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Pabouas mporpamma o yueOHomy npeamery «Xumus» (0a30BbIi ypOBEHb) (IpeaMeTHas
o0nacth «EcTecTBEHHO-HAyUHBIE IPEIMETHI») BKIIOUACT MOSCHUTEIbHYIO 3aIIMCKY, COAEepKaHue
o0y4yeHHsl, TUIAHUPYEMbIE pe3yabTaTbl OCBOCHHS NPOTPAMMBI 110 XHMHH, TEMaTUYeCKOe
IUITAHUPOBAHHUE.

[losicHuTenpHast 3amucka OTpakaeT oOImMe Nend W 33Ja4d  HM3Y4YCHHS XHMMH,
XapaKTEPUCTUKY ICUXOJIOTMYECKUX IPEINOChUIOK K €€ M3Yy4eHHI0 O0y4aroIlMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJXOAbI K OTOOpY COIEp)KaHHs, K OIpeaesICHUIO
IUTAHUPYEMBIX PE3YJIbTaTOB.

Conepxanre o0ydeHHsI PaCKpPBIBAET COAEPIKATENbHBIC JIMHUHU, KOTOPBIE MpeIiararoTcs
JUIs 00513aTEJIBHOTO N3YUEHHs B KaXKIOM KJIacCe Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.

[Tnmanupyemble pe3yabTaTbl OCBOCHUS MPOTPAMMBI 110 XMMHH BKIIIOYAIOT JMYHOCTHBIE,
METallpeIMETHbIE Ppe3yJbTaThl 3a BECh IEpPHOJA OOY4YEHHs Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHus, a TAKXKE MPEAMETHBIE TOCTHKEHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusI.

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHuM Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHON NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusax Poccuiickoit dexepannn.

ITporpamma o xuMuu pazpaboTaHa ¢ HEJIbI0 OKa3aHUsI METOJUUYECKOM MOMOILU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

IIporpamma 1o XuMuu J1a€T NpeACTaBIE€HUE O LEsIX, oOlied cTpaTeruu oOydeHus,
BOCIIUTAaHHUST W Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU YYEOHOTO IpPEIMETa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCcMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYPHUPOBaHHUE TIO pa3ziesiaM H TeMaM IPOTrpaMMBbI TI0 XHMHH, OTIPENeNsIeT KOINYeCTBEHHbIE
Y Ka4eCTBEHHBIE XapaKTEePUCTUKH COAEPIKaHUS, PEKOMEHTyEM YO IIOCIEeI0BATEIbHOCTh U3yUEeHHUs
XUMHHU C YIETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO Iporecca,
BO3PACTHBIX 0COOEHHOCTEN 00YUaIOIIMXCs, ONPEAeIIieT BO3SMOXKHOCTH MpeAMETa IS pealn3aiun
TpeOOBaHWI K pe3yabTaraM OCBOEHHS OCHOBHOH 00pa30BaTeNbHOW MPOTrpaMMbl Ha YpPOBHE
OCHOBHOro 001m1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3ynbTaTaM OOY4YEeHHsS XUMHMU Ha
YPOBHE IIeJIel U3y4YeHHs MpeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIBHOMN NIESTEITHHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMS.

3HaHWE XUMUU CIY)KUT OCHOBOH 11 JOPMUPOBAHUS MUPOBO33PEHUS 00yUJaIOMIEerocs, ero
IpeCTaBIeHU 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (POPMHUpPYEMbIe XUMHUEH
NPEJCTAaBICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUH U 00 BOJIIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTUS 4YEJIOBEUYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUIIEBON U KOIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

W3yuenune XuMHu:

CIIOCOOCTBYET peaju3alliii BO3MOXKHOCTEH Ui caMopa3BHTHsS U (POpMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U PYHKIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydJaronxcs,
HaBBIKOB  HMX  CaMOCTOSATENbHON  yuyeOHOH  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHHA, HEOOXOAMMBIX KaK B ITOBCETHEBHOH KM3HH, TaK H B
npodecCHOHATBHOMN 1eTeTbHOCTH;

3HaKOMHUT CO CHEeNH(PHUKONH HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YJarOIINXCS;

CrocoOCTBYET (POPMHUPOBAHUIO [EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K MpPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B JKOJOTHYECKOe OOpa3oBaHuE
00yJaromuxcs.



JlaHHbIe HampaBlieHUsI B OOYYEHHH XUMHMU OOECIICUMBAIOTCS CIEIU(PHUKON CONEpKaHHs
yueOHOro MpeMeTa, KOTOPBIH SIBIISIETCS EeAarorn4eck aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BO
HAayKH XMMHUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHHUs OPUEHTHUPOBAH HA OCBOCHUE
00y4arolMMUCS CUCTEMbI IIEPBOHAYAIbHBIX IMOHATHUI XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHI OPTraHUYECKON XUMHUH.

CtpykTypa copepkaHusi IpOrpaMMbl 110 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydeHuro. CojepiaHue CKJIaJbIBACTCS W3 CHUCTEMBI MOHATHM O XMMHUYECKOM
DJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPIraHU30BaHbl IO NPUHIMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO0 YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepuonnueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

IIpEICTaBICHUI 00 NEKTPOIIUTUYECKON TUCCOLMAIIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPAcCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IMOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBITTOJTHSS
(byHKIIN OOBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MPOMCXOUT C MIPUBIICICHNEM 3HAHHI U3 paHee H3YYEeHHBIX Y4eOHBIX TpeAMETOB: «OKpyKaroImui
MUp», «buomnorus. 5—7 kiaccs» U «Pu3uka. 7 Kiaccy.

[Ipu n3ydeHnn XuMuu NpoUCXoauT GOPMUPOBAHNE 3HAHUI OCHOB XUMHUYECKON HayKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOM JIESTEbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYphl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMHUYECKMX 3HAaHUH — BaXXHEWIIMX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETHUYECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOr0 XapakTepa, sA3blka HayKd, B
NpUOOIIEHNH K HAyYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
(GOpMUPOBAHMM M DPA3BUTHUH I[O3HABATEJIbHBIX YMEHUH M HMX MNPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIeJOBATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MpaBMl O€3011acHOTO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipu m3yyeHMH XMMUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BakKHOE 3HAUEHUE
NpUOOPENTH TaKKue LIETH, KaK:

(dbopMHpOBaHNHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHUIO pEIIeHUH, CHOCOOHON aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

HalpaBJIEHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4ecKoe MpHOOIIeHHEe OO0yYaroIuxcs K
CaMOCTOSITENIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(GhOpMHUPYIONTUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XHMUU,

o0ecrieyeHrne YCIOBHH, CIHOCOOCTBYIOIIMX TNPHOOPETEHUIO OOYYaIOUIMMUCSA OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpPCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

dhopmupoBanue oOmel (YHKIIMOHATILHON W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qucie YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHWH NpoOsieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM I€ATENBHOCTH;

(dbopMupoBaHue y 00y4aromUXCsl TYMAaHUCTHUYECKUX OTHOIICHWH, MOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;



pa3BUTHE MOTUBAIUU K O0YUCHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.

OO6miee ynciI0 YacoB, PEKOMEHIOBAHHBIX JIJISl M3YYCHHS XUMHH, — 136 JacoB: B 8 Kiacce —
68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HE/IEIIO).

Jljia KaXkaoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh
MCIIOJIb30BAaHO YYaCTHUKAMU 00pa30BaTeILHOTO MpoIiecca B IesIX (OPMUPOBAHUS BAPUATUBHON
COCTaBIISIFOIIEH coepaHUsl KOHKpPETHOH paboueil mporpammbl. Ilpu 3TOoM oOs3arenpHas
(uHBapuaHTHasl) 4YacThb COJAEpXKaHUA TNpPEIMETa, YCTAHOBJEHHAs MPUMEpPHON pabouei
IPOrpaMMOii, U BpeMsi, OTBOJIMMOE Ha €€ U3yueHUe, TOJIKHBI ObITh COXPAHEHBI MOJTHOCTBIO.

COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponp XuMmuM B KM3HHM YelOBeKa. XMMHUS B CHUCTEME HayK. Tema u
BellecTBa. u3znueckre CBOMCTBA BEIIECTB. ATpEraTHoe COCTOAHUE BelecTB. [lonsTre 0 MmeTogax
no3HaHus B XxuMuu. Yuctele BemecTBa U cmecu. CriocoOsl pa3eneHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[IpocTsie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENNbHAA aToMHas Macca. OTHOCUTENbHAS MOJICKYIIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTMHCHHH.

KonnuectBo BemectBa. Monb. MomsipHass Macca. B3aumocBs3b KonMuecTBa, Macchl U
YHCJIa CTPYKTYPHBIX €IHHHUII BeniecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue M XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ MPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHUs. Kinaccudukanus XUMUYECKUX PEaKIuid
(coenMHEHUs, PA3IOKESHHUS, 3aMEIIIEHUS, OOMEHa).

Xumuueckutl sxcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0H, MpaBuiiaMu paboThl B Jabopatopuu U MpHUEMaMU
oOparieHusi ¢ J1aboOpaTOpHBIM O0OpPYJOBAaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KHTICHHE U KOHJICHCAIMS BOJbI) U XUMUUYECKUX (TOPEHHUE CBEYH,
MPOKATMBaHUE METHOM MPOBOJIOKH, B3aUMOACHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0ICHHE U
OTHMCaHue MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIuii (pa3ioKeHne caxapa, B3auMOJICHCTBIE
CEpHOI KHUCIOTBHI C XJopuaoM Oapus, pasnoxkenue ruapokcunaa menu (II) mpu nHarpeBanuu,
B3aUMOJICHCTBUE XeTe3a ¢ pacTBopoM cosr Meau (I1), uzydenue cmiocoboB pasneneHus cmeceit (¢
MOMOIIbIO0 MarHuTa, GUIBTPOBAHHUE, BBIMTApUBAHUE, TUCTHIUIAIMS, XpoMaTtorpadus), poBeIeHue
OYMCTKH TIOBAPEHHOW COJIM, HAONIOJEHWE W ONUCAaHWE pPEe3yIbTaTOB TMPOBEIACHUS OIBITA,
WJLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MacChl, CO3JJaHie MOJIeei MOJIEKY (IIapOCTeP>KHEBHIX).

Basxueiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — 31e€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B npupoje, Gpu3nyeckue U XMMUYECKUEe CBOWCTBA (peakluy TOPEHUs).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaAIUs
KHCIIOPO/JIa.

TennoBoit 3pdexT XUMHUYECKON peakluH, TEPMOXUMHUYECKHE YPaBHEHHs, 3K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT u mpoctoe BemecTtBo. Haxoxaenwe Bojgopoda B HPHUPOJE,
buznyeckne 1 XuMUYeCKre CBOMCTBA, MPUMEHEHHE, CrIocoObI ofydeHusi. Kuciorsl u comu.

Mounsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoWcTBa BOJbl. Boma kak pactBopurtenb. PactBopel. HackiieHHble U
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBast [1oyisl BEIIECTBa B



pactBope. XUMHUUYECKUE CBOWcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BoOIbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOTHBIX BOJI.

Knaccudukanuusa neopranmueckux coeaunenuid. Oxkcupnsl. Kiaccudukanus oOKCHAOB:
coneoOpa3yrolne (OCHOBHBIE, KHCIIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaos.

OcnoBanust. Krnaccupukanust ocHOBaHMN: IMIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Howmenknarypa ocHoBanuil. dusznueckue U XUMHUYECKHE CBOMCTBa OcHOBaHuil. llomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xkucinor. Homenknarypa kucinot. @uznyeckue U XUMHYECKHE
cBoiicTBa kucior. Psan akruBnoctu metauioB H.H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa cosieid. @u3ndeckue U XMMUYECKHe CBOWMCTBa cojied. [lonmyyenue
COJIEH.

['eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii 5Kcnepumenm:

KaueCTBEHHOE OMpEEIICHUE COACPKAHMSI KUCIOPOoa B BO3/lyXe, MOJyueHue, COOupaHue,
pacro3HaBaHUE M HM3yY€HUE CBOICTB KUCIOpOJa, HaOJIOJIEHUWE B3aMMOJECHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMy OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
M3YyYEeHHUE CBOWMCTB BOAOpoaa (TOpeHue), B3auMojelcTBUE Bojopona c¢ okcugom meau (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOIIOJCHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH PpACTBOPEHUS BEIIECTB C PA3IUYHOW PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBaA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKM HHAMKATOPOB B PAcTBOpAX KUCIOT M IIeJI0Yed, H3ydeHue
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM CepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKITUi
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHNE OJJHOTO METaJljla IPYruM
U3 pPacTBOpa COJM, pPELIEHUE SKCIEPUMEHTANBHBIX 3aJady 1o Teme «BaxHeilmue kmacchl
HEOPraHUYECKUX COEAUHEHUN».

IMepuoauveckuii 3axkoH u Ilepuoanuyeckass cucremMa xumu4yeckux 3djementos J[.H.
Menpneseesa. Ctpoenune aToMOB. XUMHYECKasi CBSA3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHBIC
peakumuu

[TepBbie MONBITKY KIacCU(PUKAIIIN XUMUYECKUX dTIeMEHTOB. [IoHATHE O rpyIIax CXOAHbIX
AJIEMEHTOB (IIEJIOYHBIE U IIE€0YHO3EMENbHbIE METAIJIbL, TaJOr€Hbl, HHEPTHBIE ra3bl). DJIE€MEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUJPOKCHIBI.

[lepnonnueckuit 3akoH. llepuogmueckas cucrema XUMHYECKMX 3ieMeHToB J[.M.
MenneneeBa. Koporkomepuoanas W JuMHHONEpHoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumudeckux dsnemeHTtoB .M. MenneneeBa. Ilepuonbt u rpynmnbl. DU3NYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aroMHbIX sjep. M3otombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
HAN. MengeneeBa. XapakTepUCTHKA XHUMHYECKOrO JJIEMEHTAa IO €ro IOJOXKEHUI0 B
Ilepunonnueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMs paJlyca aTOMOB XUMHUYECKHX AJIEMEHTOB, METAIITHYECKIX
Y HEMETAJUIMUECKUX CBOMCTB I10 TpyMHnaM U NepHoIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoil cucTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. J[.M1. MeHneneeB — y4€Hbli U IpasklaHUH.

XuMHuecKkass  CBS3b. KoBanentnas  (momsipHass U HENOJpHAsi)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VloHHAas! CBS3b.

Crenens okucnenus. OKACIUTETPHOBOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl OkuCIeHns
Y BOCCTAHOBJIEHHA. OKHUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuil IKChepumenm:

u3yuyeHue oOpa3lloB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBHE THUAPOKCHIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA (TOpEeHHE, peaKLIUH Pa3jIoKeHUs, COEIUHEHNUS).

Medicnpeomemnule cesasu

Peanuzanus MeXnpeaIMETHBIX CBA3CH IPU U3YYECHUU XMMHHU B § KIIACCE OCYILECTBISAETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHATHUH, TaK U MOHATUH, SIBISIOLINXCS
CHUCTEMHBIMU JIJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1u1re ecTeCTBEeHHOHAYYHbIC TIOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH, aHAJIU3,
CHHTE3, Kiaccuukauusi, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHUE, MOJICIIb, SIBJIICHUE.

@usuka: marepus, aTroM, O3JIEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, 3JCKTPUUYECKUN 3apsij, BELIECTBO, TEIO, O00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (hU3MYECKHE BEJIWYMHBI, €IUHUILIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
383161, ComHIle.

buonorus: porocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rtuapochepa, MHHEpadbl, TOPHBIE TOPOJIBI, IMOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKuust

Ilepnonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux daemeHtoB [I..
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COEAUHEHMH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemliecTBa: BUABl XUMHUYECKOH CBS3H. THUIBI KPUCTAUIMYECKUX PEIHIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUAA XUMUYECKON CBSA3H.

Knaccudukanys u HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHWH, TeHEeTU4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XuMHUYECKUX peakiil Mo pa3IMuyHbIM MpU3HAKaM (IO YUCIY U COCTaBY
Y4aCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEMIOBOMY 3 (DHEKTY, IO U3MEHEHHIO CTENICHEN OKUCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

ITonatue o ckopoctu xuUMHU4eckol peakiuu. [ToHsTHE 00 OOpaTHUMBIX M HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BAUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHUE XMMHUUECKOI0 PAaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, JJIEKTPOHHBIN OanaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBIEHUE YPaBHEHHUW OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOT 0 OanaHca.

Teopus 37EKTPOIIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHU3M JMCCOLNAIMK BEIECTB C Pa3IMYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccouranuu. CHUibHbIE U c1a0ble 3JeKTPOIHUTHI.

Peakiiun MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakil HOHHOTO OOMEeHa, MOJIHbIE U
COKpall¢HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJEH B CBETE
npeCcTaBIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peaklIUd Ha HWOHBI
[TonsiTHE O THIPONIH3E COTEN.

Xumuueckuil 5KChepumenm:

O3HAKOMJICHHE C MOJEISMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEHIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs),
HCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKLIUH OT BO3ACUCTBHS PAIHYHBIX
(akTOpOB, UCCIEIOBAaHUE JIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMAIIUN



KHCJIOT, IIEN0YeH U coslel (BO3MOKHO UCIIOJIb30BAHUE BUE0 MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU MPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluid (TOpeHHe, PeaKluu Pas3IokKeHHs, COCAUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAueCTBEHHBIX pEakUWii Ha MOHBI, pELIEHUE
9KCIIEPUMEHTANBHBIX 3a7au.

HemeTtayibl  MX coeJMHEHUSA

OOmiass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHbIE
crerieHu okucienusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOr€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOJCHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
miesnoyamu).  XusopoBopopod. ConsiHash KUCIOTa, XMMMUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHnenue. JlelicTBue xJiopa U XJIOpOBOAOPOa Ha OPraHu3M uesnoBeka. Baxkueime Xiaopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

Obmass xapaktepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pU3MUYECKHE CBOWCTBA NMPOCTHIX BEHIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBomopoji, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBoMCTBa. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJiacca KUCIIOT U CrielupuIecKue). XMMHUYECKHE PEaKIny, JISKAITIUe
B OCHOBE IIPOMBILIUIEHHOTO CIIOC00a MOTy4eHus CEpHOM KUCIOTHI. [IprMeHeHne cepHoi KUCIIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHas peakuus Ha cyinb(aT-uoH. HaxoxneHue cepbl u eé
coeMHEHUH B mpupojae. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpellbl COCTUHEHUSMHU CEpPhI
(KHCTIOTHBIE I0XK[IH, 3arPS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

Obmiass xapakrepucTuka 5jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIECHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYEcKHe u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMSI, UX (PU3NUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4deHHE,
¢usznueckne M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHU4YeCKoe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3mueckue M XUMHMYECKHE CBOMCTBa, mosiydeHue. lMcnonb3zoBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapaktepuctuka syeMeHTOB I[VA-rpymmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJEepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMU4ecKue cBoiicta. Ancop6ius. Kpyrosoport yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecKue U XUMUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJy4eHHEe U TPUMEHEHHEe. DKOJIOTHYeCKue MpobeMbl, cBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a I100aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoOJydeHHWe M mnpumeHeHue. KauectBeHHas
peaxiusi Ha KapooHaT-HOHBL. VMcnonas3oBanne kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yIiiepojia
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, ITIMLEPUH, YKCYCHast KuciaoTa). [IpupoiHbie HCTOUHUKU
YIII€BOIOPOAOB (YyroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (O6EH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYelloBeKa. MarepuanbHOE €IMHCTBO OpPraHHMYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuwnii, ero ¢usndeckue M XHUMHYECKHE CBOMCTBA, MOJYYCHHE M TIPUMECHEHHE.
Coenunenuss kpemMHusi B mpupone. OOmme mnpeacraBieHuss o0 okcunae kpemuaws (IV) u



KpeMHHUEBOM kucaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[Ipobrembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HMU.

Xumuueckuu sxcnepumenm:

n3ydeHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHUE CBOMCTBA TaJOr€HOB M MX COCIMHEHUI (BO3MOXHO
UCIIOJIb30BAaHUE BHUACOMATEpUaAOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNoB), HaOIOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cyinb(ar-uoH U HaONIoJIeHuEe NpHu3HaKa eé
POTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (pochopHBIX yrnoOpeHuil,
[OJIyueHUe, coOMpaHue, paclo3HaBaHUWE W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U (pocaT-uoH U U3YUeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEb0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HW3Y4YEHHE MOJENeH KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢yiepeHa, 03HaKOMIIEHHE C MPOLIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOrasa, MojdydeHue, COOMpaHue, pacro3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOro ra3a, MpOBEACHHME KaueCTBEHHBIX pEakluil Ha KapOOHAT W CUJIMKAT-UOHBI U
U3yYEHUE [MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CHIMKAaTHON
IIPOMBILIEHHOCTH, PELICHHUE YKCIIEPUMEHTAJIbHBIX 3a]a4 110 TeMe «BakHele HeMeTaulbl U UX
COCTMHEHUS».

MeTaJuuibl M UX COCAMHEHUS

OOmast XapakTepUCTUKAa XUMMYECKHX JJIEMEHTOB — METaJUIOB HAa OCHOBaHMM MX
nonoxkeHus B [lepuoanueckoil cucteMe xuMuueckux anemeHToB [[.M. MenaeneeBa u crpoeHust
atoMoB. CTpoeHue MeTaioB. MeTtannuyeckas CBSI3b M METaUINYECKas KPHUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHuM wmertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuoB. OO1HMe crocoOsl MmosyyeHus: MetamioB. [IoHsATHE 0 KOPPO3UM METaJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YYT'yH, II0OPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilerounble MeTaLIBL: MOJOKEHWE B Ilepnoanueckoi cucTeMe XMMHYECKUX 3JIEMEHTOB
J.1. MenzeneeBa, CTpOCHUE UX aTOMOB, HaxOXKJeHUE B npupone. Pusndeckue U XMMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenune
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[IlenouyHO3EeMeENBbHBIE METAJUIBl MATHUW W KajubUui: mojiokeHue B [lepmonnueckoit
cucreMe xumudeckux iemeHToB JI.MI. MeHpneneeBa, CTpoeHHE HUX aTOMOB, HAaXOXICHHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coenrnHEeHUs
KaJblMs (OKCUI, THIPOKCH, CONN). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuogmyeckod cucremMe XmMHUYeckux siemMeHToB [I.U.
MeneneeBa, CTpOCHUE aTOMa, HaxXOXAeHUE B Ipupone. Pusnueckue U XMMUYECKUE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMUHHSL.

XKenezo: mnonoxenue B Ilepuognueckolt cucreme xumudeckux snemeHTtos J[.U.
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Oxkcunwl, Tunpokcunbl u conu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MTOJIyYECHHE.

Xumuueckuii 5Kcnepumenm:

O3HaKOMJIEHHE C o0pasllaMd METalIOB U CIUJIaBOB, MX (PU3UYECKHMMH CBOMCTBAMU,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAIJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHUs Kejle3a B



KHCIIOpoZe  (BO3MOXKHO  MCIIOJIB30BaHME  BUACOMATEpUAIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX peaKIMil Ha MOHBI (MarHus, KajlbllKs, aTIOMUHUS, [IMHKa, kene3a (II) u xenesza
(III), meu (II), HaOmroieHUE U OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THJIPOKCHJIA LIMHKA, PEIIEHUE 3KCIIEPUMEHTAJIbHBIX 33/a4 110
TeMe «BaxkHelre MeTauibl U UX COSAUHEHUSY.

Xumus ¥ OKpy:Kawmas cpeaa

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM JKM3HM 4eNloBeka. be3zomacHoe ncmoib30BaHue
BEIIECTB M XMUMHMYECKMX peakuuii B ObiTy. IlepBas momoirs Hpu XHMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsiI3HEHUE OKPYXKAIOUIEH cpelibl (IIpeienbHas JOMyCTUMasi KOHLEHTPALUs
BemecTB (nasee — [1J1K). Posib XuMuu B perieHuu 3KOJIOTHIECKUX TIPOOIJIEM.

Xumuueckuii 5Kcnepumenm.:

n3ydyeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJUIOB, MOJMMEPHBIE MaTEPHAIIBI).

Meosicnpeomemnvle cesasu

Peanuzanus MexXnpeaMeTHBIX CBA3EH MpU U3yYEeHUH XHUMHH B 9 KIIacCe OCYIIECTBISETCS
Yyepes3 UCI0JIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MMOHITHH, SBISIOLIMXCS
CUCTEMHBIMU JIJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSTHS: HAyYHBIH (PaKkT, THIOTE3a, 3aKOH, TEOpus,
aHaJIN3, CUHTE3, KJIaccu(uKaIus, nepuoIuIHOCTh, HaOII0IeHHE, SKCIIEPUMEHT, MOICITUPOBaHNE,
U3MEpEHHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

Oduzuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAININYECKas PeIIETKA, CIIJIaBbl, PU3NUECKUE BETHUUNHBI, €INHULIBI
M3MEpEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€31b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MHUHEpAIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TMOPOJIBI, TOJE3HBIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PpE3yNbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHHs] XUMUHU B €IMHCTBE Y4€OHOM M BOCIIUTATEIbHON JI€ATEIbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMH  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMM W JIyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIaMU M HOpPMaM{ TOBEIEHUS U
CHOCOOCTBYIOT MpoIieccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yIarOIUXCS.

JIM4HOCTHBIE PE3YyNbTAThl OTPa)Kal0OT TOTOBHOCTH OOYYalOMIMXCS PYKOBOJCTBOBAThHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALlUH M PACIIMPEHUE OIbITa JIEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHUMaHMs 3HA4YeHUsS XMMHUYECKOH HAayKH B JKU3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(pOpMalMell O MEepeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoWcCTBe
MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUA:

MPEJICTAaBICHHUS] O COIMAIbHBIX HOPMAax W MpPaBHJIAX MEXKJIUYHOCTHBIX OTHOIIEHUN B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKOM U JPYTUX BHUJAX AEITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOHM JIeSTEILHOCTH MPU BBITOJHEHUM Y4eOHBIX, TIO3HABATENBHBIX 3314, BBHIIIOJHEHUU



XUMHUYECKHUX IKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOCKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOINIM B TMpoliecce 3TOM y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U NMOCTYIKU CBOMX TOBAPHIIIECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEJICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHPOBO33PEHUECKHE MPEACTABICHUS O BEUIECTBE M  XUMHUYECKOM  peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIOLIME OCHOBY ISt
MOHMMAHHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPECTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHSL IPUPOBI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOJAHON CPEIo, O POJIM XMMHUU B TTO3HAHUU
3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHbIE MOTHBBI, HAMPABICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUUA MO XHUMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUN, IMO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYHMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyUEHHUIO0 U MO3HAHUIO, JHOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHS B NajbHEHIIEM;

4) ¢popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0pPOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHWE IMOCICACTBHA W HENPHUAITHE BPEIHBIX
OpuUBBIYEK (YHOTpPEONEHUSI alKorojs, HapKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIIOCHUS
MpaBHJI OE30MMACHOCTH TP OOPAIICHNN C XUMHUYECKHMH BEIIECTBAMHE B OBITY U pealbHON KHU3HHU;

5) TPy10BOr0 BOCIIUTAHUSA:

HMHTEpEC K MPAKTUUECKOMY U3YUCHHIO TPOPECCUIl U TPyIa Pa3InyHOTO Pojia, YBaKEHUE K
TPYLy U pe3yJbTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOP WHIUBUAYATHHON TPACKTOPUU TMPOAOIIKEHUS
o0pa3oBaHUsl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB W MOTPEOHOCTEH, ycHemHol npodecCHOHATBbHON NeATEeNbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJTaITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) 7K0JIOrMYeCKOro BOCIIUTAHUS:

HKOJIOTHUECKH I1eJIeco00pa3HOe OTHOIIICHUE K MPUPOJIe KaKk HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO M 0e€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIO/IEHUS TIPaBUJI OE30MaCHOTO MOBECHUS TTPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke€ B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJTy4aeMble MPU W3YYCHUU XUMHH, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKpYXKalollel MPUPOIHON CPeIoM, JUIsl TOBBIILICHUS YPOBHS 3KOJIOTHUECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJ0B XMMHUU, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX PE3YNIbTaTOB BBIACIAIOT 3HAUYMMBIE TSI (DOPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHSATHUS (3aKOH, TEOPHS, MPUHIIUI, THUMOTe3a, (akT, cUCTeMa,
MPOIIECC, SKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJdbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSATUBHEIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornueckue AeicCTBHA:



YMEHHUS HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHMM 3HAaHUI:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITUM (BBIACIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATHUSMH), UCIIOJNB30BaTh MOHSATHS JUIS OOBSCHEHHS OTIEIbHBIX
(bakTOB U SBJICHUI, BHIOMPATh OCHOBAHMS U KPUTEPUHU IS KiTacCU(DUKAIIMM XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEAKIMM, yCTaHABIMBaTh NPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXkACeHHs (MHIYKTUBHbBIC, NEAYKTUBHbIC, 10 aHAJIOTUM),
JIeJ1aTh BbIBOJIbI U 3aKJIIOUEHUS;

yMEHHE MPUMEHSAThH B Mpoliecce MO3HaHUs MOHATHS (MPEAMETHBIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHH, NpPeoOpa3oBHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakiud — NpU pPElIeHHH Y4eOHO-
MIO3HABATENIBHBIX 3a/1ad, C Y4YETOM S3THUX MOJEIbHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHbBIE CBSI3U U
IPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCaX U SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHHE HCII0JIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS, a
Takke B KayecTBE OCHOBBI is (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHMUIA;

MpUOOpETEeHNE OMbITa IO IJIAHHUPOBAHHUIO, OpraHU3alMH U MPOBEACHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0IOIaTh 32 XOJIOM TPOIIECCa, CAMOCTOSTEIHHO POTHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U HMHTEPIPETHPOBATH NHPOPMAIIUIO PAa3IUYHBIX BUIOB
¥ GOpM MPEICTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HaYy4YHO-TIONYJISIpHAst TUTepaTypa
XUMHUYECKOT'0 COJIepKaHus, CIIpaBOYHbIE MocoOus, pecypcel MHTepHeTa), KpUTHYECKH OLIEHHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE PUMEHSTh Pa3InYHbIE METObI U 3aIIPOCHI TP MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHNS y4EOHBIX U MO3HABAaTEIbHbBIX 3a/1a4
ONpeAeN€éHHOr0 THIMA, MPUOOPETEHHE OmbITa B 00JACTH HUCIOJIB30BaHUS HHPOPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIAJEHUE KYIbTYPOH aKTUBHOT'O HCIIOJIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHGOpPMALlMUM U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpauky 1 UX KOMOUHAILUSAMU;

YMEHHUE HCHOJb30BaTh M AHAJIM3UPOBATh B Ipoliecce yuyeOHOH M McCienoBaTeNbCKOM
JEeSTeNIbHOCTH MH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEB.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

yMEHHUE 3aJlaBaThb BONPOCHl (B XOA€ AMaiora W (WIM) IUCKYCCHH) IO CYIIECTBY
oOcyxxmaemMoil Tembl, (OpMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

NpUOOpEeTEeHNEe  OMbITa MPE3eHTAlMM  PEe3yJIbTaTOB  BBIIOJHEHUS  XUMHYECKOTO
JKCIIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHMKAaMHU  II03HABATEIbHOW U
HCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIAaCOBaHWS MO3UIMUH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBbI», KOOPJAWHALIUSI COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITTOJIHEHHOHM pabOTHI U IpyTHUE);

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:



YMEHHE CAMOCTOATEIBHO ONPENEIATh LENN IEATENbHOCTH, IUIAHNPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIHOCTh, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeH s y4eOHBIX U TO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIHHO
COCTaBJIATh UM KOPPEKTUPOBATH NPEUI0KECHHBIN aITOPUTM JEHCTBUH ITPY BBIIIOJIHEHNUH 3a1aHAN
Cc y4€TOM NOJy4YeHHS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIUSX,
OLICHMBATh COOTBETCTBUE IOIYYCHHOI'O PE3yiIbTaTa 3asBJICHHON LI€JIH, YMEHHE HUCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIOBUH 3a/laHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMETHBIX pE3yABTATOB IO OCBOCHHUIO 00S3aTENBHOTO COZIEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOH pabouell IMporpamMMoi, BBIIEJAIOT: OCBOEHHBIE
0o0y4yaromuMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMA, CHEHU(PHUECKUE IS
OpeaMETHON 00sacT «XUMUS», BUIBl JEATEILHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoHiy oOydenus B 8 kjiacce npeiMeTHbIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

pPacKpbIBaTbh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHUH: aTOM, MOJIEKYJd, XUMHUYECKHUH
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHAas Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJISPHBIH OOBEM,
OKCHJI, KACJI0Ta, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiacCU(PUKAIMs peakUuid: peaklUM COECIUHEHUS, pPeaklUUU Ppa3JIoKEeHHs, pPeaKuu
3aMeIleHus], peakud 0OMeHa, 3K30- U 3HIO0TEPMUYECKHE PEaKIMU, TeIIOBON 3 (eKT peakiuu,
PO aToMa, JICKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, pallyC aToMa, XMMUYECKast CBS3b,
NOJIIpPHAsl U HEMOJSIpHAs KOBAJCHTHAs CBsA3b, MOHHAs CBsA3b, MOH, KaTUOH, aHMOH, PacTBOD,
MaccoBast 10Jis BelecTBa (IIPOLEHTHAs! KOHIIEHTpAIHs) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IIOHATUH M TNPUMEHATH 3TU
MOHSTHS IIPH ONTMCAHUH BEILIECTB U UX MPEBPAIICHUN;

UCIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBIEHHs (POPMYJI BEILIECTB U ypaBHEHUN
XUMUYECKHUX PEAKLUN;

OIpeNIeNIATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHHSX, CTENECHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHA/ITIC)KHOCTh BEIIECTB K ONpPEAEIEHHOMY
KJlaccy CoeAMHEeHU 1o QopMynam, BHJ XUMHUYECKOW CBS3M (KOBaJe€HTHAass M MOHHAasA) B
HEOPraHUYECKUX COEANHEHUSX;

packpsiBaTh cwmbicn Ilepuognueckoro 3akona J[.MI. MenneneeBa: neMOHCTpHUpOBATH
MOHMMAaHNE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Teppognueckoii cucTeMe, 3aKOHOB COXpPAaHEHMsI MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO YUE€HHUsI, 3aKOHa ABOTapO;

ONHUCBHIBaTh W XapakTepuszoBaTh TabiauuHylo Qopmy Ilepuonmueckoit cucteMsl
XUMHUYECKHMX 3JIEMEHTOB: paziiMyaTh MOHATUS «TJIaBHas moAarpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manbie u OoJbIIME HEpUOJbI, COOTHOCHUTH 0003HAUEHUs, KOTOpHIE
uMeroTcs B Tabmmne «lleprognyeckas cuctema xumudeckux snemerTtoB JI.M. MenneneeBa» c
YHUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsi sipa,
oO11ee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUPOBaTh XMMHMUYECKHE 3JIEMEHTHl, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peaxuu (10 YHUCIy U COCTaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEIUNIOBOMY 3P EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIaCCOB, TMOATBEPXKAasi OMHCAHHWE NMPUMEPAMU MOJEKYISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUM;

IIPOTHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX KadeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKAHMsI XUMUYECKHUX ITPEBPALLIEHUN B pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MacChbl BEIECTB, MAacCCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 1Mo (popMylie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBAa B paCTBOPE,



IIPOBOAMTH PAcUEThl 10 YPaBHEHUID XMMHUYECKOW pEaKLM{; NMPUMEHATh OCHOBHBIE OINEpalul
MBICIIUTENIBHOM JEATeNbHOCTH — aHaJIM3 U CHHTE3, CPaBHEHHUE, 0000IIEeHUE, CHCTEMaTU3alltIo,
KJIaccu(pUKAIUIO, BBISBIICHUE TPUYNHHO-CIICICTBEHHBIX CBSI3€H — JIsl N3Y4EHUS CBOWCTB BEIIECTB
U XMMHUYECKUX PEaKLUH, eCTECTBEHHO-HaYyYHbIE METO/Ibl TIO3HAHUS — HAONIO/ICHUE, U3MEPEHHE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN);

cllefloBaTh  IpaBWJIaM  IIOJIb30BAHUS  XHMHUYECKOM mocymoil u  1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKE MPAaBUIIaM 0OpaIleHHs C BEIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUSAMU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHUYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3o000pa3HbIX BEIIECTB (BOIOPOJIAa U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMPEAEIEHHOM
MacCOBOM JIOJIEM pPAcTBOPEHHOIO BEUIECTBA, IUIAHUPOBaTb M IPOBOJUTH XMMHUYECKHE
HKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH M KUCJIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, herondraaenH, METUIOPAHXK U IPyTUe).

K xonmy obydenus B 9 kjiacce mnpeiMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XMMHUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas pEaKLMs,, XUMHYECKas CBS3b,
TEIUI0BOM 3P PEKT peakiuu, MOjb, MOJSIPHbIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
DIIEKTPOJIUTUYECKAsT MCCOIMALMS, PEaKIU HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMBble U HEOOPATUMBIE PEAKIINU, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCITUTENb, BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKass CBA3b (KOBAJIEGHTHAs, HWOHHAs, METaJUIMYecKas), KpHCTa/lIMuecKas pemerka,
KOppO3usi METaJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUuH, MPEAEIbHO JOMyCTHUMas
koH1eHTpanus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMUYECKHUX IMOHSATHM U NPUMEHSTHITU
MIOHSITHS IIPH ONIMCAHUM BELLIECTB U UX IPEBPAILCHUN;

HCIO0JIb30BaTh XUMUUYECKYIO0 CUMBOJIUKY JUUIsl COCTaBJIEHMs (POPMYJI BEIIECTB U YpaBHEHUM
XUMHUYECKHUX PEAKIIU;

OTIpEEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B COETMHEHUSAX
pa3IMYHOTO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJAacCy COECIUHEHHH IO
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAs, MOHHASI, METAJUIMUECKasl) B HEOPTraHUUECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opmyie, xapakTep cpelbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIca Ilepunoanueckoro 3akona J[.M. MenzaeneeBa u 1eMOHCTPUPOBATH €T0
NOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuogmueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymmna)», manbsie u OosblIMe NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpBIE
UMEIOTCS B TEPHOAMYECKON TaONHUIe, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00IIee YUCII0 SJIEKTPOHOB U paciipesieJIeHHe UX 1o
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHMH B Mpejenax MajblX MEPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

KJIaCCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XHUMHUYECKHE
peaknuu (1Mo YKCIy M COCTaBy yYacTBYIOIIMX B PEAaKIMM BEILECTB, MO TemioBoMy 3¢ddekry, mo
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U cienn(PruIeckue XuMHUYEeCKHe CBOMCTBA POCTHIX
U CJIO’KHBIX BEIIECTB, IOATBEPKasi ONUCaHUE TPUMEPAMU MOJIEKYJISPHBIX U HOHHBIX ypaBHEHU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

COCTaBJIATh YPaBHEHUS SJICKTPOJUTHYECKOM NHUCCOLMAIMA KHUCIIOT, MIEJOYEel U COJIEH,
NOJIHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuil HOHHOTO OOMEHa, ypaBHEHMS pEaKIIHid,
MOATBEP)KJAIOIUX CYIIECTBOBAHUE T'€HETHYECKOM CBA3M MEXKIYy BELICCTBAMHM Pa3JIMYHBIX
KJIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKLUUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCca ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT UX CTPOEHHMS, BO3MOXHOCTHU
IPOTEKaHUs XUMUYECKUX NIPEBPAIECHUI B pa3IMYHbIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJie COeAMHEHHs], MACCOBYIO JIOJIFO BEIIECTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKIvH;

coOyogaTh IpaBWiIa  IOJb30BAaHUS  XMMHUYECKOM Mocymoll U  1abopaTOpHBIM
00opy/0BaHUEM, a TAKXKe IIPaBUJIa 00pallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMU
IO BBINOJIHEHUIO JAa0OpAaTOPHBIX XHWMHUYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);

IIPOBOJIUTh PEAKLUH, MOATBEPXAAOLINE KaueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB!
pacrio3HaBaTh OMNBITHBIM MyTEM XJIOpUI-, OpOMHUI-, MOAHMI-, KapOoHat-, docdar-, cunmkar-,
cyibdar-, THAPOKCUI-UOHBI, KAaTHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METaJJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIE OMNEPALMM MBICIUTEIBHONW JEATEIbHOCTH — aHalIM3 U CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE PHYNHHO-CIICACTBEHHBIX CBS3€H — IS
U3y4EHHsI CBOMCTB BEILECTB U XUMUYECKUX PEAKIMH, €CTEeCTBEHHO-HAayUHbI€ METO bl TO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH).
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0
4acoB
Pazpnen 1. IlepBonauanbHbie
XUMHUYECKHE TOHSATHS
1.1 | Xumus — BakHas 001acTh 5 [Mpeamer xumun. Poip XMMUU B )KU3HU YeIOBeKa. | PackppIBaTh CMBICT H3y4aeMbIX MOHSTHH.

€CTCCTBO3HAHHUA U
HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH
YCIOBCKa

Xumug B cuUCTeMe Hayk. Teima W BellecTBa.
@u3nyecKkue CBONCTBA BEIIECTB. ArperarHoe
cocrositHue BemectB. [loHsiTHe o0 Meromax
MIO3HAaHUS B XUMHUHU. YHUCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3ieneHus: cMecei.

XUMUYECKUN IKCIIEPUMEHT:

JeMoHcTpanuu:

3HAKOMCTBO ¢ XUMUYECKON MOCY10M, C IPaBUJIaMU
paboThl B 1abopaTopuu U mprueMamMu oOpamieHus ¢
71a00paTOPHBIM 000PYIOBAHHEM.

duznyeckue cBOMCTBa 00pa3lloB HEOPraHMUECKUX
BELIECTB — METAJIJIOB U HEMETAJIJIOB.

CrniocoObl  pa3zzeneHus cmeceil (puiIbTpoBaHHE,
BbINApUBAaHKE, TUCTHIUIALUS, XpoMaTorpadus).
Jlabopamopnvle onvimul:

Wzyuenne u omnucanue (UINYECKUX CBOWCTB
00pa3IoB HEOPTAHNYECKUX BEIIECTB.

Wzyuenne cnocoOoB pazgeneHus cmeced (c
MTOMOIIBI0 MAarHUTA).

Ipakmuyeckue pabomol:

Ne 1. TlpaBuma paGoThI B 1TaOOpaTOPHH U TIPUEMBI
oOparieHus ¢ 1a00paTOPHBIM 000PYIOBAaHUEM.

PackpeiBaTh pojib XMMUM B NPUPOAE U KU3HU
YEJI0BEKA, €€ CBS3b C IPYTUMHU HAyKaMH.
Paznuuare  uyMcThle  BemecTBa U
OJITHOPOJHBIE U HEOJHOPOJHBIE CMECH.

Paznuuath Qusnueckue U XUMHUYECKUE SBICHUSI.

CcMecCH;

CrnenoBarth alnropuTMam HCITOJIb30BaHHUS
SKCTIEPUMEHTAIBHBIX METOJIOB — HAOJIOACHUS U
3KCIEpPUMEHTA.

HaGmromate ©w  omuchiBaTh  OOBEKTHI  TIPH

NPOBEICHUN JIEMOHCTpalii M 1a00paTOPHBIX
OMBITOB IO M3YyYEHUIO (PU3NYECKUX CBOMCTB
BEILIECTB, CIIOCOOOB pa3jiesieHHsI CMeceil BEIIeCTB.
[IpoBOIUTE XUMHYECKHM OKCIEPUMEHT IIPH
paszfeneHnn cMmeced (Ha TpuUMepe  OYHUCTKH
MTOBapeHHOI COM) B XO€

NpaKkTU4YecKoi paboTsl Ne 2.

CnenoBath npaBuiaM MOJb30BaHUS XUMHYECKON
nocynoi M J1abopaTopHBIM O00OpYZOBaHUEM, a
TaKXKe IpaBWjiaM oOOpalleHus] C XUMHYECKHUMHU
BEIIECTBAMH B COOTBETCTBUMU C MHCTPYKLUEH NpU
BBITIOJITHCHHUH TPAKTHIECKON paboThl Ne 1.




Ne 2. Paznenenue cmeceill (Ha mpuMepe OUUCTKU
TTOBApEHHOM COJIN)

BeicTpauBare  pa3sBEpHyTBIE INHCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOW Ha HMH(POPMALUIO W3
yu4eOHUKa M CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh M3YYEHHBIM MOHATUIHBIN ammapar
Kypca XUMHUH

1.2

BerniectBa 1 XuMHUYECKHE
peakiuu

15

ATOMBI M MOJEKYJIbl. XUMHYECKHE DJIEMEHTHI.
CuMBOJIBI XMMHUYECKUX 3JeMeHTOB. [IpocTeie u
CIIO)KHBIE ~ BellecTBa.  ATOMHO-MOJEKYJISPHOE
yUCHHUE.

Xumuyeckass (opmyrna. BaneHTHOCTP aTOMOB
XMMHYECKUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocrapa BeniecTB. OTHOCHTEIbHAS aTOMHAs Macca.
OTtHocuTenbHas MOJEKyJsipHas macca. MaccoBas
JIOJIST XMMHUYECKOTO AJIEMEHTA B COCIMHEHUH.
KomnuectBo BemectBa. Moiib. MonsipHast macca.
B3anmocBs3p  KoJMMuYecTBa, MacCchl M YHUCTa
CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacuérbl mo
dhopMylaM XUMHYECKUX COSAMHEHUIA.
DOuU3NIeCKre U XUMUYECKHE IBICHUS. XUMHYECKas
peakius 1 e€ Npu3HaKku. 3aKOH COXPaHEHHUSI MaCChl
BEIIIECTB. XuMU4YecKue ypaBHEHUSI.
Knaccudukanus XUMHUUYECKUX peakuuii
(coemuHeHusI, pa3IoKeHHS, 3aMeIIeHUsI, 0OMEHA).
Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

du3nyecKue CBOMCTBA 00Pa3I0B HEOPTaHUIECKUX
BEIIECTB — METAJIJIOB U HEMETAJLIIOB.

OO0pa3ipl BemecTB KOJMMYECTBOM | MOJIb.
®dusnueckue siBICHUS (IUIaBIEHWE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYNKE, KUIICHUE U
KOHJICHCAIIHSI BOJIBI).

XuMU4YECcKue SIBJICHUSI (ropenue CBeYH,
MIPOKAJTMBAHUE METHOM TIPOBOJIOKH,

OnpenensaTb NPU3HAKM XUMHUYECKHX PEAKIUH,
YCIIOBHS UX MPOTEKAHMS.

OOBACHATH CYIIHOCTh (GU3NYECKUX U XMMUYECKHX
SIBJICHUI C TOYKH 3PEHHSI aTOMHO-MOJIEKYIISIPHOTO
YUCHHUSL.

KnaccudunmpoBare xuMudeckue peakuuu (1o
YHCIIy U COCTaBYy pearupyrolux U oopasyromuxcs
BEIIIECTB).

CocrtaBnath (opMynbl OMHApPHBIX BEIIECTB IO
BAJICHTHOCTH W ONpPEIENSATh BaJCHTHOCTH TI0
(dopMynaM BeIecTs.

PaccraBnsate ko3 duumeHtsr B
XUMHUYECKHX PEaKIuil.

HaGmtomate ©w  onmuchiBaTh  OOBEKTHI  TIPH
NPOBEIEHUN JIEMOHCTpAlMii M 1a00paTOPHBIX
OTIBITOB.

YpaBHEHUAX

[IpoBomuTh  BBIUMCICHHS 1O  (opMylaM
XUMHYECKMX  COEIMHEHUH U  ypaBHEHUSAM
XUMHYECKHUX PEAKIIHH.

[IpuMeHSTh eCTEeCTBEHHO- HayuyHble METO[bI
no3HaHuss (B TOM  4YHcle  HaOJOJeHHE,
MOJEIMPOBAHNWE, OJKCHEPHUMEHT W  OCHOBHBIC
ornepanuu MBICIIUTEIBHON JESATENBHOCTH
(cpaBHeHue, KinaccuuKarys)

BeicTpauBare  pa3sBEpHYTbIE IHCbBMEHHBIE U

YCTHBIE OTBETHl C ONOPOH Ha MHPOPMALUIO U3
y4yeOHMKA M CHPAaBOYHBIX MAaTEpUAIOB, TPAMOTHO




B3aUMOJICICTBUE COABI WJIM MeEJla C COJSTHOU
KHCJIOTOM).

Habmronenne npu3HakoB MPOTEKAHUS
XUMHUYECKUX peakiuid (pas3jiokeHue caxapa,
B3aUMOJICVICTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM
Oapusi, NOJIY4YEHHE U PA3JIOKEHHE TUIPOKCHIA
Meaun (II) nmpm HarpeBanuu, B3auMoOAEHCTBUE
xKenes3a ¢ pactBopom coia meau (11).

OmnbITH, WUTIOCTPUPYIOUINE 3aKOH COXPaHEHUS
Macchbl.

Jlabopamopnwie onvimoi:

Co3nanue Mozeneit MoJieKy (1IapoCTeP>KHEBBIX ).
Onucanne  (u3MYecKHux CBOHCTB  00pa3moB
HEOPraHWYeCKUX  BELIECTB — METaIOB U
HEMETAaJJIOB.

HaGmonenne ¢usnueckux (MaBieHHE BOCKa,
TasHUE JbJAa) U XUMHUYECKUX (TOpEHHE CBEYH,
MIPOKAJIMBAHUE METHON MPOBOJIOKN) SIBICHHM.
Habmronenne n onucanue MpU3HAKOB IPOTEKAHUS
XUMUYECKHUX PeaKIUil pa3HbIX THUIIOB.
Buvruucnenusa:

OTHOCUTEJIbHOW MOJIEKYJISIPHOW MaccChl BEIIECTB,
MOJISIPHOM MacChl, Macchl BEUIECTB, MAacChl M
KOJINYEeCTBa BEILECTBA,

MaccoBOW JIOIM XMMHMYECKOTO JJIEMEHTa IO
(dhopMyIie coeTMHEHUS;

M0  ypaBHEHHMSM  XUMHYECKHX  PEaKIHM:
KOJINYECTBA, MAaCChl BEIIECTBA I10 M3BECTHOMY
KOJIMYECTBY, Macce€ pEeareHTOB WM TPOIYKTOB
peakuuu

UCIIOJIB30BaTh W3YYEHHBIN MOHATUMHBIA ammapar
Kypca XUMHH

Pa3gen 2. Baxknelue
NpeICTABUTEN
HEOPraHN4YeCKHUX BelleCTB




2.1

Bosnyx. Kucnopon.
[TonsTHE 00 OKCHIAX

Boznyx — cmech razoB. Cocta Bo3zniyxa. Kucimopon
— DBJEMEHT U TpocToe BemecTBo. HaxoxneHue
KHCIIOpO/Ia B IPUPOE, (GU3HUECKUE K XUMHUCCKUE
CBOMcTBa  (peakuuu  TOpEHus). Oxcupl.
[Mpumenenne xuciopoga. CrmocoObl MONTydeHUs
KHCIIOpo/ia B 1a00OpaTopuu U MPOMBIIUICHHOCTH.
Kpyrosopor kucinopoga B mnpupone. O30H —
AIIOTPOTHAS MOAU(DUKAIINS KUCIOPOA.

TemmoBoit  3pdexT  XUMHUYSCKOW  peakiuH,

TCPMOXUMHUYCCKUC YpaBHCHUN, 3K30- n
OHAOTCPMHUYCCKUC PCAKIIUU. Tommugo: yYrojib "
MCTaH. 3arp;13HeHI/Ie BO3yXa, YCHUIICHHUC

MapHUKOBOTO 3¢ (eKTa, pa3pymieHue 030HOBOTO
CJIO4.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

KauectBennoe OIpEICIICHUE
KHCJIOPO/Ia B BO3AYyX€E
[Tonyuenue, coOupanue, pacrno3HaBaHUE

Y U3y4YEHUE CBOMCTB KHCIOPOJIa.

HaGmronenne  B3auMOACWMCTBUSL  BEIIECTB  C
KHCJIOPOJIOM M  YyCIOBUS BO3HUKHOBEHUS U
MIpeKpaleHus: TopeHus (oxapa).
Jlabopamopmwiii onvim:

O3HakomIeHHE C 00pa3liaMyi OKCHJIOB U ONTMCAHNE
WX CBOWCTB.

Ilpakmuueckas paboma:

Ne 3. Tlomyuenme u coOupaHue KHCIOPOAA,
W3YYEHHUE €ro CBOMCTB.

Buiuucnenus:

MOJICKYJIIPHOH MacChl KHCIOpPOJa M O030Ha Ha
OCHOBAaHMM  aTOMHOW  MacChl  XMMHYECKOTO
JJIEMEHTA;

COJICpIKaAHHUS

Hcnonb30BaTh XMMHUYECKYI0 CHUMBOJIMKY /s
coCTaBJIEHUS] (OPMYJT BELIECTB, MOJEKYJSPHBIX
YPaBHEHUN XUMHUYECKHX pEaKIHUil C ydacTueM
KHCJIOpPOJa.

XapakTepu3oBaTh (ONMCHIBaTh) COCTAaB BO3AYXa,
¢u3nueckue 1 XMMHUYECKHE CBOICTBa KHUCIOPO/a,
CIIOCOOBI €T0 MOJIyYEHUsl, IPUMEHEHHNE U 3HAUE€HUE
B IIPUPOJIE U )KU3HU UYEJIOBEKA.

CpaBHUBaTh peakUuu TOpPEHUS U MEJJIEHHOTO
OKHCJICHHS.

OOBSCHATH CYIIHOCTb 3KOJOTMYECKUX IPOOIEM,
CBSI3aHHBIX C 3arpS3HEHUEM BO3yXa.

CnenoBate mnpaBuiam Oe3onmacHoW paldoOThl B
7a0opaToOpUy TpPU HUCMOJIB30BAHUM XUMHUYECKOU
nocyAbl M 00OpPYAOBaHMS, a TaKKe IpaBHIIaM
oOpaleHus C TOPIOYMMH BEIIECTBAMHU.
[InanupoBaTh M OCYLIECTBISTh HA MPaKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,

IPOBOAMTH HAOIIOAEHMS, JIelaTh BBIBOABI [0
pe3yiapTaTaM JKCIEpPUMEHTa IIpU INPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKONU PabOTHI.
Bbruncnare Konu4yecTBo BellecTBa, 00bEM rasa mno
dbopmynam.

VY4acTBOBaTh B COBMECTHOI1 paboTe B rpymie.
BoicTpanBaTth  pa3BEpHYTble MHCHMEHHBIE W
YCTHBIE OTBETHI C ONOPOH Ha HMH(POPMALUIO U3
yueOHMKa M CIPaBOYHBIX MaTepHalioB, IPaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN MOHATUMHBINA ammapar
Kypca XUMUHU




KOJIMYCCTBA, MACChl BCHICCTBA I10 YPABHCHUAM
XHUMHUYCCKUX peaKHI/Iﬁ

2.2 | Bogopoux. Ilonsarue o kucimorax Bomopon — »2meMeHT W IpOCTOE BEWIECTBO. | PacKpblBaTh CMBICH HW3y4aeMbIX IIOHATUH H
U COJIAX Haxoxxaenue Bogoposa B npupoe, (pu3ndeckre u | IpUMEHSITh 3TU MOHSATHUS NPU ONMCAHUM CBOWCTB
XMMHAYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI | BEIIECTB M UX MPEBPAIICHUH.
nosryyeHus. Kucnots! u comnu. XapakTepu3oBaTh (OHHUCHIBaTh) (PU3UYECKHE U
Monsipueiii  00béM  Ta3oB.  Pacu€rel 1O | XMMHUYECKHE CBOWCTBA BOJOPOJA, CHOCOOBI €ro
XUMHUYECKUM YPaBHEHUSIM. HOJy4YEHUs1, IPUMEHEHUE.
Xumuueckuii IKcnepumenm: Cobupars npubop uisi TMOJTYy4YEHUS BOJOPOAA.
Lemoncmpayuu: Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
[Nony4yenue, cobupanue u ULt COCTaBIICHHS bopmyn BEIIIECTB,
pacrio3HaBaHHe BOJIOPOJIA. MOJIEKYJISIPHBIX YPABHEHUN XUMHUECKUX PeaKIUi
B3aumogeiictBue Bogopoaa ¢ okcuaom meau (I1). | ¢ yuactuem Bomopoaa. Bwruuciste MonspHYIO
Jlabopamopnuiii onvim: Maccy BEIECTB; KOJMYECTBO BEIIECTBA, O0BEM
BzanmopeiicTBre KUCIOT C METAIIAMH. rasa, Maccy BEIECTBa;
IIpakmuyeckas paboma: [IpoBOAKTH PACUETHI IO YPABHEHUAM XUMHUYECKUX
Ne 4. Tlonmyuyenume wu coOupaHue BOJOPOA, | PEAKIIUNA: KOJIWYECTBA, 00bEMA, MAaCcChl BEIIECTBA
U3Y4YEHHE €r0 CBOMCTB. 0 W3BECTHOMY KOJHMYECTBY, 00BEMY, Macce
Buviuucnenus: peareHToB WK IPOAYKTOB PEAKIIHH.
o0bEMa, KolMyecTBa BellecTBa raza mno ero | CiaenoBare mnpaBwiiaM 0Oe30macHO paboThl B
M3BECTHOMY KOJIMYECTBY BEILIECTBA WM 00bEMY; | TaOOpaTopuM MpU HUCHOJIb30BAaHUM XUMUYECKOU
00BEMOB ra30B 10 YPaBHEHHIO PEaKIIMK Ha OCHOBE | OCYAbl M OOOpYIOBaHHUS, a TaKKe IpaBHiIaM
3aKOHA 0OBEMHBIX OTHOILIEHUH T'a30B oOpallieHus: C TOPIOYMMH BEIIECTBAMHU B OBITY.
[InanvpoBaTh M OCYLIECTBISITH Ha IPaKTUKE
XUMHUYECKHE 9KCIIEPUMEHTHI, MIPOBOAMTD
HaOJIOIeHUs, JIeNaTh BBIBOJBI MO pe3yibTaTaM
JKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOH paboTe B rpyIie
2.3 | Bona. PactBopsr. [lonstre 06 ®usznyeckue  cBoWcTBa  Bonabl. Boma  kak | PackpblBaTh CMBICH H3y4aeMbIX TMOHSITUH U

OCHOBAHHUAX

pacTBOpUTENb. XUMUYECKUE CBOMCTBA BOABL.
OcHoBaHus.

PactBopsl. Posib pacTBOPOB B IPUPOAE U B KU3HU
yenoBeka.  KpyroBopor Bombl B IIPUPOAE.

NPUMEHSATh ATH MOHATUS NMPU OMUCAHUU CBOMCTB
BEIIECTB U MX NpEBpalleHU. XapaKTepHU30BaTh
dusnueckue u




3arps3HeHue NTpUpPOAHBIX Boj. OXpaHa U OYUCTKA
MPUPOIAHBIX BO/I.

Haceiiennple ¥ HEHaCHIIEHHBIE  PACTBOPHI.
PactBopuMocTh BemiecTB B Boje. MaccoBas J10Jist
BEILIECTBA B PACTBOPE.

Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu:

PactBopenue BCIIIECTB c pa3IMYHOMN
PacTBOPUMOCTHIO.

B3anMopeiicTBre BOJbI ¢ MeTaUIaMH (HATpUEM M
KaJIBITUEM).

HccnenoBanue pacTBOPOB KHMCIOT U ILIENOYEH €
IIOMOILIBIO UHIUKATOPOB.

Jlabopamophvie onvimol

UccnenoBanne  0coOEHHOCTEH  pacTBOpEHHUS
BELIECTB C Pa3IM4YHON paCTBOPUMOCTHIO.
[IpuroroBneHne pacTBOpOB €  ONPEAEIEHHON
MAacCOBOM J0JIe pacTBOPEHHOTO BEILIECTBA.
[IpakTuueckas pabora

Ne 5. TIpuroroBieHne pacTBOPOB C ONpPEACIEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.
Buiuucnenus:

C HCIIOJIb30BAaHUEM TOHSTHS
BEILECTBA B paCTBOPEN

«maccoBas J0Jid

XAMHYECKHE CBOWCTBA BOJABL, €€ POJIb Kak
pacTBOPUTEIIS B IPUPOAHBIX MPOIECCAX.
CocTaBiaTh ypaBHEHUS XMMHUYECKHX PEaKIHMi ¢
y4acCTHUEM BOJBI.

OOBACHATH CYITHOCTh 3KOJOTMYECKHX MpOoOiIeM,
CBSI3AHHBIX C 3arpsA3HEHUEM MPUPOJHBIX BOJI,
CIOCOOBI OYUCTKH BOJBI OT NMPUMECEH, MEPHI IO
OXpaHe BOJ OT 3arpsi3HEHUS.

[L1anupoBaTh W OCYIIECTBJISATH HA MPAKTUKE
XHUMHYECKHE SKCIIEPUMEHTBHI, MPOBOJUTH
HAOJIOZICHUS, JeNaTh BBIBOABI MO pe3yJbTaTaM
JKCIIEPUMEHTA TPH TMPOBEICHUU J1A0OOPATOPHBIX
OIBITOB U MPAKTUYECKON pabOTHI.

CnenoBate mpaBuiaM Oe3omacHoi pabOTHl B
nabopaToOpuM TPU HCIOIB30BAHUH XUMHYECKOU
MOCY/Bl M 000y IOBaHUSI.

[IpoBOAUTH BBIYUCIICHUS C MPUMEHEHUEM TIOHSITHS
«MaccoBasi J0J1s1 BEIECTBA B paCTBOPE».
BricTpauBath  pa3BEépHYTHIE MHUCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4eOHMKA U CIIPABOYHBIX MAaT€pUajIOB, TPaMOTHO
WCIIOJIb30BaTh W3YYEHHBIM NOHATUMHBIN ammapar
Kypca XUMHUHU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI

11

Kinaccudukanuss HEOpraHWYECKUX COSAMHEHUM.

OKCHOEBL. Knaccudukanus OKCHJIOB:
coJieoOpa3yromme (ocHOBHBIE, KHUCJIOTHBIE,
amM(pOTepHBIC) u HecoJieo0pa3yoIIue.
Homenkmatypa  okcumoB.  Dusuveckue
XMMHYECKHE CBOMCTBAa OKCcUAOB. IlomydeHue
OKCH/JIOB.

OcnoBanust. Knaccudukaiys 0ocCHOBaHUN: MIENTOYN
W HEpacTBOPUMBbIC OCHOBaHHS. HomeHkiaTtypa

Knaccupunuposare un3ydaemble BemiecTBa IO
COCTaBYy U CBOMCTBAM.

CocraBnate  GopMysIBl  OKCHUIOB,  KHCJIOT,
OCHOBAaHMHM, COJIEMW MW  Ha3bplBaThb HUX IO
MEKIyHapOJHOW HOMEHKIIATYpE.
[IporHo3upoBarhk CBOMCTBA BELIECTB HAa OCHOBE

Oo0ImMX  XMMHUYECKMX  CBOMCTB  M3y4YEHHBIX
KJIACCOB/TPYNI  BEIIECTB, K KOTOPBIM OHHU
OTHOCSTCS.




OCHOBaHMU. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [TonyueHue oCHOBaHUM.

Kucnotsr. Knaccudukanus KHUCIIOT.
Howmenxknarypa KHUCJIOT. duznyeckue u
XMMHYECKHUE CBOMCTBA KHUCIOT. Pl aKTUBHOCTH
MeraiuioB H.H. bekerosa. [lonydyeHnue Kkucnor.
Conu. Homenknarypa coneil.

®u3znueckue M XUMHUYECKHE CBOWMCTBA COJICH.
[Tonyuyenue coien.

I'eneTnueckas CBA3b MEXIY
HEOPraHWYECKUX COCIUHEHUM.
Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

OOpasupl HEOPTraHMYECKUX BEUIECTB Pa3TMUYHBIX
KJIaCCOB.

OnBITHL, WJUTIOCTPUPYIOIINE XUMUUECKHE CBOMCTBA
KJIACCOB HEOPTAaHUYECKHUX BEIIECTB.
Jlabopamopnvie onvimol

OrmpeneneHne pacTBOPOB KHUCIOT U IIEJIOYEH ¢
IOMOILBIO UHIUKATOPOB.

N3ydeHue B3aMMOJICUCTBUS KUCIOT C METaJIaMHU,
peakui HenTpalIu3auy.

B3anmopeiicTBre pacTBopa CEpHOM KHCIOTBI C
okcugom meau (II).

[TonydyeHue HepacTBOPUMBIX OCHOBAHUH.
BriTecHeHne 01HOTO MeTasa APYruM U3 pacTBOpa
COJIH.

Ipaxmuueckas paboma

Ne 6. Pemrenne skcnepuMeHTaNIbHBIX 33Ja4 IO
TeMe «Baxuellme KiacChl HEOPraHUYECKUX
COCTUHEHUN.

Buiuucnenus:

Kj1acCaMHu

CocTaBisTh MOJIEKYJISIDHBIE YPAaBHEHUS PEaKLIUM,
WITIOCTPUPYIOIIUX ~ XUMHYECKHE CBOMCTBa U
CHOCOOBI  TMOJyYEHHsI  BEWIECTB  HM3YYCHHBIX
KJIAcCOB/TPYNI, a TaKXe MOJATBEPHAAIOLINX
TEHETUYECKYIO B3aUMOCBS3b MEXKIY HUMHU.
[Ipou3BoanUTh BBIYMCICHHMS 1O  ypaBHEHUSAM
XUMUYECKHUX PEAKLIUN.

[InaHupoBaTh M OCYLIECTBIATH HAa MPAKTUKE
XUMHUYECKHE 9KCIIEPUMEHTHI, IIPOBOAUTH
HaOJIOeHUs, JeNaTh BBIBOJBI IO pe3yibTaTaM
9KCIIEPUMEHTA IPU NPOBEACHUU JTaOOPATOPHBIX
OTIBITOB M NMPAKTHYECKUX

pabot. CiienoBarh mpaBmiIaM 0€30MMaCHON pabOTHI
B JIa0OpaTOpUM MPHU MCIOJIb30BAHUM XMMHUYECKON
MOCY/Ibl U 000PY/IOBAHMSI.

BeicTpanBarth  pa3BEpHYTbIE INHCBMEHHBIE H
YCTHBIE OTBETHI C OMNOPOW Ha MH(OpPMALMIO U3
y4yeOHHKa M CHPAaBOYHBIX MaTepUaIOB, IPAaMOTHO
WCITOJIB30BaTh W3YYEHHBIN MOHATUMHBIA amnmnapar
Kypca XUMHH




[0  YpPaBHEHHUAM  XHMMHYECKOM  peakuuu:
KOJIMYecTBa BellecTBa, 00bEMa, Macchl IO
U3BECTHOMY KOJHMYECTBY BELIECTBA, OOBEMY,
Macce peareHTOB UM MPOAYKTOB PEaKIMH

Paznean 3. [lepnoanueckuii
3akoH u llepuoagnyeckas
CHCTEMA XMMHYECKHX
jgemenToB /. . MeHaeneeBa.
CTpoeHue aTOMOB.
XuMuueckasi CBfi3b.
OKHCIUTENBLHO-
BOCCTAHOBHTEJIbHbIE PEAKIIUN

3.1

ITepuoauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHUYECKUX 35iemeHToB J[. 1.
MenneneeBa. CTpoeHue aroma

[lepBble MONBITKA KJIACCH(PHUKAINN XUMHYECKHX
aneMeHToB. [loHsATHME O TIpynmax CXOJHBIX
9JIEMEHTOB (ILIE€JOYHBbIE U IIEJIOYHO3EMEIbHBIE
METaJUIbl, TAJIOTE€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yloT amQpOTEepHbIE OKCUIBI WU
TUIPOKCHUIBIL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema
xumuyeckux sineMeHtoB .M.  Menzeneesa.
Kopotkonepuoanas u anuHHONEpUOIHAS (OPMBI
[leproanueckoii cHCTEMBI XUMUYECKUX 2JIEMEHTOB
.M. Menneneea. Ilepuogsl ©  TpyIIBL
@U3NYECKUI  CMBICHT  MOPSAKOBOTO  HOMEDA,
HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX S7Ep.
N3otomnbl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0osoyek aTroMoB TmepBbIX 20 XUMHYECKHX
aneMeHTtoB  [lepmomnueckoir  cucremsr  [[.H.
MenpeneeBa.  XapakTepUCTUKAa  XHMHUYECKOIO
3JIEMEHTA MO ero mnojoxkeHuto B Ilepuonnueckoit
cucreme /.M. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paauyca

PackpsIBaTh CMBICT IEPUOINYECKOTO 3aKOHA.
OnuceiBath cTpoenue Tabmuibl «llepuonndeckas
cucrema XAMHUYECKHX 3JIEMEHTOB ..
Menneneesay.

MopenupoBaTk CTPOCHHE aTOMa, SHEPreTHYECKUX
YPOBHEW M MOAYPOBHEH MpU MOMOIIU PUCYHKOB,
AJIEKTPOHHBIX KOH(HUTYypamuii W  3JIEKTPOHHO-
rpapudeckux Gopmyi.

[losicHaTh  Qu3KMYeCKUN CMBICT TMOPSAKOBOIO
HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.
XapakTepru30BaTh XUMUYECKUE IIEMEHTHI MTEPBBIX
TPEX NEPUOAO0B, KAIMW, KAIbLUUNA U UX COCIAUHECHUS
no noyioxennto B Ilepuonnueckoi cucreme I.1.
Meneneesa.

OOBsCHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XHMHMUYECKHX D3JIEMEHTOB (M3MEHEHHUE
paguycoB  aTOMOB, 3JIEKTPOOTPHUILATENILHOCTH,
BAJICHTHOCTH) W UX COEAMHEHUN B mpejenax
MaJjiblX NEPUOJIOB U TJIABHBIX MOATPYIII ¢ YYETOM
CTPOEHHUSI X aTOMOB;




aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJNIMYECKHUX
U HEMETAJUIMYECKUX CBOMCTB IO TIpyIIaM H
nepuoaam. 3Hauenue llepuoguyeckoro 3akoHa u
[Iepnoanueckoil CUCTEMBI XMMUYECKUX JIEMEHTOB
JUIsl pa3BUTHSA HayKu U nnpakTuku. .M. Mennenees
— Y4EHBIN U TPAKIaHKH.
Xumuueckuii IKcnepumenm:
Jemoncmpayuu:
B3aumopeiicteue TUIPOKCHIA
pacTBOpamMu KUCIOT U LIEJIOYEH.
MoaenupoBaHi€e CTPOCHUS MOJIEKYJI IIPH TTOMOIIN
PUCYHKOB, MOJeIIeH, AIEKTPOHHBIX u
CTPYKTYPHBIX (POPMYIL

Tabmuma «llepuoanueckas cucTeMa XUMHYECKHX
anemeHnToB .M. Menneneeray.

JlabopamopHvie onvimol

O3nakomieHue ¢ oOpasllaMd METAJIOB U
HEMETAJUIOB

AHKA C

VY4acTBOBaTH B COBMECTHOH paboTe B mape WiId
rpymIe.

BeicTpauBare  pa3sBEpHyTBIE INHCBMEHHBIE U
YCTHBIE OTBETHl C ONOPOH Ha MH(POPMALUIO U3
yuyeOHHKAa W APYrUX HCTOYHHUKOB, B TOM YHCIIE
HNuTepnera

3.2

XUMHYECKASA CBI3b.
OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Xumunyeckasi cBsizb. KoBajeHTHas (mossipHas U
HENoJsIpHas) CBA3b. JIEKTPOOTPHUIATEIBHOCTD
XUMHUYECKUX 3yieMeHToB. MloHHas cBs3b. CreneHb
okucieHnsa. OKHUCIUTETBbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Iponecchbr

OKHUCJIEHH W BOCCTaHOBJEHUSA. OKHUCIUTENH U
BOCCTAHOBUTENU. XHWMHYECKHMH OIKCIEPHUMEHT:
u3yuyeHue o0pas3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJCHCTBIE THAPOKCHIA IIUHKA

C pacTBOpaMM KHCIOT M IIEJIOYEH, MPOBEICHUE
OTIBITOB, MJUTFOCTPUPYIOIIUX IIPUMEPBI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX peakuuii

(TropeHue, peakiuu pa3ioKeHUs, COCTUHCHHUS).
Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHIA.
Onpenenarb  BUJ ~ XUMHUYECKOW  CBSI3U B

COEIMHEHMH.

MoaenupoBaTh CTPOCHHE MOJIEKYJ IPU MOMOIIU
PUCYHKOB, MOJIETIEH, 3IIEKTPOHHBIX 51
CTPYKTYPHBIX (hOPMYIL.

Hcnonp3oBaTh XUMHYECKYIO CHMBOJIUKY IS
cocTaBlieHUSI (OpPMyNl BEIECTB, 3JIEKTPOHHOTO
OayraHca peakiuii.

OnpenensTb  CTENEHb  OKUCIEHHS  aTOMOB
XUMHAYECKHX JJIEMEHTOB 10 (opmymam u
COCTaBJIATh (hOPMYJIbI OMHAPHBIX COCAMHEHUH 1O
CTENICHH  OKHCJIEHHUS  aTOMOB  XHMMHYECKHX
JJIEMEHTOB.




OnbIThI, WJUTFOCTPUPYIOLIUE IIPUMEpBI
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuin
(ropeHue, peakliuy pa3iokKeHMsI, COEANHEHNUS)

Onpenenarb OKHUCIUTEIh U BOCCTAHOBUTEIb.
PaccraBisare ko PUITMEHTHI B cXeMaxX MPOCTHIX
OKHUCJIUTEILHO-BOCCTAHOBUTEIIBLHBIX peakuui
METOJIOM JICKTPOHHOTO OajaHca.
HabmrogaTh XUMHYECKHE — OIIBITHI
AQHAJIM3UPOBATh U JI€JIaTh BHIBOJIBI.
Ucnonw3oate MKT g1a co3gaHus MOACICH,
MOJrOTOBKHU MPE3EHTAINH, JOKIaJ0B 10 TEME.
BricTpanBath  pa3BEpPHYTHIE IHCHBMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4eOHHMKA W JPYrUX HCTOYHUKOB, B TOM YHCIIE
HNuTtepnera

0 IUIaHY,

PesepBHOe Bpemst 3
OBLIEE YNCJIO YACOB I10 68
I[TPOI'PAMME

TEMATUYECKOE ITNTAHNPOBAHUE
8 KJIACC (ouHo-3a04Hast popma o0yueHHsI)
1 yac B Henemo, 34 vaca 3a roj

Ne | HaumenoBanue paznenos u tem | Komu | Conepskanue o0ydeHus OcHOBHbIE BUBI ACSITETLHOCTH 00Yy4atOIINXCsl
n/m | yaueGHOro mpeamera YECTB
0
4acoB
Paznen 1. [lepBoHavanbHbIe
XUMHUYECKHE MTOHATHS
1.1 | Xumus — BaxHas 001acTh 2 [Ipenmer xumuu. Posib XMMHHM B )KU3HU 4€OBEKA. | PackpbIBaTh CMBICI H3y4aeMbIX MOHSATHUH.

€CTECTBO3HAHHUSA U
IIPaKTUYECKOU NEeATEIbHOCTH
YeJI0BEKa

Xumusd B cucTeMe Hayk. Terna u BelecTna.
du3nyuecKue CBOMCTBA BEUIECTB. ATperaTHoe
coctosiHME BemiecTB. [loHsaTHE O METOIaX

PackpbIBaTh posib XUMHH B IPUPOJAE U KUIHU
YeJI0BEKA, €€ CBSI3b C IPYTUMU HAYKaMHU.
Paznuuath yncThIe BElIeCTBa U CMECH;
OJIHOPOJHBIE U HEOTHOPOAHBIE CMECH.




MO3HAHUS B XUMHH. YHCTHIC BEIIECTBA U CMECH.
CriocoObl pa3ienieHus: cMecei.

XUMUYECKUN IKCIIEPUMEHT:

JeMoHcTpanuu:

3HAKOMCTBO C XMMHUYECKOM MOCYA0H, C
MpaBWIaMy pabOTHI B JIA0OPATOPUU U IPUEMAMHU
oOpareHus ¢ 1abopaTopHBIM 000pyIOBaHUEM.
duznyeckue cBOMCTBA 00Pa3I[0B HEOPTaHUIECKHIX
BEIIECTB — METAJUIOB M HEMETAJIIIOB.

CrniocoObl pazaeneHust cmecelt (GuabTpOBaHHME,
BBITIAPUBAHUE, JUCTUIUIALNS, XpoMaTorpadus).
JlabopamopHvie onvimul:

N3yuenue u onucanne Gpu3NUECKUX CBOKUCTB
00pa3Ii0B HEOPTaHUYECKUX BEIIECTB.

N3yuenune cnocoOoB pazeneHus cmecei (c
MOMOIIbIO MarHuTa).

Ipakxmuueckue pabomul:

Ne 1. TlpaBuna paboTsl B 1abopatopuu U IpUEMbI
oOpartreHusi ¢ J1abopaTopHbIM 000PYAOBaHUEM.
Ne 2. Pa3nenenue cmeceii (Ha mpuMepe OYUCTKH
MOBapEHHO COMN)

Paznuuath Qu3nueckue U XUMUYECKUE SIBICHUSI.
CrnenoBatp anropuTMam MCIOIb30BaHMS
AKCIEPUMEHTAIbHBIX METOA0B — HAOIIOACHUS U
JKCIIEPUMEHTA.

Habmtonate 1 onuceBaTh 0OBEKTHI IPU
IPOBEIEHUH JEMOHCTpAIMi U 1TaOOpaTOPHBIX
OTIBITOB TI0 U3y4YCHUIO (PU3NYECKUX CBOMCTB
BEILIECTB, CIIOCOOOB pa3/iesieHHs] CMeceill BEIIeCTB.
[IpoBOANTH XUMHUYECKHUM SKCIEPUMEHT IIPH
paszieneHuu cMecell (Ha mpumMepe OUUCTKU
MOBapEHHO coNN) B XO€

npaKkTUYecKor padboThl Ne 2.

CrnenoBaTh nIpaBUiaM MOJIb30BaHUS XUMUYECKOU
HOCy10M U 1TaGOpaTOPHBIM 000PYAOBAaHUEM, &
TaK)Ke IpaBUiiaM OOPAILEHUS C XUMUYECKUMH
BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUEHN NTpU
BBINIOJTHEHUH MTPaKTU4YecKor paboTsl Ne 1.
BricTpanBath pa3BEpHYThIE NNCEMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OPMAIIHIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaioB, FPaMOTHO
HCIIOJIB30BaTh N3YUYEHHBIN MOHATHUWHBIN anmapar
Kypca XUMHH

1.2

BemecTBa 1 XuMHUUecKHe
peakuuu

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE DIIEMEHTHI.
CHUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocThie
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE
y4YEHUE.

Xumunyeckas popmyia. BaneHTHOCTh aTOMOB
XHMUYECKHUX JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocTaBa BemecTB. OTHOCUTEILHAS aTOMHAas
Macca. OTHOCUTENbHAsI MOJIEKYJIIpHAsE Macca.
MaccoBast 10711 XUMHYECKOT0 JIEMEHTa B
COCIUHEHHU.

Onpenenars NpU3HAKA XUMUYECKUX PEAKIINH,
YCIIOBUS UX IPOTEKAHHUS.

OOBSCHATH CYIIHOCTh (PU3UUECKUX U XUMUYECKUX
SIBJIEHUI C TOYKHU 3PEHMSI AaTOMHO-MOJIEKYIISIPHOTO
YUEHHUSL.

KnaccudunupoBars XuMudeckue peakiuu (1o
YHCIIy U COCTaBY PEarupyroumx u 00pa3yrommxcs
BEILIECTB).

CocraBnatb GopMyIibl OMHAPHBIX BEIIECTB IO
BaJICHTHOCTH U ONPEIEINIATH BaJIECHTHOCTD 110
dbopmysam BEIIECTB.




KommuectBo BemecrBa. Monbs. MonsipHast macca.
B3anMocBs3p KOoIu4ecTBa, Macchl U YUCIIA
CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérsl 1o
(dhopMyliaM XUMHYECKUX COCAMHEHUIA.
DU3nYecKUue U XUMUYECKUE SIBJICHUS.
XumHueckas peakuus U €€ Npu3HaKu. 3aKOH
COXPaHEHHUs MacChl BEIECTB. XUMUYECKUE
ypaBHeHus. Knaccudukanus XuMu4ecKux
peakuuil (CoeAMHEHNUs, Pa3JI0KEHUS, 3aMELICHMS,
oOMeHa).

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

dusnueckue cBOMCTBa 00pa3IOB HEOPTAaHMUYECKIX
BELIECTB — METAJIJIOB U HEMETAJIJIOB.

OO6pa3iibl BEMIECTB KOJIMYECTBOM | MOJIb.
dusnueckue sBieHMs (IU1aBJIeHNEe BOCKa, TassHUE
JbJla, pacTUpaHUe caxapa B CTYIKE, KUTIEHHUE U
KOH/IEHCAIIHsI BOJBI).

XuMuyeckue siBlIeHus (TOpeHHue CBeUH,
IIPOKAJIMBAaHNE METHOM MPOBOJIOKH,
B3aUMO/ICHICTBUE COABI WIIM MeNa C COJISTHOU
KHUCJIOTOM).

Haburoienne npru3HakoB NPOTEKaHUS
XMMHUYECKHUX peakIui (pas3sioKeHHue caxapa,
B3aUMOJICVICTBUE CEPHOU KHUCIOTHI C XJIOPUAOM
Oapusi, MOydeHHE U pa3ioKeHne THAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoielicTBHE
xeie3a ¢ pactBopoM conu meau (11).

OnBIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAaHEHUS
MAacchl.

Jlabopamopuvie onvimui:

Coznanue Mozenel MoJieKyJ (I1apoCTEepsKHEBBIX ).

PacctaBnsaTs K03 UIMEHTH B ypaBHEHUSX
XUMHUYECKHUX PEAKLIUH.

Habmtonate 1 onuceBaTh 0OBEKTHI IPU
IPOBEICHUH JEMOHCTpAIMi U 1aO0paTOPHBIX
OIIBITOB.

[IpoBouTH BBIYMCIIECHUS IO HOPMYIIaM
XUMHUYECKUX COCTUHEHUN U ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHH.

[IpuMeHsTh ecTeCTBEHHO- HAyYHbIE METO/IbI
IO3HaHUA (B TOM 4Mcie HaOIroAeHue,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT U OCHOBHBIE
olepanyuy MbICIUTEIbHON JESATEIbHOCTH
(cpaBHEHUE, KIIaCCH(HUKAIIHA)

BricTpanBath pa3BEpHYThIE NNCEMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OPMALIHIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaioB, IPaMOTHO
WCITOJIB30BaTh N3YYEHHBIN MOHATUWHBIN anmapar
Kypca XUMHH




Onwucanue GpU3MUECKUX CBOMCTB 00pa3LioB
HEOPraHMYECKUX BEIIECTB — METAJIOB U
HEMETaJJIOB.

Hab6monenue ¢pusndeckux (1iaBjieHue BOCKa,
TasiHUE JIbJ]a) 1 XUMUYECKHUX (TOpEeHUE CBEYH,
MPOKAIMBaHNE MEIHON MPOBOJIOKH) SIBICHUU.
Habnronenne u onucanue Mpu3HaKOB MPOTEKAHUS
XUMHYECKHUX PEAKIHi pa3HbIX THIIOB.
Boiuucnenus:

OTHOCHUTENIbHOM MOJIEKYJISIPHON MacChl BEIIECTB,
MOJISIPHOM MaccChl, MacChl BEIIECTB, MACCHI U
KOJIMYECTBA BEIIECTBA;

MacCOBOM JI0JIM XMMHUYECKOTO SJIEMEHTA 110
(dbopMyIie coeTMHEHUS;

110 YPABHCHHSIM XUMUYIECKUX PEAKITHI:
KOJIMYECTBA, MAcChI BEIIECTBA MO0 U3BECTHOMY
KOJIMYECTBY, MAaCCE PEareHTOB HIIU MPOTYKTOB
peakuuu

Pa3gen 2. Baxkueiiue
npeacTaBUTeH
HEOPTraHWYEeCKUX BelleCTB

2.1

Boznyx. Kucnopoa.
ITousTHe 00 OKCHIAX

Boznyx — cMech ra3os. CoctaB Bo3ayxa.
Kucnopon — anemMeHT 1 mpocToe BEUIECTBO.
Haxoxxnaenue kucinoposaa B npupoje, Gpusndeckue
1 XMMHUYECKHE CBOMCTBA (peaKIy roOpeHus).
Oxcunpl. [Tpumenenne kucnopona. Croco6sl
MOJIy4€HHUsl KUCTI0po/ia B 1adopaTopuu U
POMBIIIIEHHOCTH. KpyroBopot kucnoponaa B
npupoje. O30H — ajuloTpoIiHas MoaAu(UKanus
KHCIIOpO/1a.

TennoBoii 3pPeKT XUMUIECKOIN peaKInu,
TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHI0TEpMHUECKHE peakMy. TomImBo: yrois u

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBIJIEHUS (POPMYIT BEIIECTB, MOJICKYISIPHBIX
YpaBHEHHMI XMMUYECKUX PEAKIHH ¢ ydacTueM
KHCIIOPO/A.

XapakTepu30BaTh (OMHUCHIBATH) COCTAB BO3/yXa,
bu3nYecKre 1 XUMHUYECKUE CBOMCTBA KUCIOPOa,
CIOCOOBI €ro MOJIy4eHHs], TPUMEHEHHE U
3HaYCHHE B IPUPOJEC U KU3HU YEIOBEKA.
CpaBHMBATh peaKLUU TOPEHUS U MEJIEHHOTO
OKHCIICHHUS.

OOBACHATH CYLTHOCTH SKOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HCHUEM BO3.IyXa.




MeTaH. 3arpsi3sHEHUE BO3/lyXa, YCUJICHHUE
napHUKOBOro 3¢ dekra, pa3pylieHrne 030HOBOTO
cI10s1.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOe onpesenenue coaep>kanus
KHCJIOpO/1a B BO3yXe

[Tonyuenue, cobupanue, pacro3HaBaHue

Y U3y4YEHUE CBOMCTB KHCIIOPOJIA.
Habmroienne B3anMoeiicTBUSI BEIIECTB C
KHCJIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHUSI U
MpeKpanieHus ropeHus (moxkapa).
Jlabopamopnuiii onvim:

O3zHakoMJyieHHe ¢ 00pa3aMu OKCHJIOB M OMTUCaHHE
HX CBOWCTB.

Ipaxmuueckas paboma:

Ne 3. Ilonmyuenue u coOupanue KMCIOpoa,
W3y4YEHUE €ro CBOMCTB.

Buiuucnenus:

MOJIEKYJISIPHOM Macchl KUCIOPOa U 030Ha Ha
OCHOBAHWHM aTOMHOW MacChl XMMHUYECKOTO
JJIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA 10 YPABHEHUSIM
XUMHYECKHUX PEaKIIHid

CrnenoBath npaBuiiaM 0€3011acHOI paObOTHI B
1a00paTOpUU MPU UCIIOJIB30BAHUN XUMHUECKON
HOCY/IbI ¥ 000PYAOBaHUS, a TAKXKE MPaBUIaM
oOpallieHus: C TOPIOYMMU BEIIECTBAMHU.
[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTHIL,

IIPOBOAMTH HAOJIIO/IEHUS, 1€]aTh BHIBOABI 110
pe3ynbTaTam 3KCIEPUMEHTA IPU MPOBEACHUN
71a00paTOPHBIX ONBITOB U MPAKTUYECKONU PaOOTHI.
BobruncnsaTe KOMMYECTBO BELIECTBA, 00BEM rasa 1mo
dbopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe B IpyIIIe.
BricTpauBath pa3BEpHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OMIOPOI Ha MH(POPMAIIHIO U3
yueOHHMKa U CIPAaBOYHBIX MAaTEPUATIOB, IPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN NOHATUWHBIN armapar
Kypca XUMHUH

2.2

Bonopoa. ITonsitue o kucinorax
U COJIAX

Bomoposa — aiemMeHT 1 mpocToe BEMIECTBO.
Haxoxpaenue Bogopoja B mpupoe, pusndeckue u
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nony4yeHust. KUCIOTBI U COIH.

Momsipabiii 00b€M razoB. Pacuérer mo
XUMUYECKUM YPaBHEHUSM.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHI U
MPUMEHSTH 3TU MOHATHUS IPU ONKUCAHUU CBOWCTB
BEILECTB U UX IPEBPALLECHNMN.

XapakTepu3oBaTh (OMHUCHIBATh) (pU3UUECKHE U
XUMHUYECKHE CBOMCTBA BOJIOPO/IA, CIIOCOOBI €T0
MOJIy4eHUs, IPUMEHEHUE.

ColGupats mpubOp 7151 TOTYIESHHS BOJIOPO/IA.
Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY




pacro3HaBaHue BOJOPO/IA.

B3anmopeiictBue Bogopoaa ¢ okcuaom meau (11).
Jlabopamopuwiii onvim:

BzanmogeiicTBrE KUCIOT ¢ METaJIaMH.
Ilpakmuueckas paboma:

Ne 4. Tlonyuyenue u cobupanue BoJopo/a,
W3YYECHHUE Er0 CBOMCTB.

Buviuucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA I'a3a 110 €ro
M3BECTHOMY KOJIMUYECTBY BEILIECTBA WU 00BEMY;
00BEMOB Ta30B 10 YPAaBHEHHIO PEAKIIUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHMI ra30B

JUISL COCTaBIICHUS (POPMYJI BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX peaKlnui
C y4acTHEM BOAOPOJa. BeuuciaTs MosIIpHyIO
Maccy BEUIECTB; KOJIMYECTBO BEUIECTBA, 00BEM
ra3a, Maccy BEILECTBa;

[IpoBoaNTH pacd€Thl O YpaBHEHUSAM XUMUYECKUX
peakuuii: KonuyecTBa, 00bEMa, Macchl BEIIECTBA
M0 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIUH.

CnenoBath mpaBuiiaM 0€30MacHO# paOboOTHI B
1a00paToOpuy MPU UCIIOJIB30BAHUN XUMHUECKON
MOCY/bl M 000PYI0BaHUS, a TAKXKE MpaBUIIaM
oOpallleHus: C TOPIOYNMH BEIIECTBAMHU B OBITY.
[InanupoBaTh U OCYIIECTBIIATH HA IIPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBHI, IPOBOJUTH
HaOJII0/IeHU, JIeJ1aTh BBIBOJIBI IO pe3yjibTaTaM
JKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIie
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Boga. PactBopsl. [lonsitue 06
OCHOBaHUSX

dusunueckue cpoiicTBa Boanl. Boga kak
pacTBOpUTENb. XUMHYECKUE CBOMCTBA BOBI.
OcHoBaHwUs.

PactBopsl. Ponb pacTBOpoB B IpUpO/IE U B KU3HU
yenoBeka. KpyroBopoT BojbI B Ipupo/Ie.
3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA
MIPUPOJTHBIX BOJI.

Hacepiiennblie 1 HEHACHIIIIEHHBIE PACTBOPBI.
PactBopuMoOCTh BemecTB B Bojie. MaccoBast 40t
BEILIECTBA B paCTBOPE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BemecTB ¢ pa3InyHOM
PacTBOPUMOCTHIO.

PackpsiBaTh CMBICT N3y4aeMbIX TOHATUN U
IIPUMEHSATDH 3TU NOHATHUSA IIPU ONMCAHUU CBOWCTB
BEILECTB U UX IPEBPALLECHUNA. XapaKTepU30BaTh
dusnueckue u

XMMHYECKHE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B IPUPOAHBIX IPOLECCaX.
CocTaBiATh ypaBHEHUSI XUMAYECKUX PEAKLIAN C
Y4aCTHEM BOJIBI.

OOBSICHATH CYIIHOCTH 3KOJIOTHYECKHUX IPOOIIeM,
CBSA3aHHBIX C 3arpsA3HEHUEM IIPUPOAHBIX BOJ,
CIOCOOBI OYUCTKH BOJIBI OT MpUMecel, MEpHI IO
OXpaHe BOJ, OT 3arpsi3HCHMUSL.

[InanupoBaTh U OCYIIECTBIIATH HA IIPAKTHKE
XUMUYECKHUE DKCIIEPUMEHTBI, IIPOBOIUTH
HaOJII0I€HUS, JIeN1aTh BBIBOJIBI IO PE3ysbTaTaM




B3aumopeiicTBue BoJpl ¢ MeTaJllIaMH (HaTpUEM U
KaJIBITUEM ).

HccnenoBanue pacTBOPOB KUCIOT U LIENOUYEH C
IIOMOILBIO UHIUKATOPOB.

Jlabopamopnvie onvimol

HccnenoBanmne oco0eHHOCTEN PacTBOPEHUS
BELIECTB C Pa3IMYHOI pacCTBOPUMOCTHIO.
IIpuroToBnenune pacTBOPOB € ONPEACIEHHON
MAaCCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.
[IpakTuueckas pabora

Ne 5. IIpuroroBienue pacTBOPOB € ONPEAEIEHHON
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA.
Buviuucnenus:

C UCIIOJIb30BAaHUEM MOHATHUS «MaccoBas J0JIs
BEIIECTBA B pACTBOPE»

HKCTIIEPUMEHTA TPH MPOBEICHNUH JTA00OPATOPHBIX
OIIBITOB M NPAKTHUUYECKON pabOTHI.

CnenoBath npaBuiiaM 0€3011acHOI paObOTHI B
71a00paTOpUHU IPU MCII0JIb30BAHUHM XUMUYECKON
MOCY/IBI M 000PYyIOBAHUSI.

[IpoBOIUTH BBIYMCIIEHUS C IPUMEHECHUEM
HOHSITUSL «MaccoBas J0JIs BEIIECTBA B PaCTBOPE.
BricTpanBath pa3BEpHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha UH(OPMALIHIO U3
y4eOHHKA U CIIPaBOYHBIX MaTepHaOB, IPaMOTHO
UCIIOJIB30BaTh U3YYECHHBIN MOHATUWHBIN anmapar
Kypca XUMHUH

24

OCHOBHBIE KJIaCCBhI
HEOPraHWYECKUX COCIUHEHUI

Knaccudukanus HeopraHMuecKux COeAMHEHUN.
Oxkcunpl. Knaccuduxarust OkCHI0B:
coneoOpa3ymoire (OCHOBHbIC, KUCIOTHBIE,
aM(doTepHBIC) U HECOJIEOOPa3yIOIIHE.
Homenknarypa okcuioB. ®dusnveckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [Tomyuenune
OKCHJIOB.

OcnoBanus. Kiraccudukanusi ocHOBaHMIA: METOUN
1 HepacTBOpUMbIe ocHOBaHUs. HomeHknaTypa
ocHoBaHni. Ou3ndeckre H XUMIUECKIE CBOMCTBA
ocHoBaHu. [loryueHre OCHOBaHUN.

Kucnoter. Knaccudukarmus kuciorT.
Howmenxkiarypa kucnor. @usnueckue u
XHMHYECKHE CBOMCTBA KUCIIOT. Psii akTHBHOCTH
metaiuioB H.H. bekerosa. [lonyuenue kucnor.
Conu. Homenkiarypa coieil.

du3znuecKkne U XMMHUUECKHE CBOMCTBA COJICH.
[Tonydyenue cosneil.

Krnaccudunuposars nzydaeMble BemecTBa Mo
COCTaBY U CBOMCTBaM.

CoctaBnarh GpopMysbl OKCHUAOB, KUCIOT,
OCHOBaHMI1, COJICH U HAa3BIBAaTh UX I10
MEXKTYHapOAHOM HOMEHKIAType.
[IporHo3upoBark CBOKWCTBA BEIIECTB HA OCHOBE
00X XUMHYECKUX CBOWCTB U3YYEHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHH
OTHOCSITCA.

CocTaBisiTh MOJIEKYJISIPHBIE YPABHEHUS PEAKIIUM,
WJUTIOCTPUPYIOIINX XMMHUECKHE CBOMCTBA U
CIOCOOBI MOTYYCHHUSI BEMIECTB H3YICHHBIX
KJIACCOB/TPYIII, a TAaK)Ke TIOITBEPKIAIOIIIX
T€HETHUYECKYIO B3AaMMOCBSI3b MEXITY HUMHU.
[Ipon3BoaAUTH BEIYKMCIICHUS 10 YPABHEHUSM
XUMHYECKHUX PEAKIUH.

[InanupoBaTh U OCYIIECTBIATH HA TPAKTUKE
XUMUYECKHE SKCIIEPUMEHTBI, TPOBOJIUTH




['eneTnueckas cBsi3bp MEXKy KJIacCaMmu
HEOPraHUYECKUX COCAMHEHUM.

Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

OO0pa3ipl HEOPTaHUYECKUX BEIIECTB Pa3INIHBIX
KJIaCCOB.

OMBITHI, WUTFOCTPUPYIOITUE XUMHUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX BEILIECTB.
Jlabopamopnvlie onvimol

OrnpeznenieHre pacTBOPOB KUCIIOT U LIEJIOYEH C
IMOMOIIBIO UHJIUKATOPOB.

N3yueHune B3auMOACMCTBUSA KUCIOT C METaNIaMH,
peaKuuii HeMTpaJIn3aLuu.

B3aunMozeincTeue pacTBOpa CEpHOM KUCIOTHI C
okcuaoMm menu (I1).

[TonyuyeHnue HEpaCTBOPUMBIX OCHOBAaHHUM.
BriTecHEeHHE 0JTHOTO MeTaua IPYTUM U3
pacTBopa Cou.

Ilpakxmuueckas paboma

Ne 6. Peienne skcriepruMeHTANIbHBIX 3aa4 110
TeMme «BaxxHeime Kiraccbl HEOPraHUYECKUX
COEIUHEHUIN».

Buiuucnenus:

110 YPaBHEHUSIM XUMHUYECKOUN peaKIuu:
KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI TTO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY,
MAacCCE peareHTOB WJIU MPOJIYKTOB PEaKIINU

HAOJIO/ICHUS, IeIaTh BBIBOJIBI 110 pe3yiIbTaTaM
IKCIEPUMEHTA TIPU TIPOBEICHUH J1a00paTOPHBIX
OTIBITOB U MPAKTUIECKHUX

pabor. CiieoBaTh mpaBuiaM 0€301acHON pabOThI
B J1a00paTOPUU NIPU UCTIOIB30BAHUU XUMUYECKOM
TIOCY/TbI U 000PYIOBaHHUSL.

BricTpanBath pa3BépHYTHIC MMCEMEHHBIC U
YCTHBIC OTBETHI C ONIOPOH Ha HH(POPMAIIHIO U3
y4eOHUKA U CIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO
UCIIOJIB30BaTh M3YYCHHBIM MOHATUIHBIN armapaT
Kypca XUMHH

Paznean 3. [lepnoanueckuii
3akoH U Ilepnoanueckasn
CHCTEMA XUMHMYECKHUX
aneMenToB JI. . MeHeneeBa.
CTpoeHue aTOMOB.
XuMHYecKas CBs3b.




OKucIuTeILHO-
BOCCTAHOBHUTEJIbHbIE peaKI[UH

3.1

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. U.
MenpneneeBa. CTpoeHue aToMa

[lepBble MOMBITKN KJIACCH(PHUKALINN XUMUYECKUX
271eMeHTOB. [IoHsATHE O rpynmax cXOAHbIX
3JIEMEHTOB (ILEJIOYHBIE U LEIT0YHO3EMETIbHBIE
METaJUIbl, FaJIOT'€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepPHBIC OKCHJIBI U
TUIPOKCHUIBIL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema
xumuueckux aneMeHnToB .M. Menzaeneesa.
Koportkonepuoanas u JyinHHONEpUoaHas (OpMbI
Ileproanyeckoi CUCTEMbBI XUMUYECKUX
anemenToB J[.M. Menneneesa. Ilepuoael u
rpynnsl. @U3NYECKH CMBICI IOPSAAKOBOTO
HOMEpa, HOMEPOB MepHOa U IPYIMIbI JJIEMEHTA.
Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.
N3oTtonsl. DnekTponsl. CTpoeHue 3JeKTPOHHBIX
000J104eK aTOMOB HEePBbIX 20 XUMHUECKUX
aneMeHToB [lepuoanueckoii cucrtemsr [1.1.
Menpeneesa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MOJI0KeHUIo B [leproanueckon
cucreme /.M. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUSI paaunyca

aTOMOB XMMHMUYECKHX JIEMEHTOB, METAIUTMYECKUX
1 HEMETAJUTMYECKUX CBOWCTB MO IpyIam U
nepuogam. 3HaueHue lleprnoanueckoro 3akoHa u
[leproanueckoit CUCTEMbI XUMHUYECKUX

QJICMCHTOB IJIsI pa3BUTHUA HAYKU U ITPAKTUKHU. I[I/I

MenpeneeB — y4€HbIA U TpaXJaHUH.
Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

B3anMozeincTre ruApOKCHUIA LIUHKA C
pacTBOpaMM KHUCJIOT U IIETOYECH.

PackpbiBaTh CMBICH NEPUOAUUECKOTO 3aKOHA.
OnuceiBath cTpoenue Tadauisl «Ilepuoanueckas
cucTeMa XMMHYECKuX aneMeHToB J[. 1.
MenneneeBay.

MoaenupoBath CTPOCHHE aTOMa, SHEPTETHUYECKHUX
YPOBHEW U MOYPOBHEN ITPU IOMOILIY PUCYHKOB,
AIEKTPOHHBIX KOHPHUTYpAITUH 1 IJICKTPOHHO-
rpaduyeckux Gpopmy.

[HosicHATh pu3HMUYECKUil CMBICI TOPAIKOBOTO
HOMEPA, HOMEPOB MEePUOa U IPYIIIbI JIEMEHTA.
XapakTepru30BaTh XUMUYECKHUE 3JIEMEHTHI IEPBBIX
TPEX NEPUOAOB, KAIINW, KAIBLUNA U UX
COEMHEHMUS 10 NOJIOKEeHHIO B [leprnoanueckoi
cucteme /.M. Menzaeneena.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUUYECKHX AJIEMEHTOB (M3MEHEHUE
paanycoB aTOMOB, 3JIEKTPOOTPULIATEIBLHOCTH,
BaJICHTHOCTH) U UX COCIMHEHUH B TIpeeax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIII C YYETOM
CTPOEHUS UX aTOMOB;

YyacTBOBaTh B COBMECTHOM pabOTe B Mape WiIn
rpyIIe.

BricTpanBath pa3BEpHyThIE MUCHMEHHBIE 1
YCTHBIE OTBETHI C OTIOPOI Ha MH(POPMAIIHIO U3
y4eOHHKA U IPYTUX UCTOYHUKOB, B TOM YHUCJIIE
HNurepHera




MopenupoBaHue CTPOCHUSI MOJIEKYJT MPU TOMOIIH
PUCYHKOB, MOJIEJICH, DJIICKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL

Tabmuma «Ilepronuueckas cucTeMa XUMHYECKUX
anemeHToB JI.W. Meneneeray.

Jlabopamophvie onvimol

O3HakoMJIeHHE ¢ 00pa3aMi METaUIOB U
HEMETAJLIOB

3.2

XUMHYECKASA CBI3b.
OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Xumunyeckas cBsi3b. KoBajeHTHas (nossipHast v
HETIOJISPHAS ) CBA3b. DJIIEKTPOOTPHUIIATEIIBHOCTD
XHMUYECKHX dJIeMeHTOB. MoHHas cBa3b. CTeIeHb
okucaeHus. OKHCINTEIbHO-BOCCTAHOBUTECIIHHEIC
peakuuu. [Iponeccer

OKHCJICHUS U BOCCTaHOBICHUS. OKUCIUTEIH U
BOCCTAaHOBUTEIN. XUMUYECKUN IKCIIEPUMEHT:
n3ydeHue 00pa3iioB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOAEHCTBUE THAPOKCUIA INHKA
C pacTBOpaMHU KHUCIIOT U LIEJNOYEH, IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOITUX MPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINI
(ropeHue, peakiuu pa3ioKeHUs, COCTUHCHUS).
Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

OMNBITHL, WUTIOCTPUPYIOLIUE TPUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropeHue, peakiiuy pa3ioKeHHs], COSeTUHEHNS)

PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHIA.
Onpenenars BUJl XUMUUECKOHN CBSI3U B
COCIUHCHHU.

MopenupoBaTh CTPOCHHE MOJIEKYII IIPU TOMOILU
PUCYHKOB, MOJENEH, JIIEKTPOHHBIX U
CTPYKTYPHBIX (DOPMYIL.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI
cocTaBieHUs GOpMYI BEIIECTB, HIEKTPOHHOTO
OaylaHca peakiuii.

Ornpenenarb CTeNeHb OKUCIEHHS aTOMOB
XUMHUYECKHUX AJIEMEHTOB 10 (hopmyiaM u
COCTaBIATH GOPMYIbI OMHAPHBIX COETUHEHUH TIO
CTCIICHU OKHMCJICHUS aTOMOB XMMHYECKHX
3JIEMEHTOB.

Onpenensarb OKUCIUTENb U BOCCTAHOBUTEIb.
PaccraBisaTh k03 PUIHEHTHI B cXeMaX MPOCTHIX
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
METOJIOM IJIEKTPOHHOTO OasiaHca.

Hab6mronaTe XMMUYeCKre OTBITHI IO TUIaHY,
AQHAJIM3UPOBATH U JENIaTh BHIBOJBI.
Ucnonw3oBare UKT ans co3manns MoaemeH,
MOATrOTOBKH MPE3EHTALNM, JOKIaA0B IO TEME.
BricTpanBath pa3BEpHyThIC MUCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha HH(OPMAIIHIO U3




y4eOHHKA U IPYTUX UCTOYHUKOB, B TOM YHCIIE
Nurepuera

PesepBHOE Bpems 2

OBILEE YMCJIO HACOB I1O0 34
[TPO'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE
9 KJIACC (ounas ¢opma oOydeHus)
2 gaca B Hezemro, 68 yaca 3a roj

Komn
Ne | HammeHoBaHUWeE pa3JesioB U TEM | YECTB
n/n y4eOHOro npeameTa 0

9acoB

Coneprxanne o0yueHus

OCHOBHBIE BUJIBI IEATETHHOCTH 00YJArOIITXCSI

Pasnea 1. BemecTtBo n
XHMHUYeCKHe peaKuun

1.1 | IloBTOpeHue u yrayoaeHue 5
3HaHWI OCHOBHBIX Pa3esioB

Kypca 8 kiiacca

[Iepnonnueckuit 3akoH. Ilepnonndeckas cucrema
xuMudeckux aaemeHToB .M. Menneneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB XHMMMUYECKHX D3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KaJbIlUd W UX COCIUHCHHUH B
COOTBETCTBUM C TIIOJIOKEHHEM DJJIEMEHTOB B
[Tepuonuueckoit cucTeEME U CTPOEHHEM HX aTOMOB.
CrpoeHue BellecTBa: BHAbBl XUMUYECKOW CBSI3H.
Tunbel KPUCTALTUYECKUX PEMIETOK, 3aBUCHMOCTH
CBOMCTB BeENIECTBA OT THUIA KPUCTAIMUYECKOU
PEMETKY 1 BUJIa XUMUYIECKOM CBSI3H.
Knaccudukanus " HOMEHKJIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKHE CBOKMCTBA
BEILIECTB, OTHOCSIIMXCS K pPa3jIu4yHbIM KJaccam
HEOPraHWYECKUX  COCIUHEHUH, TEeHETHYeCKas
CBSI3b HEOPTraHMYECKUX BEILIECTB.

XapakTepru30BaTh XUMUYECKUE SJIEMEHTBI TIEPBBIX
TpEX TMEpUOIOB, Kaluusd M KajgplMs 10 UX
nosnoxenuto B Ilepmoamueckoit cucreme [ U.
Meneneesa.

Knaccudunuposars 1 Ha3bIBaTh HEOPraHUUECKHE
BEII[ECTBA U3yYEHHBIX KJIACCOB.

OmnuceiBaTh  00mHME  XUMHYECKHE  CBOMCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPKIATh
CBOMCTBA NMPHUMEPAMH MOJIEKYJISIPHBIX YpaBHEHUU
XAMHYECKHUX PEAKIUH.

Onpenenarb BUJI XUMHYECKOW CBS3U W THII
KPUCTAJUIMYECKON PELIETKU BEIECTBA.
[IporHo3upoBarhb CBOIICTBA BEILIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.




Xumuueckuit sIkcnepumenm:

Jlemoncmpayuu:

O03HAKOMJICHHE C MOJCISIMH KPUCTAUIMUECKUX
PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAJIOB U
HeMeTaioB (rpadura W anmMasa), CIOKHBIX
BEILECTB (XJIOpHUIa HATPHUS)

BeicTpauBare  pa3sBEpHyTBIE INHCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOW Ha HMH(POPMALUIO W3
yueOHUKa U CIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO
MCIIOJIb30BaTh M3YYCHHBIM MOHATHIHBIN anmapar
Kypca XUMHH

1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XMUMHYECKUX PeaKIui

Knaccupukanuss XMMUYECKUX  peakuuii 1o
pa3NUYHBIM TMpU3HAKaM (M0 YHUCIYy MU COCTaBY
YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, M0 TEIJIOBOMY
3¢ dekTy, Mo M3MEHEHUIO CTEeNeHEeW OKUCICHUS
XUMUYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, TIO
Y4acTUIO KaTajiu3aTopa). DK30- u
SHJOTEPMUUYECKHE PEaKIMH, TEPMOXHUMUUYECKHE
YpaBHEHUSI.

[lonATHE O CKOpPOCTHM XHMHMYECKOW pEaKIUu.
[lonatne 006 oOpaTUMBIX U  HEOOpaTHMBIX
XUMUYECKUX peakiusx. [IoHsTHe 0 TOMOTEHHBIX U
reTeporeHHbpIXx peakuusax. [lonarue o karanuse.
[IonsaTne 0 xumuyeckoM paBHOBecuU. DakTOpHI,
BJIMAIOIINE HA CKOPOCTh XMMUYECKOW PEAKLIUU U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC

peaKkiuu, SJICKTPOHHBIA OalaHC OKHCIHTEIBHO-
BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE
YpaBHEHUNW  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BAHUEM METO/1a JIEKTPOHHOTO
Oayranca.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTHU CKOpOCTHU
XUMHYECKON PEaKIMu OT BO3ACHCTBUS Pa3IMUHbBIX
(akTOpOB.

PackpbiBaTh CMBICH H3y4aeMbIX TMOHATUH U
MPUMEHSTh ATH MOHATHUS MPU ONMUCAHUU CBOMCTB
BEILECTB U UX IPEBPALLECHUN.

KnaccudunupoBaTh XUMHYECKHE pEAKIMH 10
pa3IMYHBIM TPU3HAKAM.

YcraHaBiMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peakuy OT Pa3InYHbIX (DaKTOPOB.

IIporHo3upoBatb  BO3MOXKHOCTH  IPOTEKAHMS
XUMUYECKHX  IPEBpAllleHUWl B PA3JIMYHBIX

YCIOBUSX.

Onpenenarb OKUCIUTENb M BOCCTAaHOBUTENHh B
OBP.

CocTaBiATh SJEKTPOHHBIN OaaHC peaKIuu.
[Ipon3BoauTE BBUMCIEHUS NO XUMUYECKUM
YpaBHECHUSIM.

Y4acTBOBaTH B COBMECTHOW paboTe B mape WiH
rpynmne. BeicTpanBaTh pa3BEPHYThHIE MUCEMEHHBIE
U YCTHBIE OTBETHI C OMOPOW Ha WHPOPMAIUIO U3
y4eOHHMKA M CIPABOYHBIX MaTEPHAIOB, TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM NMOHATUMHBIN ammapar
Kypca XUMUHU




OnbITHI, WJUTIOCTPUPYIOIITNE MIPUMEPBI
OKHCJINTEIHLHO-BOCCTAHOBUTEILHBIX peaKuii
(ropenue, peakiuu pa3ioxKeHUs, COCTUHECHUS).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACChI PEareHTOB
WIM TPOIYKTOB IO YPaBHEHHUSIM XUMHUYECKHX
peakuuii

1.3

DJIEKTPOJIUTHYECKASI
aucconuania. XuMuyecKkue
peakIu B pacTBOpax

Teopuss ~ PICKTPOJUTUYECKOH  JMCCOILMAIIMH.
DNEKTPONUTHl W HEINEKTpPoJuThl. KaTuousl,
AHHOHBL. MeXaHW3M JUCCOIMAIIMH BEIIECTB C
Pa3IUYHBIMHU BHIAMH XUMHYECKOM CBsA3U. CTeNeHb
nuccoranui. CUIIbHBIE M CJIa0bIe 3JICKTPOJIUTHI.
Peaknmu nonHoro ooMena. Y ciioBust

MPOTEKAaHUS peakluii HOHHOTO OOMeHa, TOJHbIE U
COKpalI€HHbIE HOHHBIE ypPaBHEHUS PEaKIIHA.
CBolicTBa KHCJIOT, OCHOBAaHHM H COJICH B CBETE
MIPEeACTABICHUI 00 AIEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakliMi Ha HOHBI.
[ToHsiTHE O THAPOIN3E COJIEH.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

HccnenoBanue 30€KTPONPOBOJHOCTH PaCTBOPOB
BEIIECTB, TpoIlecca  JUCCOIUAIMH  KHCIOT,
menoyen u cosied (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOMATEPHAIIOB).

OnbITHI, WJUTIOCTPUPYIOLIUE MPU3HAKU
MPOTEKaHUs  peakuud  HOHHOIO oOMeHa
(ob6pazoBanue ocajka, BBIJICJICHUE rasa,
oOpa3oBaHU€e BObI).

Pacnio3sHaBaHne HEOPraHWYECKHUX BEIIECTB C
TTOMOIIIbIO KAU€CTBEHHBIX PEAKIIUN HA NOHBI.
Jlabopamopmwiii onvim:

PackpbiBaTh CMBICI U3y4aeMbIX MTOHSATUH, a TAKXKE
CMBICJI TEOPUH IIEKTPOIUTUUECKON JUCCOIIHALIIH.
OOBSCHATH ~ MPUYMHBI  DIEKTPONPOBOJHOCTHU
BOJHBIX PACTBOPOB BEIIECTB, pa3auyarh ciadbie u
CUJIbHBIE 3JEKTPONUThL. COCTaBIATh YypaBHEHUS
JIUCCOITAIIIN

KUCJIOT, IIEJIOYed U  COJIEW, TIOJHBIE U
COKpalI€HHbIE HMOHHBIC YPaBHEHUS XUMHUYECKHUX
peakiuii HOHHOTO OOMEHa, KpaTKue HOHHBIC
YpaBHEHUS MPOCTHIX PEAKIUNA TUIPOJIN3A COJIEH.
XapakTepus3oBaTh 00IME XUMHUYECKHE CBOWCTBA
BEII[ECTB PA3JIMYHBIX KJIACCOB HA OCHOBE TEOPHUU
3JIEKTPOJIUTUYECKON TUCCOLMALIMN; TTOATBEPKAATh
CBOMCTBa MpPUMEpPaMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.

Pemiate skciepuMeHTAIBHBIC 33]1a4U TIO TEME.
[InanupoBaTh W OCYIIECTBIATh Ha MPAKTUKE
XUMUYECKHE AKCTIEPUMEHTHI, MIPOBOJIUTH
HAOMO/IEHUs, JeNaTh BBIBOJBI 1O pe3ylbTaTaM
SKCTIEPUMEHTa TPH TMPOBEICHUU JTAOOPATOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CrnenoBate mpaBuiaM Oe30macHOM pabOTHl B
naboparopuu TMPH HCIOIH30BAHUH XUMUYECKOU
MOCY/IbI ¥ 000PY/IOBAHMS.

[IpoBoAUTH  BBIYMCIEHHS O  XUMHUYECKHUM
ypaBHEHUsIM. Y4aCTBOBATh B COBMECTHOU paboTe




N3yyenue mnpu3HAKOB NPOTEKAHUS  pEaKIUU
HOHHOrO OOMEHa B pacTBOpax 3JIEKTPOIUTOB (C
oOpa3oBaHMEM  OCaJKa, BBUICICHHEM  rasa,
00pazoBaHHEM BOJIbI).

Ilpakmuueckas paboma:

Ne 1. Pemienue 3KkcnepUMEHTaNbHBIX 333y IO
TEeMeE.

Boruucnenus:

110 YPABHCHHSIM XUMUYCCKUX PEAKITUI

B Iape WM rpynne. BeicTpauBarb pa3sBEépHyTbHIE
IIMCbMEHHBIE M YCTHBIE OTBETBI C OIIOpOM Ha
UHPOPMALIMIO U3 YUeOHHKA U IPYTUX UCTOYHUKOB
uHpopmanuy, B ToM yucie VHTepHera

Pa3zgen 2. HemeTauibl M UX
coeIMHeHus

2.1

OO0m1as XxapakTepuCcTUKa
XUMHAYECKHUX 31eMeHTOB VIIA-
rpynmnsl. ['agorensl

OO6mas xapakrepucTuka ranoreHoB. OcoOeHHOCTH
CTPOCHUSI ~ aTOMOB,  XapaKTEpHbIE  CTEINEHU
okucinenusa. CtpoeHue W (PU3NYECKUE CBONCTBA
MPOCTHIX BEIIECTB — rajJOreHOB.

XUMHYECKHE CBOMCTBA Ha MpUMEpE XJIOpa
(B3amMoJIelicTBHE C MeTaulaMH, HEMeTaJlIaMH,
IeI049aMu).

Xnoposogopon. ConisHas KHUCIOTa, XUMHYECKHE
CBONMCTBA, IOJydYeHHE, NpUMEHeHue. JlencTBue
XJIOpa ¥ XJIOPOBOAOPO/IA HA OPTraHN3M YEJIOBEKA.
Baxueiiiine XJaopuapl M HMX HaxO0XJIECHUE B
MIpUpO/IE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OnbIThI, OTpaxaromue GU3NIecKre U XUMUYECKUE
CBOMCTBA TAJIOTEHOB M X COSAMHEHUH (BO3MOYKHO
HCIIOb30BaHUE
BHJICOMATEPHAIIOB).
O3HakomieHre c
(ra;moreHuIoB).
Jlabopamopnuiii onvim:
M3ydeHue CBOMCTB CONSTHON KUCIIOTHI.

oOpa3amMu  XJIOPHJIOB

OOBsCHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB HEMETAJUIOB U UX COEIMHEHUH B IIpeaeIax
MajblX MEPUOJOB M  IJIABHBIX  HOATPYIII
[Tepronnueckoit CHCTEMbBI XUMHYECKUX 3JIEMEHTOB
C YUETOM CTPOEHUS UX aTOMOB.

XapaktepuzoBaTh (U3HUECKHE M XHUMUUYECKHE
CBOMCTBA TMPOCTHIX BEIIECTB TajOreHOB (Ha
npuMepe  XJiopa) W CJIOXKHBIX  BEIIECTB
(xmopoBOIOpO/IA, XJOPUAA HATPHUSI), CIOCOOBI MX
MOJIYYCHUS, TPUMEHEHUE U 3HaUYEHUE B TIPUPOJIC U
YKU3HU YETIOBEKA.

Onpenensars XJI0pUI-UOHBI B PACTBOPE.
[InanupoBaTh W OCYIIECTBIATh Ha MPAKTUKE
XUMUYECKHE AKCTIEPUMEHTHI, MIPOBOJIUTH
HaOIIO/IEHUs, IeJIaTh BBIBOJIBI 110 pe3ybTaTaM
SKCTIEPUMEHTa TPH TMPOBEICHUU JTAOOPATOPHBIX
OTIBITOB U MIPAKTHYECKHUX PadoT.

CrnenoBath mpaBuiaM Oe30macHOM pabOTHl B
naboparopuu TMPH HCIOIH30BAHUH XUMUYECKOU
MOCY/Ibl ¥ 00OPY/IOBAHMS.

BeicTpauBare  pa3sBEpHyTbIE IHUCbMEHHBIE U
YCTHBIE OTBETHI C OMOpPOW Ha HMH(OpPMALMIO U3




[IpoBeneHue KayeCTBEHHBIX PEaKIUMU Ha XJIOpUI-
VOHBI.

Ilpaxmuueckas paboma

No 2: TlonyyeHue CoJISTHON KUCIIOTHI, U3y4EHHUE €&
CBONCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMHYECKUX PEAKIUH, €CIH OJIUH
W3 PEareHTOB JIaH B U30BITKE

yueOHUKa M CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh M3YYCHHBIM MOHATHIHBIN amnmapar
Kypca XUMHUH

22

OO01as xapakTepuCTHKA
XUMHUYECKUX d1eMEHTOB VIA-
rpymibl. Cepa u €€ coeuHeHUs

OO01as xapakTepucTuka 3JeMeHTOB VIA-rpynms.
OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbBIC
CTETICHU OKHCIICHHUS.

CtpoeHue W (U3HUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — KHCIOPOJa M CEpbl. AIIOTPOIHBIE
Moau(UKAIMN KUCTIOPOJa U cepbl. XUMHUYECKUE
CBOMCTBA CEPBI.
CepoBooposl,  CTpOEHHUE,
XUMHUYECKHUE CBOMCTBA.
Okcuabl cepbl Kak MPEACTABUTENHN KHCIOTHBIX
OKCH/JIOB.

Cepnas kucnorta, (usnueckue W XHUMHUYECKUE
cBoiicTBa (00mIMe KaK

MIpeICTaBUTEISI KJIacca KUCIOT U CIielu(DUYECKue).
XUMUYECKUE PEaKIuu, JeXKalue B OCHOBE
MPOMBIIIJIEHHOTO CIOcO0a TMONyYeHHUs CepHOU
kucinotel. [Ipumenenne. Conu cepHOM KHCIIOTHI,
KaueCTBEHHAs peakius Ha CyIb(paT-HOH.
Haxoxnenue cepol 1 €€ COeIMHEHUN B MPUPOJIE.
XUMHUECKOE 3arps3HEHUE OKPY’KaIoIIEeH Cpeibl
COCIMHCHHUSIMU  Ccepbl  (KUCIOTHBIC  JIOXKJIH,
3arpsi3HEHUE BO3yXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPALCHHUS.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

busnueckue  H

OOBsICHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB  3neMeHTOB  VIA-rpynnel U uX
COEIMHEHUI C yU€TOM CTPOEHHUS UX ATOMOB.
Xapakrepu3oBaTh (puU3MUECKHME M XHMHUYECKHE
CBOMCTBA IIPOCTOrO BeHIECTBA CE€ppl M €€
coelMHEHU  (cepoBOAOPO/a, OKCUAOB CEPHI,
CEepHON KHCJIOTHI, Cyab(]aToB), crnocoObl HX
NIOJIyYEHUs], IPUMEHEHHUE U 3HAYE€HUE B IPUPOJIE U
YKU3HU YeJIOBEKa.

OmnpenensaTh HaIM4YUe CyJb()aT-MOHOB B pacTBOPE.
OOBSICHATH CYIIHOCTH 3KOJIOTMYECKHX

npobiem, CBSA3aHHBIX c nepepadoTKoM
COEMHEHHI CEPBI.

[InanupoBaTh M OCYLIECTBIISITH Ha IPaKTUKE

XUMHUYCCKUEC OKCIICPUMCHTHI, IMPOBOAUTH
Ha6J'IIOJICHI/I}I, ACJIaTh BBIBOJBI II0 pPE3yJibTaTaM
OKCIICPUMCHTA.

CnenoBath mpaBuwiaM 0Oe30mMacHO paboOThl B
7a0opaToOpuy TPU HCIIONB30BAaHUM XUMHUYECKOU
HOCY/Ibl U 000PYAOBAHHUS.
[Ipou3BoANTH  BBIYMCICHUS IO
YPaBHEHHSIM.

Wcmonp30BaTh MPH  BBINOJHEHUH
3aJaHMii  TEeKCTbl  y4yeOHUKa,
MaTepHaIbl (ITeprouueckyro

XUMHNYECKHUM

y4eOHBIX
CIIPaBOYHBIE
CHCTEMY




Osznakomnenne c oOpasmamMu ceppl U €€
COCAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB).

Habmtonenue npouecca o0yriauBaHMs caxapa Moj
JENCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamophule onvimul:

N3ydyeHne XMMHMUYECKHUX CBOMCTB pa30aBiIeHHOU
CEPHOH KHUCIIOTHI.

[IpoBeneHue KaueCTBEHHOW PEAKINU Ha CyIbdar-
VOH U Ha0JII0JIeHHE IPU3HAaKa e€ MPOTeKaHMsI

xumuueckux oaiemeHtoB JI. WM. Menaeneesa,
TaOIMIly PACTBOPUMOCTH KHCIOT, OCHOBAaHUH M
coliei B  BOJE, DJIEKTPOXUMUYECKHH  Psij
HaIpsHKEHUN METAJIOB).

Hcnonp3oBare Npu  BHIMOJIHEHUH  y4EOHBIX
3QJIaHMi W B TIPOIIECCE  HCCIICIOBATEIIbCKOM
JESITEIIPHOCTH HAy4YHO-IIONYISIPHYIO JIUTEPATYpPY
XUMHYECKOTO CoJIepXKaHUs, CIIPaBOYHBIC
MaTtepuaibl, pecypcsl UHTepHeTa

23

OO61as xapakTepuCTHKA
XMUMHYECKHUX 3JIeMEHTOB VA-
rpymmsl. A3ot, pochop u ux
COEIIMHEHUs

OO0mias xapakTepuCcTUKa 3J1€MEHTOB VA-TpyIIbl.
OCc0OCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbBIC
CTEIEHH OKUCJICHHS.

A30T, pacrpocTpaHeHHe B Ipupoe, GU3nIecKue u
XMMHYECKHE cBoicTBa. KpyroBopor azora B
MIPUPOJIE.

AMMuak, ero (QuU3NYeCKUEe W  XHMHYECKUE
CBOWcTBa, monydeHune U mpumeHenue. Conu
aMMOHHS, WX (HU3UYeCKHe ¢  XHMHYECKUE
CBOIiCcTBa, mpuMeHeHHe. KauecTBeHHas peakiys Ha
HMOHBI aMMOHMSL.

A3oTHas KucioTa, €€ moinyueHue, puuveckue u
XUMHUYECKHUE CBOMCTBA (00IIHE KaK MPEACTaBUTENS
KJIacca KUCJOT | Crielu(UIecKue).
Hcnonb30BaHWe HHUTPATOB W COJICH aMMOHHS B
KauecTBE MUHEPAIBHBIX yI0OpeHu. XuMUIecKoe
3arpsi3HEHUE OKPYIKAIOMIEH Cpe/ibl COSTMHCHUSIMH
a30Ta (KUCIOTHBIC JOXKIU, 3arps3HEHHE BO3/1yXa,
TTOYBBI U BOJJOEMOB).

docdop, amnorponHsie Moaudukauu hocdopa,
¢dbuzmdyeckue W XUMHYECKHE CBoicTBa. OKcua
docdopa (V) u dpochopnas kuciora, puzndeckue
H

OOBsICHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB V A-TrpyIIibl U UX COEIMHEHUN
C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (U3MYECKHE M XUMHUYECKHE
CBOMCTBa MPOCTHIX BELIECTB a30Ta U ocdopa u ux
COCTMHCHUH (aMMHaKa, COJICH aMMOHHMS, a30THOU
KHUCIIOTBI, HUTpaToB, okcuga ¢ocpopa (V) u
docdopHoii KHCHOTHI, (ocdaToB), CIOCOOBI UX
MOJIyYCHUS, TPUMEHEHUE U 3HaUEHUE B PUPOJIC U
JKU3HM YETIOBEKA.

Onpenensitb MOHBI aMMOHUSI M (ocdaT-uOHBI B
pacTtBope.

OOBSCHATD CYITHOCTh JKOJIOTHYECKUX TPOOIeM,
CBSI3aHHBIX C HAaXO0XJICHHEM COEIMHEHHUM a30Ta U
docdopa B OkpyKaroliei cpene.

[InanupoBaTh W OCYIIECTBIATh Ha NPAKTUKE
XUMUYECKHE AKCTIEPUMEHTHI, MIPOBOJIUTH
HAOMIO/IEHUs, JeNaTh BBIBOJBI 1O pe3ylbTaTaM
SKCTIEpUMEHTa TPH TPOBEICHUU JTAOOPATOPHBIX
OTIBITOB U MPAKTUYECKON paOOTEHI.

CrnenoBath paBujam 6e3

IpU UCIHOJIb30BAHUM XUMHUYECKOM TMOCYIbl U
000pyTIOBaHUS.




XMMHUYECKHE CBOMCTBA, I10JIyYCHUE.
Hcnons3oBanue docdartor B
MUHEPAIbHBIX YI0OpEHHIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJieHHE C (QU3UYECKUMH CBONCTBAMU
azoTta, (ochopa M HX COCOUHCHHH (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPUATIOB).
O3HakomieHue ¢  oOpasuamu
(bochopHBIX yIOOpEHUIA.
[lonyuenue, cobupanue,
M3Yy4YE€HHE CBOIICTB aMMHaKa.
B3anMopnencTere KOHLEHTPUPOBAHHOW a30THOM
KHUCJIOTBl C MeJbl0 (BO3MOXHO HCIOJIB30BaHUE
BHJICOMATEPHAIIOB).

JlabopamopHvie onvimul:

[IpoBeneHne KayeCTBEHHBIX pEaKIUd HAa WOH
aMMOHMS U (ocdaT-uoH, U U3yuyeHHe NMPU3HAKOB
WX MPOTEKAHHUS.

Ipaxmuueckas paboma

Ne 3: [Tonyuenne aMmMuaka, U3y4eHUE €ro CBOMCTB.
Buiuucnenus:

110 YPaBHEHHUSIM XHMHUYECKHX PEaKIHi

Ka4deCTBE

A30THBIX u

pacro3HaBaHue U

[Ipon3BOaUTH BBIYMCICHUS TI0 XUMHUYECKUM
YpaBHEHUSIM.

Hcnonp3oBare NpU  BHIMOJIHEHUH  Y4EOHBIX
3aJaHMi  TEeKCThl ~ y4yeOHUKa,  CIPaBOYHBIE
MaTepHuabl (mepuouyeCcKyo CUCTEMY

xuMu4eckux aneMeHToB . 1. MeHneneena,
Ta0IMUIly PAacTBOPUMOCTH KHCIOT, OCHOBAaHUU M
cojieil B  BOJE, ODJICKTPOXUMUUYECKHUUA  psif
HaAIpPSDKEHUN METAJLIOB)
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OO01mas xapakTepuCTHKa
XUMHYECKHX dJIeMeHTOB IV A-
TPYIIIIBL.

Yraepon u KpeMHHI, U UX
COCJIMHEHUS

OO1m1ast XxapakTepuCTHUKa 37eMEeHTOB [V A-rpymisl.
Oco0eHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHMSL.

Yraepon, aJUIOTPOITHbBIE Moau(UKAIIH,
pacrpocTpaHeHHe B Tpupojae, (u3ndYeckue u
XUMUYecKne cBoicTBa. Ancopomus. Kpyrosopor
yriepoja B IpUupoJe.

Oxcunsl yraepoaa, ux Gu3nyecKue 1 XUMUYECKUe
CBOMCTBA, JCHCTBHE HA JKHUBBIE OPraHU3MBI,
MOJIyYEHUE W TPUMEHEHHE. OKOJOTMYECKHE

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHN
CBOMCTB  3yeMeHTOB  [VA-rpynnel m  ux
COEIMHEHUH C yUETOM CTPOEHHUS UX ATOMOB.
XapakTepu3oBaTh (U3NYECKHE M XUMHUYECKHE
CBOMCTBA MPOCTBIX BEILECTB YIVIEPOJA U KPEMHUS
U UX COCAMHEHHWH (OKCHUIOB YIJIEpO/a, YrOJIbHOM
KHUCIIOTBI,  KapOOHATOB,  OKCHIA  KPEMHHUS,
KPEMHHEBOW KHUCIIOTHI, CHJIMKATOB), CIIOCOOBI MX
MOJIyYeHUSs, IPUMEHEHUE U 3HaUYEHUE B PUPOJIE U
YKU3HU YeJIOBEKa.




poOJIeMBbl, CBS3aHHBIE ¢ OKcHaAOM yriaepoaa (IV),
TUIOTe3a II00AJbHOTO TMOTEIUICHHUS KJIMMara,
MAPHUKOBBIN YPPEKT.

VYronpHas kucioTa U e€ conu, uX (U3NYeCcKue u
XUMHUYECKHUE CBOMCTBA, MOJyYeHHE U IPUMEHEHHE.
KauectBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonbs3zoBanne xkapboHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJIEHHOCTH M CETTbCKOM XO0351CTBE.
[lepBoHavasibHbIe TIOHATHS OO0 OPraHUYECKUX
BEIIECTBaX KaK O COCIUHEHHSX yriepojna (MeTaH,
9TaH,

STWJIEH, alleTWJICH, JTaHOJl, IJIMIIEPUH, YKCyCHAas
KHUCJIOTA).

[IpupoaHble UCTOYHHKHU YTIEBOJOPOAOB (yroib,
NPUPOAHBIA  Ta3, He(PTh), NPOAYKTHI  HX
nepepaboTku (O€H3MH), UX pPOIb B OBITY U
MIPOMBIIIIIICHHOCTH.

[TonsiTHEe O OHMOJOTMYECKH Ba)XHBIX BEIIECTBAX:
XKupax, OenKax, yriieBoJlax — U UX POJId B KU3HU
YeJI0BeKa. MarepuanbHoe €MHCTBO
OpPTraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUHN.
Kpemuuii, ero ¢usnueckue U XUMHYECKHE
CBOWCTBA, MonyueHue u npumeHeHue. CoeTnHeHus
KpeMHusi B npupoze. OOmue mpeacTaBieHus 00
okcuze kpemuus (IV) u kpeMHHEBOM KucioTe.
Cunukatsl, UX UCIIOJIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBINIUIEHHOCTH. BaxHeline CTpOUTEIbHBIE
MaTepuanbl: KepaMHKa, CTEKJIO, I[EMEHT, OeToH,
KeIe300€TOH. [TpoGaembr 0e30macHOTO
WCIIONBb30BAHUSI CTPOUTEIBHBIX MaTepUaiOB B
HOBCEIHEBHOMN KU3HU.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

OOBSCHATD  IPUUMHHO-CIIEJICTBEHHYIO  CBSI3b!
CTPOEHHUE BEILECTBA — CBOMCTBA — IPUMEHEHUE
— Ha IpUMEPAX COSAUHEHUN yriaepoaa U KpEMHHUS.
Onpenensat KapOOHAT- W CHUJIMKAT-UOHBI B
pacTBope.

OOBACHATH CYLIHOCTh 3KOJOIMYECKHX MpoOiIeM,
CBSI3aHHBIX C HAXOXKJIEHHEM YIJIEKHCIIOrO Tra3a B
OKpy’Karolel cpeje.

[HoarBepxnarh 0COOEHHOCTHU cocTaBa
OpPraHMYECKHUX BELIECTB MPHUMEpPaMU HPOCTHIX
COEIMHEHUIN (MeTaH, JTaH, 3TWUJIEH, AaLETUJICH,

9TaHOJ,  IJIMLEpPUH,  YKCyCHas  KHCJOTa),
B3aMMOCBSI3b ~ HEOPraHMYECKUX  COEIMHEHUU
yriaepoaa u

OopraHMyeckux BemiecTB. OnUChIBaTh poib OEIIKOB,
KHUPOB U YTJIIEBOJOB B (PYHKLIMOHUPOBAHUH )KHUBbBIX
OpPTaHU3MOB, COCTaB NPUPOIHBIX HCTOYHHUKOB
yIJIE€BOAOPOAOB, HUX poilb B  OBITYy U
IPOMBIIIJICHHOCTH.
[IpoBoUTH  BBIYUCIIEHUS
XUMHYECKHUX PEAKIUH.
[InaHupoBaTh M OCYWIECTBISATH Ha MPAKTHUKE
XUMHYECKHE IKCTIEPUMEHTHI, MIPOBOTUTH
HaOJIOCHUs, JIeNaTh BBIBOJBI IO pe3yiabTaTaM
JKCIIEPUMEHTa MpPH MPOBEACHUU JabOPATOPHBIX
OTIBITOB M MPAKTUYECKHUX paboT.

CnenoBares mnpaBuiiaM Oe3omacHo palboOTHl B
1abopaTopuy TpPU HUCIOJIB30BAHUM XUMHUYECKOU
TOCYIbI M 000PYAOBaHUS.

0  ypaBHEHUSM

Hcnonp3oBarh NpU  BHIMOJIHEHUH  y4EOHBIX
3aJaHUil  TEeKCThl  y4eOHMKa,  CIpaBOYHbBIE
MaTepuabl (ITepnonnueckyro CUCTEMY

xumuueckux oaaemenTtoB JI. M. Menneneesa,




Monenu KpUCTaUIMYECKUX PELIETOK

anmasa, rpadura, pysuiepeHa.

O3HakoMJIeHME C  IIpoLeccoM  aacopOuuu
PacTBOPEHHBIX BEIECTB AaKTUBHUPOBAHHBIM YIJIEM
U yCTPOMCTBOM IIPOTUBOrasa.

O3HakoMJIeHME € OPOAYKIMEH  CHJIMKaTHOU
MIPOMBIIIJIEHHOCTH (Buneomarepuansi:
CHJIMKATHas! IPOMBILIEHHOCTD).

Mopenu MOEeKyJ1 OPraHUYECKUX BEILECTB.
Jlabopamopnuiii onvim:

[lonyuenue, coOupaHue, pacro3HaBaHUE U
U3Y4EHHE CBOMCTB YIIEKHCIIOTO rasa.
[IpoBeneHue KkauecTBEHHbIX peakiuii Ha kKapOoHaT
U CWIMKAaT-HOHbl W U3YyYEHUE NPHU3HAKOB HX
MIPOTEKAHHUS.

Ipakmuyeckue pabomol:

Ne 4. TTonyuenue yriekucioro rasza, u3yuyeHue ero
CBOMCTB.

Ne 5. Pemrenne skcnepuMEHTaNIbHBIX 33J1ad IO
Teme «BakHelme HeMeTallIbl ¥ X COCIUHEHUS
Buvruucnenusa:

110 YPAaBHEHMSIM XMMUYECKUX PEAKLU

TaOJIMIly PACTBOPHUMOCTH KHUCIIOT, OCHOBAaHUU H
cojieil B  BOJE, ODJICKTPOXUMUYECKUUA  pPsif
HaAIPSDKEHUN METAILIOB)

Pa3zngena 3. MeraJLibl M MX
COeIUHEHU S

3.1

OO01me CBOMCTBA METAIIOB

OO6m1ast XapaKTEPUCTHKA XUMHYECKUX JIEMEHTOB —
MCTAJlJIOB HAa OCHOBAaHMU HX IIOJOXKCHHSI B
[Tepuonuueckoit cucteMe XUMHUYECKHUX SJIEMEHTOB
J.1. MenneneeBa u ctpoeHus: aromoB. CTpoeHue
METAaJJIOB. MeTtammmyeckas CBS3b H
MEeTaJUIMYecKasi  KpUCTaJuIMuecKass  pemiérka.
DIIEKTPOXUMHUYECKUH Pl HAMPSHKEHUA METAJUIOB.
dusznuecknue U XHUMHUYECKHE CBONCTBA METAJLJIOB.
O6mwme crocoObl moaydeHusi MeTauioB. [loHsTHe

PackpbeiBaTh CMBICH H3y4aeMbIX TOHSITUH U
NPUMEHSATh ATH MOHATUS NPU ONMUCAHUU CBOMCTB
BEILECTB U UX MPEBPALLECHUAMN.

OOBSICHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB-METAJIJIOB U UX COSIMHCHUM C
y4E€TOM CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHE METAJJIOB, OOIIME
duznYecCKre 1 XUMUIECKHE CBOHCTBA METAJLIOB.




0 KOpPpPO3MH METaUIOB, OCHOBHBIE CIOCOOBI
3aIUThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH,
TIOpATFOMUHNN, OPOH32) ¥ UX IPUMEHEHHE B OBITY
Y TIPOMBIIIICHHOCTH.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:
OO6pa3sibl METAJIJIOB U CIJIABOB.
N3ydyenue pe3ynbTaToB KOPPO3UHM METAJIOB

(BO3MOXHO HCIIOJIB30BAHUE BUICOMATEPUATIOB).
Jlabopamophvie onvimuwl:

O3HakoMJICHHE C 00pa3IiaMy METAJIOB U CIUIABOB,
UX QU3MYECKUMHU CBOHCTBAMH.

Buviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEaKIUi, €CIN OJIUH
W3 pEareHTOB COJICPKUT MPUMECH

Xapakrepu3oBaTh 0O0IIME CIOCOOBI TOTYYEHUS
METaJIOB.

OnuceiBath
KOPPO3HUH.

CrnenoBarp mpaBwiaM 0Oe30macHOi paboOThl B
7a00paTOpUM TPU HUCIOJIB30BAHUM XUMHUYECKOU
MOCY/IbI U 00OPYIOBAHHSL.

[Ipou3BoaUTh  BBIYUCICHHS 10  ypPaBHEHUSM
XUMHAYECKHX PEAKIHUH, €CIIM OJWH U3 pearcHTOB
COJICPKHUT IPUMECH.

VY4acTBOBaTH B COBMECTHOH paboTe B mape WiIn
rpyIre.

CIIOCOOBI 3allUThl MCTAJIJIOB OT

Wcnonb3oBath Mpu  BBIIOJHEHUU  Y4EOHBIX
3aJaHUI TEKCThI yueOHMKa,

CIIpaBOYHBIC MaTrepuabl (ITepuonnueckyro
CUCTEMY  XUMHYecKuX oanemeHros [J[. .

MenneneeBa, TaOIUIly PacTBOPUMOCTH KHCIOT,
OCHOBAaHMM U COJIEH B BOJE, DJIEKTPOXUMHUYECKHUI
ps HaNpsKEHUH METaJJIOB)
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Baxueiinme MeTammibl U UX
COeTUHEHUS

16

[[{enounsie MeETaJjbl: MOJI0XKEHHE B
[Tepuonnueckoit cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JAN. Menneneea, CTpOEHUE HUX aTOMOB,
HaxoxaeHue B npupoje. Dusmueckue u
XUMHYECKHE CBOWCTBA (HAa TpHUMEpe HATpUsi U
kaymmst). OKCUIBI ¥ THAPOKCHUJIBI HATPHUS U KaJHs.
[IpumeHeHne  MIEOYHBIX  METAIOB M HX
COETUHEHU.

IllenoyHO3eMENbHBIC METAJIbI MATHUM U KaJIbIHM:
MOJIOKEHIE B [Tepronnueckon CHCTEME
xuMudeckux aiaemeHToB .M. Menneneena,
CTPOCHUE HMX aTOMOB, HAXOXJECHUE B MPHUPOJE.
du3nueckre M XMMHUYSCKHUE CBOMCTBA MarHus M
Kaablys. BaxHelmmume CcoeaIuHEHUS KaJlbIUsI

OOBSCHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB-METAIVIOB M UX COCINHEHUH B
rpynmnax ¢ y4éToM CTPOSHHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKHE M XUMHUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB METAIJIOB M HX
COCMMHEHUIN (OKCHAOB, THIPOKCHIOB, COJICH),
CIoCcOOBI UX TONyYeHUs, TPUMEHEHUE U 3HAUCHUE
B IIPUPOJIC U )KU3HH YEIOBEKA.

YcTaHaBnMBaTh MPUYUHHO- CIEICTBEHHYIO CBSI3b:
CTPOCHHE BEIEeCTBAa — CBOMCTBAa — MPUMEHEHHUE
— Ha MPUMEPAxX U3y4aeMBbIX BEIIECTB.
Pacno3naBath ¢ IOMONIBIO  KAa4eCTBEHHBIX
peaKI_[I/II‘/JI HOHBbI MCTAJJIOB: Mar"Husd, KaJbIus,
amroMunms, 1uHKa, skeneza (II) w xenesa (III),




(okcun, ruapokcun, conu). KECTKOCTh BOJBI U
CrocoObI e€ yCcTpaHeHUs!.
AJIOMUHUI: TOJOXEHHUE B
CUCTEME XUMUYECKUX
anemeHTtoB J[.MI. MenzeneeBa, CTpOE€HHE aToOMa,
HaxoxJaeHue B npupoge. Duzuueckue U
XUMHUYECKHUE CBOMCTBA amoMHUHHSA. AMQOTepHBIe
CBOMCTBA OKCH/JIa U TUIPOKCHJIA ATFOMUHHUSL.
Kenezo: nmonoxxenue B Ilepuonnueckoit cucreme
xumuueckux snemeHtoB .M.  MeHneneesa,
CTPOGHHME aToMa, HaxOXJICHHE B TPHUPOJE.
®usznueckue M XUMHUYECKHE CBOWCTBA JKeje3a.
Oxkcubl, ruAPOKCH B U coiu xkene3a (1) u sxenesa
(IIT), mx coctas, CBOMCTBA U MOTYYECHHUE.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Oco0EeHHOCTH B3aMMOJIEHCTBUS OKCUIA KaabIUs U
HaTpusi C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

OkpaiuBaHue MJIaMeHd MOHAMM HATpHs, Kalus U
KaJIbIIUS (BO3MOKHO HCIIOJIb30BaHNE
BHJIEOMATEPHAIIOB)

Hccnenosanue cBONUCTB KECTKOU BOJIBI.

[Iporiecc ropeHus xenesza B KUCIOPoae (BOZMOKHO
HCIIOIh30BaHNE BHICOMATEPHAIIOB).
Jlabopamopuvie onvimai:

[IpoBeneHne KavyeCTBEHHBIX PEAKIMNA Ha HWOHBI
(Maruus, KanbIys, aTIOMUHUS,

uunka, xeneza (II) u xenmeza (III), memu (II),
OMMCaHue MPU3HAKOB UX MPOTEKAHUSI.
HccnenoBanue aMpoTepHBIX CBOMCTB THAPOKCHIA
QIIOMUHHUS U TUAPOKCH/IA [IUHKA.

Ilpakmuueckue pabomul.

[Tepuonuueckoit

meau (II). oka3eiBath amQoOTepHBI XapakTep
OKCHJIOB U TUJIPOKCHU/IOB aJTIOMUHUS U [IUHKA.
[InanupoBaTh W OCYIIECTBIATH Ha IIPAKTUKE
XUMHYECKHE 9KCIIEPUMEHTHI, MIPOBOAUTD
HAOJIO/IEHUs, JeNaTh BBIBOJBI IO pe3yJibTaTaM
JKCIIEPUMEHTA MPHU MPOBEACHUU JTaOOPATOPHBIX
OTIBITOB U MPAKTUYECKUX PaOOT.

CnenoBare mnpaBuiaM Oe3omacHoi paboOThl B
1abopaTOpUM MPU HCIOIH30BAHUH XHUMHUYECKOU
MOCYZAbl M 000y I0BaHUS.

[Ipou3BOANTE BBIUUCIEHHS MO XUMHYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOW paboTe B mape Wix
rpymIe.

BoicTpanBath  pa3BEpHYTble NHUCHMEHHBIE W

YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4eOHHMKA M CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM NMOHATUMHBIM ammapar
Kypca XUMHH




Ne 6. JK€ctkocTh BO/IBI M METO/IBI €€ YCTPAHEHHUS.
No 7. PelieHne SKCHEPUMEHTAIBHBIX 3a7a4 10
TeMe «BaxHeHIe MeTalllIbl 1 X COCTMHCHUS.
Buviuucnenus:

110 YpaBHEHUSIM XUMHYECKUX PEAKIUH, €CIU OJIUH
W3 peareHTOB JaH B M30BITKE WM COJCPIKHUT
MIPUMECH;

MacCOBOM J0JIM BbIX0Ja IPOJYKTa peaKuu

Pa3zgen 4. XumMusd u
OKpY:KaKlas cpeaa

4.1 | Xumus 1 oKpyxarolas cpena 3 BemectBa 1 mMarepuanbl B IOBCEIHEBHOM XU3HU | XapaKTepu3oBaTb pPOJb XHUMHH B Pa3IU4HbIX

yenoBeka. be3zomacHoe ncnonp3oBaHue BEelIECTB U | chepax — NEATENbHOCTH IO,  OCHOBHBIE

XUMHUECKUX peakuuil B ObIiTy. IlepBas momouns | BellecTBa U MaTepuaibl, IPUMEHSEMBIE B JKU3HU

IIPY XUMUYECKHUX 0’KOTaX U OTPaBICHUSAX. COBPEMEHHOro uyesioBeka. OOBSCHATh YCIOBUS

XUMHUYECKOE 3arpsi3HEHUE OKpYy’Karollledl cpeabl | 0e30acHOTO  WCIIOJIb30BAHMSA ~ BELIECTB U

(mpenenbHas AOMyCcTUMAs XUMHUYECKHUX

KOHLEHTpalus BeulecTB. Poib XuMuuM B pelieHnH | peakuuid B ObITYy. AHAJIM3UPOBaTh U KPUTHUECKU

9KOJIOTHYECKUX MTPOOIIEM. OLICHUBATh UH(POPMALIUIO 0 BIIMSIHUU

Xumuueckuii Ikcnepumenm: IIPOMBIIIJIEHHOCTH, CEJIbCKOTO XO0351ICTBa,

Jemoncmpayuu: TPAaHCIIOPTa M Jp. HAa COCTOSIHME OKpY)KArOIIeH

N3yuenune 06pa3iioB MaTepraioB (CTEKIIO, CIUIABHI | CPEJIbI.

METAaJUIOB, MTOJIMMEPHBIE MaTEpPHAIIbI) YMeTp  OKa3blBaTh MEPBYID  IIOMOIIb  IIPH
XUMHUYECKHUX 0KOTax U OTPaBJICHUSIX.
[IpunumaTh ydacTHe B OOCYXKIEHHH THpoOiIeM
XUMUYECKOM M SKOJOTMYECKOM HaIIPaBIECHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  TO3ULHUIO  TI0
npobiieMe M IpenajaraTb BO3MOXKHBIE MYTH €€
pelieHus

PezepBHOE Bpemst 3
OBIIEE YNCJIO HACOB I1O 68

I[TPOIT'PAMME




TEMATHUYECKOE IINTAHUPOBAHUE
9 KIJIACC (ouHo-3a04Hast popma 00ydeHHsI)
1 yac B Henenmo, 34 Jaca 3a roj

Komn
Ne | HammeHoBaHUE pa3/ielioB U TEM | YECTB
Copepxanrie 00y4eHUs OcHoBHBIE BUBI ACSITEILHOCTH 00Y4aIOIINXCS
/o y4eOHOro mpeamMera 0
4acoB
Pa3gean 1. BemiecTtBo u
XHMHYECKHE PeaKiuu
1.1 | [ToBTOpeHue u yroyoneHue 2 [Tepunoanueckuit 3akoH. Ilepuoanueckas cucrema | XapaKTepu30BaTh XMMHUYECKUE SJIEMEHTHI TIEPBBIX

3HAHUI OCHOBHBIX Pa3/EIOB
Kypca 8 kiiacca

xumuueckux anementoB [ M. Menneneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XHMMHMUYECKHX DJIEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, Kajusl, KajblUsl U MX COCIMHEHUHA B
COOTBETCTBUHM C TIOJIOXKEHHEM DJJIECMEHTOB B
[Iepuoanueckoii cucTeMe U CTPOCHHEM UX aTOMOB.
CrpoeHue BeliecTBa: BHJBI XUMHUYECKOW CBSI3H.
Tunel KpUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOWCTB BEHIECTBA OT THUIA KPUCTALIAYECKOMN
PELIETKY U BUAA XUMUYECKOU CBS3H.
Knaccudukamms n HOMEHKJIaTypa
HEOPraHUYECKHUX BEIIeCTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IU4YHBIM KJIaccam
HEOPraHUYECKUX  COCJUHEHUU, TeHEeTUYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

O03HAKOMJIEHHE C MOJEISAMH KPUCTATUTMYECKUX
pPELIETOK HEOPTraHUYECKUX BEIIECTB — METAJVIOB U
HeMeTaloB (Tpadura © anMasa), CIOXKHBIX
BEIIECTB (XJIOpHUIA HATPHUS)

TpEX TMEpUOJOB, Kalusl W KajdblHMs 10 UX
nonoxenuto B Ilepmoguueckor cucreme JI. U.
Menpaeneena.

KnaccudunupoBars 1 Ha3bpIBaTh HEOPTaHHUECKUE
BEILIECTBA U3YYEHHBIX KJIACCOB.

OmnucelBaThb  0o0IME  XUMHMYECKHE  CBOMCTBA
BEILIECTB PA3JIMYHBIX KJACCOB, MOJTBEPKIATH
CBOMCTBA NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI
XAMHYECKHUX PEAKIUH.

Onpenenarb BUJ XUMHUYECKOW CBSI3U U THII
KPUCTAJUTMYECKOW PEIIETKU BEIIECTBA.

[Iporno3uposats CBOICTBa BELIECTB B
3aBUCHUMOCTH OT UX CTPOEHHUSI.
BeicTpanBath  pa3BEpHYThIE MHCBMEHHBIE U

YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaioB, IPaMOTHO
HCIIOJIb30BATh M3YYCHHBIM MOHATHUHHBIN anmapar
Kypca XUMHUH




1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XMUMHYECKUX PeaKIni

Knaccudukanmss XMMHUYECKHMX  peakmuid 1o
pa3nUyHBIM IpU3HaKaM (IO 4YHUCIy M COCTaBy
Y4acCTBYIOIIMX B PEAKIMHU BEUIECTB, 10 TEILIOBOMY
3¢ deKTy, M0 HM3MEHEHUIO CTENEeHEH OKMCIECHUs
XUMHUYECKHUX DJJIEMEHTOB, II0 0OOpaTUMOCTH, IIO
Y4acCTUIO KaTaJln3aropa). JK30- "
SHJAOTEPMHUUYECKHE PEAKLHMH, TEPMOXUMHUYECKUE
YPaBHEHUH.

[lonATHE O CKOpPOCTHM XHMHMYECKOW PpEaKIuu.
[Tonsatne 00 oOOpaTUMBIX ¥  HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHaTue o roMOreHHbIX 1
rereporeHHelx peakuusx. Ilonsarue o xartanmse.
[lonsaTHe 0 xuMH4yeckoM paBHOBecHH. (DaKTOpHI,
BIIMSAIOIUE HA CKOPOCTh XMMHYECKON peakLuu U
ITOJIOKEHNE XMMUYECKOTO PABHOBECHSI.
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE

peakuuu, 3JIEKTPOHHBIM OanaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENbHONW  peakuuu.  CocraBicHHE
YPaBHEHUN  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ NCIOJIB30BAHUEM METO0/1a AJIEKTPOHHOTO
OanaHca.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

HccnegoBanue 3aBHCUMOCTH CKOpPOCTH
XMMHYECKON PEAKIMU OT BO3ACHCTBUS Pa3IMYHbBIX
(akTOpoB.

OnkITHI, WJUTFOCTPUPYIOIITHE MIPUMEPHI
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIHHBIX peakimii

(TropeHme, peakiuu pa3ioKeHUs, COCTUHCHUS).
Buviuucnenus:

KOJIMYECTBA BEIeCcTBa, 00bEMa M MACChI PEareHTOB
WU TPOAYKTOB MO YPAaBHEHUSIM XHMHYECKUX
peakuuii

PackpbiBaTh CMBICH H3y4aeMbIX TIOHSATUH U
MPUMEHSTh 3TU MOHATHUS MPU ONMUCAHUU CBOMCTB
BEILECTB U UX IPEBPALLECHUMN.

KnaccudumupoBarh XMMHYECKHE pPEAKIHUH TI0
pa3IMYHBIM IPU3HAKAM.

YcraHaBiIMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHUYECKON peaklMU OT pa3INyHbIX (PaKTOPOB.

[IporHo3upoBatb  BO3MOXKHOCTH  IPOTEKAHMS
XUMUYECKHX  IIPEBpAllleHU B PA3JIMYHBIX

YCIIOBHSIX.
Onpenenarb OKUCIUTEIb W BOCCTAaHOBUTEIHh B
OBP.

CocTaBiATh SIEKTPOHHBIN 0aIaHC peaKIuu.
[Ipon3BOaUTE BBIUMCIEHUS NO XUMUYECKUM
YpaBHECHUSIM.

YyacTBOBaTh B COBMECTHOW paboTe B mape Wid
rpymnmne. BeicTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOW Ha MHPOPMAIUIO U3
y4eOHHMKA M CIPABOYHBIX MATEPHAIOB, TPAMOTHO
MCIIOJIb30BaTh W3YYEHHBI NOHATUMHBIN ammapar
Kypca XMMHH




1.3

DIIEKTPOIUTHYECKAS
Jccoranus. XUMUYECKUe
PEaKIuu B pacTBOPax

Teopuss ~ 3AEKTPOJUTUYECKONM  JMCCOLIMALIMH.
DNEKTPONMTBl W HEIJNCKTPOJUThl. KaTnoHsl,
QHUOHBL. MexaHU3M JUCCOIMAIIMU BEIIECTB C
pa3IMYHBIMHU BHIAMH XUMHYECKOU CBs3U. CTETNICHb
nucconuanui. CHIbHBIE U c1a0bIe SJICKTPOJIHUTEHI.
Peakuuu noHHoro ooMeHa. Y ciioBus

MPOTEKAHUS PEaKIUi HOHHOTO OOMeHa, TIOJTHBIC U
COKpalI€HHbIE HOHHBIE YpaBHEHHS pPEaKIMM.
CBoiicTBa KHCJIOT, OCHOBAaHUHM U COJIEH B CBETE
MpEeACTABICHUI 00 ANEKTPOJIUTHYECKON
nucconuanuu. KauecTBeHHbIE peaklui Ha MOHBIL.
ITonsTHE O TUAPOIU3E CONIEH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

HccnenoBanue 3MeKTPONPOBOIHOCTH PACTBOPOB
BEILIECTB, Mpolecca JAUCCOUMALMM  KHUCIIOT,
menoye u cosieid (BO3MOXXHO HCIIOJB30BAHHE
BUJICOMATEPHAIIOB).

OIBITHI, WJUTFOCTPHUPYIOIITNE MIPU3HAKU
MPOTEKAHUS peakuuii HWOHHOTI'O obmeHa
(oOpazoBanne  ocajaka,  BBIJEJICHHUE  Trasa,
o0Opa3oBaHHe BOIbI).

Pacrio3sHaBaHue HEOPraHWYECKHUX BEHIECTB C
MOMOIIIbIO KAUECTBEHHBIX PEAKIIUNA HA UOHBI.
Jlabopamopmuwiii onvim:

N3yueHne mnpu3HAKOB TMPOTEKAHUS  PEAKIUHU
MOHHOTO OOMEHa B PacTBOpaX JJIEKTPOJIUTOB (C
oOpa3oBaHMEeM  OCaJKa, BBIICICHHEM  rasa,
o0pa3oBaHHEM BOJIbI).

Ilpakmuueckas paboma:

No 1. Pemienne sKCHEpUMEHTAIBHBIX 3a7a4 IO
TEeMe.

Buiuucnenus:

PackpbiBaTh CMBICT U3y4aeMbIX TOHATHI, @ TAKKE
CMBICJI TEOPUH IIEKTPOJIUTUYECKON AUCCOLIMALINH.
OOBSCHATH  NPUYMHBI  BJIEKTPOIPOBOJHOCTU
BOJIHBIX PACTBOPOB BEIIECTB, pa3inyaTh caadbie U
CUJIbHBIE 3JEKTPONUTHL. COCTaBIATH YypaBHEHUS
JUCCOIMAUU

KHCJIOT, IIEJIoYeil W  COJIel, TIIONHEIE U
COKpall€HHbIE HMOHHBIE YPaBHEHUS XUMHUYECKHX
peakiuii MOHHOr0 OOMEHa, KpaTKUE€ HOHHBIE
YpaBHEHUS MIPOCTHIX PEAKIUI THIPOJIN3a COJIEH.
XapaktepuszoBaTh OOIIME XUMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB HA OCHOBE TEOpPUU
3JIEKTPOJIUTUYECKON TUCCOUUALINM; TOATBEPKAATH
CBOMCTBA NMpPUMEpPAMU MOJIEKYJISPHBIX U HOHHBIX
YpaBHEHUN XMMHUUYECKUX PEAKIIUH.

Pemiate skciepuMeHTaNIbHBIE 3a/1a4U IO TEME.
[manupoBaTh W OCYIIECTBISATH HA MPAKTUKE
XUMUYECKHE JKCIEPUMEHTHI, MIPOBOJIUTH
HaOJIOZICHUS, JieNaTh BBIBOABI MO pe3yJbTaTaM
JKCIIEPUMEHTA TPH TPOBEACHUU JTabOPaTOPHBIX
OTIBITOB U MIPAKTUYECKUX PaOOT.

CnenoBate mpaBuiaM Oe3omacHoi pabOTHl B
7abopaTOpuM TPU MCIOIB30BAHUH XHUMHYECKOU
MOCY/BI M 000PyTIOBaHUS.

[IpoBOAMTH  BBIYUCICHHS 1O  XUMHUYECKHM
ypaBHEHHUSAM. Y4acTBOBATh B COBMECTHOM paboTe
B mape WM rpymnmne. BricTpanBath pa3BEPHYThIE
MMCbMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
“HPOPMAIIUIO U3 yUYeOHUKA U APYTHX UCTOYHUKOB
uH(popMaluu, B ToM uncie MHTepHeTa




10 YPaBHEHUSIM XUMHYECKUX PEAKIUN

Pa3zgen 2. HemeTaaasl U X
coeINHeHud

2.1

OO0m1as XxapakTepucTUKa
XUMHUYECKHUX 31eMeHTOB VIIA-
rpynisl. ['agoreHst

OO6mas xapaktepucTrka rajoreHoB. Oco6eHHOCTH
CTPOCHUSI ~ aTOMOB,  XapaKTEpHbIE  CTEINEHU
okucaeHus. CtpoeHne M (PU3NYECKHUE CBOHCTBA
MPOCTHIX BEIIECTB — rajJOreHoB.

XUMHUYECKHME CBOMCTBA Ha IIpUMeEpe XJopa
(B3amMoJIelicTBHE C MeTaulaMH, HEMETaJllIaMH,
IeI04YamMu ).

XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHE
CBOWCTBA, MOJIydyeHUe, IpuMeHeHue. Jlencraue
XJIOpa U XJIOPOBOJIOPO/IAa HA OPraHU3M YEJIOBEKA.
Baxneiiine Xjaopuapl M HMX HaxO0XJICHHUE B
MIpUpO/IE.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

OnbIThI, OTpaxaromye GU3nIecKre U XUMUYECKUE
CBOMCTBA TAJIOTEHOB M X COSAMHEHUH (BO3MOYKHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
O3HaKOMIJICHHE c
(ramoreHuIoB).
Jlabopamopmwiii onvim:
W3yueHne CBOMCTB COJSIHOM KUCIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEaKIUN Ha XJIOPU[I-
HOHBI.

Ilpakmuueckas paboma

No 2: TTonmyyeHue COJISTHON KHUCIIOTHI, U3yYEHUE €&
CBOMCTB.

Boruucnenus:

O6p asnnamMu XJIOpUa0B

OOBsCHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB HEMETAJUIOB U UX COEIMHEHUH B IIpeaeIax
MajblX NEPUOJOB M  IVIABHBIX  HOATPYIIII
[Tepronnueckoit CHCTEMbBI XUMHYECKUX 3JIEMEHTOB
C Y4€TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBath (U3HYECKUE H XUMHYCCKHE
CBOMCTBa MPOCTHIX BEIIECTB TajoOreHoB (Ha
npuMepe  XJiopa) M CJHOXKHBIX  BELIECTB
(x;mopoBoIOpOAa, XJIOpUAA HATPHUS), CIIOCOOBI MX
MOJTYYEHHUS, TPUMEHEHUE U 3HAYEHUE B NIPUPOJAE U
JKU3HU YETIOBEKA.

Ornpenenars XJI0pUI-UOHBI B PACTBOPE.
[InaHupoBaTh W OCYIIECTBIATh Ha NPAKTUKE
XUMUYECKHE JKCIIEPUMEHTHI, MIPOBOJIUTH
HaOIIO/IEHUS, IeJIaTh BHIBOIBI 110 pe3yiibTaTaM
SKCTIIEPUMEHTa TPHU TMPOBEICHUU JAOOPATOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CnenoBare mnpaBuiaM Oe3omacHoW paldoOTHl B
naboparopuu TMPH HCIONH30BAHUH XUMHUYECKOU
TOCYIbI M 000PYAOBaHUS.

BricTpauBath  pa3BEpHYTHIE MHUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HWHQPOPMALUIO W3
yueOHUKa M CIPABOYHBIX MaTEepPHAlIOB, TPAMOTHO
HCIIOJb30BAaTh M3YYCHHBIM MOHATHIHBIN anmapar
Kypca XUMHUH




10 YPaBHCHUAM XUMHUYCCKUX peaKum”I, €CJIn OJJMH
U3 pC€arcHToB J1aH B H30BITKE
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OO01as xapakTepUCTHKA
XUMHUYECKUX d1eMEHTOB VIA-
rpymisl. Cepa 1 €€ coeuHeHuUs

OOm1ast XapakTepUCTUKA 3JIEMEHTOB VIA-TpyIIIbL.
OCOOEHHOCTH CTPOEHMS AaTOMOB, XapaKTEepHbIE
CTEIIEHU OKUCIICHUS.

Crpoenre u (¢u3nyeckue CBOHCTBA MPOCTHIX
BELIECTB — KHUCJIOPOJa U Ccepbl. AJUIOTPOIHBIE
MOJU(UKAMK KUCIOpOJa U cepbl. XUMUYECKUE
CBOMCTBA CEPBI.
CepoBonopon,  CTpoeHHE,
XUMHUYECKHE CBOKCTBA.
Oxcuapl cepbl Kak HPEICTaBUTENIH KHUCIOTHBIX
OKCH/JIOB.

CepHast KucioTa, (QU3MUECKHE U XHUMHUYECKHE
cBoiicTBa (001IMe KaK

MPEJCTaBUTEIIA Ki1acca KUCIIOT U CrIeU(pHUECKUE).
XHMMHMYECKUE PpEaKUuH, JIeKaluue B OCHOBE
IPOMBIIIIEHHOTO CrHoco0a TOMXy4eHUs] CepHOU
kucnotTel. [Ipumenenne. Conu CepHON KHUCIOTHI,
KayecTBEHHasl peakiys Ha Cylb(ar-1oH.
Haxoxnenne cepol n €€ COeMHEHUN B MPUPOJIE.
XHMMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpersbl
COCTUHEHUSIMU  cepbl  (KHCIOTHBIE  JOXK/H,
3arps3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALEHUS.

buznveckue H

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

O3nakomnieHne ¢ oOpasmamMu ceppl M €€
COCMMHCHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB).

Hab6mronenue mporecca oOyriauBaHus caxapa IMmoj
JENCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimbi:

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB  ayemMeHTOB  VIA-rpynmbl U uX
COCIMHEHUH C YUYETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (U3MYECKUE M XUMHUYECKUE
CBOMCTBa MpPOCTOro BewlecTBa ceppl U €€
CoeuHEHU (CcepoBOAOPOJA, OKCHUIOB CEpHI,
CepHOW KHCIOTHI, CyIb(}aToB), CIIOCOOBI HX
MOJTyYeHUsl, MPUMEHEHUE U 3HaUE€HUE B IPUPOJIC U
YKU3HH YETIOBEKA.

Onpenensath HaTU4Ke CylIb(paT-uHOHOB B PACTBOPE.
OOBACHATH CYIIHOCTh IKOJIOTUYECKUX

npobiiem, CBSI3aHHBIX c nepepaboTKoi
COEUHEHHI CEPBI.

[InaHupoBaTh W OCYIIECTBIATH Ha NPAKTUKE
XUMUYECKHE JKCTICPUMEHTHI, MIPOBOJIUTH
HAOMO/IeHUs, JAeNaTh BBIBOJBI IO pe3ylbTaTaM
JKCTIEPUMEHTA.

CnenoBate mnpaBuiamM Oe3omacHoi pabOTHl B
7abopaTOpU TPU HCIOIH30BAHUH XHUMHYECKOU
MOCY/bl M 000pYyIOBaHUSI.
[Ipon3BOAUTE  BBIYKUCICHUS  TI0
YpaBHEHUSM.

Hcrnonb30BaTh MpU  BBITOJTHECHUH
3alaHuii ~ TEeKCThl ~ y4eOHHMKA,  CIPaBOYHBIC
MaTepHuaIbl (ITepuoauueckyro CUCTEMY
xuMHdeckux aneMeHToB . 1. MeHneneena,
TaOJIMIly PAcTBOPUMOCTH KHUCJIOT, OCHOBAaHUN H
collei B  BOJAE, DJIEKTPOXUMUYECKHH  psin
HaIpsHKEHUH METAIIOB).

Hcnonb3oBaTh TpW  BBIIOJHEHUU  y4EOHBIX
3aaHU W B MPOIIECCE HCCIEI0BATEIbCKOMN

XUMHNYECKUM

y4eOHBIX




W3yueHne XMMHUYECKHX CBOMCTB pa30aBiIeHHON
CEpPHOM KHUCIIOTHI.

[IpoBeneHue KaueCTBEHHOW PeaKIny Ha Cyibdart-
VOH U HaOJII0/IeHue MpU3HaKa e€ MpoTeKaHus

JeATEIbHOCT HAY4YHO-IIOMYJIPHYIO JIUTEPATYypy
XUMHYECKOIO COJIepIKaHus, CIIPaBOYHbIE
Marepuaisl, pecypcsl IHTepHeTa
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OO01as xapakTepUCTHKA
XMUMHYECKHUX 3JIeMEHTOB VA-
rpymmsl. A3ot, pochop u ux
COC/IMHECHHUS

OOm1ast XxapakTepuCTHKa AJIEMEHTOB V A-TPYIIIBL.
OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUSI.

A30T, pacipocTpaHeHue B IpupoJie, GU3nIecKue u
XMMHYECKHE cBoicTBa. KpyroBopor aszora B
IpUpoJIE.

Ammuak, ero (u3M4YecKHe W XHMHYECKHE
CBOWCTBa, moiydyeHue U npumeHenue. Conu
aMMOHHS, WX (HUIUYECKHE ¥  XHUMHUYECKUE
CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI AMMOHHSI.

A30THas KuCioTa, €€ MmojydeHue, pU3HUecKue u
XUMHUYECKHUE CBOMCTBA (O0IHE KaK MPEACTaBUTEIS
KJ1acca KUCJIOT U criennuudeckue).
Hcnonp3oBaHne HUTPATOB M COJIEH aMMOHHUS B
KayecTBE MUHEPAIbHbBIX yI0OpeHUH. XuMHUECKoe
3arps3HEHUE OKPYKAIOUIeH Cpeabl COeTMHEHUSIMU
a3oTa (KUCIOTHBIE JOXKH, 3arps3HEHUE BO3/1yXa,
TTOYBBI U BOJJOEMOB).

®ocdop, amnorponHbsle Mogudukamu pocdopa,
dbuzmvyeckue W XUMHYECKHE CBoicTBa. OKcua
docdopa (V) u dpochopnas kuciaora, puzndeckue
"

XHUMHUYECKHE CBOWCTBA, MOJTyYEHHE.
Wcnonb3oBanue docdaros B
MUHEPAIbHBIX YI0OpEHHIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Ka4deCTBE

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB V A-TpyIIibl U UX COCIUHEHUN
C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBath (UIMYECKUE M XHUMHUYECKHE
CBOWCTBA MPOCTHIX BEIIECTB a30Ta 1 ochopa u ux
COoeIUHEHUI (aMMHUaka, cojieii aMMOHUs, a30THON
KHCITIOTBI, HUTpaToB, okcuma (ochopa (V) u
dbochopHoli KHCIOTHI, (hochaToB), CHOCOOBI HX
NOJTy4YEHUs1, TPUMEHEHUE U 3HaYCHUE B TIPUPOJIE U
YKU3HU YeTIOBEKa.

Onpenensitb MOHBI aMMOHUSL M (ocdaT-nOHBI B
pacTtBope.

OOBSICHATH CYIIHOCTh 3KOJOTMYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOXKICHUEM COEAMHEHUI a3oTa u
dbocdopa B okpyKaromiei cpeue.

[InanupoBaTh M OCYIIECTBISTH HA MPaKTUKE
XUMHYECKHE OKCIIEPUMEHTHI, MIPOBOJIUTH
HAOMIO/IEHUs, JeNaTh BBIBOJBI 1O pe3ylbTaTaM
IKCIEPUMEHTa TPU TPOBENEHUH J1a00PaTOPHBIX
OTIBITOB M NMPAKTHYECKON pabOTHI.

CrnenoBath paBuiam 6e3

IpPU  HCIOJIB30BAHUM XUMHYECKOH TIOCYAbl U
00opyIoBaHUs.

[Ipou3BOMUTH BBIYUCICHUS MO0 XUMHYECKUM
YPaBHEHHSIM.

Hcnonp3oBare NpU  BHIMOJIHEHUH  Y4EOHBIX
3aJaHUil  TEeKCThl  y4eOHHKa,  CIpPaBOYHbBIE
MaTepuabl (mepuonyYECKyro CUCTEMY

xumuueckux oaaementoB JI. WM. Mennaeneesa,




O3HakoMJIeHHE C (U3NYSCKUMHU CBOHUCTBAMH
azora, ¢ochopa MU HX COCIMHEHHH (BO3MOXKHO
UCIOJIH30BAHNE BHICOMATEPUATIOB).

OsnakomiieHne ¢ o0pa3uam  a30THBIX U
bochopHBIX yIoOpEHHIA.
[Tonyyenue, coOupaHue, paclo3HABAHUE WU

M3y4EHUE CBOMCTB aMMMAaKa.

B3aumopeiicTBe KOHIEHTPUPOBAHHOM a30THOM
KHCJIOTBI ¢ MeJbI0 (BO3MOXXHO HCIIOJIb30BAHUE
BHJICOMAaTEPHAIIOB).

Jlabopamopuvie onvimei:

[IpoBeneHne KayeCTBEHHBIX peaKIUid Ha HWOH
amMMoHus U (ocdaT-uoH, U H3ydeHHE MPU3HAKOB
HX IIPOTEKAHUS.

Ilpakxmuueckas paboma

Ne 3: Tlonydyenre aMMuaka, U3y4e€HUE €r0 CBOMCTB.
Boruucnenus:

110 YPABHEHUSM XMMHUYECKUX PEaKIUN

TaOJIMIly PACTBOPHUMOCTH KHUCIIOT, OCHOBAaHUU H
cojieil B  BOJE, ODJICKTPOXUMUYECKUUA  pPsif
HaAIPSDKEHUN METAILIOB)
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OO61mas xapakTepucTHKa
XMMHYECKHX 31eMeHTOB [V A-
TPYIIIIBL.

VYrnepoa v KpeMHUH, U UX
COCIUHCHMUS

OO6mas xapakTepucTuka 31eMeHToB [V A-rpynmsl.
OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIICHUSI.

VYraepon, AIIOTPOIHBIE Mo u(UKaIH,
pacrpocTpaHeHHe B TIpupojae, (GU3NYECKHe U
XUMHYECKHe cBoicTBa. ApcopOuus. Kpyrosopor
yriepoja B IPUPOJE.

Oxcuapl yraepona, ux GuU3ndeckue U XUuMHIECKue
CBOWCTBa, JCWCTBHE HA JKUBBICE OPTraHU3MBI,
MOJlydYeHHe M IpHUMEHEHHe. IKOJIOTHYecKHe
poOJeMbl, CBsI3aHHBIE ¢ oKcuioM yriepoaa (IV),
THIOTE3a TJI00AJbHOrO TOTEIUICHHUsST KJIMMaTa,
MMapHUKOBBIN A (PEKT.

VYronbHas kuciaoTa U €€ conmu, uX (U3NYECKue U
XUMHYECKHE CBOMCTBA, MOJTYYEHHE U IPUMEHEHHE.

OOBsCHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUN
cBoiicTB  ayeMeHTOoB  IVA-rpynmsl u  uX
COEIMHEHUI C yUETOM CTPOEHHUS UX aTOMOB.
Xapaktepu3oBaTh (pu3MUecKkHMe M XHUMHUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB YIJIEPOJia U KPEMHUS
U UX COEAMHEHUH (OKCHAOB yriepoja, yrojibHOH
KHCJIOTBI,  KapOOHATOB,  OKCHAA  KPEMHUS,
KPEMHHEBOM KHUCIOTBI, CHJIMKATOB), CIIOCOOBI MX
MOJTyYeHHS, IPUMEHEHNE ¥ 3HAYCHHUE B TIPUPOJC U
AKHU3HH YellOBeKa.

OOBSACHATh  TPUYMHHO-CIICJCTBEHHYIO  CBS3b!
CTPOEHHUE BEIIECTBA — CBOMCTBA — IPUMEHEHUE
— Ha IpUMepax COeIUHEHUH yriepoaa U KpeMHHUSL.
Omnpenensath KapOOHAT- W  CHUJIMKAT-UOHBI B
pacTBope.




KayectBennast peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHAaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEILCKOM XO035HCTBE.
IlepBoHauyasibHble MOHATHS 00 OpraHMYECKUX
BELIECTBaX KAK O COEOUHEHMSX yriepoja (MeTaH,
JTaH,

STWIEH, alleTWIEH, 3TaHOJI, INIMLEPUH, YKCYCHas
KHCJIOTA).

[IpupoaHble UCTOYHUKHU YTIIEBOJOPOAOB (yroJib,
OpUPOJHBI  ra3, He(pTh), NPOAYKTBI  HX
nepepabotku (OEH3MH), WX pPOIb B OBITY U
IIPOMBIIIJIEHHOCTH.

[lonatne 0 OWMOIOTMYECKH BAKHBIX BEIIECTBAX:
KHpax, Oenkax, yriaeBoJgax — U UX pOJU B )KU3HU
YeJoBEKa. MarepuaibHoe €IMHCTBO
OpPraHUYECKUX M HEOPTraHWUYECKUX COCANHEHUN.
Kpemuuii, ero ¢usnueckue u XUMHUYECKHE
CBOMCTBA, NOJIy4eHHE U NpuMeHeHue. CoelnHeHus
KpeMHusi B npupoze. OOuiye npeacraBieHus 00
okcue kpemuus (IV) u kpeMHHEBO KUCTOTE.
Cunukatsel, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH. BakHeWlue CTpOUTENbHBIE
MaTepuajbl: KepaMmuKa, CTEKJIO, LEMEHT, OeTOH,
KEINe300€TOH. [TpoGiembt 0e30MmacHOTo
WCIIOJIb30BAaHUS CTPOUTENbHBIX MaTepHalioB B
MTOBCETHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

Moaenu KpUCTaUIMYECKUX PEIIETOK

anMasa, rpaura, Qyiepena.

O3HakomiieHME € IpOLEccoM  aacopouuu
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM
U YCTPOMCTBOM MPOTHUBOTA3A.

OOBACHATH CYITHOCTh 3KOJOTMYECKHX MpOoOIeM,
CBSI3aHHBIX C HaXOXJEHHEM YIJIEKHCIIOro rasa B
OKpY>Karollel cpenie.

[ToaTBepxnath 0COOEHHOCTH cocTaBa
OpPraHMYECKHUX BEIIECTB IPUMEPAMU IPOCTHIX
COCAMHEHUI (MeTaH, 3TaH, 3TUJIEH, AalleTUJIEH,

9TaHOJ,  IJIMLUEPUH,  YKCYCHas  KHUCIIOTa),
B3aMMOCBSI3b ~ HEOPTraHHMYECKUX  COCIUHEHUN
yriaepojaa u

opraHu4eckux BeuiectB. ONuceIBaTh poiib OENKOB,
KHPOB U YTIICBOJOB B (PYHKIIMOHUPOBAHUH YKUBBIX
OpPraHM3MOB, COCTaB NPUPOIHBIX HCTOYHHKOB
yIJIEBOAOPOOB, WX poilb B  OBITYy W
IPOMBIIIJIEHHOCTH.
IIpOBOHHTB BBIYUCIICHUA
XUMHUYECKHX PEaKIuil.
IIHaHHpOBaTB U OCYHICCTBJIATL Ha TMPAKTHKE
XUMHUYECKHE HKCHEPUMEHTHI, IPOBOJIUTH
HaAOJIIO/IeHUs, JeNaTh BBIBOJBI IO pe3ysibTaTaM
9KCHEpUMEHTa NpU NPOBEJIECHUH JTa0OpaTOPHBIX
OIIBITOB U MPAKTUYCCKHUX pa60T.

CnenoBath mpaBmwiaM 0Oe30macHO paboOThl B
7abopaToOpuy TPU HCIIONB30BAHUM XUMHUYECKOU
HOCY/Ibl U 000PYAOBAHHUSL.

10 YpPaBHCHHAM

Wcnonb3oBaTh MpH  BBIOJHEHUH  y4eOHBIX
3aJaHMi  TEeKCThl ~ y4yeOHUKa,  CIpPaBOYHBIC
MaTepuabl (ITepnoanueckyro CUCTEMY

xuMHdeckux asneMeHToB . 1. MeHneneena,
Ta0NMHUIly PAacTBOPUMOCTH KHCIIOT, OCHOBAaHUU U
collei B  BOJAE, DIIEKTPOXUMUYECKHH  psin
HaIPsHKEHUH METaJIOB)




O3HakoMJIEHME € TOPOAYKLUMEH  CHJIMKaTHON
MPOMBIIIICHHOCTH (Buneomarepuarnsr:
CUJIMKATHAsI IPOMBIIIJIEHHOCTD ).

Moenu MOJeKyJl OpraHM4eCKUX BEIIECTB.
Jlabopamopmwiii onvim:

[lonyuenue, coOupanue, pacro3HaBaHHE U
W3y4YECHUE CBOKCTB YIJIEKUCIIOro ras3a.
[IpoBencHNE KaYECTBEHHBIX PEaKIMi HAa KapOOHAT
U CWIMKAT-UOHbl M HW3YyYEHHE IPU3HAKOB UX
MPOTEKaHUSI.

Ilpakmuueckue pabomol.

Ne 4. TlonyuyeHue yriekucioro rasza, u3yuyeHue ero
CBOMCTB.

Ne 5. Pemienne skcnepuMEHTaNbHBIX 3aad IO
TeMe «BaxkHeHre HeMeTalThl M UX COSIMHEHUS)
Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIIUAN

Pa3zgen 3. MeTaibl M UX
CoOeIUHEHU A

3.1

OO011e CBOMCTBA METAJIOB

OO1m1ast XapaKTepUCTUKAa XUMHUECKUX 2JIEMEHTOB —
METAJUIOB Ha OCHOBAaHMUHM MX TIIOJIOKEHUS B
[lepuonnyeckoit cucreMe XUMHYECKUX JI€MEHTOB
J.1. MenneneeBa u ctpoeHust aroMoB. CTpoeHue
METAaJUIOB. Merannuueckas CBSI3b "
MeTaJuInYecKass  KPHUCTAJUTMYEeCKas  pemérka.
DNEKTPOXUMHUECKUI psil HAIPSDKEHUM METaJlsIoB.
Ou3nuecKkne U XMMHUYECKHE CBOWCTBA METAIUIOB.
O6mme crocoObl nonyueHus: meramwios. [lonarue
O KOppO3MM METAIJIOB, OCHOBHBIE CIIOCOOBI
3alUThl X OT Koppo3uu. CruiaBbl (cTajib, YyryH,
JTIOpATIOMUHHM, OpOH3a) U KX TPUMEHEHUE B OBITY
Y TIPOMBIIIIJICHHOCTH.

Xumuueckuii IKcnepumenm:

PackpeiBaTh CMBICT HW3y4aeMbIX IIOHATHH H
IPUMEHSATh 3TU NOHSATHS MPU ONUCAHUU CBOMCTB
BELIECTB U UX MPEBPAILECHU.

OOBsCHATH 00I1IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJJIOB U UX COEIMHEHUN C
Y4ETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHE METauIoB, OOIIHe
duznyecKkne 1 XuMUYECKHE CBONCTBA METAJLIOB.
XapakTepu3oBaTh 0OIIME CIMOCOObI MOTY4YEHUs
METAJIJIOB.

OmnwuceiBaTh CcHOCOOBI  3aLIUTHl  METAJUIOB  OT
KOPpO3UH.




Jlemoncmpayuu:

OO6pa3siibl METAJIJIOB M CTJIABOB.

N3yuenue pe3ynbTaToB KOPPO3UH  METAJIOB
(BO3MOHO HMCIIOJIb30BAHKUE BUICOMATEPHATIOB).
Jlabopamopuvie onvimei:

O3HakoMiIeHHE ¢ 00pa3IlaMu METAJIOB U CILIABOB,
UX GU3UYECKUMU CBOMCTBAMHU.

Buviuucnenus:

110 YpaBHEHUSIM XUMHYECKUX PEAKIUH, €CIM OJIUH
W3 PEareHTOB COACPKUT IPUMECH

CrnenoBarp mpaBwiaM Oe30macHoOi paboOThl B
7a00paTOpU TPU HCIOIB30BAHUH XHMHYECKOM
MOCY/IBI M 000PYyIOBAHUSI.

[Ipou3BOANTH, BBIYUCICHUS 1O YpPaBHEHUAM
XUMUYECKUX PEaKIUi, eClu OJAUH U3 PEarcHTOB
COACPKUT IPUMECH.

Y4acTBOBaTh B COBMECTHOW paboTe B Mape WiH
rpyIIe.

Ucnons3oBarh TpW  BBIMOJHEHUHM  YYEOHBIX
3a/laHui TEKCThl yUYeOHMKa,

CIIpaBOYHbBIC MaTepuabl (ITepuoguyeckyto
cucteMy  xuMuueckux anemento [J[. .
MenneneeBa, TaOIUIly PacTBOPUMOCTH KHUCIOT,
OCHOBAaHMH U COJIEH B BOJE, DJIEKTPOXUMHUYECKHUI
ps1 HaNpsKEHUH METaJJIOB)
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Baxueiinme MeTammibl U UX
COeTUHEHUS

[lenounsie METaJLIBI: MOJIOKEHHE B
[Tepuonnueckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JAN. Menneneea, CTpoeHME HUX aTOMOB,
HaxoxaeHue B  npupoje. Dusmueckue u
XUMHYECKHE CBOWCTBA (Ha TpuUMepe HATpUsi U
kayust). OKCUIBI U THAPOKCUJIBI HATPHUS U KaJHsl.
[IpumeHeHne  MIENOYHBIX  METAUIOB M HX
COETUHEHU.

IllenoyHO3eMENBHBIC METAJIbI MATHUM U KaJIbIHM:
MOJIOKEHIE B [Tepuonnueckon CHCTEME
xuMudeckux aaemeHToB .M. Menneneena,
CTPOCHUE HMX aTOMOB, HAXOXJECHHUE B MPHUPOJE.
duznyeckue M XMMHUYSCKHE CBOMWCTBA MarHus M
Kaneusa. Baknelmme coegWHEHHUS KalabIHsA
(okcup, ruapokcun, conu). JKECTKOCTh BOIBI U
CrocoObI €€ ycTpaHEHUSI.

Amomunuii: mnonoxenue B Ilepuoanueckoit
CHCTEME XMMHYCCKHX

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB 3JIEMEHTOB-METAJIJIOB M UX COEIMHEHUN B
rpynmnax ¢ y4éToM CTpOEHHUS UX aTOMOB.
XapakTepu3oBaTth (U3NYECKHE M XUMHUYECKHE
CBOMCTBA MPOCTBIX BEIIECTB METAIJIOB M HX
COeIUHEHUN (OKCUIOB, THJIPOKCHIIOB, COJEH),
CHOCcOOBI UX MOJTYYEHUs, IPUMEHEHNUE U 3HAaUeHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA.

YcraHaBnMBaTh MPUYUHHO- CJIEICTBEHHYIO CBS3b:
CTPOEHHUE BEIECTBA — CBOMCTBA — IPUMEHEHUE
— Ha IPUMEPAX U3yUaEMBbIX BEIIECTB.
PacriozHaBath ¢ MOMOUIIBIO  KAa4€CTBEHHBIX
peakiuii MOHBI METaJVIOB: MAarHus, KaJbIus,
amoMuHus, 1uHKa, kenesa (II) m xeneza (IID),
menu (II). JokasbiBaTh amdoTepHBI XapakTep
OKCHJIOB U THUJPOKCHJIOB aJTFOMUHHUS U LIMHKA.
[InanupoBaTh M OCYLIECTBISTH HA IPaKTUKE
XUMHYECKHE 9KCHEPUMEHTHI, IIPOBOJIUTh




anemeHToB J[.MI. MenaeneeBa, CTpOEHHE aToMa,
HaxoxJaeHue B npupoge. Dusnueckue U
XUMHUYECKHE CBOWCTBA aMIOMUHHS. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUIPOKCH]IA ATFOMUHHUSL.
Kenezo: nmonoxxenue B Ilepuonnueckoit cucreme
xumuueckux snemeHtoB .M.  MeHneneesa,
CTPOGHHME aToMa, HaxOXJECHHE B TMPHUPOJE.
®usznueckue M XUMHUYECKHE CBOWCTBA JKeJe3a.
Oxkcupl, ruApoKCcH b U coiu xkenesa (1) u xxenesa
(III), mx coctas, CBOMCTBA U MOITYYCHHUE.
Xumuueckuii IKcnepumenm:

Jemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBUS OKCUIA KaJIbIUs U
HaTpusi C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

OkpainBaHue MJIaMeHd HOHAMM HaTpHs, Kalus U
KaJIbIIUS (BO3MOKHO HCIIOJIb30BaHNE
BUJICOMATEPHAIIOB)

HccnenoBanue CBOMCTB KECTKOM BOJIBI.

[Iporiecc ropeHus xenesza B KUCI0po i€ (BOZMOKHO
HCIIOIh30BaHNUE BHICOMATEPHAIIOB).
Jlabopamopuvie onvimai:

[IpoBeneHne KavyeCTBEHHBIX PEAKIMNA Ha HWOHBI
(Maruus, KanbIus, aTFOMUHUS,

uuuka, xeneza (II) u xeneza (III), megu (II),
ONMCaHue MPU3HAKOB X MPOTEKAHUSI.
HccnenoBanue aMpoTepHBIX CBOMCTB THAPOKCHIA
QIIOMUHHUS U TUAPOKCH/IA [IUHKA.

Ilpakmuueckue pabomol.

Ne 6. J)K€cTkocTh BO/IBI M METOIBI €€ YCTPAHEHUS.
No 7. Pelnienne sKCHEPUMEHTAIBHBIX 3a7ad IO
Teme «BaxxHeu1e MeTalibl U UX COSUHECHUS.
Buiuucnenus:

HaOJIOCHUs, JIeNaTh BBIBOJBI IO pe3yiabTaTaM
9KCIIEPUMEHTA TIPH MPOBEICHUU Ja0OPaTOPHBIX
OIBITOB U IIPAKTUYECKUX padoT.

CnenoBatp mpaBuiaM Oe30MacHO paboTBl B
7abopaTopur TpPU HUCMOJIB30BAHUM XUMHUYECKON
HOCYZBI ¥ 000PYIOBaHUSL.

[Ipou3BOANTE BBIYUCIEHHUS IO XUMHYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOW paboTe B mape Wiu
rpymIe.

BoicTpanBath  pa3BEpHYTbIE INHCbMEHHBIE W

YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4eOHHMKA M CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM NMOHATUMHBIN ammapar
Kypca XUMHH




[0 YPAaBHEHUSIM XUMHUYECKUX PEaAKIUH, €CIIH OJIUH
W3 peareHTOB JaH B M30BITKE WM COJEPIKHUT
MIPUMECH;

MacCOBOH J0JTM BBIXOJIa IIPOYKTa PEeaKIuu

Pasznea 4. Xumus u
OKpY:Kalllas cpeaa

4.1 | Xumus 1 oKpyxarolas cpena 2 BemectBa 1 mMarepuanbl B IOBCEIHEBHOM XU3HU | XapaKTepu3oBaTb pPOJb XHUMHH B Pa3IU4HbIX

yenoBeka. be3zomacHoe ncnonp30BaHue BEeIIECTB U | chepax  NEATENbHOCTH  JIOJeH,  OCHOBHBIC

XUMHUYECKUX peakuuil B ObITy. IlepBas momouns | BeliecTBa U MaTepuaibl, IPUMEHSEMbIE B JKU3HU

MIPU XUMUYECKHUX 0KOTaX U OTPaBICHUSIX. coBpeMeHHOro uesnoBeka. OOBACHATH YCIOBUS

XUMUYECKOE 3arpsi3HEHUE OKpYy’Karolllell cpeabl | 0e30IaCHOTO  WCIIOJIb30BAHMUSA ~ BELIECTB U

(mpenenbHas AOMyCTUMAS XUMHYECKHX

KOHLIEHTpalus BeulecTB. Poib XUMUM B pelIeHUH | peakuuid B ObITYy. AHAJIM3UPOBaTh U KPUTHUYECKU

9KOJIOTHYECKUX MTPOOIIEM. OLICHUBATh UH(POPMALIUIO 0 BIIMSIHUU

Xumuueckuii Ikcnepumenm: IIPOMBIIIJIEHHOCTH, CEJIbCKOTO XO03s1ICTBa,

Jemoncmpayuu: TPAHCIIOPTa M Jp. HAa COCTOSIHHE OKPYKAIOILEH

N3yuenune 06pa3iioB MaTepraioB (CTEKIIO, CIUIABBI | CPEJIbI.

METAaJUIOB, MOJIMMEPHBIE MaTepHAIIbI) YMeTp  OKa3bplBaTh IMEPBYID  IIOMOINb  IIPH
XUMHUYECKHUX 0KOTax U OTPaBJICHUSIX.
[Ipunumath ydacTHe B OOCYXKIEHUHM THpoOiIeM
XUMHUYECKOM M JKOJOTMYECKOM HaIIPaBIECHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  TO3MLHUIO IO
npobiieMe M Ipeajaratb BO3MOXKHBIE NyTH €€
pelieHus

Pe3epBHOE Bpems 1
OBIEE YNCJIO HYACOB I1O 34

ITPOTPAMME




HEPEYEHb (KOAU®UKATOP) PACHPEAEJEHHBIX IIO KJIIACCAM
IMPOBEPSAEMBIX TPEBOBAHWH K PE3YJBTATAM OCBOEHHUSI OCHOBHOW
OBPA3OBATEJIbHOI ITPOTPAMMBI OCHOBHOT'O OBIIIEI'O OBPA3BOBAHUSA 1
SJIEMEHTOB COAEPKAHUSA 10 XUMUHN

B ¢denepanpHbIX W permoHANBHBIX MPOILEAypax OICHKM KadecTBa OOpa30OBaHHUS
UCIIONIB3YETCSl mepeueHb (KoauduKaTop) pacmnpefesieHHbIX [0 KJaccaM MPOBEpsSeMBIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOTO
o0u1ero o0pa3oBaHUs U JIEMEHTOB COACPIKAHUS 110 XUMHUHU.

8 KJIIACC IIpoBepsieMble TpeOGOBaHMS K Ppe3yJbTaTaM OCBOEHHUSI OCHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaAMMBbI

Kon IIpoBepsieMble IPEIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIEro 00pa30BaHMs
pe3yJiprara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TOHITUSD)

1.1 pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: aToM, MOJIEKYIa,
XUMHYECKHM JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAs M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJIIpHAasl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHASL MAacca, MacCoBas
JI0JIs1 XMMHUYECKOI'O 3J€MEHTa B COCJIMHEHHH, MOJIAPHBIA 00BEM, XMMHUYECKas
peakmus, Ki1acCupUKaIHs PeakIui: peakui COSTUHEHNUS, PEaKIIMH Pa3JIOKEHUS,
pEeaKkIMK 3aMeIleHUs, peakluu OoOMeHa, 5K30- M SHIAOTEPMHUYECKUE pPEeaKluu,
TerIoBoK 3((eKT peakmuu, pacTBOp, MaccoBasi AOJS BeIIecTBa (TPOIEHTHAs
KOHIIGHTpALUs) B pacTBOpe

1.2 WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMUYECKUX IMOHSATHH M HPUMEHSTH
9TH MOHATHS IPU ONMCAHUU BEIIECTB U UX NPEBPALLEHUN

1.3 HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUISl COCTaBJI€HUSI (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX pPEaKIUN

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MacChl BEILIECTB, IOCTOSTHCTBA COCTaBA,
ATOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKoHa ABOraapo

1.5 ONPEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX

1.6 KJIaCCU(UIIUPOBATh XMMHUECKHUE peaklnu (110 YUCIY U COCTAaBY Y4acTBYIOLIUX B
PEaKIMU BEIIECTB, M0 TEIIOBOMY 3 (deKTy)

1.7 BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYHUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 110 (OpMyJIe COeTMHEHNS,

1.9 BBIYHCIIITh MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE

1.10 INPUMEHSTH ECTECTBEHHO-HAYUHbIE METO/IbI TIO3HAHUS — HAOJII0IeHNE, U3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PeasTbHBIM U MBICICHHBIN)

2 ITo Teme: «BakHelne NpeACTaBUTEIN HEOPraHUUYECKUX BELIECTBY

2.1 pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKMX IIOHATHWA: OKCHJ, KHCIIOTa,
OCHOBaHUE, COJb

22 ONPEAEIATh IPUHAMJIEKHOCTD BELIECTB K ONPEACIEHHOMY KJIaCCy COETMHEHNH 110
dbopmynam

2.3 KJIacCU(UITUPOBATh HEOPraHMUECKUE BELIECTBA

2.4 XapakTepu3oBaTh (OMHCHIBaTh) OOIME XHMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEP)KJIas ONHUCAHHE INPUMEpPAMH MOJIEKYJISIPHBIX
YPAaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIUN

2.5 IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX Kadye€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTU TNPOTEKaHUS XMMHYECKHX IPEBPAILECHUN B PAIAYHBIX
YCIIOBUSX

2.6 CJIeIOBaTh TPAaBWJIAM TIOJIb30BAaHUS XHWMHUUYECKOW TIOCYIOM M J1abOpaTopHBIM

00opymoBaHKEM, a TaKXKe MpaBUIaM 00paIlIeHUs C BEIIeCTBAMU B COOTBETCTBHH C
VHCTPYKIUSAMMU 110 BBIIIOJHEHUIO




71a00PATOPHBIX XUMHUYECKHUX OIBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BEIIECTB (BOJAOPOJA U KHCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C OINPEACIIEHHON
MaccOBOM JI0JIEll pacTBOPCHHOTO BEIECTBA, IUIAHUPOBAaTh M IPOBOIMTH
XUMHYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U KUCIOT C
MTOMOIIBIO UHIANKATOPOB (JTaKMyC, heHOI(TAIICNH, METUIIOPAHXK U JPYTHE)

2.7

IIPOBOJIUTH PACYeThl 10 YPABHEHHUIO XMMUYECKOM peaKIuu

[To Teme: «Ilepunoanueckuii 3akoH W Ilepumoamyeckas cucTemMa XUMHUYECKUX
sanementoB J[.M1. MenneneeBa. CrpoeHue aromMoB. XHUMHYECKas CBSA3b.
OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

PacCKpbIBATb CMBICJI OCHOBHBIX XMMHUYCCKHUX MMOHSATHH: AApO aToMa, 3JI€KTpOHHbIﬁ
cJIou aToMa, aTOMHas Op6I/ITaJ'IB, paanycC aToMa, XUMHUUYCCKaAsA CBA3b, IIOJISIpPHASA U
HCIMOJISIpHAad KOBAJICHTHAA CBA3b, SJICKTPOOTPHULATCIBHOCTL, NOHHAA CBA3b, MOH,
KaTHOH, aHHWOH, CTCIICHb OKHMCJICHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC DJICMCHTBI
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OMKCHIBATh U XapakTepu3oBarh Tabmuunyio dopmy [leproamueckoil cucTeMbl
XUMHUUYECKHX 3JIEMEHTOB: Pa3InyaTh MOHATHS «rjaBHas NoArpymnna (A-rpymnmna)»
u «obounas noarpynna (b-rpymnmna)y, «Mansie» u «00IbIINey» MepHOIbI
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pacKpbIBaTh CMBICII [Tepuonuueckoro 3aKOHa JI.1. Menneneena:
JIEMOHCTPUPOBAaTh  TMOHMMaHUE  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XAMHYECKHUX 3JIEMEHTOB OT MX MOJIOkKEeHU B [lepuoanyeckoii cucreme

3.5

COOTHOCHTH OOO3HA4YeHHs, KOTOphle UMeroTcs B Ttabimne «llepnommyeckas
cucremMa xumuuyeckux onementoB J[.M. MengeneeBa» € YHCIOBBIMHU
XapaKTCPUCTUKAMH CTPOCHHA AaTOMOB XMMHYCCKUX BJICMCHTOB (COCTaB " 3apsan
siapa, o0IIee YUCIIo IEKTPOHOB M paclpeieieHUe UX 0 3JIEKTPOHHBIM CIIOSIM)

3.6

ONpeaACIsAThL CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHI)IX COCANHCHUAX

3.7

OTIPEENATh BUJI XUMUYECKON CBS3M (KOBAJIGHTHAS! U MOHHAs) B HEOPTAaHUUECKUX
COETUHEHUIX

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon

IIpoBepsieMbIil AIEMEHT COJIEPHKAHUS

1

HepBOHaan'ILHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipeamer xumun. Ponp XuMuM B )KU3HU YEIIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOKCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BELIECTB

1.2

ITonatue o METOAAaX ITO3HAHUA B XHUMHUMH. Yuctele BCIIIeCTBA WU CMCCH.
Crnioco0Obl pa3aesneHus cMeceit

1.3

ATOMBI M MOJEKyJIbl. XHUMHYECKHE 31eMEHThl. CHMBOJBI XMMHYECKUX
aneMeHTOB. IIpocTbie U cloKHBIE BewecTBAa. ATOMHO-MOJIEKYJISIPHOE
Y4YEHHE

1.4

XuMHu4deckas (bopMyﬂa. BaneHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENBbHAS aTOMHAas Macca.
OTtHOCHTEIbHAS MOJICKYJIIpHas Macca. MaccoBass H0ds1 XHUMHYECKOTO
9JICMCHTA B COCIMHCHHUHN

1.5

KonuuectBo BemectBa. Monb. MonsipHast macca. B3auMocBsi3b konuecTsa,
MacChbl M YHCJIa CTPYKTYPHBIX €IWHUII BemiecTBa. Pacuersl mo dopmynam
XUMHYECKUX COENUHEHNN

1.6

du3nuecKkue U XUMUYECKUE SIBIICHHUS. XUMAYECKast PEakins M €€ IPU3HAKH.
3aKOH COXpaHEHHsI MAaCChl BEIIECTB. XUMHUECKUE YPABHEHUSI.
Knaccupukamuss XUMHUYECKHX peaknud (COenMHEHUs, pa3JIOkKCHU,
3aMenieHus, 0OMeHa)




1.7

XUMUYECKUN HSKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM TMOCYIOH, C
npaBuiaMd  paboThl B J1IaOOpaTOpUM M IMpPHEMaMH OOpalieHus ¢
7a00paTOpPHBIM  00OPYZOBAaHHEM, HW3YyYCHHE W ONHCaHHE (PU3HMUYECKUX
CBOMCTB 00pa3lOB HEOPraHWYECKUX BEIIECTB, HAOIOJCHHE (PU3UUIESCKHX
(maBiieHUE BOCKA, TastHUE JIbJa, paCTHpPAHKUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAIMS BOJIbl) U XUMHYECKHX (TOPEHUE CBEYH, TPOKATMBAHUE METHON
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHCJIOTOW) SIBJICHUH, HAOIIOJICHUE U
ONHKCaHHE TNPU3HAKOB NPOTEKAHHUA XUMHUECKUX peakuuil (pasioxeHue
caxapa, B3auMO/JICHCTBHE CEPHOW KHUCIIOTHI C XJIOPHIOM Oapusi, pa3oKeHHE
ruapokcuaa meau (1) mpu HarpeBaHuu, B3aUMOJEHCTBUE JKe€jle3a C
pactBopoM comm menu (II), m3ydenue crocoOoB paszzieneHus cmecerd (C
NOMOILBIO  MarHuTa, (WIbTPOBAaHUE, BBIIAPUBAHUE, JAUCTHIUIALNA,
Xxpomarorpadusi), MPOBEACHUE OYUCTKH MTOBAPCHHOM COJIM, HAOJIIOJICHHE U
ONKCaHHWE pE3yJIbTATOB MPOBENCHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHsI MACChI, CO3IaHNE MOJICIICH MOJICKYJI (IIApOCTEPIKHEBBIX )

Baxnelimye npencraBuTenn HEOPraHMYeCKUX BEIIECTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aneMeHT u mpocToe
BemiecTBo. HaxoxxaeHne Kucmopo/a B mpupoje, Gu3ndeckne 1 XUMHIECKUE
cBoiicTBa (peakiuu ropenus). Oxcuzasl. [Ipumenenue kucnopoaa. Crocoobl
MIOJIyYEHUsI KUCIOpoa B JIaDOopaTOpUM U MpOMbIIUIeHHOCTU. KpyroBopor
Kucnoposa B mpupojie. O30H — aioTpornHas MoauuKalus KHCIopoia
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TernoBoit 3¢ddexr xuMudeckol peakiuu, TEPMOXUMHUYECKUE ypPaBHEHUS,
9K30- ¥ S3HAOTEPMHUUECKHE PEaKIMK. TOIIMBO: YTolb U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJICHHE MTAPHUKOBOT0 3((PeKTa, pa3pylIeHHE 030HOBOTO CII0s

2.3

Bonopon — osnement M mpocroe BemiectBo. HaxoxnaeHue Boaopona B
npupone, (u3NYecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nostyueHusi. Kucnorsl u conu
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Mousipablii 00beM razoB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpsl.
HacellieHHbIE W HEHACBIIEHHBIE pPacTBOpPHI. PacTBOPMMOCTH BEIIECTB B
BoJle. MaccoBas 10715 BellecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJIBI.
OcHoBanus. Posib pacTBOpOB B IPUPOJIE U B KU3HH YelioBeka. KpyroBopor
BOJABl B NpPUpPOAE. 3arps3HeHHWe NpUPOAHBIX BoA. OXpaHa W OYUCTKA
MIPUPOAHBIX BOJI

2.6

Knaccudukanus Heopranmdeckux coeauHeruii. Oxcunpl. Knaccuduxanus
OKCHJOB: coyieoOpa3ytoniie (OCHOBHbIE, KHCIOTHbIE, aM(OTEepHbIe) U
HeconeoOpasyronie. Homenkiatypa okcnioB. @uzndeckue U XUMHUYECKHUE
cBolicTBa OKCHAOB. [losTydyeHne OKCHu10B

2.7

OcHoBanus. Krnaccudukanus OCHOBaHHM: WIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHOBaHuH. PU3NYECKHE U XHMHUYECKHE
CBOMCTBA OCHOBaHUU. [loyyenne ocHOBaHMI

2.8

Kucnoter. Knaccudukarms kucnor. Homenknarypa kucinot. Gusznyeckue u
XUMHYECKHe cBOiicTBa KHCIOT. Psn aktmBHOCTH MeTtainuioB H.H. bekerona.
[Tony4yenue kucinot

2.9

Comu. Homenknatypa cosneil. duzndeckue 1 XMMUYECKUE CBOMCTBA COJIEH.
Ilony4yenue conen

2.10

I'ereTmueckas CBSI3b MCXKIY KjlaCCaMH HCOPraHUYCCKUX COGHI/IHGHI/Iﬁ

2.11

XUMHYECKUH HKCIEPUMEHT: KayeCTBEHHOE OIpENeIeHue COep KaHus
KHCIIOpOJia B BO3/1yXe€, MOJIy4eHHue, coOupaHue, paclio3HaBaHUE U U3yueHUe
CBOWCTB KHCIJIOPO/1a, HAOIOJICHUE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOIOM
M yCIOBUS BO3HUKHOBEHHS U TIpeKpalleHuss ropeHus (moxapa),
O3HaKOMJICHHE ¢ 00pa3IiaMu OKCHJIOB U ONKCAHHE UX CBOWCTB, NOJIYYEHUE,




cobupaHue, pacro3HaBaHHE M H3yYE€HHWE CBOWCTB BOJOpOJa (TOpPEHHE),
B3auMojieiicTBuE Boiopoa ¢ okcuaoM menu (1) (Bo3MOKHO HUCIIONb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEH pacCTBOPEHHUs BEIIECTB C  Pa3IuIHON
PacTBOPUMOCTBIO, MIPUTOTOBJICHUE PACTBOPOB C OINpPEAEICHHOW MacCOBOU
JOJIEH pacTBOPEHHOTO BEIECTBA, B3aWMOJCHCTBHE BOJBI C METalIaMU
(HaTpueM W KajublMeM) (BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB),
oTmpejieNieHue PacCTBOPOB KHCIOT W IIEIOYEH C MOMOIIbIO HHIUKATOPOB,
UCCIIeIOBaHHE OOpa30B HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOII0/ICHUE W3MEHEHUS OKPACKM HWHIWKATOPOB B PACTBOpPAX KHUCIOT U
niesovei, n3yueHue p3aumoeictaus okcuaa meau (1) ¢ pactBopom cepHoi
KHCIIOTBI, KHCJIOT C METajulaMH, PEaKIui HeWTpamu3aluu, MOydeHUe
HEPACTBOPUMBIX OCHOBAaHHil, BBITECHEHHE OJHOIO MeTajla JIPYruM H3
pacTBOpa COJIM, PEUIEHNE IKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BaxkHenmmue
KJIACChl HEOPTAHUYECKUX COCTMHEHUI

Ilepnonnueckuil 3akoH u [lepuonnueckas CucTeMa XUMUYECKHX JJIEMEHTOB
H.N. MenneneeBa. CTpoeHue aToMoB. XUMHUUYECKas CBA3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH

3.1

[lepBble TOMBITKK KiIacCU(PHUKAMN XUMUYECKHX 3yeMeHTOB. [loHsTHE O
IPyIIax CXOIHBIX 3JIEMEHTOB (IEJIOYHBIE U HICJIOYHO3EMETBHBIE METAILIBI,
rajioreHbl, HHEPTHBIC Ta3bl). DIEMEHThI, KOTOpble 00pazyloT am(oTepHbIe
OKCHUJIbI ¥ TUJPOKCHIBI

3.2

[lepuoauueckuii 3akoH. Ilepuoanyeckas cucreMa XMMHUYECKUX SJIEMEHTOB
AWM. MenneneeBa. KoporkonepumomHass u UIMHHONIEpHOAHAS (OPMBI
Ilepuoauueckot cucremsl xumudeckux siemeHToB J[.M. Mennaeneesa.
Ilepuons! u rpynmbsl. @U3HYECKUI CMBICIT MTOPSAKOBOIO HOMEpa, HOMEPOB
IIEpUOJIa U IPYIIIBI AJIEMEHTA
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Crpoenue aromoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XMMHUYECKHX HJIEMEHTOB
ITepuoanueckoit  cucrtembl .M.  MengeneeBa.  XapakTepucTHKa
XMMHUYECKOTO JJIEMEHTA II0 €ro noyioxkeHuto B [leproguueckoi cucreme
J.W. Menneneena
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3aKOHOMEPHOCTH W3MEHEHHUs pajuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKMX CBOMCTB MO TpyNmaM M IEPUOJAM.
3nauenue Ilepuogmueckoro 3axkoHa u Ilepuoanueckolt cuctemsl
XUMHYECKHX AJIEMEHTOB JUISl pa3BUTHs HayKH 1 npakTuku. /[.11. Mennenees
— YYEHBIN U TPaXXJaHUH

3.5

Xumudeckass cBsi3b. KoBajeHTHas (TOJIsIpHAsE W HEMOJSIPHAS) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMHYECKUX 3J1IeMeHTOB. lloHHas CBs3b

3.6

CreneHb OKHCJICHUA. OXUCINTEIIFHO-BOCCTAHOBHUTEIIHLHBIE PEaKknuu.
HpOI_ICCCBI OKHCJICHHUS M BOCCTaHOBIICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH DKCIIEPUMEHT: M3y4YeHHE OOpasllOB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEICTBIE THAPOKCH/Ia IMHKA C PACTBOPAMH KHCIIOT U
LIeJI0Ye,  NIPOBEIEHHUE  ONBITOB,  WIIIOCTPUPYIOIUMX  IPUMEpPBI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuui  (ropeHue,  peakuuu
pa3I0XKEeHUs, COEAUHEHNS)

9 KIIACC

[TpoBepsieMble TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN NPOrpaMMbl

Kon [IpoBepsiemble peAMETHBIE PE3YIbTATHl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
pe3ynbTaTa
1 ITo Teme: «BemecTBo U XUMUYECKAsT PEAKLIUSD)




1.1

pacKpbpIBaTh  CMBICI  OCHOBHBIX XMMHYECKUX IOHSATHH:  pacTBOD,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTHUECKAS AUCCOLMALINS, PEAKIIUU
MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe PaBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE PEAKIMH, OKUCIUTEIHbHOBOCCTAHOBUTEIIBHBIE —PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHAS, HOHHAS, METAIITNYECKast),
KPUCTAJUIMYECKasl PelIeTKa, CILUIaBbl, CKOPOCTh XUMUYECKON PeaKklUuu

1.2

HIUIIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MNOHATHH |
IMPUMCEHATH OTHU IMOHATHA ITPU OIMMCAHUHN BCHICCTB U UX HpeBpaH_[eHI/II;'I

1.3

COCTaBJIATH ypaBHeHI/HI BHCKTPOHI/ITI/I‘-ICCKOP’I auccouualnnn KHCIIOT,
IIeJIOYeH M COJICH, TOJIHBIC U COKPAIICHHBIC YPABHCHHS peakluii HOHHOTO
oOMmeHa

1.4

pacKpblBaTh  CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIUn
MOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIUii

1.5

MNPOBOAWTD PACYCTHI I10 YPABHCHUIO XHUMHYCCKOM pC€aKnuu

ITo temam: «HemeTasuibl U uX coeAUHEHUS» U «MeTajluibl U UX COEIUHEHUSD)

2.1

XapaKkTepu30BaTh (OMUCHIBaTH) OOIIME M CHEIU(PUUYECKHE XHUMUUYECKHUE
CBOMCTBA NPOCTBIX U CIOXHBIX BEUIECTB, MOJATBEpPXKAasi OINUCAHUE
IIpUMEpamMu MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUU COOTBETCTBYOLIUX
XUMHYECKUX PEaKIUi
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COCTaBJIATb YpPaBHCHUSA peaKHI/IfI, MOATBCPKAAIOIINX CYHICCTBOBAHUC
IeHETHYECKOM CBSI3U MCIKKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB
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MPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHMS,
BO3MOKHOCTH MPOTEKAaHUS XHMHUYECKUX MPEBPAIICHUN B Pa3IMYHbIX
YCIIOBHSIX
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CJIeIOBaTh MpaBUJIaM MOJIb30BaHUSI XUMHUUYECKOM MOCY10i 1 TabopaTopHBIM
o0opynoBaHWEM, a TaKXKe IMpaBHjaM oOOpalleHHsIC BellecTBaMH B
COOTBETCTBUU C HHCTPYKIMUSIMH TI0 BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHX OTIBITOB TI0 TTOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa u yTrIeKucIIoro rasa)

2.5

MPOBOJIUTH PEAKIINH, TIOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMIHBIX
BEIIECTB: paclo3HaBaTh OIBITHBIM IyTeM XJOpPHUI-, OpOMUAI-, HOIUA-,
KapOoHaT-, (Qocdar-, cuamkar-, cyiabdar-, TUIPOKCHUI-HUOHBI, KATHOHBI
aMMOHUS, HOHBl H3YYEHHBIX METaJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUIECTB

ITo Teme: «XHUMHsI ¥ OKPYKAIOIIAsl CPENA»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xuMuyecknx noHstui: IIJIK Bemectsa;
KOpPPO3Hsl METAJIIOB

3.2

MPUMEHSITh OCHOBHBIE OINEPALUN MBICIUTEIbHON NEATEIbHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 0000I1IeHNe, CUCTEeMaTH3all1I0, BBISIBJICHUE TPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJI1 M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYECKHX
peaklMii; ecTeCTBEHHO-Hay4Hble METOJbl IMO3HaHHUA — HaOIIoIeHHe,
U3MepeHNe, MOJIETUPOBaHUE, SKCIIEPUMEHT (peasibHbII U MBICIIEHHBIN)

HpOBCpHCMLIC QJICMCHTHBI COACPKAHU

Kop [IpoBepsieMblIil 3JIEMEHT COAEepKAHUS
1 BemecTBo 1 xumnueckas peakuus. [loBropenue
1.1 Ilepuoanueckuii 3akoH. [lepuoanyeckas cucremMa XMMHYECKUX JIEMEHTOB

J.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH
CBOMCTB XMMHUYECKUX HJIEMEHTOB MIEPBLIX TPEX NEPUOJOB, KAJINs, KAJIbIHS U
UX COECOUHEHMM B COOTBETCTBUM C IIOJIOKEHHEM D3JEMEHTOB B
ITepuoanyueckoil cucTeMe U CTPOCHUEM UX aTOMOB




1.2

CTpoeHue BemecTBa: BHJbl XUMUYECKOW CBSI3U. THIBI KpUCTAJUIMYECKUX
PEIIeTOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIUTMUYECKOU
pEelIeTKH W BUJA XHUMHYecKo cBs3u. Kiraccudukanuss 1 HOMEHKIIATypa
HEOpPraHMYECKUX BEUIECTB (MEKIyHApOJHAs U TPUBUANIbHAS). XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJIacCaM HEOPTraHUYECKHX
COCHHHGHHﬁ, TCHECTHUYCCKAas CBA3b HeOpI‘aHI/I‘-IeCKI/IX BCIICCTB

1.3

Knaccugpukanus XUMHUYECKUX peakUuil 0 pa3IM4HbIM HpHU3HAKaM (110
quCjlly W COCTaBy Y4YaCTBYOIIUMX B PpCaKOWM BCHICCTB, IO TCILJIOBOMY
3peKTy, 10 U3MEHEHHUIO CTENIEHEH OKUCIIEHHUS] XUMUUYECKHX 3JIEMEHTOB, 110
o0paTumocTy, 1o y4acTHIO KaTajau3aropa). OK30- U
SHIOTEPMHUUYECKHEPEAKIMY, TepMOXUMHUUYECKUe ypaBHeHUdA. [loHsTue o
CKOPOCTH XMMHUYECKOU PEaKLIUK

1.4

ITonstue 00 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHYCCKHX PCaKIUAX. ITonsTue
O TOMOI'CHHBIX W TI'€TCPOrCHHBIX PCAKIHAX. IlonssTe 0 XHUMHUYECKOM
PaBHOBCCHU. CDaKTOpLI, BJIMAIOIIHUEC Ha CKOPOCTHb XHUMHYECKOM pe€akuun nu
IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHU S

1.5

OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIC  PEaKIMK, OJCKTPOHHBIA  OayiaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON peakiuu. CoCTaBlIeHHE YpaBHEHHIA
OKHCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C HCIOJB30BAHUEM METOja
AJIGKTPOHHOTO OaslaHca

1.6

Teopuss ~ 2JIEKTPOIIUTUYECKOU JUCCOLUALINY. ONEKTPOIUTHI "
HEAJICKTPOJINTHI. KaTI/IOHBI, aHWOHBI. MeXxaHnnus3m Jucconuanuu BEUICCTB C
pa3IMYHBIMHU BUJIAMU XUMHUYECKOH cBs3U. CTenensb aqucconuanuu. CuibHbIe
U cradble AMEeKTPOIUTHI. Peakiuy HOHHOTO OOMeHa. Y CIOBUS MPOTEKAHMUs
peaknuii HOHHOro oOMeHa, MOJHBIE M COKpAIlEHHbIE MOHHBIE YPAaBHEHUS
peaxuii. CBOMCTBa KMCIIOT, OCHOBAaHUH U COJIEH B CBETE IPECTaBICHUN 00
ANIEKTPOJINTUYECKON aucconuanuu. KadecTBeHHBIE peakuuu Ha HOHBI.
[TonsiTHE O rHIpONIHN3E CONen

1.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE C MOJIEISIMU KPUCTAILITUIECKIX
pEIIeTOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaIJIoB (TpaduTa u
anMasa), CIOKHBIX BEIIECTB (XJIOpH/Ia HaTpHsl); HCCIe0BaHNE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOW pPEaKIMH OT BO3JEUCTBUS PA3JIUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE DIIEKTPOMPOBOJHOCTH PAaCTBOPOB BEIIECTB, IMpoliecca
JUCCOLMAIIMN KHCJIOT, IIeJoYed W cojiell (BO3MOXHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHUE OMBITOB, WLTIOCTPUPYIOMIUX MPHU3HAKU
MPOTEKAHUs PEAKIMH MOHHOTO oOMeHa (00pa3oBaHWE OCAJKa, BBIICICHUE
raza, oOpa3oBaHHE BOJbl); OMNBITOB, WJUIIOCTPUPYIOIINX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi (ropenue, peaknuu
pa3JoXKEeHUs, COCIUHEHMs); pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C
IIOMOIIIBIO KAYCCTBCHHBIX peaKqu/'I Ha MOHBI, pemeHHe 3KCHepI/IMeHTaJ'II)HBIX
3a1a4

Hewmeramnsr 1 ux COCIUHCHUA

2.1

OO6mas xapakTepucTuka TramoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3MYECKHE CBOWCTBA
MPOCTHIX BEILIECTB — FAJIOT€HOB. XUMHUECKHE CBOMCTBA HA IPUMEPE XJIOpa
(B3auMojielicTBUE C METaJIaMHU, HEMETAJUIaMHU, Le104aMHt ). XJI0OPOBOJOPO/I.
ConsiHasg KHUCIIOTa, XHUMHYECKHME CBOWMCTBA, IOJYyYEHUE, MPUMEHEHHUE.
JelicTBue xjopa M XJIOPOBOAOPOJA HA OpraHM3M 4YesloBeka. BakHeiue
XJOPUAbI U UX HAXOXKIACHUC B IPHUPOAC
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OO6mas xapakrepucTka 31eMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3NUEcKue
CBOMCTBA MpPOCTBIX BEHIECTB — KHUCIOpPOAAa U CEpPbl. AJUIOTPOIHBIE




MOIUGUKAUK KHCIOPOAA U cepbl. XUMHUYECKHME CBOHCTBA CEpBbI.
CepoBonopon, cTpoeHue, (puU3NYecKue U XUMHUECKUE CBOMCTBA. OKCHIIBI
Cepbl Kak IIPEACTABUTENM KHUCIOTHBIX OKCHIOB. CepHas KHCIIOTA,
¢u3nUecKkue U XMMHUYECKUE CBOWCTBA (0OIIME KaK MpeACTaBUTENs Kiacca
KUCIOT U cnenuduueckre). XUMUYECKUE DPEAKLUU, JISKAIIUEe B OCHOBE
MPOMBIIIJICHHOTO CIOCo0a TONyd4eHHUs] CepHOW KucaoThl. IlpumeHenue.
Conn cepHOM KHUCIIOTBI, KAaueCTBEHHas peakuuss Ha Cyib(aT-uoH.
HaxoxneHue cepbl U €€ COEIMHEHU B ITPUpOoae. XUMHUECKOE 3arps3HEHUE
OKpY’Karollel cpe/ibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE JOXK AU, 3arps3HEHUE
BO3/yXa M BOJOEMOB), CITOCOOBI €0 NPEI0TBPALICHHS

2.3

OO0mras xapakTepucTuka 31eMeHTOB VA-rpynibl. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, PAcHpOCTpaHEHHUE B
npupone, (Guznueckue U XuUMHUYeckue cBoiicTBa. KpyroBopor azora B
npupoje. AMMHUaK, ero GU3NYECKUe U XUMUYECKUE CBOMCTBA, TTOJyICHUE U
npuMmenenue. Coiau aMMOHHUS, MX (PU3UYECKHEe M XMMHYECKHE CBOMCTBA,
npuMeHeHnue. KauecTBeHHas peakiiysi HA MIOHbI aMMOHUs. A30THAsI KUCIIOTA,
ee TMoJIyueHHe, (QPU3MYeCKHe U XHMHUYECKHMEe CBoiicTBa (00ImmMe Kak
NpeICTaBUTENsl Klacca KHUCIOT | crenuduueckue). lcmomnb3oBanue
HUTPATOB U COJIEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX YAOOPECHUU.
XUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COCAMHEHHUSIMU a30Ta
(KUCJIOTHBIC HOXKIH, 3arPSI3HEHHE BO3/IyXa, OYBBI U BOJOEMOB)
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®ochop, amrorponHbie Moaudukanuu (ocdopa, duzMUeckne U
xumuueckue cBoiictBa. Okcun docdopa (V) u docdhopnas kucmnora,
¢usznueckue M XMMHMYECKHE CBOWCTBa, mnoiydeHue. lcnonabzoBaHue
¢dochaToB B KayecTBe MUHEPAJIBHBIX Y100peHU

2.5

O6mas xapakrepucTuka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTENEHM OKHCICHMS. YTIEpoi, alJIOTPOIHbIE
MoM(UKaAIMK, pacIpOCTpaHEHNE B NpUpoJie, pr3nueckue U XMMHUECKHe
cBoiictBa. Ancopbuusa. Kpyrosopor yrmepona B mpupone. Okcuabl
yriepoja, ux (pu3nYecKue U XMMHUYECKHE CBOMCTBA, NEHCTBHUE HA >KUBBIC
OpPraHu3MBbl, TIOJIyYeHHE M TPUMEHEHHE. OKOJIOTHYECKHe MpoOeMBbl,
cBsi3aHHBIE ¢ okcuaoM yriepona (IV); rumoresa rino0aabHOTO MOTETUICHHS
KJIMMaTa; TMapHUKOBBIH 3(ddexr. YronpHas KUCIOTa U €€ CONH, HX
(1)I/I3I/I‘-I€CKI/IC U XHUMHYCCKHUEC CBOﬁCTBa, IMOJIY4CHHUE W IPHUMCHCHHUC.
KavecTBenHast peakuusi Ha kapOoHaT-nOHBI. Vcronb30BaHne KapOOHATOB B
6BITy, MCIUIHUHE, MIPOMBIIIJICHHOCTH U CCJILCKOM XO3SUCTBE

2.6

[lepBoHayanbHble TOHATHS 00 OpPraHWYeCKHMX BEIMIECTBaX Kak o
COEIMHEHUSX yriepoja (MeTaH, 3TaH, dTUJICH, alleTUJIeH, TaHOJ, TIULEPHH,
yKCcycHasi kuciora). Mx cocraB um xumuueckoe crpoenue. llonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCIKaxX, YIIIEBOIaX — U UX POJIH
B OKM3HM 4YeJIOBeKa. MarepuajibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MONYYCHHE U
npumenenue. CoeMHEeHUs KpeMHUs B mpupoae. OO0mue mpeacTaBieHus oo
okcuae kpemHus (IV) wu xkpemHueBoit kucmore. CHIHUKATBI, HX
UCIIOJIb30BaHWE B OBITY, MEIWIIMHE, TPOMBINUICHHOCTH. BaxkHeume
CTPOUTENIbHbIE  MaTepuajbl: KepaMmHKa, CTEKJIO, IIeMEHT, OETOH,
xene300eToH. [IpobmeMbl G€30MacHOTO HCIOIB30BAHUS CTPOUTEIBHBIX
MaTepUajIoB B MOBCEIHEBHON KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4yeHHe 00pa31l0B HEOPraHNYECKUX BELIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IIPOBEJCHUE KAYECTBEHHBIX pEaKIUil Ha
XJIOPUA-UOHBI M HAOJIOJEHHE NPU3HAKOB UX MPOTEKaHMsl; OIBITHI,




oTpaxaromue (U3NUecKue U XHUMHUYECKHE CBOWCTBAa TallOTEHOB M HX
COEIMHEHUI (BO3MOXHO HCII0JIb30BaHUE BUJICOMATEPHUAIIOB);
O3HAKOMJICHHE C 00pasliaMu XJIOpUAOB (TaJIOreHHIOB); O3HAKOMJICHHE C
oOpa3uamMu cepbl U €€ COECOUHEHUSIMH (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEpHaliOB); HaOJIOJIEHUE Ipoliecca OOyriuBaHUS caxapa IO
JIEUCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3Y4CHUE XUMHYECKUX
CBOMCTB pa30aBJICHHONW CEPHOW KHCJIOTHI, MPOBEJACHUE KauyeCTBEHHOU
peakuuu Ha Cyinb(aT-uOH W HAONIOJCHHE MpPU3HAKA €€ TMPOTEKAHUS;
O3HAKOMJICHHE C (U3UYECKHUMH CBOMcTBaMH a3o0Ta, (ochopa u ux
COeMHEHUH (BO3MOXKHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), OOpa3zLaMu
a30THBIX U (QocopHBIX  yHOOpEeHM;  MONMydeHUe, COOMpaHHue,
pacrno3HaBaHHE U U3Y4YEHHE CBOWCTB aMMMAKa; IIPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS W (Qoc]aTHOH M H3ydyeHUE NPU3HAKOB HX
IIPOTEKAHUsA, B3aUMOJCHCTBUE KOHILICHTPUPOBAHHOM A30THOM KHCIOTHI C
Mebio (BO3MOXKHO MCIONB30BaHUE BHIEOMATEPUANIOB); U3YUEHHUE MOJeen
KPUCTAJUTMYECKUX PEIIECTOK aliMasa, rpadura, QysiepeHa; o3HaKOMJIEHUE ¢
MPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTa3a; IOJy4YeHHe, COOMpaHHe, paclo3HaBaHUE U
M3Y4YE€HHE CBOWCTB YIJIEKHCIIOTO ra3a; MPOBEIECHNE KaueCTBEHHBIX peaklui
Ha KapOOHAT- W CUJIMKAT-UOHBI U W3Y4YCHHE MPU3HAKOB UX MPOTCKAHUS;
O3HAKOMJICHHE C INPOAYKLIMEN CWIMKAaTHOW IPOMBIIUIEHHOCTH; pPELICHUE
SKCIIEPUMEHTANIbHBIX 337a4 Mo TeMme «BaxHeilline HeMeTalibl M MX
COEJTUHEHUS

MeTtamisl 1 ux COCINMHCHUA

3.1

OO11ast xapakTepuCTUKa XMMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nojoxkeHus B Ilepmonnueckoil cucreMe XUMHUYECKUX 31aeMeHToB J[.H.
MenneneeBa u crpoeHust aromoB. CTpoeHue MeramuioB. Merammndeckas
CBS3b U METaJUIMYecKas KpUCTAJUIMUECKas pelieTka. DJIeKTPOXUMHUUYECKUN
P HAIPSKEHUM METAJIIOB

3.2

dusnyeckue M XUMHUYECKHE CBoicTBa MeramuioB. OOmme crnocoOsl
NOJy4eHUs: MeTayuloB. [ToHsATHE 0 KOPPO3UH METAJIIIOB, OCHOBHBIE CITOCOOBI
3alUThI UX OT Koppo3uu. CruiaBsl (CTanb, YyTr'yH, TIOpATIOMUHHM, OpoH3a) U
UX IPUMEHEHHE B ObITY M IPOMBIILIEHHOCTH
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[Ilenounble MeTauIbL: MOJIOXKEHHE B [lepnoandeckon cucteMe XMMAYECKUX
anementoB JI.M. MenzaeneeBa; CTpoeHME HMX aTOMOB; HaXO0XJICHUE B
npupoge. Pusnvyeckne U XUMUYECKHE CBOMCTBA (Ha MpUMeEpe HATpUs U
kamus). OKCUIIBI U TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHne menouHbIx
METaJJIOB M UX COeTUHEHUMN
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[llenoyHo3eMeNnbHEIC METAUIBI MArHHMHA M KaJdbU: IIOJIOXKCHHE B
ITepuoanueckoit cucreme xumuueckux sneMeHtoB J[.M. Menneneena;
CTPOEHUE UX aTOMOB; Hax0XJAeHUE B Npupoac. PU3NUECKUE U XUMUYECKUE
CBOMCTBAa MarHus W Kajbllus. BakHeWmme coequHEeHUs KaibIus (OKCHI,
TUAPOKCHUJ, colin). JKeCTKOCTh BOJIBI M CIOCOOHI €€ YCTpaHEHUS

3.5

AmomuHui: nosokeHue B llepuogmyeckoll cucTeME  XMMHYECKHUX
anemeHToB /.M. MenneneeBa; CTpoeHHE aToMa; HAaXOXKIEHUE B IIPUPOJE.
duznueckre U XUMHUYECKHUE CBOMCTBA amoMUHUSA. AM(OTEepHbIE CBONCTBA
OKCH/JIa ¥ TUIPOKCUIA AIIFOMUHUS

3.6

Kenezo: nonmoxenue B [lepuoauyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J.1. Menneneesa; CTpO€HHE aTOMa; HaxX0XJACHUE B npupoze. Puznueckue
1 XUMHUYECKHE CBOMCTBA Kene3a. OKCUIbl, THAPOKCHABI U comu xene3a (II)
u xenesa (I1I), ux cocras, cBoiicTBa U MOJTyUYEeHUE




3.7 XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C oOpasllaMu METAJIOB |
CIUTaBOB, UX (PHM3UYECKUMH CBOHCTBAMU; M3yUEHUE PE3yIbTATOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIOJIb30BaHHE BHAEOMATEpPUANIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUSI OKCHJA KajdblUs W HATpuUsi C BOAOW (BO3MOXKHO
MCIIOJIb30BaHUE BHI€OMATEPUaoOB); HCCIEAOBAHNE CBOMCTB KECTKOW BOJIBI;
mpolecca TIOpeHHUsl JKejle3a B KHUCIOpoAe (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB IMPOTEKaHMsI KAa4ECTBEHHBIX DPEaKIMil Ha
MOHBI (MarHus, KaJblls, allOMUHUA, LKHKA, xene3a (II) u xemesza (III),
meau (II); HabmroneHrne W ONKCAaHUE IPOLIECCOB OKPAIIMBAHUA TJIAMEHU

HOHAMH HaTpus, Kanust u KaIbIUs (BO3MOXKHO
HCITOJIb30BaHUEBHUICOMATEPHAIIOB); HCCIEOBaHUE aM(OTEPHBIX CBOHCTB
TUIPOKCHIA ATIOMUHH S u TUIPOKCHIA ITUHKA; pelienne
SKCIEPUMEHTAIBHBIX 3a7a4 mo TeMme «BaxHeWmue MeTamabl W HX
COCITMHECHMUS

4 XuUMHS ¥ OKpYXarolas cpeia

4.1 Hosbie Matepuaiibl 1 TeXHOJIOTHH. BenecTsa u Matepralibl B TOBCETHEBHOM

JKU3HM YeloBeKa. XUMHsS U 3J0poBbe. bezonacHoe ncnonb30BaHUE BEILIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast moMoIns mpu XUMHUYECKUX 0XKOTax
1 OTPABJICHUSIX

4.2 OCHOBBI ~ DKOJIOTUYECKOM  I'paMOTHOCTU. XHMMHYECKOE 3arpsi3HEHUe
okpyxarwie cpeasl [IJIK. Ponb XuMuuM B pElIEHHH 3KOJOTHYECKHX
npobusieM. [TpupoHbIe HCTOYHUKY YIIIEBOAOPOIOB (Yrojb, IPUPOJHBIN a3,
He(Th), MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
43 XVWMHUYECKUH OSKCICPUMEHT: H3y4YeHHE OOpa3IloB MaTepHalioB (CTEKJIO,
CIUTaBbl METAJJIOB, OJMMEPHBIE MATEPUAIIBI)

NEPEYEHb (KOJU®UKATOP) TIPOBEPSIEMBIX TPEBOBAHUH K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOW ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHHMA U DJIEMEHTOB COIEPXAHUA 110
XUMHUn

Jlnist mpoBe/IeHUs] OCHOBHOT'O TOCYAApCTBEHHOr0 3K3aMeHa o xumuu (fganee — OI'D no
XUMHUH) HCIIONB3YeTCs IMepedeHb (Koau(puKaTtop) MpoBepseMbIX TpeOOBaHUN K pe3ylnbTaraM
OCBOCHMSI OCHOBHOW 00pa30BaTeNIbHOW MpOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUS MU
AIIEMEHTOB COZAEPKAHMUSL.

IIposepsiembie Ha OI'D Mo xuMuM TPeOOBAHUSA K Pe3yIbTATAM OCBOCHHMSA OCHOBHOM
00pa30oBaTeJbHOI NPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOr0 YPOBHS
IIPOBEPSIEMOTO OCBOEHHS OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIETO
TpeOOBaHUS oOpa3zoBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:
1.1 O TIO3HAaBAa€MOCTH SIBJICHUH TPUPOABI, TOHUMAaHHE OOBEKTHUBHOMN

3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOINEH KyJabTypbl M  IPAKTHYECKOH
JCSITETLHOCTH YEJIOBEKA B YCIOBHSIX COBPEMEHHOTO OOIIECTBA; TOHUMAHKE
MeCTa XUMHUU CPEJIU IPYTHX €CTECTBEHHBIX HAYK

1.2 0 HaydHBIX METOJaX IMO3HAHHS, B TOM YHCIC SKCIEPHUMEHTAIbHBIX |
TEOPETUYCCKUX METOJIaX UCCICIOBAHUS BEIICCTB U U3YUCHHS XMMUUECKUX
peaKIiuii; yMEeHHE UCII0Ib30BaTh MOICIH JIIsl OOBSICHEHHUS CTPOCHUS aTOMOB
U MOJICKYJI

1.3 0 cdepax npodecCHOHATHHONU EATEIBHOCTH, CBS3aHHBIX C XHUMHEU U
COBPEMCHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTH)KCHHSIX




XMMHYECKOW HAayKH, YTO MO3BOJIUT OOYYAIOIMMCS PacCMaTPHBATh XHUMHIO
Kak cdepy cBoer Oymymieil mpoheccuoOHaTbHON NEATETbHOCTH U CIeNaTh
OCO3HAHHBIN BBIOOP XMMHH KakK HPO(UIBHOTO MPEAMETa MPU Mepexoe Ha
YPOBEHBb CPETHETO 00I1Iero 00pazoBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMMYCECKHX 3HAHUH H YMCHHUE MMPUMCHATHE CUCTEMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

2.1

BaKHEHIIINEe XUMUYECKHE TIOHATUSA: XUMHUUECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, IIPOCTOE U CJIOKHOE BELIECTBO, OJHOPOJHAs U HEOJHOPOJHAs
CMECh, OTHOCHUTEJbHBIE AaTOMHAs M MOJIEKYJSIpPHAsS MAacChl, KOJHYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSAPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpelHss), XMMHUYECKaspeaKklus, peakiuu COeIUHEHus,
PEaKIUU PA3JIOKECHUS, PEAKIIUU 3aMEIICHUS, PEaKIuu OOMEHa, TEIJIOBOH
s ekt peakuuu, 5K30M IHIOTEPMUYECKHE PEAKIIHH, PAacTBOP, MaccoBas
JIOJISI XMMHYECKOTO 3JIEMEHTa B COSJAMHEHUHU, MAacCOBast JIOJIsI M TPOLICHTHAS
KOHIIEHTpAllMsl BEIIECTBA B PacTBOpE, AAPO aroma, SJIEKTPOHHBIM CIOM
aTomMa, aTOMHas OpOuTalb, paguyC aroMa, BaJIEHTHOCTh, CTENEHb
OKHUCJICHHS, XUMHYECKas CBS3b, AJIEKTPOOTPHUIATEIBLHOCTb, MOJISpHAS U
HETOJISIpHAsT KOBAJCHTHAsl CBs3b, MOHHAS CBSA3b, METAUIMYECKAs CBS3b,
KpUCTAJJIMYECKasi ~ pelieTka  (aTroMHasi, HMOHHAs,  MeTaJIn4yecKas,
MOJICKYJIIpHAsi), WOH, KAaTHOH, AaHHUOH, OJJEKTPOJUT U HEDJICKTPOJIHT,
DIIEKTPOJIUTUYECKAs] ~ JUCCOLMALUSA,  PEaKIHuu  HOHHOro  oOMeHa,
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIE peakiuu, OKUCITUTEIh u
BOCCTaHOBUTEJb, OKUCICHHE U BOCCTAHOBJICHHE, AJIEKTPOIINU3, XUMHUIECKOE
paBHOBecue, 0OpaTUMbIE M1 HEOOpAaTUMBIE PEAKIIMH, CKOPOCTh XMMHUECKOM
peakuuu, katanuzarop, [1JIK, koppo3ust MmeTanioB, CriaBsl
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OCHOBOIIOJIATalOlINe  3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauueckui 3akoH .M. MeHnneneeBa, 3aKOH ITOCTOSIHCTBA COCTAaBa,
3aK0H ABOTaJIpo

2.3

TEOPUH XMMHUU: ATOMHO-MOJIEKYJISIpHAs! TEOPUS, TEOPHUSI HIEKTPOTUTUUECKON
JMCCOLMAIAN

Bnanenne ocHOBaMM XMMHYECKOMN I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHME MPABUJIBHO HCIIOJIb30BAaTh M3yYEHHBIE BELIECTBA U MaTepHalibl (B
TOM 4YHCII€ MHMHEpaJbHbIE YAOOpEHUs, METalyIbl U CIUIaBbl, HPOIYKTHI
nepepaboTKU NPUPOIHBIX UCTOYHUKOB YIJIE€BOAOPOAOB (YIJisl, IPUPOJIHOTO
rasza, He)TH) B OBITY, CEJIbCKOM XO35HCTBE, HAa IPOU3BOJICTBE U MIOHUMaHUE
3HAYEHUS KHUPOB, OENKOB, YIJIEBOJOB JJIsi OpraHuM3Ma 4eloBeKa, yMEHHe
IIPOTHO3UPOBATH BIIMSAHKE BEIIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJI0BEKA U OKPYKAOIIYIO IPUPOJIHYIO CPERY
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YMEHUE UHTETPUPOBATH XUMUUECKUE 3HAHUS CO 3HAHUSAMU JIPYTUX y4EOHBIX
IIPEAMETOB

33

HaJIM4ue OmbITa paboThl C Pa3IWYHBIMU HCTOYHUKAMU HHGOpMalUU IO
XUMUM  (HaydHas W  HAy4yHO-TIIONyJspHAas  JUTeparypa, CIIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATh PIH(I)OpMElI.[PIIO O BCIICCTBAX, MHX
MMPEBpAIICHUAX U INPAKTUYCCKOM IMPUMCEHCHUN U YMEHUC HUCIIOJIB30BATH €€
JJI pCHICHU L y‘Ie6H0-H03HaBaTeHBHLIX 3aga4

Bnanenue ocHoBaMM MOHSATHIHOIO ammapara U CHUMBOJIMYECKOTO SI3bIKa
XUMHH JJIs COCTaBIeHUS (OPMYJI HEOPTraHUYECKHX BEIISCTB, ypaBHEHUN
XUMUYECKHX PEaKIuii; ocHoBaMH xuMuueckord HoMmeHkaaTypel (IUPAC u
TPUBUAJIBHON )

YMeHue oObSICHATH CBSI3b MMOJI0KEHUS demMeHTa B [lepuoandeckoii cucreme
C YU CJIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOCHI/ISI ATOMOB XUMHNUYCCKHUX 2JICMCHTOB




(coctaB m 3apsn sapa, OOIIEe YHCIO AJIEKTPOHOB), paclpeneieHueM
DJIEKTPOHOB I10 JHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX IIEPHOJIOB,
KaJIsl U KaJIbIUs

6 [IpencraBieHue O NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX
AIIEMEHTOB (paJlyc aToma, 3JEKTPOOTPULIATEIHBHOCTH ), MPOCTHIX U CIOKHBIX
BEUIECTB OT IOJIOXKEHMSI 3JIEMEHTOB B lleprnoanueckoil cucreme (B MajbIxX
nepuoax U riIaBHBIX MOATPYIAX) U JJIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHue kiaaccu(umpoBarh:
7.1 XUMUYECKHUE JIEMEHTBI
7.2 HEOpPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKITHHI
8 YMeHue onpeaensiTh:
8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3apsi]] HOHA
8.2 BHJI XMMUYECKOU CBSI3U U TUI KPUCTAINIMYECKON CTPYKTYPbI B COEIMHEHUSX
8.3 XapakTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu30BaTh (pU3NUECKHe U XMMHYECKHUE CBOMCTBA:
9.1 IPOCTBIX BEUIECTB (KHUCIOPOJ, 030H, BOJAOPOJ, I'paduT, ajiMas, KpEeMHUH,
azot, gocdop, cepa, XJI0p, HATPHH, KN, MATHAN, Kb, ATFOMUHUH,
JKeJe30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUJIBI U TUApOoKcHabl MetamwioB I — ITA
rpynm, anromuaus, meau (1I), nunka, sxenesa (11 u 1), okcuast yrinepona (11
u IV), kpemuus (IV), azora u pochopa (Il u V), cepsr (IV u VI), cepaucras,
CepHas, a30THCTasl, a30THas, pocopHasi, yroibHas, KpeMHUEBasK KUCIOTA U
UX COJIN)
9.3 MIPOTHO3UPOBATh U XapaKTepPU30BaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT
WX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
CBOMCTB, BO3MOYKHOCTb NIPOTEKaHUS XHMHYECKUX IpPEBpaALICHUN B
Pa3IUYHBIX YCIOBUSIX
10 YMeHUe COCTaBISITh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIUNA, B TOM
YHCIIe:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XWMHUYECKHE CBOICTBA W3YYEHHBIX KIACCOB (TPYII)
HEOPTraHWYECKHUX BEIECTB
10.4 MOATBEPKIAIOIINX TeHETHUECKYI0 B3aMMOCBSI3b MEX]1y HUMU
11 YMeHue BeIYUCIITh (TPOBOAUTH PACUEThI):
11.1 OTHOCUTEIIBHYI) MOJIEKYIISIPHYIO U MOJSIPHYEO MAacChbl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT0 3JIEMEHTA B COEMHEHUN
11.2 MAacCOBYIO JIOJTO BEIIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 10 YPAaBHEHHSIM XMMHYECKUX PEAKIM M HAXOAUTh KOJIMYECTBO BELIECTBA,
00BEM M MacCy peareHTOB WIH MPOTYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMH METOJIAMH HAyYHOTO TO3HaHUs (HAOJIIOJeHNEe, W3MEPEHHE,
AKCIIEPUMEHT, MOJICIUPOBAHKUE) MPU HM3YUYECHUU BEHIECTB U XHUMHUYECKHUX
SBIICHUHN; yMEeHHE C(POpPMYIUPOBATh MPOOJIEMY M NPEUIOKHUTh MYTH €e
penieHus
12.2 0e30macHO pabOThl ¢ XUMUYECKHUMH BEIIECTBAMH, XUMUUECKOU MOCYI0N 1

71a00paTOpPHBIM 000pPYIOBAaHUEM




12.3

npaBwiiaMu 0e30macHOro oOpallleHusi ¢ BELIeCTBaMM, HCIOJIb3yeMbIMU B
MOBCEIHEBHON JKM3HH, TPAaBWIAMU TOBEJICHUS B IEIAX COCpexeHUS
3MI0pPOBbS U OKpYXKAlollell MpUpPOTHOM cpeabl; IOHMMaHHE Bpena
(ormacHOCTH) BO3JEHCTBUS HA KUBBIC OPraHU3Mbl OMPEICICHHBIX BEIECTB,
Ccroco00B YMEHbIIIEHUS U NPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS

13

Hanuume MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA MW OCYHICCTBJIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3y4eHHE W OMHUCAaHWE (PU3UYECKUX CBOMCTB BEILECTB, O3HAKOMIICHHE C
(GU3NYECKUMU U XUMMYECKHMMM SIBICHUSIMH; OIBITHI, WUIIOCTPUPYIOLIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKIuil

13.2

HN3Yy4YCHUC croco0oB pasaciICHusA cMmecent

13.3

[OJIy4E€HUE KHUCIOPOAA M M3YyYEHHUE €ro CBOWCTB; IIOJIy4€HUE BOLOPOAA U
WU3Y4YEHHE €r0 CBOWCTB; IOJYYEHHME YIJIEKHCIIOTO ra3a U H3y4YEHHE €ro
CBOMCTB; ITIOJy4YEHUE aMMHAKa U U3Y4YEHHE €0 CBOMCTB

13.4

NPUTOTOBIICHHME  PAcTBOPOB  C  ONPEACICHHOH  MaccoBOWM  JloJiei
PacTBOPEHHOT'O BELIECTBA

13.5

NpUMEHEHHE HHINKATOPOB (JIAKMYyca, METHIIOpaHXa v (eHoI(TaIenHa) 1Jis
OIpeIeNIeHuUs XapaKTepa CPpe/ibl B paCTBOPAX KUCIIOT U IesI0uei

13.6

HCCJIEJOBAaHUE U ONMCAHNUE CBOMCTB HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX
KJIACCOB; HM3YyY€HHE B3aUMOJCHCTBUS KHCIOT C MeTaUIaMH, OKCHJIaMH
METaJIJIOB, PAacTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHUSMHU, COJISIMU;
[IOJIydeHHE HEpacTBOPHMBIX OCHOBAaHUI; BBITECHEHHE OJIHOTO MeTaja
JIpYyrUM U3 pacTBOpa COJIM; HCCIeAOBaHHE aM(OTEPHBIX CBOMCTB
I'MJIPOKCUI0B AJIFOMUHUS U ITUHKA

13.7

pelIeHre HKCIEPUMEHTAIbHBIX 3a7ad 1mo TemaMm: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIAMHEHMI»; «IJIEKTPOJIUTHYECKAs JAMCCOLUALIM;
«BaxxHelme HeMeTaIUTBI M UX COeOUHEHUY, « BaxkHEHIITEe MEeTaIIBI U UX
COCJIMHEHMUSI

13.8

XUMHYECKHE OSKCIIEPUMEHTHI, HJUTIOCTPHUPYIOUINE TPHU3HAKK TPOTEKAHUS
peaknuii HOHHOTO 0OMEHA; KaueCTBEHHbIE peaKMi Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPAX MOHBI: XJIOPUI-, OpOMUA-, HOIUII-, CyIb(at-, pocdar-,
KapOOHAT-, CHWIMKAaT-aHHUOHBI, THUIPOKCHJI-MOHBI, KaTHOHBl aMMOHHUS,
MarHusl, KaJbIs, ATIOMUHUS, Kene3a (2+) u xxenesa (3+), meau (2+), IMHKA

14

YmMmenue:

14.1

NPEJCTaBIsATh  pe3yNbTaThl  JKCHepuMeHTa B (opMe  BBIBOJIOB,
JI0Ka3aTeiabCcTB, TrpaukoB H TaOAMII ¥ BBIIBIATH OMIUPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBA3W MCKAY PCAJIBHO Ha6HIO,Z[aCMBIMI/I XUMHUYCCKHUMU
ABJICHUAMH W IpoHeccaMu, HNPOUCXOOAINIMMH B MAKpO- WU MHUKPOMHUPE,
O0OBSACHATH IPUYNHBI MHOT 006pa31/1${ BCIICCTB

Hepeqeﬂb 3JIEMEHTOB COICPKAaHUSA, IPOBEPHACMBIX HA OCHOBHOM IroCcyaiapCcrB€HHOM
IK3aMCEHE 110 XUMHUH

Kon [IpoBepsieMblIil 3JIEMEHT COiepKAHUS
1 ITepBoHavaIbHBIE XUMUYECKUE TTOHATHS

1.1 UYuctele BemecTBa 1 cMecu. CriocoObl pa3enieHus: cMecei

1.2 ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHYECKHX
sneMeHTOB. [IpocThie U CII0KHBIE BENIECTBA.

1.3 Xumudeckass (Gopmymna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
CreneHb OKHCICHUS

1.4 3aK0H IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENBLHAsT aTOMHAas Macca.

OTtHOCHTEILHAS MOJICKYJIApHas Macca. MaccoBas A0 XHUMHYECKOI'O
9JIEMCHTA B COCJMHCHUHN




1.5

KonungecTtBo BemecTBa. Moinb. MomnspHast macca. MonsipHbIid 00EM Ta30B.
BzanmMmocBs3n KOJIMYCCTBA, MACChI K YUCJIAa CTPYKTYPHBIX CAWHHUIL BCHICCTBA

1.6

DusnyecKkue 1 XUMUYECKHUE SIBICHHAA. XUMUYECKas peaklus U €€ IPU3HAKY.
3aKOH COXpPaHEHMsI MACChI BEIIECTB. XMMUYECKHE YPaBHEHHUS

[Mepnonuueckuii 3akoH u [leproauueckas cucTeMa XUMHYECKHIX 3JICMEHTOB
J.N. MenpeneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuonnyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
1. Menneneesa. [lepuoasl u rpynmnsl. @U3HYECKU CMBICI OPSIKOBOTO
HOMEpa, HOMEPOB MEPHOAA U TPYIIIbI JIEMEHTa
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Crpoenue aromoB. CoctaB aToMHbIX si7iep. M3oTomnbl. DnekTpoHsl. CTpoeHne
AJIEKTPOHHBIX 000JI04eK aTOMOB HepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
Ilepnonnueckoi cucrems! .M. MeHneneena

23

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHYECKHX JIEMEHTOB IIEPBBIX
Tpex IIEPHOJIOB, KaJIns, KaJIbLIMS (paguyca aTOMOB,
3JIEKTPOOTPHULIATEILHOCTH, METAIUTMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U
UX COCAUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
ITeproanueckoi CUCTEME U CTPOCHHEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuueckasi cBsi3b. KoBajeHTHas (TOJISIpHAsT W HEMOJISIPHASs) CBS3b.
DJIEKTPOOTPULIATEILHOCTh  XMMHUYECKUX  2JIEMEHTOB. oOHHasi  CBs3b.
Meramnueckas CBSI3b

3.2

Tumnsr KPpUCTAJUIMUCCKUX PCHICTOK (aTOMHaSI, HOHHAas, MCTaJ'IJII/I‘ICCKaH),
3aBHCHUMOCThH CBOMCTB BC€IICCTBA OT THUIIA KpHCTaHHquCKOfI PECIICTKU U BUAA
XHUMHYECKOH CBI3H

Baxnelimuve npeAacTaBUTENN HEOPraHWYECKUX BenlecTB. Hemerawibl u ux
coeaqnuHeHus1. MeTauibl 1 UX COeIMHEHUS

4.1

Knaccugukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX COCITMHEHHNA: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIe) U
HecoJieo0pa3yollye; OCHOBaHUM (IeJI0UYM U HEPACTBOPUMbIE OCHOBAHUSA);
KHUCIOT (KUCIOpOACOoepKalue M OEeCKHCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CpEeTHUX U KHCIIBIX)

4.2

dusnueckue W XUMHUYECKHE CBOKMCTBA IPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

dusnyeckrue 1 XMMUUYECKNE CBOMCTBA MIPOCTBIX BELIECTB-METAIUIOB: JINTHS,
HaTpus,  Kajnus, MarHus W KajJblus,  aJIOMUHHUA,  JKele3a.
DIEKTPOXUMHUECKUH psiji HAPSHKEHUH METaJlJIOB

4.4

@u3nyeckue M XUMHUYECKHME CBOMCTBAa BOJOPOIHBIX  COEOUHEHMI
HEMETAJIOB: XJIOPOBOAOPOA, CEPOBOAOPOA, aMMHAKA

4.5

duznueckre 1 XMMHYECKHE CBOMCTBA OKCUIOB HeMeTauioB: cepol (IV, VI),
azota (I, IV, V), docdopa (III, V), yraepoma (II, IV), kpemuusa (IV).
ITony4yeHue OKCU0B HEMETAIIOB

4.6

Xumuueckue cBorcTBa okcuaoB: metamwioB IA — IIIA rpynm, nuunaka, Mmeau
(I) n xxene3a (I, I1I). [TonyyeHue okcHUI0B METAIIIOB

4.7

XWMHUYECKHE CBOWCTBA OCHOBAaHWUW M aM(OTEPHBIX THAPOKCHIOB (HA
MpUMepe TUAPOKCUAO0B aTIOMUHMUS, JKeJe3a, uHKa). [lonydenne ocHoBaHuMi
1 aM()OTEPHBIX THAPOKCUIOB

4.8

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOHOM, CEPHUCTOM, CEpHOM, a30THOH, PocdopHOIl, KPEMHHEBOM,
yroiapHOU. OcoOble XUMHUYECKUE CBOWCTBA KOHLIEHTPUPOBAHHON CepHOU U
a30THOM KUCJIOT. [lonydyeHune Kucior

4.9

OO61me xuMuYeckre cBoicTBa cpeHux coineil. [lomydyenue coneit




4.10

[Tony4yenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KUCIOPOIa, aMMHUAKa,
YIIJIEKUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tonyyenne amMMuaka, CEpHOW M a30THOM KHCJIOT B HPOMBIIIICHHOCTH.
O611me crnocoObl MOTyYeHHs] METAJIIIOB

4.12

I'eneTnueckas cBsI3b MCXKAY KilaCCaMH HCOPraHNYCCKUX COCI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX peaKI_[I/Iﬁ IO Ppa3/IMYHbIM IIPpU3HAKaAM: II0
quCjlly W COCTaBy Y4YaCTBYOIIUMX B PpCaKOWM BCHICCTB, IO TCILJIOBOMY
B(b(l)eKTy, 10 U3BMEHCHUIO CTCIICHEH OKHUCIICHUS XMMUYECKHX 3JIEMECHTOB

5.2

TennoBoil 3¢pdexr xuMudeckoi peakiuu, TEPMOXUMHUYECKUE YpPABHEHUSI.
OK30- U DHIOTEPMUYECKUE peakIUU. TepMOXUMHUYECKUE YPABHEHMS

5.3

OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakuuu. Oxucnurenu u
BOCCTaHOBUTENHU. [Iporiecchl OKUCIEHUS U BOCCTAHOBIIEHHUSI. DJIEKTPOHHBIN
0aJaHC OKHCIMTEIbHO-BOCCTAHOBUTEIBHON peakiiu

54

Teopuss  2JIEKTPOJMTHYECKOM  auccouranuu.  KaTHOHBI,  aHHOHBL
DJEKTPONMUTHl U HEANEKTPONIUThl. CHIIbHBIE W cladble 3JIEKTPOJIHTHI.
CreneHpb AMCCOUUALNH

5.5

PeaKI_[I/II/I HOHHOI'0 00OMeHa. Y cJIOBUSA IMPOTCKAHUA peaKI_[I/Iﬁ HOHHOI'O O6MeHa,
IMOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUSA peaKHI/If/'I

XuMus U OKpYyKaromiasa cpcaa

6.1

BemectBa u Marepuansl B IIOBCEJIHEBHOW >KM3HM 4elOBEKa. be3onacHoe
UCIOJIb30BaHUE BELIECTB U XMMUYECKUX peaklHil B 1abopaTopuu U OBITY.
HepBaﬂ MOMOIIb IMTPHU XUMHYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arps3HEHHE OKpYXKalollell cpeapl (KUCIOTHBIE JOMKIH,
3arpsi3HEHUE TTOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 TIPEI0TBPAICHUS
[IpenenpHas momyctumasi koHuentpanus BemiectB (IIIK). Ponp xumuun B
pPEIICHUH SKOJOTUYECKHX MpodsieM. YCuieHue mNapHuKoBoro sddexra,
pa3pylIeHHe 030HOBOT'O CII0s

6.3

[Tpumenenue cepsl, a3oTa, pochopa, yriaepoaa, KpeMHUS U UX COETUHEHUN
B OBITY, METUIIMHE, TPOMBILIIIEHHOCTH U CEJIbCKOM X03sicTBe. [Ipumenenue
METAJIJIOB U CIUIaBOB (CTallb, YYryH, JIOPAJIOMUHHM, OpoH3a) B OBITY U
HOPOMBIIIICHHOCTH HX coennHeHui. [loHATHE O KOppo3MM MeETallIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[TpuposHblE UCTOYHUKU YITIEBOAOPOJOB (Yrojb, MPUPOAHBIN ra3, He(Th),
MPOJYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbple TIOHATHS 00 OpPraHWYECKHMX BEMIECTBAX Kak o
COEIMHEHUSIX yriaepoja (MEeTaH, 3TaH, STUJIEH, alleTUJIEH, TaHOJI, TTIULEPHH,
yKCycHast KucioTa). [loHsTre 0 OMOIOrMYecKy BaKHBIX BEIIECTBAaX: KUPaX,
Oenmkax, yraeBo/Iax — U UX POJIH B JKU3HH YeJIOBEKa

PacuerTsr:

7.1

110 (bOpMy.TIaM XUMHYECKMX COCOUHEHMI

7.2

Macchl (MACCOBOM) JIOJIM PACTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHUAM
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