Pa6ouasi nporpamma no yueOHoMy npeaMety « Xumush» (yriry0JaeHHbIN
YPOBEHbB).

Pabouass mporpamma mno y4yeOHOMY mpeameTry «Xumus» (yriyOJIeHHbBIN
ypoBeHb) (mpeaMeTHas o01acTh «EcTecTBeHHO-Hay4dHBIE TMpeaMETh») (Hanee
COOTBETCTBEHHO - TMpPOTrpaMMa [0 XHUMHH, XUMUS) BKIIOYAET MOSCHUTEIHHYIO
3alliCKy, cojAepxkaHue OOydeHHus, TIUIAHUPYEeMbIE pe3yJabTaThl  OCBOCHUS
POrpaMMBbI 110 XUMHH.

IMosicHUTeILHAA 3aMIMCKA.

[Iporpamma 1o XHMHHM OCHOBHOTO 0OIIero ooOpazoBaHus (yriyOnEHHBIN
YPOBEHb) COCTaBJIEHA Ha OCHOBE TpeOOBAaHUM K pPe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHON MPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHMsI, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yuerom denepaibHOi pabodeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMmma 1o XuMHH pa3paboTaHa C IENbI0 OKa3aHHS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

[Iporpamma mo xumuM Ja€T MpEACTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMeTa, OInpeessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazgenaMm W TeMmaMm, pachpeieNieHHe Mo KiaccaMm, PEKOMEHIyeMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C YyYE€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YYWUTBHIBAIOTCS
BO3MOKHOCTH y4e€0HOTO TpeAMeTa B peaju3aiuu TpeOOBaHUN K TJIIaHUPYEMbIM
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM pE3ysibTaTaM OOyuYeHHUs U B
(GbOopMUPOBaHNN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHON  JIEATEIHbHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COAEp KaHUS.

N3ydyenne XuMUM Ha  ypPOBHE OCHOBHOTO  OOmIero  oOpa3oBaHUs
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsI BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUCHTHPOB, PA3BUTHUSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH U
WHTEPECOB OOydYaIOIIMXCs, Ha TPOAODKEHHE OOYy4YeHHs Ha YPOBHE CpPETHETO

oOmero ooOpa3oBaHusI.



3HaHHWE XUMHM CIy’)KUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHUS
00yu4arolerocsi, €ro MpeACTaBICHUNH O MaTepUAIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPaAIOT POPMUPYEMBbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEUIECTB B MPHUPOJE, O IMYTSAX pEUIeHHUs I[JI0O0AIbHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHs 4YEJIOBEYECTBA - CBIPBEBOM, JIHEPIETHUYECKOM, INPOAOBOJIBCTBEHHOU
po6iieM, MpoOIEeMbI SKOJIOTHUECKON 0€30MacHOCTH, TPOOJIeM 3PaBOOXPAHEHHS.

N3yuenne xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JIi  CaMOpa3BUTUS U
(GopMUpOBaHUA  KyJIbTYpPbl  JIMYHOCTH  OOydYaroIIMXCs, MX oOwmed u
(GYHKIIMOHAJIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEMN
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSITEIbHOM Yy4eOHOH JAesITEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATENIbCKUX YMEHUW, HEOOXOJIMMBIX KakK B
MOBCEHEBHOM )KM3HU, TaK U B TPO(PECCHOHATIBHOMN ESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOIO MBILUICHUS, 3aKJIaJbIBAE€T OCHOBBI
MPEACTABICHUN O €IUHCTBE MPUPOIbI U YETOBEKA, SIBJSETCS KIIOYEBBIM 3TAIOM B
(OpMUPOBAHNHN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOIINXCs;

CrocoOCTBYEeT (HOPMUPOBAHUIO I[IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAy4YHbBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHue 00Yy4aIOIUXCS.

JlanHble HampaBiieHHs B OOYYEHUM XUMHUHU O0ECHEeUMBAIOTCS CHELH(PUKON
COJIEp)KaHUSl TNPEIMETa, KOTOPBIM SBISETCS NEAArOrMYecKH aJarTHPOBAaHHBIM
OTPaKEHUEM ONPEEICHHOr0 3TaIa Pa3BUTUS XUMHH.

VYriyOnéHHbIA Kypc XUMHH OCHOBHOTO OOILEro 00pa3oBaHUsl OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOIIMMHUCS CUCTEMbl IEPBOHAYAIBHBIX MOHATUN XWMHUHU, OCHOB
HEOPTraHWYECKON XUMHUHU, OCHOBOMOJIATAIONIMX MPEICTAaBICHUNA OOLIEH XUMHUU U
OTJIEJbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHH.

CrtpykTypa coiepkaHusi IpOrpaMMbl MO XUMHUH CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3ydeHuro. CopepikaHue CKIAJbIBAETCS U3 CHUCTEMBI

HOHSITUN 0 XUMHYECKOM DJIEMEHTE U BEMIECTBE M CUCTEMBI IIOHITUUA O XUMHUYECKOU



peakuuu. O0e 3T CUCTEMbl OPraHU30BaHbl MO MPUHIUITY MOCIEAOBATEIBHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonuueckoro 3akona J[.M. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YYEHHS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MpeICTaBICHU 00 MEKTPOIUTUIECKON JUCCOIIMAIIH BEIIECTB B PACTBOPAX;

0 XMMUYECKON KMHETHKE U TePMOJUHAMUKE.

B ocHOBy TeopeTWdyecKHX 3HAHUHN IMOJOKEHBI SMITUPUYCCKU TIOTyUCHHBIE
dakTtbl. TeopeTnyeckre 3HaHUS Pa3BUBAIOTCS MOCJIEI0OBATEIBLHO OT OJIHOTO YPOBHS
K JpyroMy U 0O0ecne4yuBaloT OOydYaloIIMMCS BO3MOXKHOCTh OOBSCHATH U
MPOTHO3UPOBATh CBOMCTBA, CTPOEHHUE M O0OJACTH MPAKTHYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepkaHWss TPOTpaMMbl IO  XHUMHH  MPOWCXOAHWT  C
WCIIOJIb30BAaHUEM 3HAHWM W3 paHEe M3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpYXalolui Mup, Ouosnorus, (usMkKa, MareMmaruka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[Iporpamma OCHOBHOrO 0OIIero oOpa3oBaHUsA MO XUMUHU (YriTyOJIEHHBIN
YpOBEHb) OpPHUEHTHUPOBAHA Ha COXpaHeHHe (YHIAMEHTAIBHOTO XapakTepa
oOpaszoBaHus, crnenuuku ydeOHOro mpeaMeTa W OO0EeCleueHHe YCHEITHOTO
oOy4eHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKas HAIMPaBICHHOCTh OOyUYEHHUS XUMUH,
mubdepennuanust  o0ydeHHUs,  BKJIOYArOmas  MOPOPUIbHYIO  MOJATOTOBKY
oOyyaroluxcs M TOCIEeAyIoUlee CaMOOIpee/ieHHe B BBIOOpE HampaBICHUS
oOy4deHHs B IpO(UITBHBIX KJIaccax.

YriybnéHHoe M3ydyeHHWEe XMMHUM ~ CIOCOOCTBYET  peald3alii  3aja4y
po(hecCHOHANTFHOM OPUEHTAIIMHN M HAIIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKJIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTCIICKTYalbHBIE W TBOPYECKHUE
CIIOCOOHOCTH TIPW  U3Y4YEHUH YYEOHOro TmpeaMeTra, HEoOXOIUMbIe ISt

MPOJIOJIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYI0BOU JEATEIBHOCTH.



[Iporpamma 1o xumuu (yrryOn€HHBIA ypOBEHb) MpeaHA3HAuY€HA IS
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3AIUAX, PEATU3YIOUUX MPOTPAMMBbI
muddepennmpoBanHoro (YrimyO0néHHOT0, MPOGUIBHOTO) HW3YYCHHUS OTAEIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTI'O 0011IeT0 00pa30BaHMsl.

ObpazoBarenbHble (PYHKIMM XUMUHU, U3y4aeMON Ha YriyOJE€HHOM YpOBHE,
peanu3yloTcsi B mpolecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, 00JACTH MPAKTUYECKON NEeATeTbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJBTYpbl. 3ajada ydeOHOTO
IpeIMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUH - BaXKHEHIIIMX
($akToB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUHN, TOCTYITHBIX 00001IEHU
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIICHHUH K HAyYHBIM
METOJaM TMO3HAaHHUS TPU HW3YYECHHH BEIIECTB W XHUMHYECKUX pEaKIuu,
(GOpMHpPOBAHUU U PA3BUTUHU MO3HABATENIBHBIX YMEHUW U CIIOCOOOB JI€ATEIbHOCTH
U HUX TNPUMEHEHHMH B Y4YEOHO-TIO3HABATEIbHOW M Yy4E€OHOMCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro OOpalleHHsl C BELIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

Lenu n3yyeHuss XMMUU OTPAXKAIOT HAIIPABIEHHOCTh OOYUYEHUSI HAa Pa3BUTUE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILLEH KyIbTYPHI.

N3yyeHne XuUMUM HalpaBiI€HO Ha JOCTHKEHUE CIEAYIOIUX UeJei:
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY IPUHATHIO PELICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCSI YCIOBUSM KU3HU;

(opMuUpOBaHUE CUCTEMbI XUMUYECKUX 3HAHUNA KaK KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpA, KaK OCHOBBI JUIsl MOHUMAaHUS XMMHUYECKOW CTOPOHBI
SABJICHUN OKPY>KalOILIEro MUpa, OCBOCHUE S3bIKa HAYKH;

npuoOIIeHre Oo0ydYarolmuxcss K CaMOCTOSITEIbHOM IO3HABaTEIbLHOU U
UCCJIEIOBATENILCKOW  JICSITEIBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
(dbopMUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUH;

dbopmupoBanue  oOmiel  (QYHKIMOHAJIBLHOW W €CTECTBEHHO-HAY4YHOM

IrpaMOTHOCTH, B TOM YHCJIIC YMeHI/Iﬁ OOBSACHATL W OLICHUBAThb SBJICHHA



OKPY’KAIOLIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OMBIT, NOJYYEHHBIE MPU W3YyYECHHU
XUMHUH, TPUMEHSTh HMX MpPU pElIEHUU Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYAOBOU JIEITEIBHOCTH;

pa3BUTHE Yy OOYYalOlUMXCSl HWHTEpeca K HU3YYEHUI0O XuUMUU U chepam
NEATETLHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAIlMA K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOUIIS U HANPABICHHOCTH JAITBHEHUIIIETO 00yUSHUS;

OCO3HAaHHE LIEHHOCTH XWMHMYECKHUX 3HAHWMI B >KU3HHM YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHre O0y4YaroIUMUCS OIbITa CaMOMO3HAHUS, KIFOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIETEHIINM ), HEOOXOUMBIX JJIsI pa3JIMYHBIX BUJIOB JICATCIIBHOCTH.

B 8 u 9 xnaccax no BeIOOpY 00pa3oBaTENbHON OpPraHU3aIMU Ha YTIyOJIEHHOE
U3ydeHue y4eOHOro mpeamera « Xumus» MoxeT ObiTh oTBeAeHo nmo 102 yaca (3
yaca B HeAeno) win 136 gacoB (4 daca B HEACIIO), TO €CTh 2 Yaca B HEJEIO 3a
cuét oosa3arenpHor yactu OOII OOO u 1 - 2 ygaca 3a cuér yactu OOII OO0,
dbopmMupyemMoil ydyacTHUKaMHU 00pa3oBaTeNibHbIX OTHOlIeHU. Bcero 204 (272)
yaca 3a JiBa rojia o0y4eHus.

Cooeporcanue 0oyuenus ¢ 8 Knacce.

* [IepBoHayaIbHbIE XUMHYECKHE IOHSTHS.

XuMHusl - BaxKHasi 00JIACTh €CTECTBO3HAHUSA M TMPAKTUYECKON JEATEIHHOCTU
yenoBeka. [Ipenmer xumuu. Posb xuMuu B ku3HM 4yenoBeka. Kpartkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUsI XMMUU. XUMHUS B CHCTEME HayK. Teja u
BemecTBa. Du3znueckue W XUMHYECKHME CBOMCTBA BEHIECTB. ATrperaTrHbie
coctostHusl BenlecTB. [IOHSATHE O TEOPETHUYECKUX U SMIUPUYECKUX METOoJax
MO3HAHUSI B €CTECTBEHHBIX Haykax. [IpeicTaBiieHHsi 0 Hay4YHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOJIOICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJISTTUPOBAHNUE,
BbIuncieHue. [IpencraBieHuss 0 HAYyYHOM IO3HAHUM Ha TEOPETUYECKOM YPOBHE:
Hay4dHbIe (haKThl, IPOOIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

A3bIk XxuMuu. VICTOYHUKH XUMUYECKON HH(pOpMaIIu.



[Tonsitue o Merogax pabOThl ¢ XUMUYECKUMHU BeliecTBamu. OOopyaoBaHUE
HIKOJIbHOW XHUMHMYecKou Jaboparopun. [lpaBuma Oe3omacHoro oOpamieHus c
BEIIECTBAaMH U J1a00paTOPHBIM 000PYIOBAHHUEM.

Uuctele BemiecTBa U cMmecu. lIpupoaHbie cmecu: BO3MyX, NMPUPOAHBIA Tra3,
He(Th, IPUPOAHBIE BOJBI, TOPHBIE MOPOABI U MUHEpaJbl. [loHATHE O TOMOTEHHBIX
U TeTeporeHHbIx cMecsax. CrnocoObl pasznenenus cMeceil. OuncTKa BEIIeCTB.

BemectBa M XUMUYECKME peakUUA. ATOMBI M MOJIEKYJIbl. XUMHUYECKUE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie M CIOKHBIE BEUIECTBA.
Mertamnel U HeMmeTaUlbl. BemecrBa MOJEKYJIIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHUSL.

Xumuueckas ¢popmysa. BaaeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneneHue BAJIEHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHApHBIX COEJUHEHUM U COCTaBlIeHHE (GOpMyd OUHAPHBIX
COCIMHEHNN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHOcCHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
coenuHeHnd. Haxoxxienue npocteiiieid GopMyIibl BEIIECTBA 0 MACCOBBIM JIOJIIM
JJIEMEHTOB.

KomnuectBo BemectBa. Monbs. MossipHas macca. B3auMocBsI3p KOJTUYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuersl mo ¢opmynam
XAMHUYECKUX COeIUHEHUU. MonspHas Macca cmecH BelecTB. MousbHas J0Jist
XUMHUUYECKOTO DJIEeMEHTa B coeauHeHuu. HaxoxkaeHue mnpocreiiiein (HopMyibl
BEILIECTBA 10 MOJIBHBIM JIOJISIM DJIEMEHTOB.

Pu3nyecKknue U XUMUYECKHUE SIBIICHUs. XUMHAYECKasl PEaklus U €€ NPU3HAKU.
YciioBust MPOTEKAHUST XUMUUYECKUX PEAKLHMI. 3aKOH COXPAHEHUS MacChl BEUIECTB.
AToMHO-MoneKymsipHas Teopus. KuzHb u aestenbHocTh M.B. JlomoHOcOBa.
XUMHUECKHE ypaBHEHUS. TUIBI XUMUYECKUX PEaKIUi (COeMHEHUS, PA3I0KEHNUS,
3aMelleHus, o0OMeHa). Pacuersl Mo XMMUYECKUM ypaBHEHUSIM.

OKCHNEPUMEHTAIBHOE W3Y4YEHUE BELIECTB M SBJIEHUNA. 3HAKOMCTBO C
XUMHUYECKON TOCYJ0i, C NpaBWiIaMH pabOThl B Ja0OpaTOpuud U MpUEMaMU

oOpamennsi ¢ jgabopaTopHbiM oOOpynoBaHueM. l3ydyenwme u ommcanue



bu3nuecKkux CBOWMCTB O0OO0Opa3llOB HEOPraHWYECKUX BELIECTB - METANIOB U
HeMeTauioB. HaOmonenue ¢usnueckux (IJIaBIieHWE BOCKA, TasHHUE JIbJa,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHUWE U KOHAECHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
Mena C COJSHOM KHCIOTOM) siBieHuMd. O3HaKOMIJIGHHE C OO0pas3llaMH BEIIeCTB
KoiauuectBoM | monbs. HaOmroneHne W onucaHue NOPHU3HAKOB IMPOTEKAHUSA
XUMHUYECKUX peakiui (pas3iiokeHHe caxapa, B3auMOJCHCTBUE CEPHOM KHUCIOTHI C
XJopuaoM Oapus, TMOIydeHHWE U pa3ioxkeHue ruapokcuna memau (M) npum
HarpeBaHuM, B3auMojeiicTBue >xeneza ¢ pactBopoMm comu Menu (II). U3zyuenue
cioco0OB  pazzieneHus cmeced (C  MOMOIIbI0 MarHuTa, (UIBTPOBaHUE,
BbIIIapUBaHUE, TUCTUILISLNS, XpoMaTorpadus), IpoOBEIeHUE OYUCTKU TOBAPEHHON
conu. HaGmroneHne u onucaHue OMNBITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MAacCCBI.

* BaskHeilue npeacTaBuTe M HEOPraHUYeCKUX BeleCTB.

IIpeacraBnenuss o raszax. Boszmyx - cmech razos. CocraB Bo3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3O0B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
M3BECTHOM OTHOCHUTENBHOM IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHAUYECKUX PEAKLIUSX.

Kucnopon - osmement m mnpocroe BemiecTtBo. Haxoxnenue kuciopona B
npupojie, Gu3nyeckue U XUMHUYECKUE CBOMCTBA (PEaKIMU FOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
Crioco0b! Moy4eHHs KUCI0po/ia B JIaOOpaTOPUH U POMBINIIEHHOCTH. [loHsATHE 0
karanuzarope. KpyroBopor kucnopoma B mpupoae. O30H - amIOTpOITHAA
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YEHHE JUIS IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TernoBoit 3(PexT XUMUYECKON peakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHIOTEpMUUYECKHE peakuuu. Tommmso. Mcrnons3oBanue yris U MeTaHa B

KadyecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.



Bopopon - aneMeHT u nipoctoe BemecTBo. HaxoxkaeHue Bogopo/ia B IpUpoe,
dbu3nyeckue W XHMHYECKUE CBOMCTBA, IPUMEHEHHE, CIOCOOBI TMOJy4YCHUS.
[TonsiTue 0 kucnorax u consix. Mcnosb3oBanue BOJAOPOA B KA4E€CTBE TOILINBA.

Bona. ®usnyeckue cBoricTtBa BOJbl. Boma kak pactBoputenb. PacTBOpBL.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CniocoObl BBIpaKEHUs KOHIICHTPAIIMM PAacTBOPOB: MaccoBas JOJs PacTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIIEHTpauus. Ponb pacTBOPOB B NMPUPOAE U B KHU3HHU
YyeJI0BEKa.

XuMHueckne cBoiicTBa BoJbl. IloHstne 00 ocHoBanusgx. IloHsTHe 00
MHIUKAaTopax. KpyroBopoT BOAbI B NpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOJ.
OxpaHa ¥ OYUCTKA NPUPOHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHenuil. Oxcuabl. Knaccudukamms
OKCUJIOB:  coJsieoOpasyromue  (OCHOBHBbIC, KHUCJIOTHbIE, aM(OTEpHbIE) U
HecosieoOpasyromnme. MexayHapoaHas HOMEHKJIaTypa OKCHJIOB. TpuBHANIbHBIC
Ha3BaHUA OKCUAOB. OU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3amMoOACHCTBHE C BOJIOM, C KUCIIOTAMH U OCHOBAHHUSIMHU, C JPYTUMH OKCHIAMU).
[lomy4yeHne OKCHUIOB.

[TonsiTe 0 TUAPOKCUAAX - OCHOBAHUSX M KUCIOPOJACOMAEPKAINIMX KUCIOTAX.
Kucnotel. Knaccudukanumsa kucnor. MexayHapoaHass HOMEHKIATypa U
TPUBUAIIBHBIC HA3BaHUSI KUCIOT. PU3MYECKHME U XUMHUYECKHE CBOMCTBA KHUCIIOT
(B3amMoOACHCTBHE ¢ METAJlJIaMU, C OKCHJAaMHU METAJIJIOB, OCHOBAaHUSMH U COJISIMU).
Psan axtuBHoctn meraiuioB H.H. bekeropa. llomyyenwe kucimor. Kuciorsl B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanus OCHOBAHMM: IIEIOYM M HEPACTBOPHUMBIC
OCHOBaHUsA. MeXIyHapoIHasi HOMEHKJIATypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTAMHU U COJISIMH) M CTHOCOOBI mojyudeHus. HepacTBopumbie OCHOBaHUS, WX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.

[Tonsitue 00 amdoOTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M



TIOMUHUA): XUMUYECKUE CBOICTBA (B3aUMOJEHCTBUE C KUCIOTAaMHU M ILEI0YaMU)
Y TIOJTyYEHHE.

Comm  (cpemHue, KHUCHIble, OCHOBHBIE, [JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coied. TpuBuanbHble Ha3BaHUsA cosie. Duszuueckue u
XapakTepHbIE XMMHMYECKHE CBOMCTBA Ha IpuMepe cpenHux cosied. [lomydyenue
COJIEH.

I'eneTnueckass CBS3b MEXKIy KJIacCaMd HEOPTaHUYECKHX COEIMHEHUMU.
OKCIIepUMEHTAIbHOE ~ M3YyY€HUE BEIIECTB M SIBJICHUW:  KOJMYECTBEHHOE
OTpEJICICHUE COJCpPXKAHUSI KHUCIOpOJa B BO3JyXe; IOJyuyeHHE, COOMpaHue,
pacro3HaBaHHe M U3YYEHHE CBOMCTB KHUCJIOPOJa; HAOIIOJEHHWE B3aUMOICHCTBUS
BEIIECTB C KUCJIOPOJAOM U YCIOBHI BOSHUKHOBEHUS U MPEKPAILICHUS TOPEHUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMi OKCHUJIOB U OIMCAHUE UX CBOMCTB;

MOJIyYeHUE, COOMpaHHe, pACIIO3HABAaHUE M H3YYEHUE CBOMICTB BOJOPOJA
(ropenue);

B3aMMO/JIECTBHE BOJIOpoa ¢ okcuaoM meau (M);

UCCIIEIOBAaHNE OCOOCHHOCTEHM pPACTBOPEHUS  BEIIECTB C  Pa3IU4yHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM J0JIEW paCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MOJIIPHOW KOHUEHTpaluen
PaCcTBOPEHHOIO BEUIECTBA;

B3aMMOJICHCTBUE BOJAbI C META/NIAMHU (HATPUEM U KAJIbIIMEM); ONpPEICIICHUE
PacTBOPOB KHUCJIOT U IIEJIOYEH C MOMOIIBbI0 MHANKATOPOB; HUCCIEA0BaHIE 00pa3IioB
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB; HW3YUYEHUE B3aMMOICHCTBUS
okcuna meau (II) ¢ pacTBopom cepHOM KHUCIOTBI, KHCIOT ¢ METaJUIaMH, PEaKIuit
HEeUTpaIu3anuy;

MOJy4€HUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO0 MeETala

JIPYTUM U3 PacTBOpa COJIH;



B3aUMOJECHCTBUE THUAPOKCUIA LHMHKA C PACTBOPAMHU KHUCJIOT M UIEIOYEH;
pELIEHHE  AKCHEPUMEHTANBbHBIX 337ady 1o TemMe  «OCHOBHBIE  KJIAcChI
HEOPTraHUYECKUX COCIUHEHHIN.

* [Iepronnueckuii 3akoH U [leproguyeckas cucTeMa XUMHYECKUX JIEMEHTOB
J.N. Menpaeneena. CrpoeHue aTOMOB. XuMH4YECKast CBSI3b.
OKUCIUTETFHOBOCCTAHOBUTEIIHHBIC PEAKIUU.

[lepBble MONBITKK KIaCCU(PUKAIMK XUMUYECKUX djaeMeHToB. [loHsitue o
rpynnax (ceMemcTBax) CXOAHBIX 3JIEMEHTOB: IIEJOYHBIX U MIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(pOTepHbIE OKCHUJIBI U TUIPOKCHIBI.

Ilepnonnueckuin 3aKOH. OTtkpsblITHE [Iepnoauueckoro 3aKOHa.
[lepuonnueckass cucrema xumuueckux dinemeHtoB .M. Mennaeneesa.
Kopotkonepuognas u jiauHHOonepuoaHas Qopmbl Tabmuibl «llepuonuueckas
cucteMa xumuieckux annemeHToB J[.M. MenneneeBay. Ilepuoast u rpynmsl (A- u
b-rpymnmsr).

Crpoenne aromoB. CocraB aTtomHbIX saep. M3oromsl. PaanoakTWBHOCTS.
DONeKTpOHBL. DIJIEKTPOHHAs OpOUTANb. DHEPreTUYeCKWe YPOBHH M TOJYPOBHH
atomMa: S-, p-, d-opOurtamu. DJICKTpPOHHBIC KOH(HUTypaluu U IJIEKTPOHHO-
rpaduyeckue (GopmMysibl aToMoB. DUBMUECKUN CMBICI MOPSAIKOBOTO HOMEDPA,
HOMEpA TepHoJia U TPyIIibl deMeHTa. CTpOeHUEe ANEKTPOHHBIX 000J0YeK aTOMOB
nepBbIx 20 XxuMudeckux 3nnemMeHToB llepuoanueckon cucremst .M. Menneneesa:
pacrpenesnieHue 3JEKTPOHOB IO JHEPIETUYECKUMM YPOBHSIM, NOAYPOBHSIM W
opoutansm. Guzndeckuii cmpica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTA H3MEHEHHUSI paauyca aTOMOB XHUMHYECKUX DSJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKMX CBOWCTB MO TIpyHIiaM W IIEpUOJaM.
N3MmeHeHrne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMHUUYECKUX DJIEMEHTOB B
Mepuojiax M rpymnmnax. XapakTepUCTUKA XHUMHUYECKOTO JJIEMEHTa IO €ro

nonoxxeHuro B [lepuognueckon cucreme .M. Meneneesa.



3nauenue [leproanueckoro 3akoHa u [lepuoanveckor CUCTEMbI XUMHAYECKUX
AJIEMEHTOB [JI1 pa3BUTHUsL Hayku W npaktuku. .M. MenneneeB - y4yeHbIM U
IrpakK1aHUH.

DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX DJJIEMEHTOB. XHUMHUYECKasi CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs IIOJSIpHAss CBSA3b, KOBAJIECHTHAs
HEIOJISIpHAsA CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHs KOBAJIEHTHOM U
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHbIE (QopMyibl BemiecTB. KaTuousl u
AHUOHBI.

Kpucramnnueckue u amopdHble BemiecTBa. THUMbl  KPUCTAUIMYECKHUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAsd U UX XapaKTEPUCTHUKHU.

Crenenp okucnenus. OmnpenesieHHE CTEIEHEW OKHCIECHHS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAaHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3(pPUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

DKCIEPUMEHTANIBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HaKOMJIEHHE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB,

MOJEIUPOBAHUE CTPOCHHSI MOJIEKYJ IIPU TOMOIIM PHUCYHKOB, MOJENEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIT;

IIPOBEJICHUE  OIBITOB, W/IIIOCTPUPYIOIIMX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKECHHUSI, COSUHEHUS ).

* Me:xnpeaMmeTHbIe CBS3H.

Peanu3anus MeXNpeaMETHBIX CBA3CH NpH W3YYEHUUM XHMHMHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
IIOHATHM, TAK ¥ NTOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHATHSA: SIBJIEHUE (MPOLECC), HAYUYHbINA (aKT,
rUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCUUKAalMs, MNePUOAUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOICITb.

®uzuka: SBJICHUS TPUPOAbI, (U3MUECKHE SBIICHUS, BEUIECTBO, TEIIO,

dbu3MYecKre BEIWYWHBI, CIWHUIBI HW3MEpPeHus, 00BEM, Macca, arperaTHble



COCTOSIHUE BEILleCTBA, aTOM, DJIEKTPOH, MPOTOH, HEWTPOH, HOH, MOJIEKYyJa,
CTpPOEHHUE Ta30B, KUJIKOCTEH U TBEPbIX (KPUCTAUIMUECKUX) TEJ, JIEKTPUUECKHM
3aps, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpoIecChl 0OMEHA BEIICCTB.

['eorpacdus: atmocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPObI, TOJIE3HbIE
MCKOIIa€MbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorusi: Texnochepa, NPOU3BOACTBO, XUMHUUECKHUE TEXHOJIOTHUH, ChIPBE,
KOHCTPYKIMOHHBIE MaTE€pPUAIBIL.

Cooeporcanue odyuenus ¢ 9 knacce.

* BemecTBO M1 XMMHU4YeCKasl peaKusl.

[loBTOpenne u yrayOjieHME 3HAHM OCHOBHBIX Pa3JelioB Kypca 8 Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHYECKMX  DJIEMEHTOB, HX
KOJIMYECTBEHHBIE U KaueCTBEHHbIE XapaKTEPUCTUKHU (pamuyc,
ANEKTPOOTPHUIIATEIILHOCTD, SHEPTUS MOHU3ALINHN). [TocnenoBareabHOCTD
3aIllOJIHEHUSI DJIEKTPOHHBIX OpOHTajell aToMOB MajblX nepuoaoB. OcobeHHoCTH
3aOJJHEHUSI  DBJIEKTPOHHBIX ~ opOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
[lepuonnueckas cUCTEMa XUMHUYECKHX JJIEMEHTOB B CBETE IIPEICTABICHUN O
ctpoeHun artoma. CTeneHb OKUCIEHUsT M BaJeHTHOCTb. lIpeacraBienue o
NEePUOINYECKON 3aBUCUMOCTH CBOICTB XUMUYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BemiectBa B TBEpAOM, XHIKOM U Tra3o00pazHOM
COCTOSIHUHA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEMoJspHas,
noJisipHast); OOMEHHBIH W JIOHOPHO-AaKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMOoJeKyIIpHbIe B3auUMOJICUCTBUS (BOAOpPOAHAsI CBsA3b, CHIIbI BaH-aep-
Baanbca). Tunsl KpucTayuIMueCKUX PEIIETOK - aTOMHAsl, MOHHAs, METaJNTMYeCcKas,
MOJIEKYJISIpHAs - U OCOOCHHOCTH UX CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT

THUIIA KpHCTaHHquCKOﬁ PEUICTKN U BUOA XUMUYECKOM CBSI3H.



OCHOBHBIE ~ 3aKOHOMEPHOCTM  MPOTEKaHUs  XUMHUYECKUX  PEaKUUu.
Knaccudukanus XuMUYECKUX pEaKUUi MO Pa3IMYHBIM HpU3HAKaM (110 YHUCIY |
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTEeTNeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa, Mo arperaTHOMY COCTOSTHUIO pearupyromux BEIIeCTB).

DONEeMEHThl ~XMMHUYECKOW TEPMOJMHAMUKH. ODHEPreTuka XUMHUYECKUX
peakuuii. TeruioBod 3PpdekT XUMUYECKON peakuuu. DK30- U SHIOTEPMHUUYECKHUE
peakiuu, TEePMOXMMHUYECKUE ypaBHEHHMS. 3akoH l'ecca M €ro CileACTBUA.
BrIuncieHnst o TEpMOXUMHUYECKUM YPaBHEHUSIM.

[ToHATHE O CKOPOCTH XUMHUYECKON peakUuu. 3aKOH JIEMCTBYIOIIHUX MAacc.
DaKTOpBI, BIUSAIOIIAEC HA CKOPOCTh XMMHUYECKON PEAKIMU. JHEPrUsl aKTUBALUU.
[Tonsitue o katanuze. GepmenTtol. UTHrHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBusa cMenieHus
XUMHUYECKOTO paBHOBecHs. PaKTOpbI, BIMSAIONIME HA COCTOSIHUE XUMHUYECKOIO
paBHOBECHSL.

[Iporno3upoBaHre BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B
pPa3JIMUHBIX YCJIOBUSX Ha OCHOBE MPEACTaBICHUM 00 M3YYEHHBIX JJIEMEHTaX
XUMHUYECKON KUHETUKHU U TEPMOJIMHAMUKH.

OKUCANTETbHO-BOCCTAHOBUTEBHBIC peaKunu. OKUCIUTENBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIIeHUs. BakHble OKHUCIUTENIM UM BOoccTaHoBUTENW. [lepmaHranat kanus
(xapaktepuctuka). CocTaBieHHEe ypaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKkIuil ¢ UCMOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

DJNIeKTpOJIUTHYECKass auccoluanus. XUMHUYECKHE peakuuh B pacTBOpax.
Teopust  saeKkTpoaUTHYECKOW  aucconuainuu. PacTtBopeHue kak  (U3UKO-
XUMHUYECKUH mporiecc. [ToHaTre o ruapatax u KpuCcTaIoruapaTax. IJIEeKTPOJIUTHI
U HEIEKTpoauThl. KaTHOHBI, aHMOHBI. MeXaHu3M AUCCOUMAlMA BEIIECTB C
pa3IMYHBIM BHUJAOM XUMHUYECKON CBs3u. CuilbHBIE U CJa0ble SJIEKTPOJIHUTHI.

CreneHb Jucconuranmny, KOHCTaHTa ANCCOLIMAIlH. Honnoe IMPOU3BCACHUC BOJBI.



Bonoponsslii  mokazarens. MHaukaTopbl. OJEKTPOIUTHYECKAS IUCCOLMALMUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOrOo 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa.
MonexkynsipHble, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHUS peakuuil. CBoiiCcTBa
KHCJIOT, OCHOBaHHWII W COJIEl B CBETE MPEICTABICHUM OO0 3IEKTPOJUTUUYECKON
nucconuanuu. KauecTBeHHbIE peakIKi Ha HOHBI.

I'mpponus conert. MoHHBIE ypaBHEHHS THAPOJIM3A COJEU. XapAKTEP CPelbl B
BOJHBIX PaCTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE M3YYEHHUE BEIIECTB M SIBICHUN: O3HAKOMIICHHE C
MOJEISIMUA KPUCTAJUIMYECKUX PEIICTOK HEOPraHMYECKUX BEUIECTB - METAIIOB H
HEeMeTaJUIoB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJI0pU/Ia HATPH);

UCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XHUMHUUYECKOW PEAaKIMK OT BO3IEUCTBUSA
pa3IuYHbIX (PAKTOPOB;

OTIBITHI, HJUTFOCTPUPYIOITUE 0OPATUMOCTh XUMUYECKUX PEAKITU;

UCCJIEIOBAHNAE D3JIEKTPONPOBOJHOCTH PacTBOPOB, NpOLEcCa IUCCOLUALUN
KHCJIOT, IIIeJI0YEH U COJICH;

IPOBEAECHUE ONBITOB, WUIIOCTPUPYIOIIUX MNPU3HAKU MPOTEKAHUS PEAKIIHIA
MOHHOTO 0OMeHa (00pa3oBaHUE OcajiKa, BhIICIICHHE Ta3a, 00pa30BaHUE BOJIbI);

MPUMEHEHUE MHIUKATOPOB (JIAKMyca, METUJIOpaHka U (peHondTanenHa) ais
OMpeIeNICHHs XapaKTepa Cpelibl B paCTBOpPax KUCIOT, OCHOBAHUN U COJIEH;

MIPOBE/ICHHE OMBITOB, WJUTIOCTPUPYIOITUX IpUMEpPHI
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PpEaKIMil (ropeHue, peakiuu pPas3ioKeHus,
COCTMHECHUA);

pacno3HaBaHWE€ HEOPraHMYECKHX BEIIECTB C TOMOILNBIO KaYeCTBEHHBIX
pEaKIui Ha UOHBI,

pelIeHre 3KCIePUMEHTANBHBIX 3a7a4 10 TemMaM:  «OKHCIUTENbHO-
BOCCTAaHOBUTEIbHBIE PEAKLIUN, «I" maponus coneir», «DIEKTPOIUTHYECKAS
JUCCOLIHALIUS.

* HemeTaJjjibl 1 UX CoeaANHCHMUA.



OO6miast xapakTepucThka HeMmeTaioB. OCOOEHHOCTH CTPOCHMSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aIOTpornus. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mrast xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB - TallOT€HOB. XMMHUYECKHME CBOWCTBAa Ha IMPUMEpPE  XJopa
(B3auMoOJI€MicTBME C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XmopoBonopon. ComnsHas  KHCIOTa, XHWMHWYECKHE CBOMCTBA, IOJYYEHHE,
npumeHeHue. JlelictBue xyiopa M XJIOPOBOAOPOJA HA OPraHU3M 4YeEJIOBEKa.
Baxueimme xmopuabl W HUX  Haxoxiaenue B npupone. llonstne o
KHCIJIOPOACOIEPKAIINX KUCIOTaX XJIOpAa U UX COJISX.

WIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHBIE CTENEHU
okucienus. CTpoeHne u (pU3NYeCKue CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJAA U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM M cepHOM kucinotamu). CepoBoAOpod, cCTpoeHue, (uU3ndYecKkue u
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCHUABI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT M crneuuduueckue). Conu CepHOM KHCIOTHI.
XUMUYECKUE peaklivu, Jiexallue B OCHOBE MPOMBIIIIEHHOTO Croco0a MoJydeHus
CEepHOM KHCHOTHI. lIpencraBieHns 0 XMMHUYECKOM NPOU3BOJCTBE U CBA3AHHBIX C
HuM npogeccusx. [IpuMeHeHne cepHOW KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cynbGuUT-, CynbPua- U cyibhar-aHnoHbl. HaxoxaeHue cepsl u ee
COCAMHEHUN B npupoae. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIUIEH Cpenbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC TOKAM, 3arpSA3HEHHUE BO3AyXa), CIOCOOBI €ro
IIPEIOTBPALLCHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS

aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUS.



A30T, pacmpocTpaHeHue B MpUpoe, (PU3MYECKHe U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METalulaMH, BOJOPOJOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (U3MYECKHE W XUMHUYECKHE CBOWCTBA (OKHCIICHUE,
OCHOBHBIE CBOWMCTBAa BOJIHOTO pacTBOpa), IPUMEHEHHWE U T[OJIy4YEeHUE B
7a0opaTopud U MOPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero ooOpazoBaHus. Conw aMMOHUA, X (U3UYECKUE W XHUMHYECCKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJCHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHnas peakuusi Ha MOoHBI amMoHusa. Oxcunel azora (I, 11, III, IV, V).
A3zoTtucTtas Kuciaota. A30THasI KUCIIOTa, €€ ModyyeHue, GUu3ndeckue U XuMHUYECKHe
CBOiicTBa (0OIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U crhenuduyeckue),
MpUMEHEHNE. XUMHUYCCKHE PEaKINH, JICKAITUE B OCHOBE IOJYYCHHS a30THOU
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XWUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KWUCJIOTHBIC MOXAHW, 3arpsS3HCHHE BO31yXa, IOYBBI H
BOJIOEMOB).

®docdop, amiorponHbie Moaudukanuu QGochopa (Oenablii W KpacHBIN
docdop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METajlIaMH,
KHCIIOPOJIOM, TaJIOTeHaMH1, KOHIICHTPUPOBAHHBIMHA a30THOU M CEPHON KUCJIOTAMU).
Oxcunpl ochopa (III, V), dochopnas kucnora, Qu3nyeckue U XUMHUYECKHE
cBoiicTBa, monyueHue. KauectBennas peakius Ha (ocdar-uonsl. [IpeacraBienus
o ranorenuaax gocdopa (111, V).

[lonsitTue 0  MUHEpalnbHBIX  yAoOpeHusiX. A3oTHble, (ochopHbIe,
KOMITJIEKCHBIE yIOOpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKPYKAroIIeH Cpembl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mras xapakrtepuctrka 37eMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

VYrnepoa, annorponHsie Moaudukanuu (rpagut, aamas, QyuiepeH, rpades,
HAHOTPYOKM), (UBMYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIeHCTBHE C METa/NIaMH, HEMETa/UTaMH, KOHIICHTPUPOBAHHBIMH a30THOW U

cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.



Oxcunpl yriaepojna, ux Gu3HMuecKrue U XUMHYECKUE CBOMCTBA, ICMCTBUE HA KUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYecKue mpoodiieMbl atMochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYronpHas kucinora u ee Cojd, HX
busznueckue U XMMUYECKHUE CBOMCTBA, MOJy4yeHHWE U mnpuMeHeHue. KapOoHartsl,
ruapokapOoHatsl, ux cBoiicTBa. KauecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35MCTBE.

ITepBoHauasibHbIC TOHATHS 00 OPraHMYECKUX BEHIECTBAX KAK O COCIUHEHUSX
yraepojia: yriieBoJaopoAbl (MeTaH, 3TaH, TUJIEH, alleTHIICH), 3TaHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (YroJib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHl UX MEPEPAOOTKU, UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTue 0 GMOJIOrMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX - KUpaX, OeyKax,
VIJIEeBOJAaX - M HUX POJM B KU3HM YeJIOBeKa. EJMHCTBO OpraHUYecKuxX U
HEOPTaHUYECKUX COCTUHCHUM.

KpemHunii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA (B3aMMOJIEHCTBHUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HaMu), MOJIYyYEeHUE U MPUMEHEHUE.
Ponb kpemuus B ipupojie u texuuke. Oxeun kpemuus (1V), kpeMHHEBasi KUCIIOTA,
CUJIMKATBIL: (DU3NYECKHUE M XMMHUYECKHUE CBOWCTBA, MOJYYCHUE M MPUMEHEHHE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpoUTeNbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

bop. Ocobennoctu ctpoenus aroma. Oo1re npeacTaBieHus 0 PU3NIECKUX U
XMMHYECKUX CBOMCTBax. bopHas kuciora.

OKCNEepUMEHTAIBHOE HW3YYEHUE BEIIECTB U SIBICHUI: O3HAKOMJIEHUE C
oOpasllaMi TPUPOJHBIX XJOPUIIOB (TAJOTEHUIOB); TMPOBEJCHUE  OIBITOB,
OTpaKaAOIIUX PU3MYECKUE U XUMHUYECKHUE CBOMCTBA raJIOTEHOB U UX COEIUHEHUN;

VU3YYEHHUE CBOMCTB COJITHOM KUCJIOTHI;

MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHJ-, OPOMUI- U UOJUA-UOHBI U
HaOJII0/ICHNE MPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHUE C 00pa3IaMu CEephl U €€ PUPOIHBIX COCTUHEHUN;



HaOmoieHre  mpouecca  OOyriMBaHMs — caxapa 1O JIEUCTBUEM
KOHILICHTPUPOBAHHOUN CEPHOU KUCIIOTBHI;

U3YYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHL;, POBEACHUE
KaueCTBEHHBIX peakinil Ha CyIabdu-, CyabGur- u cynbdaT-uoHbl U HaOIIO/ICHUE
MPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHHE C (PU3MYECKMMH CBOWCTBaMU a30Ta, ¢ocdopa U wux
COCIMHEHUH, 00pa3iaMu a30THBIX U POCHOPHBIX yIOOPEHUI;

MOoJy4YeHHe, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE CBONCTB aMMUaKa,
M3YUYEHHE CBOMCTB COJEH aMMOHHS;

IPOBEJCHNE KAUYECTBEHHBIX PEaKIMii HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar- MOHBI U U3YUYEHUE MPU3HAKOB X MPOTEKAHUS;

U3YUYEHHUE B3aUMOJECHCTBUS KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO,
CBOMCTB (hoc(HOPHO KUCIIOTHI U €€ COJIEH;

03HAKOMJICHUE C MOJIENIIMH KPUCTAJUIMYECKUX PEIICTOK ajiMas3a, rpadura u
dbynnepeHa, ¢ mpoleccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yIJIEM U YCTPONUCTBOM MPOTHUBOTA3a;

MOJIy4eHHE, COOMpaHue, paclo3HABAaHUE W HU3YUYEHUE CBOWCTB YTJIEKUCIIOTO
raza, NpOBEJCHUE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT- U CHUJIUKAT-UOHBI U
M3y4YEHHE MPU3HAKOB UX MPOTECKAHUSI,;

U3Y4YCHUE B3aMMHBIX TMpEBpalleHUil KapOOHATOB U THAPOKAPOOHATOB;
O3HaKOMJIEHUE ¢ 00pa3iaMu MPUPOAHBIX KAPOOHATOB U CHJIMKATOB, C IPOIYKIIUEH
CUJIMKATHOW MPOMBIIIUIEHHOCTH;

pelIeHNE 3KCIIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHelne HeMeTauibl U UX
COCTMHEHUS.

* MeTasJibl M X COCAUHEHUS.

O6mue cBoiictBa MeTaioB. OOImIas XapakTepUCTUKA XUMHUYECKUX
AJIEMEHTOB - METAJIJIOB HA OCHOBAaHMM MX MoJjoxxeHus B [leproanueckoit cucreme
xumudeckux sneMmenToB J[.1. MenaeneeBa u ctpoeHust atomoB. Metamuisl A- u b-
rpymi. CTpoeHue MPOCThIX BEIIECTB - METAUIOB. MeTauinueckas CBs3b U

MeTayuTMuecKasi KpUcTauimueckas perneTka (MpUMUTUBHAS KyOudeckas, 00bEMHO-



LEHTPUPOBAHHAS KyOuueckas, rpaHEUEHTPUPOBAHHAS KyOuveckas,
reKcaroHaljibHas JI0THOYIaKOBAaHHAs ).

3aBUCUMOCTh (DU3UYECKUX CBOWCTB METAUIOB OT CTPOCHHSI KPHCTAJUIOB.
DNEKTPOXUMHUUYECKUI sl HaNpsKEeHUN MeTauioB. O0Me XUMHUYECKUE CBOMCTBA
MeTtauioB. OOmue crmocoObl MOMYyYEHUS METAUIOB, METALTYPrHs. DICKTPOIIH3
pacIuTlaBOB M PACTBOPOB COJIEM KaK OJWH W3 CIOCOOOB TOJYYCHHS METAJUIOB.
[loHsiTHE O KOPPO3UMM METAIIOB, OCHOBHBIE CMOCOOBI 3aIIMTHl UX OT KOPPO3UHU.
CmnaBel (cTanmb, YyTyH, AIOPATIOMUHUNA, OpoH3a). [lpuMmeHeHue MeTawioB u
CIUTABOB B OBITY M MPOMBIIIJIEHHOCTH.

* Merayuibl A-rpymni.

[[lenounsie MeTaiubl: nojokeHue B [lepuoandeckol cucteMe XMMHUYECKUX
anemeHToB J[.MI. Menneneesa, cTpoeHHE MX aTOMOB, HaXxOXICHHUE B IPUPOJE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (Ha MpUMEpe HATPUS U Kajus), MOJIydeHHE.
OKcubl ¥ TUAPOKCUIBI HATPUA U Kaius. [[pyuMeHeHrne menoyHbpIX METaioB U UX
coeMHEeHu. buosornueckas pojab HaTpUs U KaJusl.

[[lenouyno3eMebHbIE METAJUIbl MarHuid W KajbllUM: IIOJIOKCHHE B
Ilepuonnueckoii cucreme xumuueckux snemMeHToB /.M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUecKue U XUMUYECKUE CBOMCTBA MarHus
U Kanplus. BaxkHelue coenUHEHUs KadblUsl U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBa, MpuMeHeHue. JKecTKOCTh BOJBI M CIHOCOOBI €€ YCTpaHCHHS.
KpyroBopor kanbius B IpUpoAeE.

AmromuHuii: nonoxenue B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
JA.WN. MenneneeBa, CcTpoeHHE aTroMa, HaxOoxJAeHHE B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
anmtoMuHus. [I[puMeHeHne aaTtOMUHNS U €ro CIUIaBOB.

* Merasuisl b-rpynm.

OO6miast xapaktepucTuka MeTasioB b-rpynm  (moOOYHBIX MOArPYIII):
nojnoxxenne B llepmogmueckor cucreme xumuueckux aneMeHto ..
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIPOBajiay AJIEKTPOHA Ha

pUMeEpe CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BaneHTHbIE cOCTOSTHUS aTOMOB



d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJIMHEHHSX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIUHEHHM (HAa MpPUMEpPE COCIMHEHUN Xpoma).
[IepBOHaUaNIbHBIE TPEACTABICHUS O KOMIUIEKCHBIX COCUHEHHUSIX.

Mens u cepeOpo: CTpoeHHE aTOMOB, CTEMEHW OKucieHus. OOIme KpaTKue
MPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aUMOJIEHCTBUE C KUCIOTAMU-OKUCITUTENSIMHU), 00 UX OKCHUIaX, THUJIPOKCUAAX U
colisix, ux mpumeHeHuu. [IpeacraBieHus 00 aMMHAYHBIX KOMITIEKCaX cepedpa u
Meu. KauecTBeHHbIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENIEHb OKUCIICHUS. XapaKTepUCTHKa (PU3NIECKUX U
XUMHUUYECKUX CBOMCTB, MPUMEHEHNE, aMPOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCU/IA.
KauecTBeHHbBIE pEaKIIMU HA KAaTUOHBI LIMHKA.

Kemes3o: cTpoeHne aroma, CTeneHU OKHCICHMS. Haxoxaenue B mpupoge.
Pu3nyYeCcKrne U XUMAYECKHAE CBOMCTBA JKelie3a, MpUuMEeHEeHne. buonornueckas posib
xene3a. Oxcupapl, Tuapokcuasl U conu xkenesa (II) m xemeza (II), ux cocras,
CBOMCTBa M ToiyuyeHue. KauecTBEHHbIE peakllMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranb - CIUIaBbl Jkese3a. [Ipon3BoACTBO UyryHa W CTalIH.
DKOoJIornYecKre mpoOIeMbl, CBSI3aHHBIE C METALTYPTUUECKUMHU MPOU3BOJACTBAMH.

DKCIEPUMEHTANBHOE U3YUEHUE BEIIECTB U SBJIICHUM:

O3HAKOMJIEHHE C 00pa3laMd METaUIOB M CIUIaBOB, UX (U3HUUECKUMU
CBOMCTBAMH; MOJICIIMPOBAHUE METAIMYECKON KPUCTAIUIMYECKON PELICTKU;
M3y4YECHUE B3aMMOJICVCTBUS METAJUIOB C BOJIOM, C PACTBOPAMHU COJIEM U KHUCIIOT,
HCCJIEIOBAHKE TPOIIECCOB AJIEKTpoJin3a pacTBopoB xyopuna meau (II) u monuna
KaJIusi, KOppO3UU METAJIIOB,;

U3y4eHUE OCOOCHHOCTEW B3aMMOJICHCTBUSI OKCHUJIIOB KajbllMs W HATpUA C
BOJIOM, MX TUJPOKCUIIOB - C okcusioM yriepoaa (IV) u kucioramu;

W3Yy4YeHHUE CBOMCTB KapOOHATOB U TMAPOKAPOOHATOB KNI, dKECTKOM BOJIBI;
M3y4YE€HUE MPOLECCOB MOJYYEHUs THAPOKCUIOB JKEJI€3a, UX XUMUYECKUX CBOWCTB;
M3yYEHHUE TMPHU3HAKOB MPOTEKaHUs KAUYE€CTBEHHBIX pEaKIuid Ha HOHBI (MarHus,

KaJIbIIUS, A IIOMUHUS, IMHKA, Kene3a (2+) u xene3a (3+), meau (2+);



HaOJII0/ICHUE W ONKMCAHUE OKpAIIMBAHUS IJIAaMEHM MOHAMU HATPHSs, Kajdus U
KaJIbIIUS;

uccienoBanne am(OTEPHBIX CBOMCTB THUAPOKCUIA ATIOMHUHUS, THAPOKCUIA
xpoma (III) u rugpokcuia UHKA;

pEILICHUE KCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BaXHeWIlne MeTaulbl U UX
COCIIMHCHUSD.

* XuMHUS M OKPY:KAKOLIAsl cpeaa.

BemecrBa m marepuasisl B MOBCEIHEBHOM JKHM3HM 4YeNOBEKA. Baxueumue
BEIlIECTBA U MaTepHuajbl, 00JaCTH MX NMpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BCIIECTB U XHMHYECKUX peakiuil B ObITy. IlepBas moMoIs NMpu XUMHYECKUX
0’KOrax U OTPABJICHUAX.

Hogble matepuanbl u TEXHOJIOTUHU. [[pUHIUIIBI «3€JICHON XUMUW.

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XUMHSI W 3I0POBbE. 3HAYCHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M MX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranu3Ma 4esoBeka. [IoHsTHE 0 37J0pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpeibl. DKOJOTUUECKUE TPOOIIEMBI,
CBSI3aHHBIE C COCMHEHUSAMU YIJIEPOJA, A30Ta, CEPBI, TSKEIbIX MEeTALIOB. [loHATHE
o ITJIK. Ponp XxuMuu B pelieHur 3KOJIOTHYECKUX TPOOIIEM.

DKCNEPUMEHTAIbHOE W3YYEHHE BEIIECTB W SBJICHUW: O3HAKOMIICHUE C
oOpa3aMu MarepuajgoB (CTEKJIO, CIIaBbl METAJJIOB, MOJMMEPHBIC MaTepHabl),
ONPEAECICHUE KUCIOTHOCTA NPUPOAHBIX BOJ, MOAECIMPOBAHME MpOIECCa
00pa3oBaHus KUCIOTHOTO JA0XK/IS, N3yUYCHHE €r0 BO3JICHCTBUS HA MaTEPHAJIbI.

*[loBTOpeHue U 00001eHHEe 3HAHUI OCHOBHBLIX pa3iejioB KypcoB 8-9
KJIACCOB.

[lepnoanueckuii 3akoH U [leproanyeckast cucremMa XMMAYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB
XAMHWYECKUX DJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U rPpyMmax.

CrtpoeHue BelecTBa B TBEPAOM, KUJIKOM U Ta3000pa3HOM COCTOSHUH. BubI
XMMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU

PCHICTKH U BHUJA XUMHYECKOM CBSI3U.



Knaccudukanus XUMUYECKMX pEaKIHU MO0 pa3UyHbIM  TpPU3HAKAM.
[IporHo3upoBaHrW€ BO3MOYKHOCTA NPOTEKAHUSI XUMHUYECKUX IPEBpALCHUN B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XuMUYECKUE peakiuu B pacTBopax. ['maponus coseil. Peakiuu okuciaeHus-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBAaHMM W COJIGM B CBETE NPEACTaBICHUU 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusXx.

* MexknpeaMeTHbIe CBA3H.

Peanmszanust mMexXnpeaMETHBIX CBSA3EM IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE MOHATHUSA: SIBJIEHUE (TIPOIIECC), HAYYHBIN (axT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJlu3, CHUHTE3, KiacCUUKAIMs, MEPUOIUUYHOCTD,
HaOJII0/ICHUE, APKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepUaIbl.

®dusuka: BELIECTBO, TeN0, (PU3MYECKUE BEIUYUHBI, CAUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, ATOMBbI U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KHUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJTMYECKasl pelieTka, JJIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTbI, KBAHTHI, PAAMOAKTUBHOCTb, ajb(a-, 0eTa- U raMmmMa-u3nydeHue,
AIEKTPUUYECKUN 3apsil, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKH, COJTHEUHbBIN
CIIEKTp, pa3yioKeHre 0eI0ro CBeTa B CIIEKTP.

buonorus: axocucrema, 6mocdepa, porocuHTes, Mporecchl 0OMEHa BEIIECTB,
MUHEPAJIbHBIC  yIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKpPOJIEMEHThI, THUTATEIbHbIC
BEIIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpAIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE

MCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI, TUITAHETA 3eMJIS.



TexHnonorusi: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIICTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTUU 3IEKTPOHHON MPOMBIIIUIEHHOCTH, HAHOTEXHOJIOTHH.

Ilnanupyemblie pe3y/ibTaTbl 0CBOEHHS NMPOrPaMMBbI 10 XHMHUM HA YPOBHE
OCHOBHOT0 0011ero oopazoBanus (yr.ry0JieHHbIA YPOBEHb).

W3ydyenne XxuMuM Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUs HAMpPaBIICHO
Ha JOCTH)KEHUE OOYyYarolMMUCS JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
pe3yIbTaTOB OCBOCHHUS COJEPKaHUs YUEeOHOIO MpeaMeTa.

JIM9HOCTHBIE PE3yNbTaThl OCBOGHUS MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XMMHUU B €IUHCTBE Y4EeOHOH H
BOCITUTATEIBHOU JACSATEIBHOCTH 00pa30BaTEIbHOM OpraHU3allui B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U AYyXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOpPA3BUTHA M COLMAIU3ALMH
o0yyJarommxcs.

JIn4HOCTHBIE ~ pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAlUM U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

* MATPUOTUYECKOTO BOCIIUTAHUSI:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M MCTOPHYECKOMY HACIEIUI0, TOHMUMAHWE 3HAYEHUS XUMHUYECKOU
HAayKH M TE€XHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUU YKOHOMMKHU
Poccuu u cBoero peruona;

* FpaXAaHCKOTO BOCITUTAHUSL:

MPEJCTABICHUE O COLMAJIBHBIX HOpPMax W TMpaBWIaX MEXKIMYHOCTHBIX
OTHOILIEHH B KOJUIEKTUBE, TNPOSBICHUE KOMMYHUKATUBHOW KyJIbTYypbl B
Pa3HOO0Opa3HON COBMECTHOM AESATENbHOCTH;

CTpeMJIEHHE K B3aMMOTIOHMMAHUIO M B3aMMOTIOMOIIU B MpOIecce YUeOHOU U

BHEY4YCOHOM JEATEIHHOCTH;



TOTOBHOCTh OIICHMBATh CBOE ITOBEJCHUE M ITOCTYNKH CBOMX TOBAPHIICH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS ITOCJICICTBHI
MOCTYIIKOB;

* hopMupoOBaHUS IICHHOCTH HAYYHOTO ITO3HAHMS:

MHUPOBO33PEHUYECKUAE TPEACTABICHHUSI O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOAMMBIC IS
MMOHUMAaHUS CYIIIHOCTH HAyYHOH KapTUHBI MHPA;

OCO3HAHME IIEHHOCTH HAYYHOTO TIO3HAHUS JUTSl pa3BUTHS KaXKIOTO YEIOBEKa U
IIPOU3BOJMTEIIBHBIX CHJI OOIIECTBAa B IIEJIOM, POJM W MECTa HayKH «XUMHS» B
CUCTEME HAyYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHUSA MPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENOM;

Mo3HaBaTelIbHAs MOTHUBAllUsI M MHTEpEC K OOY4YeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIICIOBATEIHCKOMN
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBICHUS W YPOBHS aJbHEHIIIETO
oOyueHus;

* BOCIIUTAHUS KYJbTYPHI 3I0POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/I0POBBI 00pa3 >KM3HU, OCO3HAHUE TOCICICTBUN W
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIsA, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuid 0€30IacHOCTH TIpU  OOpalieHuu ¢
XUMHYCCKHMH BEIICCTBAMH B YUCOHBIX U )KM3HCHHBIX CUTYAIIHSX;

* TPYJIOBOTO BOCITUTAHUSI:

dbopMHpoBaHrE IIEHHOCTHOTO OTHOIIEHUS K TPYAOBOW JCSATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa M K MCCIICOBATEIHCKON IEITEIBHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MPOQECCUsIM, CBSI3aHHBIM C XUMHUEH, B TOM YHUCJIC K
npodeccusM HaydHOU cepbl, 0OCO3HAHNE BO3MOXKHOCTH CaMOpeaInu3allid B 3TOU
cdepe;

¢ 3KOJOI'MYCCKOI'O BOCIIMTaHUA:



OCO3HaHWe HEOOXOIUMOCTH OTHOILIEHHUS K IPUPOJE KaK UCTOUYHHUKY KU3HHU Ha
3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYyJIbTYphl: MPUOOpPETEHHE OTbITa
IUJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCHEACTBUA IS
OKpYXalomel cpeapl; OCO3HAHWE TJI00AIBHOTO XapakTepa AKOJOTHYECKUX
npo0eM W TMyTeH UX PEelIeHUs; CIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOTydaeMbIe
IIpU U3YYEHUU XUMHH, Uil PELIEHUS 3a/1ad, CBSI3aHHBIX C OKPYXAIOIIEH Cpenoil;
AKTUBHOE HENPUATUE JCUCTBHUM, IPUHOCAIIMX BPEA OKPYXKAIOLIEH Cpexe;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM W COLUMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOMN JEATENbHOCTH 3KOJOTHUYECKON HAITPABICHHOCTH.

MeramnpeaMeTHbIE PE3yNbTaThl 00YYaIOUIUXCs, OCBOUBIIUX IPOrpaMmy IO
XUMHUH OCHOBHOTO OOIIIEr0 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCHUIUIMHAPHBIX (MEKIPEIMETHBIX) TOHSATUNA, OTpaKaroInX
MaTepHalbHOE €IWHCTBO MHpa U TMpoIecC TMOo3HaHUs (BEIIECTBO, CBOMCTBO,
SHEPrusi, SIBJICHUE, HAay4YHBIM (PaKT, 3aKOHOMEPHOCTb, THIOTE3a, 3aKOH, TEOPHs,
HaOJII0ICHUE, U3MEPEHHE, UCCIIEA0OBaHNE, SKCIIEPUMEHT U JIPYTHE);

OBJIAJICHUE YHUBEPCAIbHBIMU YYCOHBIMU JEUCTBUSIMU (TMO3HABATEIHHBIMU,
KOMMYHHKATUBHBIMH, PEryJISATUBHBIMU), BOXHBIMHA  JJISI MOBBIILICHUS
(G (HEKTUBHOCTH OCBOCHHS COJEpkKaHUS ydyeOHOTO mpeamera, (GopMupoBaHUs
KOMIICTEHIIMA, A  TakKe  IPOEKTHO-UCCIIECIOBATEIbCKON  JIESITEIbHOCTH
OOy4YaronIMXcs B Kypce XUMUU;

CITOCOOHOCTh MX HCIIOJIb30BaTh B yU4eOHOM, MO3HABATEILHON M COIMAIBHOM
MPaKTHUKE.

OBnazieHMEe YHUBEPCAJIbHBIMH I103HABATEIILHBIMUA YUYE€OHBIMU JIEUCTBUSIMU
BKJIFOYAET:

* 0a30BbI€ JIOTHYECKHE 1eHCTBUSA:

YMEHUSL HCHIOJIb30BaTh IPUEMBbI JIOTUYECKOIO MBILUICHUS IIPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMbBICI XUMUUYECKUX MOHSATUM (BBLACIATH UX CYIIIECTBEHHbIC

IMPHU3HAKH, YCTAHABJIUBATL B3aMMOCBA3b C JPYTUMU HOHHTI/IHMI/I); AHAJIIN3HUPOBATh,



CpaBHUBaATh, 00001IaTh, BHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATH3allMM XUMHYECKUX BEIIECTB M XUMHYECKUX PEaKIIMil; yCTaHABIWBAaTh
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTHYECKHE PpacCyKJAcHUS (MHIYKTUBHBIC, JEAyKTHBHBIC, I10 aHAJOTHH);
npemiaraTh KpUTEPUH W BBISBISITH OOIIHME 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B
W3Yy4aeMBbIX MPOIECCaX M SBICHUSX; MPOBOJWTH BHIBOABI U 3aKIIOUCHUS; YMCHUS
MPUMEHSTh B TPOIIECCE MO3HAHUA TMOHATHS (MPEIMETHBIC W MeTalpeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3yeMbIe B XMMHUH, TIPEOOPA30BHIBATH
MOJICIbHBIC MPEJICTABICHUS - XUMUYECKHUM 3HAaK (CUMBOJ 3JIEMEHTA), XUMHUUYECKas
dbopmylla U1 ypaBHCHHE XHMHUYECKON peakIuy - IpHU pelieHud y4eOHBIX 3a1ad; C
y4eTOM OTHUX MOJCIBHBIX TPEACTABICHUA XapaKTepU30BaTh HM3ydacMbIe
XUMHUYECKHE BEIIECTBA M XMMUYECKUE PEAKIIHH.

*0a30Bble HCCIIEI0BATENbCKHE JAeHCTBUA (METOAbI HAYYHOI0 MO3HAHUA
BeILeCTB M SIBJICHUII):

yMEHUSI TIPUMEHATh METOAbl HAYYHOTI'O TMO3HAHMS BEIIECTB W SIBJICHUH Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATECIBLHON U
MIPOCKTHOMCCIICIOBATEIIbCKOM ACATEILHOCTH;

YMEHHUS HCIOJB30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS M CAMOCTOSTEIILHO CTaBUTh BOIIPOCHI; aHAJTM3UPOBATH (PAKThI, BEISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONMPENEIATh 1IeJb W 3aJadd, COOTBETCTBYIOIIHE
pEIICHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO WIIH OOBSICHUTEIIBHYIO THITOTE3Y
U OCYIIECTBIISITh €€ IMPOBEPKY; YMEHHS TPOBOJUTH HM3MEPEHHUS HEOOXOIMMBIX
napaMeTpoB, BBIYUCICHUS, MOJCIUPOBAHNE, HAOIIOJCHUS H OSKCIICPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TIPOTHO3UPOBATH PE3YyJIbTATHI,
dbopmyHpoBaTh 0000IIEHHUS W BBIBOABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHON padoTe;

* padora ¢ uHpopmanmeii:

YMEHUS OPUEHTHPOBATHCSA B PA3IMYHBIX UCTOYHUKAX MH(OpMaIuu (HaydHO-
MOMYJIsIpHAsl JIUTEpaTypa XUMHYECKOTO COJACPKAHWSA, CIPABOYHBIC TIOCOOMS,

pecypchl VHTepHeTa); aHATM3UpOBaTh HHPOPMAIIMIO W KPUTUUECKH OIEHUBATH €€



JOCTOBEPHOCTh U  HENPOTHBOPEUYMBOCTb, OTOMpaTh U HHTEPIPETUPOBATH
UHPOpPMAIIMIO, 3HAYUMYIO JJI pEIICHUs y4eOHOW 3a7auu; yMEHHs NPUMEHSTh
pa3iauuHble METOAbl M (OpMyIMpOBaTH 3ampochl MPU TMOUCKE U OTOOpe
uHpoOpMaluy, HEOOXOIMMOU MJis BBINOJHEHHUS Y4YEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTHU U pPa3jIMYHbIE TOUCKOBBIC
CHUCTEMBI; CAMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AUarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(dbopMBbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; NPUMEHATh MEXIpeAMETHbIE ((pusuueckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CpEJCTBA
HaIJISTHOCTH.

OBnazieHNe YHUBEPCATLHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JACHCTBUSMU:

* yMeHUs 001eHHs (MMCbMEHHOM M YCTHON KOMMYHHUKALMU):

IPEICTABIATh IOJIYYEHHBIE PE3YJIbTAThl IMO3HABATEIBHOW JAESATEIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IMyOJMYHO BBICTYyNaTh C Mpe3eHTauuen
pE3yJIbTaTOB BBIINOJHEHUS] XHUMHUYECKOIO JKCIIEpUMEHTa (HMCCIe10BaTeNbCKON
Ja00paTOPHON UM MPAKTUYECKON paboThl, y4eOHOTO MPOEKTA); B X0OJI€ AUAJIOra U
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS MPEJI0KEHHOM
3a/1ayi.

* YMeHHS Y4eOHOI0 COTPYAHMYECTBA (TPYNIOBasi KOMMYHUKAIHA):

y4acTBOBaTh B TIPYMIOBBIX (hopMax padOThl: IMJIAHUPOBATh OPTraHU3ALUIO
COBMECTHOM pabOThl, ONpPENEeNsATh CBOIO pPOJb, PACHPEAeNATh 3aJayd MEXIy
YJIEHaMU TpPYNNbl; BBIIOJHATH CBOIO YacTh pabOThl, KOOPAMHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSIMU JIPYTUX WICHOB KOMAaHIbI, ONPEAENSATh KPUTEPUH IO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE YydeTa OOUIMX HMHTEPECOB U COIJIACOBAHMS IMO3UIMH, y4acTBOBaTh B
o0CyXJIeHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» U Jpyrux (opmax

B3aUMOJIEUCTBUSL.



OBnazieHWe YyHHUBEPCAIbHBIMUA YYEOHBIMU PETYJSTUBHBIMU JIEUCTBUSIMU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3alMHM, CAMOKOHTPOJS, CAMOKOPPEKIUU, B TOM
YyucCIe:

YMEHHUSl peliaTh y4eOHbIe U MCCIEOBATENIbCKUE 3a/ladyd: CaMOCTOSITEIIbHO
BBIOMpaTh cloco0 pelieHusi yueOHOM 3a/iaur (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoJee MOAXOMAIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUERB), TUTAHUPOBATH CBOIO pa0OTy MpHU PEIICHUH y4eOHON WITH
UCCIIEIOBATENIbCKOM  3a7aud; HAa  OCHOBE  TOJIYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHHUS W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOIIECCOB; AHAJIM3UPOBATh pE3YyJbTaThl: COOTHOCHUTh CBOHM JCHCTBUS C
IJIAHUPYEMBIMU  pe3yJbTaTaMH, OCYIIECTBIISATh CAMOKOHTPOJb JI€SITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITENBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

[IpenMeTHble pe3ylibTaThl OCBOEHUS MPOTPaMMbl MO XHMHU OCHOBHOTO
o011iero oOpa3oBaHus Ha YIiIyOJI€HHOM YpOBHE.

[IpenMeTHble pe3ylbTaThl OCBOEHUS MPOrpaMMbl MO XHMHUU OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOr0 YpPOBHS, COIJIACOBAHBI MEXIY
co0OM, YTO TO3BOJIAET PEaIU30BBIBATh YIIIYOJEHHOE H3YYEHHUE KaK B paMKax
OTHIEJbHBIX KJAcCOB, TaK M B paMKax peajlu3allid HWHIUBUAYaAJIbHBIX
o0pa3oBaTeIbHBIX TPACKTOPHUIA, B TOM YHCIIC UCIIOJIBb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzanuu. [1o 3aBepiieHUM peanu3aluyd MPOTpaMMbl YTIIYOJIEHHOTO YpPOBHS
oOydaromnifecs CMOTYT JIeTallbHee OCBOMTH MaTepHall, OBJIAJIETh PACIIMPEHHBIM
KpyTrOM MOHSTUI U METOJIOB, PeIIaTh 33a/1a4 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHble pe3yabTaThl BKJIKOYAIOT: OCBOCHHE OOYYAIOIIUMMCS HAYYHBIX
3HaHUW, YMEHUH W CHOCOOOB JCHCTBHH, cHeMUHUUECKUX IS IPEIMETHOU
obsmactu «XUMHUS»;, OCHOBbI HAy4YHOTO MBIIIJICHUS, BHUJBlI JESITEIHHOCTH IO
MOJYYEHUI0 HOBOTO 3HAHUS, €ro HWHTEpIpeTalud, mpeoOpa3oBaHUI0 U
NPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX W PEATbHBIX KU3HCHHBIX YCIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE

oOpa3oBaHUs.



K xonuy obyuenusn ¢ 8 knacce y oodyuarowiecoca 0yoym cgopmuposansl
ciedyloujue npeomemusle pe3yibmamul UYYEHUA XUMUU HA Y2Y01eHHbIM
ypoeHe:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHWYECKUX TOHSITHUM: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, METal, HEMETAJUI, AJUIOTPOIHS, MPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHASL aTOMHAsi U MOJIEKYJISIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBas JOJISI XHMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
colib, amMOTEepHbI OKcHua, amM(pOTEPHBIA THUIPOKCHI, XUMHYECKash peaKIus,
KJ1accuuUKaluys peakivii: peakiuu COCAUHEHUs, PEAKIIUUA PA3I0KEHUs, peaKIuu
3aMEIEeHUs], PEaKIMu OOMEHa, 9K30- W DHJOTEPMHUYECKHE PEaKIUH; TEIIOBOU
s ekt peakiuu; AIpo aToma, SIESKTPOHHBIA CIOM atroMa, aTOMHAas OpOUTalb,
pagnyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
VOHHAs CBf3b, HWOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIs BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJISIpHAs KOHIIEHTpaIus BEIIECTBA B
pacTBOpe; BIIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCJICHMS, OKHUCIUTEIH U
BOCCTaHOBUTEIH, OKHCJIEHUE u BOCCTAHOBJICHUE, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUK, METO]T DJIEKTPOHHOTO OajiaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX  TTOHSATUU 151
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX MPEBPAILICHUN;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS (hOPMYJT BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OTPENIENIITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIUHCHUSX,
CTENICHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICKHOCTD
BEILIECTB K OINpe/eICHHOMY KJIacCy COSIMHEHUH TT0 hopMyJiaM, BUbI XUMHUYECKON
CBSI3U (KOBAJICHTHOM M MOHHOW) B HEOPTaHUUECKUX COCAMHEHUSX;

PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHSI MacChl BEUIECTB, MOCTOSHCTBA
cocraBa, llepumommueckoro 3akona J[[.M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU

TCOPHUH, 3aKOHA ABOFaI[pO Hu €ro CHeﬂCTBHﬁ, HpeI[CTaBJ'IeHI/If/'I 0 HAaYYHBIX MCTOHAaX



MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAaX
MCCIIEIOBAHUSI BELIECTB U U3YUCHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh TMOHMMAHUE [EPUOAMYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX 3JIEMEHTOB OT HX IOJ0KeHUs B [leproauueckoii cucreme:

OIHCHIBATh M XapaKTepu30BaTh TabinuHyto Gopmy [leprnoandeckoii cuctemMsbl
XUMHUYECKUX 3JIEMEHTOB: pa3nyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynmna)» u
«mobouHas noArpynna (b-rpynma)y», «Maibie nepuoab» U «00JIbIINE IEPUOIBIY;

COOTHOCUTH 0003HauYeHUs, KOTOpble uMeroTrcs B Tabnuue «llepuoanueckas
cuctemMa xumuyeckux oanemeHtoB J[.M. MeHageneeBa», €  YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsn
A1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PACHPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

OOBSCHATh CBSI3b MOJIOKEHMsI ayeMeHTa B Ilepuoguueckoit cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTHYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(PUIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPraHMYECKHE BEIIECTBa,
XUMUYECKUE PEaKLMH (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLUU BEIIECTB, 110
TerIoBoMy b DEKTy);

XapakTepu3oBaTh (OMHMCHIBATH) (PU3UYECKHE M XHUMHYECKHUE CBOMCTBA
MPOCTBIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJOPOIA, BOJbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHUJIOB, KHMCJIOT, OCHOBAHUM U COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, MOATBEPKIasd MPUMEpPaMU MOJEKYJISPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINI;

ONKCBIBATH POJIb KHCIOPOJA, BOAOPOJA U BOJBI B MPHUPOJIHBIX IpPOLECCax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B Pa3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH,
BO3MOYKHOE MCIOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSACHATH U MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHHUSA, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX NpPEBpPAIICHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEUIECTB,

MOJEIPHYIO MAaCCy CMCECHU, MOJIBHYIO AOJIF0 XUMHYCCKOTO 3JICMCHTA B COCIMHCHUU,



MacCOBYIO JIOJIFO XMMHYECKOTO 3JIEeMEHTa 1Mo (opMyJie COSTUHEHUsS, HaXOJUTh
pOCTeHITyro (hOpMyITy BElIeCcTBa MO0 MacCCOBBIM HUIM MOJIBLHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PAacCUEThl 110 YPABHEHUSIM XUMUYCCKOHN peaKIuu;

MIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIIUTEIBHON NEATEILHOCTH - aHAIN3 H
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHCTEMAaTH3aINI0, KIAaCCU(UKAIUIO, BHISIBJICHHUE
IMPUYHHHO-CJICICTBCHHBIX CBS3CH - I N3YUYCHUS CBOWCTB BEIIECTB M XUMHUYCCKHUX
peaKkinii, €CTECTBEHHO-HAYYHbIC METObI TO3HAHUS - HAOJIOJCHUE, M3MEPCHHE,
MOJICIMPOBAHUE, SKCICPUMEHT (peaJbHbIi W MBICICHHBIN) - I OCBOCHUS
y4eOHOTO CO/ICpIKaHMS;

PacKphIBaTh CYIMIHOCTH MTPOIIECCOB OKUCIICHUS W BOCCTAHOBJICHHS, COCTABIIATh
YpPaBHEHHUS TIPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (MeToaoM
AIIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBSI3M MEXIYy pEabHO HAOIIOMAEMBIMA XUMHUYECKUMH
SBJICHUSIMH U TIPOIIECCAMHU, MPOUCXO/ISIIMMU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XHMHUYECKHE 3HAHUS CO 3HAHMSIMHU
JIPYTUX Y4eOHBIX IPEAMETOB;

coOmonaTh mpaBuja  Oe3omacHoil  paOoTel B jabopaTopuu  MpuU
WCITOJIb30BAaHUN XUMHUYECKOH TIOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuUia
oOpaleHusl ¢ BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSIMH BBITIOJIHCHUS
7a00paTOPHBIX OIBITOB M MPAKTHYCCKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3zo00pa3HbIX BEIIECTB (BOJAOPOJa M KHCIOPOJA), MMPUTOTOBIICHUIO PACTBOPOB C
OTPENICICHHOM  MacCOBOM  JOJIEM  pAacTBOPEHHOTO  BEIIECTBA,  PEHICHUIO
DKCIIEPUMEHTAIBLHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACCHI HEOPTraHWYECKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BIAJCHUE OCHOBAMH  XHMHYECKOM  TPaMOTHOCTH,
BKJIIOUAIOIIECH yMeHHUs 0€30MacHOro oOpalieHus C BEIIeCTBAMU, MCIOJIb3YEMbIMU
B TIOBCETHCBHOM KU3HH, a TAK)KE 3HAHHE ITPaBUJI MIOBEACHUS B LIEIIIX COCPEIKCHUS

30POBbS Y OKPYKAIOILIEN CPEIbI.



K xonuy obyuenusn ¢ 9 knacce y oodyuarouiecoca 0yoym cgopmuposansl
ciedyloujue npeomMemubsle pe3yabmamsvl UYYEHUA XUMUU HA YeyOneHHbIM
yposue:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHN: XUMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, »JJEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasl peaKIlus, TEIIoBor 3P GheKT peakiuu, MOJb, MOJISIPHBIH
00BbEM, pacTBOp;

3JIEKTPOJIMTBL, HEAJIEKTPOJHUTBI, SJICKTPOIUTHYECKAS AUCCOLMALNS, PEAKIUU
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMBbIE pPEaAKIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKHCIICHHUE U BOCCTAHOBJICHUE, JJIEKTPOJIM3, aJIOTpomnus, amMpOTEpPHOCTH,
XUMHUYECKasi CBSI3b (KOBaJCHTHAas, MOHHAs, METaJUIMUecKas), MEXMOJIEKYIISIpHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWibl Ban-nep-Baanbca), KoMmIUIEKCHBIC
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOudeckas, rpaHEEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi IUIOTHOYNAaKOBaHHAs), KOPPO3Usl METAJUIOB, CIUIABBI; CKOPOCTH
XUMUYECKON PEeakinu, KaTaau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKON
TEPMOJMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [T/K;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKUX TOHSATUM U
MPUMEHSThH 3TU TOHATHS MPU OMUCAHUY BELIECTB U UX MPEBPAILICHUII;

HCIIOJB30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBIeHUs (JOpMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpPENENIATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMUYECKUX DJIEMEHTOB B
COEMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAIICKHOCTh BELIECTB K OMPEACTICHHOMY
KJIACCYy COEIMHEHUN 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJLTMYECKOW) B HEOPTaHMYECKUX COCTUHEHMSIX, 3aps] HOHa [0
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEIMHEHUI, TUIT KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbica Ilepuommueckoro 3akona J[.MI. MenneneeBa wu

ACMOHCTPHUPOBATH €0 IOHUMAaHHUC!



OMKCHIBATH U XapaKTepu30BaTh Ta0OIMUHYI0 hopmy [lepuonnueckoi cuctembl
XUMHUYECKUX 3JIEMEHTOB: pas3inyaTh MOHATUSA «A-Tpynna» u «b-rpymnmnay», «masbie
MEPUOJIBI» U «OOJBIIIHAE TIEPUOIBIY;

OOBSACHATH CBSI3b TOJIOKEHHUS dJeMeHTa B Ilepuomumueckoil cucreme c¢
pacnpenesieHueM SJEKTPOHOB TIO0 JHEPrEeTHYECKHM YPOBHSIM, MOMYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IJIIEMEHTOB M HX
COCIMHECHUN (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB) B Mpejesiax MaJlbIX MEPHOJIOB M TJIABHBIX MOJTPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

PacKpbIBaTh CMBICT TEOPUH DIECKTPOJIUTHUECKON TUCCOIMAIH, 3aKoHa [ ecca
U €ro CJEJICTBHM, 3aKOHA JEUCTBYIOIIUX MAacCC, 3aKOHOMEPHOCTEW HW3MEHEHUS
CKOPOCTH XHMHYECKOW pPEaKIU{, HAMpaBJICHUS CMEIICHUS XHMHYECKOTO
pPaBHOBECHS B 3aBUCHUMOCTH OT Pa3INIHBIX (haKTOPOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKHE PeaKInH (110 YUCITY ¥ COCTaBY YYACTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TersIoBoMy 3(deKTy, Mo arperaTHOMy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTETICHEH OKHCIICHUS XHMHYECKUX JJIEMEHTOB, 1O OOpPaTUMOCTH, IO YYaCTHIO
KaTajan3aropa);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB
pPa3TUYHBIX KJIACCOB HEOPTAaHMYECKHUX COCTUHEHWMH, TMOATBEpPKAas ATO ONMUCAHUE
npuUMEpaMH  MOJIEKYJSPHBIX W HWOHHBIX  YPaBHEHUH  COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINIM;

COCTaBJISITh YPABHEHUS: DJICKTPOJUTHUSCKON TUCCOIUAIINN KUCIIOT, MIeIo4Yei
W COJIeH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIMil HMOHHOrO OOMEHa;
peaknuii, TMOATBEPKIAMOIINX CYIISCTBOBAHUE TEHETUYECKOHW CBS3U MEXIY
BEIIECTBAMH Pa3JINIHBIX KJIACCOB,;

pacKphIBaTh  CYIIHOCTh TPOIIECCOB THUIPOJU3Aa COJIEH TMOCPEIACTBOM

COCTABJICHUsI KPATKUX MOHHBIX M MOJIEKYJSIPHBIX YPABHEHUN PEaKLUM, CYIIHOCTh



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  MOCPEJACTBOM  COCTABJICHMS
AJIEKTPOHHOTO OaiaHca dTUX PeaKInii;

MIPEICKA3hIBATh XapaKTEP CPEbl B BOJIHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBaTh) (U3MYECKHE UM XHUMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60op, a3oT, docdop,
cepa, XJIOp, HATpUM, Kajluii, MAarHUM, KaJblIU{, ATFOMUHUN, KEI€30, ME/lb, INHK,
cepeOpo) U 00pa30BAHHBIX MMHU CJIOXKHBIX BEIIECTB, B TOM YHUCJIE HX BOJHBIX
pacTBOpOB (aMMHakK, XJIOPOBOJOPOJ, cepoBoaopon, okcuasl yriepona (II, 1V),
kpemuus (I1V), azora (I, II, III, IV, V) u dochopa (IlI, V), cepm (IV, VI),
CEepHHCTas, cepHasi, a30THasi, (ocdopHas, YroyibHas, KpPEMHHEBas KHUCIOTHI,
okcunibl U Tuapokcuabl metamioB IA-IIA-rpynn, amomunus, menu (11), uunka,
xenesa (11 u I11));

MOSICHATh COCTaB, OTACIBbHBIC CITOCOOBI TOJYYCHHS W CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJICOACpKAIIKE KACIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyid, Tamorenusibl kpemuust (IV) u gocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT xamus;

OMKCHIBATH POJIb BAXKHEUIIINX M3YYaEMBbIX BEIIECTB B MPUPOIHBIX MPOLIECCaX,
BJIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PAa3JIMUHBIX OTPACIIIX YIKOHOMHKH,
WCITOJIb30BAHUE JJIS CO3/IaHUS COBPEMEHHBIX MaTePHAIOB U TEXHOJIOTHIA,

IPOBOJUTH PEAKIIMH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3TUYHBIX
BCIIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM COJEpPIKAIlIUecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMua-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbut-, cynbpua-, HUTpAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHHSI, MarHusl, Kajabllys, aTlOMUHUS, Kere3a (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSCHATH M TIPOTHO3UPOBATH CBOMCTBA BAXKHEHUININX W3YYacMbIX BEIIECCTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHUYECKUX MPEBPAIICHUN B PA3TMUHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYCCKOH KHHETHKH U

TCPMOIANHAMUKH,



BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEUIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COEIMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpPAIlMIO BEIIecTBa B PacTBOpPE, HAXOAUThH
npocTeiyo (GopMyiTy BEIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJUTH PACUETHI M0 YPABHEHUSAM XMMHYECKUX PEAKIMI C YUYETOM HEIOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJIa MPOJYKTa, 3HAUCHHS TEIIOBOTO
s ekTa peakiuu, OnpeeNaTh COCTaB CMECeH;

cobmoaaTe mpaBwia  Oe3omacHOM  paboOTBl B JTA0OpaTOpUU  NIPH
UCIOJIb30BaHUU XHMMHUYECKOM MOcylnbl M 00OpYyIOBaHMs, a TakkKe IIpaBHiia
oOpalieHusi ¢ BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH BBITOJIHEHHS
7a00paTOPHBIX OMNBITOB M NPAKTHUECKUX pPabOT IO MOJYyYEHUIO U COOMpaHUIO
razooOpa3HbIX BENIECTB (aMMHMAaKa M YIVIGKUCJIOrO ra3a) M  PpELICHUIO
HKCIIEPUMEHTAJIBHBIX 33Ja4 10 TEeMaM Kypca, MpeACTaBIsATh pPE3yJIbTaThl
HKCIEPUMEHTA B (pOpME BBIBOJOB, J0KA3aTEJIbCTB, IPapUKOB, TAOIULl U BBIBIATH
AMIIMPUYECKUE 3aKOHOMEPHOCTH;

OPUMEHATh OCHOBHBIE ONEpPAllMU MBICIUTEIBHONW AESITENBHOCTU (aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBSI3€H) MPU U3yUYEHHH CBOMCTB BEIIECTB U XMMUYECKHX PEAKIUH,
BJIa/IETh €CTECTBEHHOHAYYHBIMU METOJAMH IO3HaHUs (HaOM0/IeHUE, U3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OPUMEHITh  TpaBuiaa  Oe30macHOro  OOpalieHuss C  BEIIEeCTBaMH,
UCIIOJIb3yEMBIMH B TIOBCEJHEBHOM JKM3HM, IpaBUja IOBEIEHUA B ILEILIX
cOepexeHusi 370pOBbS M OKPYXKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3Mbl ONPEJCICHHBIX BEILECTB,
NOSICHATh Ha MPUMEPAX CIOCOObl YMEHBIIEHUS M MPEIOTBPALICHUS! UX BPEIHOTO
BO3JICHCTBHUSI, 3HAUCHHE KUPOB, OCIKOB, YTJIEBOJOB /JIsi OpraHMU3Ma YeJIOBEKa;

HCIIOJIb30BaTh MOJIyY€HHbIE MpEACTaBieHUus O cdepax MpodeccrnoHalIbHOM
NeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY

Uil Ipo(heCCHOHaNbHOM OpUEHTAllMd U 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



npoMIBHOTO TpeaAMeTa MPU NPOJOJDKEHUHW OOYYCHHS Ha YpPOBHE CPEIHETO
oO1iero oOpazoBaHus;

Y49acTBOBaTh BO BHEYPOUHON MPOCKTHO-UCCIIENOBATEILCKON EATCIbHOCTH
XUMHUYCCKON W XHMHKO-3KOJIOTHUCCKOW HAIPaBICHHOCTH, NPUOOPECTH OIIBIT
MIPOBEICHUS YUEOHBIX UCCIICIOBAHUM B YCIOBUAX 00pa30BaTEIbHBIX OpraHU3aIIHN,

a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTE.



