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1. IHosicHUTEALHAA 3aIIHCKA

EnunbIil rocynapcTBEHHBINA 3K3aMEH 110 XUMUH SBIISETCS SK3aMEHOM 10 BBIOOPY BHIMTYCKHHKOB. 1o ero
UTOTaM BBISBIISIETCS YPOBEHb OCBOCHHUS KaXKIIbIM 3K3aMEHYEMbIM 00pa30BaTENbHBIX MPOrpaMM IO XUMHUH, CO-
oTBeTCTBYIOIMX DenepaabHOMy KOMIOHEHTY TOCYJapCTBEHHOIO 0O0pa3oBaTENbHOTO CTaHIAapTa CPEIHEro
(mosHOTO) O0I1IETO 0OpazoBanwms (0a30BbIN U MPOPUIHHBIA YPOBHH).

EI'D mo xumuu B COBpPEMEHHBIX YCIOBHSIX COBMENIAET B ceOe JBe (PYHKIMHU: UTOTOBYIO aTTECTAIUIO BbI-
MIYCKHUKOB 32 Kypc cpeaHeil 0011eo0pa3oBaTeIbHOM MIKOJIBI U MPEACTaBICHUE UM BO3MOXKHOCTU MPOAOKUTH
o0Opa3oBaHmMe 110 H30PAHHOM CIEIUAIBHOCTH B BBICIICH IITKOJIC.

AHanu3 pe3yibTaToB IK3aMEHa, MPOBOJKMMOIO B paMKax 3KCIEpHMEHTa B pa3HbIX pernoHax Poccun,
CBHJIETEIICTBYET O TOM, YTO €r0 YCIEIIHAs 3a/1a4ya 3aBUCHT OT CTEICHU BIJIAJCHUS YYAUIUMUCA TEOPETUUECKU-
MU 3HAHUSMU 32 Kypc CpellHeH IIKOJIbl U YMEHUSIMHU UX UCIIOJIb30BaTh B HECTAHIAPTHBIX CUTYAILIUSIX.

OmnsiT poBenenust EI'D cBUaeTeIbCTBYET O TOM, YTO BBIITYCKHUKH HEJOCTATOYHO YCIIECUIHO CIPABISIOT-
cs ¢ Takoi popmoit mpoBenaeHus 3k3aMeHa. [ moBbieHus 3QPEKTUBHOCTH PE3yNbTaTOB HEOOXOIMMO OCY-
IIECTBIIATD TaK K€ M JOTOJHUTEIBHYIO MOATOTOBKY YYAIIUXCS K 9K3aMEHY.

Pabouas nporpamma snektuBHoro Kypca «»Pemry EI'D mo xumum» mist 10 k1accoB cocTaBieHa B COOT-
BETCTBHH C TPEeOOBAaHUSAMH (eIepaTbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOI'O CTaHmapra oOmiero odpa3oBaHUs
(mpuka3z Munucrepcta obpazoBanust PO Nel089 ot 05.03.2004 rona «OO0 yTBepkaeHuU GeaepatbHOro KOM-
MOHEHTA TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAH/IAPTOB HAYaIHHOTO OOIIET0, OCHOBHOTO OOIEro U CpeHe-
ro (moyiHOro) 001Iero 0Opa3oBaHUsA» Ha OCHOBE Ha OCHOBE [IpuMepHON mporpamMmsl cpeaHero (IT0JIHOTro) 00-
mero oopa3oBaHusi MO XUMUU (TIPOoUIBHBIN ypoBeHB), a Tak ke [Iporpammsl kypca xumuu st VII-XI
KJIacCOB 00111e00pazoBaTenbHbIX yupexaeHuil (nmpoduneHeiii ypoensb). O.C. ['abpuensH, kogudukaropa sie-
MEHTOB COJICpKaHUs U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHHKOB 00pa30BaTEIbHBIX OPTaHU3AIMNA IS
npoBeneHuss EI'D mo xumum, crnenu@ukanuu KOHTPOJIbHO-U3MEPUTENLHBIX MaTepUaIoB Ui MPOBEICHUS €11~
HOTO TOCYJJApCTBEHHOTO 9K3aMEHa 110 XHUMHUH, JIeMOHCTpaMoHHoTo BapuanTta 2018 rona.

[IpenogaBanue Kypca BeIeTCsl HA OCHOBAaHUHM y4e€OHO-METOAMYECKOr0 KOMILJIEKTa aBTOPCKOTrO KOJUIEK-
tuBa O.C.I'aOpuensHa, BKIItoyaronero yaeOHuk «Xumus. 8-11 kiaccy, THIOBBIX TECTOBBIX 3aJjaHUM, C yUETOM
MeToaudecknx peKOMEeHAAIHi 0 HEKOTOPHIM aclieKTaM COBEPILIEHCTBOBaHUS MpemnoaaBanus xuMuu. A.A Ka-
BepuHa, M.I'. CHacTHHa, HA OCHOBE aHaJIM3a TUIIUYHBIX 3aTPYAHEHUN BBHITYCKHUKOB IIPU BBIITOJHEHUH 3aJJaHUM

EI'D-2017.

2. Iesn n 3aga4m peaau3anuy NPOrpaMMbl

Ilenws Kypca: co3nanye ONTUMANIBHBIX YCIOBUM JIJIl KAYUECTBEHHOM MOATOTOBKY YYalllUXCS K y4acTHIO B
€IMHOM IOCYJJapCTBEHHOM DK3aMEHE 110 XUMHH.
3aoauu Kypca:
CucremaTu3zanus 1 yriyojaeHue 3HaHUHM yJaluxcs 1o HEOPraHU4eCKOW U OPraHnYeCcKON XUMUM;
KoHkpeTrun3zanus XMMHUYECKUX 3HAHUH 110 OCHOBHBIM Pa3/ieiaM MPEAMETa;
CoBepHIEHCTBOBAaHNE 3HAHUM O THUIIAX PACUETHBIX 337a4 U aIrOPUTMAaxX UX PEIICHMUS,
Pa3BuTHE HaBBIKOB CAMOCTOATENBHOM paboThI;
BripaboTka HaBBIKOB IO pa3jienaM U BUJaM JIeATeIbHOCTH,;
Pa3zButue y yvammxcs yMeHHs CpaBHMBATh, aHAJIM3UPOBATh, pabOTaTh C TECTAaMM PA3IMYHBIX THU-

ocoarwNE

I10B.

3. Onucanue HEHHOCTHBIX OPHEHTHPOB COJEPKAHUSA MPOTrPAMMBI

[{eHHOCTHBIC OPUEHTHUPHI Kypca XUMHUHU ONPEISIISAIOTCS Crieu(UKOd XUMUHU Kak Hayku. [ToHsATHE «IIeH-
HOCTH» BKIIIOUAET €AMHCTBO OOBEKTUBHOIO (CaM 00BEKT) U CYObEKTUBHOTO (OTHOIICHHE CYObEKTa K OOBEKTY),
MO3TOMY B KaueCTBE IIEHHOCTHBIX OPUCHTHPOB XMMHUYECKOTO 00pa30BaHUS BBICTYIAIOT OOBEKTHI, H3ydaeMbIe B
Kypce XUMHUHU, K KOTOPOMY y oOydaronuxcsi GopMUpyeTCs IEHHOCTHOE OTHoIeHue. [Ipu 3ToM B cOOTBETCTBUE
¢ IIporpammoit pazsutus MbOY COII Ne9 «lllkomna — Hamr MUP: mbicium, ucciaeayem, pa3BuBaeMcs» Ha
2017-2021rr.Beayuiy0 pojib UTPAIOT Ho3HAasamebHble yeHHocmu (yennocmo Ilo3nanue), Tak Kak TaHHBINA
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y4eOHBII MpeAMET BXOAUT B TPYIIITY MPEIMETOB TO3HABATEIILHOTO IIUKJIA, TIaBHAS IIe]Ib KOTOPHIX 3aKII0YaeTCs
B U3YYECHHUH MTPUPOJIBI.

OcHOBY MO3HABATENBHBIX [ICHHOCTEH COCTABIISIIOT HAYYHBIC 3HAHUSI, HAYYHBIC METO/IbI TIO3HAHMS, a [ICH-
HOCTHBIE OpHEHTALUHU, GOPMUpPYEMBIE Y 00YUAIOIIMXCS B IPOLIECCE U3YUCHUS] XUMUU, IPOSIBIISIFOTCS:

— B [IPU3HAHUM [IEHHOCTH HAYYHOT'O 3HAHUS, €ro MPAaKTUUECKONW 3HAUUMOCTH, JOCTOBEPHOCTH;

— B LIGHHOCTU XUMHUYECKHUX METOJIOB UCCIIECIOBAHUS KMBOIM U HEXKUBOU MPUPO/IBI;

— B [IOHUMAaHHHU CIOKHOCTH M IPOTUBOPEUMBOCTU CaMOTr0 IpoIecca MO3HAHUS KaK U3BEYHOTO CTPEM-
nenus Kk Mcrtune.

B xauectBe 00beKTOB yennocmeii Yenosex u Omeuecmeo BHICTYNAIOT TBOPUECKAsk CO3UIATEIbHAS JIES-
TEIBHOCTD, 3/I0POBbI 00pa3 KU3HU, a IICHHOCTHbIE OPUEHTALIUU COACPKAHU Kypca XUMUU MOTYT paccMaTpu-
BaThCs KaK ()OPMHUPOBAHUE!

—  YB@OXUTEJIBHOTO OTHOIICHHUS K CO3UIATENIbHOM, TBOPUYECKOM NEATEIIbHOCTH;

—  TOHHMMAaHUs HEOOXOAUMOCTH 37J0pPOBOr0 00pa3a KU3HU;

— noTpeOHOCTH B O€3yCIOBHOM BBINOJIHEHUH MPaBUil 0€30MacCHOr0 UCIOIb30BaHUS BEUIECTB B IOBCE-
JITHEBHOM >KU3HU,

—  CO3HATEJIBHOTO BBIOOpA Oyayiei mpoheCCHOHATBLHOM NeATSIIEHOCTH.

4. O0uasi XapaKTepUCTUKA MPOTPaAMMBbI

4.1.0cHoBHBIE pa3aesibl IPOrPpaMMBbl

[Tpemnaraemast mporpamMma pacKpbIBaeT BKJIA] YICOHOTO MpeaMeTa B JOCTHIKCHHE LEICH XMMHYECKOTO
o0pa3oBaHMs U OMpeelisaeT BaKHEHIIne coepKaTelIbHbIE TUHUH MPEIMeTa:

* «BEILIECTBO» — 3HAHUE O COCTaBE U CTPOCHUHM BEIIECTB, UX CBOMCTBAX U OMOJOTHYECKOM 3HAUCHUH;

* «(XMMUYECKasl peaklush» — 3HaHHWE O MPEBPALICHUSAX OJHUX BEIIECTB B JIPYTUe, YCIOBUAX MPOTEKAHMS
TaKHX MPEBPAIICHUI U CIIOCO0aX YIIPABIICHUS PEAKITUSIMU;

* (IPUMEHEHHE BEIECTBY» — 3HAHHUE U OMBIT OE30MAaCHOTO OOpallleHusl ¢ BEIIeCTBAMH, MaTepUaIaMu U
nporleccamMmu, He0OXOIUMBIMU B OBITY M Ha IPOU3BO/ICTBE;

* I3BIK XMMHH» — ONEPUPOBAHUE CUCTEMON BAXKHEHIIMX XMMHUUYECKHX MOHSTHM, 3HAHWE XUMHYECKOU
HOMEHKJIATYpBhl, a TAKXKE BJIAJCHHUE XUMHUUYECKOM CUMBOJIMKON (XUMUYECKUMU (DOpMYTIaMU U YPABHEHUSIMH ).

[Iporpamma cnienikypca BKIIOYAET CAEAYIOIINE pa3aebl:

1. BsegeHue: 3HaKOMCTBO cO cTpyKTypoit u popmatrom KM EI'D mo xumun B 2017r., pecypcamu ist
noAroToBku K EI'D no xummum.

2. Pazgen 1. «TeopeTnueckrie OCHOBBI XUMHUN» BKIIOYAeT 4 MOAYISI U PACKPHIBAET BaKHEHIIINE XUMU-
YECKUE MOHATUSI U OCHOBHBIC 3aKOHBI M TEOPUU XUMHH:

— Moayns 1. CoBpeMeHHbIE TPEACTABICHHS O CTPOCHHH aTOMa.

—  Moayns 2. [lepuoanueckuii 3akon u [lepuoandeckas cuctema XumMudeckux 3nemenToB [[.1. Men-
JieJeeBa.

—  Moayns 3. Xumuueckasi CBSI3b U CTPOCHHE BEIIECTBA.

— Mogyns 4. Xummndeckas peakuus.

3. Pasznen 2. «Heoprannueckasi XuMHs» pacKphIBaeT XapaKTEPUCTUKY OCHOBHBIX KJIaCCOB HEOPTaHHU-
YeCKNX COeINHEHU.

4. Paznen 3. «Oprannueckass XUMHs COJIEPKUT XapaKTEPUCTUKY OCHOBHBIX KJIACCOB OPTraHMYECKHUX
COEMHEHHIA.

5. Pazgen 4. «MeTronbl MO3HAHUS B XUMUHM. XUMUS U )KU3HB)» BKIIIOUAET 3 MOJYJIS U TOKA3bIBAET HC-
MOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHHI B IPAKTUYECKOMN JACATEIHPHOCTH U TTOBCETHEBHON KU3HU !

—  Moayns 1. DkcniepuMeHTaNbHBIE OCHOBBI XUMUU. OCHOBHBIE CIIOCOOBI MOTy4YeHUS (B J1a00OpaTOpUN)
BOKHEUILIMX BEUIECTB, OTHOCAIIMXCS K U3yUYEHHBIM KJIACCaM HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHHI

—  Moayns 2. O6mue npecTaBIeHns O TPOMBIIIUICHHBIX CIIOC00aX MOTYUYEHUsT BAKHEUIITNX BEIICCTB

—  Moayns 3. PacueTsl mo xumudeckum GopMysiaMm U YpaBHEHHSAM PEaKITUi



6. Pazgen 5. «IIpakTUKyM»: TOJBOJUT UTOT PEANTHU3YEMOM MPOTPAMMBI.

4.2. Oco0eHHOCTH OCBOEHUSI MPOrPaMMBbI

[IpenogaBanue mpeaMeTa OCHOBAHO Ha clieAyromuX 3(h(EeKTHBHBIX MOAX0aX, 00pa30BaTENbHBIX TEX-
HOJIOTUAX M METO/ax, 00ecreyrBaroINX JOCTHKEHHE KOMIUIEKCHBIX 00pa3oBaTEeNbHBIX PE3YJIbTAaTOB Cpe-
CTBaMH JaHHOTO Kypca:

— cucTeMHO-zaesTenbHoCcTHRIN oaxoa (CUIT),

— uHbOpMaAMOHHO-KOMMYHUKalMoHHbIE TexHosoruu (UKT),

— TectoBbie TexHosoruu (TT).

YuuThIBas ypoBEHb Pa3BUTHUS 00yUYaAIOIIUXCSI, TUIIOJIOTUYECKUE U UHAUBHIYaIbHbIE OCOOEHHOCTH BOC-
npusATHS y4eOHOTO MarepHalia IIKOJIbHUKAMU, Ha 3aHITHSX MPEANOIaracTcsl UCIOIb30BaTh Pa3HOOOpa3HBIC
pHeMbl pabOThI C yueOHBIM TEKCTOM, TECTHI.

OcHoBHbBIE (POPMBI OpraHU3aMKA YI4EOHOU NesATEIBHOCTH: (DPpOHTAIbHAS, WHAUBHIYaATbHAS (CaMOCTOSI-
tenbHast). Coyeranue pa3inuyHbIX (GOpM OpraHHU3alKi Y4eOHOU eATeNbHOCTH MO3BOJIIET YYUTHIBATh, KaK MH-
TUBUIYAITbHBIE OCOOCHHOCTH YYaIllUXCsl, TaK U 00CCIIeYNBaTh 3allITAHMPOBAHHBIE 00pa30BaTEIbHBIC PE3YIIbTa-
THI.

5. MecTo cnenikypca B y4eOHOM IJIaHe

JIaHHBIH CHEIKYPC OTHOCHTCS K YHCITY ITPEIMETOB 110 BRIOOPY U paccunTaH Ha 66 yacos (2 yaca B Hefle-
JI10).

6. Pe3y1bTaThl 0CBOEHHUSI POTrPAMMbI

B pe3ynomame u3zyuenus cneykypca yuaujuecs 00nNxiHcHbL:

3namv/nonumamos:

Ba)KHEHIIINE XUMHUYECKUE MTOHATHUS,

OCHOBHBI€ 3aKOHBI U TEOPUH XUMUU;

BAKHEWIIINE BEILIECTBA U MAaTEpUAIbI

Ymems:

HA3b16aMbU3yUYECHHBIE BEUIECTBA MO TPUBUAIIBHOW MIIU MEXIYHAPOJIHONW HOMEHKIIATYPE;

onpeoensimv/Kiaccu@uyuposamsv . BAICHTHOCTb, CTETICHh OKHUCIECHUS XMMHYECKUX AJIEMEHTOB, 3apsiiibl
MOHOB; BHUJlI XUMUYECKUX CBSI3€H B COCJUHEHUAX U TUIl KPUCTAJUIMYECKOW PELIETKU; XapaKTep Cpeabl BOIHBIX
pacTBOpPOB BEUIECTB; OKUCIUTEIb U BOCCTAHOBUTEIIb; TPUHAJIEAKHOCTh BEIIECTB K PA3JIMYHBIM KJIacCaM HEOP-
TaHUYECKUX M OPraHUYECKUX COEIMHEHM; TOMOJIOTH U MU30MEPbI; XUMUYECKUE PEaKLIUU B HEOPraHUYECKOH 1
OpPraHUYEeCKO XUMUU (110 BCEM U3BECTHBIM KJIaCCU(UKALMOHHBIM IIPU3HAKAM);

xapaxmepusosams.: S-, p-u f-onemenTtsr mo ux monoxxenuto B [lepuoanyeckoii cucreme /I.11. Mennenee-
Ba;, 0O0IIME XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTWHEHUM, CBOWCTBA OTACIIBHBIX
MpEACTaBUTENEH 3TUX KJIACCOB; CTPOCHHE U XUMUYECKHE CBOMCTBA M3YUEHHBIX OPTaHUYECKUX COECIMHEHMIA;

00bACHAMb3aBUCUMOCTD CBOMCTB XUMHUYCCKHX JIEMEHTOB M UX COCAMHEHHUM OT IOJIOKCHHUS dJIEMEHTA B
[Tepuoanueckoit cucteme J[.M. Menzaeneesa; npupoay XUMUYECKON CBsI3U (MOHHOM, KOBAJICHTHOM, MeTaJIny e-
CKOM, BOJIOPOJTHOM ); 3aBUCUMOCTh CBOMCTB HEOPTraHWYECKUX M OPTaHUYECKUX BEIIECTB OT UX COCTaBa M CTPOE-
HUSL; CYITHOCTh U3YYCHHBIX BUIOB XMMHUECKHUX PEAKIHH (AIEKTPOIUTUIECKON JTUCCOLUAIIUN, HOHHOTO OOMEHa,
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX) U COCTABJISITh X YPABHEHUS; BIMSIHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIMU U HA CMEIICHUE XUMHYECKOTO PABHOBECHS;

NIAHUPOBAMb/NPOBOOUNMb. IKCIIEPUMEHT TI0 TIOJYYCHHUIO U PACIO3HABAHUIO BAXKHEUIINX HEOpraHU4Ye-
CKUX M OPTraHMYECKHX COCIMHEHHI, C YyI4eTOM MPUOOPETECHHBIX 3HAHHUM O MpaBuUiiaX 0e30macHOi paboTHI ¢ Be-
IIECTBAMU B JTJAOOPATOPHUH U B OBITY; BBIYHUCICHUS TTO XUMHUECKUM (HOpMYJIaM U YPaBHCHHSIM.



7.Coep:kanue y4eOHOro nmpeamera

BBenenue.1 gyac.

Inemenmul cooeprcanus o0pazoeanus:
Crpykrypa u ¢popmatr KUM EI'D no xumuu. lemoepcuun EI'D 2018r. Konudukarop. Cnenuduxanms. 13-
Menenusi B KUM 2018 roga no cpaBaenuto ¢ 2017 romom. [Ipapuna 3anonaenus 6aanko EI'D mo xummum.
IIpaBwiia noBeneHus Ha 3k3aMeHe. VIHTepHET — pecypcesl i noArotoBku K EI'D o xumuu.

Pazoen 1. Teopemuueckue ocHo6bl Xumuu

Mopayas 1. CoBpeMeHHbIe IPeICTABJIEHHS 0 CTPOEHHH aToMa.4 yaca.

Inemenmul cooeprcanus o0pazoeanus:
CTpoeHHEe 3JCKTPOHHBIX 000JIOUEK aTOMOB 3JICMEHTOB TEPBBIX YEThIPEX MEPHOIOB: S-, p- U O- 3IeMeH-
ThL.DNeKTpoHHAs KoH(puryparnus aroma. OCHOBHOE U BO30Y>KICHHOE COCTOSIHUS aToMoB (3aganus 1).
[Tpaktuxym 1. Pemenue TecToBbIX 3aanuii 1.

Monayasb 2. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemMenToB I.U. Menne-
JeeBa. 4 yaca.

Inemenmul cooeprcanusn 00pa306anu:
3aKOHOMEPHOCTH M3MEHEHUSI XUMUYECKUX CBOMCTB JIIEMEHTOB M UX COCMHEHHH 10 MEPHOAaM U TPYIIIaMm.
O6mas xapakrepuctuka metamioB [A-IIIA rpynn B cBsi3u ¢ ux nonoxkenueM B [lepuoanueckoii cucreme xu-
Mudeckux dnemMenToB .M. MenneneeBa u 0COOCHHOCTSMHU CTPOSHHS X aTOMOB. XapaKTEPUCTHUKA ITEPEXO0/I-
HBIX 3JIEMEHTOB - MEJIM, INHKA, XpOMa, JKeJIe3a - 10 UX MoJIokKeHUo B [lepuoauyeckoil cucteme XUMHUYECKUX
anemenToB J.M. MenaeneeBa u 0cOOEHHOCTSM CTpOeHMs UX aTOMOB.OO0111asi XapaKTEPUCTUKA HEMETAIIIIOB
IVA-VIIA rpynm B cBs3U ¢ UX nojoxeHueMm B [lepuonndeckoii cucreme xumudeckux snementoB .. Men-
JieJieeBa U OCOOCHHOCTSIMHU CTPOEHHUS UX aToMoB(3aanus 2).
ITpakTukym 2.PenieHne TeCTOBBIX 3a1aHui 2.

Moayab 3.XumMnueckasi CBfi3b U CTPOeHHe BelllecTBa. 4 yaca.

dnemenmul cooeprrcanun oo6pazoeanun:
KoBasienTHass xuMu4eckasi CBsA3b, €€ PA3HOBHIHOCTU M MEXaHM3Mbl 00pa3oBaHMA. XapaKTEPUCTHKH KOBa-
JICHTHOM CBSI3U (HOJSIPHOCTH M SHEprusi cBsa3u). MonHas cBs3b. Metammnueckas cBsi3b. BogopoaHas cBs3b.
(3apanus 3)
DneKTpooTpulaTeIbHOCTh. CTENEHb OKUCIICHUS U BaJIEGHTHOCTh XUMUYECKHX AJ1eMeHTOB (3afganus 4, 29)
BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THII KPUCTAUIMYECKOW PEIIETKU. 3aBUCHUMOCTh
CBOMCTB BEIIIECTB OT UX COCTaBa U cTpoeHus (3agaHus 5).
ITpaktukym 3. Penienue TecToBbIX 3a1anuit 3-5, 29

Mopayab 4. Xumuyeckas peakuus.4 yaca.

Inemenmul codeprcanusn 00pa306anu:
Krnaccudukanus XuMHUecKUX peakliiii B HeOpraHuueckoil 1 opranndeckor xumuu(3aaanus 19).
IMaaponus coneit.Cpena BOAHBIX pacTBOPOB: KUCHas, HeUTpanbHas, menoyHas (3amanus 30).
CKopocThb peakIiim, ee 3aBUCUMOCTHOT pa3InyHbIX QakTopoB(3aganus 20).
OO6patumbie 1 HEOOpATUMBIE XUMHUYECKHE PEAKITUA. XUMHUUECKOe paBHOBecre. CMelIeHne paBHOBECHS TTO]T
neicTBUEM pa3nuyHbIX (hakTopoB(3ananus 31).
DNEeKTPOIUTHYECKAs JUCCOLUAIUAIIEKTPOIUTOB B BOJHBIX pacTBOpax.CHilbHbIE U cadble 3JIeKTPOIu-
Th1.Peakiiuu nonHoro oomeHa(3amanus 21).
DNEeKTPOIM3 PacIiaBOB U pacTBOPOB(CoJeH, menodeit, KuciaoT). CKOpOoCTh peakinu, €€ 3aBUCUMOCTh OT pa3-
T4uHBIX pakTopoB (3ananus 29).
Peakuuu okuciauTenbHO-BOCCTaHOBUTENbHBIE. KOppo3ust MeTamioB U criocoObl 3aiuThl OT Hee(3ananus 28,
36).
ITpakTukym 4.Pemienne TecToBhIX 3amannii 19-21, 28-31, 36.

Pazoen 2. Heopzanuueckasn xumus. 4 uaca.

Inemenmul cooeprcanusn 00pa306anUA:
Knaccudukanus Heoprannveckux BeniectB.HoMeHKIaTypa HEOPraHUYECKHUX BEMICCTB (TPUBUAIBHAS U MEXK-
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nyHapoaHas) (3aganus 6, 27).

XapakTepHble XUMHUYECKHUE CBONCTBA MPOCTHIXBEUIECTB-METAUIOB: IIEIOYHBIX, IIEIOYHO3EMENbHBIX, ajio-
MUHHS; TIEPEXO/IHBIX METAJUIOB: M€, LIMHKA, XpoMa, *Keje3a. XapakTepHble XUMUYECKUE CBOMCTBA MPOCThI-
XBEIIECTB-HEMETAIJIOB: BOJIOPO/A, FAJIOT€HOB, KUCIOpPOa, Cephl, a3oTa, Gocdopa, yriaepoaa, kpemuus (3a-
nanus 7, 32).

XapakTepHble XUMHYECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX (3amanus 8, 32).
XapakTepHble XMMHUYECKHE CBOMCTBA OCHOBAaHMNM aM(OTEPHBIX THAPOKCUIOB. XapaKTepHbIEe XUMHUYECKUE
cBoiicTBa kucioOT (3amanus 9, 32).

XapakTepHble XUMHUYECKHE CBOMCTBA COJICH: CPEAHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha IMpUMeEpe CO-
eAMHEHUH anroMuHus 1 nHKa) (3aganus 10, 32).

B3aumMocBs3p Heoprannyeckux BemecTs (3aganus 11).

Peakiuun, moarBep kaaroniue B3aMMOCBI3b HEOPraHMIECKUX coequuenuii(3ananus 37).

[TpakTukym 5.Pemenne TecToBbIX 3ananuii 6-11, 27, 32, 37.

Pa3zoen 3. Opeanuyeckasn xumus. 4 uaca.

Inemenmul cooeprcanus o0pazoeanus:
Teopus cTpoeHUSI OPraHUYECKUX COCAMHEHHI:TOMOJIOTUSI U U30MepHUs (CTPYKTYpHAsi U MPOCTPAHCTBEHHAS).
BsaumHoe BrnusHHE aTOMOB BMoJieKynax. TUIbI cBs3eil B MOJIeKy/Iax OopraHM4eckux BeiecTB. [ ubpuansams
aTOMHBIX opOuTaneit yriepoaa. Panukan. ®ynkunonanpHas rpynna (3aganus 12).
Knaccudukanusa opranndeckux Beniects. HoMeHkIaTypa OpraHuyecKux BEIIecTB (TpUBHANbHAS U MEXKIyHa-
poanas) (3amanus 6, 28).
XapakTepHble XUMUYECKUE CBOWCTBA YIIIEBOJOPOIOB: AJTKAHOB, IMKIOATKAHOB, AIKEHOB, IUEHOB, AIKUHOB,
apOMaTHYECKHUX YIIIEBOIOPO OB (OeH301a 1 Tomyosa). MonHsIi (mpaBmio B.B. MapkoBHUKOBA) U palKaib-
HBI MeXaHU3MBbI peakiuil B oprannyeckoit xumun(3aganus 13, 34).
XapakTepHble XUMHUYECKHE CBOWCTBA MPEACIbHBIX OJJHOATOMHBIX U MHOTOAQTOMHBIX CITUPTOB, GeHoJIa (3ama-
Hus 14).
XapakTepHble XMMHYECKHE CBONCTBA aJbJCTHUJIOB,ITPEACIBbHBIX KapOOHOBBIX KHCIOT, CIOXHBIX 3u-
poB.bronornyeckn BakHbIE BEIIECTBA: KUPBI, YIIIEBOJAbI (MOHOCAXapUAbl, AMCAXAPUIIBI, TMOJIHUCAXAPUIIBI)
(Bamanus 15, 35).
OcHoBHbIE cIOCOOBI MOTYYEeHHs YTIIeBOAOPOJOB. (B maboparopun). OCHOBHBIE CIIOCOOBI MOJIYYEHUS KHCIIO-
POJICOAEPIKAIIMX COoeNMHEHUM (B mabopaTopun) (3amanus 16).
XapakTepHble XUMUYECKUE CBOWCTBA a30TCOEPIKAIINX OPTaHUUECKUX COSAMHEHUN: aMUHOB U aMUHOKHUCIIOT.
buonornuecku BaxkHbie BeiecTa — 0enku (3amanus 17).
B3anMocBsI3b yriieBoJOPOIOB M KUCIOPOICOASPIKAIINX OPraHMYECKUX coenHeHui (3aganus 18).
Peakuuu, noaTBeprkaroiiie B3auMOCBsI3b OpraHMYECKUX coeAuHeHni (3aganus 38).
ITpakTukym 6.Pemenne TecToBbIx 3ananuii 6, 12-18, 28, 34-35, 38.

Pa3zoen 4. Memoowt no3nanusa ¢ xumuu. Xumus u Hcu3mo

Moayasb 1.9kcnepuMeHTaIbHbIE OCHOBbI XMMHH. OCHOBHBIE CIIOCO0OBI NMOJIy4eHHs (B JIaDopaTopun)
BasKHEHIIINX BE€IIECTB, OTHOCAIIIUXCH K H3YYCHHBIM KJJacCaM HECOPraHUu4YeCKUX U OPraHnveCKux coeau-
HEHM U

Inemenmut cooeprcanus 00pazo8anus:
[IpaBuna pabotsl B 1abopatopuu. JlJaboparopras mocyaa u o6opynoBanue. [IpaBuna 6e30macHoCTH IpH pa-
00Te ¢ eIKUMHU, TOPIOYMMU UTOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM XxuMuu.HaydHble METOIBI HC-
CIeJOBaHUsI XMMUYECKUX BEIIECTB U MpeBpanieHnii. MeToabl pa3aesieHusi CMeceil 1 OUMCTKH BenlecTB. Kaue-
CTBEHHBIE PEAKIIMY HAa HEOPTaHWYECKUE BEIIECTBA U HOHBI. MIeHTHPUKAIUSIOPTaHNYECKUX COCTUHECHH.
KauecTBeHHBIE peakIMi opraHu4eckux coenuHenuii(3aganus 22, 33).
ITpakTukym 7.Pemienne TecToBbIX 3aanuii 22, 33.

Moayan 2. O61mme npeacTaBjieHusi 0 NPOMBIIJIEHHBIX CNIOC00aX MOJyYeHHsl Ba)KHEHINX BellecTB

Inemenmul cooeprcanusn 00pa306anuA:
[ToHsATHE O METATUTYPTUU: OOIIMECTIOCOOBI MoTydeHusI MeTautoB. OOIIe HaydYHbIe TPUHIIMITEI XUMUYECKOTO
IIPOM3BOJICTBA (HA NPUMEPENPOMBIIUIEHHOTO TIOJYYEHHS aMMHUAKa, CEPHOM KHCIOTHl, METaHo-
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7a). XMMUYECKOE 3arps3HEHME OKPYKaIoLEH cpenbl U ero nocieacTsus.llpuponHble HCTOYHUKU YIIIEBOIO-
pOJIOB, UX nepepaboTka. BrICOKOMOIEKYIIApHBIE CO€NMHEHUA. Peakiuu nmoaumepu3anuy U MOJUKOHJCHCA-
nuu.ITomumepst. [Inactmaccsl, BolokHa, kaydyku (3agaHus 23).

[Tpaktukym 8.Pemenne TecTOBBIX 3agaHuil 23.

Moayasb 3. Pacyersl mo XumMmuyecKuUM (hOpMyJiaM M YPABHEHUSIM peaKkiuii

dnemenmul cooeprcanus 00pa306anu:
Brruucnenne Macchl paCTBOPEHHOTO BEIIECTBA, COJIEPIKAIIETOCS B OMPEACIICHHON Macce pacTBOpa ¢ U3BECT-
HOM MacCOBOH J10JICH; BBIYMCICHUE MAcCCOBOM JIOJHM BEIIEeCTBAa B pacTBope.Pacuersl 0O0bEeMHBIX OTHOIICHHIA
ra3oB [P XUMHYECKUX peaknusax(3amanus 24).
TennoBoii a¢dekT xuMuyeckon peakiuu. TepMmoxumudeckue ypaBHeHus. PacueTsl TernoBoro addekra pe-
axknuu(3amanus 25).
Pacyetsl Macchl BemecTBa wiM 00beMa ra30B 10 H3BECTHOMYKOJIMYECTBY BEIIECTBA, Macce UM 00beMy O/I-
HOT'O U3 YYaCTBYIOIIMX B peakiuu BemuiecTB(3aaanus 26).
Pacuersr maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIHH, €CITH OJJHO U3 BEIECTB JaHO B U30BIT-
Ke (MMeeT MPUMECH), €CJIM OJHO W3 BEIIECTB JIaHO B BHJIC PACTBOPA C OMPEIEICHHOM MAacCOBOM J0Jiel pac-
TBOPEHHOTO BeIliecTBa. PacueTsl MaccoBO# MM 00BEMHOM J0JTH BBIXOJIa MPOAYKTA PEAKIIMH OT TEOPETUICCKU
BO3MOJKHOTO. PacueTsl MaccoBo# 101 (MacChl) XUMHUYECKOTO COeAMHEHUS B cMecH (3amanus39).
Haxoxnenune mosiekyisipHoit popmynsl BemecTBa(3ananus 40).
[Tpaxktukym9.Pemienne TectoBbix 3aganuit 24-26, 39-40.

Pa3zoen 5. Illpakmuxym.

Dnemenmul cooeprcanus o0pa306anu:
Pemenne TecToBbIX 3aanuii yactu 1,2.

8. Temaruueckmii njiaH

8.1. Temaruueckuii mjian. 66 yacos

No Haumenoeanue pazoena, memol: Kon-60 B mom uucne Buo xkon-
;::;(Z;_ Ypok | Ilpak- Kon- mponi
Goueii mMuKym mpoino-
npo- Hble pa-
pamme oombui
1. Beeoenue. 1 - - 1 Bxomuoii
2. Paszoen 1. Teopemuueckue 0cHOGbL XU- 20 14 6 -
Muu
2.1. | Moayns 1. CoBpemMeHHbIE Ipe/CTaBIe- 2 1 1 - Texymnii
HUS O CTPOSHUH aTOMa.
2.2. | Monyns 2. Ilepuonudeckuii 3aK0H U 4 3 1 - Texymuit

HepI/IOJII/I'-IeCKaH CUCTEMA XUMHNYCCKHUX
anemenToB .M. Menaeneena.

2.3. | Moaynp 3.Xumuueckas CBsi3b U CTpoe- 5 3 2 - Texymnii
HUE BENIeCTBA.
2.4. | Moaynb 4. Xumuueckasi peaxiusi. 9 7 2 - Texymuni
3. Pazoen 2. Heopzanuueckasn xumusi. 12 10 1 1 [Tpomexy-
TOYHBIN
4, Pazoen 3. Opeanuueckasn xumus. 17 15 2 - Texymuit
5. Pazoen 4. Memoowvl no3nanusa ¢ xumuu. 13 10 3 -
Xumua u yHcu3ns
5.1. | Moayns 1. DxcriepuMeHTaIbHBIE OCHOBBI 3 2 1 - Texymui




xumuH. OCHOBHBIE CTIOCOOBI TIOTYyUYCHUS
(B 1abopaTopuu) BAXKHEHIIINX BEIIECTB,
OTHOCSIIIMXCS K M3YYCHHBIM KJIaccaM He-
OpraHUYECKUX U OPraHUYECKUX COeIH-
HEHUU

5.2. | Moaynb 2. O0miue npeacTaBIeHus o 3 2 1 - Texymuit
MPOMBIIIJICHHBIX CIIOCO0aX MOTYYCHUS
Ba)KHEUIIINX BEIIECTB
5.3. | Moayns 3. PacueTsl mo XuMHYECKUM 7 6 1 - Texymuit
dbopMyniaM U ypaBHEHUSIM peaKIuid
6. Pazoen 5. Ilpakmuxym. 3 - 2 1 Wrorosslit
HTOI'O: 66 49 14 3




9. KanengapHo-TeMaTH4ecKoe MJIAHHPOBaHHe. 66 yacoB.

Ne Tema 06 | Jdara | ®akTu- | Peanm- Dop- OcHOBHbBIE MOHATHS ®opMbI KOH-
n/m ee no yeckasi | 3yemble | MHpYye- TPOJist
KOJI- | IVIaHy | jJaTta TEeXHO- Mble
BO JOTUU | LIEHHO-
ya- CTH:
COB Yeuro-
BeK
ITo3na-
HHe
Oreue-
CTBO
1. Beenenue. 1
1.1 Crpykrypa u ¢opmar KUM EID | 1 4.09 CUII IT Komudukarop 3meMeHTOB coaepkaHus U | BxoIHOM KOH-
0 XMUMUH. HKT TpeOOBaHUI K YPOBHIO MOJIOTOBKH BbI- TPOJIb
TT IIyCKHUKOB 00pa30BaTENIbHbIX OpraHu3a-
uuit s nposenenus EI'D o xumuu.
Crenuduxanus KOHTPOJILHO-
U3MEPUTEJIBHBIX MaTEepUajoB Ui IpoBe-
JICHUS eIMHOTO TOCYIapCTBEHHOTO JK3a-
MEHa MO0 XHUMHHU. JIeMOHCTpalMOHHBIN
Bapuant 2016 rona.
2. Pa3nen 1. Teoperuueckue 0CHO- 20
Bbl XUMHH
2.1. Monynb 1. CoBpemeHHbIE TIpE- 2 CAIl
CTaBJICHHUS O CTPOCHUU aTOMa. HKT
TT
2.1.1. | CtpoeHue »1eKTpOHHBIX obonouek | 1 4.09 II SAnpo: npotoHsl U HEUTpoHBI. M30TONEL | Tekymmii KOH-

aTOMOB 3JIEMEHTOB TEPBBIX YEThI-
pex mepuojoB: S-, p- u d- JIeMeH-
Thl. OJEKTPOHHAs KOHQUTypalus
aroma. OCHOBHOE U BO30YyXIE€HHOE
cocTosiHUS aToMoB (3amanus 1).

DONEeKTPOHBI. JJIEKTPOHHAsT 000JI0YKA.
DHepretudeckuil ypoBeHb. OCOOEHHOCTH
CTPOCHHUSI DJEKTPOHHBIX OO0O0JIOYEK aTo-
MOB 3JIEMEHTOB 4-r0 W 5-TO TNEPUOJOB
nepuoanueckoit cucremsl [{. M. Menne-
neeBa (MEPEXOMHBIX dyeMeHTOoB). [loHs-
THe 00 opOuTanmsix. s- W p-opOUTaIH.
DNEeKTPOHHBIE KOH(MUTYpaIlK aTOMOB

TPOJb




XUMHYECKHUX IJIEMEHTOB.
BanentHeie  a5ekTpoHBl.  BaneHTHbIE
BO3MOYXHOCTH aTOMOB XMUMHYECKHX dJIe-
MEHTOB, 00YCJIOBJICHHBIC YMCIIOM HeEcIa-
PEHHBIX DJIGKTPOHOB B HOPMAJIBHOM U
BO30Y)XKJICHHOM  cocTosiHMAX. Jlpyrue
(akTophl, OMpEACISAIONUE BaJCHTHBIC
BO3MOXXHOCTH aTOMOB: HAJIMYKHE HEMo/Ie-
JICHHBIX JJIEKTPOHHBIX IMAp W HaJIW4ue
CBOOOMIHBIX opOuTasieir. CpaBHEHUE IIO-
HATUH «BAJICHTHOCTB» U «CTEICHb OKHC-
JICHUSD).

2.1.2.

[Ipaktukym 1. PemieHune TeCTOBBIX
3aaHui 1.

11.09

Pemrenue TecToBBIX 3aganuii 1.

Tekymuii KoH-
TPOJIb

2.2.

Mopyns 2. Ilepuoanueckuii 3aKoH
u [lepuoanueckas cucrema XuMHu-
yeckux 3yeMeHToB .M. Mennene-
eBa.

CAII
KT
TT

2.2.1.

3aKOHOMEPHOCTH H3MEHEHHs XH-
MHUYECKUX CBOWCTB JJIEMEHTOB H
UX COCAMHEHHMH TO TepHoaaM H
rpynnam. (3aganus 2).

11.09

Otkpeitue /1. . MenaeneeBbM nepuo-
naeckoro 3akoHa. IlepBas dopmynu-
pOBKa IEPUOIUYECKOro 3akoHa. I'opu-
30HTAJIbHASA, BEPTUKAJIbHASA U THArOHAJIb-
Hasl IEPUOIUYECKUE 3aBUCUMOCTH.

[lepnonnueckuil 3aKOH U CTPOEHHUE aTo-
Mma. M3zotombel. CoBpeMeHHass TpakTOBKa
MOHATHSI «XUMHUYECKUN DJIEMEHT». 3aKo-
HOMEpHOCTh Ban-neH-bpyka — Mo3snu.
Bropast popmynupoBka nepuoanuecKkoro
3akoHa. Ilepmoaunueckas cucrema [. .
MenpeneeBa u crpoeHue aroma. dusu-
YECKUM CMBICII TIOPSAJKOBOIO HOMEpPA
3JIEMEHTOB, HOMEPOB I'PYIIIBI U MEPUOLA.
IIpnynHBl U3MEHEHHUS METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B
Ipynmnax # Iepuojax, B TOM 4YHUCIE
O0onpmux MW cBepxOoibmux. Tperbs
(hopMyIHpOBKa NMEPHOAMYECKOTO 3aKOHA.

Texymuii KoH-
TPOJIb
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3HaueHUE NMEPUOJNYECKOrO 3aKOHA U Iie-
PHOIUYECKOM  CHUCTEMBl  XUMHYECKHX
anemenToB [[.M. Menneneesa i pa3Bu-
TS HAayKM M TIOHMMAaHUSA XUMHYECKOH
KapTHHBI MUpa.

2.2.2.

OO0mias xapakTepucTUKa METaJIOB
IA-IITA rpymm B CBS3M C UX TOJIO-
keHueM B Ilepumonnueckon cuc-
TeMe XUMHUYECKUX 3aeMeHToB J[. .
MenzeneeBa u  OCOOCHHOCTSIMH
CTPOEHHSI UX aTOMOB. XapaKTepH-
CTHKa TEPEeXOJHBIX JJIEMEHTOB -
MeaH, IIMHKa, XpoMa, XKejes3a - 10
UX noJioxkeHuro B llepuoamueckoit
CUCTEME XHUMHUYECKUX DJIEMEHTOB
J.. MenpaeneeBa 1 0COOCHHOCTSIM
CTpOEHHS UX aTOMOB. (3aganus 2).

18.09

XapaKTepucTMKa 3/7€MEHTa Ha OCHOBaHMUM
€ro nosioxKeHus 8 MepuomnyecKoit cucteme.
[IpocThie BemiecTBa — MeETaUIbL: CTPOE-
HUE KPHUCTANIOB M METAJUTHYECKas XH-
MUYecKas CBs3b. AimoTpornus. OOmme
¢usnyecKkne CBOWCTBA METAIIJIOB.
[lemounple Merauipl. OOmIas XapakTe-
pucTHKa moArpynmnbl. GU3NYECKUE U XH-
MUYECKHE CBOMCTBA JTUTHS, HATPUS U Ka-
musi. VX mosydeHue W MPUMCHEHHE,
HaxoxaeHue B mpupone. Okcuasl u me-
POKCHIBI HATpusl M Kanus. Enkue miemno-
YH, UX CBOMCTBA, MOJTYYCHHE U MIPUMEHE-
Hue. Conu mIeNoYHbIX MeTayioB. Pacrio-
3HaBaHHE KAaTHOHOB HATPHS U KaJlUs.
Illenouno-3emenpHbIle MeTamibl. OOmas
XapaKTepucTuKa mnoArpynnsl. dusuue-
CKHE M XMMHYECKHE CBOWCTBA MAarHus W
KaJbIUsl, UX TOJy4YeHHe U MPUMEHEHHE,
HaXO0XJICHHUE B TIPUPO/JIC.

[Tepexonnbie sneMeHTHI (cepedpo, Menp,
LUHK, XpOM, PTYTh, MapraHell, >Keyie3o0),
OCOOCHHOCTH CTpPOCHHSI aTOMOB, (U3U-
YeCKUE M XUMHUYCCKUE CBOWCTBA, TIONY-
YeHHe U IPUMEHEHHE.

Texymuil Kon-
TPOJb

2.2.3.

OO0mias xapakTepucTUKa HeMmeTa-
noB [VA-VIIA rpynn B cBsI3u ¢ ux
nosoxenueM B Ilepuonnueckon
CUCTEME XHMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTSI-

MU CTPOEHHUSI UX aTOMOB (3agaHus
2).

18.09

XapakTepuCcTUKa DJJIEMEHTa Ha OCHOBA-
HUU ero nosioxkeHus B Ilepuonnueckon
CUCTEME.

HNueprHble raspl. [IBOMCTBEHHOE IOJIO-
KEHHE BOAOPOJA B NMEPHOIUYECKON CH-
creme. Hemeramisl — npocTeie Bellle-
ctBa. VX aroMHOE M MOJIEKYJISIPHOE

Texymuil KoH-
TPOJIb
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CTpOCHHUE. AJUIOTPONHS U €€ MPUUYUHBL.
XuMHUYecKre CBOMCTBA HEMETAIJIOB.
dusnueckue cpoiictBa. OTHOLIEHHE K
Boje. l3MeHeHHe KHCIIOTHO-OCHOBHBIX
CBOMCTB B IepUOAaxX U rpymnmnax.
OKUCINTEIIFHO-BOCCTAHOBUTEIIbHEIC
CBOWMCTBA THUIMHUYHBIX HEMETAUIOB (Ha
puMepe BOAOPOJA, KUCIOpoAa, rajiore-
HOB M cepbl). OOmas xapakTepucTUKa
MOATPYIIIBI TAJIOreHOB (0T (Topa 10 uo-
na). biaropoaeie rassi.

2.24.

[Ipaktukym 2. Pemienue TecTOBBIX
3aJaHui 2.

25.09

Perttennie TecTOBBIX 3aMaHuii 2.

Texymuil KoH-
TPOJb

2.3.

Mogyns 3. Xumudeckas CBsI3b U
CTpOCHHE BEIECTBA.

CIII
WKT
TT

2.3.1.

KoBasieHTHass XMMHUYECKas CBs3b,
€¢ Pa3HOBUIHOCTH M MEXAHHU3MBI
o0pa3zoBaHwUsl. XapakTepucTUKU
KOBaJCHTHOH CBSI3U (TOJSIPHOCTH U
sHeprus cBs3u). oHHas CBs3b.
Meranueckas  cBsI3b.  Bogo-
poaHas cBsi3b. (3aganus 3)

25.09

HNonnas xumuyeckas cBsizb. KoBajeHT-
Hasi XUMHUYeCKas CBA3b M ee Kiaccudu-
Kallys: 10 MeXaHu3my obpazoBanus (00-
MEHHBI M JIOHOPHO-aKIIETOPHBIN), IO
ANEKTPOOTPUIATENFHOCTU (TIOJIApHAS U
HETIoJIIpHast), IO croco0y MepeKpbIBaHUS
9JIEKTPOHHBIX opbuTaneii (6 W 7), Mo
KpaTHOCTU (OAMHApHasi, ABOWHasA, TPOii-
Has ¥ noiayTopHas). [lonsipHocTh CBA3M U
MOJIIPHOCTh MOJIEKYIIBL. MeTaymyeckast
XUMHYecKas CBs3b. BomoponHas CBs3b:
MEXMOJIEKYIISIPHAs U BHYTPHUMOJICKYIISIP-
Hast. MexaHu3M 00pa3oBaHUs ATOH CBSI3H,
ee 3HadeHue. MeKMOJEKYISIpHbIE B3au-
MOJIECHCTBHUS.

Texymuii KoH-
TPOJIb

2.3.2.

DnekTpoorpuniareabHocts.  Cre-
NEHb OKHUCIICHHUS U BaJlEHTHOCTh
XUMHUYECKHX 2JIEMEHTOB (3amaHus

4, 29)

2.10

DNeKTPOOTPULIATEILHOCTD. Crenenn
OKHCJICHUSI U BaJ€HTHOCTb XMMHUYECKHX
3JIEMEHTOB.

Texymuil KoH-
TPOJIb
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2.3.3. | BemectBa MONEKyIsIPHOTO M He- 2.10 BemectBamonekynsapHoro u HeMouseKy- | Tekymuii KoH-
MOJIEKYJISIPHOTO ~ CTpoeHus. Tum aspHOro crpoeHus. CoBpeMeHHbIE Mpen- TPOJIb
KPUCTANTMYECKON pemeTku. 3aBu- CTaBJICHUS O CTPOCHHUHU TBEPJIBIX, HKHIKUX
CHMOCTh CBOMCTB BEIIECTB OT HX 1 ra3000pa3HbIX BeniecTB. Kpucrammmae-
cocTaBa U cTpoeHus (3aganus 5). ckue U amop(HbIe BemecTBa. Tumbl Kpu-

CTAJLIMYECKUX PEIIETOK (aToMapHasi, MO-
JEKyJIsipHasi, WOHHAs, METaJUTNYecKas).
3aBUCHMOCTh CBOMCTB BELIECTB OT THIIA
KPUCTAJUTMYECKUX PEIIETOK.

2.3.4. | Ilpaktukym 3. PemieHue TECTOBBIX 9.10- Pemenue tecToBbIX 3amanuit 3-5, 29 Texkymuii KoH-
3amanui 3-5, 29 9.10 TPOJIb

2.4. Monyinb 4. XuMuueckas peaxiusi. CAIl

UKT
TT
2.4.1. | Knaccudukanus XUMUYECKUX pe- 16.10 Ilonatue o xumHuueckoi peakuuy; ee or- | Tekymuil KoH-

aKIUil B HEOPTaHUYECKOM U opra-
HUYECKOM XUMUU peakiui (3ama-
Hus 19).

au4Me OT SACpHOM peakuuu. Peakiuw,
uaymue 06e3 M3MEHEHHUs] KayeCTBEHHOIO
COCTaBa  BEIIECTB:  AJUIOTPOIHU3AINS,
U30MepHu3alys U noiauMepusanus. Peax-
UK, UAYIIHEe C HM3MEHEHHEM COCTaBa
BEILECTB: 10 YHCIY U COCTaBY pearupy-
IOIMKUX U 00pa3yroImxcs BelecTB (pas-
JOXKEHHUs, COCUHEHUs, 3aMelleHus], 00-
MEHa); [0 U3MEHEHUIO CTENIeHEeW OKucie-
HUS 3JIEMEHTOB (OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIUU U HEOKHC-
JUTENbHO-BOCCTAHOBUTEIbHbIE peax-
LUN); MO0 TEIIoBOMY 3(dekTy (3K30- U
SHAOTEpMHUUYECKUE); 1o ¢aze (romMo- u
TeTEepOreHHBIC); 1O HampaBiieHUuo (oOpa-
TUMblE U HEoOpaTHMBbIE); MO HCIOJIb30-
BaHUIO KaTajau3aTopa (KaTaIuTHYECKUEe
HEeKaTaJIUTUYECKHE); M0 MEeXaHu3My (pa-
JMKAJIbHBIE ¥ WOHHBIC); TI0 BHUIY DHEp-
MM, WHUIMUpYIOmEH peakuuto (¢poTto-
XUMHAYECKHE, pPaJHallOHHBIE, JIIEKTPO-
XUMHUYECKHE, TepMoxumuyeckue). Oco-

TPOJb

13



OCHHOCTH KJIaCCH(PHKAIMK peakuuil B
OPraHNUYeCKOM XUMHH.

TennoBoit 3¢ (heKT XMMUYECKUX PeaKIUii.
Tepmoxumuyeckne ypaBHEHHSI.

24.2.

I'maponus coneit. Cpena BOAHBIX
pPacTBOpPOB: KHCIIasi, HEHTpaJbHAs,
miennovHas (3amanus 30).

16.10

[lonsitne «rugponusy». ['muponus opra-
HUYECKUX COCIMHEHUM (raJloreHaJIKaHoB,
CIIOXKHBIX 3(HUPOB, YIJIEBOJOB, OEJIKOB,
AT®) u ero 3nauenue. ['unponus Heop-
FaHUYECKUX BeIeCTB. ['maponus comneu
— Tpu ciydas. CTylneH4aTblii THAPOIIN3.
HeobOparumsiii tuaposms. [Ipakrudeckoe
MIPUMEHEHUE TUAPOIIHN3a.

Tekymuii KoH-
TPOJIb

24.3.

CKOpOCTh XMMHYECKOW peakIuu,
€e 3aBUCUMOCTb OT pPa3IMYHBIX
dakropos. (3ananus 20).

23.10

Xumuyeckoe paBHoBecue. Ilonsitue o
XUMHUYECKOM paBHOBeCHH. PaBHOBeCHBIC
KOHLIEHTpauuu. J[MHAMUYHOCTh XUMUYE-
ckoro paBHoBecusi. KoHcTaHTa paBHOBe-
cusi. PakTOphl, BIUSAIOIIME HA CMEILIEHUE
paBHOBECHsI: KOHIICHTPALIUS, TaBICHUE U
temneparypa. [Ipunnun Jle [larense.

Tekymuii KoH-
TPOJIb

24.4.

OOpatumble 1 HeoOpaTHUMblE XH-
MHYECKHE pEaKkUuh. XUMHYECKOEe
paBHOBecue. CMelieHne paBHOBE-
CHS TOJA JCHCTBHEM pa3JIMYHBIX
daktopos. (3aganus 31).

23.10

3HAIOT KJIACCU(UKALINIO XUMUUECKUX pe-
aknuii (oOpaTtuMble W HEOOpaTUMBIC),
HOHATUS XMMHYECKOE paBHOBECHE W
YCJIOBHS €T0 CMEIICHUS

Texymuil KoH-
TPOJIb

2.4.5.

DNEKTPOIUTHYECKAsT TUCCOLIUAINS
AJIEKTPOJIUTOB B BOJHBIX pPACTBO-
pax. CunbHbIe U cialdble AIEKTPO-
JUTHl. Peaknuu woOHHOrO 0OMEHa
(Bamanus 21).

30.10

ONEKTPOIUTHl U HEVIEKTPOJIUTHL. DJIEK-
TpOJIUTHYECKas Jucconumanusa. Mexa-
HU3M JIMCCOLMALUU BELIECTB C pPa3Iny-
HBIM THIOM XHUMHYeCKOH cBsi3u. CBoOIi-
cTBa MOHOB. Katnonsl 1 annonsl. Kucno-
ThI, COJIM, OCHOBAHMs B CBETE JJIEKTPOJIH-
TUYeCKOW nucconuranuu. CTENeHb 3IIeK-
TPOJIUTUYECKON IUCCOLMALINYU, €€ 3aBH-
CUMOCTB OT IIPUPOABI IIEKTPOIUTA U €rO
KoHIeHTpauuu. KoHcTaHTa pauccounma-
nuu. CryneHuaTas AUCCOLMALMS DJIEK-
TpoUTOB. Peakuuu, mnpoTekarmmue B
pacTBopax 3JeKTponuToB. [Iponssenenue

Tekymuii KoH-
TPOJIb
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PacTBOPUMOCTH.

Booopoonwviii noxazamens. Jluccouua-
nusa Boapl. KoHcranTa guccomuanyu BoO-
nbl. MonHoe nipousBeneHue Boabl. Bomgo-
ponublil nokazarens pH. Cpenbl BoIHBIX
pacTBOPOB 3JIEKTPOJMTOB. 3HAYEHUE BO-
JIOPOAHOTO TOKAa3aTels Al XUMHUYECKUX
1 OMOJIOTUYECKHX MTPOIIECCOB.

2.4.6. | DnekTpoyM3 pacIuiaBOB U PacTBO- 30.10 KaToHbie 1 aHOTHBIE TIPOIIECCHI; Texymmuii KoH-
poB (cosiel, 1ienouel, KHUCIOT). DNEeKTpPOIU3 pacilaBOB U PacTBOPOB; TPOJb
(Bamanus 29). [TpoayKThI AIEKTpOIIH3A.

24.7 | Peakuun OKHCIIUTEIIBHO- - 3HAIOT CTENEHU OKHUCJICHUs 3eMeH- | Texymuil KoH-
BOCCTAHOBUTEJIbHBIE. Koppo3zus toB B coenunenusx (CO), OBP. Ywmeror TPOJIb
METaJVIOB U CIIOCOOBI 3alUTHI OT coctaBisith OBP mo merony snextpoH-

Hee (3amanus 28, 36). HOTO OaJiaHca.
[lonsaTHe «KOpPPO3Us METALIOBY. XHUMHU-
yeckash KOppo3usl. DNEKTPOXUMUYECKas
koppo3us. CriocoObl 3aluThl METAIIOB
OT KOPPO3HHU.

2.4.8. | Ilpaktukym 4. PemieHne TECTOBBIX Pemenue tecToBbIx 3amanuii 19-21, 28- Texkymuii KoH-
3aganguil 19-21, 28-31, 36. 31, 36. TPOJIb

3. Pa3nea 2. Heoprannueckasi Xu- 12 CAIl
MU, HUKT

TT

3.1. Knaccudukanus HeopraHM4eCKHX IIpoctbie n cnoxHble BemecTBa. Okcu- | Tekymuit KoH-
BemecTs. HomeHnknarypa Heopra- Ibl, MX Kjaccupukauus. ['uapoxcuisi TPOJIb
HUYECKUX BEIIECTB (TpUBHAJIbHAS (ocHOBaHUS, KUCIIOPOJICOIEpKAIIUE KHUC-

U MexayHapoaHas) (3amaHust 6, 70Tk, aMpoTepHble ruapokcuasl). Kuc-
27). 70Thl, uxX kinaccudukanus. OcHOBaHUSA,
ux knaccuduxanua. Comu cperHue, Kuc-
JIbl€, OCHOBHBIE M KOMILJIEKCHBIE.
3.2. XapakTepHbIE XUMUYECKUE CBOM- OO0mue XMMHYecKHe CBOMCTBAa METAJIOB | TeKymuii KoH-

CTBa MPOCTHIX BEIIECTB-METAIIIIOB:
HIEJIOYHBIX, 11€JI0YHO3EMENbHBIX,
IIOMUHUS; TIEPEXOTHBIX MeTall-
JIOB: M€Y, LIMHKA, XpOMa, JKeJe3a.
XapakTepHbIE XUMUYECKUE CBOM-

(BOCCTaHOBHUTEIIPHBIC CBOKWCTBA): B3aM-
MOJICHCTBHE C HeMeTallaMH (KHCIOpO-
JIOM, TaJoreHaMH, CEepoi, a30TOM, BOJO-
pPOZIOM), C BOJIOM, KUCIIOTAMHU M COJISIMHU B
pacTBopax, OPraHMYECKUMHU COCIUHECHH-

TPOJb
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CTBa MPOCTBIX BCIICCTB-
HEMETAJJIOB: BOJIOPO/Ia, TAJIOTEHOB,
KHUCJIOPOJIa, Cephl, a30Ta, (hocdopa,
yriepoja, kpeMuus (3aganus 7,
32).

aMH (COIUPTAaMHU, TalloreHaNKaHamu, (e-
HOJIOM, KHCJIOTaMH), CO IeioyamMu. 3Ha-
YEHUE METAJUIOB B MPHUPOJE U B KU3ZHU
OpTaHU3MOB.

XKenezo. Menp, cepeOpo; LMHK, PTYTb;
XpoM, MapraHen (HaXxOXKJIeHHE B TPHUPO-
Jie; TMOJy4YeHUEe U MPUMEHEHHE MPOCTHIX
BCIIIECTB;, CBOMCTBAa TMPOCTHIX BEIIECTB;
BOKHEUIIIME COCTMHEHUS).

XUMHUYEeCKHe  CBOMCTBA  HEMETAJIJIOB.
OKHCIUTEIBHBIC CBOMCTBA: B3aMMO]ICH-
CTBHUE C METaJNIaMH, BOJIOPOJIOM, MEHEe
3JEKTPOOTPULIATEILHBIMA HEMETaUIAMH,
HEKOTOPBIMU  CJIOKHBIMH ~ BEIIECCTBAMH.
BoccranoButenbHBIC CBOMCTBA HEMETAl-
JIOB B peakIusix co (TOPOM, KHCIOPO-
JIOM, CIIOKHBIMU BCIIECTBAMHU-
OKHCTUTENAMHU (a30THOM W CEpHOM KHC-
JIOTaMH | JIp.).
OKXUCIINTEIFHO-BOCCTAHOBHUTCIIbHEIC
CBOMCTBAa THUIIUYHBIX HEMETaUIOB (Ha
puMepe BOJOPOJIA, KHCIOPOJa, Tajiore-
HOB U CEPBHI).

3.3. XapakTepHble XHMHWUYECKUE CBOM- Texymuii KoH-
CTBa OKCHJIOB: OCHOBHBIX, amQo- TPOJIb
TEpHBIX, KHUCIOTHBIX (3amanus 8,

32).
3.4. XapakTepHble XHMHYECKHE CBOU- Knaccudukanus Heopranuyeckux ocHo- | Tekymuii KoH-

CTBa OCHOBaHUU U aM(pOTEPHBIX
THJIPOKCUIOB. XapaKTepHBIE XU-
MUYeCcKHe CBOMCTBa KUCIOT (3ana-
Hud 9, 32).

BaHMUN. XMMHUYECKUE CBOMCTBA IIEI0YEH
1 HEpacTBOPUMBIX ocHOBaHMM. CBOMCTBa
0ECKHCIOPOAHBIX OCHOBAHUMN: aMMHUaKa.
AM(DOTEPHOCTH THIPOKCHIOB HEKOTOPBIX
METaJUIOB: B3aUMOJEUCTBHUE C KUCIOTAMHU
U LIEJI0YaMHU.

Knaccudukanuss HeopraHm4eckux Kuc-
not. OOmme cBOMCTBa KHCIOT: B3aHMMO-
JICICTBHE HEOPTAHMYECKUX KUCIIOT C Me-

TPOJb
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TajlllaMH, C OCHOBHBIMH OKCHJaMHU, C aM-
(hoTepHBIMH OKCUAAMH U THIIPOKCHUIIAMH,
¢ comssmMu. OCOOEHHOCTH CBOMCTB KOH-
LIEHTPUPOBAHHON CEpPHOM M a30THOM KHC-
JIOT.

3.5. XapakTepHblE XHMHYECKUE CBOU- Knaccudukanus coneit: cpeanue, kuc- | Tekymuit KOH-
CTBa COJICH: CPEIHMX, KUCIBIX, OC- Jbl€ 1 OCHOBHbIE. XMMUYECKHUE CBOMCTBA TPOJIb
HOBHBIX; KOMIUICKCHBIX (Ha TpH- COJIEM: B3aMMOJICMCTBHE C KHUCJIOTAMH,

MEpEe COEIMHEHHM QIOMUHUS U niesi04amu, MetajiaMu u coisimMu. [pen-

nuHka) (3aganus 10, 32). CTAaBUTEIU COJEH U UX 3HadyeHue. XIo-
pua HaTpus, KapOoHAT Kaiblus, Gocdar
Kalblus (CpeIHUe COJIN); THAPOKapOOHa-
Thl HAaTpUS U AMMOHUS (KHCIIbIE COJIN);
runpokcokapoonar meau (1) - mamaxut
(OCHOBHas COJIb).

3.6. B3anMocBsI3b HEOPraHUYECKUX [IonsATHE O TeHETHYECKOW CBA3U M TeHe- | Tekymmil KoH-
BemecTB (3ananus 11). Peakuuu, TUYECKUX PANAX B HEOPraHUYECKOM XHU- TPOJIb
MOJITBEP K IAIOLIUE B3aUMOCBSI3b muu. ['eHeTnueckue psapl MeTamia (Ha
HEOpPraHUYEeCKUX coeANHeHul (3a- npuMepe KajlbIlUs U Keies3a), HeMeTala
nanus 37). (Ha mpuMepe cepbl U KpPEeMHHs), Tepe-

XOJTHOTO 2JIeMEHTa (Ha MpUMEpPEe LIUHKA).
EnnHCTBO MUpa BeliecTs.

3.7. IIpakTukym 5. Pemienue tecToBbIX [Ipomexyrou-
3amannit 6-11, 27, 32, 37. HBII KOHTPOJIh

4, Pa3pnen 3. Oprannyeckass XuMusi. 17 CHII

UKT
TT
4.1. Teopust CTpOEHHS OPraHUYECKHX 2 [Ipennoceuiku co3gaHusi Teopun cTpoe- | Tekymuii KoH-

COEIMHEHUI: TOMOJIOTHSI U M30MeE-
pusi (CTpyKTypHas M TPOCTpaH-
CTBeHHas1). BsaumHoe BIusHHE
aTOMOB B MOJIeKyJ1ax. Tumsl cBs3en
B MOJEKYyJaX OpPraHUYECKHUX Be-
miectB. ['mbpuamzanus aTOMHBIX
opburaneit yrnmepona. Panukan.
OyHKnuoHampHas rpynmna (3ama-
Hus 12).

HUSl XMMHMYECKMX COEIMHEHHH: paboThI
npenmecrseHHUKOB (OK.b. lroma, @. Be-
aep, L1.®. XKepap, ©.A. Kekyne), cbe3n
ecrectBoucneirareneid B llnenepe. JInu-
HOCTHBIE kadyecTBa A.M. bytiieposa.

OCHOBHBIE TIOJIOKEHUS TEOPUU XUMUYE-
CKOr'0 CTPOCHHSI OPraHUYECKUX COECIHHE-
HHI ¥ COBPEMEHHOW TEOPHH CTPOCHUS.
H3omepust B OpraHm4eckoi U HEOpPraHu-

TPOJb
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YeCKOW XMMHUM. B3auMHOE BIMSHHE aTo-
MOB B MOJIEKYJIaX OpPraHUYECKUX U HEOp-
FaHUYECKUX BELIECTB.

OCHOBHBIE HalpaBJICHUS Pa3BUTHUS TEO-
pUH CTPOCHHS OPTraHUYECKHUX COEIUHE-
HUM (3aBUCUMOCTb CBOMCTB BELIECTB HE
TOJBKO OT XHMHYECKOrO, HO U OT HUX
3JEKTPOHHOTO U  MPOCTPAHCTBEHHOIO
cTpoeHusi). MHIYKIIMOHHBIN U Me30Mep-
HBIH 3 dekTpl. CTepeoperyaspHOCTb.

4.2.

Knaccugukanus OpraHUYECKUX
BemecTs. HomeHkiatypa opraHu-
YECKMX BELIECTB (TpUBHUAIbHAA U
MexayHapoaHas) (3amganus 6, 28).

VYraeBogopoasl M KiacCU(pUKaALMs Be-
IIECTB B 3aBUCHUMOCTH OT CTPOCHHS yTiie-
poaHoU nenu (amMdaTHIECKUe U ITUKIIN-
YEeCKUe) M OT KpaTHOCTH CBA3ei (mpe-
JiebHbIE U HempeJenbHble). ['oMmonoru-
yeckuil psg. I[IponsBoaHbIe yrieBogopo-
JIOB: TaJIOT€HAJKaHbl, CIUPTHI, (HEHOJIBI,
QIBJICTU/IBI U KETOHBI, KAPOOHOBBIE KHC-
JOTHI, TIPOCTHIC U CIOXKHBIE d(DUPBI, HUT-
POCOEIMHEHUS, AMUHBI, AMUHOKHCIIOTBI.

Tekymuii KoH-
TPOJIb

4.3.

XapakTepHble XHUMHUYECKHE CBOM-
CTBa  YIVIEBOJOPOJOB:  AJIKAHOB,
LMKJIOAJIKAaHOB, aJKEHOB, JIUEHOB,
QJIKUHOB, apOMAaTUYECKUX YTJIEBO-
noponoB (OeH3ola H  TONYOJa).
WNonnsiii (npaBuno B.B. Mapkos-
HUKOBA) U PAJUKAIbHBIA MEXaHU3-
MBI pPEaKkUHUd B OPraHMYECKOW XH-
muu (3amganus 13, 34).

[IpenenbHble  yrieBoJOpoJbl (aJIKaHbI),
obmas ¢opmyna coctaBa, TOMOJIOTHYE-
CKasg pa3HOCTb, XUMHUYECKOE CTPOECHHUE.
KoBaneHTHbIE CBSI3M B MOJIEKYJIAX, Sp3-
ruOpuau3anus. 3ursarooopazHoe crpoe-
HHAE YIVIEPOAHOM LENH, BO3MOXKHOCTH
BpallleHUsl 3BEHBEB BOKPYr YIJIEpPOA-
YIIEpOIHbIX cBsize. HM3omepus yrie-
ponHoro ckenera. Cucremarnueckas Ho-
MEHKJIaTypa. XUMHUYECKHE CBOMCTBA: I'0-
peHMEe, TaJOUAMPOBAHHUE, TEPMHUYECKOE
pasiokeHue, OeruJIpupoBaHHUe, OKHUCIIe-
HUE, U3oMepu3anusa. MexaHu3M peakiuu
3ameneHusi. CUHTE3 YriieBoaopooB (pe-
akuusa Bropua). IIpakTuueckoe 3HaueHue
MPENEIbHBIX YIIIEBOJOPOAOB U MX Tajlo-
reHozaMmenieHHbIx. [loxydenue Bogopoaa

Texymuii KoH-
TPOJIb
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U HENpelenbHbIX YIIIEBOAOPOJOB U3
npenenabHbix. OnpenencHue MOJIEKYIsIp-
HOM (hopMyIBl ra3000pa3HOrO YrIIEeBOAO-
poJia o €ro INIOTHOCTH M MacCOBOU J10JIE
3JIEMEHTOB WJIH 10 IPOJYKTaM CrOpaHUsl.
HenpenensHble yriieBogopoIbl psifa 3TH-
JeHa (asikeHsl). sp2 u sp-
rUOpUIN3ALMSIIIEKTPOHHBIX 001aK0OB
YIJIEPOJHBIX aTOMOB, G- U T-CBA3M. M30-
MEpPHs YIJIEPOAHOIO CKEJIETa U IOJIOKE-
HUs JBOMHOU cBs3u. HomeHnknaTtypa 31u-
JICHOBBIX YIIIEBOAOPOAOB. ['eomerpuue-
CKas m3oMmepus. XUMUYECKHE CBOMCTBA:
IIPUCOEAVHEHNE BOJOpPOJA, TaJIOIECHOB,
raJIor€HOBOJIOPO/IOB, BOJbI, OKUCIIEHUE,
noauMepusanusa. MexaHu3M — peakuuu
npucoenrHenus. [IpaBmio MapkoBHHKO-
Ba. [lomyuenue yriaeBonopomoB peakuu-
eil nperuapupoBanus. llpumeHenune >TuU-
JICHOBBIX YIJIEBOAOPOJOB B OpraHude-
ckoM cuHte3e. [loHsTHe 0 NMEeHOBBIX yT-
neBogoponax. Kayuyk kak npupoiHsii
IOJIUMEP, €r0 CTPOEHUE, CBOWCTBA, BYJI-
KaHM3alus. ALETUIEH — INPEACTaBUTENb
QIKWHOB — YIJIEBOJOPOJOB C TPOMHOU
CBsI3pl0 B MoJiekyse. OcoOeHHOCTH Xu-
MHYECKHX CBOMCTB anetwieHa. [lomyde-
HUE alETWIECHA, IPUMEHEHUE B OpraHHU-
YECKOM CHUHTE3E.

ApoMaTu4ecKue yrieBoJOpOAbl. OJeK-
TPOHHOE CTPOECHHE MOJIEKYNbl. XUMHYE-
CKHE CBOMCTBa O€H30Jla: peakluu 3ame-
uieHust (OpoMUpoBaHUE, HUTPUPOBAHUE),
npucoenuHeHus (Bogopoza, xyopa). I'o-
MOJIOTH O€H30J1a, U30MEpHUsi B PsIAy TO-
MOJIOTOB. B3auMHOe BiIMSHUE aTOMOB B
Mouiekysie Ttosyona. [lonydenuwe u npu-
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MEHEHHe OeH30J1a U €ro roMosoros. Ilo-
HATHE O SJOXMMMKATaX M HMX HCIIOJIB30-
BaHHH B CEJIBCKOM XO3SIHMCTBE C COOJIO-
JICHHEM TPeOOBaHMIA OXPaHbI IPUPOIBI.

44.

XapakTepHble XUMHYECKHE CBOM-
CTBa MPEJEIbHBIX OJJHOATOMHBIX U
MHOTOaTOMHBIX CIIUPTOB, (heHona
(3apanus 14).

ATOMHOCTh  CIIUPTOB.  DJIEKTPOHHOE
cTpoeHne (pyHKIIMOHAIBHOW TPYIIIBI, MO-
asipHocTh cBa3u O — H. ['omonornueckuit
PAI IpEACIIbHBIX OJTHOATOMHBIX CIIUPTOB.
N3omepust yrieponHoro ckeimera M IMo-
JOXKEHUST  (PYHKIIMOHATBHONW  TPYIIIIBL.
CnupTsl nepBUYHBIE, BTOPHUYHBIE, Tpe-
tnunble. Homenkiarypa cnuproB. Bo-
JOpOJIHAsl CBA3b MEXIy MOJEKyJlaMu,
BIMSHAE €€ Ha (U3NYECKHEe CBOICTBA
CHUpTOB. XUMHUYECKHE CBOWCTBA: rope-
HUE, OKUCJIEHHE /10 alIbJETU/I0B, B3aUMO-
JEICTBHE CO MIENOYHBIMH METaJUIaMu,
raJIor€HOBOJIOPOAAMH, KapOOHOBBIMU
kuciaoramMu. CMeleHue 3JeKTPOHHOMN
IUIOTHOCTH CBSI3M B THAPOKCHIIBHOM
rpynne Ioj BWISHUEM 3aMECTHTENed B
yrIeBOIOPOAHOM paaukane. IIpumene-
HUE CIUPTOB. SIMOBUTOCTH CHUPTOB, Ty-
OuTenbHOE BO3ICHCTBUE HAa OPraHU3M
yenoBeka. [lonmydeHue cnuproB U3 mpe-
JeNbHBIX  (Yepe3  TaJoreHONpOM3BOI-
HbI€) W HEINpPEAETIbHBIX YIJIEBOJIOPOIOB.
[IpoMmbIlITIEHHBIM CUHTE3 METaHOJIA.
OTUIEHIJIMKONIb U TJMLIEPUH Kak Mpes-
CTaBUTEIM  MHOTOATOMHBIX  CIUPTOB.
Oco0EHHOCTH UX XUMHYCCKUX CBOICTB,
IIPAKTUYECKOE UCIIOIb30BAHUE.

®enonbl. CtpoeHue (EeHOJIOB, OTIMYUE
[0 CTPOEHUIO OT APOMATUYECKUX CIUP-
ToB. Duzmyeckue CBOWCTBA (HEHOJIOB.
XUMHUYECKUE CBOMCTBA: B3aUMOJECHCTBUE
C HaTpueM, ienodbto, 6pomoM. B3anmm-

Tekymuii KoH-
TPOJIb
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HOC BJIMSIHHUC aTOMOB B MOJICKYIJIC. Coo-
COOBl OXpaHBbl OKPYXKArOIIEH cpelnbl OT
OPOMBIINIJICHHBIX OTXOAO0B, COJACPIKAIIUX
dheno.

4.5.

XapakTepHble XUMHUYECKHUE CBOM-
CTBAa  aJbJCTUAOB, TPEACIbHBIX
KapOOHOBBIX ~ KHCIIOT, CJIOXKHBIX
a¢upoB. buosorHuecKkn BaxKHBIC
BEIIECTBA: KHUPBI, YIJIEBOAbI (MO-
HOCAXapH/Ibl, TUCAXAPH]IbI, TOJIH-
caxapubl) (3aganus 15, 35).

Knaccudukanus opraHudeckux KHUCIOT.
OOme cBoOiiCTBAa KHUCIIOT: B3aWMOJICH-
CTBUE OpPraHMYECKHUX KHCIOT C MeTaja-
MH, C OCHOBHBIMH OKCHAaMH, ¢ amo-
TEPHBIMU OKCHJIaMU M TUAPOKCUIAMH, C
COJISIMH, 00pa30BaHHUE CIOXKHBIX APHPOB.
OCO0OEHHOCTH CBOWCTB YKCYCHOM U MY-
PaBbUHOM KUCIIOT.

Tekymuii KoH-
TPOJIb

4.6.

OCHOBHBIE  CITOCOOBI  MOJTYYCHHS
YTJI€BOJOPOAOB. (B J1abopaTtopun).
OcHOBHBIE CIIOCOOBI  MOJYYEHUS
KHCJIOPO/ICO/IEPKAIINX  COe/InHE-
Huil (B naGopatopum) (3amaHus
16).

OCHOBHBIE CITOCOOBI MOJYYSHHS YTIIEBO-
nopoaoB. (B maboparopun). OCHOBHBIE
CIOCOOBI  TONYYCHHSI  KHCIOPOICOAEP-
KalllUX coeAuHEeHUd (B jaboparopun)
(Bapganus 16).

Tekymuii KoH-
TPOJIb

4.7.

XapakTepHble XHUMHUYECKHE CBOU-
CTBa a30TCOAEPIKALIUX OpraHu4e-
CKMX COCJUHEHUI: aMHUHOB U aMHU-
HOKHCJIOT.

buonornueckn BakHbIE BELECTBA
— 0enku (3amanus 17).

Knaccudukanus opraHuuecKux OCHOBa-
Hui. CBOICTBa OECKHCIOPOIHBIX OCHO-
BaHWI: aMUHOB. B3anMHOE BIHMsHHE aTo-
MOB B MOJICKYJIe aHUJIMHA.
AMQOTEpPHOCTh AMHHOKHUCIIOT: B3aMMO-
JIeCTBUE aMHHOKHUCIIOT CO IIEI0YaMH,
KHUCIIOTaMH, CIUPTaMH, JIPYr C JAPYroMm
(oOpa3zoBaHH€ TMOJUMNENTHIOB), 00pa3o-
BaHWE BHYTpEHHEH conu (OUMONISIPHOTO
HOHA).

Texymuii KoH-
TPOJIb

4.8.

B3aumocBs3p  yIIieBOJOpPOIOB U
KHCIIOPOJICO/ICPIKANUX OpTraHude-
ckux coenuHeHud (3amanus 18).
Peakiuu, noaTrBepxkaaromme B3au-
MOCBSI3b OpPTaHHYECKUX COEIAMHE-
Hult (3aganus 38).

[lonaTue o reHeTHyYecKOW CBSA3M M TeHe-
TUYCCKUX pAdax B OpFaHquCKOﬁ XHUMHHU.
I'eneTnueckue psAapl M TeHETHYecKas
CBSI3b B OPraHUYECKOM XuUMHM (A7 CO-
€IMHEHHH, CoAep)KallluX [Ba aToMa Yr-
jgepona B Mojekyne). EauHcTBo Mmpa
BEILIECTB.

Tekymuii KoH-
TPOJIb

4.10.

[IpakTukym 6. PemieHue TecToBbIX
3amaHuii 6, 12-18, 28, 34-35, 38.

Texymuil KoH-
TPOJIb
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Pa3zgen 4. MeToabl MO3HAHUSA B
XUMHUH. XUMHA 4 )KU3Hb

13

5.1

Mopayne 1. DkcnepruMeHTalbHbIE
OCHOBBI XUMHH. OCHOBHBIE CITOCO-
Obl monyueHus (B J1a0OpaTOPHUH)
BOKHEUIIUX BEIIECTB, OTHOCSIIINX-
csl K M3yYeHHBIM KJjlaccaMm Heopra-
HUYECKUX M OPraHUYECKHX COE/IH-
HEHUI

CM
VKT
TT

5.1.1.

[IpaBuna pabGoTel B J1abopaTopuu.
JlabopaTopHas nocyaa u o0opyao-
Banue. IlpaBuna Oe3zomacHocTH
npu paboTe ¢ eIKUMH, TOPIOYUMU
U TOKCUYHBIMHU BEIIECTBAMU, CpPe-
cTBaMH ObITOBOM xumuu. HayuHbie
METOJBl HCCIEJAOBAHUSA XHUMHUYE-
CKHUX BEIIECTB W MPEBpAIICHUN.
Metonbl pas3ielieHuss CMeced H
OUMCTKHU BeulecTB. (3aganus 22).

[IpaBuna pabotsl B naboparopun. Jlabo-
paropHas nocyzaa u obopyznosanue. Ilpa-
BuiIa O€30IIaCHOCTH IpU PaboTe C eaKu-
MU, TOPIOYMMH M TOKCHUYHBIMM Bellle-
CTBaMH, CpeACTBaMH OBITOBON XHMHUHU.
HayuHble MeTOIBI MCCIIENOBAHUS XHMMU-
YECKHUX BELIECTB U IpeBpaleHnid. Mero-
Ibl pa3felICHUuss CMeced U OYUCTKU Be-
IIECTB.

[Ipobnembl 6€30MacHOr0 MCIOJIb30BaAHUS
BEIIECTB U XMMHUYECKUX pEaKLUi B CO-
BPEMEHHON JKM3HHU. TOKCHYHBIE, IOPIO-
Yle U B3PbIBOOIIACHBIE BELIECTBA.

Tekymuii KoH-
TPOJIb

5.1.2.

KauecTBeHHbIE peakLMM Ha HEOp-
TaHWYECKHE BEIIECTBA M HOHBI.
WNnentudukanuss  OpraHMYEcKuX
coennHeHuil. KayecTBeHHbIE peak-
UM OpPraHUYECKUX COEIUHEHUN
(Bamanus 33).

KayecTBeHHBIE peakiuy Ha HEOpraHUYe-
CKHE BellecTBa U MoHbl. UnenTudukanus
OpraHuyeckux coenunHeHunil. KauectBen-
HbI€ PEaKUUHU OPraHWYECKUX COEIUHE-
HUM.

Texymuii KoH-
TPOJIb

5.1.3.

IIpaxTukym 7. Pemenue TeCTOBBIX
3amannii 22, 33.

Tekymuii KoH-
TPOJIb

5.2.

Mogyns 2. OO6mue npeacTaBieHus
0 TIPOMBIIIJIEHHBIX CIIOcO0ax To-
JIYUCHUA Ba)KHEUIITNX BCIIIECTB

CIII
WKT
TT

5.2.1.

[TonsTe 0 MeTammypruu: oOIIHe
CIIOCOOBI  TTOJIYYCHHST METAJUIOB.
OOmue HaydHble TPUHIHUIBI XH-
MHYECKOTO  TMPOM3BOJCTBA  (HA

OO6ue cnocoObl MOJMYYEHUS METaJIOB.
Meramnsl B npupoae. Metamutyprus u ee
BUJIBL: MUPO-, TUAPO- U BJIEKTPOMeETal-
JTyprHsL.

Tekymunii KoH-
TPOJIb
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pUMepe MPOMBILIJICHHOTO MOJY-
YeHHUs] aMMHUaKa, CEpHOM KHCIIOTHI,
MeTaHoya). XHUMHYECKOe 3arps3-
HEHHE OKpYXKalolllel Cpeabl U €ro
HOCJIEACTBHSI.

OO01mye TPUHIUITE XUMUYECKON TEXHO-
norun. [IpupoaHble HCTOYHUKN XUMUYeE-
CKHX BEILIECTB.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH
CpPEJIbl U €r0 MOCJEICTBHUS.

5.2.2.

[IpupoHbIE UCTOYHMKHU YTIIEBOO-
pozioB, HX mepepadoTka. Bricoko-
MOJIEKYJIIpHBbIE coeMHeHus. Peak-
UM TOJUMEpPU3alMd U TOJUKOH-
nencaruu. Ilomumepst. I[lnactmac-

Cbl, BOJIOKHA, Kay4yyku (3amaHus
23).

[IpupoaHble UCTOYHHWKHU YTIIEBOJOPOJIOB
u ux mnepepaborka. [IpuponmHeii u 1o-
MyTHBIA HE(PTSIHOHN Ta3bl, UX COCTaB U UC-
[OJIb30BaHUE B HAPOJHOM XO3SHCTBE.
HedTs, ee cocraB u coiicTBa. [IpoayKTh
¢paknuonnoit meperonku HedtH. Kpe-
KHHT ¥ apoMaru3anus He(TEenpoayKTOB.
OxrtanoBoe uyucio OeH3uHOB. CrocoObl
CHW)KCHHSI TOKCHYHOCTH BBIXJIOIHBIX T'a-
30B aBToMOOmiIel. KokcoBaHue kameH-
HOTO YTJIs, TPOJAYKTHl KOKcoBaHus. [1po-
OieMa TONMy4eHUs! KHUAKOrO TOIUIMBA U3

YIS,
[Tonumepsl. OCHOBHBIE TOHSATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:

«MOHOMEpP», «IOJUMEPY», «MaKpoMoJie-
KyJIa», «CTPYKTYPHOE 3BEHO», «CTEIECHb
MMoJIMMEpu3aln», «MOJICKYJIsIpHAd Mac-
ca». CrocoObl MOMy4eHUs MOIMMEPOB:
p€akuuu IMOJIMMEPpHU3al W IMOJIMKOH-
neHcauuu. CTpoeHHe NOJUMEPOB: Ieo-
MeTpudeckas (opMa  MaKpOMOJIEKYJ,
KPUCTANIMYHOCTh U aMOP(HOCTH, cTepe-
operynsipHocTb. llomumepsl opranuye-
ckue U HeopraHuueckue. Kayuykwu.
[Inmactmaccel. Bonokna. buononumepst:
OEJIKM ¥ HYKJIEMHOBbIE KMCIIOTHI.

Tekymuii KoH-
TPOJIb

5.2.3.

[TpakTukym 8. Pemenne TecToBbIX
3aaHui 23.

Tekymuii KoH-
TPOJIb

5.3.

Mogynes 3. Pacuersl mo Xxumuye-
ckuM (QopMyliaM U ypaBHEHUSIM
peaxkuuii

CAII
KT
TT
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5.3.1L

Briuucnenue mMaccbl pacTBOPEHHO-
o BEIIECTBA, COJCPIKAIEToCcs B
OTIpENIeJICHHOM Macce pacTBopa ¢
W3BECTHOM MAaCCOBOM IOJIEH, BEI-
YHCJIEHHE MAacCOBOM MOJM Belle-
CcTBa B pacTtBope. PacueTsl 00beM-
HBIX OTHOIICHHWH Ta30B NP XUMH-
yeckux peakuusx (3aganus 24).

Pacuérel 00BEMHBIX COOTHOIIEHHH I'a30B
MPU XUMHYECKUX PEAKITUSX.

Pacyersl mo xuMu4eckuM (opMyam.
PacueTsl, cBsA3aHHBIE C HOHITHAMH «Mac-
coBag JI0JIs» U «0O0beMHas J0JIs1» KOMIIO-
HEHTOB CMECH.

Tekymuii KOH-
TPOJIb

5.3.2.

TermnoBoit  >PQexT XuMHUECKOH
peaxkuuu. Tepmoxumuueckue
ypaBHeHus. Pacdersl TEIIOBOro
addexra peakuuu (3aganus 25).

PacueTrsl M0 TEpMOXUMHUYECKUM ypaBHE-
HUsIM. Bpruucnenue temioBoro sgdexra
peakIuu Mo TeryioTaM oO0pa3oBaHUs pea-
TUPYIOIIMX BEIIECTB M MPOAYKTOB peak-
1007058

Tekymuii KoH-
TPOJIb

5.3.3.

Pacuersl Macchl BelecTBa MM
o0beMa ra3oB 10 M3BECTHOMY KO-
JUYECTBY BEIIECTBA, Macce WM
00BEMY O/IHOTO U3 YYaCTBYIOIIUX B
peakuuu BeulecTs (3ananus 26).

Pacyérhl MO XUMHUYECKHM YpaBHCHHSIM
Macc, 00BEMOB Tra3000pa3HBIX BEIIECTB
IpH H.y., [0 H3BECTHOMY KOJHYECTBY
OQHOI'O U3 UCXOAHBIX BCIIICCTB

Texymuii KoH-
TPOJIb

5.3.4.

Pacuersl maccel (0ObeMa, KoIMYe-
CTBa BEIECTBA) NPOJYKTOB peak-
1M, €CJIA OJTHO W3 BEIECTB JIAaHO B
H30BITKE (MMEET MPHUMECH), €CIIU
OJTHO M3 BEILECTB JIaHO B BUE pac-
TBOpa C OMpeAeNEHHOW MacCOBOM
JI0JIeH paCTBOPEHHOTO BEIIECTBA.

Brruucnenne maccel uim od6bema Mpo-
JIYKTOB PEaKIMU [0 HW3BECTHOM Macce
WK 00BEMY HCXOJHOTO BEIECTBA, CO-
JIepIKaIIero MPUMECH.

Brruncienus no XuMru4ecKUM YpaBHCHH-
SAM pEaKLUMH, ecau OJHO M3 pearupyro-
X BEUICCTB JaHO B H30BITKE.

Texymuil KoH-
TPOJIb

5.3.5.

PacueTsl MaccoBOl MM OOBEMHOM
JIOJIU BBIXOJIa TIPOJIYKTA PEaKIIUU
OT TEOPETUYECKH BO3MOKHOIO.
Pacuers maccoBoi monu (Macchl)
XHUMHYECKOI0 COCAUHECHUS B CMECH
(Bamanus 39).

Brrunciaenue Macchbl HCXOOHOTO Bellle-
CTBa, €CJIIN H3BCCTCH HpaKTI/I‘IeCKI/Iﬁ BBI-
X0 U MaccoBad O0Jd €ro OT TCOPETUIC-
CKH BO3MOKHOTIO.

Tekymuii KoH-
TPOJIb

5.3.6.

Haxoxnaenne momiexynspHoi ¢op-
Myibl BetecTBa (3amanus 40).

OmnpeneneHue MOJIEKYJIApHONH (HOpMYIIBI
BEIIECTBA 10 MAaCCOBBIM JIOJISIM SJIEMEH-
ToB. Ompenenenue MOJEKYIIpHON ¢op-
MyJBl Ta3000pa3HOrO BeHIecTBA MO W3-
BECTHOH OTHOCHUTEIBHOM IUIOTHOCTH H
MAacCCOBEIM JOJISIM dj1eMeHTOB. 6. Haxox-

Tekymunii KoH-
TPOJIb
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JICHHE MOJIEKYJISIpHOH (opMyJsbl Belie-
cTBa 10 Macce (00bemMy) MPOAYKTOB CIoO-
panus.

5.3.7. | llpaktukym 9. Pemenue tectoBoix | 1 Texkymuii KoH-
3amanui 24-26, 39-40. TPOJIb
6. Paznea 5. IIpakTukym. 3
6.1. Pemienne TecToBBIX 3amaHMil ya- 3 CHII Wrorossiit
ctu 1,2. UKT KOHTPOJIb
TT
Hroro: 66
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10. KonTpoas peaausanuy NporpaMmMsl

B paboueii nmporpamMmme mipeaycMoTpeHacucmema popm KOHmMpOJia ypoeHa 00CHUNCCHUTL YUAUUXCA
u Kpumepuu oyenku. KoHTpOJIb 3HAHUN, YMEHUI M HABBIKOB YYAITUXCS - BOKHEHIINN 3Tan yueOHOro mpoliec-
ca, BBIMOJHIIONINA 00y4arolyto, IPOBEPOYHYIO, BOCIIUTATENBHYIO U KOPPEKTUPYIOLTYI0 QyHKIUU. B CTpyKTy-
pe IporpaMMbl IPOBEPOYHBIE CPEICTBA HAXOAATCS B JIOTUYECKON CBS3M C COJACPKAHUEM Y4€OHOTrO MaTepHuaa.
Peanuzanus MexaHu3ma OLICHKH YPOBHS OOYYEHHOCTH IMPEAINOJaraeT CUCTEMAaTH3aUI0 U 0000IIeHne 3HaHUH,
3aKpeIUIeHNe YMEHUM M HaBBIKOB; MPOBEPKY YPOBHS YCBOCHHUS 3HAHWUU U OBIAJCHUS YMEHHUSIMU U HaBBIKAMH,
3aJJaHHBIMU KaK IUIAaHUpYEMbIe pe3yibTaThl o0yueHus. OHU IPeICTaBIAIOTCS B BUAE TPEOOBAHUMN K MOATOTOBKE
yyalmxcs.
JI1st KOHTPOJISL YPOBHS JOCTHXKEHHUM yJalllUXCs UCIIOIb3YIOTCS TAKUE 6UObl KOHMPOJIA KaK BXOJHOH,
TEKYIIHH, TPOMEXYTOUHBII, UTOTOBbIM KOHTPOJIb; pOpMblL KOHMPOAA: TECTUPOBAHUE.
Kpumepuu oyenuseanusn
1. Ouenka TecToBBIX paboT
[Ipu onleHMBaHNYU UCIIONB3YETCS CIEAYOLIAs IIKaja:
90-100% mpaBUIBHBIX OTBETOB — OIIEHKA «5;
70-89% npaBWIIBHBIX OTBETOB — OLICHKA «4;
69-47% TnpaBUIBHBIX OTBETOB — OLIEHKA «3»;
MeHble 46% NpaBUIIbHBIX OTBETOB — OLICHKA «2».

11. YuedoHO-MeTOAMYECKOE H MaTEePUHAIBHO-TEXHHYECCKOEC o0ecrneyeHue

11.1. Y4yeOHuKH U y4eOHO-MeTOAMYECKHE M0COOHS

Yueonuxu

Jlnia peanuzanuu mporpaMMmsel ucronb3yercs yueOHuku ['abpuensna O.C. Xumus. 8-11 k. : yueb. mis
obmeobpasosar. yupexaenuit / O.C. I'abpuensa. — M.: [Ipoda, 2013., Bxogsmme B DenepanbHblii epeueHb
y4eOHHUKOB B paznien «PekoMeHI0BaHO.
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11.2. DaekTpoHHBIE 00pa30BaTeIbHbIE PECYPChI

1.  chem.reshuege.ru«PEIIY EI'D»: xumus. O0yuatomas cucrema mutpus ['ymuna.
2. http://himege.ru/ege-po-ximii-2015/ O6pa3zoBaTenbHBIi MOPTAI 10 XUMHUH.
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