIBCKOM
JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4Y€HUS B
JIATbHEUIIIEM

4) popmupoBaHus KYJbTYPHI 310POBbSL:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310pPOBBIA 00pa3 >KW3HW, OCO3HAHWE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOIICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBuil  O€30MACHOCTH TOpH  OOpaleHun ¢
XUMHUYECKAMH BEIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraM TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHM, OCO3HAHHBIA BBIOOP
WHAWBHIY AIBHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEmHOM NpoEeCCUOHATIBHON ACATENBHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHWIA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00Pa3HOEC OTHOUICHWE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHKUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pa3a KW3HW, OTBETCTBEHHOC OTHOLICHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBHIT O€30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalMsX,
YTPOKAOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATH 3HAHMS, MOJyYaeMbIe MPU W3YYECHUW XUMHH, AJIs
PELICHNS 3a/1a4, CBA3aHHBIX ¢ OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIMICHUS
YPOBHSL  SKOJIOTMYECKOW  KYJIBTYpbl, OCO3HaHWs TIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEH WX PEUICHHWS MOCPEACTBOM METOIAOB XHMMH,
3KOJIOTHYECKOTO MBILIJIEHHS], YMEHUST PYKOBOJACTBOBATECS UM B MO3HABATEJIBHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJIMETHBIE PE3YJ/IBTATBI

B cocraBe MeTanpeaAMETHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBIEC  JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLHAI, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJB3YIOTCA B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUCOHBIE NCHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIECUMBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIJAHUPOBAHUIO M OCYIIECCTBICHUIO YUYeOHOMH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHMS MCMOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUIEHUS TPH OCBOCHUH
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU NIl KJIAaCCU(PMKALMKA XUMUYECKUX BEUICCTB M XUMHUYECKHX PCaKLIUH,
YCTaHABJIMBATH MPUYMHHO-CIEACTBCHHBIE CBSI3HM MEXIAY OOBECKTAMH HW3YUYEHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMEHHE TPUMEHATH B NPOLECCE TMO3HAHWUS TMOHATUS (IMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (opMyjia M YPaBHEHUE
XUMHYECKOH PEaKIMKA — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJENIBHBIX MPEACTABICHUIN BBISBIATh W XapPaKTEPU30BaTh CYIICCTBEHHBIC
NPU3HAKK M3YYAEMBIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECCKUX PEAKLANA,
BBISIBJIAITH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3W W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHME MCIOIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABAIILHOCTH BbICKA3BIBAEMBIX CYKACHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONIOAAaTh 3a XOJOM MPOLECCa,
CaMOCTOSITENILHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMYJIMPOBATh 0OOOLICHHS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICAOBAHHS, COCTABIATE OTUYET
0 MPOJEJIAHHOM padoTe.

Pabora ¢ napopmanueii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH W HWHTEPOPETUPOBATH WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYYAEMYIO U3 PA3HbIX UCTOYHUKOB
(HAy4YHO-TIOMYJIApHAs JUTEparypa XWMHUYECKOTO COJACP)KAHWS, CIIPABOYHBIE
nocodust, pecypcbl VHTEpHETAa), KPUTHYECKM OLEHUBATH MPOTHBOPEUYMBYIO M
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMEHHE MPUMEHATh PA3IUYHBIE METOABI M 3aMPOChl NMPH MOUCKE U OTOOpE
WH(pOPMALlM! W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEACIEHHOIO THITA, MPUOOPETEHHE OMbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIACMBIE 33Ja4d  HECJOKHBIMH CXEMaMH, JAWAarpaMMaMU,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh M AHAM3APOBATh B HOpoUecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYIKAIOIIEH ITPUPOIHON
Cpeasl.

KomMyHukaTnBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHMs 3aJaBaTb BONPOCH (B XOA€ [uaiora W (WJIM) TUCKYCCHM) TIO
CYLIECTBY  OOCY>KTaemMoii  Tembl, (OPMYJMPOBATH CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHMSI  OPEACTABIATH  TOJIYYEHHBIE  PE3YJIbTAThl  MO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, JeJlaTh MPE3CHTALNIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOIO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHS Y4YEOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  JEATEIBHOCTH  NPU  PELICHUHU
BO3HHUKAKOIIMX MPOOJIIEM HA OCHOBE yudéTa OOIIMX WHTEPECOB M COMIACOBAHWUS
no3unuii (00CykneHuss, OOMEH MHEHHMSMH, «MO3TOBBIC INTYPMbD», KOOPIAMHALMS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHBIC y4eOHbIC AelicTBUS:

YMEHHE CAMOCTOSITEIBHO OMNPEACHATh UEIH JEATEIBHOCTH, IJIaHUPOBATH,
OCYILECTBRIATh, KOHTPOJIMPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl € yUYETOM
NOJTyYEHUsI HOBBIX 3HAHWKA 00 M3ydaeMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLEHMBATh COOTBETCTBHE IOJNYUYEHHOIO PE3yjbTara 3asBICHHON LEIW, YMEHHE
MCIOJIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HHPEJIMETHBIE PE3YJbTATHI

B cocraBe npeaMETHBIX PE3YyJBTATOB IO OCBOCHUIK) O0S3aTEIBHOIO
COJICP)KaHUs, YCTAHOBJIEHHOTO MJaHHOW (QeacpanbHOil paboueil mporpaMmoi,
BBIICTISIFOT. OCBOCHHBIE OOYYalOUMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BHJbBI
JNEATENBHOCTA 1O  IOJIYYEHUKD  HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CHTYalUsX.

K xoniy o0yueHus B 8 K/acce npeIMETHBIE PE3YJIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YUYAKOIINXCS YMEHHIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKMX IMOHATHH. aroM, MOJIEKYJa,
XUMUYECKUIA 3IIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBast JA0JIsl XUMHAYECKOTO JIEMEHTA B COCAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATENBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUs, PEaKUun
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIIOBOH 3PPEKT peakiuuu,
PO aToMma, JJICKTPOHHBIA CJIOM aroma, aromMHas opOuTallb, PaaAUyC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEILECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKMX TIOHATHH U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO) CHMBOJIMKY JJsl COCTaBJICHUs (popmyn
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKWCJIEHHS  JJIEMEHTOB B OMHAPHBIX  COCOUHEHMSIX,
MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKOH CBSI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBath cMbich llepuommueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHWE TEPUOAUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B lIepHOauMYecKoil cucreme,
3aKOHOB COXPAaHEHHs MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuuHyr ¢Gopmy [lepuonmyeckoi
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3JIA4arb IOHATUS «TJIaBHAS
noarpynna (A-rpynmna)» u «mnodoynas noarpynmna (b-rpynna)», maible u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema Xumudeckux saementoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHMS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (M0 YMCIY M COCTaBY YYACTBYIOIIMX B PEAKIUU
BEUIECTB, MO TEMJIOBOMY PPEKTY);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYIISPHBIX
YPABHEHHAN COOTBETCTBYIOIINX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSIX,

BBIYMCIIATH OTHOCHTEJIBHYIO MOJIEKYJISIDHYIO W MOJISIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XUMHYECKOrO0 JJieMEeHTa 1o (opmye
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YyYCHHS] CBOMCTB
BCIIECTB M XUMHMYECKMX PEaKIMi, €CTECTBEHHO-HAYYHbBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUS ~ XWUMHUYECKOW  TMMOCYAO0NM W
Ja00paTOpHBIM  00OPY/IOBaHWEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM € HWHCTPYKIMUSMH 10 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOUPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MAaCCOBO# JTOJEW pacTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh M MOPOBOJAWTh  XMUMMYECKHUE  DKCIOCPUMEHTHI O
PACIIO3HABAHUIO PACTBOPOB LIENOYEN W KUCIOT C MOMOLIBIO HHINKATOPOB
(;rakmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K xoniy 00ydeHus B 9 Kjacce NpeIMETHBIE PE3YJIbTAThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUYAKOIINXCS YMEHHIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMUIOBOU 3P PeKT
pEeaKUMHM, MOJb, MOJIPHBIA  OOBEM,  PACTBOP,  DIICKTPOJIMUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatuMmble U



HEOOpaTUMBbIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKMUCICHHME W BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKa, KOPPO3Us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKAX TOHATHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUISL COCTaBieHUS (OpMyJI
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA,

ONPEACTATH BAJICHTHOCTh M CTEMEHD OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCY COCOMHEHMIA TO (opMmyJiam, BHI XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps]l HOHA MO XMMHYECKOH (Popmyre, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHCHWH, THI KPUCTATMYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBare cMmbica [lepuoamyeckoro 3akonHa JI. WM. MenneneeBa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro popmy llepuoauueckoil CHCTEMBI XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh MOHATHS «TJaBHas mnoArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», Majibie W OONbIIAE MEPUOABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsaj  sapa, OOMIee YUCI0 DSJEKTPOHOB U
pacnpesicieHue WX MO JJIEKTPOHHBIM  CJI0SIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npesenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YUYETOM CTPOEHUS MX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHTHI, HEOPraHUYECKUE BELIECTBA,
XUMHYECKHAE PEakuK (IO YUCIIy M COCTABY YYACTBYHOUIMX B PEaKLHU
BELIECTB, MO TEIIOBOMY 3 (EKTY, MO0 U3MEHEHUIO CTENEHEH OKUCICHHS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJHOXHBIX BELIECTB, MOATBEPXAAs OMHCAHUE
OpPUMEpPaMU MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XAMUYECKUX PEAKLINI,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOIO



OoOMEHa, ypaBHEHUS peaKUUii, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TEHETHYECKOM CBS3M MEXKY BEUIECTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJEMEHTa 1o (opmysie
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCyIOi W
Ja00paTOpHbIM  O00OPYAOBAHMEM, a TaKKE TMpaBUja OOpalleHUus C
BEIICCTBAMU B COOTBETCTBHM C MHCTPYKUUSMH MO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB MO TOJYYECHUIO M COOMpPaHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTTIEKUACIIOTO ra3a);

OpPOBOJUTH  PEAKIMU, TMOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABAThH OMBITHBIM MyTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cynbdar-, THIAPOKCHI-HOHBI,
KaTHOHbI aMMOHMSI U MOHBI M3yUYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAaxX HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTEPAIIMM MBICIUTEILHON JEATEALHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — IS U3yUEHUS CBOMCTB BELIECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TMO3HAHUS —
HAOJIIOICHUE, M3MEPEHKUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHE
8 KJIACC

Ne

HanmeHoBanue pas3aesios H

Koaunyecrso yacos

KonTpoabubie

IIpakTHYeckue

DeKTpoHHbIe (LH(POBbHIE)

n/n TEM NPOrpamMmbi Bcero oOpa3zoBare/ibHbIE pecypcehbl
padoTbi padoTbl
Pa3nen 1. [lepsonauajibHbie XUMHYECKHE TIOHSI THS
Xumusi — BaxkHas 00acTb
L1 €CTeCTBO3HAHUS U 5 0 5 bubnuoreka [IOK
TIPAKTHYECKOM AEATEIbHOCTH https://m.edsoo.ru/7f41837¢
yesioBeKa
19 BemectBa 1 XHMHYECKHE 5 I 0 bubnnorexa [TOK

peakuuu

Hroro no pazneny

20

https://m.edsoo.ru/7f41837¢

Pazaen 2. Baxuelinine npeacTaBuTe Il

HEOPraHH4Y€CKHX BEHIECTB

51 Bosnyx. Kucnopon. Ilonsitue 6 0 1 Bubtmoreka [IOK
00 okcHax https://m.edsoo.ru/7f41837¢
59 Bonopon. Ilonsitue o kucnorax g 0 1 bubnuorexa LIOK
H COJISAX https://m.edsoo.ru/7f41837¢
23 Bona. Pacteopsr. IlonaTue 06 6 1 1 Bubaunorexa IIOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 (OCHOBHBIE KJIACChI 1 1 | Bubnuorexa [IOK
HEOPTaHWYECKHX COEIHHEHNH https://m.edsoo.ru/7f41837¢
Hroro no paszaeny 31

Paznen 3. Iepuoauuecknii 3axoH u Ilepuoanueckas cucrema xumudeckux 3aemenToB /I, U. MenaeneeBa. CTpoenue aTtomoB.
Xumuueckasi cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHTEIbHbIE PEAKLIHI




ITepuonnueckuil 3aKoH U

31 [Teproanueckas cucrema 9 Bubnuorexa LIOK
' XHUMH4YECKHX 35eMeHToB [1. M. https://m.edsoo.ru/7f41837¢
Menneneesa. Ctpoenune atoma
XuMH4eckas CBA3b.
3.2 OKHCIUTENIBHO- 8 Baouroreka TIOK
’ https://m .edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEaKLIUU
Bubnuorexa [IOK
" 17
B ae https://m edsoo.ru/7f41837¢
Hassanue moay.asi
PesepBHoe Bpemst 0 Bnaioreia 0K
P P https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME




9 KJIACC

Kosnuecrso uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM ungposwie
Ne n/n P Kourpoasusie  IlpakTnueckue (uuipp )
NporpaMmsl Bcero o0pa3oBaTe/IbHbIe
padoTel paboTsl
pecypcbi
Pasgen 1. BemecTBO H XHMHYECKHE PeAKLHH
11 [Tosropenue u yrayOsieHue 3HaHui 5 | Bubmoreka LIOK
' OCHOBHBIX Pa3zenos Kypca 8 knacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 3aKOHOMEPHOCTH XHMHYECKHX 4 Bbubmorexa LIOK
' peaxkumii https://m.edsoo.ru/7f4 12636
13 DNEKTPONUTHYECKAS TUCCOLIMALINS. 3 1 1 bubmmoreka LIOK
' XHUMHYECKHE peakliy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszeny 17
Pasnen 2. Hemera/iibl 1 HX coeiHHEHUS
21 OO0was xapakTepucTHKa XHMHUYECKUX 1 l bubmoreka LIOK
' snemeHToB VIIA-rpynnel. ["anorens: https://m.edsoo.ru/7f41a636
OO1uas xapakTepucTHKa XHMHYECKUX
22 anememof VIA{) nnbl. Cepa u eé 6 B M IR
’ Py P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO0wmas xapakTepucTHKa XHMHYECKHX
23 :mememo: VA-p nrbl. A30T1, pochop U ux 7 1 Butramrens LICH
: TR 00N P https://m cdsoo.n/7f412636
COeTMHEeHUS
OOmas xapakTepucTHKa XHMHYECKHX
2.4 3nemeﬂ'r0fzJ lVAp nobl. Yraepoa u 8 1 2 A
) = Y ) PO https://m.edsoo.ru/7f41a636
KPEMHUIT U X COeTHHEHHUS
Hroro no pazneny 25




Pasznen 3. Meraslibl ¥ HX COeTHHEHHS

3.1 OOb1wume cBOICTBAa METAJIOB 4 Bubmiorexa IOK
https://m.cdsoo.ru/7f41a636
3.2 BaxHeiimue METaIbl M X COeIMHEHHUs 16 Bubmuorexa LIOK
https://m edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumusi H OKpy Kaomas cpeaa
4.1 Bewecrsa u marepualibl B :KU3HH YesloBeKa 3 Butmaorexa [TOK
https://m edsoo.ru/7f41a636
Hroro no paszeny 3
PesepsHoe BpeMs 3 bubmmoreka LJOK
https://m.cdsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68







NHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosmuecrBo wacos DNIEKTPOHHBIE
Ne Hara unpposbie
Tema ypoka Konutpoabubie | ITlpakTuueckue
n/n Bcero uiydenusi  o0paszoBaTenbHbIe
padoTbi padoTsl
pecypcesbi

| ITpeamer Xxumun. Posib XUMHH B KU3HH | bubmuoreka [TOK
yenoBeka. Tena U BewlecTsa https://m.edsoo.ru/ff0d210c¢

2 ITonsiTe 0 METONAX MO3HAHUS B XUMHH | Butmaarexs TIOK

- https://m .edsoo.r/ff0d227¢
IIpakTuyeckas padora Ne 1 «Ilpasuna

. paboThl B 1a0OpaTOPHH U MPUEMBI | Bbubnunoreka [TOK

g |
obparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopynoBaHuem»

4 Yucteie BemecTra H cMecu. Crocodml 1 bubmuorteka LIOK
paszienieHust cmecei https://m.edsoo.ru/ff0d26ca
ITpakTuyeckas padora Ne 2

5 «I?asneneﬂue C:Zeceifl (Ha npumepe | Bubmmorexs LIOK

g i ¥ https://m .edsoo.ru/ff0d28c8
OYMCTKHU MOBAPEHHOIH Conn)»
bubnunoreka [IOK
6 ATOMBI H MOJIEKY JIbl 1
Y https://m .edsoo.ru/ff0d2a6c

. XHUMHUECKHE DJIEMEHTHI. 3HAKH | bubnunoreka LIOK
(CHMBOIIBI) XMMHYECKUX 3JIEMEHTOB https://m edsoo.ru/ff0d2be8

8 IIpocThie U CNOJKHBIE BELIeCTBa | s g g

P https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bugmmorexa LIOK

L y https://m.¢dsoo.ru/ff0d2d50




3aKOH NOCTOAHCTBA COCTAaBa BEIIECTB.

bubnuoreka [IOK

10 Xumuueckasi popmyna. BajeHTHOCTb
Gopuy https://m .edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX 3JIEMEHTOB
1 OTHOCHTENBHAS ATOMHAs Macca. bubnuoreka LIOK
OTHocHTeNnbHAS MONIEKYIIPHAst Macca https://m.edsoo.ru/ff0d323¢
MaccoBast 1o XHMHYECKOTO bubmuoreka LIOK
12 P
3JIEMEHTA B COEIHHEHHH https://m.edsoo.m/ff0d350¢
13 KonuyecTBo BemecTBa. MoJb. bubmuorteka LIOK
MonsipHas macca https://m edsoo.m/ff0d5230
14 DH3HYECKHE U XUMHYECKHE SIBIICHHS. bubmuoreka [IOK
Xumudeckas peakiiust https://m edsoo.ru/ff0d37fa
ITpHU3HAKH U YCIIOBUS MPOTEKAHHSI Bbubnunoreka IJOK
15 e
XHMHYECKHUX PEaKIHii https://m .edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHMsI MAaCChl BELIECTB. bubmmoreka LIOK
XUMHUECKHE YPABHEHHS https://m.edsoo.ru/ff0d3b88
BrerancieHns KOMM4YeCcTBa, MacChl
17 BELUECTBA 110 YPABHEHHAM XUMHYECKHX Batmoze LIDK
2 ¥R https://m.edsoo.ru/ff0d5708
peaxuuii
Knaccudukaimsa XMMHYECKHX peakKLiMii
18 (coe m?;mm a3JI0JKEHUS ’ BitIiaess LICHK
- i 3 https://m .edsoo.ru/ff0d3f34
3aMeleHns, oOMeHa)
M. B. JIoMOHOCOB — yuéHBblIii-
19 IHLUMKJIOMEAUCT O6ogu1em1e U Bugmaorein [IOk
. ' % https://m edsoo.ru/ff0d40cd
CUCTEeMAaTU3aLUs SHAHU I
20 Konrpoabnas padora Nel no Teme bubnuoreka LIOK
«BemecTBa U XUMHYECKHE peaKLIUN» https://m .edsoo.ru/ff0d4290
21 Bozayx — cmech razos. Cocras bubnuoreka LIOK
Bozayxa. Kucnopox — anemenr u hitps://m edsoo.ru/ff0d448¢




npocroe Bewectso. O30H

DusnyecKkue 1 XUMHUYECKHE CBOMCTBA

22 KHUCIIOpOAa (peakiiu OKUCIIEHUS] e
P P : https://m edsoo.ru/ff0d4614
ropenue). [TonsTie 06 okcuaax
CnocoObl MoJIy4eHHst KUCIIOPO/Ia B
23 naboparto H:Zl n OMbﬂHJ'lerHOCTPI Bromaoera TICH
parop P ' https://m.edsoo.ru/ff0d497a
ITpumenenue kucaopona
Tennosoit 3¢dext xumMuaeckoi
04 pPeaKLMH, MOHSATHE O Bubnuoreka LIOK
TEPMOXUMHYECKOM YPAaBHEHUH, 9K30- U https://m .cdsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIMSX
Tonmuso (HedTh, yroJib H METaH ).
25 3a x3neffned:303ny Xa, crnocoObl <)aro hapmanrexs LOK
P R https://m_.edsoo.ru/ff0d4cda
MPeNOTBPALUEHHS]
IIpakTuueckas pabora Ne 3 o reme
26 «flion YyeHHue u lc):of:'m aHHe KUCIoposaa BHGTHECIEE
> . PRz, https://m cdsoo ru/ff0d4ac2
M3y4YeHHE ero CBOHCTBY
27 Bonopoa — snemeHT u nmpocroe bubnuoreka LIOK
selecTso. Haxoxnenue B npupone https://m .edsoo.ru/ff0d4dd0
23 Dusnyeckue 1 XUMHYECKHE CBOHCTBA Bubsmoreka [TOK
Bonopoza. [Ipumenenne Boxopoza https://m.edsoo.ru/ff0d4dd0
bubnuoreka LIOK
29 I1 o
SRR BTN S S0 https://m .edsoo.ru/ff0d50d2
30 CriocoObl mosyueHHs BOAOPOAa B bubnuoreka LIOK
nabopartopun https://m .edsoo.ru/ff0d4dd0
ITpakTuyeckas pabora Ne 4 1o Teme
P P Bu6muorexa LIOK
31 «ITonyuenune u cobupanie BoaoOpoaa,

H3YYECHHUE €ro CBOHCTBY

https://m edsoo.ru/ff0d4f42




MonsipHblii 00bEM ra3oB. 3aKoH

Bbubnuoreka [JOK

32
Asorazipo https://m edsoo m/ffid542¢
Bouncnenuns 00b€Ma, KOMHUeCTBa
bubmuoreka [TOK
33 BEILIECTBA ra3a Mo €ro H3BECTHOMY -
) https://m edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncnenns o0bEMOB razoB no
34 ABHEHMIO PeaKkLMH Ha OCHOBE 3aKOHa BHEHVICRE T
e i P G https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOLLIEHHH ra30B
35 PH3HYECKHE U XHMHYECKHEe CBOHMCTBA Bubnuoreka LIOK
BOJbl https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. [Tonstie 06 bubmuoreka LIOK
J
HHAMKATOPAx https://m.cdsoo.ru/ff0d59¢2
Bona kak pactBoputens. HaceieHHbIe
37 M HeHaCbILZCHHbl: acTBOpbl. Maccosas A
PERODS: https://m edsoo.ru/ff0d5b40
Z0JIsl BELLECTBA B PACTBOpPE
IMpakTuyeckas pabora Ne S o reme
18 «[Ipurorosiienue pacTBOpOB C bubnuoreka LIOK
J
OnpeneneHHON MacCOBOH nonei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»
O6obuieHne n cHCTEMAaTU3ALIUS TIO
39 teme. [ToaroroBka k KOHTPOJILHOI
pabore.
40 KontponeHas padora Ne2 mo reme bubnmnoreka LIOK
«Kucnopon. Bonopoa. Bona» https://m .edsoo.ru/ff0d6342
41 Okcuapl: coCTaB, knaccuukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m .edsoo.r/ff0d664e
42 [TonyyeHnne u XMMUYECKHE CBOICTBA bubnuoreka [JOK

KUCJIOTHBIX, OCHOBHBIX U aM(pOTepHbIX

https://m_.edsoo.ru/fl0d664e




OKCHAOB

OcHOBaHMA: COCTAB, Ki1acCHDUKALH,

Bubmmoreka ITOK

43
HOMEHKJIaTypa https://m .edsoo.ru/ff0d67ca
44 [TonyueHne u XUMHYECKHE CBOICTBA bubnmoreka LTOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
45 Kucnorel: cocras, kiaccuduxanusi, Bubsmoreka [TOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfec2
46 [TonyueHue u XHMUYECKUE CBOMCTBA bubsmoreka ITOK
KUCIIOT https://m .edsoo.ru/ff0dfee2
Couu (cpenHue): HOMEHKIIATYPa,
47 cnocof(ib}: nosn q)emm ngH:}e]SKHe Bl memeET IO
. ¥ 2 https://m.edsoo.ru/00ad9474
CBOIiCTBA
ITpaxTuueckas padora Ne 6. Pelnenne
43 HKCTIEPUMEHTAJIbHBIX 337124 110 TeEMe bubmmoreka LIOK
«OCHOBHBIE KITACChl HEOPTraHUYECKHX https://m.edsoo.r/00ad9b7c
COEIMHEHH I
49 ["eHeTnyeckas CBsi3b MEKIY KJIaCCamMH bubnuoteka [{IOK
HEOPraHUYE€CKUX COCAHHEHUH https://m.cdsoo.ru/00ad9a50
Bubnuoreka [JOK
50 O0o0ueHe U cucTeMaTH3aLus 3HAHH I
. a https://m.edsoo.ru/00ad9¢b2
KonrponeHas padora Ne3 mo reme
51 "O:r:zsnble Knlzlccu HEOPraHUYeCKHX Butmaoress TIOK
. P https://m.edsoo.ru/00ad%1a
COETMHEHMUIH
ITepBbie MONBITKH Kiaccupukalum
32 xnﬁmecmx 3JIEMEHTOB ?}OHXTHC 0 B LIOK
' https://m .edsoo.ru/00ad9ffa
rPYNmnax CXOAHBIX 2JIEMEHTOB
53 IMepronnueckuii 3aKOH U bubnmorexa LIOK

Hepuommecxaﬂ CUcTeMa XUMHYCCKHUX

https://m.cdsoo.ru/00adas2c¢




sanemenToB J|. U. Menneneesa

54 Ilepuonnt MBI, TOATPY MBI Butmiorers TIOK
P > FRYTIIRG Py https://m edsoo.m/00ada52
55 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuoreka LIOK
anep. U3otomer https://m.edsoo.ru/00ada342
CTtpoeHue 3/1eKTPOHHBIX 000/I0ueK
P R . bubanoreka LIOK
56 aToMoB sneMeHToB [lepuoauyeckoii
v https://m .edsoo.ru/00adabbe
cucremsbl /. 1. Menneneesa
XapakTepuCTHKa XMMHYECKOrO
57 2JIEMEHTA 10 ero IOJIOJKEHHIO B Bbubnuoreka LIOK
Ilepuoanueckoii cucreme J1. M. https://m .edsoo.ru/00ada824
MeHnpeneesa
3nauyenue [epHoauueckoro 3akoHa JJist
58 pa3BUTHS HAyKH U rpakTuku, J, U, bubmmorexa LIOK
Menaenees — yu€Hblii, neaaror u https://m.edsoo.ru/00ada96e¢
rpakaaHuH
59 O0o01eH1e U cucTeMaTH3alus 3HaHHI bubnnoreka IJOK
/ Beepoccuiickas nposepouHas pabora https://m ¢ 1u/00adb33
KountposnbHas padora Ne4 o reme
60 «C Tgeﬂue aTgma XHUMUYECKast CBS3bY Bisiiaiers LUK
P " ‘ https://m .edsoo.r/00adb486
/ Beepocceuiickast mpoBepoyHas pabora
DIEKTPOOTPULIATEIBHOCTb AaTOMOB bubnuoreka LJOK
61
XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8
Bubnuoreka ITOK
62 H ast
OHHAA XHMIHECKD CBAS https://m_.edsoo.ru/00adac34
63 KoBasieHTHast MONsipHasi XUMUYECKas bubmmorexa LIOK
CBsI3b https://m .edsoo.ru/00adaab8
64 KoBasieHTHast HenonsipHasi XUMHYeCcKasi bubmmnorexa LIOK




CBSI3b https://m.edsoo.ru/00. 8
bubnuoteka 1IOK
65
CTeneHp OKHMCIEHHS 1 KR - u/00adac?8
66 OKHCINTEIbHO-BOCCTAHOBUTEIIbHbIC ) bubnuoreka LIOK
peakumu https://m.edsoo.ru/00adb076
Bbubmoreka ITOK
67 OKucaUTeIH U BOCCTAHOBUTEIIH 1 it e vl DT
Q06001eHHe U cHcTeMaTH3aLMs 3HaAaHH
68 no teme «CTpoeHne aroma | BatGumsorery LIOK
TP k https://m edsoo.ru/00ad9ch2
XHUMHYECKasi CBA3b»
OBIIEE KOJIMYECTBO HACOB I1O 68

IMPOTPAMME




9 KJIACC

Koaunyecrso yacos DJIeKTPOHHbIE
No Mara undposbie
Tema ypoka Kourpoabusbie | IlpakTHueckue
n/n Bcero H3ydeHust  00pa3oBaTeJibHbIe
paboTel paboThi
pecypchbi
[Tepuoguueckuii 3aKoH.

l [Tepnonuyeckas cucrema I bubnuoreka LIOK
xumuueckux snementos J1. U. https://m .edsoo.ru/00adb59%
Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOJCTB xﬁmnqecxﬂx 3JIEMEHTOB 1 Batmopess LIOL

” https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MEPHOIOB

3 Knaccugpukanus 1 HOMEHKIAaTypa 1 bubnuoreka ITOK
HEOpPraHHYEeCKHX BEIIECTB https://m edsoo.ru/00adb7¢2

4 Buabl XUMHUYECKOI CBSI3H U THIIbI . Bbubnuoreka IIOK
KPHCTAITHYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponenas padora Nel no teme

5 «[ToBropenne u yrnyOnenue 3HaHuUiT 1 1
OCHOBHBIX Pa3zeNioB Kypca 8 kiacca»

6 Knaccndukanms XuMuaecknx 1 Bubnuorexa IIOK
peaxkLMii 1o pasjaH4HbIM NPU3HAKAM https://m .edsoo.ru/00adbeb0
IToHsiTHE O CKOPOCTH XUMHYECKOI

) €aKIUN Honsxp'me O PTOMOTEHHbIX H 1 bucimorens TIOK
p : https://m edsoo.ru/00adbe%a
rETEPOreHHbIX PCAKUHAX
[ToHsTHE O XUMHUYECKOM PABHOBECHH.

Bubnuoreka ITOK

8 MakTOpbI, BAMAKLINE HA CKOPOCTD 1

XUMHYECKOI pPE€aKUuH H IMOJIOKCHUE

https://m_.edsoo.ru/00adc28¢




XHMHYECKOI'O paBHOBECHUSA

OKHCIUTENBHO-BOCCTAHOBUTEbHbBIE

Bubmmoreka ITOK

Xumu4eckre CBOHCTBA HA TIPHMepe

9
peakinuu https://m.edsoo.ru/00adcade
Teopust SNEKTPONUTHYECKOH
10 nnc:ounauuu ananble U ciadble Brannadrers LI
) https://m.edsoo.ru/00adcd68
3ME€KTPOIUTHI
11 HonHble ypaBHEHUS] peaK LU Bromerces T
yP p https://m .edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHCIIOT 1
" « bubnuoteka LIOK
12 OCHOBaHMH B CBETE MMPEACTABISHUHI :
& https:/m.¢ 1u/00add5d8
00 JIEKTPOIMTHYECKOH IMCCOUHALINH
XHUMHYECKHE CBOHCTBA CONEl B CBETE
13 npeacTaBIeHu 00 Bt riieica TIOK
P . https://m.edsoo.ru/00add8b2
IEKTPOJHTHYECKOI AUCCOLMALIUH
14 IToHsiTHE O rUAPOSIH3E COJIEH Buomorexa TIOK
P https://m.cdsoo.ru/00add9d4
5 O6o0uieHne 1 cuCTEMaTH3ALS bubnunoreka [JOK
3HAHUH https://m.edsoo.ru/00addd 12
IIpaxTuyeckas padora Ne 1.
16 «lfemeuue 3Kcni HMEHTAJIbHBIX Bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
33129y
17 O06001enue U cucTeMaTH3aLusl.
IToaroToBka Kk KOHTPOABHOI padoTte
KonrponeHas pabora Ne2 mo teme
18 «DneKTponuTHYeCKas TUCCOLHALIHS Buomorexs LIOK
' https://m_.edsoo.ru/00addecO
XuMHueckne peakiuy B pacTBOpax»
19 O6mas xapakTepHCTHKA FaJIOTeHOB. Bbubmuoreka ITOK

https://m_.edsoo.ru/00addfe2




xJ0pa

Xnoposonopon. Consnas KUCIoTa,

20 XUMHYECKHE CBONCTBA, MOJyYEHHUE, Bubmuoreka LIOK
https://m.edsoo.ru/00ade104
MpHUMEHEHHE
IMpakTnueckas padora Ne 2 o reme
21 «I'I;onyqeﬂne coljmﬂoﬁ KHCTIOTHI, Brpusopea, TS
2 = https://m.edsoo.ru/00ade348
H3y4eHHe e€ CBOHCTB»
Bbruncnenus no ypaBHeHUsIM
22 XHMHYECKHX peazznﬁ, €CJIM OIMH M3 BuoapreRs LK
. https://m .edsoo.ru/00ade488
pEareHTOB J1aH B H30bITKE
2 OOGuas xapakTepucTHKa 3JIEMEHTOB bubmmorexa LIOK
VIA-rpynmsl https://m .cdsoo.ru/00ade64a
ANnoTponHbie MOAN(UKALIMH CEpPBL.
04 Haxoxnenue cepbl 1 €€ coeTMHEeHNH bubnunorexa [IOK
B npupone. XuMHYECKHE CBOHCTBA https://m .edsoo.ru/00ade64a
cepsl
25 Ceposogopon, crpoeHue, Bubnuoreka LIOK
GusnHeckre U XMMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuawbl cepnl. CepHasi KHCIIOTA,
26 (bmmecxuz " xn:mecxne CBOICTBA Beommonet, LIVK
’ https://m.edsoo.ru/00adea28
NpHUMEeHeHne
XHMHYECKHE PeakLMH, JIeKallue B
OCHOBE MPOMBIIILUIEHHOTO crocoda
27 MOJTYYeHNs] CEPHOI KHCIOTHI. bubnuorexa IIOK
XUMHUECKOE 3arpsi3HEHHE https://m edsoo ru/00adec8a
OKpY:KatoLleil Cpeabl COEAHHEHUAMHU
cepbl
28 BriuncneHne MaccoBoii 1011 BbIXO/A bubnuoreka [{OK




MPOAyKTa peakLuu
Ob6obmenne 1 cuCTEMaTU3aLHUsA TIO

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

29 TemaM "T"anorens!" u "Cepa u ee
COeMHEHHS"
OOuas xapaKTepUCTHKA JJIEMEHTOB
30 VA-rpynnbl. A30T, pacnpocTpaHeHHe bubmoreka LIOK
B rpupoze, pusnyeckue u https://m.edsoo.ru/00adecat
XUMHYECKHE CBOICTBA
AMMHaK, ero (puznyeckue u
31 XHUMHYECKHE C(I;OﬁCTBa MOJIYYEHUE U Baonmopers, LK
# TOTY https://m edsoo.ru/00adf004
NpUMEHEHUe
IMpaxruyeckast pabora Ne 3 no reme
32 «ITonyyenne aMmmMuaka, H3y4eHHE ero Btmaorexs. IO
” ’ https://m.edsoo.ru/00adf180
CBOICTB»
33 A30THast KUCJIOTa, €€ pu3HIecKue u bubnnoreka [TOK
J o
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aAMMOHHA B Ka4€CTBE MHHEPAJIbHBIX
34 yaoOpenuii. Xumuueckoe BOnpoioka LUK
J 2
. https://m.edsoo.ru/00adf518
3arpsA3HEHNE OKPYIKAKIIEH Cpezbl
COEJIMHEHUSAMH a30Ta
®ocdop. Oxeun pochopa (V) u
35 (bocg))o pHaﬂ Kucn((t))"ra Q)@Sanecxue H b Horeis LDl
2 o - https://m.edsoo.ru/00adf68a
XMMUYECKHE CBOICTBA, MOJYYEHHE
Hcnons3osauue Gocdaros B
36 KayecTBe MHHEPAJIbHbIX yJ00PEHHUii. bubnnotexa LIOK
D

3arpasHeHue NPUPOAHOI CPebl
¢ocharamu

https://m_.edsoo.ru/00adfc20




Vrnepon, pacnpocTpaHeHue B

bubnuoreka [IOK

37 an?one, (usnueckne 1 XMMHYECKHE hitps.//m_cdsoo.r/00adfd9c
CBOICTBa
Oxcuasl yraepoaa, ux husndeckue u
18 XHMHYECKHE CBOHCTBA. bubnuoreka [IOK
DKOJIOrHYECKUE MPOOJIEMBI, https://m edsoo.ru/00adfebe
CBsI3aHHBbIE C OKCUIOM yriepona (1V)
39 VronbHas Kucjiora u eé cojiu i
https://m edsoo.ru/00ac006¢
IMpakrnyeckas padora Ne 4 ro reme
40 "TTony4yeHue yriekucioro rasa. bubmuoreka LIOK
Kauecrsennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HOH"
ITepBonauanbHbie MOHATHA 00
41 op:annqecxux BellecTBaxX Kak O Bnommprers LIOK B
https://m .edsoo.ru/00ac034¢
COeTMHEHUSIX yTrepoaa
42 Kpemnuii u ero coenunenust SasmERLTTOR
https://m.edsoo.ru/00ac080a
IMpakTnueckas pabora Ne 5. Pemenne
43 9KCNEPHMEHTAIBHBIX 3aJa4 110 TeMe bubnuoreka ITOK
«Baxkneime HeMeTauIbl H UX https://m.edsoo.ru/00ac0bf2
COEUHEHUS»
44 O6001enne 1 cucTeMaTH3aLMs 110
Teme "Hemerambr"
Konrponbhas pabora Ne3 no teme
45 «Bax([:ieﬁmue l:ierviel‘a,n.rlbl U UX Buoarer L0
https://m.edsoo.ru/00acOc 18
COETMHEHUS
46 OO1as xapakTepucTHKa XMMHYECKUX saomoTeny R

https://m .edsoo.ru/00ac103¢ 7




NIEMEHTOB — METAJIOB.
Merannuyeckas CBsizb U
METaJNINYECKask KPUCTAJLJIMYECKAs
pewiérka. Pu3uyecKkue CBOHCTBA
MeTaJlIOB

XUMHYECKHE CBOMCTBA METAJUIOB.

47 DNEKTPOXHUMUYECKUIT psijt babererd, O
9 https://m ¢ 1u/00acl 156
HAMpPsUKEHUIT METAIIO0B
OO6wme crocodpr moyYeHHs
MeTajuioB. CrnaBel. Beraucnenus: no
48 YPaBHEHUSAM XHMHYECKHUX PEAKLIHI, Bromaerers IO 2
https://m edsoo.ru/00ac1156
€CITM OJIHH M3 PEAreHTOB COAEPIKHUT
MpUMeECH
49 IToHsTHE O KOPPO3MH METANIOB Bubiorexa LUK
~ https://m.edsoo.ru/00ac1278
bubnuoreka LIOK
A Henommste memamys: https://m .edsoo.ru/00ac 1 4b2
51 Oxcuabl ¥ THAPOKCHABI HATPHSA U bubnuoreka ITOK
Kajust https://m_.edsoo.ru/00ac14b2
50 [lenouyHO3eMeEIbHBIE METAILIIbI — Bubnunoreka [JOK
KaJIbIIHH U MarHui https://m.edsoo.ru/00ae15¢8
53 Baxknelilnue coeIMHEHUs KaJbLIHs Brgmuomexn LIOK
https://m ¢dsoo.r/00ac15¢8
54 O0o01eHne 1 cucreMaTH3aLus
3HAHMI
55 HKécTkocTh BOJBI H COCOOB! €8 bubnuoreka LIOK
yCTpaHEHHUs https://m .edsoo.ru/00ac 1886
56 IMpakrnueckas padora Ne 6 no reme bubnuoreka LIOK




"JECTKOCTb BOJBI U METObI €€
ycrpaHeHus"

https://m.c 1u/00aclac8

57

AJOMUHAH

bubmuoreka LIOK

_ htips:/m cdsoo.m/00aelc6d

53 AwmorepHbie CBOIiCTBA OKCHAA bubnnoreka LIOK
rHApOKCUAA https://m edsoo.ru/00ae1c64
50 Keseso bubauoreka LIOK
https://m .edsoo.ru/00ac1d86
60 Oxkcuabl, THAPOKCHIbI U COJIH JKejie3a bubmuoteka [JOK
(IT) n xenesa (111) https://m .edsoo.ru/00ac35¢6
61 06061{‘1€Hue M CHCTEMaTH3aLHs
3HAHWI
IMpaxkruyeckas padora Ne 7. Pelienue
6 9KCIMEePUMEHTAJIbHBIX 3a/1a4 10 TeMe Bubnuoreka LIOK
«Baxneifluue meTaibl 1 UX https://m .edsoo.ru/00ae3de8
~ COENMHEHHSD
Brraucnenus no ypaBHeHUsIM
XUMHYECKHX pPeakLuil, eciu OauH U3
63 peareHToB aH B M30bITKE MU bubmuorexa LIOK
COAEPIKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae 1750
MacCOBOH /10JIM BbIXO/1a NPOAYKTA
peakuuu
64 0606ujeﬂue H CHCTEMaTH3aLHsl
3HAHUI
KonTponbHhas pabora Ne4 no teme
65 «Baxkneliuue MeTanibl 0 UX
COEMHEHH»
66 Bemecra n Matepuabl B bubmnmoreka ITOK




MOBCEHEBHOM KU3HU YEJIOBEKA

https://m 1u/00ae3f50

XUMHYECKOe 3arpsa3HeHHe bubnnoreka LIOK
67 3 1
OKpY2Karollei cpesibl https://m.edsoo.ru/00aec4270
68 Ponb xumum B pereHnu 1 bubnuoreka LIOK
IKOJIOTHYECKHUX Mpodiem https://m edsoo ru/00ae4270

OBLEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68







HPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJILHON IMMTPOT'PAMMBI

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble IpeaAMeETHbIE PE3YJIbTATBI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 0011ero 00pa3oBaHus

1

Ilo Teme: ((HepBOHaLIaJ'IbeIe XUMHWYCCKUEC ITOHATUSA»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHITHH. aToM,
MOJIEKYJIa, XMMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE
BEI[ECTBO, CMeCh (OIHOPOAHAs W HEOAHOPOAHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAsI AaTOMHAs M MOJIEKYJISIPHAsT Macca, KOJIUYEeCTBO
BEI[ECTBA, MOJIb, MOJSIPHAsl Macca, MaccoBas OO XHMHYECKOTO
3JIEMEHTa B COCIUHEHHMH, MOJIIPHBIA OOBEM, XUMHUYECKAsl PEaKIHs,
KJacCUpUKALIUS ~ PEeakUMid:  pPeakUuu  COENUHEHHs,  PEeaKIuH
Pa3NIOXKEHUs, PeakUUM 3aMeIleHHs, peakuuu OOMeHa, 3K30- W
SHIOTEPMHUECKHE PEAKIMH, TEIUIoBOH 3(QekT peakuuu, pacTBop,

MaccoBast JI0Jisl BellecTBa (IMPOLIEHTHAsS] KOHIIEHTPAIIHsI) B PaCTBOpPE

1.2

HIUIROCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYECCKUX MOHATHH H

NMPUMECHATDE 5TU MOHATHS ITPU ONMMUCAHUHN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCTIONB30BAaTh XMMUYECKYI0 CHMBOJIMKY ISl COCTaBJICHHS (POPMYJI

BELIECTB U YPABHEHUN XMMUYECKUX PEAKLUI

1.4

PaCKpbIBaThb CMBICJI 3aKOHOB COXPaHEHUA MacCChbl BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOr0 Y4YC€HHs, 3aKOHa

ABoraapo

L5

ONpPEACIIATD BaJICHTHOCTDb dTOMOB JJIEMECHTOB B 6I/IHaprIX

COCIUHCHUAX

1.6

KJIacCU(PUIIUPOBATh XMUMHUYECKHE peakuuu (M0 YUCIy H COCTaBy

YYACTBYIOLIMX B PEAKL[UH BELIECTB, 10 TEIIIOBOMY 3 dexTy)

1.7

BBIYUCJISATD OTHOCHUTEBHYI0 MOJICKYJSIPHYKD W MOJISIPHYH) MAacChl

BCLICCTB




1.8

BBIYUCIISITE MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa 1o (opmyJie

COEJIUHEHMS,

1.9

BBIMUCJIATE MaCCOBYIO OOJIHO BEIICCTBA B paCTBOPEC

1.10

NPUMEHSTh €CTeCTBEHHOHAYYHbIE METONbI NO3HAHUS — HAONI0ACHNUE,
U3MEPEeHUe,  MOJENUPOBAHHE,  JKCHEPUMEHT  (peasbHbld |

MBICJICHHBIN )

ITo Teme: «BaxkHelye npeacTaBUTENN HEOPTAaHUYECKUX BELIECTB»

2.1

paCkpbiBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX TOHSITHH: OKCHUA,

KHUCJI0Ta, OCHOBAHHE, COJIb

22

ONpeaciATh NPHUHAIJIC)KHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

coeanHeHui o Gopmynam

23

KJ'IaCCI/I(I)I/ILII/IpOBaTb HEOPraHN4CCKUEC BEIICCTBA

24

XapakTepu3oBaTh (OMUCBHIBATH) OOIIME XHMHUYECKHE CBOWCTBA
BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXK/Asl OMHUCAHHE MPUMEpPaAMHU

MOJIEKYJIIPHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEaKLU

2.5

MPOrHO3UPOBATH CBOICTBA BCIICCTB B 3aBHCUMOCTH OT HX
KaQUEeCTBCHHOI'0 COCTaBd, BO3MOKHOCTHU IMNPOTECKAHHUA XUMUYCCKUX

HpeBpaLLIeHI/IfI B Pa3JIMYHbIX YCJIOBUAX

2.6

CIeAOBaTh MpaBUJiaM TMOJb30BAHUS XUMUYECKON TOCYyIOH U
1abopaTOpHBIM O0OpPYIOBAaHUEM, a TaK)Ke MpaBUIaM OOpaIIeHHs C
BEIECTBAMH B COOTBETCTBUU € HHCTPYKIHUSMH [0 BBITOJHEHHIO
1ab0OpPaTOPHBIX XUMUYECKUX OIBITOB MO TMOJMYYSHHIO U COOHPAHUIO
razoo0pa3HbIX BEINEeCTB (BOAOPONa M KHCIOPOAA), MPUTOTOBICHHIO
PacTBOPOB C ONPENENEHHON MAacCOBOM JOJIed pPacTBOPEHHOIO
BEIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMHUECKHE SKCIIEPUMEHTHI IO
pACIIO3HABAHUIO PACTBOPOB MIEJNOYEH W KHUCJIOT C TIOMOLIBIO

UHIUKATOPOB (JTakMyc, peHoIPTaIeHH, METUIIOPAHXK U APYTHUE)

2.7

MPOBOJUTB PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKLINN

IlIo Tteme: «llepuomnuecknii 3axkon u Ilepuommdeckas cucrema
xumuueckux sjemMeHToB JI. M. Menneneesa. CTpoeHue aTtoMoB.

Xumnueckas cBsa3b. OKHUCIUTEILHO-BOCCTAHOBHUTEILHbIE peakuum»

3.1

PacKpbIBaTb CMBIC] OCHOBHBIX XUMHYECKUX MOHATUN: AApO aroma,
JJIEKTPOHHBIA CJIOH aroMa, aToOMHas oOpOWUTalb, paguyC arToMma,

XUMHUYCCKAA CBsA3b, MOJAPHAA W HETOJAPHASA KOBAJICHTHAA CBA3b,




3JIEKTPOOTPULIATEIBHOCTb, HWOHHAsl CBSI3b, MOH, KaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHUYCCKUE SJICMEHTHI

3.3

OMHUCHIBATh U XapaKkTepHu3oBaTh TaOnuuHyto ¢opmy llepuomuueckoit
CHUCTEMBbl XHMHUYECKHX 3JIEMEHTOB. pPa3jIM4yaTh MOHATHUS «TJIaBHAs
noarpymma (Arpynma)y u  «modounas mnoarpymma (brpymma)y,

«MaJjibiey» U «OOJIbIINEY nepruoabl

3.4

packpeiBaTh cMmbica Ilepuonuueckoro 3akona .M. Menpaeneesa:
ACMOHCTPUPOBATE TIOHUMAHUE HepHOHquCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHYECCKUX DJJIEMCHTOB OT HUX IIOJOXEHUA B Hepnonnqecxoﬁ

CHCTEME

3.5

COOTHOCHTh  O0O3HAauUeHMs, KOTOpPbIE HUMEITCa B  Tabmuie
«llepuonuueckass  cucrema  XUMUYeCKHX  oinemeHtoB M.
MeHzeneeBa» € UYHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XIMUYECKUX D3JIEMEHTOB (COCTaB W 3apsii siApa, ofliee 4uCIOo

3JIEKTPOHOB H PACIIPEIENICHHE UX IO JIEKTPOHHBIM CIIOSIM)

3.6

ONPEACIIATD CTCIICHb OKHCJICHUA JJIEMECHTOB B 6I/IHaprIX

COCIUHCHUAX

3.7

ONpeneNATh BHI XHUMHYECKOW CBA3M (KOBAJEHTHAs M HOHHAsA) B

HEOPTAaHUYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble IpeaAMeTHbIE PE3YJIbTATBI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus

1

ITo Teme: «BeliecTBo U XUMHUYECKas peaKLIUsD»

1.1

pPacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHX IIOHATHH: pPacTBOp,
3NEKTPOJUTHI, HEINEKTPOJHTHL SJEKTPOTUTHYECKAs] JAUCCOLIUALIMS,
peakuy HMOHHOrO OOMeHa, KaTaliu3aTop, XUMHYECKOEe PaBHOBECHE,
oOpaTumble U HeoOpaTumble peaxuuuy,
OKHCITUTEIIbHOBOCCTAHOBUTEIIbHBIC peakuuy, OKHCITUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOIS,
am(poTepHOCTh,  XMMHUECKas  CBSI3b  (KOBAJIEHTHAs, HOHHA,

MeTaJ'IJ'II/ILIeCKaﬂ), KpUCTAJLIN4ICCKas peméTKa, CIlIaBbl, CKOpPOCTb




XUMHUYECKOU peaKkLuu

1.2

HWIUIROCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHH H

MPUMCHATD 5TU MOHATHS IMPU OMMUCAHUHN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITb YPaBHEHHUS 3JIEKTPOJUTUYECKON IUCCOLMALMN KHUCIOT,
LIeJIouel W COJIeH, MOJIHbIE U COKpALIEHHbIE ypPaBHEHUS peaKLUi

UOHHOIO 00MeHa

1.4

paCKkpbiBaTh CYIMHOCTb OKHCJIMTCIBHO-BOCCTAHOBUTCIIBbHBIX peaKL[I/Iﬁ

MOCPEICTBOM COCTABJIEHHSI SJIEKTPOHHOTO OaslaHCa 3TUX PEaKIHii

L5

MIPOBOJUTB PACUETHI IO YPABHEHHUIO XUMUYECKON PeakLuu

ITo Temam: «Hemeramnabl M UX COEOIMHEHUSI» U «MeTaibl U HX

COCAUHEHU A

2.1

XapaKTepru30BaTh (OMUCHIBATH) O0IME U CrieU(pUIeCKIe XUMUISCKUE
CBOWMCTBA TPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKAAs OMHCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHHI COOTBETCTBYIOLINX

XUMHYECKUX PEaKLUil

22

COCTaBJIATb YpPaBHCHUA peaKHHﬁ, NOATBCPKAAOIINX CYIICCTBOBAHUE

FeHETHYECKOM CBSI3H MEXKY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

23

MPOrHO3UPOBATH CBOIMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXKHOCTU MNPOTCKAHUA XUMUYCCKHUX HpeBpaLLIeHI/IfI B pa3JIMYHbIX

YCJIOBUSIX

24

CIeAOBaTh MpaBUJiaM MOJB30BAHUS XUMHUYECKON TOCYyIOH U
1abopaTOpHBIM O0OpPYIOBAaHUEM, a TaK)Ke MpaBUIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIHUSIMH IO BBITOJHEHUIO
71a00PaTOPHBIX XHUMHUYECKUX OIBITOB MO TMOJIYYEHUIO W COOUPAHHIO

ra3oo0pa3HbIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO Ta3a)

2.5

NpoOBOAUTL PECAKIHNM, MOATBCPXKAAOIMNE Ka4eCTBEHHBI COCTaB
Pa3JIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM HYTéM xXJiopua-,
Opomun, wommn, kapOonat, (ocdar, cunmkar, cyJbdar,
TMAPOKCUANUOHDBI, KATUOHbBI aMMOHUS, HOHbI H3YYCHHBIX MECTAJJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB

Ilo Teme: «XuMus U OKpy>Karo1asi cpena»

3.1

PacKpbIBaTh CMBICJ OCHOBHBIX xuMmuyeckux mnonstuil: [IJK

BEIICCTBA, KOPPO3UsA METAJIIIOB

3.2

MNPUMECHATE OCHOBHBIC OICpalniu MBICITUTEITBHOMN JACATCIIBHOCTH —




aHAM3 W CHUHTE3, CpaBHEHHUe, O0O0O0IIeHNe, CHCTeMAaTU3aLUIO,
BBIABJICHUC TIPUYHUHHO-CICACTBCHHDBIX CBSI3€H — AJid U3y4U€HUA
CBOICTB BCIICCTB U XUMHYCCKHUX peaKLIPIﬁ; €CTCCTBCHHOHAYYHbBIC
METOIbl TO3HAaHUST — HAONMIOZEHUWE, HW3MEPEHHE, MOJEIHPOBaHMUE,

SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBIH)




HHPOBEPAEMBIE DJIEMEHTBI COIEP/ KAHUA

8 KVIACC

Kon

IIposepsiemMblii 3j1IeMeHT COAEPKAHMS

HepBOHaLIaJ'IbeIe XUMHNYECCKHE ITOHATHUA

1.1

IIpenmer xumuu. Poap XMMUU B KU3HU 4Ye€JIOBEKAa. XUMHsI B CUCTEME Hayk.
Tena n BemecTBa. Pu3nyueckue CBONCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE

BCLICCTB

1.2

IlonsiTHE O METOAAX IMO3HAHUA B XHMMHU. Yucreie B€IICCTBA U CMECH. CriocoObl

pasaesieHus cMeceit

1.3

ATOMBI U MOIJICKYJIBL. Xumuueckue 3ieMeHTbl. CHMBOJIB  XUMHYECKHX

sneMeHTOB. IIpocTeie U cioXkHbBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

1.4

Xumnueckas GopMysia. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOAHCTBA  cocTaBa  BemecTs.  OTHOCUTeNnbHAass ~ aroMHas — Macca.
OtHocuTenbHAS MONIEKYJIIpHAs Macca. MaccoBasi 40 XUMHUYECKOTO 3JI€MEHTa

B COCIMHCHHNU

L5

KonuuectBo Bewmecrsa. Monb. MonsipHass macca. B3auMOCBsSI3b KOJIMYECTBA,
MacChl U YHCNIA CTPYKTYPHBIX €OWHUIl BemecTBa. Pacuérbl mo ¢opmynam

XUMHUYCCKHX COGI[I/IHGHI/Iﬁ

1.6

dusnueckue U XMMHUYECKUE sABJICHMs. XUMHUYECKas peakuus U €€ NMPU3HAKU.
3aKOH COXpaHEHHs] MacChl BEIECTB. XUMHUUYeCcKue ypasHeHus. Kinaccupukanms

XUMHUYECKUX PEeaAKIHi (COeTUHEHUS], PA3JIOKEHUs, 3aMeIeHus, OOMeHa)

1.7

XUMHUYECKUN 3KCIIEPUMEHT. 3HAKOMCTBO C XUMHYECKOH MOCY0H, ¢ NMpaBUIaMHu
pabotel B jabopatopuu u mnpuémamu oOpalieHus ¢ J1adOpPaTOPHBIM
obopynoBaHueM, H3y4YeHHE U OMuUcaHue (QHU3UUEeCKNX CBOWCTB 00pasmoB
HEOPraHMYECKUX BEINECTB, HaOmoneHne (usndecknx (IUIaBJIEHHE BOCKA,
TasHUE JIb/la, PAaCTHUPAHHUE caxapa B CTYIKE, KUIIEHWE W KOHACHCAIHs BOABI) U
XUMHYECKUX  (TOpeHHe CBeYH, [MPOKAJIMBAHWE MEOHOW  IPOBOJIOKH,
B3aMMOJCICTBHE MeJla C KHUCJIOTOW) siBieHUH, HAONIOIEeHue W ONKCaHUe
NPU3HAKOB TMPOTEKAHWS XMMHUYECKHX peakuuil (pas3jokeHue caxapa,
B3aUMOJICIICTBHE CEpHOW KHCJIOTBI C XJOPHAOM Oapusi, pas3jioKeHHe
ruapokcuna Meau(ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE JKeJI€3a C PaCTBOPOM

comu meau(Il), m3yuenue cnocobOB pazneneHus: cMeceil (C TOMOIIBI) MAarHUTa,




(buIBTpOBaHUE, BBIMIAPUBAHWE, IUCTHILUISALMS, Xpomatorpadus), MpPOBENeHUE
OUYMCTKHU MOBAPEHHOU oMU, HAOFOICHNE 1 OMICAHUE PE3YJIbTATOB MPOBEICHUS
OMBITA, WLTIOCTPUPYIOLIETO 3aKOH COXPAHEHHsI MAacChl, CO3aHUE MOZeJei

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueiiiue npeacTaBUTENN HEOPTAHUUECKUX BEILECTB

2.1

Bozgyx — cmecp razos. CocrtaB Bo3nyxa. Kucimopom — snemeHT u mpocToe
BemecTBo. HaxoxkmeHne kKuciopoma B mpupone, PU3NYeCKHe M XUMHUYECKHE
coticTBa (peakumu ropeHus). Oxcunbl. Ilpumenenune kuciaopoma. CrocoObl
NOJIy4eHUs1 KHcjopoda B JabopaTopuu W MpoMbIIIeHHOCTH. Kpyrosopor

kucnopoaa B npupoze. O30H — aJuIoTponHas MOIU(pUKaLUs KUCIOPOaa

22

TennoBoit 3 dexT XuMUUECKOH peakIuy, TEPMOXUMHUYECKNE YPABHEHHS, SK30-
U 3HAOTepMUYecKkue peakiuu. TOMINBO: Yroyib U MeTaH. 3arps3HeHHe BO3yXa,

yCUJIEHHEe TApHUKOBOTO 3(pdexTa, paspyimeHne 030HOBOTO CIIOST

23

Bonopon — snemeHT u mpoctoe BemrecTBo. HaxoskmneHune Bomopona B MpHpOIE,
¢bm3uyeckne W XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTONYYEHHSL.

Kucaors! u conu

24

MounsipHblit 00BEM ra30B. Pacuérsl Mo XUMHUECKUM yPABHEHUSIM

25

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBOpuTEnab. PacTBOpBHL
HacpienHble 1 HEHACBHIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIECTB B BOJAE.
MaccoBass npons Bewectsa B pacTBope. XHUMHUYECKHE CBOMCTBA BOMBL
OcHoBanusl. Ponp pacTBOpoB B mpupoAe U B KU3HM denoBeka. Kpyrosopor
BOIBI B Mpupofe. 3arps3HeHue NpupoaHbIXx BoA. OxpaHa M OUHUCTKA

MPUPOIHBIX BOA

2.6

Knaccudpukanmst Heopranwdeckux coenuHenmit. Oxcuppl.  Knaccudukamms
OKCHIOB: coieodOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HeconeoOpaszyromue. HomeHknatypa oxkcuaoB. PuU3MYEeCKHEe U XUMHUYECKHE

CBOICTBa OKCHIOB. Ilonydyenune okcuaos

2.7

OcHoBanmst. Knaccudukanusi OCHOBaHWH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMmeHnknatypa ocHOBaHH. PU3NYECKUE U XUMHUYECKHE CBOWCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUi

2.8

Kucnorer. Knaccupukanus kucnor. Homenkmatypa kucnor. ®usndeckne u
XUMHYECKHe CBOHCTBAa KUCHOT. PsAn axtuBHocTH Metamnos H.H. bekerosa.

IlonyueHnne kucnor

29

Comu. Homenknatypa coseil. @usnueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITonyuenue conei




2.10

I'enerudeckas CBsI3b MEXKAY KiIaCCaMU HCOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XWMHYECKUN  3KCIEPUMEHT. KA4eCTBEHHOE OMNpefeeHue  COAep KaHus
KHCJIOpOZia B BO3AyXe, MOJy4deHHe, cOOMpaHMe, PAclO3HABAHME U W3yYEHHUE
CBOWCTB KHCJIOpPONa, HAOMIOIeHNE B3aUMOICHCTBHUS BEIIECTB C KHCIOPOAOM U
yCJIOBHSI BO3HUKHOBEHHS M MPEKpAIleHus] ropeHns (Tokapa), O3HAKOMIJICHHUE C
oOpasmaMy OKCHUIOB U OIHCAaHWE WX CBOWCTB, NOJy4eHHe, codupanue,
pacro3HaBaHWE M M3YYEHHUE CBOWCTB BOAOpoaa (TOpeHHe), B3aUMOAEHCTBHE
Bonopoaa ¢ okcuaoMm Meau(1l) (BO3MOKHO MCMONB30BAHIE BHICOMATEPHAIIOB),
HaOmroleHne OOpasLoB  BEINECTB KOJWYECTBOM | MOJib, HCCIIEIOBaHUE
0COOEHHOCTEH pacTBOPEHUs] BELIECTB C PA3UYHOW PACTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOH AOJEH PacTBOPEHHOIO
BEIECTBA, B3AaUMOICHCTBHE BOIBI C MeTalaMU (HATPHEM M KaJIbLHEM)
(BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB), OINpPENEJIeHHE pPacTBOPOB
KHACJIOT M WIeJNIOYeH ¢ IOMOINBI0 WHAMKATOPOB, HCCIEAOBAaHUE OOpa3LOB
HEOPraHMYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, HAOIONEHHE W3MEHEHUS
OKpacKM WHAUKATOPOB B pacTBOpax KHUCIOT U IIeJo4ell, H3ydeHue
B3aumoneiicteusa okcuma menu(ll) ¢ pacTBOpOM CepHON KHCIIOTBI, KHUCIOT C
MeTaJlJIaMU, peakLuil HeHTpalu3aluu, NoJyueHue HepacCTBOPUMBIX OCHOBAaHMI,
BBITECHEHHE OJHOrO0 MeTajula JpPyrMM M3 pacTBopa COJIM, peLIeHue
SKCIIEPUMEHTANBHBIX 337a4d Mo TeMe «BakHeline kiacchl HEOPraHUYECKUX

COeIUHEHUI»

Ilepuoanueckuii 3axoH u Ileproandeckas CUCTEMa XUMHUYECKUX 3JIEMEHTOB
. U. Menneneesa. CtpoeHne aToMOB. XUMHU4YECKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCJIBHBIC PCAKITUN

3.1

IlepBble MONBITKH KJIACCH(PHUKAIMA XUMHYECKUX 3jieMeHTOB. IloHsTHe O
IPyIIax CXOOHBIX 3JIEMEHTOB (INEOYHbIE U IIEJOYHO3EMEJbHBIE METAIIbI,
rajoreHbl, MHEPTHbIE Ta3bl). DJIEMEHTBbI, KOTOpble 00pa3yroT ampoTepHbIE

OKCHUOBI U TUAPOKCHUABI

3.2

Ilepuoanueckuii 3axon. Ilepuoandeckas cucreMa XuMu4deckux saemeHTos .M.
Menneneesa. Koporkonepuonnas 51 JUIMHHONIEPUOAHAS bopmbl
Ileppuoanueckonn cucrembl xumuueckux osnementos JI M. Menneneesa.
Ilepuoael u rpynmnbl. PU3NYECKUN CMBICI MOPANKOBOTO HOMEpPA, HOMEPOB

MepHoOJa U IPyIIbI 3JIEMEHTA
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Ctpoenue aromoB. CocraB aToMHbIX saep. M3ortonbl. Dnexktponsl. CTpoeHue

3JIEKTPOHHBIX O0OJIOYEK AaToMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB




Ilepuoanueckont cucremnl JI. M. Menneneesa. XapakTepUCTUKA XUMHYECKOIO

3JIEMEHTA MO €ro nojokeHuro B Ilepuoauyeckoil cucreme .M. Menneneena

34

3aKOHOMEPHOCTH H3MEHEHHs paauyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIpPyNnaM M NepHOAaM.
3Hauenue Ilepuonuueckoro 3akoHa u Ilepuonuyeckoll CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JIsl pa3BUTUS Hayku U mpaktuku. (M. MeHneneeB — yu€HbIl U

rpakIaHuH

3.5

Xumudeckasi CBsi3b. KoBasieHTHast (TIONsIpHAasT MW HEMOJSIPHAsI)  CBS3b.

QHGKTpOOTpI/ILIaTeJ'IbHOCTb XUMHYECKHUX 3JIeMeHTOB. MIOHHAsI CBS3b

3.6

Crenenb okucieHus. OKUCIUTEIbLHOBOCCTAHOBUTEIBHBIE peakuuun. Hpoueccm

OKHCJIEHUS U BOCCTaHOBJIEHHS. OKUCIIUTEIN U BOCCTAHOBUTENIHN

3.7

XUMHUECKUH SKCIIEPUMEHT: H3Y4YeHHe OOpas3sloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THAPOKCUAA LUHKA C pPacTBOPaMU KUCIOT U
L1eJI04eH, MPOBENEHUE OMNBITOB, WJUTFOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKIN (TOpEHUE, PEaKLIUN PA3JIOKEHUs], COSTUHEHS)

9 KVIACC

Kon

IIposepsiemMblii 3jIEeMEHT COAEPKAHUSA

BewectBo n xumuyeckas peakuus. [losropenue

1.1

Ilepuoanyeckuii 3akoH. Ilepnonnueckas cucteMa XuMu4eckux saemeHTos .M.
Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTM B M3MEHEHMM CBOMCTB
XUMUYECKUX DBJIEMEHTOB IIE€PBbIX TPEX IMEpPUOJOB, Kajus, KalbLMs M HX
COeIMHEHUN B COOTBETCTBHM C IOJIOKEHHEM 3JIEMEHTOB B llepuommnueckoii

CUCTEME U CTPOCHHUEM UX ATOMOB

1.2

CtpoeHue BelecTBa: BHUAbI XUMHYECKOH CBsI3U. THIBI KPUCTAJUIMYECKUX
PEeLETOK, 3aBUCUMOCTDb CBOMCTB BELIECTBA OT THUINA KPUCTAUINYECKON PEIIETKH
U BUJAa XUMHUYECKOH cBsizu. Kiaccupukanus 1 HOMEHKIIATy pa HEOPraHUIECKHX
BEIIECTB (MEXIYHAPOOHAs U TPUBHAJIbHAs). XUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCA K  PAa3sAU4YHBIM  KJIACCaM  HEOPraHWYeCKHX COCIMHEHUMH,

FCHETUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB

1.3

Knaccudukanust XMMHYECKUX PEAKLHHA 10 PAa3JIMYHbIM MPU3HAKaM (110 YUCTy U
COCTaBy YYACTBYIOLIMX B PEAKIHMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, mo

M3MEHEHHUIO CTEIeHEeN OKHCJICHHS XUMHYECKUX JJIEMECHTOB, IIO O6paTI/IMOCTI/Ij




O Y4YacTHUI0 KaTauu3aTopa). OJK30- U HHAOTEPMHUECKHE  PEaKIIHH,

TEPMOXUMHUYCCKUE YPABHCHUA. IlonsTHE O CKOPOCTH XUMHYECKOMN pe€akuuu

1.4

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKHX peakuusx. IloHsatue o
TOMOT€HHBIX M T€TePOTreHHBIX peakiusx. [IoHsITHE 0 XMMUYECKOM PaBHOBECHH.
@DakTOphl, BIMSIOLINE HA CKOPOCTh XHMHYECKOH pPEaKUUH U TOJOKEHHE

XUMHUICCKOro PaBHOBECHSA

L5

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakuuu, 3JIEKTPOHHBIN Oamanc
OKHCJIMTEJIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMM
OKHCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PE€AaKLUUH € HCMNOJb30BAHUEM METONA

3JIEKTPOHHOTO Oajtanca

1.6

Teopust 371€KTPONUTUYECKON NUCCOLMALIUU. DJIEKTPOJIUTEl U HEDJIEKTPOJIUTHI.
KaTunonsl, annoHel. MexaHHU3M IHUCCOLMALMN BELIECTB C Pa3JIUYHbIMU BHIAMU
xummuueckon cesizu. Crenenp auccounany. CUibHbIC U CaOble 3JIEKTPOIHTHL.
Peakunu moHHOro oOMeHa. YCiOBHSI MPOTEKAHHs PEaKIMii MOHHOTO OOMEHa,
MOJIHbIE U COKpAlLI€HHbIE HOHHbIE ypaBHeHUs peakuuil. CBOICTBa KHCIOT,
OCHOBAaHMN H COJieH B CBeTe TPEIACTABICHUN OO0 BIEKTPOIUTHYECKON

nuccounanuu. KauectseHHble peakuinu Ha MOHBL. [loHsATHE O ruapONU3e coneit

1.7

XUMHYECKUH 3KCIEPUMEHT. O3HAKOMJICHHE C MOICNSMH KPUCTAJUIMYECKUX
PEETOK HEOPTaHMYECKUX BEINECTB — METAJUIOB M HeMeTauloB (rpadura u
ajMasa), CJIIOKHBIX BeIIeCTB (XJIOpUAA HATpPHsl), UCCIEAOBAHUE 3aBHCUMOCTH
CKOPOCTH XHUMHYECKOH peakUuh OT BO3ACHCTBHS PAa3JIUUHBIX (PAKTOPOB;
UCCeOBaHUE  3JEKTPOMPOBOAHOCTH  pPAcTBOPOB  BELIECTB,  MpoLecca
OMCCOLMALIMK  KHUCJIOT, Inejouell u  cojell (BO3MOXHO HCIOJb30BaHHE
BU/ICOMATEPHAJIOB), MPOBEICHHE OMNBITOB, WUIOCTPUPYIOIINX MPU3HAKU
NPOTEKAHMS PEaKLii HOHHOro oOMeHa (00pa3oBaHUE OCaAKa, BBIACIEHUE Ia3a,
o0pa3oBaHUE BOJbI), OMbBITOB, WIIIOCTPUPYIOIIUX MPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEINIbHBIX PeaKLHil (TOpeHHe, peakLuH Pas3sIoKEeHHUs, COCAHHEHHs),
pacno3HaBaHKHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKkLuil

Ha MOHBI, PEIICHUE SKCIICPUMCHTAJIBHBIX 3a4a4

Hewmertannbl u nx COCAUHECHUA

2.1

Obmasi xapaktepuctuka rajoreHOB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTenieHn okucieHus. CtpoeHue u pu3nydeckue CBONCTBA MPOCTHIX
BEIIeCTB — TrajoreHoB. XWMHUYECKHe CBOWMCTBA Ha MpHUMEpPe XJopa
(B3aMMOpEiiCTBHE C METAUIaMH, HEMETaJUIaMH, Iiejouamu). XJIOPOBOAOPOL.

ConsHas kUCIIOTa, XUMHUYECKHE CBONCTBA, MOJIydeHue, npuMeHeHue. Jleiictsue




XJIOpa U XJIOPOBOAOPOAA HA OPraHU3M ueJOBeKa. BakHelinue XJIOpUAbl U UX

HaxOXXAEHUE B IPUPOLE

22

OObmast xapakTtepuctuka 31eMeHTOB VIA-rpynmbl. OcobeHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTerneHn okucieHus. CtpoeHne u GpusnuecKkue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIIN
KUCJIOpPOoJa U cepbl. XUMHYECKHE CBOMCTBAa cepbl. CepoBONOPOI, CTPOCHHE,
(I)I/ISI/ILIGCKI/IG A XUMHYECKHe CBOMCTBA. OKCI/II[bI CEPbl KaK MNpPEACTaBUTEIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJI0Ta, (I)I/ISI/ILIGCKI/IG 1 XUMHYECKHe CBOICTBA
(obmue kaxk mpencTaBUTENs Kjlacca KHCIOT M cnenuduyeckre). XUMHUECKHe
peakuy, JeKallue B OCHOBE MPOMBIIIJICHHOTO Croco0a MONy4YeHHsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CepHOfI KHCJIOTBI, Ka4Y€CTBCHHAsA pPCaKLHA Ha
cynbdar-uon. HaxoxmeHue cepbl U €€ COSNMHEHHI B NPUPOAE. XUMHUYECKOE
3arpsiI3HEHUE OKPY KAKOIIEH Cpeabl COSTUHEHUSMU Cepbl (KHUCJIOTHBIE NOXKIH,

3arpsi3HEHHE BO3AyXa M BOJOEMOB), CITOCOOBI €r0 MPeIOTBPALSHHS
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OOmast xapakrepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepPHbIEC CTEIIEHU OKUCIICHUS. A30T, PaclpOCTPaHEHHE B IPUPOJE,
¢dusnyeckne u xuMudeckne cporictea. Kpyrosopor asora B mpupoae. AMMHAK,
ero ¢usnvyeckne U XMMHUYECKHE CBOICTBa, MojiydeHue u npumeHenue. Comu
aMMOHUs, UX (U3HYecKMe ¥ XHMUYECKHE CBOICTBA, MPHUMEHEHHE.
KauectBeHHast peakuusi Ha MOHBI aMMOHUSI. A30THasl KHCJIOTa, €€ MONyYeHHe,
¢dusnyeckne U XUMHYECKHe CBOICTBa (OOIIME Kak TNPEeNCTaBUTENs Kiacca
KHCIOT M cnenudpudeckne). Mcnomp3oBaHue HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MHHEPAIBHBIX YAOOpEeHUH. XUMHUYECKOE 3arpsi3HEHHE OKPYIKaroLIeh
Cpeabl COEMUHEHUSIMU a30Ta (KUCIIOTHBIC TOXKIH, 3arpsi3HEHUE BO3yXa, MOYBBI

U BOJIOEMOB)
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Docdop, ammorponHbie Mogudukamun ocdopa, pU3NIECKHe U XUMUIECKHE
ceoiicta. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGU3NIECKUE W
XUMUYECKHe CBOMCTBA, TosyueHue. Mcnomp3oBanue ¢ocdaroB B kadecTse

MUHEPAIbHBIX YIOOpEHH

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcobGeHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTENEHH OKUCIEHMS. YTJIEepOA, aJUIOTPOIHBIE
Monu(pUKAIUK, PACIPOCTPAHEHHE B TpUpoae, (U3MUECKHe U XUMUYECKHEe
csoiictBa. Ancopbuusi. Kpyrosopor yriaepoma B npupone. Okcuael yriaepoaa,
nux (1)I/ISI/ILIGCKI/IG U XUMHYECKHE CBOﬁCTBa, HeﬁCTBHe Ha JKHUBBIC OpPTraHHU3MBbI,

MOJIYUYCHUEC U NIPUMCHCHUC. OKOoJIOrH4ecKue 1'[p06.]'IeMbIj CBA3aHHBIE C OKCHJIOM




yrnepona(lV), rumore3a rio0aNbHOTO TMOTEIUICHHUS KJIMMAaTa, NapPHUKOBBIN
spdexr. YrompHas kuciaoTa W €€ CONM, UX (UINUECKHEe U XHUMHUYECKUE
CBOWCTBa, MOJydeHne W TpumMeHeHue. KadecTBeHHast peakiiusi Ha KapOOHaAT-
uonbl. Ucnonp3oBanue kapOOHATOB B OBITY, MENUIIMHE, MPOMBIILIEHHOCTH U

CEJILCKOM XO3SUCTBE

2.6

[TepBoHauagbHBIE MOHATHS 00 OPraHMYECKUX BEINECTBAX KaK O COCAMHEHUSIX
yriaepopa (MeTaH, 3TaH, 3TWIEH, ALETWIEH, STaHOJ, IJIUIEPHUH, YKCyCHas
kuciora). Ux coctaB m xummueckoe crpoeHue. [loHsTHe o Ouomormuecku
BAXHBIX BEILIECTBAX. JKHMpax, O€NKax, yrieBoJax — U WX pPOJU B IKU3HU
yenoBeka. MarepuanpbHOe €IUHCTBO OpPraHMYECKUX U HEOPraHMYeCKHUX

COeqUHEeHUN

2.7

Kpemunii, ero ¢usmueckue W XHUMHYECKHE CBOICTBa, IMOJNy4YeHHE U
npumMeHenne. CoexanHeHus: kpeMHusi B npupope. OOumme mpencraBieHus o0
okcune kpeMHuA(IV) u kpemaneBoit kucnore. CHIIMKATBI, UX UCIOJIB30BAHUE B
OBITY, MEIUIIHE, TPOMBILUICHHOCTH. BayKHeHIIe CTPOUTENbHbIE MaTEepPHAIbL:
KepaMHuKa, CTEKJIO, IeMeHT, OeToH, skeje300eroH. [Ipobiemsl Oe3omacHOrO

HCIOJIb30BaAHUA CTPOUTEIJIbHBIX MaTCPUAJIOB B HOBCGHHGBHOP'I JKU3HHU

2.8

XUMUYECKUH HKCIEPUMEHT. H3y4eHHe O0pa3loB HEOPraHMYECKHX BELIECTB,
CBONCTB COJISTHOM KHUCJIOTBI, NIPOBEICHUE KAaYECTBEHHBIX PEAKLM Ha XJIOpPUA-
HOHbI M HaONIOAEHWE NPU3HAKOB WX MPOTEKAHMS, OMBITHL, OTPAKAIOIIHE
¢du3nUecKre 1 XUMUYECKIE CBOWCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
HCTIOJB30BAHNE BHIECOMATEPHANIOB), O3HAKOMIIEHHE C oOpasuamu XJIOPHUAOB
(rajJoreHUIOB), O3HAKOMJIEHHE ¢ oOpasmamMu cepbl U €€ COSAMHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BAHUE BHIEOMATEPHANIOB), HAOMIOAEHHE Ipolecca
oOyrnMBaHusl caxapa MoJ ACHCTBHEM KOHLIEHTPUPOBAHHOH CEPHOW KHCJIOTHI,
U3yueHHe XUMUYECKUX CBOMCTB pa30aBIIeHHOW CEPHON KHCIOTBI, POBEACHHE
Ka4eCTBEHHOH peakuuu Ha cyib(ar-uoH U HaOmOAeHHE TpuU3HaKa e¢
MPOTEKAHUST, O3HAKOMJICHHE ¢ (PH3UYEeCKUMHE CBOMCTBaMHu a30t1a, Gochopa u ux
coenMHEHNH (BO3MOJKHO HCHOJb30BAHHE BHIEOMATEPUANIOB), oOOpa3Lamu
a30THBIX U PocHOpHBIX yAOOpEHUIs; oMyueHne, COOUpaHue, pacro3HaBAHUE U
U3y4YeHHE CBOMCTB aMMHaka, NpPOBEIEHHE KaueCTBEHHBIX peakIUil Ha HOH
aMMOHUsT U (ocdar-uOH W H3yUYEHHE TMPU3HAKOB HX MPOTEKAHMS,
B3aMMOJEHCTBIE KOHIICHTPUPOBAHHOW a30THOHN KUCJIOTHI ¢ MENbIO (BO3MOKHO
UCTIOJIB30BAHUE BUIEOMATEPUANIOB), HM3YYEHHE MOZENeH KPHUCTAIITHMYECKUX
pemérok anmasza, rpadura, QyJulepeHa; O3HAKOMJIEHHE C IPOLIECCOM

ancopOuMM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM H yCTPOWCTBOM




NPOTHBOra3a; MONydeHHe, coOMpaHHue, PaCloO3HABAHHWE U H3yUYEHUE CBOWCTB
YIJEKUCIIOTO Tra3a, NPOBENEHHE KadeCTBEHHBIX peakUuil Ha KapOoHAT- |
CHUJIMKAT-UOHbl W M3yY€HUE IMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIJIEHUE C
MPOAYKLMEN CHINKATHOM MPOMBILIIIEHHOCTH, peLIeHHe 3KCIepHMEHTaNbHbIX

3a1a4 o reMe «BajkHeline HeEMeETaJUIbl U UX COEIUHEHUSD)

MerTaibl 1 UX COCAUHECHUA

3.1

OO0wast XxapakTeprCTUKa XUMHYECKHIX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nonoxkeHuss B llepuomnueckoln cucremMe xumudeckux saemeHtos /[ M.
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTalIoB. MeTananyeckas CBsi3b U
MeTaljauyeckas KpUCTaJJIM4eckas pelérka. JJEeKTPOXUMUYECKU  psA

HaIpPsIKEHUH METaJIOB

3.2

QusnyecKkue U XUMUYECKHEe CBOHCTBA MeTa/uioB. O0Imue CriocoObl MOy YeHHS
MeTayuioB. [IoHATHE O KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CrijiaBel (CTalb, 4yTyH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B

OBITY ¥ MPOMBILLIEHHOCTH

3.3

IIlenounble MeTannel: mojokeHHe B llepuoanueckoil cucteMe XUMHUYECKHUX
sneMeHTOB [ M. Menneneesa, CTpoeHHe UX aTOMOB, HaXOXXIEHUE B MPUPOLE.
dusnyueckre U XMMUYECKIE CBOMCTBA (Ha mpuMepe HaTpust U Kamwst). OKCUIbI U
TUAPOKCUABI HATpUA W KaJius. HpI/IMeHeHI/Ie MICJIOYHBIX METAJJIOB H HX

COeqUHEeHUN

3.4

IMlenouHo3emMenbHBIE  METaNIbl MarHUM W KalblWH.  TIOJIOXKEHHE B
Ilepuoanueckont cucreme xumudeckux snemenTos J[ M. Menneneesa, ctpoenune
X aTOMOB; HaxoXieHue B mpupone. Pusmueckue U XUMHUYECKHE CBOMCTBa
MarHusi U Kajplus. BaxHeWlne cOoequHeHHs KaiubLusi (OKCHI, THAPOKCH,

comu). XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

Amomunuii: nonokenue B Ilepuommdeckoi cucTeMe XUMHUYECKHX 3JIEMEHTOB
J.U. Menneneesa, cTpoeHHE aroMa, HaxoxxiaeHue B npupone. dusuueckue u
XUMHYECKHE CBOMCTBA amfoMuHusl. AM(OTepHBIE CBOWCTBA OKCHIA U THIPOKCHIA

AJIIOMUHUA

3.6

Keneso: nonoxkenue B Ilepuoandeckoii cucreme xumudeckux saemeHToB ..
MeHnneneeBa, CTpOeHHE aTOMa, HaxokaeHWe B mpupone. Pusuuveckue wu
XUMHUECKHe cBoHcTBa kenesa. Okcuabl, TUApokcuabl U conu skeneza(ll) u

xenesza(lll), mx cocTap, CBOWCTBA U MOJyUeHUE

3.7

XUMHUYECKUM SKCIEPUMEHT. O3HAKOMJICHUE C O6pa3LIaMI/I METAJIJIOB U CIIJIABOB,

uX (PU3NUECKUMHU CBOWCTBAMH, H3yU€HHE pEe3yJIbTaTOB KOPPO3UH METAJUIOB




(BO3MOIKHO UCTIOJIb30BaHUE BUIEOMATEPHAJIOB), ocobeHHOCTEH
B3aUMOJEHCTBHA OKCHIA KajbLUs M HATPUs C BOXOH  (BO3MOXKHO
UCITIOJNB30BAHUE BUACOMATEPHAJIOB), HCCIICIOBAHUE CBOWCTB JKECTKOW BOJBI,
nmporiecca TOpPEHHsI Kejiesa B KHCIopoae (BO3MOXKHO —HCIIOJIb30BAHHE
BUIEOMATEPHAJIOB), NMPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKLUN Ha MOHBI
(MarHus, Kanpums, amioMuHHA, nuHKA, skeneza(ll) m xenmesa(lll), memu(Il);
HaOJIFOIEHNE W ONHCAaHNE MPOLIECCOB OKPALTUBAHUS IIJIAMEHH MOHAMH HATpPH,
Kaaust W Kajublust  (BO3MOXKHO — HWCIOJB30BaHHE  BUAEOMATEPHAJIOB),
uCcclieioBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHUHHS M THIPOKCHIA
LIUHKA; PELICHNE SKCIIEPIMEHTAIbHBIX 3a7a4 1o TeMe « BaxkHeie MeTaisl 1

HUX COCOUHCHU»

XHUMHS U OKpy>Karolas cpeaa

4.1

Hosble MaTepuanbl U TeXHOJOrHMU. BemecTsa U MaTepualibl B MOBCEAHEBHOMN
JKM3HU 4eJIOBeKa. XUMHUS U 300pOoBbe. be3omacHoe ucnoab30BaHUE BELIECTB U
XUMUYECKUX peakuuii B Obity. Ilepasi moOMOIIb NPpH XUMHUYECKUX OXKOTax U

OTPABJICHUSIX
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OCHOBBI ~ 3KOJIOTHYECKOW  TIPaMOTHOCTH.  XUMHYECKOE  3arpsi3sHEHHE
okpysxatomiei cpeas! [1JIK. Ponb XxuMuu B pelieHHH 3KOJOTHYECKUX MPoOIeM.
[IpuponHble HCTOYHUKH YTIEBOAOPOAOB (yroyib, NPUPOAHBIA Tra3, He]Th),

MPOAYKTHI UX MepepaboTKH, UX POJib B OBITY U MPOMBIILIEHHOCTH
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XUMUYECKUH SKCIIEPUMEHT. M3y4YeHHEe 00paslioB MaTEPUAIOB (CTEKJIO, CILIaBhI

METAJUIOB, MTOJIUMEPHBIE MaTEPHAJIbI)




MPOBEPSEMBIE HA OI'D IIO XUMUHU TPEBOBAHUS K
PE3YJLTATAM OCBOEHUS OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUS

Kon
NMPOBEPSIEMOr0
TpeboBaHUSA

IIposepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/ibTATAM
0a30B0Or0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 001ero odpasosanusi Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SIBJICHHH NPUPONBL, TOHUMaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOH HAayKH Kak OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIel KyJbTypbl U MPAaKTHUYECKOU
OEATENIbHOCTH YeJIOBeKAa B YCIOBUSX COBPEMEHHOrO OOIIecTBa;

MOHUMAHHE MECTA XUMHNHU CPEAN APYTUX €CTCCTBEHHBIX HAYK

1.2

O HAay4YHbIX METOAAaX INO3HAHUA, B TOM YUCJIE SKCIEPUMEHTAJIBHBIX U
TCOPETHUCCKUX METOHAAaX HCCICAOBAHUA BCIICCTB W U3YUCHUA
XUMHUYCCKHX peaKL[PIfI; YMEHUEC HUCIIOJIB30BATH MOOECIN JJIA

O0OBSICHEHHSI CTPOCHUA aTOMOB U MOJICKYJT

1.3

o chepax npodheCCHOHATBHON ASITEIbHOCTH, CBSI3aHHBIX ¢ XUMHEH U
COBPCMEHHBIMU TECXHOJIOTUAMU, OCHOBAHHBIMU Ha AOCTHXKCHUAX
XUMHUYECKOW HAYKH, YTO IMO3BOJUT OOyYAIOIIUMCS PacCMaTPUBATh
XUMUIO Kak cepy cBoeli Oyayinei mpodeCCHOHATBHOM NesITeNbHOCTH
U CIeNaTh OCO3HAHHBIA BBIOOP XMMHHU Kak MPOQPHILHOTO MpeaMera

MpU MEpPEX0/ie Ha YPOBEHB CpeHero odIIero o0pa3oBaHus

Bnanenne cucreMoll XUMHYECKUX 3HAHUNW W YMEHHE MPUMEHATH

CUCTEMY XUMHUYICCKHX 3HaHPII>'I, KOTOpasi BKJIIKOYACT:

2.1

Ba)KHEHIITNE XUMHWYECKHE TIOHITHUS. XHUMHYECKHH JJICMCHT, aToOM,
MOJIEKyJIa, BEIIECTBO, IPOCTOE M CJIOKHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAsI CMECh, OTHOCHTENbHbIE aTOMHAs W MOJICKYJLIPHAS
MAacChl, KOJIMYECTBO BELIECTBA, MOJb, MOJISPHAs Macca, MOJSPHBIH
00BbEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJNb (CPEmHssi), XUMHUYEeCKas
peakiusi, pEeaKkUuH COCIMHEHUs, pPeaKLHMU pPa3JIOKeHUs, PeaKLHu
3aMeIeHNs, peakuu oOMeHa, TerwioBod 3((eKT peakiuu, 5K30- U
SHAOTEPMHUYECKHE PEAKLMH, PAacTBOP, MaccoBas IOJS XHMHYECKOTO
3JIEMEHTa B COEIUHEHHH, MaCCOBAasl A0JIS1 M MPOLIEHTHAS] KOHLIEHTPALIHSI

BELECTBA B PaCTBOPE, AAPO aTOMA, 3JIEKTPOHHBIN CJION aTOMa, aTOMHAas




opburanb, pamguyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHYECCKAA CBA3b, SJICKTPOOTPHUUATEIBHOCTD, NOJAPHAA U HECTIOJISIPpHAA
KOBAaJICHTHAasA CBA3b, HOHHas CBA3b, METAJUIMYECKas CBA3b,
KpUCTAJUTMYECKast pemérka (aToMHas, WOHHAs, MeTaJuInJyecKas,
MOJ'IeKy.]'ISIpHaﬂ), HOH, KAaTUOH, AHWUOH, SJICKTPOJIIUT W HESJICKTPOJINT,
SNEKTPONUTHYECKAST ~ITUCCOLMALMS, PEAKIMH HOHHOro OOMeHa,
OKHCJIUTECIIbHO-BOCCTAHOBUTCIIBHBIC peaknuu, OKUCIIUTECIIb u
BOCCTAHOBUTENb, OKHCJIEHME W  BOCCTAHOBJEHHE, 3JIEKTPOJIN3,
XIMHUYECKOE€ pPaBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE pPEaKLHH,
CKOpPOCTb XUMHYECKOW peakumu, Karanusarop, IIJIK, kopposus

METaJUIOB, CIJIaBbI
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OCHOBOIOJIArarolie 3aKOHbl XMMHU: 3aKOH COXPaHEHHUs MAacchl,
nepuonnueckuii 3axkoH J[M. Menneneesa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaApO
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TEOPUU  XUMUH: aTOMHO-MOJIEKYJISIpHAast ~ Teopus, Teopusi

BHGKTpOHI/ITI/I‘{eCKOﬁ JUCCOLHAIII

Brnaagenue ocHOBaMU XMMHUUYECKOH MPaMOTHOCTH, BKJIFOHAIOIIEH:

3.1

yYMEHHE NPAaBUIIBHO UCIIOIb30BATh N3yUEHHBIE BELIECTBA U MATEPUAIIBI
(B TOM 4YHCIlE MHHEpalbHblE YAOOPEHHs, METaulbl M CIUIABBI,
NPOAYKTHl TEepepadOTKH NPUPOAHBIX HCTOUHHKOB YTJIEBOAOPOIOB
(yrns,, mpupomHOro rasa, HeTH) B OBITY, CENIbCKOM XO3SHCTBE, Ha
NPOM3BOJCTBE W TNOHUMAHHE 3HAUEHHs JKHUPOB, OEJKOB, yTJIEBOAOB
11 OpTaHU3Ma YeJIOBEKA;, YMEHHE MTPOrHO3UPOBATh BJIUSHIE BELIECTB
U XUMHYECKHUX TPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYIKAIOLIYIO

MIPUPOJHYIO Cpeny

3.2

YMEHUEC HHTCIPHUPOBATE XUMHUYCCKUEC 3HAHHUA CO 3HAHUAMHU APYTUX

y4eOHBIX IPEAMETOB
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HaJIM4He OmbiTa padoThl ¢ Pa3IMYHBIMUA HCTOYHHKAMH WH(pOpManuU
no XUMHM (Hay4Has W HAy4YHO-TIOMYJISIPHAS JIUTEPaTypa, CIOBapH,

CIPaBOYHHKH, HHTEPHET-PECYPCHI)
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YMEHUEC O00OBEKTUBHO OLCHUBATH I/IH(I)OpMaL[I/II-O O Be€HICCTBAX, HX
MPEBPALICHUAX u MPAKTUICCKOM MNPUMEHEHUUA u YMCHUE

UCTIOJIB30BATh €€ JJIS pEIIeHUs y4eOHO-TT03HABATENbHBIX 3a/1a4

BJ'IaI[eHI/Ie OCHOBAMH TOHSTUMHOI'O afnmnapara U CHMBOJHUYCCKOIO

A3BbIKA XUMUHU AJIs1 COCTABJICHUA (I)OpMy.]'I HEOPTaHUYCCKUX BCHICCTB,




VPAaBHEHUN  XUMHYECKUX  PEaKkUud; OCHOBAMHM  XHUMHUYECKOM

HoMeHKJIaTypel (IUPAC u TpuBHaNbHOM)

YMmenne OOBSACHATH CBsA3b MOJOXKEHUs dJeMeHTa B llepuommueckoit

CUCTEME C YHCJIIOBBIMU XApPaKTCPUCTUKAMU CTPOCHHUA aTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsii sapa, olimee HHCIIO
3JIEKTPOHOB), pAacHpeneeHHeM JJIEKTPOHOB IO JSHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPUOIOB, KU U KAJIbLIUS
IlpencraBnenne O  OEPUOAMYECKONW  3aBUCUMOCTU  CBOICTB
XUMHUYECKUX 3JIEMEHTOB (Paguyc aTtoma, 3JIEKTPOOTPHIATEIbHOCTB),
6 MPOCTBIX U CIIOXKHBIX BEIIECTB OT TIOJIOKEHUSI D3JIEMEHTOB B
IMepuomuyeckoit cucreme (B MajbliX MEePUOJAX W TJIABHBIX
MOATPYTITIAX ) ¥ 3JIEKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue knaccupumupoBarthb:
7.1 XUMHUYECKHUE 3JIEMEHTHI
7.2 HEOPraHUYECKUE BELIECTBA
7.3 XUMHUYECKHE PEAKLINHT
8 YMeHue onpeaesaTh:
21 BaJICHTHOCTb U CTEMNEHb OKUCIEHUS XUMHYECKUX 3JIEMEHTOB, 3apsi]
' MOHa
82 BUJL XUMHYECKOW CBS3M W THUN KPUCTAJUIMUECKOM CTPYKTYpPhI B
' COEIMHEHUSIX
83 XapakTep cpeabl B BOAHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUIN)
8.4 OKMCJIUTENb U BOCCTAHOBUTENb
9 YMeHue xapakTepu3oBaTh GU3MUECKHE U XUMUYECKUE CBOWCTBA!
MPOCTBIX BeHIeCTB (KUCJIOPOA, O30H, Bomopoxa, rpadur, anmas,
9.1 kpemHuli, azor, Qocdop, cepa, XJop, HATPUH, KaJuil, MarHHUIA,
KaJIbIUH, aTFOMUHUM, JKene30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJI€ HX BOIHBIX pacTBOPOB (BOJA,
aMMHUAK, XJIOPOBOIOPOJ, CEPOBOAOPOA, OKCHUIABI M THUAPOKCHIBI
92 metayuio [-1IA rpynn, amomunus, menu (II), uunka, xeneza (II u
' I0), oxcunst yraepona (I u IV), kpemuus (1V), azora u docdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
docdopHasi, yrojapHasi, KpeMHUEBAsI KHCIIOTA U UX COJIH)
93 MPOTHO3UPOBaTb M XapakTEpPU3OBaTb CBONCTBA  BELIECTB B




3aBUCUMOCTU OT HUX COCTaBa MU CTPOCHHA, NPUMCHCHUEC BCIICCTB B
3aBUCUMOCTH OT HX CBOI>'ICTB, BO3MOXKHOCTb MPOTCKAHUA XUMHUYCCKUX

HpeBpaLLIeHI/IfI B pa3JIMYHbIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKLUH, B

10
TOM YHCJIIE:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTFOCTPUPYIOIIUX XMUMUYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB
' (rpynm) HEOPraHMUYECKUX BEINECTB
10.4 MOATBEPIKAAOIINX NT€HETUYECKYIO B3AUMOCBSI3b MEXAY HUMHU
11 YMeHHne BEIMHUCIATH (IPOBOAUTH PACUYETHI):
11 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYI0O M MOJSIPHYIO MacChl BELIECTB,
' MaCCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COETMHEHUH
11.2 MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BELIECTBA U €0 MacCy, 0ObEeM ra3on
114 MO YPaBHEHUSIM XHUMHYECKUX pEaKIUi W HAXOAUThb KOJUYECTBO
' BEIECTBa, OOBEM U MacCy PeareHTOB WIN MPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAMH  HAy4YHOro  Mo3HaHusi  (HabnroxeHwe,
191 U3MepEeHHUe, YKCIEPUMEHT, MOACITUPOBAHNE) TIPH U3YYCHUH BEIECTB U
' XUMHYECKUX SIBICHUH; yMeHHe chopMynupoBaTh npodiemMy U
MPEIUIOKUTH My TH €€ PereHus
192 Oe3omacHoll padOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
' MoCy A0 U JabopaTOpHBIM 000pyIOBaHUEM
npaBriaMy O€30MaCHOTO OOpAIIEHUS C BEIeCTBAMU, UCTIONB3YEeMbIMU
B [TOBCETHEBHOMN *KM3HH, NMPABIJIAMH TIOBEACHUS B LIENISIX COEpEKEHUs
123 300pOBbSl M OKPY’KaroLlell NOpUPOAHON Cpenbl, MOHHMAaHUE Bpena
' (omacHOCTH) BO3NEHCTBHS HA JKUBBIE OPTaHM3MBI ONPEACIEHHBIX
BEIECTB, CIIOCOOOB YMEHBINEHUS] M MPEAOTBPALICHUS UX BPETHOTO
BO3/ICHCTBUS
3 Hanu4une mpakTH4eCKUX HABBIKOB TUTAHUPOBAHHSI M OCYINECTBIICHHUS
CJIEAYIOLINX XUMHUECKUX IKCTIEPUMEHTOB:
131 U3yueHHe U ONHcaHue (PU3NIECKHX CBOIHCTB BEINECTB, O3HAKOMIICHHE

C (I)I/ISI/ILIGCKI/IMI/I u XUMHUYCCKHUMU ABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOLINE TPU3HAKY MPOTEKAHNS] XUMHUYECKUX PEAKLIUN

13.2

U3y4eHHe CrocoO0B pasfeeHus cMecei

13.3

MOJlyueHHEe KHCJIOpOJa M U3y4YEeHHE €ero CBOMCTB, MOJyuyeHUe
BOJIOPOZa U HU3y4YE€HHE €ro CBOMICTB, MOJy4YeHHE YIJIEKUCIOro rasa u

HU3y4YCHUE €TO CBOI>'ICTB; MOJIYUYCHUEC aMMHaKa U U3YyUYCHUE €TI0 CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OINPENENEHHOH MacCOBOH AoJiei

PacTBOPEHHOI'O BEIIECTBA

13.5

IIPUMEHEHUE MHIUKATOPOB (makmyca, METUIOPaHKa 51
(benondTanenHa) ays ONpeneNieHUs] XapakTepa Cpeldbl B PacTBOpPAx

KHUCJIOT U LIeJiouei

13.6

WCCIENOBAHUE M ONKHCAHHE CBOWCTB HEOPraHUYECKMX BELLECTB
Pa3JIMYHBIX KJACCOB;, U3yUYEHHE B3aUMOIEHUCTBUSA KUCIOT C METAJJIAMH,
OKCHJaMH  METAJUIOB,  PAaCTBOPUMBIMHU M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJISIMHM, TIOJyY€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OAHOIO MeTaula JApyTMM W3 pacTBopa  COJH,
uccienoBanre aM(pOTEpPHBIX CBOWCTB THUAPOKCUAOB AFOMUHHUS U

OUHKa

13.7

PEHICHUEC SKCNCPUMEHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHbBIE KJIACChI
HEOPTaHUYCCKUX COGHHHGHHﬁ)); ((SHGKTpOJ'II/ITI/ILIeCKaSI
JUCCOLIMALIHS «Baxxneiinne HeMeTaUlbl W HX COCIUHCHUA

«BakHenmye MeTaibl U UX COEOMHEHUI»

13.8

XUMHYECKHE  OKCIEPHUMEHTBI,  WJUTIOCTPUPYIOIIHME  MPH3HAKH
NPOTEKAHUsT Peakiuii MOHHOTO OOMEHa, KauyeCTBEHHbIE Peakiuy Ha
NPUCYTCTBYIONIHE B BOIHBIX PAaCTBOpPAxX HOHBI XJIOPHI-, OPOMHI-,
wonua-, cyibdar-,  docdar-, kapOoHAT-,  CHIUKAT-AaHHOHBI,
TUAPOKCHI-HOHBI, KATUOHBI aMMOHHUSI, MAarHHsl, KaJIbIIHs, aJIFOMUHHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), uuHKa

14

VYmMmenue:

14.1

NPEACTABJIATL PE3YJbTATBI JSKCICPUMECHTA B (1)opMe BBIBOIOB,
J0Ka3aTeJbCTB, l"pa(I)I/IKOB u Ta6.]'II/ILI U BBEBJIATH OSMIIUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMUBATL CBA3U MEKAY PECAJIBHO Ha6J'II-OI[aeMbIMI/I XUMHYECCKUMH
ABJICHUAMHA U MPOLHECCAMU, MPOUCXOOAIINMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTO00Pa3Hsl BEIECTB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM DK3AMEHE 11O XUMHNHU

Kon

IIposepsiemMblii 21eMeHT COAePKAHMS

1

HepBOHaLIaJ'IbeIe XUMHUYECCKHE ITOHATHUA

1.1

Uucteie BemecTsa u cMecu. CriocoObI pazneneHus: cMeceit

1.2

ATOMBI U MOJICKY JIbL. Xumuueckue dieMeHThl. CHMBOIBI  XHMHYECKHX

JJIEMCHTOB. HpOCTbIe U CJIOKHBIC BEIICCTBA.

1.3

Xummueckasi popmyiia. BareHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTenbHAas aTOMHAS Macca.
OtHocurenbHas MOJICKYJIsIpHass Macca. MaccoBasi 10Ji1 XUMHYECKOTO 3JI€MEHTA

B COCIUHCHHNU

L5

KomuuectBo BemecTBa. Mojb. MounsipHas macca. MossipHbIii 00BEM Ta3oB.

Bzaumocss3b KOJIMYECTBA, MACChI U YUCTIa CTPYKTYPHBIX €AUHUL] BEIIECTBA

1.6

duznyeckre 1 XUMHUYECKHE SBIEHUs. XUMHYeCKasl peakuua u eé MPU3HAKU.

3aKOH COXPaHEeHMsI MacChl BEIECTB. XUMHUECKUe YPaBHEHUsI

Ilepuognueckuii 3axkoH u llepumoguueckass cuCTeMa XUMHYECKUX 3JIEMEHTOB

O U. Menneneera. CTpoeHue aTOMOB

2.1

Ilepuoanueckuii 3akon. Ilepnonnueckas cucremMa XUMU4eCKUX 3emMeHTos [[.H.
Menneneesa. Ileproasl u rpynnel. @U3HYECKHU CMBICH NMOPAIKOBOTO HOMEPA,

HOMCEPOB NIEPUOAA U I'PYIIIIBI 3JICMCHTA

22

Crtpoenue aromoB. CoctaB aToMHbIX snep. M3orombl. Dnextponel. CtpoeHue
SJICKTPOHHBIX 000J0YeK  aTOMOB MEPBLIX 20 XUMHYECKUX DJIEMEHTOB

Ilepuoanueckoit cucremel J1. 1. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOMIOB, Kaius, Kajblus (pagmyca aToMOB, 3JIEKTPOOTPHULIATEIHHOCTH,
METATMYECKUX W HEMETAJUIMYECKUX CBOWCTB) W WX COEAUHEHUN B
COOTBETCTBHUU C TIOJIOKEHUEM »3yieMeHTOoB B llepuonmueckoit cucreme

CTPOEHHEM UX aTOMOB

Crtpoenue BemiecTa

3.1

Xumudeckasi cBsib. KoBaneHTHass (TONsipHAasT W HEMOJISIPHAsi)  CBS3b.
DJNEeKTPOOTPULIATEIBHOCTD ~ XUMUYECKUX  3JiIeMeHTOB.  oHHast  CBsi3b.

Merannuueckas cBSI3b




3.2

Tumel  KpUCTAJUTMUECKUX PEIIETOK (ATOMHAs, WOHHAs, METaJUIM4ecKas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUMA KPUCTAJUIMYECKOH PEIIETKU U BUAA

XUMUYECKON CBSI3U

Baxueiiline mnpencTaBuUTENM HEOPraHUYECKUX BemecTB. Hemeramnbsl u ux

COCIUHEHNS. MerTaibl 1 UX COCIHMHCHUA

4.1

Knaccudpukanusi ¥ HOMEHKJIATypa HEOPTaHWMYECKUX COSAMHEHUN. OKCHIIOB
(coneoOpazyrouiue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIe) u
HeconeoOpasyrole; OCHOBaHMH (IIEJOYM W HEPaCTBOPHMbIE OCHOBAaHMA),
KUCIIOT  (KHCIOpOACOAepKamMe ¢ OECKUCIOPOAHbIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX M KHCIIBIX )

42

@u3nyeckue M XUMUYECKHME CBONCTBA MPOCTBIX  BELIECTB-HEMETAJIOB:

BOZIOPOJIA, XJIOPa, KUCIOPOAa, cepbl, a3ota, Gpocdopa, yriepoaa, KpeMHHsI

43

duznuecke W XUMHUYECKHE CBOICTBA NPOCTBIX BCHICCTB-MCTAJIOB. JIMTUA,
HaTpHs, Kajivusd, MarHud U KaJIbLUsA, aJJIOMUHUA, KEJIE3a. QHGKTpOXI/IMI/ILIeCKI/Iﬁ

PsiA HANPSKEHUH METaJIIOB

4.4

dusnueckne U XUMHYSCKHE CBOMCTBA BOOOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOJOPOAA, CEPOBOAOPOIA, aMMUAKA

4.5

duznueckue U XUMHYECKHE CBOHCTBA OKCHIOB HemetajuioB: cepsl (IV, VI),
asota(Il, 1V, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuausi(IV). [Tonyuenue

OKCHUOOB HEMECTAJJIOB

4.6

XuMu4eckre CBOWCTBa OKCHAOB. MeTtawioB IA-IIMA rpymm, mmaka, menu(ll) u

xenesa(ll, II). [TonyyeHne OKCHIOB METAJUIOB

4.7

XUMUYeCKre CBOHCTBAa OCHOBAHHMU M amM(POTEpHBIX THAPOKCUAOB (Ha MpuUMepe
THIPOKCHIOB QIIOMHUHUS, Jkelie3a, IuHKa). [lomydeHne OCHOBaHUN U

aM(OTEpHBIX THAPOKCHIIOB

4.8

OO0ue XUMUYeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOIHOMN, CEPOBOIOPONHOM,
CEpHUCTOM, CepHOM, a30THOH, (ocOopHO, KpeMHUEBOW, yrombHOU. OcoObie
XUMHUYECKHE CBOWCTBA KOHLEHTPUPOBAHHONW CEPHOM M a30THOW KHCIIOT.

ITonyueHnne kUCIOT

4.9

OO0une xMMUYECKHE CBOWCTBA cpenHux coneil. [lomyuenne comnei

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHHWE BOIOPOMAA, KHCIOPOdA, aMMHaKa,

YTJIEKHUCIIOTO Ta3a B IaOOpaTopun

4.11

[TonyueHnne aMMuaka, CepHONW U a30THOH KHCJIOT B MPOMBIIIIEHHOCTH. O01mue

CITOCOOBI MOJIYYCHUA MCTAJIJIOB




4.12

I'eneTudeckas cBsI3b MECXKAY KilaCCaMU HEOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKLUU

5.1

Knaccupukanns XUMUYeCKUX peakHid MO Pa3JIUYHBIM NMPU3HAKAM: 110 YUCIY U
COCTaBy YYaCTBYIOIIMX B pPEAKLHUH BEILIECTB, IO TEIIOBOMY 3¢¢ekTy, Imo

M3MEHEHHIO CTEeNEHEN OKHMCIICHUS XUMHUYIECKHX 3JIEMEHTOB

52

TennoBoit 3G dexT XUMUIECKOH peakuy, TEPMOXUMHUYECKHE YPABHEHUS. JK30-

U SHAOTCPMHUYCCKUEC PCAKLIUN. TepMOXI/IMI/ILIeCKI/Ie YPaBHCHUA

53

OKHUCINTENBHOBOCCTAHOBUTENIbHBIE peakuuyd. OKUCIUTENN U BOCCTAHOBMUTENU.
IIpomeccyl ~ OKHCIEHHMS U BOCCTAHOBJIGHUS..  OJIEKTPOHHBIH  GajaHc

OKHUCJINTEIbHOBOCCTAHOBHUTEJILHOM peakunun

54

Teopus snekTpoauTHdeckoi qucconuanuu. Katnonsl, aHHOHBI. DJIEKTPOIHUTHI U

HESJICKTPOJINTHL. CunbHble U clladbie SJICKTPOJIUTHL. Crenenb JAUCCOLHAIII

55

Peaknun monHoro obmena. YCNOBHSI MPOTEKAHUs peaKUUd HOHHOrO OOMeHa,

MOJIHBIE U COKPAILEHHBIC HOHHBIC YPABHEHUS PeaKLUi

XHUMHS U OKpyKarolas cpena

6.1

Bemectsa u Marepuanpl B IOBCEOHEBHOM >KM3HU 4eJOBeKa. besomacHoe
UCTIOJB30BAHUE BEIIECTB M XUMHYECKUX peakuuil B Jjadoparopuu u ObITY.

HepBaﬂ NMOMOILIb MPU XUMHUYECCKUX OXKOrax U OTPaBJICHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE  OKpY’Karommed cpenbl  (KHCIOTHBIE — TOXKOH,
3arpsi3HEHHE TOYBBI, BO3yXa U BOIOEMOB), CIIOCOOBI €ro MpPedOTBPAILEHHS
IIpenenbHas nmomyctumass koHueHTparust semiects (IIJIK). Pomp xumuum B
peIIeHuH SKOJIOTUYeCKHX mpoOseM. YcCuieHue mapHUKOBOrO 3ddexra,

paspyLIeHHe 030HOBOTO CJIOsI

6.3

IIpumenenue cepwl, a3ora, pocdopa, yriepona, KpeMHUSI U UX COEAMHEHHUH B
ObITy, MENWIMHE, TNPOMBIIUIEHHOCTH U CEJIbCKOM XossiicTee. llpumenenue
METaJUIOB MU CIUIaBOB (CTajb, YyIyH, IIOPATIOMHUHHNA, OpoH3a) B OBITY U
MPOMBIIIJIEHHOCTH MX coenuHeHnH. [IoHATHEe 0 KOpPO3HH METaJuIOB, OCHOBHBIE

CHOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpuponHble UCTOYHUKH YTIEBOAOPOAOB (Yrojib, NPUPONHBIA ra3, He(Tb),

NPOAYKTHI UX nepepaboTku (O€H3UH), UX POJb B OBITY U MPOMBILILIEHHOCTH

6.5

[TepBoHauanmbHBIE TOHSATHS OO0 OPraHUMYECKHUX BEINECTBAX KAaK O COETUHEHHSIX
yriepona (MeTaH, 3TaH, STHICH, alleTHUIIEH, STaHOJ, IJIMLEPHH, YKCYCHAasl KUCJIOTA).
[MonsiTHe 0 OMONOrMYECKH BaXKHBIX BEIECTBAX: JKUPAX, OeNIKaxX, yrieBomax — U Ux

POJIN B JKU3HU YC€JIOBEKA




7 Pacuéter:
7.1 o opMyJIaM XUMHYECKUX COSIUHEHUIMA
7.2 Macchl (MacCOBOIT) IOJIM PaCTBOPEHHOTO BEIECTBA B PACTBOpE
73

Mo XUMHYCCKUM YPAaBHCHUAM




YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

JIOMOTHUTEIBHBIE UCTOUYHUKHN MH(QOpMaInH:;

Pynzutuc I'.E. Heoprannueckas xumus. 8 kinacc: yue0. s o0meodpazosar.
yupexaenuit/l" . E.Pymzutuc, ©.I'.denpaman.— M.: [IpocBemeHue

2. Pymzutuc I'.E. Heoprannueckas xumust. 9 kimace: yue0. st o0meoOpa3oBar.

yupexaenuit/l" . E.Pymutuc, ©.I".denpaman.— M.: [1pocBemeHue

METOANYECKUE MATEPUAJIBI JIUISA YUYUTEJIA
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yupexaenuit/l" . E.Pymutuc, ©.I'.denpaman.— M.: [IpocBemeHue

2. Pymzutuc I'.E. Heoprannueckas xumust. 9 kimace: yue0. st o0meoOpa3oBar.
yupexaenuit/l".E.Pyzuruc, ©.I".®enpaman.— M.: [IpocBemeHue

3. Xumus. 8 knacc: yueO. as o0meoOpazoBarenbHbix yupesxxaenui / O.C.
["aGpuensn. - 3-e u3n., crpeoturt. - M.: Jlpoga, 2022. - 286 c.

4. Xumusi. kaacc: yue0. s odmeoOpaszoBarenbHbix yupexaenui / O.C.
["aGpuensn. - 3-e u3a., crpeotur. - M.: Jlpoga, 2022. - 288 c.

5. Psa6oB M. A. COOpHUK 3374 ¥ YIPAKHCHUN M0 XUMHH: 8-9 Kiacc: K yUeOHUKY
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obmeoOpazosar. yupexacuuiin/M. A PsaOoB.-3-eu3 ., nepepad. u aAor. -

M.:N3narenbctBO «OK3aMeny, (Cepusi « YUeOHO-METOANYECKUH KOMITIIEKT )



6. 'abpuensn O.C., Bocko6oiinukosa H.I1., Smrykosa A.B. HacronbHas kaura
yuutens. Xumus. 8 knace.-M.: [Ipoga, 2002.-416c¢.
8. I'abGpuensu O.C., Bockoboiinnkosa H.I1., Slmykosa A.B. 7. HacronbHas

KHUra yunutens. Xumus. 9 knacc.-M.: [lpoda, 2002.-416c.
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