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INIOACHUTEJ/IbBHASA 3AIINCKA

Pabouass mporpaMmMa IO XMMHMH Jns1  oOyvaromuxcsi 9 KJacCOB HAa YpPOBHe OCHOBHOro —obiiero
obpasoBaHus, Npe/iycMaTpyBaroliasl yriy6iéHHoe HM3yuyeHHe, COCTaB/ieHa Ha ocHOBe TpeGoBaHMil K pe3y/jbTaTam
OCBOEHUs [IPOrpaMM OCHOBHOTO 0011jero o6pa3oBaHus 110 yuebGHOMY npeiMeTy «XUMUsl» Ha yriiyOaEeHHOM yPOBHE,
npefcTaB/ieHHbIXx B ®DefepalbHOM TOCYJapCTBeHHOM 00pa30BaTe/lbHOM —CTaHJapTe OCHOBHOTO — 0OIero
oOpa3oBaHMsl, C y4YéTOM pacIipefie/iEHHBIX I0 K/accaM IpOBepsieMbIX TpeOOBaHMK K pe3y/ibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTesbHOM TIPOrpaMMBI  OCHOBHOTO 00Imiero 06pa3oBaHUs, W 3/IEMEHTOB COZEP)KaHUS,
Mpe/[CTaB/ieHHBIX B YHUBepcaJbHOM Kogudukarope mo xumuu(onobper pemenunem ®@YMO ot 12.04.2021 r. Ne
1/21), ¥ Ha OCHOBe XapaKTepUCTUKHU IJIAHUPYEMBIX pe3yJIbTaTOB yXOBHO-HPAaBCTBEHHOI'O Pa3BUTHSI, BOCIIUTAHUS U
conManu3aiyy oOydaromuxcs, TnpejcTaBaeHHoN B IIpumepHOi mporpamme BocnwTaHusi (0f00peHa peleHWeM
®YMO or 02.06.2020 r.). B mporpamme oTpakeHb! TIo0>KeHUs1 KOHIeNnuu npenojaBaHusi yuebHOTO mpeameTa
«Xumuss» B oOpasoBarTesbHBIX — OpraHusauusx Poccuiickoii  @egfepaliy, peajM3yIOLIMX  OCHOBHBIE
o011eo0pa3oBaresibHbIE IPOTPAMMBIL.

OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «XVUMMWSA»

Bkyiaj; yuebHoro npesiMera «XuMusi» B [JOCTDKEHHe 1iejieli OCHOBHOrO o0irero o6pa3oBaHusi 00YC/IOB/IEH BO
MHOIOM 3HaueHHeM XMMHUYecKod HayKyd B ITI03HaHWM 3aKOHOB IPUPOAbI, B Pa3sBUTHU IPOU3BOJUTENBHBIX CHII
obuiectBa, TexHosmoruéi XXI B. M3yueHue yueOHOTO mpeaMera «XWMHs» Ha YpPOBHEe OCHOBHOTO OOIIero
obpa3oBaHMsi  ODUEHTHUPOBAHO HAa  OOILIEKY/NbTYDHYIO TIOATOTOBKY, He0OXOJuUMyr [l BbIpabOTKH
MMPOBO33DEHUECKUX OPUEHTHPOB, Pa3BUTHSI MHTE/UIEKTYalbHBIX CIMOCOOHOCTEH W WHTEpPEeCOB TMOAPOCTKOB, Ha
Mpo/I0/KeHre 00yueHust Ha ypOBHE cpe/iHero o6iiero o6pa3oBaHusl.

3HaHUsl, YCBOEHHbIE TPU H3yUYeHHH yueOHOro TpeaMeTa «XHUMHsI», CAY>KaT OCHOBOW /s (opMHUpOBaHHUsS
MHPOBO33PEHHUST MOJIOJIOTO YeJIOBEKA, €ro TIPe/CTaB/IeHNI 0 MaTepraibHOM €AWHCTBE MUPA; BaXKHYIO POJIb UTPAIOT
¢dopMupyeMble XUMUEH TIpe[CTaB/eHUs O MpeBpallleHWsX SHeprud U BeleCTB B IPUpPOJe, O MyTAX pelleHus
r7100anbHBIX 11PO0JIEM YCTOMUKMBOTO pasBUTHUS — ChIPHEBOM, SHepreTHUeCKOH, IIPOJOBOTBCTBEHHOM IpobiieM,
npobJieMbl 3KOJIOTUYeCKOM 6e3omacHOCTH, TpobsieM 34paBooxpaHeHUsi. KiroueBasi pojib XUMHHM BO MHOKeCTBe
WHHOBALMOHHBIX TexHosmoruit XXI B., B TOM uMc/ie ¥ CBS3aHHBIX C OXPaHOM 3/10POBbsI UesIOBeKa, CYILeCTBEHHO
TIOBBICU/Ia 3HAUUMOCTh ¥ BOCTPEOOBAHHOCTh XUMUYECKOTO 00pa30BaHusI.

Xumuueckoe obpa3oBaHue B CTPYKTYpe OCHOBHOTO 0061jero o6pa3oBaHus SB/IsieTCsl 6Aa30BBIM 0 OTHOILEHHUIO K
cucteMe oOilero xumudeckoro ob6pasoBaHus. II03TOMy Ha COOTBETCTBYIOLEM €My YPOBHE OHO peanu3yeT
TpUCYIIKe OOIIeEMY XUMHUYECKOMY OOpa30BaHMIO K/IIOUEBbIE IIEHHOCTH, KOTOPBbIE OTPa’KalOT T'OCY/APCTBEHHBIE,
o011lecTBeHHbIE U MHVBU/yalbHbIe TOTPeOHOCTH.

V3yuenue yuebHoro mpegmera «Xumusi»: 1) criocoO6CTByeT peanu3aljiyd BO3MOKHOCTeH [Jisi CaMOpPasBUTHS U
(hopMUPOBaHUS KYJIBTYPbhl TMUHOCTH TTOJJPOCTKOB, WX 0011el U QyHKI[MOHATBHOW FPaMOTHOCTH; 2) BHOCUT BKJIaJ| B
(hopMUpOBaHHE MBILUIEHNUSI U TBOPUECKUX CIIOCOOHOCTeH TO/APOCTKOB, HABBIKOB MX CaMOCTOSITEILHOM yueOHOM
JIeATe/IbHOCTH, SKCIIEPUMEHTA/TBHBIX U UCCIeI0BAaTebCKUX YMEHHH, HeOOXOMUMBIX KaK B MOBCEJHEBHOM YKHU3HH,
TaK U B MPOGECCUOHANBHOW JeATebHOCTH; 3) 3HAKOMUT CO CIelM(pUKONW HAayYHOrO MBILUIEHUs], 3aK/Ia/biBaeT
OCHOBBI IIpe/ICTaB/eHUN O eQUHCTBe IIPUPOJbl U UYeloBeKa, SB/SETCS K/IIOUYeBBIM 3TalloM B (hOPMUPOBAHUU
€CTeCTBEHHO-HAayUHOW IPaMOTHOCTH TIO/IPOCTKOB; 4) Croco6CTByeT (HOPMHUPOBAHHIO 1[EHHOCTHOTO OTHOIIEHUSI K
€CTeCTBeHHO-HAayUHbIM 3HaHUsM, K IPHpOZie, K Ue/l0oBeKy, BHOCHUT CBOW BK/aZ B 3KOJIOTHUECKOe obpa3oBaHHe
TIO/IDOCTKOB.

Ha3BaHHbIe HarpaBieHUs1 B 00yUeHUH XUMHK 00ecrieurBaroTcs CriequdUKoi cofepykaHus TpeJiMeTa, KOTOPbIH
SIBJISIETCS TleJJaroTHuecKy aZlanTUPOBaHHBIM OTPayKeHHeM OIpe/ie/IEHHOTO 3Tara pa3BUTHSL XUMHUH.

Yrny6néHHbl KypCc XUMHM OCHOBHOHM ILIKOJbI OPHUEHTHPOBAaH Ha OCBOEHWE OOYUalOLIMMUCST CHUCTEMBI
TepBOHAYA/IbHBIX TIOHATHH XUMWH, OCHOB HEOPraHWYeCKOW XUMHM, OCHOBOTIOJIAralolIvX MpeACTaBIeHud o6iei
XMMUU U OT/ie/IbHBIX 3HAUMMBIX TIOHATUIH OpraHuuecKol XMMHU.

CTpyKTypa copep)aHusi mpeaMera CHOPMHDOBAHA HAa OCHOBE CHCTEMHOTO TOAX0JAa K €ro W3yueHHIO.
CopepkaHue cjaraeTtcsi M3 CHUCTEMbl TOHSATUH O XUMMYECKOM 3/eMeHTe U BellleCTBE U CHUCTeMBl IOHSTHH O
XUMUYeCcKol peakruu. Obe 3T CHCTeMbl OpraHW30BaHbI 110 NPUHLMUITY I10C/IeA0BaTe/IbHOTO Pa3BUTHS 3HaHUM Ha
OCHOBE TEeOpeTHUeCKHX TMpPeCTAaBIeHWN DPa3sHOTO YPOBHS: aTOMHO-MOJIEKY/ISIPHOM TeOpUH Kak OCHOBBI BCEro
ectectBo3HaHus, [lepuoguueckoro 3akoHa [I. V1. MenzeneeBa Kak OCHOBHOI'O 3aKOHa XWMMWU, YU€HUsI O CTPOEHUU
aToMa M XWUMHUECKOW CBf3W, TIPeJCTaBJeHUN 00 3/eKTPOIUTUYECKOM AWCCOLMALIMM BEIIEeCTB B PacTBOpax, O
XUMHWYECKOH KUHEeTHKe W TepMOJWHAMHKe. B OCHOBY TeOpeTHYeCKUX 3HAHWH TOJIOXKEHbI 3IMITMPUYECKU
nonyyeHHble ¢axTel. TeopeTHueckyue 3HaHWs Pa3BUBAIOTCS IIOC/IE[OBATENbHO OT OJHOIO YPOBHS K JpPYromy U



00ecreunBalOT yueHHMKaM BO3MOXKHOCTb OOBSICHSTL U IIPOTHO3MPOBaTh CBOMCTBA, CTpoeHHe U o6sacTu
MPaKTUYeCKOIo NMPUMeHeHUs U3y4yaeMbIX Bell|eCTB.

OcBoeHuMe cofiepyKaHust Kypca IPOMCXOJUT C TIpUB/leueHreM 3HaHUI1 U3 paHee M3yueHHBIX y4eOHbIX Npe/JMeTOB:
«OKpy>xaroluii Mmup», «buonorus», «®usnka», «MaremaTtrka», «['eorpadpus», «TexHonorus», «Vcropus».

IDE/IN N3YYEHNSA YYEBHOI'O ITPEJMETA «XUMHWSA»

Pabouasi mporpamMma OCHOBHOTO 00IlIero o0pa3oBaHusi MO MpeaMeTy «XuMusi» (yrayO/EHHBIM ypPOBEHb)
OpHEHTHPOBaHa Ha coxpaHeHHe (yH/AaMEHTaJbHOrO XapakTepa 00pa30BaHMUs, CrieLM(UKH yueOHOro mpeamMera U
obecrieueHre ycrenHoro o0yueHHsl Ha C/leflylolljeM YpoBHe oOpasoBaHus. B paboueli mporpamme peanusyercs
pasBuBaroIljasi U MpakTHuecKasl HalpapjieHHOCTb 00yueHus xumuy, JuddepeHryanys oOyueHus, BK/IIOUarolias
NMpoGUIBHYIO MOATOTOBKY 00YYArOLMXCS U MOC/IeyIoljee caMooIpeZieieHre B BEIOOpe Harpas/ieHHst 00ydyeHUs B
MPOGUIBHBIX K/Iaccax.

Yrny6néHHoe u3ydyeHWe XWMUHU CIOCOOCTBYeT peajM3alii 3afad NpogecCHOHANIbHOM OpHeHTalud |
HarpaB/ieHO Ha TPeZOCTaB/eHHe BO3MOKHOCTH KaXK/[OMy O0ydYaroljemMycsi MpOSIBUTb CBOW WHTE/IEKTyasIbHble U
TBOPYECKHE CMOCOOHOCTU TPU W3YYeHUH YueOHOro TpefMeTa, HeOOXOAUMBIE /ISl TIPOJO/DKEHHs 0Opa3oBaHUs U
Jla/bHeIIel TPYZOBOH AesATebHOCTH B cdepax, ornpesenéHHbIX CTpaTerveil HayUHO-TeXHOIOTHYECKOTO Pa3BUTHSA
Poccutickoil @efepariuiu.

OG6pasoBaresibHble  (DYyHKIMH IpefiMeTa «XHMUsI», H3yuyaeMOro Ha YI/IyOJE6HHOM YpDOBHe, Deald3yloTcs B
npotiecce GOPMUPOBAHUSI 3HAHUH OCHOB XMMUUECKOM HayKU Kak 00/1aCTh COBPEMEHHOTO €CTeCTBO3HAHMS, HAYYHOM
OCHOBBI LLIMPOKOTO CIIEKTPa COBPEMEHHBIX TEXHOJIOTHH, 06/1acTH IpaKTUYeCKOH [esTe/IbHOCTY YenoBeKa M OHOTO
V3 KOMIIOHEHTOB MHDOBOM Ky/IbTYpbl. 3ajiaua IpegMeTa COCTOMT He TONBKO B (DOPMHUPOBAHUM CHCTEMBI
XUMHWUYECKUX 3HAHWH — Ba)KHEWIIWX (aKTOB, MOHSTHMN, 3aKOHOB W TEOPeTUUeCKUX TIOJIOXKEeHWH, HOCTYITHBIX
00600111eHNIT MUPOBO33PEHUECKOTO XapaKTepa, s3blKa HayKd, HO U B MPUOOILEHNN K HAyYHbIM MeTOZaM TO03HaHUs
TIPY U3yUeHHH BeleCTB U XUMUYeCKUX Peaklyi, a Tak)ke B JOPMHUPOBaHUY M Pa3BUTHUH TI03HABATeIbHBIX YMEHUH 1
Criocob6oB  flesiTeIbBHOCTY W MX IPUMEHeHWH B y4yeOHO-TIO3HABaTeJbHOH M yueOHO-MCCIef0BaTebCKOM
JleATe/IbHOCTH, OCBOEHMeM IpaBW/1 Oe3omacHoro obpalleHust C BelljecTBaMH B IIOBCeJHEBHOW ku3HU. OOyueHue
YMEHHIO YUUTHCS U TIPOJ0/DKATh CBOE 00pa30BaHMe CaMOCTOSATEbHO CTAHOBUTCS OFHOW U3 BaXKHEUIIUX (YHKIMH
yueOHOro rpeJMeTa.

Llenu u3yueHUs: MpeAMeTa B MPOrpaMMe OTPa)KArOT COBPEMEHHbIe IMPUOPUTETHI B CUCTEMe OCHOBHOTO OOLIero
00pa3oBaHMsI: HAINPaB/IeHHOCTh 00YUeHHsT Ha pa3BUTHE M CaMOpPa3BUTHe JMYHOCTH, (OPMHUPOBaHKe e€ MHTeN/IeKTa
U 0011jeli Ky/bTYPhI.

Llenu u3yuenust yuebGHOTO npeMeTa « XuMUs» B 9 Kiiacce Ha yriy6/EHHOM YPOBHE COCTOSIT B C/IEYIOILEM:

@dopMHpOBaHKe UHTEJUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM000pa30BaHHUIO, COTPYAHUYECTBY,
CaMOCTOSTe/IbHOMY TIPHUHSTHIO PellleHHH, ClIoCOOHON aZlanTUpOBaThCs K OBICTPOMEHSIIOILUMCS YCIOBUSIM >KH3HU;

CbOpMI/IPOBaHI/Ie CUCTEMBI XMMUUECKUX 3HAaHWIM KaK KOMITOHEeHTa ECTECTBEHHO-Hay‘{HOﬁ KapTHUHBI MHPA, KdK
OCHOBBI 4J1d TIOHMMaHUA XUMHUYECKOU CTOPOHBI SIBJICHUI OKPYXKdroliero Mupa; OCBOe€HHE A3bIKd HAYKU;

nproOIIIeHre YYaIUXCst K CAMOCTOSITe/IbHOM TI03HaBaTe/IbHON 1 MCC/Ie[joBaTe/IbCKOH JiesTe/IbHOCTH, K HAyYHBIM
MeToZ,aM To3HaHus1, (OpMHUpPOBaHKE MOTHBALIMM U Pa3BUTHe CIIOCOOHOCTEH K U3yUeHHI0 XUMUH;

dopmupoBanue 0611el hYHKI[MOHAIBHON M eCTeCTBeHHO-HAyUYHOM rPaMOTHOCTH, B TOM UKC/Ie YMEHHH
OOBSCHSTE U OL[eHHUBATh SIB/IEHUST OKPY>KakOIL[ero MUpa, UCIIO/Ib3Ys 3HaHUsI U OMbIT, [10/IyUeHHbIe TIPH U3yUeHUH
XUMUH, TIPUMEHSITh UX TIPU pellieHruH 1po6JieM B IOBCeJHEBHOW >KU3HU U TPY/J0BOU JesATe/IbHOCTH;

pasBuTHe y 00yUaroluxcst HHTepeca K U3y4eHHI0 XUMUM U cepaMm AesiTeNIbHOCTH, CBSI3aHHBIM C XUMUeH,
MOTHBALMsI K 0CO3HAHHOMY BBIOOPY COOTBETCTBYIOLIEro MPOQUIIS M HAallpaBJIeHHOCTH Ja/ibHeHIIero 00yueHus;

0CO3HaHWe LIEHHOCTH XMMHUUYECKUX 3HAHUH B )KM3HH UeI0BEKA; TIOBBILLIEHHE YDPOBHS SKOJIOTMYECKOH KYbTYPHI,
HeInpusiThe 1efCTBUI, IPUHOCAIINX BpeJ, OKpY>Katolieil cpefie U 37j0POBbIO JIH0el;

nproOpeTeHre 00YYArOIUMUCS OMbITa CAMOTIO3HAHUS], K/TFOUEBBIX HABLIKOB (KJTFOUEBBIX KOMITETEHLIWH),
HEOOXOAUMBIX /IJIsl PA3JIMUHBIX BUJOB /1€STeIbHOCTH.

MECTO YUYEBHOTI'O ITPEAMETA «XUMHSI» B YAEBHOM IIVIAHE



B crcteme ocHOBHOTO 00111er0 00pa30BaHUsI XUMUS SIBJISIETCST 00s13aTe/TbHBIM Y4eOHbIM TIpe/IMeTOM, KOTODPBIN
BXO/IUT B COCTaB TpejMeTHO# obactu «EcTecTBeHHO-HayuUHbBIe ITPeMeThI».

YueOHBIM IJIaHOM Ha U3yueHHe XUMUU Ha yriy0IéHHOM YPOBHe B 9 K/acce MOXKeT ObITb 0TBeieHo 1o 102 u (3 u B
Hezienro) uiv 136 u (4 u B Hefieio), T.e. 2 U B HeZIe/r0 3a CUéT obs3aTennpbHol yactrt OOIT OO0 u 1—2 u 3a Cuér
gactu OOIT OO0, dpopMupyemoii yuacTHUKaMi 00pa30BaTelbHbIX OTHOILIEHHH.

COJAEPXXAHUE YYEBHOI'O ITPEJIMETA

BeljecTBO M XMMHUUecKas peakIys

ITosmopeHue u yanybaeHue 3HaHuil OCHOBHbIX pasdenos Kypca 8 kiacca. CtpoeHre atoMoB. CBOHCTBA aToMOB
XUMHYeCKUX 3/IeMeHTOB, MX KOMMYeCTBeHHbIe U KaueCTBEeHHbIe XapaKTepUCTHKU (paZinyc, TeKTPOOTPHULIaTe/IbHOCTE,
SHeprusi MoHu3auuu). Ilocsie0BaTeNbHOCTD 3arlO/HEHUs] 37eKTPOHHBIX OpOWTaneil aToMOB MalbIX I1E€PHOZOB.
Oco0eHHOCTH 3aro/THeHWsT 3/IeKTPOHHBIX OpOWTasell aToMOB OOJBLIMX TMEepHOJoB. Ileprofuueckasl CHCTeMa
XUMHMUECKUX 3JIEMEHTOB B CBeTe IIpeJCTaB/leHHH O CTpoeHHHM aToMa. CTerneHb OKHUC/IEHUS M BaJE€HTHOCTb.
IlpencraBneHre 0 MepUoJUYECKOM 3aBUCMMOCTH CBOMCTB XUMHYECKHUX 3/IEMEHTOB (3/1eKTPOOTpULIATeNbHOCTS,
OKHC/IUTeNTbHO-BOCCTAaHOBUTE/IbHBIE CBOMCTBA, KUC/IOTHO-OCHOBHBIE CBOWMCTBAa OKCHZIOB U THAPOKCHUIOB) OT
CTpPOEHHsI aToMa.

CTpoeHue BelecTBa. BeljectBa B TBEPZOM, KUJKOM M ra3000pa3sHOM COCTOSIHMU. Bubl XUMMUeCKOH CBS3U:
VIOHHasl, KOBajieHTHasi (HemoJsisipHasi, MoJisipHasi); OOMeHHbI M JOHOPHO-AaKLIENITOPHBIM MeXaHW3M 0Opa3oBaHuUs
KOBaJIeHTHOM CBSI3U. MeXXMOeKy/sipHble B3auMO/ieMcTBUSL (BOJOPOAHAst CBsi3b, CU/bl BaH-fep-Baanbca). Turbl
KPUCTa/TMUeCKUX PEIIETOK — aTOMHasl, MOHHasl, MeTa/IuecKast, MOJIeKy/IsipHasi — ¥ 0COOEHHOCTH WX CTPOEHUSI.
3aBUCUMOCTb CBOMCTB BellleCTBa OT TUIA KPUCTA//IMUeCKOW PelIéTKN U BUJJa XUMUUECKOM CBSI3U.

JemMoHcTpanuu
1. Mogeny KpUCTal/IMyeCcKUX pelléTOK HeopraHMuecKuX BelllecTB.

2. Bugpl Tabnmry «ITepriofuueckast ciCTeMa XUMUYeCKUX 31eMeHToB . V. MeHenieeBa»

OcCHOBHble 3AKOHOMEpHOCMU NpOmMeKaHus Xumuueckux peakyul. Knaccudukanys XUMHAYeCKUX peaklyil 1o
pa3IMuHbIM MpH3HakKaM (110 YMC/Iy U COCTaBy YUaCTBYIOUIUX B peakLMM BeIeCTB, 10 TerIoBOMY 3¢deKTy, 1o
W3MEHEeHHIO CTeTleHel OKHC/IeHWs XUMHUeCKHX 3JIeMEeHTOB, M0 00paTHMMOCTH, 0 y4YacTHIO KaTajau3aTopa, I0o
arperaTHOMY COCTOSIHUIO pearvpyIoLINX BellecTB).

JreMeHTBl XUMHUECKOM TePMOJMHAaMMKN. JHepreTrka XUMHUeCKUX peakuyi. TeruioBod 3¢deKT XuMuueckoi
peakUy. OK30-U 3HAOTepMMUECKHe peakl|iy, TepMOXUMHUUecKhe ypaBHeHMs. 3aKoH I'ecca U ero cieACTBUS.
BbrurcieHus 110 TEPMOXMMHUUECKUM YPaBHEHUSIM.

[ToHsiTHE O CKOPOCTM XMMHYeCKON peaklyu. 3aKOH JeHcTByroIuX Macc. PaxTopsl, BAMSIOLME Ha CKOPOCThb
XMMUYeCKOH peakuyy. DHeprus aktuBaLyy. [ToHsTre o Katanuse. @epMeHThl. VIHTMOUTODEL.

IMonsiTie 06 0OpaTUMBIX W HeOOpaTUMBIX XUMUUECKMX PpeakLusx. IIOHSATHe O XMMHUYeCKOM paBHOBECHH,
npuHuun Jle IllaTtesnbe. Yc/0BUSL CMeLLeHMSI XMMHUYECKOrO paBHOBecHsl. PakTOphl, B/AMSIOIIME HAa COCTOSIHUE
XUMMUECKOTO PaBHOBECHSI.

OKuUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIE  peakd. OKUC/IUTe/bHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA XMMHUYECKHUX
371eMEHTOB, 3aBUCUMOCTb OT CTelleHHd OKUC/IeHWs. BakHble OKHMC/IWTENN M BOCCTaHOBUTeNW. [lepMaHraHaT Kanus
(xapaktepuctuka). CocraBieHVe ypaBHEHHI OKHMC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PpeaklUil C HCIO0/Ib30BaHHEM

MeToZia 3/eKTPOHHOro OanaHca. CBOWCTBA NPOCTBIX BeLeCTB — MeTa/UVIOB W HEMeTal/loB — B CBeTe
npe/icTaB/ieHu 00 OKUCIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUsX.
JemMoHCcTpanuu

1. ByiustHre KaTa/mnu3aTopa Ha CKOPOCTb XUMHUYeCKOM peakiyu.
. TIpuMepbI Heo6PaTUMBIX U 00PAaTUMBIX PeaKLUH.
3. CMelljeHre paBHOBECHSI XUMUYECKOU peakLvy.
JIaGopaTopHble U MpaKTHYeCKHe padoTsl
JlabopamopHbiii onbim
M3yyeHue 3aBUCHMOCTH CKOPOCTH XMMUUECKOH peakliiM OT pa3luyHbIX (haKTOpPOB.
IIpakmuueckas paboma
Ne 1. PelrieHue 3KCIIePUMEHTAJIBHBIX 3a/1au 10 TeMe «OKUCUTeTbHO-BOCCTAHOBUTE/THHBIE PEAKIIUN».
Beruncienns
— TI0 TEPMOXUMHUECKOMY YPaBHEHHUIO PeaKL[|H: TeTUIOBOTo 3 deKTa XMMHUUeCKOH peakLiH 10 KOJTMYeCTBY
Bel[eCcTBa, Macce Wi 00BEMY TIPOpearupoBaBILero Wi 00pa30BaBILErocs BewlecTBa;
— KOJIMYeCTBa BeIleCTBa, MacChl WM 00bEMa BelllecTBa 10 U3BeCTHOMY TeIJIoBoMY 3((heKTy XUMUUeCKOn
peakLuy;
— Macchl IIPO/lyKTa peakliMy Mo M3BeCTHOM Macce OFHOTO U3 CXOJHBIX BellleCTB, B3ITOTO B BH/e pacTBOPa,
cofiepsKalliero ornpe/ie/IEHHYI0 KOHLIEHTPAL[I0 PACTBOPEHHOTO BelljeCTBa
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Dnexmpoaumuueckass Oouccoyuayus. Xumuueckue peakyuu 8 pacmeopax. Teopusi 37eKTPOJUTHUECKON
muccouuauuy. PacTBopeHre Kak (H3MKO-XMMUUeckuid mpouecc. [ToHsTHe 0 rujpatax W KpHUCTa/UIOTHpaTax.
O/NeKTPOIUTEl U He3/eKTPOanUThl. KaTWOHBI, aHMOHBI. MexaHU3M [UCCOLMAlM BellleCTB C Pas/M4YHbIM BUJOM
XUMUYeCKo# cBsi3u. CuiibHble U cnabble 3/1eKTposuThl. CTelleHb AWCCOLMALMY, KOHCTaHTa Aucconyanyu. MonHoe
npou3BeZieHHe BoAbl. BojopopHbIl mokasaresnb. WHAMKATOpbL. JMEKTPOIMTHUECKas JAWCCOLMAIs  KHUC/IOT,
OCHOBAHHH U COJIeH.

Peakiyi MOHHOrO OOMeHa. YC/IOBWSI TIDOTEKAHWSI PeakLuii MOHHOro obMeHa. MoseKysisipHble, TIOJHBIE U
COKpalléHHbIe MOHHBIE ypaBHeHWs peakiuii. CBOMCTBa KMCJIOT, OCHOBAaHUI U COJIel B CBeTe TIpeZCTaBIeHUlN 00
JIeKTPOIUTHUECKOH Auccorpanyy. KauecTBeHHbIe peakl[iK Ha UOHBI.

I'npponu3s coneli. loHHbIe ypaBHEHUs THPOJN3a cojield. XapaKTep Cpe/ibl B BOJHBIX PaCTBOPAx COJIeH.

DKcnepumeHmanbHoe U3yueHue eewjecme U sigfeHuli: 03HAKOMJIEHHEe C MOJe/IsIMU KpPUCTalIN4ecKuX DelIéToK
HeopraHWuecKHx BelljeCTB — MeTal/IoB ¥ HeMeTasyIoB (rpaduTa U anMasa), C/I0’KHBIX BellleCTB (X/I0pHfa HaTpusl);
WCCejoBaHUe 3aBUCHMOCTH CKOPOCTHM XHMMYECKOW peakLid OT BO3/eMCTBUS pas3/iHuHbIX (DaKTOPOB; OIIbITHI,
WTIOCTPUPYIOIMe 00paTIMOCTb XUMHUUECKHX PeaKLifii; UCC/leJOBaHHe 3/IeKTPOIIPOBOJHOCTH PaCTBOPOB, MpoLiecca
JVICCOLIMALIMM KUCJIOT, I{eJIoUeld ¥ COJiel; TIpOBe/ieHHe OIbITOB, WITIOCTPUPYIOIIMX MTPU3HAKY MTPOTeKaH!s PeakLvi
HWOHHOTO OOMeHa (oOpa3oBaHMe OCajKa, BblJejeHHe Tra3a, oOpa3oBaHWe BOZbI); TIPHMeHeHHWe WHAWKaTOPOB
(y1akMyca, MeTUIOpaHKa U eHosITanenHa) JJisl onpe/iesieHns XapakTepa Cpe/ibl B paCTBOpax KUC/IO0T, OCHOBaHUH U
coseli; TIpoBeZieHHe OTBITOB, WUTIOCTPUPYIOIIMX MPUMePhI OKUC/TUTeTbHO-BOCCTAaHOBUTE/ILHBIX peakLuil (ropeHue,
peakljuy pas/ioXKeHusl, COeJVHEeHHUs); paclio3HaBaHWe HeOpraHWUYecKWX BeljecTB C IIOMOIIbI0 KavyeCTBEeHHbIX
peaklMii Ha WOHBI; pellleHMe 3KCIepUMeHTalbHbIX 3afad Mo TeMaM: «OKUCIUTe/bHO-BOCCTaHOBUTE/IbHbIE
peakiuu», «'uaponn3s coneit», «DeKTPOUTHUYECKAS TUCCOLIUALIUS».

JeMoHCcTpanuu
1. DnekTpryecKast MPOBOAMMOCTb PaCTBOPOB BEI[ECTB; JBIKEHNE NOHOB B 3/IeKTPUYECKOM TI0JIe.

2. OnBITBI, WIMIOCTPUPYIOLIME TIPU3HAKK TIPOTEKAHHUS PeakLii HOHHOTO 0OMeHa.
3. OmBITHI 110 OTpeZie/IEHUI0 CPeZIbl B paCTBOPAx COJIeH (X/I0pH/ja HaTpysl, KapOoHaTa HaTpusl, XJIOpPH/ia [IUHKA).

JlabopaTopHbIe U MPaKTHYeCKHEe PadoThI

JlabopamopHble onbimbl
1. Peakniu HoHHOTO 0OMeHa B pacTBOpax 3/1eKTPOJIUTOB (C 00pa3oBaHHeM 0Ca/iKa, Bblie/IeHHeM rasa,
obpasoBanueM Bofpl): cyabgata Megu(Il) u ménoun, KapboHaTa HaTPUS U COJISTHON KHCJ/IOTBI, PeaKLHs
HeNTpanu3al MeXXy TUAPOKCUIOM Kajisi U COJISTHOW KHUCIOTOM.

2. Vlcnonb3oBaHue WHMKATOPOB (JIaKMyca, MeThIopanika 1 (eHosdranerHa) AJ1s oripeiesieHHst XapakTepa cpejibl B
pacTBopax COJieH.
3. Pacnio3HaBaHMe HEOPraHUUECKUX BEIL[eCTB C TOMOIIIbI0 KaueCTBeHHBIX Peakl[ii Ha NOHBI.

Ipakmuueckue pabombi
Ne 2. PerteHue sKkcriepuMeHTabHbIX 3a/1a4 110 TeMe «CBOMCTBa KUC/IOT, OCHOBaHUM U CoJielt KaK 3/1eKTPOJIUTOBY.

Ne 3. PerteHue skcrieprMeHTasbHBIX 3a/a4 10 TeMe «['uApoau3 cosnei».

Beruucienus

— Macchl MpoZiyKTa peakLjy MO W3BEeCTHOM Macce OJHOrO M3 WCXOJHBIX BeIlleCTB, B3ATOrO B B/ PacTBOpa,
CofieprKalliero ornpe/ieIEHHYI0 KOHLIEHTPAL[HI0 PACTBOPEHHOTO BeIl|eCTBa.

HemeTa/uibl 1 MX cOeJHHEHUS

Obwas xapakmepucmuka Hememannos. OCOOEHHOCTH CTPOEHUSI aTOMOB XWMHUECKHUX 37IeMEeHTOB, TPOCTHIX
BelecTB,  a/uoTporus.  OKWC/IUTEeNbHO-BOCCTAHOBUTE/BHBIE — CBOMCTBA  HeMeTa/yioB.  CpaBHHUTeNbHas
XapaKTepUCTHKa COeJlMHeHNI HeMeTa/lIOB.

Obwas xapakmepucmuka 2ano2eHog8. OCODEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTelleHH OKHCJIeHUs.
Crpoenne 1 ¢usnueckrie CBOMCTBA MPOCTBIX BeIL|eCTB — raj0reHoB. XMMHUUeckre CBOWCTBA Ha IpHUMepe Xjopa
(B3auMopelicTBIE C MeTa/ulaMH, HeMeTa/UlaMM, BOJOW, Imenodamu). XmopoBogopoA. ConsHasi KUCIIOTa,
XUMHYeCKHe CBOMCTBa, TIOJyyeHHe, TprMeHeHHe. [lelicTBMe X/iopa M XJIODOBOZOPOJ@a Ha OpraHW3M ueyioBeKa.
Baxueiie Xopusl M UX HaxoKZeHue B mpupoge. [IoHATHe 0 KMCIOPOACOZAepsKalX KHUCI0Tax X/aopa M UX
COJISIX.

JemMoHcTpanuu
1. dusnyeckre U XMMUYeCKHe CBOMCTBA raJIoTeHOB U UX COeJUHEHUH.

2. [TonyueHvie XJ10poOBOJOPOJA.
JlabopaTopHble U MpaKTHYeCKUe padoThI
JlabopamopHble onbimbl
. O3HakomsieHure ¢ 06pa3iiamMmu TIPUPOJHBIX XJIOPU/IOB (Ta/IOreHU/0B).
. CBOMCTBA COMSHON KUC/IOTHI.
. BeITecHeHre O/THUX ra/loTeHOB APYTYMH U3 COeJUHEeHUH (TaJloreHU/IoB).
. TIpoBeieHNe KaUeCTBEHHBIX PEAKLUH Ha XJIOPU/-, GPOMHU/- U UOAUA-UOHBI U HAO/TI0AEeHUE TPU3HAKOB MX
NIpOTeKaHusl.

IIpakmuueckas paboma

Ne 4. TTostyueHue COMSTHOM KUCIOTBI, M3y4YeHHe eé CBOMCTB.

Beruncienns
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— 110 ypaBHEHUsIM XUMUYECKUX PeakIui, ec/ii O/[MH UX PeareHToB /laH B U30bITKE;
— 0OBEMOB ra30B 110 ypaBHEHHIO XUMHUECKOH peakuu

O6bwas xapakmepucmuka 31emeHmos VIA-epynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeIlleHH
okucieHus. CTpoeHMe U (pU3MUecKHe CBOMCTBA IIPOCTBIX BeIeCTB — KHUCIOPOJAa U Cepbl. AJUIOTPOIHbIE
MOUHUKAIIMKA KUC/IOPOJa U cepbl. XUMHUUeCKre CBOUMCTBA cephl (B3aUMOZeWCTBHe C HeMeTalslaMd, MeTa/lIlaMu).
CepoBofiopoj;, CTpoeHue, ¢U3MUeCKHe W XUMUYeCKre CBOWCTBA (KUCJIOTHbIE W BOCCTAaHOBUTE/IbHbIE CBOWCTBA).
Okcugpl ceppl Kak TIpe/ICTaBUTeNM KHUCIOTHBIX OKcHZAOB. CepHHcTass KHCA0Ta W eé comu. CepHast KHC/IOTa,
¢bu3nyecKre 1 XMMUYeCKHe CBOWCTBa (001IMe KaK MpeJCcTaBUTe s Kiacca KUCIOT U crienumnyeckue). Comv cepHOM
KACIOTEL. XUMUYeCKHe peaklH, Jie)Kalljie B OCHOBE IMPOMBIIIEHHOTO Crocoba TMoMydeHUs] CEepHOM KHUC/IOTHI.
IpescTaBieHyst 0 XMMHUUECKOM TPOU3BO/ICTBE M CBSI3aHHBIX C HUM Tpodeccusix. IIprMeHeHre CepHOM KUC/IOTHI U
cynbdaToB. KauecTBeHHble peakiud Ha Cynb(UT-, CyabPuA- U cyabpaT-aHMOHbL. HaxoxzeHue cepbl U eé
coe/IMHeHUN B NIpHpo/ie. XMMHMUeCKOe 3arpsisHeHre OKpYy»Karollieil cpe/ibl CoeJUHeHUsIMU Cepbl (KUCIOTHbBIE 0XKAH,
3arpsi3HeHHe BO3ZyXa), CII0CO0bI eT0 TpejOTBpalleHus].

JeMoHCcTpanuu
. Konnmexms «Cepa u eé coejuHeHUs».
. Obyr/MBaHue caxapa MoJ AeHCTBreM KOHIIEHTPUPOBaHHON CepPHOM KUCTIOTHL.
. [TonyyeHrie MOHOK/TMHHOM U TJIaCTUYECKOU Cephl.
. B3aumozieiicTBIe cepel C BOZOPO/OM, Me/IbI0, HATPUEM, KUC/IOPO/IOM.
JlabopaTopHble H MPaKTHUYeCKHe PadoThI
JlabopamopHble onbimbl
1. O3HakomyIeHHe C 0Opa3LjaMu cepbl U eé IPUPOJHBIX COeJHEeHHUMH.
2. VI3yueHre XUMUUYECKUX CBOMCTB pa30aB/IeHHOM CEPHOM KUC/IOTHI.
3. [IpoBe/ieHre KaueCTBEHHBIX Peakluil Ha Cy/IbQUA-, CyIbQUT- U CyIb(aT-HOHBI U HAbTIOjeHHe TIPH3HAKOB KX
MPOTEeKaHusl.

Boeruucnenns
— MaccChl MPO/IyKTa PeakKLiH M0 W3BeCTHOH MacCcoBOi (00bEMHOI) foi1e (%) ero BbIxo/ja OT TEOPETHUECKH
BO3MO>KHOT0;

— MaccoBoti (00béMHOIT) 101 (%) BBIXO/IA TTPO/IYKTa PeaKLMK M0 U3BeCTHOM Macce (00bEMY) UCXOJHOTO
BellleCcTBa U NPOJYKTa peakL{iu

Obwas xapakmepucmuka 31emeHmog VA-epynnbl. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapAKTEPHbIE CTereHU
OKHCJIEHMSI.

A3oT, pacripocTpaHeHHe B Tpupoje, ¢Gu3ndyecKhe M XMMHUEeCKWe CBOWCTBA (B3aMMO/IEHCTBHE C MeTaslJlaMH,
BOJIOPOZIOM, KHC/IopoZioMm). KpyroBopor aszora B mpupoje. AMMHaK, ero Qu3ndyeckue W XMMHYeCKHe CBOWMCTBA
(OKMC/IeHMe, OCHOBHbIE CBOIICTBA BOJHOTO pacTBOpa), TMOJIyYeHHe M TpUMeHeHMe. VIOH aMMOHMS, [JOHODPHO-
aKIIeNTOPHBIN MeXaHH3M ero obpazoBaHusi. Cosii aMMOHUS, UX (HU3HMUeCcKre U XUMUUYeCKHe CBOMCTBa (pas3/ioKeHHe
Y B3aMMOJEeNCTBYE CO 1jesodaMu), IpuMeHeHNe. KauecTBeHHast peakliysi Ha MOHbI aMMoHMs. Okcugzipl asota (I, 11,
III, IV, V). A3otucrast KuciaoTa. A30THas KUAC/IOTa, eé TIo/yueHre, Gpr3nueckie 1 XUMHUUeCKre CBOHMCTBa (00miue
Kak IpeZCTaBUTesIs1 Kacca KUCIOT U creluduyeckre), IpUMeHeHre. XUMUYeCcKHe peakliyy, Jie)kalljie B OCHOBe
TIOTy4eHHsT a30THOW KMCJIOTHI B TIPOMBIIJIEHHOCTH. HUTpaThl M HUTPUTHL. KauecTBeHHbIe peaki[uM Ha HUTpPaT- U
HUTPUT-aHUOHbI. XUMHYeCKOe 3arps3HeHHe OKpY)Kalolled cpejbl COefWHEHWSIMH a30Ta (KUCJIOTHbIE OOXKIH,
3arpsisHeHWe BO3/lyXa, TMOYBBl U Bof0éMOB). Pocdop, amtoTporHble Moaudukarmu docdopa, Guzndyeckue u
XUMUUeCKUe CBOMCTBA (B3aUMO/IelCTBUE C MeTajl/laMH, KUC/IOPOZIOM, TajloreHaMHu).

Oxkcupapl docdopa (III, V), dochopHas kuciora, ¢usnueckue U XUMHUUeCKHe CBOWCTBA, IOIy4eHHe.
KauectBeHHast peakuiysi Ha pocdat-moHbl. [IpescraBienus o ramsorenugax docdopa (111, V).

IMoHsiTHE O MMHepajbHBIX YA00peHWsX. A30THbIe, (GocdopHbIe, KOMILUIEKCHbIe yA00peHHs. XWMHUecKoe
3arpsi3HeHNe OKPY>Karollel cpeibl coelMHEeHUsMU a30Ta U ¢ocdopa.

JleMoHCcTpanuu
. [TonyyeHre amMmmuaka, ero B3auMo/IeiCTBHE C BOJIOM, KUC/I0TaMH, KUCIIOPOJOM, CBOMCTBA 'MAPOKCHA aMMOHMUSI.
. BsaumoyielicTBre KOHLIEHTPUPOBAaHHOM a30THOM KUC/IOTHI C MeJIbIO.
. KauecTBeHHbIe peakiuy Ha HUTPAT- U HUTPUT-UOHBI.
. Konneximu: « MuHepasbHbie yao6perus», «Pochop 1 ero mpupoiHbie COeUHEHHSD.
. F'openue docdopa.
JlabopaTopHble U MpaKTHYeCKUe padoThI
JlabopamopHble onbimbl
. BsaumogelicTBre coseill aMMOHUS CO I1IE/I0UBIO.
. O3HakoMJyIeHHe C oOpa3LjamMu a30THBIX U GoCcHOpPHBIX y100peHHI.
3. KauecTBeHHasi peakLjiisi Ha CO/IM aMMOHWUs], Ha (ocdaT-NoHBIL.

Ipakmuueckas paboma

Ne 5. ITonyyeHre aMMuakKa, U3yueHue ero CBONCTB.

Beruncienns

— T10 ypaBHEeHUSIM XUMHUYECKHX peakLii.

O6bwas xapakmepucmuka 31emeHmos IVA-epynnbl. OCOGEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble CTeIleHH
OKHCJIEHMSI.
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Yrnepon, annoTtporHele Mopubumkauuu (rpadur, anMas, ¢ysuiepeH, rpadeH, HaHOTPYOKW), GU3MUecKre U
XVMHUEeCKHe CBOWCTBA TIPOCTHIX BeIlecTB (B3aMMOZEHCTBHE C MeTajjlaMd, HeMeTas/ylaMd, KOHL|eHTPUPOBAaHHBIMU
a30THOM U cepHoi Kucnotamu). ITonsTre 06 agcop6buun. Kpyrosopor yriiepozia B ipupoge. OKCHABI yriepoja, UxX
(husnyeckre U XMMUUeCKHe CBOICTBA, JiefiCTBUe Ha JKUBble OpPraHU3Mbl, TI0JlyueHre 1 [IpUMeHeHne. JKOJI0rnyecKue
npobsieMbl aTMOcdepbl, CBsi3aHHBIEe ¢ OKcHAOM yriepoga(IV). YromeHas KAC/IOTa W €€ COMH, UX (GU3nUecKie U
XUMHYeCKHe CBOMCTBa, MojyueHHe W npuMmeHeHHe. KapbGoHatbl, ruipokapboHatel, MX cBoiicTBa. KauecTBeHHast
peakuys Ha KapOoHaT-MOHBI Vcronb3oBaHWe KapOOHATOB B OBITY, MeIMLMHE, MPOMBIILIIEHHOCTH U CeTbCKOM
XO35MCTBe.

ITepBOHauanbHBIE TIOHATHSI 00 OPraHUYeCKUX BelleCTBax Kak O COeMHEHUsX yIIepo/ia: yrieBoAopo/s! (MeTaH,
9TaH, TWJIeH, alleTU/IeH), 3TaHoJI, [VIMLePUH, YKCYCHasi KUC/I0Ta. [Iprpo/Hble UCTOYHHKH YTJIEBOIOPOZOB (yroJb,
NPUPOAHBIM ra3, HedTh), NMPOAYKTHl HUX IepepabOTKH, MX ponb B OBITY W TIPOMBIIJIEHHOCTU. IIoHsTHE O
OHoMOrMyecKy BaXXKHBIX OPraHUUYeCKUX BellleCTBaX — JKUpax, Oesikax, yrieBofiax — U UX POJIM B )KU3HU UesIoBeKa.
EMHCTBO OpraHnyecKux 1 HeOpraHMUecKlx coeIMHeHUH.

Kpemuuii, ero ¢pusuueckie U XUMUUeCKHe CBOMCTBa (B3aUMO/IeHiCTBYE C MeTa/UlaMH, KUCIOPO/IOM, YIJIEPOZOM,
rajoreHaMu), 1oJIyueHre ¥ IipuMeHeHne. Posie KpeMHus B riprpojie U TexHuke. Okcug kpemHusi(IV), KpeMHueBas
KUCJIOTa, CUJIMKAThI: (DU3MYecKre U XUMUYeCcKre CBOUCTRA, TI0JTy4eHre U PUMeHeHHe B OBITY 1 MPOMBIIIJIEHHOCTH.
BaxkHelile cTpoTe/bHBIE MaTeprasbl: KepaMHKa, CTeKII0, IieMeHT, 6eToH, >kesie300eToH. [IpobiemMbl 6e3omacHoro
WICTI0/Tb30BaHMsI CTPOUTE/IbHBIX MaTepHasloB B MIOBCEAHEBHOM KU3HH.

JeMoHcTpanuu
. Mogzienu Kpuctannyeckux pellléToK aiMasa, rpafura, MoieKyJibl ysinepeHa.
. Aficopbriusi pacTBOPEHHBIX BellleCTB aKTMBUPOBaHHBIM YI/iéM. [IpoTHBOras.
. Konnexkuus «HedTs 1 HeTerpoayKThI».
. Mopienu MoJieKyn opraHi4ecKuX BeIjecTB.
. [TonyyeHrie KpeMHHEBOU KUCJIOTHI.
. Buleomarepuanel: cuMKaTHas! POMBIILITIEHHOCTb.
JlabopaTopHbIe U MPaKTHYeCKHEe PadoThI
JlabopamopHble onbimbl
. O3HaKoMyIeHHe c 06pa3LjamMy IIPUPOAHBIX KApOOHATOB U CU/HKATOB.
. ITonyueHue, cobrpaHue, pacrio3HaBaHHe ¥ U3yUeHHe CBOMCTB yIJIEKUCJIOTO ra3a.
. I3yueHue B3auMHBIX IIpeBpallleHNii KapOOHATOB U IMJPOKapOOHATOB.
. KauecTBeHHbIe peakIvi Ha KapOOHAT- U CUJIMKAT-HUOHBIL.
Ipaxkmuueckue pabombl
Ne 6. TTonyuenue okcuga yriepoga(IV) u usydyeHue ero cBOHCTB.
Ne 7. PeltieHue 3KCIIepUMeHTAJIBHBIX 33/iay 10 TeMe «BakHelIve HeMeTaslIbl U UX COeTUHEeHUs».

Borunciienus

— Macchl (00béMa; H. y.) IPOAYKTa peakly Mo JaHHOU Macce (06bEMy) MCXOJHOTO BeIl|eCTBa, COZeprKalliero
orpeZie/IéHHYI0 MacCOBYIO [JOJTI0 TIpUMecei.

DKcnepumeHmManbHOe U3yueHue eewjecme U sieleHuli: O3HaKOMyieHHe C oOpasramy TPHPOJHBIX XJIOPHZOB
(ra/oreHU/I0B); TIPOBeZIEHHE OIBITOB, OTPAKAOIIUMX (U3NUeCKre W XUMUYeCKHe CBOWCTBA TajlOTeHOB U MX
COe/IMHEHUI; U3yUueHre CBOWCTB COJISIHOM KHCJIOThI; MPOBe/|eHNe KaueCTBeHHBIX pPeaki[uii Ha XJIOpH[-, OpoMuj- u
WOJUJ-MOHBI U Hab/ro/leHre TIPU3HAKOB UX TIPOTEKaHWs; O3HAaKOMJIeHHe C o0pa3laMu cepbl U eé TMPUPOJHBIX
coelMHeHM; Hab/roleHre Tiporiecca oOyrMBaHUs caxapa Ioj| JelCTBreM KOHLIEHTPUPOBAHHOW CEepHOMN KHUCJIOTHI;
u3yuyeHWe XHMUYeCKUX CBOMCTB pa3baB/ieHHOM CepHOH KHCJIOTBI; ITIpOBeJjleHHe KaueCTBEHHBbIX peakluid Ha
cynbuA-, cynbQUT- U cyab(aT-MoHBl U Hab/IO/eHNe NPU3HAKOB UX [IPOTEKaHWs; 03HAaKOMJIEHHE C (hU3NIeCKUMH
cBOMcTBamMu a3oTa, ¢ocdopa M UX COeAVHEHHUH, obpa3llaMu a30THBIX U (GOCHOPHBIX yI0OpeHul; MoayueHue,
cobupaHue, pacrio3HaBaHHe M HM3yueHHe CBOMCTB aMMyaka, M3yueHHe CBOMCTB cojiel aMMOHHS; IIpOBeZieHIe
KayeCTBeHHBIX DeaklMii Ha WOH aMMOHHS, HUTPHUT-, HUTpaT- U (ochaT-HOHBI W W3yueHWe TIPHU3HAKOB HX
TIPOTeKaHusl; U3yueHre B3aWMOJZENCTBHSI KOHLIEHTPHPOBAHHOW a30THOM KHMCJIOTHI C MeZblo, CBOUCTB (hochopHOM
KUCJIOTHI U eé coJsieli; 03HaKOMJIEHHe C MOZesIMH KPUCTa/UTHUeCKUX DeIIETOK anMasa, rpadura u QysiepeHa, C
TIPOLIECCOM aZcopOLM PaCTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM TPOTHBOTA3a; Moy4yeHue,
cobupaHue, pacro3HaBaHHe W M3yuyeHHe CBOMCTB YIJIEKWC/IOTO ra3a; NpOBeleHHe KauyeCTBEHHBIX peakLui Ha
KapOOHaT- W CWIMKAaT-MOHbI M M3yueHHe IIPU3HAKOB KX IIPOTeKaHWs; M3yueHHe B3aWMHBIX IIpeBpallleHui
KapbOHaTOB M TH/IPOKAapOOHATOB; O03HAKOMJeHHWe C o0Opa3llaMM TMPUPOAHBIX KapOOHATOB W CW/IMKATOB, C
MPOJYKLMeH CUIMKAaTHOM IIPOMBILUIEHHOCTH; pellleHHe 3KCIepUMeHTalbHbIX 3ajau 10 TeMe «BaxHeimue
HEeMeTaJUTbl M UX COeJUHEHUS».

MeTanibl M HX COeAMHEHHS

Obwue ceoticmea memannog. ObIIasi XxapakKTepUCTUKAa XUMUYECKUX 3JIeMEHTOB — MeTa/UIOB Ha OCHOBaHWW MX
nosio>keHust B [Tepuognyeckoli cucteMe XUMUUeckKux 3ieMeHToB [1. V. MeH/eneeBa ¥ CTPOEHHSI aTOMOB. MeTaribl
A- u b-rpynn. CTpoeHre TIPOCTBIX BelleCTB — MeTauIoB. MeTtanauyeckast CBsi3b M MeTalidvecKast
KpUCTa/UIMueckass pelleTka. 3aBUCMMOCTb (U3MUECKWX CBOWCTB MeTa/VIOB OT CTPOEHMs KpUCTa/lIOB.
OneKTPOXVMHUECKUI psifi HarpsDKeHWH MeTa/uioB. OOLje XUMHUYeCKWe CBONCTBa MeTasyioB. OOIiue CriocoOb
TIO/TyYeHHsI MeTaJUI0B, MeTa/UTyprusi. JIeKTPOJIN3 PACIlJIaBOB M PACTBOPOB COJIell Kak OZIMH U3 CIIOCOOOB I0/Ty4eHH s
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MeTassioB. [ToHsTHe 0 KOPPO3UM MeTa//IOB, OCHOBHBIE CITOCOOBI 3alUTHI MX OT Koppo3uu. CruiaBbl (CTamb, YyTyH,

JIIOpatOMUHIH, OpoH3a). [IprMeHeHNe MeTa/UIOB U CIUIaBOB B OBITY W TIPOMBIIIJIEHHOCTH.
JeMoHCcTpanuu

. Konmnexiyu 06pasrioB MeTa/uioB U CIIIaBOB.

. Mopienu KpucTaninyeckKux peléTok MeTaslIoB.

. BzaumMogieiicTBre MeTasIoB € BOJOM, C paCTBOPaMU COJiel ¥ KUCJIOT.

. DJIeKTPOJIM3 pacTBOpoB cosnel (xaopuaa meau(Il) u noguaa kanus).

. OnbIThI, WUTIOCTPUPYIOLIME KOPPO3UIO MeTasIOB U 3allUTy MeTa/l/IOB OT KOPPO3UHU.
JIaGopaTopHble U NpaKTHYeCKHe padoTsl
JlabopamopHble onbimbl

. O3HaKoMJyIeHHe C 06pa3LjaMy CIJIaBOB MeTaJUIOB, UX (PU3MUeCKUMH CBOHCTBAMH.

2. 3aBUCMMOCTb CKOPOCTH peaKLiUy MeTaslla C KUC/IOTOM OT MPUPO/ibl MeTaslla.

Beruucienus
— T10 ypaBHEHUSIM 3/1eKTPOJIM3a pacIylaBOB M PACTBOPOB BeILleCTB;

— pas/IMyYHbIe TUIbI BEIUMC/IEHUH [0 ypaBHEHUSIM XUMUUeCKUX peakLidi

Memannbt A-2pynn

[[TenouHble MeTa/ulbl: TOJIOKeHWe B [leprofuueckoil cucteMe XUMHUecKux 3neMeHTOB [l. 1. MeHpeneeBa;
CTpOeHUe UX aTOMOB; HaxOXJeHWe B mpupofe. Pusnyeckde U XUMHUECKHe CBOWCTBAa (Ha NpUMepe HaTpus U
Kanusi), nosyueHre. OKCUbl M THAPOKCU/BI HAaTpUs U Kanusi. [IprMeHeHue 11je/I0YHBIX MeTa//IOB M UX COeIHEeHU.
Bbuonorryeckast posib HaTpys U Kaus.

[JenoyHo3eMenbHbIE MeTa//Ibl MarHWil U Kaibli: mosiokeHue B Ileprofnveckoid cucTeMe XUMHYECKHX
snemeHToB /. I. MeHzeneeBa; CTpOeHMe HX aTOMOB; HaxOXJeHuWe B mpupoge. Pusnueckue U XUMHUUECKUE
CBOMCTBa MarHusi U KaibLivs. BakHelive coefjuHeHUs KalbLiUsi U MarHusi (OKCUZ, TUAPOKCHUZ, COJU), CBOMCTBA,
nipuMeHeHue. JKECTKOCTb BOZIBI M CITOCOOLI €€ ycTpaHeHHst. KpyroBopoT Ka/ibLiusi B IPUPO/E.

AmomuHuii: nosokeHue B Ilepuojuueckoil cucTteMe XMMHUecKuX syiemeHToB [I. V1. MeHzeneeBa; cTpoeHue
aToMa; HaxokfeHue B npupoge. Pr3nuecKre U XMMHUUeCKHe CBOWCTBA aMfoMUHUs. AM(OTepHbIe CBOHCTBA OKCHZA
Y TH/IPOKCHJA antoMuHus. [IpuMeHeHre antOMUHUS U ero CIjIaBoB.

Memannbt B-2pynn

OG61jas XxapakTepyucTHKa MeTayioB b-rpynn (1oOOYHBIX MOATPYIN): MojiokeHHe B [lepriofueckoil cucreme
XUMHUeCKuX 3yemeHTOB []. VI. MeHpeneeBa; 0cOGEHHOCTH CTPOEHHUsI aTOMOB. SIB/ieHME «IpOBajia» 37€KTPOHA Ha
TpUMepe CTPOEeHWsT aTOMOB Xpoma, Menw, cepebpa. BajeHTHBIE COCTOSHUS aTOMOB d-3/IEMEHTOB, CTeTeHH
OKHCJIeHHsI aTOMOB B COe/JUHEHHsIX. 3aBUCHMOCTb KUC/IOTHO-OCHOBHBIX CBOMCTB OKCHJ0OB U TMIPOKCH/I0B MeTa/l/IOB
OT 3HaueHW CTereHU OKUC/EeHUsl 37ieMeHTa B coeAvHeHMU. [lepBOHauanbHbIe TPeJCTaB/IeHHUS O KOMIUIEKCHBIX
CoeZIMHEHUSIX.

Menps u cepebpo: CTpoeHHe aTOMOB, CTeTleHM OKHC/eHMs. OOmipe KpaTkKue IpefCTaB/ieHuss 0 GU3NUYeCKUX U
XMMUYeCKMX CBOMCTBaxX IPOCTHIX BeIecTB (B3aUMOJENCTBUE C KHCI0TaMU-OKUC/IUTENSIMH), 00 KX OKcHpax,
TUZPOKCHAX M COJISIX; UX IpuMeHeHnH. KauecTBeHHbIe peakLiM Ha KaTHOHBI Mein(2+) 1 cepebpa.

[uHK: cTpoeHMe aToMa, CTeleHb OKMC/IeHMs. XapakKTepucTuka (U3NYeCcKMX M XUMHUECKUX CBOWCTB,
nipuMeHeHre, aMm(oTepHbIe CBOMCTBA OKCHAA U rHApoKcuza. KadecTBeHHBIe peakIii Ha KaTHOHBI [IMHKA.

JKene3o: cTpoeHMe atoma, CTeneHU oKucieHus. HaxoxxaeHve B npupofie. Pusudeckre U XUMUUeCKHe CBOWCTBA
JKesie3a, rpuMeHeHue. brosiormueckasi ponb >xenesa. Okcuiel, ruapokcuzabl U conu xenesa(Il) u xenesa(Ill), ux
COCTaB, CBOMCTBA U nosiyueHre. KauecTBeHHbIe peakliy Ha KaTHOHBI Kene3a(2+) u xxenes3a(3+). UyryH u cranb —
CII/IaBBbI JKene3a. IIpor3BOACTBO UyryHa M CTaaud. JKOJOrHuecKue rpobsieMbl, CBsi3aHHbIE C MeTayTypriudecKUMU
NIPOU3BO/ICTBAMM.

JemMoHCcTpanuu
. F'openue, B3aMo/ieiicTBYE C BOZIOW HATPUS U KaJIbLIUS.
. OkpalumBaH{e MJIaMeHH MOHaMU HaTpUsl, Kaaus Y KalbLusl.
. BsaumogelicTBue okcu/a KaabLus C BOAOM.
. MexaHHuueckasi IPOYHOCTb OKCUHOM MJIEHKU amoMUHuUs. B3arMoielicTBYe altOMUHUS C BOJOM.
. BzaumopieiicTBre antomMuHusi ¢ 6pPOMOM WK MOJIOM, KAC/IOTaMU U I1Ie/I0UaMHy.
. Busleomarepuanel: ropeHue <ese3a B KUCIOPOJe U XJI0pe.
JlabopaTopHbIe H IPaKTHUYeCKHe PadOThI
JlabopamopHble onbimbl
. O3HaKoMJIeHHe C 0Opa3LjaMy MeTaJlIOB, MX MPUPOJHBIX COeJUHEHHH U CII/IaBOB.
. B3anmogieiicTBHe rMAPOKCH/OB HATPUS U KanbLiA C OKCUAOM yriepoga(lV) u kucimoramu.
. UccnenoBanre cBOWCTB KapbOHATOB U rMpOKapOOHATOR Ka/bLus, KECTKON BO/IBI.
. UccnenoBanre aMpoTepHBIX CBOMCTB OKCHUZIOB U TUAPOKCH/IOB aTFOMUHUSL.
. VI3yueHue nporieccoB MoJiyueHusi THAPOKCU/IOB Kejle3a, UX XUMUUeCKUX CBOMCTB.
. IIpoBefieHNe KaueCTBEHHBIX peaKlivil Ha MOHbl MarHus, Kaiblys, aTFOMUHUS, LIMHKA, >Kenne3a(2+) u xene3a(3+),
Meau(2+).

Ipakmuueckue pabombi
Ne 8. JKEcTKOCTb BOZIBI U METO/BI €€ yCTpaHeHUsl.

Ne 9. PerreHue 3KkcrieprMeHTabHBIX 33/la4 M0 TeMe «BakHelIlye MeTal/bl U UX COeJUHEeHUSI».
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Beruucnenus

— pa3nyyYHbIE TUTHI BLIUMCIEHUH TI0 YPaBHEHUSIM XUMHUECKHX PeakLvi.

DKcnepumeHmanbHoe U3yueHue eewjecme U sigeHuli: 03HaKOM/IeHHe C obpasljaMM MeTalIoB W CIUIAaBOB, WX
(usMuecKMMH  CBOMCTBaMH;  MOJleIMPOBaHUE  MeTa//IMUeCKOM  KpPUCTa/UIMUeCKON  pelléTKH;  U3y4yeHue
B3aUMO/IeHICTBUSI MeTa//IOB C BOZIOM, C pacTBOpamMM cojefi M KWCJIOT, WUCC/IefjoBaHMe TIPOL{ECCOB 3J/IeKTPO/M3a
pactBopoB xsiopuga meau(Il) u vomuma Kamus, KOppO3WM METa//IOB; U3yueHHWe OCOOEeHHOCTeH B3auMOJeHCTBUS
OKCHJIOB KajbLIUsg U HAaTpUd C BOJOW, MX TUAPOKCHIOB — C OKcHAoM yryepoga(lV) u KucaoTamu; CBOWMCTB
KapOOHATOB M rMPOKAapOOHATOB KajIbLWsl, )KECTKOH BOZBI; U3yUyeHHe MPOLeCCOB MOMyUYeHHs TMIPOKCUIOB JKeJle3a,
VX XMMHUYECKMX CBOMCTB; NMPU3HAKOB MPOTEKAHHUS KaueCTBEHHBIX PeaklMii Ha MOHBI (MarHusl, Kaibliysi, aTFOMUHUS,
LIMHKa, >kese3a(2+) u xkese3a(3+), meau(2+)); HabO/MOZeHHe 1 OMUCAHKe OKPAILIMBAHUS [/IaMEHH MOHAMH HaTpHs,
Kaluisi M Kajblisl; MCC/efloBaHMe aM(OTepHBbIX CBOMCTB TMPOKCHJA amoMHUHUS, rujpokcuga xpoma(lll) u
TMJPOKCH/IA 1IMHKA; pellleHHe 5KCIIepUMeHTa/IbHBIX 3a/iau 1o TeMe «BakHelilre MeTaslyIbl U X COeJUHEHUs».

XuMuA M OKpy)Kamwijas cpeja

Beujecmea u mamepuasbl 8 no8ceOHegHOU HCU3HU UenoseKd. BaxkHelilve BelljecTBa U MaTepyasbl, 006/1aCcTy UX
NpUMeHeHUsl. Be3ormacHoe HCMOb30BaHKME BEIECTB M XUMHUECKMX peakiuidl B ObiTy. IlepBas MOMOIIL MPH
XUMHYECKUX 0’KOTaX U OTPaB/IeHUSIX.

HoBble MaTepyrasbl ¥ TeXHOMOTUM. [IpUHLIUTIBI «3e/IEHON XUMUK».

OcHo8bl 3K0102U4ecKol epamMomHocmu. XUMHUS Y 3[0poBbe. 3HaUeHHe M3yuaeMbIX XMMUUeCKUX 3/IeMEHTOB U UX
coeJjMHeHUH /7151 QyHKIMIOHUPOBaHUsI OpraHu3Ma uesioBeka. [ToHsTHe 0 30poBOM 06pase KU3HH.

XUMHUecKoe 3arps3HeHHe OKpY)Kaloljed cpefibl. DKOJOrMueckye MpobieMbl, CBfi3aHHble C COeAUHEHUsSMU
yT/1epo/a, a3oTa, Cepbl, TSDKENbIX MeTasuioB. [IoHsATHe O Tpefie/ibHO JonycTUMON KoHLjeHTpauuu Beirjects (I1K).
Posb XUMUM B pelieHnH 3K0IOTMIecKUX pobiem.

DKcnepumeHmanbHoe uUsyueHue eewjecms u sigleHull: 03HaKoMJIeHHe ¢ 00pa3ijaMy MaTepHasnoB (CTeK/IO, CII/IaBbI
MeTasjIoB, IOJMMepHbIe MaTepHabl); OIpefeneHre KHC/IOTHOCTH TIPUPOAHBIX BOJ; MOZeIMPOBaHHE IIporiecca
00pa3oBaHMsI KUCJIOTHOTO A0S, M3yUeHKe ero BO3JelCTBUsI Ha MaTepHaJbl.

JemMoHcTpanuu
1. Konmeximu 06pasrioB MaTepraioB (CTPOUTE/IbHbIE MaTepHasbl, CIUIaBbl MeTa/IOB, TIOJIMMEPHbIe MaTepHaJIbl).

2. IIpe3eHTaLiuy 1 BHUZleoMaTepyassbl IO TeMe.
JlabopaTopHble U MpaKTHYeCKUe padoThI
JlabopamopHble onbimbl
. OnipefiesieHrie KUCIOTHOCTY TIPUPOZHBIX BOJ.
2. MopenipoBaHue Tiporiecca 06pa3oBaHus KUCJIOTHOTO ZO/s, U3yUeHre ero BO3JeHCTBYs Ha MaTepHaJIbl

IToBTOpeHMe U 00001IeHNE 3HAHHMIT OCHOBHBIX pPa3/e/IoB KypcoB 8—9 K/1accoB

IMepropryeckuii 3akoH u [lepruogndeckasi cicTeMa XUMAYeCKUX JIEMEHTOB B CBeTe TIpe/ICTaB/IeHUHA O CTPOeHUsI
aToma. 3aKOHOMepPHOCTH B M3MeHeHUH CBOMCTB XMMUYeCKMX 37IeMeHTOB U UX COeJUHeHU B Neprojax U rpymmnax.

CTpoeHue BellleCTBa B TBEDZOM, >KUKOM U ra3000pa3sHOM COCTOSIHUHM. Buzbl XuMuueckoii cBsisu. 3aBUCUMOCTb
CBOJCTB BelljecTBa OT THIa KPUCTA/UTNUECKOH peléTKY U BH/ja XMMHUUeCKol CBSI3H.

Knaccudukanmss xvMuUecKMX peaklUii 10 pas3aMuHbIM Tpu3HakaM. [IporHosupoBaHMe BO3MOXKHOCTU
TIPOTeKaH!sl XMMHUUYeCKHX TIPeBpallleHNH B Pa3/IMYHbIX YCJIOBUSIX HA OCHOBE TIpe/[CTaBlIeHNHA XNMHUeCKON KUHETHKU
¥ TePMOJVHAMUKH.

XUMHYecKre peakliy B paCTBOPaXx.

CBoliCTBa KMCJIOT, OCHOBAaHWH U COJIel B CBeTe MpeZACTaB/IeHri 00 3/1eKTPOTMTHYeCKOHN TUCCOLIMALIN.

Mesicnpeomemuble cesizu

Peanusaniusi MeXXnipeIMETHBIX CBsi3el IPU U3y4YeHUM XUMUU B 9 Kjlacce OCYILeCTB/ISIETCS] Yepe3 MCII0/Ib30BaHHe
Kak 0OIMX eCcTeCTBeHHO-HayUHBIX MTOHSTHH, TaK U MOHSITHH, TPUHSTHIX B OTJE/bHBIX eCTeCTBEHHBIX HayKax.

OO611Me ecTeCTBeHHO-HAYUHbIe TTOHATHS: siB/ieHHe (TIPOLieCC), HayuHbIi (aKT, TUIOTe3a, TEOPHsl, 3aKOH, aHa/IU3,
CUHTE3, KIacCU(UKaLUs, TePUOANYHOCTb, Hab/IoJieHre, 3KCIIepUMEHT, MOJe/MpOBaHWe, W3MepeHHe, MO/erb,
TeXHOJIOTHSI, MaTepHaJbl.

du3mKa: BeljecTBo, Teso, (pr3nyecKre BeMUYMHBI, eJUHULBI U3MepeHHs], Macca, 00BEM, KOJTMYECTBO TeIIOThI,
aTOMBI Y MOJIEKYJIbI, arperaTHbIe COCTOSIHUE BeIl|eCTBa, CTPOEHHE Ta30B, XKUAKOCTelH U TBEPABIX (KPUCTA/UTMUECKHX)
TeJ, KpUCTa/lldyecKasl pelléTKa, 3/7eKTPOH, siip0 aToMa, NPOTOH, HEWTPOH, WOH, HYK/W/[, W30TOIbl, KBaHTHI,
Pafiv0aKTUBHOCTh, anb(a-, 6eTa- ¥ ramMma-usiydeHue, 3JeKTPUUECKUM 3apsifi, MPOBOJHUKH, MOJYIPOBOAHHUKY,
JVINIEKTPUKY, COJTHEUHBIH CIIeKTp, pa3/ioxKeHue Oeioro cBeTa B CIIeKTP.

Buonorusi: 3Kocuctema, Ouocdepa, ¢GoTocuHTe3, Tpolecckl oOMeHa BelecTB, MUHepasibHble yA00peHus,
MHKDO3/IEMEHTBI, MaKPO3/IeMeHThI, ITUTaTe/IbHbIe BelljecTBa.

T'eorpadumst: atmMocdepa, ruzapochepa, MUHepasbl, TOPHBIE TIOPOJBI, TI0JIE3HbIE MCKOITaeMble, TOTITUBO, BOJHBIE
pecypchbl, TyIaHeTa 3eMJisl.

TexHO/IOTHSA: CTPOUTE/EHBIE TEXHOJIOTHH, Ce/TbCKOXO3SIMCTBEHHBIE TEeXHOJIOTHM, TEXHOJIOTHUM 3JIeKTPOHHOU
MIPOMBIIIIEHHOCTH, HAHOTEXHOJ/IOTUH.
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V3yueHne XUMHU B 9 Kjlacce HArpaB/eHO Ha JOCTIDKEHWE O0YJaroIMMUCS JTUUHOCTHBIX, MeTarpeJIMeTHBIX U
Mpe/IMETHBIX Pe3y/IbTaTOB OCBOEHHMsI COZIeP)KAHUS yuebHOro rnpeameTa.

JINUHOCTHBLIE PE3YJIbTATBI

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHHs TMPOrPAMMBI OCHOBHOTO 0O0IIero o0Opa3oBaHUS [JOCTUTAIOTCS B XO[e
obyueHUss XMMHUM B eJUHCTBe yuyeOHOW M BOCIIUTATeNbHOM JesiTeibHOCTM OpraHusaliiM B COOTBETCTBUM C
TPaJULIMOHHBIMUA POCCHMCKUMH COLIMOKYJIbTYPHBIMA M [[yXOBHO-HDPABCTBEHHBIMU LIEHHOCTSIMU, TIPUHSTHIMH B
ofljecTBe TIpaBW/IaMH M HOPMaMH TIOBeZleHHsi M CIIOCOOCTBYIOT TIpoIieccaM CaMOIO3HaHHS, CaMOpPas3BUTHS U
CcoLMa/IM3aLiy 00yJaroIxcsl.

JIMYHOCTHBIE DPe3y/bTaThl OTPAXKAIOT OTPAKAKOT TOTOBHOCTH OOYYArOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
TO3UTHBHBIX LJeHHOCTHBIX OPUEHTALIMI ¥ PaclIipeHye OIbITa 1esiTe/TbHOCTH Ha eé OCHOBE, B TOM YHC/Ie B YaCTH:

ITaTpHOTHYECKOr0 BOCIIUTAHUS:

MposiBJieHHe 1[eHHOCTHOTO OTHOLIEHHS K OTeueCTBEHHOMY KY/JIbTYpDHOMY, HAayuHOMY U HCTOPUYeCKOMY
Hac/e/jvi0; IOHMMaHNe 3HaueH!s] XUMUYeCKOI HayKU U TeXHOJIOTHH B )KU3HU COBPEMEHHOr0 0011jeCcTBa, B pa3BUTHU
9KOHOMMKH Poccyu U CBOEro pervioxa;

I'paxpaHCKOro BoCIUTaHMA:

Tpe/icTaB/ieHHe O COLMa/IbHBIX HOpPMax U IpaBW/IaX MEK/IMUHOCTHBIX OTHOIIEHWI B KOJJIEKTHBE, IIPOSIBJIeHHE
KOMMYHHKaTHBHOW KYJIbTYPhl B pa3HO0Opa3HON COBMECTHOH [ieiTe/IbHOCTH; CTpeMJieHHe K B3aMOTMIOHUMAaHHUIO0 U
B3alIMOITIOMOLLM B TIporjecce y4eOHON M BHey4eOHOHM [esTe/lbHOCTH; FOTOBHOCTh OL|EHMBATh CBOE IOBe/leHHe U
TIOCTYTIKM CBOUX TOBApWILel C TMO3WLMK HPABCTBEHHBIX M TPABOBBIX HOPM C YUETOM OCO3HAHUS TOCJIe/|CTBUI
TIOCTYTTKOB;

@dopMHUpOBaHNA [IeHHOCTH HAYYHOI'0 03HAHUSA:

MHPOBO33peHUEeCKHe TIPe/[CTaBlIeHNs O BeIlleCTBe U XMMHUECKOW peakld, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKU W HeoOXOAUMble [ NMOHUMAHHUS CYLTHOCTH HAayuyHOM KapTHHBI MHpa; OCO3HaHUe
LJeHHOCTH Hay4HOTO TI03HaHUS /IS pasBUTHsl KaKZOro ueoBeKa M IPOM3BOJUTENIBHBIX CH/ OOILECTBa B LIEJIOM,
PO/ U MeCTa HayKW «XHUMHUSi» B CHCTeMe HayYHBIX TpeJCTaBjeHWH O 3aKOHOMEPHOCTSX pa3BUTUS TIPUPOJEL,
B3aMMOCBSI35IX UeJIoBeKa C MPUPOJHON U TeXHOJIOTHUeCKOU Cpefiol;

MOo3HaBaTe/NbHAs MOTHBAIUs W WHTepeC K O0Oy4eHWI0, TOTOBHOCTb W CIIOCOOHOCTH K CAMOPAsBUTHIO |
camoobpa30BaHNI0, K HCC/Ie[JOBaTe/IbCKON JleaTelbHOCTH, K OCO3HAaHHOMY BBIOODY HAampaBIeHHSI U YPOBHS
JanbHelero o0yueHus;

BocnuTaHusi KyJIbTYpbI 30POBb:

OCO3HaHHe LeHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIEHHsI K CBOEMY 3/[0POBbIO, YCTaHOBKA Ha 3/j0pPOBbIM 06pa3
JKU3HH; OCO3HaHWe TMOC/e[CTBUHA M HeNpusiTHe BpPeJHBIX IIPUBbIYEK (yroTpebsieHHs] anKorons, HapKOTHKOB,
KypeHusi), HeoOX0JUMOCTH COO/TIO/IeHHsT TIPaBU/1 0e30MaCHOCTU TIPU OOpaIlleHUd C XUMUUYEeCKUMU BeIlleCTBaMU B
yueOHBIX ¥ )KU3HEHHBIX CHTYalUsX;

Tpy/0BOro BOCIIUTAHUS:

(bopMHpOBaHUe [[eHHOCTHOTO OTHOLIEHHUS K TPYJOBOH /1eSTe/TbHOCTA KaK eCTeCTBeHHOM MOTPeOHOCTH YenoBeKa
U K HCCIe/loBaTeNbCKOM [esTeNbHOCT KaK BBICOKO BOCTpe0OBAaHHOM B COBpeMEHHOM OOILeCcTBe; pa3BUTHE
vHTepeca K TipodeccusiM, CBsS3aHHBIM C XHUMHEH, B TOM uHCie K TpodeccusM HayuHOW cdepbl, OCO3HaHUE
BO3MOJKHOCTH caMOpeasin3alliy B 3Toi cdepe;

JK0/10rH4eCcKOoro BOCIIUTAHUS:

0CO3HaHWe HeoOXO0AUMOCTH OTHOLIEHHS K IPUPO/ie KaK MCTOYHHUKY >KM3HHU Ha 3eMyie, OCHOBe eé CyIIleCTBOBaHMS;
TIOBBIILIEHHe YPOBHSI 3KOJIOTUYECKOM KyJBTYPbL: NMPHOOpeTeHHe OmbITa IUIAHWMPOBAHMS TIOCTYIIKOB M OLIEHKH HMX
BO3MOJKHBIX TTOC/IeAICTBHH /11 OKpY’Kalolljel CpeZibl; 0CO3HaHMe I7100a/IbHOTO XapaKTepa SKOIOrHUecKUX 1pobiieM
U MyTell UX pelIeHus]; CTIOCOOHOCTh TIPUMEHSITh 3HaHUS, TI0/TydaeMble TIPU U3YUYeHWH XUMUH, [/isl PelleHurs 3ajiad,
CBSI3aHHBIX C OKpY’Karolleli cpesioH;

aKTUBHOEe HerpusiThe JAeHCTBUM, TPUHOCSILIMX BpeJ OKpY)Kalolled cpese; OCO3HaHWE CBOEM poOMM Kak
rpakJaHHHA W TOTpebuTeNss B YC/IOBHAX B3aMMOCBSI3U TIPUPOJHOM, TEXHOJIOTUUECKOW M COLMA/bHON Cpef;
TOTOBHOCTB K yYaCTHIO B IPAKTHUECKOH JlesTe/IbHOCTH SKOIOTMUeCKOi HarpaB/IeHHOCTH.

METAIIPEJMETHBIE PE3YJ/IBTATBI

Mertanpe/iMeTHBIe pe3yJIbTaThl 00YUAIONMXCs, OCBOMBIIMX OCHOBHYIO 06pa3oBaTe/bHYIO MpOrpaMMmy yueGHOro
npesiMeTa « XMMUsi» OCHOBHOTO 0011jero 06pa3oBaHusi, BK/IFOYAIOT:

yCBOEHHe MeKANCLWIUIMHAPHBIX (Me)KITpeMeTHbIX) MOHSITHH, OTPaKaloIIX MaTepraJbHOe eJMHCTBO MUPa 1
TIPOLIeCC TI03HaHKs (BeIecTBO, CBOMCTBO, SHEPTHsl, SIBJIeHNe, HAYYHbIA (aKT, 3aKOHOMEePHOCTh, TUTIOTe3a, 3aK0H,
Teopwsi, HabJII0/IeHre, U3MepeHHe, UCCIe0BaHKe, IKCIIEPUMEHT U . );

OBJIaZieHre YHUBEPCa/IbHBIMU YUeOHBIMHU [JeHCTBUSIMU (T103HaBaTeIbHBIMUA, KOMMYHUKAaTHBHBIMH,
peryJISITUBHBIMU), BAYKHBIMHU Ji/Is1 TIOBbILIIeHUs 3(deKTUBHOCTH OCBOEHHUS COZiepKaHHsl yueOHOro npejMeTa,
(hopMHpOBaHMs KOMITETEHIIHH, a TaKKe IIPOeKTHO-HCC/Ie/j0BaTe/IbCKOU AesTeTbHOCTH yUalLXCs B KypCe XUMUY;



®  CITOCOOHOCTB WX UCIOJIb30BaTh B yUeOHOM, TTO3HABATe/TLHON M COLIMAbHOM TIPAKTHKE.

OBnafieHue yHU8epCaabHbIMU NO3HABAMENALHBIMU YUeOHbIMU OelicmeusiMu BKIIOUaeT:

Ba3oBble 1ornueckue JedCTBUA:

YMeHHUs] HCIIONb30BaTh IIPUEMBI JIOTUYECKOTO MBILUIEHHSI TIPH OCBOEHHM 3HAHWMH: pPACKpBIBATh CMBICT
XUMHYeCKUX TIOHATHH (BBIENATh WX CyIIeCTBeHHble TIPU3HAKH, YCTaHaB/IMBAaTh B3aUMOCBS3b C [PYTUMHU
TIOHSTHUSMM);  aHA/JW3WPOBaTh, CpaBHMBATh, 0000LaTh, BLIOMPAaTh OCHOBaHWS M KjJacCUGUKALMKA U
CHCTeMaTU3al XVMHUUECKUX BEIeCTB U XMMHUEeCKUX peakLMH; yCTaHaB/IMBATh NMPHUUMHHO-CJIE/[CTBEHHbIE CBS3U
MeXy OOBbeKTaMH U3y4eHHs; CTPOUTb JIOTUUYECKHE PACCYy)KAeHWs (MHIAYKTUBHbIE, NeJyKTHBHbIE, [0 aHAIOTWH);
Tnpejjjiaratb KpUTEPUU U BbIB/IATH O0IIjie 3aKOHOMEPHOCTH U TIPOTHBOPEUHs] B M3y4YaeMbIX IIPOLieccax U SIB/IEHUSIX;
JlenaTh BbIBOZABI U 3aK/II0UEHNS;

yMeHHUs] TIPUMEHSTh B TIPOLlecce TI03HAHWS TIOHATUS (TIpeJMeTHble M MeTamnpeJMeTHbIe), CHMBOJIUYeCKHe
(3HaKOBBIE) MOJIeJH, UCIIOJIb3yeMble B XUMHUH, TPe00pa30BbIBaTh MO/ie/IbHbIe ITPe/ICTaB/IeHNs] — XUMUUIeCKUH 3HaK
(cuMBOJ 3/1eMeHTa), XMMHUUecKasi GOpMyJ/ia U ypaBHeHHe XUMUYeCKOH peakii — TIPU PeIlieHuH y4eOHBIX 3a71au; C
YUETOM 3THUX MOJe/IbHBIX TIpPeJCTaBlIeHUH XapaKTepH30BaTh H3yuyaeMble XMMHUECKHe BellecTBa M XHMHUYeCcKre
peakiuu;

Ba3oBbie ncciefoBaTe/IbCKHe JelCTBUsA (MeTo/ bl HAyUHOr0 MO3HAHMSA BelleCTB U sIBJIeHUH):

yMeHUs! TIPUMEHSITh MeTOZbl Hay4HOTO I103HAHUs BeIlecTB U sIBJIEHMH Ha SMITUPHUYECKOM M TEOPeTHYeCcKOM
YPOBHSIX B yueOHOIi 103HaBaTe/IbHOMN 1 IPOEKTHO-MCC/Ie/|0BATe/IbCKON J1esITe/TbHOCTY;

yMeHHsI MCII0/Ib30BaTh MOCTaB/IeHHbIe BOMPOCH] B KaueCTBe MHCTPYMEHTA TT03HaHUSl U CAMOCTOSTE/IbHO CTaBUTh
BOIIPOCHI; AaHA/NU3MPOBaTh (AKTHl, BBISIBAATH W (OPMY/IMPOBaTh TIpobieMy, oOnpefensTb Leib M 3afauH,
COOTBETCTBYIOLME PDELIeHHI0 TMpOo0JeMbl; TIpeAJiaraTh OMUCATEJbHYH WM OOBSICHUTENBHYI0 TUMOTe3y U
OCYIIeCTB/ISITH €€ TIPOBEPKY;

yMeHHsI TIDOBOJWUTL W3MepeHUs HeoOXOJUMBIX TTapaMeTpOB, BBIUMC/IEHWs, MOZeIUpOBaHHe, HaOMo/eHusT U
9KCIepUMeHThI(peaslbHble Y MBIC/IEHHBIE), CaMOCTOSITeNIbHO IIPOTHO3WPOBATh Pe3yJbTaThl, (OPMYJIHUPOBATh
0060011{eHHsT ¥ BBIBOABI M0 Pe3y/bTaTaM MPOBeJEHHOIO OIbITa, UCC/IeOBAHMS, COCTAB/ATh OTUYET O TPOZe/IaHHOM
pabore;

ITpuemsl paboThI ¢ HHpOpMaLHeii:

yMeHHs] OpHEHTHPOBAaThCS B pa3/IMYHBIX MCTOYHHMKAX HMHGOpMaLuM (Hay4HO-TIOMYyJIsipHAsl JIMTepaTypa
XUMHUYECKOTO COJIep)KaHUsl, CIpaBOYHble MOCOOUs, pecypchl KHTepHeTa); aHaIM3UpOBaTh HHGOPMALUIO U
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh ¥ HEMPOTHBOPEUHMBOCTh, OTOMPATh U UHTEPIIPETHPOBaTh MH(OPMALHIO,
3HAUMMYIO [|/Is1 pelleHnst yueOHOM 3a/1auy;

yMeHHsI TIPUMEHSITb pa3/n4yHble MeToAbl W (HOPMYJIMPOBAThH 3arpochl MpPU TOMCKe W 0TOope WHGbOpMaLyy,
HeoOX0UMOM /1S BBINIO/IHEHUsI y4eOHbBIX 3a/jay; MUCIOIb30BaTh MHGOPMALIOHHO-KOMMYHHUKATHBHbIE TEXHOMIOIMH
W pas3IMuHble TIOWCKOBbIE CHCTEMBl; CaMOCTOSITeIbHO BbIOMpaTh ONTUMAbHYI (OpPMYy IpeACTaBlIeHHUs
uH(MopMany (CxeMbl, rpayKH, AUarpaMMBbl, TaOIHLB], PUCYHKH U T. I1.);

yYMeHHsI UCII0/Ib30BaTh HayUHBIN SI3bIK B KauecTBe CpefcTBa paboThl C XUMHUUECKOW MH(pOpMaLiuel; IPUMEeHSTh
MeXKIpeAMeTHbIe (Qu3ryecKre ¥ MaTeMaTHUeCKHe) 3HaKU U CUMBOJIBIL, OpMYJibl, abOpeBHaTypbl, HOMEHK/IATYPY,
WCII0/Tb30BaTh ¥ Tpeo0pa3oBbIBaTh 3HAKOBO-CUMBOJIYECKHE CPeACTBA HarsgHOCTH.

OsnazieHve CHCTEMOU YHUBEPCANbHBIX YuebOHbIX KOMMYHUKAQMUBHBIX Oeticmeuli obecrieunBaeT
cOpMHPOBAHHOCTE COLMA/TLHBIX HABLIKOB OOIIIeHVsI, COBMECTHOM /IeSITe/TbHOCTH, B TOM UHCTIe:

YMmeHust 001eHusl (MMCbMEHHOH U YCTHOM KOMMYHUKALIMH):

Npe/iCTaB/IsTh I0yyeHHble pe3y/bTaThl NO3HABAaTe/NbHOW [eATeSIbHOCTH B YCTHBIX M IHCBMEHHBIX TeKCTax;
nyO/MYHO  BBICTYIaTb  C  TIpe3eHTalyeld  pe3y/IbTaTOB  BBIMOJHEHWS  XUMHYECKOTO  3KCIeprMeHTa
(uccneroBaTeIbCKOM J1aO0PAaTOPHOM WM TIPAKTUYECKOM paboThl, yueOHOro MPoeKTa);

B XOJle [Wajora W/WIM [AUCKYCCHM 3aJaBaTb BOMPOCHI MO OOCY)XXZaeMOW TeMe U BBICKAa3bIBaTh UJIEH,
(hopMyTMpOBAaTE CBOY MPe//I0KEHHsT OTHOCUTE/IBHO BBITIOJTHEeHUS TIPe/|I0’KeHHOM 3a/jauy;

YMeHusI yueGHOr0 COTpy/JHHUYECTBA (TPyNIoBas KOMMYHHUKAIM):

y4YacTBOBAaTh B TPYMIOBBIX (JopMax pabOThI: MJIAHKMPOBATH OPraHU3ALIMI0 COBMECTHOMN PabOThI, ONPeesaTh CBOIO
pOJIb, pacIipefiesisiTh 33Ul MeXJy UleHaM{ TPYIIbI; BBIMONHITH CBOIO YacTh paboThbl, KOOPAMHUPOBATH CBOU
JeHCTBUS C JelCTBUSMU JpYTMX WIEHOB KOMaH/bl, OTpeJessTh KPUTEpUH 10 OLleHKe KauecTBa BbIIIOJHEHHOM
paboThr;

peluaTh BO3HUKAIOLHe IPob/ieMbl Ha OCHOBe y4éTa OOIMX MHTEePeCOB U COTIAaCOBAHUS MO3UILIMH, y4acTBOBaTh B
obcyxaeHnn, 06MeHe MHEHHUSIMH, «MO3TOBOM ILITypMe» ¥ ADYTUX (OpMax B3auMOJIeHCTBUS;

OenaZieHre yHUBEPCAAbHbIMU y4eOHbIMU pe2yasimugHbIMU OelicmeusiMu BKJTFOUAeT pPa3BUTHE CaMOOpraHHW3alud,
CaMOKOHTPOJIsI, CAMOKOPPEKIINH, B TOM UKCIIE:

YMeHus pemiath yueGHbIe H HCC/IE0BATETbCKHE 3a/jauu:

CaMOCTOSATENIbHO BBIOMpaTh criocob pemieHuss yuyeOHOW 3a/jauM (CpaBHMBATh HECKOJIBKO BApUAHTOB pelleHUs,
BbIOMpaTh Haubosee MOAXOAAIMN C YUETOM CaMOCTOSITE/ILHO BbifleIeHHBIX KPUTEPHEeB), TUIAHUPOBAThL CBOIO paboTy
MpU pellieHnH yueOHOM Win KCCie1oBaTe/TbCKOM 3aaum;

Ha OCHOBe TO/MyYeHHBIX pe3y/IbTaToB (OPMy/IHUpOBaTh 000OIIEHHS W BBIBOZABI, MPOTHO3MPOBaTh BO3MOXKHOE
pa3BUTHe TIPOLIECCOB; aHAIM3UPOBATh Pe3y/IbTaThl: COOTHOCHUTb CBOM [IeMCTBHS C TJIAHUPYEMBIMH pe3y/IbTaTaMH,



OCyLIeCTB/IATb CAMOKOHTPOJIb OeATEe/JTbHOCTHU; KOPPEKTHUPOBAThb CBOIO [AeATE€/JTbHOCTbL Ha OCHOBE CaMOdHd/M3d H
CAMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IbTATBI

IMpegMeTHBIe pe3y/ibTaThbl BK/IIOYAIOT: OCBOEHHe OOYYarOLIMMKCS HAyYHBIX 3HAaHWH, YMeHWH W CrocoboB
JercTBUH, crequduUyeckKux i TIpeAMEeTHOW 001acTh «XWMUsI»; OCHOBbI HAyYHOTO MBIIIEHUS; BUJbI
JlesITe/IbHOCTH TI0 TIOJTyYeHHI0 HOBOT'O 3HAHUsI, er0 MHTePIIPeTaly, MpeoOpa3oBaHNIo U TIPUMEHEHHIO B Pa3/INUHbBIX
yueOHBIX ¥ peaslbHbIX KU3HEHHBIX yC/IOBHUSX; 00eCreurBalOT BO3MOKHOCTD YCIIELTHOTO 00yUeHHs Ha CrIefyroLieM
ypoBHe 06pa3oBaHusl.

[TpegMeTHBIE pe3y/IbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD ¥ 00YUAIOIUXCS C/IEAYIOLINX YMeHHH:

1) packpbiBaTh CMBIC/I OCHOBHBIX XMMHUECKUX TMOHSATUN: XUMUUeCKHM 3/IeMeHT, aToM, MOJIeKyJla, MOH, KaTHOH,
aHMOH, 3JIeKTPOOTPHULATeIbHOCTb, CTeNeHb OKHUC/IeHHs], XMMUUecKast peakLusi, TeTyIoBOH 3¢ ¢eKT peakLuu, MOJb,
MOJISIPHBIN 00BEM, PaCTBOP; 3JIEKTPOJIUTEI, HEIEKTPOJIUTHI, 3/IEKTPOJIMTHYECKast AUCCOLMALINS, Peakii UOHHOTO
obMmeHa, rupoan3 cosell, obpaTumble U HeoOpaTUMble peaklU, OKHCIWTeNbHO-BOCCTAHOBUTE/bHbIE peakluy,
OKUC/IUTEb, BOCCTAaHOBUTE/b, OKWC/IEHWE U BOCCTAaHOB/IEHWE, 3JI€KTPOJIM3, aIoTpomus, am(oTepHOCTb,
XUMHUYecKasi CBsi3b (KOBa/leHTHasl, MOHHasl, MeTa/uIMueckKasl), MeXMOJIeKy/spHble B3aUMOJeNCTBUS (BOJOpPOJHAs
CBsi3b, CWibl BaH-fiep-Baanbca), KOMIUIEKCHble COeJUHEHUsl, KpUCTa/UIMUecKde PpeléTKU (MIPUMMTHBHAs
KybOuueckas, 0OOBEMHO-I|EHTPUPOBaHHAsi KyOWueckasi, TpaHel|eHTPUPOBaHHAs KyOuueckasi, TeKcaroHajbHas
TUIOTHOYTIAaKOBaHHasl), KOPPO3Usl METa/IOB, CIIJIaBbl; CKOPOCTb XMMHUECKON peaklyy, Karalu3, XUMHUYecKoe
paBHOBeCHe, 3/1eMeHTbl XMMHUeCKOH TepMOJMHAaMHMKHA KaK OJHOW M3 TeOopeTHUeCKMX OCHOB XHUMMWH; TIpe/iesIbHO
Jomnyctumas KoHueHTpauus (I11K);

2) WUTIOCTPUPOBaTh B3aWMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATUH (CM. M. 1) ¥ NPUMEeHSTh 3TU MOHATUS NPU
OTTMCaHWH BELeCTB U UX MPeBpPallleHuH;

3) UCIo/b30BaTh XMMMUECKYH0 CHMBOJMKY [JIsi COCTaB/eHUs (DOpMyJs BellleCTB M YypaBHEHUH XUMHUYeCKHX
peakuui;

4) onpefienATh BalIeHTHOCTb W CTeTIeHb OKHC/IeHHUs] XMMUUeCKHUX 37IeMEHTOB B COeJUHEeHUSIX Pa3/IMYHOro COCTaBa;
TIPYUHA/JIE)KHOCTb BeIjeCTB K ONpe/leIEHHOMY K/aacCy COelMHeHW Mo QopMmy/aM; BHAbI XHMHUYECKOM CBS3U
(KOBasleHTHOM, MOHHOM, MeTa//IMUeCcKO) B HeOpraHMYeCKUX COeJMHEHUSIX; 3apsi/i MOHA 110 XUMUYeCKOU opmyIie;
XapakKTep CpeZibl B BOJHBIX PaCTBOpax HEOPraHMUeCKUX COeAWHEeHHH, THIT KPUCTa/UTMTUeCKO PelIéTKH KOHKPeTHOTO
Bell|eCcTBa;

5) packpeiBaTh cMmbica Ilepuopuueckoro 3akoHa [l. 1. MeHpeneeBa U [1eMOHCTPUPOBaTh €ro IOHUMaHUE:
OTMCHIBATh U XapaKTepu3oBaTh TabiuuHyro dopmy [leprogndecKkoii cCUCTeMbl XUMUUECKHX 7IEMEHTOB: pa3/ifyarh
TIOHSITUS «A-Tpymmia» U «b-TpyMa», «Majble MepHObl» U «OOJbIINe MEPHO/bI»; OOBICHATH CBSI3b TOJIOXKEHHUS
semMeHTa B Ileproguueckoii cucteme C pacripefiesieHleM 3/1eKTPOHOB I10 SHePreTHYeCKM YPOBHSIM, TTO/[yPOBHSIM U
opOWTaasiM aTOMOB TMEPBBIX YeTHIPEX I1€PHOJOB; BBIJENSTh OOI[He 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB
3/IEMEHTOB U WX COeIMHeHUH (KMCIOTHO-OCHOBHBIX M OKHC/IUTENIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCHIOB U
THJPOKCH/IOB) B ITpe/iesiax MaslbIX MePHUOZOB 1 T7IaBHBIX TIOATPYIII C YYETOM CTPOEHHS UX aTOMOB;

6) packpbIBaTb CMBICT TEOPUM 3JIEKTPOIMTUUYECKOW [AMCCOLMAlUM, 3aKOHa I'ecca M ero cjaefCcTBUM, 3aKOHa
JeUCTBYIOIIMX MacC, 3aKOHOMepPHOCTeW W3MeHeHMsI CKOPOCTH XWMHMUYEeCKOW peakLM, HarpaBleHWs CMeLeHUs
XMMHYeCKOT0 paBHOBECHS B 3aBUCHMOCTH OT pas3/IMuHbIX ()aKTOpPOB;

7) KJlacCU(pULIMPOBaTh XUMHUECKHe 3/1eMeHThbl; HeOpraHuuecKre BelljecTBa; XMMHUUeCKHe peaklyH (M0 YUCIy U
COCTaBy y4aCTBYIOIIMX B PeaklMy BeIeCTB, 10 TeIIoBOMY 3¢ deKTy, II0 arperaTHOMy COCTOSTHUIO PeareHToB, T10
H3MeHeHHIO CTeleHel OKHC/IeHUsI XUMHUUEeCKHX 37IEMeHTOB, 110 00paTUMOCTH, 0 YUaCTHIO KaTa/Ir3aTopa);

8) xapakrepu3oBaTh (OMMCHIBaTL) 00IMe XMMUUYEeCKHe CBOMCTBA BEIeCTB Pa3lMYHBIX KIaCCOB HEOPraHHUUECKUX
CoelMHEeHHUH, TIOATBEPsK/asi 3TO OIMMCaHWe TPHMepaMH MOJIEKY/ISIPHBIX W MOHHBIX YPaBHEHHH COOTBETCTBYIOIMX
XVMHUECKUX peakLui;

9) cocTaBnsiTb ypaBHEHWS: 3JIEKTPOJUTHUECKOM [AMCCOIMAlMM KWUC/IOT, IIe/louell W Ccojeld; TOJHbIE WU
COKpall|éHHbIe YpaBHEHHUs peaklMii MOHHOTO 0OMeHa; peakLui, TOATBePKJAlOIINX CyIleCTBOBaHUe IeHeTHUeCKOoH
CBSI3U MeX[y BellleCTBaMM pa3/IMUHbIX KJIaCCOB; PACKPhIBATh CYIIHOCThH MPOL}eCCOB I'MAPO/M3a Cojlel oCpefiCTBOM
COCTaBIeHWs KpAaTKUX MOHHBIX W  MOJIEKY/SIDHBIX ~YpPaBHEHHIH peaklii, CYIJHOCTb OKHCJIUTETbHO-
BOCCTAHOBUTE/IbHBIX PeaKLHi IMOCPeICTBOM COCTaB/IeHHs 3JIeKTPOHHOrO 0ajlaHca 3THUX peakLUi; MpeZCcKa3biBaTh
XapakKTep Cpe/ibl B BOJAHBIX PACTBOPAX COJIeH;

10) xapakTepu3oBaTh (OIMHCHIBAaTh) (GU3NUECKHe W XMMHUYeCKHe CBOMCTBA MPOCTBHIX BeljecTB (KHUCI0POJ, O30H,
rpaduT, aiMa3s, KpeMHH, 60p, a30T, dbocdop, cepa, XI0p, HATPHM, Ka/lUH, MarHui, Kanblii, altOMUHUH, XKeJe30,
Me/lb, IIMHK, cepeOpo) M 00pa30BaHHLIX MMM CJIOXKHBIX BeIleCTB, B TOM UYHCJIe UX BOAHBIX PAaCTBOPOB (aMMMaK,
XJIOPOBOJOPOJ, cepoBofopo/, okcuabl yriaepoga (1L, IV), kpemuus(IV), asota (I, I1, IIL, IV, V) u docdopa (I1I, V),
cepsl (IV, VI), cepHucrasi, cepHasi, a30THas1, (hochopHasi, yrosbHasi, KpeMHHeBast KUCJOTbI, OKCH/bI U TH/IPOKCHbI
mMetasioB IA—ITA-rpynm, amomunus, meau(1l), upHka, >xkenesa (II u I11)); mosICHATL COCTaB, OT/ie/IbHBIE CIIOCOOBI
TIO/Ty4YeHUsI U CBOWCTBA CJIOXKHBIX BellleCTB (KUC/OPOZCO/epyKallye KUCIOTEI XJI0pa, a30TUCTasi, OOpHasi, YKCyCHast
KWCJIOTHI U MX cony; ranoreHnzp! kpemausi(IV) u docdopa (111 u V); okeng u ruppokcny xpoma(Ill), mepmanranat
KaJms);



11) ommchBaTh poO/ib BaKHEHMIIMX HW3y4yaeMbIX BeIeCTB B TPUPOJHBIX TpOLieccax, BAWSHUE Ha JKUBbIE
OpraHv3Mbl, NPUMEHeHWe B PpaslWYHBIX OTPAC/IsAX HSKOHOMHKH, WCIIOb30BaHWEe [jIs CO3[AHHSI COBPEMEHHBIX
MaTeprasioB 1 TeXHOJIOTHij;

12) NpoBOAUTH peaklMy, MOATBepsKJAarolljie KauyeCTBEHHbII COCTaB pa3/IMUHbIX BellecTB, paclo3HaBaTb
OTBITHBIM IYTEM COZlep>Kalljiiecsi B BOJHBIX PacTBOpax HOHBL XJIOpH[-, OpOMHUJ-, HOAWA-, Cynbdar-, docdart-,
KapOOHAT-, CWUWKaT-, CyJb(UT-, Cy/nbUA-, HATPAT- U HUTPUT-UOHBI, THUAPOKCH[-UOHBI, KaTHOHBI aMMOHMS,
MarHus, KajabLys, aTlOMUHUS, XXesle3a(2+) U xxene3a(3+), megu(2+), JUHKa;

13) 0OBSICHITE ¥ MPOTHO3WUPOBaThb CBOWCTBA BAa)KHEHIIMX M3ydaeMbIX BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U
CTPOEHUs, TIpUMeHeHVe BeIIeCTB B 3aBUCHMOCTH OT WX CBOMNCTB, BO3MO)XHOCTh TPOTEKaHUSI XMMHUECKHX
TpeBpallleHnid B Pa3IMUHbIX YC/IOBUAX Ha OCHOBE PACCMOTPEHHBIX 3/IEMEHTOB XUMUYECKOW KHUHETUKH W
TepMOJVHAMUKWY;

14) BBIUMC/IATE OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO M MOJISIDHYHO Macchl BeljeCTB; MaCCOBYIO JIOJIF0 XHMHUYECKOro
371leMeHTa 10 ¢opMy/e COeJUHEHHS; MacCOBYIO JIOJHO Bell[eCTBA B PacTBOPE; MOJbHYIO [OMI0 XUMHUYECKOro
3/IeMeHTa B COeJJMHEeHUM, MOJISIPHYIO KOHL|EHTpalM0 BellleCTBa B PacTBOpe; HAaXOAWUTb IPOCTeHIyo (GopMy1y
BeIlleCcTBa 0 MaCCOBBIM W/ MOJIBHBIM [IOJISIM 3/IeMEHTOB; TPOBOJUTH PACUéThl 10 ypPaBHEHWSM XMMHUECKHX
peakLiii ¢ y4éTOM HeJOCTaTKa OFHOTO M3 PeareHTOB, NMPAKTUYeCKOro BBIXOZA MPOJYKTA, 3HAUeHHs TerIoBOrO
3¢ deKTa peakLuH; OTpeessTh COCTaB CMecek;

15) cnemoBaTh mpaBuiaM Ge3omacHoi paboThl B /1aGOpaTOPUM TPU KCTIO/Ib30BAHUUA XMMUYECKOH TOCYIbl U
obopyZoBaHMs, a Take IpaBWIaM OOpallleHHs] C BelleCTBAMH B COOTBETCTBHUM C HWHCTPYKLMSIMU BBINIOTHEHHS
J1ab0paTOPHBIX OIBITOB U MPaKTUYECKUX paboT 10 Mo/IyyeHHIo U cobrpaHHio ra3000pasHbIX BeljecTB (aMMHUakKa U
YTJIEKUCJIOTO Tas3a) W pelleHHI0 SKCIIepUMEeHTalbHBIX 3afau I0 TeMaM Kypca; MpeACTaB/sTh pe3yJbTaThl
JKCIieprMeHTa B (hopMe BBIBOJIOB, 0KA3aTelbCTB, FPa(UKOB, TaO/ML] 1 BBISIB/IATH SMIMPUUECKHEe 3aKOHOMEePHOCTY;

16) IpUMeHSITE OCHOBHEIE OTIEPAllMH MBICTUTELHOU JIeSTeTbHOCTH (aHalu3 U CHHTe3, CpaBHeHUe, 000011eHue,
CHCTeMaTH3aLfI0, BhISB/IeHHe TTPUINHHO-CIe[CTBEHHBIX CBs3ei) IMpY W3y4YeHUHM CBOMCTB BEILeCTB M XUMUYeCKHX
peakiii; BaZieTh eCcTeCTBEeHHO-HAayUHbIMM MeTOJaMH TI03HaHus (HaOusofieHWe, W3MepeHHe, MOJeNVpOBaHUe,
9KCIIepUMEHT (peasibHblil U MBICTIEHHBIN);

17) npumeHsTh TpaBUsa Oe30racHOro oOpalljeHHsl C BelljecTBaMU, WCIIOAb3yeMbIMH B TOBCEHEBHOW >KU3HH,
npaBuU/la TOBeJeHUs B Lejsx cOepekeHUsl 3[0POBbsi U OKpYy’Karollell IIPUPOJHOM cpefibl; NMOHUMAaTh Bpe[
(oracHOCTb) BO37€MCTBUSI HA >KUBBIE OPraHW3MbI OINpeJeNéHHBIX BeILeCTB, MOSICHATH Ha MPHUMepax CII0COObI
yMeHBbILIeH!s] U NTpe/IOTBPaLLieHus] UX BPeAHOT0 BO3/eICTBYS, 3HaUeHre KUPOB, OeJIKOB, YIIeBOZOB il OPraHu3Ma
YeJIoBeKa;

18) wncnosnp30BaTh TMOMyYeHHbIe TIpefCTaBiIeHUs O cdepax MpodecCHOHATbHON [esiITe/TbHOCTH, CBSI3aHHBIX C
HayKOW M COBpeMEeHHBIMU TEeXHOJIOTHSIMH, KaK OCHOBY /ijisi MPO(eCCHOHAIBHOW OpUEeHTalu U /sl 0CO3HAHHOTO
BbIOOpa XWUMHM KaK MPOQUILHOTO TMpeAMeTa TIPU MPOJO/DKEHUH OOyueHHs Ha YpOBHe CpefHero o6Liero
obpa3oBaHusI.

19) yuacTBOBaTh BO BHEYPOUHOM IPOEKTHO-UCC/Ief0BaTe/bCKON JIesITe/IbHOCTY XUMHUECKOM U XHUMHKO-
9KOJIOTUYeCKOM HarpaB/ieHHOCTH, TPUOOpPeCTd ONbIT TpOBefeHHsT YueOHbIX HCCIeA0BaHUNA B  YC/IOBUSX
obpa3oBaTeIbHBIX OPraHKU3alvi, a TAK)Ke OpraHu3alui (LIeHTPOB) JOTIOIHUTEILHOTO 00pa30BaHus [IeTel.
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