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IHosicHUTEILHAA 3ANNCKA

PaGowass mporpamMMa mo XuMHH pa3paboTaHa Ha OCHOBE CIIEAYIOIIMX HOPMATHBHBIX

JOKYMCHTOB!



— 3akon P® «O06 o6pazoBanuu B Poccuiickoni deneparum» Ne 273-D3 ot 29 nexadbpst 2012
rona (crateu 12, 13, 19, 28, 30, 47);

— IIpuxaz MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit ®@enepauuu ot 05.03.2004r.
Nel089  «O6  yrBepknmeHuun  GeAcpalbHOrO  KOMIOHEHTa  TOCYJapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB HAYaJIbHOrO OOIEro, OCHOBHOTO OOIIEro U CpPeIHEero
(oO1rero) oOpa3oBaHUs» C H3MECHEHUSIMU;

— IIpumepHas nporpamma OCHOBHOI'O 00IIEro 00pa3oBaHUs 10 XUMUU;

— OOpa3zoBarenpHas MporpaMMa OCHOBHOTO o01iero oopazoanusi MBOY PspkeHckoit comn

uM. ['epost Coserckoro Coroza B.B. Ecaynenko;
— IIpuka3z MunoOpuayku Poccun ot 31.03.2014r. Ne 253 «O06 yrBepkaeHuu ¢deaepaabHOro

HEepeYHsl YYeOHUKOB, PEKOMEHIYEMbIX K HCIIOJBb30BAHUIO IPU pPEaH3allMyd HMEIOIIIX
TOCYJIapCTBEHHYIO aKKPEIMTALUIO O00pa30BaTENbHBIX IPOrPaMM HAYAIBHOTO OOIIero,
OCHOBHOT'O 00IIIET0, CpeTHEro 001Iero 00pa3oBaHUs .

Pabouas nmporpamMma OpUeHTHPOBAHA HA YUCOHHUK:

Pyosumuc I'.E., ®envoman @.I. Xumusn. 9 knacc. Mockea, Ilpoceewsenue, 2017 2.

CornacHo y4eOHOTO IUIaHa Ha M3y4deHue Xxumun B 9 kiacce orBoguTcst 68 gacos. 1o yuebHO-
KaJIeHJapHOMY IpauKy KOJMYECTBO 4acoB - 68.

W3 aBTOpCKO# mMporpamMMbl HCKJIFOUEHA YacTh y4eOHOro marepualia, KOTOPBIH OTCYTCTBYET B
00s13aTeIbHOM MHUHHUMYMC COJACPKaHHUA OCHOBHBIX O6pa3OBaTeJII>HI>IX nporpamMmm IJjid OCHOBHOH
IIKOJIBI, TAKXKC MCKIIOYCHBI HCKOTOPLIC ACMOHCTPALIMOHHBIC OIIBITHI 1 Ha60paTOpHI)IC pa6OTI)I n3-3a
OTCYTCTBUS B JIaDOPAaTOPHUU COOTBETCTBYIOIIMX PEAKTUBOB, HCKIIFOUEHBI WIIM 3aMEHEHBI HEKOTOPbIE
JIEMOHCTpPAIIMOHHbIE ¥ Ja0OpaTOPHBIE OMBITHL, TPEOYIOIIME CIOXHOTO OOOpYIOBaHHS WU

PEAKTUBOB, MMPCACTABIIAIOIINX OMMACHOCTb JIA 3JO0POBbA YHalIUXCA.

INJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
I[IpenmeTrHbiMu  pe3yabTatamu  ocBoeHHs (OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMBbI

OCHOBHOTO 00IIIeTO 00pa30BaHMUsI SIBISIOTCS

1)opMHpOBaHUE MEPBOHAYAIBHBIX CHCTEMAaTH3MPOBAHHBIX MPEICTABICHUN O BEIECTBaX, UX



NPEBpalllCHUSIX W TPAKTUYECKOM TMPUMEHEHWH; OBJAJICHUE TMOHATUWHBIM ammapaToM |
CHUMBOJINYECKUM SI3bIKOM XHMUU;

2)0co3HaHHE 0OBEKTUBHON 3HAYMMOCTH OCHOB XMMHUECKOIN HayKH Kak 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XHUMHUYECKUX MPEBpAIICHUN HEOPraHMYECKUX M OpPraHMYeCcKHX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHUW JKUBOWM ¥ HEKUBOH NPUPOJBI, YIIIyOJICHHE TMPEACTABICHUH O
MaTepUaIbHOM E€UHCTBE MUPA;

3)OBNaICHUE OCHOBAMU XWUMHUYECKOW T'PAMOTHOCTU: CIIOCOOHOCTBIO AaHAJIU3UPOBATh H
O0OBEKTUBHO OIICHHBATh >XMU3HEHHBIC CUTYyaI[MH, CBS3aHHbIE C XUMHEH, HaBbIKAMH O€3011aCHOTO
oOpailleHusl ¢ BEIIECTBAMHU, MCIIOJIb3yEMbIMH B MOBCEIHEBHOM KU3HU; YMEHHEM aHAJIU3UPOBATh U
IUTAHUPOBATh SKOJIOTUYECKH Oe30MacHOe OBEJCHHE B LENAX COEPEKEHUS 310POBhs U OKPYKAIOLIeH
Cpelibl;

4)popmupoBaHME yMEHUU YCTaHABIMBATH CBSI3W MEXAY pealbHO  HAONII0JaeMbIMH
XUMHUYECKUMH SIBICHUSIMH W TPOIECCaMH, MPOUCXOASIIMMU B MUKPOMHpE, OOBSICHATH HMPUYUHBI
MHOr000pa3usi BELIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKXKE 3aBUCHUMOCTb
IPUMEHEHHUS BELECTB OT UX CBOMCTB;

5)[IpHOOpPETEHUE OTbITA UCTIOIB30BAHUS PA3IUYHBIX METOJJOB U3yUEHUS BEIECTB; HAOIIOICHUS
32 HUX TpPEBpAlICHUSMH TPU TPOBEACHUM HECIOXHBIX XHUMHUYECKHX HKCIEPHUMEHTOB C
UCTIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHHS U TIPHOOPOB;

6)yMEHHME OKa3blBaTh NEPBYIO IOMOIIb IPHU OTPABICHUSAX, OKOraXx MW JApPYyruxX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJaOOPaTOPHBIM 00OPYAOBaHUEM;

7)oBnajieHue npuémMamMu paboTsl ¢ MH(OpMAIe XUMUUYECKOTO COIepKaHus, PeACTaBIeHHON
B pasHo# ¢dopme (B BHIe TeKcTa, (Gpopmyl, rpaduKoB, TaOJIUYHBIX AaHHBIX, cxeM, (ororpaduii u
ap.);

8)co3/1aHNe OCHOBBI JUIsl (JOPMHUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIITYOJIECHUIO XUMHUYECKUX
3HaHUH M BbIOOpa XUMHMM KakK NpO(QWIBHOTO IMpeaMeTa MpHU NepexoAe Ha CTYNEHb CpEeIHEero
(monHOrO) O0IIEer0 0O0pa3oBaHus, a B AAJbHEHIIEM U B KayecTBe cepbl cBoel MpodeccuoHaIbHOM
JeSITEIIbHOCTH;

9)(opMHUpOBaHKE NPEICTABICHUI O 3HAUEHUH XUMHUYECKOM HAyKH B PEIICHHMHM COBPEMEHHBIX
HKOJIOTHYECKUX NpoOJeM, B TOM YHCIE€ B NPEAOTBPALICHUHM TEXHOT€HHBIX M OSKOJIOTHYECKUX

Katactpod.

B PE3YIbTATC U3YUCHUA XUMHNU YUYCHUK JOJIKCH 3HAThH!:

® XUMHUYECKYIO CUMBOJIMKY: 3HAKH XHMHYECKUX AJIEMEHTOB, (DOPMYJIbI XHMHUYECKHUX BEIIECTB U
YpaBHEHUSI XUMHUYECKUX PEAKITU;

® BUKHEWIIINE XUMHYECKUE MOHATHSA: aTOM, MOJEKYJa, XUMHYECKasi CBS3b, BELIECTBO U €r0
arperatHble COCTOSIHUSA, KiaccH(HKAIUs BEIIECTB, XMMUYECKHE pEeaklUu M WX Kiaccuduxarms,
AJIEKTPOJUTUYECKAS TUCCOLINAIINS;



® OCHOBHBIE 3aKOHbl XUMHH: COXPAaHEHUs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3AKOH;

YMETh:
® Ha3bIBaTh.: 3HAKM XHUMHYECKHX DJIEMEHTOB, COCIMHEHUS M3YYEHHBIX KJIACCOB, THUIIbI
XAMHYECKUX PEAKIUM;

® 00BSACHATH: (PUBUUYECKUH CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEpAa XMMHUYECKOTO JJIEMEHTA,
HOMEpPOB TpyNIbl M NEPUOAA, K KOTOPbIM OH NIPUHAIJIEKUT B nepuoandeckon cucreme JI.U.
MenneneeBa; 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB B MpeJAeiiaX MaJIbIX MEPUOIO0B U
TJIABHBIX MMOATPYII; TPUYUHBI MHOTOOOPA3Hs BEIIECTB; CYITHOCTh PEaKIIUii HOHHOTO OOMEHa;

® XapaKTEepPU30BaTh: XHUMHUYECKHE O3JIEMEHTHl (OT BOJOpOJA OO0 KajlblMs) Ha OCHOBE HX
MOJIOXKEHUsT B mepuoanueckor cucreme JI.M. MeHneneeBa U 0COOCHHOCTEH CTPOCHUS UX aTOMOB;
CBsI3b MEXIY COCTaBOM, CTPOCHHEM W CBOWMCTBAMHU BEIIECTB; OOIIME CBONCTBA HEOPTaHUYECKHX H
OPraHUYEeCKUX BEIIECTB;

e ONIPE/ICNIATh: COCTaB BEHIECTB IO uX (¢GopMmysiaM; NPUHAIICKHOCTh BEIIECTB K
ONpPENIEICHHOMY KJIACCY COEIMHEHUH; BAaJIEHTHOCTh M CTENEHb OKHUCIEHUS JJIEMEHTOB B
COCIMHEHMSAX

® COCTaBIIATh: (DOPMYJIBI OKCHJIOB, BOJOPOIHBIX COCAMHCHHI HEMETAJIOB, THUAPOKCHIOB,
COJIEH; CXEMBI CTPOEHHUS ATOMOB IE€PBBIX JIBA/ILIATH 3JIEMEHTOB NIEPUOIUYECKON CUCTEMBI; YPaBHEHUS
XAMHYECKUX PEaKIUi;

e 00pamarbcs ¢ XUMHYECKOH MOCYI0M 1 1a00paTOPHBIM 000PYIOBAHHEM:;

® PacIO3HABATh OMBITHBIM ITYyTEM: KHCJIOPOJ, BOJOPOJ, YIVICKUCIBIM ra3, aMMHaK; PacTBOPHI
KHCIIOT U TIEJI0UeH, XJIOPHI-, CYIbdar-, KapOOHAT-HOHBI, HOHBI aMMOHMUSI;

® BEIYHCIISITH: MAaCCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTa Mo (HOpMyJie COSAMHECHHS; MACCOBYIO
JIOJIF0  PAaCTBOPCHHOT'O BEIIECTBA B PACTBOPE; KOJIUYECTBO BEIIECTBA, OOBEM WIM Maccy II0
KOJIMYECTBY BEIIECTBA, 00bEMY HIIM MAcCe PEareHTOB WJIM IPOAYKTOB PEAKIIHH,

HCIIOJIB30BaTh HpI/IO6peT€HHI)I€ SHaHUA W YMCHUA B HpaKTI/I‘IGCKOI\/’I JACATCIBPHOCTH U
HOBCG,HHCBHOﬁ KHU3HU AJIA:

e Ge30macHOro o0OpallleHus C BelleCTBaMU U MaTepHallaMu;

® DKOJIOTUYECKH TPAMOTHOTO TMOBENICHHSI B OKpPYXKAIOMIeH cpefe, MIKOJIbHOW JadopaTopuu U B
ObITY.

Paznen 1. MHoroodpasue XuMH4eCKHX peakui
B pe3ynbrare u3ydeHus pasjena ydauuecs J0JKHbI

3HaTh

® gajcHenimue Xumuyeckue nouamua: Kiaccudukanys XMMUYECKUX peakuui pa3iInyHbIMU
crioco0amu, OKHCJIUTEIbHO-BOCCTAHOBUTENIFHBIE ~ PEAKIIMU, OKHUCJICHHE, BOCCTAHOBJIICHHUE,
OKHUCJIUTEIh, BOCCTAHOBHUTENb, CTETIEHb OKUCIICHUS; TEIUIOBOM 3(PPEeKT XUMUIECKOM PEaKIuu, 3K30 U
SHIOTEPMUYECKHE PEAKIIMH, CKOPOCTh XHMHUYECKON pPEaKIMu M 3aBUCHUMOCTH €€ OT DPa3IuYHBIX
(bakToOpoB, KaTaau3aTOpbl, WHTHOUTOPHI, XHUMHUYECKOE PAaBHOBECHE, YCJOBHS HEOOPATUMOCTH
PEaKIMH, YCIOBHSI CMEIICHUS XUMHUYECKOTO PAaBHOBECHS;

® JIEKTPOJIUTBI U HEINEKTPOJUTHI, DIIEKTPOIUTHYECKAsT JAMCCOLMALIMS; HOHBI, KaTHOHBI M
AHUOHBI, CTETICHb YJIEKTPOIUTHUECKON UCCOIUAINH, CUITLHBIC SJIEKTPOIHTHI, ClIa0ble JIEKTPOIUTHI,
ONpeAesieHuEe TMOHATHI «KUCIOTBI», «OCHOBAaHMS», «Coauw» ¢ mno3ummii TOJl, peakium HOHHOIO
oOMeHa;

® OCHOGHbBle 3AKOHbI XUMUU: OCHOBHBIE TIOJOXEHUS TEOPUHU  DIIEKTPOIUTHUECKON
nuccounanuu; npuaiun Jle-1larense,

® CYIITHOCTh PEaKIii HOHHOTO OOMEHa.

Ymern

® Xapaxmepu3oeamsp PEaKiuy 0 U3BECTHBIM MMPU3HAKaM KJIacCHU(pUKaIUH,



® 00bACHAMY 3aBICUMOCTh CKOPOCTH PEAKIIUU OT Pa3INYHBIX (PAKTOPOB;

o npumenamsp npuHuun Jle-lllarense 1 onpeneneHus HanpaBIeHUS CMEIIEHUS XUMHYECKOTO
paBHOBECHS,

® 00bACHAMY 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX CTPOEHMSI, CYLTHOCTb JIEKTPOJUTHUYECKON
JTUCCOITUAINH,

® 3anuceléamsy YPaBHEHUs AMCCOLUAIMM KHCIOT, OCHOBAHMM, COJICH; ypaBHEHUS peakuuit
MOHHOTO OOMEHa B MOJIEKYJSIPHOM, IIOJIHOM M COKpAllleHHOM HWOHHOM BHUJE; YpaBHEHHUS
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM METOOM 3JIEKTPOHHOTO OanaHca,

® onpedenams BO3MOXKHOCTD ITPOTEKAHUS PEaKIIUil HOHHOTO 0OMEHa; CTEeNIEHb OKHCIICHUS,

® NPoBOOUmMB SKCTICPUMEHT, coOroaas npaswmia Th.

Pa3znesn 2 Muoroo0pa3ue BemecTs

B PE3YIbTATC U3YUCHUA TCMBI: « Oﬁmne CBOMCTBA HEMETAJJIOB, IF'AJIOT€HbD> YYalllUuCCAa
JOJIDKHBI

3HaTh

IIOJIOKCHHUEC HEMCTAIZIOB M TaJIOI'CHOB B HCpI/IOIIPI‘{eCKOﬁ TaGJII/IIIe H CTPOCHHUEC HX aTOMOB,
HaXO0XICHUE B IIPUPOJC, (1)I/ISI/I‘IGCKI/IC 1 XUMHYCCKHEC CBOﬁCTBa;

e CBOIICTBa XJIOpa, €ro NoJy4YeHUue 1 MPUMEHEHHE;

® CBOICTBA XJIOPOBOJIOPO/IA, COJISTHON KHCIIOTBI U XJIOPHJIOB;

¢ 1a00paTOPHBIN CIOCOO MOTYyYEHUS! COJITHON KHUCIIOTHI, €€ CBONCTBA, KAUYECTBEHHYIO PEaKIIHIO
Ha COJISTHYIO KHCIIOTY U €€ COJIU;

® KQUECTBCHHYIO PEAKIMIO Ha XJIOPUA-HOH.

YMmernb

® Xapaxmepu3o6amsp rajoreHbl Kak XMMUYECKHE JIEMEHTHI;

® 000CHO8blI6AMb CBOVICTBA FaJIOTEHOB KAK TUIIMYHBIX HEMETAJIOB;

® cocmaegnAms ypaBHEHMsI XapaKTEPHBIX AJIs XJIOpa peaKItii;

® 3anucbléamp yPAaBHEHUS XMMUYECKUX PEAKIMM, XapaKTEPHBIX [ COJISTHON KHUCIIOTHI;

® Jaeamp CPaBHUTEIILHYIO XapaKTEPUCTUKY I'aJIOTEHOB;

® GLINOIHAMb XUMUUYECKUH SKCIIEPUMEHT, COOJI0/1ast TpaBUiIa TEXHUKHU OE€30MaCHOCTH.

B pesynbrare nzyuenus temsl: « Kucaopoa u cepa» ydamumecs JOJKHBI

3Hathb

® gajicHenue XumMuyecKue NOHAMUA: AJUIOTPONMS, AJUIOTPOIHBIE BHJIOM3MEHEHMS;
0COOEHHOCTH CTPOEHHSI aTOMOB 3JIEMEHTOB MO PYIIIBI KUCIOPO/Ia;

® CTPOEHHME, CBOMCTBA aJUIOTPONHBIX MOAM(DUKAIMKA Ccepbl, XUMUYECKHE CBOWMCTBA CEPHI, €€
MOJIy4YeHHUE U IPUMEHEHHE;

® COCTaB U CBOMCTBa CEPOBOJIOPOJIA, CEPOBOAOPOJAHON KHUCIOTHI, €e coseit; okcuaa cepol (IV),
CEPHHUCTOM KUCIIOTHI U €€ COJIel; KaYECTBEHHYIO PEaKIUIO Ha CYIb(PUA-UOHBL,

e cocTaB U cBoiicTBa okcuaa cepol (VI); cepHOll KUCIOTHI, €€ coJiel, KAUECTBEHHYIO PEAKIUIO
Ha Cynb(ar-MOHBI; OCOOCHHOCTH B3aUMOJICHCTBUS KOHIEHTPHUPOBAHHOM CEPHON KHCIIOTHI C
MeTaJlJIaMH.

YMmerhb

® Xapakmepu3zoeamps XUMHUUYECKHI 3ieMeHT no mnojoxenutro B [ICXD JI.M.MenneneeBa u
CTPOCHMIO aTOMa;

® NPOZHO3UPOBAMb CBOMCTBA AIIEMEHTOB HA OCHOBAaHUM CTPOEHUS UX aTOMOB;

® 00bACHAMY 3aBICUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHUS;

® Xapaxmepu3oeamsp aIOTPOITHBIX MOAU(PHUKAIUI CEePBI,



® Xapakmepu30eams CBOWCTBA KUCJIOT C TOUKH 3peHust TO/;

® 3anucvléamsp (HOPMYJIbI H3YUEHHBIX BEIIECTB M YpPAaBHEHHUS pEAKIHMM € UX YydacTueM,
yYpaBHEHHUS peakiuil, 0TOOPaKAIOUINX FeHETUYECKYIO CBSI3b;

e 3anucvieams ypaBHeHuss OBP KOHIIEHTpUpOBaHHOM CEPHOM KUCIOTHI C METAJIaMU;

® nP06OOUMb XUMUIECKUN KCIIEPUMEHT, co0ronas npasuia Th;

® peuwiamp YKCIEPUMEHTAIbHBIE 337]a4l HA PACIIO3HABAHUE BEILIECTB;

® n0OmMeEepPIHcOams SKCIEPUMEHTAIBHO KAYECTBEHHBIN COCTaB BEILIECTB;

® GbIYUCIAMb TI0 XUMUYECKUM YPaBHEHHSIM Maccy, 00bEM M KOJIMYECTBO BEIIECTBA OAHOTO M3
NPOJYKTOB pEAaKIMU [0 Macce HCXOAHOIO BellecTBa, OOBEMY WM KOJUYECTBY BEIECTBA,
COAEPKAILETO ONPEAECIEHHYIO JIOII0 IPUMECEN.

B pesynbrate n3yuenus Temsl « A30T u pochop» ydammmecs: JOIKHBI
3HaTh

® gajicHenue Xumuyeckue nOHAMuUA: BOJOPOIHAs CBA3b, JOHOPHO-AKLENTOPHBIA MEXaHU3M
00pa30BaHus KOBAJIEHTHOW CBS3U; COJIM aMMOHUS;

® 0COOGHHOCTH CTPOCHHUS M CBOWCTB aTOMOB JJIEMEHTOB TJIABHOW MOJATPYIIBEI V TPYIIIH;
CTpoeHue, (PU3MUECKHe M XMMHYECKHE CBOMCTBA, MOJyYEHHE M IMPHUMEHEHHE a30Ta — IMPOCTOTO
BELICCTBA;

® CTPOEHHME U CBOWCTBAa aMMHaKa, CIIOCOOBI paclio3HaBaHUS CPEAM JAPYTUX ra3oB, CIIOCOOBI €ro
MOJIyYEHUS U IPUMEHEHUS;

® COCTaB, CTPOCHHUE, CBOMCTBA, NOJYYEHHE W IPUMEHEHHUE COJEH aMMOHUS, Ka4eCTBEHHYIO
pEaKIUIO Ha KATUOH aMMOHUSI;

® COCTaB, CTPOCHHE, CBOWCTBA aMMHaKa, CHOCOOBI €ro TMOJNyYeHHs M paclo3HaBaHHS,
IIPUMEHEHUE;

® CTPOEHHE, CBOMCTBA, ITOJIyYEHNUE U IIPUMEHEHUE a30THON KUCIIOTBI;

® CBOIICTBa, MTOJIy4€HNE U IPUMEHEHUE HUTPATOB, OMOJIOTMYECKYIO POJIb a30Ta;

® COCTaB M CBOMCTBAa aJJIOTPONHBIX BHUAOU3MEHEHUHN (ocopa, HaXOXKAEHHWE B MPUPOJIE,
MOJIy4eHHUE U MpUuMeHeHue gocdopa;

® COCTaB, CBOICTBa, MoJlyueHHMEe W THpuMeHeHue okcuaa docdopa (V), oprodochopHoi
KHCJIOTBI U €€ COJIEH,

e onpeziesieHue TOHATUS «MUHEpajbHble yIOOpEeHMs», Ha3BaHUS M XUMHUYECKHE (HOPMYIIbI
HEKOTOPBIX a30THBIX U (POCPOPHBIX YIOOPEHU, BaXKHEHIIINE MAaKPOIIEMEHTBI 1 MUKPOAJIEMEHTBI, UX
3HAYEHUE NIl paCTEHUM.

Ymers

® Jaeéamp CpPABHUTEIBHYIO XapaKTEPUCTUKY CTPOECHHUS M CBOMCTB DIIEMEHTOB TIJIABHOM
HOArpynnsl V rpynmnsl; 0esoro u kpacHoro ¢gocdopa;

® Xapakmepu3zoeamp a30T KaK XUMUYECKHI AJIEMEHT U MPOCTOE BEUIECTBO, OMOJOTHYECKYIO
POJIb a30Ta, KPYrOBOPOT a30Ta B IPUPOJIE;

® onpedenams ONBITHBIM IIyTEM aAMMHAaK, KATHOH aMMOHUS;

® 3anucvléamp YPAaBHEHUS DPEAKIMM, XapaKTepU3yIOIIMX XMMHUYECKHE CBOMCTBA M CHOCOOBI
noJIyuyeHus BeliecTs, ypaBHeHus OBP, ypaBHeHus peakiiuii, 0ToOpa)karouX reHeTUYECKYIO CBSI3b;

e onpedenams  NPUHANICIKHOCTh BEIIECTB K ONPEICIICHHBIM KilaccaM COEAMHEHHUH, TUI
XUMHYECKON pPEaKIMH, BaJIECHTHOCTD U CTEIIEHb OKUCIIEHUS XUMUUYECKUX JIEMEHTOB B COEJUHEHMSIX;

® HA3bl6AMb COCTUHEHMS U3YUEHHBIX KJIACCOB, ONPENENSTh COCTAB BEIIECTB MO UX (GopMyiam;

® NPOBOOUmMBb XVM. DKCIIEPUMEHT, coOmto1as npasuia Th;

B pe3ynprare nzydeHus TeMbl « YIJepoa M KpeMHHID> ydaluecs JOJIKHBIL:

3HaThL



® 0OCOOCHHOCTH CTPOCHHSI M CBOMCTB aTOMOB JJIEMEHTOB TJIaBHOW moArpymmbl [V rpynimsr;
CTpoeHHe, PU3NYECKUE U XMMHYECKHE CBOWCTBA, MOJIyYeHUE U NMPUMEHEHHE YIiiepoja — MPOCTOTo
BELIECTBA, CYIIHOCTh KPYrOBOPOTA YIJIEPOAa B IPUPOJIE;

® COCTaB, CTpPOCHHUE, CBOMCTBA, MpuMeHeHne okcuuaa yriepona (II) m oxcuma yraepoma (IV),
KauyeCTBEHHYIO peakiuio Ha okcu yriepoaa (IV);

® CBOICTBA YTOJIbHOM KHCJIOTHI M KApOOHATOB, KAUECTBEHHYIO PEaKIHI0 Ha KapOOHAT-UOHBI;

® IMETh NPECTABICHNE M KECTKOCTH BOJIbI U CIIOCO0AX €€ YCTPaHEHUS;

® BAKHEHIINE NPUPOJIHBIE COENMHEHUS KpEMHHUS, CBOMCTBa, NIPUMEHEHUE; CTPOCHHUE
KpUCTAJIIMYECKOM pemeTky okcuna kpemuus (IV), ero cBoiicTBa, IpUMEHEHHUE;

® COCTaB, CTPOEHHUE, CBOMCTBA, MTOJIy4YEHUE, IPUMEHEHNE KPEMHUEBOM KHUCIIOTHI U €€ COJIEH,

® TEXHOJIOTHIO IIPOU3BOJCTBA KePAMUKU, CTEKIIA, YeMeHma.

YmMmerh

® JaBaTb CPABHUTEJIbHYIO XapaKTEPUCTHUKY CTPOEHHUS M CBOWCTB JJIEMEHTOB IJIAaBHOMU
noarpynmnsl [V rpynmnel; cpaBHUTENbHYIO XapaKTEPUCTUKY OKCHJIOB YIJIEPO/Ia;

® XapaKTepU30BaTh YIIEpoa Kak XMMHUYECKMH 3JIEMEHT M IPOCTOE BEILECTBO, aJNIOTPOITHBIE
MOJU(PHUKALMU YIIIEPOAa;

e pacrio3HaBath okcuj yraepoza (IV), kapdoHaT-uoHBI;

® 3aIUCHIBATh YPAaBHEHMs pEaklMi, OTpaKaloIUX XUMHUYECKHE CBOICTBA U CIIOCOOBI
IOJIyYEHHUs BEIIECTB, FTCHETUYECKYIO CBSI3b.

® IIPOBOJUTH XUMUYECKHI IKCTIEPUMEHT, co0ronas npasuia Th;

® IPUBOJUTH MPUMEPHI U3IEINN CHIIMKAaTHON MPOMBILUIEHHOCTH;

® IPOM3BOJUTH BBIYMCIEHUE MacChl WM 00beMa MPOJyKTa peaklUy M0 W3BECTHOM Macce WU
00BEMY HUCXOJHOIO BEIECTBA, COAECPIKALIETO IPUMECH.

B pe3ynbrare n3ydenus TeMbl « MeTauibD»y ydarmecs JOJKHBI:
3HaTh

® garicCHellWUe XUMUYECKUEe NOHAMUA: METAIlINUecKas XUMHUYCSCKas CBA3b, METaINIMYecKas
KpUCTAJUITMYECKas pellieTKa; MeTauTyprus, CIjIaBbl;

® 0COOEHHOCTH CTPOEHHUS M CBOMCTB aTOMOB METAJIOB, UX (pU3MUECKHE U 00IMe XUMUYECKUE
CBOMCTBA;

® CrIOCOOBI MOTYYEHHUS] METAIJIOB; OCOOCHHOCTH CTPOEHUSI U CBOWMCTB aTOMOB, HAaXOXJCHHUE B
npupoje, GpU3ndecKue U XMMUYECKHEe CBOMCTBA, MOJyYeHHUE W MMPUMEHEHUE MIEIOYHBIX, MIEI0OYHO-
3€MENIbHBIX METAJIJI0B, KaJbIUs, ATFOMUHUS, XKejIe3a U UX COCIUHCHUI;

® KQUEeCTBCHHBIC PEAKIIH HA UOHBI;

® TCHETUYECKYIO CBSI3b COCTMHEHMUIA;

® Ba)KHEHIIINE CIUIABBI, KX CBOMCTBA U MPUMEHEHHUE.

YMmerh

® 00bACHAmMb PU3NYECKUI CMBICI aTOMHOTO (TOPSIIKOBOI0) HOMEpa XMMHUYECKOTO AJIEMEHTA,
HOMEPOB TPYNIBI U MEpUoAa, K KOTOPHIM 3JIEMEHT MPUHAJICKHUT B mepuogndeckoit cucreme J[.U.
MeHieneeBa; 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB AJIEMEHTOB B Mpelelax MallbIX IMEpUOJOB U
TJIABHBIX MOATPYII, OOBSICHATH B3aUMOCBSI3h CTPOSHHUS U CBOWCTB;

® Xapakmepu3oeams XUMHUYECKHE CBOWCTBA METAJUIOB, COCTABJISTH YPaBHEHHUS pPEaKUU C
Y4aCTHEM METAJJIOB, YKa3blBaTh WX THI, Ha3blBaThb MPOAYKTHl PEAKLU, 3aMHChIBATh YpPaBHEHUS
PEaKIIHi, OTPAKAIOIINX TEHETHIECKYIO CBA3b;

® 3anucvléamy YpaBHEHUS PEAKLMM MOTyYEHUs METAIIJIOB;

® XapaKkmepu3o0eamsp CBOWCTBA HEKOTOPBIX CIUIABOB U UX PUMEHEHHUE;

® dasamyp CPAGHUMENIbHYI0 XAPAKMEPUCMUKY CTPOEHUS U CBOMCTB aTOMOB 3JIEMEHTOB
IJ1aBHOW MOJArPYMMbI [ rpynmbi;



® pacno3naéamp BEUIECTBA, UCIOJIb3Ysl KAYECCTBCHHBIC PEAKIINY;

® ocyuiecmenams peaKuy, JISKAIUe B OCHOBE LIETIOYKHU IPEBPAILCHUN;

® COCMAa6NAmMb YPABHEHNSI HOHHBIX PEAKIIMH, OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEaKLU;

® Xapakmepu3o6amp ANIOMUHUI 110 IUIaHY, COCTaBJIATb YPABHEHMs PEAKUUH C y4acTHEM
AIIOMHUHUS U €r0 COCIMHEHUH, YKa3bIBaTh UX THUII, HA3BIBATH IPOLYKTHI PEAKIIM;

® XapaKkmepu306amsp €e30 10 IIaHy, COCTABIATh YPABHEHU PEaKLUU C YYaCTUEM XKene3a U
€ro COCIMHEHUH, YKa3bIBaTh UX THII, HA3bIBaTh IIPOLYKThI PEAKIIMIA;

B pesyinbrare nzydeHus TeMsl

« Kpatkuii 0030p BaskHelIIMX OPraHU4YeCKUX COeIMHEeHUID)

y4aluecs TO0JKHBI

3HaTh

e Ba)KHelIIMe XHMHYeCKHe IOHATHA: OpraHWYeCcKas XUMUS, OpPraHMYECKHE BEIECTBa,
XUMHUYECKOE CTPOEHHUE, BAJIEGHTHOCTb, TOMOJIOI'M, TOMOJIOTMYECKUN psiJl, TOMOJIOTHYECKasl pa3HOCTb,
U30MEpHsl, U30MEpHl, MpeAeIbHbIE YIIEBOJOPOIbl, AJKEHbI, AJKUHBI, (YHKIMOHAIbHAs TpYIIIa,
CHUPTHI, KapOOHOBBIE KHUCIOTHI, KAPOOKCUIIbHAS IPYyIIa, CIOKHbBIE A(QUPHI, KUPbI, aMUHOKHUCIIOTHI,
0enKu, MOHOMED, TTOJIMMED, CTPYKTYPHOE 3BEHO, PEAKIMs TOJTUMEPHU3ALIH;

e 001IyI0 (hOpMYITy aTKaHOB, TOMOJIOTUYECKUN PSiI METaHAa, HAXOXKICHHE aJTKAaHOB B MPUPOJE,
[OJIyuY€HUE, CBOMCTBA AJIKAHOB HAa IPUMEPE METaHa, IPUMEHEHHUE;

e 00111y10 ()OpMYITy AIKEHOB, TOMOJIOIMYECKHM sl 3TUIIEHA, TOIyYeHUEe, CBOICTBA alIKEeHOB Ha
pUMepe 3TUJIEHA, IPUMEHEHHUE;

¢ 001IyI0 (hOpMYITy aJTKMHOB, TOMOJIOTHUECKUH PSIJI alleTUIICHA, MTOJTyYeHHEe, CBOMCTBA AJIKMHOB
Ha [IpUMepe aleTUIICHa, IPUMEHEHUE;

e bopMyIBl M BaKHEHIINE CBOWCTBA, MPUMEHEHWE W BIHMSHUE Ha OPraHU3M YeJIOBEKa
OJIHOATOMHBIX CIIMPTOB (METaHOJIa, 3TAaHOJIA), MHOTOATOMHBIX CIIUPTOB (TJIULEPUHA);

e popMysIbl U BaKHEHIIME CBOMCTBA KapOOHOBBIX KHUCIOT (YKCYCHOM), IpUMEHEHHE
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3()UPOB, OMOJIOIrMUYECKYIO POJIb KHUPOB;

® BOKHEHMILINX MpeACTaBUTENEH YIIIEBOAOB, MX MOJIEKYJISIpHbIE (OPMYJIbI, CBOICTBA, 3HAUEHUE
B IIPUPOJIE U B )KU3HU YEJIOBEKA;

® Ha3BaHMUs BAKHEHIIMX aMMHOKHUCIIOT, UX CBOWCTBa, OMOJIOTMYECKOE 3HAueHHUe; (YyHKIHUU
OCJIKOB;

e CBOIICTBa, MPUMEHEHHE MTOJIMMEPOB HA IPUMEPE MOIUITUIICHA, TOJIMBUHUIXIIOPUA.

YMmeTh

® 3aIUCHIBATh MOJIEKYJISIpHBIE U CTPYKTYpHbIE (OPMYJIbl OPraHUYECKHX BEIIECTB, (HOPMYJIbI
CTPYKTYPHBIX U30MEPOB;

® COCTABJIATh IIAPOCTEPKHEBBIE MOJIEIN MOJIEKYJI BEIIECTB;

® COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHbIE (DOPMYJIBI METaHa U €r0 FOMOJIOIOB, H30MEPHBIX
QJIKAHOB,

® XapaKTepU30BaTh OCHOBHBIE XUMUUECKNE CBOMCTBA aJIKAHOB HA IPUMEPE METAHA;

® COCTaBIISATh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (JOPMYJIBI 3TUIIEHA U €r0 TOMOJIOIOB, H30MEPHBIX
QJIKEHOB;

® XapaKTepU30BaTh OCHOBHBIE XUMHUUYECKHE CBOWCTBA AJIKEHOB HA IIPUMEPE ITUJICHA.

® COCTABIISITh MOJIEKYJISIDHBIE W CTPYKTYpHbIE (DOpMyIBl aleTuieHa U €ro TOMOJIOrOB,
W30MEPHBIX aJKUHOB;

® XapaKTepU30BaTh OCHOBHbIE XUMUYECKHE CBOMCTBA aJIKUHOB HA IIPUMEpE alleTUIICHA;

® COCTaBJIATH (OPMYJIIBI MPOCTEUIINX CIUPTOB, 1aBaTh UM XapaKTEPUCTUKH;

® COCTaBIATh (OPMYJIBI MPOCTEUIINX KapOOHOBBIX KHCJOT, CIOXHBIX 3(UPOB, O0OIIYIO
bopMyIy JKUPOB, XapaKTepH30BaTh UX BaKHEHILINE CBOWCTBA;

® XapaKTepU30BaTh Ba)KHENIINE YTIEBObI;

® XapaKTepU30BaTh OMOJIIOTMYECKOE 3HAUYCHUE U CBOMCTBA aMUHOKHUCIIOT U OEJIKOB.



COJAEPKAHUE YYEBHOI'O KYPCA
Pazgen 1. MHorooopasue XuMHUYECKUX peakIuii
Knaccupukanuss XMMHYECKUX pEaKLUMH: peaklMHd COEeIMHEHMS, Pas3JIoKEHUs, 3aMelCHMS,
oOMeHa. OKHCIHUTENbHO-BOCCTAHOBUTENbHbBIE peakiuu. OKHUCIUTENb, BOCCTAHOBHUTEINb, IPOLECCHI
OKHUCJIEHHS M BOCCTaHOBIEHMsS. COCTaBIEHHE YPaBHEHHH OKHCIMTEIbHO-BOCCTa- HOBUTEIBHBIX
peaKIMii C MOMOLIBIO METO/Ia AIEKTPOHHOro OanaHca.
TemnoBbie 3G HEKTh XUMUYECKUX pEaKIfii. IK30TepMUUECKUE U SHAOTEPMHUECKUE PEAKIIUH.



CKOpOCTh XUMHUYECKUX peakiuid. DaKkTopbl, BIMSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIUH.
[lepBoHavaibHOE MIPEACTABICHUE O KaTallU3e.

O6patumsie peakiuu. [IoHATHE O XUMUYECKOM PAaBHOBECHH.

XUMHUYECKHE peaklUUUd B BOAHBIX PACTBOpAX. OJEKTPOJIUTHI U HEAIEKTPOJIUTHL. VIOHBI.
KartnoHsl U aHUMOHBI. DNEKTPONIUTHYECKAs AMCCOLMAIUS KHUCIOT, OCHOBaHUN U coiyeill. Cnalble u
CUJIBHBIC BJICKTPOJIMTEIL. CreneHb Jucconuanuu. PeaKLII/II/I HOHHOTO O6M€Ha. YcnoBus TeueHUA
peakiuii ”OHHOr0 oOMeHa 10 KOHIAa. XHMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHX
COCIMHEHUN B CBETE MPEACTABICHUN 00 SJICKTPOIMTUYECKON IUCCOIUAIMN W OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIUsX.

Paznen 2. MHoroo6pasue BeuiecTn

Hemerasuibl. I'anorensl. [lonoxeHnne B NepuoIUYEcKOd CUCTEME XUMUYECKUX 3JIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxxnenue B npupone. dusmyeckue U XMMUYECKUE CBOMCTBA T'aJIOTCHOB.
CpaBHUTENIbHAST XapaKTEpUCTUKA TrajoreHoB. [lodmyyeHue M mNpuUMEHEHHE TrajioreHoB. XJIop.
du3nyeckue U XUMUYECKUE CBOMCTBa XJiopa. lIlpumenenue xinopa. XaopoBopopona. dusnueckue
cBoiicTBa. [lonyuenue. ConsiHas kuciora u c€ coinu. KauecTBeHHas peakiys Ha XJIOPUI-UOHBI.

Kucaopox u cepa. IlomoxeHne B MNEPUOJWYECKON CHUCTEME XHUMHYECKUX JJIEMEHTOB,
cTtpoeHue ux atoMoB. Cepa. Amotponus cepbl. @u3nueckue U XuMudeckue cpoiicrBa. Haxoxnenue
B nnpupoze. [Ipumenenue ceprl. CepoBogopoa. CepoBoopoHas KucioTa u e€ conu. Kauecmseennas
peaxyus Ha cyrvguo-uonst. Oxcun cepbi(1V). Ousznueckue n xuMuueckue cBoiicta. [Ipumenenue.
Cepnucmasn kucioma u eé conu. Kauecmeennas peakyus na cyiogum-uonst. Oxcupn cepbi(VI).
CepHas kuciora. XMMUYECKHE CBOWMCTBA Pa30aBIICHHON M KOHLIEHTPUPOBAHHOW CEPHON KHUCIOTHI.
KavecTBenHast peakiusi Ha Cyiab(ar- HOHbI. XUMHYECKUE PEaKIUH, JISKAIIUE B OCHOBE IMOIyUSHHUS
CEpPHOM KUCIOTHI B IPOMBIIIEHHOCTHU. [[puMenenne cepHoil KUCIOTHI.

A3ot u docdop. [lonoxkeHne B MEpUOIUIECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOEHUE
X aToMOB. A30T, (pu3HUecKre U XUMUYECKUE CBOWCTBA, MOJYy4YeHHE W HpumeHeHue. Kpyrosopot
azota B npupoge. Ammuak. Pu3nyecKMe U XUMHYECKHE CBOWCTBa aMMMaKa, IOJy4YEHHE,
npuMeHeHue. Conu aMMOHUsA. A30THasl KUCI0Ta U €€ cBoMCTBAa. OKHUCIUTEIbHBIE CBOWCTBA a30THOM
KkucaoThl. [lomyuenne a30THON KUCIOTHI B Jabopatopuu. XUMUUYECKUE PEaKlnu, JeKallle B OCHOBE
MOJIY4eHHUs! a30THOM KUCIOTHI B TPOMBINUIEHHOCTU. [IpuMenenne a30THON kucnoThl. Coiau a30THOU
KHUCJIOTHI U UX TPUMEHEHUE. A30THBIE YA0OpEHUSI.

®octhop. Amnorponus docdopa. Pusznyeckne U XxuMUYeckue cporctBa ¢ochopa. Oxcupg
docdopa(V). Dochopnas kucnora u e€ conu. DocopHbie yroOpeHus.

Yraepon m kpemumid. [lonoxxeHne B NEPUOIMYECKON CHUCTEME XMMUYECKHUX 3JIEMEHTOB,
CTpOEHHE HUX aTOMOB. Yriepoi. Aisorponus yriepoja. PuU3nyecKue W XUMHUYECKHE CBOMCTBA
yraepoaa. AncopOmus. YrapHblii ra3, CBOMCTBA M (PU3UOJIIOTUYECKOE [IEHCTBHME HA OPTaHU3M.
VYrnekucnelii ra3. YronpHas kuciaotra u e€ conu. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI
Kpyrosopor yraepoaa B npupoae. OpraHn4eckie COeIMHEHUs yIilepoa.

Kpemuuii. Oxcun kpemuus(1V). Kpemuaueast kucnora u e€ conu. Ctexno. [lemenm.

Metamasbl. [lonoxxeHne MeTawsioB B NEPUOJUYECKON CHUCTEME XHUMHUYECKHX DSJIEMEHTOB,
CTpOEHHE MX aTOMOB. Metaimuyeckas CBA3b. PU3MYECKHE CBOMCTBA METauIoB. Psij akTUBHOCTH
METAIJIOB (DJIEKTPOXUMUYECKUN PSJl HANPSOKEHUH MeTaioB). XHMHUYECKHE CBOMCTBA METaJUIOB.
OO6mue cmocoOs! morydeHus: MeTauioB. CIuTaBbl METAJLIOB.

[lenounsle Meramibl. [lonoxkeHue WIENOYHBIX METANIOB B IMEPUOJUYECKON CHUCTEME,
cTpoeHue ux aromoB. Haxoxnaenue B mpupoje. OPusznueckne M XMMHUYECKHE CBOICTBA LIEIIOYHBIX
MeTasuioB. [IpuMeHeHne mea0YHbIX METAJIIIOB U UX COEIMHEHU.

[lenoynozemenbHble  MeTauibl.  [lonokeHHe — 1IETOYHO3EMENbHBIX  METAUIOB B
MEePUOIUYECKON CUCTEME, CTpOoeHHE MX aroMoB. Haxoxaenue B mpupoae. Marnuii U KanbLuid, UX
BaKHeWIe coemuHeHUS. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxxeHue amOMUHUS B NEPUOJUYECKON CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B mnpupone. Puznyeckue M XUMHYECKHE CBOMCTBA alioMuUHMA. [IpuMeHeHue
amrOMUHUS. AMQOTEPHOCTh OKCHJIA ¥ TUAPOKCUA aTIOMUHUS.

Keneso. [Tonoxenue xene3a B IEPUOAYECKON CUCTEME, CTpOEHUE ero aroMa. Haxoxnenue
B npupone. dusnmdyeckne M XHMHUYECKUE CBOMCTBA JKelle3a. BakHeHIue COSAVHEHUS JKeje3a:
okcunbl, ruapokcunbl u conn xene3a(ll) u sxencza(lll). KauecTBenHble peakinu Ha MOHBI Fe?* u Fe



3+

Paznen 3. KpaTkuii 0030p BaxkHeHIIMX OPraHM4ecKMX BellecTB

IIpeamer oprannyeckoi xumuu. Heoprannueckue u OpraHM4eCcKue COCAUHEHUA. Y IIIepos —
OCHOBa *H13HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa YIJIEpOa B OPraHUYECKUX COSANHEHMSIX.

VYrneBonopoasl. [lpenenpHple (HachblLIEHHBIE) YIJIEBOAOPOAbl. MeTaH, 3TaH, IponaH —
poCTelIINe IPeACTaBUTENN MPEAEIbHbBIX YIIIeBOA0PO10B. CTpYKTypHBIE (POPMYJIbI YIIIEBOIOPOJIOB.
['omosiornyeckuii psa OPEAENbHBIX  YIVIEBOAOPOJAOB. ['omoisiorn. @Pu3nyecKHe U XUMHUYECKUE
CBOICTBA IIPElEIbHBIX YIIIEBONOPOAOB. Peakuuu ropenus u 3amemenus. HaxoxxaeHnue B npupone
IIpeleNbHbIX YIIeBo1opoaoB. [Ipumenenne metana.

HenpenenbHble (HEHACBHILIEHHBIE) YIJIEBOJOPOAbL. OTWIECHOBBIM paj  HENpeneabHbIX
yIIeBOAOPOAOB. JTHiIeH. DU3ndeckre 1 XUMUYECKUE CBOMCTBA dTUJICHA. Peakuys npucoeIMHEeHN .
KauecTBennsle peakuuu Ha otuieH. Peakuus nomumepusanuu. [lonustwiieH. [Ipumenenne stuiexa.

ALICTUJICHOBBIA psifi HENPENENbHBIX YriaeBoA0poaoB. AmerwieH. CBOWCTBA alleTUJICHA.
IIpumeneHue aneruneHa.

[IpousBosHble yriieBonoponoB. Kpatkuii 0030p OpraHM4eCKUX COEIMHEHHUN: OJHOATOMHBIE
CHHUPTHl (METaHOJ, 3TAaHOJ), MHOTOATOMHBIE CIHPTHI (ITHJICHIJIMKONb, TIHIEPHH), KapOOHOBEIC
KUCJIOTHl (MypaBbUHAs, YKCYCHas), CJIOXXHbIE 3(QUpbI, MHUpbI, YyrJIeBoAbl (IJIIOKO3a, caxaposa,
Kpaxmall, 11eJUI0JI03a), aMUHOKHUCIIOTHI, Oesiku. Ponb GenkoB B opraHusMe.

[TonsTHE O BBEICOKOMOJIEKYJIIPHBIX BeniecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED, IOJUMED,
CTPYKTYpPHOE 3B€HO, CTENEHb NonuMepu3auuu. [loaustuien, noiunponusieH, NoJuBUHUIXIOPUA.
*Kypcusom 6 mexcme vioenien Mamepuas, KOmopwlil NOONEHCUM U3VHEeHUIO, HO He GKII0YAemcs 6
Tpebosanus k yposHIO HOO20MOEKU 8bINYCKHUKOB

I'padpuk KOHTPOIBLHBIX PA0OT MO0 XMMHHU

9 kJa1ace
Ne HanmeHnoBaHue pa3ie/ioB U TeM. Buj paborsl Hara
1. IToBTOpeHune KontposbHas padota
2. DJeKTpoIUTHYECKasl JUCCOMALIUs Tect
3. ["ayoreHsl. Tect
4. Kucnopon. Cepa. Tect
S. Azot u pocdop. Tect
6. Yrnepon v KpeMHUR Tect
7. KonTtposnbHast pabota no teme: «Hemeramib» KonrtposnbHas pabota
8. Metannsil u |l rpynmel, ux coeguHeHuUs. Tect
9. Keneso. Tect
10. | KonTponpHas pabota o Teme: «MeTayuibi» KonTponbhas pabora
11. | IlepBoHauanbHBIE IPECTABICHUS 00 Tect
OpPraHUYeCKUX BEIIeCTBaX.
12. | Urtoroas KoHTpoOJBbHAS padoTa. KonTponbhas pabora




