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HOACHUTEJBHASASA 3AIIMCKA

PaGouas mporpamma ydebHOTO TIpenMeTa «XUMHs» COCTaBJIeHa Ha OCHOBE ¢
eliepajbHON paboueld mporpamMMbl MO XMMHUKU OCHOBHOTO OOUIIEro 0Opa3oBaHMS
(yrmyOn€éHHBIH  ypOBEHb) C YyYETOM TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS
OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus,
npenacrasieHHbix B @I'OC OO0 u ¢ yderom pabodeil mporpaMMbl BOCITUTaHUS
MBYVY «Illkona Ne 41».

PaGouas mporpamma mo ydeOHOMY mpenMery «Xumus» (yriayOnEHHBIHN
YPOBEHb) BKJIIOYACT TMOSCHUTEIBHYIO 3alUCKy, COJEpPKaHWe OOydYeHUs,
IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOEHHUS MPOTPaMMbl IO XUMHUHU, TEMaTUYECKOE
MJIaHUPOBAHHME.

WN3yuenne XuMHM Ha ypOBHE OCHOBHOTO  00mIero oOpa3oBaHUs
OPUEHTUPOBAHO HA OOIIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIs BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUCHTUPOB, PA3BUTUS MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN U
WHTEPECOB OOyYaronMxcsi, Ha MPOJODKCHHE OOYy4YeHHS Ha YPOBHE CPEIHETO
oO1ero ooOpazoBaHusl.

3HaHWEe XHMHUHU CIY>KUT OCHOBOM it (GOpPMHPOBAHUS MUPOBO33PEHUS
0oOy4Jaromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poJib UrparoT GopMHUpPYyEMbIe XUMHUEH MPEACTABICHUS O MPEBPAIICHUSIX YHEPTUU U
BEIIECTB B NPHUPOJAC, O IMYTAX PEIICHHs TIOOATBHBIX MTPOOJIEM YCTOWYMBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, HIHEPrE€TUYECKOW, NPOJIOBOJILCTBEHHOM
poOJIeM, MPOOIEMBI SKOJIOTHICCKON 0€30IMacHOCTH, IPOOJIEM 3IpaBOOXPaHEHHS.

N3yueHnune xumun:

- CIOCOOCTBYET peanu3alldd BO3MOXKHOCTCH JJII CaMOpPa3BUTUA U
dbopMHpOBaHUA  KyJbTYphl  JIMYHOCTH  OOydYalOIIMXCA, HX  O00meld
(GyHKIIMOHATBLHOM TPAaMOTHOCTH;

- BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
OOy4Jarommxcs, HABBIKOB WX CAMOCTOSTEIHHOW  yd4eOHOW  ACSITEIBHOCTH,
DKCIIEPUMEHTATILHBIX M HCCICIOBATEIIbCKUX YMEHHN, HEOOXOIWMBIX KakKk B
MTOBCEHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATILHOM eI TETHOCTH;

- 3HaKOMHT CO CIENU(PUKONW HAYIHOTO MBINIJICHUS, 3aKIaJbIBACT OCHOBBI
MPEICTABICHUN O €TUHCTBE MPUPOIBI M YETOBEKA, SIBJSETCS KIIOUYEBBIM 3TAlOM B
(dbopMHpPOBaHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

- CHOCOOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K TIPUPOJIC, K YEJTOBEKY, BHOCUT CBOM BKJIAJ] B AKOJOTUIECKOE
oOpa3zoBaHue 00yUYarOIIXCS.



JlanHble HampaBlieHUS B OOYYEHUHM XUMHUU OOECIEUMBAIOTCSA CHEHUPUKON
CoNlep KaHMs TIpeaMeTa, KOTOPBIN SBJISETCS TEAArorMuecKd aJanTHPOBAHHBIM
OTpaXEHUEM OTIPE/ICIICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrnyOnéHHbI Kype XMMHH OCHOBHOTO OOIIETO 0Opa30BaHUs OPHUEHTHUPOBAH
Ha OCBOEHHE OOYYArOITUMHUCS CUCTEMBbI NTEPBOHAYATIBHBIX MOHATUN XUMUH, OCHOB
HEOPTraHMYECKOH XMMHUH, OCHOBOIIOJATAIOMIUX MPEJACTaBICHUN OOIIe XUMUM U
OTJICTbHBIX 3HAYUMBIX IMOHATUNA OPTaHUYECKON XUMHH.

CTpykTypa coaepkaHusi MPOrpaMMbl 1O XUMUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Toaxoaa K e€ m3ydeHuro. Cojep’kaHue CKIQIbIBACTCS M3 CHCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUH O XUMUYECKOU
peakiuu. O0e 3TH CUCTEMBI OPraHM30BaHbl IO MPHUHIMIY MOCIEI0BATEIBHOTO
Pa3BUTHSI 3HAHUKM HAa OCHOBE TEOPETHYECKUX MPEACTABICHUN pa3HOTO YPOBHS:

- aTOMHO-MOJIEKYJISIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [leppoanueckoro 3akona /[.M1.MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

- YYCHHS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

- TPEICTaBIEHUH 00 DICKTPOIUTHYCCKON IUCCOIMAIMKM BEUISCTB B
pacTBopax;

- 0 XUMHUYECKOW KHHETHKE U TEPMOUHAMHUKE.

B ocHOBY TeopeTHdyecKHUX 3HAHUN TMOJOKEHBl SMITMPUYECKHU TOIYYCHHbBIC
dakTtel. TeopeTndyeckre 3HaAHUS Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO YPOBHS
K JpyroMmy Hu o00OeCleunBalOT OOYYaroIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWMCTBA, CTPOCHHE M OOJACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME  coJiepKaHUS  MPOTPaMMbl MO  XWUMHUH  IPOUCXOIUT  C
WCIIOJb30BAaHUEM 3HAHWW W3 paHee HU3YYCHHBIX YYEOHBIX IIPEIMETOB:
OKpY’)XKaroluii Mup, Ouosorus, (u3uka, MaTeMaThka, reorpadus, TEXHOJOTHS,
UCTOPUS, TIPOTIEIEBTHUECKII KypC XUMUU B KJIacce.

[Iporpamma OCHOBHOTO O0OIIEro 0oOpa3oBaHUsA MO XUMHUU (YTIIyOJIEHHBIN
YPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAIBHOTO XapakTepa
oOpa3zoBaHus, crneuuukn ydeOHOro mpeaMeTa U OO0EClEeUeHHE YCHEUIHOTO
oOy4eHHs Ha CIIeAyIoIIeM ypoBHE oOpa3oBaHus. B mporpamme 1Mo XUMUHU
peanu3yeTcsi pa3BUBAIONIAs U MPAKTUYECKas HAMPABIEHHOCTh OOYYEHHS XUMHH,
mubdepennnanmst  o0ydeHus,  BKJIOYArOmas  OpPOQHIbHYIO  MOATOTOBKY
OOy4Jarommxcss H TMOCJIECAYIONee CaMOOTpEEICHNE B BBHIOOpPE HAIPABICHUS
oOy4eHwus B TPpO(UIBHBIX KJIaccax.

YrinyOonéHHoe WM3ydYeHHWE XHMHH ~ CIIOCOOCTBYET  peaim3aiuu  3aaad
npoecCHOHaNTFHON OPUEHTAIIY U HAMIPABJICHO HA MPEOCTABICHUE BO3MOKHOCTH
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KOKJIOMY OOYydYarIIeMycsi MPOSBUTh CBOM MHTCIUICKTyaJIbHBIE M TBOPUYECKHE
CIIOCOOHOCTH TPU  U3YYEHUHM YYEOHOro mpeaMeTa, HEOOXOAUMBIE s
MPOJIOKEHUS 00pa30BaHUs U JaIbHEHIIIEH TPYA0BOU EATEIBHOCTH.

OO6pazoBarenbHble (DYHKIIMM XUMUH, U3y4yaeMOW Ha YTiyOJICHHOM YpPOBHE,
peanu3yrTcs B Ipoliecce GopMUPOBaHUS 3HAHMN OCHOB XMMHYECKON HAyKH Kak
00JIacTU COBPEMEHHOTO €CTECTBO3HAHUs, OOJACTH MPAKTHYECKOH IEATEIHLHOCTH
YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3adada y4eOHOTO
peaMeTa COCTOMT B (DOPMHUPOBAHUH CUCTEMBI XUMHUYECKUX 3HAHUM — BaXKHEHIIIHX
(bakToB, MOHATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKECHUM, JOCTYITHBIX 0000IIeHII
MHPOBO33PEHYECKOI0 XapakTepa, S3blka HayKd, B NPHOOIICHHMH K HAyYHBIM
METOJIaM TIO3HAHUSI TNPU M3YYEHUM BEUIECTB M XUMHYECKUX PEaKIUi,
GbopMUPOBAHUM M PA3BUTHHU MTO3HABATEIBHBIX YMEHUM M CIIOCOOOB JICSATEIHLHOCTH
U WX TPUMEHCHHH B Yy4eOHO-IIO3HABAaTECIbHOW M Y4eOHO-HCCIIEeI0BATEIbCKON
JEATeIIbHOCTH, OCBOSHHM IIpaBHJI OE30MAaCHOTO0 OOpAICHWS C BEIICCTBAMH B
MOBCEIHEBHOM KU3HU.

Hean u3ydyeHUs: XUMUK OTPAXKAIOT HAMIPABIEHHOCTh OOYUYEHHUS Ha Pa3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, POpMHUpPOBaHUE €€ MHTEIIJIEKTAa U O0IIeH KYJIbTYPHI.

N3ydyeHne XMMUU HaTPaBJICHO HA JOCTUKECHUE CIEAYIOMMX LIEICH:

- (opMmupoBaHHE WHTEUICKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM aJIalITHPOBATHCS K OBICTPO MEHSIOIITUMCS YCIOBUSM JKU3HH,

- (opMmpoBaHHE CHCTEMBl XHMHYCCKHX 3HAHUH KaK KOMIIOHCHTA
€CTECTBEHHO-HAYUYHOW KAapTUHBI MHUPA, KaK OCHOBBI JIJIs IOHUMaHUS XUMUYECKOU
CTOPOHBI SIBJICHUH OKPY>KAIOIIETO MUPA, OCBOCHUE SI3bIKA HAYKHU;

- npuoOiieHne oO0ydYarolmuxcss K CaMOCTOSTEIBHON ITO3HABAaTEIbHOU H
HCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJIaM  IIO3HaHUS,
dbopMupoBaHUE MOTUBAIIUN U PA3BUTHE CIIOCOOHOCTEH K M3YUCHUIO XUMMUH;

- (opmupoBanme o0O0mEeH (QYHKIIMOHATHPHOW W E€CTECTBEHHO-HAYYHOUN
rPpaMOTHOCTH, B TOM UHCJI€ YMEHHUM OOBSCHITH M OILICHUBATH SIBJICHUSA
OKPYXaIOUIEr0 MHUpPA, HWCIOJb3YSl 3HAHUS W OIBIT, MOJYYEHHBIE NMPU W3YyUYEHUH
XUMUM, TPUMEHSATh HUX MPU pEUIeHWU MpoOJeM B TOBCEAHEBHOW >XU3HU WU
TPYJIOBOM JIE€SITEIbHOCTH;

- pa3BuUTHE y OOydYaroOlmUXCsS HHTEpeca K H3YYCHHI0O XUMHH U cdepam
NESTETPHOCTH, CBSA3aHHBIM C XHMHEH, MOTHBAIMA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIS M HAMPABICHHOCTH JAIbHEHUIIIETO0 00YUeHUS;



- OCO3HAHUE IEHHOCTH XMMHUYECKUX 3HAHUHM B JKU3HHU UYEJIOBEKA, MOBBIIICHUE
YPOBHSI JKOJOTHYECKON KYyJIBTYPhI, HENPHUITHE IEHCTBHUHA, TPHHOCIIINX BPEI
OKPYIKAIOIIEN CPEIE U 3M0POBBIO JIHOJIEH;

- IproOpeTeHre 00YYaIOIMMHUCS OTbITa CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JJIs1 Pa3IMYHbIX BUIOB JESITEIbHOCTH.

B 8 u 9 knaccax Ha yriiyOsi€HHOE M3ydeHHUE YUeOHOro mpeameTa «XuMUsy

orBefeHo 1o 102 yvaca (3 yaca B HeAenw), TO €CTh 2 4aca B HENENI0 3a CYET
oossarenpHor yactt OOII OOO um 1 wac 3a cuér uwactu OOIlI OOO,
dbopMupyeMoii yuacTHukamu oOpa3oBaTelbHBIX OTHOIIeHHU. Bcero 102 (204)
yaca 3a JiBa roja o0y4eHus.



COAEPKAHUE OBYUEHUSA
8 KUIACC

IlepBoHayajibHbIe XUMUYECKHE TOHATHS

Xumusi — BakHass 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOM AESITeNIbHOCTU
yenoBeka. [Ipeamer xumuu. Pons xuMum B XU3HM 4esoBeka. KpaTkue cBeaeHus
00 UCTOpWY BO3HWKHOBEHUS W PA3BUTHSI XUMUU. XUMHUS B CHCTEME HayK. Teja u
BemiectBa. Du3nueckue W XMMHYECKHE CBOWCTBA BEHIECTB. ATrperatHble
cocTosiHUsL BemecTB. [IOHATHE O TEOPETUYECKUX M SMIUPUYECKHX METONAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. lIpeicTaBieHuss 0 HayyHOM MO3HAHMHM Ha
AMIIMPUYECKOM YPOBHE: HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOECIIMPOBAHUE,
BbIYMCieHue. [IpencraBieHnss 0 HAy4HOM ITO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4HbIe (aKThl, IpoOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3pIk XuMuHn. VICTOYHUKH XUMHYECKON HH(pOopMaITuu.

[Tonatue o merogax pabOThl ¢ XMMUYECKMMU BellecTBaMu. O00pyI0BaHKE
IIKOJBLHOM XHUMHYECKOM Jabopatopun. I[IpaBuna Oe3omacHOro oOpaileHus ¢
BEIIECTBAMH U JaOOPaTOPHBIM 000pY0BaAaHUEM.

Yucteie BemecTtBa U cmecu. [IpupoaHbie cmecu: BO3AyX, MPUPOIHBIA Ta3,
He(Th, IPUPOAHBIE BOABI, TOPHBIE TOPOABLI U MUHEPAIIBL. [IOHATHE O TOMOTE€HHBIX
U TeTepOreHHbIX cMecsaX. CnocoObl pazaenenus cmeceil. OuncTKa BEIIeCTB.

BemectBa M XUMHUYECKHE peakUMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHThl. CUMBOJIBI XHMHUYECKHX 3JIEMEHTOB. lIpocThie M CIIOXKHBIE BEIIECTBA.
Merannel W HeMmeTtaUibl. BemiectBa MOJEKYJISIPHOIO W HEMOJEKYJSIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH IOCTOSHCTBA COCTaBa BemecTB. OnpeneneHne BAJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEAMHEHUNW U cocTaBiieHHEe (GOpMya OWHAPHBIX
COCIMHEHUH TIO0 BAJEHTHOCTH 3JIeMEHTOB. OTHOCHUTENbHAs aTOMHasg Macca.
OTHocuTenpHAsE MOJIEKYJIsIpHasl Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B
coenuHennd. Haxoxenue npocteiiiieil popMyibl BeIIeCTBAa O MACCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemecrBa. Moiib. MonsipHass Mmacca. B3auMocBs3p KOIMYECTBA,
Macchl M 4YHCJa CTPYKTYpPHBIX €AWHMI] BemiecTBa. Pacuersl mo dopmynam
XUMUYECKUX coeIuHeHul. MomsipHasg macca cMmecu BemecTB. MombpHas A0
XUMHUYECKOT0 3JeMeHTa B coelvHeHuH. HaxoxzaeHue mnpocreiiieid (opMyibl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Du3NYecKre U XMMHUUYECKUE SBJICHUS. XUMHUECKas PEeakus U €€ MPU3HAKH.
VYcnoBus npoTeKaHus XMMHUYECKUX peaklHil. 3aKOH COXPAHEHHsI MacChl BELIECTB.
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ATOMHO-MOJNEKyJisipHas Teopusd. KuszHb u gesrenbHocTh M.B. JlomoHocOBa.
XUMUYECKHE ypaBHEHHUs. THUIIBI XUMHUUYECKUX PEaKIUi (COCMHEHUS, PA3JIOKEHUS,
3aMmelieHus, ooMeHa). Pacuersl mo XUMHUYECKUM yPaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMUYECKOM TOCYJI0M, ¢ mpaBwiaMu pabOoThl B JabOpaTopuud W MpUEeMaMu
oOpamieHust ¢ Ja0opatopHbIM oOopyaoBaHueM. M3ydenue u  omnucaHue
bu3nUecKuX CBOWCTB 00pa3llOB HEOPTraHWYECKUX BEHIECTB — METAUIOB U
HeMerauioB. HaOmionenue ¢usnueckux (IJIaBJIE€HUE BOCKAa, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIEHWE U KOHJCHCAIUs BOJIbI) M XUMHUYECKHUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE COJbI WU
MeJa C COJSHOW KucCiIoTOM) siBjaeHui. O3HakomiieHHEe ¢ oOpasiamMu BEIIeCTB
KoiauuyectBoM 1 monb. HaOmiogenue W onucaHue NPU3HAKOB IPOTEKAHUS
XUMUYECKUX peaklMil (pa3sioKeHue caxapa, B3aMMOJIEUCTBHE CEPHOU KUCIIOTHI C
XJIOpUIAOM Oapusi, MOJydeHHe U paznoxkeHue ruapokcuga wmeau (I1) npum
HarpeBaHUM, B3aUMOJICUCTBUE Xene3a ¢ pactBopoM conu meau (). Mzyuenue
coco00OB  pazieneHus cmeced (C  TOMOIIbIO MarHuTa, (UIBTpOBaHUE,
BbINIAPUBAHUE, TUCTWILUIALNS, XpoMaTorpadusi), IPOBEICHUE OYUCTKHA TTOBAPEHHON
conu. HabmroeHne u onMcaHue OMBbITOB, WUTIOCTPUPYIOUIUX 3aKOH COXPAaHEHUS
MAaccCBbl.

BaxHeilune npeacTaBUTE I HEOPraHMYECKUX BellecTB

[IpencraBnenust o ra3zax. Bozmyx — cMmech razoB. CocraB Bo3lyxa. 3aKOH
ABoraapo. Momspublii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OnpeneneHue OTHOCUTEILHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCHUTEIBHON IUIOTHOCTH. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUYECKUX PEAKLIHSIX.

Kucnopox — sneMeHT M mpocToe BemecTBO. HaxoxxkaeHuwe kuciopona B
npupoe, pundeckue U XMMUUECKHE CBOWCTBA (PEaKluyd TOPEHUSI U OKHCIICHUS).
[Iponiecchl okucneHus B kuBoul npupoae. Oxcunbl. lIpumeHeHune kuciaopona.
CriocoObl MoyyeHus: KUCI0poia B Ja00paTOpUU U MPOMBIIIEHHOCTH. [loHsATHE O
karasms3arope. Kpyrosopor kucinopona B npupone. O30H — amioTponHas
Moaudukamus kuciaopoaa. (O30HOBBIA CIIOM, €ro 3HAaYeHWE JUIS SKUBBIX
OopraHu3MoB. Pazpyiiienue 030HOBOTO CJOSI.

TemnoBolt 3h(deKT XUMHUYECKOW peaklUuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHJOTepMHUYECKUE peakuuu. TornmmBo. VMcnonp3oBaHue yrisg u MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonarue o mapaukoBoM 3pdexre.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxokaeHuwe Bogopona B
npupoae, (U3MUECKUEe U XUMHUYECKHME CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyudeHus. [IoHsTHE 0 KUCHOTaxX U coyisiX. Mcnonp30BaHne BOJOPOIa B KAUECTBE
TOIJIUBA.
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Bonma. ®usnueckue cBoucTtBa BoAbl. Boma kak pactBoputenb. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
®dakTopbl, BIUAIONIME HA PACTBOPHUMOCTb TBEPABIX U Ta3000pa3HBIX BEIICCTB.
CriocoObl BbIpaKEHHSI KOHIIEHTpAI[MU PacTBOPOB: MaccoBasi J0Jisi pacTBOPEHHOTO
BEIIIECTBA, MOJIApHAsi KOHIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HU
YEJIOBEKA.

Xumnueckue cBoiictBa Bojbl. [lonsitue 00 ocHoBanusx. Ilonsitue 00
uHIuKaTopax. KpyroBopoT BoAbl B NPHUPOJE. 3arps3HEHUE NPHUPOIHBIX BOJI.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuHenuid. Oxcuasl. Knaccubukarms
OKCUJOB:  cosieoOpa3ytoniue (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpasyronre. MexayHapo/iHas HOMEHKJIaTypa OKCHAOB. TpuBHAIIbHbBIE
Ha3BaHUA OKCUAOB. DU3NUECKUE U XapPAKTEPHbIE XUMUYECKUE CBOMCTBA OKCHJIOB
(B3aUMOJIEHCTBUE C BOJAOW, C KUCIOTAaMHU U OCHOBaHUSIMU, C IPYTUMU OKCHUJIAMU).
[Tosryuenue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BaHUsl KUCJIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMoOICICTBHE ¢ METallJIaMHU, C OKCHUJaMU METAJIJIOB, OCHOBAaHUSMH U COJISIMU).
Psan aktuBHocTm MetaiuioB H.H. bekerosa. Ilonydenume kucnor. Kucmorel B
pUpPO/Jie, IPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
OCHOBaHUsA. MexayHapoiHasi HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIC Ha3BaAHUS
ocHoBaHui. Illemoun, ux cBoicTBa (B3aMMOACHCTBHUE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTaMU U COJISIMH) M CIOCOOBI moiydeHus. HepacTBopumbie OCHOBaHHUSI, WX
CBOICTBA (B3aMMOJICHCTBHE C KUCIIOTAMU) U CITOCOOBI MOTydeHHs. AM(POTEPHOCTb.
[Tonsitue 06 amdoTEpHBIX TUAPOKCHIAX (HA TMpPUMEpPE TUAPOKCHIOB IMHKA W
ATIOMUHUA): XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTAMH U LIEI0YaMU)
Y TIOJTyYEHHUE.

Conmu  (cpegHue, Kuciable, OCHOBHbIC, JBOIHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosed. Dusnueckue wu
XapaKTEepHbIE XMMHUUYECKUE CBOICTBA Ha MpuMepe cpeaHux cotiei. llomyuenue
COJIEH.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

DKCIEPUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJIICHHI:

KOJIMYECTBEHHOE OIPEJIETIEHUE COAEPKaHUS KUCIOPOJa B BO3IYXE;

MoJIyuyeHue, coOupaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB KUCIIOPO/Ia;

HaOJIOZICHUE B3aMMOJCHCTBUSL BELIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUS TOPECHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCHIOB U ONHUCAaHUE X CBOICTB;

nojilyueHue, coOupaHHe, paclo3HaBaHHE U H3YYEHHE CBOWMCTB BOJIOPOAA
(ropenue);

B3aMMoO/IciicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMsI BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTBIO;

IPUTOTOBIICHUE PACTBOPOB C ONPEACICHHON MacCCOBOM JI0JIEM PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOW MOJIAPHOM KOHLUEHTpauuen
PaCTBOPEHHOI'O BEIIECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJIIIaMU (HATPUEM U KAJIBLIUEM);

OINpEIENIEHUE PACTBOPOB KUCJIOT U IIEJIOYEH C TOMOILBIO NHINKATOPOB;

UCCJIeI0BaHNE 00pa31[0B HEOPIraHMUECKUX BEIIECTB PAa3IMYHbIX KJIACCOB;

u3yueHue B3aumoieiictBus okcuaa meau (I1) ¢ pacTBopom cepHO KUCIOTHI,
KHMCJIOT ¢ METAJJIAMH, PEAKLIMI HEUTpaIu3aluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTawua
JPYTUM U3 PacTBOPA COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C paCTBOPAMH KHUCIIOT U LIEJIOYEH;

pelIeHrne DKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHHIN.

[Mepuonuueckuii 3akoH u Ilepuoauueckass cucreMa XUMHYECKHX
jeMeHTOB /I. 1. MeHaeeeBa

Crpoenne aToMoB. XuMHuecKasi CBI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble MOMBITKM KiIaccU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpymnmnax (CeMencTBax) CXOJHBIX AJIEMEHTOB: IIEJIOYHBIX M LIEJIOYHO3EMEIbHBIX
MeTajiax, TaJloreHaX, MHEPTHBIX (OJaropojHbIX) razax. DJIEMEHTHI, KOTOpbIE
00pa3yioT aM(poTepHbIe OKCUJIBI ¥ TUPOKCHIBI.

Ilepuonnueckunt 3aKOH. OTtkpsbITHE Ileproanueckoro 3aKOHa.
[lepnognyeckass cucremMa xumuueckux odnemeHtoB . M.  Mengaeneesa.
Koportkonepruoanas u jpiauHHONEpuonHass ¢opmbl Tabiuubsl «llepuoanueckas
cuctema xumuueckux snemeHToB /. V1. MenneneeBa». [lepuonbl u rpymnmsl (A- u
b-rpymer).

Crpoenne aromoB. CocraB aTOMHBIX saep. M3oromsl. PannoakTUBHOCTS.
DneKTpOHBl. DJIEKTPOHHAs OpOUTaNb. DHEPreTUYeCKHe YPOBHU U TMOJAYPOBHU
atoma: S-, p-, d-opOutanu. DJEKTPOHHBIC KOH(QUTYpAallMd W BJIEKTPOHHO-
rpaduueckue ¢Gopmysabl aTroMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA TMeproJia U rpymnmbl d5ieMeHTa. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumudeckux 3neMeHToB [lepnognueckon cucremsl /. . Menneneesa:
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paclpeliesieHue JJIEKTPOHOB 110 JHEPIeTUYECKUM YPOBHSM, IIOAYPOBHAM H
opoutaisim. Ouzndeckuii cmpic [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB 1O TIpylIliaM U IEPHUOJaAM.
N3MmeHenre KUCI0THO-OCHOBHBIX CBOWCTB COEIMHEHUN XMMUUYECKUX JJIIEMEHTOB B
nepuoAax M rpynnax. XapakTepUCTHKAa XUMHYECKOIO JJIEMEHTa II0  €ro
nonoxeHuro B [lepuogmueckon cucreme /. . Menneneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydyeHbId U
IrpakIaHUH.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKasi CBA3b.
Buapl XMMHYECKOM CBS3U: KOBAJEHTHAs MOJSIpPHAs CBS3b, KOBAJICHTHAs
HEMNoJIIpHAas CBsI3b, MOHHAs CBA3b. MexaHM3Mbl O0pa3oBaHUs KOBAJEHTHOM U
WOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTypHble (opMyibl BemiecTB. KaTnoHbl u
AHUOHBI.

Kpucrannnueckue wu amop¢Hble BemecTBa. THUNBI KPUCTAITMYECKHX
pEeLIETOK: MOHHAs, aTOMHAas1, MOJIEKYJIIPHAs U UX XapaKTEPUCTHUKH.

Crenenp oxucienus. OrnpeneneHue CTENEeHEd OKUCIECHHS aTOMOB B
OMHApHBIX  coeauHEeHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccbl OKHUCIEHMST M BOCCTAHOBJIEHUS. OKHUCIUTENIM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUI 1
paccTaHOBKa B HUX KOA((PHUIIMEHTOB METOIOM JIEKTPOHHOTO OajaHca.

DKCIEpPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHHI:

O3HAKOMJICHHUE C 00pa3liaMy METAJIJIOB U HEMETAIJIOB;

MOJICIIMPOBAHUE CTPOEHUS MOJIEKYJ NPHU IIOMOIIA PUCYHKOB, MOJEINEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOpMyIT;

IIPOBEJCHNUE  OIIBITOB, WUIKOCTPUPYIOLIUMX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3TIOKEHHUS], COSUHEHU).

MesknpeaMeTHbie CBSI3H

Peanmusanps MeXNpeIMETHBIX CBS3€W INPU W3YyYEHHMM XHMHMHM B 8 KJacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
IIOHATUH, TaK U ITIOHATUH, IPUHATHIX B OTJAEIbHBIX €CTECTBEHHBIX HayKax.

OO0111e ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIIEHUE (TPOLECC), HAYUHBIN (aKT,
TUIOTE3a, TEOpHs, 3aKOH, aHAIM3, CUHTE3, Kiaccu(pUKauus, NEPHOJUYHOCTbD,
HaAO0JIIOICHNE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETb.

®dusrka: sBIECHUA NPUPOIbI, (U3HMYECKUE SBIICHHS, BEIIECTBO, TEJO,
bu3nueckue BEIUYMHBI, €JAMHMIBI H3MEpEeHMs, 00BbEM, Macca, arperaTHble
COCTOSIHME BEIIECTBA, aTOM, DJJIEKTPOH, IIPOTOH, HEWTPOH, HOH, MOJEKYJIa,
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CTpOEHHUE Ta30B, KUJIKOCTEH U TBEPBbIX (KPUCTAIUTMUECKUX) TEJl, AIEKTPUUCCKUI
3apsifl, KOJIMYECTBO TETUIOTHI.

buonorusi: 6uocdepa, porocunTes, mpoiieccbl 0OMEHA BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
TI0JIC3HBIC UCKOITaeMbIe, TOTUTMBO, BOJAHBIC PECYPCHI.

Texnonorus: TexHochepa, IPOU3BOJACTBO, XUMUUIECKUE TEXHOJOTHH, CHIPhE,
KOHCTPYKITMOHHBIC MaTEPHAIIBI.

9 KUIIACC

BemecTBo U XMMHUYECKasl peaKkuus

[loBTOpeHue u yriyOneHue 3HAHUN OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Crpoenne aromoB. (CBOWCTBA aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJIMYECTBEHHBIE u KaueCTBEHHbIEC XapaKTEePUCTUKHU (panuyc,
ANEKTPOOTPULIATENBHOCT, DHEPTHUs MOHM3AIIUN). [TocnenoBaTenbHOCTh
3aMOJIHEHUST JIEKTPOHHBIX OpOuTaneil aToMOB ManblX nepuoaoB. OcoOeHHOCTH
3alOJHEHUs]  AJEKTPOHHBIX  opOuTane  aroMoB  OONBIIMX  MEPUOJIOB.
[lepronnueckass cucreMa XHMUYECKHMX DSJIEMEHTOB B CBETE NPEACTABICHUUA O
ctpoeHnn aroma. CTeneHb OKHCIEHUSI M BaJeHTHOCTh. IIpeacrtaBieHune o
NIEPUOANYECKOMN 3aBUCHUMOCTH CBONCTB XUMHYECKUX AIIEMEHTOB
(37EeKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA,
KHCIIOTHO-OCHOBHBIE CBOKCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpJAOM, KUJIKOM U Tra3000pazHOM
COCTOSIHUM. BHAbl XUMHUYECKON CBSA3U: HOHHAs, KOBAJIEHTHAs (HEMOJIsSIpHas,
noJispHas); OOMEHHBIH U JIOHOPHO-aKIENTOPHBIM MEXaHU3M O00pa3oBaHUs
KOBAJICHTHOM CBSI3U.

MexxMoneKyJiapHble B3auMOJEHCTBUSL (BOJOpOJHAS CBs3h, CUJIbI BaH-nep-
Baanbca). Tunbl KpUCTANTMYECKUX PEUIETOK — aTOMHAsi, HOHHAs, METaJUIM4ecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PEMIETKU U BUAA XUMUYECKON CBSI3H.

OCHOBHBIE  3aKOHOMEPHOCTHM  MPOTEKAHUSA  XUMHYECKHX  PEaKIHUM.
Knaccudukarnus XuMAYECKUX PEaKIUi MO PA3THYHBIM IMpU3HAKaM (TI0 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TerioBoMy 3ddexTy, o
U3MEHEHUIO CTENEeHEH OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, MO O0OpaTUMOCTH, MO
YYacTHUIO KaTaau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyrolIuX BEIIECTB).

DJIEMEHThl ~XUMHUYECKONM TEpMOJMHAMHMKH. OHEPreTUKa XUMHYECKHUX
peakiuii. TerioBoil 3PekT XUMUYECKOW peakiuu. DK30- U HHIAOTCPMUUYECKUE
peakiuu, TEePMOXMMHUYECKUE YypaBHEHMS. 3akoH l'ecca W €ro CleiacTBHS.
Brluncnenus no TepMOXUMHUYECKUM YPAaBHEHUSIM.
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[loHATHE O CKOPOCTM XHMHUYECKOW PEAKLIHUH. 3aKOH JIEUCTBYIOIIMUX Macc.
@DakTOphl, BAUSIONINE HA CKOPOCTh XMMHUYECKON peakiuu. DHEPrus aKTUBAIUU.
[Tonsitue o katanuze. depmentsl. UTHrHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX peakiusax. [Tonstue o
XMMHUYECKOM paBHOBecuu, mnpuHuun Jle Illarense. VYcnoBus cmenieHus
XMMHUYECKOTO paBHOBeCHUs. DaKTOPhI, BIUSAIONIAE HA COCTOSSHHE XUMHUYECKOTO
paBHOBecus. [IporHosupoBaHme  BO3MOXXHOCTM  NPOTEKAHUS  XUMHUYECKUX
MPEBPAIICHUI B PAa3IMYHbIX YCIOBUAX HA OCHOBE MPEICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAX XMMUYECKOW KNUHETUKU U TEPMOIMHAMUKH.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKkuuu. OkucnurenbHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCIICHUs. BakHble OKHCIWUTENM M BOCCTaHOBUTENU. llepmaHraHat kanus
(xapaktepuctuka). CocraBjieHUE YpPaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

DIIEKTPONIUTHYECKAsT AUCCOUManrs. XHUMUYECKHE pPEakIMu B PaCTBOpPAX.
Teopust  27MEKTPOAUTHUECKON  Oucconmanuu. PacTBopeHue Kak  (U3HKO-
xuMuueckuil npotuecc. [loHaTue o rugpatax U KpUCTAIIOTUIpATaX. DIEKTPOIUTHI
U HEdNeKTponuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOIMALMA BEUIECTB C
pa3IMYHBIM BHUJAOM XHUMHYECKOM CBsi3U. CuIIbHBIE U CJa0ble 3JIEKTPOJIUTHI.
Crenenp AuCCOIMALIMM, KOHCTAHTa Jguccouuanuu. MMoHHOE Mpou3BEICHUE BOJMDI.
Bopopoaubiii  mokazatenb. WMHAMKATOpPHL. DJIEKTPOIUTUYECKAS JAUCCOLAAIUA
KHUCJIOT, OCHOBaHUM U COJIEH.

Peakniun nonHoro ooMeHa. Y ciioBusi MPOTEKAHUSI PEAKIIU HOHHOTO OOMEHa.
MouJteKyJisipHBI€, OJIHBIE U COKPAILLEHHbIE HOHHBIE YpaBHEHUs peakuuii. CBOMCTBa
KHCIIOT, OCHOBAaHMH W COJIEH B CBETE NPEICTABICHUNU OO0 SIEKTPOIUTUYECKON
nucconuannu. KauecTBeHHbIE pEaKIIMY HA VOHBL.

I'mpponns conen. loHHBIE ypaBHEHUS THAPOIU3a CONEH. XapakTep Cpenbl B
BOJHBIX PACTBOPAX COJIEH.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SBICHUN: O3HAKOMIICHHE C
MOJIETIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAILIOB U
HeMeTasuioB (TpaduTta u anmasa), CIOXKHBIX BEIIECTB (XJIOpHia HATPHS);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW pEeaKUu OT BO3IEUCTBUS
paznuYHbIX (AKTOPOB;

OMBITHI, WTFOCTPUPYIOITUE 00PATUMOCTh XUMUYECKUX PEAKIUM;

HCCIIEIOBAHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, MPOLECCA AUCCOLHALUA
KHUCJIOT, IIeJI0YEeH U COJICH;

MPOBEICHUE OINBITOB, WIIIOCTPUPYIOIINX TMPU3HAKA TMPOTEKAHUS PEAKIUN
MOHHOTO oOMeHa (00pa3oBaHue 0Ca/iKa, BbIIEJIEHUE Ta3a, 00pa30BaHUE BOIbI);
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MpUMEHEHUE UHANKATOPOB (JIaKkMyca, METHJIOpaHka U (eHondTanenHa) ais
OMpeIeNICHUs XapaKTepa cpelibl B paCTBOpPax KUCIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOLIUX  IPUMEPbl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pPEeAKIUH (TOPEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHNS);

pacno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
pEaKUnil Ha UOHBIL;

pelieHrne HOKCHEPUMEHTAJbHbIX 3a7ady 1o TeMaM: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuun», «l'maponus conei», «DIEeKTpoJUTHYECKAS
JUCCOLIHAIUS».

HeMmeTaJ/ibl 1 X COeIMHEHUS

OOmast xapakrepucTuka HeMeTaiioB. OCOOEHHOCTHM CTPOEHHUS aTOMOB
XUMUAYECKUX DJIEMEHTOB, MPOCTBIX BELIECTB, AJUIOTponus. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTaioB. CpaBHUTENbHAS XapaKTEPUCTHKA
COCIMHEHU HEMETAILIOB.

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOMCTBA Ha IpUMEpPE  XJopa
(B3aUMOJEHCTBUE €  MeTaulaMH, HEMeTalUlaMH,  BOJOW,  IIEeJI0YaMu).
XnopoBoaopon. ConsiHas  KUCJIOTa, XHWMHYECKHE CBOWCTBA, IMOJIy4YECHHE,
MpUMEHEHUE. JlelicTBHE XJopa H XJIOPOBOJOpPOAAa HA OPraHM3M YEJOBEKa.
Baxnenmme xjgopubl W UMX HaxoxJaeHue B npupoae. Ilonsatue o
KHCJIOPOJICOJIEPKAIIUX KUCIOTaX XJI0pa U UX COJNISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTENEHU
okucnenusi. CTpoeHne u puU3NYECKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUTOTPOIHbIE MOJU(DHUKAIMKA KUCIOPOJa U Cepbl. XUMHUUYECKHE CBOMCTBA
cepbl (B3aMMOJEHCTBUE C HEMETAUIAMU, METAJJIAaMHU, KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHOMl kuciotamu). CepoBoAOpOi, CTpoeHHe, (U3NUecKue MU
XUMHUYECKHUE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBHUTENIbHbIE CBOMCTBA). OKCHIBI
cepbl KaK MpPEJICTaBUTENIM KUCIOTHBIX OKCHUJIOB. CepHHUCTas KHUCIIOTa U €€ COJIU.
CepHast kuciorta, (uU3MUEeCKMe W XUMHUYECKHME CBOMcTBa (00IIME Kak
MpEICTaBUTEN Kiacca KuciaoT u crnenuduueckue). Conm CcepHOM KUCTOTHI.
XUMHUECKHE PEaKIINH, JIeKalllhue B OCHOBE MPOMBIIIIIEHHOTO CIIOC00a MOTy4YeHus
cepHOM KUCHOTHI. [IpencraBieHuss 0 XUMHUYECKOM MIPOU3BOJICTBE U CBA3AHHBIX C
HuUM npodeccusax. [IpuMeHeHne cepHoOW KUCIOTHI U Cysb(aToB. KauecTBeHHbIE
peaknuu Ha Ccynbhut-, cyabdua- u cynbdar-annonsl. HaxoxxneHue cepoel u ee
COCIMHEHUN B Mpupoae. XHUMHUYECKOE 3arpsA3HCHHE OKpPYKAIIIEH Cpelbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIE TOXIM, 3arpsS3HEHHE BO3/yXa), CIOCOOBI €ro
pPEAOTBPAILCHUS.
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Oo6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupojie, GU3ndecKkue U XMMHUYECKHE CBOMCTBA
(B3aUMOJICHCTBUE C METaUIaMH, BOAOPOJOM, Kuciopojaom). KpyroBopor azora B
npupojie. AMMHak, ero (uU3WUeCKue M XHUMHYECKHE CBOMCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), NPUMEHEHHUE U TMOJy4YEeHUE B
7abopaTopud W TPOMBINUICHHOCTH. HOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MexaHu3M ero obOpazoBanusa. Conu aMMOHHUA, X (U3HYECKHE U XHUMHUYECKUE
CBOMCTBa (pa3jiO’)KEHHE U B3aUMOJIEHCTBUE CO III€JIoYaMHu), IPUMEHECHUE.
KauectBeHHast peaknus Ha woHBI amMMoHHs. Oxcuabl azora (I, I, 1, 1V, V).
A3zoTucTtas Kuciaota. A30THasi KUCJIOTa, €€ ModyueHue, GU3nIecKue 1 XUMUYECKUe
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS KJlacca KHUCIOT U crheluduyecKue),
npuMeHeHue. XUMHUYECKUE peakIyu, JIeKAIIUME B OCHOBE IMOJIyYEHHUS a30THOMU
KHUCIJIOTBHI B IPOMBINUIEHHOCTH. HuTpatsl 1 HUTpUTHL. KauecTBeHHBIE peakuu Ha
HUTpPAT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HEHHE OKPYKalolleh Ccpeabl
COCIMHEHUSAMM a30Ta (KUCIOTHBIE JIOXIU, 3arpsi3HEHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

®docdop, amwrorpormHsie Moaudbukanuu ¢Gochopa (Oenbpli W KpacHBIN
dbocdop), puznueckne U XMMUYECKUE CBONCTBA (B3aUMOJICUCTBUE C METaIaMH,
KHCJIOPOJIOM, TaJloT€HaMu, KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOU KHUCIOTaMU).
Oxcuasr dochopa (I, V), dochopnas kuciora, GUHISCKHE U XUMHUYCCKHE
cBoiicTBa, nonyuenue. Kauecrennas peaxuus Ha ocdar-uonsl. [IpeacraBienus
o ranorenuaax docdopa (111, V).

[TonsiTue o  MuHepanbHBIX  yaoOpeHHsX.  A3oTHble, (ocdopHbIe,
KOMITJIEKCHBIE yA00peHus. XUMHUYECKOE 3arps3HCHHE OKPYXKAIoUeH Cpeabl
COeIMHEHUSAMHM a30Ta U (ocdopa.

O6mas xapakrepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYraepon, amiorpornsbie Moaudukanuu (rpadut, anMas, QysepeH, rpadeH,
HAaHOTPYOKH), (U3MYECKUE U XUMHUYECKHE CBOICTBAa IMPOCTHIX BELIECTB
(B3aUMOJICHCTBYE C METaUIaMU, HEMETalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [lonsitue 06 ancopOuuu. Kpyrosopot yriepoaa B Mpupo/e.
Oxcuapl yriaepoaa, ux puU3nUecKue U XUMUYECKUE CBOMCTBA, IEUCTBUE HA >KUBBIC
OpraHU3MbI, MOJYUYEHHE U MPUMEHEHUE. DKOJOTHUECKUE MPoOeMbl aTMOC(hEpHI,
cBsa3aHHble ¢ okcugoMm yruepoma (IV). VYronbHas kuciaora u ee coiu, HX
bu3nueckue U XMMUYECKUE CBOMCTBA, MOJydyeHHWEe M npuMeHeHue. KapOoHartsl,
rupokapOoHaThl, WX cBoWcTBa. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIUIEHHOCTH U CEIbCKOM
XO3AMCTBE.
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[lepBoHaUaNbHBIE MMOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriiepoja: yrjieBoAOpoAbl (METaH, 3TaH, dTUJICH, alleTUJIEH), 3TAHOJ, TJIUIEPUH,
YKCyCHasi KuciioTa. [IpupoiHble UCTOYHUKH YIJIEBOAOPOAOB (YroJib, MPUPOIHBIN
ra3, HeQ)Th), MPOJYKTHI X MEPEPadOTKH, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonaTre 0 OMOJOTMYECKU BaXKHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
VIJIEBOJAX — W MX POJM B JKU3HM 4YeloBeKa. EJWHCTBO OpraHuyYecKux W
HEOPraHWYECKUX COCIMHECHUH.

KpemHuii, ero ¢usmyeckne U XMUMHYECKHUE CBOWCTBA (B3aMMOJEHCTBUE C
MeTaJlJIlaMU, KUCJIOPOJOM, YTJEpOJIOM, rajJoreHamu), MoJiydeHue U MpPUMEHEHUE.
Ponb kpeMHus B ipupoje u texnuke. Oxeng kpemuus (1V), kxpemHueBas Kuciora,
CWJIMKAThI: (DU3UYECKHUE M XUMHUYECKHE CBOWMCTBA, MOJYYCHHUE W MPUMEHEHUE B
ObITY YW MPOMBINIJIEHHOCTH. BakHelIne CTpOUTENbHbIE MaTepualibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTEIIBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Bbop. Ocobennoctu ctpoenus aroma. O0mue npeactaBieHus 0 GU3NIECKUX
Y XMMHYECKUX CBOWCTBaxX. bopHas kucnora.

DKCIEpUMEHTAIbHOE U3YUYEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHUE C 00pa3aMu MPUPOIHBIX XJIOPHUIOB (TAIOTEHUIOB);

MIPOBEJICHNE OIBITOB, OTPAXKAIOIIUX (PU3UUYECKUE U XUMHYECKHUE CBOMICTBA
raJIor€HOB U UX COCAUHEHUM;

W3YYECHUE CBOMCTB COJISTHOM KHUCJIOTHI;

MIPOBE/ICHUE KAUYE€CTBEHHBIX PEaKIM Ha XJIOPHUA-, OpPOMUI- U MOAUI-UOHBI U
HaOJII0/ICHUE MPU3HAKOB UX MPOTEKAHUS,

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOIHBIX COCTUHEHU;

HaOIIOJICHWEe  Tporiecca  OoOyIVIMBaHWMS —~ caxapa  IOJl  JICHCTBHEM
KOHIIECHTPUPOBAHHON CEPHOM KHUCJIOTHI;

U3y4YEHUE XUMHYECKUX CBOMCTB pa30aBIEeHHON CEPHON KUCIOTHI;

MPOBEICHNE KAa4YEeCTBEHHBIX PEaKUUid Ha CylbPua-, CylabPuT- U cyibdar-
WOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HAKOMJIEHHME C (DU3MYECKMMU CBOMCTBaMU a3oTa, (ochopa u wux
COEIIMHEHUM, 00pa3iamMu a30THBIX U (POCPOPHBIX YIAOOPEHUIA;

noJiydyeHue, coOupaHue, paclio3HaBaHUE W M3YYEHUE CBOWCTB aMMMAKa,
M3yYECHUE CBOMCTB COJIE aMMOHMS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3yUCHHE MPU3HAKOB UX MPOTEKAHNUS,

M3YUYCHHE B3aUMOJECHCTBHS KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI C MEJIBIO,
CBOMCTB (hoCHOPHON KUCIIOTHI U €€ COJIEH;
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O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PELIeTOK anmasa, rpadura u
¢bynnepena, ¢ mpoleccoM aacopOIUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIUIEM U YCTPOMCTBOM IIPOTHUBOra3a;

NOJIy4Y€HHUe, cOOMpaHue, paclio3HaBaHUE M M3YyUEHUE CBOWCTB YTJIEKUCIIOIO
rasa;

NpOBEJCHHE KAYeCTBEHHBIX pEakluid Ha KapOOHAT- W CHJIMKAT-UOHBI U
M3YUYCHHE NPU3HAKOB UX IPOTEKAHNU;

U3y4EHHE B3aMMHBIX [IPEBPALLEHUIN KapOOHATOB U T'HPOKapOOHATOB;

O3HAaKOMJIEHHME € oOpa3uaMd NPUPOAHBIX KapOOHATOB W CHUJIMKATOB, C
MPOAYKIIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

peLIEHNE DKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe « BakHenine HemeTaulbl U UX
COCIMHEHUSD.

Meta/ibl 4 MX COeIMHEHUS

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHKa XUMHUYECKHX
AJIEMEHTOB — METAJVIOB HA OCHOBAHMM MX NOJIOKEHHUs B [leprnonnueckoit cucreme
xuMHueckux 3iemeHToB /. . MenneneeBa u ctpoenust aromoB. Meraiuisl A- u b-
rpynn. CTpoeHHe MpOCTBIX BEUIECTB — METALIOB. MeTalmmyeckas CBsI3b U
MeTaJIJIMYECKasi KpUCTAJUIMUECKas penleTka (IpUMUTUBHAs KyOudeckasi, 00bEMHO-
LEHTPUPOBAaHHAS KyOuyeckas, IPAHELEHTPUPOBAHHAS KyOuueckas,
TeKCaroHaJbHass IJIOTHOYNAKOBaHHAs). 3aBUCUMOCTb (DU3MUECKHX CBOWCTB
METaUIOB OT CTPOEHUS KPHUCTAJIOB. OJIEKTPOXMMHUYECKHN psi HaINpsSHKEHUN
MmeTaioB. O01me XuMruIeckre cBoiicTBa MetaiioB. O01Me crocoObl NOMyUeHuUs
METAIJIOB, METAJUTYPIHs. DJIEKTPOJIU3 PACILUIaBOB U PACTBOPOB COJIEM KAaK OJUH U3
cioco00B TmoNydeHuss MeTawioB. [loHATHE O KOPPO3MH METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, IJIOPATIOMHUHUH,
Oponza). [IpuMeHeHNE METAIUTOB U CIUTABOB B OBITY M MPOMBINIJIEHHOCTH.

Memannwvt A-2pynn

[IleouHbIE METAJIBL: MOJIOXKEHUE B lleproandeckoil cucteMe XMMUYECKUX
anemenToB . . Menneneesa, CcTpoeHUE UX aTOMOB, HAXOXJIECHUE B IPUPOJE.
®duznyeckre 1 XUMHUYECKHE CBOKCTBA (HA MpUMEpEe HATPUs U Kajus), MOJTyUYEHHE.
OxcHibl ¥ THIPOKCUABI HATPUS U Kanus. [IpuMeHeHne 1eTo4YHbIX METaUIOB U UX
COEIMHEHNN. bronornyeckas posib HaTpus U KaJusl.

[IlenouHO3eMeENbHBIE METaAJIbl MarHMM M KaJdblUMH: IOJOKCHHUE B
[lepnognyeckor cucreme xuMuueckux dneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOJI€HHE B ITpupoe. Pru3ndyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblys. BaxHellne coeIuHEHUs KajablUus M MarHus (OKCHI, THAPOKCH],
COJIM), CBOMCTBA, NpuMeHeHue. KecTKOCTh BOJbl M CIOCOOBI €€ yCTpaHEeHHS.
KpyroBopor kajnbLus B IpUPOJIE.
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AmroMuHHN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX SJIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aToma, HaxOXJICHHWE B mnpupoje. dusznueckne u
XUMHUYECKHE CBOMCTBA aMIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA
antoMuHus. [I[puMeHeHne antoOMUHUS U €ro CILIABOB.

Memannet b-2pynn

OOmass xapakTepucTHKa MeTauioB b-rpynn (moOOYHBIX MHOArpyII):
nonoxkennue B llepuonuueckor cucreme Xxumuueckux snemenro [l .
MemnpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJIEHUE «IIpOBajiay AJIEKTPOHA Ha
IpUMEpPE CTPOEHUSI ATOMOB XpOMa, MeJIU, cepedpa. BajaeHTHbIe COCTOSIHUS aTOMOB
d-aIeMEHTOB, CTENEHW OKHCICHHS AaTOMOB B COCAMHEHUSX. 3aBHCHMOCTB
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHAOB M THAPOKCHIOB METANIOB OT 3HAYCHUS
CTENIEHU OKUCIICHHUS 3JIEMEHTA B COCJIMHEHUU (Ha MpUMEpPE COCAMHEHHM Xpoma).
[lepBoHauanbHbBIC MPEJCTABICHUS O KOMILJIEKCHBIX COSTUHEHUSIX.

Menps u cepebpo: CTpOeHHE aTOMOB, CTENEeHU OKucieHus. OOIue KpaTkue
npeAcTaBieHus O (U3UYECKHMX W XUMHUYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOJECICTBHUE C KHUCIOTAMH-OKUCIUTENSIMU), 00 UX OKCHAAX, THAPOKCUAAX U
coJisix, ux mpumeHeHuu. [IpencraBieHuss 00 aMMHAYHBIX KOMILJIEKCAaX cepedpa u
Mmeau. KauecTBeHHbIE peakii Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENEeHb OKUCEHUsI. XapaKTepUuCTUKa (U3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIC CBOMCTBA OKCHIA U THAPOKCHIA.
KadecTBeHHbIE peakiIuu Ha KaTUOHBI IIMHKA.

Keneszo: cTtpoeHne atoma, CTENEeHH OKHUCHeHUsA. HaxoxaeHue B mpupoze.
dusnyeckre U XMMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornueckas poib
xenesza. Oxcuapl, rugpokcuansl u conu keneza (1) u xenesza (Ill), ux cocras,
CBOMCTBa W ToyueHue. KauecTBEHHbIE peaklMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u craib — cruiaBel xeje3a. [[pou3BoACcTBO YyryHa U CTalld.
DKoJoruyeckue nmpoodIeMbl, CBI3aHHBIE C METALTYPTUYECKUMU MTPOU3BOACTBAMMU.

DKCIEpUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHHI:

O3HaKOMJIEHWE C oOpa3llaMM METaJJIOB U CIUIaBOB, MX (PU3NYECKUMHU
CBOMCTBaMH;

MOJICJIMPOBAHNE METAJUINYECKON KPUCTATUIMYECKON PELIETKY;

M3YUYCHHE B3aMMOJIECHCTBUS METANIOB C BOJIOM, C pAcTBOpAMHU COJEU H
KHCJIOT, MCCJIEJIOBaHUE MPOIIECCOB 3JIEKTpoJin3a pacTBopoB xyopuaa meau (I1) u
MOJIUJ1a Kallusl, KOPPO3HH METAIIIOB;

U3y4eHUEe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KalbIIUSI W HATPUSA C
BOJIOM, UX TUJIPOKCUAOB — ¢ okcuaoM yriepoaa (1V) u kucnoramu;

M3YUYCHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIbIIMS, )KECTKON BO/IBI;

W3YUYCHHE NPOLIECCOB IMOJIYYEHHUS TUAPOKCUIOB JKee3a, UX XUMHUUYECKUX
CBOJCTB;
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M3YUYCHHE IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMM Ha MOHBI (MAarHus,
KaJIbIIUS, A IIOMUHUS, IMHKA, Kene3a (2+) u xene3a (3+), meau (2-+);

HaAOJIIOICHUE U OMHMCAaHWE OKpalllMBaHUS IMJIAMEHU MOHAMU HATPUS, KA U
KIS,

uccienoBaHue am(pOTEPHBIX CBOWCTB THPOKCHUIA ATIOMHUHUSA, THAPOKCHAA
xpoMa (I11) u rugpokcuaa nuHKa;

pEILICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeulme mMeTamibl U ux
COCIMHEHUS.

XumMus ¥ OKpYyKA0LIadA cpeaa

BemectBa u Marepuansl B IOBCEAHEBHOM JKM3HM 4YEJIOBEKa. BakHeniine
BEI[ECTBA U MaTepualbl, 00JacTH MX MPUMEHEHHs. be3ornacHoe MCIoNIb30BaHUE
BEIIECTB U XMMHUYECKHUX peakuuil B ObITy. IlepBas momolib npu XUMHUYECKUX
0’KOrax U OTPABJICHUSAX.

HoBble MaTtepuaibl U TEXHOJIOTUU. [ [pUHINIIBI «3€TIE€HON XUMUM.

OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XWMHUS H 3J0pPOBbE. 3HAYCHHE
M3Y4aeMbIX XMMUYECKUX AJIEMEHTOB M MX COCIMHEHUHN sl PyHKIIMOHUPOBAHUS
opranu3Ma 4esnoBeka. [lonsTre o 310poBoM 00pase KU3HH.

XUMHUECKOE 3arpsi3HEHUE OKpYKaIoeh cpefibl. IKOJOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEPOJa, a30Ta, CEPBI, THKEIbIX MeTaI0B. [ToHsTHE
o [IJIK. Poap XUMHUM B peIIEHUN SKOJIOTUYECKUX MPOOIIEM.

OKCIEPUMEHTAIbHOE H3YYEHUE BEIIECTB W SIBJICHUN: O3HAKOMJICHUE C
oOpa3liaMi MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbIE MaTepuabl),
ONpPEACICHUE KHUCIOTHOCTA MPUPOAHBIX BOJ, MOJIECIUPOBAHME MpOIEcca
00pa3oBaHus KUCIOTHOTO JAO0XK/Is, U3yUYEHHUE €TI0 BO3ACHCTBUS HA MAaTEPUAJIbI.

IloBTOpeHHe U 00001mIeHMe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIACCOB

[lepronnueckuit 3akoH U [lepuoanueckasl cucteMa XUMUYECKUX DIIEMEHTOB B
CBETE NPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XMMHUYECKUX IJIEMEHTOB U UX COCIMHEHUN B NIEPUOJIaX U rpyIIiaXx.

CtpoeHue BelecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XHMHYECKON CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUMA KPUCTATUIMYECKOU
PELIETKU U BUJIa XUMHUUYECKOM CBA3U.

Knaccudukanys XUMHUECKUX PEAKIUM 10 Ppa3IuYHbIM  IpU3HAKaM.
[IporHo3upoBaHre€ BO3MOKHOCTM NPOTEKAHUA XUMHYECKUX MPEBPALICHUN B
pa3IMYHBIX YCIOBHSX HAa OCHOBE IIPEJICTABICHUNM XHMUYECKOM KHHETUKUA U
TEPMOJUHAMHUKHU.

XUMHUUYECKHE PeaKkuu B pactBopax. [ maponus comeil. Peakunu oKuCIeHUs -
BOCCTAHOBJICHUS. DIIEKTPOJIU3.
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CBoiicTBa KHCIIOT, OCHOBAaHHMH M COJCH B CBETE TMpEACTaBICHUNA 00
ANEKTPOJIUTUYECKOM  JAUCCOIMALMU W OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Meoscnpedmemmnule céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU WM3YUYCHHM XUMHU B 9 Kiacce
OCYILIECTBIISIETCSL 4E€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUMN, IPUHATHIX B OTAEJIbHBIX €CTECTBEHHbBIX HayKaX.

OO01ne ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SIBJIIEHUE (TPOIECC), HAYUHBIN (HaKT,
TUNOTe3a, TEOpHs, 3aKOH, aHajdu3, CHHTE3, KiacCudUKalus, MEPUOJIUYHOCTb,
HaOII0JICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepuabl.

®duzrka: BEIIECTBO, TEJNO, (PU3NYECKHE BEJIWYUHBI, €IUHUIBI W3MEPEHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI U MOJICKYJIbI, arPeTraTHbIE COCTOSTHUE
BEIIECTBA, CTPOEHUE Ta30B, KUAKOCTEM W TBEpAbIX (KPUCTAUIMYECKHUX) Tell,
KpUCTAJJIMYECKasi pelIeTKa, SJEKTPOH, SApPO aToma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAJOAKTUBHOCTH, anb(da-, 6eTa- 1 ramMMa-u3ydeHue,
ANEKTPUUYECKUN 3apsijl, IPOBOJHUKH, MOTYIPOBOJIHUKH, TUIIEKTPUKU, COJIHEUHBIN
CIIEKTp, pa3yiokeHre Oe0ro cBeTa B CIEKT.

buosnorus: skocucrema, ouochepa, poTocuHTE3, MpOIIECChl OOMEHA BEIECTB,
MUHEpaNIbHBIC YIOOPEHUS, MHKPOIJIEMEHTHI, MaKpPOIJIEMEHTHI, TUTATCIbHBIC
BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE TOPOJIBI,
MOJIE3HbIE UCKOMAEMbIE, TOIUIUBO, BOJIHBIE PECYPCHI, TIJIaHEeTa 3eMJIs.

TexHonorusi: CTPOUTENIbHBIE  TEXHOJIOTHUH, CEIbCKOXO3SICTBEHHbBIE
TE€XHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHON MTPOMBIILIIEHHOCTH, HAHOTEXHOJIOTUU.
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IJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
(YIJIYBJEHHBINA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOIO OOIIETO
oOpa30oBaHus JOCTHUTAIOTCS B XOJI¢ OOyYECHHsS] XUMHUU B CIAWHCTBE Y4YEOHOUW U
BocnuTarenbHoi JgearenbHocTh MBY  «lllkoma Ne 41» B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCHUMUCKUMH COLIMOKYJBTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TPUHATHIMU B OOINECTBE NpaBUJIaMH W HOPMaMHU IIOBEJCHHUS U
CIIOCOOCTBYIOT MpolleccaM CaMOIIO3HAHUS, CaMOpPa3BUTUS M COIMATIU3aIluU
oOyyJarommxcs.

JIn4HOCTHBIE  PE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOW TMO3UTHUBHBIX IICHHOCTHBIX OpPHUEHTAlUM U
pacIIMpEHNE OMbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpUOTHYECKOIr0 BOCIIMTAHMS:

MPOSIBICHUE IIEHHOCTHOTO OTHOUIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY,
HAyYHOMY M UCTOPHUYECKOMY HACJIEAUI0, MOHMMAaHUE 3HAYEHUS XHUMHUYECKOU
HAayKH ¥ TEXHOJIOTMHU B JKU3HU COBPEMEHHOT'O OOIIECTBA, B Pa3BUTHU SKOHOMMKHU
Poccun u cBoero peruona;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJICTABJICHUE O COLMAIBHBIX HOPMaxX MW MPAaBWIAX MEKIMYHOCTHBIX
OTHOILIEHW B KOJUIEKTUBE, MPOSIBJIEHHE KOMMYHHMKATUBHON KYJIbTYphl B
pa3HOOOpa3HOM COBMECTHOM JeATEeIbHOCTH;

CTpeMJICHUE K B3aUMOITIOHUMAHUIO U B3aUMOIIOMOIIM B Mpoliecce y4eOHOM U
BHEYUEOHOH JesATENbHOCTH;

FOTOBHOCTh OLICHMBAaTh CBOE€ IOBEJACHHE M IMOCTYIKH CBOMX TOBAPHUILEU C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C Y4YE€TOM OCO3HAHHUA IOCJIEICTBUN
MOCTYIIKOB;

3) popMUPOBAHUA LIEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U HEOOXOAMMBIC IS
MMOHUMaHMS CYITHOCTH HAyYHON KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTH HAY4YHOI'O IMO3HAHMUS JJIsl Pa3BUTHA KaXKIOTO 4YEJIOBEKa
U MPOU3BOAUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MeCTa HayKu «XUMUS» B
CUCTEME HAyYHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIBI,
B3aHMOCBSI3X YEJIOBEKA C IPUPOJHON U TEXHOJIOTHYECKON CPENOM;
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Mo3HaBaTelbHAs MOTHBAllUA W MHTEpPEC K OOYy4YeHHI0, TOTOBHOCTh H
CIOCOOHOCTh K CaMOpa3BUTHIO W CaMOOOpa30BaHHIO, K HCCIEI0BATEIbCKOMN
NESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHUS W YPOBHS JAbHEUIIErO
oOyueHus;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH >KM3HM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3J0POBBIA 00pa3 *KU3HU, OCO3HAHUE IMOCJIEICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIMMOCTH COOJIOJEHUST TpaBWil O€30MaCHOCTH TMpU  OOpallleHUH C
XUMUYECKAMH BEIIECTBAMH B YUSOHBIX U )KU3HCHHBIX CUTYAIlUAX;

5) TPy10BOIr0 BOCIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYJIOBOM IEATENHHOCTH Kak
€CTECTBEHHOH MOTPEeOHOCTH YETIOBEKa M K MCCIIEI0BATENBCKON ACSITENTFHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XMMHUEH, B TOM 4YHCIE K
npodeccusiM HaydyHOU cepbl, OCO3HAHHE BO3MOXXHOCTH CaMOpEaTH3alii B 3TON
chepe;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

0CO3HAaHUE HEOOXOAMMOCTH OTHOIICHUS K MPUPO/IC KaK UICTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpBI: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX IOCJHEICTBUM ISt
OKpY’Karolleld cpeibl; OCO3HAHUE TIJIO0ANBHOIO XapakTepa HKOJIOTHYECKUX
npolsieM U MyTed WX pelIeHUs; COCOOHOCTh MPUMEHSTHh 3HAHUS, MOJIy4aeMbIe
PY U3YUYEHUU XUMUH, JUJIS PEIICHHS 3a/iay, CBSI3aHHBIX C OKPYKAIOIIEH Cpenow;
AKTUBHOE€ HENPUATHE JECUCTBUU, NPUHOCIIIUX BPEHN OKPYXKAIOUIEH CpEXE;
OCO3HAHHE CBOEH POJIM KaK IpaKJaHUHA U TTOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
OPUPOIHOM, TEXHOJIOTMUECKOW M COLMAIBbHOM Cpela; TOTOBHOCTh K YYacTHIO B
MPAaKTHYECKOH IeATEIHbHOCTH YKOJIOTUIECKOM HATTPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbie pe3yJbTaThl O00YUYaIOIIUXCS, OCBOMBIIMX MPOrPAMMY IIO
XUMHUHU OCHOBHOT'O 00111er0 00pa30BaHus, BKIIOUYAIOT:

YCBOEHUE MEXIUCIUILUTMHAPHBIX (MEXIPEIMETHBIX) MOHITHH, OTPaKAIOIINX
MaTepualibHOE €JIMHCTBO MHpa U TMpPOIECC MOo3HaHUs (BEIIeCTBO, CBOMCTBO,
DHEPrus, SIBJICHUE, HAY4YHBIN (PakT, 3aKOHOMEPHOCTh, TMIOTE3a, 3aKOH, TEOPUS,
Ha0II0/IeHNEe, U3MEPEHHE, UCCIIEIOBAHUE, IKCIIEPUMEHT U APYTHUE);
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OBJIAZICHUE YHUBEPCAJIbHBIMH YUYEOHBIMU JEHCTBUSAMH (TIO3HABATEIbHBIMH,
KOMMYHHUKATUBHBIMH,  PETrYJSTHUBHBIMH),  BaXHBIMM  JJIi  TIOBBIIICHHUSA
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHUSI ydeOHOTO TMpeaMeTa, (opMUpOBaAHUS
KOMIIETEHIIMH, a  TaKkKe  IPOEKTHO-UCCIIEOBATEIbCKON  JESATENbHOCTH
o0y4Jaronmxcs B Kypce XuMuu;

CIOCOOHOCTh MX HCIOJB30BaTh B y4eOHOM, MO3HABATEIHHOW M COLIMAIBHOU
IPaKTHKE.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jilornuyeckue JaeiicTBUA:

YMEHHUS WCIOJb30BaTh NPHEMBI JIOTHUESCKOTO MBIIIJICHUS TPU OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XUMHUYECKUX TIOHSITHH (BBIICIATh WX CYIICCTBCHHBIC
IIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMU MOHATHIMH); aHAIM3UPOBATh,
CpaBHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBAaHUA JUIS  KJIacCUDUKALUK U
CUCTEMaTH3alMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIUi; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3M  MEXAY OOBEKTaMH HW3Y4YEHHUS;, CTPOHUTH
JOTUYECKUE PpacCyX)IeHUs (MHIyKTUBHBIC, JIEIyKTUBHBIEC, 10 AHAJIOTHUH);
npejuiaraTh KpUTEPUM W BBISIBJISATH OOIIHME 3aKOHOMEPHOCTH W TPOTUBOPEUHS B
M3Yy4aeMbIX MPOIECCaxX M SBJICHHUSIX; NMPOBOJIUTH BHIBOABI M 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS TOHATHS (MIPEAMETHBIC M METaIpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XUMHH, MPEOOPa30BHIBATH
MOJICJTbHBIE TPECTABICHUS — XUMHUUYECKHUHN 3HAK (CHMBOJI DJIEMEHTA), XUMUIECKas
dbopmyiia U ypaBHEHHE XMMHUYCCKONW PEAKIIUH — MPH PEIICHUU YYCOHBIX 3a7ad; C
Y4EeTOM OTHUX MOJICIbHBIX MPEJCTaBICHUN  XapaKTepu30BaTh H3ydyaeMble
XUMHUYCECKHC BEIIESCTBA U XUMUUICCKUC PEAKIIHH.

Ba3oBble wucciaenoBarejbckue AedcTBUsI (MeTOAbl HAYYHOrO0 MO3HAHMS
BeIlleCTB U sIBJIEHMIT):

YMEHHS TPUMEHATh METOJbl HAyYHOTO ITO3HAHUS BEIIECTB W SBJIICHUN Ha
SMIIUPUYECKOM U TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATEIBHOU U
MIPOCKTHO-HUCCIEA0BATEILCKON IEATSILHOCTH,

YMEHHUS WCTOJb30BaTh TOCTABICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI, aHATU3UPOBATh (PaKThI, BHISIBIISATH
u GopMyIupoBaTh MPOOJIEMY, OMNPENENATh Ieb W 3aJa4yd, COOTBETCTBYIOIIUE
pelIeHUIo0 MPOOJIEMBI; TIPeAJIaraTh OMUCATENbHYIO WIH OOBICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBIISITH €€ NPOBEPKY; YMEHHUS TMPOBOAWTH HM3MEPCHHS HEOOXOIUMBIX
MapamMeTpoOB, BBIYHUCICHUS, MOJCIUPOBAaHUE, HAOIIOJACHUS U OKCIECPUMEHTHI
(peaslbHBIE W MBICIICHHBIE), CaMOCTOSTEIBLHO TIPOTHO3HPOBATH PE3YJIbTATHI,
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dbopmyHpoBaTh 0000IIEHNUS W BBIBOJABI MO pe3ysbTaTaM MPOBEJICHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTYET O MPOAETIaHHON padoTe;
Pabora ¢ unpopmaumeii:

YMEHMSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(POpMaLuu (Hay4HO-
NOMyJIsipHAasl JIUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBbIE IOCOOUS,
pecypcsl MHTepHeTa); aHaTM3UpOBaTh HHPOPMAIMIO U KPUTHUYECKH OLEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
UHPOpMAIIMIO, 3HAUYUMYIO I pelleHus y4eOHOM 3ahauu; yMEHUs IPUMEHSATH
paznuyHble METOAbl M (QOPMYIMPOBATH 3alpoChl NpPHU TOUCKE U 0TOOpe
uHbopMaIuy, HEOOXOTUMOW MJi BBIMOJTHEHHUS YYEOHBIX 3a7ad; HCIOJIb30BaTh
UHPOPMALIMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3n4yHble MOHCKOBbBIE
CUCTEMbI; CAMOCTOSATEIBHO BbIOMpATh ONTHUMAJIbHYIO (OpMYy IpEACTaBICHUS
uHpopmanuu (cxembl, Ipa@uKd, JUarpaMMbl, TaONHIIbI, PUCYHKH W JpYyrue
(GopMbI); YMEHHS HCIOIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEJCTBA PAOOTHI C
XUMUYECKON uH(pOpMalMel; MpPUMEHATh MEXIpeAMETHbIe ((U3ndyeckue u
MaTeMaTHYeCKre) 3HAKU U CHUMBOJIBI, (hopMmyIbl, abOpeBHATypbl, HOMEHKIATYPY,
UCIIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH.

KoMMyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe NeiiCTBUS:

1) ymenus obmeHus (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

MPEACTABIIATh TOJYYCHHBIC PE3YyJbTaThl TMO3HABATEIHLHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYNAaTh C Mpe3eHTaIuen
pEe3yJIbTAaTOB BBIMIOJIHEHUS] XUMHUYECKOTO DJKCIEpUMEHTa (HCCIe0BaTeIbCKOM
7a00paTOPHOM UM MPAKTUYECKON paboThl, y4eOHOTO MPOEKTa); B XOJe [Uajiora u
(W) TUCKyCCHU 3a7aBaTh BOMPOCHI IO 00CYKIaeMOi TeMe M BBHICKAa3bIBaTh UIEH,
(bopMyITUPOBATh CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOr0 COTpyAHUYECTBA (IPYNIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TPYMIOBBIX (opMax padOTH: IUTAHHUPOBATH OpPTAaHU3AIHIO
COBMECTHOW pabOThI, OMPENeNsATh CBOIO POJb, PACIPEACNATh 3aJadyd MEXKIY
YJIeHaMH TPYMIbI, BBIIOJHATH CBOIO YacTh palbOThl, KOOPAMHUPOBATH CBOU
JNEUCTBUA C JCUCTBUSIMU JIPYTUX WICHOB KOMAaHbI, OMPEACNATh KPUTEPUU IO
OIICHKE KayeCTBa BBIMOJHEHHON paloThl; pellaTh BO3HHUKAIOIIKME MPOOIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS IIO3MIIMH, y4acTBOBAaTh B
oOcyxneHnr, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aUMOJICCTBUSL.
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PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUA

OBnazcHNE YHUBEPCATHLHBIMH YUYEOHBIMH PETYJISATUBHBIMU JCHCTBUSIMH
BKJIFOYAET PA3BUTHE CAMOOPTaHU3AIHMH, CAMOKOHTPOJS, CAMOKOPPEKIIUU, B TOM
qHCIIe:

YMEHHUsl peliath y4eOHble M HCCIIEIOBATEIbCKUE 3a/layd: CaMOCTOSTEIbHO
BBIOMpPATH CIIOCOO pelieHust yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelicHus, BBIOMpPATh HaAWOOJCe TMOAXOASAINIMA C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB), TJITAHUPOBATH CBOIO PabOTy MpPH PEIICHUU YUeOHOU WU
WCCJIEOBATeILCKOW  3a7add; HAa  OCHOBE  TOJYYCHHBIX  PE3yJbTaTOB
dbopmyHpoBaTh 000OIIEHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAJIM3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JIGUCTBUSL C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBJISATh CAMOKOHTPOJIb JICSITEILHOCTH;
KOPPEKTUPOBATH CBOIO IEITEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbl MO XHMHUU OCHOBHOIO
oOmrero obpa3oBaHusl Ha YIIyOJEHHOM YPOBHE MMEIOT OO0Ilee CojiepkKaTeabHOe
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXTY
co00#, YTO MO3BOJISIET PEAJM30BBIBATH YINIyOJIECHHOE HM3yYE€HHE KaK B paMKax
OTHENbHBIX KJAcCOB, TaK MW B paMKax peaju3alid HWHIWBUAYAJIbHBIX
oOpa3zoBaTeIbHBIX TPACKTOPUM, B TOM YHCIIE MCIOJIb3Yysl CETEBOE B3aUMOICHCTBUE
opranuzanuu. [lo 3aBepiieHUU pean3allud MPOrPaMMbl YITyOJEHHOTO YPOBHS
oOyyaroimuecsi CMOTYT JIeTaJIbHEE OCBOUTh MaTepuall, OBIAJETh PaCUIMPEHHBIM
KPyTOM TOHSITUH ¥ METOJIOB, PEIIaTh 3a/1a4i 00J1ee BRLICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHbIe pe3ynbTaThl BKJIIOUYAIOT: OCBOCHHE OOYYAIOITUMHUCS HAYUYHBIX
3HaHUH, YMEHUHW M CHOCOOOB JCHCTBHM, CHEMU(UUESCKUX i1 IPEAMETHON
obnactu «XUMHS»;, OCHOBbI HAyYHOTO MBIIIJICHUS; BBl JCSITEIBHOCTH 10
MOJIYyYCHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTalud, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3JIMUHBIX YYEOHBIX U PEAIbHBIX >KU3HEHHBIX YCIOBUSAX;
00eCIeunBalOT BO3MOKHOCTh YCIICITHOTO OOYyYEeHHS Ha CJCAYIOIMEeM YPOBHE
oOpa3zoBaHUsI.

K xoHuy oOyuenuss ¢ 8 kaacce y oOydawnierocs OyayT copMUpOBaHbI
CIIEyIONME TIPEAMETHBIC PE3yNbTaThl HW3YUYEHUS XUMUW Ha YIIyOJIEeHHBIM
YpOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITUH: aToM, MOJEKYJa,
XMMHUYECKUN HJIEMEHT, METajljl, HEMEeTaJUl, aJUIOTPOIMs, IPOCTOE BEIIECTBO,
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CIIOKHO€ BEIIECTBO, CMeCh (OJHOPOJHAsS U HEOJHOPOAHAS), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBasl [IOJIS XHMHYECKOIO »JJIEMEHTa B COEAUHEHUH,
MOJISIPHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
coJib, aM(OTEpHbIA OKCHJ, aM(OTEpHBIA THUAPOKCHJA, XUMHUUECKas peakius,
KJaccu(uKaIs peakiuii: peakiuy COCIUHCHUS, PEAKIIUU PA3TIOKCHHS, PEAKITUN
3aMEIICHUSI, PEAKIMU OOMEHa, 9K30- W DHIOTCPMHUYECKHE PEaKIUU; TEIIOBOU
abdeKT peakiuu; SAPO aTroMa, IEKTPOHHBIM CIOM aroMa, aTOMHas OpOUTalb,
paguyc aTomMa, XUMHUUYECKas CBsI3b, MOJISIPHAs U HETOJIIPHAsI KOBAJEHTHAs CBS3b,
MOHHAs CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJid BeIlIecTBa
(mpoLeHTHasl KOHILIEHTpalusi) B pacTBOpe, MOJSIpHAs KOHUEHTpalUs BEUIECTBA B
pacTBope; 3JIEKTPOOTPULATEIBbHOCTh, CTENEHb OKHUCJIECHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIH, OKHCIICHHE U BOCCTAHOBJICHUE, OKHCIIUTEIBHO-
BOCCTaHOBUTEJbHBIEC PEAKIIUU, METO/ SJIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aMMOCBS3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA W
MPUMEHSITh 3TU OHSTHUS MPU ONMMCAHUY BELIECTB U UX MPEBPAILICHHUII;

WCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJIsi COCTaBJICHUSI (POPMYII BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

OMPENENATh BAJCHTHOCTH AaTOMOB JJIEMEHTOB B OWHApPHBIX COCIUHCHUSX,
CTCTICHb OKHCJICHUS DSJEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTH
BEIIECTB K OINPEJICIICHHOMY KJIACCy COeIUHEHUN 10 (GopMysiaM, BUIbI XUMUUYECKON
CBsI3M (KOBQJIEHTHOW M MOHHOMW) B HEOPTaHUYECKUX COCIMHEHUSIX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPaHEHUsI MAacChl BEIECTB, IMOCTOSHCTBA
cocraBa, llepmonnueckoro 3akona /[[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHA ABOTaJIpO U €r0 CJIEACTBUMN, IPEACTABICHUN O HAYUYHBIX METOAAX
MO3HAHUS, B TOM YHUCJIE DSKCIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOAaX
MCCIIEIOBAHUSI BEUIECTB U U3YUECHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh IOHWMAaHUE TEPUOJMYECKON 3aBUCUMOCTU CBOKCTB
XUMHUYECKHUX DJIEMEHTOB OT UX MojoxkeHus B [lepronuueckoil cucreme:

OMHUCHIBATh W XapakTepuzoBaTh TaOnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noarpymnma (A-
rpynmna)» u «nobounas noarpymnmna (b-rpymnmna)y», «Manbsie nepuoab» U «OO0JbIINe
NEPUOBIY;

COOTHOCUTHh 0003HAYEHHUs, KOTOpble uMeroTcs B Tabnuie «llepuoanydeckas
cucrema xumuueckux oanemeHtoB J[. WM. MenneneeBa», ¢ UYHCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a1ipa, 00I1Iee YUCIIO ANEKTPOHOB U pacHpeIeIeHUE UX 0 3JIEKTPOHHBIM CIIOSIM);



26

OOBSCHATH CBS3b TIOJIOKEHMSI djeMeHTa B Ilepuoauyeckoi cucreme ¢
pacnpeneieHueM dJEKTPOHOB IO JHEPreTHYECKUM YPOBHSIM, MOAYPOBHSIM U
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

KJIacCU(UIIMPOBATh XUMHYECKHUE JJIEMEHTHI, HEOpraHWYeCKHe BeIecTBa,
XUMUYECKHE Peakinu (110 YHCITY U COCTABY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, 11O
TeroBoMy 3 dexTy);

XapaKTepu3oBaTh (OMUCHIBATh) (U3MYECKHE M XHUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXKHBIX BEIIECTB: KHUCIOPO/Ia, BOAOPOA, BOIBI, OOIINE XUMHUECKHE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHH WM COJICH, TEHETUYECKYIO CBSI3b MEKIY
HUMU, TIOATBEPXKIAs MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIINM;

OMUCHIBATh POJIb KHCJIOPO/Ia, BOJOPOAA U BOJLI B MPUPOJHBIX MPOIECCax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOKHO€ MCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHUS, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX NPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJF0 XMMHYECKOTO 3JIEMEHTa B COSTUHEHUH,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO 3JIEMEHTa 1Mo (opMmylsie COSAMHEHUS, HAXOIUTh
MPOCTEUITy 0 (POpMyITy BEIIECTBA MO MACCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTpAIlMIO BEIECTBA B
pacTBope, MPOBOJIUTH PaCUEThI IO YPAaBHEHUSIM XUMUYECKON PEaKInu;

MPUMEHSATH OCHOBHBIC OIEPAIliH MBICIUTEIHLHOW JEATEIHPHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHUE, CHCTEMAaTH3aI1I0, KIIACCU(UKAIIUIO, BBISIBJICHUC
MPUYUHHO-CICICTBEHHBIX CBsI3¢d — JJI1  WM3YyYCHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJ0ICHUE,
U3MEpPEHUe, MOJEIMPOBaHUE, DKCIEPUMEHT (peanbHbIi W MBICICHHBIN) — s
OCBOCHHMSI YUECOHOTO COCPIKAHNS;

pacKpeIBaTh  CYIIHOCTh IIPOIIECCOB  OKWCICHUS ¥  BOCCTAHOBJICHUS,
COCTaBIIAITh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MeToI0M 3JIEKTPOHHOTO OalaHca);

YCTaHABJIMBATh CBS3UM MEXKIYy peaJbHO HAOII0JaeMbIMH XUMHYCCKUMU
SIBIICHUSIMH ¥ TIPOIIECCAMH, MPOUCXOSAIINMHU B MaKpO- U MHUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEMIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YIEOHBIX TPEAMETOB;

coOnmogaTe mpaBuia  Oe3omacHOW  paboThl B jaboparopuu  OpH
WCIIOJIB30BAaHUN XHUMHYECKOM TMOCYyJbl W OO0OpYJOBaHHUS, a TakXkKe IpaBuUiia
oOpalieHus ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSIMHU BBITTOJTHCHUS
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7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BeIIeCTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO PAaCTBOPOB C
ONPEACICHHOW MAacCOBOM  JIOJIEM  PAaCTBOPEHHOI'O  BEIIECTBA, PELICHUIO
DKCHEPUMEHTAJIbHBIX 3a7ady 10 TemMe «OCHOBHBIE KIJIACChI HEOPTaHUYECKUX
COCJIMHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH  XHMHUYECKOW TPaMOTHOCTH,
BKJIFOYAOIICH YMEHHUsST O€301acHOro OOpaIeHus: ¢ BeIeCTBaMH, MUCIIOIb3YEeMbIMU
B IMOBCEIHEBHOM JKM3HU, a TAKXKE 3HAHHWE TIPABUII TTOBEJACHHS B IIEJISIX cOepeKEeHUS
30POBbS U OKPYKAIOIIEH CPEIbL.

K xoHmy oOydenuss ¢ 9 kaacce y oOydarmierocs OyayT chopMHUpOBaHBI
CIIEAYIOIIAE IPEeIMETHbIC pPe3yJbTaThl H3YYCHHMS XHMHH Ha YIrIyOJCHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUYECKUMN JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHUOH, AaHWUOH, »JJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMUYECKasi peakius, TerIoBoil 3(PeKT peakinu, MOiIb, MOJSIPHBIN
00BEM, pacTBOD;

AJIEKTPOJIUTBI, HEAJIEKTPOIUTBI, SJICKTPOIUTHYECKAS AUCCOIMALMS, PEaKIIUU
HOHHOTO OOMEHa, THUIPOJU3 COJiel, OOpaTUMble M HEOOpAaTUMBIC PEAKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJICHUE, OJJICKTPOJIM3, aJUIOTPONHs, aM(OTepHOCTb,
XUMHYECKasi CBsA3b (KOBAJEHTHAsl, MOHHAs, META/NIMUECKas), MEXMOJICKYJISIPHBIC
B3aUMOJICHCTBUSL (BOJOpOAHAs CBsA3b, CWibl Ban-nep-Baanbca), KOMIUIEKCHbBIE
COCIMHEHUS, KPUCTAJUIMYECKHUE peNIeTKH (MPUMUTHBHAS KyOuueckas, 0O0BEMHO-
LIEHTPUPOBAHHAS KyOuueckas, rpaHelleHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHasl IUJIOTHOYMNAaKOBaHHAs), KOPPO3Usl METAIIOB, CIUIABBI; CKOPOCTH
XAMHUYECKON peaKIiK, KaTaIu3, XUMAYECKOE PABHOBECHUE, DJIEMEHTHI XUMUYECKOU
TEPMOJMHAMUKH KaK OJHOW M3 TEOPETUYECKUX OCHOB xumuu; [1JIK;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHYECKMX TOHATHH W
MPUMEHATH ITU MOHITHUS PU OMMCAHUU BEIIECTB U UX NIPEBPAILICHUN;

WCITIOJI30BaTh XUMUYECKYIO CHMBOJIMKY JIJISi COCTaBJICHUS (DOPMYJI BEIIECTB
Y YPABHEHUUN XUMUUYECKUX PEAKLINM;

ONpeAEsiTh BAJICHTHOCTh M CTENEHb OKUCJICHHUS XUMHYECKUX DJIEMEHTOB B
COCIMHECHUAX Pa3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMPEACIICHHOMY
KJIacCy COEIMHEHUH 1o (opMysiaMm, BHAbl XHMHUYECKOW CBS3M (KOBaJEHTHOM,
MOHHOM, METAJNTMYECKOW) B HEOPraHMYECKUX COCTUHEHMSIX, 3aps]l HOHA IO
XUMHUYECKON (popmyrie, xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTAaHHMUECKHUX
COCMHEHUH, TUIl KPUCTAUIMYECKOU PEIIETKH KOHKPETHOT'O BEILIECTBA;
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packpeiBath cMbIca [lepuommyeckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €0 IOHUMAHUE:

ONMCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproguueckoit
CUCTEMbl XMUMHMUYECKHMX DJIEMEHTOB: pa3ivyaTh MOHATUS «A-Tpynna» u «b-
IPYIIaY, «Majble MEPUOJB) U «OOJIBIINE TIEPUOIBIY;

OOBACHATH CBSA3b TMOJIOKEHUSI dJeMeHTa B Ilepuoauyeckoid cucreme ¢
pacupeneieHueM JJIEKTPOHOB I10 JHEPIETUYECKMM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJISIM aTOMOB TIEPBBIX YETHIPEX IMEPUOIOB;

BBIJICJISATh OOIME 3aKOHOMEPHOCTU B MU3MEHEHUU CBOWCTB 3JIEMEHTOB M HX
COCIMHEHUMN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUIOB) B IpeJeiax MajlblX NEPUOJOB U TVIABHBIX MOJATPYIII C
Y4YETOM CTPOCHUS UX aTOMOB;

PaCKpbIBATh CMBICII TEOPHUH AJIEKTPOJUTHUECKON JUCCOLMAlINM, 3aKOHa ['ecca
U €ro CJIEJICTBUM, 3aKOHA JEHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTH XHMMHUYECKOM PEaKUIHH, HaAMNpaBICHUS CMEIICHU XHUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHbIX (DAKTOPOB;

KJIacCU(UIIMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakiuu (10 YKCIIy U COCTaBYy YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, 110
TeI1oBOMYy 3(¢heKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HM3MEHEHUIO
CTENECHEW OKMCIICHUS XUMHUYECKHUX JJIEMEHTOB, MO OOpPAaTHUMOCTH, IO YYaCTHUIO
KaTaJIn3aTopa);

XapaKkTepru30BaTh (ONMUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUW, MOATBEPXkKIasi 3TO ONUCAHUE
MpUMEPAMHU  MOJIEKYJISIPHBIX W HOHHBIX  YPAaBHEHUHW  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHHUS: JJIEKTPOIUTAYECKON TUCCOLUUALIMU KUCIIOT, MIEIOYEH
U COJIeHl; TOJHBIE W COKpAlllCHHbIE YpaBHEHUS pPEaKIUid HOHHOTO OOMEHa;
peaKkuuii, MOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXKIY
BEIIIECTBAMU PA3JIUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh MPOLIECCOB THUAPOJIM3Aa COJEH  MOCPEACTBOM
COCTaBJICHUS KPATKUX MOHHBIX U MOJICKYJISIDHBIX YPABHEHUN PEAKLHM, CYIIHOCTb
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi  TOCPEJICTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO OajaHca ATUX PEAKIIN;

MPEJICKa3bIBATh XAPAKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapaKkTepu3oBaTh (OMUCHIBATh) (U3UYECKHE U XHUMHYECKHE CBOMCTBA
MIPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aiMa3, KpeMHUM, 00p, a3oT, pocdop,
cepa, XJ0p, HATPUM, Kajlui, MarHui, KaJIbLHUN, ATIOMAHUN, KEJIE€30, MEllb, [IUHK,
cepebpo) u 00pa30BaHHBIX UMM CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJIOPOBOJOPO, cepoBojopon, okcuabl yriepoma (I, 1V),
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kpemuus (1V), asora (I, I, I, IV, V) u docdhopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KpPEMHHEBas KHCIIOTHI,
okcuibl U Tuapokcuabl MetaioB |A—IIA-rpymm, amomunus, meau (Il), muHka,
xenesa (1 u 11));

MOSICHATh COCTaB, OTHEIbHBIC CIOCOOBI IMOJYYEHHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIIUE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, YKCyCHas
KHUCIIOTHI U UX coiin, Tamorenuibl kpemuus (1V) u dpocdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kanus;

OIMHCHIBATH POJIb BAKHEHIITMX M3ydaeMbIX BEIIECTB B MPUPOTHBIX MPOIIECCax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
WCIIOJIb30BAHUE JIJI CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

MIPOBOJIUTH PEAKIIMH, MOATBEPIKAAIONINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX
BCIIECTB, PACIIO3HABATh OIBITHBIM ITyTEM COJEpPKAlIUEcs B BOJHBIX PacTBOpPax
WOHBI: XJIOpUA-, OpOMUI-, MOIUMI-, Ccylbdar-, docdar-, kapOOHAT-, CUIMKAT-,
cynbduT-, Ccynbpua-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHI-WUOHBI, KATHOHBI
aMMOHHUSI, MarHus, Kajablus, aJIIOMUHUS, *Kene3a (2+) u xkenesa (3+), menu (2+),
IIUHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BXKHEHUIIIMX M3y4YaeMbIX BEIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMCHCHHE BEIICCTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHMUSI XUMHYECKUX MPEBPAIICHUN B Pa3IAIHBIX
YCJIOBHSIX Ha OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMUYECKONW KHHETHKU U
TEPMOJIMHAMHUKHU;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJII0  BEIIECTBA B PACTBOpPE, MOJBHYIO JIOJMI0 XHUMHUYECKOTO JJIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIICHTPAIIMIO BEIIeCTBA B PacTBOPE, HAXOAWTH
pocTenITyo (popmMyITy BEIIeCTBa MO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIMI ¢ yYeTOM HEJ0CTaTKa
OJTHOTO W3 pPEareHTOB, MPAKTHYECKOTO BBIXOJA TMPOAYKTAa, 3HAYCHHS TEIJIOBOTO
s dekTa peakuu, ONpeaesisiTh COCTaB CMECE;

coOmomaTe mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  TpH
WCIIOJIb30BAaHUU XUMHUYECKOM TOCyllbl W 0O0OpyJIOBaHUs, a TakkKe MpaBuiia
oOpalieHusl ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSAMHU BBITOTHEHUS
7a00paTOPHBIX OMBITOB M NPAKTUYECKUX PaOOT MO MOIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BENMIECTB (aMMHMaka ¥ YIVIGKHUCIOIO Ta3a) ©  PEHICHUIo
OKCIIEPUMEHTAJIBHBIX 33/ad [0 TeMaM Kypca, TMpeACTaBIsATh Pe3yJbTaThl
AKCTIEpUMEHTA B (pOpMe BBIBOJIOB, JOKA3aTEIbCTB, IPadUKOB, TAOJIUIl U BBISBISATH
IMIIUPUYECKUE 3aKOHOMEPHOCTH;
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MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHOW JEATEIbHOCTH (aHalu3 U
CHUHTE3, CpaBHEHHE, O0000IlIeHHEe, CHCTEeMAaTHU3allUI0, BBIABICHUE MPUIMHHO-
CJIEICTBEHHBIX CBA3E€H) IPU U3YUYEHUU CBOMCTB BEIIECTB U XMMUYECKHX PEAKIUH,
BJIAJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MMO3HaHUs (HAOII0JeHUE, U3MEPEHUE,
MOJIETUPOBaHUE, IKCIIEPUMEHT (peaIbHBIN U MBICJIICHHBIN ),

OPUMEHATh  MpaBWja  0€30IIacHOrO  OOpalieHuss C  BEIIECTBaMH,
UCIIOJB3YEMBIMU B TOBCEAHEBHOW KW3HHW, MpaBuia T[OBEACHUS B LEIAX
cOepexeHusi 3J0pOBbS W OKPYXKAIOIIEH NPUPOAHOU Cpeibl, MOHUMATh BpeE[
(OmacHOCTh) BO3JEWUCTBHS HA JKHUBBIE OPraHU3Mbl ONPENEIEHHBIX BEUIECTB,
NOSICHATDh Ha MpUMepax CrocoObl YMEHBIICHUS W MPEAOTBPALLCHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUECHUE )KUPOB, OCJIKOB, YTIEBOIOB /JIsl OPraHU3Ma YEeJIOBEKa;

UCIIOJIb30BaTh TOJIyYEHHBIE MPEACTaBICHUS O cdepax MpodecCHoHATbHON
NEeSATENbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
Uil Ipo(ecCUOHANbHOM OpUEHTAllMd W JJIi OCO3HAHHOTO BbIOOpAa XMMHUHU Kak
IpoPHUIBHOTO MpeAMeTa MpPU NPOJOKEHUHM OOYYEeHHs] Ha YPOBHE CpEIHEro
obrmiero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW IPOEKTHO-UCCIIEOBATEIBCKON AESATEIBHOCTH
XUMUYECKOM H XHMHKO-IKOJIOTMUECKOW HANpPaBJICHHOCTH, MNPUOOPECTH OIbBIT
IPOBEICHUS YUEOHBIX UCCIIE0OBAHUI B YCIIOBUAX 00pa30BATEIbHBIX OPraHU3aluH,
a Tak)Ke OpraHu3aliii (IEHTPOB) TOMOJHUTEIBHOTO 00PAa30BaHUS JETEH.
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