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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yueOHOTO nipeamMeTa « XMMUS» Ha yPOBHE OCHOBHOTO OOIIIEr0
oOpa3oBaHHs pa3paboTaHa B COOTBETCTBHM C MpukazoM Munnpocsemienus Poccun ot
31.05.2021r. Ne 287 «0O06 ytBepxkaeHUH (eAepatbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOIO 001Iero 00pa3oBaHus» (B pelaKkIuu MPUKa30B
MunnpocsemieHuss PO ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955, ot 27.12.2023 Ne
1028, ot 22.01.2024 Ne 31); mpuxazom MuHucrepcTBa MpocBemieHus Poccuiickoi
®enepauuu ot 18.05.2023 Ne 370 «O06 yTtBepkiaeHuu (enepaibHOl 00pa3zoBaTEIbHON
IIporpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus» (¢ usmeHenusMu ot 01.02.2024 Ne 62, ot
19.03.2024 Ne 171, ot 09.10.2024 Ne 704); nmpukaszom MuHucrepcTBa npocseiieHus PO
oT 18.06.2025 Ne 467 «O BHECEHMH U3MEHEHUI B HEKOTOpBIE NMPUKa3bl MUHUCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit ®enepanvun u MuHHCTEpCTBA NPOCBEIICHUS
Poccuiickoit denepaunu, kacaromuecs (enepalbHbIX 00pa30BaTENbHBIX MPOTPaMM
HayaJlbHOro 00miero oOpa3oBaHMs, OCHOBHOIO 00IIero oOpa3oBaHUsS»; HA OCHOBE
®eaepajbHOil padoyeil MporpaMMbl 10 XUMHMH OCHOBHOT'O O0IIEro 0Opa3oBaHUs.

Pa0oyas mporpaMMa mo XMMHH Ja€T MPEACTaBIECHUE O LENAX, OOIIel cTpareruu
0o0y4eHMs, BOCIUTAHUS U Pa3BUTHS O0OYyYarOUIUXCs CPeICTBaMH y4eOHOTO MpeIMeTa,
yCTaHaBJIMBAET  O0s3aTelIbHOE  MPEIMETHOE  COJACpXKaHUE,  MpeayCMaTpUBaeT
pacrpeqieieHe €ro Imo KiaccaM W CTPYKTYpUPOBaHUE [0 paslieliaM U TeMam
MIPOTrPaMMBbI [0 XUMHUHU, OMPEAEISAET KOJTUYECTBEHHBIE U KAU€CTBEHHBIE XapaAKTEPUCTUKHU
COZIepKaHUsl, PEKOMEHAYEMYIO IIOCIEIOBATENbHOCTh H3YYEHUS XHUMHH C YYETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro Impoiiecca,

BO3PACTHBIX OCOOEHHOCTEN 00y4YarOMINXCS.
OBLIAS XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSI»

3HaHWE XHUMHHM CIY>XKMUT OCHOBOM g (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyaromierocs, ero NpeaCcTaBIeHU 0 MaTepuaIbHOM €IMHCTBE MUpPA, BAXKHYIO POJIb
UrparT (GopMupyeMble XUMHUEH NMPEACTaBICHUS O B3aUMOIPEBPALICHUSAX SHEPTUHU U
00 DHBOJIOLMM BEIIECTB B MPUPOAE, O MyTAX pEIIEeHHS TIIOOATBHBIX MpodIemM
YCTOWYHMBOI'O PAa3BUTUS YEJIOBEUYECTBA — CBIPHEBOM, DHEPIETUYECKOM, NUILEBON M
AKOJIOTUYECKOU 0€30MmacHOCTH, MPOoOJIeM 3/IpaBOOXpAHEHHUS.

N3ydyenue xumuu:

CHOCOOCTBYET peaju3aliid BO3MOXKHOCTEH MJisi caMOpa3BUTHUS U (POPMUPOBAHUS
KYJITYpbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHE MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydJarmuxcsi,  HAaBBIKOB WX  CAaMOCTOSITCIbHOW  y4eOHOW  JCSATCIbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCICNOBATEIIbCKMX  YMEHUH, HEOOXOIMMBIX KaK B
TTOBCEAHCBHOM JKM3HU, TaK U B IPO(PECCHOHATILHOMN eI TEILHOCTH;

3HAKOMHT CO CHeOu(HUKOW HAYYHOTO MBINUICHHS, 3aKJIaJIbIBAa€T OCHOBBI
IICJIOCTHOTO B3IJIsila HAa CAMHCTBO MPUPOJLI M YEJIOBEKA, SIBISICTCS OTBETCTBCHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECCTBCHHO-HAYYHOW IPAMOTHOCTH O0YYarOIIMXCS;

CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TIPUPOJIE, K YCIIOBEKY, BHOCHT CBOH BKJIAJ] B DKOJIOTHYECKOE 0Opa3oBaHHE
00yUaroImMXxcs.



HEJIA U3YUEHUS YYEBHOI'O ITPEJIMETA «XUMUWUS»

[Ipy u3yuyeHUM XMMHUU Ha YpPOBHE OCHOBHOTO OOmIero oOpa3oBaHHs Ba)XKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LI, KaK:

dbopMupOBaHHE  WHTEIUICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOATEIBHOMY NPHUHATUIO PELICHUM,
CIIOCOOHOM a1alTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

HaIpaBJICHHOCTh OOYYEHMsS] HAa CHCTEMATHYECKOE MPUOOIIEHHE OO0ydarolmxcs K
CaMOCTOSITEJIbBHOM TO3HABATENbHON JIESITEIbBHOCTH, HAyYHBIM METOJIaM ITO3HaHHS,
bopMHPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHre yCI0BUH, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YJIAIOIITUMUCS OTIBITa
pa3HOOOpa3HON JAEATENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JJIsI Pa3IUYHBIX BUJIOB
NEeSTEeIbHOCTH;

dbopmupoBanue 001IeH (PYHKITMOHAIBHON U €CTECTBEHHO -HAyYHOW T'PaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATHh U OLIEHUBATD SBJICHHS OKPYKAIOLIEro MUPA, UCIIOJIb3Ys
3HaHUS W OMBIT, MOJIYYCHHBIC MPU U3YUYEHUH XUMHH, MPUMEHSITHh UX MPHU PELICHUU
po0JIeM B IOBCEAHEBHOM KU3HU U TPYAOBOU JAESATEIBHOCTH;

dopMupoBaHHEe Yy OOYYalOIUXCS TyMaHUCTUYECKUX OTHOUIEHUH, MOHUMAaHUSA
LHEHHOCTH XUMHUYECKUX 3HAHUM [JIs1 BBIPAOOTKH HKOJOTHYECKU I€IecO00pa3HOro
NOBEACHUS B OBITY M TPYJOBOU AEATEIBHOCTH B LIENIAX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYXarouen NpUPOTHON CPEIbI;

pa3BUTHE MOTHBAIlMM K OOYUYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX LEHHOCTEN, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAIIPABICHHOCTH JAJIbHEUIIIEr0 00yUYeHUSI.

MECTO YYEBHOI'O IPEJIMETA «XUMHUS» B YHEBHOM IIVIAHE

OO01ee 4yuCI0 4YacoB, PEKOMEHIOBAHHBIX ISl M3y4eHHsl Xumun, — 136 yacoB: B 8
kJacce — 68 JacoB (2 yaca B Hefieni0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEINIO).



COAEPKAHUE OBYUYEHUSA
8 KUIIACC
IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XumMuu B )KHU3HH 4YellOBEKa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. du3nueckre CBOMCTBA BellleCTB. ArperaTHoe coctosHue BemiecTB. [loHsTue
0 MeTo/ax MO3HaHWsA B XuMuH. YucTteie BemecTBa W cMmecu. CrocoObl pa3ieineHus
CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE ATIEMEHTBI. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaleHTHOCTb aTOMOB XHMHMUYECKHX 3JIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHOcuTenbHas aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHAst Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomunuectBo BemectBa. Mouib. MousipHast Macca. B3anMoCBs3b KOJIMYECTBA, MACChI
W 4YHCJIa CTPYKTYPHBIX EIWUHUI] BemiecTBa. PacdeTsl 1Mo QopMynaM XHUMHUYECKHX
COCMHECHUMU.

DU3NYECKUE U XUMUYECKUE SIBICHUA. XUMHAUYECKAsl pEaKIUs U €€ MPU3HAKU. 3aKOH
COXpPAaHEHMSI MacChl BELIECTB. XUMHUYECKHE ypaBHeHUsA. Kiaccudukanus XUMHUECKUX
peakiuii (CoeAMHEHUsI, pa3IoKEeHUs, 3aMeIlIeHUsI, 0OOMEHa).

Xumuueckuil doxcnepumenm:

3HAKOMCTBO C XHMMHYECKOW MOCyAOW, MpaBuiaMu paboThl B jabopaTopuu u
npueMaMu oO0pallieHuss ¢ Ja0OpaTOPHBIM O0OpPYIOBAHMEM, HW3YYEHHE W OIKCAaHUE
(bU3MYEeCKUX CBOWCTB OOpAa3I[OB HEOPTAaHMYECKUX BEIECTB, HAONIOJCHUE (PU3MUECKHUX
(ru1aBiieHHE BOCKA, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYINKE, KUTIEHUE U KOHCHCAIUs
BOJbI) M XHMMHYECKUX (TOpEHHE CBEYH, [MPOKAJIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBIICHWH, HAONIOJIEHWEe M ONHCAaHUE MPU3HAKOB
MPOTEKaHUSI XMMUYECKHX peakuil (pa3ioKeHue caxapa, B3aUMOJICUCTBHE CEPHOU
KHCIIOTBI C XJOpUAOM Oapusd, pasznoxeHue rugpokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICUCTBHUE Keje3a ¢ pacTBopoM coiiu meau (1), uzyuenue cocoOoB pazjiesieHus
cMece (Cc TIOMONIBIO MarHuTa, (QUIbTPOBaHUE, BbINIAPUBAHUE, JAUCTUIUISIUSA,
xpomatorpadusi), MPOBEICHUE OUYUCTKU TMOBAPEHHOW COJM, HAOIIOJEHUE U OINHUCAHUE
pe3yJbTaTOB TMPOBEJACHUSI ONbITa, WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MacCChl,
CO3/IaHHUE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxuelue npeacTraBuTe M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopong — 3JIEMEHT U MPOCTOE
BelecTBo. HaxoxaeHnue kucimopoaa B mpupone, pusamdyeckue u XMMHUYECKHE CBONCTBA
(peakuum ropenus). Oxcunapl. [Ipumenenne kuciopoaa. CriocoObl MOTyUYSHHUS KUCIOpOoaa
B JabopaTopud W TPOMBIIUIEHHOCTU. KpyroBopor kuciopona B mpupoge. O30H —
aJUTOTpoIHAsA MOAUUKAIIMS KACTIOpOa.
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TernnoBoit 3h(deKT XUMUYECKON peakiuu, TEPMOXUMHUYECKUE YpPaBHEHUS, JK30-U
SHIAOTEPMUYECKHE peakuu. TOMINBO: Yroib U METaH. 3arpsi3HEHUE BO3AYyXa, YCUICHUE
MapHUKOBOTO A (DHeKTa, pa3pyieHrue 030HOBOTO CIIOSL.

Bonopon — snemeHT m mpocroe BemecTBO. HaxoxkieHnue Bomopoaa B IPUPOZAE,
bu3MYecKue ¥ XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI momydeHus. KucmoTel u
COJIH.

MoutsipHblil 00BeM Ta30B. PacueTbl 0 XUMHUYECKUM YPaBHEHUSIM.

duznveckue CBOKWCTBa BoJAbl. Boma kak pactBoputens. PactBopsl. HackiieHHbIe 1
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTh BElIECTB B BoJe. MaccoBasi 40Jid BEUIECTBA B
pactBope. XHUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMs. Poib pacTBOPOB B MPHUPOAE U B
KU3HU YenoBeka. KpyroBopoT Boabl B pupojie. 3arps3HeHne NpUPOAHBIX BoJ. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJ.

Knaccudukanusa Heopranndeckux coeanHennit. Oxcuanl. Kmaccupuxanus
OKCH/IOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC)
U HecolsieoOpazyromue. HoMeHnknaTypa okcuioB. @u3nueckue U1 XMMHUYECKHUE CBOMCTBA
okcuaoB. [TomyyeHne okcumoB.

OcHoBanusi. Knaccudukaiys OCHOBaHUH: HIEJIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @PuU3WYECKHE W XUMHUYECKHE CBOMCTBA OCHOBAHMWIA.
[TomydyeHnrne OCHOBaHHU.

Kucnotel. Knaccuduxamuss xucnor. Homenkimatrypa kucnor. duszmyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOcTH MetayuioB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenknarypa coneil.

dusnyeckre U XUMUYECKre cBoMcTBa cosel. [lomyyenue conei.
['eHeTnueckas CBA3b MEXKIY KIaCCaMU HEOPraHUYECKUX COCIUHEHUM.
Xumuueckuu sKcnepumenm:

KaQ4eCTBEHHOE OINPEIECICHUE COAEPKaHUS KHUCIOpOJa B BO3IyXe, ITOIYyYECHHUE,
coOupaHue, pacrno3HaBaHUE M  HM3Y4YCHHE CBOWMCTB  KHUCIIOpOJa, HaOIIOACHUE
B3aWMOJICVCTBHSI BEUIECTB C KUCJIOPOJIOM W YCJIOBUSI BOSHUKHOBEHHS W TMPEKPALICHUS
ropenusi (moxapa), O3HaKOMJIEHHE C oOpasllaMuh OKCHUJIOB W OINHUCAHUE UX CBOMCTB,
NoJiydeHue, coOupaHue, paclo3HABaHME W HU3Y4YEHUE CBOMCTB BojopoAa (TrOopeHue),
B3auMojeiicTBue Bojopoga ¢ okcuaoM Meau (II)  (BO3MOXKHO —HCMOJIB30BaHUE
BHJICOMATEpHAJIOB), HAOMIOJACHUE OOpa3loB  BEIICCTB  KOJWYECTBOM 1  MOJIb,
UCCJIEIOBAaHUE OCOOCHHOCTEW pPACTBOPEHUSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHON MACCOBOM J0JIEM pACTBOPEHHOIO BEILECTBA,
B3aUMOJICIICTBHAE BOJIbI C METAJUIaMU (HATPUEM U KaJIbLIIEM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), HCCIEOBaHHEe OOpa3lloB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX
KJIACCOB, HAOJIIOJICHUE WM3MEHEHUS OKPACKH HWHIUKATOPOB B pACTBOpAX KHUCIOT U
niesioued, uzydyenue BzaumozeictBust okcuna meau (II) ¢ pactBopoM cepHO KHUCIIOTHI,
KUCJIOT ¢ METAJJIAMU, PEaKIMH HEUTPAJIU3aLUU, [TI0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJTHOTO METaJlla IPYTUM U3 pacTBOPA COJIH, PEIICHUE.

SKCIICPUMEHTANIBHBIX 3a7ad 1o TeMme «BaxHelmme Kiaacchl HEOPraHMYECKUX
COCIUHEHUN).



Iepunoauyeckuit 3akoH u Ilepuoanuyeckass cucreMa xuMu4yeckux djaemeHroB JI.HU.
MenneneeBa. Crpoenne aroMoB. XHMHYeCKas CB3b. OKHCIHTEJbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIMU

[lepBbie MOMBITKK KIACCU(PUKALNK XUMHUYECKUX d7eMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMEbHBIE METAILIbI, TAIOI€HbI, THEPTHHIE
ras3sl). DJIEMEHTBI, KOTOpbIe 00pa3yioT aM(pOTEpHBIE OKCUABI U TUAPOKCUJIBL.

[Tepuonnueckui 3akoH. llepuomuueckas cucremMa XuMHUYECKuX dieMmeHToB .M.
MenneneeBa. Koporkonepuonnas wu JiuuHHomnepuoaHas ¢opmbl [lepuonnueckoi
cucteMbl xuMuueckux 3iueMeHToB [[.M. Menneneea. llepuoasl u rpyrmmnsl. OU3ndecKkuii
CMBICJI IOPAIKOBOTO HOMEPAa, HOMEPOB NEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHbIX saep. M3otomsl. OnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUYecKHX 3JeMeHTOB llepmoanueckoit
cucremsl .M. MenaeneeBa. XapakTepuCTMKa XUMHUYECKOTO JJIEMEHTAa IO €r0
nonoxxenuto B [lepunonnueckont cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHHs paJuyca AaTOMOB XHMHYECKHX  3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPyHIlaM M NEPUOAAM. 3HAYCHUE
Ilepnogmueckoro 3akoHa u llepuonnueckom CHCTEMBI XMMHYECKHX SJIEMEHTOB JUIS
pa3BuUTHA HAyKu U npakTuku. J[.1. MeHieneeB — yueHbIN U rpa)kJaHNH.

Xumuueckass  cBsi3b. KoBasieHTHas  (MoJisipHass M HENOJSIpHasi)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakuuu. IIporecchl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii sKcnepumenm:

U3ydyeHrue oOpa3loB BELIECTB METAJUIOB U HEMETaUIOB, B3aUMOJEHCTBUE
TMAPOKCHJA IIMHKA C pacTBOpaMM KHCIOT W IWIEJI0OYEH, IIPOBEACHHE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIBHO -BOCCTAHOBUTEIBHBIX peakuuil (TOpeHue,
peaKIuu pa3oKeHUs, COSTUHEHUS).

Meorcnpeomemnule cesazu

Peanm3zanust MexXnpeaMETHBIX CBA3EH IPU U3YUEHNH XMMHH B 8 Ki1acce
OCYUIECTBJISIETCS Yepe3 UCHOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK
Y TIOHSITHUH, SIBISIOLIUXCS CUCTEMHBIMHU JIJIS1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYy4YHbIE MOHATHS: Hay4YHBIH (DAaKT, TUIOTE3a, TEOpPHUs, 3aKOH,
aHaJlu3, CHUHTE3, Kilaccu(UKaIMs, TEePUOJUYHOCTb, HAONIO/IEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.
duznka: MaTepHsi, aATOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
pPazoaKTUBHOCTb, MOJIEKYJIA, ANEKTPUUYECKUH 3apsil, BELIECTBO, TENIO0, 00BEM,
arperatHoe COCTOSIHHE BEIIEeCTBa, ra3, PU3NYECKUE BEIUYMHBI, €TUHULIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3Be311bl, COHIIE.
buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAJIbl, TOPHBIE TOPOABI, MTOJIE3HBIE
MCKOMIAaEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



9 KIIACC
BemecTBO M XMMHUYecKas peaKiud

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucrtema xumudeckux siaemeHToB ..
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KaJblUd U UX COCAUHEHUN B COOTBETCTBUHU
C MOJIOKEHUEM 3JIEMEHTOB B [lepronnyeckon cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUAbl XUMHUYECKON CBSI3U. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM pEMIETKH W BHUJA
XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHWYECKUX BeEIIeCTB. XHUMHUYECKUE
CBOKCTBA BEILIECTB, OTHOCSALIMXCS K PA3JIMYHBIM KJIAcCaM HEOPTaHUYECKUX COCIIMHEHUH,
TE€HETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukamms XUMUYECKUX PEaKINi MO Pa3IudHbIM MpU3HAKaAM (110 YUCTY U
COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3(PhEKTy, 10 U3MEHEHHIO
CTETICHEW OKHUCJIEHHUS XUMHUYECKUX DJJIEMEHTOB, MO OOpPaTUMOCTH, IO YYacCTHUIO
KaTajauzaTopa). DK30- U DHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHECHUS.

[lonsiTue o0 ckopocTh XuUMHuYecKol peakiuu. llonstue 00 00paTUMBIX U
HEOOpaTUMBIX XUMHYECKUX peakuusix. [[OHSITHE O TOMOT€HHBIX M TeTEPOTCHHBIX
peakuusix. [lonstne o karanmze. [loHsATHE O XMMHYECKOM paBHOBeCHH. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XUMHUUYECKON PEAKIIUU U MOJ0KEHUE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKITUH, JIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOU peakiuu. CocraBienue YpaBHEHHUI OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUHN C UCIIOJIB30BAaHMEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopusi 3AEKTPOIUTHYECKON JUCCOLMAIMU. DJIEKTPOJIUTBI M HEIJIEKTPOIUTHI.
Katnonsl, aHumoHBl. MexaHU3M JUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUAAMU
xuMuueckoi cBsa3u. Crenens aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakunu unoHHOro oOMeHa. YCJOBHS NPOTEKAHUS peaKkluid HWOHHOIO OOMeEHa,
TOJIHBIE U COKpPAIIEHHbIE HOHHBIE YpaBHEHUA peakunii. CBOMCTBA KUCIOT, OCHOBAHUMN U
COJIEM B CBETe MPEACTAaBICHUNU 00 SJIEKTPOIUTHYECKOU aucconuanuu. KauecTBeHHBIE
peakunu Ha UoHbL. [[oHSATHE O THapPOAN3E COJIEH.

Xumuueckuil oxcnepumenm:

O03HAKOMJIEHUE C MOJEJISIMHU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAIUTOB (TpaduTa v aniMasa), CII0KHBIX BEIIECTB (XJI0pUIa
HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW pEakUHUH OT BO3JAEHCTBUS
pa3NUYHBIX (PAKTOPOB, WCCIEIOBAHUE DJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoiiecca JUCCOIMAIIMKM  KHUCJIOT, IIejoYed ©  cojell (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), TMPOBEICHHUE OIBITOB, WLIIOCTPUPYIOIMINX TPU3HAKKA MPOTEKAHUS
peakiuii HOHHOTo oOMeHa (00pa3oBaHKE OCaJiKa, BHIJICIICHUE Ta3a, 00pa30BaHKE BOJIbI),
ONBITOB, WIIOCTPUPYIOIINX MPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropeHue, peakiuu paslioKEHUs, COEIUWHEHMs), paclo3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIM HA UOHBI, PEIICHUE SKCICPUMEHTAIbHBIX
3aaad.



HemeTtayibl 1 UX COeAUHEHUA

OOmrast xapakTepucTuKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crenienu okuciaeHus. CtpoeHne u GU3NUEeCKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XVMMHYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3aUMOJICHCTBUE C METANIaMU, HEMETAIJIaMH,
niesioyaMu). XisopoBoaopoA. ConsHas KUCIOTa, XMMHUYECKHUE CBOWCTBA, IOJYYEHUE,
npuMeHeHue. [[eficTBre XJiopa M XJIOPOBOJOPOJa HA OpraHUM3M 4esoBeKa. BakHenne
XJIOPHUBI U UX HAXOXKACHHUE B IIPUPOJIE.

OOwmas xapaktepuctuka 31eMeHToB VIA-Tpynmnbl. OcoOOEHHOCTH CTPOEHHS aTOMOB,
XAapaKTEPHBIE CTEIICHU OKUCIICHHUS.

CrpoeHue u (u3nueckue CBOWCTBAa IPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpBL.
AnnoTponHble MoAM(UKALMM KUCJIOpOAa M Cepbl. XUMHUYECKHE CBOWCTBA CEpBI.
CepoBogopos, cTpoeHue, (u3MuecKkue M XUMHUeckue cBoicTBa. OKCUABI CEphbl Kak
NPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3NYECKUE M XUMHUYECKHE
cBOiicTBa (00IIKE KaK MPeICTaBUTENs Kiacca KUCIOT U crenupudeckue). XUMUIECKUe
peaKIuy, JeKalue B OCHOBE MPOMBIIIJICHHOTO CHOC00a MOJyUYEHHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue. Conu CepHOW KHCIOTHI, KAayeCTBEHHas peaklus Ha CyabdaT-uoH.
Haxoxaenue ceppl W €€ COCOAMHEHUW B TPUPOAEC. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIllel cpeibl COEAUHEHUSIMU Cephl (KUCIOTHBIE TOXKIH, 3arpsA3HEHUE BO3ayXa U
BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAIICHUSI.

OOwas xapakTepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS! aTOMOB,
XapaKTEPHBIE CTENIEHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHHE B MpuUpoje, (U3MUYECKHE U XHMHUYECKHE CBOMCTBA.
KpyroBopoT a3zora B mpupojae. AMMHUak, ero (pU3M4eckue U XUMHYECKHUE CBOWCTBA,
noytydeHue u npuMmenenue. Coyin aMMOHUSA, UX (PU3NUYECKUE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha WOHBI aMMOHHsA. A30THas KHUCJIOTa, €€
NoJy4yeHue, GU3NYEeCKue U XMMHUYECKHUE CBOMCTBA (00IIME KaK MpeACcTaBUTENS Kilacca
KHCJHOT U crnenuduueckue). Mcrnoabp3oBaHNe HUTPATOB U COJIEM aMMOHHSI B Ka4eCTBE
MUHEpAIbHBIX  yI0OpeHui. XHUMHYECKOE 3arpsi3HEHHE OKpPYXKAOWEH Cpelbl
COEJMHEHUSIMH a30Ta (KUCIOTHBIE JOKIH, 3arpA3HEHUE BO3AYyXa, IOYBBI U BOJIOEMOB).

®ochop, amnoTponHele Moaudukauuu QGocdopa, (uUMYECKHE U XUMHUYECKHUE
cBoictBa. Okcun pochopa (V) u pochopnas kucnora, GU3NUIECKUE U XUMUUECKHUE
cBoMcTBa, mnoaydenue. Hcnonb3oBanue (ocdaroB B KayecTBE MHUHEpAIbHBIX
ya00peHMUiA.

O6mas xapaktepuctuka s1emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

VYraepona, annotTponHble MOAUGUKALIK, PacIpOCTpaHEHHE B pUpoe, GU3NIECKHUe U
XUMHYECKHE cBOMCTBA. Ancopbiust. KpyroBopot yriepona B npupoze. Okcuasl yriepoaa,
uXx (pU3NYecKre U XMMUYECKHE CBOWMCTBA, ICHICTBUE HA JKUBBIE OPraHU3MBI, MIOJyYCHUE U
pUMEHEHHe. DKOJIOTHYecKue MpoOJeMbl, CBsI3aHHbIE ¢ okcuaoM yriiepoaa (IV), runoresa
rJI00aJIBHOTO MOTEIJICHUST KJIMMaTta, TapHUKOBBIN 3 (deKT. YTolbHash KUCI0Ta U €€ COJIH,
ux (U3MYEeCKHe UM XUMHUYECKHE CBOMCTBA, MOJIyueHHE M MpuMeHeHue. KauecTBeHHas
peakuuss Ha KapOoHaT-uoHbl. Mcnonb3oBaHue kapOOHAaTOB B OBITY, MEIULIMHE,
MPOMBIIIJIEHHOCTH U CETbCKOM XO31CTBE.
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[TonsiTie 0 OMOIOTHYECKU BaXKHBIX BEILIECTBAX: KUPAX, O€JIKaX, yriaeBoaax — U UX
pOJIM B KU3HHM YeJIOBEeKa. MaTepHuanbHOE €IMHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX
COEUHEHNN.

KpeMHuuii, ero gusznyeckne U XMMUYECKHE CBOWCTBA, MOJIYYEHUE U NMPUMEHEHUE.
Coenunenust kpeMHusi B npupoze. OOmue npeactasieHus 00 okcuae kpemuus (IV) u
KpeMHHUEBOW kuciore. CHIMKaThl, HMX HCHOJIb30BAaHME B  OBITY, MEIULHUHE,
MPOMBINICHHOCTH. BakHENINE CTpOUTENBHBIE MaTEPUAIbl: KEPAMHUKA, CTEKIIO, LIEMEHT,
oetoH, kene300eToH. [IpoGiembl 6e30macCHOrO  HMCMHOJB30BAHHUS  CTPOUTEIBHBIX
MaTepUaJIOB B OBCEAHEBHON KU3HU.

Xumuyeckuii 5KChepumenm:

U3y4eHue 00pa30B HEOPTAHUUECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, TPOBE/ICHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI M HAOJIOJEHHE MPU3HAKOB MX MPOTEKAHUS,
OMBITHI, OTPaXKAKOUINE (PU3NUECKHE U XUMUYECKHE CBOMCTBA I'aJIOTEHOB U UX COEUHEHUN
(BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHUATIOB), O3HAKOMJICHHE C 00pa3lamMi XJIOPUIOB
(raJoreHu10B), O3HAKOMJICHHE C oOpasllaMu Cephbl U €€ COCIUHEHUSIMH (BO3MOXKHO
UCIIOJIB30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE Mpoliecca OOYIJIMBAaHMS caxapa IOJT
JNEWCTBUEM KOHLICHTPUPOBAHHOW CEPHOM KHUCIIOTBI, WU3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOU KHCIIOThI, IPOBEACHUE KAUECTBEHHON peaklMy Ha CyIb(paT-uoH U
HaOJI0ICHUE TpPHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKHMH CBOMCTBaMU
azota, (ochopa M UX COEOUHEHHH (BO3MOXHO HCIIOJIB30BAHUE BHJIEOMATEPUAIIOB),
oOpasiamu a30THBIX U (HOChHOPHBIX yIOOPEHHI, MOTyUYeHHEe, COOUpaHue, paclio3HaBaHUE
Y U3YYEHHE CBOMCTB aMMHMaKa, MMPOBEJCHNE KAaUECTBEHHBIX PEAKIIN HA HOH aMMOHHUS U
dbochar-moH M U3yYEHUE  TMPUZHAKOB WX  MPOTEKaHUs,  B3aUMOJCHCTBHUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeOpl0 (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHUATIOB), U3YyUYEHUE MOJIeNIeH KPUCTAIUIMYECKUX PEIIETOK aliMasa, rpadura,
dyiepeHa, O3HAKOMJIGHHME C TMPOIECCOM  aJICcOpOIMU  PacTBOPEHHBIX  BEILECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM THPOTMBOras3a, IMOJy4YeHUe, COOHpaHue,
pacrno3HaBaHWe€ W HM3yYEHHE CBOMCTB YIJIEKHUCIOrO rasza, MPOBEICHHUE KauyeCTBEHHBIX
peakuuii Ha KapOOHaT M CHJIMKAT-MOHbl M HW3Y4YEHUE NPHU3HAKOB HX NPOTEKAHMS,
O3HAKOMJIEHME C  MNPOAYKIHMENM  CHJIMKATHOM  NPOMBIIIJIEHHOCTH,  PELICHHE
AKCIEPUMEHTANIBHBIX 3a/lad Mo TeMe «BaxHeilne HeMeTalulbl U MX COCAMHEHUS.
Mertannsl ¥ UX COEJUHEHUS

OOmiasi xapakTepUCTHKa XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU HX
nonoxxenust B Ilepuonnueckon cucreme xumuueckux siemeHtoB (.M. MenneneeBa u
ctpoeHust atoMoB. CrTpoeHue MeTalsioB. Meraumdeckass CBA3b W METaJLIMYECcKas
KpUCTAJUIMYECKass  pElIeTKa. OJIEKTPOXUMHYECKHA  psJl  HAMNPSHKEHUH  METaJUIoB.
dusnueckre 1 XMMUYECKHUE CBOWCTBA MeTaiyioB. OOuMe crnocoObl MOTy4yeHHs] METaJLIOB.
[ToHsiTHE O KOPPO3UMU METAJUIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI UX OT KOoppo3uu. CIuiaBbl
(cTanb, YyTryH, TIOPATIOMUHMA, OpPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIICHHOCTH.

[lenounble MeTaysibl: MonoxkeHue B lleproguyeckoll cucTteMe XHUMHYECKHX
aneMeHToB J[.MI. MeHnneneeBa, CTpo€HHE HUX aTOMOB, HAaxXOXJICHUE B IIPUPOJE.
duznyeckue M XUMHYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kamusi). Okcuuabl U
TUAPOKCU/IBI HATPUS U Kanus. [IpuMeHeHue menoYHbIX METAIIOB U X COSTMHEHHM.

[IlemoyHO3eMENBHBIE METAIUIBI MATHUW M KAJIbLUUM: TTOJI0OXKEHUE B llepuoguueckon
chcTeME XuMUUYeckux 3neMeHToB .M. MenaeneeBa, CTpOEHUE UX ATOMOB, HAXOXKIECHUE
B pupojie. Duznyeckne u XUMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxxHenmme
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COCIMHEHUS Kalblus (OKCHUI, THAPOKCUI, coH). JKECTKOCTh BOJBI U CIOCOOBI €e
YCTpPaHEHHUs.

Amromunuii: nojoxxenue B Ileprnoanyueckoil cucteMe xuMuueckux asnemeHTon .M.
MenpeneeBa, CTpOeHHME aToOMa, HaXOXJAeHHE B npupone. OU3nUecKne U XUMHYECKUE
cBoMcTBa amroMuHM. AMDOTEpPHBIE CBONCTBA OKCUA U THAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuogmyeckoid cucreMe XUMUYECKHX 3nemMeHToB J[.U.
MeHneneeBa, CTpOEHHE aTOMa, HaxOXXIECHHE B mpupoje. PuU3nueckne U XUMUYECKHUE
cBoicTBa kene3a. Okcuabl, Tupokcuabl U conu xenesza (II) u xxenesa (III), ux cocras,
CBOWCTBA U MOJIyYEHUE.

Xumuyeckuii 5KChepumenm:

O3HaKOMJIEHHE C oOpa3laMy METAJJIOB M CIUIaBOB, WX (DM3UYECKUMHU CBOMCTBAMH,
U3Y4EHUE  PE3YyJIbTaTOB KOPpPO3HUH METaJIOB (BO3MOXHO VICIIOJIb30BAHUE
BHJICOMATEPUAJIOB), OCOOEHHOCTEH B3aWMOJICHCTBUS OKCHJIA KAIBIUS W HATPUS C BOJOU
(BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB), MCCIIEAOBAHUE CBOMCTB YKECTKOW BOJBI,
IpoLecca TOPEHHs Kelle3a B KUCIOPOJE (BO3MOKHO HCIIOJIb30BAaHUE BHUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKlMid Ha MOHBI (MarHusi, KajabIus, aIlOMUHUSA,
nuHKa, xenesa (II) u sxxenesa (1), menu (I1), HabnroAEHME U ONTUCAHUE MPOIIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HATpHsl, Kadusl U Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPHUAIIOB), HCCIIeIOBaHUE aM(OTEpPHBIX CBONCTB THAPOKCHIA ATIOMUHUS
TUAPOKCHAA IMHKA, PEUICHHE JSKCIEPUMEHTAIbHBIX 3aJad M0 TeMme «BaxHeuue
METAJUIbI K KX COECIUHEHHUS.

XuMHS M OKPYXKAKOIIAA cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKM3HM 4YeJOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEHIECTB W XHMHYECKUX peakinuii B ObiTy. IlepBas momormibs mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpyXkarolend cpenbl (mpenenbHas —AOoMycTUMast
KoHieHTparust BemiecTB (ganee — IIJIK). Ponb XxumMum B pEIICHUH HKOJOTHUUYECKUX
npooiem.

Xumuyeckuii 5KChepumenm:

u3ydyeHue oO0pas3loB MaTepUanoB (CTEKIO, CIIIaBbl METAJJIOB, TOJUMEPHbIE
MaTepuasbl).

Mesicnpeomemnule cesa3u

Peanuzanuss MEXNpPEIMETHBIX CBS3€d NpPU HM3YYEHUHM XUMHUUM B 9 Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TOHSITHM, TakK
U TIOHATUM, SIBILIOIIUXCS CUCTEMHBIMU JUISI OTHAEJBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOT'O IIUKIIA.

OO01mue ecTecCTBEHHO-HAYYHbBIC TOHATUS: HAYYHBIN (akT, TUTIOTE3a, 3aKOH, TEOPHs,
aHanu3, CHUHTE3, KilaccupuKauus, TEePUOJAUYHOCTh, HAOIIO/IEHUE, SKCIEPUMEHT,
MOJICTUPOBaHUE, HM3MEPEHHE, MOJEib, SBJICHUE, MAPHUKOBBIA 3h(PEKT, TEXHOJIOTHS,
MaTepUaJIbl.
®dusukKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsi/l, TPOBOJIHUKH, TOJTYIIPOBOIHUKH,

JUAJIEKTPUKH, (POTORJIEMEHT, BEUIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE
BEILIECTBA, TIa3, pPacTBOpP, pPAaCTBOPUMOCTb, KPHUCTAJUIMYECKAs] PENIETKA, CIUIaBBI,
bu3nYecKue BEIUYUHBI, CANHUIIBI U3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3Be31b1, CoJHIIE.
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buonorus: ¢dorocunTes, nmpixanwe, Owmocdepa, HIKOCHUCTEMA, MHUHEPATBHBIE
yIoOpeHuUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE MOPOABI, IOJIE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPEe3yNbTaThl OCBOCHHS IMPOrpaMMbl OCHOBHOI'O OOLIEro 0Opa3zoBaHUs
JOCTUTAIOTCST B XO/A€ OOYy4YeHHs XUMHHM B €IUHCTBE Y4eOHOW U BOCIHUTATEIbHON
NEATEIbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHMCKUMU COLMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU B OOIIECTBE MpPAaBUIAMU U HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMI, CAMOPAa3BUTHS U COLIMAIN3AUH
00yJaroImxcs.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh o0yJaroIuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAM W PacCUIMpPEHHE
OMbITa AESATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCTUTAHMSA:

LEHHOCTHOTO OTHOUIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HacJIeIUI0, TOHUMAHMs 3HAYEHUsI XUMUYECKOM HayKU B )KM3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HMHpOpManued o0 NepeaoBbIX
JOCTHXKEHHSIX U OTKPBITUSIX MHUPOBOM M OTE€UYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTPOICTBE MHpa U OOILECTBA;

2) TPaKIAHCKOr0 BOCIIMTAHMS:

IIPEICTABIICHNS O COLIMAJIBHBIX HOPMax U MPABHUIIAX MEXJIMYHOCTHBIX OTHOLICHUN B
KOJUJIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JAPYIMX BHAAX JEIATEIBHOCTH, T'OTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESATENbHOCTM  IPU  BBINOJIHEHUH  YYEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMHUYECKUX 3KCIEPHUMEHTOB, CO3JaHUU y4E€OHBIX
IPOEKTOB, CTPEMJICHHsSI K B3aMMONOHHMAHHMIO M B3aMMOINOMOIIM B MpOLIECCEe ITOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEICHHE U IMOCTYNKH CBOUX
TOBAapHIE C TMO3UIMK HPABCTBEHHBIX W TPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MTOCJEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33PEHUYECKUX TMPEACTABICHUI O BEIIECTBE M XHUMHYECKOM peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM M COCTABIIOIIMX OCHOBY
JUIS TIOHMMaHUsl CYIIHOCTHM Hay4HOH KapTUHBI MHpa, MPEACTaBICHUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NPHUPOJBI, B3AUMOCBS34X YEJIOBEKA ¢ IPUPOJHOU CpPENoH, O
poJii XMMHMM B IIO3HAHMM JTUX 3aKOHOMEPHOCTEH; IIO3HABATEJIbHBIX MOTHBOB,
HaIpaBJICHHBIX Ha MOJYyYEHUE HOBBIX 3HAHUI MO XMMHH, HEOOXOIUMBIX ISl OOBSICHEHUS
Ha0JII0JaeMBbIX MPOLIECCOB U SIBJICHUI;

MO3HABATENIbHOM, WH(OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSTEIbHON pabOThl C yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaATypoOil,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMALIMOHHBIX TEXHOJIOTU;
uHTEepeca K OOy4eHHUIO U MO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHON M MCCIIEIOBATENbCKON AESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTH U YPOBHS 0OY4YEeHUS B JaJIbHEHUILIEM;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHMS LIEHHOCTH »HW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 37I0pOBBIN 00pa3 JKW3HMU, OCO3HAHUS MOCIEACTBUN U HETIPUSATHS BPEIHBIX
npuBblYeK  (YMOTpeOJIeHUs  alKOroJisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH
coOirofieHHsl TpaBmJl 0€30MaCHOCTU MPU OOpPALEHUH C XMUMUYECKUMH BEIECTBAaMHU B



OBITY M peajbHOM KU3HU;
S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpeca K MPaKTHYECKOMY H3yUEHHUIO MpodeccHil M TpyAa pa3lInyHOro poja,
YBaXEHUE K TPYyAYy M pe3yJibTaTaM TPYJOBOW JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHHUs] MPEIMETHBIX 3HAaHUW MO XUMHUH, OCO3HAHHOTO BHIOOpA MHIWBUIYAITHHOM
TPAaCKTOPUH TMPOJOJDKEHHS OO0pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIHOCOOHOCTH K XHUMHH, OOILECTBEHHBIX HWHTEPECOB M NOTPEOHOCTEH, YCHENIHOM
npo(eCCUOHATIBHON JEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHMH, TOTOBHOCTb
allarTUpPOBAThCA B MPO(ECCUOHATIBHON cperie;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU LIEJIECO00PA3HOrO OTHOIIEHUS K NMPUPOAE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYyIECTBOBAaHUS, MOHUMAHUS LIEHHOCTH 3JI0POBOTO M 0O€30MacHOro
oOpa3a KH3HH, OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (U3HUYECKOMY H
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUSI ILIEHHOCTH COOJIIOIEHUS TMpaBui O€30MacHOTO
NOBEAECHUS MPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYALUAX, YTPOKAIOIIUX 3OPOBBIO U
JKU3HU JTIIOACH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TIOJydaeMble TPU U3yYEHUH XUMUH, JJI PELICHUS
3a1a4, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOJAHOW CpENOM, TOBBILICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYphl, OCO3HAHUS INI00AIBHOIO XapaKTepa SKOJOTHYECKHUX MpoodieM
Y IIyTE€W UX PELICHUs [TOCPEICTBOM METOA0B XUMUU;

DKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATbCS WM B IIO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMATIbHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaIMETHBIX  pE3yJbTaTOB  BBIACISAIOT  3HAYUMBIE  JUIA
(GbopMHpOBaHUS MHUPOBO33pPEHUSI OOUIEHAYYHbIE MOHATUSA (3aKOH, TEOpHSs, MPUHIIMII,
runoresa, Gakrt, CuCTeMa, MPOLECC, IKCIIEPUMEHT U APYTO€), KOTOPbIE UCIIONb3YOTCS
B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpEeaMEeTax M MO3BOJISIIOT HA OCHOBE 3HAHUU W3 3THX
npeaMeToB (OpMUPOBaTh MNPEJICTABICHUE O LIEJIOCTHOM HAyYHOW KapTHHE MHpa, U
YHUBEpCalbHble  ydyeOHble  JedcTBUS  (IO3HABATENbHbIE, = KOMMYHUKATHUBHBIE,
pEeryJsiTUBHBIE),  KOTOpble  oOecrneyuBaOT  (POpPMHUpPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU NeATEIbHOCTH.
ITo3HaBaTebHBIC YHHBEpPCAJIbHbIC Y4eOHbIC NCHCTBUSA
ba3oBrble joruyeckue AeicTBuA:

YMEHUE HCIIOIb30BATh MPHUEMBI JIOTHYECKOIO MBIIIJIEHUS NPU OCBOCHUMW 3HAHUM:
pPacKpbIBaTh CMBICI XUMUYECKHX NOHATHN (BBIAEIATh MX XapaKTEpHbIC IPU3HAKH,
yCTaHaBIMBaTh B3aWMOCBSI3b C JPYTUMHU TOHSATUSIMHU), HCIOJB30BaTh TMOHATUS IS
OOBSICHEHUS] OTHENIbHBIX (DAKTOB U SBJICHUH, BBIOMPATh OCHOBAHUS M KPUTEPUU IS
KJ1accu(UKAMM XMMUYECKUX BEIIECTB U XUMUYECKHUX PEaKlUid, yCTAaHABIUBATh

MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXKIY OOBEKTAMHU U3YUYEHUS, CTPOUTH JIOTHYECKUE
paccyxJieHus (MHAYKTUBHBbIE, AEAYKTHBHBIC, MO aHAJOTWHU), MPOBOJUTH BBIBOABI H
3aKITIOYEHUS;

yMEHHME TIPUMEHSTh B TMpoOllecCe TIO3HAHUS TMOHATUSA (NMPEIMETHBIC W
METanpeIMETHbIC), CUMBOJMYECKHE (3HAKOBBIE) MOJIEIHU, HCIOJb3yeMble B XHUMUH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHUMHH MOJEIbHBIE TPEJACTABICHUS —
XUMHUYECKUW 3HAaK (CHUMBOJI DJJIEMEHTa), XuUMH4YecKas GopMyna W YypaBHEHHE
XUMHUYECKON peaKIud — MPHU PEIIeHUU y4eOHO-M03HABATENBHBIX 3a/1a4, C YY€TOM 3THUX
MOJIEIBHBIX TPEACTaBICHUM BBIABIIATL M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU



N3y49aCMbIX 00BEKTOB — XHMHUYECKHX BCIICCTB M XHUMHUYCCKHX peaKuHﬁ, BBIABIIATD
06H_II/IC 3dKOHOMCPHOCTH, IMPUYHMHHO-CICACTBCHHBLIC CBA3M W IIPOTUBOPCUUSA B
N3Yy49aCMbIX IMMPOLICCCAX U ABJICHUAX.

Ba3oBnle uccienoBarejabcKkye A1eMCTBUA.

YMEHHUE UCIOJb30BaTh IIOCTABJICHHBIE BOIMPOCHl B KA4eCTBE WHCTPYMEHTA
MO3HAHMS, a TAaKK€ B KAaueCTBE OCHOBBI Il (DOPMUPOBAHMS THIIOTE3BI IO MPOBEPKE
MIPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

NpUOOpETeHNE OmbITa 10 ITUIAHUPOBAHUIO, OPTaHU3allMd ¥ MPOBEICHUIO
YYCHUUYECKHUX IKCIIEPUMEHTOB, YMEHHE HaOJI0/1aTh 3a XO0M IPOIlecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €r0 PE3YNbTAT, POPMYIUPOBATH OOOOIICHHUS 1 BBIBOJIBI IO PE3yJIbTaTaM
IIPOBEJICHHOT'O OITBITa, UCCIIEAOBAHMS, COCTABIISITH OTUYET O MPOJICIIaHHON padoTe.

Pabora ¢ undgopmaumei:

yMEHHE BBIOMpaTh, AaHATU3UPOBATh M  WHTEPIPETHPOBATH HHGOPMAIUIO
pa3MYHBIX BUJOB M (OPM TMpPEACTaBICHUS, MOJYyYaeMyI0 W3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAs JHUTEpaTypa XUMHUYECKOrO COJIEp:KaHMs, CIPaBOYHbIE MOCOOHS,
pecypchl VHTepHeTa), KpUTHYECKH OLIEHMBATh IMPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIUIO;

YMEHHUE MPUMEHATh pPAa3IMYHblE METOJAbl W 3alpochl IMpPH IOUCKE U OTOOpe
UH(POpPMAIMKM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIJISl BHIIOJHEHUS YUEOHBIX U
NO3HABATENbHBIX 3a/ay OIpPEIEICHHOr0 THIA, NPUOOPETEHUE OmblTa B 00JacTH
UCMOJIb30BaHUsI  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJ€HUE
KYyJBTYpOW aKTUBHOI'O HCIIOJb30BaHUS PA3JIMYHBIX IIOUCKOBBIX CHCTEM, CAMOCTOSATEIIBHO
BBIOMpATh ONTUMaIbHYIO (OpMY MPEACTABICHUS HWHPOPMALMA U WILTIOCTPUPOBATH
penraeMble 3a/1a4i HECIOKHBIMUA CXEMaMHU, AMarpaMmmamu, IpyruMu (popmamu rpauku 1
UX KOMOMHAIIUSIMU,

YyMEHUE HCMOJb30BaTh W  aHANM3MpPOBaTh B  Ipolecce ydyeOHOH U
UCCJIEIOBATENCKOW ACSITENBbHOCTH HMHPOPMALMI0 O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH IPUPOJHON CPEIBL.

KoMMyHuUKaTHBHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1CHCTBUA

yMEHHUE 3aJaBaTh BOMPOCHI (B XOJ¢ auaiora u (Wiu) TUCKYCCHUH) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBLHO BBIMOJHEHUS
MPEJI0KEHHOW 3a/1a4u;

NpUOOpPETEHNE ONbITa MPE3EHTAMM PEe3YyJIbTAaTOB BBIMNOJHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1a00paTOpHOTO OMbITa, JA0OPAaTOPHON paldOThl MO HUCCIEIOBAHUIO
CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU TO3HABATEJIbHOU U
UCCJIEI0OBATENbCKON ACSATENBHOCTA NPHU PEIICHUH BO3HUKAIOIIUX MpPOOJIeM Ha OCHOBE
ydeTra oOIUX WHTEPECOB M COTJIACOBAaHMS MO3UIMK (00CyXIeHHs, OOMEH MHEHUSMH,
«MO3TOBBIE IITYPMBbD», KOOPAWHALNS COBMECTHBIX IEHCTBUM, ONPENEICHUE KPUTEPUEB
0 OIICHKE Ka4eCTBa BHINIOJHEHHON padOTHI U IPYTHE);

PeryasiTuBHbIC YHUBEPCAJbHbIEC Y4eOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSITEIbBHO  ONPENENATh LEIU JACSATENbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBaTbH M NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTb, BBIOMpaTh HambOojee 3P(GEKTUBHBIE CHOCOOBI pEHIeHUS Y4YEOHBIX H
MO3HABATENIbHBIX  3a/la4, CaMOCTOATEIbHO  COCTaBJIATh WM  KOPPEKTHPOBATH
IIPEJIOKEHHBIM aITOPUTM JEHUCTBUNM NPHU BBINOJHEHUU 33aJaHUM C YYETOM IIOJIy4ECHUs



HOBBIX 3HaHUH 00 HN3y49aCMbIX 00BEKTaxX — BCHICCTBAX M PCAKIUAX, OLICHUBATH
COOTBCTCTBHUC IIOJIYYCHHOI'O pPC3yJibTaTa 3asiBJICHHOU nejin, ymMCecHHC HCIIOJIb30BATH U
AHAJIM3UPOBATh KOHTCKCTHI, ITPCJIaracMbIC B YCIIOBUHA SaﬂaHHﬁ.

NPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHMIO 00SI3aTEIBHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JTaHHOM (enepanbHOl paboueld MporpaMMOM, BBIACNSIOT: OCBOCHHbBIC
o0y4JarouMMucs Hay4dyHble 3HAHUSI, YMEHHUSA U CIOCOOBI JACUCTBUH, crienuuueckue s
npeaMeTHON 00J1acTh «XUMUS», BUIbI ACSTEIBHOCTH O MOTYyYEHUIO HOBOT'O 3HAHUS, €T0
UHTEpHpEeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTYyalUsIX.

K konmy o6yuenus B 8 kJjacce y oOyuaromerocs OyayT chOpMHUPOBAHbBI
CJIeIyIOLUE TPEAMETHBIE PE3YJIBTATHI IO XUMUU:

pacKpbpIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJIHOPOJHASA U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEJbHAs aTOMHAas M MOJEKyJIspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHH,  MOJIAPHBIA ~ 00BEM,  OKCHJ,  KHUCJIOTa,  OCHOBAaHHE,  COJlb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl Peakius, Kiaccuukaius
pEeaKlMii: peakMu COCAUHEHUsS, PEAKLIUU PA3JI0KEHUsS, PEAKLIMU 3aMEIICHUs, PEaKUnn
oOMeHa, 9K30- U PHIOTEPMUYECKUE PEaKLUH, TEIUIOBON (P (eKT peakuuu, siipo aToMma,
JJIGKTPOHHBIN CJIOM aToMa, aTOMHas OpOuTallb, paJuyC aTroMa, XUMHUYECKas CBS3b,
NOJIIpHAsT W HENOJSpHAas KOBAJIEHTHAs CBs3b, MOHHAs CBsI3b, MOH, KAaTHOH, AaHWOH,
pacTBOp, MaccoBas A0 BellecTBa (IPOLEHTHAs KOHLEHTPALKs1) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSTD 3TU
MOHATHUS NIPU OMMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

UCITIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY /JII COCTaBJIEHHS (OpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb
OKHUCJICHUSI 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, NPUHAMJIEHKHOCTh BEIIECTB K
ONpEeNEICHHOMY KJacCy COE€IMHEHMH 1o QopmynaM, BHUJ XUMHYECKOW CBS3H
(KOBaJIeHTHasl MU MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSIX;

packpeiBath cMbIch llepuoanueckoro 3akona .M. MeHneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX DBJEMEHTOB OT HX
nosioxkeHus: B Ilepuoamyeckoil cucreMe, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaJpO; ONUCKHIBATh U
XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuonuueckoid  CUCTEMbl  XHMHYECKHX
AJIIEMEHTOB: pa3fiuyaTh IMOHATUSA «rjaBHas mnoarpymnna (A-rpymnmna)» M «1modouyHas
noarpynna (b-rpynma)», Manmble W OOJbIIME TMEPUOIBI, COOTHOCHTH OOO3HAYEHUS,
KOTOpble UMeroTcsi B Tabimie «llepuoamueckas cucrema Xxumudeckux anementos J[.U.
MenzeneeBay C YHCIOBBIMM XAapAaKTEPUCTUKAMU CTPOCHHS AaTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij sjpa, oOIIee YUCIO JIEKTPOHOB U pacCIpeliejieHHe UX IO
AJIEKTPOHHBIM CJOSIM);

KJIACCU(PUIIMPOBATh  XMMUYECKHE  DJIEMEHThl, HEOPraHMYeCKHE  BEILECTBa,
XUMUYECKHE peakuuu (M0 YMCIy M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO
TerIoBoMy 3P DeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX



KJIAaCCOB,  NOJATBEpXZJas  OMNKMCAHWE  MPUMEpPaMHU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

IIPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTEKAHHSI XUMUYECKUX MPEBPALICHUI B pa3IMUHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYIO MacChl BEUIECTB,
MacCOBYIO JIONIO XMMHYECKOTO 3JeMEHTa 1Mo (opmyse COCTUHEHHS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHATh OCHOBHBIE ONEPALMHU MBICIIUTEIBLHON NEATENBHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, O0OOIIEeHHEe, CUCTEMATH3alMI0, KIACCU(UKALMIO, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJII M3YYEHHS] CBOWMCTB BEUIECTB M XHMHUYECKUX PEaKLIUM,
€CTECTBCHHO-HAYYHbIC METOJbl MO3HAaHUSA — HaOJIOJEHUE, U3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

CIIEIOBAaTh MpPaBWIAM IOJIb30BAHUS XMMHUYECKOW MOCYAOW M J1abOpaTOPHBIM
o0opy/noBaHHEM, a TaKXe MpaBWiIaM OOpallleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
UHCTPYKIUSAMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOTYYCHHIO U
COOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOAA U KHUCJIOPOJAA), HPUTOTOBICHUIO
pacTBOPOB C OMPEAEIECHHOW MacCOBOU JIOJEH PACTBOPEHHOIO BELIECTBA, MIJIAHUPOBATh U
IPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHl IO PACIO3HABAHUIO PACTBOPOB MLIEIOYEH U
KHCJIOT C IIOMOIIbI0 UHANKATOPOB (JaKMYyC, (eHOI(PTAIENH, METUIIOPAHK U APYTHE).

K koniry oOyuenus B 9 kiacce y oodyuaroierocst OyayT chopMUpOBaHbI
CJIEIYIOIME ITPEAMETHBIE PE3YJIBTATHI 10 XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX ITOHATUH: XWMHYECKH 3JIEMEHT,
aTOM, MOJIEKyJa, HOH, KAaTHOH, aHWOH, IPOCTOE  BEUIECTBO,  CIIOXKHOE
BEILECTBO,BAJIEHTHOCTbD, 3JEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
peakius, XMMUYECKash CBsS3b, TEIUIOBOU 3((PEKT peakuuu, MoJb, MOJIAPHBIN 00BEM,
pacTBOp, BJIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOJIUTUYECKAS AUCCOLUMALNS, PEAKIINH
MOHHOTO0 OOMEHa, KaTaau3aTrop, XUMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peaKlMK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEND,
OKUCJIEHUE W BOCCTAHOBJIEHHE, AJUIOTPONMs, aM(OTEpHOCTb, XUMHUYECKasi CBS3b
(KoBaJIeHTHasi, IOHHAs!, METAJNINYECKas ), KpUCTaNIMYecKasi penieTka, Koppos3us

METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKON PEaKIMH, NPEIEIbHO AOIyCTUMAs
koHueHtpanus [IJIK Bemecrtna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX NMOHATHUI U NPHUMEHITh 3TH
MOHATHUS NIPU ONMMCAHUU BEILIECTB U UX MPEBPALLCHUN;

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBieHHs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENeNsITh BAJEHTHOCTh M CTENEHb OKHUCIECHUS XHUMHUYECKHX 3JIEMEHTOB B
COEIMHEHMSIX PA3IMYHOrO COCTaBAa, MPUHA/JIEKHOCTh BEIIECTB K ONPEIEICHHOMY KJlaccy
coelMHeHH 1o ¢opMmynaMm, BHUJ XUMHUYECKOW CBSI3W (KOBaJIEHTHas, MOHHAs,
METaJUINYeCcKasi) B HEOPraHWYECKUX COCOUHEHUSX, 3aps] HOHA [0 XHWMHYECKOU
dopMmyrie, XxapakTep cpeabl B BOJIHBIX PAacTBOpaxX HEOPraHMYECKUX COCAMHEHUU, THI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOI'O BEIIECTBA;
packpeiBath cMmbich [leprnonnueckoro 3akona .M. MenaeneeBa u 1eMOHCTPUPOBATH €0
NOHMMaHHE: ONHUCHIBaTh U XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuonnyeckoi
CUCTEMBI XUMHUYECKUX AJIEMEHTOB: Pa3n4aTh MOHATHS «IJIaBHAs moarpynna (A-rpymma)»
u «nobouynass noarpymmna (b-rpymma)», Manble W OousblMe NEPUOJBI, COOTHOCHUTH
0003HaYeHMs, KOTOpbIE MMEIOTCS B MEPUOJUYECKOM Talnuie, C YHUCIOBBIMU
XapaKTePUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij sjpa,



o0IIiee YuCino 3JEKTPOHOB M PACHPEICIICHUE MX IO JIJIEKTPOHHBIM CJIOSIM), OOBSICHSATH
o01ue 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB M UX COEIMHEHUH B IMpeaenax
MaJIbIX TIEPUOJIOB U TIIABHBIX MOJATPYIII C YIETOM CTPOSHHSI UX aTOMOB;

KJIaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI, HEOPraHMYEeCKHE  BEILECTBa,
XUMHUYECKHE peakuuu (M0 YMCIy M COCTAaBy YYaCTBYIOIIMX B PEAKIMH BELIECTB, IO
TEII0BOMY 3G (EKTy, M0 U3MEHEHHUIO CTENICHEH OKUCICHHUS XUMHUUECKHUX JJIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME U CHEHU(PUUECKHE XUMHUYECKHE CBOMCTBA
IPOCTBIX U CIOXHBIX BEILIECTB, MOATBEPK/as ONHMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUYECKON ITUCCOLMALUU KHUCIOT, IIEJIoYel H
COJICH, TOJIHBIE U COKpAIllCHHbIE YpaBHEHUS peaklUUid HOHHOrO OOMEHa, YpaBHEHMS
peakuuii, NOATBEPKIAIOLINX CYIIECTBOBAHUE N'€HETUUECKON CBSI3U MEXIY BEILECTBAMHU
pa3IUYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIMTEIBHO -BOCCTAHOBHUTENBHBIX PEAKLIHUIA MMOCPEICTBOM
COCTAaBJICHUSI 3JIEKTPOHHOrO OaaHca ATUX PeaKLnid;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJK0 XMMHUYECKOIO 3JIEMEHTa MO (OpMyJie COEAUHEHUS, MACCOBYIO JOJIO
BELIECTBA B paCTBOPE, POBOJUTH PACUYETHI 10 YPABHEHUIO XUMUUECKON peaKlnu;

coOMoaTh MpaBWiia TOJIB30BAaHUS XHMHUYECKOM mocyaol u 1abopaTOpHBIM
o0opy/noBaHHEM, a TaKKe MpaBUiia OOpalleHHUs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKUUSMU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYUYEHHUIO U
coOMpaHHIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOTO rasa);

IPOBOAUTH pEaKkUuu, MOATBEPKIAIONINE KAueCTBEHHBIM COCTaB PAa3IUYHBIX
BEILECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOPUAOPOMUI-, HOAU-, KapOOHAT-, hocdar-,
CWJIMKAT-, CyNb(haT-, TMAPOKCUI-HOHBI, KATHOHBI AMMOHHUS 1 HOHBI H3YYEHHBIX METAJIOB,
NPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX BEILIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAIMHA MBICIUTEIIBHON NEATEIBHOCTA — aHalu3 W CHUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMATU3alMIO, BBISBICHUE NPUYUHHO-CIEACTBEHHBIX
CBSI3EM — 11 M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHbIE METO/IbI TTO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Hanmenosanue
Ne KomnuectBo OCHOBHBIE BUJIBI JIEATEILHOCTH
pa3liesioB U TeEM Coneprxanue 00ydeHuUs
/o 4acoB 00yJarommxcs

y4eOHOT0 MpeMeTa

HepBOHa‘-IaJIbHI)Ie XHMHUYCCKHUC ITIOHATHUSA

1.1

Xumus — BaKHAS 5
001aCTh
€CTECTBO3HAHMS
Y IIPAKTHYECKON
JIeSITeIbHOCTH
yeJIoBeKa

[Ipenmer xumun. Ponp XuMuu B )KU3HU
yenoBeka. XUMUs B CUCTEME HayK. Terna
1 BeniecTBa. PU3NUECKHUE CBOMCTBA
BEILIECTB. ATperaTHoe COCTOSTHUE
BeliecTB. [loHsITHE 0 METOAAX MO3HAHUS
B XUMHUH. UNCThIE BELIECTBA U CMECH.
CniocoOnI pa3eneHust cMecei.
Xumuueckuii IKCnepumenm:
Oemoncmpayui:

3HAKOMCTBO C XUMHUUYECKOM MOCYI0M,

C mpaBuiIaM# padOTHI B Taboparopuu

U pueMamMu 0OpaIieHus ¢
1a00paTOpHBIM 000PYTIOBAHUEM.
duznueckne cBoMCcTBa 00pasloB
HEOPraHMYECKUX BEIIECTB — METAJIJIOB

Y HEMETAJLJIOB.

CrniocoOnI pa3eneHust cMeceit
(¢unbpTpoBaHUE, BEITIAPUBAHUE,
TUCTUIUIALIMS, XpoMaTorpadusi).

PackpeIBaTh CMBICHT H3y4aeMBbIX IOHITHH.
PackpsiBaTh posib XUMHUU B IPUPOJIE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMHU
HayKaMHU.

PaznuyaTe ynCThIE BEUIECTBA U CMECH;
OZHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuuate pusnyeckre u XuMu4IecKue
SIBJICHUS.

CrienoBaTh aIrOpUTMaM UCIIOJIB30BAHUS
HKCIIEPUMEHTAIbHBIX METOJOB —
HAOJIO/IEHUS ¥ DKCTIEPUMEHTA.
Habmonate 1 onuceiBaTh 00EKTHI MPU
IIPOBEJICHUH IEMOHCTPALMHI U
71a00PATOPHBIX OTBITOB IO U3YYCHUIO
(bu3UYECKUX CBOWCTB BEIIECTB, CIOCOOOB
pa3aeIeHusl CMECEN BEUIECTB.
[IpoBOANTE XUMUYECKUI SKCIEPUMEHT
IpU pa3eeHuH cMeceil (Ha mpumepe
OUYHCTKH IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimul:

Wzydenne u onucanue GU3NISCKUX
CBOMCTB 00pa3li0B HEOPTAHUYECKUX
BEIIICCTB.

N3ydenne crnocoOOB pa3esieHus: cMeceit
(C MOMOIIIbIO MarHuTa).

Ipaxmuueckue pabomol.

Ne 1. IIpaBuna pa®oTsl B TabopaTopun
U TIpreMbl 0OpaIeHus ¢ 1abopaToOpHbIM
000py/TIOBaHUEM.

Ne 2. Paznenenue cmeceli (Ha npumepe
OYMCTKHU IMOBAPEHHOU COJIN)

pakTH4ecKoi padboThl Ne 2.

CrnenoBath paBUiiaM MOJIb30BAHUS
XUMUYECKOM MOCy 101 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAKXKE TIPABUIIAM
oOpaleHus ¢ XUMUYECKHUMHU BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLIMEN NIPU
BBIITOJIHEHUH MTPAKTHYECKOM

pabotsr Ne 1.

BricTpauBath pa3BepHyTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTNopoi Ha MH(OpMAITUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VCIIOJIB30BaTh NU3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XuMuu

1.2.

BemiectBa
U XUMUYECKHUE
peaKuuu

15

ATOMBI U MOJIEKYJIBbI. XUMHUYECKHE
aeMeHThI. CUMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocThie u crokHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumunyeckast popMmyina. BaaeHTHOCTh
aTOMOB XMMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTAaBa BEILIECTB.
OtHOcuUTeNnbHAst aTOMHAs Macca.
OtHocuTenbHast MOJIEKYJISIpHAsA Macca.
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA
B COCJIMHECHUM.

Onpenenarb NPU3HAKUA XUMHUUECKUX
peaKInii, yCIOBUS UX TPOTEKAHUSI.
OOBACHATH CYIIHOCTh (PU3UIECKUX U
XUMUYCCKUX SBJICHUHN C TOYKH 3PCHHUSI
aTOMHO-MOJICKYJISIPHOTO YUEHHUSI.
KnaccudumupoBarb XuMuyeckue
peakuuu (1o YUCIy U COCTaBY
pearupyromnmx 1 00pa3yrommxcs
BEIIIECTB).

CocraBmsath popmybl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTH U OTIPEJICIIATh
BAJICHTHOCTH 1O ()OPMYJIaM BEIIECTB.
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KonunuectBo BemectBa. Mosb. MouisipHas
Macca. BzauMocBs3b KOJIMUEeCTBA, MaCChl
Y YUCJa CTPYKTYPHBIX €IUHUIL BEIIECTRA.
Pacuets mo hopmynamM XHMHUYIECKUX
COCIMHCHUU.

DU3UYECKHUE U XUMUYECKHE SIBICHHUS.
XUMHUYECKas peakiusl U €€ IPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB.
XHWMUYECKUE YPABHEHUS.
Kiaccudukanus XuMHYeCKUX peaKIuil
(coenuHeHust, pa3IoKeHUs, 3aMEICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Oemoncmpayuu.

dusnyeckue CBOMCTBa 00pa3iioB
HEOPraHUYECKUX BEIIECTB — METAJLJIOB

Y HEMETAJIJIOB.

OO6pa3ipl BemecTB KOJUISCTBOM 1 MOJIb.
dusndeckue ABICHUS (TIaBJICHHUE
BOCKa, TasiHUE JIbJIa, paCTUPAHUE caxapa
B CTYIIKE, KUTICHUE U KOHJICHCAIUs
BOJIbI).

XuMHUYeCKue SBJICHUS (TOpEeHHEe CBEYH,
MIPOKATIMBAHUE METHOM MPOBOJIOKH,
B3aMO/JICUCTBHE COIBI MJIM MEJIa C
COJISTHOM KHUCJIOTOM ).

Habmronerne npu3HaKoB MPOTEKAHUS

PaccTtaBnsath k03 OUITMEHTHI

B YPaBHEHUSIX XUMHUUYECKHUX PEAKIIUN.
HabmroqaTte 1 OnuchiBaTh 00BEKTHI

P MPOBEJICHUU JEMOHCTpalU

1 1a00PATOPHBIX OTBITOB.

[IpoBoUTh BEIYUCIIECHHUS 11O (hOpMyIaM
XUMUYCCKUX COCTUHEHUN U YPAaBHCHHSIM
XUMHUYECKUX PEaAKIIH.

[IpuMeHsTh eCTeCTBEHHO- HAyYHBIE
METO/Ibl TO3HAHUS (B TOM UHKCIIE
HaO0JII0ICHUE, MOJICIIUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIC OTICPAITHH
MBICIUTENILHOMN JESITEIbHOCTH
(cpaBHEHME, KITacCU(pUKALINS)
BricTpanBaTh pa3BepHyTHIC THCHEMEHHBIC
Y YCTHBIE OTBETHI C ONOPOH

Ha uH(pOpPMAIIO U3 YUEeOHHKA

U CIIPAaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICIIOJIB30BATh NU3YYECHHBIN ITOHSITUWHBIN
ammapar Kypca XuMUuu
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XUMHUYECKUX peakiui (pas3yiokeHue
caxapa, B3aUMOJICUCTBUE CEPHOU
KHCJIOTHI C XJIOPUIOM Oapusi, MoTyueHHe
U paznoxxkeHue ruspokcuaa meau (1)
IIpU HArpEBaHUH, B3aUMO/ICHCTBHE
xene3a ¢ pactBopom cou meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimol:

Co3panue Mozeneil MoJIeKy
(ILIapoCTEePKHEBBIX ).

Onucanue GpU3NUECKUX CBOMCTB
00pa310B HEOPTraHMYECKHUX BEIIECTB —
METaJJIOB U HEMETAJIOB.

Hab6mronenue ¢pusznueckux (riaBicHUe
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuu, NIPOKaJTUBAHUE MEIHOM
MIPOBOJIOKH) SIBJICHUHU.

Habmtoaenue u onricanue Npu3HaKkoB
MPOTEKAHUS XUMHUUECKUX PEaAKIIHiA
pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJILHON MOJIEKYJIIPHOW MACChI
BEIIECTB, MOJIIPHOM MaccChl, MacChl
BEIIECTB, MACChl U KOJIMUECTBA BEILECTBA;
MacCOBOM JTOJIM XUMHUYECKOTO 3JIeMEHTa
1o ¢opMyJie COeTUHEHNS,
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10 YPAaBHEHHSIM XUMHUYECKUX PEAKIIUN:
KOJIMYECTBA, MACCHI BEILIECTBA 110
U3BECTHOMY KOJIMYECTBY, MacCe
peareHTOB WIX IIPOYKTOB PEAKIIMK

Wroro no paznemny

20

JyieKTpOoHHBbIE (LM POBLIE) 00pa3oBaTeIbHbIE PecypChl

bu6nmoteka LIOK https:/m.edsoo.ru/7f413034

Bakueiiume npeacraBuTe M HEOPraHUYECKUX BelIeCTB

2.1 | Bo3ayx. Kucnopon.
IlousTne
00 okcHgax

6

Bo3nyx — cMech razoB. Cocra Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BellecTBO. HaxoxkaeHue kuciopoja B
npupoje, Pu3nyecKue U XUMUIEeCKre
cBoiicTBa (peakiuu ropeHust). OKCUbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYCHHS KUCTIOPO/Ia B JTA0OpaTOPUH U
MPOMBIIIIIEHHOCTH. KpyroBopot
Kucaopoa B mpupoae. O30H —
aJUIOTpONHAsA MOU(PUKALINS KUCIOPOa.
TennoBoit 3¢ hexT XuMHIecKoit
peakIuu, TEPMOXUMUYECKUE YPaBHEHUSI,
9K30- U DHJI0TEPMUUYECKUE PEAKIINH.
TomnuBo: yroias U MeTaH. 3arpsi3HEHUE
BO3/1yXa, YCUJICHHE TaPHUKOBOTO

s dexra, pa3pyrieHue 030HOBOTO CIIOSL.
Xumuueckuii IKCnepumenm:
Oemoncmpayuu:

KauectBeHHOE onpeienieHrne coiepaHus
KHCJIOPOJ1a B BO3AYXE

[Tonyuenue, coOupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
IUIsL COCTaBJIEHUS (POPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUIA XUMUYECKUX
peaxuii ¢ yyacTueM KUCIOpo/ia.
XapakTepHu30BaTh (ONMUCHIBAaTh) COCTAB
BO3/IyXa, PU3NUECKHUE U XUMHUUECKHE
CBOICTBA KUCIIOPO/Ia, CITIOCOOBI €T0
NOJTy4YeHHUs, TPUMEHEHNE 1 3HAYCHHE B
OPUPOE U )KU3HU YETIOBEKA.
CpaBHMBaTh peaKkIUU TOPEHUS U
MEJICHHOTO OKHCJICHUSI.

OOBACHATH CYIIHOCTb SKOJIOTMUECKHUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
BO3/yXa.

CrnenoBath npaBuiiaM 0€30MacHON
paboThI B 1abopaTopuu

NIPY UCTIOTb30BaHUN XUMHUYECKOM

MIOCY Il U 00OPYIOBAHMUS, & TAKKE
npaBUiIaM 00palleHusl ¢ TOPIOUNMU
BEIIECTBAMH.

[TmaarpoBaTh ¥ OCYIIECTBIATH

24


https://m.edsoo.ru/7f413034

U U3YYEHHUE CBOMCTB KHUCIOPOAA.
HaGnronenue B3anMo1elicTBHSI BEIIECTB
C KUCJIOPOJIOM U yCTIOBHS
BO3HUKHOBEHUS Y TIPEKPAIICHUS TOPCHUS
(moxkapa).

JlabopamopHmuwiii onvim:

O3HakoMIieHHE ¢ 00pa3liaMu OKCHUJIOB

Y ONKMCAHKUE UX CBOMCTB.
lIpakmuueckas paboma:.

Ne 3. [lonyyenue u cobupanue
KHCIIOpPO/1a, U3yUEHHUE eT0 CBOWCTB.
Boruucnenus:

MOJIEKYJISIPHOM MacChl KHUCIOpOJa U
030Ha Ha OCHOBAaHWW aTOMHOM MacChl
XUMHUYECKOTO AJIEMEHTA,

KOJIMYECTBa, MACChl BEIECTBA

10 YPaBHEHUSIM XUMHUYCCKUX PEAKITUI

Ha [MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, TPOBOIUTEH HAOJIO/ICHNUS,
JIENaTh BBIBOJBI IO PE3YJIbTATAM
AKCIIEPUMEHTA IIPU MPOBEACHUU
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKOMN
paboTHI.

BriuncasTe KOMMYECTBO BEIIECTBA,
00beM raza 1o ¢popmysiam.

YyacTBOBaTH B COBMECTHOU paboTe

B IpyIIIE.

BricTpanBaTh pa3BepHyTHIC
MIMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha uH(OpMaIIKIO U3 yUeOHUKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
MCTIOJIb30BAaTh N3YUYCHHBIN MMOHATUHHBIN
amnrnapar Kypca XuMHUH

2.2

Bonopon. [Toustue
0 KMCJIOTaX M COJISIX

Bopopon — anemMeHT u mpocrtoe
BelecTBo. Haxoxaenue Booposaa B
npupoze, PU3nYecKue U XUMUYEeCKre
CBOMCTBa, IPUMEHEHUE, CIIOCOOBI
nonyuyeHus. Kucnotsl u conm.
MosipabIii 00beM Ta30B. PacdeTsl 1o
XUMHUYECKUM YPABHEHUSIM.
Xumuueckuii IKCnepumenm:
Oemoncmpayuu:

[Tomyuenue, cobupanue

PackpeiBath cMBICHT U3y4aeMbIX OHITUN
Y IPUMEHSTH ATU MOHSITHS MIPU ONTUCAHUU
CBOMCTB BEILIECTB U UX MPEBPALLECHUN.
XapakTepu3oBaTh (ONUCHIBATH)
(u3nyecKrue 1 XMMUYECKUE CBOMCTBA
BOJIOPO/1a, CITIOCOOBI €ro MOMYYEeHHUS,
IPUMEHEHHUE.

Cobupath mpubop I MOTYUEHUS
BOZOPOJA.

Ncnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
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U pacro3HaBaHUE BOJIOPO/IA.
B3aumoneiicTBre Bo10po/ia ¢ OKCUAOM
menu (I).

JlabopamopHhuwiii onvim:
B3aumopaencTBue KUCIIOT C
MeTaiaMu. [lpakmuueckas paboma.
Ne 4. Tlonyuenue u coOupanue
BOJIOPOJIa, U3YYECHUE €r0 CBOMCTB.
Buiuucnenus:

o0beMa, KOJIMYeCcTBA BEIIECTBA ras3a
[0 €r0 U3BECTHOMY KOJIMUECTBY
BEUIECTBA WK 00BEMY; 00BEMOB
ra3oB 10 YPaBHEHHUIO pEaKIMU Ha

OCHOBE 3aKOHA 00OBEMHBEIX OTHOIIECHUM

ra3oB

JUIS cOCTaBIieHUs1 (hOPMYJT BEUIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKUAX
peakuuii ¢ yuacTueM BOAOPO/Ia.
Bbrumnciate MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00hEM rasa,
Maccy BElIECTBaA.

[TpoBOIUTE pacyeThl MO ypaBHEHUSIM
XUMHUYECKHUX PEaKIINil: KOTUYeCTBa,
00BeMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, MACCE PEarcHTOB
VT TIPOTYKTOB PEAKITUH.

CrnenoBath npaBuiiaM 0€30MacHON
paboThI B 1abOpaTOpUH

WCTIOJIh30BAaHNN XUMHUIECKOH ITOCYIbI

1 000pyI0BaHUs, a TAKXKE MPaBUIaM
oOpalleHust ¢ TOPIOYUMHU BEIIECTBAMU

B OBITY.

[InaHrrpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUSI, AEIATh
BBIBOJIBI 110 PE3yJIbTaTaM
IKCTIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyImIe

2.3

Bopa. PactBopsl.
Ilouarue
00 OCHOBAHUAX

dusnyeckue cBoycTBa Boabl. Boga kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

PackppIBaTh CMBICI U3y4aeMBbIX IOHITUI
Y IPUMEHSTH 3TU MOHATHS TTPU ONTUCAHUN
CBOKCTB BEILIECTB U MX MPEBPALLCHUM.
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OcHoBaHusl.

PactBopsl. Pone pacTBOpOB B pupoie
U B KU3HH 4yesoBeka. KpyroBopor Bobl
B IIPUPOJE. 3arps3HEHNE TPUPOIHBIX

BOJ. OXpaHa N OYUCTKaA IMPUPOAHBIX BOJ.

HacpimienHbie 1 HEHACHIILICHHBIE

pacTBOpHI. PacTBOPUMOCTH BEILIECTB
B Bojie. MaccoBas J10J1s1 BEIIECTBA

B pacTBOpE.

Xumuueckuii IKCnepumenm:
Oemoncmpayuu:

PacTBopeHue BEMIECTB C pa3InuHOU

PacTBOPUMOCTBHIO.

B3auMmojelicTBUE BOABI C METAJJIAMHU
(HaTpUeM U KaJIbLIUEM).

HccnenoBanue pacTBOPOB KUCIIOT

Y LIEII0YEHN C MOMOIIBI0 HHAUKATOPOB.

JlabopamopHhvie onvimoi

Uccnenosanne ocoOEHHOCTEN

pPacTBOpPEHHUSI BEUIECTB C Pa3IMUHON

PacTBOPUMOCTBHIO.

[IpuroroBnenue pacTBOpPOB

C OMPEAECICHHON MaCCOBOM JI0JEH

PacTBOPEHHOTO BEIIIECTBA.
Ilpakmuuecxas paboma

Ne 5. IIpuroroBiieHue pacTBOPOB

C OIPEAECICHHON MacCOBOM JI0OJIEH

XapakTepu3oBaTh (hu3nUecKue

U XUMHUYECKHUE CBOICTBA BOJIbI, €€ POJIb
KaK PacTBOPUTENS B IPUPOIHBIX
npoleccax.

CocTaBnaTh ypaBHEHUSI XUMUUECKUX
peakinii ¢ y4acTUEM BO/IbI.

OOBSACHSTH CYIIIHOCTh 3KOJIOTHYECKUX
npo0JieM, CBSA3aHHBIX C 3arpA3HECHUEM
MPUPOIHBIX BOJI, CIOCOOBI OYUCTKHU BOJIBI
OT IpUMeECEH, MEPHI 10 OXpaHe BOJ

OT 3arpsi3HEHMUS.

[TmannpoBaTh U OCYIIECTBIATD

Ha MIPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI, IPOBOAUTH HAOIIOIECHUS,
JIeNIaTh BBIBOJBI 110 pe3ybTaTaM
HKCIIEPUMEHTA IPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh npaBuiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH MTPU
UCIIOJIb30BAHNU XUMUYECKOU TMOCY/TBI

1 000pyIOBaHUS.

[TpoBOAUTH BHIYMCIICHUS C TPUMEHEHUEM
MOHSITUS «MAaccoBast 10JIsl BELIeCTBa

B PacTBOpPE».

BricTpanBath pa3BepHyThIe TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM
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PacCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C MCITI0JIb30BaHUEM MOHATHUSA «MaccoBas
JIOJIS1 BEMIECTBA B PACTBOPEN

Ha nHGOPMAITNIO U3 YUeOHUKA 1
CIIPABOYHBIX MAaTE€PUAIOB, TPAMOTHO
UCTIOJIb30BaTh N3yUCHHBIN
MOHSITHHBIN armapar Kypca XUMUHU

2.4

OcCHOBHBIE KJIaCCHI
HEOPraHUYECKHUX
COeIMHEHUN

11

Kraccugukanys HeopraHM4eCKux
coenuHeHni. Oxcupl. Knaccudukarms
OKCHJIOB: COJIeOOpa3yroIire (OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEPHBIE) U
HECO0JICOOpa3yIOIIIHE.

Howmenkinarypa okcuioB. @u3ndeckue
1 XUMHYECKHE CBOMCTBA OKCHIOB.
[Tonydyenue OKCHIIOB.

OcnoBanus. Knaccudukaiiysi o0CHOBaHMIA:

IIEJIOYH U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBannii. Pusnueckue
U XMMUYECKHE CBOWCTBA OCHOBAHUH.
[Tonyuenue oCHOBaHMIA.

Kucnotsl. Knaccudukarius Kucnior.
Homenknarypa kucnor. ®uznyeckue

Y XMMUYECKHE CBOMCTBA KUCTOT. Psiz
aktuBHOCcTH MeTayuioB H.H. bekerona.
[Tonyuyenue KUCIoT.

Conu. Homenknarypa cosei.
Ou3nYecKue U XUMUIECKHE

cBoMCTBa coJiel. [lomydenue comen.
I'eHeTHuecKas CBA3b MEXAY KilaccaMu
HEOPraHUYECKUX COCIUHEHUM.

KnaccuduuupoBats usydyaemolie
BEILIECTBA 10 COCTaBY U CBOMCTBAM.
CocTtaBaaTh GOpMyIIbl OKCHJIOB,
KHCJIOT, OCHOBAHHUI, COJIEl U Ha3bIBATh
UX IO MEXAYHapOJTHOU
HoMeHKJarype. [Iporao3upoBarh
CBOMCTBA BEILIECTB Ha OCHOBE OOILINX
XUMHUYECKHX CBOMCTB M3YUE€HHBIX
KJIACCOB/TPYII BEIIECTB, K KOTOPBIM
oHU OoTHOCATCS. COCTAaBIIATH
MOJIEKYJIApHbIE YPaBHEHHUS pEaKIUid,
WJITIOCTPUPYIOIUX XUMUYECKHE
CBOMCTBA U CIIOCOOBI MOJIYUYECHUS
BEIIECTB U3YUYEHHBIX KJIACCOB/TPYII, a
TaK¥K€ MOATBEPKAAOIINX
IF€HETUYECKYIO B3aUMOCBA3b MEXAY
HUMU. [IpOM3BOAUTH BBIUUCIICHUS 1O
YPAaBHEHUSM XHUMHUUYECKUX pEaKIUM.
[ImanupoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUUYECKUE DKCIIEPUMEHTHI,
NPOBOJUTH HAOIIOAEHUS, ENaTh
BBIBOJIBI 10 pe3yJibTaTaM
AKCIIEPUMEHTA IPU NPOBEACHUNU
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Xumuueckuii IKCnepuMenm:
Oemoncmpayuu:

OO0pa3ipl HEOPraHUYECKUX BEIECTB
PAa3INYHBIX KJIACCOB.

OnBIThI, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOKCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimel

Ornpenenenne pacTBOPOB KUCIOT U
LIEJI0YEN C MOMOUIBIO NHINKATOPOB.
N3ydenune B3auMOEHCTBUS KUCIIOT C
MeTaJUIaMU, PEAKIUN HEUTPpaJIU3alUu.
B3anmopencTere pactBopa cepHOM
KUCTOTHI ¢ okcuaoM meau (11).
[TonyuyeHnue HepaCTBOPUMBIX OCHOBAHHIA.
BriTecHeHMe 0JHOTO MeTallia APYTUM U3
pacTBopa coju.

lIpakmuueckas paboma

Ne 6. PelieHne sKkcriepuMeHTaIbHBIX
3a1a4 o TemMe «BakHenime Kiacchl
HEOPTraHWYECKUX COCTUHEHHIN.
Buiuucnenus:

10 YPaBHEHUSIM XUMHUYECKOU PEAKIINHU:
KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00beMy, Macce pearcHTOB WIH
MPOJIYKTOB PEAKIIUN

71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
paborT.

CnenoBaTh mpaBuIaM OE30MMaCHOM
paboThI B J1aboparopuu

MIPU UCIIOJIE30BAaHUHN XUMUUECKON
MOCY/JIbI U 000PYIOBaHUSI.

BricTpauBath pa3BepHyThIC
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha nH(popMaIuIo U3 yueOHHUKA U
CIIPaBOYHBIX MATEPHUAIIOB, FPAMOTHO
HCIIO0JIb30BaTh N3YUYCHHbBIA MOHATUUHBIN
amnmnapar Kypca XuMuu

Hroro no pazneny:
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ITepuoguyecknii 3akoH u Ilepuoguyeckasi cucrema xumudeckux 3jaemeHToB /. M. MenneneeBa. Ctpoenue

aToMOB. XMMHuYecKas CBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIInu

3.1 | [Mepuomuueckwuii
3aKOH

u llepnonnueckas
cucTeMa
XUMHYECKUX
3JIEMEHTOB

Crpoenne atoma

1. 1. Menpeneena.

7

[TepBbie TONBITKY KIacCUpUKAIIIU
XUMUYECKUX 3JIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX AJIEMEHTOB
(1LIETIOYHBIE U 1IEIOYHO3EMENIbHbBIC
METaJUIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIE 00pa3yroT
aM(doTepHbIC OKCHUJIBI U TUPOKCHUJIBI.
[Tepuonnueckuii 3akoH. [lepnoanueckas
CHUCTEMAa XMMUYECKUX JIEMEHTOB

JI.1. Menneneesa. KopoTkonepuoaHas
U ITTUHHOTIEPUO THASL (DOPMBI
[Teproanueckoil CUCTEMbI XUMUYECKUX
anemeHToB [[.1. Menneneena. [lepuoast
Y TpyIIibl. PU3UYECKUN CMBICI
MOPSIIKOBOTO HOMEPa, HOMEPOB
NepHO/ia U TPYMIbI SJIEMEHTA.
Ctpoenue atomoB. CocTaB aTOMHBIX
sanaep. M3oronsl. Dnexkrponsl. CTpoeHUe
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbIX 20 XUMAYECKUX 3JIEMEHTOB
[leproanyeckoi CHCTEMBI

J.1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO IJIEMEHTa

10 €ro NoJIOKeHuto B [leproanueckon
cucreme JI.1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUsI pajinyca

PackppiBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OnuceiBaTh CTPOECHUE TAOIUIIBI
«Ileproguueckas cucreMa XMMUYECKUX
anemeHToB .M. MeHnaeneeBay.
MopennpoBaThk CTpOEHHE aToMa,
OHEPreTUYECKUX YPOBHEU U MMOTYPOBHEN
IIPU TTOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(UTYpaluii U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[losicHATh (pU3NYECKU CMBICI
NOPSIKOBOTO HOMEPA, HOMEPOB ITEPHOJIA
Y TPYIIIBI 2JIEMEHTA.

XapakTepru30BaTh XUMHUECKHUE DIIEMEHTHI
NEPBBIX TPEX MEPUOMOB, KA, KaJIbLUN
Y UX COCAUHEHUS 110 ITOJI0KEHUIO B
[Iepnoanueckoii cucreme

JI.1. Menpaeneena.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHUE PaJNYCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COEIMHEHUN B
npenesax MajbIX IEPUOJIOB U TJIaBHBIX
INOATPYIII C YYETOM CTPOEHHUSI UX
aTOMOB;
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aTOMOB XMMUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATIIINYECKUX
CBOWCTB MO IrpyIIiaM U MEPUOJIaM.
3nauenue [leproauueckoro 3aKkoHa u
[Tepuoauueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKHU U
npaktuky. /[.M. MeHnneneeB — ydeHbIn U
rpaXKJaHuH.

Xumuueckuii IKcnepumenm:
Oemoncmpayuu.

B3anmoaeicTBre ruipoKcHIa IMHKA C
pacTBOpaMM KUCJIOT U IIEJIOYEH.
MoaenupoBaHU€ CTPOEHUS MOJICKYJI
IIPY IOMOILM PUCYHKOB, MOJIENIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Tabnuua «Ilepuonuueckas cucrema
XUMHUYECKHX DJIEMEHTOB

JI.1. MennaeneeBay.

JlabopamopHhvie onvimoi
O3zHakoMJieHHE ¢ 00pa3liaMy METAJIJIOB
Y HEMETAJLJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B TIape WJIU TPYIIIIE.

BricTpanBath pa3BepHyThIC TUCHMECHHBIC
Y YCTHBIC OTBETHI C OMOPOii

Ha UH(OPMAIMIO U3 YUeOHHKA U APYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKHUCHIUTEIIBHO-
BOCCTAaHOBHTEIILHBIC
peakiuu

Xumudeckas cBs3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBsa3b. CTeneHp
okuciaeHus1. OKUCINTEIBLHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iporiecch

PackpbIBaTh CMBICIT H3y4aeMbIX OHSATHM.
Onpenenars BUJI XUMUYECKON CBA3U

B COCIMHECHUH.

MopnenupoBaTh CTPOEHUE MOJIEKYIT

IIPY ITIOMOILU PUCYHKOB, MOJIEIIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
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OKHUCJICHHS] 1 BOCCTAHOBJICHHSI.
OKuCIIUTENU U BOCCTAHOBUTEIIU.
XUMHUYECKHUI SKCIIEPUMEHT: U3YUCHHE
00pa3IoB BEIIECTB METAJIIIOB U
HEMETaJlJIOB, B3aMMO/ICHCTBHE
TUIPOKCHUJIA IIMHKA C paCTBOpaMu
KHUCIIOT U IeJI0YeH, IPOBE/IeHNE
OTBITOB, WILTIOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKCnepumMeHm:
Oemoncmpayu:

OnBITHI, WJUTIOCTPUPYIOILIUE TPUMEPHI
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIoKEHUsl, COCTMHEHNS)

Hcnonb30BaTh XUMUUYECKYO CUMBOJIMKY
JUIsL COCTaBIIeHUs POPMYIT BEILIECTB,
AJIEKTPOHHOTO OalaHca peakiuii.
OnpenensiTe CTENeHb OKUCICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB 110
dbopMynaM U COCTaBIATH POPMYJIBI
OMHApPHBIX COCAMHEHUH MO CTENEHU
OKHUCJICHUS] aTOMOB XUMUYECKHUX
37eMEeHTOB. OnpeaensiTh OKUCIUTEND U
BOCCTAaHOBUTEND. PaccTaBisaTh
KO3(ULIMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOOM BJIEKTPOHHOTO
OaJtaHca.

HabmoaTh XuMU4ECKHE OTBITHI IO
IJIaHy, aHAIU3UPOBATH U JEJIaTh
BBIBOJIBI.

HUcnonw3oBate UKT nis co3manus
MOJIEJIEH, MOATOTOBKHU MPE3CHTALNN,
JIOKJIaJIOB IO TEME.

BricTpanBaTh pa3BepHYThIE IUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM HA
nH($OPMAITUIO U3 yUeOHHUKA U APYTUX
HMCTOYHUKOB, B TOM unciie MHTepHera

Wroro no pazneny 15
JaexkTpoHHbIe (LM (poBHIE) 00pa3oBaTeibHbIE PeCYpPChI bubnuoteka [{OK https://m.edsoo.ru/7f413034
PeszepBHOE Bpemst 3
OBIIEE YMCJIO HACOB 68
11O ITPOI'PAMME
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9 KVIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOro MpeaMeTa

KomuyecTBO
9acoB

Conepsxanue o0yueHus

OCHOBHBIE BUJIBI ICATEIHBHOCTH
O0yJaroIIIXCS

BelHeCTBO U XUMHAYIECCKHNE peaKIInu

1.1

[ToBTOpEHUE

U yriyoJieHue
3HAHUW OCHOBHBIX
pa3ziesoB Kypca

8 Kiacca

5

[lepnonnueckuii 3akoH. [lepuoanyeckas
CHUCTEMA XUMUYECKHUX deMeHToB [[.1.
MenneneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIHSI, KAJIbIUS U UX
COEIMHECHUH B COOTBETCTBHUH C
TIOJI0KEHHUEM JIEMEHTOB B
ITeproanyeckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CrpoeHune BenecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIIBI KPUCTAIUTMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOKCTB
BEIIIECTBA OT TUIA KPUCTALTNYECKOMN
PELIETKU U BUJIa XUMUYECKOM CBSI3U.
Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHUYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEIECTB, OTHOCSIIIUXCS K
Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKHUX
COCJIMHEHU, FTeHETUYECKas CBS3b
HEOPraHWYECKUX BEIIECTB.

XapaKTepI/IBOBaTB XUMHYCCKHUC 3JICMCHTHI
IICPBBIX TPCX IICPUOOAOB, KAJIUA U KAJIbIIHA

I10 UX NOJIOKEHMIO B lleproanueckoit
cucteme 1. 1. Menaeneena.
KnaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHMYECKHE BEIIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIUE XUMUYECKUE
CBOKCTBA BEILIECTB PAa3JIMYHBIX KJIACCOB,
TOJITBEPKIATh CBOMCTBA IIPUMEPAMU
MOJIEKYJIIPHBIX YPAaBHEHU XUMHYECKUX
peaKkuu.

Onpenenarb BUI XUMUYECKON CBA3U

Y TUII KPUCTAJUIMYECKON PEIIETKH
BEILIECTBA.

[Iporno3npoBaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BepHyTbIE
IMUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha HH(pOPMAITHIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTEpPUAJIOB, TPAMOTHO
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Xumuyeckuii IKChepumenm:
OeMOHcmpaL;uu:

03HAKOMJICHHE C MOJIC/ISIMU
KPUCTAJUTMYECKUX PEIIECTOK
HEOPraHWYECKUX BEMIECTB — METAJUIOB
1 HeMeTa/uIoB (TpaduTa 1 anmasa),
CJIOKHBIX BEIIECTB (XJIOpHUIa HATPHS)

WCIIOJIb30BaTh N3yYECHHBIA MOHATUMHBIN
amnrapar Kypca XuMHH

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XUMHUYECKUX
peakium

Knaccudukanus xuMuyeckux
peaKkuuii 1o pa3auyHbIM IPU3HAKAM
(MO YMCIly ¥ COCTAaBY y4aCTBYIOIIMX B
pEeaKIuu BEIIECTB, M0 TEIIOBOMY

3 dekTy, Mo UBMEHEHUIO CTENEeHEH
OKHUCJICHUS] XUMUYECKHUX 2JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYaCTHUIO
KaTajauzaTopa). JK30-

U DHAOTEPMHUYECKUE PEaAKIUU,
TepMoxXxuMuueckue ypapHenus. [lonstue
0 CKOPOCTH XUMHUYECKON PEAKIUU.
[TonsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsATHE O TOMOTE€HHBIX U
reTepOreHHbIX peakuusx. [lonstue o
kartanuse. [londarue o xuMmuueckoM
paBHOBecuU. PaKTOPHI, BAUSIONINE HA
CKOPOCTh XMMHYECKON PEAKIIUH U
MOJIO’KEHUE XUMHUYECKOTO PABHOBECHSI.
OKuCINTETEHO-BOCCTAHOBUTEIBHBIC

PackpbiBaTh CMBICIT U3y4aeMbIX TOHATUN
Y IPUMEHSATH 3T TIOHATHS PU OMTMCAHUH
CBOMCTB BEIIECTB M MX IPEBPAILICHUH.
KinaccudunupoBarh XumMudeckue
PEAKITUH 110 Pa3IMIHBIM IMPU3HAKAM.
YcranaBinuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKIMK OT Pa3InIHbIX
(bakTopoB.

[TporHo3upoBaTh BO3MOKHOCTH
MIPOTEKAHNS XUMHUECKUX TIPEBPAIICHAN
B PA3JIMYHBIX YCIOBHSIX.

OnpenensTb OKUCTUTEIb

1 BocctaHoButeslb B OBP.

CocTaBisaTh JICKTPOHHBIN OaaHC
peaKIuu.

[Tpon3BOIUTE BEIYKMCICHHUS 10
XUMHUYECKUM YPABHCHHSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIap€ WJIM TPYIIIIE.

BricTpauBath pa3BepHyThIC TUCHBMEHHBIC
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peaxiuu, 3JeKTPOHHBIN OalaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOIb30BAaHUEM METOA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Oemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakliy OT BO3JICHCTBUS
pazNUYHBIX (AKTOPOB.

OMNBITHI, WUTIOCTPUPYIOIINE TPUMEPHI
OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiuuu
pa3oXKeHUs1, COCAUHEHUS).
Buviuucnenusa:

KOJIMYECTBA BEIIECTBA, 00heMa U
MaccChl PEareHTOB UJIM MPOITYKTOB 1O
ypaBHEHUSIM XUMUYECKUX PEAKITUI

Y YCTHBIE OTBETHI C OIIOPOU

Ha HHPOPMAIIUIO U3 yuYeOHHNKA

Y CIIPABOYHBIX MAaTE€pUAJIOB, IPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN ITOHATHHBIN
anmapar Kypca XuMuu

1.3

DIIEKTPOJIUTUYECKAS
JUCCOIUAIIHS.
XHUMUYECKUE
peaKkiiu B
pacTBopax

Teopust 3IEKTPOIUTUIECKON
JUCCOLUALN. DIIEKTPOIUTHI U
HEDJICKTPOJIUTHI. KaTHOHBI, aHWOHBI.
MexaHu3M TUCCOIUAIINH BEIIECTB C
Pa3IMYHBIMU BUAAMU XHUMHUYECKOU
cBs3u. CTerneHb TUCCOINAIIiN.
CuibHBIC U C1a0BI€ AJICKTPOJIUTHI.
Peaknyuu nonnoro oomMena. Y cinoBus

PackpbIBaTh CMBICI U3y4aeMBbIX MOHSITHH,
a TaKXe€ CMBICJI TEOPUU
AIEKTPOJUTHYECKON AUCCOLIUAIIAH.
OOBSCHITH TPUIUHBI
3JIEKTPOIPOBOHOCTH BOAHBIX PACTBOPOB
BEIIECTB, Pa3/IMyYaTh CJIa0bIC U CUIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHHUS IUCCOLIMAIIUN
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MPOTEKaHUS PEaKIIii MOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILIEHHbIE HOHHBIE
ypaBHEHUS peakuuil. CBoicTBa
KHCJIOT, OCHOBAaHMI M COJIEH B CBETE
IPEICTaBICHUN 00 PJEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peaKinu
Ha WoHbl. [loHsTHE O THApPOIH3E

COJIEH.

Xumuueckuii IKCnepumMeHm:
Oemoncmpayuu:

HccenenoBanue 3J1€KTPOIPOBOIHOCTH
pPacTBOPOB BEILIECTB, MIpoliecca
JUCCOLIMAIIMY KUCJIIOT, IIeI0Yei

U coJiel (BOBMOXHO HUCIIOIb30BAHUE
BUJICOMATEPHUAIIOB).

OMBITHI, WITIOCTPUPYIOIINE MPU3HAKU
MPOTEKaHUS peakuii HOHHOTO OOMEHa
(oOpa3zoBaHue OcajKa, BbIJICICHUE

ra3a, o0pa3oBaHUE BOJIbI).
Pacno3naBanue HEOpraHMYECKHUX
BEILIECTB C TOMOIIbIO KaU€CTBEHHBIX
pPEaKUN1 HA WUOHBI.

JlabopamopHmwiti onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMu HOHHOTO 0OMEHAa B pacTBOpax
AJIEKTPOJIUTOB (C 00pa3oBaHUEM OCAIKa,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BO/IbI).

KHUCJIOT, IIEJI0YEH U COJICH, TOJIHBIC

Y COKpAIlICHHbIC NOHHBIE YPABHEHUS
XUMHUYECKUX PeaKIMil HOHHOro 0OMeHa,
KpaTKHE NOHHBIC YPABHEHHUS MPOCTHIX
peakuuii THAPOIU3a COJICH.
XapakTepu3oBaTh 00IINEe XUMUYECKHE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE T€OPHUH AJIEKTPOJIUTHIECKON
JMCCOIUALINY; TTIOATBEPKAaTh CBOMCTBA
IpUMEpPaMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUN XUMUUYECKUX PEAKLIHH.
Pemiats sxcniepuMeHTaNbHBIE 3a/1a41

o TeEMeE.

[InaHnpoBaTh U OCYIECTBIIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIOICHMUSI,
JieJaTh BBIBOABI 110 pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a60paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a00OpaTOpUU

IIPU UCIOJIb30BAHUU XUMUYECKOM
ocyAbl 1 000PYI0BaHMUS.

[TpoBOIUTH BHIYUCIEHUS IO XUMHYECKUM
YPaBHEHUSIM.

VYuyacTBOBaTh B COBMECTHOM paboTe
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IIpakmuueckas paboma:

Ne 1. Pemenue skciepuMEHTAIbHBIX
3a/1a4 1O TEME.

Buiuucnenus:

10 YPaBHEHUAM XUMHUYECKUX PEAKIUI

B IIape WJIM rpyIIe.
BricTpanBarh pa3BepHyThI€ MMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uHOpMAIHIO U3 YUeOHHKA U IPYTHX
HCTOYHUKOB UH(POPMAIIUU, B TOM YHUCIIE
HNurtepnera

Hroro o paszneny 17
JuiekTpoHHbIE (UG pPOoBbIe) 00pa3oBaTeIbHbIE PeCYPChl bubnmoreka [{OK https://m.edsoo.ru/7f413034

HemeTasuiibl M UX COeIMHEHUS

2.1 | O6mias 4 OO611ast XxapakTepUCTUKA FaJIOTE€HOB. OOBsACHATH 00IITME 3aKOHOMEPHOCTH B
XapakTEepUCTHKA Oco0eHHOCTH CTPOEHHS aTOMOB, W3MEHECHUU CBOMCTB HEMETAIIJIOB U UX
XUMHUYECKUX XapaKTEPHBIC CTETICHU OKUCIICHUS. COCIMHEHUH B MpeJIeax MaJbIX
snemMeHTOB VIIA- CtpoeHue u pu3NIECKHe CBOMCTBA MEPUOIOB U TJIABHBIX MMOJATPYIIII
TPYIBI. MPOCTHIX BEIIECTB — raJOr€HOB. ITeproanueckoi CUCTEMBI XUMUYECKHUX
'anorensl XUMUYECKUE CBOKCTBA HA IIPUMEpPE AJIEMEHTOB C YYETOM CTPOCHHUS UX

XJiopa (B3auMOICHCTBHE C METAJJIaMU,
HEeMETaJlJIaMH, IIeJI0YaMH).
XnopoBoaopon. ConsiHast KUCIIOTA,
XUMHUYECKHE CBOMCTBA, TOJTYYEHHE,
npuMeHeHune. JleicTBue xjiopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M
yesioBeka. Baxueime XJIopuibl 1 UX
HaxO0JICHUE B MMPUPOJIE.
Xumuueckuii IKCnepumenm:
Oemoncmpayuu.

OnbITHL, OTpaXkaromue GU3NISCKUe U
XUMHYECKHE CBOMCTBA TAJIOTCHOB U UX
COE€IMHEHHM (BO3MOKHO MCIOJIb30BaHUE

aTOMOB.
XapakTepusoBaTh (PU3NYECKUE U
XUMHUYECKHE CBONCTBA MTPOCTHIX
BEILIECTB TAJIOTEHOB (Ha MpUMepe XJiopa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOJIOPO/IA,
XJIOpUJA HATPHsI), CIOCOOBI UX
MOJIy4eHUS], IPUMEHEHHE U 3HAYCHHE B
MPUPOJIE U )KU3HU YeTIOBEKA.
Onpenensats XJIOPUA-UOHBI B pAaCTBOPE.
[1manupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHMUS, IeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomiieHHE ¢ 00pa3lamMu XJIOPUIOB
(rajmoreHu10B).

JlabopamopHmuwiii onvim:

N3ydenue CBOMCTB COJITHON KUCIOTBHI.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIHIA
Ha XJIOPUJI-UOHBI.

IIpakmuueckas paboma

No 2: TTosmyueHnne COISTHON KUCIIOTHI,
VU3YYEHHE €€ CBOWCTB.

Buviyucnenus:

10 YPAaBHCHHUSIM XUMHUYECKUX PEaKIIHA,
€CJIM OJIUH U3 PEarcHTOB JaH B U30BITKE

AKCIIEpUMEHTA MTPU MPOBEJICHUU
1a00pPaTOPHBIX ONBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHON
paboThI B JabopaTopuu

IPU UCTIOJIB30BAaHUH XUMHUYECKOM
NOCY/Ibl U1 000PYOBAHUS.

BricTpauBath pa3BepHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTnopoi Ha MH(OpMAITUIO U3 YUeOHHUKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VCIIOJIB30BaTh NU3YYEHHBIN TOHATHHBIN
anmnapar Kypca XuMuu

2.2

O6mas
XapaKTepUCTHKA
XUMHYECKUX
sn1eMeHTOB VIA-
rpynnsl. Cepa u
e COCJIMHECHUS

OO011as XxapakTepUCTHKA 3JIEMEHTOB
VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTEIICHU
OKHCIICHUSI.

Crtpoenue u puznuecKkue CBOMCTBa
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPBI.
AJIOTpOnTHBIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XUMUYECKUE CBOKWCTBA CEPHI.
CepoBopaopo, ctpoeHue, Gu3ndeckue u
XMMHUYECKUE CBOMCTBA.

OKcupl cepbl Kak MPeACTABUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciota, Gu3nuecKue u
XUMUYECKHEe CBOMCTBA (001ne Kak

OOBICHATH 001IME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3J1EMEHTOB VIA-
TPYIIbI U UX COEAUHEHUN C YUETOM
CTPOEHUS UX aTOMOB.
XapaktepuszoBaTh PU3NUECKUE U
XUMHYECKHE CBOMCTBA MPOCTOTO
BEILIECTBA CEPBI U €€ COCTMHCHUM
(cepoBOOpPOZIA, OKCUIIOB CEPBI, CEPHOM
KHUCJIOTHI, CYJIb(PaToB), CIOCOOBI UX
MOJIy4CHUS, MPUMEHEHHUE U 3HAaYCHHE B
IPUPOJIE U KU3HU YETIOBEKA.
OnpenensaTs HaTUYKE CYTb()aT-HOHOB
B PAacTBOpE.

OOBSACHATH CYIIHOCTh YKOJIOTUYECKUX
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MPEJCTABUTEINS Klacca KUCIIOT
U crieruduaeckue). XMMUISCKHe
peakuuu, JexKanme B OCHOBE
POMBIIIEHHOTO CITOCO0a MOJIy4YeHUs
cepHoii kuciioThl. [Ipumenenue. Conu
CEpHOU KUCIIOThI, KAYECTBEHHAS PEaKITUs
Ha cynb(aT-noH.

Haxoxaenue cepol v €€ COeIMHEHUI

B IIpupoje. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cephl (KUCTIOTHBIE JTOXKAH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0
peAOTBPAICHUS.

Xumuueckuii IKCRepuUMenm:
Oemoncmpayuu:

O3HakoMIIeHHE ¢ 0Opa3liaMu Cephl U €€
COEMHEHUAMU (BO3MOYKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa IoJI ICMCTBUEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlabopamopHvie onvimol:

N3yueHne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cynb(dar-uoH u HaOIIIOICHNE TTPU3HAKA
€€ MPOTEKaHUs

npo0JieM, CBSI3aHHBIX € MepepadoTKON
COCIMHEHUM Cephl.

[1nanrpoBaTh U OCYLIECTBIATD

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOJAUTH HAOIIOICHUS,
JIeaTh BHIBOJBI IO PE3yJibTaTaM
AKCIIEpPUMEHTA.

Crnenosath npaBuiaaM 0€30MaCHOM
paboThI B 1a00OpaTOpHUU

IIPY KCTIOJb30BAHIH XUMHUYECKON
NOCY/Ibl U 000PYIOBAHHUS.

[Tpon3BOANTE BBIUUCICHUS

10 XUMUYECKUM YPaBHEHUSM.
Hcrmonp30BaTh P BHIMTIOTHEHUT
y4€eOHBIX 3aJJaHUI TEKCThl Y4eOHHKA,
CIIPaBOYHBIE MATEPHUAIIBI
(ITepuoanueckyro CUCTEMY XUMUUYECKHUX
anemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM

U CoJied B BOJIE, DJIEKTPOXUMHUECKUH Pl
HaIpsKEHU METaJIoB).

Hcrnonp30Bath Mpu BHIMOTHEHUU
y4eOHBIX 3a/IaHUH U B MPOIECCe
UCCJIeI0BATENbCKON A TENbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COJIEPKaHusl, CIIPABOYHEIC
maTepuasl, pecypcel MHTEepHETA
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2.3

Oo01as
XapaKTEPUCTHKA
XUMUYECKUX
AJIEMEHTOB
VA-rpynmsl.

A3or, hochop u ux
COEIMHEHHUSI

OO01ast xapaKTepuCTHKA 3J1EMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUSI.

A3o0T, pacnpocTpaHeHHE B IPUPOJIE,
bu3nuecKrue 1 XMMUYECKHE CBOMCTBA.
KpyroBoport a3ora B npupo/e.
AMMHuak, ero puznueckue u
XUMHUYECKUE CBOMCTBA, TOJIYYEHUE U
npuMenenue. Coam aMMOHUSI, UX
bu3nYecKue 1 XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakius Ha
HMOHBI aMMOHHUS.

A30THasi KUCJIO0TA, €€ MOJIyYCHHE,
bu3nYecKre U XUMUYECKHE CBOMCTBA
(o0mue Kak nmpeacTaBUTeNs Kiacca
KHUCJIOT U CTICIU(UYECKUE).
Hcnosnp30BaHre HUTPATOB U COJIEU
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoopeHuit. XuMU4eCcKoe 3arpsi3HeHre
OKPYKAIOIIEH CPEbl COEAUHEHUSIMU
a30Ta (KUCIOTHBIE JIOXKIU, 3aTPS3HEHUE
BO3]lyXa, TOYBBI U BOJ0EMOB). Docdop,
aoTponHbie Moaudukammu docdopa,
dusznyeckre 1 XUMUYECKUE CBOMCTRA.
Oxcun pochopa (V) u hochopnas
KUCTI0Ta, PU3NYECKUE

OOBsACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynnsl 1 uX COEAMHEHHUN C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U (ochopa u ux
CoeIMHEHUH (aMMuaKa, cojieli aMMOHHS,
A30THOM KUCJIOTHI, HUTPATOB, OKCHU/IA
docdopa (V) u hochopHoit KUCTOTHI,
docharoB), ciocoObI UX MOTYUCHHUS,
OPUMEHEHHUE U 3HaYCHHE B IIPUPOJIE U
KU3HU YEITOBEKA.

Onpenenats HOHBI aMMOHUS U (pochat-
MOHBI B pacTBOpE.

OOBACHATDH CYIIHOCTb

HKOJIOTUYECKUX TIPOOIIEM, CBSI3aHHBIX

C HaXOXJIEHUEM COEIMHEHHUH a30Ta 1
dbocdopa B okpyKaroliei cpee.
[InanupoBaTh U OCYMIECTBIISITH HA
NPaKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTH HAOJIIOICHHUS, 1€NIaTh
BBIBOJIBI 110 PE3yJIbTaTaM
IKCTIEpUMEHTA TIPH MPOBEICHUH
71a00paTOPHBIX OMBITOB U
MPAKTUYECKON pabOTHI.

CrnenoBath npaBuiaM O€30MacHOM
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Y XMMUYECKUE CBOMCTBA, OJTy4CHHE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MHHEPAJIbHBIX YI0OPCHUH.
XumuuecKkuii IKcnepumenm:
Oemoncmpayuu.:

O3zHakomiieHHe ¢ PU3NYECKUMHU
cBoiicTBaMu a3ota, hocdopa

U UX COCMHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakomIieHHE ¢ 00pa3iiaMu a30THBIX
u $hochOpHBIX YI0OpEHUH.
[Tonyuyenue, coOupanue, pacrio3HaBaHUe
U U3y4YCHHE CBOMCTB aMMHAaKa.
B3aumoneiictBue
KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEBIO (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPHUATIOB).
JlabopamopHvie onvimei:
IIpoBeneHre Ka4eCTBEHHBIX

peakiuii Ha MOH aMMOHHUS U Pocdart-
WOH, U U3yYeHUE TTPU3HAKOB HX
MPOTEKAHMUS.

Ipaxmuueckas paboma

Ne 3: Tlomyuenne aMmmuaka, U3y4eHue
€ro CBOMCTB.

Buiyucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKITU

paboThl B 1abopaTopuun

IIPU UCTIOIb30BAHUH XUMUYECKON
HOCYJIbl U 000PYIOBAHHUS.
[Tpon3BOANTE BEIUNUCICHUS

10 XUMHUYECKUM YPABHEHUSM.
Hcrnonb3oBath Mpu BHIMOITHEHUU
y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
CIIPABOYHBIC MaTEPUAITBI
(MeproANYECKYI0 CUCTEMY XUMUYECKHUX
anemenToB [I. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM

Y COJIEW B BOJE, IJIEKTPOXUMHUUYECKUN Pl
HaIpsHKEHU METAIIOB)
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2.4

OO1as
XapaKTEepUCTHKA
XUMUYECKUX
AJIEMEHTOB
IVA-rpynsi.
Yriepon

Y KPEMHUH, U UX
COEIUHEHUS

OO01ast xapaKTepUCTHKA 3JIEMEHTOB
IVA-rpynmnel. Oco6eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHUCJICHHUSI.

VYriepon, aioTponHble MOAU(DHUKAITIH,
pacupoCTpaHEHHE B IPUPOJE,
buznueckne 1 XUMHUIECKUE CBOMCTBA.
Ancop6buus. Kpyroopot yriiepona

B IIPUPOJIC.

Oxcunpl yriaepoja, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA, ICHCTBUE HA
YKUBBIC OpPTaHU3MBI, TTOJTyICHUE U
MIPUMEHEHUE. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yraepoga (IV), runoresa riao0ansHOTO
MOTETJICHUS KIMMAaTa, TApHUKOBBIT

¢ PexT.

VYrosnbHast KUCIOTA U €€ COJU, UX
dbusznuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJIyYCHHE U IPUMEHEHHE.
KauecTBenHnas peakius Ha KapOOHAT-
noHbl. Mcronb3oBanue kKapOOHATOB B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH U
CEJIbCKOM XO035MCTBE.
[TepBoHavanbHBIC TOHATHUS 00
OpPraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSIX yriieposia (MeTaH, 3TaH,

OOBsICHTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 UX COEAUHEHUN C YIETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NYECKUE

Y XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YTEPOia U KPEMHUS U UX
COeIMHEHUH (OKCUOB YTIIEpO/Ia,
YTOJIBHOU KHCIIOTHI, KAPOOHATOB,
OKCH/JIa KPEMHHUSI, KDEMHUEBOU KUCIIOTHI,
CHJIMKATOB), CIOCOOBI UX MOJTYYEHUS,
MIPUMEHEHHE U 3HAUEHUE B MIPUPOJIC U
KU3HU YETIOBEKA.

OOBACHITH TPUUUHHO-CJICICTBEHHYIO
CBSA3b: CTPOEHHUE BEILIECTBA -t CBOICTBA
-+ IpPUMEHEHUE — Ha IIpUMEpPax
COEAVMHEHUN YIJIEPOIA U KPEMHUSL.
Omnpenensate kapOOHAT- U CUITUKAT-
MOHBI B PaCTBOPE.

OOBICHATH CYITHOCTh SKOJIOTUYECKUX
po0sIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKAOLIEH
cpene.

[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKHUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJIEH, AllETUJICH, STAHOJ, TJIULEPHUH,
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ATUJIEH, allETUJIEH, TaHOJ, TJINLIEPUH,
YKCYCHAsl KUCIIOTA).

[IpupoaHble HICTOYHUKH YTIIEBOIOPOIOB
(yroJib, IpUpPOHBIN ra3, HedTh),
POAYKTHI UX NEepepadOoTKH (OCH3UH),

UX POJIb B OBITY U MPOMBIIIIIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKU BaXKHBIX
BEIIECTBAX: )KHUpaX, OeNKax, yriieBoJax —
1 UX POJIM B JKU3HU YETIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCIUHEHUN.
Kpemnuit, ero pusnyeckue

Y XUMHYECKHUE CBOMCTBA, MOJIYYECHHE

u npuMeHeHne. CoeIMHEHs] KPEMHUS

B ipupojie. OOuue npeacTaBaeHus

00 okcune kpemuus (IV) u kpemHueBoit
KHCJIIOTE.

Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH.
Baxnelmue cTpouTENbHBIE MaTEPUATIBI:
KepaMuKa, CTeKJIO, LIEeMEHT, OETOH,
*Kene300etoH. [Ipobiemsl Ge3omacHOro
UCITIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHayioB B MOBCETHEBHON KU3HU.
Xumuueckuii IKCnepumMenm:
Oemoncmpayuu:

Mopnenu KpuCcTauIMYeCKUX PEIIETOK

YKCyCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COCIMHEHUN yriepoaa
U OPraHUYECKUX BEIIECCTB.

OnuceIBaTh poJb OEIKOB, JKUPOB

U YIJIE€BOJIOB B PYHKIIMOHHUPOBAHUU
KUBBIX OPTaHU3MOB, COCTAB MPHUPOIHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U TPOMBIIIJICHHOCTH.
[TpoBOANTH BHIYHMCICHUS IO yPABHEHUSM
XUMHUYECKUX PEaKIUH.

[1nannpoBaTh U OCYLIECTBIATD

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA IIPU MTPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTHUECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1aboparopuu

IPU UCTOJIB30BAHUM XUMHUYECKOU
MOCY/IbI U 00OPYI0OBaHUS.

Hcnonb30BaTh IpH BBITTOJIHEHUU
y4eOHBIX 3aJJaHUI TEKCThl YU4eOHHKA,
CIIPABOYHBIE MATEPUAIIBI
(ITepuoanyeckyro CUCTEMY XUMUYECKHUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHUI
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anMasa, rpadura, ¢pyniepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLuu
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
IPOTHUBOra3a.

O3HakoMJIEHHE C MPOAYKIIHEH
CHWJIMKATHOW MTPOMBIIIEHHOCTH
(Buneomarepuainbl: CUIIMKaTHAsS
POMBILUIEHHOCTb ).

Mopaenu MOJIEKYJT OpraHUYeCKUX
BELLECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3YYECHHUE CBOMCTB YIVIEKUCIIOTO rasa.
[IpoBeneHne KaYECTBEHHBIX PEaKLIUid Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YUEHUE
IPU3HAKOB HX

IPOTEKaHUS.

Ipaxmuueckue pabomol:

No 4. Tlomy4yeHue yriaekucioro rasa,
W3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemenne skcriepuMeHTAIBHBIX
3a7a4 1o TeMe «BaykHeuIe HeMeTaibl
U UX COCAUHEHUS.

U COJIEM B BOJE, JJIEKTPOXUMHYECKHUU
pAA HANPSKEHU METAIIIIOB)

Buiyucnenus:
110 YPABHEHUAM XMUMHUYECKUX PEAKIIUN
Wroro no pazaeny 25
DuiekTpoHHbIE (UG pPoBbIe) 00pa3oBaTeIbHbIE PeCYPChl bubnuotexa [{OK https://m.edsoo.ru/7f413034
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MeTaiibl 1 UX COEAMHEHUS

3.1

OO01me cBOKMCTBA
METAJUIOB

OO611ast XxapakTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnyeckoit cucrteme
XUMHUYECKUX DJIEMEHTOB

JI.. MenneneeBa v CTpOCHUS] aTOMOB.
Crpoenue MetamioB. MeTtammnyeckas
CBSI3b U METAJUTMYECKAs
KPUCTAJUTMYECKAs peIIeTKa.
DNEKTPOXUMUYECKUH PsiJl HATTPSKEHUH
MeTau1oB. PU3NUECKUE U XUMUUECKUE
cBoiicTBa MeTaJjI0B. O0I1IKE CrIOCOObI
noiy4deHus: MmetauioB. [lousTue o
KOPPO3UH METAJJIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI KX OT KOPPO3HUH.
Crnassl (CTalb, YyTyH, TIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

Xumuueckuii IKCnepumenm:
Oemoncmpayuu:

OO6pa3siibl METAJIJIOB | CIIJIABOB.
N3yuenue pe3ynpTaToB KOppO3UU
METaIOB (BO3MOXKHO

UCTOJIb30BAHNE BUIEOMATEPHUATIOB).
JlabopamopHvie onvimei:
O3HakoMJIEHHE C 00pa3iiaMy METAJIIOB
¥ CIUJIaBOB, UX (PU3MYECKUMU

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSITh 3TH TIOHSTHUSA MPU ONTUCAHUU
CBOMCTB BEIIIECTB U MX MPEBPAIICHUIA.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB ¥ UX COCIMHCHUH C yUeTOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
ob1mme GU3NIecKue U XUMHIECKHE
CBOIMCTBa METAJIJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI

IMOJIYy4YCHUA MCTAJLIIOB.
OnuceIBaTh CIOCOOBI 34U ThI MCTAJIJIOB

OT KOpPpPO3UH.
CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU MCTIOJIb30BAaHUU XUMUYECKOM
NOCYJIbl U 000PYI0BAHHUS.
[Ipon3BOaAUTE BBIYUCIIEHUS

[0 YPaBHEHUSAM XUMHUYECKHUX PEaKIIH,
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TpyIIIe.

Hcnonb30BaTh pH BBEITIOTHEHUH
y4eOHBIX 3aJaHUN TEKCThl y4eOHHUKa,
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CBOMCTBAMHU.

Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJICH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpsHKEHUI METAIIOB)

3.2

Baxnenmune
METAJUIbI U UX
COE€IMHEHUSA

16

[IlenouyHble METAUIBI: TTOJOXKEHUE B
[Teprnoandeckoil cucreMe XuMHUECKUX
anemenToB .. Menneneena,
CTPOCHHUE X aTOMOB, HAXOXJICHUE B
npupoje. PU3NUeCKUe U XUMUYECKUE
CBOICTBA (Ha MpUMeEpE HATPUA U
kanusi). OKCUZIbl U TUPOKCUIABI HATPUS
u kanus. [[puMenenne menoyHbIx
METAJJIOB U UX COCAUHEHUM.
[llenouyHO3eMEIbHBIC METAIIBI MAaTHUM
Y KaJbI[Ui:; TOJIOXKEHUE

B [lepnoanyeckoit cucreMe XMMUYECKUX
anemeHToB [[.11. Menneneesa, ctpoeHue
VX aTOMOB, HAXOXJICHUE B IIPUPOJIE.
dOU3NYECKrue U XUMUYECKUE CBOMCTBA
Maruus U Kanbliys. Baxkuaeimme
COCIMHEHUS KabIus (OKCHI,
TUAPOKCHU, COJIH). JKECTKOCTh BOJIBI U
CIOCOOBI €€ yCTPaHEHUSI.

ATIOMMHMI: TIOJIOKCHHE

B [Iepuoanyeckoint cucreme

OOBACHATH 001THE 3aKOHOMEPHOCTHU B
U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCUHEHUN B
IpyIIIax C y4€TOM CTPOCHUS UX
aTOMOB. XapaKTepu30BaTh
¢uznyecKkue 1 XuMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB METAJJIIOB M MX
COEIMHEHHI (OKCHUIOB, THJIPOKCHUIOB,
CoJIeli), ClIOCOOBI UX MOJTYYEHHUS,
IpPUMEHEHUE U 3HAYEHUE B IPUPOJIE U
YKU3HH YEJIOBEKA.

¥YcranaBnuBaTh MPUIMHHO-
CJIEJICTBEHHYIO CBA3b. CTPOCHUE
BEILIECTBA -+ CBOWCTBA -t IPUMEHEHUE —
Ha MpUMepax U3y4yaeMbIX BELIECTB.
Pacno3HaBath ¢ MOMOIIIBIO
KaYECTBEHHBIX PEaKLUi HOHbI METAJJIOB!
MAarHusi, KaJibliusl, aTIOMUHUSA, IUHKA,
xenesa (II) u xeneza (I11), meau (11).
JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCUJOB U TUIPOKCHUIOB AJIFOMUHUS
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XAMUYECKHX IJICMEHTOB

J.N. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXJeHue B mpupozae. dusndeckue
Y XUMHUYECKHE CBOMCTBA alIIOMUHUS.

AmpoTepHbIe CBONCTBA OKCHIA

Y THIPOKCHUIA ATFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoit

CHCTEME XUMUYECKHX IJICMEHTOB

.. MenpneneeBa, CTpOEHHE aToma,
HaxoXJIeHue B npupojae. dusnueckue

1 XUMHYCCKHE CBOMCTBA JKele3a.

OKcupl, TUAPOKCUIBI U con xkenesa (11)

u xene3a (III), ux cocras, cBolicTBa

U TIOJTyYEHHUE.

Xumuueckuii IKcnepumenm:
Oemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBUS OKCHIA

KaJIBITUSI K HATPHUS C BOJIOM (BO3MOYKHO

WCITIOJIb30BAaHUE BUICOMATEPHATIOB).

OkpammBaHue MIaMEHU HOHAMU
HATPHS, KT ¥ KaJIbITUs

(BO3MOYKHO HCITOJIb30BaHUE
BHUJICOMATEPUAJIOB).

HccnenoBanue CBOMCTB JKECTKOU BOJIBI.
[Iporecc ropeHus xee3a B KUCIOPOIL
(BO3MO’KHO HCIIOJIb30BaHUE
BHICOMATEPHUAIIOB).

U IIMHKA.

[1nannpoBaTh U OCYLIECTBIIATH

HA NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JieaTh BBIBOJIBI IO PE3YJIbTATAM
HKCIIEPUMEHTA IIPU IPOBEACHUU
71a00pPaTOPHBIX ONBITOB U MPAKTUYECKHUX
pabor.

CnenoBatb mpaBuiiamM 0€30MaCHOM
paboThI B 1ab0paropun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.

[Tpon3BOaUTH BEIYUCIICHUS

M0 XUMUYECKUM YPaBHEHUSM.
VYyacTBOBaTh B COBMECTHOM padoTe

B M1ape WJIH TPYIIIe.

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha uH(pOpPMaIHIO U3 YueOHHKA

Y CIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIO0JIB30BaTh U3Y4YEHHBIN TOHITUNHBIN
anmapat Kypca XUMUHU
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JlabopamopHvie onvimoi:

[IpoBenenne Ka4eCTBEHHBIX pPEaKIUn
Ha MOHBI (MarHusi, KaJabIus, aTIOMUHUSA,
1MHKa, xkenesa (I1) u xxenesa (I111), meau
(II), onucanue MpU3HAKOB UX
MPOTEKAHUSI.

UccnenoBanue ampoTepHBIX CBOWCTB
TUIPOKCUJIA ATIOMUHUS U THAPOKCUIA
ITAHKA.

IIpakmuueckue pabomui:

Ne 6.7KecTKoCTh BOABI U METOJIBI €€
YCTPaHEHUS.

Ne 7. Pemienue skciepuMeHTAIIbHBIX
3a/1a4 1o TeMe «BakHeilne MeTamibl
U UX COCIUHEHUSY.

Buviuucnenus:

[0 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB JaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MacCOBOH 1011 BbIXOJA MPOAYKTA
peakiuu

Hroro no pasugeny

20

JIeKTpPOHHBIe (HU(PPOBbIe) 00pa3oBaTeIbHbIC PECYpPChl

bubmuoreka I{OK https://m.edsoo.ru/7f413034

XUMHA U OKpPYKAKOLIasA cpeaa

4.1

XUMUA
Y OKpY Karomas
cpena

BemectBa 1 MaTepralibl B IOBCEIHEBHOM
’)KH3HM YeJIoBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIESCTB U XUMHUYCSCKHUX
peaxiuii B ObITy. [lepBast momornp

XapakTepu3oBaTh pOJib XUMHUU

B Pa3JIMUHBIX cepax AesATeIbHOCTH
JIFOJeH, OCHOBHBIEC BEIIECTBA

Y MaTepHabl, IPUMEHSIEMbBIE B )KU3HU
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MIPU XUMHYECKUX 0’KOTaxX
U OTpaBJICHUSIX.

XUMHUYECKOE 3arpsI3HEHUE
OKpY>Karolen cpeipl (mpeaenbHast

A0ITyCTUMAasl KOHICHTpAalusA BCUICCTB.

Ponp xumnu B periennn
HKOJIOTMYECKUX MPOOIIEM.
Xumuueckuii IKCnepumMenm:
OemoncmpayuiL:

N3ydyenne 00pa3LoB MaTepuaioB
(cTek10, CIIaBbl METAILJIOB,
HOJIUMEPHBIE MaTepHaJIbl)

COBPEMEHHOTO YeJIOBEKa.
OOBCHATH ycIIOBUSA O€30ITaCHOTO
WCTIOJTb30BaHUs BEIICCTB U XUMHUECKHUX
peakiuii B ObITY.

AHanM3upoBaTh U KPUTHUECKU
OILICHWBATh WHPOPMAITUIO O BIUSIHUU
MIPOMBIIIJICHHOCTH, CETHCKOTO
XO03sIiCTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHHE OKPYXKAIOLIeil cpebl.

YMeTh oKa3bIBaTh MEPBYIO MOMOIIIb [IPH
XUMHUYECKUAX 0KOTaX U OTPABJICHUSX.
[TpuHMMAaTH yyacTHe B 00CYXACHUN
npo6sieM XUMHUYECKOIN U SKOJIOTHUECKON
HAIpPaBJIEHHOCTH, BBICKAa3bIBaTh
COOCTBEHHYIO MO3ULIMIO 10 polJemMe u
npejyaraTb BO3MOXKHBIE ITyTH €€
pelieHus

JuiekTpoHHbIE (UG POBbIE) 00pa3oBaTeIbHbIE PECYPChl bubnuorexka [{OK https://m.edsoo.ru/7f413034
PesepBHOE BpeMms 3

OFBILEE YUCJIO 68

YACOB I1O

I[TPOI'PAMME
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NEPEYEHB (KOJUP®UKATOP) PACHPEJAEJEHHBIX 1O KJIACCAM
MPOBEPSEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OFPA30BATEJBHOMN MTPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3ZOBAHMSI Y DJIEMEHTOB COJIEP)KAHUS 1O XUMHUHU

B ¢denepanbHbIX M pEerHOHAIBHBIX MPOIEAYpax OIEHKH KadecTBa 00pa3oBaHUS
UCIIOJIb3yeTCs nepeyeHb (KoauduKaTop) paclpeeieHHbIX MO KilaccaMm MpPOBEPsSEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMBbl

OCHOBHOTIO 06HICI‘O O6p&30BaHI/IH H 3JICMCHTOB COACPIKAHUA 110 XUMHH.

8 KUIACC
IIpoBepsieMble TpeOOBaHMs K Pe3yJbTATaM OCBOEHHMSI OCHOBHOM 00pa30BaTeILHOM
NMPOrpaMMblI
Kon [IpoBepsieMble MPEIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
npoBepsieMoro|  oOpa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTaTa
1 ITo Teme: «IlepBoHaUYaIbHBIE XUMHUYECKHE TOHSITHS
1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX [OHATHI: aToM,
MOJIEKYJa, XHUMHUYECKHI »HJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OHOPOIHASI U HEOAHOPO/IHAS ), BAJICHTHOCT,
OTHOCHUTEJIbHAS AaTOMHasi M MOJICKYyJISIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJIsI XUMHYECKOTO
AJIEeMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM, XUMUYECKasl PEaKIus,
KiIaccuuKanus — peakiui: peakuud — COCAMHEHHS, peakluu
pa3IoKEHUs, peakuuu 3aMELICHUs,  PEaKIuu oOMeHa,
9K30- U DHIOTEPMUYECKHE PEAKIMH, TEIUIOBOM 3(P¢EeKT peakiiuw,
pacTBOp, MaccoBasi 10Js BellecTBa (IIPOLIEHTHAss KOHLIEHTpalus) B
pactBope
1.2 WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHSATUUA H
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI
1.3 UCIOJIb30BaTh XUMHMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBlieHUs (HOpMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUN
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO Y4Y€HHSs, 3aKOHa
ABoraapo
1.5 OTpeNeNsaTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B  OMHApHBIX
COEMHEHUSIX
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1.6

KJIACCU(PUIIMPOBATh XMMUYECKHUE pEaKUuu (10 YUCIYy M COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TEIULIOBOMY (D (DEKTY)

1.7

BBIUHCIISITH OTHOCUTEIIBHYK) MOJEKYJSPHYIO M MOJISIPHYIO MAacCChl
BEILIECTB

1.8

BBIUHCIISTh MAaCCOBYIO JIOJNI0 XMMHYECKOrO 3JIeMEHTa 1Mo ¢opmyie
COCIMHEHUS,

1.9

BBIYHCIIATD MaCCOBYIO JOJIIO BCHOICCTBA B paCTBOPC

1.10

MIPUMEHATh €CTECTBEHHO-HAYYHBbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
U3MEepEeHNe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN 1 MBICIICHHBIH )

[To Teme: «BaxHenmme npeacTaBUTEN HEOPTAHUYECKUX BEIIECTB)

2.1

PACKpPBIBATh CMBICJI OCHOBHBIX XHWMHYCCKHX TMOHSITHI: OKCHI,
KHCJIOTa, OCHOBAaHHUC, COJIb

2.2

OTIPEETATh TMPUHAIJICKHOCTh BEIIECTB K OIPENEICHHOMY KIIaccy
COEIMHEHMUI 110 hopMysIam

2.3

KJ'IaCCI/I(l)I/ILII/IpOBaTB HCOPraHNM4CCKHEC BCIICCTBA

2.4

XapaKTCPHU30BaTh (OHI/ICBIBaTL) O6HII/I€ XUMMYECKHUE CBOMCTBA BCIICCTB
Ppa3IMIHbIX KJIaCCOB, IMOATBCPIKAasd OIMKMCaHHueC IMpuMecpamMu
MOJICKYJIIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHNX XUMHYCCKHUX peaKHI/Iﬁ

2.5

ITPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT Hux
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IPOTCKAHUA XHUMHUCCKUX
Hp@BpaHICHI/Iﬁ B pa3JIMYHBIX YCJIOBHAX

2.6

CIEOBAaTh  TpaBWjaM  IOJB30BAHUS  XUMHYECKOM  MOCYHOM
U 1abopaTOpHBIM 00OpPYJOBAaHUEM, a TAKXKE MPaBUIIAM OOPAIICHUS C
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKLUUSIMU MO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHUIO M COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPO/Ia), IPUTOTOBIICHUIO
pacTBOPOB C  ONPEICICHHOW MACCOBOM  JOJEH PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUE SKCIIEPUMEHTHI 110
pacno3HaBaHHWIO pPACTBOPOB IEJIOYEH U KHUCIOT C MOMOIIBIO
UHAMKATOPOB (JTaKMyC, peHoI(pTaenH, METUIOPaHXK U JIPYTHUE)

2.7

IMPOBOJAUTL PACUYCTHI ITO YPABHCHHIO XUMHUYECKOMU pC€aKnuu

ITo Teme: «Ilepuoanueckuii 3axkoH u lleprnoanueckas cucrema
XUMHUYECKUX djieMeHTOB [[.M. MeHnneneena. Ctpoenue aToMOB.
Xumuueckast CBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAN

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHH: SIAPO aroMma,
AJIEKTPOHHBIH CJIOHN aTomMa, aToMHasi OpOUTalb, painyc aToma,
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XUMHUUCCKaAA CBA3b, IIOJIAPHAA 1M HCIIOJISIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HOHHAA CBsA3b, MHOH, KAaTWOH, 4AHHWOH,
CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(I)I/IHI/IpOBaTB XUMHUYCCKHUE 3JICMCHTHI

3.3

OMHCHIBATh U XapaKTepu3oBaTh TaOauMuHyt0 (hopmy Ilepmommueckoit
CUCTEMbl XUMHUYECKHUX DJIEMCHTOB: pa3auyaTh TIOHATUS «TJIABHAs
noarpynna (A-rpynma)y u «mnobouHas mnoarpymnma (b-rpymma)y,
«MaJIbIe» U «OOJIBIITNEY TTEPUOJIBI

3.4

packpeiBath cMbICH llepuomnueckoro 3akoHa .M. Menpaeneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT UX MOJIokeHus B [leproauueckon cucreme

3.5

COOTHOCUTh  O0OO3Ha4ye€HHUs, KOTOpblE HMEIOTCA B  TaOJHMLE
«Ilepnognueckas cucrema XUMUYECKUX AJIIEMEHTOB
.. MenneneeBa» € 4YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHMS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj Aapa, 00IIee Yucio
JIEKTPOHOB U PACHPENEICHUE UX 110 MIEKTPOHHBIM CIIOSIM)

3.6

OoIpCaACIATL CTCIICHb OKHUCJICHUA OJICMCHTOB B 6I/IHapHI>IX
COCIUMHCHUAX

3.7

OIIpCACIIATE BU XUMHUYECKOM CBSI3HU (KOBEUIGHTHEUI u I/IOHHaH) B
HCOPIraHNYCCKHUX COCINHCHUAX

HpOBepﬂeMue AJIEMEHTHBI COACPKAHUSA

Kon

[IpoBepsieMblil A3JIEMEHT COAEPKAHUS

1

HepBOHaqaanLIe XUMHWYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XUMUM B KWU3HU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. @U3NYECKUE CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BEIIIECTB

1.2

[TonsiTue 0 MeTojmax MO3HAHUS B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoOsI pazjeneHust cMeceit

1.3

ATOMBI M MOJIEKYJIBl. XUMHYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. IIpocTble M ClIOXKHBIE BeHIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4eHUe

1.4

Xumnueckas (opmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX DJEMEHTOB.
3aKOH TOCTOSIHCTBA cOcCTaBa BewlecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOocuTeNnbHAsT MOJEKYJsIpHAass Mmacca. MaccoBass IOJIsI XHMHYECKOIO
AJIEMEHTA B COCITMHEHUU
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1.5

KomuuectBo  BemectBa. Monbs. Monmsipuas mMacca.  B3aumocBsisb
KOJIMYECTBA, MACChl M YUCJa CTPYKTYPHBIX €IUHUIL BeulecTBa. PacueTsl mo
dbopmynamM XUMHUYECKUX COSIMHEHUN

1.6

@u3NYEeCKUE U XUMUUECKUE SABICHUSA. XUMUYECKAS PEAKLINS U €€ IPU3HAKU.
3aKOH  COXpaHEHUsT  MacChl  BEHIECTB. XHUMHUYECKUE YpaBHEHUSI.
Knaccudukamuss ~ XuMHUECKHMX — peakiuii  (COeAMHEHWsS,  pa3JIoKeHUS,
3aMelleHus, 0OMeHa)

1.7

XUMHUYECKAN OKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOH,
C nmpaBuwiaMud pabOThl B Ja0OpaTopud U TOpUEMaMH  OOpallleHHs
C J1abopaTOpHBIM O00OPY/IOBAHUEM, W3YYEHHUE W OMNHCAHUE (PUMUYECKHUX
CBOMCTB 00pa3lloB HEOPraHUYECKHX BEIIECTB, HAONIOACHHE (PU3MUYECKHUX
(ny1aBlieHHE BOCKA, TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYNKE, KUIICHHUE U
KOHJICHCAIMs BOJbI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKATMBAHUE

MEIHOW TPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KHUCJIOTOM) SIBJICHHIA,
HaOJIIOZICHUE U OMKCAHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIIMi
(paznokeHue caxapa, B3aUMOJEHCTBHE CEPHOI KUCIIOTHI C XJIOPUAOM Oapus,
paznoxkenue Ttuiapokcuga meau (II) nmpu HarpeBaHuu, B3aMMOJICUCTBUE
xene3a ¢ pactBopoMm coimu menu (II), u3ydenwe crnocoOoB paszaeneHus
cMecei (C MoMOIIBI0 MarHuTa, PUILTPOBAHKE, BHITAPUBAHUE, JUCTUILISIIVS,
xpomatorpadusi), IpOBEACHUE OYUCTKHU MOBAPEHHON COJIM, HAONIOJICHUE U
OMHMCAHUE PE3YJIbTATOB IMPOBEACHUS OIBITA, HWLIIOCTPUPYIOUIETO 3aKOH
COXPAaHEHHUS MACChI, CO3/IaHUE MOJIETICH MOJIEKYJ (IapOCTEP>KHEBBIX)

Baxneiinme NpCaACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — sI€MEHT U IpPOCToe
BenecTBO. Haxoxaenne kuciopoia B Mpupoje, GU3nueckue 1 XUuMUIECKUe
cBoiicTBa (peakiuu ropenusi). Oxcunsl. [Ipumenenne kucnopoaa. CrocooObt
MOJIYYeHUSI KUCJIOpOoJia B JIaOpaTopuu W MpOMbIIIIeHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — aJIoTporHast MOAUGUKAIIHS KUCIOPOa

2.2

TeroBoit 3(pPexT XUMUYECKON peakiuu, TEPMOXMUMHUYECKHE ypaBHEHMS,
AK30- U SHIOTEPMUYECKHUE peakunuu. TOMIMBO: Yyroib U METaH. 3arpsi3sHEHUE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3 (dexTa, pa3pyiieHrne 030HOBOTO CII0s

2.3

Bopopon — snemeHT u mpoctoe BemiecTBo. Haxoxknenume Bogopona B
npupoze, (GU3MYEeCKue W XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyuyenus. Kucnotsl u conu

2.4

Mounsipablit 00BbeM razoB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnueckue CBOWCTBAa BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacpilieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BELIECTB B
BOJie. MaccoBas 101 BeleCTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOJBI.
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OcHoBanusi. Posb pacTBOpoB B MpUPOJIE U B JKU3HU yenoBeka. KpyroBopot
BOAbl B TMpPUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa U OUYMCTKA
MPUPOIHBIX BOA

2.6

Knaccuduxkanus neoprannyeckux coenunennii. Oxkcuapl. Knaccudukarms
OKCHJIOB: coJyieoOpasyromiue (OCHOBHBIC, KHCJIOTHBIC, aMQOTEepHbIC)
U HecojeoOpasyromue. Homenkmatypa  okcumoB.  Dusnyeckue
U XUMHUYECKHE CBOMCTBA OKCUAOB. [lomyuenne okcuIoB

2.7

OcnoBanusi. Knaccudukaius ocHOBaHU: IEI0YH U HEPACTBOPUMbIE
OCHOBaHHA. HoMeHKnaTypa OCHOBaHMIA. Pu3NYECKUE U XUMHYECKUE
CBOMCTBa OCHOBaHUM. [lonydyeHne ocHOBaHUM

2.8

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinoT. dusndeckue u
XUMHUYEeCKHe cBoMcTBa KUCIIOT. Pan aktusHoctu MeTauioB H.H. bekerosa.
[lonyueHnne KuCIOT

2.9

Conu. Homenkiarypa comneil. @u3nueckue 1 XMMHYECKHUE CBOMCTBA COJIEH.
[Tonyuenue cosei

2.10

I'eneTnyeckas CBS3b MCIKAY KiIaCCaMHU HCOPIraHNICCKUX COCI[I/IHCHI/Iﬁ

2.11

XHUMUYECKUI 3KCIEPUMEHT: KAueCTBEHHOE ONPEICIICHHE COAEpKaHUs
KHCIIOpOJia B BO3/IyXe, OJIyYeHHE, COOMpaHne, paclio3HaBaHUE U U3YYCHUE
CBOMCTB  KHCIIOPOJA, HaOMIOZICHUE  B3aUMOJCHCTBUS BEILIECTB
C KHUCJIOPOAOM U YCJIOBHS BO3HUKHOBEHUS W MPEKPAILLICHHUS TOPECHUS
(moxapa), 03HaKOMJICHHE C 00pa3laMu OKCHJIOB M OMHCAHHE UX CBOMCTB,
MOJIy4eHHe, cOoOMpaHue, paclio3HaBaHUE M W3YYEHHE CBOICTB BOAOPOA
(ropenue), B3auMozeicTBre Bogopoaa ¢ okcuaom meau (II) (BozmokHO

UCIIOJIb30BAaHUE BHJICOMATEPUAIOB), HAOJIOJCHUE O0pa3I[OB  BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIIEI0BaHNE OCOOCHHOCTEN PACTBOPEHHUS BEIIECTB
c pa3IMYHONM  PACTBOPUMOCTHIO, MIPUTOTOBJICHUE pacTBOpPOB
C ONpPEHEICHHOW  MacCOBOM  JOJIEM pPacTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHUE BOJIbI C METAJJIAaMU (HATPUEM U KaJIbIIMEM) (BO3MOYKHO

UCIIOJIb30BaHUE BUEOMATEpPUAIIOB), ONPENICIICHUE PACTBOPOB KUCIOT
U IIeJoYed ¢ TIOMOINbI HWHIWUKATOPOB, HCCIEOBaHUE 00pasiioB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIOJEHUE M3MEHEHUS
OKpacKy HWHJMUKAaTOpPOB B pAacTBOpax KUCIOT U IIEJNOYEH, H3yUYCHHUE
B3auMoJiericTBUs okcraa meau (I1) ¢ pacTBopom cepHOIl KHCIIOTHI, KUCIIOT C
METaJUIAMHU, PEAKUUM HEeUTpAIM3alUU, I[OJYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeTajla JPyTMM W3 pacTBOpa COJH,
pelIeHrne HKCHEPUMEHTAIbHBIX 3a7ady Mo TeMe «BakHeillne Kiaccel

HCOPraHN4CCKHUX COGI[HHGHHﬁ))
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[Tepronnueckuii 3akoH U [lepuognueckas cucteMa XUMUYECKUX JIEMEHTOB
.. Menneneea. CtpoeHue aToMOB. XUMHUYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHbBIEC PEAKIINHI

3.1

[lepBble MOMBITKU KiIACCU(DUKAIUN XUMUYECKUX 3JiIeMeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U MIET0YHO3EMENIbHBIE METAJIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT am(pOTEpHbIE
OKCHUJIbI U THJIPOKCHUJIBI

3.2

[Tepuonnueckuii 3akoH. [leproandeckas cuCTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. KopoTrkonmepuogHas ¢ JJIMHHONEpPUOAHAS (POPMBI
[Tepuomuueckort cuctembl xumuueckux siaemeHToB J[.JM. MeHneneena.
[Tepuonasl u rpynnbl. @U3NUECKUN CMBICI TOPSIAKOBOTO HOMEpa, HOMEPOB
MepUO/Ia U TPYIIIIBI AJIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEePBbIX 20 XUMUYECKUX DJIEMEHTOB
[leppnommueckorn  cucrtembl .M. MenneneeBa.  XapakrepucTuka
XUMHYECKOTO 3JIEMEHTA IO €ro MoJIOKEHUI0 B Ilepmonnueckoi cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHUSI pajuyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IpynHIiaM U IEPUOaM.
3nauenne Ilepumommueckoro 3akoHa u Ilepuoanyeckol  CHUCTEMBI
XUMHYECKMX DJJIEMEHTOB Il pa3BUTUSl Haykd W npaktuku. ..
MenpeneeB — y4eHbIM U TPAKIaHUH

3.5

XuUMHYeCcKas CB3b. KoBanenTHas (HOJISIpHaH u HGHOJ’ISIpHaH) CBA3b.
3JI€KTpOOTpI/IHaTeJ'II>HOCTB XUMHYECKUX 3JIEeMEHTOB. loHHas CBs3b

3.6

CrenieHn OKHCJICHUA. OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu.
HPOHCCCBI OKHCJICHUS M BOCCTaHOBJICHUA. OKMCINTEIN U BOCCTAHOBUTEIU

3.7

XUMHUYECKHUH DKCIIEPUMEHT:  HM3y4YeHHE 00pa3lioB  BEIIECTB METAJLJIOB
¥ HEMETAJIOB, B3aMMOJICUCTBHE TUAPOKCH 1A IIMHKA C pACTBOPAMH KHUCIIOT
U IIeJoYeHd, TMPOBEJACHUE ONBITOB, WUIIOCTPUPYIOMINX  MPUMEPHI
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITHit (ropeHme,  peaKIHuH
Pa3NoKEeHUs], COSTUHEHNS )
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9 KVIACC

IIpoBepsieMble TpeOOBaHMS K Pe3yJIbTATAM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM

NMPorpamMMmblI
Kon [IpoBepsiemMble MpeIMETHBIC PE3YyJIbTaThl OCBOSHUSI OCHOBHOM
mpoBepsieMoro|  00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHuUs
pe3yibTara
1 ITo Teme: «BemecTBo M XuMHAYECKask pEaKIUs»

1.1 pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKUX IIOHATHA: pPacTBOD,
AIEKTPOIUTHI, HEIIEKTPOIUTHI, JJICKTPOJIUTHUECKAS IJUCCOIUALINS,
peaKIMu HOHHOTO OOMEHa, KaTan3aTop, XMMUYECKOe PaBHOBECHE,
obpatumbie U HEOOpaTHMBbIC peakIuu, OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE  PEaKIUH,  OKUCIUTENIb, BOCCTAHOBUTEID,
OKHCJICHME ¥ BOCCTAHOBJICHHUE, aJUIOTpomnus, amM(OTEepHOCTD,
XUMHYECKass CBsI3b (KOBaJCHTHAs, HWOHHAs, MeETaJTnYecKas),
KpUCTaJUTMUECKasi pEIIeTKa, CIUIaBbl, CKOPOCTh XUMHUUECKON peakiinu

1.2 WJUTFOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHUMHYECKUX TIOHSITHH H
MIPUMEHSTD 3TU TIOHSTHS TIPU ONMUCAHUH BEIIECTB U UX MPEBpaICHUI

1.3 COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKON IUCCOLMAIMU KHUCIOT,
IIEJI0YEW M COJIEH, MOJIHBIE W COKPAIlCHHBIE YpPAaBHEHMS pEaKUUl
MOHHOT'0 0OMEHa

1.4 PacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca ATUX PEeaKIIUi

1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEeaKIuu

2 [lo temam: «Hemetayuibl U uUX coeauHeHUs» M «MeTaluibl U WX
COCTMHEHUSD)

2.1 XapakTepu3oBaTh  (ONMUCHIBaTH)  OOIMEe W crenudpuyecKue
XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKAAs
OMHCAaHUE TPUMEPAMH MOJICKYJISPHBIX W HOHHBIX YypaBHCHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI

2.2 COCTaBJIATh YPAaBHEHHS PEaKIIMi, MOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXy BEIIECTBAMU PA3IUYHBIX KIaCCOB

2.3 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS,
BO3MOYXHOCTH TPOTEKAHHMS XMMHUYCCKUX MPEBPAIICHUNA B Pa3IMIHBIX
YCJIOBUSIX

2.4 CIeIOBaTh  IPABWJIAM  T[IOJIb30BAHUSA  XUMHYECKOM  ITOCYIIOU

1 1a00paTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPaBUIIaM OOpaIeHus
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C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUHUSMH IO BBIMOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yIIEKUCIOTO ra3a)

2.5 NPOBOJUTH PEAKINH, TIOATBEPKIAOIINE KAYSCTBCHHBI COCTaB
pa3IMYHBIX BEIICCTB: pAaCIO3HABAThH OMBITHBIM ITYyTEM XJIOPHI-,
Opomun-, woawna-, kapbonar-, Qocdar-, cwimmkar-, Ccyiabdar-,
THJIPOKCHJI-UOHBI, KATHOHBI aMMOHH S, HOHBI M3YYCHHBIX METAJIJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHHMUCSCKUX BEIIIECTB

3 [To Teme: « XUMHS U OKpYXKArOIIask Cpear

3.1 pacKphIBaThb CMBICJ OCHOBHBIX XuMHueckux monstui: [1JIK
BEIIIECTBA; KOPPO3HUS METAJIIOB

3.2 NPUMEHATHh OCHOBHBIEC OTIEPAIlN MBICTUTEILHOUN NEATESIBHOCTH —

aHaIM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEeMaTH3alINIO,
BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€U — ISl M3YyUEHUS CBOMCTB
BCIIECTB M XUMHUYECKHUX PEaKIMi; €CTeCTBEHHO-HAYYHBIE METO/bI
MO3HaHUS — HAOJI0/ICHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN)

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUA

Kon

HpOBGpSICMBIﬁ QJICMCHT COACPKAHUA

1

BemectBo u xumnueckas peakius. [loBropenune

1.1

[Tepnonnueckuii 3akoH. [lepuoauueckass cucteMa XUMUYECKUX BJIEMEHTOB
JA.UN. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIUS, KAJIbIUA
U HUX COCAUWHEHHM B COOTBETCTBUM C IIOJOKCHHEM DJIEMCEHTOB
B [leproanueckon cucteMe U CTpPOCHUEM UX aTOMOB

1.2

CrtpoeHue BemiecTBa: BUAbl XUMUYECKOM CBSI3U. THIIBI KPUCTAILIMYECKUX
pEILIETOK, 3aBUCUMOCTHh CBOMCTB BEILIECTBA OT THUIA KPUCTAIIMYECKOU
peleTku M BUJa XuMuueckoil cBs3u. Kiaccudukanus U HOMEHKIIATypa
HEOPTaHUYECKUX BEIIECTB (MEXIyHApOIHAS U TPUBUAIbHAS). XUMUUYECKUE
CBOICTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBbIM KJIACCAM HEOPTaHUYECKUX
COEIMHEHUM, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB

1.3

Knaccudukaiumss XMMHUYECKUX peakuuid TO Ppa3IudHbIM  TpU3HAKAM
(MO 4YMcay M COCTaBy YYaCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEILIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTENCHEH OKUCICHUS XUMHUYECKHUX DJIEMEHTOB, T10
00paTUMOCTH, M0 YYACTHUIO KaTaiu3aTopa). IK30- U SHAOTEPMUUYECKUE
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peakuuv, TEepMOXUMHUYECKHME YypaBHeHusa. llonatrue o  ckopoctu
XAMHUYECKOUN peakiuu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakuusax. [lonsTtue
O TOMOTEHHBIX M TEeTEPOreHHBIX peakuuax. [loHsATHE O XHUMHUYECKOM
paBHOBecuu. DakTOpHI, BIUAIONIME HA CKOPOCTh XMMHUYECKOH peakiuu U
MOJIO’KEHUE XUMUYECKOTO PaBHOBECHS

1.5

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE — PEAKIMU, AJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOM PEAKIIUH. CocraBneHue ypaBHEHHM
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIM C HMCIOJb30BaHUEM METOJa
ANEKTPOHHOTO 0ajaHca

1.6

Teopus AIEKTPOJUTUYECKOMN JIACCOIMALINH. DIIEKTPOIIUTHI
Y HE3JICKTPOJUTHI. KaTnoHbl, aHMOHBL. ME€XaHU3M JIHUCCOLMAIMU BEIIECTB C
pa3IMYHBIMU BUIAMHU XUMUYECKOH cBs3u. CreneHp auccounanvu. CUIbHbIE
U cnadble NeKTpoduThl. Peakiuu noHHOrO 0OMEHa. Y CIOBHUSI MPOTEKAHUS
peakiii MOHHOrO OOMEHa, TMOJIHbIE M COKpAIlCHHbIE MOHHBIC YpPaBHEHUS
peakuuii. CBOMCTBA KUCIIOT, OCHOBAaHUH U COJIEH B CBETE IMPEICTABICHHUM 00
AIIEKTPOJIUTUYECKON Auccolranvi. KadecTBEHHbIE pEaklUWd Ha HOHBI.
[ToHaTHE O TUAPOIIH3E COJIEH

1.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE C MOJICISIMU KPUCTAITTUNIECKIX
peIIeTOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U HEMETAILIOB (Tpadura

U anMasa), CIOXHBIX BELIECTB (XJIOpHAa HATpUs); HUCCIEIOBAHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM peakluy OT BO3JACHCTBHUS pa3TuIHbBIX

(akTOpOB; UCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB  BEILECTB,
mporiecca  JUCCOIMALMM  KUCIIOT, IIejoued U cojied  (BO3MOKHO
UCTIOJIb30BaHNE BUJICOMATEPHAJIOB); MPOBEJICHHUE OTIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TMPOTEKAHUS pPeakiuii HOHHOTO oOMeHa
(oOpa3oBaHue ocajaka, BBIIEJICHHME Ta3a, OOpa30BaHHUE BOJbI); OIBITOB,
WLTIOCTPUPYIOIINX PUMEPBI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHue, peakiMyd  Pa3joKEHUS,  COCAUHEHUs);  pacro3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIMi Ha MOHBI;
pEeIIeHre YKCIIEPUMEHTATBHBIX 3a/1a4

Hewmertamnel u ux COCAUHCHUA

2.1

OOmrast xapakTepucThuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CcTerneHu okucieHus. CtpoeHue U (Pu3nyeckue CBOWCTBA
MPOCTHIX BELIECTB — TAJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MPUMEPE XJIOpA
(B3auMoOIeliCTBHE C METAJUIAMU, HEMETAJUTAMH, IIeJI04aMu ). XITOPOBOIOPO.
ConsiHast KUCIIOTa, XMMHUYECKUE CBOWMCTBA,  MOJYy4YEHHE, MPUMEHEHUE.
JlelicTBre XJOpa W XJIOPOBOJIOPOJA HA OpraHu3M 4YenoBeka. BakHeumue
XJIOPUJIBI M UX HAXOXKJEHHUE B PUPOIE

58



2.2

OoOmas xapakrepuctuka 351eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeNeHU okuciaeHus. CTpoeHue U pru3nuecKue
CBOMCTBA IIPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI. AnnoTpomnHsie
MonudukanMu  KHCIopoaa W cepbl. XHMMHYECKHE CBOMCTBA  CEpBHI.
CepoBonopof, cTpoeHue, GpU3NYECKUe 1 XUMUYEeCKUe cBOMCTBA. OKCUIbI
Cepbl KaK INPEICTaBUTENIM KHCIOTHBIX OKcuAoB. CepHass KHCIOTAa,
dusznyeckue U XUMUYECKUE CBOMCTBA (0OIIME KaK MpEACTaBUTENS Kiacca
KHUCIOT U cnenuduyeckue). XUMUYECKUE PEaKIMU, JIEKallie B OCHOBE
IPOMBIIIIEHHOTO CI0c00a MOJIyuyeHus: CEpHOM KUCNOThL. [IpuMenenue.
Comu cepHOM KHCIOTBHI, KAYeCTBEHHAsh peakuus Ha  Cyib(ar-uoH.
HaxoxneHnue cepbl U €€ COEAMHEHUN B NPUPOJE. XUMHUECKOE 3arpsi3HEHNE
OKpY’KaroUIel cpesibl COeAUHEHUSMU cepbl (KUCIOTHBIE T0KIH, 3arpsi3HEHHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €0 MPEIOTBPAICHUS

2.3

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS

aTOMOB, XapaKTEpPHbIE CTENEHW OKHUCIEHHA. A30T, pacnpoCTpaHEHUE
B Npupoae, (U3NYEeCKue U XMMHUYECKue cBoMcTBa. KpyroBopor azora B
npupoge. AMMHAK, ero (pU3NYECKUe U XUMUUECKHUE CBOMCTBA, MOIy4YE€HUE U
npuMmeHenre. Conu aMMOHUS, UX (PU3NYECKHME M XHMHYECKHUE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuys Ha HOHbl aMMOHUS. A30THast KUCIIOTA,
€€ NOJIyYEeHNE, (bu3NYecKue U XUMHYECKHE CBOMCTBA (00IIHe KakK
IpEICTaBUTEN Kiacca KHCIOT W crneunududeckue). Mcnosb3oBaHue
HUTPAaTOB U COJIEM aMMOHHS B KaueCTBE MHHEPAJIbHBIX YIAOOPEHUU.
XHAMHMUYECKOE 3arpsi3HEHHE OKpYXKaroled cpeabl COCOUHEHUSMH a30Ta
(KUCTIOTHBIE TOXKIH, 3arPA3HEHUE BO3/TyXa, IOUBBI U BOJOEMOB)

2.4

docdop, AUTOTPOIIHBIE  MOAUUKAIINH dbochopa,  duznueckue

u xumuueckue corictBa. Oxcup docdopa (V) u pocdhopHas kuciora,
du3nueckue M XMUMHYECKHE CBOICTBA, TNojiydeHue. Mcnonb3oBaHue
dbocdaToB B kKauecTBE MUHEPATIHHBIX yI0OPEHHUIA

2.5

O6mmas xapaktepuctuka sinemMeHToB [VA-rpymnmbl. OcCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUSA. YTJIEpOJ, aUIOTPOIHbIE
MOAM(PUKALIMH, PACTIPOCTPAHEHUE B IPUPOE, (PUINUECKHE U XUMUUECKUE
cBoiicTBa. AncopOuusa. KpyroBoport yriepojaa B mpupoe. Okcuppl
yriaepoja, ux pu3nyeckue u XMMU4YeCKrue CBOMCTBA, ACHCTBUE HA )KUBBIE
OpraHu3Mbl, TMOJyYE€HHE U IPUMEHEHUE. DKOJIOTHYECKHUE MPOOIJIEMBI,
CBsI3aHHbIE ¢ oKcuaoM yriepona (IV); rumoresa rimo0aibHOrO MOTEIICHUS
KJIMMaTa; MapHUKOBBIN 3P (eKT. YTosibHasi KUCIOTA U €€ COJU, UX
buznueckue M XMMUYECKHME CBOMCTBA, IMOJY4YEHHUE U MPUMEHEHHE.
KauectBennas peakiusi Ha KapOoHaT-HOHBI. Vcnonb30BaHue kKapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SICTBE
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2.6

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX Kak o
COEIMHEHMSIX yriiepoJa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
yKCycHast KkucioTa). Mx cocraB u xumuyeckoe crpoeHue. [lonsitue o
OMOJIOTMYECKH BaXKHBIX BEUIECTBAX: JKUpaX, OenKax, yrieBoJax — U UX POJH
B KW3HM 4eJIOBeKa. MarepuanbHOE €IMHCTBO OPraHMYECKUX W
HEOPraHWYECKUX COCTUHEHHI

2.7

Kpemunii, ero ¢Qusnyeckue U XUMHUYECKHE CBOMCTBA, TIOJIyYCHHE
u npuMmeHeHne. CoenuHeHnsi KpeMHUS B Tipupoze. OO0mue npecTaBieHus
00 okcune kpemHus (IV) u kpemHueBoil kuciore. CHIMKAThI, HX
UCII0JIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTU. Baxkuelue
CTPOUTENbHBIE  MaTepuaibl: KepaMHKa, CTEKJIO, IEMEHT, OeToH,
xene300eToH. [IpoOnembl 6e30macHOr0 UCIMOJIb30BAHUSL CTPOUTENIBHBIX
MaTepUaJIOB B IOBCEAHEBHON KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3yueHUE 00pa31l0B HEOPraHMUECKUX BEIIECTB,
CBOMCTB COJIIHOM  KHUCIIOTBI; TPOBEACHHE KAUECTBEHHBIX  pEaKLIUl
Ha XJIOPUA-HUOHBI U HAONIOJICHWE NPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKHEe M XUMHYECKHE CBOICTBAa TaJIOTEHOB M UX
COEIMHEHM (BO3MOKHO MCIOJB30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHUE
¢ oOpa3uamu XJIOpu0B (TaloreHu0B); O3HAKOMIIEHUE ¢ 00pa3laMu Cephbl

U €€ COCAUHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHHUE BUJICOMATEPHUAIIOB);
HaOJIOZeHHe  Mpolecca OOyIrJIMBaHUS — caxapa  IOJ  JIEWCTBUEM
KOHLIEHTPUPOBAaHHOW CEPHOM KHUCJIOTBHI; M3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEACHUE KAau€CTBEHHOW peakluu Ha
Cyib(paT-uOH M HAOJIOJEHHE NMPU3HAKA €€ MPOTEKaHMs, O3HAKOMJICHHE C
(bu3nueckuMH CBOMCTBaMHU a30Ta, (ochopa U UX COCAUHEHHUI (BO3ZMOMKHO
MCIOJIb30BaHUE BHJIEOMATEPHUATIOB), 00pa3laMHu a30THBIX U (HOCHOPHBIX
yA0OpEeHUl; MoayyeHue, coOOupaHue, paclio3HaBaHUE U U3Y4YEHUE CBOMCTB
aMMUaKa; MPOBEICHUE KAaUeCTBEHHBIX Peaklnii Ha HOH aMMOHUS U ocdart-
MOH ¥ HW3y4YeHUE TPU3HAKOB HUX MPOTEKaHUsA, B3aMMOJECHCTBUE
KOHILICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C Meablo  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUANIOB); U3yUYEHHE MOJENEH KPUCTATUITMYECKUX
pelIeTok anMasa, rpadura, ¢pyiepeHa; 03HaKOMIJIEHUE C ITPOLIECCOM
acopOLMM  pPAacCTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM yrieMm
U YCTPOWMCTBOM MPOTHMBOrasa; MoJIydeHHe, cOOMpaHue, paclio3HaBaHUE U
M3Y4YeHUE CBOWCTB YIJIEKUCIIOTO rasza; MpoBeJICHHE KaueCTBEHHbIX PEaKLUi
Ha KapOOHAT- U CHJIMKAT-WOHbI U M3Y4YEHHUE MPU3HAKOB UX IMPOTEKAHUS;
O3HAKOMJICHUE C TPOAYKUHMENW CUIMKATHOM MPOMBILIUICHHOCTH; PEIIEHUE
DKCIIEPUMEHTAJIBHBIX 3aJad o Teme «BaxHednmme HeMeTauibl U X
COEJIMHEHUSD)

Mertaibsl U ux COCIUHCHU A
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3.1

OO11ast XapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
UX noJjioxkeHus B [leproanyeckoi cucteMe XMMUYECKUX dJIEMEHTOB

JAN. MengeneeBa u cTpoeHUsi aTtoMoB. (CTpoeHHE  METaJIOB.
Meranmnuyeckass CBs3b M METAJUIMYECKash KPUCTAJUIMYECKas PpEIIETKA.
DNEeKTPOXUMHYECKHUH Pl HAIPSHKEHUI METAIIOB

3.2

Pu3N4eCKUe U XUMHUYECKNE CBOMCTBA METAJLIOB. O6mue crnocoobt
NOJIy4eHUs] MeTauioB. [IoHsATHE 0 KOPPO3KUK METAIIOB, OCHOBHBIE CIIOCOOBI
3aIUTHl UX 0T Koppo3uu. CiuiaBbl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH

3.3

[Ilenounsie MeTaIUIBL: TTOJ0kKEHHUE B [Ieproandeckoil cucteMe XuMUYECKUX
sanemenToB JI.MI. MenzaeneeBa; CTpOCHHME UX aTOMOB; HAaXOXJICHHUE
B mpupojie. PU3NYECKUe U XMMUYECKHE CBOMCTBA (Ha IpUMEpe HATpHs U
Kaymst). OKCHIBI M THAPOKCUIBI HATPUS U Kanus. [[puMeHeHue IIeIouHbIX
METAJUIOB M UX COCTUHCHHUN

3.4

[[lenoyHno3emenbHbIE ~ METAJUIBI  MarHMd W KaJIbLUMW:  IIOJIOKEHHE
B Ilepumonuueckoit cucreme xumudeckux sieMeHToB [[.M. Menneneena;
CTPOCHHUE UX aTOMOB; HaX0XJI€HUE B Ipupojic. DU3NYECKUE U XUMUUYECKUE
CBOMCTBA MarHus W Kajaplius. BakHeillme coeauHEHMs] Kaiablus (OKCH],
TUAPOKCHU, COJN). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPaHCHUS

3.5

ATIOMUHUN: IIOJIOKCHHEC B HepHOHquCKOﬁ CHCTCMC XUMHUYCCKHUX
QJICMCHTOB I[I/I MGH,[[GJIGGBa; CTPOCHHUC aTOMa, HAXOXKICHHUC B IIPHUPOIC.
du3nyecKkue U XUMMYECKHE CBOMCTBA aJIFOMHUHMS. AM(i)OTGpHBIe CBOMCTBA
OKCHJa U TUAPOKCHUIA aJITFOMHUHUSA

3.6

Keneszo: nonmoxenue B [leppoanyeckor CUCTEME XMMHUUYECKHX SJIEMEHTOB
J.W. MenzneneeBa; CTpoeHME aToOMa; HaXOXJAeHUE B npupoae. OPusnyeckue
U XUMUYECKUE CBOMCTBA xkene3a. OKCHbl, THIAPOKCUIBI U cou xkene3a (II)
u xenesa (III), ux cocra, cBOKCTBA U MOTyYEHUE

3.7

XUMHUYECKUI JKCIEPUMEHT: O3HAKOMJIEHHE C 00pas3laMud METaJlJIOB
U CIUIABOB, X (DU3MYECKUMH CBOMCTBAMM; U3yUEHUE PE3YIHTATOB KOPPO3UU
MeTasuIoB (BO3MOYKHO MCIIOJIb30BaHUE BUCOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICMCTBUA OKCHJIa KAJIBIHU W HaTpus C BOJOM (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAJIOB); KCCIICIOBAHUE CBOWCTB JKECTKOM
BOJIbI; IIpOLIECCa TOPEHUS JKelie3a B KUCIOPOoAe (BO3MOYXKHO UCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB); TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX peaKIui
Ha MOHBI (MarHus, KajabliKs, aJlOMUHUA, ITMHKa, xkene3a (II) u xenesa (III),
memu (I1); Habmronenne u onmrcaHue MPOIECCOB OKpAIIMBAHUS TUIAMEHU
WOHAMU HATpHUs, Kaaus ¢ Kajablusid (BO3MOXHO  HCIIOJIb30BaHUE

61




BUJICOMATEPUAJIOB); uccieaoBanue aMmGOTEPHBIX CBOMCTB THAPOKCHIA
ATIOMUHMS U TUAPOKCUZIA IIMHKA;, PEIICHUE IKCIEPUMEHTATbHBIX 3aJ]a4 110
TeMe «BakxHelnme MeTauibl 1 UX COEIUHEHU

XUMHUSI M OKpY>Karolias cpeia

4.1

Hosbie maTepuansl u TexHonoruu. BemiecTBa u maTepuansl B MOBCEAHEBHOM
YKW3HU YEJIOBEKA. XMMHUS U 310pOBbe. be3omacHoe NCnoib30BaHNE BEIIECTB
Y XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIIb Mpu XUMHUECKUX 05KOrax
Y OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKOM TIPAaMOTHOCTU. XHMHUYECKOE 3arpsi3HECHUE
okpyxatomeii cpenbl IIJIK. Poib XuMHUM B pEIIEHUH 3KOJIOTHUYECKUX
npob6iem. [TpupoaHble HICTOYHUKN YTIIEBOIOPOAOB (YroJib, MPUPOIHBIN Ta3,
He(Th), MPOAYKTHI UX NEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

4.3

XVWMHYECKUI 3KCIEPUMEHT: H3y4dyeHHe oOpaslloB MarepuaioB (CTEKJIO,
CIUTIaBbl METAJIJIOB, TOJIMMEPHBIE MATEPUAIIBI )
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MNEPEYEHDb (KOJUDPUKATOP) IPOBEPSIEMbBIX TPEGOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N 3JIEMEHTOB COILEPKXAHUA 110 XUMHNHU

Jlj1g mpoBeieHUs1 OCHOBHOTO TOCYIapCTBEHHOI'0 AK3aMeHa 1o XxuMuu (panee — OI'D
0 XUMHH) HCHOJB3yeTCS TMepeueHb (Koau(puKaTop) MNpoBEpsieMbIXx TpeOOBaHUI K
pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro
00pa30BaHMs U FIIEMEHTOB COJEPKaHUS.

IIpoBepsiembie Ha OI'D Mo XuMuHU TPEOOBAHUA K Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHON MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHuUsA

Kon
IPOBEPSEMOTO
TpeOOBaHUs

[TpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yiIbTaTaM 0a30BOr0
YPOBHSI OCBOCHHUS OCHOBHOM 00pa30BaTCIIbHON MTPOTrPaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

O T03HAaBAEMOCTH SBJICHMHA MNPUPOAbI, NOHUMaHHWE OOBEKTHBHOMN
3HaYUMOCTH OCHOB XMMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOI'O
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIIeW KyJIbTypbl W MNPAKTUYECKOU
JESTEIbBHOCTU 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOrO OOIEeCTBa;
[IOHUMAaHHUE MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAaYYHBIX MCTOAAX ITO3HAHHA, B TOM YHCJIC 3KCIICPUMCHTAJIBHBIX H
TCOPCTUUCCKUX MCTOAAX HUCCIICAOBAHUA BCIICCTB U U3YUCHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN
JIIsL 00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o chepax npodecCHOHATBHON JESITSIIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMHM TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XMMHYECKOW HAyKH, YTO ITO3BOJIUT OOYYaroIIMMCS pPacCMaTpHUBATh
XUMHIO Kak cepy cBoeil Oyayiel npopecCuoHanbHON 1EATENbHOCTH
U cjellaTh OCO3HAHHBIM BHIOOp XUMHH KaK MPO(HILHOTO MpeaMeTa
IIPH MIEPEX0/ie Ha YPOBEHb CPEAHETO 00IIero 00pa3oBaHUs

Bnagenue cucteMol XUMHYECKHX 3HAHUW M YMEHUE NIPUMEHSTH
CHUCTEMY XMMHUYECKUX 3HAHUM, KOTOPAsl BKJIIOYACT:

2.1

BOXKHEHIINE XUMUYECKUE TOHATUS: XUMHUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIECTBO, OJJHOPOJIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJEKYJspHas
MacChl, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca, MOJISPHBIN
00BeM, OKCHUJI, KHCIIOTa, OCHOBAHHE, COJIb (CPETHSIS ), XUMUYECKAS
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peakuusi, peakUMd COEAMHEHUS, PEAKLUH PA3JIOKEHUS, PEAKIUH
3aMeIICHUs, PEeakluu OOMEeHa, TEIIOBOM A(PQEKT peakiuu, SK30-U
SHIOTEPMUYECKUE PEAKLHUH, PACTBOP, MACCOBasl JOJSI XUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MAacCOBas A0JIsI U IPOLEHTHAs! KOHLIEHTpaLUs
BEILIECTBA B PACTBOPE, AIPO ATOMA, SJIEKTPOHHBIN CIIOM aTOMa, aTOMHAast
opOuTalb, painyc aTomMa, BAJIEHTHOCTb, CTETICHb OKUCIICHHS,
XUMHUYECKAS CBSI3b, ANEKTPOOTPHULIATETLHOCTD, noJIsIpHast
U HENoJspHas KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAS
CBSI3b, KPUCTAJUIMYECKAS PEIIETKA (aTOMHAsl, MOHHASI, METAJUITMYECKAs,
MOJIEKYJISIPHAS ), HOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
ANEKTPOJIUTUYECKAs JHCCOLMALNs, PpEakUud HOHHOro OOMeEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxiuu, OKHUCJIUTENb
U BOCCTAaHOBUTEJb, OKHCIEHHE M BOCCTAHOBJIEHHME, O3JIEKTPOJIU3,
XUMUYECKOE paBHOBECHE, OOpaTUMbBIE M HEOOpATHMbIE DPEaKLUH,
CKOpPOCTh XUMHUYECKOM peakumu, Karamuszatop, I[IJIK, xopposus
METaJIOB, CIUIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAHEHHS MACCHI,
nepuoandeckuii 3akoH J[.MI. MengeneeBa, 3aKOH TMOCTOSTHCTBA
COCTaBa, 3aKOH ABOraJpo

2.3

TEOPUU  XHUMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHS, TEOpUs
ANEKTPOITUTHIECKON TUCCOUALINI

BJ'IaIIGHI/IG OCHOBaMM XHUMMYECKOM I'paMOTHOCTH, Banoqa}omeﬁ:

3.1

YMEHHE MPABUIILHO UCIIOJIB30BATh H3yYEHHBIE BEILIECTBA U MAaTEPHAIbI
(B TOM uMcie MMHEpalibHble YIOOpEHHs, METaulbl M CILIaBhl,
HOPOAYKTHl IEepepabOTKU NPUPOIHBIX HCTOUYHUKOB YIIJIEBOJOPOAOB
(yrns, nmpupogHoro rasa, HeTu) B OBITY, CEITBCKOM XO35MCTBE, Ha
POU3BOJICTBE U MOHUMAaHUE 3HAUEHUS )KUPOB, OEJIKOB, YIIIEBOIOB AJIs
OpraHM3Ma 4YeJIOBEKa; YMEHHE NPOTrHO3MPOBATH BIIMSHHUE BEILECTB U
XUMHYECKHX IMPOLIECCOB HA OpPraHU3M YEJIOBEKA M OKPYXKAIOIILYIO

MPUPOIHYIO CPELY

3.2

YMEHUE HHTETPUPOBATh XMMHUYECKUE 3HAHUS CO 3HAHUSAMH APYTHX
y4eOHBIX MPEAMETOB

3.3

HAJIMYUE OMbITa pabOThl C PA3TUYHBIMU UCTOYHHUKAMU HH(POpMAILIUU
M0 XUMMUM (Hay4yHass M Hay4YHO-TIOMYJISIpHAs JIMTEpATypa, CIOBApH,
CIIPAaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMEHHUE 00BEKTUBHO OIIEHUBATh MH(OPMAIIUIO O BEIIECTBAX, UX
MPEeBPALICHUSIX U MPAKTUYECKOM T[PUMEHEHUM U  yYMEHHE
MCIIOJIH30BATh €€ IS PEIICHUS Y4eOHO-TT03HABATEIbHBIX 3a7a4
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4 Brnanenne ocHOBaMM MOHSTUHHOIO amnmapata ¥ CHMBOJIMYECKOIO
SI3bIKA XMUMHHM JIJISI COCTaBJICHUS (POPMYIT HEOPraHUYECKUX BEIECTB,
YPAaBHEHHM  XHMHUYECKUX  PEAKIHM; OCHOBAMH  XHUMHUYECKOU
HoMeHkIaTypbl (FOPAC u TpuBuaibHON)

5 YMeHue oObSICHATH CBSI3b MOJIOKEHUS dJIeMeHTa B [leprnoauyeckoi
CUCTEME C YHCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, OOIlee YHUCIO
AJICKTPOHOB), paCHpeeICHUEM »JJEKTPOHOB II0 SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOIOB, KIS U KAIbIIUS

6 [IpencraBnenue 0 NEpUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB (paauyc aToma, >3JEeKTPOOTPUIIATEIBLHOCTh), MPOCTBIX U
CJIOKHBIX BEIIECTB OT TMOJIOXKEHUsI 3jeMeHToB B llepuomnyeckoi
cucteMe (B MaJIbIX MEPUO/Iax U TJIABHBIX MOJTPYIINAX) U 3JIEKTPOHHOTO
CTPOCHUS aTOMa

7 YMeHue KiaccuuImpoBaTh:

7.1 XUMHUYECKHUE DJICMEHTHI
7.2 HEOpPraHMYECKHUE BEIIECTBA
7.3 XUMUYECKUE PEaKIINu

8 YMeHue onpenesnsiTh:

8.1 BAJICHTHOCTh M CTENEHb OKHUCJICHUS XUMUUYECKUX JJIEMEHTOB, 3apsjl
HOHA

8.2 BUJI XUMHYECKOM CBSI3M M THUI KPUCTALIMYECKOM CTPYKTYpHI B
COETUHEHMIX

8.3 XapakTep cpebl B BOAHBIX PaCTBOpaxX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCJIUTEIb U BOCCTAHOBUTEIh

9 YMeHnue xapakrepuzoBaTh (HU3NUECKUE U XUMUYECKUE CBOMCTBA!

9.1 MPOCTHIX BEIIECTB (KUCIOPO, O30H, BOAOpOJ, TpaduT, anmas,
KpemHHUH, a3or, docdop, cepa, XJop, HATpPUH, Kaaud, MarHui,
KaJIbIIMM, aTFOMUHHM, J)KEJIE30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHCJE€ HMX BOJHBIX PacTBOpPoB (BOja,

aMMHaK, XJOpPOBOJOPOJ, CEPOBOAOPOJ, OKCHUIBI M THAPOKCHIBI
metamioB I — [IA rpynn, amomunus, menu (I1), nunka, xenesa

(IT u II1), oxcuaet yraepoxaa (II u 1V), kpemuus (IV), azora u pochopa
(I u V), cepst (IV u VI), cepuucras, cepHasi, a30TucTas, a3oTHas,
dbocdhopHas, yroiapHas, KpeMHUEBAsE KUCJIOTA U UX COJIH)
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9.3

IMPOTrHO3UPOBATH 141 XapaKTCPHU30BaThb CBOMCTBA BCIIICCTB
B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHH:A, IPUMCHCHUC BCIICCTB

B 3aBHCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb  IIPOTCKAHUWA
XUMHUYCCKHUX HpGBpaHIeHI/II\/'I B PAa3JIMYHBIX YCIOBHUAX

10 YMeHue cOCTaBIsAITh MOJICKYJIIPHbIE M MOHHBIE YPAaBHEHUSI PEaKIUid,
B TOM YHCJIE:
10.1 peaKImii HOHHOTO OOMEHa
10.2 OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
10.3 WUTIOCTPUPYIOMINX XUMHUYECKHE CBONCTBA M3YyYEHHBIX KJIIACCOB
(rpymm) HEOpraHMYECKHUX BELECTB
10.4 MOATBEPKIAOIINX F'€HETUYECKYIO B3aUMOCBA3b MEXAY HUMU
11 YMeHue BBIYUCISITH (POBOJIUTH PACUETHI):
11.1 OTHOCUTEJIBHYI0 MOJIEKYJSIDHYI0O M MOJIIDHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3IEMEHTA B COETUHEHUN
11.2 MacCOBYIO JIOJIFO BEUIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEILECTBA U €r0 Maccy, 00beM ra3on
11.4 [0 YpaBHEHUSM XUMHUYECKUX PEAKIUH M HAXOJUTh KOJIUYECTBO
BEILIECTBA, 00bEM U MACCy PEareéHTOB WM NPOAYKTOB PEAKIINH
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH ~ METOJJaMH  HAyYHOTO  MO3HaHUs (HaONIIoACHMUE,
U3MEpEeHHE, FIKCIIEPUMEHT, MOJICIMPOBAHUE) ITPU U3YUCHUH BEILIECTB
1 XUMHUYECKUX SIBJICHHM; ymeHue chopMyaupoBaTh NpoodieMy
U TIPEJIJIOKUTD MYyTH €€ PeIIeHUs
12.2 Oe30macHoO paboThl ¢ XMMHUYSCKHMMH BEIIECTBAMH, XHUMHYECKOU
MOCYJION 1 TaOOPaTOPHBIM 000PYI0OBAaHUEM
12.3 MpaBUJIAMHU 0e30macHOro oOpaiiieHus c BEIIIECTBAMHU,
UCIOJIb3yeMbIMU B TOBCEIHEBHOW JKW3HH, MPABUJIAMU TOBEJCHUS B
LesX cOepekeHus 3J0pOBbS M OKPYXKAaIoIIEeW NPUPOJHOM Cpeabl;
NOHUMaHUe Bpena (OMacHOCTH) BO3JCHCTBUS HA KUBBIE OPTaHU3MBI
OTNpEEICHHBIX BEIIECTB, CIOCOOOB YMEHBILIECHUS U NMPEJOTBPALLCHUS
HX BPEIHOTO BO3JACUCTBHUS
13 Hanuune nmpakTuyeckux HaBBIKOB IUIAHUPOBAHUS M OCYILECTBICHUS

cileayromux XuMHICCKUX 9KCIICPUMCHTOB!
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131

HN3Yy4YCHHUC U OIIMCAHUC (bI/ISI/I‘-IeCKI/IX CBOMCTB BCIICCTB, O3BHAKOMIJICHHUC
C (bI/IBI/I‘-IeCKI/IMI/I u XUMHUYCCKHMMH ABJICHUSAMU, OIIBITHI,
HUIUTIOCTPUPYIOMIKUE IIPU3HAKU ITPOTCKAHUSA XUMHYCCKHUX peaKHI/Iﬁ

13.2

N3y4CHHUC CIroco0oB Pa3aCIICHUA cMmecen

13.3

IIOJIyY€HUE KHCIOpOJAa U H3Y4YEHHE €ro CBOWCTB; IOIy4YCHHE
BOJOPOJAa U U3YYEHHE €0 CBOWCTB; MOJIYYEHHUE YIVIEKHCIIOTO ras3a U
M3YYEHUE €r0 CBOMCTB; MOJIYYEeHUE aMMHUAKa U U3yYEHHUE €ro CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C  OMNPEAECICHHOM MAacCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA

135

MIPUMCHCHNE WHINKATOPOB (;TakMyca, METHIIOPAHIKa
u (deHondTanenHa) sl ONPEACIICHUS XapaKkTepa Cpeabl B pacTBOpax
KHUCJIOT Y LEI0YEN

13.6

MCCJIEIOBAHNE U OITMCAHUE CBOMCTB HEOPTAHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHE B3aUMOJEHCTBHSI KHCIIOT C METAJIaMH,
OKCHUJAaMU  METa/NIOB, pPACTBOPUMBIMU U HEpPacTBOPUMBIMU
OCHOBAaHUSIMU, COJISIMU; MTOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHWE OJIHOTO Me€Tajula JIpyTMM U3 pacTBOpa  COJIU;
UCCIIeJOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCUIOB  AFOMUHUSA
Y IMHKA

13.7

pEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCJIMHCHUI; «DNMEKTPONUTHYECKAS
aucconmanusay; «BaxHelue HeMeTalbl U UX COCIUHCHUSY;
«Baxueinme MeTaIbl U UX COSIUHCHUS

13.8

XUMUYECKHE  OKCIEPUMEHTBI,  HILTIOCTPUPYIOIINE MIPU3HAKU
MIPOTEKAHUS PEAKIINii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIINU Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMU/I-,
uonua-, cynbdar-, Qocdar-, kapOOHAT-,  CHIMKAT-AaHUOHHI,
TUAPOKCH/I-UOHBI, KATHOHBI AMMOHHSI, MaTHUS, KaJIbIIHS, aTFOMUHHSI,
xenesa (2+) u xkenesa (3+), menu (2+), HuHKa

14

YMmenue:

14.1

NPENCTaBlIATh pE3yJbTaThl AKCIEpPUMEHTa B (opMe BBIBOJOB,
J0Ka3aTeNbCTB, TpadUKOB W TAOJIUI U BBISBISATH SMIHMPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBI3U MEXAY PEAIbHO HAOIIOAAeMbIMU XUMUYECKUMHU
SABJICHUSIMU U TPOIIECCAMU, TPOUCXOAAIIMMU B MaKpO- U MUKPOMHUPE,
OOBSACHSTH MPUUYMHBI MHOTO0Opa3us BELIECTB

67



Hepeqeﬂb AJICMEHTOB COJICPKAHUA, IPOBEPACMBIX HA OCHOBHOM IroCy1apCTB€HHOM
IK3aME€HE 110 XMMHUH

Kon

[IpoBepsiemMblii 371EMEHT COJIEP KAHUS

1

HGpBOHa‘IaJII)HLIe XUMHUYCCKHUC ITOHATHUA

1.1

Yucrteie BCICCTBA N1 CMCCH. CniocoOsbI PasacCiICHUA cMmecen

1.2

ATOMBI U MOJICKYJIbI. Xumuueckue sjaeMeHThl. CHMBOJBI XHUMHYSCKHX
SJICMCHTOB. HpOCTBIC H CJIOXXHBIC BEIICCTBA.

1.3

Xumuyeckass (opmyna. BaneHTHOCT aTOMOB XMMHYECKHUX 3JIEMEHTOB.
CreneHp OKHCIIEHUS

1.4

3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAs aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJIpHasA Macca. MaccoBass 10as8 XHUMHYECKOTO
OJICMCHTA B COCANHCHHNU

1.5

KonuuectBo BemecTBa. Mosb. Mossipras macca. MoJisipHbIfE 00beM T'a30B.
B3anMocCBs3p KOJIMUECTBA, MAaCChl M YMCIIA CTPYKTYPHBIX €IMHUIL BEIECTBA

1.6

duznyeckue M XHMHYECKHE SBJICHMSA. XHUMHYECKas pC€akouad H €€
IMPHU3HAKH. 3aKoH COXpaHCHUA MACCHI BCIICCTB. XUMHYECKHE YPaBHCHUA

[lepnonuueckuit 3axoH U [lepuoandeckas cucTeMa XUMHYECKUX DIIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. [leprognyeckas cucremMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnsl. @U3nM4eCKUil CMBICIT TOPSAKOBOTO
HOMEpPa, HOMEPOB MEPUOIA U IPYIIIIBI DJIEMEHTA

2.2

Crpoenne artomoB. CocTaB aTOMHBIX siaep. M30Tombl. DJIEKTPOHBI.
CtpoeHue DJIGKTPOHHBIX 000JI0YEK aTOMOB TIEepBBIX 20 XHMHYECKHUX
aneMmeHTOB [lepuoanueckoit cucremsel .M. Menaeneesa

2.3

3aKOHOMEPHOCTU B U3BMEHEHUHU CBONCTB XMMUUYECKUX JIEMEHTOB MEPBBIX
Tpex MEepHOIOB, KaJus, KaJIbITUsI (pammnyca aTOMOB,
AJICKTPOOTPHUIIATESIILHOCTH, METAJUTMUECKUX M HEMETAINIMYECKUX CBOMCTB) H
UX COCIOMHCHHMH B COOTBETCTBHMHM C IIOJOKCHHEM DJJIEMEHTOB B
[Teprnoanyeckoit cucteme u CTpPOCHUEM UX aTOMOB

Ctpoenue BeniecTna

3.1

XUMHU4YecKas CBA3b. KoBanenTHas (moJisspHasi 1 HEMOJISIPHAs ) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh ~ XMMHUYECKMX JJIeMEeHTOB. MoOHHas  CBS3b.
Meraummueckas CBA3b

68



3.2

Tumnbel KpUCTANIMUECKUX PEIICTOK (aTOMHAas, WMOHHAs, MeTajuinueckas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKOW PEIIETKH U
BHJIa XUMHYECKOU CBI3U

BaxHeimme npeacTaBuTeNId HEOPraHUYECKUX BemecTB. Hemeramnsl u ux
coequHeHNA. MeTajuibl ¥ UX COeIUHEHUSI

4.1

Knaccudukanuys n HOMEHKIIaTypa HEOPTaHUIECKUX COCTMHECHUM: OKCHJIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC)
¥ HECOJIe00pa3yIoIIre; OCHOBAHUH (IIIEI0YN U HEPAaCTBOPUMBIC OCHOBAHU);
KHCJIOT (KHCJIOPOJCOAEpX aIMe M  OECKUCIOpPOAHbIE, OJHOOCHOBHBIE
1 MHOTOOCHOBHBIE); COJIEH (CpeaHUX U KUCIBIX )

4.2

Ou3NYeCKne W XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOPa, KUCIOPOJa, CEPHI, a30Ta, (pocdopa, yriiepoma, KpeMHHUS

4.3

Pu3nyecKue U XUMUIECKHUE CBOMCTBA IIPOCTHIX BEIECTB-METAJIOB: JIUTHUS,
HaTpus, Kaiusd, MarHusd WM KaIblUdA,  aJIOMUHUA,  Kejesa.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METAJUIOB

4.4

Ou3nyecKne W  XUMHYECKHE CBOWCTBA BOJOPOJHBIX  COCIMHEHHM
HEMETAJUIOB: XJIOPOBOJAOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

du3znyecKue U XMMUYECKUE CBOMCTBA OKCUIOB HeMeTauioB: cepsl (IV, VI),
azora (II, 1V, V), docdopa (III, V), yrnepoma (II, IV), xpemuusa (IV).
[TomyueHnne OKCHIOB HEMETAIIIIOB

4.6

XUMHUUYECKHE CBOMCTBA OKCUIOB: MeTallioB IA — IITA rpynn, nuHka, Mmeau
(I1) u sxene3a (1L, III). [Tony4yeHne OKCUAOB METAIIIIOB

4.7

XHWMHUYECKME CBOMCTBA OCHOBaHMM W  aM(OTEpPHBIX THJIPOKCUIOB
(Ha mpumepe THUAPOKCHUIOB QIIOMUHHUS, >Kene3a, IuHKa). [lomydenue
OCHOBAaHMM U aMPOTEPHBIX TUAPOKCUIOB

4.8

OO01mue XUMHUYECKHE CBONCTBA KHUCJIOT: XJIOPOBOAOPOIHOM,
CEPOBOIOPOTHOMN, CEPHUCTOM, CEPHOMU, a30THOM, (GoCcPOpHOI, KPEMHUEBOM,
yroiabHOM. Oco0ble XMMHYECKUE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOU H
a30THOM KuCHOT. [lonmyueHune kuciaor

4.9

OO01Me xuMuYeckrue CBOMCTBA cpeaHux coneil. [lonyuenue coneit

4.10

[Tomy4yenue, cobnpanue, pacro3HaBaHHE BOJOPOaA, KACIOPOaa, aMMHUaKa,
YIIICKUCIIOTO Ta3a B JIA0OpATOPUH

4.11

[TomyueHue amMuaka, CEpHOM M A30THOM KHCJIOT B IPOMBIILUIEHHOCTH.
OO611ue crnocoObl MOTyYEHUsI METAJIOB

4.12

['eneTnyeckas CBS3b MCIKAY KJIaCCaMU HCOPIaHNICCKUX COGI[I/IHeHI/Iﬁ

XUMUYECKHUE PEAKIINU
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5.1

KHaCCI/I(bI/IKaHI/I}I XHUMHUYCCKHUX peaKuHﬁ 110 pa3JINYHbIM IIpU3HaKaM:
IO 4YMCIy M COCTAaBY YYACTBYIOIIMWX B PCAKIMM BCHICCTB, 110 TCIINIOBOMY
3(1)(1)CKTy, 110 U3MEHEHUIO CTCIICHEH OKUCICHUS XUMHUYECKHUX DJIEMECHTOB

5.2

TemnoBoi 3pPeKkT XUMUYECKON peakluy, TEPMOXUMUYECKHE YpPaBHEHHS.
DK30- M 3HAOTEPMUYECKHE PEAKIIMH. TepMOXUMHUYECKUE YPaBHEHUS

5.3

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC PCaKIum. Oxucaurenu
)41 BOCCTAHOBHTCIJIN. HpOHCCCBI OKHCJICHUA u BOCCTAHOBJICHMSI.
3JI€KTpOHHBII71 0ajaHC OKMCIIUTEIBHO -BOCCTAHOBUTEIHLHOM PCaKIn

5.4

Teopust  BIACKTPOIUTHYECKOW  JHUCCOLMALIIH. KaTtuoHbl, = aHHOHBLI.
DJIEKTPOJIUTBl U HEINCKTPONUThl. CHIIbHBIE M clIa0ble AJICKTPOJIUTHI.
CrerneHp QUCCOLMAIIN

5.5

PCaKHI/II/I WOHHOTO OOMeHa. YCIOBHSA IMPOTCKAaHUA pCaKHI/Iﬁ HOHHOT'O
06MCHa, ITIOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUA peaKuHﬁ

XuMus U OKpyKarolas cpeaa

6.1

BemecTBa u mMarepuasibl B IMOBCEAHEBHOM >KU3HM 4YENOBEKA. be3zomacHoe
UCITIOJIb30BAHUE BEILIECTB U XMMUYECKHX PEAKLUi B J1A0OPATOPUHU U OBITY.
[IepBast mOMOILb IPU XUMUYECKUX 0XKOTax M OTPaBICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpY’Karoliehd cpenbl (KUCIOTHBIC JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/TyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHUS
[Ipenenbuas nomyctumas konuentpaius BemiectB (IIJIK). Pons xumuu B
pPELICHUH SKOJOTHUECKUX MpoOsieM. YcuiieHHe MapHUKOBOro sddexra,
pa3pyLIEHUE 030HOBOIO CJIOA

6.3

[Ipumenenue cepsl, a3ota, pochopa, yriaepoaa, KpeMHUS U UX COSAUHEHUN
B ObITy, MEOUIMHE, MPOMBIIJIECHHOCTH U CEJIIbCKOM  XO3siCTBe.
[IpumeHeHnre MEeTaioB U CIUIaBOB (CTaslb, YYT'YH, JIOPATIOMUHUNA, OpOH32)
B OBITYy W TPOMBIIUICHHOCTH WX coequHeHwid. [loHsTHE 0 KOppo3uH
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble UCTOUHUKHU YIIJIEBOJAOPOAOB (Yrosib, IPUPOAHBIA a3, HEPTH),
MPOJYKTHI UX TIepepabOTKH (OCH3UH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHMX BEIMIECTBAX KaKk O
COCIMHEHMSIX yriiepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TaHOJ, TJIUIIEPHUH,
yKcycHas kuciiota). [loHsTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX,
Oenkax, yriieBoax — U MX POJIHM B KU3HH YEIIOBEKA

PacueTsr:

7.1

o popMyJIaM XUMUYECKUX COCTMHCHHM

7.2

Macchl (MaccoBOI) JOJIM paCTBOPEHHOTO BEUIECTBA B PaCTBOPE

7.3

M0 XUMHYCCKHUM YPAaBHCHUAM

70



		2025-12-25T08:25:33+0300
	Белибихина Надежда Алексеевна




