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Pabouas nmporpamMmMa cocTtaBjeHa Ha OCHOBE:

o @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 obpa3oBaHuu B
Poccuiickon @enepauumy;

e 3akona Pecniy6iuku Mopaosust ot 08.08.2013 Ne 53-3 «O6 obpa3oBaHuu B
PecniyOnuke MopioBusi»;

e npukaza MunuctepcTBa oOpazoBaHus U Hayku Poccuiickoit denepaiuu oT
17.12.2010 Ne 1897 «O6 yTBepxkaeHuu GeaepaibHOTO TOCYAapCTBEHHOTO
00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO O0IIEro 00pa30oBaHU;

e 1mpukaza MunucrtepcrBa oOpa3zoBaHus U Hayku Poccuiickoin @enepanuu Ot
30.08.2013 Ne 1015 «OO06 yTBepX IACHUM TOPSAIKA OpraHU3alUU U
OCYUIIECTBJICHUS ~ OOpa30BaTEbHOW  JESITENIBHOCTH 1O  OCHOBHBIM
oOmreoOpa3oBaTeNbHBIM MpOrpaMMaM — 0O0pa3oBaTeNIbHBIM ITporpaMmam
HAa4yaJIbHOrO  OOIIEro, OCHOBHOTO OOIIEr0 U  CpeIHero  OOLIEro
o0Opa3oBaHUsI;

® CaHUTApPHO-3IUJEMHUOIOTMYECKUN TpeOOBAHUN K YCIOBUSM U OpPraHHU3aLUU
oOydyeHHsi B 0O0pa3oBaTENbHBIX  OpPraHU3ALMAX,  YTBEPKICHHBIX
[loctanoBnennem ['MaBHOro rocylapCTBEHHOIO CaHUTAapHOrO  Bpaya
Poccuiickoit ®eneparyu ot 29.12.2010 Ne 189 «O06 yreepxaenun CanlluH
2.4.2.2821-10»;

® T[IPUMEPHBIX OCHOBHBIX OO0pPa30BATENBHBIX MPOrpaMMaM HAdyaJbHOTO U
OCHOBHOro o001ero oOpa3oBaHMs, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOoBaHUsIMU  (elepalIbHBIX ~ TOCYIAapCTBEHHBIX  00pa3oBaTEIbHBIX
CTaHJApTOB HAYAJILHOIO W OCHOBHOI'O 0O0IIero oO0pa3oBaHHs BTOPOIroO
NOKOJICHHsI, 0J00peHHbIX DenepaibHbIM  Yy4eOHO - METOJUYECKUM
oObeIMHEHUEM 10 00memMy oOpa3oBaHUIO (TIPOTOKOJ 3acelaHus OT
08.04.2015 Ne 1/15);

e mporpamMMmbl K ydyeOHMKamMm 1o xumuu s 8-11  kmaccos
o011eo0pazoBaTeNbHbIX YUPEKICHUIN aBTOPOB H.E.Ky3HenoBoii,
N.M.Twurosoii, H.H.I'apa ( M.; Benta-I'pad).

Ilnanupyembie pe3yJbTAThI OCBOCHUS Y4e€0HOI0 Kypca

N3yueHne XUMUHU B OCHOBHOW IIKOJE€ AAET BO3MOXKHOCThH JOCTHUYBL CIEIYIOIIUX
pe3yJIbTATOB B HAMPABJICHUH JUYHOCTHOTO PA3BUTHSL:

1) ®opMupoBaHUE YYBCTBA TOPIOCTH 32 POCCUMCKYI0 XMMUYECKYIO HAYKY;

2) BocnutaHue OTBETCTBEHHOTO OTHOIICHHS K  TOPUPOJE, OCO3HAHUE
HEO0OXOAMMOCTH 3aIllUThI OKPYXKAIOLIEH Cpelibl, CTPEMJIEHUS K 3I0pOBOMY 00pazy
KU3HU;

3) llonnmanue OCOOCHHOCTH JXKM3HU W TpyJa B YCIOBUAX HWH(pOpMaTHU3AIMH
00IIIeCTBA;

4) ®opmupoBaHUE TBOPUYECKOTO OTHOIIEHHS K MTPoOIeMam;



5) lloaroroBka K OCO3HAHHOMY BBIOOPY MHJMBUIYaJbHOW OOpa30BaTEIbHON WIIH
npo(hecCuoHaNBbHON TPACKTOPUH;

6) YMeHue ynpaBiATh CBOEH MO3HABATENBHON JEATENBHOCTHIO;

7) YMeHue OLleHMBATh CUTYAIMIO U ONEPAaTUBHO MPUHUMATH PEIICHUS, HAXOAUTh
aJIcKBaTHbIE CIIOCOOBI TMOBEICHUS W B3aWMOJICUCTBUSL C MapTHEpPAMU BO BpeMsi
y4eOHOM ¥ UTPOBOM ACATEITBHOCTH;

8) ®opMupoBaHue MO3HABATEILHON U MH(MOPMAIMOHHOW KYJIbTYphI, B TOM YHUCIIE
pPa3BUTHE HABBIKOB CAMOCTOSITEILHOU pabOThI ¢ yUeOHBIMHU MOCOOUSIMU, KHUTAMH,
JOCTYIMHBIMU COBPEMEHHBIMU MH()OPMALIMOHHBIMU TEXHOJOTHUSIMU;

9) Pa3BuTHE TOTOBHOCTHU K PEIICHUIO TBOPUYECKHUX 33/1a4, CIOCOOHOCTH OIICHUBATh
npoOJIeMHbIE CUTYallUd W ONEpPAaTUBHO MPUHUMATh OTBETCTBEHHBIC PELICHHS B
pa3NUYHBIX OPOAYKTUBHBIX BUAAX  JEATEIbHOCTH  (y4eOHasl, IOUCKOBO-
UCCIeIoBaTeNbCKas, KITyOHas, TPOEKTHAs!, KPYKKOBasl U JIp.);

10) ®opmupoBaHre XUMHKO-IKOJIOTMYECKON KYJIbTYPHI, SBIISIONICHCS COCTaBHOMN
YaCThIO HKOJIOTUUECKOM U 001Iel KYJIbTYphl 1 HAYYHOTO MUPOBO33PEHUS.

MeranpeaMeTHbIMU  Pe3yJbTATAMH OCBOEHUSI OCHOBHOM 00pa3oBaTENbHOU
IPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa30BaHUs ABIISIOTCS:

Pecynamuenvie YY/[

. YMeHHe caMOCTOSATEIbHO OMPEACIATh 1IeTU O0YUYEeHHs, CTABUTh U (JOPMYJIUPOBATH
HOBBIC 33/1a4d B yueOe U MMO3HABATEIILHON JACSTEIBHOCTH, PA3BUBATh MOTUBBI U
MHTEPECHl CBOEH MO3HABATEIILHOU JIeITeIbHOCTH. OOYUYarOMINICI CMOXKET !
aHAJIM3UPOBaTh CYUIECTBYIOUIUE U MNIAHUPOBAThH OyIylire 00pa3oBaTelIbHbIE
pE3yNbTaThI;

UJEHTU(PUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEEISATh IJIaBHYIO MPOoOIeMy;
BBIJIBUTAaTh BEPCUU PEIICHUS MPOOJIeMbl, (HOPMYITUPOBATH TUIOTE3HI,
MPEABOCXUIIATh KOHCUHBIN PE3YJIbTAT;

CTaBUTb 11EJIb JACSITEIILHOCTH HA OCHOBE ONPEICTICHHOMN MPoOJIeMbl U
CYILIECTBYIOLINX BO3MOKHOCTEM;

dbopmyIpoBaTh yueOHbBIC 33/]a4M KaK IIard JOCTHKEHUS TTOCTABICHHOMN TEJH
JEATEIIbHOCTH;

00OCHOBBIBATH I1€JIEBHIC OPUEHTUPHI U IPUOPUTETHI CCHIIIKAMH HA IIEHHOCTH,
yKa3biBasi 1 000CHOBBIBASI JIOTHUECKYIO MOCIEA0BATEILHOCTD II1aroB.

. YMEHHE CaMOCTOSITENIbHO IAHUPOBATH MYTH JIOCTUKEHHUS L€, B TOM YHCIIE
albTepHATUBHbBIEC, OCO3HAHHO BHIOMPATHh Hanbosee 3PPeKTUBHBIE CITOCOOBI
peleHus y4eOHbIX U Mo3HaBaTEeNbHBIX 3a7a4. OOyJaromuiics CMOXKET:
OTNpEAENsITh HEOOXOIUMBIE IEUCTBUE(S]) B COOTBETCTBUU C yUeOHOM U
MO3HABATENILHOM 3a/1a4€il U COCTABJIAThH aJITOPUTM UX BBITIOJTHEHUS;
00OCHOBBIBATh M OCYIIECTBIISATH BBIOOp Hanbosee 3(pPeKTUBHBIX CIOCOOOB
perieHus y4eOHBIX U TI03HABATEIbHBIX 33]1a4;

OTIPEIENSITh/HAXOIUTh, B TOM YUCJIE U3 TIPEJIOKEHHBIX BAPUAHTOB, YCIOBUS JIJIS
BBHITIOJIHEHUS Y4€OHOM U TI03HABATEIHLHOM 3a7a4H;



BBICTPAMBATh )KM3HEHHBIE IJIAHBI HA KPATKOCPOYHOE Oynyiiee (3asBsATh UEIEBbIE
OpPUEHTHPBI, CTABUTh a/ICKBAaTHBIE UM 33/1a4U U NIPEeAJIaraTh JeMCTBYs, YKa3blBas U
00OCHOBBIBAs JIOTUYECKYIO MOCIIEI0BATENBHOCTD 111arOB);

BbIOMpATh U3 NPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIbHO UCKATh
CpeICTBa/pecypchl sl peLICHUs 3a1a4l/AOCTUKEHUS LIETH;

COCTaBJIAITh IUIaH peUIeHUs MPoOsIeMbl (BBIITOJIHEHUS IPOEKTA, IPOBEACHUS
UCCIIEIOBaHMUS);

OINPEAENATh NOTEHIUAIBHBIE 3aTPYAHEHUS [IPU PEIICHUN Y4eOHOM U
MO3HABATEJIbHOM 3a]1a4i U HAXOAUTh CPEJCTBA JUIsl KX YCTPAHEHHUS;

OTKCHIBaTh CBOM OTBIT, 0(OPMIISIS €T0 NS epeAadn APYTUM JIIOISM B BHJIE
TE€XHOJIOTHH PELICHUS MPAKTUYECKUX 3a7a4 OIPEIEIEHHOT0 Kiacca;
IUIAHUPOBATH U KOPPEKTUPOBATH CBOK MHANBUIAYAIBHYIO 00pa30BaTEIIbHYIO
TPAECKTOPHIO.

. YMeHUe COOTHOCUTh CBOU JCHCTBUS C IIJIAHUPYEMBIMU PE3YIbTaTaAMH,
OCYULIECTBJISATh KOHTPOJIb CBOEH JEATEIIBHOCTH B IIPOLIECCE TOCTHIKECHHUS
pe3yJibTata, OnpenessTh CIoCOObl JEHCTBUI B paMKax NPEJI0KEHHbBIX YCIOBUHN U
TpeOOBaHUl, KOPPEKTUPOBATH CBOU JAECUCTBUS B COOTBETCTBUU C U3MEHSIOUIEICS
cutyanuei. OOy4JaromMiicss CMOXKET:

ONPEENATh COBMECTHO € MEAATOIOM U CBEPCTHUKAMU KPUTEPHUH IJIAHUPYEMBIX
pE3yNbTATOB U KPUTEPUU OLICHKU CBOEH y4E€OHOM 1eATENbHOCTH;
CUCTEMATU3UPOBATH (B TOM YHKCJIE BEIOUPATh NPUOPUTETHBIE) KPUTEPUHU
IUIAaHUPYEMBIX PE3YIbTATOB M OLEHKH CBOEH J1€ATEbHOCTH;

OTOMpaTh UHCTPYMEHTHI JIJIs1 OLICHUBAHUS CBOEH AESATENbHOCTH, OCYLIECTBIISATh
CaMOKOHTPOJIb CBOEH JIEATEIILHOCTH B pAMKaX MPEIOKEHHBIX YCIOBUN U
TpeOOBaHMIA;

OLICHMBATh CBOIO JEATENBHOCTD, APTYMEHTUPYSI IPUYUHBI TOCTHXKEHUS WIIN
OTCYTCTBUS IJIAHUPYEMOIO PE3YNIbTATa;

HaXOAUTh JJOCTaTOUHBIE CPEICTBA ISl BHIIOJHEHUS Y4eOHbIX AEHCTBUI B
U3MEHSIOIIENCS CUTYalluu W/ WK IPU OTCYTCTBUU INIAHUPYEMOTO pe3yJIbTaTa;
paboTas 1o CBOeMy IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO I€SITEIILHOCTh Ha
OCHOBE aHaJIM3a U3MEHEHUHN CUTYALMH JIJISl TIOJTyYEeHUS 3aIlJIaHUPOBAHHBIX
XapaKTEPUCTUK NPOLYKTa/pe3yibTarta;

YCTaHaBJIMBATh CBS3b MEXIY MOJTYYEHHBIMHU XapaKTePUCTUKAMH MPOAYKTA U
XapaKTEPUCTUKAMU TTpoliecca JeATEIbHOCTH U M0 3aBEPLUICHUU AESITEIIbHOCTH
npeajaraTh K3MEHEHHE XapaKTEPUCTHUK IpoLecca JUIsl MOTYyYEHHUs YIIyUIIEeHHbIX
XapaKTEPUCTUK MPOIYKTA;

CBEPSITh CBOM JIEUCTBUS C 1I€JIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OLIMOKH
CaMOCTOSITEIIBHO.

. YMeHue OlIeHNBaTh MPABUJILHOCTH BBITIOJHEHUS Y4eOHOM 3a1auu, COOCTBEHHbIE
BO3MOXKHOCTH €€ pemeHus. OOy4Jaromuics CMOKeT:

ONPEAENATh KPUTEPUU MPABUILHOCTH (KOPPEKTHOCTH ) BBIMIOJIHEHUS yUE€OHOM
3a]a4y;

aHAJIM3UPOBaTh U 0OOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO
WHCTPYMEHTApUS JUIsl BBIMOJIHEHUS yueOHOM 3aauu;



CBOOOJTHO TTOJTH30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSMHU OTICHKH U CAMOOIICHKH,
UCXO/JIS U3 1IeJIM U UMEIOILIUXCS CPENICTB, pa3iinyasi pe3yJbTaT U CIIOCOOBI
JICCTBUI;

OLICHMBATh MPOJYKT CBOCH JIeITEIbHOCTH MO 3aIaHHBIM U/WUJIN CAaMOCTOSATEIHHO
OTIPEJICTICHHBIM KPUTEPHUSIM B COOTBETCTBUU C IENbIO ACSATEIBHOCTH;
000OCHOBBIBaTh IOCTUKUMOCTD 11€JIM BEHIOPAaHHBIM CITIOCOOOM Ha OCHOBE OIICHKHU
CBOMX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

(bUKCUPOBATH U aHATU3UPOBATH JMHAMHUKY COOCTBEHHBIX 00pa30BaTEIHHBIX
pE3yNbTATOB.

. BrnageHue ocHOBaMU CaMOKOHTPOJISI, CAMOOIIEHKH, IPUHSITUS PEIICHUN U
OCYIIECTBJICHUSI OCO3HAHHOT'O BbIOOpA B yUeOHOM U MO3HABATEIHHOM.
OOyyaromuncs CMOXET:

HaOJIIOAAaTh U AaHAJIM3UPOBATH COOCTBEHHYIO YUE€OHYIO U TTO3HABATEILHYIO
NEATEIBbHOCTD U JIEATEIbHOCTh IPYTUX 00yUYalOIIMXCA B MPOIIEcce
B3aMMOIIPOBEPKH;

COOTHOCHUTH peajibHbIC U IITAHUPYEMbIE PE3YJIbTaThl MHANBUIYATLHON
00pa30BaTeIbHOM IEATETLHOCTH U JIeTIaTh BBIBOJIBI;

MPUHUMATh PEIICHUE B YU€OHOM CUTYyallMu U HECTU 3a HErO0 OTBETCTBEHHOCTD;
CaMOCTOSITEIILHO OMPEACIISITh IPUYMHBI CBOETO yCIeXa WM Heycrexa U HaXOIUTh
crocoOblI BBIXO/Ia U3 CUTYallUH HEYCIIEeXa,

PETPOCHEKTUBHO ONPEEIATh, KAKKE ICUCTBUSA 10 PEUICHUIO Y4eOHOM 3a/1auu Uin
napaMeTphl ITUX JIEUCTBUNA MPUBEJH K MOJIYYEHUIO UMEIOIIErOCs MPOyKTa
y4eOHOM eI TENHHOCTH;

JIEMOHCTPUPOBATH IPUEMBI PETYIISIUU TICUXO(DU3NOIOTHUECKIX/ SMOITMOHATBHBIX
COCTOSIHUM JUTs TOCTHKEeHUS ¢ dekTa ycrokoeHus (yCTpaHeHUs SMOIIMOHAIBHON
HaIpsHKEHHOCTH ), 3 (eKTa BOCCTAaHOBIICHHUS (0CIIa0IeHUS TTPOSBICHUMA
yTomJieHus), 3¢ dexra akTuBU3aIuH (TIOBBIIIEHUS TICUXO(PU3NOIOTTIECKOM
PEaKTUBHOCTH).

Ho3nasamenvnvie YY/1

. YMeHue onpeaensTh MOHATHS, CO37aBaTh 0000IICHUS, yCTaHABIMBATh aHAJIOTHH,
KJIaCCU(UILIMPOBATH, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU J1JIS
KJ1IaccuuKaIMy, YCTaHABJIMBATh IPUUYNHHO-CIIEJCTBEHHBIEC CBSI3U, CTPOUTD
JIOTUYECKOE PACCYKJICHHE, YMO3aKIIOUeHUE (MHAYKTUBHOE, IETYKTUBHOE, 110
aHAJIOTUM) U JIeJaTh BBIBOIbI. OOYyJaroNIuiicss CMOXKET:

noa0upaTh CJIOBA, COMOTYMHEHHBIC KIIFOUEBOMY CJIOBY, OTPEIEISIIONTUE €T0
IIPU3HAKU U CBOMCTBA;

BBICTPAMBAaTh JIOTUYECKYIO IIEMTOYKY, COCTOSIIYIO U3 KIIFOYEBOIO CJIOBA U
COTNOIYMHEHHBIX €EMY CJIOB;

BBIICIISITH OOIIHIA MPU3HAK ABYX MJIM HECKOJIBKUX MPEIMETOB WIH SBICHUN U
OOBSICHSITH UX CXOACTBO;

OOBEIUHSATH TIPEAMETHI U SIBJICHUS B TPYIIIIHI IO ONIPEICICHHBIM ITPHU3HAKAM,
CpaBHUBATh, KJIacCU(DUIIMPOBATH U 00001IATh (PAKTHI U ABJICHHUS;

BBIJICJISITH SIBJICHUE U3 OOIIEro psija IpYrux sSBICHUM;



OTIPEEISITH OOCTOSTENBCTBA, KOTOPBIE MPEAIIECTBOBAIA BOSHUKHOBEHHUIO CBSI3H
MEXIY SBJICHUSMH, U3 3TUX 00CTOSATEILCTB BbIACIATH ONPENEISIONINe, CIOCOOHBIE
OBITh MPUYUHON JAHHOTO SIBJICHUS, BBISIBIISTH IPUUMHBI U CIICJCTBUS SABJICHUIA;
CTPOUTH PACCYXKICHUE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U OT
YAaCTHBIX SIBJICHUN K OOIIUM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXKJECHUE HA OCHOBE CPAaBHEHUS MPEAMETOB U SIBJICHUI, BBIJICISAS IPU
ATOM OOIIME MPU3HAKY;

u3JIaraTh TMOJYyYCHHYIO0 HHPOPMAIIIO, HHTEPIPETHPYS €€ B KOHTEKCTE PEeIracMon
3a/1a4H;

CaMOCTOATEIIFHO YKa3bIBaTh HAa WH(OPMAIIHIO, HYKJAIONIYIOCS B IPOBEPKE,
npemiaraTh ¥ MPUMEHSTH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH WH(POPMAITNK;
BepOaIn30BaTh SMOIMOHATIFHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;
OOBSICHATH SIBJICHHSI, IPOIIECCHI, CBSI3U M OTHOIIICHUS, BBISIBIISIEMBIC B XOJIC
MO3HABATEJILHON U MCCIIEIOBATEIBCKOM NESITEIbHOCTH (IPUBOIUTH OOBICHEHUE C
u3MeHeHHeM (OpPMbI ITPEICTABIICHUS; OOBSICHATD, ACTAIU3UPYS UK 000011as;
OOBSCHATDH C 3aIaHHON TOYKU 3PEHUS);

BBISIBIISITD U HA3bIBATh MPUYUHBI COOBITHS, SIBIICHUS, B TOM YHCII€ BO3MOXKHBIE /
HanOoJIee BEpOsITHBIC TPUUMHBI, BOZMOKHBIE ITOCIIEICTBUS 3aJaHHOU MPUYNHBI,
CaMOCTOATENLHO OCYIIECTBIISISI TPUUUHHO-CIIC/ICTBEHHBIN aHAJIN3;

JieaTh BBIBOJI HA OCHOBE KPUTUUYECKOTO aHaIM3a Pa3HbIX TOUEK 3PECHHUS,
MOATBEPIKIATH BEIBOJI COOCTBEHHOM apryMEHTAIMEH MM CAMOCTOSITEIIBHO
MOJTYYCHHBIMA JTAHHBIMHU.

. YMeHue co3/1aBaTh, MPUMEHSTh B MMPE0OPa30BhIBATh 3HAKW W CUMBOJIBI, MOJACIH U
CXEMBI JUIsl pelieHs] yYeOHBIX U TT03HABATEIbHBIX 3a/1a4. OOyJaronuics CMOXET:
0003HaYaTh CUMBOJIOM U 3HAKOM MPEIMET W/UITU SIBIICHUE;

OTIPEJIEIISITh JIOTHUECKHUE CBSI3H MEXKY MPEeIMETaMU U/UITU SIBICHUSIMU,
0003HauYaTh JaHHBIC JJOTUYECKUE CBSI3U C TTIOMOIIBIO0 3HAKOB B CXEME;

co3aBaTh aOCTPAKTHBIN WJIU peabHbIN 00pa3 mpeIMeTa U/ Uiy SIBJICHUS;
CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUI 3a/1a4d U/WJIU CIIOc00a ee perieHus;
co3JaBaTh BepOaIbHbIE, BEIICCTBEHHBIC H MHPOPMAITMOHHBIC MOJIEIH C
BBIZICIICHUEM CYIIICCTBEHHBIX XapaKTEPUCTHK 00BEKTA JJISl OTIPEACIICHHSI CIIoco0a
pEIICHMS 3a]]a49 B COOTBETCTBUHU C CUTYAIIHCH;

peoOpa30BEIBATH MOJICIIHN C IETBIO BBISBIICHUS OOIIUX 3aKOHOB, OTIPEICTISIOIINX
JIAHHYIO MPEIMETHYIO 00J1aCTh;

MEePEBOIUTH CIIOKHYIO 10 COCTaBY (MHOTOACTIEKTHYI0) UH(GOPMAIUIO U3
rpaduyeckoro win (GopMaIn30BaHHOTO (CUMBOJIBLHOIO) MPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

CTPOUTH CXEMY, AITOPUTM JICUCTBUSI, UCTIPABIIATH UM BOCCTAHABINBATH
HEW3BECTHBIN paHee AITOPUTM Ha OCHOBE UMEIOIIETocs 3HAHUS 00 00BEKTE, K
KOTOPOMY MPUMEHSIETCS AJITOPUTM;

CTPOUTH JOKA3aTEIHCTBO: IPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;
aHATM3UPOBATH/PEPIICKCUPOBATH OMBIT PAa3pabOTKU U peau3aiuy y4eOHOTO
MPOEKTa, UCCIIEAOBAHUS (TEOPETHUECKOTO, SIMITMPUIECKOTO) HAa OCHOBE
MPEIOKEHHON MPOOJIEMHOM CUTYyalu, TOCTaBIEHHOMN 1€ U/UJIN 3aJaHHBIX
KPUTEPHUEB OIICHKU MPOIyKTa/pe3ynbTarta.



11.

CwmpicioBoe uteHre. OOyJaronIuiicss CMOXKET:

HAXOJIUTh B TEKCTE TpeOyeMyro HHPOpMaLKIO (B COOTBETCTBUU C LEISIMU CBOEH
NeSATEIbHOCTH);

OpPUEHTUPOBATHCS B COJICPKAHUU TEKCTA, TOHUMATh IIEJIOCTHBIN CMBICI TEKCTa,
CTPYKTYPHPOBATh TEKCT;

yCTaHaBIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, ABICHUH, IPOILIECCOB;
PE3IOMUPOBATH IIIABHYIO UAEHO TEKCTA;

KPUTHYECKH OIICHUBATh COJICpKaHUE U (HOpPMY TEKCTa.

DopMUPOBaHUE U PA3BUTUE IKOJIOTMUECKOTO MBIIIJIEHUS], YMEHHE IPUMEHATH €T0
B [TI03HABATEJIbHON, KOMMYHUKATUBHOM, COITUATILHON MPAKTUKE U
npodeccruonanbHoli opueHTanuu. O0yJaromunics CMOXKET:

OTIPEJIENSTH CBOE OTHOIIIEHHUE K MPUPOTHOMN CPEJIE;

aHAJIM3UPOBATh BIMSHUE IKOJIOTHUECKUX (DAKTOPOB Ha Cpely OOUTaHUS KUBBIX
OpraHU3MOB;

MPOBOJUTH NPUYUHHBINA U BEPOSITHOCTHBIN aHAJIN3 KOJIOTMYECKUX CUTYalUH;
IIPOTHO3MPOBATh U3MEHEHHSI CUTYalluu ITPU CMEHE IEUCTBUS OJHOTO (hakTopa Ha
JNEHUCTBUE OpYroro pakropa;

pacupoCTpaHATh IKOJIOTMUYECKUE 3HAHUS M YHaCTBOBATh B MPAKTUYECKUX J€JIax MO
3alIUTE OKPYKAIOILIEH CPEbI;

BBIPAKATh CBOE OTHOLLIEHUE K MPUPOJIE YePE3 PUCYHKU, COUNHEHHUSI, MOJEIIH,
IPOEKTHBIE PaOOTHI.

10. Pa3BuTHe MOTHBAIIMH K OBJIAICHUIO KYJIBTYPOU aKTUBHOTO MCIIOJIb30BaHUS
CJIOBapeil U APyrux MOMCKOBBIX cUCTeM. OO0yUarOUINIiCs CMOXKET:

OIIpENENATh HEOOXOAUMBIE KIHOUYEBbIE TOUCKOBBIE CJIOBA U 3aIPOCHL;
OCYLIECTBJIATH B3AUMOJICHCTBHE C 3JIEKTPOHHBIMU ITOMCKOBBIMU CUCTEMAMHU,
CJIOBAPSIMY;

(bopMHpPOBAaTH MHOKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOYHUKOB IS
O0OBEKTUBU3ALIUU PE3YJIHTATOB IMOUCKA;

COOTHOCHUTH MOJyYE€HHBIE PE3YJIbTAaThl MOUCKA CO CBOEH JAESATENBHOCTHIO.
Kommynukamuenvie YY/[

YMeHHe opraHn3oBbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO
JeSTENIbHOCTD C YUUTEJIEM U CBEPCTHUKAMU; paboTaTh UHAUBUIYATIbHO U B
rpymIe: HaxXoUTh 00Ilee peleHNe U pa3peiiaTh KOHQIUKTHI HA OCHOBE
COIJIACOBaHUS MO3UILMN U y4eTa UHTEPECOB; (POPMYIHPOBATh, APIYMEHTHUPOBATH U
OTCTauBaTh cBOC MHEeHHE. OOYyJaIOIMMIAC CMOXKET:

OINPEIENATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIIBHOCTH;

UTPaTh ONPENEIEHHYIO POJb B COBMECTHOM 1€ATEIbHOCTH;

MPUHUMATh TO3UIMIO0 COOECETHUKA, TOHUMAs! MO3UIUIO APYTroro, pa3inyaTh B €ro
peun: MHEHUE (TOUKY 3pEHUs), I0Ka3aTENbCTBO (APTYMEHTHI), (DaKThI; TUIIOTE3HI,
aKCUOMBI, TEOPHH;

OTNPEIENSATh CBOU IEUCTBUS U IEUCTBUSI MapTHEPA, KOTOPhIE CIOCOOCTBOBAIIN WUITU
MPENsSTCTBOBAIN NPOAYKTUBHON KOMMYHUKAIINH;

CTPOUTbH NMO3UTUBHBIE OTHOLIEHUS B Mpoliecce yueOHO! U MO3HABATENbHOM
NEeATEIbHOCTH;



11.

11.

KOPPEKTHO U apryMEHTHPOBAHHO OTCTaWBATh CBOKO TOUKY 3PEHUS, B JUCKYCCUU
YMETh BBIIBUTATh KOHTPAPTYMEHTHI, nepedpa3rupoBaTh CBOIO MbICIH (BJIaJIEHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTHUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM MPU3HABATH
OIIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
npeajiaraTh aIbTEPHATUBHOE PEIICHUE B KOHPIMKTHOW CUTyalluu;

BBIICJISITH OOIIYIO0 TOUKY 3PEHUS B JUCKYCCHUU;

JIOTOBAapUBAaTHCS O IPABUIIAX U BOIPOCAX ISl 0OCYKAEHHUS B COOTBETCTBHUH C
ITIOCTABJICHHOM IIepel IPYIION 3a0a4eH;

OpraHU30BLIBATh yUeOHOE B3aMMOJICHCTBHE B TPYIIIE (OMpeaesaTh OONTUE TICIIH,
pacnpenensaTh POy, 10rOBapruBaThCs APYT C APYTOM U T. 11.);

YCTPaHSTh B paMKaXx JIMajora pa3pbiBbl B KOMMYHHKAIUU, OOYCIIOBJIEHHBIE
HEMOHUMaHUEM/HENPUATHEM CO CTOPOHBI COOECETHUKA 3a/1auH, (POPMBI WK
coJiep KaHus Auaora.

YMeHHE 0CO3HAaHHO MCIOJIb30BaTh PEYEBBIE CPEJCTBA B COOTBETCTBUU C
3a/layeil KOMMYHUKAIIUU JIJIS1 BRIPQXKEHUSI CBOMX YYyBCTB, MBICJIEH U MOTpeOHOCTEN
JUIS1 TIJTAHUPOBAHUS M PETYJISIIUNA CBOEH IESITENbHOCTH; BIIAJICHUE YCTHOU U
MUCbMEHHOMN PeUbl0, MOHOJIOTUYECKON KOHTEKCTHOU peubto. O0yuaronuics
CMOJXKET:

ONPENENATh 3aJa4y KOMMYHHUKALIMK U B COOTBETCTBUU C HEH OTOMpPATh peyeBbIe

CpEIICTBA;

OoTOMpaTh U UCHOJb30BATh PEYEBBIE CPEJCTBA B MPOLIECCE KOMMYHHKAILIUU C

JIPYTUMU JIOAbMU (IUAJIOT B Mape, B MAJIOW Ipynme u T. 11.);

MPEACTABIATh B YCTHOM WJIM MUCbMEHHOU (pOopMe pa3BepHYTHIN JIaH COOCTBEHHOMN

NEATEIbHOCTH;

COOJTI0/IaTh HOPMBI TyOJTMYHON PEYH, PETJIAMEHT B MOHOJIOT€ U TUCKYCCUU B

COOTBETCTBHM C KOMMYHHUKATUBHOM 33]1a4€H;

BBICKA3bIBaTh M1 0OOCHOBBIBATh MHEHHE (CYXKJICHHE) U 3alpaliiBaTh MHEHUE

napTHepa B paMKax JHaJiora;

MPUHUMATh PEIICHUE B X0JI€ JUAJIOra U COTIaCOBBIBATh €r0 ¢ COOECETHUKOM;

CO37aBaTh MUCbMEHHBIE «KIUIIUPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C

UCIIOJIb30BAHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;

UCITI0JIb30BaTh BEpOATIbHBIE CPEJICTBA (CPEACTBA JIOTHUECKOW CBSI3U) AJIs

BBIJICJICHHSI CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHUS;

MCIOJIb30BaTh HEBEPOAIbHBIE CPEICTBA UIIM HATJIAIHbIE MaTepUAIbI,

MOATOTOBJIEHHBIE/OTOOPaHHBIE MO PYKOBOJACTBOM YUHTEIS;

JIeJIaTh OLEHOYHBIN BBIBOJ O JOCTHKEHUU L€ KOMMYHUKAIIUU HEMTOCPEACTBEHHO

MIOCJIC 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBATH €TO.
dopMupoBaHUE U PA3BUTUE KOMIIETEHTHOCTH B 00JIaCTH UCTIOIh30BaHUS

MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — UKT).

OOy4aronuncs CMOXKET:

1[eJIeHANPABJICHHO UCKATh U UCTI0Ib30BaTh MH(POPMAIIMOHHBIE PECYPCHI,

HEO0OXOAUMBIE ISl pEHICHUS] YYEOHBIX U PAKTUYECKUX 3a]1a4 C TIOMOIIbIO CPEJICTB

UKT;

b



BbIOHpaTh, CTPOUTH U MCIIOIB30BATh aI€KBATHYIO0 HHPOPMAIIMOHHYIO MOJIETb IS
nepesaul CBOMX MbICIIEH CPECTBAMU €CTECTBEHHBIX U (POPMANIbHBIX A3BIKOB B
COOTBETCTBHUHU C YCIOBUSIMU KOMMYHUKALINU;
BBIJIEIISATh MHPOPMAIIMOHHBIN acleKT 3a/1auM, OIIEpUPOBaTh JAHHBIMH,
UCIIOJIb30BaTh MOJIENb PEIICHUS 3aJaUH;
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH (BKJIIOYAs BHIOOP aJIEKBaTHBIX 3a/1a4ye
MHCTPYMEHTAIBHBIX IPOIPAMMHO-AIIIAPATHBIX CPEJICTB U CEPBUCOB) JUIsl PEIICHUS
UH(GOPMAIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX YYEOHBIX 3a/1a4, B TOM UHUCIIE:
BBIUKCJICHHUE, HAITUCAHHE TTMCEM, COUYMHEHUH, T0KIa10B, pedepaToB, CO3AaHNE
IIpe3eHTalun U Jp.;
UCIIOJIb30BaTh MHPOPMAIUIO C YIETOM ITHYECKUX U MPABOBBIX HOPM;
C03/1aBaTh MH(OPMALIMOHHBIE PECYPCHI PA3HOTO THIA U JJIS Pa3HBIX ayAUTOPHIA,
co0moAaTh HHGOPMAIIMOHHYIO TUTUEHY U TIpaBHiia HHGOPMAITMOHHON
0€30MacHOCTH.

IIpenmeTHble pe3yJIbTaThI:
BbINyCKHUK HAYYHTCSH:
XapaKTepU30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOACHHUE, U3MEPEHUE,
HKCIEPUMEHT;
OIKCHIBaTh CBOMCTBA TBEPBIX, )KUJIKUX, Fa3000pa3HbIX BEIIECTB,
BBIJIEJISISL UX CYILIECTBEHHBIE TPU3HAKY;
pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHA «aTOM.
OO0yuaromuiicsi HAYYUTCH:

-XapaKTeprU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOII0ICHUE, U3MEPEHUE,
HKCIIEPUMEHT;

OIMKMCHIBATH CBOWMCTBA TBEPJIBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJICISA UX
CYIIIECTBEHHbBIC TTPU3HAKH;

-pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYIa,
«XUMUYECKHUH DJIEMEHT, «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,
«BAJICHTHOCTBY, «XUMUYECKasl PEAKIUs), UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMUHU;
-pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOW TEOPUU;

-pa3uyaTh XUMUYECKUE U (U3HUCCKHUC SIBICHUS;

-Ha3bIBaTh XMMHUYECKUE DIICMCHTHI;

-OMpeIeIsITh COCTaB BEMIECTB MO UX (GOopMyJiaM;

-OMpeIeIsITh BAIGHTHOCTh aTOMa DJIEMEHTA B COSMHCHUSX;

-OTPEACIIATh TUIT XUMUYCECKUX PEAKITUH;

-Ha3bIBaTh MPU3HAKH U YCJIIOBHS MPOTEKAHUSI XUMUYECKUX PEAKIUN;

-BBISIBJISITH TIPU3HAKH, CBUJICTEILCTBYIONIUE O MPOTEKAHUN XUMHUYECKON peaKIinu
IIPY BBIMOJTHEHUU XUMHYECKOTO OTIBITA;

-COCTaBIIATH (POPMYIIbI OMHAPHBIX COSAMHEHUM;

-COCTaBIIATh YPABHEHUS XUMUYECKUX PEaKITHi;

-co0I0IaTh TpaBwIIa 0€30MacHOM pabOTHl TP MPOBEJCHUU OTIBITOB,;
-TI0JIb30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM U TIOCYIO0M;

-BBIYHMCIIATh OTHOCUTENbHYIO MOJIEKYJIIPHYIO I MOJISIPHYIO MacChl BEIIECTB;



-BBIYHMCIIATH MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 10 (GopMyJie COeTUHEHHS;
-BBIUMCIISATh KOJIMYECTBO, 00BEM MJIM MAacCy BEIleCTBA M0 KOJINYECTBY, 00BEMY,
Macce peareHTOB WX MPOAYKTOB PEAKIIUY;

-XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOpOAa U BOAOPOAA;

-10Jy4aTh, COOUPATh KUCIOPO U BOJIOPOJL;

-pacrio3HaBaTh OIMBITHBIM IyTEM T'a3000pa3HbIe BEUIECTBA: KUCIOPO/I, BOJIOPO/L;
-pacKpbIBaTh CMBICH 3aKOHa ABOTaJipo;

-pacKpbIBaTh CMBICI IOHATUN «TETJIOBON 3(PHEKT PeaKIim», «KMOJSIPHBIN 00beM»;
-XapaKTepU30BaTh PU3NUECKUE U XUMUICCKHAE CBONCTBA BOIBI,

-pacKpBIBATh CMBICI TOHSATUS «PACTBOPY;

-BBIUUCIISATH MACCOBYIO J0OJII0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
-IIPUTOTOBIISATH PACTBOPHI C ONPEIEICHHON MACCOBOM J10JIEM PACTBOPEHHOTO
BEILIECTBA;

-Ha3bIBATh COCIMHEHUS U3YUYEHHBIX KIIACCOB HEOPTaHMYECKUX BEILIECTB;
-XapaKTepU30BaTh PU3NYECKUE U XUMUYECKHE CBONCTBA OCHOBHBIX KIJIACCOB
HEOPTaHUYECKUX -BEILIECTB: OKCUJIOB, KUCJIOT, OCHOBAaHHI, COJIEH;

-OIPENETATh MPUHAIIEKHOCTD BEIIECTB K ONPEIEICHHOMY KIIACCy COEANHEHUI;
-COCTaBIIATh (POPMYIIBI HEOPTAHUUYECKUX COCTMHEHUN N3YUEHHBIX KJIACCOB;
-IIPOBOJIUTH OIBITHI, MOJTBEPKIAIONINE XUMUYECKUE CBONCTBA N3YUEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

-pacrio3HaBaTh OINBITHBIM IIyTEM PACTBOPHI KUCIOT U HIEJIOYEH 110 U3MEHEHHIO
OKpPAaCKU MHAUKATOPA;

-XapaKTepU30BaATh B3aMMOCBSA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COETMHEHHUI;
packpeiBath cMbIch [leprnonnueckoro 3akona J[.1. Menneneesa;

-00BACHATH (PU3NYECKUN CMBICT aTOMHOTO (TIOPSIZIKOBOT'0) HOMEpa XMMHUUYECKOTO
AJIEMEHTa, HOMEPOB IPYIIIbI U NeprUoAa B IEPUOANUECKON CUCTEME

JI.1. Mennaeneena;

-00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUSI aTOMOB, CBOWCTB JIEMEHTOB B
npeaenax MajblX HIEPUOJIOB U TIaBHBIX NOATPYIII;

-XapaKTepU30BaTh XUMUYECKUE FJIEMEHTHI (0T BOJOPOA /10 KaJbIKsi) HA OCHOBE
WX MOJIOKeHUA B nepuoanueckoii cucreme .M. MennaeneeBa u ocoOeHHOCTEN
CTPOEHHUS UX aTOMOB;

-COCTaBJISITh CXEMbI CTPOCHUS ATOMOB MEPBBIX 20 37IEMEHTOB MEPUOINIECKOM
cuctemsl JI.1. Meneneena;

-pacKpbIBAaTh CMBICH MOHATUN: «XUMHUYECKas CBSI3bY», «3IEKTPOOTPULIATEIIBHOCTY;
-XapaKTepU30BaATh 3aBUCUMOCTD (DU3UUYECKUX CBOMCTB BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKY;

-OTpEIEATh BUJ XUMUYECKON CBSI3M B HEOPTAaHUUECKUX COCTMHEHUSX;
M300paKaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUIAMU
XMMHUYECKUX CBSI3CH;

-pacCKpBIBATh CMbICI TOHSATUN «HOH», KKATUOH», «AHHUOHY, «JIEKTPOJIUTHI»,
CHERIEKTPOJIUTBI», «AJIEKTPOJTUTHYECKAS JUCCOLUALINS, KOKUCIUTEIIbY, «CTENEHb
OKHUCIICHUS «BOCCTAHOBUTENDY, KOKHCICHUEY, «BOCCTAHOBICHUEY;

-OMpENIENATh CTENEHb OKUCIICHHS aTOMAa AJIEMEHTA B COCIUHEHUH;



-pacKpBIBATh CMBICI TEOPHUH IICKTPOJIUTHUECKON AUCCOIUAIINH;

-COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHUECKON AUCCOLUALIMYI KUCIIOT, IIEJI0YEH,
coJIeH;

-00BSICHATH CYIIHOCTB MIPOLIECcCa AIEKTPOIUTUYECKON TUCCOLMALUN U PeaKIui
MOHHOTO OOMEHa;

-COCTaBIIATH MOJHBIC U COKPAILIEHHbIC HOHHBIC YPAaBHEHUS PeaKIuu OOMEHA;
-OIPEACNIATh BO3MOKHOCTh TPOTEKAHUS peaKIuii HOHHOTO OOMEHa;
-IIPOBOJIUTH PEAKIIMHU, TOATBEPKIAOIINE KAYECTBEHHBIN COCTaB pa3IuyHbIX
BEIIIECTB;

-ONPEIENATh OKUCIUTENh U BOCCTAHOBUTEIb;

-COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM;
-Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUECKON PEAKIIUM;
-KJ1acCU(UIIIPOBATH XUMHYECKHE PEAKITUHU TI0 PA3IMYHBIM IMPU3HAKAM;
-XapaKTEPU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOEHHUEM U CBOMCTBAMU
HEMETAJIOB;

-IIPOBOAMTH OIBITHI MO TOTYYEHUIO, COOUPAHUIO U U3YUCHHIO XUMHUUECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa,;

-pacrio3HaBaTh OIMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YTICKHUCIIbIN Ta3 U
aMMHAK;

-XapaKTEPU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU
METAJLJIOB;

-Ha3bIBaTh OPraHUYECKHUE BEIlleCTBA MO X (popMyrie: MeTaH, dTaH, STUJICH,
METaHOJI, 3TAHOJI, TJIUIEPUH, YKCYCHAsl KUCII0Ta, aMUHOYKCYCHAsl KUCJIOTA,
CTEapUHOBAs KMUCIIOTA, OJIEMHOBAs KUCIIOTA, TJIF0K034;

-OLICHUBATh BIMSHUE XUMUUECKOTO 3arps3HEHUSI OKPYIKaIOIIEH Cpe/ibl Ha
OpraHu3M YeJIOBEKa;

IPaMOTHO 00paIIaThCs C BEIIECTBAMH B TTOBCETHEBHOM KU3HU

-OMPENEATh BO3MOXKHOCTb TPOTEKAHUS PEAKIIUN HEKOTOPBIX MIPEACTaBUTEIIEH
OpraHUYECKUX BEUIECTB C KUCIOPOJIOM, BOAOPOAOM, METAINIAMH, OCHOBAHUSIMH,
rajoreHaMH.

O0y4aromuiicst NOJIy4YuT BO3MOKHOCTh HAYYUTHCS

1) TlonumaTh 3HaYeHUWE HAYYHBIX 3HAHUM U9 aJanTaluyd  4YejloBeKa B
COBPEMEHHOM  JMUHAMUYHO  U3MCHSIOMIEMCS W Pa3BUBAIOIIEMCS  MHpE,
BO3MOYKHOCTh Pa3yMHOI'0 HCIMOJIb30BaHUA JOCTMKEHUN HAyKU U COBPEMEHHBIX
TEXHOJIOTUH JIJIsl JaTbHEHIIIEro pa3BUTHS YEJIOBEUSCKOro 00IIeCTRa;

2) JlaBaTh onpeiesIeHHs] U3YUYEHHbBIX TTOHSITHUI:

e XHMHUYECKHUU DJIEMEHT, aTOM, HUOH, MOJIEKYJIa;

¢ KPHUCTaJUIMYECKAsl PEIIETKA, BEIIECTBO, POCTHIE U CIOKHBIC BEIIECTBA;

o XuMHYeckas (opmysia, OTHOCHTENIbHAs aTOMHas Macca, OTHOCHUTEIbHas
MOJIEKYJIIpHAsi Macca;

e BAJEHTHOCTb, OKCHUJIbI, KUCJIOTHI, OCHOBaHUS, COJIH;

o aM(pOTEepPHOCTh, HHIUKATOpP, TNEPUOJUYECKUNA 3aKOH, TMEpPUOIUYECKas
TabINIIA;



e HW30TOIbI, XUMHUYECKas CBs3b, DJIEKTPOOTPULATEIBHOCTb,  CTEIEHb
OKHCJICHUS;
e XMMMUECKas peaklus, XUMUYECKOE YpPaBHEHNE, T€HETUUECKasl CBSI3b;
e OKHCIJICHHE, BOCCTAHOBJICHUE, DJIEKTPOIUTUYECKAs JAUCCOLMALINS, CKOPOCTb
XUMHUYECKOHN peaKItu.
3) OnuceiBaTh AEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO MTPOBEICHHBIE XUMUYECKHE
JKCIIEPUMEHTHI;

HIIpoBoAUT, XUMHUYECKHM  SKCIEPUMEHT, oOOpallatbCsi C  BEIIECTBAMH,
UCIIOJB3YEMbIMU B SKCIEPUMEHTAIBHOM IO3HAHUM XMMHUU M B TOBCEIHEBHOM
JKW3HHU, B COOTBETCTBUU C IIpaBUJIAMHU TEXHUKH O€30MMacHOCTH;

5) OnuceiBaTh U pa3indaTrTb M3YUYCHHBIC KJIACChI HCOPIaHHYCCKHUX COGI[I/IHGHI’IIZ,
IMPOCTBIC N CJIOKHBIC BEHICCTBA, XUMHUUYCCKUC PCAKIIUM;

6) KnaccuduimpoBatb n3yueHHbIE OOBEKTHI U SIBJICHUS;

7) OBHEII[GB&TB NpSAMCTHBIMU W MCXKIIPCIMCTHBIMU INOHATHUAMHA, OTPAKAIOIINMHU
CYmCCTBCHHLIC CBSA3H N OTHOLICHHA MCIKAY 00BEKTAMU U ImpouecccamMu;

8) ]_—[eﬂaTb BBIBOJbI 1 YMO3AKIIIOUCHUA U3 Ha6HIOﬂeHHﬁ, HN3YUYCHHBIX XUMHNYCCKHUX
BaKOHOMCpHOCTCﬁ, IIPOTrHO3UPOBATH CBOMCTBA HCU3YYCHHBIX BCHICCTB IIO
aQHAJIOTUH CO CBOMCTBAMH HN3YUCHHBIX,

9) CrpykTypupoBaThb HM3yYE€HHBIH MaTepuagl W XUMUYECKYI0 HH(POPMAILHIO,
NOJIyYCHHYIO U3 APYTHX HCTOYHHUKOB,;

10) MogenupoBaTh CTpPOCHHE AaTOMOB 3JIEMEHTOB 1-3 TMepUOaOB, CTpOEHUE
MPOCTBIX MOJIEKYJ;

11) AHanin3upoBaTh U OLICHUBATH MTOCJIECACTBUSA JIJI1 OKPYXKAIOIIEH cpeabl OBITOBOM
U TIPOU3BOJICTBEHHOM JEATEILHOCTH YeJOBEKa, CBSI3aHHOW C TMepepadOTKOn
BEILIECTB;

12) Oxka3piBaTh NMEPBYIO MOMOILb MPU OTPABIICHHSX, OXKOTAX U JIPYTHX TpaBMax,
CBSI3aHHBIX C BEILIECTBAMU U JJaOOPaTOPHBIM 000PYI0BAHUEM.

Conep:xanue yueOHOro npeamera 68 yacon
Iloemopenue nexkomopuix eonpocoe Kypca 8 knacca

XUMHUYECKHE JIEMEHTHI U UX CBOMCTBA. [leproandeckuii 3aK0H U MEpUOaUYECKast
cucremMa xumuuyeckux osnaemeHTtoB J[. WM. MengeneeBa. 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB DJIEMEHTOB B mepuodax u rpynmnax. OTHOCUTENIbHas
AJEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJIeHHus. BameHTHocTh. CBeleHUS O
COCTaBE U HOMEHKJIATYPE OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COCIMHEHHM.

HMemoncTpamuu. 1. OOpa3upl HEOpraHWMYECKUX coeAuHeHud. 2. Mogenu
KPUCTAJUIMUECKUX peiieToK. 3. OnbIThI, paCKphIBAIOIIME B3AUMOCBSI3b CTPOCHUS U
CBOMCTB: a) BO3rOHKA Ho/1a.



JlaGopaTopHublii onbIT 1. PaccmoTpenune o0pas3IoB OKCHIOB, COJIEH, KHCIOT,
OCHOBAHHUU.

Pa3pnea 1. Teopernyeckue 0CHOBBI XUMUM
Tema 1. XumMnuyeckue peakuny 4 3aKOHOMEPHOCTH UX NPOTEKAHMS
CKOpOCTh XMMHYECKOM pEaKUUU. OHEpPreTuka XUMUYECKHUX pEeaKiuil.
@akTOpBI, BIUAIOMIKE HA CKOPOCTh XUMUYECKUX PEAKLIUN
JMeMoHcTpanuu. 1. 3aBUCHMOCTh CKOPOCTHM pPEaKUWW OT KOHILIEHTpalUuu
pearupyrommx BenlecTB. 2. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT TEMIIEpaTyphl. 3.
3aBUCUMOCTh CKOPOCTH pEaKIMU OT MPUPOJbI pPEArupyroIMX BelecTB. 4.
BimsiHue KOHIIEHTpaluy pearupyrolux BEIIECTB HA XMMUYECKOE paBHOBECHE. 5.
B3anmoeiicTBUE aIFOMUHHS ¢ UOJOM B IIPUCYTCTBUU BOABL. 6. B3anmoneiicTBue

nepokcuia Bojopoaa ¢ okcuaom Maprania (IV). 7. lumepuzarus okcujia a3ora
(V).

JlaGoparopHbie oOnbIThl. 1. ONBITH, BBISICHAIONIME 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEaKIuu OT MPUPOALl PEAarupyroluX BEMIECTB (B3aHMMOJEHCTBHE
IMHKA C COJIIHOM M YKCYCHOM KHUCJIOTaMH), OT IUIOIAAM MOBEPXHOCTH
CONPUKOCHOBEHHUS (B3aMMOJICHCTBUE PA3NMYHBIX O pa3Mepy TIpaHysl IUHKA C
COJIIHOM KHCJIOTOM), OT KOHUEHTPALMK U TEMIIepaTyphl (B3aUMOACICTBUE OKCUAA
Mean (II) ¢ cepHOW KHUCIOTOM pa3NMYHOM KOHUEHTpAMM TpU  Pa3HBIX
teMmneparypax. 2. PasymoxeHne mnepokcuza BOAOPOJAa B NPUCYTCTBUU
KaTaJau3aropa.

IIpakTuyeckass padora.l. BriusHue pa3auuHbix (GaKTOPOB Ha CKOPOCTH
XAMHUYECKOU pEeaKInu.

Pacuernble 3amaum. 1. PacueTrsl 10 TEPMOXMMHYECKUM YpPaBHEHUSM. 2.
Brluncinenne CKOpOCTH XMMUYECKOW PEaKUUU 10 KUHETUYECKOMY YPaBHEHUIO. 3.
Bbluncienre CKopoCcT XUMUYECKOW peakluu 1o rpauky ee mpoTeKaHus

Tema 2.PactBopbl. Teopus 31eKTPOJIUTHYECKOH JUCCOUATTANT

CBeneHus 0 pacTBOPAX; ONPEAEICHUE PACTBOPOB, PACTBOPUTENH, PACTBOPUMOCTS,
KJ1accu(uKanus pacTBOPOB. DIEKTPOIUTHI U HEIJIEKTPOJIHUTHI.

JlamnosibHOE  CTPOEHWME MOJIEKYJbl BOJBL.  [Ipouecchl, MPOUCXOAAIINE C
AIEKTPOJUTAMHU TIPU PACIUIABIICHUN W PACTBOPEHUHU BEIIECTB B BOJE. Posib BOABI B
MPOLIECCE DIJIEKTPOIUTUUECKON Aucconmanuu. Jluccomumanusi 3JIEKTPOJIUTOB C
pa3HbIM THUIIOM XUMHUYECKOW CBsA3U. (CBOWCTBA HMOHOB. TEIJIOBBIE SIBICHUS,
COIPOBOXKJAIOIINE MTPOLIECCHI PACTBOPECHUA.

CuiibHbBIE U clla0ble JIeKTpoJUThl. CTeneHb qucconyanuu. MHANKaTopHI.

Peaknyn monHoro oOMeHa. XMMHUYECKHE CBOMCTBA KHCJIOT, COJIEH M OCHOBAaHUM B
CBETE TEOPHUH DJICKTPOJUTUUECCKON JUCCOIMALMH. [ HAPOIN3 COJEH.

Pacuernbie 3aga4yu. Pacuersl MO XMMHYECKMM YpPABHEHUSIM, €CIA OJHO U3
pearupyronmx BEMIeCTB 1aHO B N30BITKE.

JMemoncrpanuu. 1. HcnbiTanwe BEHIECTB, WX pPacTBOPOB U pPacIyIaBOB Ha
EKTPUUECKYIO TMPOBOAUMOCTh. 2. Bimsame pasz0aBieHus Ha CTENEHb



nucconuranuu. CpaBHEHUE AIEKTPUYECKON MPOBOIUMOCTH KOHUEHTPUPOBAHHOIO U
pa30aBIEHHOTO pPAacTBOPOB YKCYCHOM KHCIOTHL. 3. JIBH)KEHHE HWOHOB B
ANEKTPUUECKOM Toje. 4 TOJIydeHHE HEBOJHBIX pacTBOpoB. 5. BiusHue
pacTBOpPUTENIS HA AUccolnanuio. 6. 'uaparanus u geruaparamnms HOHOB.

JlabopaTopHblie onbIThl. 1. PacTBOpeHue BemecTB B Bojae 1 OcH3uHe. 2. Peakius
oOMEHa MEKy pacTBOPaMH JIEKTPOJIUTOB.

IIpakTuyeckune padorsl. 1. [lonyyenue xkpucramioruapara u3 0€3BOJHON COJIH.
2. PemeHne OSKCHEPUMEHTANBHBIX 3a4ad 10 TeMe «OJIEKTPOIUTHYECKAs
U CCOLTUALIUS

IKCKYpPCHSA B JIIOOYI0 XMMHUYECKYIO JIA0OPATOPUIO C LEIhI0 O3HAKOMIICHHS C
npruemMamu paboThl C PaCTBOPAMH.

Tema TBOpYeckoii padoThl. 3HAYECHUE HAYYHOW TEOPUM I TOHUMAaHUS
OKpPY’KaIOLIEro MUpa, HAYYHOHU U IIPAKTUYECKOH JEATEIBHOCTH.

Pa3pgea 11. DjaeMeHTHI-HEMeTAJIbI H UX BaKHeHIINE COeTHHEHUS

Tema 3. O0mas XapaKTepUCTHKA HEMETAJJIOB

XuMH4YecKHe 3JJIeMeHTbI-HeMeTalIbl. [lojokeHne 3IEeMEHTOB-HEMETAIUIOB B
nepuoauyeckoi cucreme .M. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS MX aTOMOB:
oOmue depthl U paznuuusi. OTHOCUTENIbHAS JIEKTPOOTPULIATENIbHOCTh. CTeneHn
OKHCJICHUS, BAJICHTHBIE COCTOSAHUS AaTOMOB HEMETAUIOB. 3aKOHOMEPHOCTH
W3MCHEHUS 3HAYEHUM OSTHUX BEJIMYMH B MEPUOAAX WU TPYNIAX MEPHUOJIUYECKOU
cucteMmbl. TunuuHble QOPMBI BOJOPOJHBIX W KHUCIOPOIHBIX COCIUHEHUN
HeMeTaJuI0B. PacripocTpaHeHne HEMETAINIMYECKUX 3JIEMEHTOB B IIPUPOJIE.

IIpocThie BemecTBa HeMeTaLIbl. OCOOCHHOCTH HX CTpocHUsA. Dusnmyeckue
CBOIMCTBAa (arperaTHoe COCTOSIHUE, TEMIlepaTypa IUIABJICHHS, KHUIICHUS,
pacTBOpUMOCTh B Boje). IloHsATHe 00 amioTpomnuu. AJLIOTPONUS YIIepoja,
dbochopa. Cepsl. OOYCIOBICHHOCTh CBOMCTB aJJIOTPOIIOB OCOOECHHOCTAMH HX
CTPOCHUS;, IPUMEHEHHE aJUIOTPOIIOB.

XuMHUYecKue CBOMCTBA MPOCTHIX BellecTB-HeMeTa/I0B. [IpruunHbl
XUMUYECKOM MHEPTHOCTH OJaropoHbIX Ta30B, HHU3KOM AaKTUBHOCTH a30Ta,
OKHCIIUTEIIbHBIX CBOMCTB M JIBOMCTBEHHOI'O IIOBEACHUSA CEPBI, a30Ta, YIJIepoaa U
KPEMHHUSI B OKHMCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuusx. OOmme cBolcTBa
HEMETAJUIOB U CIIOCOOBI UX MOIYYEHHUS.

Boaxopoanbie coeamHeHUss HeMeTaI0B. OpMbI BOAOPOAHBIX COEANHEHUN

3aKOHOMEPHOCTH M3MEHEHUS] (PU3NYECKUX U XUMHUYECKHUX CBONCTB BOJOPOAHBIX
COEJIMHEHUI B 3aBUCHUMOCTH OT OCOOEHHOCTE CTPOECHMSI aTOMOB 00pa3yrOIINX UX
sneMeHTOB. CBOMCTBA BOJHBIX PACTBOPOB BOJOPOAHBIX COCTUHEHUN HEMETAIIOB.
KuCI10THO-0CHOBHASI XapaKTEepUCTUKA UX PACTBOPOB.

Bpiciine KHCJIOPOAHBbIC COCAMHEHUsS HeMeTa/I0B. OKcuabl U ruaApoKcuasl. Mx
COCTaB, CTPOCHUE, CBOMCTBA.



HMemoncTpanuu. 1. OOpasmpl MPOCTHIX BEMIECTB-HEMETAIOB UX COCIWHCHUM. 2.
Komnekust npocThIX BEIIECTB-TalOreHoB. 3. PacTBOpMMOCTh B BOJE KUCIOPOJA,
a3oTa, cepbl, pocdopa. 4. DNEKTPOINPOBOIHOCTH HEMETAILIOB. 8. B3aumopeiictBue
azoTta, ¢ocdopa U yriepoja ¢ MeTallaMH U BOJOpoioM. 9. BzaumonelictBue
OpoMa ¢ alIOMUHUEM.

JlabopatopHble onbIThI. O3HaKOMIJIEHHE C 00pa3aMu COCTMHEHUM TajOreHOB.

Tema 4. Iloarpynna Kucjaopoaa u eé THNMYHbIE MPEACTABUTEIH.

OOmast xapakTepUCTHKa 3JIEMEHTOB MOJArPYIIBl KHUCIOPOJa. 3aKOHOMEpHBIE
U3MEHEHHUs1 B moarpynmne. Ouznueckne U XUMHUYECKHUE CBOMCTBA XaJIbKOTCHOB —
NPOCTBIX  BEIIECTB. XaAIbKO2eHUOvl, Xapakmep Ux B600HbIX pPACMBOPOS.
buonornyeckue ¢yHkuuu xanbkoreHoB. Cepa Kak MPOCTOE  BEIIECTBO.
Annotponust cepwl. Ilepexon amnmorpomHbIX ¢opM Apyr B Apyra. XUMHUYECKHE
cBOMCTBa cepbl. [lpumenenue cepvl. CepoBOIOPOA, CTpOeHHE, (U3MUECKHE U
XUMHYECKHE  CBOMCTBAa.. BOCCTAHOBUTENIBHBIE  CBOMCTBA  CEPOBOJOPOJA.
KauecTBeHHas peakiusi Ha cepoBOJOPO U cylbhuibl. Ceposooopoo u cyabghuowl
6 npupode. Bozoeiicmsue ceposooopooa na opeanmusm uenosexa. Ilonyuenue
€eposo0oopooa 8 1abopamopuul.

Kuciopoaconep:kamue coeamnenusi cepbl. Okcua cepol  (IV). Ceprucras
kucinora. CocTtaB, CTpoeHHE, CBOWCTBA. OKHCIUTEIHHO-BOCCTAHOBUTEIIbHBIC
CBOMCTBa  Kuciopoacoaepxamux  coeauHenuit  ceppl  (IV).  Cynbdurs.
['unpocynbshutel. KauecTBeHHass peakiyss Ha CEPHUCTYIO KHUCIOTY UM €€ COJIU.
[IpumeHeHune KucIopoAcoIepKalux coequaenui cepsl (IV).

Oxkcup cepol (VI)., cocta, crpoenue, cBoictBa. [lomydenue okcuna cepnl (VI).
CepHas KuclOTa, COCTaB, CTpoeHue, (usnyeckue cBorcTBa. OCOOCHHOCTH €€
pacTBOpEeHUss B BOJE. XUMHUYECKHE  CBOWCTBA  pa3OaBiIeHHONW U
KOHLIEHTPUPOBAHHON CEpHOM KHUCIOThl. KauecTBeHHas peakuusi Ha CyJb(ar-HoH.
[IpuMeHeHNE CEpHOM KUCIIOTHI.

JMemoncrpanun. 5. [lonmydeHue MOHOKIMHHOW M IUlacTuueckoi cepsl. 10.
B3aumoneiictBue cepbl ¢ BOAOPOAOM, MEAbIO, HaTpuem, kKuciaopogom. Jlem.20.
KauecTBeHHbIE peakiUu a aHUOHBL: CyabDuA-uoH, cyiabdar-uoH. Jem.19.
[Tomyuenue okcuaa cepsl (IV) u okucienue ero B NpuCyTCTBUU KaTaliu3aTopa.

JlabopatopHblie onbiThl. 1. O3HaKoMiIeHHE ¢ 00pa3llaMH Cephl U €€ MPUPOIHBIX
coenquHeHui. 4. KauecTBEHHbBIE pPEAKIIMM HA aHUOHBI KUCJIOT. 7. ['uaposnn3 comneu,
00pa30BaHHBIX CHUJIBHBIMH U CJIA0BIMH KHCJIOTaMU. 8. Pacrio3HaBaHue XJIOpUIOB U
CyJb(aToB.

Tema S. [loarpynmna a3ora u e€ THNUYHBIC PEACTABUTEJIMN.

O0mas xapakrepucTHKAa 3J€MEHTOB MOArpPynmnsbl a3zora. Ceoucmea npocmvix
geujecme  leMeHmos  noozpynnel  asoma. BaxHeilline  BOAOPOIHBIE U
KUCJIOPOJAHBIE COCIUHEHHUS DJEMEHTOB IMOJTPYIIbl a30Ta, UX 3aKOHOMEpHBIE
U3MEHEHUs. Mcmopus omKkpwuimus u ucciedo8aHus 31emMeHmo8 noo2pynnsl a3oma.



A30T Kak 3JJIeMeHT H TPOCTOe BellecTBO. XUMHYECCKHE CBONCTBAa a3o0Ta.
AMMHAK, CTpOEHHE, CBOWMCTBA, B00OPOOHAsL  CB53b  MedcOy  amomamu
ammuaxka. Mexanuam oOpazoBaHusi HoHa aMmmoHusA. Conu amMMOHMS, HX
XUMHUYeckue cBoricTBa. KauecTBeHHas peakiusi Ha MOH amMMmoHus. [IpumeHeHue
aMMMaKa U COJIEd aMMOHHUS.

Oxcuabl azora. Ctpoenue okcunaa azora (II), okcuna azora (IV). @uszuueckue u
XUMHYECKHE CBOMCTBA OKCHIOB a30Ta.

A30THasi KHCJ0TA, cOCTaB M cTpoeHue. Dusnueckne M XMMHUUYECKHUE CBOMCTBA
a30THOM KHCIOTHI. OKHCIMTEIbHBIE CBOMCTBA a30THOM KHCIOTHL. Cocmasnenue
VPABHeHUll peakyuil 83aumMoO0eliCmaUsi a30MHOU KUCIOMblL ¢ MEMALIAMU MeMOOOM
anexkmponno2o oananca. Conu a30THOW KHCJIOTBI — HUTpaThl. KauecTBeHHBIC
peakIMy Ha a30THYH KHUCJIOTY M ee cojid. [losydeHue u ImpUMEHEHHE a30THOM
KHCJIOTBI U €€ COJICH.

@ochop Kak 3IIeMEHT M KaK MpocToe BemecTBo. Amtorpornus Qocdopa.
dusnueckue u xumudeckue cBoMctBa ¢ocdopa. Ilpumenenue docdopa.
Bonoponnsie u kuciaopognsie coeauHenus gocdopa. docdopHas kuciora u ee
conu. KauectBeHHas peakius Ha GocdaT-HoH.

Munepanbuble  ynoOpeHMs: KiaccU(pUKAIIKS, IPUMEPHI, O0COOEHHOCTH
bu3noIOornYecKoro BO3JCHCTBUS Ha pacTteHus. [IpobOrema cBsi3aHHOTO a3oTa.
[IpobGnema HaydHO OOOCHOBAHHOTO HCIIOJIb30BAaHUS MHUHEPAJIbHBIX YAOOpPEHHI B
CEILCKOM XO3siicTBE. PacueThl muTatenbHOW LEHHOCTH ynoOpenuit. [IpoGiema
HAKOIJICHUS] HUTPATOB.

JMemounctpamuu. 6. [Tomydyenue 6enoro docdopa u ero Boropanue Ha Bo3ayxe. 7.
[Tonyuenne oxcuaoB aszora. 13. IlomyueHue amMmuaka W HUCCIEOOBAHHUE €T0
CBOMCTB. 15. OmBITHI, TOATBEPKAAONTNE OOIIME XMMHUYECKUE CBOWCTBA KHCIIOT.
16. T'openne cepbl W yrig B a30THOW KucioTe. BocmiaMeHeHue ckunujapa B
a30THOM KHUCJIOTE.

IIpakTnueckue padorsl. 1. [lomyueHne ammMuaka M UCCIETOBAHUE €TI0 CBOMCTB.
O3HaKOMJIEHHE C XHMHWYECKMMH CBOWMCTBAMH BOJHOTO pAacTBOpa amMMHaka. 2.
Pacnio3naBanme MuUHEpaIbHBIX YI0OpEHUH.

Tema 6.Iloarpynna yrJepoaa
O0mass xapakTepuCTHKAa 3JIEMEHTOB MOArPYNIblI Yriaepoaa. DJIEKTPOHHOE
CTpPOEHHE aTOMOB MOATPYIIIbI YTIEPO/ia, PACIPOCTPAHEHHUE B MPUPO/IE.

Yriiepoa Kak mNpocToe BellecTBO. AIJIOTPONUs yryiepoja: anMas, Tpadwur,
dbynnepensl. AncopOius. XuMUYECKUE CBOMCTBA yTIepo/ia.

Kucaopoanbie coennuenusi yriepoaa. Okcuapl yriepoja, CTpOeHUe, CBOMCTBA,
noJiy4eHue. YToJibHas KHUCIIOTa u ee coiu. KauecTBeHHas peakinus Ha KapOoHa-
WOH.



Kpemnuit u ero csoricrsa. Kucnopoassle coenMHEHU KPEMHHUS: OKCUJ KPEMHUSA
(IV), kpeMHueBas kuciaoTa, cOCTaB, CTpoeHue, cBoiicTBa. Cunukarel. CUIMKaTHAs
IIPOMBIIIICHHOCTh. KpaTkue cBeeHns 0 KEpaMHUKe, CTEKIIE, [IEMEHTE.

[ToHsiITHE O KPYTrOBOPOTE XMMHUYECKHX DJIEMEHTOB Ha MpPHMEpE YIIepoja, a3oTa,
dbocdopa u cepsl.

JlemoncTpanum. 11. BoccraHoBieHNE CBHHIA M3 OKCHJIA HA MOBEPXHOCTH YIJISL.
12. Tlonyuenune xpemMuus u cunana. 14. [lomydenwe u ucciaegoBaHUE CBOWMCTB
nuokcuaa yriepona. 18. Ilonydenue kpemHueBod kuciaoThl. 20. KadecTBeHHas
peaxius Ha KapOOHAT-HOH.

JlabopaTopHbie omnbIThl. 3. [lonydyeHWe YrIEKUCIOro raza M HM3YYEHHE €ro
CBOMCTB. 5. BoccTaHOBUTENBHBIE CBOMCTBA yriiepoAa U Bojaopoaa. 6. Ilomydyenue
YTOJILHOM KUCIOTHI U3 okcupa yriaeponaa (IV) u usyuenue ee CBONCTB.

IIpakTuyeckas padora. 3. Ilonyuyenue okcuga yraepona (IV) m uszydyenue ero
CBOMCTB. Pacrio3HaBaHue kapOOHATOB.

PacuerHble 3agaum. BeiuncieHue macchl WM 00beMa IIPOJIYKTa PEaKIUU I10
U3BECTHOM Macce Wi 00beMy HCXOTHOTO BEIIECTBA, COACPIKAIIETO TPHUMECH.

Paznea I11. MeTaJsibl

Tema 7. O01IME CBOMCTBA METALJIOB

[TonoxxeHue MeTauioB B mepHoaudeckoil cucrteMe. (OCOOEHHOCTH CTPOCHUS
aTOMOB METAaJJIOB : S, p-, d-anemenmos. 3nauenue Hepaul
uonuszayuu. Metamnudeckass cBsa3b. Kpucrammumueckue pemerkd. OOmme u
cnenuduyeckre Guandeckue cBocTBa MeTaiioB. OOIIMEe XMMUYECKUE CBOMCTBA
METaJUIOB. OJICKTPOXMMHUYECKUN Ppsii HaMpsHDKEHUS METaJUuIoB. Mcnonv3zosarue
INEKMPOXUMUYECKO20 — pAO0A  HANPANCEHUs  Memallos8 Npu  BblNOJHEHUU
CaAMOCMOSMENbHLIX ~ pabom. DNEKTPOJIU3  PACIIaBOB U PAcTBOPOB  COJICH.
[IpakTyeckoe 3HaueHue 3eKTposn3a. CrocoOHOCTh METAIOB OOpa30BBIBATH
ciuiaBel. OOIIIME CBEIEHHUS O CIIIaBaXx.

[Tonsitue o koppo3um wmetayioB. Kopposus MeTauioB — oOIIeriaHeTapHbINA
r€OXUMHUYECKUM MPOLIECC; BUIBI KOPPO3UM: XUMUUYECKAsI U DJIEKTPOXUMHYECKAS —
M CIOCOOBI 3aIIUTHI OT HEE.

HMemoncTpamum. 1.00pa3ipl  METaNIOB W MX COCAUWHEHHUH, W3y4YeHUE UX
AIEKTPUYECKON MPOBOAMMOCTU. 2. TemmonmpoBOgHOCTH MeTauioB. 3. Monenn
KPUCTAUIMYECKUX pEIIeTOK MeTauioB. 4. B3anmmoneicTBue MeETaIOB €
HEMETAIIJIAMH Y BOJOU. 5. DIIEKTPOJIM3 PACTBOPOB XJIOPUIA MEAU U MOAUIA KaJHS.
6. OnbITHI IO KOPPO3UU METAIIJIOB U 3aIIUTE METAJJIOB OT HEE.

JlabopaTtopHubie onbIThl. 1. PaccMoTpenne o0pasioB MeETaIOB, WX COJieH U
NPUPOJIHBIX COeAUHEHU. 2. B3aumMoaeiicTBe METaioB ¢ pacTBOpaMH coiei. 3.
O3HakomIIeHHE ¢ 00pa3liamMu CIUIABOB.

Tema 8. MeTanibl rJIaBHBIX U MOOOYHBIX MOATPYIT



Metasiabl — 3jeMeHThI | - || rpynn. CtpoeHre aToMOB XMMHUYECKHX 3JIEMEHTOB
IA- u IIA- rpynm, wuX CpaBHUTENbHAs XapakTepuctuka. Dusuueckue u
XUMUYECKUE CBOWMCTBA IMPOCTBIX BELIECTB, OKCHUJIOB WM THAPOKCHAOB, COJICH.
[IpuMeHEHNE MIETOYHBIX W MIEJOYHO3EMEIBHBIX METAJUIOB. 3aKOHOMEpPHOCU
PAcnpocmpaneHus WeniouHblX U UWel0YHO3eMEeNbHbIX Memallos 6 npupooe, ux
NOJNyYeHUue  2NIeKmpoau3oM  coeouHeHuu. MyuHepanbl Kalbllds, WX COCTaB,
OCOOEHHOCTH CBOMCTB, 00JIACTH MPAKTUYECKOTO NMpUMeHeHus. JKecTKoCTh BO/bI U
criocoObl ee ycTpanenus. Poas memannos | u |l epynn 6 srcusoii npupooe.

AloMuHUA: XuMudeckuii  dnmeMeHT.  [Ipocroe BemectBo.  Pusnyeckue H
XuMuyeckue cBoiicTBa. Pacmpoctpanenne B npupoae. OCHOBHbIE MHHEPAJIBL.
IIpumeHeHne B COBpPEMEHHOM TeXHHUKE. BakHellne cOequHEHUs altOMHUHMS:
OKCHJIbI ¥ THAPOKCHU/IBI; aM(pOTEPHBINA XapaKTep UX CBOUCTB.

Metanasl IVA- rpynnbl — P- 3jieMeHThl. CBUHEI] U 0JIOBO: CTPOCHHE aTOMOB,
(U3UKO-XUMHUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB; OKCUIBI U THIPOKCHUIBI 0JI0BA U
cBUHIA. McTOprUyecknii O4epK O MPUMEHEHHHM STUX METAUIOB. TOKCMYHOCTH
CBHUHIIA M €70 COCIMHEHUM, OCHOBHBIE UCTOYHHMKHU 3arPA3HEHUS UMU OKPYKAIOIIEH
CpEBbl.

Keneszo, mapraden, XxpoM Kak mnpeacraBurenu d-ajemMeHToB. CTpocHUE
aTOMOB, CBOMCTBa XHMHYECKHX 3JIEMEHTOB. JKelie30 Kak MpocToe BELIECTBO.
®duznueckne W XUMHUeckue cBoicTBa. (CocTaB, OCOOCHHOCTH CBOWCTB H
NpUMEHEHUE YyryHa W CTalld Kak BaKHEHIIMX cIuiaBoB jkene3a. O crocobax
XUMUYECKON aHTUKOPPO3UMHOW 3allMTHI CIUIABOB Xkeje3a. KpaTkue cBeneHus o
BOKHEUIITUX COCTUHEHUSX METAIOB (OKCHUIBI U THUAPOKCHUJBI), UX MOBEJICHUE B
OKHCITHTEIIPHO-BOCCTAHOBUTENBHBIX PEAKIISIX COCAUHEHHS Keresa — Fe’', Fe®™,
KauecTBeHHbBIE peaKIMy HA MOHBI XKele3a. bruomornueckas pojib METAJIOB.

JemoncTpanun. 7. T'opeHue, B3aMMOAECHCTBUE C BOAOM JIMTHSL W HATPUS.S.
B3aumopelicTBue ¢ BoAoM Okcuaa Kaibluda. 9. KauecTBeHHbIC peaKiluyd HAa HOHBI
kampiusgs u Oapus. 10. Ycrpanenue xecTtkocTd Boabl. 11. Mexanuueckas
MPOYHOCTh OKCHUJIHOW TUICHKM aatoMuHMsA. 12. B3aumoneicTBue alOMUHHUS C
Bojoii. 13. BzaumopeiicTBue amOMUHUS C¢ OpPOMOM, KHCJIOTaMH, IIEJIOYaMHU.
Hem.14. BzaumopeiictBue coequnenuit xpoma (II) m (III) ¢ kucnoramu u
menoyamu. 15. Ilomyuenue oxcuma xpoma (III) pasznoxenumem OuxapOoHaTa
aMMOHHUSI.

Jlabopatopubie onbIThl. 4. O3HakomieHMe ¢  oOpa3lamMu  MNPUPOIHBIX
coeMHeHUN Kanblus. 5. O3HakoMmyIeHUE C o0pasiiaMu aTlOMUHUS U €ro CIUIaBOB.
6. OsnakomyieHHME C oOpas3namMud 4yryHa u crtaiau. 7. CBoHCTBa OKCHIOB U
ITUAPOKCHI0B amfoMuHus. 8. IlomydyeHne m uccienoBaHue CBOMCTB TMIPOKCUIOB
weneza (II) m (II). 9. KavecTBeHHble peakuuu Ha UOHBI kene3a. 10.
BzaumopenicTBre IMHKA U )KeEJe3a C PACTBOPAMU KUCIIOT U LIEJIOYEH.

IIpakTuyeckoe 3aHsiTHE. PellieHHE HKCIEPUMEHTANIBHBIX 33Ja4 [0 TEME
«MeTamieny.



Tema TBopueckoii padoThl. MeTalsisl 1 COBpEMEHHOE 00IIECTBO

Paznen IV. O0mue cBegeHus 00 OpraHuYeCKHX COeIMHEHUAX.

Tema 9. YrieBoaopoasbl

IlonsiTHE 0 MOJHUMEPHBIX U XHUMHYECKHX COeIMHEHUsAX. MOHOMED; MOIMMeEp;
CIIOCOOHOCTH aTOMOB yTJIepoja U KPeMHUS K 00pa30BaHHIO TTOCISTHUX.

CoenuHenust yriepoaa — NPEAMET CaMOCTOSATEIbHOW HAyKH — OPraHUYecKOn
xuMuH. llepBoHauanbHbIE CBEACHUS O CTPOCHMM OPraHMYECKUX BEIIECTB.
Hexotoppeie momoxenus u ponb teopun A.M. bytiepoBa B pa3BUTHUM 3TOU
HayKu. [lonamue o comono2uu u uzomepuu.

OcHoBHbBIE KJ1aCChI YIJIEeBOAOPOAOB. AJIKaHbI. DJIEKTPOHHOE u
MPOCTPAHCTBEHHOE CTPOCHHE IMPEACIIbHBIX YIIeBOAOPOA0OB (ajikaHoOB). M3oMepus
M HOMEHKJIAaTypa TMpeAesbHBIX YIIEBOJOPOAOB. (Du3Nueckrue ©U XUMHYECKHE
cBoiictTBa ankaHoB. CHnocoOHOCTh aJKaHOB K pEaklUM 3aMelleHUus WU
M30MEPH3ALINH.

HenpeneabHbie yrieBoaopoabl — AaJKEeHbl W AJKUHbI. JleKkmpoHHoe u
NPOCMPAHCMBEHHOE CMPOEHUe AlKeHO08 U  aJIKUHOG. | OMOJIOTUYECKUN Pl
ankeHoB. HomeHknatypa. ®Pusznueckue ©U XUMHUYECKHE CBOMCTBA QJIKCHOB.
CrocoOHOCTh aJIKEHOB K PEaKIMK MPUCOCIUHEHUsS U noauMepu3anuu. [lonsTtue o
IIOJIUMEPHBIX ~ XMUMUYECKHUX  COCIMHEHHUSX: MOHOMEpP, IOJIMMEp, CTEIEHb
noguMepusanuu. IloauaTuieH, NOMUIPONWIEH — NPEACTABUTENN IIOJUMEPOB.
AJIKVHBI, HOMEHKJIATypa, CBOMCTBA.

Pacnipoctpanenue yriaeBoaoponioB B npupone. CoctaB HEPTHU U XapaKTEPHUCTHKA
OCHOBHBIX MPOAYKTOB, MOJTYyYaeMbIX U3 HEPTH.

Kuciiopoacoaep:kamue OpraHn4yeckue coeqnHenus. [lonsarue 0
¢yHKIMOHanbHOU Tpymnme. ['oMonornyeckue psapl CHOUPTOB U KapOOHOBBIX
kuciaot. OOmue ¢GopMysbl KiIaccoB ATHX coenuHeHud. dusmonoruueckoe
JICVCTBUE CHOUPTOB HA OpraHu3M. XHMHUUYECKHE CBOMCTBA CIIUPTOB. TOPEHHE,
TMAPOTAJIOTEHUpOBanue, Aeruaparanus. [loHATHE O MHOrOATOMHBIX CHUPTax
(rmuuepuH). O6mMe cBoiicTBa KapOOHOBBIX KUCIOT. Peakius arepuduxanuu.

buosornyecku BaskHble COeUHEHUs. XUMUS U MULIA: )KUPBI, YIIIEBObI, OEIKU
— BaKHEHIIME COCTaBHBIE YAaCTW NHUIIEBOrO palMOHA YEJOBEKAa U >KMBOTHBIX.
CBoiicTBa XHpPOB W YIJeBOJAOB. Ponb OENKOB B MPUPOJIE M UX XHUMHYECKHE
CBOMCTBA: TUAPOJIN3, ICHATYPALIMS.

HMemonctpamuu. 21. Komnekmus «Hedts u medrenpomykte» 22. Monenu
MOJEKYJI oOpranudyeckux coeauHeHud. 23. IlomydyeHue dTWieHa U €ro
B3aMMOJICHCTBHE C OpPOMHONM BOJOW W PACTBOPOM IepMaHraHaTa Kamus. 24.
Bocninamenenue criuptoB. 25. ONbIThl, MOATBEPKAAONIME XUMUUYECKHUE CBOKMCTBA
KapOOHOBBIX KUCIOT. 26. Peakius stepudukanuu.

27. Monenp Monekynasl Oenka. 28. Jlenatypauusi Oenka. 29. IIpumepsl
YTIEBOAOPOIOB B Pa3IMUHbBIX arperaTHpix coctosausx. 30. [lomyuenue aneruneHa
W €ro B3auMOJICHCTBHE ¢ OPOMHOI BOJOM.



IIpakTnyeckas padora. 4. OnpeneneHue Ka4eCTBEHHOIO COCTaBa OPraHUYECKOTO
BELIECCTBA.

Temal0. Kuciopoacoaep:xamue opranndecKue coeuHeHMsI
Kucnopoaconepxamye opranndeckue coequaenus. CmpTsl.

KapOoHOBbBIE KHCIOTHI

Tema 11. buosiornyecky Ba:kHbIe OPraHUYecKHe COeIMHEHUSI

buosiornueckn BaxXKHbIE COETMHEHUS — JKUPBI, YIIIEBOBI.

benkwu.

Tema 12. YesnnoBek B Mupe BellleCTB

BemecTBa, BpeIHbIE IS 30POBBS YENOBEKA U OKPYKAIOIIEH CPEIBI.

[Tonmmepsl.

MunepanbHble yI10OpEeHHs Ha BallleM Y4acTKe.

Temal3. IIpon3BoaACTBO HEOPraHMYECKHUX BelIeCTB M UX PUMEHEHHE.
XUMHMYECKasi TEXHOJOTMsl KaK Hayka. B3anMocBsA3p Hayku XHUMHHM C
XMMHUYECKON TEXHOJIOTHEHN (3HAUEHHE YUYEHUN O KUHETHKE, KaTallu3e, YHEPreTHKE
XUMHUYECKUX peakuuid B XHUMUYECKOM TexHoinoruu). lloHaTtue o XuMHKO-
TEXHOJIOTUYeCKOM Iponecce. [loHsTne cuUCTEMHOM mOAXOAE K OpraHU3aluu
XUMHUYECKOTO MPOU3BOJCTBA; HEOOXOJWMOCTh B3aWMOCBSI3U 3KOHOMHYECKHX,
IKOJIOTHYECKUX. TexHonoruyeckux TpeOoBaHUW. XHUMHUKO-TEXHOJIOTUYECKUN
IpoliecC Ha MpPUMEpPE MPOU3BOJICTBA CEPHOM KUCIOTHI KOHTAaKTHBIM CIIOCOOOM.
PasnuuHble BUABI CHIPbS I MTPOU3BOJCTBA CEPHOW KHUCIOTHL. CHHTE3 aMMHAKA.
VYcnoBus TpOTEKaHWs XMMHYECKUX pEeaKlMil, MX ammapaTypHoe o(QOpMIICHHUE.
CriocoObl ynpaBieHUs] XUMUYECKUMU PEAKLIMSIMU B POU3BOJICTBEHHBIX YCIOBUSX.
[TpuHuMnBl XUMHYECKOM TexHosoruu. HayuHbple cmoco0a opraHuzanuu U
ONTUMU3ALUU [POU3BOJICTBA B COBPEMEHHBIX yCIOBUAX. [IoHATHE O B3aUMOCBA3MU:
CBIPbE — XUMHUKO-TEXHOJIOTHYECKUI MTPOLECC — IPOIYKT.

MeTtamnyprusi. XUMHUKO-TEXHOJIOTHYECKUE OCHOBBI MOJIYYEHUS METAIJIOB U3 PY/I.
JloMeHHOEe  TMPOU3BOACTBO. PaznmuuHble  CMOCOOBI  MPOM3BOJCTBA  CTalM.
JlerupoBannbie crtanu. [IpoGnema palMOHAIBHOTO UCIOJB30BAHUSL  CHIPHSL.
[lepcrieKTHBHBIE TEXHOJIOTUM MOJYYCHUS METAILIOB.

HMemoncTpanuu. 1. Kogorpammel u auHamudeckoe nocobue «lIponsBoactBo
CEpHOM KHUCIOThI». 2. KoJmekuuss MeTamioB W TOpHbBIX mopoxd. 3. Chalael o
XAMHUYECKOUN TexHonoruu. 4. Moenn npon3BOICTBA CEPHOM KUCIOTHI 1 aMMHAaKa.
JlabopatopHblii onbIT. O3HaKOMIIEHHE C 00pa3laMu ChIPbs ISl MPOU3BOJICTBA
CEPHOU KUCJIOTHI.

Pacuernnie 3amauu. OnpeneneHue MacCOBOM WM OOBEMHON JIOJM BBIXOJIA
MPOAYKTa B MPOIIEHTAX OT TEOPETUUYECKU BO3MOKHOTO.

KaJIEHI[apHO-TeMaTI/I‘IECKOe INIAHUPOBAHHE.

Ne HaumeHoBaHMe pa3ie/ioB 4 TeM Koa- | Ilnan | @akTuy
n/n BO HpYyeM | ecKasi
4acoB as | para
aara




IloBTOpEHNE HEKOTOPHIX BOMPOCOB XMMHH 3a 8 Ki1acc

1 | Xumuueckue 3jeMEeHTHI U UX cBoiicTBa. [lepuoanueckuii
3aKOH. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB 3JIEMEHTOB
B [IEPUOJIaX U TpyMIax.

Pa3znen 1. TeopeTuyeckne OCHOBbI XHMMHU 13
I'naBal.XuMHYecKHe peakmuy U 3aKOHOMEPHOCTH HX 2
NPOTEKAHUS

2. | DHepreTnka XMMHYCCKUX PEaKIIHMA 1
3. | CKOpOoCTh XUMHUYECKON peakui. XUMUYECKOE 1
paBHOBECHUE
I'nmaBa2. PacTBopsl. Teopus 31eKTPOIUTHYECKOH 11
JUCCOLMAIMH.
4. | HeMHOr0 0 pacTBOpUTEIISIX. 1
5. | NoHbI-TIepeHOCUUKH IIEKTPUIECKUX 1
3apsipoB.Kpucramnoruapatel.IIp.p.Nel .»Bausinue
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOM PEaKIINH.
6. | MexaHu3M DIIEKTPOTUTHICCKON TUCCOITUAITNN BEIIECTB C 1
KOBAQJICHTHOM MOJIIPHOM CBSI3bIO
/. | CBoliCTBa HIOHOB 1
8. | CunbHble U crabbie 3aeKTposnuThl. KonnyecTBeHHbIE 1
XapaKTEPUCTUKU MPOLIECCA IIEKTPOITUTHIECKON
JIMCCOLUALINN.
9. | Peakiuu 3J€KTPOIMTOB BOJHBIX PACTBOPAX U MX 1
YpaBHEHUS.
10 | KucnaoTsl KaK 3JIEKTPOJIUTHI. 1
11 | OcHOBaHUS KaK DJIEKTPOIUTHI 1
12. | Conu KaK 3JIEKTPOJIHTEHI. 1
13. | IIp.p.Ne2y»Penienne skciepuMEeHTABHBIX 3a/1a4 TI0 TEME 1
«PacTBopbl. Teopus 3JIEKTPOJIUTHYECKON JUCCOIAALIAN
14. | KontponbHas padota Nel mo teMe«XuMuueckue 1
peakuuu. PacTBopsl.»
Pa3nen 2 DieMeHTbI-HEMETAJJILI U X BaKHeHIue 30
coe/IMHeHusl
I'naBa 3 O0masi XapakTepucTHKa HEMETAJUIOB 3
15. | DnemenTsl — HeMeTaUIbl B [lepuoauueckoil cucreme 1
JA.N.Menneneesa u B npupoze.
16. | ITpocThie BemiecTBa — HEMETAILIBI, KX COCTaB, CTPOSHHUE, 1
o01111e CBOMCTBA U CITOCOOBI MOJTyUEHUS.
17. | BogopoHbie ¥ KUCIOPOAHBIE COSMHEHUS HEMETAIJIOB. 1
I'naBa 4 Bogopoa-poxxaaniunii BOAY ¥ SJHEPTHI0 3
18. | Bogopoa-XxuMu4ecKuil 2JIEMEHT U ITPOCTOE BEIIECTBO 1
19. | Ip.p.Ne3 «Ilonydyenue Boiopo/ia U U3yUYECHHUE €TO 1

CBOMCTB»




20. | Boyma-okcua BoJiopoJia 1
I'naBa S I'ajiorensl 3
21. | CTpoeHue aTOMOB TraJOT€HOB. ['aloreHbI-IIPOCThIE 1
BEIIICCTBA.
22. | XJI0pOBOJOPOI, COJIsTHAS] KUCJIOTA M UX CBOWCTBA 1
23. | IIp.p.Ned «Pemenne sKCIepUMEHTATBHBIX 33729 110 TEME 1
«l"asoreHsn»
I'naBa 6 Iloarpynmna KucJjaopoaa v €€ TUIMYHbIE 7
NMpeACTABUTEIH
24. | O06mas xapaKTepUCTHKA JIEMEHTOB MOATPYIIIBI 1
KHCIIOPOJIa M X TTPOCTHIX BEIIECTB.
25. | Kucnopoa. O3o0n 1
26. | Cepa Kak mpocToe BelecTBO. AJUIOTPONUS U CBONCTBA 1
CepHl.
27. | CepoBoniopoj. Cynb(uisl. 1
28. | Kucnoponaconepxkaiue coeaunenus cepsl (1V) 1
29. | Kucnoponaconepxkamue coequaerust cepsl (V1) 1
30. | KpyroBopoT cepbl B ipupoe. DKOJIOTHICCKHE TTPOOTIEMBI, 1
CBSI3aHHBIC C KHCJIOPOICOACPKAIMMHE COSTUHECHUSIMU
Cephl
I'naBa 7 Illoarpynmna azora u eé THIIHYHbIE 7
NpeacTaBUTENH
31. | OOmas xapakTepUCTUKA JIEMEHTOB MOATPYIIIHI a30Ta 1
32. | A30T Kak 3JIeMEHT M KaK IIPOCTOE BEIIECTBO.
33. | AmMmuak. [Ip.p. Ne5 «Ilomyuenne ammuaka u usydeHue 1
€ro CBOMCTB
34. | Oxcuasl a3ora. 1
35. | A30oTHas KUCJIOTA, €€ COMIU. 1
36. | dochop Kak PIEMEHT U KaK MPOCTOE BEIIECTBO 1
37. | Coenunenus Gpocdopa 1
I'naBa 8 Iloarpynna yriepoaa 7
38. | [lonoxkeHue »neMeHTOB MOArpymmsl yrieposa B [1C 1
XUMHUYECKUX DJICMEHTOB, CTPOCHHUE UX aTOMOB.
39.. | AimmoTporiHble MOIU(GUKAITUHU YTIIepoa.
40. | AncopOrus. XMMHYECKHE CBOMCTBA yIiiepoja 1
41. | Oxcuapl yriaepoja. YroibHas KUCIOTa B €€ COn 1
42. | Ilpaktudeckas padota Ne6. «Ilomydenne okcuna 1
yraepoaa(lV)u nzydyenue ero cBoiiCcTB
43. | Kpemuuii u ero cBoiictBa. CoequHEHUsI KDEMHUS 1
44. | KontposabHas pabota no reMe «HemeTtamibny 1
Pa3znen 3 Mertasiabl 12
I'naBa 9 O0mme cBOHCTBAa METAJLJIOB S




45. | DnemeHThI-MeTaubl. OCOOEHHOCTH CTPOSHUS UX aTOMOB. 1
[Tonoxenue metamioB B [1C XxuMHUECKUX 371€MEHTOB
J.1. Menneneena.

46. | XumMuyeckue CBOMCTBA METAIIJIOB 1

47. | DNEeKTpOXUMHUYECKHUN psAJl HAPSHKEHUI METAJIJIOB U €r0 1
MCIIOJIb30BaHNE

48. | CrimaBbl 1

49. | Koppo3ust METAJIJIOB U CIIABOB 1
I'naBa 10 meTa/uIbI IJIABHBIX U NOOOYHBIX MOATPYIIT 7

50. | XapakTepucTtuka 3J1eMeHTOB |A — rpynisl 1
[lepuonueckoi cucTeMbl U 00pa3yeMbIX UMHU IPOCTHIX
BEIIECTB.

51. | Meramnsl Il A-rpynmsl I11C xumnueckux snementos [1,1. 1
MenpeneeBa 1 MX BaKHEUIITHE COCTUHCHHUS.

52. | PactipocTpanenue u posb MetawioB |l A-rpymimsl B 1
npupoie ZKECTKOCTh BOJIBI.

53. | AmomuHuit 1

54. | ’Kene3o 1 ero BaXHEUIINE COCTUHECHHUSI. 1

55. | IIp.p.Ne7 Penienue s3KkcriepuMeHTaNbHBIX 3314 110 TEME 1
«MeTaibl U UX COCMHEHUS

56. | [IpomexyTouHas aTTectannoHHas padora. TectupoBanue 1
Pa3nen 4 O0mme cBeieHUs1 00 OPraHUuYecKuX 12
coeIMHEeHUsIX

57. I'nasa 11. YrieBoaopoasil. 4

58. | Bo3HUKHOBEHHE U PA3BUTUE OPTaHUYECKOM XUMUHU- 1
XVMMHWU COCIMHEHUN yriaepoaa

59. | Knaccudukarus yrieBoaopoI0B 1

12.3 | dusnueckne 1 XUMUYECKHE CBOMCTBA HEMPEAETbHBIX 1
YTJIEBOJIOPOIOB(AJIKAHOB)

60. | HenpenenbHbIC yriIeBOaOPOABI (ATKEHBI) 1
I'naBa 12 Kucaopoacoaepskaniue opraHudeckue 2
coeTMHEeHUsI

61. | CoupTs 1

62. | IlpenenbHbie OAHOOCHOBHBIE KAPOOHOBBIE KMUCIIOTHI. 1
I'maBal3 Buosioru4ecKu BaskHble OpraHuvecKue 3
coe/IMHEeHNsI (KM PbI, YIJIEBO/Ibl, 0€JIKH)

63. | XKupsl 1

64. | YrieBoanl 1

65. | benku 1
I'naBa 14 YesioBek B MUpPe BellleCTB 3

66. | BemecTBa, BpeaHbie ISl 370POBBS YEIOBEKA U 1
OKPYKarOUIEH CPEJIbL.

67. | Illomumepsl 1 KU3HD 1

68 | Xumus u 370pOBbE UEITOBEKA 1




\ Hroro
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