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I.

I[Inanupyemble pe3ybTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa

o4 11 kiacca

B pesynprate m3ydeHws y4eOHOro mpenMera «XHUMHsS» Ha YpOBHE OCHOBHOTO OOIIETO
oOpasoBaHus:
BbInycKHUK HAYYUTCS:

packpbiBaTh Ha MPUMEPAX POJIb XUMUU B (OPMUPOBAHUU COBPEMEHHOW HAydHOU
KapTUHBI MUPA U B MPAKTUYECKOHN JCATEITHHOCTH YEJIOBEKA;

JEMOHCTPHPOBAaTh Ha TMpPUMEpax B3aUMOCBS3b MEXKIYy XHUMHEH UW JIpYyrUMU
€CTECTBEHHBIMHU HayKaMU,

packpbiBaTh Ha MpUMEpax IOJOXKEHUS TEOPUM  XUMHUYECKOTO  CTPOEHUS
A.M. Bytnepona;

noHuMath usnyeckuii cmpica Ilepuoauaeckoro 3akoHa JI.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB M OOPa30BaHHBIX
MMM BEIIECTB OT AEKTPOHHOIO CTPOCHHS aTOMOB;

O0OBSACHATH MPUIMHBI MHOTOOOpa3HsI BEIIECTB HA OCHOBE OOITUX MPEACTABICHUH 00 UX
COCTaBE€ U CTPOCHHH;

MIPUMEHATH MMPABUJIA CUCTEMATUYECKOM MEKTyHAPOAHOW HOMEHKIIATYPhI KaK CPEICTBA
pa3nUYeHUs U UACHTU(UKAIUY BEIISCTB 10 UX COCTaBY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJSIPHBIE M CTPYKTYpPHBIE (DOPMYJIBI OPTaHUYECKUX BEIIECTB KakK
HOcuTeseH nH(popMaIu 0 CTPOCHHUH BEIISCTBA, €0 CBOWCTBAX U MPUHAJIC)KHOCTH K
OTPEICTICHHOMY KJIACCy COCAMHEHUN;

XapaKTepUu30BaTh OPraHUYECKUE BEIIECTBAa IO COCTaBY, CTPOCHHUIO M CBOICTBaM,
yCTaHABIUBATh MPUUUHHO-CIIEICTBEHHBIC CBA3U MEXY JaHHBIMU XapaKTePUCTHUKAMHU
BCIIECTBA;

MIPUBOIUTH MIPUMEPHI XUMHUYECKUX PEAKIUH, PaCKPHIBAIOIINX XapaKTEepHbIE CBONCTBA
TUMHYHBIX TIPEJICTABUTENIEH KJIAaCCOB OPraHMYECKHUX BEIIECTB C IEIbI0 HX
UICHTH(UKAIMYI U O0BSICHEHHS 00JIACTH IPUMEHCHHS;

MPOTHO3UPOBATH BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX PEaKIUii Ha OCHOBE 3HAHUH
O TUTIAX XMMHUYECKOH CBSA3H B MOJIEKyJaX PeareHTOB U X PEeaKIIMOHHOW CIIOCOOHOCTH;
WCIIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUU U XMMUYECKUX CBOMCTBaX BELIECTB IS
0€301acHOr0 MPUMEHEHHS B IPAKTUYECKOU IEITEIbHOCTH;

MPUBOUTH MPUMEPHI TPAKTUIECKOTO MCIOIB30BaHUSI IPOAYKTOB IepepadboTku HeDTH
U TPUPOAHOTO  Taza, BBICOKOMOIEKYISPHBIX  COEIWHEHUN  (MONMAITHIICHA,
CUHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTIBITHI 110 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIIMIIEPUHA, YKCYCHON
KHUCJIOTBI, HEMPEIETbHBIX KUPOB, TITIOKO3bI, Kpaxmaia, OCJIKOB — B COCTaBEe MHUIIEBBIX
MPOIYKTOB U KOCMETUUECKUX CPEJICTB;

BJIQ/IETh MIPABUIIAMHU U IPUEMaMH 0€30IacHON pabOThl ¢ XUMHUUECKHUMH BEIIECTBAMU U
71a00paTOpHBIM 000PYIOBaHHUEM;

YCTaHaBIIMBaTh 3aBHUCHUMOCTh CKOPOCTH XHMMHUYECKOM pEakiuu U CMEIIECHUS
XUMHYECKOTO pPaBHOBECHUS OT pA3IUYHBIX (DAaKTOPOB C IENbIO OMpeAeTeHUs
ONTUMAJIHHBIX YCIIOBUN MPOTEKAHUS XUMHUYECKHUX MTPOIIECCOB;

MIPUBOIUTDH MPUMEPHI TUAPOIN3a COJIEH B TOBCETHEBHOM KU3HU YEJIOBEKA;

MPUBOAUTL TIPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIMii B TPHUPOIE,
MIPOU3BOICTBEHHBIX MPOLIECCAX U KU3HEACSITEIIbHOCTU OPTaHU3MOB;

MPUBOJUTHh MPUMEPHI XUMUYECKUX PEAKIUN, PAaCKPBIBAIOIIUX OOIINE XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJVIOB U HEMETAJIJIOB,;



MPOBOJIUTh PACYEThl HAa HAXOXKJICHHUE MOJEKYISIPHOU (OpMYJbl YITIEBOAOpOIA IO
MPONYKTaM CTOpPaHUs M TI0 €r0 OTHOCHTEIbHOH IUIOTHOCTH W MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIIUX B €T0 COCTAB;

BJIQJICTh MpaBWIaMH 0€30MacHOr0 OOpaIIeHUs C SIKHUMH, TOPIOYMMU U TOKCHYHBIMH
BEIIECTBAMH, CPEICTBAMU OBITOBOW XUMUH;

OCYIIECTBIIATh MOMCK XUMHUYECKONH WH(POPMAIIMHU 110 HA3BaHHIM, UICHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH OIICHHBATh M HMHTEPIPETUPOBATH XUMHYECKYI0 HH(POPMAIIHIO,
COZIEPIKAIIYIOCS B COOOIIEHUSX CpPEACTB MaccoBOM HMH(OpMAIMH, pecypcax
WHuTepHeTa, HAy4HO-TIOMYJSIPHBIX CTaThiX C TOYKH 3PCHHUS €CTECTBECHHO-HAYYHOM
KOPPEKTHOCTA B IIEJIAX BBIABICHUS OIIMOOYHBIX CYXJACHUA U (POPMHPOBAHUS
COOCTBEHHOM MO3UIINY;

MPEICTABIIATH IyTH PEIICHHS II00AIBHBIX TPOOJIEM, CTOSIINX MEPET YSIIOBEUYECTBOM:
IKOJIOTUYECKUX, JIHEPreTUUCCKUX, CHIPhEBBIX, M POJb XUMHH B PEIICHUU 3TUX
npoOiem.

BbInycKHUK MOJTYYHT BO3MOKHOCTh HAYYHThCSH:

UTIOCIMPUPOBAMb HA NPUMEPAX CIAHOBIEHUE U IBONIOYUIO OPSAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTIOPUYECKUX DMANAX ee PA3GUMUsL

UCNONBL306AMb MEMOObl HAYYHO20 NO3HAHUSL NPU GbINOIHEHUU NPOEKMO8 U Y4eOHO-
UCCe008AMENbCKUX  3A0a¥ N0 U3VHUEHUI)  CEOUCME, CNOocob08 NONydeHus U
PACNO3HABAHUS OP2AHUYECKUX BEUYeCME;

00bACHAMb NPUPOOYy U CHOCOObL 00PA30BAHUS XUMUHECKOU C8A3U. KOBAIEHMHOLU
(nonsipHoOU, HenonApHOll), UOHHOU, MEeMAlIU4ecKol, B000POOHOU — C UYelblo
onpeoeneHusi XUMU4eCKol aKMUBHOCU 8eUeCms,

VCMAHABIUBAMb 2EHEMUUECKYIO C8513b MeHCOY KAACCAMU OP2AHUYECKUX 8eujecms O
000CHOBAHUS NPUHYUNUATILHOU BO3MONCHOCHU NONYYEHUSI OPSAHULECKUX COeOUHEHULL
3a0aHHO20 COCMABA U CIMPOEHUSL,

VCMAaHABIUBAMb B3AUMOCEA3U MeNHCOY pakmamu u meopueu, NPULUHOU U CI1e0Cmeuem
npu ananuze npooIeMHbIX cumyayuil U 0OOCHOBAHUU NPUHUMAEMbIX PeuleHull Ha
OCHOB8€ XUMUYECKUX 3HAHULL.

Y4yeHuk Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYYHUTHCH:

*  UCNONBL3068AMb MEMOObl HAYYHO2O0 NO3HAHUS NPU 8bINOIHEHUU NPOEKMO8 U YYeOHO-
UCCe008AMENbCKUX 3A0a4 NO  USYYEHUIO CBOUCMS, CNOoCco008 NONYUeHUs U
PACNO3HABAHUS BeUyeCm8;

*  00bACHAMb NPUPOOy U CHOCOOBLI 0OPA308AHUSL XUMUYECKOU CBA3U. KOBALEHMHOLU
(NONApHOU, HeNnoNApPHOU), UOHHOU, MEMALIUYeCKOU, B000POOHOU — C UYelbio
onpeoeneHusi XUMULeCKOl aKMUuHOCU 6eUjeCms;

*  YCMAHABIUBAMb 2EHEMUYECKYI0 C653b Mexcdy KAACCAMU OpPeAHUYeCKUx U
HeopeaHuyecKux eeujecms 0iisi 000CHOBANUSL B3AUMOCEA3U.

*  YCMAHABIUBAMb B3AUMOCES3U MedcOy akmamu u meopuetl, NPUYUHOU U
credcmeuem npu ananuze nPoOIeMHbIX CUmyayuil U 0O0CHOBAHUU NPUHUMAEMbBIX
PpeweHuUll Ha 0CHOB8e XUMUYECKUX SHAHULL.

JInuHOCTHBIE:

byayT cpopmupoBansbl



JInuHOCTHBIE pe3y/bTaThl:

c(hOpMUPOBAHHOCTH MOJIOKUTEIHFHOTO OTHOIIICHUS K XHMHH, YTO 00YCIIaBITUBACT
MOTHBAIIMIO K yUeOHOM IeATeILHOCTH B BRIOpaHHOU cdepe;
c(hOpMUPOBAHHOCTH YMEHUS PelIaTh MPOOJIEMbI IOMCKOBOTO M TBOPYECKOTO
Xapakrepa,

c(hOpMUPOBAHHOCTH YMEHUS TPOBOUTH CAMOAHAIHN3 M OCYIIECTBIAThH
CaMOKOHTPOJIb U CAMOOIICHKY Ha OCHOBE KPUTEPHUEB YCIIEIIHOCTH;
c(hOpMHUPOBAHHOCTH TOTOBHOCTH CJIEJIOBATH HOPMaM MPUPOA0 U
3JI0pOBbecOeperaromiero NOBEICHHUS;

c(hOpMUPOBAHHOCTH MPOYHBIX HABBIKOB, HAITPABIICHHBIX HA CAMOPA3BUTHE Yepe3
camMo00pa3oBaHHKE;

c(hOpMHUPOBAHHOCTH HABBIKOB MPOSIBIICHUS TIO3HABATEIHHON MHUIIMATHUBEI B
y4eOHOM COTPYIIHUYECTBE.

YuyeHuk Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCS:

UCNONBL306AMb MEMOObl HAYYHO20 NO3HAHUSL NPU GbINOIHEHUU NPOEKMO8 U Y4eOHO-
UCCe008AMENbCKUX  3A0a¥ N0 U3VHEHUI)  CEOUCME, CNOocoO08 NONydeHus U
PACNO3HABAHUA Beuyecms;

00bsCHAMb NPUPOOdy U CHOCOObL 0OPA308AHUS XUMUYECKOU C653U. KOBALEHMHOU
(nOnApHOU, HeNnonApHOU), UOHHOU, MemAalIu4eckol, 6000POOHOU — C UYelblo
onpeoeneHusi XUMULEeCKOU aKMUSHOCU 8eUjeCms;

VCMAHABIUBAMb — 2EHEMUUECKYI0  C8A3b  MeNCOY  KIACCAMU — OP2aHUYecKUx u
HeOpeaHuyecKux geujecma 0isi 000CHOBAHUSL B3AUMOCESI3U.

VCMAaHABIUBAMb 3AUMOCEA3U MeXHCOY pakmamu u meopueu, NPULUHOU U CI1e0CmBEuem
npu ananuze npooIeMHbIX cumyayuil U 0OOCHOBAHUU NPUHUMAEMbIX peuleHuti Ha
OCHOB8€ XUMUYECKUX 3HAHULL.

MeranpeamerHbie:

c(hOpMHUPOBAHHOCTH YMEHUS CTABUTH IICTTM M HOBBIC 33J1a4H B yueOe 1
IMO3HABaTEILHOU JIEITEIHbHOCTH,

OBJIQJICHHE MTPUEMAMH CAMOCTOSITSIIBHOTO TUIAHUPOBAHUS TyTEH JOCTHKCHHUS LIEIIH,
yMeHHUsI BBIOHpaTh 3 (PeKTUBHBIE CTIOCOOBI pelieHus Y4eOHbBIX U TT03HABATEIbHBIX
3aJ1a4;

c(hOpMUPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM JICHCTBHS C MIaHUPYEMbIMU
pe3yabTaTaMu;

c(hOpMUPOBAHHOCTH YMEHUS OCYIIECTBIISATH KOHTPOJIb B MPOIECCE TOCTHKEHUS
pe3yJibrara, KOppeKTUPOBATh CBOM JCHCTBUS;

c(hOpMHUPOBAHHOCTh YMEHUS OLIEHUBATh MPABUIHLHOCTD BHITIOTHEHHS Y4eOHBIX
3a]1ad ¥ COOTBETCTBYIOIIME BOSMOKHOCTH MX PEIICHHUS;

c(hOpMUPOBAHHOCTh YMEHUS aHAIU3UPOBATh, KJIacCUPHUIIPOBATh, 000011aTh,
BBIOMpATh OCHOBAHWS M KPUTEPHUH IS YCTAHOBJICHHS IPUYHHHO-CIICACTBCHHBIX
CBsI3€H;

c(hOpMHUPOBAHHOCTH YMEHUS PUOOPETATh U IPUMEHSTH HOBBIC 3HAHUS;
c(hOpMHUPOBAHHOCTH YMEHUS CO3/1aBaTh MPOCTEUIITNE MOJIETTH, UCIIOJIb30BaTh
CXEMBI, TaOJIHIIBI, CAMBOJIBI JTS PEIICHUS YUCOHBIX W MTO3HABATEIBHBIX 3a71a4;
OBIIJICHHE Ha BEICOKOM YPOBHE CMBICIIOBBIM UTEHHUEM HAyUHBIX TEKCTOB.
chopMupoBaHHOCTH YMeHUS Y(H(PEKTUBHO OpraHU30BaTh yUeOHOE COTPYAHHIECTBO
Y COBMECTHYIO JIeSITeIbHOCTh, pab0oTaTh MHAUBUAYATHHO C YIETOM OOIINUX
HHTEPECOB;



c(hOpMUPOBAHHOCTh YMEHHUS OCO3HAHHO MCITOJIb30BaTh PEYCBBIC CPEICTBA B
COOTBETCTBHHU C 33J]a4aMi KOMMYHHKAIUU;

BBICOKHUH YPOBEHBb KOMIIETEHTHOCTH B 00JacTu ucnosyb3oBanus KT,
c(hOpMHUPOBAHHOCTH IKOJIOTUYECKOTO MBIIIICHHS,

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH B MIO3HABATEIIbHOW, KOMMYHHKATHBHOU H
COLIMAIbHOM MPAKTUKE 3HAHUSA, TOJIyYCHHBIE ITPH U3yUYECHUH MPEAMETA.

IIpeamerHbIe:

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MECTE XUMHUHU B COBPEMEHHOW HAYYHON
KapTHUHE MUpPa; IOHUMaHUE POJIU XUMUU B (OPMUPOBAHUU KPYro30pa U
(YHKIIMOHATBHOW TPaMOTHOCTH Y€JIOBEKA JUIS PEIICHUS MTPAKTHYECKUX 33]1a4;
BJIaJICHUE OCHOBOIOJIATral0IIMMHU XUMHUYECKUMHU MTOHATUAMHU, TEOPHUSIMU, 3aKOHAMU
Y 3aKOHOMEPHOCTAMHU; YBEPEHHOE MTOJIb30BAHUE XUMUYECKOW TEPMHUHOJIOTHEN U
CHMBOJINKOM;

BJIaJICHHE OCHOBHBIMH METOJJAMH HAYYHOTO MTO3HAHUS, UCIIOJIb3YyEMbIMU B XUMHUH:
HaOII0IeHNe, ONMCaHue, U3MEpPEHHE, SKCIIEPUMEHT; yMeHne 00pabaThiBaTh,
OOBSICHSITH PE3yBTATHI TPOBEICHHBIX OIMBITOB U JICJIATh BBIBOABI; TOTOBHOCTH H
CIOCOOHOCTh METO/BI TIO3HAHMSI IIPU PEIICHUH MTPAKTHYSCKHX 33]1a4;
c(hOpMUPOBAaHHOCTh YMEHUS AaBaTh KOJMUYECTBEHHBIE OIIEHKU U MPOBOIAUTH
pacyeThl M0 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM;

BJIa/ICHUE TIPABUJIAMU TEXHUKU 0€30MAaCHOCTH MPHU HCIOIb30BAHUN XUMHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS KJIAaCCU(PHUIIMPOBATH OPTaHHUECKHIE BEIIECTBA U
PEaKUMK MO Pa3HbIM MIPU3HAKAM;

c(hOpMUPOBAHHOCTh YMEHUS ONUCHIBATH U PA3JINYaTh U3yUYECHHBIE KJIACCHI
OpraHN4eCKUX BEUIECTB;

c(hOpMUPOBAaHHOCTh YMEHUS JENaTh BHIBOJIbI, YMO3AKIIIOUCHHS U3 HAOIIOCHHI,
XUMHYECKUX 3aKOHOMEPHOCTEMN, MPOrHO3UPOBATH CBOMCTBA HEU3YUYECHHBIX BEIIECTB
10 AaHAJIOTUU C U3YUYECHHBIMU;

c(hOpMUPOBAHHOCTh YMEHHUS CTPYKTYPUPOBATh U3YUCHHBIN MaTepral 1
XUMHYECKYI0 HH(OPMAIINIO, TOTYyYaeMYIO U3 Pa3HBIX HCTOYHHUKOB;
c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU IO OTHOIICHUIO K XUMHUYECKOM
uH(pOpMaIUH, TOTyIaeMOi 13 pa3HbIX HCTOYHHKOB;

c(hOopMHUPOBAHHOCTH YMEHUS aHAJIM3UPOBATH U OLICHUBATh MOCIIEACTBUS
MIPOU3BOACTBEHHOMN M OBITOBOM JESATENbHOCTH, CBA3aHHOM C MepepadOoTKOM
OpraHN4YeCKUX BEUIECTB;

OBJIAJICHUE OCHOBAMU HAyYHOT'O MBILIJICHHS, TEXHOJIOTUEN UCCIEN0BATEIBCKON U
MPOEKTHOM JAEATETbHOCTH

c(hOpMUPOBAHHOCTH YMEHUS IPOBOIUTH IKCTIEPUMEHTHI pa3HON AUTAKTUYECKON
HAIPABJICHHOCTH;

c(hOpMUPOBAaHHOCTH YMEHUS OKA3bIBAThH MIEPBYIO TIOMOIIb TIPU OTPABJICHHUSIX,
OKOTax | JIPyTUX TpaBMaX, CBA3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM
000pyIOBaHUEM.



II. Conep:xanue y4eOHOIro nmpeamera

Teopernyeckue 0CHOBbI XHMHHU

Baxneiimye XUMHYECKUE IOHATUS M 3aKOHbl. XHUMUYECKUH 3JIEMEHT. ATOMHBIN
HoMep. MaccoBoe unciio. Hykmuasl. Pagnonyknuasl. 130ToIbL.

3aKOH COXpaHEHMsI MacChl BELIECTB. 3aKOH COXPAHEHMsI M IPEBPALICHHS YHEPIHUHU.
JedexT macchl.

[lepuonnueckuii 3aKoH. DNEKTpOHHAs KoHurypamus. 'paduueckas syeKTpoHHAS
¢bopmyna. PactipeneneHue 31eKTPOHOB B aTOMax 3JEMEHTOB MaJIbIX M OOJIBIINX MEPUOIOB, S-,
p-, d-, f-omementsl. Jlantanounmel. AKTHHOHMIBL. VCKYCCTBEHHO IOMyYEHHBIE SJIEMEHTHI.
BanentHocTh. BaneHTHBIE BO3MOXHOCTH aTOMOB. BooponHble coenuHeHus.

Crpoenue BemectBa. MonHast cBsi3b. KoBaneHTHas (IosisspHast U HENOJIsIpHAsi) CBSI3b.
OnekrpoHHas Gopmyna. Merannnueckas cBsi3b. BogoponHas cBs3b.

['mOpuan3aus aTOMHBIX OpOUTATICH.

Kpucramnel: aTtoMHble, MOJEKYISIPHBIE, HOHHBIC, METAIMYECKHE. OJeMEHTapHas
sIYEHKa.

[Tomumopdusm. [Homumopdusie Mmoaudukanuu. Amnorponus. M3zomepus. ['omonorus.
XHWMHWYECKU CUHTE3.

Xumundeckue peakuu. OKMCINTEIbHO-BOCCTAHOBUTENBHBIE peaklMy. Peakunn
pas3JIoKEHHsI, COSMHEHUS, 3aMEIICHNUs, 0OMeHa. DK30TEpMUYECKHE U SHIAOTCPMHUECKUE
peakuuu. Obpartumble 1 HeoOpaTuMble peakiuu. TerioBoi 3pdext peakunu. 3akoH l'ecca.
Tepmoxumuueckue ypaBHenus. Temnora oopa3zoBanusi. Temiora cropaHusi.

CKOpoCTh XMMHUYECKON peakuuu. AKTUBUPOBaHHBIN KOMIUIEKC. 3aKOH JEHCTBYIOIINX
Macc. Kunetnueckoe ypaBHEHUE PEAKLIAH.

Xumnueckoe paBHoBecue. [Ipunuun Jle [larense.

PactBopsl. [Jucniepcubie cuctemsl. PactBopsl. [ pybonucnepcHbie cucTeMsl (CyClIeH3UU
u sMysbceun). Komtoniasie pacTBOpbI (3011). A3pO30JIH.

CriocoOblI BbIpaskeHUs1 KOHLIEHTpaLMK pacTBOpoB. MosisipHasi KOHLIEHTpaLus
(MOJIIPHOCTB).

DNEKTPONUTHI. DIeKTponuTryeckas aucconuanus. Crenenp qucconuanuu. Koncranra
nucconnanuu. Bonopoauslil mokasarens. Peakiiun nonHoro oomMeHa.

I'maponu3 opraHuYecKuX BEIEeCTB. [ uaponns comen.

DNEeKTpOXUMHUYECKHE peakiuu. ['anpBaHnyecKkuil anemenT. Dnekrpoasl. AHoa. Karox.
AkxyMynsTop. TOIUIMBHBIN 3JIEMEHT. DIEKTPOXUMHSL.

Psp crangapTHBIX 37€KTPOAHBIX OTeHIManoB. CtanaapTHele ycinoBus. CTaHIapTHBIN
BOZOPOAHBIN AIIEKTPO/I.

Koppo3sust meramuioB. XumMuueckas U 3IEKTPOXUMHUYECKast KOPPO3HSL.

DNeKTPoNIU3. INEKTPOIU3 BOAHBIX PACTBOPOB. DIEKTPOIU3 PACILIABOB.
Heoprannyeckass Xumus
Mertannsl. CriocoObl nosy4eHus MeTauioB. Jlerkue u Tsxénple Merasuibl. JlerkomiaBkue u
TyroILIaBKHe MeTasuibl. MeTtamnndeckue 3nemMeHTsl A- 1 b-rpynn. Mens. [lunk. Turan.
Xpom. Kenezo. Hukens. [Inaruna. Crinassl. Jlerupyromue 1o6aBku. YEpHble METAILIBI.
IIBetHbie MeTamibl. YyryH. Cranb. JlerupoBaHHBIE CTaNIH.
OKcHIBI M THIPOKCH/IBI METAILIOB.
Hewmerannsi. [Ipocthie BemecTBa — HeMeTallbl. Yriepos. Kpemuuit. A3zot. @ocdop.
Kucnopoz. Cepa. @rop. Xinop.
Kucnotnsie okcuasl. Kucnoponconepsxamue kuciorsl. CepHast Kuciiora. A30THast KUCJIOTA.
BonoponHbie coeTMHEeHNs] HEMETAIIOB.

I'eneTnyeckas CBA3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.
XuMHUS 4 )KU3Hb



—
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XUMHYECKask IPOMBIIUIEHHOCTh. XUMHUYECKask TEXHOJIOTHS.

XMMHYECKOTO 3arpsi3HEHUS.

JdemoHcTpauuu.

Mogen MOHHBIX, ATOMHBIX, MOJIEKYJSIPHBIX M METALIMYECKUX KPUCTAIUITMYECKUX
PELIETOK.

Mopgenu MOJIEKy1 U30MEPOB U TOMOJIOTOB

Pa3nnyHble TUIBI XUMUYECKUX PEAKLMM, BUJEOOMBITHI 10 OPraHUYECKON XUMHUH.
OO0pa31pl METaUIOB U X COCTUHEHUH, CIIIIaBOB.

B3anmopneiicTBue MeTamIoB ¢ KUCIOPOAOM, KHCIOTaMH, BOJOM.

JlokazarenbCTBO aM()OTEpHOCTH aTIOMUHUS U €T0 THIPOKCUIA.

B3anmopneiictBue Meaun M kenes3a ¢ KACIOPOAOM; B3aUMOJICHCTBHE MEIU M JKEJe3a C
KHUCJIOTaMU (CepHasi, CoJsiHas).

[Monyuyenue runpoxcuaos menu (L) u xpoma (1), okcuaa meau.

B3aumozeiicTBre OKCUA0B U THAPOKCUIOB METAJUIOB C KUCIOTaMHU.

JlokazarenscTBO aMmpoTepHocTH coenuaennit xpoma(1ll)

OO0pa3ibl HEeMETaIIOB.

Mogenu KpUCTAIUTMYECKUX PEIIETOK aaMas3a U rpadura.

[lonyuyenue ammuaka M XJIOPOBOJAOPOZA, PACTBOPEHUE MX B BOAE, JOKA3aTEIbCTBO
KHCIIOTHO-OCHOBHBIX CBOWCTB ATHX BELIECTB.

Coxuranue ymist ¥ cepbl B KUCIOPOAE, ONPEIEICHUE XUMUYECKUX CBOWCTB MPOIYKTOB
cropanusi. BzaumoneicTBue € MeIbH0 KOHLUEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
KOHILIEHTPUPOBAHHOM U pa30aBIeHHON a30THOW KUCIIOTHI.

OO0pa3ubl cpeAcTB OBITOBOM XMMHUH, HHCTPYKLIUU IO UX IPUMEHEHHUIO.

JlaGopaTtopHbie ONBITHI.

N3ydenuve BIUSIHUS pa3TUYHbBIX (DAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHii
Omnpenenenne peakuuy cpebl YHUBEPCATBHBIM HHIHUKATOPOM.

I'maponus conei.

IIpakTnyeckue padoTnl

[IpuroroBiieHHe pacTBOPOB € 3aJaHHON MOJIIPHON KOHLIEHTPALHE».
Pemenne sxcniepuMeHTaIbHBIX 3a7a4 1o TeMe «MeTamis

Pemenne OKCIICPUMECHTAJIbHBIX 3aJa4 I10 TEME «HemeTammeny



Temaruyeckoe IIAHMPOBAHUE Y4eOHOI0 MpeaMeTa
YMK 1o xumuu aBropos I. E. Pynsutuc, ©. I'. ®ensaman — M, IIpocsemenne, 2021r.
KonnuaectBo gacoB B Hegento — 1 dac.

11 knacc
Ne i/m Pasnensl nporpamMmsl KounuyecTBo
4acoB
1 [Toropenue npoiaennoro B 10 kinacce 1
Paznen 1. TeopeTnueckue 0CHOBbI XUMUM 19
Ba:kueiiniue xumMu4eckue NOHITUS U 3AKOHBI 4
2. Xumuueckuit sneMenT. Hyknuapl. U30Tomnbl. 3akoHbI 1
COXpaHEHUsI MACChl M SHEPTUHU B XUMHUHU
3. Ilepuoanyeckuii 3akoH. PacnipeneneHue 3IeKTpPOHOB B 1
aToMax 3JIEMEHTOB MaJIbIX M OOJIBIINX TIEPHUOIOB
4. [Tonoxxenune B NEpUOAMYECKON CUCTEME BOIOPOA, 1
JAHTAHOUJOB, AKTUHOUJIOB U UCKYCCTBEHHO IOJyUYE€HHBIX
3JIEMEHTOB
5. BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB 1
CTpoeHue BelecTBa 3
6. OcHOBHBIE BBl XUMHYECKOW CBs3H. VIOHHAs 1 1
KOBaJICHTHAas CBsA3b. MeTaimmueckas cBsi3b. Bogoponnas
CBSI3b
7 [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYIT 1
8 Crpoenue kpucramioB. Kpucrammmyeckue peméTku. 1
[TprunHBl MHOTOOOPA3HS BEIIECTB
XuMnueckue peakuuu 3
9. Knaccudukaiys XuMu4ecKx peakiui 1
10. CxopocTh XUMHUYECKUX peakuui. Karanus 2
11. XVMHYECKOE PaBHOBECHE U YCIOBUS €r0 CMELICHUS 1
PacrBopbI 5
12. JlucriepcHbIE CHCTEMBI. 1
13. CriocoObl  BBIpaKEHHS KOHIIEHTPAILIUU PACTBOPOB. 1
14. Ilpakmuueckas paboma 1 «IIpurotoBiaeHne pacTBOPOB C 1
3aJITaHHON MOJISIPHOM KOHIIEHTPALUEH.
15. DnekTponuTuueckas auccouranus. Bomoponnslit 1
noka3atelnb. Peakiinu MOHHOTO OOMEHa.




16.

['uaponu3 opraHM4ecKux 1 HEOPraHMYECKUX COCTMHEHUN.

DIeKTPOXUMHYECKHE PeaKIHH 4
17. XuMHUYeCKHe UCTOYHUKH TOKA. Psii cTaHmapTHBIX 1
ANIEKTPOIHBIX OTCHIIUAJIOB.
18. Koppo3swust MeTamioB u e€ npenynpexacHue. 1
19. DIEKTPOIIN3. 1
20. KonTpoabnas padora 1 no teme «TeopeTnueckne OCHOBBI 1
XUMHN
Pa3znen 2. Heopranuveckasi Xumust 11
MeTajiibl 6
21. OO1ast XapaKTepUCTUKA U CIIOCOOBI TIOTYYCHUSI METaJIIIOB. 1
22. 0O030p MeTAITMYECKUX AIEMEHTOB A- 1 B-rpymm. 1
23. Mens. unk. Tutan. Xpom. JKene3o, HUKEb, TUIATHHA. 1
24. CriaBbl METAJIOB. 1
25. Oxcubl ¥ THAPOKCUBI METAIIIIOB. 1
26. Ipaxmuueckas paboma 2 «Pelienne SJKCIEpUMEHTATIBHBIX 1
3a/1a4 1o reMe «Metauibn.
Hemerasibl 5
27. 00630p HemeTamioB. CBOWCTBA U MPUMEHEHHE BaKHEHIIINX 27.
HEMETAaJIOB.
28. OO01mast XapaKTepHUCTHKA OKCHJIOB HEMETAJIIIOB U 28.
KHCIIOPOJICOACPKAIIUX KUCIOT. OKUCIUTEIbHBIC CBONCTBA
CEpHOM M a30THOI KHCIOT. BomopoaHbie coennHeHns
HEMETAaJIOB.
29. ['eHeTHueckas CBsI3b HEOPTAHUYECKUX U OPTaHHYECKUX 29.
BEIIIECTB.
30. Ilpakmuueckas paboma 3 «Penienne skCriepuMeHTaIbHBIX 30.
3ama4 o TeMe «Hemerambn.
3L KoutpoabHas padora 2 o teme «Heopranndeckas 3L
XUMUS.
Pazgen 3. Xumus u sku3Hb 3
32. 1

X¥MHS B TPOMBIIUIEHHOCTH. [I[pUHIUIIBI XUMHYECKOTO
MIPOU3BOACTBA. XUMHUKO-TEXHOJIOTUYECKHUE TPUHIIUIIBI
MIPOMBILIIEHHOTO MOJIy4eHUs MeTauioB. [Ipon3BoacTBo




YyryHa U CTaJlu.

33. XuMmus B 0bITy. XUMHUECKasl IPOMBIIIIIEHHOCTb U 1
OKpy’Karollas cpea.
34. Nrorosslii ypok o kypcy xumuu 11 kmacca. 1

Hroro:

34




		2024-03-03T20:12:26+0800
	Муниципальное общеобразовательное учреждение "Железногорская средняя общеобразовательная школа №3"




