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Pabouas mporpamma o yueOHomy npeamery «Xumus» (0a30BbIi ypOBEHb) (IpeaMeTHas
o0nacth «EcTecTBEHHO-HAay4HBIE TPEIMETHI») BKIIOYACT MOSICHUTEIbHYIO 3aIIMCKY, COAECpKaHUe
o0y4yeHHsl, TUTAHUPYEMbIE pe3yabTaTbl OCBOCHHS NPOTPaMMbI 110 XHUMHH, TEMaTHYECKOe
IUITAHUPOBAHHUE.

[losicHuTenpHas 3ampcka OTpakaeT oO0IMe NeNd W 33ha4d  HM3Y4YeHHS XHMMHU,
XapaKTEPUCTUKY ICUXOJIOTMYECKUX IPEINOChUIOK K €€ M3Yy4eHHI0 O0Yy4aroIlMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJXOAbI K OTOOpY COJEp’KaHHs, K OIpeaesICHUIO
IUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanne oOydeHHsI PacKphIBAET COAEPIKATEIbHBIC JIMHUHU, KOTOPBIE MpeaIararoTcs
JUIs 00513aTEJIBHOTO U3YUEHHs B Ka)KIO0M KJIacCe Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.

[Tnanupyemble pe3yabTaTbl OCBOCHUS MPOTPAMMBI 110 XMMHH BKIIIOYAIOT JMYHOCTHBIE,
METallpeIMETHbIE Ppe3yJbTaThl 3a BECh IEPUOJA OOY4YEHHsS Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHus, a TAKKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusI.

MOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMHuM Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B GI'OC OO0, a Taxke Ha OCHOBE (eneparbHON
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEernojaBaHus y4eOHOro mpeaMmera
«Xumus» B 00pazoBaTeNnbHBIX oprannzanusax Poccuiickoit @enepanun.

ITporpamma o xuMuu pazpaboTaHa ¢ LHEJIbI0 OKa3aHUsI METOJUYECKOM MOMOILU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

IIporpamma 1o XuMuu J1a€T NpeACTaBI€HUE O LEsIX, oOlied cTpaTeruu oOydeHus,
BOCIIUTAHHUSI W Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH YUEOHOTO IpEeaMeTa, YCTaHaBIHBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCcMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYPHUPOBAHHE TI0 pa3ieiaM M TeMaM IpOTrpaMMBbl 10 XMMHH, OTIPEeNIIeT KOIUYeCTBEHHbIE
Y Ka4eCTBEHHbBIE XapaKTEPUCTUKH COACPIKaHUS, PEKOMEHTyEM YO I0CIIeI0BATEIbHOCTb U3yUEeHUs
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYaIOIIMXCs, ONpeeIieT BO3SMOXKHOCTH peAMeTa AJIs pealu3alun
TpeOOBaHWI K pe3yabTaraM OCBOSHHS OCHOBHOH 0Opa30BaTeNbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOro 001m1ero obpa3oBaHusi, a Takke TpeOOBaHUI K pe3ynbTaTaM OOYy4YEeHHs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHs MpeaIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIBHOMN NEATEITLHOCTH
00yyYaroIerocs Mo OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHWe XUMUU CIY)KUT OCHOBOM 151 (hOpMUPOBAHHSI MEPOBO33PEHHS 00yUaroIIEerocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEH
NPEJCTAaBICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUH U 00 IBOJIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pelieHuss TI00ambHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, THIIEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CTIIOCOOCTBYET peaju3alliii BO3MOXKHOCTEH Ui caMoOpa3BUTUS M (POpMUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el n HyHKIIMOHATIBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydJaronxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK H B
npodeCcCHOHATBLHOMN 1eATeNbHOCTH;

3HaKOMHUT CO CHeNH(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI IEIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YJarOIINXCS;

COcOOCTBYeT (HOPMUPOBAHHIO LIEHHOCTHOI'O OTHOLIEHHUS K €CTECTBEHHO-HAyYHBIM
3HaHWSAM, K TPHUPOJE, K YEIOBEKY, BHOCHT CBOW BKIaJ B OJKOJOTHYECKOe 0Opa3oBaHWE
o0yJaronuxcs.



JlaHHbIe HampaBlieHUsI B OOYYEHHH XUMHMU OOECIICUMBAIOTCS CIEIU(PHUKON CONEpKaHHs
yueOHOro MpeMeTa, KOTOPBIH SIBISIETCS eAarorn4eck aJaTHPOBAHHBIM OTpaKeHHEM 0a30BOi
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 3HAYUMbIX TOHITHI OPraHMYE€CKON XUMHUH.

CtpykTypa copepkaHusi IpOrpaMMbl 110 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydeHuro. CojepiaHue CKJIaJbIBACTCS W3 CHUCTEMBI MOHATHM O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoW peakuuu. OO 3TH CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO IMPUHILMITY IOCJIEIOBATEIBHOTO PA3BUTHUSI 3HAHWKW HAa OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOIO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepuoanueckoro 3akona /.M. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

YYEHHS O CTPOCHUH aTOMa U XUMUYECKOM CBA3U;

MPEJCTABICHUN 00 JEKTPOTUTHUECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IMOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS OCIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYTOMY, BBITTOJIHSS
(byHKIIMN OOBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOTyYEHUS U3y4aeMbIX BEIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAay4YHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
MPOMCXOIUT C MPUBIICICHUEM 3HAHHI U3 paHee H3YYEeHHBIX YIeOHBIX IpeAMETOB: «OKpyKaromui
MHUp», «buomnorus. 5—7 kiaccs» U «Pu3uka. 7 Kiacey.

[Tpu U3y4eHnn XUMHUU TPOUCXOUT (POPMHUPOBAHKE 3HAHUH OCHOB XMMHUYECKOI HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XMMHUYECKUX 3HAHUI — BaKHEHIIMX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TPU N3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX TPUMEHEHUH B Y4YeOHO-
MIO3HABATENIHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

IIpu m3yyeHMH XMMHUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BakKHOE 3HAUYEHUE
NpPUOOPENTHN TaKUe LIETH, KaK:

(dbopMHpOBaHHE MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

HaIpaBJIEHHOCTh OOY4YeHHs] Ha CHCTEMaTH4eCcKoe MpHOOIIEeHHE O00ydJaromuxcs K
CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOW  JIESATEIBbHOCTH, HAyYHBIM  METOJAM  IIO3HaAHU,
(GOpMHUPYIONTUM MOTHBAIIMIO M pa3BUTHE CITOCOOHOCTEN K XUMUU;

o0ecrieyeHrne YCIOBHMH, CHOCOOCTBYIOIIMX TNPHOOPETEHUI0 OOYYaIOUIMMUCSA OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUSA M CaMOINO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

dhopmupoBanue oOmIel GYHKIIMOHATLHON W €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
qrCIie YMEHHUH OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3YsI 3HAHUS U OIIBIT,
MOJIYYCHHBIE TPU W3YyYEHUU XUMHUHU, MPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHOMN
’KU3HU U TPYAOBOM AEATEIBbHOCTH;

(dbopMupoBaHue y 00y4arOIUXCs TYMaHUCTHUYECKUX OTHOLIEHWH, MOHUMAaHMS [IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 1LIEJIecCOO00pa3HOro MoBelNeHHsl B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpenbl;



pa3BUTHE MOTHBALIUU K O0Y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.

OO6iee ynciI0 YacoB, PEKOMEHIOBAHHBIX ISl M3YYCHHS XUMHH, — 136 JacoB: B 8 Kiracce —
68 yacoB (2 yaca B Hezleno), B 9 kinacce — 68 yacoB (2 yaca B HE/IEIIO).

Jljia kaxkaoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET ObITh
UCIIOJIB30BaHO YYAaCTHUKAaMHU 00pa30BaTeIbHOTO MpoLecca B IesX (HOpMUpOBaHHS BapUaTUBHON
COCTaBIISIFOLIEH coepaHUsl KOHKpPEeTHOH paboueil mporpammbl. Ilpu 3TOoM oOs3arenpHas
(MvHBapuaHTHAs) 4YacThb COJEp)KaHUs TMpeIMeTa, YCTAaHOBJIICGHHAs MPUMEpHON paboueit
IPOrpaMMOii, U BpeMsi, OTBOJIMMOE Ha €€ U3yueHUe, TOJIKHBI ObITh COXPAHEHBI MOJTHOCTBIO.

COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuM B JKM3HU 4YEOBEKAa. XMMHs B CUCTEME HayK. lena u
BenlecTBa. du3nueckue cBONCTBA BELECTB. Arperatnoe cocrosinue Bemects. [lonsTue o meronax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3eseHus cMeceil.

ATOoMBI U MOJEKyJbl. XUMUYECKUE 31eMEHTbl. CHMBOJIBI XUMUYECKUX 3IJIEMEHTOB.
[TpocTsie U clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYIIApHas
Macca. MaccoBast 1011 XUMHUYECKOI'O JIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monb. MomsipHass Macca. B3anMocBs3b KonMuecTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

Ouznyeckue M XUMHUYECKUE SIBIICHUS. XUMHUUYECKas peakius U e€ NpHu3HaKu. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuil 5KCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, mpaBuiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCAaHWE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne GU3NUecKUX (TUIaBJIeHUe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaMBaHWE MEIHOM MPOBOJIOKH, B3aUMOACHCTBHE MeNa C KUCIOTOW) SIBJICHUI, HAOII0IeHIE U
OINMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnil (pa3iokeHHe caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTHI C XJopuaoMm Oapus, pasioxeHue ruapokcuaa menu (II) mpu narpeBanum,
B3aUMOJICHCTBUE KeTe3a ¢ pacTBopoM cosr Meau (11), uzydenue cmoco6oB pasneneHus cmeceit (¢
MOMOIIbIO0 MarHUTa, (UIBTPOBAHHUE, BBIMTAPUBAHUE, TUCTHIUIAIMS, XpoMaTtorpadus), poBeIeHue
OUMCTKHA IOBapeHHON cOJM, HAONIOJICHWE W ONMCAHWE pEe3yJbTaTOB IPOBEACHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE MOJIETIEN MOJIEKY (IIapOCTEPIKHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech raszos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gpuznueckue U XMMHUECKHEe CBOMCTBA (peakuu ropeHust).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — aloTporHas MOAM(pUKAIuUs
KHCIIOpO/a.

TernnoBoit 3pdexT XUMHUYECKOW peakluuu, TEPMOXHUMHUYECKHE YpPaBHEHHS, 5K30- H
OHIOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boaoposa B IPHUPOJE,
buznyecKkrue 1 XuMUYeCcKHe CBONCTBA, IPUMEHEHHE, CIIOCOObI oayyeHus. KucioTe! u comnu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelenHsle n
HEHACBILICHHbIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas J0JsI BELIECTBA B



pactBope. XUMHUYECKUE CBOWCTBAa BoAbl. OCHOBaHUA. Poib pacTBOpOB B IPHUPOJE M B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUEe MPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeaunenuid. Oxkcunpl. Kiaccudukanus oKcHIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3yromue. Homenknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaos.

OcnoBanust. Krnaccupukanust ocHOBaHMN: IMIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHui. Pu3MuecKHMe M XUMHUYECKHE CBOMCTBA OcCHOBaHWMl. I[lomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XMMUUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metauioB H.H. bekerosa. [lomyuenue Kucior.

Conu. Homenknarypa cosieil. @u3ndeckue U XMMHUYECKHE CBOWCTBa cojied. [lonmydyenue
COJIEH.

I'eneTnyeckas cBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii 5Kcnepumenm:

KaueCTBEHHOE OMPEEIICHUE COACPKAHUsI KUCIOPOa B BO3/lyXe, MOJyueHue, COOupaHue,
pacno3HaBaHUE M HM3YyYEHUE CBOMICTB KUCJIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (Ioxapa), 03HaKOMJICHHE C
o0pa3laMy OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
M3Yy4EeHHUE CBOWMCTB BojaoOpoaa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPHUAIIOB), HAOIIOIeHNE 00pa3IloB BEIIECTB KOJTMIESCTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/ICHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIEJIOYEH, M3ydeHHUE
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KHCIIOTHI, KUCIOT ¢ METAJUIAMHU, PEAKITUN
HEWUTpalnu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljla JPYruM
U3 pPAacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3aJay 1o Teme «Baxneilmue kiacchbl
HEOPTraHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3axoH u Ilepuoanuyeckasi cucrema xumu4veckux jiemeHtos JI.H.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[TepBbie mONBITKY KIacCU(PUKAIIN XUMUYECKUX dTIeMEHTOB. [IoHSATHE O rpyIIax CXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIE U 1E€J0YHO3EMENbHbIE METAIIJIbL, TaJI0r€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUJPOKCHIBI.

[lepnonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux daemeHtoB J[.U.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbl [lepuogndeckoit cucTeMbl
xumuueckux dsnemeHToB .M. Menneneea. Ilepuonbl u rpynmbl. DU3NYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenune artomoB. CoctaB aromHbIX szaep. W3oromsl. OnexkTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUUECKHX 31eMeHToB [leproauueckoil cCUCTEMbI
AWM. MengeneeBa. XapakTepUCTHKA XHUMHYECKOrO JJIEMEHTAa 10 €ro IOJOKEHUI0 B
Ilepnonnueckoii cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajiiyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAIITMYECKUX
Y HEMETAJUIMUECKUX CBOMCTB M0 TpyHnaM U NepHOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[.M1. MeHeneeB — y4€Hbli U IpaskIaHUH.

Xumu4deckasi — CBS3b. KoBanentnas  (momsipHass W HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okuciaeHus. OKUCIUTETLHOBOCCTAHOBUTENbHBIE peakiiuu. [Ipoliecchl okucieHus
Y BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.



Xumuueckuu sKcnepumenm:

M3y4YeHHe oOpa3loB BEILIECTB METAUIOB M HEMETAJJIOB, B3aUMOJEHCTBHE T'HAPOKCHAA
[IMHKA C PacTBOPaMM KUCJIOT U IIEI0Yed, MPOBEICHHUE OIBITOB, WUTIOCTPUPYIOMIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEeHUs, COSTUHEHHUS).

Mesicnpeomemusie céa3u

Peanuzanus MexnpeaMeTHBIX CBA3EH MpU U3yYEeHUH XUMHHU B § KIJIacCe OCYIIECTBISETCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHATHUH, TaK U MOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JJIsl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1m1re ecTeCTBEHHOHAYYHBIE TIOHSATHS: HAYyYHBIH (DaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, KlaccHu(pUKauusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, MOJICIIb, SIBIICHUE.

®duzuka: marepusi, aroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, SJCKTPUYECKUN 3apsij, BELIECTBO, TeNo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, onocdepa.

Il'eorpadusa: armocdepa, rtuapochepa, MHHEpadIbl, TOPHBIE TOPOABI, MOJE3HBIC
HCKOIIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BenecTBo 1 XUMHYeCKasi peaKIusi

[lepnonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux daemeHtoB [I.U.
MenneneeBa. CTpoeHHe aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XHMHUYECKHUX
DIIEMEHTOB NEPBBIX TPEX TMEPHOJOB, KajWs, KaJbIMsI MU WX COCAWHEHHHA B COOTBETCTBHU C
MOJIO’KEeHHEM 31ieMeHTOB B [leproaudeckoii cuctemMe U CTpOEHHEM UX aTOMOB.

Crtpoenne BemiecTBa: BUABI XUMHUYECKOW CBS3H. THIIBI KPUCTAIUIMYECKHX DPEHIETOK,
3aBHCHUMOCTH CBOWCTB BEIIECTBA OT THUIAa KPUCTAIUTMUECKOHN PEIIETKU U BUIa XUMHUECKOH CBSI3U.

Knaccuukanuss ¥ HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccugukanus XuMHUYECKUX peakyil Mo pa3IMuHbIM MpU3HAKaM (IO YHUCIY U COCTaBY
YYaCTBYIOIIHX B PEAKIHH BEIIECTB, IO TETTIOBOMY 3P (EKTY, 0 H3MEHEHHUIO CTETICHEH OKHCIICHHS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
DHJIOTEPMHUYECKHUE PEAKIINH, TEPMOXHUMUYECKHIE YPAaBHEHUSI.

ITonatue o ckopoctu xuMHU4eckoi peakiuu. [ToHsTHE 00 0OpaTUMBIX M HEOOpATHMBIX
XUMHYECKHX peaknusx. [IoHATHEe O TOMOTeHHBIX M TeTepPOreHHBIX peakuusx. [loHarue o
katanuze. [ToHsTHe 0 XUMHUYEeCKOM paBHOBeCHH. DAKTOPBI, BAMSIONNE HA CKOPOCTh XUMUYECKON
PEaKINH U TIOJI0KEHNUE XUMHUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OandaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENbHOW peakiuu. COCTaBlieHHE YpaBHEHUH OKHUCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peakimii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust MEKTPONIUTHIECKON TUCCOIMAITAH. DIEKTPOIUTHI M HEAIEKTPOIUTHL. KaTHOHHI,
aHMOHBI. MeXaHU3M JIMCCOIMAIIMY BEIECTB C pa3IMYHBIMU BUJAMH XUMUYECKOi cBsi3U. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiiun MoHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKkil HOHHOTO OOMEeHa, MOJIHbIE U
COKpall¢HHbIE MOHHBIE ypaBHEHUs peaknuil. CBOMCTBA KHCIOT, OCHOBAHWW M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIUd Ha HWOHBI
[TonsiTHE O THIPONIHN3E COTEN.

Xumuueckuui 5Kcnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPHCTAUTUYECKUX PEIMETOK HEOPTaHWYECKHX BEIIECTB —
METAJIJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAA HATPHUS),
UCCIIC/IOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACHCTBHUS Pa3TUIHBIX
(bakTOpOB, HCCIEI0BaHHE IEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, Mpollecca AMCCOLMALIUN



KHCJIOT, IIEI0YeH U cosiel (BO3MOKHO UCIIOJIb30BAHHUE BUE0 MAaTEPUAIIOB), TIPOBEICHUE OIIBITOB,
WUTFOCTPUPYIONTUX TPU3HAKH TMPOTEKAaHUS PEaKIMii MOHHOTOo oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKklUid (FOpeHHe, peakluu Pa3iokKeHHs, COSAUHEHHUs), pacllO3HABaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAueCTBEHHBIX pEakUWii Ha MOHBI, pELIEHUE
9KCIIEPUMEHTANBHBIX 3a7au.

HemeTtayibl  MX coeJMHEHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CtpoeHne M (PU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOJCHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
mienoyamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHnenue. JlelicTBue xJopa U XJ0pOBOAOPO/Ia Ha OPraHu3M uenoBeka. Baskneire Xa0puabl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapaktepucThka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHue, (GU3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHABI CEpbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(o01mIMe Kak MmpeICcTaBUTEIsI KJIacca KUCIIOT B CIIeU(UISCKUe ). XUMUIESCKHIE PEaKIUH, JISKAIUE
B OCHOBE IIPOMBILIUIEHHOTO CIIOC00a MOTyYeHus CEpHOM KUCIOTHI. [IprMeHenne cepHoi KUCIIOTHI.
Conu cepHOM KHCIOTBI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. Haxoxnenue cepbl u eé
CcoeMHEHUI B mpupojae. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpebl COSIUHEHUSMHU Cepbl
(KHCTIOTHBIE 0K, 3aTPS3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS.

Obmass xapakrepucTuka 51eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoae, (U3NYECKHE H
XUMHUYecKue cBoiicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckiue 1 XuMHIECKUe
CBOWCTBA, MOJydeHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmeHeHrue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ TMOIy4YeHHeE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIIeH Cpelbl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOuYBbl U BOAOEMOB). Docdop, ammoTponHble MOIUPHUKAIMU
docdopa, ¢puznueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUH.

OOmast xapaktepuctuka syeMeHTOB I[VA-rpymmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoictra. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKue U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKHUBBIE OPTaHU3MBI,
NOJy4eHHEe U IpUMEHEeHHEe. DKOJIOTHYecKue MpobaeMbl, CBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a IJ100aJIbHOTO TMOTEIUIEHUs KJIMMaTra, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOMCTBA, MOJydyeHHE U IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Micnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yIiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas KuciaoTa). [IpupoiHbie HCTOUHUKU
YIII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (O6EH3MH), UX POJIb
B OBITY ¥ HpPOMBIIIICHHOCTU. [IoHATHE O OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: )KHMpax, OeKax,
yriaeBojax — M HMX POJM B KU3HU dYelloBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYeCKHX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, MOJy4YEeHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u



KpeMHHUEBOM kucaoTe. CUIMKATBI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkneiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuu sxcnepumenm:

n3ydeHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHWE C 00pasllaMH XJIOPUIOB (TaJlOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3umamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNoB), HaOIMOJeHHe Tmpolecca OOyrauBaHUS —caxapa TOJ  JIEHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMHUYECKUX CBOMCTB pa30aBiICHHON cepHOU
KHUCJIOTHI, TIPOBEJICHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONOJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCTIOJIL30BaHUE BUCOMATEPHUATIOB), 00Opa3iaMu a30THEIX U (OCHOPHBIX yI0OpEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHBIX peaklnuii Ha MOH aMMOHUA U GpocaT-uoH U U3yUeHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMO/ICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C ME/IbI0 (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIOB), HW3YYEHHE MOJENel KPUCTAUIMUECKUX pemeEToK anMmasa, rpadwura,
¢dyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTUBOrasa, MojdydeHue, coOnpanue, paclio3HaBaHue U U3YYEHHE CBOKWCTB
YIJIEKUCIIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX pEakluil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3y4€HUE [MPU3HAKOB HUX MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLIHMEH CHIMKAaTHON
IIPOMBILIEHHOCTH, PEILIEHNE YKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxHelMe HeMeTallIbl U UX
COCTMHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOmiass xapakTepUCTUKAa XWMHUYECKHUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHHUU HX
nonoxkeHus B [lepuoanueckoit cucteMe xuMuueckux anemeHToB [[.M. MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEKTPOXMMHUYECKUM psJ HanpsokeHU wmerauioB. Du3nueckue U XUMHYECKHE
cBoiicTBa MeTayuioB. OO1HMe crocoOs! mosyyeHust MetamioB. [IoHsATHE 0 KOPPO3UM METaJIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTalb, Yyr'yH, AIOpaTlOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBILIUIEHHOCTH.

[Ilerounble MeTaUIBL: MOJOKEHWE B Ilepnonnueckoi cucTeMe XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa, CTpOEHHE UX aTOMOB, HaXOKJAEHUE B npupoje. Pusnueckne U XMMUUECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[IlerounO3eMenbHBIE METAUIBI MarHMii W KalnplUWi: mosoxeHue B llepuogmueckoit
cucreMe xumudeckux aemeHToB JI.MI. MeHnneneeBa, CTpoeHHE HUX aTOMOB, HAaXOXICHHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxxHeine coequHEHUs
KaiblMs (OKCU, THIPOKCHU, CON). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs.

Amomunuil: nonoxenue B llepuogmyeckod cucreMe XMMHUYecKMX 3ieMeHToB [I.I.
MenzneneeBa, CTpO€HHE aToMa, HaxoxJaeHue B npuponae. Gusnyeckue U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUAA U THJIPOKCH/Ia AITFOMUHHUSL.

XKenezo: mnonoxenue B Ilepuoanueckolt cucreme xumudeckux snemeHTtos J[.U.
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMAYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokcuasl u conu skenesa (II) m »xenesa (III), ux cocras, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii 5Kcnepumenm:

O3HaKOMJIEHHE C o0pasllaMd METalIOB U CIUJIaBOB, MX (PU3UYECKHMMH CBOMCTBAMU,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEpHAalOB),
0COOEHHOCTEHN B3aMMOJIEHCTBHS OKCHIA KaJbIUs U HATPUs C BOAOH (BO3MOXKHO HCIIOJIb30BAHKE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHUs JKEIe3a B



KHCIIOpoZe  (BO3MOXKHO  MCIIOJIB30BaHME  BUACOMATEpUAIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX peaKlMii Ha MOHBI (MarHus, Kajablus, TIOMUHUS, LHUHKa, *kene3a (II) u xenesa
(III), meu (II), HaOmroieHUE U OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHUJIA LINHKA, PEIIEHUE 3KCIEPUMEHTAJIbHBIX 33Ja4 110
TeMe «BaxkHelre MeTauibl U UX COSAUHEHUSY.

Xumus ¥ OKpy:Kawmas cpeaa

BemecTBa 1 MaTepuanbl B IOBCEAHEBHOM JKHU3HM 4elloBeka. be3zomacHoe ncmoib30BaHue
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomis Nnpu XUMHYECKHX OXKOrax |
OTpaBJICHUSIX.

XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH cpelibl (IIpeenbHas JOMyCTUMasi KOHLIEHTPALUs
BemecTB (naee — [1J1K). Posib XuMuu B perieHUH 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii 5Kcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUaJbl).

Mesicnpeomemmsie cea3u

Peanuzanus MexnpeaMeTHBIX CBA3EH MpU U3yYEeHUH XUMHHU B 9 KIlacce OCYIIECTBISETCS
Yyepes3 UCI0JIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUM, TaK U MMOHITHH, SBISIOLINXCS
CUCTEMHBIMU JIJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSTH: HAaydHBIAd (akT, THIOTE3a, 3aKOH, TEOpus,
aHaJIN3, CUHTE3, KJIaccu(uKaius, nepuoIuIHOCTh, HaOI0IeHNE, SKCIIEPUMEHT, MOCTUPOBAHNE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

Oduzuka: Mmarepusi, aTtoM, OJIIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas PEIIETKA, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €AMHULIBI
U3MEpEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

Buonorusi: ¢ortocunres, neixanume, Omocepa, SKOCHCTEMA, MHHEPAIbHBIE yIOOpEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

l'eorpadus: armochepa, ruapochepa, MuHEpalbl, TOPHBIE IOPOJBI, TIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

NNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI IO XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PpE3yNbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOTO oOImIero oOpa3oBaHUsS
JIOCTUTAIOTCS B X0/1€ 00YUYEeHMsI XMMHUU B €IMHCTBE Y4eOHOM M BOCHIUTATEIbHOM J1€ATEIbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMA  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMM U  JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpOLIeccCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATN3AIIMH 00yUYarOIIHUXCSl.

JIM4HOCTHBIE pE3YyNbTAThl OTPa)KalOT TOTOBHOCTh OOYYarOMIMXCS PYKOBOJICTBOBAThHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALMi M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJIe/IMI0, TIOHUMaHMs 3HA4YeHUsS XMMHUYECKOH HAayKH B JKU3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 mepeAoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOHCTBE
MHpa U O0IIECTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MIPEJICTAaBICHHUS] O COIMAIbHBIX HOPMAax M MpaBHJIaX MEKIUYHOCTHBIX OTHOIIEHUN B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, Yy4yeOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKON U JPYTUX BHUJIAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOHM JIeITEIbHOCTH MpPU BBITOJHEHUH Y4eOHBIX, IIO3HABATENBHBIX 3414, BBIIIOJHEHUU



XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOCKTOB, CTPEMIICHHUSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOINIOMOIIM B Tpolecce 3TOH y4eOHOU IesTeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE
MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIICH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUECKHE MPEACTABICHUS O BEUIECTBE M  XUMHUYECKOM  peaKkiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIIOLIME OCHOBY ISt
MOHUMAHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHSL TPUPOBI, B3aUMOCBSI3SIX YEJIOBEKA C MPUPOIHON CPEAOH, O POJIM XUMHUHU B MMO3HAHUU
3TUX 3aKOHOMEPHOCTE;

M03HABAaTEJIbHbIE MOTHBBI, HAMPABIICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUUA MO XHUMHH,
HeoOXoauMble Il OOBSCHEHUS HAOJI0IaeMBbIX IPOLIECCOB U SIBICHUN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIFHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHYECKHMMH CpPEICTBaAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOYyYEHHUIO U MO3HAHUIO, JHOO03HATEIHHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
camM000pa30BaHUIO, TIPOSKTHON M HCCIIEAOBATEIBCKON JESTEIEHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NajbHEHIIEM;

4) ¢hopMupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 >KW3HH, OCO3HAHUE ITOCIEACTBHH W HENPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPeONEHUsI alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJIECHUS
MPaBHJI OE30MMACHOCTH TP OOPAIICHNN C XUMHUYECKHMH BEIICCTBAMHE B OBITY U pealbHON KU3HMU;

5) Tpy10BOr0 BOCIIUTAHUA:

WHTEPEC K MPAKTUICCKOMY M3YUYSHUIO TPOo(deccuii u Tpyaa pa3IuaHOrO poja, yBaKEeHUE K
TPYLy U pe3yjbTaTaM TPYAOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX
3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOP WHIAUBUAYATHHON TPACKTOPUU MPOAOIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpOoPEeCCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCHOHATBLHON CPE/IE;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTHUYECKH 11eTIecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY >KU3HH Ha 3eMIie,
OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TIPABMIJI O€30MaCHOTO MOBEEHUS TIPU PabOoTe C BEIECTBAMH,
a TaK)K€ B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJTy4aeMble MPU W3YYCHUU XUMHH, IS PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPYXKaloIlEel MPUPOIHON CPeIoH, ISl OBBIILIEHUS YPOBHS SKOJIOTUYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa SKOJOTHUECKUX MPOoOJIeM M MyTel MX perieHus
MOCPEJICTBOM METOJOB XMMUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX PE3yNbTAaTOB BBIACISIOT 3HAUYUMbIC IS (HOPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHSs, MPUHIIUI, THUMOTe3a, PakT, cUCTEMa,
MPOIIeCC, SKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUE€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM JACSITETHHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:



YMEHHUS HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHMM 3HAaHUI:
PACKpBIBATH CMBICT XMMHYECKHUX MTOHITUH (BBIICIATh UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU MOHSATHUSIMH), UCIOJIB30BaTh MOHATHS ISl OOBSCHEHHS OTAEIBHBIX
(akTOB U SIBJIEHUH, BBIOUPATh OCHOBAHMS U KPUTEPUH JUISI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIMi, YCTaHaBIMBATh MPUYUHHO-CICICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3y4YEHMsI, CTPOUThH JIOTMYECKHE PACCYXIEHUS (MHAYKTHBHBIC, JEIyKTHBHbBIC, IO AHAJIOTHH),
JIeJIaTh BbIBOJIbI U 3aKJIIOUEHUS;

YMEHHUE NPUMEHSATh B MPOLIECCEe MO3HAHUS MOHATHUS (IPEIMETHBIE U METaNpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, IPe0oOpa3OBBIBATH IHIMPOKO
IPUMEHSEMbIE B XUMHUM MOJIEJIbHBIE MPEJCTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPELIICHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHX MOJEIBHBIX NPEICTABICHUNH BBIABIATH U
XapaKkTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaEMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKHX DPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPHUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarejabcKkue ecCTBUA:

YMEHHE HCII0JIb30BaTh MOCTABJIEHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Uil (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUIA;

IpUOOpETEeHUE OMbITAa 0 IUIAHUPOBAHMIO, OPraHU3allUd U INPOBEJCHHUI0 YYEHHYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IpOIlecca, CAaMOCTOSTEIbHO POTHO3UPOBAThH €r0
pe3yibTar, (GopMyIMpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OINbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PabGora ¢ undopmanmeii:

YMEHHUE BBHIOMPATh, aHAIM3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3THYHBIX BUOB
U GOpM IIPEICTABICHHMS], OJYyYaeMYI0 U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIMTepaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIe ocoOus, pecypcel MHTepHEeTa), KpUTHUECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE IPUMEHAThH PAa3IUYHbIE METOABI M 3aIIPOCHI IPU MOUCKE U 0TOOpe HHpOpMaIUK 1
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS yUEOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OnpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BaHMS Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHPOpPMALIMU U WUTIOCTPUPOBATH peEIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHAILUSAMU;

YMEHHUE HCHOJb30BaTh M AHAJIM3UPOBATh B Ipoliecce Y4eOHOW M HCCen0BaTeIbCKON
JeSTeIbHOCTH UH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEBI.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

yMEHHE 3aJaBaTb BONPOCHI (B XoAe aAuaiora u (WIM) JTUCKYCCHU) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
IIPEUI0KEHHON 3aa4H;

NpUOOpETEHUE  OMbITa MpPE3eHTAllMM  pPe3yJbTaTOB  BBIIOJHEHUS  XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOPHONW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

3aMHTEPECOBAHHOCT B COBMECTHOM CO  CBEPCTHMKAaMHU  II03HABATEIbHOW U
HCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (00CYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBINOJIHEHHOM paboTHI U IpYyTHUE);

PeryasiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIE 1eHiCTBUA:



YMEHHUE CAMOCTOSITEILHO OMPENENISATh UEIU AeATeIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICSTEIBHOCTh, BHIOMpATH
Hauboee 3P PEKTUBHBIE CIIOCOOBI pelIeHUs YIeOHBIX 1 TO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA AJITOPUTM ICUCTBUM MTPY BHITIOJIHEHUH 3a/TaHUI
C y4€TOM TOJy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBUE IMOJIYUYCHHOTO Pe3yibTaTa 3asBJICHHON 1€IM, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraeMble B YCIOBUU 3a/IaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO OOS3aTEIILHOTO COJICPIKAHUSA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
o0ydJalmuMUCs Hay4YHbIE 3HAHUS, YMEHHS W CHOCOOBI JeHCTBUH, crnenuduueckue s
peaAMETHOM 00sacTi «XHWMHUSA», BHIBI NEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xoHy obydyeHust B 8 kiacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaxkatb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSATHM: aTOM, MOJIEKYJa, XUMHUYECKHI
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJAHOPOJHAS),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl M MOJIEKYJspHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JiI XUMHUYECKOTO 3JIEMEHTa B COCIWHEHHUM, MOJISPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKas
peakiusi, KiacCU(UKAIUs PEaKIUi: PEeaklMu COSAMHEHUS, PEAKIUH Pa3JIOKCHHS, pPEaKIuu
3aMEIICHHS, Peakliui 0OMEHa, 9K30- U SHIOTCPMHUUCCKHUE PEAKIIMH, TEIUIOBOH (P (HEKT peakiium,
PO aTOMa, JIEKTPOHHBIA CJIOW aTOMa, aTOMHasi OPOUTANb, PAJANYC aTOMa, XUMUYECKas CBS3b,
MOJISIpHAs U HEMOJIApHAs KOBAJICHTHAs CBs3b, MOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBas J10JIg BeIeCcTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYECKUX TMOHSATUM W NPUMEHATH O3TU
MIOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIUKY ISl COCTaBICHUS (DOPMYJI BEIIECTB U YPaBHEHHI
XUMHYECKUX PEAKIIUM;

OTpEENATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEIUWHEHUSX, CTENEHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COSAUHEHUSX, TPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHMH mo QopmynaMm, BUJ XUMHYECKOH CBs3u (KOBaJeHTHass W HOHHAs) B
HEOPTraHWYECKUX COCTMHECHHUSIX;

packpbiBaTh cMmbicn llepuonnueckoro 3akona JI.JMI. MeHnaeneeBa: J€MOHCTpUPOBATh
MOHUMaHWE MEPUOANUECKON 3aBUCMOCTH CBOMCTB XUMHUYECKUX AJIIEMEHTOB OT MX MOJIOKECHUS B
[lepnonnueckoid cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YUEHUsI, 3aKOHa ABOTaJIpO;

ONMHCHIBATH M XapakTepu3oBaTh TabmuuHylo ¢opmy [leproguueckoii cHCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3INyYaTh MOHATHUS «TJIaBHAs moAarpynna (A-rpymnma)» U «rmododHas
noarpynna (b-rpymnmna)», manbsie U OonblIue MEPUOABI, COOTHOCUTH OOO3HAUEHUS, KOTOpHIC
uMeroTcs B Tabnuie «lleprogunyeckas cuctema xumudeckux anemeHtoB .M. MenaeneeBa» c
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSapa,
o0111ee YKCIIO JIEKTPOHOB U pacpeie]IeHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUYECKUE
peaxiuu (10 YHUCIy U COCTaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEIUNIOBOMY 3P dEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, TMOATBEP)KIasi OMUCAHWE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHUM COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKIUid;

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KAa4ECTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHTEIIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOT0 AJIEMEHTa o (popMyIie COeIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,



IIPOBOAMTH PAcUEThl 10 YPaBHEHUID XMMHUYECKOW pEaKLM{; NMPUMEHATh OCHOBHBIE OINEpalul
MBICTTUTENILHON NIEATENbHOCTH — aHaJU3 M CHUHTE3, CpaBHEHHUE, 0000IeHne, CHCTEMAaTH3aIHIO,
KJIaccu(UKAIUIO, BBISBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — 111 N3Y4YEHUS CBOWCTB BEIIECTB
U XUMUYECKUX PEeaKiuil, eCTEeCTBEHHO-HAYUHbIE METO/IbI MIO3HAHUS — HAOMI0IeHHEe, U3MEPEHUE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIIEHHBIN);

clieoBaTh MpaBUjaM  TOJB30BaHUS XUMHYECKOHM TMOCyAod ©  JabOpaToOpHBIM
000pyI0BaHUEM, a TAKXKE MPAaBUIIaM 0OpaIlleHHs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIUAMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XHMHYECKHUX OINBITOB IO TMOJYYCHHUIO U COOHMpaHHIO
ra3o00pa3HbIX BEMIECTB (BOIOPOJA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONPEIEIEHHOM
MaccoBOM JOJEH pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBaTh W NPOBOJUTH XHUMHYECKHUE
AKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH M KUCJIOT C IOMOILBIO MHIUKATOPOB
(;makmyc, henondranenH, METUIOPAHXK U IPyTHeE).

K xonmy obydenus B 9 kjiacce mpeiMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XHMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CI0XXHOE BELIECTBO, BAaJEHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas pEaKlMs, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJISPHBIH 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEANEKTPOIUTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALUS, PEAKIWd HOHHOTO OOMEHa, KaTaau3aTop, XHUMHYECKOe
paBHOBecHe, 00paTUMbIEe U HEOOPATUMBIE PEaKIIUU, OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIIUH,
OKHCITUTENb, BOCCTAaHOBHTENb, OKHCICHHE M BOCCTAaHOBIIEHHE, AJUIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKast CBsI3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas), KpHUCTaUIMYecKash peméTka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUUH, IPEAEIbHO JOMyCTHUMast
koH1eHTpanus [1JIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMUECKHUX MOHSATHM M HPUMEHSITHITU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

MCIIOJIH30BATh XUMUYECKYIO CHUMBOJIUKY IS COCTaBJICHUS (POPMYII BEIIECTB M ypPAaBHEHHIA
XUMUYECKUX PEaKLUid;

OIIpEAEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XMMUYECKUX JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJacCy COCOUHEHHH 110
dbopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHASI, METAJUIMUECKasl) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsi/l HOHA MO0 XUMHUYECKOW (opMyie, XxapakTep cpelbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIca Ilepnonnueckoro 3akona .M. MenzaeneeBa u 1eMOHCTPUPOBATH €T0
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuognueckoit cucTeMbl
XUMHUYECKHUX SJIEMEHTOB: pazNinyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpynmna)», Manble u OoJNbLIME HEPUOJBI, COOTHOCUTh O0O3HAaYEHUS, KOTOpbIE
UMEIOTCS B TNEPHOAMYECKON TaONuIe, C YHUCIOBBIMH XapaKTEepUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00IIee YUCII0 3JIEKTPOHOB U paclipesieIeHUe UX 1o
3JIEKTPOHHBIM CJI0IM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHMH B Mpejenax MajblX NEPUOJOB U IJIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

KJIaCCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XMMHUYECKHE
peakuuu (1Mo YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLIMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHHUIO CTENEHEHN OKHUCICHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U cienn(PUIecKkre XUMHUYECKHEe CBOMCTBA POCTHIX
U CIIO’KHBIX BEIIECTB, OATBEPKIasl ONMCaHUe TPUMEPaMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUMN
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJIUTHYECKOM NHUCCOLMAIMA KHUCIIOT, MIEIOYEe U COJIEH,
NOJIHBIE M COKpalIEHHbIE YPaBHEHHUS peakuuil HOHHOrOo OOMeHa, ypaBHEHMs peakKIHid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXIY BEUIECTBAMM Pa3INYHBIX
KJIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT UX CTPOEHHMS, BO3MOXHOCTHU
IPOTEKaHUs XUMUYECKUX NIPEBPAILECHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILLECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJsie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKlvi;

coOyogaTh IpaBWiIa  IOJB30BAaHUS  XMMUYECKOH mocyno U 1abopaTOpHBIM
00opys0BaHUEM, a TAaKXKe IIPaBUIa 00OpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU
[0 BBINOJIHEHUIO JA0OpAaTOPHBIX XHWMHUYECKUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKHUCIIOTO ra3a);

IIPOBOJIUTh PEAKIUM, MOATBEPXKIAIOIIME KAYECTBEHHBIH COCTaB PA3JIUYHBIX BEILECTB:
pacrio3HaBaTh OMNBITHBIM MyTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHat-, docdar-, cunmkar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHMA M  MOHBl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHONW JEATEIbHOCTH — aHalIM3 U CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE MPHYNHHO-CIIEACTBEHHBIX CBS3€H — IS
U3y4EHHsI CBOMCTB BEILECTB U XUMUYECKUX PEAKIMH, ECTEeCTBEHHO-HAyYHbIE METO bl TO3HAHUS —
Ha0JII0/IeHuE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KITACC (ounas ¢hopma o0yueHus)
2 4yaca B Hezenro, 68 yaca 3a roj

Ne | Hammenosanue pazaenoB u teM | Komu | Comeprkanue oOydeHus OcCHOBHBIE BUJIbI JESATETLHOCTH 00YYaIOINXCS
n/m | yaeOHOro mpeamMera YECTB
0
4acoB
Pazpnen 1. IlepBonauanbHbie
XMUMHUYECKHE TOHSATHS
1.1 | Xumus — BakHas 001acTh 5 [Mpeamer xumun. Poip XMMUU B )KU3HU YeIOBeKa. | PackpbpIBaTh CMBICT H3y4aeMbIX TOHSTHH.

€CTCCTBO3HAHHUA U
HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH
YCIO0BCKa

Xumug B cuUCTeMe Hayk. Teima W BellecTBa.
dusnueckue CBOICTBa BelIECTB. ArperaTHoe
cocrositHue  BemectB. [lonsiTue o Meromax
MO3HAHUS B XUMHMH. YHUCThIe BelleCTBAa U CMECH.
Crioco0bl pa3ieneHus: cMecei.

XHUMHUYECKUH IKCIIEPUMEHT:

JeMoHcTpanuu:

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

duznyeckue cBOMCTBa 00pa3lloB HEOPraHMUYECKUX
BEIIECTB — METAJIJIOB U HEMETAJIJIOB.

CrniocoObl  pa3zzneneHust cmeceil (puibTpoBaHue,
BbINTapUBaHUE, TUCTUIUIALUSA, XpoMaTorpadus).
Jlabopamopnvle onvimul:

Wzyuenne u omnucanue (UINYECKUX CBOWCTB
00pa3IoB HEOPTAHNYECKUX BEIIECTB.

Wzyuenne cnocoOoB pazgeneHus cmeced (c
TTOMOIIIHIO MAarHuTa).

Ilpakmuyeckue pabomul:

Ne 1. IIpaBuia paGoTsl B 1a00paTopuu U NMPUEMBI
oOpalieHus ¢ 1a00paTOPHBIM 000PYIOBAaHUEM.

PackpeiBaTh posIb XMMHUH B IPUPOAEC MU KU3HH
YeJI0BEKa, €€ CBA3b C IPYTMMH HayKaMH.
Paznuuare  yucThIE  BewiecTBa WU
OJHOPOJHBIE U HEOJJHOPOIHBIE CMECH.

Paznuuath Qusnueckue U XUMHUYECKUE SBICHUS.

CMECH;

CnenoBatb aJIropuTMam HCIIOJIb30BAHHUSA
9KCIIEPUMEHTAIIBHBIX METOJ0B — HAOIIOJAEHUS U
JKCIIEPUMEHTA.

HabGmtonate u©  onuchiBaTh  OOBEKTHl  IpHU

NPOBEIEHUHN JIEMOHCTpalii M 1a00paTOpHBIX
OMBITOB IO M3YyYEHUIO (PU3NUECKUX CBOMCTB
BEILIECTB, CIIOCOOOB Pa3Je/IeHHs CMECEH BEILECTB.
[IpoBOINTE XUMHUYECKHM OKCIEPUMEHT IIPU
pasfelieHun cMmeced (Ha TNpuUMEpe  OYHCTKH
MOBapeHHOI CoM) B X0

npakTHuyeckoi padoTsl Ne 2.

CnenoBaTh npaBuiIaM MOJb30BaHUS XUMHYECKON
ocyioil W JabopaTopHbIM 00OpYJOBAaHUEM, a
TaKkKe NpaBwiaM oOpallleHuss € XUMHYECKUMU
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLMEH IIPU
BBITIOJTHEHUH MpaKkTUYeckoi padboTsl Ne 1.




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

BeicTpauBarh  pa3sBEpHYTBIE IHUCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha HH(POPMALHIO W3
yuyeOHUKa ¥ CIPABOYHBIX MATEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh M3YYEHHbIM MOHATUIHBIN ammapar
Kypca XUMHUHU

1.2

BemiecTBa 1 XuMHYECKHE
peakiuu

15

ATOMBI M MOJEKYIbl. XHWMHUYECKHE SJIEMEHTHI.
CumBOJIBI XMMHUYECKUX 3jeMeHTOB. [IpocTeie u
CIIOXKHBIE  BelleCTBa. ATOMHO-MOJIEKYJISIPHOE
yUCHHUE.

Xumuyeckas (opmyrna. BaneHTHOCT, aTOMOB
XUMHUYECKUX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BellecTB. OTHOCUTEIbHAsA aTOMHAs Macca.
OTtHocuTenbHas MOJEKyJsipHas macca. MaccoBas
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIUHEHHH.
KomnuectBo BemectBa. Moiib. MossipHast macca.
B3auMocBs3p  KOIMUYECTBAa, Macchl M YHUCIA
CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacuérbl mo
(dhopMylaM XUMHYECKUX COSAMHEHUIA.
DOU3NIeCKre U XMMUYECKHE SIBICHUS. XUMHYECKas
peakuus 1 e€ Npu3HaKku. 3aKOH COXPaHEHHUSI MaCChl
BEILIECTB. XUMHUECKUE ypaBHEHUSI.
Knaccudukanus XUMHUYECKUX peakumii
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).
Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

du3nyecKue CBOMCTBA 00Pa3I0B HEOPTaHUIECKUX
BEIIIECTB — METAJVIOB U HEMETAJIOB.

OOpa3ibl BEemecTB KOJTMYECTBOM | MOJIb.
®dusnueckue siBICHUS (IUIaBIeHWE BOCKA, TasHUE
JbJla, pacTUpaHUE caxapa B CTYIIKE, KUIEHUE U
KOHJICHCAIIHSI BOJIBI).

XUMHYECKHE  SIBIICHUSA (ropenue CBeEuH,
MIPOKAJTMBAHNE METHOM MIPOBOJIOKH,

OmnpenensaTb NPU3HAKKM XMUMHUYECKHX PEaKLUH,
YCIIOBUS UX IPOTEKAHUS.

OOBACHATH CYIIHOCTh (PU3NUYECKUX U XUMUYECKHX
SIBJIGHUN C TOYKU 3PEHMS] aTOMHO-MOJIEKYJIIPHOTO
YUCHHMSL.

KnaccupunupoBars xumuueckue peakuuu (1o
YHCIIy U COCTaBYy pearupyrolux U oopasyromuxcs
BEIIECTB).

CocrtaBiarh (opMynbl OMHApPHBIX BEIIECTB 110
BAaJCHTHOCTH U ONPEAENATh BaJEHTHOCTh IO
(opMysaM BeIIECTB.

PaccraBnsate ko3 duumeHTs B
XUMHUYECKHUX PEAKIIHM.

HabGmonate u©  onuceiBaTh  OOBEKTHl  IpHU
NPOBEIEHUN JIEMOHCTpAlMii M 1abopaTOPHBIX
OTIBITOB.

YpaBHEHUSX

[IpoBomuTh  BBIUMCICHHS 1O  (QopMysaMm
XUMHNYECKUX COGI[I/IHGHI/Iﬁ n YPaBHCHUAM
XUMHUYECKHX PEaKIuil.

HpI/IMCHfITL €CTCCTBCHHO- HAay4YHBIC MCTO/bI
no3HaHus (B TOM  yHcle  HaONOJeHHe,
MOJICIUPOBAaHUE, OKCIEPUMEHT U  OCHOBHBIC
orepanuu MBICTUTEIBHOM JeSITeIbHOCTH
(cpaBHeHue, KinaccuuKarms)

BeicTpauBath  pa3BEpHYTbIE MHUCBMEHHBIE U

YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4yeOHHKa M CHPAaBOYHBIX MaTepUaAIOB, IPAMOTHO




B3aUMOJICICTBUE COABI WJIM MeEJla C COJSTHOU
KHCJIOTOM).

Habmronenne npu3HakoB MPOTEKAHUS
XUMHUYECKHX peakuuid (pasiokeHue caxapa,
B3aUMOJCICTBUE CEPHOM KHUCIIOTBI C XJIOPUIOM
Oapusi, MOJy4YEHHE U PA3JIOKEHHE THUJIPOKCHIA
Meaun (II) nmpm HarpeBaHuu, B3auMOAEHCTBHE
xKenes3a ¢ pactBopom coia meau (11).

OmnbITH, HWUTIOCTPUPYIOUINE 3aKOH COXPaHEHUS
MAacCCHlI.

Jlabopamopuvie onvimbi:

Coznanue mozeneit MoJieKy (I1apoCTepPsKHEBBIX).
Onucanue  (u3MYeCKHX  CBOMCTB  00pa3moB
HEOPraHMYECKUX BEUIECTB — METauIOB U
HEMETAaJIJIOB.

HaGmonenue ¢usmyeckux (IUIaBIeHHE BOCKa,
TasHUE JbJAa) U XUMHUYECKHX (TOpEHHE CBEYH,
MIPOKAJIMBAHUE METHON MPOBOJIOKN) SIBICHHH.
Habmronenne n onucanue MpU3HAKOB POTEKAHUS
XUMUYECKHUX PeaKkIiil pa3HbIX THUIIOB.
Bvruucnenusa:

OTHOCUTEJIbHOW MOJIEKYJISIpHOW MaccChl BEIIECTB,
MOJISIPHOM MacChl, Macchl BEUIECTB, MAacChl W
KOJINYEeCTBa BEILECTBA,

MaccoBOW JIOIM XMMMYECKOTO 3JIEMEHTa IO
(dhopMyIie coeTMHEHUS;

o YpaBHEHHUSIM  XHMHUYECKHX  PEaKIIHH:
KOJINYECTBA, MAaCChl BEIIECTBA [0 M3BECTHOMY
KOJIMYECTBY, Macce€ pEearcHTOB WM TPOIYKTOB
peakuuu

HCIIOBb30BAaTh W3YYCHHBIM IOHATUHHBIN anmapar
Kypca XUMHUH

Pa3nen 2. Baxueiue
NpeICTABUTEHN
Heopra}mqecmlx BEIIECTB




2.1

Bosnyx. Kucnopon.
ITonsiTHe 06 okcumax

Boznyx — cmech razoB. Cocta Bo3zniyxa. Kucimopon
— DBJEMEHT U TpocToe BemecTBo. HaxoxneHue
KHCIIOpO/Ia B IPUPOE, (GU3HUECKUE K XUMHUCCKUE
CcBOlicTBa  (peakiuu  TOpCHHS). Oxkcupl.
[Mpumenenne xuciopoga. CrmocoObl MONTydeHUs
KHCIIOpo/ia B Ja00OpaTopuu U MPOMBILIUICHHOCTH.
Kpyrosopor kucinopoga B mnpupone. O30H —
AIIOTPOTHAS MOAU(DUKAINS KUCIOPOA.

TermmoBoit  3pdexT  XUMHUYSCKOW  peakiuH,

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

MapHUKOBOrO 3¢ (eKra, pa3pymeHue 030HOBOTO
CJI04.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBennoe OIpEICIICHUE
KHCJIOPO/Ia B BO3AYyX€E
[Tonyuenue, coOupanue, pacro3HaBaHUE

U U3y4YEHUE CBOMCTB KHCIOPOJIa.

HaGmronenne  B3aMMOJCHCTBUSA  BEIIECTB  C
KHCJIOPOJIOM M  YyCIOBUS BO3HUKHOBEHUS U
MIpeKpalleHusi TopeHus (1oxapa).
JlabopamopHnuwiii onvim:

O3HakomieHHE ¢ 00pa3liaMyi OKCHJIOB U OMTUCAHUE
HUX CBOMICTB.

Ilpakxmuueckas paboma:

Ne 3. Tlomyuenme u coOupaHue KHUCIOPOAA,
W3YYEHHUE €r0 CBOMCTB.

Buviuucnenus:

MOJICKYJIIPHOM MacChl KHCIOpPOJa W O030Ha Ha
OCHOBAaHMHM aTOMHOM  MacChl XHMHYECKOTO
DJIEMEHTA;

COJICpIKaHHUS

Hcnonp30BaTh XMMHUYECKYIO CHUMBOJIUKY s
COCTaBJIEHUS] (OPMYJ BELIECTB, MOJEKYJSAPHBIX
YPaBHEHUN XUMUYECKHX pEaKIMil C ydacTueM
KHACJIOpPOJa.

XapakTepu3oBaTh (ONMCHIBaTh) COCTaB BO3AYXa,
¢du3nyeckue ¥ XMMHUYECKUE CBOICTBa KUCIOPO/a,
CTIOCOOBI €ro NOTYYEHHUs, IPIMEHEHHE U 3HaYCHUE
B IIPUPOJIE U J)KU3HU YEJIOBEKA.

CpaBHUBaTh peakUuu TOPEHUS U MEJJIEHHOTO
OKHCJICHHS.

OOBSCHATH CYIIHOCTb 3KOJOTMYECKUX IPOOIIeM,
CBSI3aHHBIX C 3arps3HEHUEM BO3yXa.

CnenoBate mnpaBuiam Oe3onacHod paboOThl B
1a0opaTopuy HpPU HUCIOJIB30BAaHUM XUMHUYECKOU
nocyibl M 00OpPYAOBaHMS, a TaKXKe IpaBHIIaM
oOpallleHUsl C TOPIOYUMHU BEILECTBAMHU.
[InanupoBaTh M OCYLIECTBISTH Ha MPaKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,

MPOBOJAUTH HAOMIOJAEHUs, JeJaThb BBIBOJBI IIO
pe3yiapTaTaM JKCIEPUMEHTa IpU IPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON PaOOTHI.
Bbruncnare konn4ecTBo BeliecTBa, 00bEM rasa mno
dbopmynam.

VY4acTBOBaTh B COBMECTHOI1 paboTe B rpymme.
BoicTpanBath  pa3BEépHYThlE INHCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha HMH(YOPMALUIO U3
yuyeOHMKa M CIPaBOYHBIX MaTe€pHalioB, IPAaMOTHO
HCIIONBb30BaTh U3YYCHHBIM IOHATUHHBIM anmapar
Kypca XUMUU




KOJIMYCCTBA, MACChl BCHICCTBA I10 YPABHCHUAM
XHUMHUYCCKUX pCaKHI/Iﬁ

2.2 | Bogopoux. Ilonsarue o kucimorax Bomopon — »2meMeHT W IpOCTOE BEWIECTBO. | PacKpblBaTh CMBICH HM3y4aeMbIX IIOHATUH H
U COJIAX Haxoxxaenue Bogoposa B npupoe, (pu3ndeckre U | IpUMEHSITh 3TU MOHATHUS MPU ONMCAHUM CBOWCTB
XMMHAYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI | BEIIECTB M WX MPEBPAIICHUH.
nosryyeHus. Kuciotsl u comu. Xapakrepu3oBaTh (ONHMCHIBaTh) (PU3UYECKHE U
Monsipublii  00béM  Ta3oB.  Pacu€rel 1O | XMMHUYECKHE CBOMCTBA BOJOPOJA, CHOCOOBI €ro
XUMHUYECKUM YPaBHEHUSIM. HOJIy4YEHUs1, IPUMEHEHHE.
Xumuueckuii IKcnepumenm: Cobupars npubop Uisi TMOJTYy4YEHHUsS BOJOPOJA.
Lemoncmpayuu: Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
[Nony4yenue, cobupanue u TUTSt COCTaBIJICHUS bopmyn BEIIECTB,
pacrio3HaBaHMe BOJIOPOJIA. MOJIEKYJISIPHBIX YPABHEHUIN XUMHUECKUX PeaKIUi
BsaumopeiictBue Bogopoaa ¢ okcunom menu (II). | ¢ yuactuem Bojopona. Brluuciars MoJsipHYIO
Jlabopamopnuiii onvim: Maccy BEIECTB; KOJMYECTBO BEIIECTBA, O0BEM
BzanmopeiicTBre KUCIOT C METAIJIaMH. rasa, Maccy BEIIECTBA;
Ilpaxmuueckas paboma: [IpoBoauTh pacy€Tsl O YPAaBHEHUSIM XUMHUUYECKUX
Ne 4. Tlonmyuenume wu coOupaHue BOJOPOA, | PEAKIIUNA: KOJIWYECTBA, 00bEMA, MacChl BEIIECTBA
U3Y4YEHHE €r0 CBOMCTB. [0 U3BECTHOMY KOJIHMYECTBY, 00BEMY, Macce
Bviuucnenus: peareHToB WK IPOAYKTOB PEAKIIHH.
o0bEMa, KolMyecTBa BellecTBa raza mno ero | CiaenoBare mnpaBwiiaM 0e30macHOW paboThl B
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00bEMY; | TabOpaTopuu MpU HUCHOIb30BAaHUM XHMHUYECKOU
00BEMOB ra3oB 10 YPaBHEHHIO PEAKIIMK Ha OCHOBE | IOCYbl M OOOpYJOBaHHUSA, a TaKkKe IpaBHiaM
3aKOHa OOBEMHBIX OTHOILIEHUH T'a30B oOpallleHus: C TOPIOYMMU BEIIECTBAMHU B OBITY.
[InanvpoBaTh M OCYLIECTBJISITH Ha IPaKTUKE
XUMHUYECKHE AKCIIEPUMEHTHI, IIPOBOAUTD
HaOIOACHUS, JelaTh BBIBOJBI IO pe3yiabTaTaM
JKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOH paboTe B rpyIe
2.3 | Boga. PactBopsl. [lonsitue 06 @®usnueckue  cBoiicTBa BoAbl. Boma  kak | PackpeiBaTh CMBICT HM3y4aeMbIX IOHATHH U

OCHOBAHUAX

pacTBOpPUTEINb. XUMHUYECKHE CBONCTBA BOJIBI.
OcHoBaHus.

PactBopsbl. Posib pacTBOpOB B IPUPOJIE U B KU3HU
yenoBeka.  KpyroBopor Boael B IpHpOE.

MIPUMEHSTHh TH MOHATHUSI IIPU ONHMCAHUU CBOWCTB
BEIIECTB M MX MpEBpalIeHUN. XapaKTepu30BaTh
¢busnyeckue u




3arps3HeHue NTpUpPOAHBIX Boj. OXpaHa U OYUCTKA
MIPUPOJHBIX BOJ.

Haceiiennple ¥ HEHaCHIIEHHBIE  PACTBOPHI.
PactBopuMocCTh BeliecTB B Bojie. MaccoBasi 10Jst
BELIECTBA B pacTBOPE.

Xumuueckuii yKcnepumenm:

Jlemoncmpayuu:

PactBopenue BCIIIECTB c pas3IMYHON
PacTBOPUMOCTHIO.

B3anMopeiicTBre BoJbI ¢ MeTaUIaMH (HATpUEM H
KaJIBITUEM).

HccnenoBanue pacTBOPOB KHMCIOT U ILIENOYEH €
IIOMOIIIBIO UHIUKATOPOB.

Jlabopamophvie onvimol

HccnenoBanne  OCOOCHHOCTEH  pacTBOPEHHUS
BELIECTB C Pa3IM4YHON paCTBOPUMOCTHIO.
[IpuroroBneHne pacTBOpOB ¢  ONPEAEIEHHON
MAacCOBOM J0JIe pacTBOPEHHOTO BEILIECTBA.
[IpakTnueckas pabora

Ne 5. TIpuroroBieHne pacTBOPOB C ONPEACIEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.
Buiuucnenusa:

C HCIIOJIb30BAaHUEM TOHSTHS
BELIIECTBA B pACTBOPE»

«MmaccoBasg J0JId

XMMHYECKHE CBOWCTBA BOJBI, €€ POJIb Kak
pacTBOPUTEIISI B IPUPOJAHBIX MTPOIECCAX.
CocTaBiaTh ypaBHEHUS XUMHUYECKHX PEaKIHi ¢
y4acCTHUEM BOJIbI.

OOBACHATH CYITHOCTh 3KOJOTMYECKHX MPOOIIeM,
CBSI3AHHBIX C 3arpA3HEHUEM MPUPOJHBIX BOJI,
CIOCOOBI OYUCTKH BOJBI OT MPUMECEH, MEphI IO
OXpaHEe BOJ OT 3arpsi3HEHUS.

[1tanupoBaTh M OCYIIECTBISATH HA MPAKTUKE
XHUMHYECKHE SKCIIEPUMEHTBHI, MPOBOJUTH
HAOJIOZICHUS, JielaTh BBIBOABI MO pe3yJbTaTaM
IKCIIEPUMEHTA TPH TMPOBEJACHUU JA0OPATOPHBIX
OTIBITOB U MTPaKTUYECKON pabOTHI.

CrnenoBaTh mpaBWiIaM Oe30macHOM pabOTHl B
nabopaTopuud MPU HCIOIB30BAHUM XMMHYECKOU
HOCY/bl M 000PYyI0BaHUS.

[IpoBOAUTH BBIYMCIICHUS C MPUMEHEHUEM TIOHSITHS
«MaccoBasi 107151 BELIECTBA B pACTBOPEY.
BricTpauBath  pa3BEépHYTHIE MHUCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALHIO U3
y4eOHHKA U CIIPABOYHBIX MaT€pUasIOB, TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBIH NOHATUMHBIN ammapar
Kypca XUMHUHU

24

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COSAMHEHUN

11

Knaccudukanuss HeopraHWYECKUX COSAUHEHUM.

OKCHOEBL. Knaccudukanus OKCHJIOB:
coJIe0Opa3yromme (ocHOBHBIE, KHUCJIOTHBIE,
amM(OTepHBIC) u HecoJieo0pa3yoIIue.
Homenkmatypa ~ OKCHIOB. Oduspyecknue U
XUMUYECKHE cBoWcTBa OKcUIoB. Ilomyuenue
OKCHJIOB.

OcnoBanust. Knaccugukaius ocHOBaHUI: MENOUN
U HepacTBOpHMble oOcHOBaHusA. Homenknarypa

KnaccudunupoBats u3ydaeMmble BeIIECTBA TIO
COCTaBYy U CBOMCTBAM.

CocraBnate  (GopMysIBl  OKCHIOB,  KHCJIOT,
OCHOBAaHMH, COJIEW MW  Ha3plBaTh HUX IO
MEXIyHApOAHOW HOMEHKIIATYPE.
[Iporno3upoBare CBOMCTBa BELIECTB HA OCHOBE

O6HH/IX XHUMHUYCCKUX CBOICTB HU3Y4YCHHBIX
KJIacCOB/ rpymnin  BCHICCTB, K  KOTOPbIM OHH
OTHOCATCH.




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

Kucnotsr. Knaccudukanus KHUCIIOT.
Howmenxknarypa KHUCJIOT. duznyeckue u
XMMHYECKHUE CBOMCTBA KHUCIJOT. Psn akTUBHOCTH
metaiuioB H.H. bekerosa. [TonydeHue Kucior.
Comu. Homenknarypa coneit.

®usznueckue M XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue coien.

I'eneTnueckas CBA3b MEXIY
HEOPraHUYECKUX COCAUHECHUM.
Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

OOpasupl HEOPraHMYECKUX BELIECTB Pa3IMUYHBIX
KJIaCCOB.

OnbIThL, WUTIOCTPUPYIOLINE XUMUUYECKHE CBOMCTBA
KJIACCOB HEOPTAaHUYECKHUX BEIIECTB.
JlabopamopHvie onvimol

OrmpeneneHne pacTBOPOB KUCIOT U IIEJIOYEH ¢
MIOMOIIBIO UHIUKATOPOB.

N3ydeHue B3aMMOJICUCTBUS KUCIOT C METaJIaMHU,
peaKunii HeMTpaJIu3aLuu.

B3anmopeiicTBue pactBopa CEpHOW KHUCIOTBI C
okcuaom meau (I1).

[Tonyuenne HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHne 0IHOTO MeTaa APYrUM U3 pacTBOpa
COJIH.

Ipaxmuueckas paboma

Ne 6. Pemrenne skcnepuMeHTaNbHBIX 33Ja4 IO
TeMe «BaxHelmme KiIacchl HEOPTaHMYECKUX
COCTUHEHUIN.

Buiuucnenus:

KJ1acCaMHu

CocTaBniTh MOJIEKYJISIpHbIE YPAaBHEHUS PEAKLIUM,
WITIOCTPUPYIOIUX ~ XMMHUYECKHE CBOMCTBA U
CIOCOOBI  TMOJyYEHHs]  BEIIECTB  HM3YYCHHBIX
KJIAcCOB/TPyNI, a TaKXke MOJATBEPXIAIOLINX
TFE€HETUYECKYIO B3aUMOCBS3b MEXKIY HUMMU.
[Ipou3BoANTh  BBIYMCICHHMS 1O  ypaBHEHUSAM
XUMUYECKHUX PEAKLIUN.

[InaHupoBaTh M OCYLIECTBIATh Ha HPAKTUKE
XUMHUYECKHE 9KCIIEPUMEHTHI, IIPOBOAUTH
HaOJIIOIEHUs, JIeNaTh BBIBOJBI IO pe3yibTaTaM
9KCIIEPUMEHTA IPU MPOBEACHUU JaOOPATOPHBIX
OTIBITOB M NMPAKTHUYECKUX

pabot. CienoBarh MpaBuiIaM 0€30MaCHON padOThI
B JIaOOpaTOpUU MPHU HCIOJIb30BAHUM XUMHUYECKON
MOCY/Ibl U 000PYIOBAHMSL.

BeicTpauBate  pa3BEpHyTble IMHUCBMEHHbIE U
YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMaLMIO U3
y4yeOHHKa M CHPAaBOYHBIX MaTepUalIOB, IPAaMOTHO
HCIIONb30BAaTh M3YYCHHBIM MOHATHUHHBIN anmapar
Kypca XUMHH




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

Pa3nean 3. [lepnoanueckuii
3akoH u [lepuoguyeckas
cucTeMa XUMHYECKHX
jemenToB /. . MeHnpaeneeBa.
CTtpoeHne aToMOB.
XuMuueckasi CBf3b.
OKHCJINTETBHO-
BOCCTAHOBHTEJIbHbIE PEaKIUN

3.1

[lepronnuecknii 3aKOH U
Ilepuoanueckas cucrema
XUMHUUYECKUX 3jiemeHToB J[. 1.
MengeneeBa. CTpoeHue aTroma

[lepBble MONBITKA KJIACCH(PHUKAINN XUMHYECKHX
aneMeHToB. [loHsATHME O TIpynmax CXOIHBIX
9JIEMEHTOB (ILIE€JOYHBbIE U IIEJIOYHO3EMEIIbHBIE
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yloT amQpOTEepHbIE OKCUIBI WU
TUIPOKCHUIBIL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema
xumuyeckux sineMeHtoB .M.  Menzeneesa.
Kopotkonepuoanas u anuHHONEpUOIHAS (OPMBI
[leproanueckoit cHCTEMBI XUMUYECKUX 2JIEMEHTOB
.M. Menneneea. Ilepuogsl ©  TpyIIIBL
@U3NYECKUl  CMBICH  MOPSAKOBOTO  HOMEDA,
HOMEPOB MEePUO0/Ia U TPYIIIHI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX S7Ep.
N3otomnbl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0osoyek aTroMoB TmepBbIX 20 XUMHYECKHX
aneMeHTtoB  [lepmommueckorr  cucremsr  [[.M.
MenpneneeBa.  XapakTepUCTHKa  XUMHYECKOIO
3JIEMEHTA IO €ro MojokeHuro B [lepmoanueckoi
cucreme /.M. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHSI pajuyca

PackpsIBaTh CMBICT IEPUOINYECKOTO 3aKOHA.
OnuceiBath cTpoenue tabnuibl «llepuonnyeckas
cucrema XAMHUYECKHX 3JIEMEHTOB A.N.
MenneneeBay.

MopenupoBaTb CTPOCHHE aTOMa, SHEPreTHYECKUX
YPOBHEW M MOAYPOBHEW MpU MOMOILU PUCYHKOB,
JJIEKTPOHHBIX KOH(HUTypamuii M  3JIEKTPOHHO-
rpapudeckux Gopmyi.

[losicHaTh  QU3KMYECKUN CMBICT MOPSAKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U IPYIIIILI AJIEMEHTA.
XapakTepru30BaTh XUMUYECKUE IIIEMEHTHI MTEPBBIX
TPEX NEPUOAOB, KAIMH, KAIbLUNA U UX COEIUHEHUS
no noJyioxennto B Ilepuonnueckon cucreme .M.
Meneneesa.

OOBsCHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XHMMUYECKHX 3JIEMEHTOB (M3MEHEHUE
paguycoB  aTOMOB, 3JIEKTPOOTPHUILATEIBHOCTH,
BAJIGHTHOCTH) M HUX COEJUHEHUU B TIpejaenax
MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YIETOM
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
— Y4€HBIN U TPaXAaHUH.
Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:
B3aumopeiicteue TUJIPOKCHIA
pacTBOpamMu KUCIOT U LIEJIOYEH.
MopenupoBaHre CTPOCHHUS MOJIEKYJI IIPU TOMOIIH
PUCYHKOB, MOJeIIeH, AIEKTPOHHBIX u
CTPYKTYPHBIX (POPMYIL.

Tabnuna «llepuoanueckas cucteMa XUMHYECKHX
anemeHToB .M. Menneneeray.

JlabopamopHvie onvimol

O3nakomieHue ¢ oOpasmaMu  METAIOB U
HEMETAJUIOB

AHKA C

VY4acTBOBaTH B COBMECTHOH paboTe B mape WiIn
rpymIe.

BeicTpauBarh  pa3sBEpHYTBIE IHUCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha MH(POPMALUIO U3
y4yeOHHKAa W APYrMX HCTOYHHUKOB, B TOM YHCIIE
Hurepnera

3.2

XUMHYECKAsA CBI3b.
OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Xumunyeckasi cBsizb. KoBajeHTHas (mossipHas U
HENoJsIpHas) CBA3b. JIEKTPOOTPHUIATEIBHOCTD
XUMHUYECKUX 3yieMeHToB. MloHHas cBs3b. CreneHb
okucieHnsa. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Iponeccht

OKHUCJIEHHS M BOCCTaHOBJEHUSA. OKHUCIUTENH U
BOCCTAHOBUTEIU. XHWMHYECKUH OIKCIEPHUMEHT:
u3yuyeHue o0pas3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJCHCTBIE THAPOKCHIA IIUHKA

C pacTBOpaMM KHCIOT M IIEJIOYEH, MPOBEICHUE
OTIBITOB, MJUTFOCTPUPYIOIIUX MIPUMEPBI
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBLHBIX peakuuii

(ropeHue, peakiuu pa3ioKeHUs, COCTUHECHHUS).
Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

PackpbIBaTh CMBICH U3y4aeMbIX TOHATHIA.
Onpenenarb  BUJ ~ XUMHUYECKOM  CBSI3U B

COCIMHEHMH.

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

Hcnonb3oBarts XUMHUYCCKYIO CHUMBOJIMKY  JJIA
cocTaBieHUs (GOpPMYyN BEIIECTB, JIIEKTPOHHOTO
OaylaHca peakiuii.

OnpenensitTb  CTENEHb  OKUCICHHS  aTOMOB
XUMHUYECKUX JJIEeMEHTOB 1o QopMynaMm u
COCTaBIATh (HOPMYITBI OMHAPHBIX COEAMHEHUU T10
CTCIICHU OKHCJICHUA aTOMOB XUMHNYECCKUX
JJIEMEHTOB.




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

Onpenenarb OKHUCIUTEIb W BOCCTAHOBUTEIb.
PaccraBiare ko3 PUITMEHTHI B cXeMaX MPOCTHIX
OKHUCJIUTEILHO-BOCCTAHOBUTEIIBHBIX peakuui
METOJIOM JICKTPOHHOTO OajaHca.
HabmrogaTh XUMHUYECKHE — OIBITHI
AQHAJIM3UPOBATD U JI€JIaTh BHIBOBI.
HUcnonw3oBate HMKT 11a co3maHus MOICHICH,
MOJrOTOBKH MPE3EHTAaIM, JOKIaA0B IO TEME.
BricTpauBath  pa3BEpPHYTHIE IHUCHBMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HH(OpPMALHIO U3
yuyeOHUKa W JPYrUX UCTOYHHKOB, B TOM YHCIIC
HMuTepnera

0 IUIaHy,

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

TEMATUYECKOE ITNTAHNPOBAHUE
8 KJIACC (ouHo-3a04Hast popma oOyueHHsI)
1 yac B Henemro, 34 Jaca 3a roj

Ne | HanmenoBanue paznenoB u tem | Komu | Coneprkanue o0yueHus OcHoOBHbIE BUBI ACSITETLHOCTH 00Yy4atOIIUXCsI
n/n | yaeGHOro npeamera 4ECTB
0
4acoB
Paznen 1. [lepBoHayanbHbIE
XUMHUYECKHE TOHATHS
1.1 | Xumus — BaxHas 001acTh 2 [Ipenmer xumuu. Posib XMMHHM B )KU3HU 4€OBEKa. | PackpbIBaTh CMBICI N3y4aeMbIX MOHSATHH.

€CTCCTBO3HAHHUA U
HpaKTquCKOﬁ ACATCIIBHOCTH
YCIO0BCKa

Xumus B cucTeMe Hayk. Tena n BemecTsa.
@u3nYecKue CBONCTBA BEIIECTB. ATpEraTHoe
cocrosiHue BemlecTB. [loHATHE 0 MeTO1aX

PackpbIiBaTh poiib XUMHH B IPUPOJAE U KUIHU
YeJI0BEKA, €€ CBSI3b C IPYTUMHU HAYKaMHU.
Pa3znuyath yncThIe BEIECTBA U CMECH;
OJTHOPOJHBIE U HEOJHOPOJHBIE CMECH.




MO3HAHUA B XUMUU. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ienieHus: cMecei.

XUMUYECKUN IKCIIEPUMEHT:

JeMoHcTpanuu:

3HAKOMCTBO C XMMHUYECKOM MOCYA0H, C
MpaBuiIaMu pabOoTHI B JIaOOPATOPUU U IPUEMAMHU
oOparteHus ¢ 1abopaTOpHBIM 000pYIOBaHUEM.
du3nyeckue cBOMCTBA 00Pa3I[0B HEOPTaHUIECKHUX
BEIIECTB — METAJUIOB M HEMETAJIIIOB.

CrniocoObl pa3aeneHust cmecelt (puIbTpOBaHHME,
BEITIAPUBAHUE, JUCTUIUIALNS, XpoMaTorpadus).
JlabopamopHvie onvimul:

N3yuenue u onucanne Gpu3NUECKUX CBOKUCTB
00pa3110B HEOPraHUYECKUX BEIECTB.

N3ydenue cnocoboB pa3jenenus cmecei (¢
MOMOIIbIO MarHuTa).

Ipakmuueckue pabomul:

Ne 1. TlpaBuna paboTsl B 1abopatopuu ¥ IpUEMbI
oOpartieHusi ¢ J1abopaTopHbIM 000PYAOBAHUEM.
Ne 2. Paznienenue cmeceii (Ha mpuMepe OUYUCTKH
MOBapeHHO CON)

Paznuuath Qusnueckue u XUMUYECKUE SIBICHUSI.
CrnenoBatp alropuT™Mam HCIOIb30BaHMS
HKCHEPUMEHTAIBHBIX METOI0B — HAOIIOACHUS U
JKCIIEPUMEHTA.

Habmtonate 1 onuceBaTh 0OBEKTHI IPU
IPOBEIEHUH IEMOHCTPALMH 1 J1aOOPaTOPHBIX
OTIBITOB 110 U3YYCHUIO (PU3NYECKUX CBOMCTB
BEILIECTB, CIOCOOOB pa3/iesieHHsI CMecel BEIIeCTB.
[IpoBOAUTH XUMHUYECKUM SKCIEPUMEHT IIPH
paszeneHnu cMeceil (Ha mpuMepe O4nCTKU
IIOBapEHHOM COoJN) B X0

npaKkTUYecKor padoThl Ne 2.

CrnenoBaTh npaBUiaM MOJIb30BaHUS XUMUYECKOU
HOCY101 U 1TaOOpaTOPHBIM 000PYAOBAaHHEM, &
TaK)Ke IpaBUIaM 00palEHUS C XUMUYECKUMHU
BELIECTBAMU B COOTBETCTBUU C MUHCTPYKLUEHN IIpU
BBITIOJTHEHUH MpaKkTU4Yeckoi padboTsl Ne 1.
BricTpanBath pa3BEpHyThIE INCEMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OPMALIHIO U3
y4eOHHUKa U CIIPaBOYHBIX MaTepHaoB, IPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN NOHATUIHBIN armapar
Kypca XUMHH

1.2

BemecTBa 1 xuMu4eckue
peakuuu

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE DJIEMEHTHI.
CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE
y4YEHUE.

Xumunyeckas popmyia. BaneHTHOCTh aTOMOB
XAMUYECKHUX JIEMEHTOB. 3aKOH ITIOCTOSHCTBA
cocTaBa BemecTB. OTHOCUTEILHAS aTOMHAs
Macca. OTHOCUTENbHAs MOJIEKYJIIpHAsl Macca.
MaccoBast 1011 XUMHYECKOT0 JIEMEHTa B
COCIUHEHMU.

Onpenensitb NPU3HAKU XUMHUECKUX PEAKIINM,
YCIIOBUS UX IPOTEKAHNUS.

OOBSACHATH CYITHOCTh (PU3NUECKUX U XUMUYECKUX
SIBJICHUI C TOYKHU 3PEHMSI aTOMHO-MOJIEKYIISIPHOTO
yUEHHUSL.

KnaccuunupoBars XuMU4Yeckre peakiuu (1o
YHCIIy U COCTAaBY PEArupyOUINX U 00pa3yroInXCs
BEIIIECTB).

CocraBnars popmysbl OMHAPHBIX BEIIECTB IO
BAJIEHTHOCTHU M ONPEJENSITh BAJIEHTHOCTD 110
(hopmynaM BEmIeCTB.




KommuectBo BemecrBa. Monbs. MonsipHast macca.
B3anMocBs3p KOoIu4ecTBa, Macchl U YUCIIA
CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérsl 1o
(dhopMyliaM XUMHYECKUX COCAMHEHUIA.
dusnyuecKue 1 XUMUUECKHUE SIBJICHUSI.
XuMHUecKas peakuus U €€ NpU3HaKu. 3aKOH
COXPAaHEHHUS Macchl BEUIECTB. XUMUYECKUE
ypaBHeHus. Knaccudukanus XuMu4ecKux
peakuuil (CoeAMHEHNUs, PAa3JI0KEHUS, 3aMELICHMS,
oOMeHa).

Xumuueckuii IKCnepumenm:

Jemoncmpayuu:

dusnueckue cBOMCTBa 00pa3IOB HEOPTaHMYECKIX
BEILIECTB — METAJVIOB U HEMETAJUIOB.

OO6pa3ibl BEMIECTB KOJIMYECTBOM | MOJIb.
duznyeckue siBIeHu (TU1aBlIeHHE BOCKA, TasSTHUE
JIbJla, pacTUpaHHUe caxapa B CTYIKE, KUIIEHHUE U
KOHJICHCAIIHSI BOJIBI).

Xumuueckue siBJieHus (ropeHne CBeYH,
MPOKAJIMBAaHUE METHON MPOBOJIOKH,
B3aMMO/JICHICTBUE COBI WIIM MeNa C COJISTHOM
KHCJIOTOM).

Habutoienne npru3HakoB NPOTEKaHUs
XUMHYECKHUX PeaKIuii (pa3iokeHue caxapa,
B3aUMOJICVCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM
Oapusi, TOTy4YeHHE U PA3I0KEHUE THAPOKCUIA
meau (1) mpu HarpeBaHuu, B3auMoOIeiCTBHE
xeiesa ¢ pactBopoM coau meau (11).

OnBIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAaHEHUS
MacCBhl.

Jlabopamopuvie onvimui:

Coznanue Mojenel MoJieKyl (I1apOCTEPsKHEBBIX ).

PacctaBnsaTh K03 UIHEHTH B ypaBHEHUSX
XUMHYECKHUX PEaKIIHM.

Habmtonate u onuceBaTh 0OBEKTHI IPU
IPOBEICHUH IEMOHCTPALMH 1 J1aOOPaTOPHBIX
OTIBITOB.

[IpoBoUTH BBIYKCIIEHUS IO HOPMYIaM
XUMHUYECKUX COCTUHEHUN U yPaBHEHUSAM
XUMHUYECKHUX PEAKIIHH.

[IpuMeHsTh ecTeCTBEHHO- HAyYHbIE METO/IbI
IO3HaHUS (B TOM 4ucie HaOIroAeHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT U OCHOBHBIE
olepanyuy MbICIUTEIbHON JESTEIbHOCTH
(cpaBHeHUeE, KIaccupUKaIs)

BeicTpanBath pa3BEpHYThIE INCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPO Ha HH(POPMALIHIO U3
y4eOHHUKa U CIIPaBOYHBIX MaTepHaIoB, IPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN OHATUIHBIN armapar
Kypca XUMHH




Onwucanue GpU3MUECKUX CBOMCTB 00pa3LioB
HEOPraHUYECKUX BEIIECTB — METAJNIOB U
HEMETAJIJIOB.

Hab6monenue ¢pusndeckux (1iaBjieHue BOCKa,
TasiHUE JIbJ]a) 1 XUMUYECKHUX (TOpEeHUE CBEYH,
MPOKAJIMBaHKE MEIHON MPOBOJIOKH) SIBICHUU.
HaGmoienue u onucanue MpU3HAKOB MTPOTEKAHUS
XUMHYECKHUX PEAKIIMI pa3HbIX THIIOB.
Boiuucnenus:

OTHOCHUTENIbHOM MOJIEKYJISIPHON MacChl BEIIECTB,
MOJIIPHOM Macchl, MacChl BELIECTB, MAaCChl U
KOJIMYECTBA BEIIECTBA;

MacCOBOM J0JIM XUMUYECKOTO 3JIEMEHTA 10
dhopMyIie coeTMHEHUSs;

10 YPAaBHCHHUSIM XUMUYECKUX PEAKITHI:
KOJIMYECTBA, MAcChl BEIIECTBA MO0 U3BECTHOMY
KOJIMYECTBY, MAacCe€ peareHTOB WK MIPOTyKTOB
peakuuu

Pa3gen 2. Baxkneiiiue
npeacTaBUTeH
HEOPraHWYEeCKUX BeleCTB

2.1

Boznyx. Kucnopoga.
[TonsiTre 06 oxcugax

Boznyx — cmech rasos. CoctaB Bo3ayxa.
Kucnopon — anemMeHT 1 mpocToe BEUIECTBO.
Haxoxnenue kucinoposaa B npupoje, Gpusndeckue
1 XMMHUYECKHE CBOMCTBA (PEeaKIMi rOpeHus).
Oxcunpl. [Tpumenenne kucnopona. CrocoOsl
MOJIy4€HHUsI KUCTIOpo/ia B 1ab0opaToOpuu 1
IIpoMbIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupoae. O30H — alIOTPOINHAsA MOAU(DUKAIIHS
KHCIIOpO/1a.

TennoBoii 3 PexT XUMUIECKOI peaKInu,
TEPMOXMMHUYECKHE YPABHEHNUS, DK30- U
SHAOTEPMHUYECKHE peaKIu. TOMmINBO: Yyrojib U

Hcnons30BaTh XUMHUYECKYIO CUMBOJIUKY IS
cocTaByieHHs (OpMYIT BEHIECTB, MOJICKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX PEAKIUH C yYaCTHEM
KHUCJIOPO/Ia.

XapakTepu3oBaTh (OMUCHIBATh) COCTAB BO3/1yXa,
(bu3mvIecKre 1 XUMUIECKHEe CBOMCTBA KUCIIOPO/Ia,
CHOCOOBI €T0 MOTYYEeHHs], IPUMEHEHHE U
3HAYCHHE B IPUPOJIC U KU3HH YETIOBEKA.
CpaBHMBATh peaklUy TOPEHUS U MEJITIEHHOTO
OKHCJICHMUS.

OOBSCHATH CYIIHOCTh SKOJIOTHYECKHUX TPOOIIEM,
CBSI3aHHBIX C 3arps3HEHUEM BO3TyXa.




MeTaH. 3arpsi3HeHUE BO3/lyXa, YCUIICHUE
napHUKOBOro 3¢ dekra, pa3pylieHrne 030HOBOTO
cI10s1.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHoe onpezenenue coaep:kaHus
KHCJIOpO/ia B BO3yXe

[Tonyuenue, cobupanue, pacro3HaBaHue

U U3y4YE€HUE CBOMCTB KHCIOPOJIA.
Habmroienne B3anMoeiicTBUSI BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUSI U
MpeKpamieHus ropeHus (moxkapa).
Jlabopamopnuwiii onvim:

O3zHakomJyieHHe ¢ 00pa3laMu OKCHJIOB M OMTUCaHHE
HX CBOWCTB.

Ipaxmuueckas paboma:

Ne 3. Tlonyuenue u coOupanue KHCIOpOa,
HU3Yy4YEHHUE Er0 CBOMCTB.

Buiuucnenus:

MOJIEKYJISIPHOM Macchl KUCIOPOa U 030Ha Ha
OCHOBAHWHM aTOMHOW MacChl XMMHUYECKOTO
3JIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA 10 YPABHEHUSAM
XUMHYECKHUX PEaKIIHid

CrnenoBatp mpaBuiaM 0€30M1aCHOM paboOTHI B
71a00paTOpUH IPHU MCII0JIb30BAHUHM XUMHUYECKON
MOCyIbl U 000PYAOBaHUS, a TAKXKE IPAaBUIIaM
oOpallleHus C TOPIOYUMHU BEILECTBAMHU.
[TmanupoBaTh U OCYIIECTBIISATH HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,

MIPOBOJIUTH HAOIIOICHHS, I€aTh BBIBOAKI 110
pe3yibTaTaM 3KCIepUMEHTA IPU IPOBEIECHUU
71a00paTOPHBIX OMBITOB U MIPAKTUUYECKON PaOOTHI.
BbIunciaTe KoJIM4ecTBO BellecTBa, 00bEM rasa 1o
dhopmynam.

VY4acTBOBaTh B COBMECTHOI1 paboTe B rpymie.
BricTpanBath pa3BEpHYTHIC TUCHEMEHHBIC U
YCTHBIE OTBETHI C OIIOPOI Ha HHPOPMALIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
UCIIO0JIb30BaTh U3YUECHHBIH NOHATUIHBIN annapaT
Kypca XUMHUH
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Bonopoa. Ilonsitue o kucnorax
U COJIAX

Bogopon — aneMeHT u npocToe BEIIeCcTBO.
Haxoxxaenue BoopoJia B mpupojie, pusnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI
nostydeHus. Kucnorel u comnm.

Mounsipabiii 00BEM razoB. Pacuérsl o
XUMHUYECKUM YPAaBHEHUSIM.

Xumuueckuit IKcnepumenm:

Lemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT N3y4aeMBbIX TOHATHN U
MPUMEHSTH 3TU MOHATHUS IPU ONMCAHUN CBOMCTB
BEILIECTB U UX IIPEBPAILCHMII.

XapakTepu3oBaTh (OMUCHIBATH) (PU3HUECKUE U
XUMHYECKHE CBOICTBA BOJIOPO/IA, CIIOCOOHI €To
MIOJIy4€HUs], IPUMEHEHUE.

Cobupats npubop A5 NOIYUEHHS BOJOPO/IA.
Hcnonp30BaTh XMMUUYECKYHO CUMBOJIUKY




pacro3HaBaHue BOJOPO/IA.

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

BzanmogeiicTBrE KUCIOT ¢ METaJIaMH.
Ilpakmuueckas paboma:

Ne 4., TTonyyenue u coOupanue BOAOPOa,
HU3YYECHHUE Er0 CBOMCTB.

Buviuucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA I'a3a 110 €ro
M3BECTHOMY KOJIMUYECTBY BEILIECTBA WIH 00BEMY;
00BEMOB ra30B M0 YPABHEHHIO PEAKIIUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHMI Ta30B

JUTSL COCTaBIIEHUST (DOPMYIT BEUIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYCCKUX PEAKITUI
C y4acTueM BOJOpoAa. BeIUUCIATE MOJISIPHYIO
MaccCy BEIIECTB; KOJUYECTBO BEIICCTBA, O0BEM
rasa, Maccy BEIIECTBa;

[IpoBOAUTH pacyYEThI 110 YPABHEHHUAM XHMHUYECKUX
peakiuii: KonudecTa, 00bEMa, MacChl BEIIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
peaFeHTOB nJIn HpOILYKTOB peaKHI/II/I.

CrnenoBaTh npaBuiIaM 06e30macHOM pabOTHI B
1ab0opaTOpUHU MPHU UCIIOJIB30BAHUN XUMUYECKOM
HOCY/bl M1 000PYIOBaHMS, a TAKXKE MpaBUIIaM
oOpareHus ¢ TOPIOYMMH BEIIECTBAMHU B OBITY.
[InanupoBaTh U OCYIIECTBIATh HAa TPAKTHKE
XUMHUYCCKUC E)KCHepI/IMeHTI)I, HpOBOIII/ITI)
HaOII0/IeHUs, 1eJaTh BBIBOJIBI 10 PE3yIbTaTaM
JKCTIEpUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe B Ipymme
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Boga. PactBopsl. [lonsitue 06
OCHOBAaHUSX

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

PactBopsl. Ponbs pacTBOpoB B IpUpPOJIE U B KUZHU
yenoBeka. KpyroBopot BojbI B Ipupo/Ie.
3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA
MIPUPOJTHBIX BOJI.

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

Xumuueckuii IKcnepumenm:

Lemoncmpayuu:

PacTBOpeHure BemecTs ¢ pa3inyHoOn
PacTBOPUMOCTBHIO.

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI U
IIPUMEHSATD 3TH IOHTHUS IIPU ONMCAHUU CBOWCTB
BEILIECTB U UX IIPEBPAICHHI. XapaKTepHU30BaTh
¢busnyeckue u

XMMHYECKHE CBOMCTBA BOJBI, €€ POJIb KAK
PACTBOPHUTEIISL B IPUPOIHBIX ITPOLECCAX.
CocTaBnTh ypaBHEHUS XMMHUECKUX PEAKIUN C
Y4aCTHEM BOJIBI.

OOBSCHATH CYIIHOCTH SKOJIOTMUYECKHUX IPOOIIEM,
CBSA3aHHBIX C 3arpsA3HEHUEM IIPUPOAHBIX BOJ,
CHOCOOBI OYMCTKH BOJIbI OT MpUMecel, MEpHI IO
OXpaHe BOJ OT 3arpsi3HEHMUSL.

[InannpoBaTh M OCYIIECTBIATH HA IPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTBI, IIPOBOIUTH
Ha0JII0/IeHNs, IeJIaTh BBIBOJBI IO pe3yJbTaTam




B3aumopeiicTBue BoJpl ¢ MeTaJllIaMH (HaTpUEM U
KaJIBITUEM ).

HccnenoBanue pacTBOPOB KUCIOT U LIENOUYEH C
IIOMOILBIO UHIUKATOPOB.

Jlabopamopnvie onvimol

HccnenoBanme ocoOeHHOCTEN PacTBOPEHUS
BELIECTB C Pa3IMYHOI paCTBOPUMOCTHIO.
IIpurotoBnenune pacTBOPOB € ONPEACIEHHON
MAacCCOBOM J0JIEH pacCTBOPEHHOTO BEILIECTBA.
[IpakTuueckas pabora

Ne 5. IIpuroroBnenue pacTBOPOB € ONPEAEIEHHON
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA.
Boiuucnenus:

C UCIOJIb30BAHUEM MTOHATHUS «MaccoBasi A0JIs
BELIECTBA B pPACTBOPE»

HKCIEPUMEHTA IPU MPOBEICHUH JTa00paTOPHBIX
OIIBITOB M NPAKTUYECKON pabOTHI.

CrnenoBatph mpaBuiIaM 0€3011aCHOM paboOTHI B
1a00paTOpUH IPU MCII0JIb30BAHUHM XUMHUYECKON
MOCYJIbI U1 000PYAOBaHUSI.

[IpoBOIUTH BBIYMCIIEHUS C IPUMEHEHUEM
MIOHATHSI «MaccoBas J0JIs BELIECTBA B PaCTBOPE.
BeicTpanBathk pa3BEpHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPO Ha HHPOPMALIHIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaIOB, IPAaMOTHO
WCIIOJIB30BaTh N3YYECHHBIN MOHATUWHBIN anmapar
Kypca XUMHH
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OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCIUHEHUN

Knaccudukanus HeopraHMuecKux COeAMHEHUN.
Oxkcuapl. Knaccuduxarust okCHI0B:
coneoOpa3ymoire (OCHOBHBIC, KUCIOTHBIE,
aM(poTepHBIC) U HECOJIEOOPa3yIOIIHE.
Homenknarypa okcuioB. ®dusnveckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [Tomyuenune
OKCHU/JIOB.

OcnoBanus. Kiaccudukanusi ocHOBaHMIA: METOUN
Y HepacTBOpUMbIe OCHOBaHUs. HomeHknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHre OCHOBaHUN.

Kucnotsl. Knaccuduxanus kucior.
Howmenxkiarypa kucnor. @usnueckue u
XMMHYECKHUE CBOMCTBA KUCIIOT. P/l aKTUBHOCTH
metaiuioB H.H. bekerosa. [lonydueHnue kucnor.
Comu. Homenkiarypa couieil.

dusnueckue 1 XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosen.

Knaccudunuposars nzydaeMble BelecTBa MO
COCTaBY U CBOMCTBaM.

CoctaBasath HopMysIbl OKCHJIOB, KUCIIOT,
OCHOBaHMI1, COJICH U HAa3BIBAaTh UX 110
MEXIYHApOJIHOU HOMEHKIIATYype.
[IporHo3upoBaTk CBOKCTBA BEIIECTB HA OCHOBE
O0IIMX XUMHUYECKUX CBOUCTB M3yUEHHBIX
KJIACCOB/TPYIII BEUIECTB, K KOTOPHIM OHU
OTHOCSTCS.

CocTaBnaTh MOJIEKYJISIPHBIE YPAaBHEHUSI peakLui,
MJUTFOCTPUPYIOLIUX XUMUUECKUE CBOMCTBA U
CHOCOOBI TOJTYyYEHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIII, a TAK)Ke MOATBEPKIAIOIINX
T€HETUYECKYIO B3aUMOCBSA3b MEXKAY HUMH.
[Ipon3BOAUTE BBIUKUCICHUS 110 YPABHEHUIM
XUMHYECKHUX PEAKIUH.

[limanupoBaTh M OCYLIECTBIATH HA TPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOJINUTh




['eneTnyeckas cBsI3b MEXKIy Kilaccamu
HEOPraHWYECKUX COCAUHEHUMN.

Xumuueckuii 3xcnepumenm:
Jlemoncmpayuu:

OO0pa3ipl HEOPTaHUYECKUX BEIIECTB Pa3INIHBIX
KJIaCCOB.

OMBITHL, WUTFOCTPUPYIOLTUE XUMHUYECKUE
CBOMCTBA KJIACCOB HEOPTaHMYECKHUX BEIIECTB.
Jlabopamopmwie onvimol

OnpeneneHue pacCTBOPOB KUCIIOT U IIETOYEH C
MTOMOIIbIO UHIUKATOPOB.

N3yueHune B3auMOACMCTBUSA KUCIOT C METaNIaMH,
peaKkurii HeMTpaJIn3aLuu.

B3aumosaeiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugom meau (II).

[lonyyeHnue HepaCTBOPUMBIX OCHOBAHHUM.
BriTecHeHne ogHOTO MeTallIa APYTUM U3
pacTBopa coiu.

Ilpakxmuueckas paboma

Ne 6. PelieHne skcriepyuMeHTANIbHBIX 3aa4 110
TeMe «Bakuelme Ki1acchl HEOPraHUIECKUX
COE€TUHEHHI.

Boruucnenus:

110 YPaBHEHUSIM XUMHUYECKOU peaKIuu:
KOJIMYECTBA BEIIECTBA, 00HEMA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, O0BEMY,
Macce PeareHTOB WY MPOIYKTOB PEAKIIUU

HAOJIOCHNUS, 1e1aTh BBIBOBI 110 pe3ybTaTaM
9KCIIEPUMEHTA IIPH NPOBEICHUH J1a00PATOPHBIX
OTIBITOB M MPAKTHYECKUX

pabor. CiieoBaTh mpaBuiamM 0€301acHON paboThI
B J1a00paTOpUH NP HCIIOIB30BAHIHA XUMUYECKOM
HOCy/bl 1 000y IOBaHUS.

BeicTpauBarh pa3BEpPHYTHIE TUCEMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OPMALIHIO U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
UCIIOJIb30BaTh N3YUCHHBIN MOHATHIHBIN anmapaT
Kypca XUMHH

Paznen 3. [lepnoanueckuii
3aKkoH U I[lepnoanueckasn
CHCTEMA XUMHMYECKHUX
jemeHTOB /I. U. MeHaeneeBa.
CTtpoenne aToMOB.
XumMudeckasi CBsi3b.




OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHbIE peaKI[HH

3.1

[lepronnueckuii 3aKOH U
Ilepuoauueckas cucrema
XUMHUUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aToma

[lepBble MOMBITKN KJIACCH(PHUKALINN XUMUYECKUX
271eMeHTOB. [IoHsATHE O rpynmax cXOAHbIX
3JIEMEHTOB (ILEJIOYHBIE U LEIT0YHO3EMETIbHBIE
METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUJIBI 1
TUIPOKCHUIBIL.

[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema
xumuueckux aneMeHnToB .M. Menzaeneesa.
Koportkonepuoanas u JyinHHONEpruoaHas (opMbl
Ileproanyeckoi CUCTEMbBI XUMUYECKUX
anemenToB J[.M. Menneneesa. Ilepuoael u
rpynnsl. DU3NYECKU CMBICIT IOPAAKOBOTO
HOMEpa, HOMEPOB MEPHOJia U IPYIIIbI AJIEMEHTA.
Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.
N3otonsl. DnekTpoHsl. CTpoeHue 3JEeKTPOHHBIX
000J104eK aTOMOB NEePBbIX 20 XUMHUECKUX
aneMeHToB [lepuoanueckoii cucremsr [1.1.
MenpeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MOJI0KEeHUIo B [leproanueckon
cucteme /.M. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHS paJunyca

aTOMOB XMMHMUYECKHX JIEMEHTOB, METAIUTMYECKUX
U HEMETAJUTMYECKHUX CBOWCTB MO rpymiam U
nepuogam. 3HaueHue lleprnoanueckoro 3akoHa u
[leproanueckoit CUCTEMbI XUMHUYECKUX

QJICMCHTOB IJIs1 pa3BUTHUA HAYKU U ITPAKTUKHU. I[I/I

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

B3aunmMopeiicTBre rupoKCcH/ia MHKA C
pacTBOpaMu KHUCIIOT M MIEJIOUEH.

PackpbiBath CMBICH NEPUOAUUECKOTO 3aKOHA.
OmnuceiBath cTpoenue Tadmauibl «llepuoanueckas
cucTeMa XMMHYECKuX aneMeHToB J[. 1.
Meunneneesay.

MoaenupoBaTh CTPOEHHE aTOMa, SHEPTE€THUYECKUX
YPOBHEW U MOAYPOBHEN ITPU OMOILLIY PUCYHKOB,
ANEKTPOHHBIX KOHPHUTYpAITUH U 3JICKTPOHHO-
rpaduyeckux Gopmyi.

[HosicHATH pU3NYECKUIT CMBICI TOPAIKOBOTO
HOMEPA, HOMEPOB MEepUOa U IPYIIIbI JJIEMEHTA.
XapakTepru30BaTh XUMUYECKHUE JIEMEHTHI IEPBBIX
TpEX NEPUOJOB, KA, KAIBIIUA U UX
COEIMHEHMS 110 MOJIOKEHUIO B Ileproanyeckon
cucteme /.M. Menaeneena.

OOBsCHATH 00IIIHME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XUMHUYECKHX AJIEMEHTOB (M3MEHEHHUE
paanycoB aTOMOB, 3JIEKTPOOTPULIATENBLHOCTH,
BaJICHTHOCTH) U UX COCIMHEHUH B TIpeenax
MAaJIBIX IEPUOAOB U TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB;

YyacTBOBaTh B COBMECTHOU paboOTe B Mape WiH
TpYIIIE.

BricTpanBarh pa3BEpHYThIE MUCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOi Ha MH(OPMAIIHIO U3
y4eOHHKA U IPYTUX UCTOYHUKOB, B TOM UHCIIE
HNHurepHera




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

Tabmumna «Ilepronnueckas cucTeMa XUMHYECKUX
anemeHToB JI.W. Meneneeray.

Jlabopamopnvie onvimoi

O3zHakoMJyIeHHE ¢ 00pa3aMu METaIOB U
HEMETAaJLIOB

3.2

XUMHYECKAsA CBI3b.
OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Xumunyeckas cBsi3b. KoBajeHTHas (nossipHast v
HETIOJISPHAS ) CBA3b. DJIIEKTPOOTPHUIIATEIIBHOCTD
XHMUYECKHX dJIeMeHTOB. MoHHas cBa3b. CTeIeHb
okuciaeHus. OKHCINTEIbHO-BOCCTAHOBUTECIIBHEIC
peakuuu. IIponecchr

OKHCJICHHUS U BOCCTaHOBICHUS. OKUCIUTEIH U
BOCCTaHOBUTEIN. XUMUYECKUN IKCIIEPUMEHT:
n3y4yeHue o0pa3iioB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOAEHCTBUE THAPOKCUIA INHKA
C pacTBOpaMHU KHUCIIOT U LIENOYEH, IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOITUX MPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINI
(ropeHue, peakiuu pa3ioKeHUs, COSTUHCHUS).
Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

OMNBITHL, WIUTFOCTPUPYIOLIUE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropeHue, peakiiuu pa3ioKeHHsI, COeTUHEHNS )

PackpbiBaTh CMBICH U3y4aeMbIX TOHATHIA.
Onpenenarsb BUJL XUMUUECKOHN CBSI3U B
COCIUHCHHU.

MopenupoBaTh CTPOCHHUE MOJIEKYII ITPU TOMOILIHU
PUCYHKOB, MOJENEM, JIIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL

Hcnonb30BaTh XMMUYECKYHO CUMBOJIMKY IS
cocTaBieHHs (OpPMYI BEHIECTB, HIEKTPOHHOTO
OaylaHca peakiuil.

Onpenenarb CTeNeHb OKUCIEHHS aTOMOB
XUMHUYECKHUX AJIEMEHTOB 10 (hopmyiaM 1
COCTaBIATH GOPMYIbI OMHAPHBIX COENUHEHUH TI0
CTEIICHU OKHMCJICHHS aTOMOB XMMHYECKHX
3JIEMEHTOB.

OrnpeaenaTb OKUCIUTENb U BOCCTAHOBUTEb.
PaccraBisaTh k03 PUIHEHTHI B cXeMaX MPOCTHIX
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.

Hab6mronaTe XMMU9YeCKre OTBITHI IO TIAHY,
aQHAJIM3UPOBATH U JEJIaTh BHIBOJBI.
Ucnons3oBare UKT nns co3manns MoaemeH,
IOJArOTOBKH MPE3EHTALNH, JOKIAJ0B 110 TEME.
BricTpanBarh pa3BEpHyTHIE MUCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MH(OPMAIIHIO U3




y4eOHHKA U IPYTHX UCTOYHUKOB, B TOM YHCIIE
Hutepnera

PesepBHOE Bpems 2

OBIIEE YMCJIO HACOB I10 34
[NPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE
9 KJIACC (ounas ¢opma o0ydeHus)
2 gaca B Hezemro, 68 yaca 3a roj

Komm
Ne | HammeHoBaHUE pa3/ielioB U TEM | YECTB
/o y4eOHOro mpeamMera 0

4acoB

Conepxanue o0ydeHHS

OcHOBHBIE BUABI ACATCIBHOCTU O6yanOHIHXC$[

Pa3gen 1. BeurectBo u
XHMHYeCKHe peakiun

1.1 | IloBTOpeHue u yrayoaeHue 5
3HaHUI OCHOBHBIX Pa3/elioB

Kypca 8 kiacca

[Iepnonnueckuit 3akoH. Ilepnonndeckas cucrema
xumuyeckux sineMeHtoB .M.  Menzeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB XHMMMYECKHX DJIEMEHTOB IIEPBBIX TPEX
IIEpUOJIOB, Kaius, KaJblUs U UX COCIMHEHUH B
COOTBETCTBUM C IIOJIOXKCHUEM DIIEMEHTOB B
[Ieprnoanueckoi cucTeMe U CTPOCHUEM UX aTOMOB.
CrpoeHne BelecTBa: BHJbl XMMHUYECKOW CBS3H.
Tunel KpUCTANIMYECKUX PEIIETOK, 3aBUCHMOCTH
CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU
PEMETKN 1 BUJ1a XUMUYECKOM CBS3H.
Knaccudukanus u HOMEHKJIAaTypa
HEOPraHWYECKHUX BEIIECTB. XMMUYECKHE CBOMCTBA
BEILECTB, OTHOCSAIIMXCS K Pa3jau4HbIM KJaccam
HEOPraHWYECKUX  COCIUHEHHUH, TIE€HETUYECKas
CBSA3b HEOPraHUYECKUX BELIECTB.

XapakTepru3oBaTh XUMHUYECKUE DJIEMEHTHI TTEPBbIX
TpEX TMEepUOAOB, Kalus M KajdblUig IO UX
nonoxennto B Ilepmognueckoit cucreme [ .
MeHnpeneeBa.

KnaccudunupoBaTs 1 Ha3bIBaTh HEOPTaHUYECKHE
BEILECTBA U3yUYEHHBIX KJIACCOB.

OnuceiBaTh  00IIME  XUMMHYECKHE  CBOMCTBA
BELIECTB PAa3jUYHBIX KJIaccoOB, MOATBEPKIATh
CBOMCTBA NMPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUU
XUMUYECKUX PEaKIUH.

Onpenenatb BUJI XUMHYECKOW CBS3U W THII
KPUCTAJUTMYECKOMN pEelIETKH BEIlIeCTBa.
[Iporno3upoBarh CBOICTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHHUS.




Xumuueckuit sIkcnepumenm:

Jlemoncmpayuu:

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

BeicTpauBarh  pa3sBEpHYTBIE IHUCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOW Ha HMH(OpPMALUIO W3
y4eOHHUKa U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
MCIIOJIb30BaTh W3YYEHHBIM MOHATHIHBIN anmapar
Kypca XUMHUHU

1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XUMHUYECKUX PeaKIui

Knaccudukanmss XMMHYECKHMX  peakmuid 1o
pa3nUyHBIM TpU3HaKaM (IO YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMHU BEUIECTB, 10 TEILIOBOMY
3¢ deKTy, M0 HM3MEHEHUIO CTENEeHEH OKMCICHUs
XUMHUYECKHUX JJIEMEHTOB, IO 0OOpaTUMOCTH, IIO
Y4acTHIO KaTaJln3aropa). OK30- u
SHJOTEPMHUUYECKHE PEAKLIHMH, TEPMOXUMHUYECKUE
YPaBHEHUH.

[IonATHE O CKOpPOCTM XHMMYECKOW PpEaKIUu.
[Tonsatne 00 oOOpaTUMBIX ¥  HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHaTre o roMOreHHbIX 1
rereporeHHelx peakuusx. Ilonsarue o kartanmse.
[IonsaTHe 0 xumMmyeckoM paBHOBecuU. DaKkTOpHI,
BIIUSAIOIUE HA CKOPOCTh XMMHYECKON peakluu H
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSI.
OKHCINTENTBHO-BOCCTAHOBUTEIIbHBIE

peakuuu, 3JIEKTPOHHBIH OanaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENBbHONW  peaknuu.  CocTaBicHHE
YPaBHEHUH  OKHMCIIATEIbHO-BOCCTAHOBUTEIIBHBIX
peaKLuil ¢ UCIIOIb30BAHUEM METO/1A DIIEKTPOHHOTO
OanaHca.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTHU CKOpOCTH
XUMHUYECKON PEaKLUH OT BO3AEHCTBHSI PA3IMYHbIX
(akTOpOB.

PackpeiBath CMBICH H3y4aeMbIX IOHATUH U
MPUMEHSTh ATH TOHATUS MPU ONMHUCAHUU CBOMCTB
BEIIECTB U UX IPEBPALLCHUN.

KnaccudunupoBaTh XUMHYECKHE PEAKIMH 10
pa3IMYHBIM TPU3HAKAM.

YcraHaBiMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHUYECKON peaklMy OT Pa3iINyHbIX (PaKTOPOB.

[IporHo3upoBatb  BO3MOXKHOCTH  IPOTEKAHMS
XUMUYECKHX  IIPEBpAlllCHW B PA3JIMYHBIX

YCIIOBUSIX.

Onpenenarb OKUCIUTENb W BOCCTAaHOBUTEIHh B
OBP.

CocTaBnATh SIEKTPOHHBIN OalaHC peakIuu.
[Ipon3BOaUTE BBIUMCIEHUS MO XUMHUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTH B COBMECTHOW paboTe B Mmape WiH
rpynmne. BeictpanBaTh pa3BEPHYTHIE MUCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOW Ha MHPOPMAIUIO U3
y4eOHHMKA M CIPABOYHBIX MATEPHAIOB, TPAMOTHO
HCIMOJIb30BAaTh WM3YyYCHHBIM MOHATUHHBINA arnmapar
Kypca XUMUHU




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

KOJIMYECTBA BEIIECTBA, 00BEMA U MACChI PEareHTOB
WU TPOJYKTOB IO YPAaBHCHHUSIM XHMHYECKUX
peakuuii

1.3

DIIEKTPOJIUTHYECKAS
aucconuanmsa. XuMuyecKkue
peakIuu B pacTBOpax

Teopuss ~ PICKTPOJUTUYECKOH  JMCCOILMAIIMH.
DONEKTPOIUTBl ¥ HEINEKTPOJUTHI.  KaTHOHBI,
AHHOHBL. MeXaHW3M JUCCOIMAIIMH BEIIECTB C
Pa3TUYHBIMU BUJAMHU XUMHYECKOH CBs3H. CTETICHD
nuccoranui. CUIIbHBIE M CJIa0bIe 3JICKTPOJIUTHI.
Peaknmu nonHoro ooMena. Y ciioBust

MPOTEKaHUS PEAKIUii HOHHOTO OOMEHa, MOJTHBIC U
COKpam¢HHBIC WOHHBIC YpPaBHEHHS PEaKIIHH.
CBolicTBa KHCJIOT, OCHOBAaHUHM U COJICH B CBETE
MIPEeACTABICHUI 00 AIEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peaklid Ha HOHBI.
[ToHsiTHE O THAPOIN3E COJIEH.

Xumuueckuii y3xcnepumenm:

Jlemoncmpayuu:

HccnenoBanue 30€KTPONPOBOJHOCTH PaCTBOPOB
BEILIECTB, TMpollecca  JAUCCOLUALIMH  KHUCIOT,
menoyen u cosied (BO3MOXXHO HCIIOJb30BaHHE
BHJIEOMATEPHAIIOB).

OIIBITHI, WJUTIOCTPUPYIOIIHE MIPU3HAKH
MPOTEKaHUs  peakuud  HOHHOIO oOMeHa
(ob6pazoBanue ocajka, BBIJICJICHUE rasa,
oOpa3oBaHU€e BObI).

Pacrio3naBanue HEOPraHMYECKUX BEIIECTB C
MTOMOIIBI0 KAYECTBCHHBIX PEaKINii Ha HOHBI.
Jlabopamopmwiii onvim:

PackpeiBaTh CMBIC U3y4aeMBbIX MTOHATHI, a TAKXKE
CMBICJ TEOPUH JIEKTPOJIUTUUECKON TUCCOIHALINH.
OOBACHATH  NPUUYMHBI  3JEKTPONPOBOAHOCTU
BOJIHBIX PAaCTBOPOB BELIECTB, pa3In4aTh caadble U
CWIBHBIE 3JEKTPOIUTHI. COCTaBIATh ypaBHEHUS
JUCCOLMAIIUN

KHCIIOT, INEJIOYe M COJeil, IOJIHBIE U
COKpalIEHHbIE HOHHBIE YPAaBHEHUS XUMHYECKHX
peakuuii HOHHOIO OOMEHa, KpaTKHue HOHHBIE
YpaBHEHUS MPOCTHIX PEAKIUNA THIPOJIN3a COJIEH.
XapakTepu3oBaTh O0IME XUMHUYECKHE CBOMICTBa
BEILIECTB Pa3IMYHBIX KJIACCOB Ha OCHOBE TEOpUU
INEKTPOIIUTUYECKON TUCCOLMALIAN; IOATBEPKAATH
CBOMCTBa MpUMEPAMHU MOJEKYJISPHBIX M HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.

Pemath skciepuMeHTalIbHBIE 3a/1a4H 110 TEME.
[InanvpoBaTh M OCYLIECTBJISITH HA MPaKTUKE
XUMHUYECKHE SKCIIEPUMEHTHI, IIPOBOAUTH
HaOIOZCHUs, JelaTh BBIBOJBI IO pe3yJabTaTaM
9KCIIEPUMEHTa MpH MPOBEACHUU JTabOPaTOPHBIX
OTIBITOB M MPAKTUYECKHUX paboT.

CnenoBate mnpaBuiam Oe3omacHod paboOTHl B
1a0opaTopuy TpPU HUCIOJIB30BAHUM XUMHUYECKOU
TOCY/IbI M 000pYAOBaHUSI.

[IpoBOOUTH  BBIUMCIEHHA 1O  XMUMHYECKUM
ypaBHEHHUSAM. Y4acTBOBaTh B COBMECTHOI pabore




N3yyenue mnpu3HAKOB NPOTEKAHUS  pEaKIUU
HOHHOTO OOMEHa B PacTBOpaX 3JIEKTPOJUTOB (C
oOpa3oBaHMEM  OCaJKa, BBUICICHHEM  rasa,
00pazoBaHHEM BOJIbI).

Ilpakmuueckas paboma:

No 1. Pemienue sKCHEpUMEHTAIBHBIX 3a7a4 IO
TEME.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEAKITHIl

B nape wiM rpynmne. BeicTpauBarhe pa3BEpHYTHIC
IIMCbMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
uHpOpMaIHIO U3 YIeOHUKA U APYTHX UCTOYHUKOB
uHpopmanuu, B ToM yucie VHTepHera

Pa3gen 2. HemeTasibl M UX
coeIMHeHus

2.1

OO0mias XxapakTepucTUKa
XUMHAYECKHUX 31eMeHTOB VIIA-
rpynisbl. ['agoreHst

OO6mas xapakrepucTuka ranoreHoB. OcoOeHHOCTH
CTPOCHUSI ~ aTOMOB,  XapaKTEpHbIE  CTEINEHU
okucinenusa. CtpoeHue U (PU3NYECKUE CBOHCTBA
MPOCTHIX BEIIECTB — rajOreHoB.

XUMHYECKHE CBOMCTBA Ha IpUMEpE XJIOpa
(B3amMoJIelicTBHE C MeTaulaMH, HEMeTaJlIaMH,
IeI09aMu ).

XnopoBogopoa. ConstHasi KUCIOTa, XUMHYECKHE
CBONMCTBA, IIOJydYeHHE, NpUMEHeHHue. JlencTBue
XJIOpa ¥ XJIOPOBOAOPO/Ia HA OPTraHN3M YEJIOBEKA.
Baxneiiine Xjgopuapl M HMX HaxO0XJIECHHUE B
MpUpO/IE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OnbIThI, OTpaxarorue GU3NIeCKre U XUMUYECKUE
CBOMCTBA TAJIOTEHOB M X COSAMHEHUH (BO3MOYKHO
HCIIOIb30BaHUE
BHJICOMATEPHAIIOB).
O3HakomieHne c
(ramoreHuIoB).
Jlabopamopnuiii onvim:
W3yueHne CBOMCTB COJISIHOM KUCIOTHI.

O6p asnnaMu XJIOpUA0B

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HEMETAJUIOB U UX COEIMHEHUH B IIpeaeIax
MajblX MEpPUOJOB M  IVIABHBIX  HOATPYIII
[Tepuonnueckoit CHCTEMbBI XUMHYECKUX 3JIEMEHTOB
C YUYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTth (U3NYECKHE M XUMHUYECKHE
CBOWCTBA TMPOCTBIX BEILECTB TaJOreHoB (Ha
IpUMepe  XJIOpa) U CIOXKHBIX  BEIIECTB
(x710pOBOJIOpPOJIA, XJIOPUAA HATPHs), CIIOCOOBI MX
MOJIy4€HUs1, IPUMEHEHUE U 3HaUCHUE B IPUPOJIE U
KU3HU YEJIOBEKa.

OnpenensiTb XJI0pHUI-UOHBI B paCTBOPE.
[InanvpoBaTh M OCYLIECTBJISITH HA MPAKTUKE
XUMHYECKHE SKCIIEPUMEHTHI, IIPOBOAUTH
HaAOJIOICHNUS, 1e1aTh BBIBOJIBI 110 pe3ybTaTaM
9KCIIEPUMEHTa MpH MPOBEACHUU JTabOPaTOPHBIX
OTIBITOB U MPAKTUYECKHUX paboT.

CnenoBate mnpaBuiam Oe3omacHod paboOTHl B
1abopaTopuy TpPU HUCIOJIB30BAHUM XUMHUYECKOU
TOCY/IbI M 000PYAOBaHUSI.

BeicTpanBath  pa3BEpHYTblE INHCBMEHHBIE H
YCTHBIE OTBETHI C OMOpPOW Ha HMH(OpPMALMIO U3




[IpoBeneHue KayeCTBEHHBIX PEaKIUMU Ha XJIOpUI-
VOHBI.

Ilpaxmuueckas paboma

No 2: TlonyyeHue CoJITHON KUCIIOTHI, U3y4CHHUE €&
CBONCTB.

Buviuucnenus:

10 YpaBHEHUSAM XMMHUYECKUX PEAKIUil, €CIIU OJIUH
W3 PEareHTOB JIaH B U30BITKE

yuyeOHUKa ¥ CIPABOYHBIX MATEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh W3YYEHHBIM MOHATUIHBIN ammapar
Kypca XUMHUHU

22

OO61as xapakTepuCTHKa
XUMHUYECKUX dJ1eMEHTOB VIA-
rpymibl. Cepa u €€ coeuHEHUs

OO01as xapakTepucTuka 3JeMeHTOB VIA-rpynms.
OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE
CTENIEHU OKUCIICHMS.

Crpoenne u (¢u3nyeckue CBOHCTBA MPOCTHIX
BELIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPOIHBIE
MOJU(UKALMK KUCIOpOJa U cepbl. XUMUYECKHE
CBOMCTBA CEPBI.
CepoBonopon,  CTpOeHHE,
XMMHYECKHUE CBOMCTBA.
Oxcuapl cepbl Kak MpPEICTaBUTENH KHCIOTHBIX
OKCH/JIOB.

CepHast KucioTa, (QU3MUECKHE U XHUMHUYECKHE
cBoiicTBa (00mIMe KaK

MPEJCTaBUTEIIS Ki1acca KUCIIOT U CIIeU(pHUECKUE).
XHMMHMYECKUE pEaKUuH, JIeKaluue B OCHOBE
MPOMBIIIIEHHOTO CrHoco0a TMOJy4eHUs] CepHOU
kucnothl. [Ipumenenne. Conu cepHON KHUCIOTHI,
KayecTBEHHasl peakiys Ha Cyib(ar-1oH.
Haxoxnenue cepol 1 €€ COeIMHEHUN B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeabl
COCTUHEHUSIMU  cepbl  (KHCIOTHBIE  JOXK/IH,
3arps3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLEHUSI.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

buznveckue - H

OOBsCHATH 001IKE 3aKOHOMEPHOCTH B U3MEHEHUU
cBOMCTB  3neMeHTOB  VIA-rpynnel U uX
COEIMHEHMH C yU€TOM CTPOEHUS UX aTOMOB.
Xapakrepu3oBaTb (u3MUecKHMe M XMMUYECKHE
CBOMCTBa MpPOCTOrO BellecTBa ceppl U €€
COeMHEHUIl (CepoBOAOPOAA, OKCUAOB CEpHI,
CEpHOIl KHCJIOTHI, Cyab(}aToB), crnocoObl HUX
IIOJIy4EHUs], IPUMEHEHUE U 3HAYE€HUE B IPUPOJIE U
KU3HU YEJIOBEKa.

OmnpenensaTs HaaU4YUe CyNb(aT-MOHOB B pacTBOPE.
OOBSCHATH CYIIHOCTH SKOJIOTMYECKUX

npobiem, CBS3aHHBIX C nepepadoTKOM
COEIMHEHMI CepBI.

[InanupoBaTh M OCYLIECTBJISITH HA MPaKTUKE
XUMHUYECKHE SKCIIEPUMEHTHI, IIPOBOAUTH
HaOJIO/IeHUs, JieNaTh BBIBOJBI MO pe3yiabTaTaM
JKCIIEPUMEHTA.

CrnenoBate mnpaBwiaM 0Oe30macHoOi paboThl B
nabopaTopuy MPH HCIOJNB30BAHUM XUMHUYECKON
MoCy il U 00OPYOBaHUSI.
[Ipou3BOIUTE  BBIYUCIEHUSA IO
YPaBHEHUSIM.

Wcnonp3oBaTh 1pu  BBIIOJHEHUU
3aJaHMii  TEeKCThl  y4yeOHUKa,
MaTepHaIbl (ITeproauueckyto

XUMHUYECKUM

y4eOHBIX
CIIPaBOYHbIE
CUCTEMY




Osznakomnenne ¢ oOpasmamMu ceppl H €€
COCAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB).

Habmtonenue npouecca o0yriauBaHMs caxapa Moj
JENCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimbi:

N3ydyeHne XMMHMUYECKHX CBONCTB pa30aBiIeHHON
CEPHOH KHUCIIOTHL.

[IpoBeneHue KaueCTBEHHOM peakIMu Ha Cyibdart-
VOH U Ha0JII0JIeHHE IPU3HAKa e€ MPOTeKaHUsI

xumuueckux aiemeHtoB JI. WM. Menaeneesa,
TaOHIly PAcTBOPUMOCTH KHCIOT, OCHOBAaHUH M
collei B  BOJAE, DJIEKTPOXUMUYECKUH  psil
HaIpsHKEHUH METAJIOB).

Hcnonp3oBaTh NpU  BHIMOJIHEHUH  y4EOHBIX
3QJIaHM W B TIPOIIECCE  HCCIIENOBATEIbCKOM
JIESITEJIbHOCTH HAay4YHO-IIONYIIPHYIO JIUTEPATypy
XUMHYECKOTO COJICpXKaHUs, CIIPaBOYHBIC
MaTtepuaibl, pecypcsl UHTepHeTa
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OO61as xapakTepuCTHKa
XMUMHYECKHUX 3JIeMEHTOB VA-
rpymisl. A3ot, pochop u ux
COC/IMHEeHUS

OO0mias xapakTepuCcTUKa 3J1€MEHTOB VA-TpyIIbl.
OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIICHUSI.

A30T, pacpocTpaHeHue B IPpUpoe, GU3NUECKHIE U
XMMHYECKHE cBoiicTBa. KpyroBopor azora B
npupose.

Ammuak, ero (u3NYecKHe W XHMHYECKHE
CBOWCTBa, moiydyeHue u npumeHenue. Conu
aMMOHMS, WX (HU3UYECKHE ¥  XHUMHUYECKHE
CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI AMMOHHSI.

A30THas KuCloTa, €€ MojydeHue, (pU3HUecKue u
XUMHUYECKHE CBOMCTBA (O0IIME KaK TPEICTaBUTEIS
KJ1acca KUCJIOT U crienu(udeckue).
Hcnonp3oBaHne HUTPATOB M COJIEH aMMOHHUS B
KayecTBE MUHEPATbHBIX yI0OpeHUH. XUMHUECKOe
3arps3HEHUE OKPY)KAIOUIEH Cpeabl COSTUHEHUSIMHU
a3oTa (KHUCIOTHBIE JOXIH, 3arps3HEHUE BO3/1yXa,
TTOYBBI U BOJJOEMOB).

docdop, amnorponHsle Mogudukamuu pocdopa,
¢dusndyeckne W XUMUYecKHe cBocTBa. OKCHI
dochopa (V) u dpochopnas kuciaora, puzndecKue
u

OOBsACHATH 001IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB V A-TpyIIbl U UX COEIUHEHUN
C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBath (U3MYECKUE M XHUMHUYECKUE
CBOMCTBA MIPOCTHIX BEIISCTB a30Ta u (hocdopa u ux
COeTUHEHUI (aMMuUaka, colieii aMMOHUs, a30THON
KHCIIOTBI, HHUTpaToB, okcujpa ¢ochopa (V) u
dbocdopHoii kucnoThl, (ocdaToB), cmocoObl HX
MOJTyYEHUs1, TPUMEHEHNE U 3HAUCHUE B TIPUPOJIC U
YKU3HU YeJIOBEKa.

Onpenensitb MOHBI aMMOHUSI M (ocdaT-uOHBI B
pacTBope.

OOBACHATD CYIIHOCTh JKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C HaXOXJIEHHEM COEIMHEHUU azoTa U
dbocdopa B okpyxaroie cpee.

[MnanupoBaTh W OCYIIECTBISITH HA MPAKTUKE
XUMHUYCCKHE IKCITEPUMEHTHI, MIPOBOJIUTH
HaOJIO/ICHUs, JIeNlaTh BBIBOJBI MO pe3yibTaTaMm
SKCTIEPUMEHTA TPHU TMPOBEACHUU JTA0OPATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CrnenoBath paBuiam 6e3

MpU  HCIONB30BAHUH XUMHUYECKOW TMOCYAbl U
000pyTIOBaHUS.




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

O3zHakoMyieHHE C (U3UYECKUMH CBONCTBAMU
azota, (ochopa M HX COCOUHEHHH (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUATIOB).
O3HakomieHue ¢  oOpasuamu
(bochopHBIX yIOOpEHUIA.
[lonyuenue, cobupanue,
M3Yy4YEeHHE CBOICTB aMMHaKa.
B3anmopeiicTBe KOHUEHTPUPOBAHHOM a30THOM
KHCIIOTBI C Melbl0 (BO3MOXXHO HCIIOJIb30BAHHE
BHJIEOMATEPHAJIOB).

JlabopamopHvie onvimul:

[IpoBeneHne KadyeCTBEHHBIX pEaKIUd HAa WOH
aMMoHUs U (ocdaT-uoH, U U3ydeHHe MPU3HAKOB
WX TIPOTEKaHMUS.

Ipaxmuueckas paboma

Ne 3: [TonnyueHne aMmMuaka, U3y4eHUE €T0 CBOMCTB.
Boruucnenus:

110 YPABHCHHSIM XUMUYCCKUX PEAKITUIT

Ka4deCTBE

A30THBIX u

pacrio3HaBaHHe U

[Ipon3BOAUTH BBHIYMCICHHUS TI0 XUMHUYECKHUM
YpaBHEHUSIM.

Hcnonp3oBaTh NpU  BHIMOJIHEHUH — y4EOHBIX
3aJaHMi  TeKCThl ~ y4yeOHUKa,  CIpPaBOYHBIE
MaTepuabl (mepuouyYeCcKyo CUCTEMY

xumuueckux osaemenTtoB . M. Mennaeneesa,
TaOJIMIly PACTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH H
collei B  BOJAE, DJICKTPOXUMUYECKHH DSl
HaNpPsDKEHUN METAJLIOB)
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OO01mmas xapakTepuCcTHKa
XUMHYECKHX dJIeMeHTOB IV A-
TPYIIIIBL.

Yraepon u KpeMHHI, U X
COCJIMHEHUS

OOw1ast XapakTepuCTHUKa 37eMeHTOB [V A-rpymimsl.
Oco0eHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHMS.

Yraepon, aJUIOTPOITHbBIE MoauUKAITIH,
pacrpocTpaHeHHe B Tpupojae, (u3NdYeckue u
XUMHUYECKHe CcBoMCTBa. Ajcopbrusa. KpyroBopot
yrieposa B IPUPOJIE.

Oxkcupl yraeposa, ux Gu3n4ecKue 1 XUMUIECKHe
CBOMCTBa, JEWCTBHME Ha JKUBBIE OpPraHU3MBI,
MOJIyY€HHEe W TPUMEHEHue. OKOJIOrMYecKHe

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHN
cBoiictB  anmemMeHToB  IVA-rpynmel u = uX
COEIMHEHU C YUETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKHE M XUMHUYECKHE
CBOMCTBA MIPOCTBIX BEILECTB YIIIEPOJA U KPEMHUS
U UX COEAMHEHUH (OKCHUIOB yIriepoja, YroJbHOU
KHUCJIOTBHI,  KapOOHAaTOB,  OKCUAA  KPEMHHUS,
KPEMHHEBOUN KHCIIOTHI, CHJIMKATOB), CITIOCOOBI WX
IIOJIy4€HUs1, IPUMEHEHNE U 3HAaUEHUE B IPUPOAE 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.
KauectBenHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIIJIEHHOCTH U CETTbCKOM XO0351CTBE.
[lepBoHavasibHbIE TIOHATHS OO0 OPraHUYECKUX
BEIIECTBaX KaK O COCOUHEHHX yriepona (MeTaH,
9TaH,

STWIJICH, alleTWJICH, JTaHOJl, INIMIEPUH, YKCyCHas
KHUCJIOTA).

[IpupoaHble UCTOYHHKHU YTIEBOJOPOAOB (yroiib,
NPUPOAHBIA  Ta3, He(PTb), NPOAYKTHI  HX
nepepabotku (O€H3MH), UX pOIb B OBITY U
MIPOMBIIIIJICHHOCTH.

[TonsiTHE O OHMOJOTHMYECKH Ba)XHBIX BEIIECTBAX:
XKupax, OenKax, yriieBoJlax — U UX POJId B KU3HU
YeJI0BeKa. MarepuanbHoe €MHCTBO
OpPTraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUHN.
Kpemuuii, ero ¢usnueckue U XUMHYECKHE
CBOICTBa, oy4eHue u npuMeHenue. CoennHeHus
KpeMHusi B npupoze. OOuie mpeacTaBieHus 00
okcuze kpemuus (IV) u kpeMHHEBOH KucioTe.
Cunukatsl, UX UCIIOJIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBIIIUIEHHOCTH. BaxkHeline CTpOUTEIbHbIE
MaTepuanbl: KepaMHKa, CTEKJIO, I[EeMEHT, OeToH,
KEIe300€TOH. [TpoGnembr 0e30macHOTO
WCIIONBb30BAHUSI CTPOUTEIBHBIX MaTepHUaOB B
TMOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OOBACHATH  MPUYUHHO-CIEACTBEHHYIO  CBS3b!
CTPOCHHE BelecTBa — CBOICTBA — MPUMEHCHHE
— Ha IpUMEPaX COCTUHEHUN YIIIEpOJa U KPEMHUS.
Ompenensat KapOOHAT- W  CHJIMKAaT-MOHBI B
pacTBope.

OOBSICHATH CYHIHOCTh 3KOJIOTHYECKHX IPOOIIeM,
CBA3aHHLIX C HAXOXKIACHHUCM YIJICKHUCJIIOIO rasa B
OKpY’Karolie cpene.

[lonrBepxnath 0COOEHHOCTHU cocraBa
OpPraHMYECKHUX BEIIECTB NpPUMEpPaMU IPOCTHIX
COCAMHEHUH (MEeTaH, ATaH, JTWJICH, AalleTUJICH,

9TAaHOJI, TJIMOCPHH, YKCYyCHas KI/ICJ'IOTa),
B3aMOCB3b HCOPTaHNUYCCKUX COGI[PIHGHI/IIZ
yriiepoaa u

OpraHMyecKux BeiecTB. ONKUChIBaTh poJib OCIIKOB,
YKUPOB U YIIEBOIOB B (PYHKIIMOHUPOBAHUU JKHUBBIX
OpPTaHU3MOB, COCTaB NPUPOAHBIX HCTOYHHUKOB
yIJIEeBOAOPOOB, HUX poilb B  OBITY U
MPOMBIIIIIEHHOCTH.
[IpoBOMTE  BBIUKCIIEHUS
XAMHYECKHUX PEAKIUH.
[InaHupoBaTh M OCYLIECTBIATh Ha MPAKTHUKE
XUMHYECKHE OKCTIEPUMEHTHI, IPOBOTUTH
HaOJIO/IeHUs, JIeNaTh BBIBOJBI MO pe3yiabTaTaM
9KCIIEPUMEHTA MpPH MPOBEACHUU JabOPATOPHBIX
OTIBITOB U MPAKTUYECKHUX paboT.

CnenoBate mnpaBuiiaMm Oe3omacHod paboOTHl B
nabopaTopuy TpPU HUCIOJIB30BAaHUM XUMHUYECKOU
TOCY/IbI M 000pYAOBaHUSI.

0  ypaBHEHUSAM

Hcnonp3oBaTe NpU  BHIMOJIHEHUH  y4EOHBIX
3alaHuil  TEeKCThl ~ y4yeOHMKa,  CIIPaBOYHBIE
MaTepHabl (ITepuoanueckyro CUCTEMY

xumudeckux oanementoB JI. WM. Mennaeneesa,




Monenu KpUCTaUIMYECKUX PELIETOK

anmasa, rpadura, pysuiepeHa.

O3HakoMJIeHME C  IIpoLeccoM  aacopOuuu
PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM
U yCTPOMCTBOM IIPOTUBOrasa.

O3HakomJIeHHE C  TPOAYKIMEH  CHIMKATHOMN
IIPOMBIIITIEHHOCTH (Buneomarepuansi:
CHJIMKATHAsI IPOMBIILIIEHHOCTB ).

Mogenu MOEeKyJ1 OPraHUYECKUX BEILIECTB.
JlabopamopHnuwiti onvim:

[lonyuyenue, cobupaHue, pacno3HaBaHUE U
M3y4Y€HUE CBOMCTB YIJIEKMCIIOIO ra3a.
[IpoBeneHne KauecTBEHHbIX peakluii Ha KapOoHaT
U CUJIMKAaT-UOHbl M U3YYEHUE NPU3HAKOB UX
MIPOTEKAHHUS.

Ilpaxmuueckue pabomul:

Ne 4. Tlonyuenue yriekucioro rasza, u3yuyeHue ero
CBONCTB.

Ne 5. Pemrenne skcnepuMEHTaNIbHBIX 331ad IO
Teme «BakHelme HeMeTallIbl ¥ X COCAUHEHUS
Buvruucnenusa:

110 YPAaBHEHMSIM XUMUYECKUX PEAKIUI

TaOJIMIly PACTBOPHUMOCTH KHUCJIOT, OCHOBAaHWUH H
cojieil B  BOJE, DJICKTPOXUMHUYECKUUA  psif
HaIpsHKEHUH METAJIOB)

Pa3zgen 3. MeTajbl M UX
coeIMHEeHUud

3.1

OO01me cBOMCTBA METAIIOB

OO6m1ast xapakTEPUCTHKA XUMUUECKHUX JIEMEHTOB —
METaJUIOB HAa OCHOBAaHMU UX TIOJOXKEHUS B
[Tepuonuueckoit cucTeMe XMMHYECKHUX SJIEMEHTOB
J.1. MenneneeBa u ctpoeHust aromoB. CTpoeHue
METaJUIOB. Meramnnueckas CBSI3b "
MeTaJUIM4ecKasi  KpUCTajuIMuecKass  peliérka.
DNEKTPOXUMHUECKUN sl HAPSKEHUI METaJIOB.
dusnueckue U XUMUYECKUE CBOMCTBA METAJLIOB.
O6mwme crocoObl moaydeHusi MeTauioB. [loHsTHe

PackpbeiBaTh CMBICH H3y4aeMbIX TOHSATUH U
NPUMEHATH 3TU IMOHATHUS MPHU ONKUCAHUU CBOMCTB
BEILIECTB U UX IIPEBPAILCHMII.

OOBSCHATH 00IIIKE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIE€MEHTOB-METAJIJIOB U UX COSANMHCHUM C
Y4ETOM CTPOCHUS UX aTOMOB.

XapakTepru3oBaTh CTPOCHHE METAJIOB, OOIINE
(u3MUecKre U XUMUYECKUE CBOWCTBA METAIITIOB.




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

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:
OO0pa3ibl METaIOB U CILIABOB.
W3ydenue pe3ynbTaToB KOPPO3MH  METAJLJIOB

(BO3MOXHO HCIIOJIB30BAHUE BUICOMATEPHUATIOB).
Jlabopamophvie onvimul:

O3HakoMJICHHE C 00pa3IiaMy METAJJIOB U CIUIABOB,
UX QU3MYECKUMHU CBOHMCTBAMH.

Buviuucnenus:

M0 ypaBHEHUSM XMMHYECKUX PEAKIIUil, eClTu OJIUH
W3 PEareHTOB COJIEPKUT MPUMECH

XapakTepu3oBarth OOMIME CIOCOOBI MMOydeHUs
METaJIOB.

OnuceiBaTh
KOPPO3HUH.

CrnenoBare mpaBwiaM 0e30macHOi paboThl B
7abopaTopuy TpPU HCIIOJIB30BAaHUM XUMHUYECKOU
MOCYJIbI U1 000PYAOBaHUSI.

[Ipou3BoUTh  BBIYUCICHHS TI0  yYpPaBHCHHSIM
XUMHAYECKHX PEaKIHH, €CIIM OIWH U3 pEearcHTOB
COJICPKHUT IPUMECH.

VYdacTBOBaTH B COBMECTHOH paboTe B mape WiIn
rpyIIe.

CIIOCOOBI 3allUThl MCTAJIZIOB  OT

Hcnonp3oBaTe TpU  BHIOJIHEHUH — y4EOHBIX
3aJJaHUI TEKCThI yUeOHUKa,

CIIpaBOYHbIC MaTrepHuabl (ITepuonnyeckyro
cucreMy  xuMu4yeckux  asemenros [, WM.

MenneneeBa, TaOIUIly pPacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMH U COJIEH B BOJE, DJIEKTPOXUMHUYECKHUI
P HaNpsKEHUH METaJJIOB)
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Bakneiinme MeTayuibl ¥ UX
COEIUHEHUS

16

[[{enounsie MeETaJjbl: MOJI0XKEHHE B
[Tepuonnueckoit cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JAN. Menneneea, CTpOEHME HUX aTOMOB,
HaxoxaeHue B npupoje. Dusnueckue u
XUMHYECKHE CBOWCTBA (Ha TpuUMepe HATpusi U
kayust). OKCUIBI U THAPOKCUJIBI HATPHUS U KaJHs.
[IpumeHeHne  MIEOYHBIX  METAIOB M HX
COETUHEHU.

IllenoyHO3eMENbHBIC METAJIbI MATHUM U KaJIbIHM:
MOJIOKEHIE B [Tepronnueckon CHCTEME
xuMudeckux aaemeHToB .M. Menneneena,
CTPOCHUE HMX AaTOMOB, HAXOXJIECHHUE B MPHUPOJE.
duznyeckue M XMMHUYSCKHE CBOMCTBA MarHus M
Kanenusa. Baknelmme coegWHEHHUS KalabIHsA

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJIJIOB U UX COEIMHEHUN B
rpynmnax ¢ y4éToM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTth (U3NYECKHE M XUMHUYECKHE
CBOMCTBA MpPOCTBIX BEIIECTB METAIIOB M HX
coequHEHU (OKCHUIOB, THAPOKCUIOB, COJEil),
COCcOOBI UX MOJTYYEHUs, IPUMEHEHNUE U 3HaYeHUE
B IIPUPOJIE U )KU3HU YEIOBEKA.

YcraHaBnMBaTh MPUYUHHO- CJIEICTBEHHYIO CBS3b:
CTpOEHHE BEelleCTBAa — CBOWCTBAa — MPUMEHEHUE
— Ha IPUMEPAX U3yUaEMBbIX BEIIECTB.
PacriozHaBath ¢ MOMOUIIBIO  Ka4E€CTBEHHBIX
peakuuii MOHBI METaJVIOB: MarHus, Kajblusd,
amomMuHus, 1uHKa, skenesa (II) m xeneza (IID),




(okcun, ruapokcun, conu). KECTKOCTh BOJBI U
CrocoObI e€ yCcTpaHeHUs!.
AJIOMUHUI: TOJOXEHHUE B
CUCTEME XUMUYECKUX
anemeHTtoB J[.MI. MenzeneeBa, CTpOE€HHE aToOMa,
HaxoxJaeHue B npupoge. Dusnueckue U
XUMHUYECKHE CBOWCTBA aTIOMUHHUS. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCHJIA ATFOMUHMUSL.
Kenezo: nmonoxxenue B Ilepuonnueckoit cucreme
xumuueckux snemeHtoB .M.  MeHaeneesa,
CTPOGHHME aToMa, HaxOXJEHHE B TMPHUPOJE.
®usnueckue M XUMHUYECKHE CBOWCTBA JKEJe3a.
Oxcupl, rTuAPOKCH B U coiu xkene3a (1) u sxenesa
(III), mx coctas, CBOMCTBA U MOTYYCHHUE.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Oco0EeHHOCTH B3aMMOJIEHCTBUS OKCUIA KaabIUs 1
HaTpusi C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).

OkpaiuBaHue MJIaMeHd MOHAMH HATpHs, Kalus U
KaJIbIIUS (BO3MOXKHO HCIIOJIb30BaHNE
BHJICOMATEPHAIIOB)

HccnenoBanue CBOMCTB KECTKOM BOJIBI.

[Iporiecc ropeHus xenesza B KUCI0po i€ (BOZMOKHO
WCIIOIh30BaHNUE BHICOMATEPHAIIOB).
Jlabopamopuvie onvimai:

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

uuuka, xeneza (II) u xenmeza (III), memu (II),
ONMMCaHue NPU3HAKOB UX MPOTEKAHUSI.
HccnenoBanue aMmpoTepHBIX CBOMCTB THAPOKCHAA
QIIOMUHHUS U TUAPOKCH/IA [IUHKA.

Ilpakxmuueckue pabomol.

[Tepuonuueckoit

veau (II). JlokaspiBaTh amMQOTEpHBIA XapakTep
OKCHJIOB U TUJIPOKCH/IOB aJTIOMUHUS U [IMHKA.
[InanupoBaTh M OCYLIECTBISITH Ha IPaKTUKE
XUMHYECKHE AKCIIEPUMEHTHI, MIPOBOUTH
HAOJIOACHNUS, JAeNaTh BBIBOJBI IO pe3yiabTaTaM
9KCIIEPUMEHTa MPH MPOBEACHUU JTaOOPATOPHBIX
OIIBITOB U IIPAKTUYECKUX padoT.

CnenoBate mpaBuiiaMm Oe3omacHoi padOTHl B
nabopaTtopyuy MPH MCIOJIb30BAHUM XUMHUYECKON
HOCY/bl M 000y IOBaHUS.

[Ipou3BOAUTE BBIYUCIEHHUS IO XUMHYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOW paboTe B mape WiH
rpymIe.

BoicTpanBath  pa3BEpHYTblE INHUCHMEHHBIE U

YCTHBIE OTBETHI C ONOPOW Ha HMH(POPMALUIO W3
y4eOHHMKA M CIPABOYHBIX MATEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBI NOHATUMHBIM ammapar
Kypca XUMUU




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 COJEPIKHUT
MIPUMECH;

MacCOBOM J0JIM BbIX0Ja NIPOJYKTa peakuu

Pa3zgen 4. Xumusd u
OKpY:KaKlas cpeaa

4.1 | Xumus 1 oKpyxarolas cpena 3 BemectBa 1 mMarepuanbsl B IOBCEIHEBHOM XU3HU | XapakTepu3oBaTb pOJb XUMHHM B Pa3IU4HbIX

yenoBeka. be3onacHoe nCnoiab30BaHue BELIECTB U | chepax — JEATEeIbHOCTH  JIIOJIeH,  OCHOBHBIE

XUMHUECKUX peakuuid B ObiTy. IlepBas momouns | BeliecTBa U MaTepuaibl, IPUMEHSEMbIE B JKU3HU

IIPU XMMUYECKHUX 0XKOTax U OTPaBJICHUSIX. COBPEMEHHOro uyesioBeka. OObBSCHATh YCIOBUSA

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolllell cpeabl | 0e30aCHOrO  HCIIOJIb30BAHUSA ~ BELIECTB U

(mpenenbHas AOMyCcTUMAs XUMHAYECKUX

KOHLEHTpalus BeulecTB. Poib XUMUM B pellieHUH | peakuuid B ObITYy. AHAJIM3UPOBaTh U KPUTHUECKU

9KOJIOTUYECKUX MTPOOIIEM. OLICHUBATh UHPOPMALIUIO 0 BIIUSTHUU

Xumuueckuii Ikcnepumenm: MIPOMBIIIJIEHHOCTH, CEJIbCKOTO XO03s1iCTBa,

Lemoncmpayuu: TPAaHCIIOPTa M Jp. Ha COCTOSIHHE OKPYKAIOIIEH

N3yuenune 06pa3iioB MaTepraioB (CTEKIIO, CIUIABBI | CPEJIbI.

METAaJUIOB, TOJIMMEPHBIE MaTepHAIIbI) YMeTp  OKa3blBaTh IMEPBYKD  ITOMOINb  IIPH
XUMHUYECKHUX 0’KOTax U OTPaBJICHUSIX.
[Ipunumath ydacTHe B OOCYXJIEHUH THpoOIeM
XUMHUYECKOM M JKOJOTMYECKOM HaIIPaBIEHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO  MO3MIHIO IO
npoGieMe M IpeajaraTb BO3MOXKHBIE NyTH €€
pelieHus

PeszepBHOE Bpems 3
OBIIEE YNCJIO HACOB I1O0 68

[TPO'PAMME




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

Komu
Ne | HammeHoBaHUE pa3/ielioB U TEM | YECTB
n/m y4eOHOr0 MpeameTa 0

9acoB

Copepxanuie 00y4eHUs

OCHOBHBIE BUJBI ACATCIBHOCTU o6yqaloumxc;1

Pa3pen 1. BemecTtBo n
XHMHUYecKHe peaKkiumn

1.1 | [ToBTOpeHue u yrnyoneHue 2
3HAHHUI OCHOBHBIX Pa3/eiioB

Kypca 8 kiiacca

Ilepuonnueckuit 3akoH. llepuonnyeckas cucrema
xumuueckux anementoB [ M. Menneneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XHMMHMUYECKHX D3JIEMEHTOB TMEPBBIX TPEX
MEepUOJIOB, KaJIUs, KaJblUs M MX COCIUHECHUN B
COOTBETCTBUM C IIOJOKCHHEM DJJICMCHTOB B
[Iepuoanueckon cucTeMe U CTPOEHUEM UX aTOMOB.
CrpoeHue BeliecTBa: BHJBI XUMHUYECKOW CBSI3H.
Tunel KpUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOWCTB BEHIECTBA OT THUIA KPUCTALIAYECKOMN
PELIETKY U BUAA XUMUYECKOU CBS3H.
Knaccudukanms i HOMEHKJIaTypa
HEOPraHUYECKHUX BEIIEeCTB. XMMUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMUXCS K pa3IM4YHBIM KJlaccam
HEOPraHWYECKUX  COCIMHEHUH, TEHETHYECKAas
CBSI3b HEOPTaHMYECKHX BEILIECTB.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

O03HAKOMJIEHHE C MOJEISAMH KPUCTATUTMYECKUX
PELIETOK HEOPTraHUYECKUX BEIIECTB — METAJVIOB U
HeMmeTalioB (Tpadgura © anMasa), CIOXKHBIX
BELIECTB (XJIOpHJIa HATPUs)

XapakTepru30BaTh XMMUUYECKUE FJIEMEHThI TIEPBBIX
TpEX TMEpUOJOB, Kalusd W KajdplUHUs IO UX
nonoxenuto B Ilepmomuueckor cucreme JI. U.
Menpaeneena.

KiaccudunupoBaTh U Ha3bIBaTh HEOPTraHUYECKHE
BEILIECTBA U3YYECHHBIX KJIACCOB.

OmnuceiBaTh  0O0IIME  XMMHYECKHE  CBOMCTBA
BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh
CBOMCTBA NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUM
XAMHYECKHUX PEAKIUH.

Onpenenarb BUA XUMHYECKOW CBSI3U W THUI
KPUCTAJUIMYECKON PEIIETKU BEILIECTBA.

IIporno3uposats CBOICTBa BELIECTB B
3aBUCHUMOCTH OT UX CTPOEHHUSI.
BeicTpauBath  pa3BEpHyTblEe MHUCBMEHHBIE U

YCTHBIE OTBETHI C OMOPOW Ha HMH(OpPMALMIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaioB, TPaMOTHO
HCIIOJb30BAaTh M3YYCHHBIM MOHATHUIHBIM anmapar
Kypca XUMHUHU




1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
XMUMHYECKUX PeaKIui

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
Y4acTHIO KaTaJln3aropa). OK30- "
SHJOTEPMHUUYECKUE PEAKLHMHU, TEPMOXUMHUUYECKUE
YPaBHEHUH.

[lonATHE O CKOpPOCTHM XHMHMYECKOW pEaKIuu.
[Tonatne 00 oOOpaTUMBIX ¥  HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loarue o roMOreHHbIX 1
rereporeHHslx peakuusx. Ilonsarue o xartanmse.
[lonsaTne 0 xumMuyeckoM paBHOBecuU. DaKTOpHI,
BIMSAIOIIME HA CKOPOCTh XMMHYECKON peakLuu U
ITOJIOKEHNE XMMUYECKOTO PABHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE

peakuuu, 3JIEKTPOHHBIM OanaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENBbHONW  peakuuu.  CocTraBicHHE
YPaBHEHUH  OKHMCIHATEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkLuil ¢ UCIIOIb30BAHUEM METO1a DJIEKTPOHHOTO
OanaHca.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

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

OnkITHI, WJUTFOCTPUPYIOIITHE MIPUMEPHI
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIHHBIX peakiuii

(ropeHue, peakiuu pa3ioKeHUs, COCTUHCHUS).
Buviuucnenus:

KOJIMYECTBA BEIIEeCTBa, 00bEMA M MACCHI PEareHTOB
WU TPOAYKTOB MO YPAaBHEHUSIM XHMHYECKUX
peakuuii

PackpbiBath CMBICH H3y4aeMbIX IOHATUH U
MPUMEHSTh 3TH MOHATUS MPU ONMUCAHUU CBOMCTB
BEILECTB U UX IIPEBPALLECHUM.

KnaccudunupoBaTh XUMHYECKHE PEAKIMH IO
pa3IMYHBIM IPU3HAKAM.

YcranaBnuBarhb 3aBUCUMOCTD CKOPOCTH
XUMHUYECKON peakiuy OT Pa3InYHbIX (PaKTOPOB.

[IporHo3upoBatb  BO3MOXKHOCTH  IPOTEKAHMS
XUMHUYECKHX  IIPEBpAlllCHU B PA3JIMYHBIX

YCIIOBHSIX.
Onpenenarb OKUCIUTEIb M BOCCTAaHOBUTEIbh B
OBP.

CocTaBiATh SIEKTPOHHBIN OaaHC peakIuu.
[Ipon3BOAUTE  BBIYMCICHUS MO XUMHUYECKUM
YPaBHECHUSIM.

YyacTBOBaTh B COBMECTHOW pabOTe B mape WIIH
rpynmne. BeicTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOW Ha MHPOPMAIUIO U3
y4eOHHMKA M CIPABOYHBIX MATEPHAIOB, TPAMOTHO
WCIIOJIb30BaTh W3YYEHHBIH NOHATUMHBIN ammapar
Kypca XUMUU




1.3

DIIEKTPOUTHYECKAS
Jcconranus. XuMUYECKUe
peakuuu B pacTBOpax

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

MPOTEKAHUS PEaKIUi HOHHOTO OOMeHa, TIOJTHBIC U
COKpalIéHHbIE HWOHHBIE YpaBHEHHS pPEaKIIHM.
CBoilicTBa KHCJIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTABICHUI 00 ANEKTPOJIUTUYECKON
nucconuanuu. KayecTBeHHbIE peakiuy Ha MOHBIL.
ITonsTHE O TUAPOIHU3E COJIEH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

HccnenoBanue 3IeKTPONPOBOJIHOCTH PACTBOPOB
BEILIECTB, Tpollecca  JUCCOLUMAIMHM  KHCIIOT,
meoyet u cosieid (BO3MOXXHO HCIIOJIB30BAHHE
BUJICOMATEPHAIIOB).

OIBITHI, WJUTFOCTPHUPYIOIITHE MIPU3HAKU
MPOTEKAHUS peakuuii HWOHHOTI'O obmeHa
(oOpazoBanue  ocajaka,  BBIJIEJICHUE  Trasa,
o0Opa3oBaHHe BObI).

Pacrio3HaBaHne HEOPraHWYECKHUX BEIIECTB C
MOMOIIIbIO KAUECTBEHHBIX PEAKIUN HA UOHBI.
Jlabopamopmuwiii onvim:

N3yueHne mnpu3HAKOB TNPOTEKAHUS  PEAKIUHU
WOHHOTO OOMEHa B PacTBOpaX JJIEKTPOJIUTOB (C
oOpa3oBaHMEeM  OcCaJKa, BBIICICHHEM  rasa,
o0pa3oBaHHEM BOJIbI).

Ipaxmuueckas paboma:

No 1. Pemienne sKCHEpUMEHTAIBHBIX 3a7ad IO
TEeMe.

Boiuucnenus.

PackpbiBaTh CMBICT H3y4aeMbIX OHATHIM, @ TAKKE
CMBICJI TEOPUH IEKTPOJIUTUYECKON AUCCOLIMALINH.
OOBSICHATH ~ MPUYHMHBI  DJIEKTPOIPOBOJHOCTH
BOJIHBIX PACTBOPOB BEIIECTB, pa3InyiaTh caadbie U
CUIbHBIE 3JEKTpoNUThl. COCTaBISATH ypaBHEHUS
JUCCOIMAlU

KHCJIOT, INeIoYell U  CcoJiel, TIIONHBIE U
COKpallléHHbIE HMOHHBIE YPaBHEHUS XHUMHUYECKHX
peakiuii MOHHOro OOMEHa, KpaTKUe HOHHBIE
YpaBHEHUS ITPOCTHIX PEAKIUI THIPOIU3a COJIeH.
Xapaktepu3oBaTh OOIIME XUMHUYECKHE CBOWCTBA
BELLECTB Pa3JMYHBIX KJIACCOB HA OCHOBE TEOpPUU
3JIEKTPOJIUTUYECKON TUCCOUUAIINM; TOATBEPKAATH
CBOMCTBA NMpPUMEpPAMU MOJIEKYJISPHBIX U HOHHBIX
YpaBHEHUN XMMHUUYECKUX PEAKIIUH.

Pemiatp skciepuMeHTaNIbHbBIE 33]1a4U 110 TEME.
[manupoBaTh HW OCYIIECTBISATH HA MPAKTUKE
XUMUYECKUE JKCIEPUMEHTHI, MIPOBOJIUTH
HaOIOJIeHUs, JleJlaTh BBIBOJBI TIO pPE3yJibTaTam
JKCIIEPUMEHTa MpPH TMPOBEACHUU JTabOPaTOPHBIX
OTIBITOB U MIPAKTUYECKUX PaOOT.

CnenoBate mpaBuiaM Oe3omacHOi padOTHl B
nabopaTopuu TPU HCIOIB30BAHUH XMMHUYECKOU
HOCYIbl U 000PYIOBAHMS.

[IpoBoAUTH  BBIYUCICHHS 10  XUMHUYECKUM
ypaBHEHUSM. Y4acTBOBATh B COBMECTHOU paboTe
B Mape wiM rpymnne. BreicTpanBath pa3BEPHYThIE
NMCbMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
nHpOpMaNUIO U3 yYeOHUKA U APYTHX HCTOUYHUKOB
uHpopmanuu, B ToM uncie MHTepHeTa




10 YPaBHEHUSIM XUMHYECKUX PEAKIUN

Pa3gen 2. HemeTaaabl U UX
coeINHeHUus

2.1

OO6m1as XxapakTepucTUKa
XUMHAYECKHUX d1eMeHTOB VIIA-
rpymibl. ["ajgoreHnsr

OO6mas xapaktepucTrka rajoreHoB. Oco6eHHOCTH
CTPOCHHUSI ~ aTOMOB,  XapaKTEpHbIE  CTENEHU
okucnenus. CtpoeHne W (U3NYECKHUE CBOHCTBA
MPOCTHIX BEIIECTB — rajJOreHOB.

XUMHUYECKUE CBOMCTBAa Ha IIpUMEpe XJjopa
(B3amMoJIelicTBHE C MeTaulaMH, HEMeTaJllIaMH,
IeI04YaMu ).

XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHE
CBOWCTBA, MOJIydyeHUe, IpuMeHeHue. Jlencraue
XJIOpa U XJIOPOBOJIOPO/IAa HAa OPraHU3M YEJIOBEKaA.
Baxwueiime XJopuapl M HUX HAaXO0XKICHUE B
MpUpo/IE.

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

OnbIThI, OTpaxaromye GUu3n4eckre U XUMUYECKUE
CBOMCTBA TAJIOTEHOB M X COSAMHEHUH (BO3MOYKHO
HCIIOJIb30BaHUE
BHJIEOMAaTEPHAIIOB).
O3HakoMIICHHE c
(ramoreHuIoB).
JlabopamopHmuwiii onvim:
N3yueHne CBOMCTB COJSTHOM KUCIOTHI.
[IpoBeneHue KaueCTBEHHBIX PEAKIUN Ha XJIOPU[I-
HOHBI.

Ilpakmuueckas paboma

Ne 2: ITosryueHune constHOM KUCIOTHI, N3y4eHUE €€
CBOMCTB.

Buviuucnenus:

06]3 adlaMu XJIOpUa0B

OOBsACHATH 001IKE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HEMETAJUIOB U UX COEIMHEHUH B IIpeaeIax
MajblX NEPUOJOB M  IVIABHBIX  HOATPYIII
[Tepronnueckoit CHCTEMbBI XUMHYECKUX 3JIEMEHTOB
C YY€TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBath (U3HYECKUE H XUMHYCCKUC
CBOMCTBa MPOCTHIX BEIIECTB TaJOreHOB (Ha
npuMepe  XJiopa) M CIOXKHBIX  BEILIECTB
(x;mopoBOIOpOAA, XJIOpUAA HATPHUS), CIIOCOOBI MX
MOJIYYCHUS, TPUMEHEHUE U 3HaUYEHUE B MIPUPOJIC U
YKU3HH YEJIOBEKA.

OnpenensiTb XJI0pUI-UOHBI B paCTBOPE.
[InaHupoBaTh W OCYIIECTBIATh Ha NPAKTUKE
XUMUYECKUE AKCIIEPUMEHTHI, MIPOBOJIUTH
HaOIIO/IeHUs, IeJIaTh BBIBOJIBI IO Pe3yabTaTaM
SKCTIIEPUMEHTA TPU TMPOBEACHUU JTAOOPATOPHBIX
OTIBITOB U MPAKTHYECKHUX PadoT.

CnenoBate mnpaBuiam Oe3onacHoW paboOTHl B
nabopaTopuy TMPH HCIONB30BAHUM XUMHUYECKOU
MoCyZbl ¥ 000pyI0BaHUS.

BricTpauBath  pa3BEépHYTHIE MHUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha WH(POPMALUIO W3
yuyeOHUKa M CIPABOYHBIX MaTE€pPHAIOB, TPAMOTHO
WCIIOb30BAaTh M3YYECHHBIM MOHATHIHBIN anmapar
Kypca XUMHUHU




10 YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, €CJIn OJJMH
U3 pC€arcHToB J1aH B H30BITKE
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OO01as xapakTepuCTHKa
XUMHUYECKHUX dJIeMEHTOB VIA-
rpynibl. Cepa u €€ coeAuHEHUs

OOm1ast XapakTepUCTUKA 3JIEMEHTOB VIA-TpyIIIbL.
OCOOEHHOCTH CTPOEHMS AaTOMOB, XapaKTEepHbIE
CTENIEHU OKUCIICHMSL.

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

CepHast KkucioTa, (QU3MYECKHE U XHUMHUYECKHE
cBoiicTBa (001IME KaK

IIPEJCTaBUTEIIA 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.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeabl
COCIUHEHUSIMU  cepbl  (KHCIOTHBIE  JOXK/H,
3arps3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLEHUSI.

buznveckue H

Xumuueckuii 3xcnepumenm:

Jlemoncmpayuu:

O3nakomnieHne ¢ oOpasmamMu ceppl M €€
COCMMHEHUSIMH  (BO3MOXKHO  HCIIOJIh30BaHUE
BHJIEOMATEPHAJIOB).

HaGmronenue mporecca oOyrauBaHus caxapa moj
JENCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimbi:

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUN
CBOWMCTB  3yemMeHTOB  VIA-rpynmbl U uX
COEIMHEHUI C yUETOM CTPOEHHUS UX ATOMOB.
XapakTepu3oBath (U3MYECKUE U XHUMHUYECKUE
CBOMCTBAa IIPOCTOrO BEIIECTBA Cepbl U €€
coeuHEHUI  (CepoBOAOPOJA, OKCHUIOB CEpHI,
CEpHOIl KHCJIOTHI, CyJab(}aToB), crnocoObl HX
MOJIyYEeHUS], IPUMEHEHUE U 3HaYEHUE B IPUPOJIE U
KU3HU YEJIOBEKa.

OnpenensaTh HaTUYKE CyIb(PaT-HOHOB B PACTBOPE.
OOBACHATH CYIIIHOCTH IKOJIOTUYECKUX

npobiiem, CBSI3aHHBIX c nepepaboTKoit
COCIMHEHMI CEpBI.

[InaHupoBaTh M OCYIIECTBIATh Ha IIPAKTUKE
XUMHUYECKHE AKCIIEPUMEHTHI, IIPOBOAUTH
HaOJIIOIeHUs, JieNaTh BBIBOJBI MO pe3yiabTaTaM
JKCIIEPUMEHTA.

CrnenoBate mnpaBwiaM Oe30macHOW paboOThl B
nabopaTopuy MPH HCIOJIb30BAaHUM XUMHUYECKOU
HOCY/Ibl U 000PYIOBAHMS.
[Ipon3BOoaUTE BBIYUCIEHUSA IO
YPaBHEHUSIM.

Wcnonp3oBath 1pu  BBINOJHEHUU
3aJaHMi ~ TEeKCThl ~ y4eOHUKa,  CIpPaBOYHBIE
MaTepuabl (ITepnoanueckyro CUCTEMY
xuMudeckux aneMeHToB . . Menneneena,
TabJIMIy PACTBOPUMOCTH KHUCJIOT, OCHOBAHUH H
cojeli B BOJAE, DIIEKTPOXUMUYECKUH  pAI
HaIpspKeHUH METaIlsIoB).

Hcnonb3oBaTh NpU  BHIMOJIHEHUM  y4EOHBIX
3aaHUd W B TMPOIIECCE HCCIEA0BATEIbCKOMN

XUMHWYCECKUM

y4eOHBIX




W3yueHne XMMHUYECKHX CBOMCTB pa30aBiIeHHON
CEpPHOM KHUCIIOTHI.

[IpoBeneHue KaueCTBEHHOW PEAKIMU Ha Cyibdar-
VOH U HaOJII0/IeHue MpU3HaKa e€ MpoTeKaHus

JEeATEIbHOCT HAY4YHO-IIONMYJIAPHYIO JIUTEPATYpy
XUMHYECKOTO coJlepKaHus, CIIPaBOYHbIE
Marepuaisl, pecypcsl FIHTepHeTa
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OO01as xapakTepuCcTHKa
XHUMHYECKHUX JIEMEHTOB VA-
rpynsl. A3ot, pochop u ux
COCAUHCHHMS

OOm1ast XxapakTepuCTHKa AJIEMEHTOB V A-TPYIIIBL.
OCOOEHHOCTH CTPOEHMS AaTOMOB, 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, NpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI AMMOHHSI.

A30THas KucioTa, e€ mojaydeHue, pU3MUEcKue u
XUMHUYECKHUE CBOMCTBA (00IIHE KaK MPEICTaBUTENS
KJ1acca KUCJIOT U criennuudeckue).
Hcnonp3oBaHne HUTPATOB M COJIEH aMMOHHUS B
KayecTBE MUHEPAIbHbBIX yI0OpeHUH. XuMHUECKoe
3arps3HEHUE OKPYKAIOUIeH Cpeabl COeTMHEHUSIMU
a3oTa (KUCIOTHBIE JOXH, 3arps3HEHUE BO3/1yXa,
TOYBBI U BOJJOEMOB).

docdop, amnorponHbsle Mogudukauu pocdopa,
¢usnyeckne W XUMUYeCKHe cBoicTBa. OKCHI
docdopa (V) u dpochopnas kuciaora, puzndeckue
"

XHUMHUYECKHE CBOWCTBA, MOJTyYEHHE.
Wcnonb3oBanue docdaros B
MUHEPAIbHBIX YA0OpEHH.
Xumuueckuii IKCnepumenm:
Lemoncmpayuu:

Ka4deCTBE

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUN
CBOWCTB 3JIEMEHTOB V A-rpyniibl U KX COSIUHECHUI
C YYETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBath (UIMYECKUE M XHUMHUYECKHE
CBOWCTBA MPOCTHIX BEIIECTB a30Ta 1 ochopa u ux
COeUHEHMUI (aMMHUaka, colieii aMMOHUs, a30THON
KHCJIOTBI, HUTpaAToOB, okcupa ¢ochopa (V) u
dbochopHoit kucioThl, (ocdaroB), crnocoObl HX
NOJTyYCHUs1, TPUMEHEHUE U 3HaYCHUE B TIPUPOJIE U
KU3HU YeJIOBEKa.

Omnpenensate MOHBI aMMOHHS U (ocdar-uOHBI B
pacTBope.

OOBACHATD CYIIHOCTh JKOJIOTHYECKUX TPOOIIeMm,
CBSI3aHHBIX C HAXOXKJAECHUEM COEIMHEHUH a30Ta u
dbocdopa B okpyxaroie cpeje.

[InanupoBaTh M OCYIIECTBISITH HA MPAKTUKE
XUMHYECKHE AKCIIEPUMEHTHI, MIPOBOJIUTH
HaOMIO/IeHUs, JeNaTh BBIBOJBI IO pe3ylbTaTaM
SKCIEPUMEHTa TPU TPOBEIEHUH Jab0paTOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.

CrnenoBaTh paBuiam 6e3

MPU  WCIONB30BAaHUH XUMHUYECKOW TMOCYAbl U
o0opyoBaHuUs.

[Ipou3BOMUTE BBIYUCICHUS MO0 XUMHYECKUM
YPaBHEHHSIM.

Hcnonb3oBaTe NpU  BBIMOJIHEHUM  y4EOHBIX
3alaHuil  TEeKCThl ~ y4yeOHMKa,  CIIPaBOYHBIE
MaTepHabl (mepuoaANYECKyIO CUCTEMY

xumuueckux oanementoB JI. WM. Mennaeneesa,




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

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

M3y4EHUE CBOMCTB aMMMAKA.

B3aumoneiicTBue KOHLEHTPUPOBAHHOM a30THOU
KHCJIOTBl C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB).

Jlabopamopnwie onvimoi:

IIpoBeneHne KauyeCTBEHHBIX pEAKLUM Ha HOH
aMMoHHS U (ocdar-uoH, U U3ydeHHe MPU3HAKOB
UX NPOTEKaHMUSL.

Ipaxmuueckasn paboma

Ne 3: [TonryueHne aMMHaKa, U3y4eHUE €T0 CBOMCTB.
Buiyucnenus:

110 YPAaBHEHMSIM XUMUYECKUX PEAKIUI

TaOJIMIly PACTBOPHUMOCTH KHUCJIOT, OCHOBAaHWUH H
cojieil B  BOJE, DJICKTPOXUMHUYECKUUA  psif
HaIpsHKEHUH METAJIOB)
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OO61as xapakTepucTHKa
XMMHYECKHX 31eMeHTOB [V A-
TPYIIIIBL.

VYrnepoa u KpeMHUH, U UX
COCIUHCHHUS

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

VYraepon, IJIOTPOIHBIE MOJUPHUKALIH,
pacrpocTpaHeHHe B TIpupojae, (U3NYECKHe U
XUMHYecKHe cBoiicTBa. Ancopbuus. Kpyrosopor
yriepoja B pHpoIe.

Oxcuapl yraepona, ux GuU3ndeckue U XUuMHIECKue
CBOWCTBa, JCWCTBHE HA JKUBBICE OPTraHU3MBI,
MOJlydYeHHe M IpHUMEHEHHe. IKOJIOTHYecKHe
poOJeMbl, CBsI3aHHBIE ¢ oKcuioM yriepoaa (IV),
TUIOTe3a IJI00aJbHOrO TOTEIUICHUsT KJIMMaTa,
MapHUKOBBIN AP PEKT.

VYronbHas kuciaoTa U €€ conu, uX (U3NYECKue U
XHUMHAYECKHE CBONCTBA, MIOJIyYeHUE U TPHUMEHEHHE.

OOBsCHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUU
cBoiicTB  anmeMeHTOB  IVA-rpynmsl u  uX
COEIMHEHUH C yUETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (u3MUecKHMe M XHMHUYECKHE
CBOMCTBA MPOCTHIX BEILECTB YIJIEPOJa U KPEMHUS
U UX COEAMHEHUH (OKCHAOB Yriepojia, yrojJbHOU
KHCJIOTBI,  KapOOHAaTOB,  OKCHAA  KPEMHUS,
KPEMHHMEBOI KHUCIIOTBI, CUIMKATOB), CIIOCOOBI MX
MOJTyYeHHSI, IPUMEHEHNE ¥ 3HAYCHHUE B TIPUPOJIEC U
KHU3HH YeIlOBeKa.

OOBSACHATP  MPUYUHHO-CIICJCTBEHHYIO  CBS3b!
CTpOEHHUE BEIeCTBa — CBOMCTBa — MPUMEHEHUE
— Ha IpUMEPax COESAUHEHUH yriepoaa u KpeMHHUS.
Omnpenensat KapOOHAT- W  CHUJIHMKAT-UOHBI B
pacTBope.




KayectBennast peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEILCKOM XO035HCTBE.
[lepBoHayasbHblE TOHATUS 00 OpPraHUYECKUX
BELIECTBaX KAK O COEOUHEHMSX yriepoja (MeTaH,
JTaH,

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

[IpupoaHble UCTOYHUKHU YTIIEBOJOPOAOB (yroJib,
NPUPOAHBI  Ta3, He(PTh), NTPOAYKTHI  HX
nepepabotku (OEH3MH), WX pPOIb B OBITY U
MIPOMBIIIJICHHOCTH.

[lonatne 0 OWMOJIOTMYECKH BAKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — U UX POJH B JKU3HU
YeJ0BEKa. MarepuanbHoe €JIMHCTBO
OpPraHMYECKUX U HEOPTaHUUECKUX COSAMHEHUN.
Kpemuuii, ero ¢usnueckue u XUMHUYECKHE
CBOICTBA, NOJIy4eHHE U NpuMeHeHue. CoelnHeHus
KpeMHusi B npupoze. OOuiie mnpeacraBieHus 00
okcuje kpemuus (IV) u kpeMHHEBOH KUCTOTE.
Cunukatsel, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH. BakHeWlue CTpOUTEIbHBIE
MaTepuasbl: KepaMmuKa, CTEKJIO, LIEMEHT, OETOH,
KEIe300€TOH. [IpoGnembr 0e30MmacHoOro
HCIIOJIb30BAHUS CTPOUTENBbHBIX MaTepualioB B
MIOBCETHEBHOM )KM3HHU.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Moaenu KpUCTaUIMYECKUX PEIIETOK

anMasa, rpaura, pyiepeHa.

O3HakoMJIeHHE C  TPOIECCOM  aacopOIuu
pPacTBOPEHHBIX BELECTB AaKTMBHUPOBAHHBIM YIVIEM
1 YCTPOMCTBOM ITPOTHBOrasa.

OOBACHATH CYITHOCTh 3KOJOTMYECKHX MPOoOIIeM,
CBSI3aHHBIX C HaXOXKJCHHEM YIJICKHCIIOro ra3a B
OKpY>Karollen cpenie.

[TonrBepxnath 0COOCHHOCTH cocTaBa
OpPraHMYECKHUX BELIECTB IMPHUMEPAMU MPOCTHIX
COenMHEeHUI (MeTaH, A3TaH, OSTHJCH, AaleTHJICH,

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

opraHudeckux BemiectB. OnuceiBaTh poiib OEJIKOB,
KHPOB U YTIEBOJOB B (DYHKIIMOHUPOBAHUH YKUBBIX
OpPraHM3MOB, COCTaB HPUPOIHBIX HCTOYHHKOB
yIJIEBOAOPOJOB, WX poilb B  OBITYy W
HPOMBIIUICHHOCTH.
HpOBOIII/ITI) BBIYUCICHU
XMUMHYECKHX PEaKIuii.
HHaHI/IpOBaTI) U  OCYHCCTBJIATL Ha IMPAKTHKE
XUMHUYECKHE HKCHEPUMEHTHI, IPOBOJIUTH
HaOJIIO/IEHUs, JIeNlaTh BBIBOJBI IO pe3yibTaTaMm
HKCHEpUMEHTa NpU NPOBEICHUM JTa0OpaTOPHBIX
OIIBITOB U MPAKTUYCCKHUX pa60T.

CnenoBath mnpaBwiaM 0Oe30macHOW paboThl B
7abopaTopuy TpPU HCIIOJNB30BAaHUM XUMHUYECKOU
HOCYIbl U 000PYIOBAHMS.

II0  ypaBHEHUAM

Wcnonb3oBath  1pH  BBINOJHEHUH  Yy4EOHBIX
3aJaHMi ~ TEeKCThl ~ y4yeOHUKa,  CIpPaBOYHBIC
MaTepuabl (ITepnonnueckyro CUCTEMY

xuMudeckux aneMeHToB . 1. Menneneena,
Ta0NHIly PAacTBOPUMOCTH KHCIOT, OCHOBAaHUW U
coJiel B BOJE, OJJIEKTPOXUMHUUYECKUU  psif
HaNpsLKEHUH METaJlIoB)




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

Moenu MOJeKyJl OpraHM4eCKUX BEIIECTB.
Jlabopamopmwiii onvim:

[Tonyuenue, coOupaHue, pacro3HaBaHHE W
W3YyYECHHUE CBOKCTB YIJEKUCIIOro ras3a.
[IpoBeacHNE KaYECTBEHHBIX PEaKIMii HAa KapOOHAT
U CWIMKAT-UOHbl M HW3YyYECHHE IPU3HAKOB UX
MPOTEKaHUSI.

Ilpakmuueckue pabomol.

Ne 4. TlonyuyeHue yriekucioro rasza, u3y4yeHue ero
CBOMCTB.

No 5. PelieHne sKCHEpUMEHTAIBHBIX 3a7ad 110
TeMe «BaxkHeHIne HeMeTallTbl M BX COCIMHEHMS)
Bviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEaAKIUN

Pa3zgen 3. MeTaiibl M UX
CoeIUHEHU A

3.1

OO011e cCBOMCTBA METAJLIOB

OO1m1ast XapaKTepUCTUKAa XUMHUECKUX 2JIEMEHTOB —
METAJUIOB Ha OCHOBAaHMUHM MX TIIOJIOKEHUS B
[lepuonnyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa u ctpoeHust aromoB. CTpoeHue
METAaJUIOB. Merannnueckas CBSI3b u
MeTalInyeckass  KpHCTaJUIM4ecKass  peméTka.
DNEKTPOXUMHUECKUI psil HAIPSDKEHUM METaJlsIoB.
Ou3nuecKkne U XMMHUYECKHE CBOWCTBA METAIUIOB.
O6mme crocoObl nonyueHus: meramwios. [lonarue
O KOpPPO3WH METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CriiaBbl (CTallb, YyTYH,
TIOpaIFOMUHUN, OpOH3a) ¥ UX IPUMEHEHHE B OBITY
Y TIPOMBIIIIJIEHHOCTH.

Xumuueckuit IKcnepumenm:

PackpbiBaTh CMBICT H3yYaeMbIX MOHATHH U
MPUMEHSTh TH MOHSITHUSI IPU ONHMCAHUU CBOWCTB
BELIECTB U UX NPEBPAILECHU.

OOBsCHATH 0011IKE 3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB 2JIEMEHTOB-METAJJIOB U UX COEIMHEHUH C
y4E€TOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHE METauIoB, OOIIHe
(u3nuecKkre U XUMUYECKUE CBOWCTBA METAIIJIOB.
XapakTepu3oBaTh OOIIME CIIOCOOBI MOMYYEeHHUS
METAJUIOB.

OmnwuceiBaTh CcHOCOOBI  3alIUTHI  METAJUIOB  OT
KOPPO3HH.




Jlemoncmpayuu:

OO6pa3siibl METAJIJIOB M CTJIABOB.

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

O3HakomiIeHHE ¢ 00pa3IlaMu METAJIOB U CILIABOB,
X (PU3NIECKIMH CBOWCTBAMH.

Buviuucnenus:

10 YpaBHEHUSIM XUMHYECKUX PEAKIUH, €CIH OJIUH
W3 PEareHTOB COACPKUT IPUMECH

CrnenoBarh mpaBwiaM 0e30macHO paboOThl B
1a00paTOpUX TPH HCIOJIB30BAHUM XHUMUYECKOU
MOCYJ1bI U1 000PYAOBaHUSI.

[Ipon3BOAMTH BBIYMCICHHS 1O  ypPaBHEHHSIM
XUMHAYECKHX PEaKIMH, €CIU OIUH U3 pearcHTOB
COZIEPKUT MPUMECH.

VYdacTBOBaTH B COBMECTHOH paboTe B mape Win
rpymre.

Hcnonp3oBaTe TpU  BHIOJIHEHUH  y4EOHBIX
3a7aHuil TEKCThI yuyeOHHKa,

cnpaBounsle  marepuansl  ([lepmommueckyro
cucteMy  XuUMu4eckux oanmementoB  J[. .
MenneneeBa, TaOnMIy PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHH W COJICii B BOJIE, DJIEKTPOXUMHUECKHIA
P HaNpsKEHUH METaJJIOB)

3.2

Bakneime MeTayuibl 1 UX
COEIUHEHUS

Ilenounsie METaJlIBI: ITOJIOJKEHHE B
[Tepuonnueckoit cucTeMe XMMHYECKHUX 3JIEMEHTOB
JAWN. Menneneea, CTpoeHUE HUX aTOMOB,
HaxoxaeHue B  npupoje. Dusnueckue U
XUMHYECKHE CBOWCTBA (Ha TpHUMeEpe HATpUsi U
kayust). OKCUIBI U THAPOKCUJIBI HATPHUS U KaJHs.
[IpumeHeHne  MIETOYHBIX  METAUIOB M HX
COCIUHCHMH.

[IlenouyHO3eMENBHBIE METAJIBI MAaTHUM U KaJIbITHM:
MOJIOKEHIE B [Tepronnueckon CHCTEME
xuMudeckux aaemeHToB .M. Menngeneena,
CTPOCHUE HMX aTOMOB, HAXOXJECHHUE B MPHUPOJE.
duznueckne U XUMHUYECKHE CBOMCTBA MarHus Hu
Kaneus. Baknelmme coegWHEHHUS KalabIHsA
(okcun, ruapokcua, conu). JKECTKOCTh BOABI U
CHOCOOBI €€ yCTpaHeHUS!.

Amomunuii: mnonoxenue B Ilepuoanueckoii
CHCTEME XMMHYCCKHX

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB-METANIOB U UX COCAMHEHUN B
IpyIIax ¢ y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTth (U3NYECKHE M XUMHUYECKHE
CBOMCTBA MpPOCTBIX BEIIECTB METAIUIOB M HX
COeNMHEHUN (OKCUAOB, THUIPOKCHUAOB, COJEH),
Croco0bl UX MOJIY4YEHUs, IPUMEHEHNE U 3HaUEeHUe
B IIPUPOJIE U KU3HHU YEJIOBEKA.

YcraHaBnMBaTh IPUYUHHO- CJIEICTBEHHYIO CBS3b:
CTPOEHHE BEIIECTBA — CBOMCTBAa — IIPUMEHEHUE
— Ha IPUMEPAX U3yYaEMBbIX BEIIECTB.
Pacno3naBath ¢  IOMOIIBKO  KaY€CTBEHHBIX
peakuuii MOHBI METAJUIOB: MarHus, Kajblys,
anmoMuHMs, 1uMHKa, skene3a (II) m xenesza (IID),
meau (II). /lokaswpiBaTh amM@OTEpHBIA XapakTep
OKCHJIOB ¥ THJIPOKCUIOB AIFOMUHUS U INHKA.
[InanvpoBaTh M OCYLIECTBIISITH Ha MPaKTUKE
XUMHYECKHE HKCIIEPUMEHTHI, IIPOBOAUTH




anemeHToB J[.MI. MenaeneeBa, CTpOEHHE aToMa,
HaxoxaeHue B npupoae. Dusmyeckue U
XUMHUYECKHE CBOWCTBA aMIOMUHHS. AMQOTEpHBIC
CBOICTBa OKCH/IA U THAPOKCUIA aTFOMUHUSL.
Kenezo: nmonoxxenue B Ilepuonnueckoit cucreme
xumudeckux anaementoB .M. Mennaeneesa,
CTPOCHHME aToMa, HaxOXJEHHUE B TMPHUPOJE.
Ousnyeckue U XUMHUYECKHME CBOWCTBA JKeje3a.
Oxkcupl, ruApoKCcH b U coiu xkenesa (1) u sxenesa
(III), ux coctaB, CBOMCTBA U MOTYYECHHUE.
Xumuueckuii IKcnepumenm:

Jemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBUS OKCUIA KaJIbIUs U
HaTpusi C BOJOM (BO3MOXHO HCIIOJIb30BaHUE

BHJIEOMATEPHAIIOB).
OxpammBaHue IMJIaMEHU UOHAMU HATpUs, Kallus U
KaJIbIIUS (BO3MOXKHO HCIIOJIb30BaHNE
BUJIEOMaTEPHAJIOB)

HccenenoBanue cBOMCTB KECTKON BOJBI.

[Iponecc ropenus xenesa B KUCIOPoie (BO3MOKHO
MCIOJIb30BaHUE BUIEOMATEPHUAJIOB).
JlabopamopHule onvimul:

[IpoBeneHne KauyeCTBEHHBIX pEaKUUN Ha HOHbI
(Maraus, KanbLus, aTlOMUHUS,

uuHka, xeneza (II) n xeneza (III), memu (II),
OIMCaHKE MPU3HAKOB UX MPOTEKAHUSI.
UccnenoBanmne ampoTepHBIX CBONCTB I'MIPOKCHIA
QIIOMUHUS U THJIPOKCUIA IIMHKA.

IIpakmuyeckue pabomol:

Ne 6. J)K€cTkoCTh BOZIBI M METOIBI €€ YCTPAHEHUS.
Ne 7. Pemienne sKCnepUMEHTANIBHBIX 33]a4 IO
TeMe «BakHeilime MeTanbl 1 UX COeTUHEHUSY.
Boruucnenus:

HAOJIOACHNUS, JeNaTh BBIBOJBI IO pe3yibTaTaM
9KCIIEPUMEHTA TIPH MPOBEICHUHU JaOOPaTOPHBIX
OTIBITOB U IIPAKTUYECKUX padoT.

CnenoBarp mpaBuiaM Oe30MacHO paboOTHl B
1abopaTopuy TpPU HUCIOJIB30BAHUM XUMHUYECKOU
HOCYZBI ¥ 000PYIOBAHUSL.

[Ipou3BOaUTE BBIYUCIEHHS IO XUMHYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOW paboTe B mape Wiu
rpymIe.

BoicTpanBath  pa3BEépHYTblE INHUCHMEHHBIE U

YCTHBIE OTBETHI C ONOPOH Ha MH(POPMALUIO U3
yuyeOHMKa U CIIPaBOYHBIX MaTe€pHaloB, IPAMOTHO
UCIIOJIb30BaTh M3YYECHHBIN NOHSATHUMHBIN anmapar
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:KawIuas cpeaa

4.1 | Xumus 1 okpyxarolas cpesa 2 BemectBa 1 marepuasbl B IOBCEJIHEBHOM XU3HM | XapaKTepu30BaThb pOJIb XUMHUU B Pa3IMYHBIX

yenoBeka. be3onacHoe ncnoiab30BaHue BEUIECTB U | chepax — JEATEeIbHOCTH  JIIOJIeH,  OCHOBHBIE

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

IIPY XUMUYECKHUX 0’KOTaX U OTPaBICHUSAX. COBPEMEHHOro uyesioBeka. OOBSICHATh YCIOBUSA

XUMUYECKOE 3arpsi3HEHUE OKpy’Karollell cpeabl | 0e30aCHOTO  WCIIOJIb30BAHUSA ~ BELIECTB U

(mpenenbHas AOMyCTUMAs XUMHYECKHUX

KOHLIEHTpalus BeulecTB. Poib XUMUM B pelIeHUH | peakuuid B ObITYy. AHAJIM3UPOBaThb U KPUTHUECKU

9KOJIOTUYECKUX MTPOOIIEM. OLICHUBATh UH(POPMALIUIO 0 BIIUSTHUU

Xumuueckuii IKcnepumenm: IIPOMBILUIEHHOCTH, CEJbCKOT0 XO0351CTBa,

Lemoncmpayuu: TPAHCIIOPTa M Jp. HAa COCTOSIHHE OKPYKAIOIIEH

N3yuenune 06pa3iioB MaTepraioB (CTEKIIO, CIUIABHI | CPEJIbI.

METAaJUIOB, TOJIMMEPHBIE MaTepHAIIbI) YMeTp  OKa3blBaTh IMEPBYD  IOMOINb  IIPH
XUMHUYECKHUX 05KOraX U OTPABJICHUSX.
[IpunumaTh ydacTHe B OOCYXJIEHUH HpoOIeM
XUMHUYECKOM M DKOJOTMYECKOM HaIIPaBJIEHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYI  TO3ULHUIO IO
npobieMe M Ipenajgaratb BO3MOXKHBIE IyTH €€
pELICHUS

Pe3epBHOE Bpems 1
OBUIEE YNCJIO YACOB I10 34

[TPOTPAMME
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