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Pabouas nporpamma o xumuu MAOY «benosipckast COLLINel» Ha ypoBHE OCHOBHOTO 0011Iero 00-
pa3oBaHMs cocTaBlieHa Ha ocHOBE TpeboBaHUi K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHON TPO-
rpaMMBbl OCHOBHOTO 0011ero 0oOpa3oBaHus, MpeiCTaBlIeHHBIX B DeepaibHOM rocy1apcTBEHHOM 00pa3oBa-
TEJIbHOM CTaHJapTe OCHOBHOTO 001ero odpa3zoBaHusi, ¢ yu€TOM paclpenelEHHbIX MO KiaccaM MpoBepse-
MBIX TpeOOBAaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHMs U JIEMEHTOB COJIEP)KaHUA, MPEJICTABICHHBIX B Y HUBEPCAIbHOM KOAU(HUKATOPE MO XUMUHU, a
TaKke Ha ocHOBe lIporpamMMel BocnuTaHusi 00y4yaromuXcsi MPH MOJIYYEHUH OCHOBHOTO 00IIero oopazoBa-
Hus U ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOTO IpeaMera «XUMHUs» B 00pa30BaTeIbHbIX OpraHU3a-
usix Poccuiickoit denepanuu, pearn3yronx OCHOBHBIE 00IIe00pa3oBaTeIbHbIe porpaMMel (yTB. Perre-
HueM Komnernn Munnpocsenienust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

[HOACHUTEJIBHAA 3AIINCKA

CoryacHO cBOeMy Ha3zHaueHWIO, padouas mporpamma no xumun MAOY «benosipckass COILINel»
SIBIISICTCSL OPUEHTUPOM JIJIsI COCTABIICHHS pab0YMX aBTOPCKUX MPOrpaMM: OHA MAET MPEICTaBlIEHUE O LENIX,
oOmieil crpareruu OOy4deHUSs, BOCIUTAHUS M Pa3BUTHs OOydaIOLIUXCS CPEACTBAMU Y4eOHOIrO IpeaMera
«XUMULY; YCTaHABIMBACT 00s3aTEIbHOE MPEIMETHOE COJIepKAHUE, MPEAYCMAaTPUBACT PacCIpe/elieHHe ero
[0 KJjaccaM M CTPYKTYPUPOBAHHME €ro Mo paszesaM U TeMaM Kypca, ONpEeaessieT KOJIUYECTBEHHbIE U Kaye-
CTBEHHBIEC XapaKTEPUCTUKHU COJIEPKAHMS; NAET pacrpeesieHne yueOHbIX YacoB M0 TEMAaTHUYECKUM pa3zesiam
Kypca U PEKOMEHJYyEeMYI0 MOCIEAOBATEIbHOCTh UX M3YUYEHHUs C YUYETOM MEXKIPEIMETHBIX U BHYTPHUIIPE-
METHBIX CBSI3€H, JJOTHKH Y4eOHOTO MpOoIecca, BO3PACTHBIX OCOOCHHOCTEH 00YyJaIOIINXCs; ONPEAesieT BO3-
MOKHOCTH TIpeIMeTa AJisl pealin3aluyu TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
IpOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHMsl, a Takke TpeOOBaHUI K pe3yibTaTaM OO0ydeHHUs
XUMHUH Ha YpOBHE IIeNiell U3y4eHHUs MpelIMeTa U OCHOBHBIX BUOB Y4eOHO-IIO3HABATEIHHOU ACSITENbHOCTH/
y4eOHBIX IEUCTBUN yUYEHUKA IO OCBOCHUIO YU€OHOT0 COJepKaHUSI.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «XWUMMUS»

Bxnan yueGHOro npeamera «XuMusi» B JOCTUKEHHE 1€/ OCHOBHOI'O 001ero odopazoBaHusi 00y-
CJIOBJIEH BO MHOT'OM 3HAa4€HHEM XMMHYECKON HayKH B MO3HAHWU 3aKOHOB MPUPOJbI, B PA3BUTHH MPOU3BO-
JUTENIbHBIX CUJI 00IIECTBA U CO3JJaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.

XUMHs KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK paclpOoCTpaHMiIa CBOE BIMSIHUE HA BCe 00JIACTH
YeJIOBEYECKOr0 CYIECTBOBAHMS, 3a/lajla HOBOE BUACHHE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPO-
BOM KyJIbTYpbl, HEOOXOAMMBIM YCIIOBHEM JKU3HU OOIECTBA: 3HAHUE XMMUHU CIIY>KUT OCHOBOH 151 (hOpMHUPO-
BaHUsl MUPOBO33PEHUs YEJIOBEKA, €ro MPEICTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MHpPA; BaXXHYIO POJIb MT-
paroT popMHpyeMble XUMHEH MPEICTaBIEHUs] O B3aUMOIIPEBPAILEHUSIX SHEPIrUH U 00 IBOJIIOLUH BEILECTB B
IIPUPOJIE; COBPEMEHHAs! XMMUS HalpaBjeHa Ha pelIeHHue INI00aJbHBIX MPOOIeM YCTOMYMBOrO pa3BUTHUS Ye-
JIOBEYECTBA — CHIPHEBOM, HYHEPreTUUECKOM, MUIIEBOM M 3KOJIOrM4Yeckoi Oe30MacHOCTH, MpobieM 3xapa-
BOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHUs XUMHUH B KH3HH OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro o0pa3oBaHusl. B muiane coumanu3anuy OHO SIBISETCS OAHUM U3 yCIOBHUH (pOopMHpOBaHUS UH-
TEJUIEKTa JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEeHHOMY Y€JIOBEKY XMMHUUECKUE 3HAHUS HEOOXOAUMBI JUIsl MPUOOpPETEHNs 0OIIEKYIBTYPHOTO
YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO Y4YacTBOBAaTh B MHOT0OODPA3HOM
YKU3HU O0IECTBa, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOI'O OTHOIIEHHUS K CBOEMY 3[I0POBBIO M 3/I0POBBIO APY-
T'MX, K OKpY’KaroLEeN IPUPOIHOM Cpelie, 11l TPaMOTHOIO NOBEIEHHUS IIPU MCIOIb30BAaHUM PA3JINYHbIX MaTe-
pHAJIOB U XUMUYECKUX BEILIECTB B IOBCEHEBHOM KU3HU.

Xumuueckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE SIBJIsIETCSI 6a30BBIM 110 OTHOILIEHHUIO K CUCTEME oO11e-
ro XUMHYECKOTro 0OpazoBanus. [10ATOMy Ha COOTBETCTBYIOIIIEM €MY YPOBHE OHO pealu3yeT Mpucyime o0o-
IEMy XHMHYECKOMY OOpPa30BaHHUIO KIIOYEBHIE IIEHHOCTH, KOTOpPbhIE OTPAXalOT IOCyJapCTBEHHBIE, 0OIIe-
CTBEHHBIE U UHAMBHUAYaJIbHbIE MOTPEOHOCTH. DTUM OMpeEeNseTcsl CYIHOCTh 001Iel cTpaTerun oOydeHus,
BOCIIUTaHMS U Pa3BUTHUS 00YYAOLINXCS CPEACTBAMH YUEOHOT0 MpeiMeTa « XUMHUS».

N3yuenne npenmera: 1) cnocoOCTBYeT pean3aliii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (popMHpO-
BaHUsS KYJIbTYphl JINYHOCTH, €€ oOmeld M (yHKIMOHAIBHOW TPaMOTHOCTH; 2) BHOCHT BKIaa B Qop-
MHUPOBaHNE MBIIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSITEILHON yueOHOM
NeSITeIbHOCTH, AKCIIEPUMEHTANBHBIX M HCCIIEAOBATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IOBCEIHEBHOM
XKHU3HH, TaK U B TPOPECCHOHATBHOMN JEATEIbHOCTH; 3) 3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIICHHS, 3a-
KJIaJIbIBACT OCHOBBI IIEJIOCTHOT'O B3IVIsiAA HA €IUHCTBO MPUPOJIBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM JTa-



oM B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH MOJPOCTKOB; 4) criocoOCTBYET (POPMHUPOBAHUIO
LIEHHOCTHOT'O OTHOULIEHHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa30BaHUE IIKOJIBHUKOB.

Ha3zBanHble HanpaBiieHust B 00y4eHUM XUMHUU 00ecTIeunBarOTCs ClIeU(UKON coepKaHus IpeIMeTa,
KOTOPBII SBJISIETCS MEAarOrMYeCcKd aJalTHPOBAHHBIM OTpaXCeHHEM 0a30BOM HAayKW XUMHH Ha ONpeAesEH-
HOM 7Tare e€ pa3BUTHUS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHHE 00YUAIOIIMMUCS OCHOB HEOPTaHMYECKOM
XMMHHU ¥ HEKOTOPBIX HOHATHH U CBeIeHUH 00 OTJEeNbHBIX 00BEKTaX OPraHUYECKON XUMHUU.

CtpykTypa conepkaHus rnpeamera copMUpOBaHa Ha OCHOBE CHCTEMHOTO MOX0/1a K €r0 U3Y4YEHHUIO.
CopneprkaHue CKJIaIbIBAETCS U3 CUCTEMbI MOHATUH O XUMHUYECKOM JIEMEHTE U BELECTBE M CUCTEMBbI I1OHS-
TUI 0 XUMHUYeCcKOH peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHM30BaHBI IO MPUHIIMITY MOCIEI0BATEb-
HOIO Ppa3BUTUS 3HAHUH Ha OCHOBE TEOPETMUYECKUX IPEACTaBIECHUN pa3sHOrO YpPOBHS: aTOMHO-
MOJIEKYJIIDHOTO YYEHHsI KaK OCHOBBI BCEIO €CTECTBO3HaHMs, YpoBHs Ilepuonnueckoro 3akona /. . Men-
JiefieeBa Kak OCHOBHOT'O 3aKOHA XMMUH, YYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBS3H, IPEACTABICHUH 00
JIEKTPOJINTUYECKON JIMCCOLMALMU BEILECTB B pacTBOpax. TeopeTnyeckue 3HaHus pacCMaTpUBalOTCS Ha OC-
HOBE AMIIMPUYECKU TOJTYYEHHBIX U OCMBICICHHBIX (DaKTOB, PAa3BUBAIOTCS I0OCIEA0BATEIBbHO OT OJHOTO
YPOBHS K JPYroMy, BBHIMOJNHAA (DYHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3-
MOKHOCTEH MPAKTUYECKOI'0 MPUMEHEHUS U MTOJIyYSHHsI H3Y4aeMbIX BELIECTB.

Taxas opranuzanus copep:kaHus Kypca CiocoOCTBYET MPEICTABICHNI0 XUMUYECKONW COCTaBIISIIOIIEH
HAY4YHOH KapTUHBI MHUpa B JIOTMKe €€ cucTeMHOW mpupoisl. Tem cambiM oOecreurnBaeTcs BO3MOXKHOCTb
(dopMupoBaHusa y oOydarolMXCsl LIEHHOCTHOTO OTHOILIEHUS K HaydHOMY 3HAHUIO U METOJAaM IO3HaHUS B
Hayke. BaxHO Takke 3aMeTUTh, 4YTO OCBOCHUE COJCPKAHUS Kypca MPOUCXOAUT € MIPUBJICUEHUEM 3HAHUN U3
paHee U3y4eHHbIX KypcoB: «OKpyxatomuil Mup», «buonorus. 5-7 kinacces» u «dusuka. 7 kiace.

HEJIN U3YUYEHUA YYEBHOI'O ITPEAMETA «XUMMWS»

K HampaBieHnIo mepBOCTENCHHON 3HAYMMOCTH MIPU peaTn3anuu 00pa3oBaTeIbHBIX (DYHKIHNA Tpe -
MeTa «XUMUS» TPAJAULUOHHO OTHOCIT ()OPMHUPOBAHNE 3HAHUN OCHOB XMMHYECKOH Hayku Kak o0iacTu co-
BPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKON IEATEIILHOCTH YEIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPO-
BOM KyNnbTyphl. 3ajaya MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbl XMMHUYECKHX 3HAHUIN — BaKHEHIINX
(GakToB, MOHATUN, 3aKOHOB U TEOPETUUYECKHUX MOJIOKEHUN, JOCTYMHBIX 000OIICHUI MHPOBO33PEHUYECKOTO
XapakTepa, si3plka HayKH, 3HAaHUH 0 Hay4YHBIX METOAAX U3yYCHMs BEIIECTB U XUMUYECKUX peaKkluil, a Takxke
B (popMHpOBaHUM U Pa3BUTUU YMEHUN U CIIOCOOOB AESITEIbHOCTH, CBSI3aHHBIX C IUIAaHUpPOBaHUEM, HaOII0/1e-
HUEM U MPOBEJICHUEM XMMUYECKOI0 SKCIIEPUMEHTa, COOJII0IEHMEM IpaBuil 0e30MacHOro oOpalleHus ¢ Be-
IIECTBAMHU B [TOBCEJHEBHOMN KU3HHU.

Hapsiny ¢ 5Tum nenu usydeHus NnpeiMera B IpOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C yYETOM
HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111er0 00pa3zoBaHus. CeroaHs B 00pa3oBaHUU 0CO00 3HAYMMON
NpU3HAETCS HAMPaBJIEHHOCTh 00YyYeHMs Ha pa3BUTHE U CAaMOPa3BUTHE JTUYHOCTH, (OPMHUPOBAaHUE €€ UHTEII-
JeKTa U o0mIel KyabTypbl. OOydeHHe YMEHUIO YUUTHCS U TIPOJOJIKATh CBOE 00pa30BaHUE CaMOCTOATEILHO
CTaHOBUTCS OJTHOW U3 BaKHEHIINX (PYyHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM npu U3yYEHUH IpeaMeTa B OCHOBHOM IIIKOJIE IOMUHUPYIOLEe 3HaYeHUE IPUOOpeu
TaKHE LENH, KaK:

m  (opmHpoBaHME MHTEIUIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHHUIO, CO-
TPYAHUYECTBY, CAMOCTOSITEIbHOMY IIPUHSATHIO PEIICHHH, CIIOCOOHOM aaanTUpoBaThcs K OBICTPO MEHSIO-
HIMMCSI YCIIOBUSIM KU3HU;

m  HalpaBJIEHHOCTh OOYyYEHHsS Ha CUCTEMaTHYECKOe MPUOOIICHHE YYaIIMXCsl K CaMOCTOSTENb-
HOM MO3HaBaTENbHON JESITENbHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (OPMHUPYIOIIUM MOTHUBALIMIO U pa3-
BUTHE CIIOCOOHOCTEH K XUMHH;

m o0ecredyeHue yCJIOBHM, CIOCOOCTBYIONIUX MPHOOPETEHUIO O0YUAIOITUMUCS OIBITAa Pa3HO00-
pa3HON JeATENIbHOCTH, MO3HAHMS W CaMOIO3HAHMWS, KJIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIH),
UMEIOUINX YHUBEPCAIbHOE 3HAUEHHE IS Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

m  ¢dopmHpOBaHHE YMEHUIH OOBSCHATH U OLICHUBATH SIBICHUS OKPY’ KAIOILIEr0 MHpa Ha OCHOBA-
HUU 3HAHUH U ONBITA, MOJTYYEHHBIX [IPU U3YYEHUH XUMUU;

m  ¢dopmHpoBaHHE y O00YYAIOIIUXCSA T'YMAaHHUCTUYECKUX OTHOUICHWH, TOHUMAHUS LIEHHOCTH XH-
MHUYECKUX 3HAHHUN JUIsI BBIPAOOTKH HKOJIOTHUECKH 1€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOU Jesi-
TEJIBHOCTHU B LIEJISIX COXPAHEHUs CBOETO 3/J0POBbs U OKpYXKaroIlel MPUPOAHOM Cpeibl;



m  pPa3BUTHE MOTHBAIMU K O0YYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis U Ha-
NPaBJICHHOCTHU JAJbHEUIIET0 00yYeHHUS.

MECTO YYEBHOI'O [IPEJIMETA «X1MU» B YUEBHOM IIVIAHE

B cucreme obmiero oOpasoBanusi «XuMus» MpU3HAHA 00S3aTENBbHBIM YY€OHBIM MPEIMETOM, KOTO-
pBIN BXOJIUT B COCTaB MpeaMeTHON o01acTu «EcTecTBeHHO-HAayuHbIE PEAMETHI».

VY4eOHbIM MJ1aHOM Ha €€ u3ydeHue oTesieHo 136 yueOHbIX yacoB — 110 2 4 B HeZeo B 8 U 9 Kiiaccax
COOTBETCTBEHHO.

Jlnist KaXJI0ro Kilacca MpeayCMOTPEHO pe3epBHOE y4eOHOE BpeMs, KOTOPOE MOKET OBITh MCIOJIb30-
BaHO y4yaCTHUKaMHU 00pa30BaTeIbHOrO Mpolecca B 1elsiax (GopMUpOBaHUS BapHATUBHOW COCTAaBJISIOLICH CO-
JIep’KaHusl KOHKpETHOM paboueli nporpammsl. [Ipu 3TomM 00s13aTenbHas (MHBapuaHTHAs) 4acTh COJEP/KaHUs
npeaMeTa, yCTaHOBJICHHAs padoueill mporpaMMoi, U BpeMsi, OTBOJUMOE Ha €€ u3yueHue, JOKHBI ObITh CO-
XPaHEHBI NTOJIHOCTBIO.

B crpykrype paboueii nporpammel mo xumuu MAQOY «benosipckas COILLINel »Hapsny ¢ mosicHuU-
TEJIbHOM 3aIMCKOM BBIJIEIEHBI CIEAYIOLIME Pa3IeIIbl:

m [UJIaHUpPYEMbIE Pe3ylbTaThl OCBOEHUS y4EOHOro mpeameTra «XUMHUS» — JUYHOCTHBIC, METa-
MpeJIMETHBIC, TPEIMETHBIC;

m  coJep)KaHHe yueOHOro mpeaMera «XUMUsD» 10 ToAaM 00y4eHHUs,

m  TEMaTUYECKOE IUIAHWPOBAaHKE, B KOTOPOM JIETAIM3UPOBAHO COJEPKAHUE KAk A0 KOHKPETHOM
TEMBI, YKa3aHbl KOJTMYECTBO YacOB, OTBOJIMMBIX Ha €€ U3yueHUe, 1 OCHOBHBIC BUJIbl YUeOHOI AesITeNnbHO-
CTH YYCHHKA, (OpMUpPYEMbIC MPU U3YYCHUH TEMBI, NMPUBEIEH MEPEeUeHb JIEMOHCTPAIUMi, BBITOIHIEMBIX
yuuTeJIeM, U TIEPEeYCHb PEKOMEHAYEMBIX JIA0OPATOPHBIX OIMBITOB U MPAKTUYECKUX PAOOT, BBHITOIHAEMBIX
YUaIIUMUCS.

COHEPXAHUE YYHEBHOI'O ITPEAMETA «XUMU S »

8 KIIACC

[lepBoHayanbHbIE XUMUYECKUE TIOHSATHUS

[Ipenmer xumuu. Posib Xumuu B KU3HU yenoBeka. Tena u BemectBa. duznueckue CBOMCTBA Be-
niecTB. ArperatHoe coctosiHue BemecTs. [IoHsaTHE 0 MEeTOaX NO3HAHUSA B XUMHUU. XUMHS B CUCTEME HAYK.
UucTteie BemecTBa u cMecu. CriocoObl pa3iesieHust CMECEe.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XUMHUYECKUX 3JeMEHTOB. [IpocTeie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumundeckas Gpopmysna. BaneHTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAs MOJIEKYyJsipHast Macca. MaccoBast 107151 XuMHu4e-
CKOT'O 2JIEMEHTA B COEIMHEHUMN.

duznyecknue 1 XUMUYECKHE SIBICHUS. XUMUYecKas peaklius U €€ Mpu3HaKu. 3aKOH COXpPaHEHUs Mac-
ChI BeleCTB. XUMHUECKHE ypaBHeHUs. Knaccudukanus XUMHUECKUX peakiuii (COeTUHEHUS, pa3IoKeHus,
3aMeIIeHus, 0OMeHa).

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI TOCY10H, ¢ MpaBUiaMu padoThI B 1abopaTo-
puu u npuémamm oOpalleHus ¢ J1adopaTOpHBIM OOOpYIOBaHMEM; HU3yYEHHE U ONHUCAHHE (UINYECKUX
CBOWCTB 00pa3ll0B HEOPTAaHUYECKUX BEIECTB; HaOMo/IeHHe (Pu3nueckux (TUIaBIeHHE BOCKa, TasHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KMIIEHHE M KOHJEHCAIMsl BOJAbI) M XMMHUYECKUX (TOpEeHue CBEYH, MpO-
KaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJCUCTBUE MeNla C KUCJIOTOH) sBIEHUH, HAOIIOACHUE U OMHMCAaHUE
MPU3HAKOB MPOTEKaHUS] XMMHUECKHX peaklui (pasjio’KeHue caxapa, B3auMOJIEHCTBUE CEPHOU KHCIOTHI C
xyopuom Oapusi, paznoxkenue ruapokcuna menu(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE Kele3a C pacTBO-
pom comu meau(Il); n3yuenne crmocoOoB paszzesieHus] cMecel (C OMOIIBI0 MarHuTa, (GUIBTPOBAaHUE, BhITA-
pUBaHUE, TUCTHIUIAIMS, XpoMaTorpadusi), IpoOBEACHHE OYUCTKHA MOBAPEHHOUN COJIM; HAOIIOICHUE U OI1Cca-
HUE PE3yJIbTaTOB MPOBEIEHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPaHEHHUs MAaccChl; CO3/laHuEe Mojelnei
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech ra3os. CocraB Bozayxa. Kucinopon — anemeHT u npocroe BeniectBo. Haxoxnenue
KHCIIOpOoJia B MpHpoje, pu3ndeckrue u XuMUUeckue cBoiictBa (peakuuu ropenus). Okcunsl. [lpumenenue
kucinoposaa. CriocoObl MOTYUYEeHUsT KHCIOPOa B 1ab0opaTopuy U MPOMBIIUIEHHOCTH. KpyroBopoT kucnopoaa
B ipupoae. O30H — amoTponHast MOAU(UKAIIS KHCIOPOIa.

TernoBoii 3 ekt XuMUUEeCKON peakluy, TEPMOXUMHUECKUE YPaBHEHHUS, IK30- U SHIOTEPMHUUECKHE



peakuuu. TormBo: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOro 3¢ dexTa, paspylieHue
030HOBOTO CJIOSI.

Bogopon — anemeHT 1 npocroe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gu3nyeckue u XuMu-
YeCKHe CBOWCTBA, IPUMEHEHHE, CIIOCOOBI OTy4YeHus. KUcIoThl u conu.

KomnuecTBo BemniectBa. Mok, Mossipaas macca. 3akoH ABoraapo. MossipHbiii 00bEM Ta30B. Pacué-
ThI 10 XUMUYECKUM YPABHEHUSM.

®duznueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopbl. HachlllieHHbIE 1 HEHACBILIEHHBIE
pactBopsl. Pacmeopumocms eewjecma 6 600e.! MaccoBasi jjons BelecTBa B pactBope. XUMHUUYECKHUE CBOM-
ctBa BoJbl. OcHOBaHuA. Posib pacTBOpPOB B MpupoJie U B KU3HHU YesloBeKa. KpyroBopoT BOJbI B IPUPOIE.
3arpsi3HeHue TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Krnaccudukanusa neoprannueckux coeauHenuit. Okeunpl. Knaccudukamus okcuaos: coiaeodpasyro-
e (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) M HecoleoOpasyomue. HomeHkmarypa okcuIoB (MexXIyHapoI-
Has ¥ TpuBUabHasH). DU3NUECKHe U XUMUUYECKHEe CBOMCTBa OKcU10B. [lonydyeHne okcuaoB.

OcHoBanus. Kiaccudukanust OCHOBaHM: MIETOYM U HEPACTBOPHMBIE OCHOBaHUs. HomeHkmarypa
OCHOBaHU# (MeXAyHapoJHas U TpuBHalIbHasA). Pu3nuecKkue U XUMUYEeCcKre cBoicTBa ocHoBaHMi. [Tomyue-
HHUE OCHOBAHUU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot (MexIyHapoJHas U TpuBUajibHas). Ou-
3UYECKUE U XMMUYECKHUE CBOMCTBA KUCHOT. P aktuBHocTn metaiuioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa conelt (MexJIyHapoaHas U TpUBHalIbHAsA). OU3NUYECKHE U XUMUYECKHE CBOM-
ctBa coJieid. [Tomyduenue conen.

['eneTnueckas cBSA3b MEXKIYy KIIACCAMH HEOPTAHMYECKUX COCTUHEHUM.

XUMUYECKUI 3KCIEPUMEHT: KaU€CTBEHHOE ONPECIIEHNE COJAEPKaHUs KUCIOpOJia B BO3AyX€; MOJIYy-
YyeHue, coOMpaHue, paclo3HaBaHHE U W3YYEHHE CBOWCTB KHUCIOPOZa; HAOMIOJIEHUE B3aMMOJCHCTBHUS Be-
HIECTB C KUCJIOPOJIOM M YCJIOBHSI BOBHUKHOBEHUS M MPEKpaIlleHUs TopeHus (moxkapa); 03HaKOMJICHHE ¢ 00-
pa3laMu OKCHIOB M ONKMCAaHHWE UX CBOMCTB; IMOJIyue€HUE, COOMpaHME, paclo3HaBaHUE M U3Y4YEeHHE CBOWCTB
BOJIOpo/ia (ropeHue); B3auMoieiicTBrue Bojioposa ¢ okcuaom meau(Il) (Bo3aMoKHO HCTIOIB30BaHKE BUICOMA-
TepHaoB); HabIOAeHHEe 00Pa3IOB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHINE OCOOCHHOCTEH pacTBOpe-
HUSI BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO; TPUTOTOBICHUE PACTBOPOB C ONPEIETEHHON MAaCCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJICHCTBHIE BOJIBI C METaNIaMU (HATPUEM U KaJbI[ieM) (BO3MOKHO UCTIONb-
30BaHUE BUAEOMATEPUAIIOB); OINPENEICHHE PACTBOPOB KUCIOT U ILEIOYEH ¢ MOMOIIBI0 MHAMKATOPOB; HC-
cleoBaHie 00pa3lloB HEOPTAaHUYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB; HAOMIOJEHUE M3MEHEHHS OKPACKU
MHAMKATOPOB B pacTBOpax KHUCIOT M IIejouyell; n3ydeHue BzaumojienctBust okcuaa menu(Il) ¢ pacrsopom
CEepPHOM KHUCIIOThI, KACIOT C METAJUIaMH, PEaKlMil HEUTpalIn3aluy; NOJy4eHHe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajula IPYIMM M3 pacTBOpa COJIM; PEIIEHHE SKCIEPUMEHTAJIbHBIX 3a7ad MO TeMe
«Baxuelmme K1acchl HEOPraHMYECKUX COSTUHEHUI».

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKHX JJIEMEHTOB

1. . Menneneesa. CTpoeHre aToMOB. XUMHYECKask CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE Pe-
aKIMHU

[lepBbie MOMBITKU KIacCU(PUKAIINE XUMHUECKUX dIeMEeHTOB. [[oHATHE O TPpyIax CXOIHBIX dJIEMEH-
TOB (ILI€JOYHBIE U LIEJIOYHO3EMEIbHBIE METaIbl, TajJOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa-
3yI0T aM(OTEPHBIE OKCUIBI U TUIPOKCUIBI.

[Tepnonnueckuit 3axoH. [lepunoguueckas cucrema xumudeckux simeMeHToB [[. M. MenneneeBa. Ko-
pPOTKOIEpHOHAs U ATuHHOINeproaHas ¢opMmbl [lepuonndeckoil cucteMbl XUMU4eckux snemeHtoB JI. U.
Menneneesa. [leproas! u rpynnsl. @U3nyecKknil CMbICT MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI
JJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnexkTponsl. CTpoeHUE IEKTPOHHBIX 000J10-
YeKk aToMOB NepBbIX 20 xumMuyeckux sneMeHToB llepuoguueckoit cucremsl Jl. M. MenaeneeBa. Xapakre-
PUCTHKA XUMHYECKOTO 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUSI Painyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METAJUIMUECKUX U HEMeTall-
JMYECKUX CBOWCTB IO IpyIIaM u nepuoaam. 3HadueHue [lepuonnueckoro 3akona u Ileproanueckoit cucre-
MbI XUMHYECKUX 3JIEMEHTOB JJI pa3BUTHUS Hayku U nipakTuku. J[. . MenzaeneeB — yu€Hbli U Ipa’kJaHUH.

" KypcuBom 0603HaueH yueOHbIil MaTepua, KOTOpbIH H3ydaeTcs, HO He
BBIHOCHUTCS HA TIPOMEKYTOUHYIO U HTOTOBYIO aTTECTALUIO.



Xumunyeckas cBsa3b. KoBaneHTHas (moyispHasi U HEMOJSIpHAsi) CBsI3b. DJIEKTPOOTPHULATEIHLHOCTh XU-
MUYECKUX 31eMeHTOB. MIOHHAsI CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIponecchl okuciaeHuss u Boc-
ctaHoBjeHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCIIEPUMEHT: M3y4YeHHE OOpa3IOB BEHIECTB METAINIOB M HEMETAIJIOB; B3aUMOJCH-
CTBUE TUJIPOKCHUJIA IMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; MPOBEACHUE OMBITOB, MILTIOCTPUPYIOMIUX MPH-
MEpPbI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINH (TOpeHHe, PeakIui pa3IoKeHUs, COCAMHEHUS).

MexnpeIMETHBIE CBSI3U

Peanu3anus MexnpenMeTHBIX CBS3€H MpU U3yYEHUHM XMMHUU B 8 KJIacce OCYLIECTBISIETCSA Yepe3 hc-
MOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSATHUH, SIBJSIOUIUXCS CUCTEMHBIMU ISt
OTJIEJIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEeHHO-HAYYHbIE TIOHATHS: HAYYHBIA (DAKT, TUIIOTE3a, TEOPUS, 3aKOH, aHATN3, CHHTE3,
KJ1accU(pUKalus, MepUOTUIHOCTh, HAOII0IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBJIe-
HUE.

®uznka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, W30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUIN 3apsl, BEUIECTBO, TEJIO, O0BEM, arperaTHOe COCTOsTHUE BELIECTBA, a3, (usnye-
CKH€ BEJIMUMHBI, €IMHUIIBI U3MEPEHUSI, KOCMOC, IIJIaHeTh, 3BE3/1bl, COJIHILIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPaATIbI, TOPHBIE TOPOIbI, TIOJE3HbIE UCKOMIAEMBbIE, TOILIH-
BO, BOJIHBIE PECYPCBHI.

9 KJIIACC

BemecTBo u xumMuyeckas peakius

Ilepuonuueckuit 3akoH. [lepuommnueckast cucrema xumudeckux siemeHToB JI. M. Menpaeneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XMMHUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX MEPHO-
JIOB, Kajusl, KaJIbLIUSI U UX COEAMHEHUN B COOTBETCTBHUM C IOJOKEHHEM 3JIeMEHTOB B llepuoauyeckoit cu-
CTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHnue BemiecTBa: BUJbl XUMHUUYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEUIECTB (MEXKIyHAapOoJaHAas U TpUBHUATbHAs).
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCA K PA3TUYHBIM KJlacCaM HEOPTaHWYECKUX COCTUHEHUMN, TeHe-
TUYECKAsl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiuil Mo pa3IudHbIM IpU3HAKaM (110 YHCIY U COCTaBY Y4acTBYIO-
[IMX B PEaKIUU BEIIECTB, MO TETIOBOMY 3(pPeKTy, 0 U3MEHEHHUIO CTeTIeHe OKUCIICHUS XUMUYECKUX dJe-
MEHTOB, 110 00PAaTUMOCTH, 10 YYACTUIO KaTaau3aTopa). JK30- U SHJIOTEPMHUUECKUE PEaKIIUU, TEPMOXUMHUYE-
CKHE YPaBHEHUS.

[Tonsitue o ckopocTn xuMu4eckon peakiuu. [lonarre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsITHE 0 TOMOT€HHBIX U T€TEPOreHHBIX peakuusax. [lonamue o xumuueckom pasnogecuu. Dax-
Mopbl, IUAIOWUE HA CKOPOCMb XUMUYECKOU Peakyuu U NOJ0ACEHUE XUMUYECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE peaxiuu, AIEKTPOHHBIN OanaHc OKHCITUTEIBHO-
BOCCTAHOBUTENBbHOU peakiu. COCTaBIECHHE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI C UC-
MOJIb30BaHHEM METOJIa dJIEKTPOHHOTO OanaHca.

Teopus 37MEKTPOTUTHIECKON TUCCOMMAIMHN. DJIEKTPOJHUTHl U HEAICKTPOJIUTH. KaTHOHBI, aHMOHBI.
MexaHu3M IUCCOIMALMM BELIECTB C PA3JIMYHBIMU BUAAMH XHMHUYECKOW CBsA3U. CTENeHb AMCCOLMAIUU.
CwiibHBIC U CTa0bIe DJIEKTPOITUTHL.

Peakuuu nonHoro oOMeHa. Y cIoBHsI MPOTEKAHUS PEAKIIUN MOHHOTO OOMEHa, MOJIHbIE U COKpPAIIEH-
HbIe MOHHBIE YpaBHEHUs peakiuii. CBONCTBA KHCIOT, OCHOBAHUI U COJIEH B CBETE MpeAcTaBleHUI 00 3JeK-
TPOJIUTHUYECKOH nucconuanuu. KauecTBeHHbIE peakIny Ha UOHBL. [lonsamue o euopoause coel.

XUMHYECKUH IKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPUCTAUIMUECKUX PEMIETOK HEopraHude-
CKHX BEI[ECTB — METAJJIOB U HEMETAIUIOB (TpaduTa U aniMasa), CIOKHBIX BEIIECTB (XJIOpHa HATpPHUS); UC-
CJIEIOBAaHME 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMU OT BO3JECHUCTBHSI PA3IUYHBIX (DaKTOPOB; HCCIIE-
JIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOIECCa TUCCOLUALMU KUCIOT, IIEJIoYe U coneit
(BO3MOYHO HCMOJIb30BaHUE BUEOMATEPHUAIIOB); IPOBECHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MPOTE-
KaHHS peakiuii MIOHHOTro oOMeHa (00pa3oBaHue Ocajka, BhIICICHHE ra3a, 00pa30BaHKUE BOJIbBI); OMBITOB, HJI-
JIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeakUuidl (TOpeHHe, peakiuu pas3oKeHus,



COEIMHEHUS); PacllO3HABaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX pEaklui Ha HOHBI;
pelieHne SKCIepUMEHTAIbHBIX 3a/1ay.

Hemertanmbl u ux coennHeHus

OOmiast xapakTepucTuKka rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE CTETIEHU OKHC-
nenusi. CtpoeHue u pu3NYECKUe CBONCTBA MPOCTHIX BEIIECTB — IaJIoOreHOB. XUMHUYECKHE CBOICTBA Ha IMpH-
Mepe xjopa (B3auMOJIEHCTBUE C METAJIJIaMH, HEMETaJlIaMu, 1iesouamu). XiopoBoaopoa. CossiHas KUCIIO0Ta,
XUMHYECKHE CBOWCTBA, MONy4YeHUE, TpUMeHeHue. [[eficTBre XJiopa U XJI0pOBOIOPOAa Ha OPTaHU3M YeloBe-
Ka. BaxxHeiiue XJIOpuapl U UX HaXOXKJIECHHUE B IPUPOJIE.

OObmas xapaktepucTtuka 371eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
CTENIEHU OKUCIIEHHUS.

CrtpoeHnue u (uznueckre cBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOA U Cepbl. AJIOTPOIHbIE MOIU(H-
Kallu¥ KUCJIOPOAa U cepbl. XUMHUECKUE CcBOicTBa cepbl. CepoBOAOPOA, CTpoeHHUE, (PU3NIECKHE U XUMUYe-
ckue cBorcTBa. OKCHUIIBI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUIO0B. CepHas KucioTa, Gu3nyecKue u
XMMHUYECKHE CBOWCTBA (0OIIME KaK MPEICTaBUTEINs Kacca KUCIOT U crnenupuieckue). XuMHUECKUE peak-
[1H, JIeKallie B OCHOBE MPOMBIIIIEHHOTO croco0a moiayyeHus: cepHoi Kuciotsl. [Ipumenenue. Conu cep-
HOW KHCJIOTBI, KaYeCTBEHHAs peakuusi Ha cyibdar-noH. HaxoxaeHune cepbl U €€ COeAMHEHUI B MPUPOJIE.
XUMHUYECKOE 3arps3HEHHE OKPYXKAloUlel cpelbl COeIMHEHUSMHU Cepbl (KUCIOTHBIE MOXKAM, 3arps3HEHHE
BO3J1yXa U BOJJOEMOB), CITIOCOOBI €TI0 MPEA0TBPAIICHUS.

OO6mias xapaktepucTtuka 3yeMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTEIIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B mpupojne, husnueckue U XUMUYecKue cBoicTBa. KpyroBopor azora B
npupose. AMMHaK, ero Gpu3nueckue U XMMHUYECKUE CBOWCTBA, MOIy4YeHHe U npuMeHeHue. Coau aMMOHMUS,
ux (Qu3nyeckre U XMMHUYECKHUEe CBOICTBa, npuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI aMMOHHS. A30T-
Hasi KUCIIOTa, €€ NmoydeHne, (PU3nIecKre U XMMUYECKHe CBOMCTBA (00IIHMe KaK MPeCTaBUTEINs KJlacca KUC-
J0T U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB U COJICH aMMOHUS B KQUECTBE MUHEPATbHBIX YAOOPEHHUIA.
XUMHYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpe/bl COEIMHEHUSMU a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHUE
BO3/yXa, IOYBBI U BOJIOEMOB).

®docdop, amrorpornHsie Moaudukanuu Qocdopa, GuUMUECKUe U XUMUYECKHE CBOMCTBA. OKCHU
docdopa(V) u dochopHas kuciaora, GU3NYECKUE U XUMUYECKUE CBOIWCTBA, MoiyueHue. Mcmonbp3oBaHue
¢docdaroB B kauecTBE MUHEPAIbHBIX YA0OPEHUH.

OOmiast xapakrepuctuka 371eMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIEHHU OKUCIICHHUS.

VYraepol, alaoTponHble MOIUGPHUKALIMM, pacIpOCTpaHEHHE B NpUpoje, pU3HMUecKue U XMMUYECKHUE
cBoictBa. Axacop6musi. Kpyrosopor yriepoma B mpupoge. OKcuUasl yriaepoja, ux (U3HUYECKHEe U XH-
MHYECKUE CBOWMCTBA, AEHCTBUE HA J)KUBbIE OPraHU3MBbI, IOJYyUEHHUE U IPUMEHEHHe. DKOJorHuecKue npooie-
MBI, CBs3aHHbIE ¢ oKcuaoM yriepona(l'V); runoresa riob6aibHOrO MOTEIUIEHUS KJIMMaTa; MapHUKOBBIN 3¢-
GdexT. YronbHas KUCIOTa U €€ cosld, UX (PU3MUECKUe U XUMHUYECKHUEe CBOMCTBA, MOJyYeHHE U NMPHUMEHEHHE.
KauecTtBennas peakuus Ha kapOoHaT-HOHBL. VMcnons3oBanue kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIECH-
HOCTHU U CEJIbCKOM XO3SIHCTBE.

[lepBoHayanbHbIE MOHATHS OO0 OpPraHMYECKHX BEIIECTBAX KaK O COENMHEHUSX yriepoaa (MeTaH,
9TaH, ITWIEH, alleTUJIEH, 3TaHOJI, TJIULEPUH, YKCYCHAsI KUCII0Ta). Mx cocmas u xumuueckoe cmpoenue. 1lo-
HSITHE O OMOJIOTMUYECKH BaXKHBIX BEILIECTBAX: JKHMpax, O€NKax, YrieBoJax — M UX POJIM B )KU3HH YelIOBEKa.
MamepuanbHoe eOuHCmMEo OpeaHu4ecKux U HeoOpeaHuyecKux coeOuHeHul.

Kpemuuii, ero ¢pusnyeckue 1 XUMHUECKHUE CBOMCTBA, MOTyYeHHe U npuMeHeHne. CoeJuHeHHs KpeM-
HUs B nipupoje. O6ume npeacrasaeHust 06 oxcuae kpemuus (I'Y) u kpemHueBoit kuciaore. CUIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, METUIIMHE, IPOMBILIUIEHHOCTU. BajicHeliuue cmpoumenshbie Mamepuabl. Kepamu-
Ka, cmekio, yemenm, bemon, stcenezobemon. IIpobremovr 6€30nacHO20 UCNONBLIOBAHUSL CIPOUMENbHBIX M-
Mepuaios 8 NO8CEOHEBHOL HCUSHU.

XUMHUYECKUH IKCIIEPUMEHT: M3y4eHHEe 00pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHON KuC-
JIOTHI; MPOBEJIEHUE KaueCTBEHHBIX peaKlMi Ha XJIOPUI-MOHBI U HAOIIOJeHHE MPU3HAKOB HUX MPOTEKAHUS;
OTIBITHI, OTpaXkarolre U3NIECKUe U XUMUYECKHE CBOWCTBA TaJOI€HOB M MX COCTUHEHUH (BO3MOXKHO HC-
MOJIb30BaHNE BHUICOMATEPHAIOB); O3HAKOMJICHHE C 00pasamMu XJIOPHIOB (TAJIOTEHUIOB); 0O3HAKOMIICHUE C
obOpasmamu cepbl U €€ COCIMHEHHSIMHU (BO3MOXKHO HCITOJIb30BAHWE BUICOMATEPUAIOB); HAOIIOICHHUE TPO-
1ecca OOyrfMBaHMs caxapa Moj AeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4eHUEe XMMUYECKUX



CBOMCTB pa30aBIICHHOW CEPHOI KHUCIIOTHI, MPOBEJACHNE KaUeCTBEHHOW peaKIuu Ha CyJb(aT-noH U HaOIroIe-
HUE MpU3HAKa e€ MPOTEKAHUS;, 03HAKOMIICHHE ¢ (PM3MUYECKUMHU CBOWCTBaMU a30Ta, Gochopa u ux coenuHe-
HUN (BO3MOKHO MCIIOJIB30BaHUE BUICOMATEPHUATIOB), 00pa3aMu a30THBIX U PocPOpHBIX yaoOpeHuit; moy-
4YeHue, COOMpaHue, pacrio3HaBaHUE U M3yYCHHE CBOMCTB aMMHUAKa; IPOBEJCHIE KAYSCCTBCHHBIX PEAKIUi Ha
MOH aMMOHUS U (ochaT-uOH U U3ydYeHHE NMPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAH-
HOM a30THOM KHUCJIOTHI C MEJIbIO (BO3MOYKHO HCIIOJIb30BAHUE BUCOMATEPUATIOB); U3yUECHUE MOJIETEH Kpu-
CTAJUTMYECKHUX pEelIETOK anmasa, rpadura, QymiepeHa; 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMHN PaCTBOPEH-
HBIX BCIICCTB AKTUBHUPOBAHHBIM YIUIEM H YCTPOMCTBOM MPOTHBOra3a; IMOJy4CHHUE, COOUpaHHe,
pacro3HaBaHUE U U3YYE€HHE CBOWCTB YIJIEKHCIIOrO Ira3a; MPOBEICHUE KaueCTBEHHBIX peakluil Ha KapOoHaT-
Y CUJIMKAT-UOHBI M M3YyYECHHE NMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C MPOIYKLIHUEH CUIMKATHOU MpPO-
MBIIJIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIbHBIX 3a/au M0 Teme «BaxHellme HeMeTaulbl U UX COEJIMHE-
HUS.

Mertasibl U UX COEAUHEHUS

OO01mmas XxapakTepUCTHKa XMMHUECKUX AJIEMEHTOB — METaJNIOB HA OCHOBAHWU WX ToJoxeHus B [lepu-
OJIMYECKOU cucTteMe XxumMuueckux 3nuemeHToB . 1. MenaeneeBa u ctpoenust atroMoB. CTpPOEHHE METaJIOB.
Meramnueckasi CBsI3b U METAJTMYECKAss KPUCTAUIMUECKass periéTka. DIEKTPOXUMUUECKHUIN Psifl HaIpsiKe-
HUl MeTaiioB. OU3NYECKUE U XUMUYECKHE CBOMCTBA MeTauioB. OOIIue crocoObl MOMYYeHHUS METAIIOB.
[ToHsITHE O KOPPO3UH METAILIIOB, OCHOBHBIC CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, JTIO-
paltOMHHMIA, OpOH3a) U UX MPUMEHEHHE B OBITY M MPOMBIIIIEHHOCTH.

[[lenounbie MeTaibl: ooxkeHue B [lepronnueckon cucreme xuMuueckux 3iueMeHToB . M. Men-
JieJieeBa; CTPOCHUE UX aTOMOB; HaXOX/IeHUe B npupojae. Puznueckrue 1 XMMUUYECKHEe CBOICTBA (Ha MpuMepe
HaTpus U Kamusi). OKCUABI U TUIPOKCUIBI HATpUsl U Kanus. [[puMeHeHne 1meJ0uHbIX METaNIOB U UX COe/IH-
HEHMU.

[[leouHO3EMENBHBIE METAJIBI MATHUN U KaJIbLIMIL: 1OJ0KeHue B [leproanyueckoil cucteMe Xxumuye-
ckux anemeHToB /. 1. MenneneeBa; ctpoeHue UX aTOMOB; HaXxOXJeHue B npupoze. Pusnueckue u XuMu-
YECKHME CBOMCTBA MarHus U Kanblius. Baxkneime coenMHeHus Kaublus (OKCUI, TUAPOKCUI, cosn). XKeéct-
KOCTb BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxkenue B [lepmoanueckoit cucreme xumuyeckux aieMeHToB [[. M. Menneneesa;
CTpOEHHE aToMa; HaXOoXkJeHue B mpupojae. Puznyeckue U XUMUYECKUE CBONCTBA aTtOMUHUSA. AMOTEpHBIE
CBOMCTBA OKCHJIa ¥ THAPOKCH]IA ATFOMUHHS.

Kenezo: nonoxenne B Ilepuonnueckoit cucreme xumuueckux sneMentoB Jl. . Menneneesa; ctpo-
€HUe aToMa; HaXOXJeHue B mpupoje. Puznuecknue U XUMUUECKHE CBOMCTBA kele3a. OKCUIbI, TUIAPOKCHIbI
u comu xene3a(Il) u sxenesa(Ill), ux cocras, cBOWCTBA U TOTy4YEHHE.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMd METAJJIOB W CIUIaBOB, UX (U3UYECKUMU
CBOMCTBaMH; M3YYEHHE PE3YyJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOICUCTBUS OKCHJIa KAIBIIMS U HATPHS C BOAOU (BO3MOXKHO MCITOJIb30BAaHUE BHUIEOMATE-
pHAaJiOB); UCCIIEIOBAaHUE CBOWCTB >KECTKOM BOJBI; Mpoliecca TOPEHHs Kele3a B KUcaopoje (BO3MOKHO HC-
MOJIb30BAaHNE BUCOMATEPUATIOB); IPU3HAKOB MPOTEKAHUS KaUYE€CTBEHHBIX PEaKIUi HA UOHBI (MarHus, Kajlb-
s, amroMuHus, uHKa, xkenesa(ll) m sxeneza(Ill), menu(Il)); HabGnrogeHue W oOmMUCaHHWE MPOIECCOB
OKpaIlIMBaHUs TJIAMEHU MOHAMH HATPHSl, KIS W Kbl (BO3MOYKHO HMCIIOJIh30BAHKUE BHICOMATEPHATIOB);
UcclieIoBaHre aM(POTEPHBIX CBONCTB THAPOKCUIA ATFOMHUHHUS U TUAPOKCUAA IIUHKA; PEIICHHE YKCIIePUMEH-
TaJbHBIX 33/1a4 10 TeMe «BakHeme MeTaibl U UX COCTUHECHHS.

XuMus U OKpyXkarolas cpeaa

HoBbie MmaTepuansl 1 TeXHOJIOrMU. BellecTBa 1 Marepualibl B MMOBCEAHEBHOM JKU3HHU YETIOBEKa. XHU-
MUl U 310poBbe. be3omnacHoe MCTOIb30BaHUE BEIIECTB M XUMUYECKUX peaknuii B ObITy. [lepBas momors
MIPU XUMUYECKUX 0XKOTrax W OTpaBieHUsX. OCHOBBI IKOJIOTHYECKONW TPAaMOTHOCTU. XUMHUYECKOE 3arpsizHe-
HUE OKpYyXarollel cpebl (mpeaenbHas nonycrumas KonueHTpanus Bemects — [1/1K). Ponas xumuu B pemre-
HUU YKOJIOTHYECKUX TTPOOIEeM.

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (yroiib, MPUPOAHBIN ra3, He(Th), MPOIYKTH X MEepepadoT-
KH, UX POJIb B OBITY M TIPOMBIIIICHHOCTH.

XUMHUYECKUH IKCTIEPUMEHT: U3YUYEeHHE 00pa3IoB MaTepHaNIOB (CTEKJIO, CIIJIaBbl METAJUIOB, MOJUMEP-
HBIC MaTepUaJIbI).

MexnpenMeTHBIE CBSI3U

Peanuzarust MexXnpeIMETHBIX CBSI3€H MpU U3YyUYEHUU XUMHUU B 9 KJlacce OCYIIECTBISETCS Yepe3 uc-
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N0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBJIAIOLMXCA CUCTEMHBIMH IS
OTJIENIbHBIX NIPEAMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE MOHATHUA: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAINU3, CUHTE3,
KJaccu(uKanus, IepuoJMIHOCTb, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJIC-
HUE, NapHUKOBBIN 3(h(eKT, TEXHONOTUs, MaTepHUasbl.

®duszuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI, PaJlOaKTUBHOCTb,
MOJIEKYJIa, JIEKTPUUECKUN 3aps/l, IPOBOJIHUKH, NOTYIPOBOJHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Tes0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs PEIIETKA,
CIUIaBbl, ()M3UYECKUE BEJIUYMHBI, CIUHMLBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
Counnre.

buonorus: ¢orocunres, apixanue, ouocdepa, skocucTeMa, MUHEPAIbHbIE YIOOPEHUS, MUKpPO)JIe-
MEHTBI, MAaKpPO3JIEMEHTBI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, I10JIE3HbIE UCKOMAaEeMble, TOIIU-
BO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA VYEBHOI'O IIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBILET'O ObPA3OBAHUA

M3yueHne XxMMHM B OCHOBHOM IIKOJE€ HAIpaBiI€HO HA JOCTHXKEHHE OOyYaroIIMMUCS JUYHOCTHBIX,
METanpeMETHBIX U MIPEIMETHBIX PE3Yy/IbTATOB OCBOEHUS y4€OHOI0 IpeIMeETa.

JIMYHOCTHBIE Pe3yabTAThI

JIMuHOCTHBIE pe3yNIbTaThl OCBOEHHUS IMPOrpaMMbl OCHOBHOI'O OOIIEr0 0Opa3oBaHUsl JAOCTUIAIOTCS B
XxoJle oOydyeHUs XUMHUM B €IUHCTBE y4yeOHOW W BocIUTaTeldbHOM nesTenpHOocTH OpraHuzaluu B CO-
OTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMU COLMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSI-
MM, OPUHATBIMH B OOLIECTBE NpaBWJIaMH W HOPMaMH IOBEIEHHMs M CHOCOOCTBYIOT IpoLeccaM ca-
MOIIO3HAHHS, CAMOPA3BUTHUS M COIMATH3AINN 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yabTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE€ B YACTH:

[TaTproTHYECKOr0 BOCIIUTAHUSA:

1) [IEHHOCTHOTO OTHOILEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUUYECKOMY U HAyYHOMY
HaCJIEIUI0, TOHUMAaHUs 3HAYEHUsI XUMHUECKON HayKH B )KM3HU COBPEMEHHOI0 00111eCTBa, CIOCOOHOCTH Bila-
JIeTh JIOCTOBEpHON MH(popMaLnel 0 MepeloBbIX TOCTUKEHUAX U OTKPBITHIX MUPOBOW U OT€YECTBEHHON XU-
MUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTpOHCTBE MUpaA U OOLIeCTBa:

I'paxmaHcKOro BOCIIMTAHHUSA:

2) MPEJICTABICHUS O COL[MAIbHBIX HOpMaxX U MpaBUiIaX MEKIUYHOCTHBIX OTHOIIEHUN B KOJUIEK-
THUBE, KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIe10BaTeIbCKON, TBOP-
YECKOM U JAPYrux BHJAX JIEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOl COBMECTHON AESITEIbHOCTU MPH BbI-
NOJTHEHUU Y4YeOHbIX, I03HABATEIbHBIX 3a/a4, BBIIOJHEHMH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIM B Ipoliecce 3Tol yueOHOoH aes-
TEIBHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEACHHUE U MOCTYIIKM CBOMX TOBAPHUIIEH € MO3UIMM HPABCTBEH-
HBIX ¥ MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB:

IlenHOCTH HAyYHOTO NTO3HAHUSA:

3) MHUPOBO33PEHUYECKUX MPEICTABICHHUM O BEIIECTBE U XUMUYECKOMN peakliy, COOTBETCTBYIOIIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKU M COCTABJISAIOLIMX OCHOBY JJIs NOHMMAaHMs CYIIHOCTH HAay4HOMH
KapTHUHBI MUpA; MPEeACTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3AUMOCBS3AX YEJIO-
BEKa C IPUPOJIHOM CpeNoH, O POIM XMMHUH B MIO3HAHNUU ITHX 3aKOHOMEPHOCTEN;

4) MO3HABATEJIbHBIX MOTUBOB, HAMPaBJICHHBIX Ha MOJYyYEHHE HOBBIX 3HAHUN 110 XUMHUH, HEOOXO-
JTUMBIX 111 00bSCHEHHs HaO0JaeMbIX IPOIIECCOB U SIBJICHUH;
5) MO3HABATEJIbHON, HHPOPMAILIMOHHOM U YNTATENIbCKON KYJIbTYPBI, B TOM YKCJI€ HABBIKOB CAMO-

CTOSITENIbHOW pabOThI ¢ yUeOHBIMH TEKCTAaMH, CIIPABOYHOM JTUTEPATYPOM, JOCTYITHBIMU TEXHUUECKUMH CpEJI-
CTBaMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) UHTEpeca K O0YYEHHUIO U MO3HAHHUIO, JTH0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K ca-
MOOOPa30BaHUIO, TPOEKTHOW M HUCCIIEOBATENbLCKON NEATEIbHOCTH, K OCO3HAHHOMY BbIOOpY HaIlpaBJIeH-
HOCTH U YpOBHS 00yUYeHHMs B JalibHEHIIEM;

DopMHUPOBaHUS KYJIBTYPHI 340POBbSI:

7) OCO3HAHHUA LICHHOCTH XM3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKHU
Ha 3/I0POBBII 00pa3 )KM3HMU, OCO3HAHUS MOCIEACTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus aj-
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KOT0JIsI, HAPKOTHUKOB, KYPEeHHS), HEOOXOAUMOCTH COOTIOZICHHUS MPaBHI 0€30MMaCHOCTH MPU OOPAIICHUH C XH-
MHYECKUMH BELIECTBAMU B OBITY U PEalbHOM KU3HHU;

TpynoBOro BOCIIUTAHUS:

8) MHTEpeca K MPAaKTUYECKOMY M3YYEHHUIO Mpodeccuii U TpyAa pa3M4yHOrO poja, YBAKEHHE K
TPYAY U pe3yibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM UHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM
110 XUMHUH, OCO3HAHHOTO BHIOOPA MHIMBUAYAILHONW TPACKTOPUHU MPOJOHKEHUST 00pa30BaHus ¢ y4ETOM JINY-
HOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIeUTHON npo-
(deccnoHambHON NEeSITETbHOCTH M PAa3BUTUSL HEOOXOAUMBIX YMEHHIA; TOTOBHOCTh Al TUPOBAThCA B podec-
CHOHAJILHOU CpeJie;

DKOJIOrM4€CKOI0 BOCIIUTAHHUSA:

9) 9KOJIOTHYECKH 11e71ecOo00pa3HOro OTHOILIEHUS K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBAaHUS, MOHUMAHMs IIEHHOCTU 3JI0POBOTO M Oe30macHoro obpasa KU3HH, OTBETCTBEH-
HOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUS IEHHOCTU COOII0-
JIeHHUs TpaBuI 0€30MacHOrO TMOBEACHHUS MPH PadOTe C BEHIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOXKAOIIUX
3JI0POBBIO U KU3HU JIIOJIEH;

10) CIIOCOOHOCTH IPUMEHSATH 3HAHMS, MOJydaeMble MPU U3YYEHMM XHUMUH, JJIs PEIlIeHus 3a/ad,
CBSI3aHHBIX C OKPYKAIOIEeH MPUPOTHON CPEIOH, MOBBIIICHHS YPOBHSI IKOJIIOTUYECKON KYIbTYpbl, OCO3HAHUS
r7100aTbHOTO XapakTepa IKOJOTHUECKUX MPOOIEeM U IyTeH UX PEeIICHHsI TOCPEICTBOM METO/I0B XUMUH;

11) 9KOJIOTHYECKOT0 MBIIIICHHSI, YMEHHsI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHON, KOMMYHU-
KaTUBHOW M COLIMAIbHOM ITPAKTHUKE.

MeTtanpeameTHble pe3yabTaThl:

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBLACISIOT 3HAUUMBIE ISt (POPMUPOBAHUS MUPOBO33PECHUS
oOlIeHayYHbIe TOHITHS (3aKOH, TEOPHsl, MPUHITUI, TUTIOTE3a, PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT H JIp.),
KOTOPBIE UCTOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETax M MO3BOJSIOT HAa OCHOBE 3HAHHMU U3
9TUX MpeIMeTOB (OPMUPOBATH MPEICTABICHUE O LIEJIOCTHOM HAaydyHO KapTHHE MUpPA, U YHUBEpCAJbHBIC
yueOHble J1eHcTBUS (T103HABATEIbHbIC, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), KOTOpble oOecneunBaroT (op-
MHUPOBaHHE TOTOBHOCTHU K CAMOCTOSITETbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YUeOHOU eI TEIbHOCTH.

MeTtanpeameTHble pe3ysibTaThl OCBOEHUS 00pa30BaTeIbHON MPOrpPaMMBbI [0 XUMHUHM OTpa)karoT OBJa-
JIEHUE YHUBEPCAJIbHBIMU [T0O3HABATEBHBIMU JIEHCTBUAMHU, B TOM YHCIIE!

ba30BbIMM JIOTHYECKUMU JIEUCTBUSIMU

1) YMEHHMEM HCIOJIb30BaTh NMPUEMBI JIOTHYECKOTO MBIIIJIEHHS [IPY OCBOCHUM 3HAHWM: PACKpBI-
BaTh CMBIC]I XUMUYECKUX MOHATUHN (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
JPYTUMH TIOHATHUSMH), UCTIOJIb30BATh MOHATHS JUIsl OOBSICHEHUS OTICNIBbHBIX (DAKTOB U SIBICHUI; BHIOUPATh
OCHOBaHUS U KpUTEPUU JJIs KJIaCCU(UKALINY XUMHUECKHUX BEIIECTB U XUMUUECKUX peaklnii; yCTaHaBIUBATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3U MEXIY O0BEKTAMU M3YyYEHMS; CTPOUTDH JOTMYECKHE PACCYKACHUS (MHIYK-
TUBHBIE, IETYKTUBHBIE, [10 AHAJIOTUH); JI€IaTh BHIBOJIbI U 3aKIIOUECHHUS;

2) YMEHHMEM IPHUMEHATh B IPOLIECCE NO3HAHUS TMOHATUA (MPEAMETHBIE M METAIIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMbI€ B XUMUHU, Pe0Opa30BbIBATh MIMPOKO MPUMEHSIEMbIE B
XUMHHU MOJIENIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTA), XUMHUecKasi GopMysa U ypaBs-
HEHUE XMMUYECKOW peakluy — IpU pelIeHuH y4eOHO-II03HABATENbHbBIX 3a]1a4; C YYETOM ATHX MOAEIbHBIX
NpPECTaBICHUN BBISBIATh U XapaKTepU30BaTh CYIECTBEHHbIE NMPU3HAKU M3y4aeMbIX OOBEKTOB — XHUMHYE-
CKHX BEIIECTB U XUMHUYECKHUX PEAKINil; BBISBIATH 00IME 3aKOHOMEPHOCTH, IPUUUHHO-CIIEICTBEHHBIE CBSI3U
Y IIPOTUBOPEUMS B U3y4aeMbIX MPOLECCAX U ABJICHUAX; IPeUIaraTb KpUTEPUU IS BBISBIECHUS dTHUX 3aKOHO-
MEPHOCTEN W MPOTHUBOPEUUI; CAaMOCTOSITEILHO BBIOMpATh CIOCO0 perieHusl yueOHOU 3ajaun (CpaBHUBATh
HECKOJIbKO BAPHMAHTOB pEIlIEHUs, BEIOUPATh Hanboee MOoAXOAIMNN C yUETOM CaMOCTOSTENbHO BBIJEIEHHBIX

KpUTEPUEB);
ba3oBbIMU HCCIIEA0BATEIBCKUMHU AEUCTBUSIMHU:
3) YMEHHMEM HCIOJIb30BaTh MIOCTABJICHHBIE BONPOCH B KaueCTBE MHCTPYMEHTA MO3HAHMSI, a TaK-

K€ B KQUe€CTBE OCHOBBI JIJIs1 (HOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJIe-
HUH;

4) MpPUOOpPETEHNE OMBITA MO IIAHUPOBAHUIO, OPTAHU3AINU U TIPOBEICHUI0 YUEHUYECKUX DKCIIe-
PHMMEHTOB: YMEHHE HaOII0aTh 3a XOJ0M IPOIIECCa, CAMOCTOSATEIBLHO MMPOTHO3UPOBATh €r0 pe3yibTar, Gop-
MYJIUPOBaThH 00OOIICHNS W BBIBOJIBI [0 PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, UCCIICTOBAHMS, COCTABIATh OT-

4y€T 0 MpoIeTIaHHOM padoTe;



PaboToii ¢ uadopmanueii:

5) YMEHHUEM BBIOMpATh, aHAIM3UPOBATH M HHTEPIIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUIAOB U
dopM mpeAcTaBICHHSA, NOITY4aeMyl0 M3 Ppa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISpHAs JHTeparypa Xu-
MHYECKOTO COJIepKaHMUs, CIIPaBOYHbIE TOCOOus, pecypchl IHTepHETa); KPUTHUECKU OIICHWBATh MPOTHUBOpE-
YHMBYIO U HEJJOCTOBEPHYIO HH(OpManuio;

6) YMEHHUEM MPUMEHATH Pa3JIMYHbIE METOJBI U 3alPOCHl IPU MOHUCKE U 0TOOpe MH(pOpMauu u
COOTBETCTBYIOUIMX IAaHHBIX, HEOOXOIUMBIX JUIS BBIMOJIHEHHS YYEOHBIX M TO3HABAaTEIbHBIX 33134 OIpe-
JeNEHHOTO THIA; MPHOOPETEHHE OMbITa B OOJIACTH HCIIOJIB30BAaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHNUE KYJIbTYPOW aKTHBHOTO HCIIOJIb30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM; CAMOCTOSI-
TEJILHO BBIOMPATh ONTHMAIbHYIO (hOpMY MpeICTaBICHUs HHPOPMALMY U WILTIOCTPUPOBATH pelIaeMble 3aja-
YH HECJIO)KHBIMU CXEMaMH, IMarpaMMaMu, IpyruMu popMamu rpaguky 1 nX KOMOHHAIMSIMY;

7) YMEHHUEM HCIIONb30BaTh U aHAIM3UPOBAThH B IMpoOLECCe YUEOHOW M MCCIIEe0BATEIbCKON Ies-
TEILHOCTH MH(POPMAIHIO O BIMSHUH IMPOMBIIUICHHOCTH, CEIbCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSIHUE
OKpY>Karolllel MPUPOIHON CPEbI;

YHHBEpCAIbHBIMI KOMMYHUKAaTHBHBIMU JICHCTBUSIMH

8) YMEHHEM 33/1aBaTh BOIPOCHI (B XOJ€ AMAJIOra W/WIN AUCKYCCUH) IO CYLIECTBY 00Cyk)IaeMoil
TeMbI, (OPMYJIMPOBATH CBOM MPEI0KEHNUS OTHOCUTEIIBHO BHIMOJIHEHUS MPeI0KEHHON 3a/1auu;
9) IPUOOpPETEHUE OMbITA MPE3ECHTAIMY PE3YIbTATOB BBINOJIHEHUS XUMUYECKOTO IKCIIEPUMEHTA

(;1abopaTtopHOro omnbITa, 1a00PaTOPHOIN PabOTHI MO UCCIEAOBAHNUIO CBOMCTB BEIIECTB, YUEOHOTO MMPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH ITO3HABATEIILHOW M HMCCIIEIOBATEINb-
CKOM JIeATEeNIbHOCTU IIPU PEIIEHUH BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE yuéra OOIIMX MHTEPECOB U cOrJja-
COBaHUS MO3UIMN (00CYX/IeHUsI, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAILIHMSI COBMECTHBIX JI€Hi-
CTBHI, OIIpe/ieIeHue KPUTEPUEB 110 OLICHKE KauecTBa BHIMOJIHEHHON paboThI U JIp.);

YHUBepCATbHBIMU PETYJIATUBHBIMU JICHCTBHUSIMHU:

11) YMEHHEM CaMOCTOSATEJIBHO OIpPENeNATh LEIH JAEATeNIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBAThH U MPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTH, BHIOMpaTh Hanbosee 3 dhek-
TUBHBIE CIIOCOOBI PELIeHNs y4eOHBIX M MO3HABaTENIbHBIX 3a7ay, CAMOCTOSITEIbHO COCTABIIATh WIN KOPPEK-
THPOBATh MPEUIOKEHHBIN AITOPUTM ACUCTBUI IIPU BBITOJIHEHUH 3a/IaHUN C yU4ETOM IOJIyYEHUSI HOBBIX 3Ha-
HUI 00 M3yd4aeMbIXx 00BbEKTaxX — BEIIECTBAX U PEAKLUAX; OLEHUBATh COOTBETCTBUE MOIYYEHHOTO pe3ysbTara
3asIBIICHHOM IICJIN,

12) YMEHHUEM HUCIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpejlaraeéMble B yCJIOBUHU 3aaHUH.

[IpenmeTHbIe pe3yIbTaTHI:

B cocTtaBe mpeaMeTHBIX pe3yiabTaTOB MO OCBOCHHIO 00S3aTENBHOTO COJIEPKaHMS, YCTAHOBIEHHOTO
naHHoi PabGouell mporpaMmoi, BBIAEISAIOT: OCBOEHHBIE 00YYarOIIMMKCS HaydHbIE€ 3HAHUS, YMEHUSI U CIIOCO-
Obl neiicTBui, cnenuduyeckre A MpeIMeTHON obiaacTu «XUMHsS», BUABI JESTEIbHOCTH MO MOIYYEHUIO
HOBOTO 3HAHWsI, €0 WHTEPIPETAINH, TIPE0OPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CH-
Tyausx.

[IpenmeTHbIe pe3ynbTaThl MPEACTABICHBI MO0 ToJaM OOYYEHHUS M OTPaKaloT cHhOpMHUPOBAHHOCTH Y
00yYaroImuxcst CIeyoIX YMEHUH:

8 KIIACC

1) PACKpbI8aAmMyb CMbICI OCHOBHBIX XMMHUYECKHMX TOHSATHHA: aTOM, MOJIEKYJIa, XUMHUYECKUH diie-
MEHT, TIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOJIHAS M HEOIHOPOJHAs), BAJIEHTHOCTh, OT-
HOCHUTENIbHAsl aTOMHAasi U MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas
JIOJIST XUMUYECKOTO JIEMEHTa B COCTUHEHHUH, MOJISIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb, DJICK-
TPOOTPHILIATENILHOCTh, CTENIEHb OKUCIIEHUS, XMMHUYeCKas peaklus, Kilaccu(uKalus peakiuil: peakiuuu co-
€IMHEHMSI, PEaKIINU Pa3JI0KEHUs, PEaKIIMH 3aMeIIeHHs, Peakllni 0OMEHa, 9K30- M YHIOTEPMHUECKUE PeaK-
UK, TeroBoi 3¢ddekT peakuuu; sApo aroma, JIEKTPOHHBIM CIOM aTtoMa, aTOMHas OpOUTalb, paguyc
aToMa, XUMHYECKasl CBsI3b, IMOJISIPHAS U HETIOJSIpHAst KOBAJICHTHAS CBSI3b, HOHHASI CBSI3b, NOH, KATHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

2) UTLTIOCMPUPOBAmMb B3aUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUH (CM. 1. 1) U IPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAILECHUN;
3) UCnoIbL306amMb XUMHUYECKYI0 CUMBOJIMKY JUIS COCTaBJICHUS (OpPMYJ BEIIECTB U YpaBHEHHA

XAMHYECKUX PEAKIIUN;
4) onpeodesims BAIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIIEHb OKHCIICHUS



3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; MPUHAIC)KHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COCTUHCHHMN
o (opmyrnam; BII XMMUYECKOH CBsI3U (KOBAICHTHASI U MIOHHAsI) B HEOPTAHUYECKUX COCTMHCHUSX;

5) packpvieams cmvica [lepuoauueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTpUPOBATh MOHU-
MaHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT UX NOJIOKEHUS B [lepuoanueckoit
CHCTEME; 3aKOHOB COXPaHEHHMSI MACChI BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS, 3a-
KOHA ABOTAJpO; onucevleams u xapaxmepuzogams Ta0nuuHy0 dpopmy lleproandeckoit CHCTEMBI XUMUYEC-
CKHMX DJIEMEHTOB: pa3iuyaTh IOHATHUS «TJaBHas moxarpymnma (A-rpymma)» u «mobounas moxarpymnma (b-
rpynmna)», Majible U OOJIbIINE MEPUOIBL; COOMHOCUMb 0003HAYCHHUSI, KOTOphIEe UMeIoTCs B Tabmuie «llepuo-
JIM4YecKas cucTeMa XuMuieckux 3yemMeHToB [. . MenjaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
ATOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3aps] siapa, 00Iee YUCIIO AIEKTPOHOB U paclpeelIeHUue X Mo
3JICKTPOHHBIM CJIOSIM);

6) KAaccuuyupoeams XUMUYECKHE JIEMEHTHI; HEOPIraHWYECKHE BEIIECTBA; XUMUYECKUE Peak-
1uH (110 YKCITY ¥ COCTaBy Y4aCTBYIOLIUX B PEAKIIUU BEIIECTB, M0 TEIUIOBOMY 3P heKTy);
7) xapaxkmepuzoseamv (onucviéams) 00IME XMMHUYECKHUE CBOMCTBA BEILLECTB PA3JIIMYHBIX Kjac-

COB, MOJATBEPKAasi ONMUCAaHWE MPUMEPAMHU MOJICKYJSPHBIX YPABHEHUM COOTBETCTBYIOUIMX XMUMHUYECKHX pe-
aKINI;

8) npocHo3upoeantd CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa, BO3MOX-
HOCTHU IIPOTCKAHUA XUMUYCCKUX HpeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX,
9) 6bl4UCIANMb OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYHO MACChl BCHICCTB; MACCOBYHO HOJIFO

XMMHYECKOT0 IEMEHTa 10 (hopMyre COeTMHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOJUTH pac-
YETHI 110 YPAaBHEHHIO XUMUUYECKON pPEeaKLny;

10) npUMeHsmb OCHOBHBIC ONIEPAIIMH MBICIHTEIBHOHN JESITEIBbHOCTH — aHAIN3 U CUHTE3, CPaBHE-
HHUe, 00001eHNne, CUCTeMaTU3alllI0, KIAaCCU(UKALIUIO, BBIABICHUE NPUYMHHO-CIICACTBEHHBIX CBSI3€H — JUIs
U3yUYEHHs CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIIHii; €CTeCTBEHHO-HAYYHbIE METOIBI MO3HAHMS — HaOIro-
JIeHHe, U3MEpPEHHE, MOCIUPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIIEHHBIN);

11) c1edo6amy TIpaBUIIAM TOJIb30BAHMS XUMHUYECKON TIOCYION U JIAOOPaTOPHBIM 000PYIOBAHUEM,
a TaKKe MpaBujiaM 0OpallleHHs ¢ BEIIeCTBAMU B COOTBETCTBUM ¢ MHCTPYKLHUSAMH I10 BBIIOJIHEHUIO Jlabopa-
TOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHUIO U COOMPAHHIO Ta3000pa3HbBIX BEIIECTB (BOAOPOAA M KUCIOPO-
J1a), IPUTOTOBIIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOW J10JIei paCTBOPEHHOTO BEILIECTBA; MIAHUPOBATh
¥ TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI MO0 PAcIO3HABAHHUIO PACTBOPOB MIETOYEH W KHCIOT C TIOMOIIBIO
UH/IUKAaTOPOB (JIaKMYC, (heHOIPTATICHH, METUIOPAHXK U Jp.).

9 KJIACC

1) PAacKpvleams CMblc/i OCHOBHBIX XMMUYECKHX MOHATUN: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKY-
Ja, MOH, KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CII0KHOE BEMIECTBO, BAJICHTHOCTH, YJIEKTPOOTPUIIATEIHHOCTH,
CTENEHb OKHMCIECHMS, XUMUYECKasl PeaklMs, XMMUYECKas CBA3b, TEIUIOBON (P PEKT peakluu, MOJb, MOJISIp-
HBI 00BEM, paCTBOP; AIIEKTPOIIUTHI, HEAIEKTPOIUTHI, SIEKTPOIUTHYECKAST TUCCOUAIMS, PEAKIIUH HOHHOTO
oOMeHa, KaTaJu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMBble PEaKLUH, OKUCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIC PEAKIMH, OKUCIIUTENh, BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUYECKasl CBS3b (KOBAJEHTHAas, MOHHAs, MeTa/NINuyecKas), KpUCTalJIMuecKas peleérka,
KOPPO3Hs METAJUIOB, CIUIaBBl; CKOPOCTh XMMHYECKOW PEaKIWH, TPEACTbHO JOMYCTHMas KOHIICHTPAIUS
(ITIK) Bemectna;

2) ULIIOCMPUPOBAMsb B3AUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH (CM. T1. 1) U IPUMEHSTH 3TH
MOHSATHS NPH OMMCAHUU BELIECTB U MX MPEBPALCHU;

3) UCNONb306aMb XUMHUYECKYIO CHMBOJIUKY ISl COCTaBIICHHS (DOpPMyI BEIIECTB M ypaBHEHUH
XUMHUYECKHX PeaKIuii;

4) onpedenams BAICHTHOCTh M CTETICHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB B COCIMHEHHSIX
Pa3JIMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMpeAeIEHHOMY Kilaccy COeAMHEHUi 1o (hopMyam; BUI
XUMHYECKON CBSI3M (KOBaJICHTHAsl, MOHHAsI, METAJUTMUECKas)) B HEOPTaHWYECKUX COCIMHEHUSX; 3apsi HOHA
0 XMMHUYECKOH (opMyJie; XapakTep cpellbl B BOAHBIX PACTBOpaX HEOPTaHUYECKUX COECTUHEHHM, THIl KpH-
CTAJUIMYECKOHN PEIIETKN KOHKPETHOTO BEIIECTBA;

5) packpvisams cmvica lepuognueckoro 3akoHa [I. M. MenneneeBa u 1€MOHCTPUPOBATH €T0
NIOHUMAaHME: OnuUcvblBams U xapakmepuszoeams TaOMUuHyo Gopmy Ilepnoauueckoil cucTeMbl XMMHUYECKUX
AIIEMEHTOB: Pa3IM4aTh MOHATHS «TJaBHas moarpymmna (A-rpynmna)» u «mobounas noxarpymnmna (b-rpynma)y,
MaJible ¥ OOJIbIINE MEPHOABI; COOMHOCUNMb 0003HAYEHUS, KOTOPble UMEIOTCS B NMEPUOJUUECKON Talnule, ¢



YHMCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHMsI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB W 3apsj sapa, oOriee
YHCIIO AJIEKTPOHOB M PACIpeeCHUE UX IO 3IEKTPOHHBIM CIOAM); 00bACHAMb O0IINE 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOMICTB 3JIEMEHTOB U MX COCJUHEHUH B Mpejenax MaibIX MEPHOJOB M IJaBHBIX MOATPYII C
Y4E€TOM CTPOCHUS UX ATOMOB;

6) Kaaccuguyuposams XMMUUYECKHE JIEMEHThI; HEOPIraHWYECKHE BEIIECTBA; XUMUYECKUE peak-
UK (110 YMCITy ¥ COCTaBYy yYaCTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIIOBOMY 3(h(eKTy, M0 N3MEHEHUIO CTe-
NEHEeH OKHCICHUS XMMUYECKHUX 3JIEMEHTOB);

7) xapakmepuzoeamo (onucviéamy) o0IIKE U CrIeNU(PUIECKIE XUMUIECKAE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEILLECTB, MOATBEP)KJasi ONMCAHUE MPUMEpPaMHU MOJEKYJSPHBIX M MOHHBIX YpPaBHEHHH COOTBET-
CTBYIOIMX XUMUYECKUX PEAKIUI;

8) cocmaensims ypaBHEHHs! JEKTPOIUTUYECKON JUCCOLMALMU KUCIIOT, IeJI0ue U cosel; mosn-
HBIC U COKpAIEHHBIC YPABHEHUS PEAKIMii HOHHOTO OOMEHA; ypaBHEHUS PEaKIIHid, MOATBEPKIAOIINX CyIIIe-
CTBOBAaHUE F€HETUYECKOM CBSI3U MEX/y BELIECTBAMU PA3JIMYHBIX KJIACCOB;

9) PpAacKkpuleéams CYITHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM MTOCPEACTBOM COCTaB-
JIEHUs HJIEKTPOHHOI0 OajaHca 3TUX PEAKLUMT;

10) NPOCHO3UPO6AMb CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI; BO3MOKHOCTH IPOTEKa-
HUSI XUMMYECKUX IPEBPALCHUN B PA3JIMUHBIX YCIOBHSIX;

11) 8bIYUCAAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB; MAacCOBYIO JIOJIIO
XMMHUYECKOI'0 3JIeMeHTa 10 (opMyJie COeIMHEHMSI; MaCCOBYIO JIOJIIO BEILECTBA B pacTBOPE; MPOBOJUTH pac-
YETHI 110 YPABHEHUIO XUMHUECKON peaKly;

12) cnedoeamy MpaBUIIaM I0JIb30BAHUSI XUMUUYECKON NOCY 10N U J1ab0paTOpHBIM 000PYJOBAHUEM,
a TaKKe MpaBuwiiaM oOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10 BBINOJIHEHUIO Jabopa-
TOPHBIX XUMMUYECKHUX OIBITOB 10 MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAaKa M YIJIEKUCIIO-
ro rasa);

13) npo6ooumsb pPeakLuy, IOATBEP)KIAI0IINE KAaUeCTBEHHBIH COCTaB PA3JIMYHbIX BELIECTB: PACIO-
3HABaTh OIBITHBIM ITyTEM XJIOPHUI- OPOMUI-, HOAM-, KapOoHaT-, pocdar-, cumkar-, cyabhar-, THIPOKCH/I-
MOHBI, KATHOHBI AMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOJAHBIX pacTBOpax Heopra-
HUYECKHUX BELIECTB;

14) npUMeHamMb OCHOBHBIE ONEPALIMN MBICIUTEIIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CpaBHE-
Hue, 000011eHne, CUCTEMATU3AIINIO, BBISIBJICHHE TPUUNHHO-CIIEICTBEHHBIX CBSI3€H — JJIsl U3yYeHUs] CBOMCTB
BEIIECTB M XUMHMUYECKUX DPEaKLUH; €CTeCTBEHHO-HAyuYHble METO/bl MO3HAHUs — HaOII0/leHUe, N3MEepeHue,
MOJICJINPOBAHUE, SKCIIEPUMEHT (peanbHbI u MBICJICHHBIN).

TEMATHUYECKOE INTAHUPOBAHUE

Bcero 136 4, u3 HuUX 74 — pe3epBHOE BpeMs

8 KITACC

(2 u B Hegento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

Tempbl, packpbiBaromue
JAHHBIH pa3aes Nporpam-
MBI, H KOJHMY€eCTBO 4aCOB,

OTBOJMMOE Ha UX U3YYeHHUe

OcHoBHbIE BH/IBI JIeSITEJIbHO-

OcHoBHOE conep:xaHue CTH 06yHAIOIHMXCS

Pa3nea 1. Ilepponavanpable XUMHYSCKHE TTOHATHSA (20 1)

Tema 1. Xumus — Baxxaas 00-
JIaCTh €CTECTBO3HAHUS U
MIPaKTUYECKON JeATETbHOCTH
yenoBeka (5 )

IIpeamer xumuu. Posb xumuu B
JKA3HU 4eJIOBEKA. XUMUS B CUCTEME
HayK. MeTo/1bl TO3HAHUS B XUMHUH.
Tena u BentecTBa. Pusnueckue
CBOMCTBA BEILIECTB. ATPEraTHOE CO-
CTOSIHHE BelecTs. YncThIe Bele-
ctBa 1 cMecu. CriocoOwI paszzene-
HUA cMeceil. Duznueckue u
XUMUYeCKHe siBieHus. [Ipu3naku u
YCIIOBUSI IPOTEKAHUSA XUMUYECKUX
geaxunn.

HAKOMCTBO C NIpaBUJIaMHu Oe3omac-
HOCTHU U IpuéMaMu pabOTHI B XU-
MUYECKOii 1ab0paTopuu.

JleMoHCcTpanyu

1. JIaboparopHoe 06opyaoBa-
HHUC.

2. PaznuuHbie BUIBI XUMHYE-

CKOU ITOCY/IBI.
3. O6pa3nbl BEMIECTB.

o PackpbIBaTh CMBICI U3ydae-
MBIX TOHSATHHA.

o PackpbIBaTh poiib XMMHHU B
NPHUPOJIE U KU3HH YEIIOBEKA,
e€ CBA3b C APYTUMH HayKaMU.

o Pa3nmnuatp 9HcTHIC BElIeCTBA
U CMECH; OJJTHOPOJHBIE U He-
OJTHOPOJIHBIE CMECH.

o Paznuyare pusnueckue u xu-
MHUYECKHE SIBICHUSI.

o Ompenenars NpU3HAKK XUMH-
YECKHUX PEaKIUil U yCIOBUS X
MIPOTEKAHMS.

CrnenoBarts npaBuiiam I0Jb30Ba-

HUSI XUMHYECKOM TTOCYION U J1a-

060paTopHBIM 000PYAOBAaHUEM, a

TaKXKe MPpaBUIaM OOpAILCHHS C

XMMHUYECKMMH BEIECTBAMHU B

COOTBETCTBUH C HHCTPYKLIUSMHU

10 BBIMOJIHEHUIO MPAKTHYECKUX




4. CriocoObI pa3eneHus cMecen
(¢punbTpoBaHUe, BRIMTAPUBAHUE, TU-
CTHJUISIIIHS, XpoMaTorpadus).
JlabopaTopHble U TPAKTUYECKHE
paboThI
Jlabopamopnvie onvimul:
Onucanne GU3NIECKUX CBOHCTB
BemiecTB. Pa3znenenue cMecu ¢ mo-
MOIIIbI0 MarHuTa. [Ipakmuueckue
abompi:

o 1. IlpaBuna paboTsl B 1abopaTo-
puu ¥ IpuéMBbI 0OpaleHus ¢ 1ab0-
R_aTOpHBIM 00opy/I0oBaHUEM.

o 2. Paznenenue cmeceit (Ha npu-
Mepe OUYMCTKH [TOBAPEHHOM COJIH)

paodoT.

» [InanupoBaTh ¥ NPOBOAUTH
XUMHYECKHUH SKCIIEPUMEHT I10
U3YYEHUIO U ONMCAHUIO (pH3H-
YECKUX CBOMCTB BEIIECTB,
Croco00B pa3zesieHus: cMeceit
BEIIIECTB.

m lcnonp30BaTh Mpy BHIMOTHE-
HUU y4eOHBIX 3aJJaHUM U B
IpOIECCe UCCIIeI0BATEIbCKON
JESATEIIbHOCTH HAy4HO-
HOIYJISPHYIO JIUTEPATYPY XHU-
MHUYECKOT0 COJIepP KaHMUs,
CIIPaBOYHBIC MaTePUAIIBI, pe-
cypcesl MHTEpHETA.

BricTpanBath pa3BEépHyThIe

NMCbMEHHBIE M YCTHBIE OTBETHI C

ornopoi Ha UH(POPMALIHIO U3

y4eOHHUKa U CIPABOYHBIX MaTe-
puaoB, rpaMOTHO UCIIOJIb30BaTh

U3YYEHHBIN MOHATUIHBIN amnma-

paT Kypca XUMUU

Tema 2. BemectBa n xumuue-
ckue peakiuu (15 1)

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHUE
AJIEMEHTHI. 3HAKHU (CHUMBOJIbI) XU-
MHUYECKHUX JIEMEHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE yYEHUE.
Xumudeckas popmyna. Banent-
HOCTb aTOMOB XMMHUYECKUX dJIe-
MEHTOB. 3aKOH ITOCTOSIHCTBA COCTa-
Ba BeulecTB. OTHOCUTEIbHAS
aToMHas Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHas Macca. MaccoBas
JI0J11 XMMMUYECKOTO 3JIEMEHTA B CO-
ennHennu. dusnyeckue u XuMuye-
CKHeE sBJIeHUS. XUMHUUYECKasl peak-
uus. [lprusnaku u ycnosus .
IIPOTEKAaHUs XMMHUECKUX PEaKLUi.
UMUYECKHE YPABHEHMUS.
Tunbl XUMHUECKUX peakuui (co-
€IMHEHUs, PA3JI0KEHUsI, 3aMele-
HUs, OOMeHa). 3aKOH COXPaHEHHUS
MaccChl BEIIECTB.
M. B. JIOMOHOCOB — y4€HBIIi-
SHIUKJIONEHUCT.
HemMoncTpauun
®dusnyeckue sBiIeHUs (pacTUpaHue
caxapa B CTYIKE, KHIIEHUE U KOH-
JeHcalus BOJBI U T. [1.).
XUMHYECKue SIBIEHUS (TOpeHHe
CBEYH, Pa3IOKEHHE caxapa, B3au-
MOJIENCTBUE CEPHOM KUCIIOTBI C
XJIOPUIOM Oapusi, pa3ioKeHue THI-
poxcuna meau(II), B3aumogencreme
JKees3a ¢ Cepou, B3aUMOIEUCTBHE
JKeJe3a C paCTBOPOM COJIU Me-
au(1I)). y
OnbIT, MITIOCTPUPYIOIINN 3aKOH
COXPaHEHMSI MACCHI.
JlabopaTopHble U MPAKTUYECKUE
paboThI
Jlabopamopnule onvimuol:
[Tpumepsl émnqecxnx SBJICHUU
%_liIHaBJIeHI/IC BOCKQ, TassHHE JIbJIA).
pUMEpbl XUMUYECKUX SBICHUI
(poKaIMBaHKUE MEHOM ITPOBOJIO-
KU, B3aMMOJIEHCTBUE MeTIa C KUCIIO-
TO). MoJien aToMOB U MOJIEKYIL.
Buviuucnenus
— OTHOCHUTEIILHON MOJIEKYJISIPHOMI
Macchl BEIIECTB;
MacCOBOM J0JIM XUMUYECKOTO 3JIe-
MEHTa 10 (hOpMyJIe COSTUHECHHUS

m [Ipumensars ecrecTBeHHO-
Hay4yHbI€ METO/Ibl [T03HaHUA (B
TOM 4McJiie HAaOI0eHNe, MO-
JeJIMPOBaHKE, IKCIIEPUMEHT)
¥ OCHOBHBIC OIIEPALUH MbIC-
JUTEIbHOMN eSTETbHOCTH
(cpaBHEHHE, KITACCH(HUKAIIHS)
JJISl U3y9EHHs BEECTB U XH-
MHUYECKUX PEAKIIMH.

m PackpbIBaTh CMBICI U3y4ae-
MBIX IOHATUHN U 3aKOHOB U
IPUMEHSATh OTH ITOHATHUS IIPH
OIMCAHUU CBOMCTB BEILLIECTB U
UX MPEBPALLECHUN.

Paznuuath Qusnueckue u XuMu-

YECKUE SIBICHUS, OOBSACHATH UX

CYLIHOCTb C TOYKHU 3PEHUSI aTOM-

HO-MOJIEKYJISIPHOTO YUEHHUS.

» Onpenenars Npu3HaKH XMMH-
YECKUX peaKklni, YCIOBUS UX
IPOTEKAHUS.

m OOBACHATH CyIIHOCTD (HU3H-
YECKUX U XMMHUYECKHUX SIBJIE-
HUH C TOUKH 3PEHUSI AaTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

m Krnaccuduuuponats Xxumuye-

CKHE PEAKIUHU (I10 YUCILY U

COCTaBY pearupyromumx u o0-

}éasy}onmxcs{ BEIIIECTB).

OCTaBJIATh (hOPMYJIbI OMHAP-

HBIX BEUIECTB 110 BAJIEHTHOCTH

1 ONpeeNsATh BaJIeHTHOCTh 110

%)OpMyJIaM BELIECTB.

acCTaBIATh KO (OULIUEHTHI

B YPaBHEHHSAX XUMUYECKHX

€aKLni.

» Crenosare npaBuiiaM IoJb30-
BaHUS XMMHYECKON NOCYA0M U
1a0opaTopHbIM 000pyIOBaHU-
€M, a TaKkXe MpaBujam oopa-
LICHUSI C BELIECTBAMH B COOT-
BETCTBUHU C UHCTPYKIUSAMHU 110
BBITIOJTHEHUIO JTA0OPATOPHBIX
XUMHUYECKHX OIBITOB.

Hcnonb30Barh PY BBIOITHEHUH

yueOHBIX 3aJJaHUI U B TIpOIecce

HUCCIIEI0BATEIbCKON AeSITEIILHO-

CTH HAY4HO-TIOIYJIIPHYIO JINTE-

parypy

XUMHUYECKOT0 COJIepKaHus,

CIIPaBOYHBIE MaTEpUAIIbI, PECYP-

cel IHTepHera.

m BricTpauBath pa3BEpHyThHIE

IMCbMEHHBIE ¥ YCTHBIE OTBETHI €

oTopoit Ha HHGOPMAITHIO U3

YUEOHHUKA U CIIPAaBOYHBIX MaTe-

pHaJIoB, FPAMOTHO HCII0JIb30BATh




W3YYECHHBIN NOHATUUHBIN arma-
paT Kypca XUMUHU

Pa3nen 2. BaxxHelne nIpeCTaBUTEIM Heopraundeckux Beniects (30

4)

Tema 3. Bo3ayx. Kucnopon.
[Tonsitre 06 o}llc)énﬂax (5pq)

Bo3ayx — cmech razoB. CocTaB BO3-
nyxa. Kucnopoa — 3neMeHT u npo-
ctoe BeuiecTBo. O30H — alIOTPOII-
Hasi MOU(pUKaLHS KHUCIOPO/a.
HaxoxneHnue kucimopoia B mpupo-
ne, PU3MYECKUe U XUMUYECKUE
CBOIICTBA (peaKkIuy OKUCIEHUS, TO-
penue). Y ClIoBHsI BOSHUKHOBEHHUS U
ngerameHH;I ropenus. [Tonsitue
00 OKCHJAX.
Crioco0bI mosryueHust KUCIopo/a B
71a00paTOPUU U IPOMBIIUICHHOCTH.
[Ipumenenue kuciopoaa. Kpyroso-
}%OT KHCIIOPOAA B IPUPOJIE.
erIoBOi 3(PPEeKT XMMUIECKOH pe-
aKIIUU, TIOHATHE O TEPMOXUMHYE-
CKOM ypaBHEHHH, 3K30- U SHIOTEP-
MUYECKUX PEAKITUSX.
TorumBo (HeTh, yroiab U METaH).
3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro
NpeJOTBpAlLeHHS. Y CUJICHHE T1ap-
HUKOBOTO 3 deKTa, pazpyuieHue
030HOBOT'O CJIOSI.
%eMOHCTpaHI/II/I

3aumoericTBre Gocdopa, cepbl U
JKelesza ¢ KUCI0pOJIoM (BO3MOXKHO
HCIIO0JIb30BAHNE BUJICOOTIBITOB).
Omnpenenenue conep:kanus KUCIO-

0/1a B BO3/IyXe€.

TBITHL, IEMOHCTPUPYIOLIHIE YCII0-
BUS BOSHUKHOBEHHUS U TIpeKpaliie-
HUS TOPCHHUSI.

JlaGopaTopHble U TPAKTUYECKUE
a0O0ThI

abopamopHulll ONbIM:
O3HakoMJIeHUE C 00pa3laMu OKCH-
noB. [Ipakxmuueckas paboma:

Ne 3. Tlomyuenue u cobupanue Kuc-
JI0OPOJ1a, U3YYEHHUE €ro CBOMCTB.
Bviuucnenus MOIEKyIsspHOU MacChl
KHCJIOPOJIa M 030Ha HA OCHOBAHUU
ATOMHOU MacChI

XUMHUYECKOTO dJIEMEHTa

m PackphIBaTh CMBICIT U3y4ae-
MBIX MOHSTUM U IPUMEHSATD
STH IIOHATHS IIPU OIMCAHUU
CBOMCTB BEILECTB U UX IIpe-
BpAIllEHUH.

m XapaKkTepu3oBaTh é)OHI/ICbIBaTB)
COCTaB BO31yXa, (PU3HIECKHE
U XMMHUYECKNE CBOMCTBA KHC-
J0pOAa, CIIOCOOBI €ro MOoJTy-
YEeHUs, IPUMEHEHHUE U 3Haye-
HUE B PUPOJIE U KUZHU

YeJI0OBEKA.

m CpaBHUBATH PEAKIIMU TOPEHUS
1 MEJIEHHOT'O OKHUCIICHMUSL.

m Cobupatb npubOpHI AJIs MOITY-
YEeHUsI KUCIIOpoa (BbITECHE-
HUEM BOJIbI M BO3/IyXa).

Pacnio3naBath ONBITHBIM MTYTEM

KHCJIOPOJL.

m Mcnosb30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsl COCTaBIICHUS
(opMyn BEIECTB, MOJIEKY-
JSIPHBIX YPAaBHEHUM XUMHUE-
CKMX PEaKkLHi ¢ y4acTHEM
KHCIIOPOJa.

m OOBACHATH CYIIHOCTH IKOJIO-
THYECKUX TPOOIIeM, CBSA3aH-
HBIX C 3arpsi3HEHUEM BO3/yXa.

CrnenoBaTh mpaBuiam 6e3orac-

HOM paboThI B 1abopaTopuy IIpH

UCIIOJIb30BAaHUN XUMUYECKON

MOCY/Ibl U 000PY/I0BAaHMS, & TaK-

e MpaBujIaM 0OpalleHus ¢ ro-

PIOYMMH BEIIECTBAMU B OBITY.

m [[maHupoBaTh M OCYIECTBIISATD
Ha MPaKTUKE XUMHYECKUE
SKCHEPUMEHTBI, TPOBOIUTH
HaAOJIOICHUS, JIeJIaTh BBIBOILI
10 pe3yJibTaTaM dKCIepu-
MEHTA.

m Y4acTBOBAaTh B COBMECTHOM
pabote B rpymrie.

Hcnonb30Bath MPH BBITOIHEHUH

yueOHBIX 33JJaHUI U B TIpoIecce

HCCIIEA0BATENIbCKOM IEATEIBHO-

CTU HAyYHO-TIOMYJISIPHYIO JIUTE-

paTypy XMMHUYECKOT'O COJIepKa-

HUS, CIIPaBOYHbIE MaTE€pPHAJIbI,

pecypcel TaTEpHETA.

m BricTpauBarth pa3BEpHYTHIE

MMUCbMEHHBIEC U YCTHBIE OTBETHI C

OTopoii Ha MH(OPMAIHIO U3

y4eOHHUKa U CIPAaBOYHbBIX MaTe-

pHaoB, TPaMOTHO HCIIOJIb30BaTh

W3y4YEHHbIN NOHATUITHBIN arna-

paT Kypca XUMUU

Tema 4. Bonopoa. ITonsitue o
KHCTIOTaX U COJIAX (5 1)

Boaopoa — aiieMeHT ¥ IpocToe Be-
miectBo. Haxoxnenue B mpupoze,
busznyecKkrue 1 XUMUYIECKHe CBOK-
cTBa (HA IpUMEPE B3aUMOICHCTBUS
C HEMeTaJUIaMH U OKCUIAMU METaJl-
JIOB), IPUMEHEHHE, CTIOCOOBI MOITY-
YCHMUSL.
[ToHsITHE O KUCIOTaX U COMSX.
ﬁeMOHCTpaLII/II/I

OJIy4eHHE, COOMpaHue M pacro-
3HaBaHUE BOJOPOJA.
["openune Bomopoa.
BsaumopeiicTBie Bojopoia ¢ OKCH-
oM meau(IT).
JlabopaTopHble U TPAKTUIECKHE

a0O0TBI 3

abopamopmblii onelm.:
BzaumopeiicTBie KUCIOT ¢ MeTal-
namu. Ilpakmuueckasn paboma:
Ne 4, TlonydeHue u coOMpaHKE BO-

m PacKpBIBaTh CMBICI H3y4aEMBbIX
HOHATHH U IPUMEHSATH 3TH TIOHS-
THS IIPH ONMCAHUU CBOWCTB BE-
LIECTB U UX MpEBpaIleHUH.

m XapaKTepu30BaTh (ONUCHIBATH)
¢busnyeckue 1 XUMHYECKHE
CBOMWCTBA BOAOPOAA, CIIOCOOBI
€ro MOJy4YEHUs], IPUMEHEHHE.

" obupath npuodop At
MOTY4EHHsI BOJIOPOJA.
= Mcnonb30BaTh XuMmuue-

CKYIO CUMBOJIUKY JIJIsl COCTaBIie-
HMS (OPMyYIT BELIECTB, MOJIEKY-
JSIPHBIX YPAaBHEHUH XUMHUYECKUX
]éeaxumﬁ C y4aCTHEM BOAOPOJA.
JIe7I0BaTh MpaBmiIaM Oe3orac-
HOM paboTHI B 1a00PATOPHHU IIPH
HUCIIOIb30BAHUN XUMUYECKON
MOCYIbI M1 000pYOBaHUS, a TaK-
’Ke IIpaBHjIaM ODpaleHus ¢ ro-




JI0pPOJ1a, U3YYEHHUE €TI0 CBOMCTB.
Buviuucnenus — MonexkynsipHoit mac-
CBbI BEIIIECTBA HA OCHOBAHUU aTOM-
HOM MacChl XUMHUYECKHX DJIEMEHTOB

PIOYHMMH BEIIECTBAMH B OBITY.
m[[1aHMpoBaTh U OCYIECTBIIATH
Ha MPaKTUKE XUMHUECKUE IKC-
MEPUMEHTBHI, TPOBOIUTH HAOIIO-
JIEHUs, 1eNIaTh BBIBOABI 110 pe-
3yJIbTaTaM YKCICPUMEHTA.

94acTBOBATh B COBMECTHOM pa-
00Te B IpyIme

Tewma 5. KonnuecTBeHHbIC
OTHOIIICHUS B XUMHH (4 1)

KonuuectBo BewectBa. Moinb. Mo-
JisIpHasi Macca. 3aKoH ABOrajapo.
Mounsipabiii 00BEM ra3oB. Pacuérer
10 XUMHYECKUM YPABHEHUSIM.
HemoHcTpanus

OO0pa3ipl BEmecTB KOTHIEeCTBOM |
MOJTb.

Buviuucnenus — o0bEMa, KOIMUeCTBa
BEIL[ECTBA ra3a Mo €ro U3BECTHOMY
KOJMYECTBY BEILECTBA WU 00BEMY;
00BEMOB ra3oB MO YPaBHEHHUIO pe-
AKX HA OCHOBE 3aKOHA 0ObEMHBIX
OTHOUIEHUI ra30B

n PackpeIBaTh CMBICIT U3Y-
YaeMbIX ITOHATUI U IPUMEHSTh
9TH MOHATHS, & TAKKE U3yUEH-
HBIE 3aKOHBI M TEOPUHM UL Pe-
LICHHs PAaCUETHBIX 3aJau.

= BIUUCIISITH MOJISIPHYIO
MAaccCy BEIECTB; KOJUYECTBO
BeIllECTBa, 00BEM raza, Maccy
BEILIECTBA;

L] [IpoBoaUTH pacy€Tsl 11O
YPaBHEHUSIM XMMHUYECKUX PeaK-
IIMH: KOoJIM4YecTBa, 00bEMa, Mac-
Cbl BEILECTBA 10 U3BECTHOMY KO-
JIU4YecTBY, 00BEMY, Macce
peareHTOB WIH NIPOAYKTOB peak-
17078

m BricTpanBarhs pa3BépHyThIE
HNUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha MH(OPMAITHIO U3
Y4€OHHUKa U CIIPAaBOYHBIX MaTe-
pHAJIOB, IPAMOTHO MCII0JIb30BATh
U3YYEHHBIN OHATUIHBIN amnmna-
paT Kypca XuMUu

Tema 6. Bona. Pacteopsl. [1o-
HATHE 00 OCHOBaHUSX (5 )

dusuyeckue CBOMCTBA BOAbI. AHa-
JIU3 U CUHTE3 — METO/bI U3YUCHUS
COCTaBa BOJIbI.

XuMHu4ecKkue CBOMCTBa BOIBI (pe-
aKLIMY C METAJUIAMU, OKCUIAMU Me-
TaJJIOB U HeMeTanno]gl).
CocraB ocHoBaHuil. [lonsitue 06
WHUKATOpax.

Bopa kak pactBopuresb. PacTBopsbl.
PacTBOpUMOCTbH BEILIECTB B BOJIE.
HacebiienHpie ¥ HEHACHITIICHHBIE
pacTBOpbl. MaccoBas 07151 Bellle-
CTBa B pacTBOpE.

Ponb pacTBOpoB B IpUpoOJE U B
JKU3HU yenoBeka. KpyroBopoT Boib
B IIpHUpoOJie. 3arpsa3HEHHE IPUPO-
HbIX BoJI. OXpaHa ¥ 04YMCTKA TPH-

OJIHBIX BOJI.

€MOHCTpALUU
ONEKTPOJIM3 BOJIBI, CUHTE3 BOJBI,
B3aMMOJICHCTBHE BOJIBI C METAaJLIA-
mu (Na, Ca) (BO3MOXHO HCIOJIb30-
BaHME BUICOMATEPHUAIIOB).
PacTBopeHue BemiecTB ¢ pa3muuHOM

ACTBOPUMOCTHIO.

CCJIEIOBAHME PACTBOPOB KUCJIOT M
1IeJI04€ei C MOMONIbIO UHIUKATO-
poB. JlaGopaTtopHbIe U TTpaKTHYe-
CKHE paboThI
[TpakTrdeckas pabora:

Ne 5. ITpurotoBieHue pacTBOpPOB ¢
OIPENENEHHON MaCCOBOM J0JIEH

ACTBOPEHHOTO BEILIECTBA.

bIYUCTeHUsl — C UCTIOJIb30BAaHUEM
MOHSITHSI «MaccoBast 10JIsl BEIIECTBA
B pacTBOpe»

PackpeiBaTh CMBICI M3ydaeMbIX
TOHATUI U NPUMEHSATE TH 110-
HATHS IIPU OIIMCAHUU CBOKCTB
BEIIECTB U UX MPEBPAILECHUN.
XapaxkTepu30BaTh (PU3UIECKUE U
XUMHYECKHE CBOICTBA BOJIBI, €€
POJIb KaK pacTBOPUTEIS B IIPH-

OJIHBIX IIpoleccax.

OCTaBIIATh YPABHEHHS XUMUYE-
CKHX pEaKlU{ C y4aCTHEM BO/IBI.
OOBACHATH CYIIIHOCTh SKOJIOTH-
YeCKHUX Mpo0JjIeM, CBSI3aHHbIX C
3arpsi3HEHUEM MPUPOIHBIX BOJL,
CIIOCOOBI OYMCTKH BOJIbI OT MPHU-
MECEH, MepBI II0 OXPaHE BOJ OT
3arpsi3HeHUs.

[1nanupoBaTh U OCYLIECTBIISTh
Ha MpaKTHKe XMMHUYECKHE IKC-
MIEPUMEHTBI, IPOBOJUTH HAOIIO-
JICHUSI, 1e1aTh BHIBOJIBI 110 pe-
3yJIbTaTaM YKCIEPUMEHTA.

JIeZI0BaTh MpaBmiIaM Oe3orac-
HOM paboTHI B 1a0OpaTOpPHU IIPH
MCIIOJIb30BaHUU XUMUYECKOU
TOCY/IbI M 000pYOBaHUS.
[TpoBOIUTH BHIYMCIICHUS C TIPH-
MEHEHHEM TOHATHS «MacCoBast
JI0JISl BEIIECTBA B PACTBOPEN.
Hcnonp30BaTh NPy BBIIOTHEHUH
y4€OHBIX 33JJaHHH U B TIPOLIECCE
HCCIeI0BaTeNbCKOM 1eATeIbHO-
CTH HAY4YHO-TIOMYJIAPHYIO JIUTe-
paTypy XMMHUYECKOTO COJIepKa-
HUS, CIIPaBOYHbIE MaTEepPHAJIbI,
}éecypcm Hurepnera.

BICTPauBATh Pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UH(OPMALIHIO U3
Y4EOHHKA U CIIPABOYHBIX MaTe-
pHUaoB, TPaMOTHO HMCTIOJIb30BaTh
WU3YyYECHHBIN NOHATUUHBIN arnma-
patT Kypca XUMHH

Tema 7. OcHOBHEBIE KITaCCBI
?lelop)l"aHI/I‘IGCKI/IX COEIMHEHN I
q

Knaccudukanus HeOpraHMuecKux
COCIMHEHUN.

Oxkcubl: cocTaB, Ki1accuGUKaIvs
(oCHOBHBIE, KUCIIOTHBIE, aMmdoTep-
HBIE, HecosIeo0pa3yrolre), HOMCH-
KJaTypa (MexXayHApPOIHAS ¥ TPUBH-

n Knaccudumnuposars usy-
4aeMbI€ BENIECTBA 110 COCTaBY M
CBOWCTBAM.

n Cocrapnars GopmyIibl
OKCHJIOB, KHCJIOT, OCHOBaHUH,
coJIel U Ha3bIBaTh UX 110 MEXK/Y-




anpHas). [Tomyuenue u XuMu9IecKue
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHJIOB.

OcHoBaHUs: COCTaB, KJIaccu(puka-
1Ms, HOMEHKJIaTypa (MexXIyHapo-
Has U TpUBUAJIbHAA), GU3UUECKUE U
XUMHUYECKHE CBONCTBA, CIIOCOOBI
nosrydeHus. Kucinotrsl: cocras,
KJ1accuduKalus, HOMEHKIIaTypa,
buznyecKkue 1 XuMUYEeCKre CBOM-
CTBa, CIIOCOOBI OTYYCHHUSI.

Psn aktuBHOCTH MeTaiuioB. Conu
%CpeILHI/Ie)Z HOMEHKJIaTypa, CIIOCOo-
bl TIQJTy9€HMSI, B3AUMOJICHCTBHE

coJiell C MeTasllaMu, KUCI0TaMH,
1IeJI0YaMU U COJISIMH.
['eneTnueckast CBSI3b MEXKY Kiac-
caM¥ HEOpPraHWYeCKUX COoe/IhHe-
HUM.
JemoncTpanyuu
O0pa3ibl HEOPraHUYECKUX BEIECTB
A3JIUYHBIX KJIACCOB.
3aMMOJIEHCTBUE PacTBOpA CEPHOU
KHUCJIOTHI ¢ OkcuioM meau(IT).
Peakuus HerTpanuzaiuyu.
BriTecHenue ogHoro Metauia apy-
THM U3 pacTBOPA COJIH.
JlabopaTopHble U MIPaKTUYECKHE
paboThI
Jlabopamopmvie onvimol: Bzaumo-
JIEHCTBUE KUCIOT C METaJNIaMHU.
[Tomyyenue HEPaCTBOPUMBIX OCHO-
BaHWW. B3anmojelicTBHE HEPACTBO-
UMBIX OCHOBAaHUH C KUCIIOTaMH.
aznoskenue rugpokcua meau(Il)
IIPU HarpEeBaHUU.
pakTuyeckas padora:
No 6. Pemnienue skciepuMeHTaIb-
HBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHMYECKUX COENANHE-
HUW.
BbrunciieHus — o ypaBHEHHUSIM XH-
MUYECKHX PEaKLINM

HApOJHON HOMEHKIIATYPE.
m [[porno3upoBars cBOICTBA Be-
LIECTB Ha OCHOBE OOLINX XUMHU-
YECKUX CBOMCTB U3y4EHHBIX
KJIACCOB/TPYIII BEUIECTB, K KOTO-
PBIM OHH OTHOCSTCA.
m CoCTaBIIATH MOJIEKYJISIPHBIE
YPaBHEHUS PEAKLUH, UILTHOCTPHU-
PYIOIIMX XUMHUYECKHE CBOMCTBA
U CTIOCOOBI MOTYYEeHHsI BEILIECTB
M3YYCHHBIX KJIACCOB/TPYIIII, a
Tak)Ke MOATBEPKIAOIINX TeHe-
TUYECKYIO B3aUMOCBSI3b MEXKY
HUMH.
n[Ipou3BoUTH BEIYKCIIEHUS IO
YPAaBHEHMAM XUMUYECKUX PEaK-
1107078
m [lnmanupoBath U OCyIIECTB-
JSTHh Ha MPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTEHI, IPOBOIUTH
HAOJIO/IEH U, JIeJaTh BHIBOJIBI 110
pe3ysbTaTaM dKCIEpUMEHTA.
n CrnenoBath IpaBuIamMm
Oe3omacHOM paboThI B 1ab0paTo-
PUM IIPH UCIIOJIb30BAHUH XHMMH-
YECKOH TOCY/BI U 000PYA0-
BaHUSI.
s lcnonws3oBaThk npu BbI-
MOJIHEHUU YIeOHBIX 3aJIaHUH U
B IIPOLIECCE UCCIIEI0BATENb-
CKOH J1eATeIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPY XH-
MUYECKOT0 CO/Iep KaHMUsl, CIIpa-
BOYHBIE MaTe€pPHAIIbI, PECYPChHI
WNutepnera.
= BICTpauBaTh Pa3BEPHY-
ThIE IUCEMEHHBIE U YCTHBIE OT-
BETHI C OMOPOI Ha HHPOPMAITHIO
U3 yueOHHKA U CTIPAaBOYHBIX Ma-
TEPUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh W3YYCHHBIN MOHSATUHHBINA
anmapat Kypca XUMHH

Paszgea 3. Tleproanueckuii 3akon u [lepuoanueckas cucrema xumuyeckux 3semeHToB /. 1. Menne-
neeBa. CTpoeHHe aTOMOB. XuUMHUecKas CBsi3b. OKHMCIUTEIFHO-BOCCTAHOBUTENbHEIC peakuuu (15 )

Tema 8. Tlepnonnueckui 3a-
KOH u Ilepnonnueckas cucre-
Ma XMMHYECKUX AJIeMEHTOB /.
H. MenpgeneeBa. CTpoeHue
atoma (7 1)

ITepBble MOMBITKU Knaccnﬁnxaunn
XUMUYECKUX AieMeHTOB. [lonsaTue
0 TPYIIax CXOIHBIX AJIEMEHTOB
(1IeT0YHBIE U IIET0YHO3EMENbHBIC
Meiannm, raJIoreHbl, UHEPTHBIE ra-
3b1).
DJeMeHTHI, KOTOPbIE 00pa3yIoT aM-
%OTGPHBIC OKCHJIbI ¥ THAPOKCHUJIBL.

epuoaNYEeCKHi 3aK0H U [lepuoau-
YyecKas CUCTEMa XUMUYECKHX AJie-
menToB /I. 1. Menneneesa. [lepuo-
JIbI, TPYIIIIBI, TIOTPYIITIEI.
PU3NYECKUN CMBICI OPSIKOBOIO
HOMeEpa 3JIEMEHTa, HOMEPOB MIEPUO-
Jla ¥ TPYTIITHIL.
Crpoenue atomoB. CocTaB aTOM-
HBIX szep. M30Tonsl. DIeKTpOHBI.
Ctpoenue 3J1eKT80HHLIx 00010UeK
aTOMOB MepBbIX 20 XUMUYECKUX
anemeHToB [leproaudeckoit cucre-
Mol /1. 1. MenneneeBa. Xapakrepu-
CTHUKAa XMMHUUYECKOTO 3JIEMEHTA 0
ero nosiokeHuro B [lepunognueckon
cucteMe JI. I. Menneneena.
3nauenue [lepuognueckoro 3akoHa
u [lepmonueckon CUCTEMbI XUMHU-
YECKMX AJIEMEHTOB JIJIS1 PA3BUTHS
Hayku U npakTuku. [[. 1. Mennene-
€B — YUYEHBIH, [TeJaror U rpaxaa-
HUH.
%eMOHCTpaL{I/H/I

OpPOTKOIIEPHOIHAS U JUTMHHOIIE-
puoanas popmsl [leproanueckoi
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB

m PackpbIBaTh CMBICII IEPUOAU-
YECKOTr'0 3aKOHa.

m[loHMMaTH CymecTBOBaHHME I1e-
PHOJMYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHUX JIEMEHTOB
(M3MeHeHne pauyCcoB aTOMOB U
3JIEKTPOOTPULIATENILHOCTH) U UX
COEIMHEHU OT MOJIOXKEHUS B
MIEPUOIUYECKON CHCTEME U CTPO-
€HUs aToMa.

m Y CTaHaBIMBATh CBSA3b MEXKIY
MI0JIO)KEHHUEM DJIEMEHTA B MepHo-
JUYECKON CUCTEME U CTPOEHUEM
ero atoma (CoCTaB M 3apsia sJipa,
o0111ee YrCIIo JIEKTPOHOB U pac-
MIPENIETIEHUE UX 110 JIEKTPOHHBIM
CIIOSIM).

m [IpornosupoBath Xapaxkrep us-
MEHEHUS CBOWCTB 2JIEMEHTOB U
WX COEAMHEHUH MO rpymmam u
nepuonam Ilepnoguueckoit cu-
cTeMBbl. XapaKTepU30BaTh XUMH-
YEeCKHUE 3JIEMEHTBI IEPBBIX TPEX
MEPUOJIOB, Kallusl, KaIbIHSI 110 UX
1oJjoxeHuto B Ilepuoanueckoi
cucteme /1. 1. Menpeneena.

m Ciie1oBath npaBuiiaM Oe3orac-
HO pabOTHI B TaGOpaTOpUy IIpH
HCIIOJIb30BAaHUH XUMUYECKON
TOCY/IbI M1 000PYAOBaHUS.

m BeicTpauBath pa3BEpHYyTHIC
MMACbMEHHBIE U YCTHBIE OTBETHI C
oTopoit Ha HHPOPMAITHIO U3
Y4€OHMKA U CIIPABOYHBIX MaTe-




. 1. Menneneena.
O3znakomiieHHe ¢ 00pa3amu Me-
TaJJIOB U HEMETAJIJIOB.
JlabopaTopHble U TPAKTUYECKHE
paboThI

Jlabopamopnuiil onvim:
B3auMoeiicTBre THIPOKCH 1A TIHH-

Ka ¢ paCTBOpaMH KHMCJIOT U IIEJIO-
qycu

pHaIOB, TPAMOTHO MCII0JIb30BaTh
W3y4YEHHBIN NOHATUITHBIN ara-
pat Kypca XUMUH.

m lcrionbs30BaTh NMpy BBINOJIHE-
HHUH yIeOHBIX 3aJaHUIH TEKCTHI
y4eOHHUKa, CIPaBOYHbIE MaTEPU-
ansl (Ileproguyeckyro cuctremy
XUMHUYECKUX dJjiemeHToB [[. 1
Menneneena, Tabauily pacTBo-
PUMOCTH KHUCJIOT, OCHOBAaHHUI 1
COJIEN B BOJIE, DJIEKTPOXUMHYE-
CKHUH psiJi HAIIPSDKEHU MeTal-
JIOB).

mlIcnionb30BaTh IpH BHINIOTHE-
HUU y4eOHBIX 3a/IaHUI U B MPO-
1[€CCE UCCIIEI0BATEILCKOM Aes-
TEJIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEpPATypy XUMUYECKOTO CO-
JIepKaHUsl, CIPABOYHBIE MaTEPH-
aJipl, pecypcel MMHTepHETa

Tema 9. Xumnueckas CBs3b.
OKHUCINUTEIBHO-BOCCTAHOBH-
TeJIbHBIE PEAKIHH (8 1)

Creneun okuciaeHus. OKUCINUTEID-

HO-BOCCTaHOBUTEJIbHBIC PEAKIIHH
(OBP). IIpoueccol okuciaeHus u
BOCCTaHOBJICHUS. OKUCIUTETH U
BOCCTaHOBHUTEIIH.

JeMoHcTpanuu

OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIHH: T'O-
pEeHHE, PEaKIIuu Pa3IoKEHUS, CO-
CIMHCHUS
DJeKTPOOTPUIIATEIbHOCTh AaTOMOB
XUMHUYECKHX JJIEMEHTOB.
XuMu4eckas CBsI3b (MOHHAsI, KOBa-
JICHTHAs MOJISIpHAs U KOBaJICHTHAs
HETOJISIpHAST ).

m PacKpeIBaTh CMBICTT U3y4aeMbIX
MOHSITHA.

n OnpeiensaTh BUJ XUMUYECKON
CBSI3U B COE/IMHEHUU.

m OnpeniessaTh CTeneHb OKUCIe-
HUSl XUMHAYECKOTr0 3JIEMEHTA 10
(hopMyIie ero coeTMHEHUSI.

n Onpenensite S7eMEeHT
(BemiecTBO) — OKUCIUTEINb U
3JIEMEHT (BEILECTBO) — BOCCTa-
HOBHTEIIb.

m OOBSICHTH CYILIHOCTb IIPOLIEC-
COB OKHCJIEHUS U BOCCTaHOBJIE-
HUSL.

m CoCTaBIIATh 3JIEKTPOHHBIN Oa-
JIAHC C YYETOM YHCIIa OTAAHHBIX
U IIPUHSATHIX 3JIEKTPOHOB.

m COCTaB/IATh yPaBHEHHE OKMC-
JUTENbHO-BOCCTAHOBUTEIHHOM
peaKuu.

m crionb30Barh pH BBIMOJIHE-
HUU y4eOHBIX 3a/laHUN TEKCTBI
yueOHHKa, CIIPAaBOYHBIE MATEPH-
abl (MEpUOJUYECKYIO0 CUCTEMY
XUMHUYECKUX 3JIEMEHTOB

n/[. I. Menneneesa, Ta0nuily
PacTBOPUMOCTH KHCIIOT, OCHOBA-
HUHU U cogeﬁ B BOJIC, DJICKTPOXH-
MUYECKHI s HAIPSHKEHUU Me-

TAJIJIOB)

9 KJIACC (2 u B Hezemnto, Bcero 68 4, u3 HuX 44 — pe3epBHOE BpeMs)

Tembl, packpbiBaloIue JaHHBIH
pa3jaes NporpaMMbl, H KoJIiM4e-
CTBO 4aCOB, 0TBOJAUMOE HA UX
H3y4eHue

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1€SITEIbHOCTH
0o0y4Jaromuxcs




Pa3nen 1. BemecTtBo u xumuveckne peakuuu (17 1)

IToBropenue u yriyOsieHue 3Ha-
HUW OCHOBHBIX pa3JieloB Kypca 8
kiacca (5 9)

ITepuonnueckun 3axoH. [lepuonu-
YecKasi CUCTEMa XMMHYECKUX HJie-
menToB JI. . MenneneeBa. Ctpo-
€HUE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB NEPBBIX TPEX NEPHO-
JIOB, KaJMsi, KAJIbLIUS U UX COC/IH-
HEHUI B COOTBETCTBUU C IOJIOKE-
HUEM 3JIEMEHTOB B
IIEPUOJINYECKON CUCTEME U CTPOE-
HUeM ux atomoB. Knmaccudukarus
U HOMEHKJIaTypa HEOPraHWYECKHUX
BELIECTB (MEXAYHapoaHasi U TpH-
BHAJIbHAs). XUMHYECKUE CBONCTBA
BEILIECTB, OTHOCSLIUXCS K Pa3iany-
HBIM KJIacCaM HEOPraHMYECKHMX
COCIMHEHUH, HX TEeHEeTUYecKas
CBA3b HEOPraHWYECKUX BELIECTB.

CTpoenue BelIecTBa: BU/IbI
XMMHUYECKOM CBA3M M THUIIBI KpH-
CTAJUIMYECKUX PEUIETOK. 3aBUCH-
MOCTh CBOWCTB BEIIECTB OT HX
CTPOCHHUS.

ﬁCMOHCTpaLII/II/I

L OJICJIM KPUCTAJIMYCCKUX
pPELIETOK  HEOPraHWYECKUX  Be-
LIECTB.

KopoTkomnepuoanas u JIHMHHOIIE-
puoanas ¢opmsl Ilepuomundeckoii
CHCTeMbl XMMHUYECKHX JJIEMEHTOB
. . MenneneeBa

n XapaKkTepu3oBaTh  XUMUYECKHE
JJIEMEHTHl MEPBBIX TPEX MEPHO-
JIOB, KalUsl M_KaJbIUA IO UX I10-
noxenuro B Ilepuoauueckoit cu-
creme . . Menpaeneesa.
snKitaccupunupoBars ¥ HasbIBaTh
HEOPraHUYECKHE BELIECTBA MH3Y-
YEHHBIXKJIACCOB.

nOnuceiBaTh 00LIME XMUMUYECKHE
CBOMCTBAa BEILIECTB  Pa3JIMYHBIX
KJIACCOB, IMOATBEPKIAaTh CBOMCTBA
IpUMEPaMU MOJIEKYIISPHBIX ypaB-
HEHUHN XUMUYECKUX pEaKLni.
nOnpenensaTb BUJA XMMHUYECKOMN
CBA3M M THUI KPHUCTAUIMYECKOU
PEUIETKH BEIECTBA.
mlIporuosupoBare cBONCTBa Be-
LIECTB B 3aBUCUMOCTHU OT UX CTPO-
eHus. BelicTpauBarh pa3BEpHYTHIE
IIUCBMEHHBIE U YCTHBIE OTBETHI C
ornopoii HauHpoOpMaIUIO U3 y4yed-
HUKA U CIIPaBOYHBIX MaTepUasoB,
IPaMOTHO HCIIOJIL30BaTh U3y4EH-
HBbIM TOHATUMHBIA ammapar Kypca
XUMHH.

m Vcnonp30BaTh NpH BBIOJIHEHUN
y4eOHBIX 3aJlaHuli_M B IIPOLIECCE
HCCIIEI0BATENIBCKON 1EATEIBHOCTH
Hay4HO-IIOIYJISIPHYIO JIUTEPATYPY
XMMHYECKOTO COJEp)KaHus, CIpa-
BOYHBIE MaTepuaisl, pecypcsl VH-
TEepHEeTa

Tema 1. OcHOBHBIE 3aKOHO-
&epamcm XUMUYECKUX pPEeaKIui
q

Knaccudukaius XxuMudeckux pe-
aKLMl 10 pa3IMYHBIM IPU3HAKAM
(o 4yMciay M COCTaBy Y4acTBYIO-
LIIUX B PEAKIMU BEILIECTB, MO TEl-
710BOMy S>((QEKTy, 0 M3MEHEHHUIO
CTETNEHEW OKHMCIIEHUS XUMHYECKHX
9JIEMEHTOB, MO OOpPaTHMMOCTH, IO

ACTHIO KaTajan3aTopa).

K30- U JHJOTEPMHUYECKHE peaK-
WU, TEPMOXUMHUYECKHUE YypaBHE-
Hud. lloHsATHE O CKOPOCTH XHUMH-
YECKOM  peaKiuu. OHATHE O
TOMOTEHHBIX M TE€TEPOT€HHBIX pe-
akuusax. [loustue 06 oOpaTUMBIX U
HEOOpaTHUMBbIX XMMHUYECKUX peak-
uuax. llonstue o xXumuyeckom
paBHOBecHU. DAKTOPbI, BIIHUAKO-
1[1€ Ha CKOPOCTh XUMHUYECKOU pe-
aKIMK U MOJOKEHUE XUMHYECKOTO
paBHOBECHSI. OKHUCIHUTENBHO-
BOCCTAaHOBUTEJIbHbBIE peakiumn
(SmEKTPOHHBIN  OaNaHC —OKHMCIIH-
TEbHO-BOCCTAHOBUTEJIBHON pEaK-
1IUN).

JleMoHCTpauuun

1. 3aBUCUMOCTh  CKO-
pOCTH XUMHUYECKOW peakuuu OT
pa3nuYHBIX (DaKTOPOB.

2. Bo3aeilictBue kara-
JM3aTOpa HA CKOPOCTH XMMHYE-
CKOH peakltu.

3. [Ipumepsl  HEOOpa-
THUMBIX U O0OpaTHMBIX PEaKIINH.
4. CwmelieHre paBHO-

BECHSI XMMHYECKOM pCaKkIuu.
Boruucnenuss — xonudecTBa BelIe-
CTBa, 00bEMa U MaccChl PCarcHTOB
Wi TIPOAYKTOB IIO  YpaBHCHHAM
XUMHUYCCKUX pCaKIIMH

m PacKpbIBaTh CMBICI HM3Y4aeMbIX
HOHATUM ¥ NPUMEHATL OTH IOHS-
TUS IIPU ONKUCAHUM CBOMCTB Be-
LIECTB U UX MPEBPALICHUM.

u Knaccudunuposars xumu-
YECKHE PEaKIUu 110 Pa3InYHbIM
MIPU3HAKAM.

u VYcranaBnuBaTh  3aBUCH-
MOCTb CKOPOCTH XUMHYECKOH pe-
aKIIUU OT Pa3IMYHBIX (PaKTOPOB.
[Iporno3upoBars  BO3MOXKHOCTH
NPOTEKaHUsT ~ XUMUYECKHX — TIpe-
BpalleHU! B pa3IMYHBIX YCIIOBH-
X,

m OnpenensTh OKUCIUTETh U BOC-
ctaHoButenb B OBP.

mCoCTaBIATh DIIEKTPOHHBIN Oa-
JIAHC PEaKLUU.

m[Ipon3BoaUTE BBIUMCIEHUSA I10
XUMHUYECKUM YPABHEHUSM.
mBricTpanBath pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoii Ha WH(GOpMAIIUIO U3 yueb-
HHUKa U CIPABOYHBIX MaTE€pPUAIIOB,
IPaMOTHO HCIIOJIB30BaTh HM3Y4Y€H-
HBbII TMOHSATUWHBIN ammapaTr Kypca
XHAMUH.

Hcnonp3oBath NPU  BBINOJHEHUH
y4eOHBIX 3aJlaHMH_M B IIPOLIECCE
HCCIIEI0BATENBCKON IEATEIIBHOCTH
HAay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOTO COJIEp)KaHUs, CIIpa-
BOYHBIE MaTepuabl, pecypcol MH-
TEepHETa

Tema 2. DneKkTpoauTHuecKas Auc-
couuanusi. XUMHYECKUE PEaKIUU
B pacTBOpax (8 u)

Teopus 30EKTPONIUTHUUECKON HC-
colanuun. SJIGKTpOJII/ITBI U HE-
9JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHI/I3M Auccoualin BCIICCTB
C paSJII/I‘-IHBIMI/I BHUJaMU XHUMHNYC-
ckor cBs3u. CreneHp OuccolHa-
uuu. CHIBHBIE U CIA0BIE DIEKTPO-

m PacKkppiBaTh CMBICIT H3y4aeMbIX
HOHATHH, 8 TaK)KE CMBICI TEOPUH
JIIEKTPOJUTUYECKON  JHMCCOLHA-
LAH.

nOOBSICHAT TPUYUHBI DIIEKTPO-
IIPOBOJHOCTU BOJAHBIX PACTBOPOB.
nCoCTaBIATE ypaBHEHUS JUCCO-




JIUTHI.
Peakuun moHHOTO OOMEHA, yCiO-
BUS UX NPOTEKaHUS. OHHBIE

ABHEHMS PEAKLIUM.

MMUYECKUE CBOWMCTBA KHCIIOT,
OCHOBAaHMI M _COJIEH B CBETE Ipe/l-
CTaBJICHUHN 00 AIEKTPOIUTUUYECKON
aucconnanuu. Cpena pacTsopa.
[Honstue o runponusze cone. Ka-
YECTBEHHBIE PEAKIMN HA KaTUOHBI
Y QaHUOHBI.

HeMoHcTpannun

OnekTpuueckas  MPOBOAUMOCTH
pacTBOpPOB  BEHIECTB; JBH)KCHUE
HMOHOB B AJIEKTPUYECKOM II0JIE.
OnbITEI, MILTIOCTPUPYIOIUE IPHU-
3HAKU IMPOTEKAHHS PEAKIMI WOH-
HOro oOMeHa. OMBITHI MO OMpee-
JICHUIO Cpellbl B pacTBOpax CoJjei
(xmopuma  HaTpus, KapOoHaTa
HATpUsl, XJIOPU/A [IUHKA).
JlabopaTopHble ¥ MpaKTHYECKUE
a00ThI

abopamopHblli OnvIm:

Peakiiuu vioHHOrO OOMEHa B pac-
TBOpax dJEKTPOJIUTOB: cynbcgaTa
menu(Il) m menoun, kapOoHara
HaTpUsl U COJITHOM KHCIIOTHI, pe-
aKIpsl  HEUTpAIM3alMHM  MEKIY
THUAPOKCUIOM Kajdusi U COJSTHOU
KHUCJIOTOM.

gpakmuqecmﬂ paboma:

o 1. PemieHue 3KCHepUMEHTANb-
HBIX 33]1a4 10 TeME.

Boiuucnenuss — 10 _ ypaBHEHHSAM
XUMHYECKHUX PEAKIIHiA

HMAUU KHUCIIOT, IEJI04YeH U co-
JeH, TOJHBIE U COKpALIEHHBIE
VOHHBIE YPaBHEHUS XUMHUYECKUX
peakIuii HFOHHOTO OOMEHa.
s[l1aHMpoOBaTE M OCYIIECTBIATH
Ha TPAaKTHKE XUMHUYECKHE SKCIie-
PUMEHTBI, MPOBOAUTH HaOIIOAE-
HUS, JeTaTh BBIBOJBI IO pe3yibTa-
TaM 3KCIEPUMEHTA.

sCrenoBaTh mpaBwiaM Oe3onac-
HOH paboThl B J1abopaTopuyl Npu
UCIIOJIb30BAaHUU XHMMHUYECKOH II0-
CyIbl 1 000PYAOBAHHUS.

n [Ipon3BOANTE BBIUUCICHUS TIO
XUMHYECKUM YPaBHEHHUSIM.

n BeicTpauBath pa3BEPHYTHIC
MMUCHbMECHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MHPOPMAITHIO U3 yUeO-
HUKa U CIPAaBOYHBIX MaTEpHaJIOB,
IPaMOTHO HCIIOJIb30BaTh H3yYeH-
HBII MOHSATHIHBINA anmapar Kypca
XUMUH.

slcnonp3oBarte Npy BBINOJHEHUH
y4€OHBIX 3a[aHMI_H B IIPOILIECCE
UCCIIEZIOBATEIBCKOM eI TeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPaTypy
XUMHUYECKOTO COJEpKaHusl, crpa-
BOYHBIE MaTepHalibl, pecypcol MH-
TepHEeTa

Pasznen 2. Hemeranuanl u ux coegnnenus (24 1)




Tema 3. OOmasi xapakTepUCTHKA
XUMUYECKUX 3JeMeHTOB  VIIA-
rpynibl. ["anorens (4 9)

OOmiasgs XxapakTepuUCTHKa Trajiore-
HOB. OCOOEHHOCTH CTPOCHHUS aTo-
MOB JTHX 3JIEMEHTOB, XapakKTep-
HbIE JUISl HUX CTETIEHU OKHCIICHHUS.
CrtpoeHnue u (pu3nuecKue CBONCTBA
MPOCTBIX BEIIECTB — TaJOreHOB.

UMHUYECKHE CBOWMCTBAa Ha MpUMeE-
pe xjopa (B3auMOJIEHCTBUE C Me-
TaJylaMi, HEMeTaJUlaMH, IIenova-
Mu).  XJIOPOBOLOPOLL. Consnas
KHMCJIOTa, XUMHUYECKHE CBOWCTBA,
noyiyueHue, npumenenue. Kaue-
CTBCHHBIC PEAaKIMU Ha rajJlOreHM/I-
HOHBL. [lelicTBUE XJIOpa U XJIOPO-
BOZIOpPOJa Ha OpPTaHU3M 4YelIOBEeKa.
Baxneimme xjgopuabl M HX
HaXO0XJECHHUE B IPUPOJIE.

€MOHCTpAaINH

UJIeOMaTepHabl: TajloreHbl U UX
COEJTMHEHUS.

OO6pa3ibl XJIOpUIOB.
JlaOopaTopHble H MpPaKTHYECKUE
a00ThI

abopamopHwlli OnvIm:
PacrioznaBanue  XJIOPUA-HOHOB.
gpakmuqecmﬂ paboma:

o 2. Ilony4yeHue COJITHOW KHUCIO-
ThI, U3Y4YEHUE €€ CBOWCTB.
Boiuucnenuss — 10 _ypaBHEHHSAM
XUMHUYECKHUX PEaKIHi, eclii OJIMH
W3 pEareHToB JIaH B U30BITKE;
00BEMOB Ta30B 10 YPaBHEHHIO pe-
aKlMM Ha OCHOBE 3aKOHa O0BEM-
HBIX OTHOIICHUH T'a30B

mOO0BACHAT, 00IIME 3aKOHOMEp-
HOCTH B M3MEHEHUHU CBOWCTB He-
METAJUIOB M WX COCAWHCHUH B
npefenax MalblX TEPUOJIOB |
rinaBublx noarpynn Ilepuoauye-
CKOM CHCTEMBbl XUMHUYECKUX 3Jie-
MEHTOB C Y4YETOM CTPOCHHS UX
aTOMOB.

m XapakTepu3oBaTh (pusHyeckue u
XUMHUYECKHE CBONCTBA TPOCTBIX
BEIIECTB TaJIOTEHOB (Ha MpUMepe
XJIOpa) U CJIOXKHBIX BEIIECTB (XJIO-
pPOBOIOpO/Ia, XJIOpUIA HATpHS),
CIOCOOBI MX TOJYYEHHUs, MpHUMe-
HCHHE W 3HAYCHHE B IPHPOJE U
KU3HH YeIIOBEKa.

mOnpenensiTh TaJIOTCHHUI-MOHBI B
acTBope.

JAHUPOBATh U OCYIIECTBIATH Ha

MPAKTUKE XUMHUYECKHE JKCIEPH-
MEHTBI, MPOBOJUTH HAOIIOJICHHS,
JIeNlaTh BBIBOJBI 110 pPE3yJIbTaTam
HKCTIEPUMEHTA.
nCiiefioBaTh TpaBWiIaM Oe3orac-
HOM paboTel B J1a0OpPaTOPUM IIPU
UCTIOJIb30BAaHUU XUMHUYECKOU T10-
cxéﬂblno6opy):[0BaHHﬂ. )
m BeicTpauBath pa3BEPHYTHIC
MUCHbMEHHBIC W YCTHBIC OTBETHI C
ornopoi Ha HHPOpPMAIHUIO U3 yueo-
HUKA M CIPAaBOYHBIX MaTEPUAJIOB,
IPaMOTHO HCIIOJIb30BaTh H3y4eH-
HBIA TIOHSATHHHBIA anmapaTr Kypca
XUMHHU.
Hcnonp3oBaTh HpU  BBINOJHEHUH
y4eOHbIX 3aJaHMHd_H B TIpoliecce
UCCIIEIOBATEIILCKON JCSITEIIbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIep:KaHUs, CIIpa-
BOYHBIE MaTepHualbl, pecypcsl NH-
TEpHEeTa

Tema 4. OOwasa xapakrepu-
CTUKA XHUMHUYECKHX 3JIEMEHTOB
VIA-rpymnmel. Cepa u e€ coenune-
Hus (5 49)

OO0miass  xapakTepuCTUKa
aneMeHToB VIA-rpymmel. Ocoben-
HOCTH CTPOEHHUS aTOMOB 3THX
2JIEMEHTOB, XapaKTepHbIE JUIsl HUX
crenenu okucienus. CTpoeHue u
(¢u3nueckue CBOMCTBA MPOCTHIX
BELIECTB — KHCIOPOAAa U CEpBHI.
AmnoTponHsle MO T (UKALIUN
KHCJIOPOJIa U cepbl. XMMHUYECKUE
cBoiictBa cepsl. CepoBonOpOI,
cTpoeHue, Gpu3nyeckue U XuMuye-
ckue cBoicTBa. OKCHIIBI CEphl Kak
MPEICTaBUTENN KUCIOTHBIX OKCH-
noB. CepHasl KUCIIOTa, (PU3HYECKHe
U XMMHYECKHE CBOWCTBa (0Ommue
KaK MpeICTaBUTEINsI Kjlacca KUCIOT
U celuuIecKue), IpuMeHEHHeE.
XUMHUYECKUE PEaKIUH, JICKAIINE B
OCHOBE MPOMBIIUIEHHOTO crocoda
MIOJIyYE€HHUsI CEPHOM KHUCIIOTHI. ATl-
mapatbl U TPOTEKaIoU[e B HHUX
IPONECCHI (Ha IPUMEpPE 1épop1313011-
cTBa cepHOM KuCa0ThI). Comnu cep-
HOM KHCIIOTBI, KaueCTBEHHas pe-
Akl Ha Cylb(aT-uoH.
Haxoxnenune cepel U €€ COEMHE-
HHAW B npupoje. XUMHYECKOE 3a-
TPSA3HEHUE OKPYXKAIOIIEH Cpeabl
COEMHEHUSIMH Cepbl (KHCIOTHBIE
O, 3arps3HEHHE BO3JyXa U
BOJIOEMOB), CITOCOOBI €ro MpeaoT-
BpalICHUsI.
g)eMOHCTpaHI/II/I

OJJIEKIIMK  (BUICOMATEPUAIIBI):
cepa U €€ COeAMHEHUS.
OOyrinuBaHue caxapa IOJ -
CTBUEM KOHIEHTPHPOBAHHOMN Cep-
HOM KUCJIOTBI.

mOO0BACHATHL 00IIME 3aKOHOMEp-
HOCTU B M3MEHEHUU CBOWCTB dJe-
MeHTOB VIA-Tpynmer u ux coenu-
HEHHA C Y4YETOM CTPOECHHUS UX
aTOMOB,

" XapakTepusoBarh (pu3nue-
CKH€ U XHUMHYECKHE CBOMCTBa
IPOCTOTO BELIECTBA CEPBI U €€ CO-
eMHEHUN (CepoBOJOPO/IA, OKCH-
JIOB CEpbI, CEPHON KHUCIIOTHI, CYJIb-
¢daToB), crocoObl WX MONyYEHUs,
MPUMEHEHNUE U 3HaYEHUE B IPUPO-
JI€ ¥ KU3HU YeJlOBeKa.

" Onpenensrs HaJIMuue
cynb(haT-HOHOB B pacTBOPE.
n OOBSCHATD CYIIIHOCTh

IKOJIOTHUECKHUX TMPOOIEM, CBs-

3aHHBIX C IE€pepabOTKO# coenu-

HEHUH CepBI.

n [TnanupoBaTh U OCYIIECTB-
JATh HAa TPAKTUKE XUMHUYCCKHE
9KCITEPUMEHTHI, MIPOBOJIUTH
HAOMIO/IeHUsI, JIeJaTh BBIBOJBI TI0
pe3yibTaTaM 3KCIIepUMEHTA.

m CiiesjoBaTh TpaBUJIaM Oe3omac-
HOM paboThl B J1a0OPAaTOPHH MU
UCIIOJIb30BAaHUN XHUMHYECKOH TI0-
CyJIibl 1 000PYIOBaHMUS.

m [[poM3BONUTE BBIYHUCICHUS TIO
XUMHUYECKHM YPABHCHHUSIM.

= Hcmonib30BaTh Mpyu BHITION-
HEHUU Y4YEeOHBIX 3aJaHUN TEKCTHI
yueOHHKa, CIpaBOYHbIE MaTepua-
ael  (Ilepmomuueckyro  cuctem

XMMHYECKUX 3JIeMeHTOB /I, .
MenneneeBa, TaOIMIly pacTBOPH-
MOCTH KHCJIOT, OCHOBaHHH W CO-
JIeil B BOJE, DJICKTPOXHMMHYECKHUU




JlabopaTopHble M MPAKTUYECKUE
a00ThI
a0OpaTOPHBIE OTBITHI:
ObnapyxeHue cyanéaT-HOHOB.
B3anMopeicteue  pa30aBiIEHHON
CEPHOIl KUCIIOTHI C ITTHKOM.
Bobluucnenuss — 10 _ ypaBHEHUAM
XMMHMYECKUX PEAKIUA;
MacCOBOM JIOJIM BBIXOJA MPOAYKTa
peakuuu

ST HAPSDKEHU METAJIOB).

CIIOJIb30BAaTh HPI/I BBITIOJIHCEHU N
yueOHBIX 3a/laHud W B TpoIecce
HCCJIEIOBATENLCKON AESITeTbHOCTH
HAy4YHO-IOIYJIIPHYIO JIUTEPATYPy
XUMHUYECKOTO COJIep:KaHus, CIpa-
BOYHBIE MaTepuabl, pecypcsl MH-
TepHeTa

Tema 5. OOmas XapakTepHUCTHKa
XUMUYECKUX  3JEMEHTOB  VA-
rpynmbl. A3or, gocdop u ux co-
eauHenus (7 4)

OOmas XapakTepUCTHKA 3JIEMEH-
ToB VA-rpynmnel. OcoOGeHHOCTH
CTPOCHHS aTOMOB 3TUX 3JIEMEHTOB,
XAPaKTCPHBIC IJIdI HHUX CTCICHU
OKHCJICHUS.

A30T, pacnpocTpaHeHUe B MPHUPO-

ne, (pu3u4ecknue MW XUMHYCCKHE
ceoiictBa. KpyroBopor azora B
IPUPOJIE.

AmMMHaK, ero (u3nyeckue U Xu-
MHUYECKHE CBOWCTBA, MMOJIyYEHUE H
npumenenue. Colu aMMOHUSA, HX
¢busnveckne U XMMHUYECKHE CBOM-
cTBa, nmpuMeHeHne. KauecTBennas
peaxius Ha HOHbI aMMOHHUSI.
A30THas KHUCIOTa, €€ (u3nuecKue
U XMMHYECKHE CBOMCTBa (0O1Ine
KaK MpeJICTaBUTENsl Kilacca KUCIOT
n cneuuduueckue). Mcmonb3opa-
HUE HUTPATOB M COJICH aMMOHHUSI B
KaueCTBE MMHEPAIBHBIX yno0pe-
HUU.

XVMHUYECKOE 3arpsA3HEHUE OKpY-
Karomel cpeabl COeIUHEHUSIMU
azoTa (KUCIIOTHBIE JOXKIH, 3arps3-
HEHHE BO3AyXa, TMOYBBI M BOJOE-
MOB).

®ocdop, amrorponHble MOoAHpH-
Kanuu Qpochopa, Gu3nUECKHE H
XMMHUYECKHE CBOMCTBA.

Oxkcua docdhopa(yY) u dbochopnas
KHCJIOTa, (QU3UYECKHE U XHUMHUYe-
CKHE CBOMCTBa, momsydyenue. Kaue-
CTBEHHasi peakuusi Ha Qocdar-
nonsl. Mcnons3oBanue ¢docharos
B KayecTBE MHUHEpAIbHBIX YH00-
peHuil. 3arpsi3HEHHE MPHUPOAHBIX
BOJI0EMOB (ochaTamu.
%eMOHCTpaL{I/II/I

oyekiuu: Gocop u UX coeau-
HeHUs. B3ammonelicTBue KOHIIEH-
TPUPOBAHHOW a30THOM KHCIIOTBI C
MEJIbIO.

JlabopaTopHble W TMPAKTUYECKHE

a0OTHI

a0OpaTOPHBIE OTBITHI:

1. BzauMmoelictBue cojieli aMMoO-
HUS C WENOYBIO.
2. OsnakomiieHHe ¢ oOpa3uamu
a30THBIX W (ochOpHBIX ymo0pe-
Huil. [Ipaxmuueckas paboma:

Ne 3. Tlomyyenne ammuaka, u3y-
YEeHHE €ro CBOMCTB.

Beruncienuss — 1o_ ypaBHEHMAM
XUMHAYECKHX PEaKITHii

mOOBIACHATH OO0LIME 3aKOHOMEp-
HOCTH B M3MCHCHHUH CBOWCTB dJie-
MEHTOB VA-TpyNIbl ¥ UX COEIU-
HEHUU C Yy4E€TOM CTPOCHUS UX
aTOMOB.
mXapakTepu3oBarh (QU3MYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BeulecTB azora U Qocdopa U uX
COCJIMHECHUH (aMMHUaKa, coJiel am-
MOHWSI, a30THOM KHCIIOTHI, HUTpa-
TOB, okcuaa ¢ochopa™) u doc-
dbopHOIi  KHCIOTHI, (hochaToB),
CHOCOObl MX MOJY4YEHMs, MpUMeE-
HEHUE W 3HAYCHHE B TPHUPOJC U
JKU3HU YEIIOBEKa.
sOmnpeneniats MOHBI aMMOHHS U
OC(EaT-I/IOHI)I B pacTBoOpE.
OBSACHATH CYITHOCTh 3KOJIOTHYE-
CKHX TpoOJieM, CBS3aHHBIX C
HAaXO0XJEHUEM COCIUHEHUN a30Ta
u (I)occbl(_)lpa B OKpYXKarolei cpeje.
" JAHUPOBATh U OCYIIECTB-
JSATh HAa TPAKTHKE XUMUYECCKHE
IKCHEPUMEHTHI, IPOBOJTUTH
HAOIIOACHUS, 1E€JaTh BBIBOJBI IO
pe3yJibTaTaM dKCIEPUMEHTA.
n CnenoBath npaBuiam 0e3-
onacHoi paboTel B nabopaTopuu
MIPU HCIIOJIb30BAHUHA XHUMHUYECKOM
MOCY/bI M 000PYyIOBaHUSI.

| HpOI/ISBOZ[I/ITIn BBIYMCIICHUSA
110 XUMHUYCCKHUM YpPaBHCHUAM.
] HMcnons3oBarh ITpU BBIIOJI-

HEHUHU YYE€OHBIX 3aJaHUN TEKCThI
y4eOHHKa, CIPABOYHBIE MaTepHa-
76l (MEPUOAMYECKYIO CUCTEMY XU-
mudeckux aneMeHToB JI. . Men-
JeneeBa, TabIMIly pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHUI U COJIEH B BO-
A€,  DJIEKTPOXUMHYECKUH Pl
HaIpsHDKEHUN METaIIJIOB).
Hcnonb30BaTh MPU  BHITOJIHEHHU
yueOHBIX 3a/laHud U B IpoIecce
MCCJIEIOBATENbCKOM JIeITeIIbHOCTH
Hay4YHO-TIOMYJSIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEp)KaHMs, CIpa-
BOYHBIE MaTepuaibl, pecypcol VH-
TepHeTa

Tema 6. OOmas XapakTepHUCTHKA
XUMHUYECKHX dieMeHTOoB IVA-
TPYIITIEL. .

IJIEpPOJl U KPEMHUN U UX COEIH-
HeHus (8 1)

Yraepon, alsIOTpONHbIE MOAU(DU-
KalluM, pPaciupoCTpaHEHHWE B MPH-
pone, pU3NUECKHE U XUMHUYECKUE
cBorictBa. Ancopobums. Kpyroso-
%OT yriaepoia B IPUPOJIE.

KCHJIBI yriiepojia, HuX Qusnde-
CKHE M XMMHUYECKHE CBOWCTBA, UX
NEHCTBUE HA JKUBBIC OPTAHU3MBI,
MOJIyYeHUEe U TpPUMEHEHHue. DKo-
JIOTUYECKHe MpOOJIeMbl, CBS3aH-
Hble ¢ okcuaoMm yriepoaa(lV);
TUMNOTE3a TJI00aIbHOTO TOTeIIe-
HUS KJIMMaTra; TMapHUKOBBIA >3-
(hexT. YroapHas KHCIOTA M e€ CO-

mOOBICHATH OOILIME 3aKOHOMEp-
HOCTH B M3MEHEHUU CBOWCTB dJIe-
MeHTOB IVA-Tpynmel u ux coeau-
HEHHA C Y4YETOM CTPOEHHUS HX
aTOMOB.

m XapakTepu3oBaTh (puzndecKue u
XUMHMYECKHE CBOWMCTBA IIPOCTBIX
BEILECTB YIJIEpPOoJa M KPEMHUS U
UX COeIMHEHUH (OKCHIOB yIiIepo-
71a, YrOJbHOW KHMCIOTHI, KapOOHa-
TOB, OKCHJAa KPEMHHMs, KPEMHHE-
BOHI KHCJIOTBI, CUJINKATOB),
Croco0bl MX MOJIY4YEHHs, MpHUMe-
HEHHME WM 3HAYCHUE B NPUPOAC U




7, uX (QU3NuecKue U XUMHUECKUe
CBOIMCTBa, MOJYYEHHE U IPUMEHE-
nue. KagectBeHHass peakuuss Ha
kapOoHaT-uoHbl. _ Mcrnonb3oBanue
KapOOHAaTOB B OBITY, MEAMIMHE,
MIPOMBIIIIJICHHOCTH, CEIbCKOM XO-
35IUCTBE.

[lepBoHauanbHbBIE MOHATHS 00 Op-
TFaHUYECKUX BEIIEeCTBAaX KakK O CO-
€IMHEHUAX YIJIepoJia: OCOOEHHO-
CTH_cocTaBa U cTpoeHus. [lonsatue
0 OMOJNIOrMYeCKH BaXKHBIX Bellle-
CTBax: KUpax, OeyKax, yrieBojax.
MarepuanbHOE€ €IMHCTBO OPraHMU-
YeCKUX M HEOPraHUYEeCKUX COEeIH-
HEHUU.

Kpemnuii, ero_¢usnueckue u Xu-
MUYECKHE CBOMCTBA, MOJIyYCHUE U
IIPUMEHEHHE B AJIEKTPOHHUKE.

OCJIMHEHUS! KPEMHMSI B IPUPOJIE.
OO61ue npeacTaBieHus: 00 OKCHUJIe
erMHI/I;I(}l)“ Y) U KpeMHUEBOW KHC-
nore. CUIMKaThl, UX MCIOJb30Ba-
HUE B OBITY, METUIIMHE, POMBIIII-
JICHHOCTH. Baxwnernmue
CTPOMTENIbHbIE MaTepualbl: Kepa-
MHKa, CTEKJIO, [IEeMEHT, OETOH, XKe-
J1€300ETOH. [IpobGnembr Ge3ormac-
HOTO MCIIOJIb30BaHUs
CTPOUTENbHBIX MaTEepHaIOB B TIO-
BCETHEBHOM KU3HHU.
ﬁeMOHCTpaHI/II/I .

OJleJI KPUCTAILTUYECKUX pemié-
TOK anmasa, rpadura, MOJIEKYIbI
ﬁynne eHa. )

TcopOLMsl  pacTBOPEHHBIX — Be-
IIECTB AKTUBUPOBAHHBIM  YTIIEM.
[IpotuBoras.  Buaeomarepuais:
CHJIMKATHAsl IPOMBIIIIICHHOCTb.
Mognenn MoOJIEKYd OpraHMYEeCKHX
BEILIECTB.

JlabopaTopHble U MpPAaKTHUYECKHE
a0OTHI

a0OpaTOPHBIN OTIBIT:
KauectBeHHast peakiusi Ha KapOo-
HAT-HOH.
gpakmuuecme pabomui:

o 4. [Tony4yeHue yriaekuciaoro ra-

3a. KadecTBeHHas peakuust Ha
kapOoHaT-uoH. No Pemenue
9KCIIEPUMEHTAIBHBIX 3aJad I0 Te-
Mme «Hemeramnboy.
Buvluucienus — 1O _ypaBHEHHAM
XUMHMUYECKHUX PEaKLMH, eCli OIUH
U3 PEAareHTOB JaH B BHJE BOJHOIO
pacTBopa € H3BECTHOM MacCOBOM
J0JIen

YKU3HU YeJIOBEKa.
m  Omnpenenars kapboHatr- u
CUJIMKAT- HOHBI B PaCTBODE.
m OOBSICHIATh CYIIHOCTH 3KOJIOTHU-
YeCKUX TMpoOJeM, CBSI3aHHBIX C
HAXO0XJICHUEM YTJIEKHCIIOTO ra3a B
OKpY>Karollen cpene.

" JUTFOCTPUPOBATH
B3aMMOCBSI3b HEOPTaHUUYECKUX CO-
€MHEHUN yriiepoja U OpraHuye-
CKUX BEIIECTB.

[InanupoBaTh U OCYHIECTBIATH Ha
MPAKTUKE XUMHUYECKHE JKCIEpH-
MEHTBI, MPOBOAWTH HAOIIOJACHHUS,
JIeNIaTh BBIBOJIBI IO pe3yibTaTaM
skcriepumenta. CreoBath MpaBH-
nam Oe3omacHOi paboThl B J1abo-
paTopuM MpU KCIOJIb30BAHUU XU-
MUYECKOW Tocynbl U 000pyno-
BaHUSI.

Hcnonp3oBaTh NpPU  BBINOJHEHUH
y4eOHBIX 3aJaHUHd TEKCThl y4eO-
HUKA, CIPABOYHBIC MaTepUabl
(ITepuonuyeckyro CUCTEMY XHUMU-
yeckux aneMeHToB JI. M. MeHnne-
neeBa, TaOIHUIy PacTBOPUMOCTH
KHCIIOT, OCHOBAaHUMN U COJIeH B BO-

A€,  JJNEKTPOXMMHUYECKMH  pAn
HaAIpPSDKEHUN METAIIIOB).
n Hcnonp3oBare 1pu

BBINOJHEHUH YYCOHBIX 3aaHMi U
B IIpOIlECCE€ MCCIIEA0BATEIbCKOM
JeSITEIbHOCTH HAy4YHO-
HOMYJSIPHYIO JIUTEPATypy XUMHU-
YECKOro COJEpkKaHMsl, CIIpaBOY-
HBbIE MaTepHalbl, pecypcsl MHTep-
HEeTa

Pa3nea 3. Merayibl U ux coeaunHenus (20 1)

Tema 7. OOme cCBOMCTBA MeETal-
70B (4 u)

OOmias XxapakTepUCTHKAa XUMHUYE-
CKHUX 3JIEMEHTOB — METaJUIOB Ha
OCHOBaHMM HX mosiokeHus B Ile-
PUOIMYECKON CHUCTEME XHUMHUYe-
CKHX 3JIEMEHTOB

JA. . MenneneeBa u cTpoeHUs
atoMoB. CTpoeHune meTtamioB. Me-
TaJyinyeckasl CBA3b UM MeTajuinye-
CKas KpHUCTAJUIMYECKas pELETKA.
ODNEKTPOXUMHYECKUM PNl HAIps-
xKeHuil MmetamioB. dusnueckue u
XMMHUYECKHE CBOWCTBA METAJUIOB.
OO6mwme crnocoObl TOMYYCHHUS Me-
TaJJIOB.

IlonsATHE O KOPPO3UM METAJUIOB U
OCHOBHBIE CIIOCOOBI 3alUTHl OT
koppo3uu. CruiaBbl (CTajib, YyT'yH,
TIOPATIOMUHUN, OpOH3a), X NpH-
MEHEHHE B OBITY M IPOMBIILICH-
HOCTH.

JleMOoHCTpauu

m  PackpbiBaTh CMBICIT U3y4a-
eMBIX TIOHSATHH W TPUMCHSTH
3TU_ NOHATHA TPU ONHMCAHMU
CBOWCTB BEHIECTB M UX IIPEBpa-
HICHUH.

m  OObBscHATH o0OImMe 3aKo-
HOMEPHOCTH B  H3MEHEHUU
CBOICTB 3JIEMEHTOB-METANIOB U
MUX COEOUHEHHM C YUYETOM CTPO-
€HHS X aTOMOB.

m  XapakTepus3oBaTb _ CTpOE-
HUE METaJUIoB, o0mue Qu3nde-
CKHE€ U XHUMHYECKHE CBOMCTBa
METaJIJIOB.

m  XapakTepuzoBaTh  00OIIUE
CIocOoObI OTyYEHUSI METAIIJIOB.
m CnenoBarb mpaBuiiaM 0e3-
oracHoi paboTel B J1aboparto-
pHY TIPH MCIIOJIb30BAHUU XUMH-
YECKOHW TIOCYIBl U 000pya0-
BaHUSI.




O3HakomyieHHE C oOpaslaMu Me-
TAUIOB W CIUIABOB, WX (Qu3nde-
CKMMHU CBOMCTBaMU. Mojeiu Kpu-
CTAJUNTMYECKUX PEMIETOK METAJIJIOB.
Buneomarepuansl: KOppo3usi Me-
TaJlIOB.

JlaGopaTopHble W TMPAKTHYCCKHE
paboThI

Jlabopamopnvie onvimuwi:
O3nakomiieHHe ¢ oOpasmamu
CIIJIABOB METAJLIOB.

3aBUCUMOCTh CKOPOCTH PEaKIUU
MeTajula ¢ KHCIOTOW OT MPHUPOIBI
MeTaJlia.

Buviuucnenuss — 10  ypaBHEHHSIM
XUMUYECKUX PEAKIUM, €CIM OJUH
W3 peareHTOB COJIEPKUT MPUMECH

m  [Ipou3BOOUTH BBIUUCIIEHUS
10 XUMUYECKUM YPABHEHHUSM.
m  lcnonp3oBaTh NpH BBINOJI-
HEHUM YYEOHBIX 3a/laHUil Tek-
CTBl yueOHMKA, CIIPaBOYHBIC
Matepiansl  (L1eprHoaiaecKyio
CHUCTEMY XMMUYECKHX 3JIEMEH-
TOB
. . MenneneeBa, Tabiuiry pac-
TBOPUMOCTH KHUCJIOT, OCHOBaHUN U
COJIEd B BOJE, DICKTPOXMMHUYE-
CKUH psiJi HAIPSKEHUH METaJlIoB).
m  lcnonp30BaTh Npy BBINOJ-
HEHUM Y4YeOHBIX 3aJaHui M B
nporecce HUCCIeA0BaTENIbCKOM
JeSTEIbHOCTH Hay4HO-
HOMYJSIPHYIO JINTEpAaTypy XH-
MHYECKOr0 COJepKaHMsl, CIpa-
BOUHBIE MaTepHajbl, PECYpPCHI
Nureprera




Tema 8. Baxxuenmume MeTamibl U
ux coequHenus (16 4)

U_&@[J'IO‘IHBIe MeTtaiibl. [loosxenne
B llepuoanueckoii cucreme XuMH-
yeckux anemenToB JI. M. Menne-
JieeBa, CTpoeHue atoMoB. Haxox-
JICHUE B IIPUPO/IE. .
dusnyeckie 1 XUMHUYECKHE CBOM-
cTBa (Ha MpUMEpe HATPUSA M Ka-
musi). OKCuAbl U THUAPOKCHJBI
Hatpuss U Kanus. [Ipumenenue
MIEJTOYHBIX METAIIOB M UX COEIoU-
HEHUH.
Illenouno-3eMenbHBIC MeTaJIIbI
MarHuii W KaJbliMii, CTpPOCHUE
atomoB. Ilonoxenue B Ilepuonu-
YEeCKOM  CHCTEME  XHMHYECKUX
snementoB J[. M. Menneneena.
Haxoxnenue B npupone. Pusnye-
CKME ¥ XHMHYECKHE CBOWCTBA.
Baxxueiinime coenuHeHUs KaablUs
(oxcun, ruapokcun, conn). JKeécr-
KOCTh BOJIbI M CIIOCOOBI €€ yCTpa-
HEHUS.
Amomunuii. [lonoxenue B Ilepu-
OJIMYECKOU CHCTEME XHUMUYECKUX
3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTo-
ma. Haxoxnenue B npupojie. Ou-
3UMYECKHE U XUMUYECKHE CBOMCTBA.
AmMmdoTepHble CBOWCTBa OKCHIA U
TUJPOKCUJIA.
Keneszo. Ilonoxenue B Ilepuonu-
YeCKOM  CHCTEME  XUMHUYECKHX
3JIEMEHTOB
. . Menneneesa, cTpoeHUE aTo-
ma. Haxoxnenue B nmpupone. Ou-
3MYECKHE U XUMUYECKHE CBOMCTBA.
OKcuabl, TUAPOKCUIBI U COJIH HKe-
ne3a(Il) u xenesza(1l).
geMOHCTpQHI/II/I .
3aMMOJIEVCTBUE HATPHUsI C BOJIOM.
OkpamBanue ITUTAMEHU HWOHAMU
HaTpus U Kalus.
OkpaimuBanve IUIAMEHUM HWOHAMH
KJIBIHSL.
BzauMopelicTBue okcuaa KaabllUs
C BOJIOM.
Buneomarepuansl: ropeHue xene-
3a B KUCIIOPOJE U XJIOpeE.
JlaGopaTropHble ¥ TpaKTHYECKUE
a00TEI
abopaTOpPHBIE OMBITHI:
OzHakomyeHnne ¢  oOpa3namu
AJTIOMUHUS U €r0 CIJIaBOB.
AMoTepHbIE CBOWCTBA THUIPOK-
cHJIa aJIOMHUHHUA.
KadecTBeHHBIE peakIuu Ha WOHBI
JKenesa.
[TpakTuueckue paboThI:
Neo 6. J)KécTkocTh BOJBI M METOJBI
€€ yCTpaHEHHs.
Ne 7. Pemienne skcnepuMeHTalb-
HBIX 3a7a4 110 TeMe «MeTaibly.
Bbluucnenuss — mno ypaBHEHHUSIM
XUMHUYECKUX PEaKUUi, €CIN OJUH
W3 PEareHToB JaH B M30BITKE WIIU
COJIEPIKHUT ITPUMECH,
- MAacCOBOM JIOJIM BBIXOJIa IPOJIYK-
Ta peaKIun

m  OOBJICHATH, O0O0IIMe 3aKo-
HOMEPHOCTM B U3MEHECHUU
CBOMCTB 2JIEMEHTOB-METAIJIOB B
Ipynmnax M HX COEJUHEHHH C
Y4ETOM CTPOCHHS UX aTOMOB.
m  XapakTepusoBaTh (Qu3nye-
CKME M XUMHYECKHE CBOMCTBA
IPOCTHIX BEILECTB METAILUIOB M
UX COCAUHEHUN (OKCHUJIIOB, T'M/JI-
POKCHUJIOB, coneﬁS, CIIOCOOBI UX
MOJIy4eHUsl, NpPUMEHEHUE U
3HAQUYE€HHUE B IPUPOJE U KU3HU
YeJI0BEeKa.
m Pacnos3HaBaTh C MOMOLIBIO
KAUeCTBEHHBIX pEaKLHMil HOHBI
METaJIJIOB (MarHusi, aJltOMUHUSA,
LIUHKA, XKeJe3a, MEIu).
m [lmanupoBaTh U OCyIIECTB-
JATh Ha MPAKTUKE XMUMHUYECKUE
AKCIIEPUMEHTBHI, MIPOBOIUTH
HAONIO/IEHUs, [IeNaTh BBIBOBI
10 pe3yJbTaTaM SKCIIEPUMEHTA.
nCrieoBaTh mMpaBuiiaM Oe3orac-
HON paboThl B J1aOOpaTOpHUM TPH
UCIIOJIb30BAHUU XHUMHMUYECKOW MO-
CyJibl 1 000PYOBAHHUS.
s [IpousBoauTh BBIYUCIEHUS
10 XUMHYECKUM YPABHEHUSIM.
m  BrictpauBarh pa3BépHyThIE
MMUCbMEHHBIE U YCTHBIE OTBETHI
¢ omopoil Ha uHbOpPMaIUIO U3
y4eOHHMKA W CIIPAaBOYHBIX Mate-
pUanoB, TI'PaMOTHO HMCHOJIb30-
BAaThb W3YYEHHBIM MOHATUUHBIN
amnmapar Kypca XuMUuH.
n CII0JIb30BaTh MPHU BBINOJ-
HEHMU Y4eOHBIX 3aJaHuli U B
IIPOLIECCE  UCCIIE0BATENbCKON
JIEeATETbHOCTH Hay4HO-
MONYJSIPHYIO JIUTEPATYPY XU-
MHYECKOTO COJCpKaHUs, CIpa-
BOYHBIE MaTepuajbl, PECypChbl
WNHurepHera

Paznen 4. Xumusa u okpy:kapomas cpeaa (3 4)




Tema 9. BeniectBa n matepuaiibl B
YKU3HU 4yestoBeka (3 u)

HoBble MaTepuasbl U TEXHOJIOTHH.
BemiectBa u marepuansl B IIOBCE-
THEBHOM >KU3HM 4YeJIoBeKa. XUMUS
U 370poBbe. bezomacHoe wucmonb-
30BaHUE BEILIECTB M XUMUYECKHUX
peaknuii B ObiTy. [Ipupomanbie uc-
TOYHMKHU YIJIEBOJOPOJOB (yroib,
MPUPOJHBIN Ta3, HEPTH), MPOAYK-
Thl HUX nepepaéoTKH, UX pojb B
OBITY U IPOMBIIIIICHHOCTH.
OCHOBBI_ 9KOJIOTMUYECKON TpamoT-
HOCTH. XHUMHYECKOE 3arpsi3HEHHE
OKpYyXaromie cpenspl (mpenenbHO
JOMYCTUMAasi KOHIEHTpalusi Be-
miectB — [1JIK).

Ponb XuMuu B pernieHuu 3KOJI0TH-
YECKUX MpolsIemM

n XapakTepu3oBaTh
pOIIb XUMUM B Pa3IMYHBIX cepax
NEeSTeNIbHOCTH JIIOJIed, OCHOBHBIE
BelIeCTBA U MaTepuaibl, MpuMe-
HSE€Mble B JKU3HU COBPEMEHHOIO
YelioBeKa.

" OOBACHATDH YCIOBUS
0€30MMacHOTO HCIIOJIb30BAHUS Be-
IIECTB M XMUMHUYECKUX PEaKIuil B
OBITY.

" AHanu3upoBatb U
KPUTHYECKU OIeHUBaThb HH)OP-
MalUio0 O BIMSHUU IPOMBIILICH-
HOCTH, CCJIbCKOTO  XO3SIMCTBa,
TpaHCIIOPTa M Jp. Ha COCTOSTHUE
OKpY>KaroIle cpebl.

" METh  OKa3bIBaTh
HEPBYIO MOMOIIb TPU XUMUYECKUX
0’KOTax M OTPaBJICHUSX.

] IIppunumare  yua-
CTHE B OOCYXICHUHU MPOOJIeM XH-
MHUYECKOM M 3KOJIOTMYECKOM
HAIIPaBJICHHOCTH,  BBICKA3bIBATH
COOCTBEHHYIO MO3MIIMIO IO TPO-
O1emMe M Ipeagaratb BO3MOMKHBIE
nyTH €€ penieHus

[Tpu pazpabotke paboueil mporpaMMbl B TEMaTHIECKOM IUIAHWPOBAHUU JIOJDKHBI OBITH YUTEHBI BO3-
MOKHOCTH HCIIOJIb30BaHMSI 3JIEKTPOHHBIX (IIM(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SABISIOMIMXCA YueOHO-
METOJIMYECKUMHU MaTepuagamMu (MyJIbTUMEIUWHBIE IPOrPaMMBbl, 3JIEKTPOHHbIE YUYEOHUKUM M 3aJa4HUKH,
ANEKTPOHHBIE OMOTMOTEKH, BUPTyaJIbHbIE TAOOPATOPHH, UTPOBBIE MPOrPaMMBbI, KOJUIEKIIUN IUPPOBLIX 00-
Pa30BaTENbHBIX PECYPCOB), UCTIOIB3YEMBIMU JUIsl OOYYEHHS] U BOCIIUTAHUS PA3JIMYHBIX TPYIII MOJIh30BaTeE-
7iell, peICTaBIEHHBIMU B IEKTPOHHOM (I POBOM) BHJIC U PEATU3YIOIIUMH AUTAKTUYECKUE BO3MOKHOCTHU
UKT, conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENHLCTBY 00 00pa3oBaHUM.
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