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ITosicHuTEeIbHAA 3alIMCKA

Pabouast mporpamMma 1mo xumuu pazpadboTaHa Ha OCHOBE:

] tpebosanuit ® erepanbHOro rocyaapCTBEHHOIMOPa30BaTeIbHOrO CTaHAapTa OCHOBHOTO OOIIEro
obpazoBanus (yrBepkaeH mpukazoM Nel897 Munobpuayku Poccun ot 17.12.20101.); ¢
n3mMeHeHusMu ot 29 aexadbps 2014 rona, ot 31 nexkabps 2015 roxa;

® [IPUMEPHOM TPOTPAMMBI 110 XUMHH 8-9 KIIaCCHhI;

® OCHOBHO} 00pa30oBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111eT0 o6pazoBanus MAOY COII c.
Haransuno;

e noJIokeHus o padoueii nmporpamme MAOY COILL c. HatansuHo.

B cucreme ecrecTBEHHOHAay4HOTO OOpa30BaHMsSI XUMHUS Kak yueOHBIH IpeaIMeT 3aHUMaeT
B2XHOE€ MECTO B MO3HAHWH 3aKOHOB MPHUPOABI, (OPMHUPOBAHUN HAYYHON KAPTHHBI MHpPA, CO3JaHUU
OCHOBBI XMMHYECKHMX 3HAHHWM, HEOOXOJUMBIX [UIsl MOBCEJIHEBHOM JKMW3HM, HABBIKOB 3JI0POBOTO U
0e30MacHOTO Ui 4YeJoBeKa M OKPYKAIIIeld ero cpeisl oOpaza KU3HH, a TaKKe B BOCHUTAHHUU
9KOJIOTHYECKOMN KYJIbTYpPHI.

YCnenHocTh U3y4eHus XUMUU CBSI3aHA C OBIAJICHHEM XUMHYECKHM SI3BIKOM, COOJIIOJICHUEM
npaBwi  Oe3omacHOW pabOThl MpPU  BBITOJHEHUH XHMHUYECKOTO JKCIEPUMEHTa, OCO3HAaHHEM
MHOT'OUYHUCJICHHBIX CBSI3€M XMMUU C IPYTUMH MPEIMETaMU HIKOJIBLHOTO Kypca.

[Iporpamma BKIIIOYaeT B ceOsi OCHOBBI HEOPTraHUYECKOW M OpPTaHMYecKor XuMuu. [ 1aBHOM
uaeel TporpaMMbl SIBISIETCS CO3JaHME 0a30BOrO KOMIUIEKCA OIMOPHBIX 3HAHUU 10 XUMHH,
BBIPOXKECHHBIX B (HOPME, COOTBETCTBYIOIIEH BO3PACTY 00 yJAFOIIIHXCS.

B conmepxanum JaHHOrO Kypca MPEACTaBIEHbI  OCHOBOIIOJAramIife XUMHUYECKUE
TEOpEeTUYECKNE 3HAHUS, BKJIIOYAIOIIME H3Y4YEHHE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCHMOCTH HX
CBOMCTB OT CTpPOEHUS, IPOTHO3WPOBAHUE CBOMCTB BEIIECTB, HCCIEAOBAHUE 3aKOHOMEPHOCTEH
XUMHUYECKHUX MPEBpAIICHUN U yTel yIpaBlIeHUs UMY B LENSIX MOJy4YeHHUs BEIIECTB U MaTEpUasoB.
TeopeTnyeckylo OCHOBY H3YyUYEHHsS HEOPTraHWYECKOM XHWMHUMU COCTaBIIIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuoanuecknii 3akon [I.1. MenaeneeBa ¢ KpaTKUMH CBEJICHUSIMU O CTPOSHHH aTOMa, BUAaX
XUMHUYECKOHN CBSA3HU, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKUX PEAKIIU.

B u3yuenun kypca 3HauMTeIbHAS POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO
MPAKTUYECKUX W J1a00OpaTOPHBIX pPabOT, OMUCAHHUIO PE3YIhTATOB YUYEHUYECKOTO OSKCIIEPUMEHTA,
COOJTIOICHUIO HOPM U TIpaBuJjI 0€30MacHOM padOThl B XMMHUYECKOH JIa0OpaToOpHHu.

Peanm3zanus maHHON mporpaMMbl B mporiecce OOy4eHHs MO3BOJIUT OOYYAIOUIUMCS YCBOHTH
KJIFOUEBbIE XMMHUYECKHE KOMIETEHIIMM U TOHATH pPOJIb M 3HAUYEHUWE XHMMHUU CpPedu IPYTHX HayK O
MIPUPO/IE.

Wzyuyenue mnpenmera «XuMUS» B 4YacTd (GOPMHUPOBAHMUS Yy OOy4alOUIMXCS HAy4yHOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIICHAYYHBIX METOJOB (HAONIOIeHHWEe, W3MEPEHHEe, OSKCICPUMEHT,
MOJIETIMPOBAaHUE), OCBOEHHUS MPAKTHUUECKOrO TMPUMEHEHHUs Hay4YHBIX 3HAHUM OCHOBAaHO Ha
MEXIIPEIMETHBIX CBs3IX C rnpenmeramu: «buonorus», «l'eorpadusy», «Mcropus», «Jlureparypay,
«Marematuka», «OCHOBBI 0€30MaCHOCTH KHU3HEICATCTLHOCTHY», «Pycckuii s3bIk», «DuU3HKay,
«IKOJOTHUS.

OO0yyeHne XHWMHUU TIOCTPOGHO Ha TEOpUM pa3BuBatomiero oOydeHus. Ha  ypoxax
MpEeANoJiaraeTcsi peaan30BaTh ACSITEIbHOCTHBIN, TUYHOCTHO OPUEHTUPOBAHHBINA, KOMIETEHTHOCTHBIN
MOAXObI B 00yUEHUH.

HenasiMu n3y4yeHus1 XMUMHH B OCHOBHOI 1IKOJIe SIBJISIIOTCH:

1) dopmupoBanue y oOydarouuxcsi yMEHHUsS BHICTh W IOHWMATh IICHHOCTH OOpa30BaHUS,
3HAYUMOCTh XUMHUYECKOTO 3HAHHS JJIS KaXJIOro YelOoBeKa HE3aBHCUMO OT €ro mpodeccroHalbHOMI
NesITeIbHOCTH; YMEHUsl paziuyarh (akThl M OLIEHKH, CPAaBHHUBATH OILEHOYHBIE BBIBOJABI, BUIETh UX
CBA3b C KpPUTEPUAMH OIICHOK M CBSI3b KPUTEPUEB C OMNPEACICHHOMW CHUCTEMOM LIEHHOCTEH,
dhopmyaupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO IMO3HITHIO;



2) ¢gopmupoBaHue y OOYyYarOmUXCS IETOCTHOTO TPEACTABICHUS O MHUpPE U POJIM XMMHUHU B
CO3/IaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpA; YMEHHUS OOBACHATH OOBEKTHI U
IIPOLIECCHI OKPYIKAIOIIEH NEHCTBUTEIBHOCTH — IPUPOAHON, COLUAIBHOU, KYIbTYPHOH, TEXHUYECKOU
Cpeabl, UCHOJb3Ys Ui TOI0 XUMHUUECKUE 3HAHHUS;

3) mnpuoOpereHrne OOYYAIOIIMMUCA ONBITA Pa3HOOOPA3HOW JEATENBHOCTH, TO3HAHUS W
CAMOIIO3HAHUs; KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEW), MMEIOIIUX YHUBEPCAIbHOE
3HA4YEeHUE IS Pa3IMYHBIX BHJIOB JEATEILHOCTH: PELICHUS NMpOoOJIeM, MPUHATHS PEIICHUH, MOHCKa,
aHanM3a M 00paboTkuM HMHGpOpMAalMK, KOMMYHUKAaTHUBHBIX HaBBIKOB, HABBIKOB HM3MEpPEHHIA,
COTPYAHUYECTBA, 0€301MacCHOr0 OOPAIIEHUS C BEIIECTBAMU B IIOBCEHEBHOM KHU3HH.

MecTto yyeOHOro npeamera (Kypca) B y4eOHOM IVIaHe

[Mpeamer Xumus 8-9 kiacchl M3ydaeTcs MPH TOJYYEHHH OCHOBHOTO 0OO0IIero oOpa3oBaHHS B
KauecTBe o0s3arenpHOro mpenmera. CormacHo QenepalbHOMY Oa3uCHOMY Yy4eOHOMY IUIaHy IS
00pasoBaTeNbHBIX YUPEKICHNN Ha m3ydeHue xuMuu B 8-9 kimaccax orBoautcs 140 4. u3 pacdera 2 4. B
HEeJIEIIO.

PaGouast mporpamma agpecoBana obyvaronumes 8-9 kimaccoB MAOY COII c. HatanpuHo n
OpPHEHTHPOBaHa Ha pabOTy MO y4eOHO-METOANYECKOMY KOMIUIEKTY:

VYuebnuk: Xumus 8 kimace — 4-e uzn., nepepad. — M.: Bearana — I'pad. 2017. — 256¢.
Astopsl: H.E. Ky3nenosa, I.M. Turosa, H.H. I'apa

VYueonuk: Xumus 9 kinacc-6-e uzganue, crepeotun. - M.: Bearana-I"pa¢.2018.-320 c.
Astopsl: H.E. Ky3nenosa, I.M. Turosa, H.H. I'apa

Pe3ynbTaThl H3yYeHHs npeAMeTa

Jannas mnporpamMMa oOecreyMBaeT JOCTHIKEHHE CIEAYIOIIUX pe3yJIbTaToOB OCBOCHUS
o0pa3oBaTebHON MTPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JInyHOCTHBIE pe3yJIbTaThI:

e CchOPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHMS K YYECHHIO, TOTOBHOCTb W CIIOCOOHOCTH
00ydJaronuxcsi K caMOpa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUYEHUIO U
MO3HAHHUIO, BBIOOPY NajbHEWIIero o0pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Tpodeccuit u
npodecCHOHATIBHBIX  MPEANOYTCHNH,  OCO3HAHHOMY  HOCTPOCHHIO  WHIUBHIyalTbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

¢ c(hopMUPOBAHHOCTH IIEIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH U OOILECTBEHHOM NMPAKTHKH;

e cpOpMUPOBAHHOCTh KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIEHHMH U COTPYAHUYECTBE CO
CBEPCTHHKAMM, CTapIIUMU M MIAAIMIMMH, B 00pa3oBaTeilbHOW, OOIIECTBEHHO MOJIE3HOM,
y4e0HO-HCCIIeIOBATEIbCKON, TBOPUECKON U APYTUX BUAAX NEATEITHHOCTH;

® YyMEHHUE SICHO, TOYHO, T'PaMOTHO H3JlaraTb CBOM MBICIIM B YCTHOM M TNHCbMEHHOH peuH,
MMOHUMATh CMBICII TOCTABJICHHOM 3a/1a4yM, BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI;

® TIpPEACTABJIICHHE O XUMHUYECKON Hayke Kak cepe demoBeYeCKON NeATeTbHOCTH, 00 dTamax e¢
pa3BUTHUS, O €€ 3HAYMMOCTH JJIs Pa3BUTHUS [IUBUIIM3AIINH;

¢ KPUTUYHOCTH MBIIUICHUA, YMCHUC PACIIO3HABATD JIOTUYCCKU HCKOPPCKTHBIC BBICKA3bIBAHUA,
OTJIMYaTh THIOTE3Y OT (aKTa;

¢ KPCAaTUBHOCTH MBIIJICHUA, MTHUIUATUBA, HAXOAYNBOCTb, AKTUBHOCTD IIPU PCHICHUHA
XHUMHUYCCKUX 3aJa4.

Jluunocmmuvie pe3yrbmamel 0C8OEHUS A0ANMUPOBAHHOU 00PA308aMENbHOU NPOSPAMMbL OCHOBHO20
00wWe2o 0opazo8anUsL:



1) nns rryxux, cnaboCibIIAIIKX, MTO3AHOOTTIOXIINX 00YyYaloIUXCs:

- CIIOCOOHOCTh K COLIMAJIBbHOM aJanTali U MHTErpalyy B OOILECTBE, B TOM YHWCIE MPU pean3aluu
BO3MOYKHOCTEH KOMMYHUKAIM HAa OCHOBE CJIOBECHOW peuH (BKJIIOYas YCTHYIO KOMMYHHKAIUIO), a
Takxe, MPH KeJIaHUH, KOMMYHUKALlMM Ha OCHOBE JKECTOBOM pedM C JUI[AMU, UMEIOLUMHU HapYIICHUS
ClIyXa;

2) i 00y4aroIuXcsl C HapyLUIEHUSIMU ONOPHO-/IBUTATENIbHOTO afmapara:

- BJaJeHHE HaBbIKAMU TIPOCTPAHCTBEHHOH M COLMAIBbHO-OBITOBOM OpPHUEHTHPOBKH; YMEHHUE
CaMOCTOSITENIbHO M 0€30MacHO MepeABUIaThCs B 3HAKOMOM M HE3HAKOMOM MPOCTPAHCTBE C
MCTOJIb30BAHUEM CIIEIIUAIEHOTO 000pYy/I0BAHUS;

- CIIOCOOHOCTH K OCMBICICHHIO U AU PepeHInauy KapTUHbl MUPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOM
OpraHH3aIiy;

- CIOCOOHOCTh K OCMBICJICHUIO COIMAIBHOTO OKPY)KEHHS, CBOEr0 MecTa B HEM, HPHUHSITHE
COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEN Y COLUAIIBHBIX POJIEH;

3) st 00y4JaroIMXCsl ¢ PAaCCTPOUCTBAMH ayTUCTHUUECKOTO CIIEKTpa:

- popMHpOBaHUE YMEHUS CIEI0BATh OTPAOOTAHHOM cCHCTEMe MPaBUII MOBEACHUS U B3aMMOICHCTBHS B
MIPUBBIYHBIX OBITOBBIX, YUEOHBIX M COL[MANIbHBIX CUTYaAIUsAX, YAEPKUBATh IPAHUIIb B3aUMOCHCTBUS;

- 3HaHHE CBOUX MPEANOYTCHUN (OTpaHUYCeHHI) B OBITOBOM cdepe u chepe HHTEPECOB.

Memanpeomemuvimu pe3ynvmamamu OCBOSHUS BBITYCKHUKAMU OCHOBHOM ILKOJIBI MPOTpamMMBbl 1O
XUMHH ABIIIOTCA:
PeryastuBubie YY /|
v' VMeHHe CaMOCTOSTEIBbHO ONPEIENATh [ein OOydYeHHs, CTaBUTh U (POPMYJIUPOBATH HOBBIC
3aJaun B yueOe M I03HABATEIbHON NEATENbHOCTH, Pa3BHBATh MOTHBBI M WHTEPECHl CBOEH
ITO3HABATEJIBHOMN NEATEIbHOCTH.

OO0yuaromuiicss CMOXKET:
® aHAIM3MPOBATH CYNIECTBYIOIINE U TUTAHUPOBATH Oyaymre 00pa3oBaTeIbHbIC PE3YIIbTAThI;

® UIEeHTU(UIMPOBATH COOCTBEHHBIC MPOOJIEMBI U OTIPEACIISITH TIABHYIO ITPOOIIeMy;

® BBIBUraThb BEPCHM peIIeHUs MpoOieMbl, (OPMYIHpPOBATh THIOTE3bl, MPEABOCXUIIATD
KOHEUYHBIN pe3yJIbTar;

® CTaBUTHL ILICJIb HOCATCIBHOCTHM HaA OCHOBC OHpGI[CJICHHOﬁ HpO6JIeMBI U CYHCCTBYIOIIUX
BO3MOXKHOCTEI;

e (dopMynupoBaTh yueOHBIC 3a]a4M KaK IIard TOCTH>KEHUS TOCTABIICHHOU IEJIH eI TeIbHOCTH,

e 000CHOBHIBATH HCJICBBIC OPUCHTHUPLI W IPUOPUTETBI CCBUIKAMHM Ha LNEHHOCTH, YKa3biBas H
000CHOBBIBas JIOTUYCCKYIO ITOCTIEA0BATCIIBHOCTD IAaros.

YMeHue caMOCTOSATENbHO IUIAHUPOBATh MYTH JOCTHIKEHHs LeJieil, B TOM 4YHCIie albTepHATHUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee 3(h(HeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U MO3HABATEIbHBIX 3a/1a4.
OO0yuaromuiicsi CMOXKET:
® OmpeaensiTh He0OXOIUMBIC IEHCTBUS B COOTBETCTBHH C Y4eOHOU U MO3HABATEIILHON 3a/1aueii u
COCTaBJISTh AITOPUTM HUX BBITIOJTHCHHUS,

e 000CHOBBIBAThH U OCYIIECTBIATH BHIOOp Hanbosee 3 PEeKTUBHBIX CTOCOOOB peIICHUS

e y4yeOHBIX U NTO3HABATENbHBIX 33/1aY;

® OIpeAensTh/HaXOAUTh, B TOM YHUCIIE U3 MPEAJI0KEHHBIX BAPUAHTOB, YCIOBUS IS BHIMOIHEHUS
y4eOHOM 1 TTO3HABATEIILHON 3a/1auu;

® BBICTpAMBATh KM3HEHHBIC TUIAHBI HA KPATKOCPOUYHOE Oynyiee (3asiBIATh LIEJIeBbIe OPHEHTHUPSI,
CTaBUTh AaJICKBATHBIC HM 3aJa4u W H[OpCAjiaraTb I[eﬁCTBHH, YKa3blBag U OGOCHOBBIBEUI
JIOTUYECKYIO MOCIIE0BATENIbHOCTD 11aTroB);

e BHIOMpaTh M3 MPEAJOKEHHBIX BAPHAHTOB M CaMOCTOSITEILHO MCKaTh CPEACTBA/PeCypChl IS
peuicHu-d 3a,Z[aqH/I[OCTI/I)KCHI/I5I Oeiau,

® COCTaBJIATH IUIaH pelIeHHs MpoOIeMbl (BBIIIOIHEHUS TPOEKTA, TPOBEACHUS UCCIEI0BaHNUA);



v

OTIpEeICIIATh MOTCHIIMATBHBIC 3aTPYAHCHHSI IPU PEIICHUH Y4eOHOM 1 O3HABATENLHOM 3a1a9u 1
HaxOJUTh CPEJCTBA ISl UX YCTPAHEHHS;

ONKCHIBATh CBOW OMBIT, OGOpMIIsiss €ro uid Nepefadyd APYTrUM JIIOJSM B BHUIE TEXHOJOTHH
pelIeHus: MPaKTUYECKHX 3a/1a4 ONPEIETICHHOT0 Kilacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIANBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO.

YMeHHE COOTHOCUTh CBOM JECHCTBHA C IJIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH JESTEIbHOCTH B IPOLIECCE JOCTHKEHUS Pe3yibTara, ONpPENesATh CHOCOOBI
JEHCTBUM B paMKax MPEIJIOKCHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBUS
B COOTBETCTBHUH C U3MEHsIOMIEHCS cuTyanueil. O0yJaronuiicss CMOXKeT:

ONpENENATh COBMECTHO C MEAArOIOM M CBEPCTHUKAMH KPUTEPUU IIJIAHUPYEMBIX PE3YJIbTATOB U
KPUTEPUH OIICHKH CBOCH yueOHOH JeATENHHOCTH;

CUCTEeMAaTH3UpPOBaTh (B TOM 4YHCJE BHIOMpATh MPHOPUTETHHIE) KPUTEPUU IIAHUPYEMBIX
PE3YJITaTOB U OLIEHKU CBOEH NEATEIBHOCTH;

OTOMpaTh MHCTPYMEHTHI JAJISl OLIEHUBAHUS CBOEH JESATENIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb
CBOCH JCSITEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHI U TpeOOBaHUM;

OIICHUBATh CBOIO JESATENbHOCTb, APTYMEHTHPYS MPUYUHBI JIOCTHUKEHUS WU OTCYTCTBHS
MJIAHUPYEMOT'O PE3YNbTaTa;

HaXOJHUTh JIOCTaTOYHBIE CPEACTBA JUIsl BBINOJIHEHUS YYE€OHBIX ACUCTBUN B HM3MEHSIOLIEHCS
CUTYaIlUU W/WIH TIPH OTCYTCTBUU TUIAHUPYEMOTO PE3yNIbTara;

paboTas o cBOeMy IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO I€ATEIHHOCTh HA OCHOBE aHaIN3a
U3MEHEHUHN CUTyaluu JUTS MOJIy4EeHUS 3aIJIAaHUPOBAHHBIX XapaKTEPUCTUK
POAYKTa/pe3ynbraTa;

YCTaHABIMBATH  CBSA3b  MEXKAY  TNOJYYEHHBIMH  XAPAKTEPUCTHUKAMU  MPOAYKTA U
XapaKkTEPUCTUKAMH IIpoliecca ACSITENBHOCTH W IO 3aBEPUICHUM JEATEIbHOCTH IpeIaraTh
M3MEHEHHUE XapaKTEPUCTHUK MpoLiecca JUIsl MOMYUYESHHS YAYyUIIEHHBIX XapaKTePUCTUK MPOAYKTa;
CBEpSTb CBOM JEHCTBUS C LEIbI0 W, 0IOpPU HEOOXOAUMOCTH, HWCIPABISATh OLIMOKH
CaMOCTOATEIIBHO.

YmMmenune OLCHUBATHL NPAaBUJIbHOCTL BBIIIOJITHCHUA y‘-Ie6HOﬁ 3ajJadu, COGCTBCHHBIC BO3MOXHOCTH
ee pemeHHs.

OOy4aromuiicss CMOXKET:

OTIpeNieNATh KPUTEPHH MPAaBUIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHUS y4eOHOU 3a/1au;

aHATM3UPOBaTh U OOOCHOBHIBATH IMPHUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApus s
BBITTOJIHEHUS YUeOHOH 3a/1a4H;

CBOOOJHO TOJBH30BATHCSA BBHIPAOOTAHHBIMH KPUTEPUSIMH OIICHKH M CaMOOILICHKH, UCXOIs M3
LEJIM ¥ UMEIOIINXCS CPEJICTB, pa3inyast pe3ysabTaT U CllocOOb! IEHCTBUIA;

OLICHUBATH MMPpOAYKT cBOEH ACATCIBHOCTH  IIO 3aJaHHbIM /Ui CaMOCTOATCIIBHO
OMMPCACIICHHBIM KPUTCPUAM B COOTBECTCTBUU C LCIIBIO ACATCIbHOCTH,

000OCHOBBIBAaTh JOCTHXKUMOCTh II€NTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

(buKcHpoBaTh U AHAIU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

v BrajeHWe OCHOBaMH  CaMOKOHTPOJsI, CAMOOICHKH, [PHHSTHS PEIICHUH |
OCYILECTBICHHSI OCO3HAaHHOTO BBIOOpa B yueOHOI U O3HABATEIBHOM.
OOyuaromuiicss CMOXKET:
HaOJII0aTh M aHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYIO M TIO3HABaTENbHYIO IESTEIbHOCTh U
JeSATeNbHOCTh JPYruX 00y4aromuxcs B mpolecce B3auMOIIPOBEPKH;

COOTHOCHTb pEajJbHbIC W IUIAHUPYEMbIC pPe3yJabTaThl HMHIUBHIYaJIbHONH 0O0pazoBaTeIbHON
NEATEIbHOCTH U I€J1aTh BEIBOBI;



® TPUHUMATh pPelICHUE B YUeOHOM CUTyallui U HECTH 32 HETO OTBETCTBEHHOCTH;

¢ CaAMOCTOATCIIbHO OIPCACIIATh NPUYHMHBI CBOCI0 YCIICXa HJIM HCYCIICXa W HAXOIUTh CIIOCOOBI
BbIXOJa U3 CUTyalluu HCYCIICXA,

® PETPOCHEKTUBHO OIpPENENsITh, KaKhe AEHCTBU MO PEIICHUI0 YU4EeOHOM 3a/1a4il WU MapaMeTphl
ATUX JCHCTBUI MPUBENH K MMOJYYSHUIO UMEIOIIErocs MPOAYyKTa yueOHO! NesiTeIbHOCTH;

® JIEMOHCTPUPOBATH MPUEMBI PETYJISAIUU NCUXO(PU3HOTOTHUSCKUX/ SMOIIMOHAIBHBIX COCTOSTHHIA
s nocTikeHuss d¢dekra ycmokoeHus (YyCTpaHEHHsI SMOIMOHATBHOW HAIPSHKEHHOCTH),
a¢ddexra BoccTaHoBIEeHUs (OcmabJIeHHWs] TPOSIBICHUN yToMiieHHs), d(dekra aKTUBU3ANUU
(TTOBBINIICHUS TICUXO(DU3HOTOTHYECKON PeaKTUBHOCTH).

IHo3HaBaTeabHbIEe Y Y/

YMeHue onpeaensaTs MOHATHS, CO3/1aBaTh 00OOIICHHS, YCTAaHABIMBATh AHATIOTUH, KIACCH(PUITIPOBATH,
CaMOCTOSATEIIbHO BBIOMPATh OCHOBAHMS M KPUTEPUH VISl KIIACCU(DHUKAIIMN, YCTAaHABIMBATH TPUIHMHHO-
CIICICTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE pACCYXKICHHE, YMO3aKIIO4YeHHe (MHIYKTUBHOE,
JNeAYKTUBHOE, TI0 aHAJIOTUH) U JeJIaTh BHIBOIBI.

OOyuaromuiicss CMOXKET:
® BBIICIATH OOUIMI MPHU3HAK JIBYX WJIM HECKOJIBKHX MPEAMETOB WIU SBICHUN U OOBICHITH UX
CXOJICTBO;
o O6’be,Z[I/IH}ITI> ONpeaAMCThl U ABJICHHA B TIPYIIbLI IO OIPCACICHHBIM IpPU3HAKAM, CpPAaBHHUBATD,
KJ1accuuImpoBaTh ¥ 000011aTh (DaKThI U SBJICHUS,

® BBIJICITH SBJICHUE U3 OOIIETO psifa IPYruX SBICHUMN;

® OIpCaAciIATb O6CTO$IT€J'IBCTB3, KOTOPBIE MNPCAMICCTBOBAIM BO3HUKHOBCHHIO CBA3W MCKIY
SABJICHUAMUA, U3 OTHX 00CTOATEILCTB BBIACIIATE ONPCACIAIONINUEC, CIIOCOOHEIE OBITH HpH‘IHHOﬁ
AAHHOTO ABJICHUS, BBISIBJIATL IPUYUHBI U CIICACTBUSA HBHGHHﬁ;

® CTPOUTHh PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHUSM W OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCyXJIEHHE Ha OCHOBE CPAaBHEHHUS MIPEIMETOB U SIBIICHUMN, BBIJIEIISIS IPU 3TOM OOIIHe
MIPU3HAKY;

e y3jaraTh NOJYyYEHHYIO HH(OpMAIIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a/1aui;

® CaMOCTOATENbHO YKa3blBaTh HAa WH(GOpPMAIMIO, HYXKAAIOUIYIOCS B IMPOBEpKE, IMpeiararh U
MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMALINH;

® OOBSCHATH SBJICHHS, TIPOIIECCHI, CBSI3U M OTHOIICHHMSI, BHISBIISIEMbIC B XOJIC IMO3HABATEIHLHON H
HCCIEOBATENIbCKON  NEeATENbHOCTH  (IPUBOAUTH OOBSICHEHHWE C HM3MEHEHHEM (OpPMBI
NPEJCTAaBICHUS; OOBIACHAThH, ACTAIM3UPYSA WM 0000Inas; OOBACHATH C 33AaHHOW TOYKH
3peHus);

® BBUIBISITH M Ha3bIBaTh NMPUYHHBI COOBITHS, SIBJICHUS, B TOM YHCIIE BO3MOKHBIC / HamOoiee
BEPOSITHBIE TIPUYHMHBI, BO3MOXKHBIC ITOCIECACTBUS 3aJaHHON TPUYHMHBI, CAMOCTOSTEIHEHO
OCYILECTBIISIS MPUUUHHO-CIICACTBEHHBIN aHAJIN3;

® JICJIaTh BBIBOJ Ha OCHOBC KPUTHYCCKOI'O aHAJIM3a pa3sHbIX TOUYCK 3PpCHUA, IIOATBEPIKIATh BEIBOJ
COOCTBEHHOI apFYMCHTaHHCﬁ NN CaMOCTOATCIIbHO IMOJTYYCHHBIMH JaHHBIMU.

v' YMeHue co3naBarh, IPUMEHATH U MPEOOPa3OBLIBATE 3HAKA M CUMBOJIBI, MOJIEIN M CXEMBI IS
pelIeHrs yaeOHBIX M TO3HABATEIbHBIX 3a/1a4.
OOyJaromuiicss CMOXKET:

e 0003HAYaTh CUMBOJIOM ¥ 3HAKOM IPEAMET U/UITH SBIICHUE;

¢ OHNpCAcIATh JIOTHUYCCKUC CBA3HU MCKAY MPECAMCETAMU 1/UIu SIBJICHUAMMU, 0003HAaYaThH JaHHBIC
JIOTHYECKHE CBA3HU C IOMOIIBIO 3HAKOB B CXEMCE,

e co37aBaTh aOCTPAKTHBIN WK pealbHbI 00pa3 nmpenMeTa u/uim sSBJICHUS;

® CTPOWTH MOJEIL/CXeMY Ha OCHOBE YCJIIOBUY 3aJjauM U/UIH CIIOco0a ee PEIICHNUS;



L] co31aBaThb Bep6aJII>HI:I€, BCIICCTBCHHLBIC U I/IH(bOpMaI_[I/IOHHBIe MOICJINU C BBIACJICHUCM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIA OMpENeTeHUs Ccrocoda peleHus 3aaadd B
COOTBETCTBUU C CUTYAIIUEH;

e TIpeoOpa3oOBLIBATh MOJIENIM C IENBI0 BBIABICHUS OOIIMX 3aKOHOB, OIPEICISIONINX TaHHYIO
MPEeIMETHYIO 00JIacTh;

® TIEPEBOAMTH CIOXKHYIO MO COCTaBY (MHOTOACIMEKTHYI0) MHGOPMAIUI0 U3 TpaQuIecKoro Wiu
(hopMaM30BaHHOTO (CUMBOJIBHOTO) MPEJCTABICHUS B TEKCTOBOE, U HA00OPOT;

® CTPOUTHb CXEMY, AJITOPUTM AECHCTBUS, UCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS aJITOPUTM;

® CTPOHUTH A0KA3aTCIbCTBO: MPSAMOE, KOCBEHHOC, OT IIPOTHUBHOTI'O;

® aHANMM3MPOBATH/PePIECKCUPOBATh ONBIT pPa3padOTKU M peaau3alud y4eOHOro MpOeKTa,
UCCIIEIOBAaHMsI (TEOPETUYECKOT0, 3MIIMPUYECKOT0) Ha OCHOBE NPEJIOKEHHON MNpoOIeMHOM
CUTYAallUH, IOCTABJICHHOHN L€ W/WIIN 3aJJaHHBIX KPUTEPUEB OLIEHKU MPOIYKTa/pe3ybTara.
v' Pa3BUTHEC MOTHBAIIUH K OBJIAJICHHUIO KYJIbTYPOU aKTUBHOTO MCIIOJIL30BAHUS CIIOBape U
JIPYTUX MOUCKOBBIX cucTeM. OOyJaromuics CMOXKET:

® OHNpCAcIATb HGO6XO,Z[I/IMBIG KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aITPOCHI;
¢ OCYHICCTBIATH B3aHMOH€ﬁCTBHG C 3JICKTPOHHBIMU IMOUCKOBBIMU CUCTCMAaMU, CJIOBAPAMMU,

e (GopMUPOBATh MHOXECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX HMCTOYHUKOB JUIsl OOBEKTUBU3ALMU
PE3yNIbTaTOB MOUCKA;

¢ COOTHOCHUTD MOJYUCHHBIC PC3YJIbTAThI ITIOUCKA CO CcBOECH ACATCIIBHOCTEBIO.

KomvmyHnukatuBHble Y'Y/l
[ ] YMeHne oprannz0Bs1BaTh YUeOHOE COTPYAHUUECTBO I COBMECTHVI0 JEATENHHOCTh C VUNTENIEM N
CBEPCTHHKAMH; paboTaTh HWHAUBUAYAIbHO W B TPYIIE: HAXOOUTh OOlIee pelieHHe U pa3peliarhb
KOH(MIUKTHI HAa OCHOBE COTJIACOBAaHMS TMO3UIMH H ydeTa HHTEpPEecoB; (HOPMYIHpPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHeHHE. OOydaromunics CMOXKET:
® OIpEAesTh BO3MOXKHBIE POJIU B COBMECTHOM JIEATEIHHOCTH;
® WUTpaTh OMPENEICHHYIO POJIb B COBMECTHOMN JESATEIILHOCTH,
® TPUHMMAThH IO3UIUI0 COOECENHUKA, TIOHWMAs TO3WIHMIO JPYroro, pa3jindaTh B €ro pPeyH:
MHEHUE (TOYKY 3pEHUS), TOKA3aTENbCTBO (ApPTYMEHTHI), (PaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;
® OmNpeAensiTh CBOM JEHUCTBUS M JCHCTBHS MapTHEpPa, KOTOphIE CIOCOOCTBOBAIM WM
MPEMsITCTBOBAIMN MPOJTYKTUBHON KOMMYHHUKAIUU;
® CTpPOWTH IMO3UTHUBHBIC OTHOIIEHUS B MpoIlecce yueOHOW 1 TTO3HABATEILHOU JIeATEIHHOCTH;
® KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B JIUCKYCCHH YyMEThb
BBIIBUTATh KOHTPApryMeHThbI, mepedpa3upoBaTb CBOIO MbICIb (BJIAJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);
® KPUTHUECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpU3HABaTh
OIMMUOOYHOCTh CBOETO0 MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
e TIpeIaraTh abTEPHATUBHOE PEIICHHE B KOH(MDIUKTHOW CUTYaIINU;
® BBIJICIATH OOIIYIO TOYKY 3PCHHSI B IUCKYCCHH,
e JIOrOBapMBAThCS O MPABWJIAX U BOIMPOCAX IS OOCYXKICHHS B COOTBETCTBHH C MOCTABICHHOM
nepes rpymnion 3aiaduen;
® OpraHW30BBIBATH ydyeOHOE B3aUMOJACHCTBHME B Tpymnmne (ompenensarTb oOmme ey,
pacnpeensaTh poju, JoOroBapuBaThcs ApYT ¢ APYTOM U T. 1.);
® YVYCTpaHATh B  paMKaxX JUaJora pa3peiBBl B KOMMYHHKAI[MH, OOYCIIOBIICHHBIC
HETIOHUMAaHUEM/HENPHUATHEM CO CTOPOHBI coOeceqHuKa 3amadd, (HOPMBI WU COJICPKAHUS
Jranora.
D YMeHne OCO3HAaHHO HCIOJIB30BAaTh pEUEBble CpencTBa B COOTBETCTBUU C  3amgauei
KOMMYHHKAITUHU IS BBIPAKEHUSI CBOMX YYBCTB, MBICIICH U OCOOCHHOCTEW MJis TUTAHUPOBAHUS U
PEryJISIIUA CBOEUW NESITENBHOCTH; BJIAJICHUE YCTHOM M NMHUCHBMEHHOW PEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM peubto. O0yJaromuiicss CMOXeT:




® OmnpeAensaTh 3a/1a4y KOMMYHUKAIIUU M B COOTBETCTBUU C HEll OTOMpATh pedeBbie CPEICTBA;

e 0TOMpPATh M UCIOJB30BATh PEUEBBIC CPEACTBA B MPOIlECCe KOMMYHUKAIIMK C IPYTHUMH JIIOJAbMU
(mmraror B mape, B MaJjoi rpymre u T. 1.);

® TMIPEeACTAaBIATh B YCTHOM WM THUCHbMEHHOW (opMe pa3BEepHYTHI IJJaH COOCTBEHHOM
NESITENIbHOCTH;

e co0MI0aTh HOPMBI IMYOJMYHON peyu, perjiiaMeHT B MOHOJIOT€ U JAMCKYCCUU B COOTBETCTBUU C
KOMMYHUKATHUBHOM 3a/1auei;

® BBICKa3blBaTh M OOOCHOBBIBATH MHEHHE (CYXJIEHHE) M 3alpalluBaTh MHEHHE MapTHepa B
paMKax Juasnora;

® TPUHUMATh PELICHUE B XOJI€ AUAJIOTa M COTJIACOBBIBATD €r0 C COOECETHUKOM;

® CO03[aBaTh IHCbMEHHBIE «KIWIIMPOBAHHBIE» W OPUTMHAJBHBIE TEKCThl C HCIOJIb30BAHHEM
HEO0OXOJIMMBIX PEUEBBIX CPECTB;

® HCIONB30BaTh BepOaJbHBIE CpeAcTBa (CpeACTBAa JIOTHUECKOW CBS3M) JUIS  BBLIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® 1CHOJIb30BaTh HeBepOabHbIC CpeacTBa W HarJsIIHbIC MaTepHaIbl,
MOJITOTOBJICHHbIE/OTOOPAaHHBIE 1O/ PYKOBOJCTBOM YUHTEIIS;

e JeNaTh OIICHOYHBIM BBIBOJ O JOCTH)KEHMM LEIM KOMMYHHMKAIlMA HENOCPEACTBEHHO IOCIE
3aBepUICHHs] KOMMYHUKAaTHBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.

[1 ®opvmupoBaHye U pasBUTHE KOMIIETEHTHOCTU B OOJIACTU MCIOJB30BAHUS MH(DOPMAINOHHO

KOMMYHUKAITMOHHBIX TexHoJorui (nanee — UKT). O0yuaromuiicsi CMOXKeET:

®  [[CJICHANPABJICHHO HMCKAaTh W HCIOJb30BaTh MH(POPMAIIMOHHBIE PECYpChl, HEOOXOAUMBIC IS
pelieHrs yueOHBIX U MPaKTUIECKUX 3a/1ad ¢ momotibio cpeacts UKT;

e BBIOMpATh, CTPOUTH M HCIOJNB30BATh aJI€KBATHYI0 MH(GOPMALMOHHYIO MOJETH JJIs Nepeaadu
CBOMX MBbICIIEH CpPEICTBAMU E€CTECTBEHHBIX M (OPMANbHBIX S3bIKOB B COOTBETCTBUU C
YCJIOBUSIMU KOMMYHUKAIIUU;

® BBIICIATH MH(OOPMALIMOHHBINA ACTEKT 3aJauyd, ONEpUpPOBaATh JAHHBIMHU, HUCIIOJIB30BATH MOJIENb
pelieHus 3a1a4u;

® UCIONB30BaThb KOMIBIOTEPHBIE TEXHOJOTHMHM (BKJIIOYAas BHIOOp  aJeKBaTHBIX  3ajade
MHCTPYMEHTAJIBHBIX TMPOTrPaMMHO-AMIMAapaTHBIX CPEICTB W  CEPBUCOB) JJS  peIleHus
MH(POPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX YYEOHBIX 3a/a4, B TOM YHCIIC: BBIUYUCIICHUE,
HamucaHue MUceM, COYMHEHHH, JOKIIa 0B, peepaToB, CO3JaHUE MPE3CHTAUHN U JIp.;

® HCIOJB30BaTh HH(POPMALIMIO C YIETOM STHUECKUX U TPABOBBIX HOPM;

e co37aBaTh MH(OPMAIIMOHHBIE PECYPChl PA3HOTO TUMA W JUIS Pa3HBIX ayIUTOPHH, COOMI0IaTh
MH(POPMALIMOHHYIO TUTHEHY U MpaBUIa HHPOPMALMOHHOM O€301acHOCTH.

Memanpeomemnusie pe3ynbmamvl 0CBOEHUS AOANMUPOBAHHOU 00pA308aMENbHOU  NPOSPAMMbI
OCHOBHO20 00Ue20 0OPA306aHUA:
1) ans ryxux, cnaboCbIIIanuX, MO3AHOOTIOXIIIUX 00yYarOIIIXCS:
- BIAJCHME HaBbIKAMU OMNpEAeNeHUs U  HCIpaBiICHHUs cCleUu(PUYECKUX  OIMIMOOK
(arpaMMaTHU3MOB) B TUCBMEHHOU U YCTHOM peyy;
2) nyst 0OyJaroIIuXcsi C pacCCTPOMCTBAMHU ayTUCTHYECKOTO CIIEKTpa:
- (popMHpOBaHUE CIOCOOHOCTH IUIAHUPOBATh, KOHTPOJIUPOBATh U OLICHUBATh COOCTBEHHBIC Y4eOHBIE
JEWCTBUSA B COOTBETCTBHMM C T[IOCTaBJICHHOW 3aJadyel M YCIOBHSIMU €€ peajau3alid Mpu
COIPOBOXKIAOIIEH TOMOIIIH MEeJArOrHYeCKOr0 paOOTHHUKA U OPTaHU3YIOIIEH TOMOIIH ThIOTOPA,
- hopMHpOBaHUE YMEHUS ONIPEAeIsITh Hanoosee 3 (PeKTUBHBIC CITOCOOBI JOCTHKEHUSI pe3yIbTaTa Mpu
COIIPOBOXKIAOIIIEH TOMOIIIH MEJarOrHYeCKOTr0 paOOTHHUKA U OPTaHU3YIOIIEH TOMOIIH ThIOTOPA,
- (¢opMupoBaHHE YMEHHs BBINOJIHATH NEHCTBHUS MO 3aJaHHOMY alrOpUTMY WM 00pa3ly npu
COIIPOBOXKIAOIIEH TOMOIIIH MMEeJarOrHYECKOT0 paOOTHHUKA U OPTaHU3YIOIIEH TOMOIIH ThIOTOPA,
- ¢dopMUpOBaHUE YMEHUS OILICHUBATh PE3yJbTaT CBOEH NEATEIHLHOCTU B COOTBETCTBHH C 3aJlaHHBIMU
ATaIOHAMH TPU OPTAHU3YIOIEH TOMOIIN THIOTOPA;
- (opmupoBaHuE yYMEHHUS aJeKBaTHO pearupoBaTh B CTaHIAPTHOM CUTYyallud Ha yCIleX M Heyaauy,
KOHCTPYKTHUBHO JICWCTBOBATh JIaXKE€ B CUTYAIUSIX HEYCIIeXa MPU OPTraHU3yIOIIeH MOMOIIHN ThIOTOPA,



- pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIbHO OOpaTUTHCS K IEJaroru4eckomMy paOOTHUKY (memarory-
IICUXOJIOTY, COLMAJIBHOMY I€Jarory) B Cilydae JIMYHBIX 3aTPYJAHEHUI B pEIIEHUH KaKoro-indo
BOIIPOCA;
- (GopMHpOBaHHME YMEHHsS AaKTUBHOI'O MCIIOJIb30BAaHUS 3HAKOBO-CUMBOJIMYECKUX CPEACTB IS
npeacTaBieHus uHpopmanuu o0 M3ydaeMbIX OOBEKTaX M IPOLECCax, Pa3IMYHBIX CXEM pPELICHHS
y4eOHBIX U MPAKTUYECKUX 3a]a4 IIPU OPTaHU3YIOLIEH MOMOIIN Nearora-rcuxojora u TbloTopa;
- pa3BUTHE CIIOCOOHOCTH CaMOCTOSTENILHO JIEHCTBOBATh B COOTBETCTBHHM C 33JaHHBIMH 3TAIOHAMHU IPU
NOUCKEe MH(OpMAIMM B Pa3IUYHBIX HCTOYHMKAX, KPUTUYECKH OLIEHMBAaTh W WHTEPIPETHPOBATH
noJry4yaeMyro HH(QOPMaIUIO U3 pa3INYHbIX HCTOUHUKOB'".
IIpeomemmnvimu pe3yromamamu 0OCBOCHUS BBIITYCKHUKAMU OCHOBHOM ILIKOJIBI IPOTPaMMBbI IO XUMHH
SBIISIIOTCSI:

®  XapaKTepHU30BaTh OCHOBHBIE METO/BI IO3HAHUS: HAOIIOEHUE, U3MEPEHHE, SKCIIEPHUMEHT;

® OIKCHIBATh CBOWCTBA TBEPJBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHBIC
MPU3HAKY;

® pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHH «aTOM», «MOJEKYyJa», «XUMHUYECKH
AIIEMEHT», «IPOCTOE BEUIECTBO», «CIOXKHOE BEUIECTBO», «BAJCHTHOCTbY», «XHWMHUYECKas
peaxus», UCMOJIb3ys 3HAKOBYIO CUCTEMY XUMUM;

® pacKphIBaTh CMBICJI 3aKOHOB COXPAaHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOW T€OPUH;

® pa3nMyaTh XMMHUYECKHE U (PU3UYECKUE SIBICHUS;

® Ha3bIBAThb XUMHYECKHUE DIIEMEHTHI;

® OmNpeAeNsaTh COCTAB BEIIECTB M0 UX (hopMyiIaMm;

® OIpPEIEIATh BAIECHTHOCTh ATOMA DJIEMEHTA B COCAMHEHUAX;

® OIpPEAEIATh TUIl XUMHUYECKHUX PEaKIIM;

® Ha3bIBaTh [IPU3HAKU U YCJIIOBUS IIPOTEKAHUS XMMUYECKUX PEAKLUH;

¢ BbBIBJIAITH MPU3HAKH, CBUACTCILCTBYIOIIMEC O MPOTCKAHUHN XHUMHYECKOM p€akiuu Ipu
BBIITOJIHEHNH XUMHWYECCKOI'O OIIbITA,

® COCTaBJATH (POPMYIBI OMHAPHBIX COCTUHEHUH;

® COCTaBJIATHh YPAaBHEHHS] XUMUYECKUX PEAKITUI;

e coOMr0IaTh MpaBmUiia 0€30MaCHON paOOTHI TPHU MPOBEICHUN OTBITOB;

® TI0JIH30BaTHCS JTJAOOPATOPHBIM 000PYIOBAHUEM U MTOCYI0H;

®  BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

®  BBIYKCIATH MAaCCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTa Mo (hopMyJsie COeIMHEHHUS;

® BBIUUCIATH KOJIMYECTBO, O0OBEM WJIM Maccy BeEIleCTBa IO KOJIMYECTBY, 00BeMy, Macce
pEareHToB WU MPOIYKTOB pEaKIH;

® XapakTepu3oBaTh (PU3MUECKHE M XUMHUYECKHE CBOMCTBA IPOCTBIX BEUIECTB: KUCIOpOAA H
BOJOPOJA;

® [0OJIyYaTh, COOMPATH KUCIOPOJ ¥ BOAOPOL;

® pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPOJ, BOJIOPOL;

® pacKpbIBaTh CMBICI 3aKOHA ABOTajpo;

® pacKpbIBaTh CMBICI MOHATUH «TEII0BOHM 3(h(PeKT peaknum», «MOJSPHBIN 00BEMY;

® XapakTepHU30BaTh (PU3MUECKUE U XMMUYECKHE CBOWCTBA BOBI;

® DPAaCKpBIBaTh CMBICII IIOHATHS «PACTBOP»;

® BBIYUCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

® I[IPUTOTOBIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILECTBA;
® Ha3bIBaTh COCIUHEHHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

® XapakTepu3oBaTh (HU3MUECKHE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCHOB, KMCJIOT, OCHOBAaHHU, COJICH;



OTpeAeNATh MPUHAJICKHOCTD BEIIECTB K ONPEACICHHOMY KJIacCy COSAMHEHHI;
COCTaBJIATH GOPMYJIbI HEOPTaHUYECKUX COCTMHEHHUI U3yYEHHBIX KJIaCCOB;

MNpOBOAWUTL  OHBITBHI, TMMOATBCPKIAAOIINUC XHUMHYCCKUC CBOMCTBA HN3YUCHHBIX  KJIACCOB
HCOPTraHNYCCKUX BCIICCTB,

pacrno3HaBaTh OMBITHBIM ITYTEM pPAacTBOPBl KHUCJIOT U IIEIOYe MO HM3MEHEHUIO0 OKpacKu
WUHMKATOPa;

XapaKTEPU30BaTh B3aUMOCBS3b MEXY KJIaCCAMU HEOPTAHUYECKUX COCIUHEHU;
packpsiBaTh cMbIci [leproanueckoro 3akona /.M. Menaeneesa;

OOBACHATh (HU3UYECKUN CMBICII aTOMHOTO (TIOPSJIKOBOTO) HOMEpa XHMMHYECKOTO JJIEMEHTA,
HOMEPOB Ipynnbl U iepuoja B nepuoauueckoit cucreme /.M. Menzaeneena;

00BSICHATH 3aKOHOMCPHOCTU U3MCHCHHA CTPOCHUSA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciax
MaJIbIX MEPHUOAOB U I'IaBHBIX MOATPYIIII;

XapaKTepU30BaTh XUMHUUECKHUE 3JIEMEHTHI (0T BOJOPO/Ia O KaJIbIMs) HA OCHOBE UX MOJIOKEHUS
B nepuoandeckoit cucreme .M. MenaeneeBa u 0COOEHHOCTEH CTPOSHUS X aTOMOB;

COCTaBJIITh CXEMBI CTPOCHHUSI aTOMOB MeEpBbIX 20 3JIeMEHTOB mNepuoanydeckoil cucremst J1.1.
MeHnpeneena;

PaCKpbIBaTh CMBICIT MMOHATUM: «XUMHUYECKast CBA3b», «QJICKTPOOTPHULATCIBHOCTL,

XapaKTepU30BaTh 3aBUCHUMOCTH (DM3MYECKHX CBOMCTB BEIIECTB OT THIA KPUCTAUTMYECKOU
pELIETKY;

OIpECaACIIATb BUJ XUMHYECKOM CBSI3U B HCOPTraHNYCCKUX COCINHCHUAX

U300paxaTh CXEMbl CTPOSHHUS MOJEKYNl BeIIeCTB, OOpa30BaHHBIX pa3HBIMU BUIAMH
XUMHUYECKHUX CBSI3CH;

PaCKpbIBATb CMBICII MMOHSATUH «HMOH», KKaTHOH», KAHHUOH)», «QJICKTPOJIUTEI», «HCIJICKTPOJIUTEI»,
(QIICKTPOIUTHYCCKAA JUCCOLIMaLIHsI, «OKHCIIUTCIIbY, «CTCIICHb OKHCJICHUS)
«BOCCTAaHOBHTCIIbY», KOKHCIICHHC), «KBOCCTAHOBJIICHHC),

OHp@I[eJIHTL CTCIICHBb OKHCJICHHUA aTOMa 3JICMCHTA B COCANHCHHMU,
PacCKpBIBATh CMBICI TEOPUH AJICKTPOITUTHICCKON TUCCOIUAIINN;
COCTaBJIATh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOIIMALIUM KUCIIOT, IIEI0YEn, CONEH;

OOBSICHATH CYIIHOCTH TIPOIECCa AJICKTPOIUTUYCCKON TUCCOIMAIIMA M PEaKIUid HOHHOTO
oOMeHa;

COCTaBIISITh TIOJTHBIC U COKPAIICHHBIC HOHHBIC YPABHEHHSI pEaKIIui 0OMEHa;
OTIPEIEeTISATh BO3MOYKHOCTh TPOTEKAHUS PEaKIIUii HIOHHOTO OOMEHa,

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMUHbIX BEIIECTB;
OTIPENIETISATh OKUCITUTEh K BOCCTAHOBHTEIID,

COCTABJISITh YPABHEHUS OKUCIUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPBHI, BIUSIIONIUE HA CKOPOCTh XMMUUYECKOM peaklnu;
KIIAaCCU(UITUPOBATH XUMUYECKUE PEAKIIUU 10 PA3IMYHBIM IMPU3HAKAM;

XapaKTCPU30BaTh B3AUMOCBA3b MCIKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH HCEMCTAJIJIOB,

IMPOBOAWUTL OIBITBI IO IIOJYYCHHIO, co61/1paHmo U HU3YYCHHIO XHUMHYCCKUX CBOMCTB
F33006p33HHX BCIICCTB: YIJICKUCIIOrO rra3a, aMMHakKa,

pacrno3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJIEKUCIIbIN ra3 1 aMMHaK;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAILIIOB;

Ha3bIBaTh OPTraHWYECKHE BEIIECTBA MO WX (opmyse: MeTaH, 3TaH, dTHJICH, METaHOJI, dTAHOJI,
TJIMIIEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHasl KHCJIOTa, CTEApUHOBAsl KHUCJIOTA, OJECHHOBAs
KHCIIOTa, TIIF0K03a;

OLICHUBATH BIIMSHUE XUMHUUYECKOIO 3arPA3HEHUs OKPYIKAIOIIEH Cpebl HA OPraHU3M YEJIOBEKa;

IpaMOTHO 00palaThes C BEIECTBAMU B IIOBCEIHEBHOM KU3HH



ONPEAEIATh BO3MOXKHOCTh MPOTEKAHUS PEAKLMA HEKOTOPBIX IPEACTaBUTENEH OPraHUYECKUX
BEIIECTB C KMCIOPOOM, BOAOPOAOM, METAJUIIAMU, OCHOBAHUSIMH, T'aJIOTEHAMHU.

BhInyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCSH:

8b108U2AMb U NPOGEPSAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX 8eujecma
Ha OCHOBe UX COCMABa U CMPOeHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYecKue peaxkyuu, o
xapaxkmepe u npoOyKmax pa3iudHblX XUMU4eCKUx peaKyuil;

xapakmepusoeams eewecmea no cocmaegy, CmMpOEeHUur U C@OI:ZCI’I’IGCZM, ycmaHaeaueantsb
npuquHHO-CJze()cmeeHHble C6A3U Meofcdy OaHHBIMU xapakmepucmukamu eeujecmaea,

cOCmaesnAms MOAEKYIAPHble U NOJHble UOHHbIe VPAGHEHUs N0 COKPAWEHHbIM UOHHbIM
VPABHEeHUSM,

npocro3upoeantsb cnocobrocme eeuecmea npoAe6ismb oKuciaumejlibHble uinu
B80CCMAHOBUME/IbHbIE CBOUCEA C yuemom cmeneneli OKUCTIeHUS JleMeHmoe, SXOO}IM/;MX 8 eco
cocmae,

cocmaenintb ypaeHeHus peakuuﬁ, coomeemcmeyrouux nocne008amenlbHOCmU npeepameHuﬁ
HeopeaHu4eCcKux eewecme pa3iudHblx Kiaccoes,

6bl108UcAMb U npoeepAanb IKCNEPUMEHMANbHO 2Unomesbl 0 pesyibmamax 8030elCcmeus
PasiudHblx cj)aKmopoe HA U3MEHeHUue CKopocmu Xumu4eckou peakyuu,

UCNONb308aMb  NPUOOPEemMeHHble 3HAHUA Ol  IKOA0SUHECKU SPAMOMHO20 NOBeOeHUs 8
OKpYdHcaroueli cpeoe;
UCNONB308aMb  NPUOOPEemeHHble KloUuesble KOMNEeMEeHYUu Nnpu 6bINOJIHEHUU NPOEKmMOos

y'{€6H0'uCCJZ€006am€JZbCKMX 3a0ay  no U3y4eruro ceoﬁcme, cnoco6os noJly4eHus
pacno3nasarnusl eeuiecme,

NN

00bEKMUBHO oyeHueamsbs MHd)OpMCZI/}MIO 0 sgeujecmeax U XuMuvyeCcKux npoyeccax,

KPUMUYEeCKU OMHOCUMbCA K NCeBOOHAYYHOU UHGpOpMayuy, He0obpoco8ecmHOU peKiame 6
cpeocmeax mMaccosol uHgopmayuu;

0OCO3Haeamsvp 3HaA4YeHUue meopemudecKux SHAHUL NO XUMUU O npaxmuuecxoﬁ oesimenbHOCmU
yenoeeka,

co30a6amv MoOenu U cxembl 015 peuleHus YYeOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobXo0uMocms coba00eHUs NPeOnUCAHUL, NPeda2aemblX 8 UHCMPYKYUSIX NO UCHONb308AHUIO
JleKapcma, cpeocms OblmoBou XumMu u op.

IJIs1 CIICIIBIX U cna60131/1;[$m11/1x 06yan0H1ch;1: BJIQZACTh MpaBWJIaMU 3allCU XHUMHUYCCKHUX
(dhopMys ¢ HCTIONIb30BaHUEM PeNbeHO-TOUCUHON cucTeMbl 0003HaueHui JI. bpaiins;

JJIsA 06y11a10m1/1xc;1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA: BJIAACTH OCHOBHBIMU
AOCTYIIHBIMH MCTOAAMU HAYYHOI'O ITO3HAHUS, UCITIOJIb3YCMbIMH B XUMHUU.

Conep:xanue y4yeOHOIO mpeamera

Kypc xummmm 8 kjacca mnpeamnonaraeT u3ydeHHe 2X paszaenoB. [lepBblif  mocBALEH

TEOPETUUYECKUM OOBACHEHMSAM XMMMYECKHX SIBJICHUH Ha OCHOBE aTOMHO-MOJIEKYJISIDHOIO YUY€HHs U
co3MaéT MpouHyro 0a3zy uId JajdbHEMIIero M3ydyeHUs Kypca XUMHUU. BTopoil pasgen mocBsuéH
MU3Y4YECHHIO DJIEKTPOHHOU TCOPUH U Ha €€ OCHOBE PACCMOTPEHMIO NEPUOINYECKOTO 3aKOHA U CHCTEMBI
XUMUYECKUX IEMEHTOB, CTPOCHUS U CBOMCTB BEILIECTB U CYILIHOCTA XUMUYECKUX PEAKLIUN.

8 kiacc
(24 B Heaemo, Bcero — 684)

Beenenue (34).

XuMUS U HAYy9HO-TEXHUYECKUU mporpecc. VicTopuueckue 3Tanbl BOSHUKHOBEHUS M PA3BUTUS XUMUH.
OcHOBHBIE TOHATHSA M Teopuu XuMuH. JlabopaTtopHoe 00OpymOBaHHWE M HPUEMBI PaOOTBHI C HUM.
[IpaBuia TeXHUKH O€30MACHOCTH NPU paboTe B KAOWHETE XUMUH.



Paznen 1

BeuecTtBo 1 XUMHYeCKHE SIBJICHHUS ¢ MO3HIUI AaTOMHO-MOJIEKY/ISPHOIO YYCHHS.

XuMu4ecKHe 3J1eMEeHThI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOTO yueHus (94.).

ITonarue «semectBo» B (u3uke u xumun. dusznyeckre U XuMudeckue siBaeHus. V3MmeHstonieecs
BELIECTBO KaK MpeaMeT nsydeHus xumuu. daszosle nepexosl. OnucaHue BEUIECTB.

XUMUYECKUE DIIEMEHTBI: MX 3HAKKM U CBEACHMS M3 UCTOPUU OTKpBbITHSA. COCTaB BEIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa, XUMHUYeckue (opmyibl. DOPMBI CYIIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB.
BemecTBa poCThIE U CIIOKHBIE.

IIpocthie BemecTBa: MeTaulbl U HeMeTauibl. OOmIas XapakTepUCTHKA METAIJIOB M HEMETaJlIOB.
Hekotopsle cBeneHus: 0 MeTalaXx U HEMEeTallIax, 0OyCIOBIUBAIOIINX 3arpsi3HEHHOCTh OKpY’Karollen
cpeabl. Onucanne HEKOTOPBIX HanboJee pacpOCTPaHEHHBIX MPOCTHIX BELIECTB.
ATOMHO-MOJIEKYJIIDHOE y4deHUE B XHMHH. OTHOCUTEIIBHBIE ATOMHBIE W MOJEKYJSPHBIE MAaCCHI.
Cucrema xumunyeckux osnemeHToB JI.MI.Menneneesa. Ompenenenne mnepuoaa U TPYIIIBL
XapaKTepUCTUKA MOJIOKEHU XMMUYECKHX 3JIEMEHTOB B IEPUOJUYECKON CUCTEME. BaneHTHOCTS.
KonnuectBo BemiectBa. OmnpezneneHue BaJ€HTHOCTH IO TOJOXKEHHIO 3JIEMEHTA B IEPUOAMYECKOM
cucteme. MoJib — eIMHUIA KOJIMYECTBa BelecTBa. MossipHas Macca.

Tema TBOpueckoii paboTel. MnmtocTpupoBaHue MOJ0KEHUNH aTOMHO-MOJIEKYIISIPHOTO YUSHHS.

Xumuyeckue peakniuu. 3aKOHbI COXpaHeHUs1 Macchl ¥ SJHepruM (64.).

CyIIHOCT XMMHYECKUX SIBICHHH B CBETE ATOMHO-MOJIEKYJISIPHOTO ydeHus. IIpusHakm mporexkaHus
XUMUAYECKHX peakuuid. [IpuunHbl ¥ HampaBieHHs NMPOTEKaHUS XUMHUYecKuX peakuuil. [lonstue 00
SHTPONMM W BHYTPEHHEH sHepruu BemiecTBa. OOpaTHUMOCTh XMMHYECKUX peakiuii. [IpeBparienue
SHEPruM NPU XUMHUYECKHX pEaKUUsAX, YCIOBUSA MPOTEKaHMs] XHUMUYECKUX pEakLUui, HK30- U
SHAOTEPMHUUYECKHAE PEAaKIHH. 3aKOHbI COXPAHEHHS MacChl M DJHEPrUM, HUX B3aUMOCBSI3b B 3aKOHE
coxpaHeHus Mmarepud. CocTaBlI€HHME YPaBHEHMM XMMHUYECKMX peakuui. Pacuérel mo ypaBHEHUAM
XUMHAYECKUX peakiuil. TUIIbl XMMUYECKUX pEeakIUil: pa3ioKeHHs, COEAMHEHUs, 3aMellIeHus, OOMeHa.
O060011eHre 3HaHUH 0 XUMHYECKUX PEaAKIIHSX.

Metoabl xumMuu (24)

[lonsTe 0 METOAE KaK CPEJICTBE HAY4YHOI'O IO3HAHUS IEHCTBUTENBHOCTH. METO/bI, CBSI3aHHBIE C
HETMOCPEJCTBEHHbIM M3YYE€HHUEM BEILECTB: HAOIIOACHUE, OIUCAaHHWE, CpPaBHEHHE, XHUMHUYECKHH
skcnepuMeHT. llonsTe 00 wHAWKaTopax. XHMMHUYECKHH S$3bIK, €ro BaXHeWIHMe (YHKIMHA B
XMMHYECKON HayKe.

BemecTBa B OKpy:Kaloleil Hac Npupoje U TexHuke (64.).

BemectBa B nprpo/ie: OCHOBHBIE CBE/IEHUS O BEILIECTBEHHOM cocTaBe reocgep u kocmoca. ITonarue o
texHocdepe. YucToie BemecTBa u cMecu. CTeneHb YUCTOTHI M BU/IbI 3arps3HeHus BemecTs. [lonstue o
TOMOTEHHBIX U TeTepOoreHHbIX cMecsX. Pasznenenue cmeceil. OuncTka BeIIECTB: (UIBTPOBAHHE,
TUCTWUISAIMS, KPUCTAJUIM3aLuUs, AKCTparupoBaHue, xpomarorpadus, Bo3roHka. MueHTuduxanus
BELIECTB C MOMOIIBIO ONPEACICHUS TEMIIEPATYP IUIABICHUS U KUIICHHUSL.

Bemecra B Texnuke. [lonyyeHue BemecTs ¢ 3aJaHHBIMU CBOMCTBaMH — OCHOBHas Ipo0OIeMa XUMHUH.
IlonsTe O BemiecTBax Kak O CBIPbE, MaTepuanax M HNPOAYKIMH. BemiecTBa oOpraHudyeckue H
Heopranuueckue. [lepBoHavanbHbBIE CBEACHUS O XMMHUUYECKOW TexHosioruu. [lmaHerapHblii Xapakrep
BIUSHUSA TEXHUKM Ha OKpy)Kaollyl cpeny. IIpupomooxpaHUTEnpHOE 3HAYE€HHWE OYHMCTHBIX
COOPYKEHUM U IKOJIOTUYECKH YUCTBIX TEXHOJIOTUH.

IToHaTHEe O pacTBOpax KaKk FOMOTEHHBIX (PU3UKO-XMMUYECKHX CHCTEeMaX. 3HAY€HUE pacTBOPOB AJIs
KU3HU YEJIOBEKA, CEJIbCKOXO3SMCTBEHHOIO M IPOMBILIUIEHHOTO IPOU3BOACTBA. PacTBOpUMOCTH
BellecTB. BiusHue TexHOC(hepbl Ha NPUPOIHBIE IPECHBIE U MOPCKUE BOAbI. PaKTOPHI, BIUAIOIINE HA
pacTBOPUMOCTb TBEPABIX BEIIECTB M Ta30B. V3MeHeHME pacTBOPUMOCTH KHUCIOPOAA B CBS3H C
3arps3HeHueM Boa. Koagdumment pacrtBopumoctu. CriocoObl BEIpaXKEHUS KOHLEHTPALlMA PaCTBOPOB:
MaccoBas 10JIs1, MOJIIpHasi KOHLIEHTpaLusl.

IMousitue o razax. Bo3nyx. Kuciopon. I'openne (74.).

ITonstue o razax. 3akoH ABoraapo. Bo3nyx — cmech razoB. OTHOCUTENBHAS IUIOTHOCTD T'a30B.
Kucnopon — xumuyeckuil 3ieMeHT W MpocToe BemecTtBo. Mcropust oTKpeITHS Kuciopoaa. Cxema
onbiToB [[.IIpuctinu u A.Jl.JIaByasbe.



Amnorponusi. O30H. 3HadeHWe 030HOBOrO ciiosi 3emnn. [IpoGiemMa HapylIeHHsS €ro IEJIOCTHOCTH.
[ToBpIIeHNE coepKaHKsI 030HA B IPU3EMHOM CJIO€ aTMOC(EPHI.

[Tony4yeHne KuUCIOpPOAAa B MPOMBIIUIEHHOCTH M JabOpaTOpHH. XUMHUYECKHE CBOMCTBA KHCIOPOJA.
[Ipouieccsl ropeHust U METIEHHOTO OKuciaeHus. [Ipumenenue kucioposa.

Atmoctepa — BosxymHas obonouka 3emuu. TeHIAEHIMHM H3MEHEHUs cocTaBa Bo3ayxa B XXB.
OcHOBHBIE UCTOYHHUKH 3arps3HeHus atMocheprl. TpaHCIOPTHBIN TIepeHoc 3arpsisHeHui. Kpyrosopot
Kuciaopoaa B npupoze. O BceMUpHOM 3akoHe 00 atmocdepe.

OcHOBHBIE KJIacChl HEOPraHMYeCKUX coeqnHeHuii (11y4.).

Oxcuael — cocTaB, HOMEHKIATypa, kiaccudukamus. IloHATHE O THUAPOKCHAAX — KHUCIOTaX U
ocHoBaHMAX. Ha3Banus u cocrtaB ocHoBaHuM. [ mupokcorpynmna. Knaccudukaius KUCIOT, KX COCTaB,
Ha3BaHus. CocTaB, Ha3BaHUS COJICH, MTPaBHiIa COCTAaBICHUS (POPMYI COJIEH.

XWMHYECKHE CBOMCTBA OKCHJIOB. BIMsHME cOCTaBa KUCJIOT Ha XapaKTep MX CBOMCTB (Ha mpUMeEpax
COJSIHOM M cepHOM kucnor). OOmue XUMHUYECKHME CBOMCTBA KHCIOT. PacTBOpUMOCTH KHCIIOT.
Kucnorueie noxau. ®usndeckue CBOWCTBA M CIIOCOOBI MOTyYEHHUS IIeIoueld. XUMHUECKHUE CBOMCTBA
coneil (B3aMMOJICHICTBIE PACTBOPOB COJICH C pacTBOpaMu Ienoued u meramiamu). [eHeTnueckas
CBSI3b KJIACCOB HEOPraHMYECKUX coequHeHH. AMpoTepHOCTh. OKCUIBI M THAPOKCUIBI, 00NIaatonue
am@oTepHbMU cBoiicTBamMU. Kitaccudukanms Heoprannueckux BemiecTs. Ilepuoanueckoe n3MeHeHne
CBOMCTB XMMHYECKHX OJJIEMEHTOB M HUX COEIUHEHHH (HAa NpuUMepe OKCHJIOB, THJIPOKCHIOB U
BOJOPOJHBIX COETUHEHUM).

Paznean 2.
BemecTBa 1 XuMHUYeCcKHe peakuM B CBeTe 3JIEKTPOHHOM TEOpUH.

Crpoenue atoma. (34.).

Crpoenne aroma. CTpoeHHE 3JIEKTPOHHBIX O0OJIOYEK aTOMOB 3JEMEHTOB: S-, P-, d-, f-3meKkTpoHBI.
MecTto snemMeHTa B MEPUOJUYECKON CHCTEME U JIEKTPOHHAsI CTPYKTypa aTOMOB. PaanoakTHBHOCTB.
ITonstue o NpeBpaliCHUN XUMHUYCCKUX JICMCHTOB.

IMepuoanyeckuii 3aKoH U nepuoanYeckasi cucrema 3jiemenToB /[.M.Menneneesa (34.).

CBoiicTBa XMMHUYECKHX JJIEMEHTOB U uX u3MeHeHus. Kiaccudukamuss XMUMHUYECKHUX 3IIEMEHTOB.
OTKpbITHE TEPHOAMYECKOrO 3aKOHA. CTpOEHHME aTOMOB AJIEMEHTOB MajbIX M OOJBIIMX MEPHUOJOB,
TJIaBHBIX U MOOOYHBIX moArpymni. GopMyInpoBKa NepuoIUYECKOro 3aKOHa B COBPEMEHHON TPAKTOBKE.
Ilepuonnueckas cucreMa B CBETE CTpOeHUs aroMa. OPU3MYECKUI CMBICI HOMEpA MEPUOJA U TPYIIILL.
CemeiicTBa 571€MEHTOB (Ha TpUMepax MIENOYHBIX METAJJIOB, TajloOTEHOB, WHEPTHBIX TIa30B).
XapakTepucTUKa XHUMHUYECKHUX CBOMCTB 3JEMEHTOB TJIaBHBIX MOATPYNI M MNEPUOJUYHOCTh HX
W3MEHEHUs B CBETE 3JIEKTPOHHOIO CTPOEHHUS aToOMa. DJIEMEHTHI, COCIMHEHUS KOTOPBIX IPOSIBISIIOT
am(oTepHbIE CBOMCTBA. OTHOCHTENBHASIIEKTPOOTPULIATEIIBHOCTD JJIEMEHTOB. OOmas
XapaKTepHUCTUKA AJIEMEHTA Ha OCHOBE €ro MOJIOKEHUs B nepuoanyeckoit cucreme [[.M.Mennaeneesa.
3HaueHue NePUOUYECKOT0 3aKOHA JIJIS Pa3BUTHSI HAYKU M TEXHUKH.

Ponp neproanyeckoro 3akoHa B CO3JaHUU HAyYHON KAPTUHBI MUPA.

Crpoenue BemecTBa (44.).

BanenTHOE COCTOsSIHME aTOMOB B CBETE€ TEOPHUM DSJIEKTPOHHOIO CTPOEHUsS. BajleHTHBIE 3JEKTPOHBI.
Xumuueckasi cBsi3b aToMoB. KoBaneHTHast cBs3b M MexaHu3M e€ oOpaszoBaHus. HenomsipHas wu
MoJisipHasi KOBaJieHTHast CBA3b. (CBOMCTBAa KOBAJIGHTHOM CBSA3U. OJIEKTPOHHBIE M CTPYKTYpPHBIE
dbopmynbel BemiecTB. MonHast cBsizb W MexaHusMm e€ oOpaszoBanus. CpoiicTBa unoHOB. CreneHb
OKHUCJICHUS.

IIpupona xumuueckoil cBa3u U €€ Tunbl. OTHOCUTEIBHOCTh TUIIOJIOTUN XUMUYECKOH CBsA3U. BiausHue
THIA XUMAYECKON CBS3U HA CBOMCTBA XUMUYECKOIO COETMHEHUSI.

Kpucrannnueckoe crpoenue BemecTs. Kpucrammueckue pemérku: aToMHast, HOHHAs, MOJIEKYJISIpHAs
— ¥ UX XapaKTEPUCTUKH.

YPOBHM XMMHUYECKOH OpraHU3alMK BELECTB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOCHMS.

XuMu4ecKHe peakiuy B CBeTe JJIeKTPOHHOM Teopun. (44.).
dusnyeckas CylHOCTh XUMUYECKON peaKivu.



DnekTpoHHbIe ypaBHeHUs Jlptomca. Peakmum, mpoTekarommie ¢ M3MEHEHHEeM U 0e3 W3MEHEHUS
cTeneHeld okuciaeHus. OKHUCIUTENbHO — BOCCTAHOBHUTENbHBIE peakuuu. lIporiecchl OKuCIeHUs U
BOCCTAHOBJICHHSI; UX €IUHCTBO M IMPOTHUBOMOJOXKHOCTh. COCTaBlIeHWE YPaBHEHHH OKHCIHUTEIHHO -
BOCCTAHOBUTEIBHBIX PEaKIUK , pacCTaHOBKAa KOA(POHUIIMEHTOB METOIOM »3JIEKTPOHHOTO OaliaHca,
o0111ast XapaKTepUCTHKA.

Kiaccudukanms XuMruuecKuxX peakifii B CBETE JIEKTPOHHON TEOPHUH.

Boaopon u ero Baxueiimue coexuHeHus1(34)

Bonopon B kocmoce. Snepubie peakunu Ha Connue. Bomopox B 3eMHoil mpupone. Ilomyuenue
BOJIOpOAa B JabopaTopur. Bogopo — XUMUYECKHIA 2JIEMEHT M ITPOCTOE BEIIECTBO. DHEPTHUS CBSI3H B
MoOJIeKyJIe Boaopoaa. M3oronsl Bogopona. dusnyeckue 1 XMUMHYECKHE CBOMCTBA BOAOpoaa. Boxopon
B OBP. [Ipumenenue Boaopozaa. IIpomeinuieHHOE oydyeHue Boaopoaa. Bogopon — skojgorudyecku
YUCTOE TOIUIMBO, MEPCHEKTUBBI €ro wucnoib3oBaHus. OKCUJ BOJOpOJa — BOJA: COCTaB,
MPOCTPAHCTBEHHOE CTPOEHHUE, BOJOPOAHAS CBsI3b. DUBNKO-XMMUYECKUE CBOMCTBA BOJIbI. M30TOMHBINM
cocTaB BOAbL. Tspkenas BoAa U OCOOCHHOCTH ee cBOMcTB. Ilepokcua Bojopoza: cocraB, CTPOCHHE,
CBOWCTBA, IPUMEHEHUE, ITepokcua Bogopoaa B OBP.

I'anorennl (44)

XapakTepucTuKa rajoreHOB KaKk XMMHUYECKHUX 3JIEMEHTOB U MPOCThIX BemlecTB. CTpoeHHE aTOMOB
rajoreHoB. HaxoxzaeHnue ramoreHoB B npupone. duznueckne M XMMHUUYECKHE CBOMCTBA TaJIOTEHOB.
[TonmyyeHue xj0pa U XJIOPOBOJOPOJA B Ja0OPATOPUU U MPOMBINUIEHHOCTH. bruonornueckoe 3HaueHue
TaJIOTeHOB. ["alloreHbI U OTPaBJIAIONINE BEIIECTBA.

O0001eHne 3HAHUI 0 HauboJIee BAXKHBIX XaPAKTEPUCTUKAX BELIECTB U XMMHUYECKHUX MPOLECCOB
(39)

XapaKkTepucTUKa XHUMHUYECKOrO 3JIEMEHTa (COCTaB, CTPOEHHUE, IMOJOXKEHHE B IEPUOIUYECKOM
cucteme). GU3nKo-XMMUYECKHE CBOMCTBA BEIIECTB HA MPUMEPAX BOAOPO/A, KUCIOPO/Ia, XJIopa.

OcHOBHbBIE XapaKTEPUCTUKN XUMUYECKUX PEaKLUN: TUIBI peaklui, BO3MOKHOCTh M HAlpaBICHUS
nporekanus. Hekoropele  TpeOOBaHUS K  IPOM3BOJICTBEHHBIM  XHMHUYECKHMM  IIpoLeccam
(PKOHOMHYECKHE, TEXHOJIOTMYECKHe, OJKOJIOTUYeCKHEe) Ha NpHUMepax [OJIyYeHUs BOAOPOJa,
KHCIIOPO/1a, XJIOPOBOIOPO/A.

OKkculyatanus, BOCIOJIHEHHE M OXpaHa MPUPOJHBIX PECypcoB Ha HAy4HOH OCHOBE —
Heo0XoAuMast MPEANOCHUIKA ISl CO3/IaHMs YCIOBHI OJIarONpPUSATHOTO Pa3BUTHUS YETIOBEYECTBA.

Conep:xanue y4ueOHOIrO mpeamera
9 kJaacce
(2 4 B HEAEMIO, BCETO — 68 1)
[ToBTOpEHME HEKOTOPHIX BOIIPOCOB Kypca 8 kiacca (2 u)
XUMHUYECKHUE 3JIEMEHTBI U UX CBOMCTBA. [leproanueckuii 3aKOH U EPUOIUYECKAsE CUCTEMA
xuMuyeckux 3eMeHToB /. 1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB B
nepuoaax u rpynnax. OTHOCUTEIbHAS 3JIEKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHUs. BalleHTHOCTB.
CBeneHus 0 COCTaBE U HOMEHKJIATYpE OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COCIUHEHUN.
Hemonctpanuu. 1. O6pa3ibl HEOPraHUYECKUX COeTUHEHHUN. 2. Mo1eny KpUCTANTHYECKUX PEIIETOK. 3.
OnbIThI, pacKpbIBAIOIIME B3aUMOCBSI3b CTPOCHHUS U CBOWMCTB: a) BO3TOHKA HOJIa.
Jlaboparopusriii onbiT 1. PaccMoTpenne o0pas3IioB OKCHUIIOB, COJICH, KUCIOT, OCHOBAHHIA.

Paznen 1. Teopernueckue ocHOBBI XuMuH ( 14 1)

Tema 1. XuMuueckue peakiiuu ¥ 3aKOHOMEPHOCTH MX MPOTeKaHus. (2 9)

Xumuueckass KuHeTHKa. CKOpOCTh XMMHUYECKOW peaklMH. 3aKOH JEMCTBHS Macc. 3aBHUCHMOCThb
CKOPOCTH OT YCJIOBHM TpoTekaHWs peakuuu. Katanm3 u katanu3atopbl. OOmme CBEACHUS O
TOMOT€HHOM U TeTepOreHHOM KaTain3e. KoHcTanTa paBHOBecHsl. XMMUYECKOE PAaBHOBECUE, TPUHIUIL
Jle llarense.



JleMoHcTpanuu.

. 3aBUCUMOCTb CKOPOCTH PEaKLMU OT KOHLICHTPAlUU PEarupyIOIINX BEIIECTB.

. 3aBUCUMOCTb CKOPOCTH p€aKLUu OT TEMIEPATYPHI.

. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT IPUPOJIbI pEarupyomux BEIECTB.

. BiinsiHME KOHIIEHTpaLMKU pearupyroIuX BEeIEeCTB HA XUMUYECKOE PABHOBECHE.

. B3aumopeicTBue anmoMuHUSA ¢ MOJOM B IPUCYTCTBUU BOJBI.

. BaumoneiictBue nepokcuia BoJoposa ¢ okcugoM mapranua (IV).

. Jumepuzanus okcuaa azora (IV).

JlabopaTopHbIE OIBITHI.

1. OnbIThI, BBIACHAIOIINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIHU OT IMPHUPOABI PEArupyOInX
BEIIECTB (B3aUMOJICHCTBUE IIMHKA C COJITHOW M YKCYCHOW KHMCJIOTaMmH), OT IUIOINAAM MOBEPXHOCTHU
COIIPUKOCHOBEHUS (B3aUMOJIEHCTBUE PA3JIMYHBIX 110 Pa3Mepy IpaHysl IUHKA C COJSTHON KHCIIOTOH), OT
KOHIIEHTPALlUKU U TemrepaTypsl (B3aumojeicTeue okcuga menu (1) ¢ cepHoil KMCTOTOH pa3iaruHOMN
KOHLIEHTPALlUU IIPH Pa3HBIX TEMIIEpaTypax.

2. Pa3noxxeHue nepokcua BOJOpOAa B IPUCYTCTBUU KaTalu3aTopa.

~N NN kW —

IIpakTnueckas padora.

1. Bimustnue pa3nuaHbIX GakTOPOB HA CKOPOCTh XMMHUYECKOW peaKITuu.

Pacuernbie 3amaum. 1. PacdeTrsl 1o TEpMOXMMHMUYECKMM YpaBHEHHUSM. 2. BpluncieHHe CKOPOCTH
XMMHYECKOM pPEakIMu MO KUHETHYECKOMY YpaBHEHHUIO. 3. BbIUMCIEHHE CKOPOCTH XHUMHYECKOU
peakiuu no rpaduKy ee mpoTeKaHusl.

Tema 2. PactBopsl. Teopus 31eKTpomuTUdecKoi qucconuaruu (12 u)

CBenieHHs 0 pacTBOpax; ONpEAETICHHE PAcTBOPOB, PACTBOPHUTENH, PACTBOPUMOCTH, KiacCU(UKALUSA
pPacTBOPOB. DIEKTPOJIUTHI U HEINEKTPOIIUTHI.

JlunonpHOE CTpOEHHE MOJEKYyabl BoAabl. llpomecchl, npoucxXoasiue ¢ 3IEKTPOIMTAMU IIPH
pacIuiaBJI€HUM M pAacTBOPEHUHM BEIIECTB B BojA€. Ponb BOJABI B MPOLECCE SIEKTPOIMTHYECKOU
aucconuanuu. Jlucconuanys 3JIEKTPOJIUTOB C Pa3HbIM THIIOM XUMHUYECKOW cBsi3u. CBONMCTBAa MOHOB.
TenuoBble SBIEHNS, CONPOBOKAAOIINE TPOLIECCH PACTBOPEHUS.

CuiibHbIE U cita0ble 37eKTponuThl. CTeneHs aucconuanui. MHImKaTopsl.

Peakiiuun noHHOTO OOMeHa. XMMHUYECKHE CBOICTBAa KHCIIOT, COJIE M OCHOBAaHUI B CBETE TEOPHH
AJIEKTPOJIUTAYECKON AUCCONMaluu. [ uaponus3 comnen.

Pacuernbpie 3amaun. PacyeTbl 0 XMMHUYECKUM YpPaBHEHHSM, €CJIM OJHO M3 PEarupyrolIuX BEIIeCTB
JTAaHO B MU30BITKE.

HemoHctpanuu. 1. VcnbeiTaHue BelecTB, WX PacTBOPOB M PACIJIaBOB  HA  BJIEKTPUUYECKYIO
POBOIUMOCTh. 2. BnusiHue pa3OaBneHHs Ha creneHb auccouuanuy. CpaBHEHHE AJIEKTPHUECKOM
MIPOBOAMMOCTH KOHILIEHTPUPOBAHHOTO M pa30aBICHHOIO paCTBOPOB YKCYCHOW KUCIOTHL. 3. [IBuxkeHHe
HMOHOB B 3JIEKTPUYECKOM IToJie. 4 MOJIydeHHE HEBOJAHBIX PAacTBOPOB. 5. BnmsiHue pacTBOopuTENs Ha
nuccounanuio. 6. 'maparamnus u neruapaTannsi HOHOB.

Jlaboparopubie ombiThl. 1. PacTBopeHme BemecTB B Bojxe U OeHsmue. 2. Peakumst oOMeHa Mexmy
pacTBOpamMu 3JICKTPOIUTOB.

[Ipaktrueckue pabGothl. 1. [lomydenue kpuctaymoruapata w3 0Oe3BomHOM conu. 2. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCMC ((3JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanus»

DKCKypcHs B JIFOOYI0 XUMHUYECKYIO J1a0OpaTOpHI0 C IENIbI0 O3HAKOMJICHHUSI C NpUEeMaMu PabOThI C
pacTBopamu.

Tema TBOpueckoif paboThl. 3HaYCHHE HAYYHOI TEOPUH [T TOHUMAHUS OKPY)KAIOIIET0 MUPa, HAYYHOH
Y IPAKTUYECKOH NEATEIBHOCTH.



Pazgen 2. DnemeHThI-HEMETAIUIBI U UX BaKHEHIINE coenquuenus (38 u)

Tema 3. O0mmas xapakTepuCTUKa HEMETaIOB (3 )

XuMu4eckue 3JeMeHThI-HeMeTauibl. [lonokeHne 31eMeHTOB-HEMETAIIOB B MIEPUOIUNYECKON CUCTEME
J.U. MenneneeBa. OCOOEHHOCTH CTPOEHHSI MX aTOMOB: OOIIMe 4epThl U paziauuusi. OTHOCUTEIbHAS
ANEKTPOOTPUIATENbHOCTh. CTENEeHW OKUCICHMs, BaJICHTHbIE COCTOSIHUS aTOMOB HEMETAaJIOB.
3aKOHOMEPHOCTH M3MEHEHHUsI 3HAYEHUW OSTUX BEIMYMH B MEPUOJAX U TPYIIAX MEPUOJAUYECKOU
cucteMbl. Tunu4Hble (GOpPMBI  BOAOPOJHBIX U  KHUCIOPOJIHBIX COEAUHEHHH  HEMETallJIoB.
PacnipocTpanenne HeMeTaINIMYECKUX FIEMEHTOB B IPUPOJIE.

[Ipocteie BemiecTBa HemeTauibl. OCOOGHHOCTH WX CTpoeHHs. DU3MYEeCKHue CBOWCTBA (arperatHoe
COCTOSIHME, TeMIIepaTypa IUIaBIICHUs, KUTICHUS, PAaCTBOPUMOCTh B Boje). [loHsTHE 00 amioTpomnuu.
Annorponus yriepona, ¢pocdopa. Cepol. O0yCI0BICHHOCTh CBOWCTB aJLTOTPOIIOB OCOOCHHOCTSIMHU HX
CTPOEHMS; IPUMEHEHUE aJIIOTPOIIOB.

XWUMUYECKUE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIOB. [[pUUMHBI  XMMHUYECKON HMHEPTHOCTH
OIarOpoJHBIX Ta30B, HU3KOW aKTUBHOCTH a30Ta, OKHCIUTENBHBIX CBONCTB U JIBOHCTBEHHOIO
MOBE/ICHUS CEphl, a30Ta, Yrjiepoja M KPEeMHHS B OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.
OOm1re cBOMCTBa HEMETAIJIOB U CIIOCOOBI X TOJTYYEHUSI.

Bonopoansie coenrHeHrst HeMeTaaoB. @opMbl BOAOPOIHBIX COCTUHEHUN

3aKOHOMEPHOCTH HW3MEHEHHUs (PU3UYECKHMX M XUMHUYECKHMX CBOWCTB BOJOPOJIHBIX COCIWHEHUN B
3aBUCUMOCTH OT OCOOEHHOCTEH CTPOCHHS aTOMOB OOpasyromux HMX 3jeMeHTOB. CBOMCTBA BOIHBIX
pacTBOPOB  BOJOPOJHBIX COCAMHEHUN HeMmeTaioB. KHCIOTHO-OCHOBHAs XapaKTEpUCTHKA HX
pacTBOpPOB.

Bricuime kucinopojHbie coelUHEHHs HeMeTauioB. OKcuabl U TUApokcuabl. X cocTaB, cTpoeHue,
CBOMCTBA.

Hemonctpanuu. 1. O6pa3ibl MPOCTHIX BEIIECTB-HEMETAIUIOB UX coequHeHMH. 2. KoImeKus mpocThix
BelleCcTB-TaloreHOB. 3. PactBopuMocTs B BOJE KuciIopoaa, as3oTa, cepwl, Qocdopa. 4.
DJEeKTPONPOBOIHOCTh HEMETAIJIOB. 8. B3aumoneiicTBue azota, ¢pocdopa u yriaepona ¢ MeTajiaMu U
BoZI0poAOM. 9. BzaumoselicTBre Opoma ¢ allFOMHUHUEM.

Jlaboparopubie onbITHL. 2. O3HAKOMIICHHE C 00pa3IaMy COSTMHEHUI TaJlOTEHOB.

Tema 4. [loarpynmna Kuciopoaa U ee TUHIUYHBIE MPeICTaBUTENH (6 1)

OO01as xapakTepUCTHKA 3JIEMEHTOB MOJATPYIIIBI KUCIOPOaa. 3aKOHOMEPHbIE U3MEHEHHSI B TIOJTPYIIIIE.
dusnuecKkue U XMMUYECKHE CBOMCTBA XaJIbKOTCHOB — MPOCTHIX BEIIECTB. XAIbKO2eHUObL, XApaKmep ux
800HbIX pacmeopog. buonornueckne QyHKIMM XaiabkoreHoB. Cepa Kak MpPOCTOE BEIIECTBO.
Annorponusi  cepel. Ilepexon ammorpomHeix ¢opm apyr B japyra. XUMHYECKHE CBOMCTBa
cepsl. [lpumenenue cepvi. CepoBOIOpPON, CTpOCHHE, (U3NYECKHME W XUMHUYECKHE CBOMCTBA..
BOCCTAaHOBUTENIbHBIE CBOWCTBAa cepoBofopona. KauecTBeHHass peakius Ha CEpOBOJOPOA U
cynbhunsl. Ceposooopod u cyrvguovl 6 npupode. Bozoelicmgue cepo8ooopoda HA OpeaHusm
yenoseka. Ilonyuenue ceposodopooa 6 1abopamopuul.

Kucnoponconepxamue coennnenus cepsl. Oxenp cepsl (IV). Cepnucras kucnora. Coctas, CTpOEHUE,
cBorcTBa. OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KHUCIOPOJCOAEPKAIINX COCIMHEHUU CEphI
(IV). Cynsdutsl. I'mapocynbdutel. KauecTBeHHass peakinus Ha CEpHHCTYIO KHUCIOTY U €€ COJIH.
[Ipumenenue kucnopoacoaepkanux coequaenuit cepsl (IV).

Oxcun ceps (VI)., coctas, ctpoenne, cBoiicta. [Tomyuenue okcuaa cepsl (VI). Cepnas kucnora,
COCTaB, cTpoeHue, puzndeckue cBoiicTBa. OCOOEHHOCTH €€ PaCTBOPEHHUSI B BOJIC. XUMHUECKUE
CBOMCTBa pa30aBIeHHON 1 KOHIICHTPUPOBAHHOW CEpHON KUCIOTh. KauecTBeHHas peakuus Ha
cynbdar-uoH. [IpumeHnenne cepHoi KUCTOTHI.

Hemonctpanuu. 5. [lonydyeHne MOHOKJIMHHOM U TIacTUdeckoi ceprl. 10. BzaumoenicTBre cepol ¢
BOJIOPOJIOM, MeJIblo, HaTpHeM, KuciopoaoMm. Jlem.20. KauecTBeHHBIE peakliu a aHUOHBL: CYIb(HI-
noH, cynbhar-uoH. Jlem.19. [Tonyuenue okcuna cepsl (IV) u okuciieHHe ero B MPUCYTCTBUH
KaTaJn3aropa.



JlaGopatopusbie onbITHL. 1. O3HaKOMIIeHHE ¢ 00pa3aMu Cepbl U €€ MPUPOAHBIX COSIUHEHUI. 4.
KadecTBeHHBIC peakiy Ha aHHOHBI KUCIIOT. 7. ['Maponu3 coneit, 00pa3oBaHHBIX CUILHBIMHU U
cnabbIMK KHcIoTaMHu. 8. Paco3HaBaHue XJIOpUAOB U CyIb(haTOB.

Tema 5. [loarpynmna a3oTa U ee THIIUYHBIE IPEICTAaBUTENH (8 1)

OO11as XxapakTepuCTUKa 3JIEMEHTOB MOArPYNIbl a30Ta. Cgolicmea npocmulx 6eulecma 31emMeHmos
nooepynnsl azoma. BaxxHeuine BOIOPOIHBIE i KUCIOPOIHBIE COSAMHEHHSI SJIEMEHTOB TIOITPYIIITHI
a30Ta, UX 3aKOHOMEpHbIE UBMEHEHUS. Mcmopus omKpulmus u UCC1e008aHUsl 2IeMEeHmMOo8 NOO2PYNnbl
asoma.

A3BOT KakK 3JIEMEHT U IPOCTOE BEIIECTBO. XMMHUYECKHE CBOMCTBA a30Ta. AMMUAK, CTPOSHHE,
CBOICTBA, 8000pOOHASL C653b MeH Ay amomamu ammuara. Mexann3m o0pa3oBaHHs HOHA AMMOHHSI.
Conu aMMOHMS, UX XUMUYECKHe cBolicTBa. KauecTBeHHasI peakiivs Ha MOH amMmMoHus. [Ipumenenue
aMMHaKa 1 cojJell aMMOHMUSI.

Oxcunst azota. Ctpoenue okcuza azora (II), okcuaa azora (IV). dusnueckne 1 XUMHYECKUE CBOMCTBA
OKCHJIOB a30Ta.

A30THas KUCIO0TA, COCTaB U CTpoeHne. PU3NUECKUE U XUMHUECKUE CBOMCTBA A30THOM KUCIIOTBHI.
OxkucnuTenbHbIE CBOMCTBA a30THOM KUCHOTBL. Cocmasnenue ypasHeHul peakyuii 83aumo0eticmeus
A30MHOU KUCTIOMbL ¢ MEMAIAMU MEMOOOM INeKMPOHHO020 bananca. COM a30THON KUCIOTHI —
HUTpaThl. KauecTBEHHBIC PeakIIuu Ha a30THYIO KUCIIOTY U ee cond. [lomyueHne u mpuMeHeHue
A30THOM KHCJIOTHI U €€ COJIEH.

®ocdop Kak 3JIEMEHT U KaK MPOCToe BelmecTBo. AyutoTponus pocdoparo. Ou3nueckue 1 XUMHYECKHe
coiictBa hochopa. [Ipumenenue docdopa. Bogopoausie u kuciopoausie coemuaenus gocdopa.
®ocdopnas kuciora u ee conu. KauecrBennas peakuus Ha pocdar-uoH.

MuHepaibHble YI00peHUs: KIacCU(PHUKAIHSL, TPUMEPbI, 0COOEHHOCTH (PU3HOIOTUIECKOTO
BO3JICCTBUS Ha pacTeHus. [Ipobiema cBsizanHOro azora. [Ipodiema HaydHO 0OOCHOBAHHOTO
MCIOJIb30BAHUSI MUHEPAJIBHBIX YI0OOPEHUH B CEIbCKOM X034HCTBE. PacueTsl mUTaTeNbHOM IEHHOCTH
ynoopenuii. [IpoGiema HaKOTICHUST HUTPATOB.

Hemonctpauuu. 6. [Tonyuenue 6enoro pocdopa u ero Bozropanue Ha Bo3ayxe. 7. [lonyuenue
okcuioB a3zota. 13. [lonyyenne ammuaka u uccieoBaHue ero cBoMcTB. 15. OnbITHI,
MOJTBEPXKAAIONIIE 00IINe XUMUYECKHE CBOMCTBA KHCIIOT. 16. ['opeHue cepbl u yriis B a30THOM
KHucioTe. BocruiameHeHue CKunuaapa B a30THOM KUCTIOTE.

[TpakTrueckue padoTsl. 1. [Tomyuenne aMMuaka u uccieioBaHue ero CBOMCTB. O3HaKOMIICHHE C
XUMHYECKHMH CBOMCTBAMH BOJHOTO pacTBOpa aMMHuaka. 2. Pacmo3HaBanre MUHEPATbHBIX yI00pSHHUIA.

Tema 6. [loarpynma yriiepoaa u €e TUIIUYHBIE PEACTABUTEIH (8 U)

OO11as XxapakTepUCTUKA 3JIEMEHTOB MOJATPYIIbI yIiiepoia. IEKTPOHHOE CTPOSHUE aTOMOB
MOArPYIIIBI YIJIEPO1a, PACIIPOCTPAHEHHE B IPUPOJIE.

VYriepoa kak MpocToe BEMIECTBO. AJUTOTPOIUS yIiiepoaa: anMas, rpadut, GhyimepeHsl. AacopOrus.
XUMHUYECKUE CBOMCTBA YIJIEPOIa.

Kucnopoausie coequnenns yriaepoaa. OKCHIbI yriiepoja, CTpOCHUE, CBOMCTBA, MOTYyUYECHHE. Y TOJIbHAS
KHCIoTa U ee conn. KauecTBeHHas peakius Ha KapOoHa-HOH.

Kpemnuii u ero coiictBa. Kucinopoansie coequHenns kpeMHust: okeua kpemuus (IV), kpeMHueBast
KHUCJIOTa, COCTaB, CTpOeHUE, cBoMcTBA. Crinkarsl. CUIMKaTHAs IPOMBINUIEHHOCTh. KpaTkue cBeaeHust
0 KE€paMHKe, CTeKJIe, IEMEHTE.

[ToHsATHE O KPYTOBOPOTE XUMHYECKUX JIIEMEHTOB Ha IIPUMEpPE yriiepoja, a3oTa, pochopa u cepsl.

Jemonctpanuu. 11. BoccranoBiieHne cBUHIA U3 OKCHJIa HA TOBEPXHOCTH yris. 12. [Tomyuerue
KpeMmHHs U cuiiana. 14. [lonydyeHnue u uccienoBanre CBOMCTB nuokcuaa yriepoaa. 18. [lonyyenue
KpeMHHeBOM KucaoThl. 20. KauecTBeHHas peakius Ha KapOOHAT-HOH.



JlaGopatopubie ombIThl. 3. ITlodmydyeHue yriaekucmoro Traza ©  HU3yYeHHE €ro CBOWCTB. 5.
BoccranoButenbHble CBOMCTBA yriaepoaa U Bogopojaa. 6. [losyyeHue yroabHOW KHCIOTHI M3 OKCHJA
yraepona (IV) u usydenue ee CBONUCTB.

[Tpaktrueckas padota. 3. [Tonyuenue okcuna yraepona (IV) u uzydenne ero cBoiicts. Pacro3naBanue
KapOOHATOB.

Pacuernble 3amauun. Beruncinenne maccsl wiM o0beMa MPOAYKTAa pPeakluu MO M3BECTHOM Macce WM
00bEMY HCXOIHOTO BEIECTBA, COACPIKALIETO TPUMECH.

Tema 7. O6mue cBeaeHust 00 opraHnueckux coeauHeHusx (13 1)

[ToHATHE O MOJMMEPHBIX U XMMUYECKHUX COCAWHEHHSIX. MOHOMEp; MOJMMEpP; CIIOCOOHOCTh aTOMOB
yriaepoaa v KpeMHusi K 00pa30BaHUIO MOCIEIHUX.

CoenuHeHus yriaepoja — TPEOIMET CAMOCTOSTEIBHOM HayKM — OPraHUYeCKOH  XMMHH.
[lepBoHayanbHbIE CBENEHUS O CTPOCHHUM OPraHWYECKUX BellecTB. HeKoTophle MOJOXKEHUS U POJb
teopun A.M. byTiiepoBa B pa3BUTUM 3TOU HayKU. [[oHAmMuUE 0 20MONI02UU U UZOMEPULL.

OCHOBHBIE KJIacChl ~ YIJIEBOAOPOAOB. AJIKaHbI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
NpEJeNbHBIX YIIIEBOJIOPOIOB (ajKaHOB). M3oMepus M HOMEHKIATypa MpeAeTbHBIX YITIEBOIOPOJIOB.
Ouznyeckue U XUMHYECKHE CBOMCTBa ainkaHoB. CIOCOOHOCTh alKaHOB K pEaklHUd 3aMEUIeHUs U
HN30MEpU3aLUH.

HenpenenbHble yriaeBoIopoAbl — alIKeHbl U aJKUHBIL. DIeKmMpOHHOe U NPOCMPAHCMBEHHOE CIMPOEHUe
ankenog u ankunog. I'omonmornyeckuil psja ankeHoB. HomeHknarypa. ®@usznueckne U XUMHUYECKHE
cBoiicTBa aikeHOB. CIIOCOOHOCTh aJIKEHOB K Peakuyu MpUCOSAUHEHHs U nonuMepu3anuu. [lonstue o
MIOJINMEPHBIX ~ XMUMHUYECKUX COEOUHEHMSX: MOHOMEp, IOJUMEpP, CTENEHb IOJIMMEPHU3ALUH.
[TonuaTuneH, NpONUIPONUIIEH — MPEACTAaBUTENN MOIUMEPOB. AJIKHUHBI, HOMEHKJIATypa, CBOICTBA.
Pacnpoctpanenue yrneBomoponoB B mpupoae. CocraB He(pTH M XapaKTEPUCTUKAa OCHOBHBIX
MPOJYKTOB, IOJy4aeMbIX U3 HE(DTH.

Kucnopoaconepxamue opranuyeckue coeauHeHus. [lonatue o  (yHKIMOHATBHOW — TpyMIIe.
["'oMonoruueckue psiibl CIUPTOB U KapOOHOBBIX KUCIOT. Ob1Ire (OpMyIIbl KIacCOB ATHUX COCTUHEHUH.
@u3HoI0rnyecKoe IEHCTBUE CIMPTOB HAa OpraHu3M. XUMHUYECKHE CBOWCTBA CIUPTOB: TOpPEHHUE,
ruaporaioreHupoBanue, aeruaparanus. Ilonstue o mMHOroaromHsix crnupTax (Tiaunepu). OOmiue
CBOHCTBa KapOOHOBBIX KUCIOT. Peakius srepudukanum.

buonoruueckn BakHbIE COEIMHEHHSA. XUMHUS W THILNA: KUPBI, YIJI€BOJbI, OEIKW — BaKHEHIIHe
COCTaBHbIE YaCTH MHILEBOT0 pallMOHA YEJIOBEKAa M XKMBOTHBIX. CBOWCTBA JKUPOB M yIriieBOJOB. Poib
OeNKOB B MPHUPOJIE U MX XMMHUECKHE CBOMCTBA: TUAPOIIN3, JEHATYPALIHSL.

Hemoncrpauuu. 21. Komneuns «Hedts u HedrenmpomykTsl» 22. Mojenu MOJEKyJd OpraHHYECKUX
coenuaeHuii. 23. [lomydeHue STHIIEHa W €ro B3aMMOJICUCTBHE C OpPOMHOW BOJOW W PACTBOPOM
nepmaHraHata kanus. 24. BocnnameneHue cnupToB. 25. OnbIThl, NOATBEP)KIAIOLINE XUMUYECKUE
CBOICTBa KapOOHOBBIX KHCIIOT. 26. Peakuus srepudukanuu.

27. Mopenb mMonekyinbl Oenka. 28. Jlenaryparus 6enka. 29. [Ipumepsl yrieBoJopoJ OB B pa3IUuyHBIX
arperaTHbix coctossHUAX. 30. [Tomyyenue aneTuiaeHa u ero B3auMoJIeHCTBHE ¢ OPOMHON BOJIOM.
[TpakTuyeckas padota. 4. OnpeneneHue KaueCTBEHHOTO COCTaBa OPraHMUECKOro BEIIECTBA.

Paznen III. Merayet (7 1)

Tema 8. O6mume cBoiicTBa MeTa/LIoOB (2 )

[Tonoxxenne MeTauioB B mepuogndeckoit cucreme. OCOOEHHOCTH CTPOEHHUsS aTOMOB METAJLIOB : S-, P-
, d-onemenmos. 3nauenue smepeuu uonuzayuu. Metaymmdeckast CBsizb. KpucTauimdeckue perieTKu.
O6mme u cnenuduueckre GU3NIECKrue CBOMCTBA MeTaAIIOB. O0IIMEe XMMHUYECKHE CBONCTBA METAIITIOB.
DNEKTPOXUMHUYCCKHIA Pl HAMPSHKEHUS METAIUIOB. Mcnonv308anue  31eKMPOXUMUYECKO20 psaod
HANpsAXCeHUs Memajsos Npu 6bINOJIHEHUU CAMOCMOAMENbHbIX pabom. DIEKTPOIU3 PpaACIUIaBOB U
pactBopoB coneit. IlpakTudeckoe 3HaueHue anekTponm3a. CrOCOOHOCTh METalIoB 0Opa3OBHIBATH
crutaBbl. OO1IKE CBEIEHUS O CIUIaBax.

[Tonsatue o xoppo3uu MeramioB. Koppo3ust MeTamuioB — o0IeriaHeTapHbIi T€OXUMUYECKUN MTPOIIEece;
BUJIbI KOPPO3UU: XUMHUECKAs U ANEKTPOXHUMHUYECKAsi — U CIIOCOOBI 3alUThI OT HEe.



Hemonctpauuu. 1.00pa3upl  METaIOoB W HMX COCAWHEHHWH, M3y4yeHHE UX  AJIEKTPHYECKOU
MPOBOAUMOCTH. 2. TermnonpoBOIHOCTh METAIIIOB. 3. MoJenu KpUCTAUIMYECKUX PEIIETOK METAIIOB.
4. B3zauMonelicTBUE METAJIOB C HEMETAUIaMU U BOAOHW. 5. DIEKTPOJIU3 PAaCTBOPOB XJIOPUAA MEIU U
nonnja Kanus. 6. ONBITEI IO KOPPO3UU METAIUIOB U 3aLUTE METAJIOB OT HEE.

Jlaboparopupie onbITHL. 1. PaccMoTpeHne o0pasioB METAIIIOB, MX COJICH M MPUPOAHBIX COCTUHEHHM.
2. B3auMoeiicTBIE METAJUIOB C pacTBOpamu coiieil. 3. O3HakoMIiIeHHe ¢ 00pa3liaMu CIIJIaBOB.

Tema 9. MeTautbl TIaBHBIX M TOOOYHBIX TOATPYIII (5 9)

Mertannsl — anemenTsl | - |l rpynn. Ctpoenne atToMoB XxuMuueckux 31eMeHToB [A- u IIA- rpynn, ux
CpaBHUTEIbHAS XapakTepucTuka. Ousndyeckne 1 XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB U
TUAPOKCHUIIOB, coieil. [IpumMeHeHne MEeaouHbIX U HIEJIOYHO3EMEIbHBIX METAIIOB. 3aKOHOMEPHOCU
PACNpOCMPAaHeHUsi WeNOYHbIX U  WeEOYHO3EMENbHbIX Memailos 6 npupooe, UX HOIyYeHue
INEKMPOAUIOM CcOeOuHeHuli. MUHEpaIbl KalblUsig, WX COCTaB, OCOOCHHOCTH CBOWCTB, 00JacTH
MPaKTUYECKOro  MpuMeHeHus.  JKecTKocTb  BOABI U CHOCOOBI  ee  ycTpaHeHus. Porb
memannos | u ll epynn 6 srcusoii npupooe.

AJIIOMUHMI: XuMA4YecKud 3neMeHT. [Ipoctoe BemecTBo. PU3MUYECKME W XUMHUYECKHUE CBOMCTBA.
Pacnipoctpanenne B mnpupone. OcHOBHble MHUHepaibl. [IpuMeHeHME B COBPEMEHHOM TEXHHKE.
Baxneiimme coeqHEeHUsT aTIOMUHKS: OKCUIBI U THAPOKCHIBI; aM(D)OTEPHBINA XapaKTep MX CBOKCTB.
Mertamnsl IVA- rpynmnsl — p- sneMeHThl. CBHHEIl U OJIOBO: CTPOCHHE aTOMOB, (PU3MKO-XMMUYECKHE
CBOMCTBAa NPOCTBIX BELIECTB; OKCHUJbl M THUIPOKCUABI OJIOBa M CBHUHIA. McTopnueckwii odepk o
MPUMEHEHUHU HTHX METAUIOB. TOKCHMYHOCTh CBUHIA M €ro COEIUHEHUW, OCHOBHBIE HCTOYHUKHU
3arpsAI3HEHUS] UMHU OKPYXKAIOIIEH CPEBbI.

JKeneso, mapranerr, XpoM Kak npejacraButean d-anemMeHToB. CTpOCHHE aTOMOB, CBOWCTBA XUMUYECKUX
anemeHToB. JKene3o kak mnpocroe BemecTBo. Pusmueckue M xumuueckue cporctBa. Cocras,
O0COOCHHOCTH CBOMCTB U MPUMEHEHHUE YyT'yHa M CTAIM KaK BaXHEHIIUX CIuIaBoB kene3a. O crmocobax
XMMHYECKOM aHTHUKOPPO3MMHOW 3alluThl CIUIAaBOB Jkelie3a. KpaTrkue cBeAeHHs O Ba)KHEWIIHMX
COCIMHEHUSX  METauIoB  (OKCHABI W  THAPOKCHIBI), WX TIOBEIEHHE B  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLHUSIX COCIUHEHHMS JKele3a — Fe?*, Fe®". KauectBeHHBbIC peakuy Ha HMOHBI
xene3a. buonoruyeckas pojib METAJIOB.

HemMoHcTpanuu. 7. 'opeHue, B3auMOICMCTBHE C BOAOW JUTHUSA U HaTpus.8. B3aumopaencTBue ¢ BoIou
okcuaa kKanpius. 9. KauecTBeHHBIC peakiy Ha MOHBI Kanblusg U Oapus. 10. YcrpaHeHHe KECTKOCTH
BoJibl. 11. Mexanuueckasi IpOYHOCTh OKCUIHOM IUICHKH amtoMuHus. 12. B3aumopaeicTere almroMUHUS
c Bomoil. 13. BzaumopelicTBue anrOMUHUS C OpomoM, KucimoTramu, mienodamu. Jlem.14.
B3aunmopeiictue coequuenuit xpoma (II) u (III) ¢ xucmoramu u menoyamu. 15. [Monyyenue oxcuma
xpoma (III) paznoxennem 6ukapboHATa aMMOHHUSL.

Jlaboparopupie omnbIThL. 4. O3HakOMJIEHHE C OOpa3llaMH TPHUPOIAHBIX COCAMHEHUN KalbIHsSA. 3.
O3nakomiieHHe ¢ oOpa3laMM aJIOMUHUS U €ro CIulaBoB. 6. O3HakomiieHHE ¢ oOpaslamu 4yryHa u
crtanu. 7. CBOHCTBAa OKCHJIOB W THUIPOKCHUIIOB anmtoMuHuUA. 8. [lomydeHue M ucciaeqoBaHHE CBOMCTB
ruapokcuioB xkeneza (II) u (II). 9. KauecTBeHHbIe peakiuu Ha MOHHI kene3a. 10. B3anmopeiicTBue
LIMHKA U JKeJle3a C paCTBOPaMH KHUCIIOT U IIEJI0YEH.

[IpakTrueckoe 3ansTue. Pelienne 3KkCnepuMEeHTANIBHBIX 3a7a4 10 TeMe «MeTauibb.

Tema TBOpUeckoi pabOTh. MeTallIbl U COBPEMEHHOE OOIIECTBO.

Pazgen IV. Ilpon3BoACTBO HEOPTAaHMYECKUX BEIIECTB. (7 )

Tema 10. Ilpouzsoocmeo neopeanuueckux seujecme u ux npumenerue (6 u)

XuMHYecKass TEXHOJOTHUs Kak Hayka. B3auMOCBA3bp HayKM XMMHMH C XUMHUYECKOHW TEXHOJIOTHEH
(3HaueHHE YYEHMH O KHUHETHKE, KaTalu3e, JHEPreTUKe XHMHUYECKUX peakIHil B XUMHYECKOU
TexHojorun). IloHsTHE O XMMMKO-TEXHOJIOIMYECKOM Iporecce. [IoHATHE OCHCTEMHOM NOIXOJE K
OpraHM3aly  XHMHUYECKOTO TPOU3BOACTBA; HEOOXOAMMOCTh B3aHUMOCBA3M HKOHOMHUYECKUX,
AKOJIOTHUECKUX. TexXHOIorn4ecknx TpeOoBaHUI. XHUMUKO-TEXHOJOTHUECKUN MPOLECC Ha MpUMEpe
MIPOM3BOJICTBA CEPHOM KUCIOTHl KOHTAKTHBIM CIIOCOOOM. Pa3znmuuHble BUABI ChIPbs ISl POU3BOACTBA
cepHOil kucnoThl. CHHTE3 aMMMaKa. YCIIOBUS MPOTEKaHMWsI XMMHUUYECKUX PEAKIUil, UX ammapaTypHoOe
odopmiienne. CriocoObl ympaBlieHHS XMUMHYECKHMHU PEaKUHUsIMH B IPOU3BOJCTBEHHBIX YCIIOBUSX.



[TpuHIMIBI XUMUYECKOH TexHonoruu. Hayunsie ciocoba opranu3anuy ¥ ONTUMHU3ALUU IIPOU3BO/ICTBA
B COBPEMEHHBIX ycloBUAX. [IoHATHE O B3aMMOCBS3HU: ChIpb€ — XMMHUKO-TEXHOJIOTMYECKUH IMPOLecC —
IIPOJYKT.

Meramtyprust. XUMHUKO-TEXHOJIOTUYECKHE OCHOBBI IOJYyYEHUs METAIoB u3 pyd. JloMeHHoe
MPOU3BOJCTBO. Paznuunble cmocoObIpon3BoacTBa cranu. JlermpoBanHble cramu. [IpoGnema
pPalMOHAIBHOTO UCIOJIBb30BaHUS ChIpbA. [lepCcreKTUBHBIE TEXHOIOTUH MOJYYEHHS] METAIIIIOB.
Hemoncrpauuu. 1. KomorpamMmmel u auHamudeckoe mnocobue «IIpou3BoacTBO CepHOW KHCIOTBHD». 2.
Komnmekuuss mertamioB u ropHeix mnopoxa. 3. Chaliapl 0 XuMHUueckod TexHosioruu. 4. Mogenu
IIPOU3BOJICTBA CEPHOM KUCIOTHI M aMMHUaKa.

JlaGopartopHuslii onbIT. O3HAKOMJICHUE C 00Opa3laMu ChIPhS IS MPOU3BOICTBA CEPHOM KUCIIOTHI.
Pacuernsle 3anaun. OnpeneneHne MaccoBOr MM 0ObEMHOMN JI0JIM BBIXOJa MPOAYKTa B MPOIEHTAX OT
TEOPETUYECKU BO3MOKHOTO.

AmMmuak u ero cpoiictBa. CTpoeHue, CBOMCTBA, MMOJy4eHue U mpuMeHeHue. Coinm aMMOHUSI, UX CBOM-
ctBa u npumenenue. Okcuasl azota (I1) u (IV).

A30OTHas KUCJIOTa, €€ CBOMCTBA M IMpuMeHeHue. HutpaTtsl U HUTPUTHI, pobiieMa UX COIEpKaHUs B
CEeNTbCKOXO035HCTBEHHOM MPOAYKIIMH. A30THBIE Y10OpEHHUS.

®docdop. Ctpoenue aroma, aJuIOTPOIHUs, CBOWCTBa Oemoro u kpacHoro ¢ocdopa, Ux MpUMEHEHHUE.
OcHoBHble coenuHeHus: okcun docdopa (V), oprodochopnas kucnora u Qocdarsl. PochopHbe
yaoOpeHusl.

VYraepon. CTpoeHue aroma, aJuloTpOINHs, CBOWCTBA aJNTIOTPOITHBIX MOAU(DUKALIUH, TPUMEHEHHE.
Oxkcuapl yriepoma. Okcuasl yriepoxa (II) m (IV), ux cpoiictBa m npumeHnenue. KauecTBeHHas
peakius Ha yriieKucibiil ra3. KapOoHaTsl: KaabIMT, COJa, MOTAIl, UX 3HAYCHUE B NMPUPOJC U KHU3HH
yenoBeka. KauecTBeHHas peakiusi Ha KapOOHAT-HUOH.

TEMATHUYECKOE INTAHUPOBAHMUE 8§ KJIACC

Ne HazBanwne TeMbl KommaectBo
1/ JacoB
1 Baenenue. 34
2 XHUMHUYECKHE DJIIEMEHTEI U BEIIECTBA B CBETE aTOMHO- 9yq

MOJICKYJISIPHOTO YUCHHS
3 XHUMUYECKUE PEAKIMU. 3aKOHbI COXPAHEHUSI MAaCChl M SHEPTHH . 64
4 MeToabl XUMUH. 24
5 BemiecTBa B okpy Karoiei Hac Ipupoie U TEXHUKE 64
6 [TonsTue o razax. Bo3ayx. Kucnopon. 79
I"'openne
7 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHNUN. 114
8 Ctpoenue aToma. 3yq
9 [Tepuonuueckuii 3akoH u [leprnoanyeckas cucTeMa XUMUYECKHUX 34q
anemenToB .M. MenaeneeBa
10 CtpoeHue BemecTra 4q
11 | XumMuueckue peakiluu B CBETE AIEKTPOHHOU TEOPUH. 44
12 Bomopon — poxparoniuii BOAy U SHEPTUIO 34
13 I"asmorensl 4q
14 | OGoOmeHne 3HaHU 0 HAaMOOJIee BAKHBIX XapaKTEPUCTHKAX BEIIECCTB 34.
U XUMHYECKHUX MPOIIECCOB
Hroro 68 1




TEMATHUYECKOE INTAHUPOBAHHUE 9 KJIACC

Ne n/mt Copneprxanue yuebHoro marepuana no pasznenaMm | KommuectBo yacos

1 [ToBTOpEHHE HEKOTOPBIX BOIIPOCOB Kypca 8 2
KJjacca

2 XUMHYECKUE PEAKIIUU U 3aKOHOMEPHOCTH UX 6
MPOTEKAHUS

3 PactBopsl. Teopus 351eKTpOIUTHYECKON 7
JMCCOLMAITUU

4 lanorensr 5)

5 [Toarpynma Kucaopoaa v €€ TUITHYHBIE 6
peACTaBUTENN

6 [Toarpynma a3oTa u €€ TUMIMYHBIE IPEICTaBUTENN | 8

7 [Toarpynmna yriepozna u €€ TUIIMYHBIE 10
peJICTaBUTENN

8 OO61ue cBoiicTBa METaNIOB 13

9 OCHOBBI OPraHUYECKON XUMHH 10
Htoro 68




KonnuecTBo yacos
Bcero: 68 9; BHEIENIO: 2 4
[ImaHOBBIX KOHTPOJIBHBIX PabOT: 5

[TnanupoBaHue cocTaBieHo Ha ocHOBe Pabouell mporpamMme negarora, pa3padoTaHHON Ha OCHOBE

MIporpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHus Mo XuMuu _8-9 KJIACCHI.
Astopsl: H.E. Ky3nenosa, I.M. Turosa , H.H. I'apa
VYueonuk: Xumus 8 kimace — 4-e uzn., nepepad. — M. : Benrana — I'pad. 2017. — 256¢.

No Haszeanue Tembl Hara | Kop-

/i Ka
1.Beenenue (3 u)

1 1lTpenmer u 3amaum xumwud. [IpaBmia Th B kaOuHeTe XuMUM.

2 2.MeT1oapl XUMHUU. XUMHAYECKHUH SI3BIK

3 | 3.IIpaktuueckas padora Ne 1 «I[lpuembl oGpameHusi ¢ Ja60PaATOPHBIM
000py10BaHUEM
2. XUMUYECKUE JIEMEHTHI U BEIIECTBA B CBETE€ aTOMHO-MOJICKYJISPHOTO YUEHUs
(99)

4 1 Tonsatue «BemecTBo» B (u3uke W Xxumuu Duznueckue W XUMHUYECKUE
SIBJICHUSL.

5 2.ATOMBI. Monekynbl. XUMHYECKHE 3JIEMEHTHL.DOpMBbI CYIIECTBOBAHUS
XUMHUYECKHX DJIEMEHTOB.

6 | 3. [IpocTeie U ClIOKHBIE BEMIECTBA. 3aKOH MOCTOSHCTBA COCTaBa BEIICCTB

7 | 4. ATOMHO-MOJIEKYJSIPHOE yUYCHHE.
OTtHocuTeNbHASI ATOMHAsI Macca

8 | 5. OtHocuTenbHas MOJIEKYJsipHAas Macchl MaccoBble JOJHM 3JIEMEHTOB B
COCTUHEHUSIX.

9 6.ITepnoanueckas cuctema
xumuuecknx ssemeHtoB J[. . Menneneena.

10 | 7.BaneHTHOCTE XHUMHUYECKHUX anemMeHTOB. OrmnpeseneHne BaJICHTHOCTH
AJIEMEHTA TI0 TIOJIOKEHUIO IJI-eMEHTa B MIEPUOINIECKON CUCTEME.

11 | 8.CocraBnenue ¢popMysl O BaJCHTHOCTH.

12 | 9.KonmuecTBo BemecTBa. MoJib - €IMHAIIA KOJTHYECTBA BEIIECTBA.
3. XumMu4ecKkne peakiiun. 3aKOHbI COXpPaHEHHUsI MAacChl ¥ YHeprun( 6 4)

13 | 1ICymHOCTh XMMHYECKUX PEAKIUHA W TMPU3HAKA HMX MpOTeKaHus. TeroBoit
3P PEKT peaKIu.

14 | 2.3ak0H coXpaHEHMs] Macchbl W SHEPTUU. YPABHEHUS XMMHUUYECKUX pEaKIUil.

15 | 3.Pemenue 3a1a4: pacyeThl MO XUMHUYECKUM YPABHEHHUSM.

16 | 4. Tunbl XUMHYECKHUX PEaKIIHiA

17 | 5.Pemenue pacueTHBIX 3a7a4 Ha BHIYHMCICHUS IO XHWMUYECKUM YpaBHEHHSIM.




18

6.KonTposabnass padora Ne 1 mo Teme: «IlepBoHayaibHbIE XUMHYECKHE
TOHSITUSY.

4. MeTtoapl xumum (2 4)

19 | 1.MeToap! XUMUH: HAOIIOJICHUE, ONTUCAHUE, U3MEPEHUE, SKCIIEPUMEHT

20 | 2. Xumunyeckuit s3Ik, [loHATHE 00 MHAMKATOpax
5. BemecTBa B OKpy:kalonieii Hac mpupoje u TexHuke (6 4)

21 | 1.YwucThle BemecTBa U CMECH BEIIECTB.

22 | 2.llpakTnyeckasi pa6ora Ne2 «QunCcTKA BelIECTB.

23 | 3.IlonsiTHE O pacTBOpax.

24 | 4. PacTBOPUMOCTH BEIIECTB
IIpakTyeckas padora Ne3 PacTBopuMoCTh BeliecTs

25 | 5. CnocoObl  BhIpaK€HUSI KOHIICHTPALMU PACTBOPOB.
Penrenue 3amau BemiecTna.

26 | 6.IlpakTuueckasi padora Ne 4 «IIpuroroBjieHne pacTBOPOB C 3aJaHHOI
KOHIIEeHTpaluein).
6.I1ousiTue o razax. Bozgyx. Kuciaopon.
I'openue. (7 4.)

27 | 1. 3axon I'eii-JItoccaka u ABoraapo. Pemenue 3anau.

28 | 2.Bo3nyx - cMech ra3oB.

29 | 3.Kucmopon — XUMHMYECKHH »dIIEMEHT W TpocTroeBemiecT-Bo. [lomydenue
KHCJIOPO/Ia..

30 | 4.IMpakTuueckass padora NeS. «IlojyuyeHHe KHCI0POAAa W HM3YyYEHHE €ro
CBONCTBY.

31 | 5.XuMuyeckue CBOWCTBA U IPUMEHEHHUE KUCIOPOa.

32 | 6.Pemienne pacueTHBIX 3a7a4 HA OCHOBAHUU T'a30BBIX 3aKOHOB.

33 | 7.KontpoabHas padora Ne 2 mo Teme: «Bo3ayx. Kuciaopon. I'openuey.
7. OCHOBHBIE KJIACChl HEOPraHN4YecKux coeqnuenunii (11 4.)

34 | 1.0kcuapl: cocTaB, HOMEHKJIATypa, KiacCuUKaITHsI.

35 | 2.0cHOBaHUS — THAPOKCH I OCHOBHBIX OKCHJIOB.

36 | 3.Kucnotsl: cocTaB 1 HOMEHKJIATypa

37 | 4.Conu: cocTaB 1 HOMEHKJIATypa
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5.XUMHYECKHE CBOMCTBA OKCUJIOB.

39 | 6. XuMHYECKUE CBOWCTBA KHCIIOT

40 | 7. IlonyueHnue 1 XUMHUYECKHE CBOWCTBA OCHOBAaHUI. AM(pOTEpHbIE THIPOKCUIBI.

41 | 8. XuMHUECKHE CBOMCTBA COJIEH.
Knaccudukanus u reHeTryeckas CBI3b HEOPraHWYECKUX COeTMHEHUN

42 | 9.Pemienue pacyeTHBIX 3a/1a4

43 | 10.JIpakTuyeckas padora Ne 6«. MccrnegoBanue CBONCTB OKCHIOB, KHCIIOT,
OCHOBaHMIN».

44 |11 KourpoabHasa pabdora Ne3 mno Teme: «OCHOBHBIE KJacCChl
HEOPraHU4YeCKUX COeIMHEHUID).
8. Ctpoenne atoma (3 4.)

45 | 1.Ctpoenue atoma. SAapo (MpOTOHBI, HEUTPOHBI).

46 | 2 .M3oronbl. XMMHYECKHE JIE€MEHTHI

47 | 3. CTpoeHue 3IeKTPOHHBIX 000JI0YECK.
9. Ilepuoguueckuii 3axkoH u Ilepuoamueckasi cucTeMa XHUMHYECKUX
anemeHTOB /.. MenaeneeBa (3 4.)

48 | 1.CBoiicTBa XMMHUYECKUX 3JIEMEHTOB U MX MEPUOIUUECKUE U3MEHEHUSI.

49 | 2.Ilepnonnueckuii 3akoH u [lepuoanueckas cucTeMa B CBETE€ CTPOCHHS aTOMA.

50 | 3.XapakTepucTuka XUMHYECKHX JIJIEMEHTOB II0 nonoxenuto B IICXD
J.1.Menneneena.
10. Ctpoenue BemecTBa (4 4.)

51 | 1.KoBaneurtHas cBsI3b U €€ BULL

52 | 2.WonHHas cBA3b

53 | 3.CteneHb OKUCIICHHUS.

54 | 4 Kpucrannmiyeckoe CTpOEHHE BELLIECTBA
11. Xumuyeckne peakiiuv B CBeTe JIEKTPOHHOI Teopuu (4 4.)

55 | 1/OxucnuTenbHO-BOCCTAHOBUTEIb-HBIC PEAKIIHH.

56 | 2) CocraBnenue ypaBHeHuH. PaccraHoBka KO3((UIIMEHTOB  METOJIOM
3JICKTPOHHOTO OajaHca.

57 | 3.06006m1eHne 3HaHMiA 1o TeMam 7-10

58 | 4. KonrpoabHasi pa6ora Ned « Crpoenue aroma II3, IICXD, cTrpoeHme
BelleCTBA»
12. Bogopox — po:xnaouiuii Boay v 3Hepruio ( 3 4.)

59 | 1.Bogopon - aineMeHT u mpocToe BemiecTBo. [lomydeHue.
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2. XuMH4ecKue CBOMCTBA U MMPUMEHEHHEe Bojiopoaa. Bona.

61 | 3.IlpakTuueckass padora Ne7 «IlojyueHne BOAOpOAA M HMCCJIETOBAHHE €ro
CBOMCTBY.
13. I'asiorenn ( 4 4.)

62 | 1.I'amoreHpl — XUMHYECKHE DJIEMEHTHI M TIPOCTHIC BEIIECTBA

63 | 2. Dusnyeckre U XMMHYECKHUE CBOMCTBA I'aJJOIC€HOB

64 | 3.X710pOBOIOPOI.
CoJisiHast KUCI0Ta. XJIOPHUIbI

65 | 4.IlpakTuyeckass padora Ne8 IlosryuyeHue COJISIHOH KHCJIOTHI M ONBITHI C
Hell. PenieHue 3KkcnepMMeHTANbHBIX 3a1a4 10 TeMe «['ajorenbn)
14. O600meHnne 3HAaHNI 0 HaNDoOJIee BA)KHBIX XapaKTEePUCTUKAX BeleCTB U
XHMHUYecKHX npoueccoB (3 4.)

66 | 1.0600menne 3HaHmii mo TemaM: «CBOWCTBa BOJOPOJA, TaJOTEHOB U HUX
coenHeHuin» UrpoBoit ypok

67 | 2. UToroBasi kKoHTpoJibHasi padoTa Ne 5 3a kypc 8 ki1acca

68

3. UroroBoe 3austue




KomnuectBo yacos

Bcero:

68 Y; BHEACHIO: 2 4

[InaHOBBIX KOHTPOJIBHBIX paboT: 4
[TnanupoBaHue cocTaBieHo Ha ocHOBe Paboueli mporpamMme negarora, pa3paboTaHHON Ha OCHOBE

MIpOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs 110 XUMHH 8-9KIIacCHlI.

Astopsl: H.E. Ky3nenosa, I.M. Turosa , H.H. I'apa

Yueonnk: Xumus 9 kiaacc-6-e uznanme, crepeorun.-M.: Bentana-I'pad.2018.-320 c.

KHMCJIOTBI M U3YYEHHE €€ CBONCTB

Ne HaumenoBanue pasznenos u tem Hara Koppek-
THPOBKA
IToBTOpPEHHE HEKOTOPHIX BONMPOCOB Kypca 8 kiacca (2
yaca)

1. [Tepuoanueckuii 3aKOH U EPUOIUYECKAS] CUCTEMA XHUM.
anemenToB /.M. Menaeneena.

2. Xumnueckas cBsi3b. CTpoeHue BEUIeCTBa
XuMu4ecKHe peakiuu 1 3aKOHOMEPHOCTH UX
nporexanus ( 6 1)

3 OKHCIIUTENbHO — BOCCTAHOBUTEILHBIE PEAKIIUU

4 Tennooii 3 dext xum. peakiuu. PacyeTs o
TEPMOXHUMHUYECKUM YPABHEHUSIM.

5 CKOpPOCTh XUMHUYECKUX PEAKIIUH.

6 [TpakTuueckas pabora Nel. M3yueHue BIUSHUS YCIOBUI
MIPOBEJICHUS] XUMUYECKOM peakiinu Ha €€ CKOPOCTh

7 XHUMHYECKOE PABHOBECHE. Y CIIOBUS €r0 CMEILECHUS.

8 O06001IeHre 1 cucreMaTn3anus 3HaHuil. Pentenue 3amay
PacTBopbl. Teopus 3/1eKTPOIMTHYECKOH
aucconuanu (7 4)

9 CyImHOCTh mpoliecca JEKTPOTUTHYECKON AUCCOIUALINHI

10 DNEKTPONUTHYECKAs! AUCCOLMALINS KUCTIOT, IEI04Yel 1
coJier

11 Cnalble U cuIbHBIC 3IEKTPOIUTHL. CTEneHb
JIMCCOLAIIH.

12 Peakuu nonHoro ooMeHa.

13 IM'uaponus comnei.

14 [TpakTrueckas padota Ne2.Pemenue sxcrnepu-
MEHTAaJIbHBIX 3a/a4 1o Teme «CBONCTBA KUCIIOT,
OCHOBAHMU U COJIEH KaK AJIEKTPOIUTOB.

15 KonTpoabsHnasi padora Nel mo
TeMe: «JIeKTPOJIUTHYECKAS TUCCOLM AU,

I'anorennst (5 yacoB)

16 XapaKkTepucTUKa rajloreHoB

17 XJop

18 XJI0pOBOAOPOI: TIOJYUYEHHUE U CBOWCTBA

19 ConsiHast KMCJIOTA U €€ COJU

20 [Tpaktrueckas padota Ne3. [TomyueHue consiHON




Ioarpynna kucjopoaa v ee THIHYHbIE
npejacrapuresu (6 4acoB)

21 XapakTepuCTHUKa KUCIOPOaa U CEPBI

22 Cepa. ®uznueckre 1 XUMAYECKHE CBOMCTBA CEPHI.
[Ipumenenue.

23 Cepoogopon. Cynbhusl

24 Oxkcun cepsi (IV). CepoBoiopoHas v cepHUCTas
KHCIIOTHI ¥ UX COJIH.

25 Oxkcwup cepsol (V). CepHast KciioTa v €€ COJIH.

26 [TpakTuueckas padora Ne4. Pemenue sxcnepu-
MEHTAJIbHBIX 3a/1a4 1o Teme «Kucnopos u cepay.
Iloarpynma a3ora u ee THNMYHbIE NPEACTABUTEIHU
(84acoB)

27 XapakTtepucrtuka a3zota u pocdopa. dusnueckue u
XMMHYECKHE CBOMCTBA a30Ta.

28 AMMuak. @u3nyeckue 1 XuMHUYECKHE CBOMCTBA.
[lony4yenue, npuMEHEHUE.

29 [TpakTrueckas padota Ne5.[TomydeHne ammuaka u
H3Yy4YECHHUE Er0 CBOMCTB.

30 Conu aMMOHMSL.

31 A30THasi KUCIIOTA.

32 Conu a30THOM KHCIIOTHI

33 dochop. dusznueckre 1 XUMHIECKHE CBOMCTBA docdopa.

34 Oxcun dochopa (V). DocdopHas KUCIOTa U €€ COTH.
IMoarpynmna yriepoaa u ee TANMYHbIE NPEACTABUTEIHN
(10 yacos)

35 XapakTepucTrKa yriiepoaa U KpeMHHs. AJUTOTPOIHUS
yriaepoaa

36 XUMHYECKUE CBOMCTBA yriepoa. AacopOorus

37 Oxcun yrnepoaa (1) - yrapusiii ra3

38 Oxcup yrnepoaa (IV) - yriekucislii ras.

39 YroapHas KUCIOTa U €€ COJIH.

40 KpyroBoport yriaeposaa B npupoze.

41 [TpakTrueckas padota Ne6. [Tonmyduenue okcuaa yriepoaa
(IV) u uzyuenue ero cBoiicTB. Pacno3naBanue
KapOOHATOB.

42 Kpemuuii. Oxcup kpemuus (1V)

43 Kpemumnesas kuciora u ee conu. Crekio. [lemenr.

44 KonTpoabHas padora Ne2 mo temam: «Kucaopoa u
cepa. A30T u pochop. Yriaepoa u KpeMHHID)

O6mue cBoiictBa Meta/j10B (13 yacoB)

45 XapakTepUCTUKA METAJIOB

46 Haxosxienre MeTasioB B MpUPOE U OOIIHE CITIOCOOBI UX
MOJTy4eHUS

47 XUMHYECKUE CBOMCTBA METAIOB. DIIEKTPOXUMUICCKUN
PsLI HAIPSKEHUN METaJUIOB.

48 CrmuiaBsl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a).

49 IllenouHble METAILIEL.

50 Marnwuii. [l{enogH03eMeNbHBIC METAJITBL.

51 Kanpeunii u ero coequaenus. JKeCTKOCTh BOABI U

CIOCOOBI €€ YCTPaHEHUsI.




52

Amomunuii. [lonoxeHue alfoMUHUS B IEPUOANIECKOM
CUCTEME U CTPOEHHE €ro aToMa.

53 Baxueiinme coequHEHNS AJITFOMUHUS

o4 Keneso. [lonoxeHnue xene3a B NEPUOJUIECKON CUCTEME
Y CTPOCHUE €ro aToMa.

55 CoenuHeHus xenes3a

56 [TpakTrueckas padota Ne7Pemenne skciepuMeHTATbHBIX
3a11a4 1o TeMe«MeTayuibl ¥ MX COCTUHEHUS.

57 KonTtpoabHas padora Ne3 mo teme: «O01mme cBoiicTBa
MeTAJLI0BY
OcHoBbl oprannyeckoit xumuu(10 v)

58 [TepBoHavabHBIEC CBEICHUS O CTPOCHUH OPTaHHMYECKHUX
BEIIECTB.

59 VYnpoieHnHas kinaccupuKamus OpraHuIecKux
COEMHEHHUIA.

60 [IpenenbHbIC yraeBogopoasl. MeTaH, 3TaH.

61 HenpenenbHble yriieBogopoIbl.
OTHIICH.

62 [Tonumepsl

63 [Tpon3BoHbIe yriieBo10po10B. CIIUPTHI.

64 VriaeBomsl

65 AmMuHOKHCTOTHIL. benku

66 KonTtpoabHas padora Ned mo teme: «Opranndeckast
XHUMHS.

67 AHanM3 KOHTPOIbHOU paboThl. OO00IIICHIE 3HAHUM,
IIOJIYYEHHBIX B 9 KII

68 O060011eHre 3HAHMH, TOTYYEHHBIX B 9 KJI.
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