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IHNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA
YUYEBHOI'O ITPEJIMETA «XUMMUSD»
JIn4yHOCTHBIE pe3yabTaThl:
JInuHocTHBIE pe3ybTAaThl B c(hepe OTHOLIEHUIT 00yualonuxcs K cede, K cBOeMy 310pPOBbI0, K

MO3HAHHUIO cels:

—OpHEHTalMsl 00Yy4aroIUXCsl Ha JOCTHKEHHUE JTMYHOIO CYACThs, PEAIN3alluI0 MO3UTUBHBIX KU3HEHHBIX
HEepCHEKTUB, WHUIMATUBHOCTb, KPEATUBHOCTb, T'OTOBHOCTb U CHOCOOHOCTh K JIMYHOCTHOMY
CaMOOTIPEICIIEHUIO, CTIOCOOHOCTh CTaBUTh LIEJU U CTPOUTH KU3HEHHBIC IIJIaHbI,

—TOTOBHOCTh M CIIOCOOHOCTH 0OecreunTh cebe M CBOMM OJW3KUM JOCTOMHYIO JKM3Hb B TIpOIECCe
CaMOCTOSATEJILHOM, TBOPYECKON U OTBETCTBEHHOU JEATEIbHOCTH;

—TOTOBHOCTh M CHOCOOHOCTh OOYyYaroUIMXCs K OTCTaMBaHHUIO JIMYHOIO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHUs, TOTOBHOCTb M CHOCOOHOCTh BbIPA0AaThIBATh COOCTBEHHYIO MO3HUIMIO IO OTHOLIEHUIO K
OOIIIECTBEHHO-TIOIUTHYECKAM  COOBITHSIM TPOIUIOTO W HACTOSIIETO HAa OCHOBE OCO3HAaHUS M
OCMBICJIEHUS UCTOPUH, TYXOBHBIX [IECHHOCTEH U TIOCTUKEHHUI HAIIEH CTPaHBI;

—TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS K CaMOPa3BUTHIO M CaMOBOCHHMTAHUIO B COOTBETCTBHH C
00111€4eIOBEYECKMMH [IEHHOCTSMU U HJIeJIaMU IPa)IaHCKOrO OOIECTBa, MOTPEOHOCTh B (PU3HMUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHITUIX CHIOPTUBHO-03/JOPOBUTEIBLHOM 1€ATEIbHOCTBIO;

—MpUHATHE W pealu3alys LEeHHOCTeH 310poBoro M Oe3omacHoro oOpas3a KHU3HHM, OepexHoe,
OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY M ICHXOJOTHYECKOMY
3J10POBBIO;

—HEeTpUTHE BPEHBIX IPUBBIUEK: KyPEHUs, YIOTPEOIECHUS aJIKOroJisi, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cdepe oTHOWEeHWH oOyuyawmmuxca k Pocecmn kak k Pogune

(OteuecTBY):

—poccuiickasi HIEHTHYHOCTh, CIIOCOOHOCTD K OCO3HAHUIO POCCUHCKON MACHTUYHOCTH B OJIUKYJIBTYPHOM
COLIMYME, YyBCTBO MPUYACTHOCTH K UCTOPUKO- KyJIbTYPHOH OOIIHOCTH POCCHICKOIO Hapoja U cylpoe
Poccun, natpuoTusM, TOTOBHOCTB K CIIyKeHHIO OTEeUeCcTBy, €ro 3aluTe;

—yBa)X€HUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Niepes POIMHOM, TOpAOCTH 3a CBOU Kpail, CBOXO
Poauny, nponutoe u HacTosIIiee MHOTOHALIMOHAIBHOTO HapoJa Poccun, yBaxkeHHe K TOCYJapCTBEHHBIM
cuMBoIaM (Tep0, ¢iar, THMH);

—(opMHpOBaHUE YBAKEHHUS K PYCCKOMY SI3bIKY KaK rOCyAapcTBEHHOMY si3bIKy Poccuiickoit deneparyu,
SBIISIIOLIEMYCSI OCHOBOM POCCHIMCKOM HMIEHTUYHOCTHM W TJIaBHBIM (DaKTOPOM HAIMOHAJIHHOTO
CaMOOIIPEICIICHHUS;

—BOCIIUTAaHUE YBAXKEHUS K KyJIbType, A3bIKaM, TPAIHLUsAM M OObIYasM HApOAOB, NPOKUBAIOUIMX B
Poccuiickoit @enepanumu.

JInyHOoCTHBIC pe3yJbTaThl B cepe OTHOMIEHUI 00y4armUXCcHd K 3aKOHY, TOCyAApCTBY M K
rpaxaaHCKOMYy 001eCTBY:

—TIPaXXIaHCTBEHHOCTb, TPaKJAaHCKas IO3MLMS AaKTHBHOIO M OTBETCTBEHHOIO YIEHA POCCHMCKOTrO
o0I11eCTBa, OCO3HAIOIIEI0 CBOM KOHCTUTYLMOHHBIE IpaBa M OOSA3aHHOCTH, YB@KAIOIIErO 3aKOH U
IPaBOMOPSIOK, OCO3HAHHO NPUHHUMAIOUIETO TPAJWIMOHHBIC HAIlMOHAJIbHBIE W OOIIEYeOBEUECKUE
IYMaHHCTHYECKHE U IEMOKPATHYECKHE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOLIIECTBEHHON KU3HHU;

—TpU3HAHHE HEOTUYXIAEMOCTH OCHOBHBIX IIPAaB M CBOOOJ YEIIOBEKa, KOTOPHIC MPHHAIICKAT KAKIOMY
OT POXKJEHHS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX IpaB U CBOOOJ 0€3 HapylLIeHUs IpaB U
cBO0OOJ JPYTHX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MPaBa U CBOOO/IbI YENIOBEKA U IpakAaHUHA
COIJIAaCHO OOIIENpPU3HAHHBIM MPUHIMIIAM M HOPMaM MEXJIYHAapOJHOTO IpaBa U B COOTBETCTBHU C
Koncturynuent Poccniickoit ®enepanuu, npaBoBasi ¥ NOJIUTUYECKAsS] TPAMOTHOCTB;

—MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3BUTHUSl HAyKH M OOIIECTBEHHOMH
NPaKTUKH, OCHOBAHHOE Ha JHajiore KyJbTyp, a Takke pa3lIu4HbIX (opM OOIIECTBEHHOTO CO3HAHMA,
OCO3HaHHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

—HUHTEpUOPU3ALINS LEHHOCTEN NEMOKPATUU U COLUAIBHON COJMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY
pEeryJIMpoBaHHIO OTHOILIEHUH B IPYIINE WIN COLMAIBHON OpraHu3aluy;



—TOTOBHOCTh OOYyYalOMUXCA K KOHCTPYKTUBHOMY YYAaCTHIO B MPHHATUU PELICHUH, 3aTParHBalOIUX HX
npaBa M MHTEpPEChl, B TOM 4YHCIE B pa3IMYHBIX (opmax OOLIECTBEHHOW CaMOOPTaHU3AlNH,
caMOyTIpaBJIeHHsI, OOIIIECTBEHHO 3HAUUMOMN JIeSITeIbHOCTH;

—IHPHUBCPKCHHOCTL HACAM HWHTCPHAIIMOHAIIU3MA, ,Z[py)K6bI, paBCHCTBA, B3aWMOIIOMOIINX HAPOHOB;
BOCIIMTAHUC YBAXHUTCIBHOI'0O OTHOIICHWA K HAOUWOHAJIBHOMY OOCTOMHCTBY J'IIOI[GfI, HX YYyBCTBaMm,
PCIUTNO3HBIM Y6e)KZ[eHI/IHM;

—TOTOBHOCTh OOYYAIOIIUXCS TPOTHBOCTOSATH HWJICOJIOTMH JKCTPEMHU3Ma, HAI[MOHAIM3Ma, KCeHO(POoOuH;
KOPPYIIINY; TUCKPUMUHALMU IO COITMATIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U
JIPYTUM HETaTHUBHBIM COLIMATIbHBIM SIBIICHUSIM.

JInuHOCTHBIE pPe3y/bTaThl B c(hepe OTHOLIEHUI 00YUAIOIIHUXCSH C OKPYKAIOIMMHU JIIOAbMM:

—HpPAaBCTBCHHOC CO3HAHUC U IIOBCACHUEC HAa OCHOBC YCBOCHUA O6H.IC‘I€HOB€‘IGCKI/IX HeHHOCTeﬁ,
TOJICPAHTHOTO CO3HAHHA W NOBCACHHUA B IMOJUKYJIBTYPHOM MHUPEC, TOTOBHOCTU U CIIOCOOHOCTU BECTH
Auaaor € ApyruMu JIXOAbMH, HOOCTUTIaTb B HEM B3aMMOIIOHHUMAHUSA, HAXOAWUTb 06H_[I/Ie ocim M
COTPYAHUYATDb IJIA UX JOCTUIKCHUS,

—IHPpUHATUC TYMAHHCTUYCCKHX HCHHOCTCﬁ, OCO3HAHHOC, YBAXHUTCIBHOC M ,Z[O6pO)I(€J'IaTeJ'IBHOC
OTHOIICHHUE K APYIroOMYy YCJIOBCKY, €TO MHCHHUIO, MUPOBO33PCHUIO,

—CIIOCOOHOCTh K COIICPCIKUBAHUIO U (bOpMHpOBaHI/Ie IMO3UTHBHOT'O OTHOHICHHSA K JIFOJAM, B TOM YHCJIC K
JuaM € OrpaHU4YC€HHBIMH BO3MOKHOCTSAMU 3O0POBbA WM HHBAJIHWAAM; 6epe>KHoe, OTBCTCTBCHHOC H
KOMIICTCHTHOC OTHOIICHUEC K (1)I/I3I/IHCCKOMy H TICUXOJOTUYCCKOMY 3A0POBBIO APYTUX JIIOI[Cﬁ, YMCHHEC
OKa3bIBATb IIEPBYIO IMTOMOIIb,

—(hopMHUpOBaHUE BBHIPAKEHHOW B TMOBEICHHHM HPABCTBEHHOW IO3UIIMH, B TOM YHCIE CIHOCOOHOCTH K
CO3HATENLHOMY BBIOOpPY J/J00Opa, HPABCTBEHHOTO CO3HAHWS W TOBEJACHUS Ha OCHOBE YCBOCHHS
00IIeYeTOBEYECKIX IEHHOCTEH U HPABCTBEHHBIX UYBCTB (YECTH, JIOJITA, CIIPABEUIMBOCTH, MUJIOCEP U
U JIPYKEITI00us);

—pa3BUTHE KOMIETEHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMHU, JETHbMHU MJIIAJIIIETO BO3pacTa, B3POCIbIMU
B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOH, yUeOHO-HCCIIeIOBATEIHCKOM, TPOSKTHONW M IPYTUX BUIAX
NeSATEebHOCTH.

JInuyHOCTHBIE pe3yabTaThl B c(epe OTHOWICHHH O0y4alOIIUXCS K OKPY/KAWIeMy MHPY,

’KHBOH NPUPoO/E, Xy10:KeCTBEHHOH KYJIbType:

—MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY, BJIAJICHUE JOCTOBEPHOU HH(OPMAIIHEH O MepPeIOBhIX
JOCTHKEHHUSIX U OTKPBITUSAX MHPOBOW M OTEUYECTBEHHOW HAyKH, 3aHMHTEPECOBAHHOCTb B HAYUYHBIX
3HAHUAX 00 yCTPOHCTBE MHUpa U OOIIECTBA;

—TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKCHUU BCEH
KU3HU; CO3HATEIhHOE OTHOIIEHHWE K HEMPEepPhIBHOMY OOpa30BaHUI0 KaK YCIIOBUIO YCICIIHON
npoecCHOHATEHON 1 00IIIECTBEHHON JIeATEIbHOCTH;

—3KOJIOTUYECKasl KyJIbTypa, OepeKHOE OTHOIICHHS K POIHOM 3eMJyie, MpUpOAHBIM OorarctBam Poccum u
MHpa; TIOHUMAHHWE BIUSHUSA COIMAIBHO-D)KOHOMHUYECKHUX IIPOIIECCOB HAa COCTOSIHHE TPUPOTHON U
COIIMAJIBHOW CpeJbl, OTBETCTBEHHOCTh 3a COCTOSIHME MPUPOJHBIX PECypCcOB; YMEHHS U HaBBbIKU
Pa3yMHOTO TIPUPOJOTIONB30BAHMS, HETEPIIUMOE OTHOIICHHE K JCUCTBHUSAM, TPUHOCSAIIUM BpE
9KOJIOTHH;, PUOOPETEHUE OTBITA YKOJIOT0-HATIPABIEHHOW e TeIbHOCTH;

—3CTETUYECKOE OTHOIIEHUS K MHUpPY, TOTOBHOCTH K ACTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

JInuHoCTHBIE pe3yJbTaThl B c(hepe OTHOLIEHUI 00YyYAIOIIMXCHA K CeMbe U POAUTESIM, B TOM
4yKcsie MOAr0OTOBKA K CeMeifHOM KU3HM:

—OTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMbHM HA OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH
CEMECITHOM KH3HMU,

—TIOJIOKUTENBHBI  00pa3 CceMbH, POAMUTEIHCTBA (OTIOBCTBA M MATEPUHCTBA), WHTEPUOPU3ALIHS
TPAAULIHOHHBIX CEMEMHBIX LIEHHOCTEH.



JInuHOCTHBIE pe3ybTaThl B cepe OTHOLICHUSI 00YUAKOUIUXCH K TPYAY, B cdepe cONMAIbHO-
IKOHOMHUYECKHX OTHOIICHMM:

—YyBaXeHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOE COOCTBEHHOCTH,
—OCO3HAHHBIN BBIOOp Oymyriei mpodeccuu Kak MmyTh W CIOCO0 peann3aniid COOCTBEHHBIX KHU3HEHHBIX
IUIaHOB;
—TOTOBHOCTh OOyHarolmuxcss K TPYIAOBOH NpPOPECCHOHANIBHON MAESITEIbHOCTH KaK K BO3MOXKHOCTH
yYacTHs B PEUICHUH JIMIHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOMEHAIIMOHAIBHBIX TPOOIIeM;
—TOTPEOHOCTh TPYAWUTHCS, YBAXKEHHWE K TPYAy H JIOAIM TpyJAa, TPYIOBBIM JIOCTH)KEHUSIM,
J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILIEHUE K pa3HbIM BUIaM TPYJOBOH 1€ATEIbHOCTH;
—TOTOBHOCTb K CaMOOOCITy>)KMBaHHIO, BKJIKOYasi 00yUEHHE U BBIIIOJHEHHUE JOMAIIHUX 00s13aHHOCTEH.
JIuuHoCcTHBIE pe3yJbTaThl B cdepe (GU3MYECKOro, MCHXOJOTHYECKOr0, COUUAIBHOIO U
aKa/JIeMU4eCcKOoro 0J1arono/y4usi 00y4armuxcs:
¢du3uueckoe, 3MOIMOHAIBHO-IICUXOJIOIMYECKOe, COIMAJIbHOE OJlaronoiaydyue OOyd4aroluxcs B
KU3HU 00pa3oBaTeNbHOM OpraHu3aluy, OUIYLICHHE JeThbMU O€30MaCHOCTH U IICHXOJIOTHYECKOTO
KoMdopTa, HHGOPMAITMOHHON GE30ITaCHOCTH.

MetanpeaMeTHble pe3yabTaThl:
MertanpenMeTHble pe3ysIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeiIbHOI MpOrpaMMbl MPEICTaBICHbI
TpeMsi TPYIIIIaMH YHUBEPCAIbHBIX Y4eOHbIX neiictBuit (Y'Y ).
1. PeryasiTuBHble YHHBEPCAJbHbIE YUeOHbIE 1eHCTBUS
BbinyckHUK HayuuTCs:
—CaMOCTOSITEJIbHO ONPEACIATh LENd, 3a7aBaThb IapaMeTpbl M KPUTEPUH, IO KOTOPBIM MOXKHO
OIIpEAEIUTh, YTO LI€Ib TOCTUTHYTA;
—OLEHUBATh BO3MOXHbIE MOCIEICTBHS JOCTH)KEHUS ITOCTABJICHHOMN LIeNH B JI€ATEIbHOCTH, COOCTBEHHON
AKHU3HU U )KM3HU OKPY’KAIOLIMX JII0JIeH, OCHOBBIBAsICh HA COOOPAKEHUSX ITHUKH U MOpaJIy;
—CTaBUThb U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTENbHON NEATENBHOCTH U KU3HEHHBIX
CUTyaLusX;
—OIIGHUBATh PECYpPChl, B TOM 4YHCIIE€ BpeMs M ApyTrue HeMaTepHajbHbIE PECypchbl, HEOOXOIUMBIE JUIsS
JOCTUKCHHMSI IIOCTABJICHHOM LIEIIN;
—BBIOMpATh MYyTh JOCTM)KEHUS LEJH, IUIAHUPOBAaTh pELICHHE IIOCTABJIECHHBIX 3aJad, ONTUMHU3UPYS
MaTepuaibHbIE U HEMATEPUAJIbHBIE 3aTPaThI;
—OpraHu3oBbIBaTh 3()(PEeKTUBHBINA MOUCK PECYPCOB, HEOOXOIUMBIX JUISl JOCTHIKEHHSI IOCTABICHHOM LIeNH;
—COIIOCTABJIATH ITOJIyYEHHBIN pe3ybTaT AESTEIbHOCTH C IOCTABIEHHON 3apaHee LEbIO.
2. Ilo3HaBaTebHbIE YHHBepCcAJIbHbIE YUeOHbIe 1eHCTBUSA
BbInyCKHUK HAY4YHUTCS:
—HCKaTh U HaXOAUTh 0OOOLIECHHBIE CITIOCOOBI pELICHMs 3a/1a4, B TOM YHCIIE, OCYLIECTBIATh Pa3BEPHYTHIM
MH(GOPMAIIMOHHBIN TIOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIE (yueOHbIE U MIO3HABATEIbHBIC) 3a/1aUH;
—KpPUTHUYECKU OLEHMBATh M HHTEPIPETHPOBATh HMH(GOPMALMIO C Pa3HbIX MO3UIMH, pacro3HaBaTh U
(uKCHpOBATH MPOTUBOPEUHS B MHPOPMAILIMOHHBIX HCTOYHUKAX;
—HCIOJb30BaTh Pa3IMUHbIE MOJEIbHO-CXEMAaTUYECKUE CPEICTBA Ul INPEACTABICHUS CYIIECTBEHHBIX
CBsI3eH M OTHOILEHUH, a TaK)Ke MPOTUBOPEUUH, BBISBJICHHBIX B MH(OPMAIIMOHHBIX UCTOUYHHUKAX;
—HaXOAWTb W INPUBOJWUTH KPUTUYECKHE apryMEHTbl B OTHOIICHHH JEHCTBUH U CYKICHUM APYyroro;
CTHOKOIMHO ¥ pa3yMHO OTHOCHTBCS K KPUTHUECKUM 3aMEUaHHSIM B OTHOILIEHUH COOCTBEHHOTO CY)KJICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;
—BBIXOJUThH 32 PaMKU Y4eOHOTO IMpeaMeTa U OCYHIECTBIIATDH IIeJICHAINPABICHHbIN MOMCK BO3MOXKHOCTEH
JUIs IIAPOKOTO MEPEHOCA CPEACTB U CIOCOOO0B NeHCTBUS;
—BBICTPAaUBaTh MHIMBUAYAIBHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO, YUUTHIBAs OIPAaHUYEHHS CO CTOPOHBI
JPYTUX yYaCTHUKOB U PECYpPCHBIE OTPAHUUYECHMUS;
—MEHSATh U YAEPKUBATh pa3Hble MO3UILINN B TO3HABATENIbHOMN 1€ATEIHHOCTH.
3. KoMMyHHUKaTHBHBbIC YHUBEpPCAJIbHbIC y4eOHbIC AeiiCTBUSA



BorinyckHUK HAy4YuTCH:

—OCYIIECTBIIATh JICTOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3pPOCIBIMU (KaK BHYTPH
o0pa3oBaTeNpHON OpraHM3alliK, TaK W 3a €€ Mpeaeiamu), MoAOUpaTh MApTHEPOB MJS JEIOBOM
KOMMYHHUKAITUH UCXOJIS1 U3 COOOpaKEHUN PE3yIbTaTUBHOCTH B3aMMOJICUCTBHS, a HE JIMYHBIX CUMIIATH;

—TIPU OCYIIECTBICHUH TPYNIIOBOI paboThl OBITh KaK PYKOBOAMTEIEM, TaK M WICHOM KOMAaHJIbI B Pa3HBIX
pousix (TeHepaTop HACH, KPUTUK, HCTIOTHUTENh, BRICTYTAIOIINN, SKCTIEPT U T.1.);

—KOOPJAMHHUPOBATH U BBIMOJHATH PabOTy B YCIOBHUSAX PEaTbHOTO, BUPTYAIHbHOTO U KOMOWHHUPOBAHHOTO
B3aMMOJICUCTBHS;

—pa3BepHYTO, JOTHYHO M TOYHO H3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAaHUEM aJIEKBATHBIX (YCTHBIX U
MMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

—pacro3HaBaTh KOH(IMKTOTCHHBIE CHUTyallMd W TMPEIOTBPAIIATh KOH(IUKTHI 10 WX AaKTUBHOW (a3bl,
BBICTpAaUBaTh JICIOBYI0 W 00pa3oBaTEeNbHYI0 KOMMYHHKAIIUIO, W30eras JUYHOCTHBIX OIEHOYHBIX
CYXICHUH.

NPEIMETHBIE PE3YJIBTATDI:
10 KJIACC
BoinyckHuK Ha 02a30BOM YPOBHE HAYYUTCSH:

—packpbIBaTh Ha MpUMeEpPax Pojb XMMHUU B (JOPMUPOBAHMM COBPEMEHHOW HAy4YHON KapTHUHBI MHpa U B
MIPAKTUYECKON JEATETHHOCTH YETIOBEKa;

—I€MOHCTPUPOBATh HA MIPUMEPaX B3aUMOCBSI3b MEXKIAY XUMHUEH U APYTUMHU €CTECTBEHHBIMH HAyKaMU;

—pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMU4ecKkoro crpoeHus: A.M. bytieposa;

—O0OBSICHATh TIPUYMHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIMIMX MPEACTABICHHH 00 WX COCTaBe W
CTPOCHHH;

—IpPHUMEHATH MpaBUa CUCTEMATHUYECKON MEeXAyHapOAHOW HOMEHKJIATYpbl KaK CPEJCTBa pa3iUyeHUs U
UACHTU(DUKAIIMH BEIIECTB 10 UX COCTaBY U CTPOSHUIO;

—COCTaBIISITh MOJICKYJISIPHBIE W CTPYKTYpHbIE (OPMYIBI OpPraHUYECKUX BEIIECTB KaK HOCHUTENeH
uHPOpMAIIMU O CTPOCHHMU BEIIECTBA, €0 CBOWCTBAX W MPHUHAJICKHOCTH K OIMPEIEICHHOMY Kiaccy
COCIMHEHHIA;

—XapakTepU30BaTh OpPraHUYECKUE BEIIECTBA I0 COCTaBY, CTPOCHUID M CBOWCTBAM, YCTaHaBJIMBATb
MPUYMHHO-CJICACTBEHHBIC CBSI3H MEXKIY JaHHBIMHU XapaKTEPHUCTUKAMH BEIIECTBA,;

—MIpPUBOJUTH TMPUMEPHl XUMHUYECKHX PEAKIHid, pPACKPHIBAIOIINX XapaKTEepPHbIE CBOWCTBA THUITMYHBIX
IpeCTaBUTENIeH KIIaCCOB OPraHMYECKUX BEUIECTB C IENbI0 UX HIACHTU(DUKALNY U OOBSICHEHUS 00IacTH
IPUMCHEHUS;

—TIPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKUX pEaKlIUid Ha OCHOBE 3HAHUM O THIMAax
XUMUYECKOHN CBSI3M B MOJICKYJIAX PEAareHTOB U UX PEAKIIMOHHON CIIOCOOHOCTH;

—UCIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHUUM M XMUMHUYECKHUX CBOMCTBAaX BEHIECTB MJisi 0€30MacHOTro
MPUMEHEHUS B MPAKTUUECKOU J1eATETbHOCTH;

—TPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BaHUS MPOIYKTOB MEepepadOTKH HEPTH U MPUPOIHOTO
raza, BBICOKOMOJICKYJISIDHBIX COEAMHEHUHN (MOJUATHIICHA, CHUHTETUYECKOrO0 KayudyKa, aleTaTHOro
BOJIOKHA);

—MpPOBOAUTH ONBITHI IO PACIIO3HABAHUIO OPraHMYECKHX BEIIECTB: TIUIEPHUHA, YKCYCHOM KHUCIIOTHI,
HENpEeJENIbHbIX JKUPOB, TJIOKO3bl, Kpaxmaja, O€JIKOB — B COCTaBe MHILIEBbIX MPOAYKTOB U
KOCMETUYECKHUX CPEICTB;

—BJIQJIETh TIPABUJIAMHU U TIpUeMaMu 0€30TacHON padoThl ¢ XUMHUYECKHUMU BEIIECTBAMHU U J1aOOpPaTOPHBIM
o0opyI0BaHUEM;

—TPOBOJUTH PacUeThl Ha HAXOXKICHHUE MOJICKYIISIPHON (HOpPMYIIBI YIIeBOAOpOa IO MPOAYKTAM CrOpaHHs
1 TI0 €r0 OTHOCUTEIFHOM TUIOTHOCTH ¥ MACCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIINX B €T0 COCTAB;

—OCYIIECTBIISATh MOWCK XUMUYECKOW HMH(MOpPMAIMK M0 Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynam BEIIECTB;



—KPUTHYECKH OLIEHUBATh W HMHTEPIPETUPOBATh XUMHUECKYI0 HWH(POPMAIMIO, COACPIKAIIYIOCS B
COOOLIEHUAX CPEACTB MaccOBOM MHGpoOpMalMu, pecypcax VHTepHeTa, Hay4YHO-IIOMYJIPHBIX CTaThiIX C
TOYKH 3pEHUsI €CTECTBEHHO-HAYYHOU

—KOPPEKTHOCTHU B LENAX BBISBICHUS OMUOOYHBIX CYKICHUHM U GOopMHUpPOBaHHS COOCTBEHHOMN MO3UIINH;

—TPEJCTABIIATh MYTU PELICHUs TTI00ATbHBIX MPOOJIEM, CTOALINX Mepe]] YeIOBEYECTBOM: IKOJIOTMYECKHUX,

SHEPreTHYECKUX, CHIPHEBBIX, U POJIb XUMUU B PELICHUH 3TUX MPOOJIEM.
BoinyckHuK Ha 0230BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYYHThCS:

—UIIIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUEe U I60NIYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3UYHBIX UCIOPUYECKUX IMAanax ee pa3eumusi;

—UCNONIBb308AMb MEMOObl HAYYHO20 NOZHAHUSA NPU GbINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAMeNbCKUX
3a0ay No U3yYeHuro CeoUCm8s, CnocoH08 NONYYeHUs U PACNO3HABAHUS OP2AHUYECKUX GeUeCma,

—YCMAHABIUBAMb 2eHEeMUUECKYIO C8:3b Medcdy KIACCAMU OpeaHudeckux eeujecmg Ojisi 000CHO8AHUSA
NPUHYUNUATIBHOU  B03MONCHOCMU  NOJYYEHUs OpP2AHUYECKUX COeOUHEHUU 3A0aHHO20 CcOocmasd U
CMpoenusi;

—YCMAaHAaeIU8ams 83aUMOCesa3U Medxcoy (akmamu u meopueu, NPUYUHOU U clledcmeuemM npu auaiuse
NPOONIEMHBIX CUMYAYULl U 0O0CHOBAHUU NPUHUMAECMBIX PeuleHUll Ha 0CHOBe XUMUYEeCKUX 3HAHULL.

11 KIIACC

BoinyckHUK HA 6230BOM YPOBHE HAYYHNTCS:

—PpackpbIBaTh Ha MpUMepax poiib XMMUU B (DOPMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa M B
MPAKTHYECKOH JeITeTLHOCTH YEIIOBEKA;

—JICMOHCTPHUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXKy XUMHEH U IPYTUMHU €CTECTBCHHBIMU HayKaMHU;

—noHuMath pusndeckuii cMbica [lepuoauueckoro 3akona /.M. MenaeneeBa u Ha ero OCHOBE OOBSICHATH
3aBUCHMOCTh CBOWMCTB XHMHYECKHUX JJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT JJICKTPOHHOTO
CTPOCHUS aTOMOB;

—OOBSCHATh MPUYMHBI MHOTO0Opa3vs BEIIECTB HAa OCHOBE OOIUX MpEJICTaBICHHA 00 MX COCTaBe U
CTPOCHUH,

—TPUMEHSThH MPaBUJIa CUCTEMATHUECKOW MEKAYHAPOIHOW HOMEHKIATYPhl KaK CPEICTBA Pa3IHUCHHS U
HICHTH()HUKAITMH BEIIECTB 110 UX COCTaBY U CTPOCHUIO;

—TIpPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKUX pEaKklUMid Ha OCHOBE 3HAHMM O TUHax
XUMHYECKOH CBS3HM B MOJICKYJIaX PEarcHTOB M UX PEAaKIIMOHHON CIIOCOOHOCTH;

—UCTIONB30BaTh 3HAHUS O COCTaBE, CTPOCHHM W XUMHUYECKHX CBOMCTBAX BEHIECTB JJIsi OE30IMacHOTO
MIPUMEHEHUS B IPAKTHYECKOMN JCSITETLHOCTH;

—TPHUBOJIUTH MPUMEPHI MPAKTUICCKOTO WCIOIB30BaHUS MMPOIYKTOB MepepaboTKu HEPTH M TMPHUPOTHOTO
ra3a, BBICOKOMOJICKYJIIPHBIX COCAMHEHHWH (TIONHMATHIICHA, CHHTETHUYECKOTO KaydyyKa, alleTaTHOTO
BOJIOKHA);

—BJIAJICTh NIPAaBUJIAMHU U MPHEMaMH 0€30MacHON paboThl ¢ XUMHUECKUMH BEIIECTBAMH H JIA00OPaTOPHBIM
000pyI0BaHUEM;

—YCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEAKIIMU U CMEIICHHUS XMMHYECKOTO PaBHOBECHS
OT Pa3MUYHBIX (AKTOPOB C IENBIO OMPEICICHUS ONTHUMAJIBHBIX YCIOBHU MPOTEKAHUS XUMHUYECKUX
NPOIIECCOB;

—TPUBOIUTH MPUMEPHI THUIPOJIH3a COJICH B MOBCEAHEBHON KU3HU YEJIOBEKA;

—TPUBOJUTH TPHUMEPHI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUH B MPHUPOAE, MPOU3BOICTBEHHBIX
nporieccax 1 )KU3HEIACSITeIbHOCTH OPTaHN3MOB;

—TPUBOJIUTH MPUMEPHl XUMUUYECKUX PEaKIHi, PACKPHIBAIOIINX OOIIHEe XUMUYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB — METAJUIOB U HEMETAJIIOB;

—BJIQJICTh TPABWJIAMU OE30ITACHOTO OOpAIIEHHUS C €IKHMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH,
CpeICcTBaMU OBITOBOW XMMHH;



—OCYILIECTBIIATh MOMCK XMUMHUYECKOH MH(POpPMALUHU IO Ha3BaHWUAM, HAEHTH(UKATOpaM, CTPYKTYPHBIM
dbopmyam BEUIECTB;

—KPUTHUYECKH OIEHUBATh M HMHTEPIPETUPOBATh XHUMHYECKYI0 HWH(POPMAINIO, COJCPKAIIYIOCS B
COOOIIEHUAX CPEJICTB MAcCOBOW MH(pOpMaIK, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX CTaThIX C
TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON

—KOPPEKTHOCTHU B LEJSX BBISBICHUS OIIUOOYHBIX CYKICHUM U HOopMHUpOBaHHS COOCTBEHHOMN MO3UIINY;

—IPCACTABJIATL ITYTU PCHICHUA r100aJbHBIX HpO6HCM, CTOAINUX IIepea YCIOBCUYECCTBOM: DKOJIOTMYCCKUX,
OHEPICTUYCCKUX, ChIPHEBLIX, U POJIb XUMHUH B PCIICHHUU 3THUX npo6neM.
BbIlIyCKHHK HAa 0a30BOM YPOBHE NMOJYYHUT BO3MOKHOCTb HAYYUTHCH:

—00bACHAMb NpUpody U Ccnocobbl 00pA308aAHUS XUMUYECKOU C8A3U. KOBALEHMHOU (NOJAPHOL,
HeNnoJIAPHOLL), UOHHOLL, MEMANIULECKOU, B000OPOOHOU — C Yelbl0 ONpedeieHUs XUMUYECKOU aKMUBHOCTNU
seujecme;

—YCMAaHasIu8ams 83auUMoCesi3u mexcoy Gakmamu u meopueu, NPUYUHOU U Ccle0cmeuemM npu auaiuse
NPOONEMHBIX CUMYAyUll U 060CHOBAHUU NPUHUMAECMBIX PeUleHUll HA OCHOBE XUMUYECKUX 3HAHUIL.

COIAEPKXAHME YYEBHOI'O IIPE/IMETA
10 KJIACC

OCHOBBI OPraHNMYecKO XMMHUM

IlosiBIeHUE W pa3BUTHE OPraHUYECKOM XMMMM Kak Haykd. IIpeamer opranuueckoi xumuu. Mecto
Y 3HAYEHNE OPraHNYECKON XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COCAVHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTHU.
OCHOBHBIE TIOJIOKEHHUSI TEOPHH XMMHUYECKOTO CTPOSHHUs OpraHudeckux coenuHennii A.M. bytmeposa.
YriepoaHblii CKEJIET OpraHM4ecKoi MoJiekysbl. KpaTHOCTh XMMHMUYECKOH CBSI3U. 3aBUCUMOCTH CBOMCTB
BEIIECTB OT XWMHUYECKOro CTpoeHus Moiekys. M3omepus u uzomepsl. [loHsTHe 0 (yHKIMOHAIBHOU
rpynmne. [IpuHIunsl KiaccupUKalMu OpraHUYecKux coenuHeHui. CHucremaTndeckas MeEXIyHapoaHas
HOMEHKJIaTypa U MPUHIUIBI 00pa30BaHUs Ha3BaHUN OPraHUYECKUX COEAMHEHUN.

Ankanel. Cmpoenue monekyavl Mmemana. 1'OMonoruueckuid psa — ankaHoB. ['omosorw.
Howmenknarypa. M3oMepus yriepogHoOro ckenera. 3aKOHOMEPHOCTH HM3MEHEHHs (PU3MUYECKHX CBOMCTB.
XUMHYEeCKHEe CBOMCTBa (Ha MpUMEpe MEeTaHa M H3TaHa): peakUuu 3aMelleHHUs (rajJoreHupoBaHuUE),
JETUAPUPOBAHUS KaK CIIOCOOBI MOTy4YEHHUsS] BaXKHEUIINX COCTMHEHUH B OpraHuuecKkoM cuHrtese. ['openue
MeTaHa KakK OJMH U3 OCHOBHBIX HCTOYHMKOB TEIIa B IPOMBIIIIEHHOCTH U ObITY. Haxoxaenue B npupoae
U IPUMEHEHUE aJIKaHOB. [lonamue 0 Yyukioaikauax.

Ankensl. Cmpoenue Mmonekyavl smuneHa. I'omonornyeckuil psn ankeHoB. HomeHkiaTypa.
W3omepust yriaepoIHOro CKejleTa M MOJOKEHHUs KpaTHOM CBA3M B MoJieKyJie. XUMHUUECKUE CBOMCTBA (Ha
IpUMepe JTWIEHA): peakuuu MPUCOSAUHEHUs (TaJOreHUpOBaHUE, 2udpuposanue, TUApaTaIys,
2Udpoanoeenuposanue) Kak Croco0 MolydeHus: (YHKIMOHAIbHBIX MPOU3BOJIHBIX YIJIEBOIOPOJIOB,
ropenus. [lonmnMeprsanus 3THIIEHa KaK OCHOBHOE HAIIPABIICHUE €r0 MCHOJb30BaHMs. [lonmdTmiieH kak
KPYITHOTOHHAXXHBIN IPOAYKT XUMHUYECKOI0 POU3BoACTBA. [IpuMeHeHue sTuseHa.

Ankanuensl u kayuyku. [lonarue o0 ankaaueHax Kak yrieBoI0po/ax C IByMs ABOMHBIMH CBSI3SIMHU.
[Tonumepuszauus auBuHWIA (OyTanueHa-1,3) kak cHoco0 MOJY4YeHHMS CHHTETHMUYECKOrO Kaydyka.
HarypanbHbIi 1 CUHTETHMYECKMH Kaydykd. Bynkanmsamus kayuyyka. Pesuna. [IpuMeHeHne kaydyka u
PE3UHBL.

Ankunel. Cmpoenue monekynvl ayemunena. l'omonormueckuil psa ankuHoB. HomeHknaTypa.
W3omepust yriaepoIHOro CKeleTa M MOJIOKEHHUs KPaTHOM CBSA3M B MoJIeKyJie. XUMUYECKUEe CBOWCTBA (Ha
IpUMepe aleTWIECHa): peaklUud NpUcoelnHeHus (TrajloreHUpoBaHUe, 2uopuposanue, TUApATALMS,
eudpozanoeenuposanue) Kak crocod MOITy4YeHUs MOJMMEPOB U JPYTHX IOJIE3HBIX MPOAYKTOB. I'opeHue
aleTUIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH U1l CBAPKU U PE3KU MeTaJLIOB. [[pumenenue
aleTuICHa.



Apenbl. beH3051 Kak MNpeAcTaBUTENb apOMAaTUYECKUX YIIIEBOAOPOAOB. Cmpoenue MoaeKynvl
ben3zona. XUMHUYECKHE CBOMCTBA: peaklUMU 3aMelleHHs (raJloreHUPOBaHUE) KaK CHOCO0 MOJIydeHHUs
XUMUYECKUX CPEACTB 3allUThl PACTCHUM, NPUCOCAUHEHUs (TUAPUPOBAHUE) KaK JOKA3aTeIbCTBO
HEeNpeJeNbHOro Xapakrepa Oen3oina. Peakuus ropenus. [Ipumenenne 6ensona.

Cruptel.  Knaccugukarnusi, HOMEHKIATypa, HW30MEpHs CIOUPTOB. MeETaHOI W 3TaHON Kak
MIPEJICTAaBUTENIN MPEAETbHBIX OJHOATOMHBIX CIHMPTOB. XHUMHUYECKHE CBOMCTBA (Ha MpUMepe METaHOoJIa U
ATAHOJA): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTAaHOBIICHUS HAUYHS THIPOKCOTPYIIIIBI, PEAKIUs C
rajlor€éHOBOJIOPO/IaMU KaK CIOCOO IMOJIy4eHUs PAaCTBOPUTENEH, NErujaparanus Kak croco0 MOTydeHUs
sTHIIeHa. Peakius ropeHust: CoupThl Kak TomnBo. [IpuMenenue Metanosna u 3tanosa. @U3n0I0THYECKOe
JeiicTBIEe METaHOJa U 3TaHOJa HA OPraHU3M YeloBeKa. DTUIICHIVIUKOJb U TIIUIEPUH KaK MPeICTaBUTENH
MpeAeIbHBIX MHOTOATOMHBIX cnUpTOB. KauecTBeHHass peakiysi HAa MHOTOATOMHBIE CHOUPTBI U €€
NpUMEHEHUE U1 paclo3HaBaHMs TJMIEpUHA B COCTaBe KOCMETHYECKHX cpeacTB. [Ipaktuueckoe
MPUMEHEHHUE STUICHTIIUKOJS U TIULEepUHAa.

®enon. Ctpoenue MoJekynbl ¢eHona. B3aumHoe e6nuanue amomos 6 Moaekyie @eHoa.
Xumuueckue ceoticmea: 63aumooelicmseue ¢ Hampuem, 2uopokcudom Hampus, Opomom. llpumeHeHue
deHnona.

Anpnerunpl. Metananb (dbopManbaerua) W dTaHaNb  (aleTalbIeruja) Kak MpeICTaBUTEIH
MpeeNbHBIX albAeTHI0B. KaduecTBeHHBbIE peakiuy Ha KapOOHWJIBHYIO TPYIIy (peakiusi «cepeOpsHOoro
3epKkaia», B3aumojencTeue ¢ ruapokcuaom meau (I1I) u ux npumenenue st oOHapyKEHHs MPeAeTbHBIX
albJIETHUIOB B NPOMBIIUICHHBIX CTOYHBIX BOAAaX. TOKCHMYHOCTH  aibAeruaoB. [IpumeHenue
dopmanbaernia 1 aneTanbAaerua.

KapOoHoBble KHCIOTBL. YKCyCHas KHCIOTa KakK TMpEACTaBUTENb MPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMEpe YKCYCHOM KHCIIOTBI): PEaKIUU C METaJJIaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBAaHUSIMH M COJIIMH KaK IOATBEP:KJICHHUE CXOJCTBA C HEOPraHMYECKUMU
KucnoTamu. Peaknus srepuuKanuy Kak crocod MOTydeHus: CloKHBIX 3¢upoB. [IpuMeHeHne yKcycHOM
kuciotel. [IpeacraBnenue o BhICIINX KapOOHOBBIX KHCIOTaX.

Crnosxxubie 2Qupbl U KUpbl. CII0KHBIE Y3PUPHI KaK MPOIYKTH B3aUMOJICHCTBUSI KAPOOHOBBIX KHUCIOT
co cnuptamu. [IpuMeHnenue ciao0XkHbIX 3(UPOB B MUILEBON U MapproMepHON MPOMBIILIEHHOCTH. JKupbl
KaK CJIOXKHBIE A(DUPBI TIIHIIEPUHA U BBICIINX KapOOHOBBIX KHCIIOT. PacTUTENbHBIC M )KUBOTHBIC JKUPBI, UX
coctaB. Pacmo3HaBaHue pacTUTENBHBIX JKMPOB HAa OCHOBAaHMM UX HENPEAeNbHOr0 Xapakrepa.
[Tpumenenue xupoB. ['UAPOIU3 MM OMBIJICHHE KUPOB KaK CIIOCOO MPOMBILIUIEHHOTO MOJIYYeHHs COel
BBICIIIUX KapOOHOBBIX KUCIIOT. MBIIA KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. MOIOIIHE CBOHCTBA MbLJA.

VYrneBonpl. Knaccudukarmus yrineBogoB. Haxoknmenuwe yrieBogoB B mpupoze. [roko3a Kak
anbaerunocnupt. bposkenue rmokosbl. Caxaposa. [uoponus caxaposvi. Kpaxman U LENI0iI03a Kak
Ouonornyeckrue MojauMepbl. XUMUYECKHE CBOICTBA Kpaxmalia U LEJUII0N03bl (THAPOIIN3, KauyeCTBEeHHAS
peakiusi ¢ MoJA0M Ha KpaxMmall U ee IMPUMEHEHUE i OOHApPYKEHHUs KpaxMmalia B MPOAYKTaX MUTAHUS).
[Ipumenenue u Ouosnoruyeckas poib yrieBofoB. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha IpUMeEpe
aleTaTHOTO BOJIOKHA.

Unentuduxanuss oOpraHUYecKUX COCAMHEHUN. [enemuyeckas c6A3b  MedcO0y  KIACCAMU
opeanuyeckux coeouneruu. TUTTBI XUMUYECKHX PEaKLUUil B OpraHM4ecKol XUMHUH.

AMuHOKUCIOTBI M Oenku. CocTaB W HOMEHKIATypa. AMUHOKHUCIOTHL Kak am(oTepHbIe
opraHmueckue coeianHeHus. llenTuaHas cBs3b. buonormueckoe 3HAUEHHE 0-aMUHOKHUCIOT. OOmacTw
NPUMEHEHUsT aMUHOKHCIOT. benku kak npuponssie Ouomnonumepsl. CocTaB M CTpOeHHE OEIKOB.
XUMHUECKUE CBOWCTBA OENKOB: THIpONM3, JeHarypaius. OOHapyxeHHe OEIKOB NpU IOMOIIU
KayeCTBEHHBIX (I[BETHBIX) peakuuii. [IpeBpamienuss OeiakoB MUINM B OpraHusMe. buonoruyeckue
(byHKINHU OEKOB.

Tumnbl pacyeTHbIX 337124

Haxoxaenne MOJIEKyIsIpHON (OpMyJIbl OPraHMUYECKOTO BEIIECTBA MO €r0 MJIOTHOCTH U MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAILINX B €0 COCTaB, WM 10 MPOAYKTaM CTOpaHHUS.

IIpakTH4eckue padoThI

[Ipaktuueckas pabora Nel «KauecTBeHHOE ompeaeneHue yriepoaa, BOAOpPOAA W XJopa B
OpraHMYECKUX BEIIeCTBAaX» (MHCTPYKTAX M0 TEXHUKE OE30MaCHOCTH)



[TpakTnueckas padota Ne2 «IlomyueHne ykCyCHOM KHCIOTBI U U3yUEHHE €€ CBOMCTB» (MHCTPYKTAXK
10 TEXHUKE 0€30I1aCHOCTN)

[Ipaktuueckas pabora Ne3 «lM3roToBieHue MpuUia pydHOW pabOTHD» (MHCTPYKTAX IO TEXHHUKE
0€301acHOCTH)

[Ipaktuueckas pabora Ned «PemeHme SKcrepUMEHTANBHBIX 3374  HAa  paclo3HaBaHHE
OpPraHMYECKUX BEIIECTB.» (MHCTPYKTaXK IO TEXHUKE 0€30I1aCHOCTH)

11 KVIACC

Teopernyeckue 0CHOBbI XUMHMHU

Crtpoenue BeuiectBa. CoBpeMEHHass MOJIENIb CTPOCHHS aTOMa. DJIEKTPOHHAs KOHGUTypalus aToMa.
OcHnosHoe u 6030yacoenHble cocmoanus amomos. Kinaccupukanus XMMHYECKUX 3JIEMEHTOB (s-, p-, d-
aneMeHThl). OCcOOEHHOCTH CTPOCHUS PHEPreTUUYEeCKUX ypoBHEW atomoB d-anmemeHTOB. [lepmonmueckas
cucrema xumuieckux anementroB [[.M. Menneneesa. @usnueckuit cmeici [lepuoanueckoro 3akona /..
MenneneeBa. IIpuunHbl M 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB JJIEMEHTOB M WX COEIMHEHHUU IO
nepuojiaM M Tpynnam. OJEKTPOHHAs MPUPOJA XUMHUYECKOM CBA3U. DNEKTPOOTPHULATEIIBHOCTh. Buibl
XUMHUUYECKOHN CBSA3M (KOBaJIGHTHAs!, HOHHAsS, METAJUIMUECKast, BOJOPOJIHAS) U MEXaHU3MBI €€ 00pa30BaHMUs.
Kpucmannuueckue u amopguvie eewecmea. Tunvl  Kpucmaiiuyeckux peuwemox  (amomHas,
MONeKYIAPHAA, UOHHASA, MEemalIudecKkas). 3asucumocms Quauuyeckux ceoUcCme eeujecmea Oom muna
Kpucmaniuieckou peuwtemkuy. IIpparHbI MHOr00Opasus BELLECTB.

XUMHYECKHE peakuuu. |'OMOreHHble M TeTeporeHHble peakiuu. CKOpOCTh peakluu, ee
3aBUCHMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOIINX BEIICCTB, KOHIICHTPAIIMHA PEAarupyrOIIuX
BEILLIECTB, TEMIIEpaTyphl, IUIOIIAJN PEAKUMOHHOM TMOBEPXHOCTH, HalW4us Karainuzartopa. Poib
KaTaJu3aToOpoOB B MPHUPOJE M MPOMBIIUICHHOM Npou3BojAcTBE. OOpaTUMOCTh peakiuil. XHUMHUUYECKOe
paBHOBECHE U €r0 CMEIICHHWE MOJ JEHCTBUEM pa3IN4YHbIX (PaKTOpOB (KOHLIEHTPALUS PEareHTOB WM
MPOJYKTOB PEAKIUH, JaBJICHUE, TEMIIepaTypa) I CO3JaHHUS ONTUMAJIbHBIX YCIOBUU MPOTEKAHUS
XUMHUYECKHUX MpoLeccoB. /Jucnepchvie cucmemvl. Ilowamue o konnouodax (3onu, cenu). Hcmumnnole
pacmeopul. Peakiun B pacTBOpax 3JIEKTPOJIUTOB. pH pacTBopa Kak IOKa3aTeslb KUCIOTHOCTU CPEIbI.
['ugponus coneil. 3HaueHue TruAposin3a B OMOIOTMYECKMX OOMEHHBIX mporeccax. OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMH B MPHUPOJE, MPOU3BOJCTBEHHBIX MPOIECCaX U KUZHEIEATCIbHOCTH
opranu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJJIOB TJIABHBIX U
noOOYHBIX MOATPYMNI (Meb, JKEJNe30) U HEMETAJUIOB: BOJOPOJA, KHUCIOPOJa, TaJoreHOB, CEphl, a30Ta,
docdopa, yrmepona, kpemHus. Kopposusi MeTaiioB: BUABI KOPPO3HH, CIOCOOBI 3alIUTHl METAIIIOB OT
KOPPO3HUH. DIeKMpoauU3 pacmeopos u pacniaeos. llpumenenue snekmpoausza 6 npomwviluieHHOCHU.

XuMUA U )KU3Hb

Hayunple Merompl mo3HaHWA B XuUMUW. Mcrounmku xumudeckod wuH(opmanuu. Ilowuck
uHpOpMAIlMU TI0O HAa3BaHUSAM, HACHTUPUKATOpAM, CTPYKTypHbIM dopMyinaM. MoaenupoBaHue
XUMUYECKHX MTPOLIECCOB U ABJICHUM, XUMUYECKUU AHATU3 U CUHME3 KAK METO/Ibl HAyYHOI'O IIO3HAHMSL.

Xumuss u 370poBbe. JlekapcTBa, (QEepMEHTHI, BUTAMHUHBI, TOPMOHBI, MHUHEpATbHBIC BOJIBI.
[Ipo6GyieMbl, cBsi3aHHBIE ¢ IPUMEHEHHEM JIEKaPCTBEHHBIX MpenapatoB. BpeaHbie NpuBBIYKU U (aKTOPHI,
paspymiarmonme 370poBbe (KypeHue, yrnoTpeOlieHHue ajaKorolisi, HapKOMaHwus). ParpoHanbHOE MUTaHUE.
Tuwesvie 0obasxu. OcHoBbl NULUEBOL XUMULL.

XuMHUs B MOBCEAHEBHOMU XU3HU. Morolue u yuctamue cpeactsa. Cpedcmea 60pvboObl ¢ Oblmosuimu
HaceKoMvlMu. penennenmol, uncekmuyuowvl. CpeacTBa JIUYHOM TIMTHEHbl W KocMeTuku. IlpaBuna
0e30macHoi paboThI C €AKUMH, TOPIOYUMH ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEJICTBAMU OBITOBOM XUMHUH.

XHUMHS U CEIBCKOE X03STMCTBO. MHUHEpaIbHBIC M OPTaHUYECKHUE YI0OpEHHUS.

CpeactBa 3a1iUThl paCTEHUH.

Xumuga u dHepretuka. I[IpupoaHble MCTOYHUKH YTiaeBOAOPOJOB. [IpUpOAHBIA M MNOMYTHBIN
He(TSHOM ra3bl, UX cocTaB U ucnoib3oBaHue. CoctaB Hedtu U ee mepepadborka. HedrempomykTsl.
OxktanoBoe uucio OenszuHa. OxpaHa OKpy»Karouleil cpenbl npu HedrenepepaboTKe U TPaHCIOPTUPOBKE
HEPTENPOAYKTOB. AJIbTEPHATUBHBIE UICTOYHUKHU YHEPTHH.

Xumus B crpoutenberBe. Llement. beron. [lonGop onTUMambHBIX CTPOMTENBHBIX MaTEpPHAIOB B
MPaKTUYECKON NeATEIHbHOCTH YETIOBEKA.



XuMus U 3Kojorus. XMMHUYECKOE 3arpsA3HEHUE OKpYJKarolled cpeabl U ero nocieactsus. OxpaHa
rugpocdepsl, T04BbI, aTMOchepbl, (GIopsl U GayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

Tunsl pacyeTHbIX 3a1a4:

PacueTsl MaccoBo 1011 (MAacChl) XUMHUYECKOTO COEIMHEHHSI B CMECH.

Pacuets Macchl (0ObeMa, KOTMYECTBA BEIIECTBA) MPOJYKTOB PEAKLIMH, €CIIA OJTHO U3 BEIIECTB JIaHO
B M30BITKE (MMEET MPUMECH ).

Pacuersl maccoBoil wiM O0OOBEMHOW JOJM BBIXOJIAa NPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOJKHOTO.

PacueTsl 00BEMHBIX OTHOIICHUH Ta30B IPU XUMHUECKUX PEAKIIHAX.

PacueTsl Maccel (00beMa, KOJMYECTBA BEIIECTBA) MPOLYKTa PEAKLUH, €CIIU OJHO U3 BELIECTB JaHO
B BHJIE PACTBOPA C OIIPEIEICHHON MacCOBOM J0JIEH paCTBOPEHHOIO BEILLIECTBA.

Pacuets! TennoBoro a¢dexra peakuuu.

IIpakTH4eckue padoThI

[Tpaktuueckas padora Nel «Ilomyuenue, coOupaHue M pacno3HaBaHUE Ta30B» (MHCTPYKTaX IO
TEeXHHUKE 0€30MacHOCTH)

[Tpaktuueckas pabora Ne2 «MneHTudukanuss HEOpPraHMYECKHX COEIUHEHUN» (MHCTPYKTaX IO
TEXHHUKE 0€30MacHOCTH)

[Tpaktuueckas padora Ne3 «OCHOBBI NUILEBOW XUMUN» (MHCTPYKTaX MO TEXHUKE OE30I1aCHOCTH)

[Tpaktuueckas pabota Ned «XuMHA KOCMETHUECKHMX CpEACTB» (MHCTPYKTaX IO TEXHUKE
0€301acHOCTH)

CBoaHBIi CNIMCOK KOHTPOJILHBIX U MPAKTHYECKUX padoT

KoumponvHuvle pabomoi

10 knacc

Bxonnast koHTposibHas paboTa
KonTponbHas paboTa 3a mepBoe MOIyroue.
KommuiekcHast KOHTpobHas paboTa.

11 kmacc

Bxonnast koHTposibHas paboTa
KonTponbHas paboTa 3a iepBoe MOIyroIue.
Bcepoccuiickas npoepounas paboTa
KomMruiekcHast KOHTpoOJIbHAs padora.

Ilpaxmuyeckue pabomuol

10 kmace

[Ipaktuueckas pabora Nel «KauecTBeHHOE ompeaeneHue yriepoaa, BOAOpPOAA W XJopa B
OpPraHUYECKUX BELIECTBAX» (MHCTPYKTaX IO TEXHUKE 0€30I1aCHOCTH)

[Tpaktuueckas padota Ne2 «IlomydeHue yKCyCHON KHUCIOTHI U U3yYEHHE €€ CBOMCTBY» (MHCTPYKTaX
0 TEXHHUKE 0E30MacCHOCTH)

[Ipaktuueckas pabora Ne3 «lM3roToBieHue Mbuia pydHOM pabOTBHD» (MHCTPYKTaX IO TEXHUKE
0€301acHOCTH)

[Ipaktuueckas pabora Ned «Pemenme 5SKcrepUMEHTANBHBIX 33/7a4  HAa  paclo3HaBaHHE
OpPTraHMYECKUX BEIIECTB.» (MHCTPYKTaX MO TEXHUKE 0€30IacHOCTH)

11 xnacc

[Ipaktuueckas pabora Nel «Ilomyuenue, coOupaHue M pacrmo3HaBaHUE Ta30B» (MHCTPYKTAX IO
TEXHUKE 0€301MacCHOCTH)

[Tpaktuueckas pabora Ne2 «MneHTuduKanus HEOPraHWMYECKHX COCIUHEHUN» (MHCTPYKTaX IO
TEXHUKE 0€3011aCHOCTH)

[Tpaktuueckas padora Ne3 «OCHOBBI MUILEBOM XUMUNY (MHCTPYKTAX IO TEXHUKE OE30MACHOCTH)

[IpakTtuueckass pabora Ned «XuMuUS KOCMETHYECKHUX CPEACTB» (MHCTPYKTaX 10 TEXHHUKE
0e301acHOCTH)
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

/1

Tema pazaena, Tema ypoka

Komnu-
YEeCTBO
4acoB

IIpakTnueckue

padoThI

KonTtponbHbie

paboTe

BBoaueiii uncrpykraxxk no Th. TlosiBieHue u pa3BuTue OPraHM4ECKOr XUMHH
Kak Hayku. IIpeamer opranudeckol XuMHM. XUMHUYECKOE CTPOCHHUE Kak
MOPSIIOK COETMHEHNUSI AaTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.

OCHOBHbBIE TIOJIOKEHHMSI TEOPUU XUMHUYECKOIO CTPOEHHS OPraHU4eCKHX
coequHeHnnii A.M. bytnepoBa. VYriepoAgHBI  CKEJIET OpPraHUYECKOM
MOJIEKYJIbl. KpaTHOCTh XMMHUYECKON CBSI3H.

[98)

Bxonnas konTposnbHas paboTa

3aBUCUMOCTh CBOMCTB BELIECTB OT XHUMHYECKOIO CTPOEHHUS MOJEKYJI.
W3omepust u nzomepsl. [loHsTHE 0 QYHKIMOHANIBHOM rpyme.

[Tpuntunel knaccuukanuu OpraHUYECKUX coeauHeHui. CuctemaTHdecKas
MEXAyHapOJHAas HOMEHKJIaTypa © MPHUHLIUIBI 00pa3oBaHUS Ha3BaHHMA
OPraHMYeCKUX COCTMHEHUMU.

[Tpaktudeckas padora Nel «KauecTBeHHOE ompeiesieHne yriiepoia, BOJopoa
H XJopa B OpTraHUYC€CKUX BCIILIECTBAX» (I/IHCTPYKTa)K II0 TCEXHUKE
0€301MacHOCTH)

Ankanbel. CmpoeHnue monekynivl memara. 1'OMOJOTHYECKUA PsJ aJKaHOB.
I'omomnoru. Homenkiatypa. N3omepus YIJIEPOIHOIO CKeJleTa.
3aKOHOMEPHOCTH U3MEHEHUS (PHU3NICCKUX CBOMCTB.

XuUMHYeCKUE CBOMCTBA (Ha IpUMEpPE METaHa M ATaHA): pPEeaKLMU 3aMEILEHUs
(rajoreHMpoBaHUe), AETHAPUPOBAHUS KaK CIOCOOBI MONyYEHHUsI BaKHEHUIIUX
COEIUHEHHM B OpraHM4YeckoM cHHTe3e. ['opeHne MeTaHa Kak OJMH U3
OCHOBHBIX MCTOYHHUKOB TEIJIa B MPOMBIIIJICHHOCTH U ObITY. HaxoxneHue B
MIPUPOJIE U IPUMEHEHUE AJIKAHOB. [lonamue 0 YUKI0aIKaHax.

Ankenbl. Cmpoenue Mmonekynivl smuieHd. 1'OMOJOTHYECKUNA psAll alIKEHOB.
Homenknarypa. M3omepus yriaepoaHOro CKeneTa W TMOJIOKEHUS KpaTHOM
CBSI3H B MOJIEKYJIE.

10.

XUMHUYECKHE CBOWCTBa (Ha TpUMeEpEe STHIEHA): PEaKIUH IMPHCOCTUHEHUS
(ranoreHupoBaHue, cuopuposanue, TAAPATAINS, 2UOPO2AN0ceHUPOBaHUe) KaK
cnoco0 moiy4deHHss (PYHKIMOHAIBHBIX MPOW3BOIHBIX  YIIIEBOJOPOJIOB,
ropenus. [lonmmepusanms STHICHa Kak OCHOBHOE HAalpaBJICHHE €ro
ucnonb30BaHus. [loaMITHIIEH KaK KPYMTHOTOHHAKHBINA MPOAYKT XUMHUYECKOTO
nponsBosicTBa. [IpumMeneHne sTueHa.

11.

Haxoxnaenue momnekynsipHoil (opMysbl OpraHMYECKOro BEIIECTBAa IO €ro
IJIOTHOCTU U MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOIALIMX B €r0 COCTaB, WIIU IO
MPOAYKTaM CrOpaHus.

12.

Ankamuensl u kaydykd. [loHsThe o0 anmkagueHax Kak yYrieBOAOPOAax C
IBYyMST IBOMHBIME CBsi3siMU. [lonmumepusanus quBuHuia (OyraaueHa-1,3) kak
crnoco®  TMONyd4eHHsT  CHUHTETHUYECKOTO  Kaydyka.  HarypanpHblii U
CUHTETUYECKNN Kaydyku. Bynkanuzanms kayuyka. Pesuna. Ilpumenenwue
KayuyyKa U PE3UHBI.

13.

Anxunbl. Cmpoenue monekynvl ayemunenda. I'oMOIOTHYECKU psijl aIKUHOB.
Homenxnarypa. M3omepust yriepogHOro ckeinera U IOJOKEHUS KpaTHOMN
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CBSI3M B MOJIEKyJie. XMMHUECKHE CBOMCTBA (Ha MpUMeEpe alleTHIICHA): PeaKInu

MIPUCOETUHECHHUS (ranoreHupoBaHHue, euopuposanue, rUipaTanus,
2UO0p02ano2eHUposanue) Kak Crocod TMONy4eHHUs TMOJIMMEPOB U APYTUX
TMOJIE3HBIX MPOIYKTOB. l'openue aleTuieHa KaK HMCTOYHUK

BBICOKOTEMIIEPATYpPHOTO IUIAMEHHM JUISI CBapKd M PE3KH  METaJlUIOB.
IIpuMeHeHue anerusieHa.

14.

Apenbl. beH301 Kak MNpencTaBUTENb apOMaTHYECKHX YTJIEBOAOPOJIOB.
Cmpoenue monexynvt 6enzona. XUMUUYECKHE CBOMCTBA: pPEaKUUH 3aMELICHUS
(raloreHMpOBaHKUE) KaK CIOCOO MOJYyYEHHMsS XMUMHUYECKHX CPEACTB 3allUThI
pacTeHHMi,  OpUCOeNWHEHUs  (TUAPUPOBAHME)  KaK  J0OKa3aTeJIbCTBO
HemnpeAeabHOro Xxapakrepa OeH3zona. Peaknus ropenus. Ilpumenenue
OeH3oa.

15.

KoHnTponpHas pabora 3a IepBoe HOJIyroane

16.

Crouptel. Knaccudukarus, HOMEHKIIATypa, U30Mepusi COUPTOB. MeTaHon U
ATaHOJ KaK IMPEJICTaBUTENIM  TPEJCNbHbIX  OJHOATOMHBIX  CIUPTOB.
XUMHUUECKUE CBOMCTBA (Ha MpUMEpe METaHOoJa M TaHOJIa): B3aUMOACHCTBHE
C HaTpUeM KakK CIOCO0 YCTAaHOBJIEHUS] HAJIMYUS TUIAPOKCOIPYIIIbI, PEAKLHUs C
raJIOT€HOBOJIOPOJaMH KaK CIIOCO0 IMOJIy4eHHsI PACTBOPUTENEH, AeruapaTarys
KaK Croco0 MoiydeHus: 3TuieHa. Peakiust ropeHus: ClupThl Kak TOIUIMBO.
ITpumenenue meraHona U 3TaHoa. PU3NOIOIMUYECKOE AECHCTBHE METAHOJA U
9TaHOJa Ha OPraHU3M YeJIOBEKA.

17.

OTWICHINIUKONIL W TIMLIEPHH  KaK  MPEACTABUTENN  TPEICIIbHBIX
MHOT0aTOMHBIX cHpTOB. KauecTBeHHas peakiivs Ha MHOTOAQTOMHBIE CITUPTHI
U €e MpUMEHEHUE JJIs paclio3HaBaHUs TIIMIIEPUHA B COCTaBE KOCMETUYECKHX
cpencts. [IpakTuyeckoe NpuMEHEHHE STUIICHIJIMKOIS U TIIUIepUHA.

18.

@enon. Ctpoenue MoJekyasl (eHona. Bzaumuoe 6nuAHue amomos 6
monexyne penona. Xumuyeckue ceolucmeda: 63aumMoOoeticmsue ¢ HaAmpuem,
2uopokcudom Hampusi, opomom. llpumenenue dpeHona.

19.

Anpnerunpl. Mertanans (dopManbIerua) W dTaHAIb (alleTalbACTHI) Kak
MPEJICTABUTENIA TIPEJCIbHBIX allbJeTu0B. KadecTBEHHbIC peakIuu Ha
KapOOHWIBHYIO TPYIITY (peaKkius «CepeOpsHOTO 3epKaiay, B3aUMOICHCTBUE C
rugpokcuaoM menu (II) m ux nmpumeHeHHe Uil OOHAPYKCHHS MPeAeIbHBIX
QJIBJICTHJIOB B TIPOMBIIIUICHHBIX CTOYHBIX BOJIAX.

20.

Anpnerunpl. TOKCHYHOCTH anbaeruyoB. Ilpumenenue Qopmanpaeruga u
aleTajIbAeruaa.

21.

KapOoHoBbIE KHCIOTBI. YKCYyCHasi KUCIIOTa KakK MPEICTaBUTENb HpeAeIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWCTBa (Ha IMpHMeEpe
YKCYCHOW KHCIIOTBI): pEaKkIud C MeTaljlaMd, OCHOBHBIMHU OKCHJIAMH,
OCHOBAHHMSIMHU U COJISIMH KaK MOJTBEPKIEHHE CXOJCTBAa C HEOPTaHUYECKUMHU
kucinotamu. Peaknms sTepuduKanMyM Kak Croco0 TONYyYSHHS CIOKHBIX
spupoB. KapOGonoBbie KucinoThl. [IpUMEHEHHE YKCYCHOM  KHCIIOTHI.
[IpencraBineHne O BHICIINX KAPOOHOBBIX KHCIOTAX.

22.

[IpakTnueckast padora No2 «IlomyueHre yKCycCHOM KHUCIIOTBI M HU3Y4YEHHE €€
CBOMCTBY (MHCTPYKTaXX MO TEXHUKE 0€30IaCHOCTH)

23.

Crnosxubie 3¢pupsl 1 xupbl. CinoxHbIe 3(UPBI KaK MPOIYKThl B3aUMOIEHCTBUS
KapOOHOBBIX KHCIOT cO crnuptamu. IIpuMeHeHHe CIOXHBIX 3(QHUPOB B
MUIIeBON U ap(roMepHOI MPOMBIIIEHHOCTH.

24.

Kupbl kak ciiokHbIe 3(QHUPHI TIUIEPHHA U BBICHIMX KapOOHOBBIX KHCIOT.
PactutenbHbIe U )KUBOTHBIE KUPBI, X COCTaB. Pacrno3HaBaHne paCcTUTEIbHBIX
KUPOB Ha OCHOBAHUU WX HENPENENBbHOr0 Xxapakrepa. IIpuMeHeHune »*upos.
I'maponu3 win oMbUIEHHE KHMPOB KaK CHOCOO MPOMBIIIJIEHHOTO IMOJIyYeHHs
coJiel BBICIINX KapOOHOBBIX KHCIIOT.
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25. | MBI Kak cOJIM BBICIIUX KapOOHOBBIX KUCIOT. MoroIie CBOMCTBA MbLIA. 1 1
IIpaktnueckass pabora Ne3 «M3roToBiieHME MbUIa pPYYHOH pabOTHI»
(MHCTPYKTaX 10 TEXHUKE OC30TTaCHOCTH)
26. | YrneBoapl. Knaccudukarus yriaeBogoB. HaxoxieHrne yriieBoJI0B B IPUPOJIE. 1
I'mroko3a kak ampaerupocnupT. bposkenue riroko3sl. Caxaposa. [ uoponus
caxapo3vl. IlpuMenenne u Onosiornyeckasi pojib yrileBOJOB.
27. | Kpaxman u uemnono3a Kak OWOIOTUYECKHE TMONMUMEPhl. XHUMHUYECKUE 1
CBOMCTBAa KpaxMmana M LEJUII0I03bl (TMIPOJN3, KAadeCTBEHHAs pEeaklus C
HomoM Ha Kpaxmal M ee NpUMEHEHHE Il OOHapyKeHus Kpaxmaia B
npoaykrax nutaHus). [loHaTne o0 MCKYCCTBEHHBIX BOJIOKHAX Ha MPHUMEPE
aI[eTaTHOTO BOJIOKHA.
28. | UnenTrduKanus opraHu4ecKux COeIMHEHUN.
29. | Ilpaktnueckas pabora Nod4 «PemieHue »SKCIIEpUMEHTAIBHBIX 3aJad Ha 1
pacro3HaBaHUE OpPraHUYECKUX BEIIECTB.» (MHCTPYKTaX IO TEXHUKE
0€301aCHOCTH)
30. | [enemuyeckasn c6a3b Mmedxcoy Kiaccamu OpeaHudeckux coedunenuu. Turmbl 1
XUMHUYECKHUX PEaKIUi B OpraHNueCKON XUMHUU.
31. | Amunokucnorel U Oenku. CocTaB W HOMEHKJIATypa. AMHHOKHUCIOTBHI Kak 1
amdoTtepHble oprannueckue coenuneHus. Ilentunnas cBs3b. buonoruueckoe
3HaYeHHUE 0-aMUHOKHUCIOT. O0NacTH NPUMEHEHNST aMUHOKHUCIIOT.
32. | benku kak mpupoaHble Ouomomumepsl. CocTaB M CTpOEHHE OENKOB. 1
XuMuyeckne CBOMCTBa OenkoB: ruaponus, neHarypauus. OOHapyxeHHe
OCNTKOB TP TIOMOINM KAaueCTBEHHBIX (IBETHBIX) peakiuii. [IpeBpamieHus
0enKkoB MUIIM B opranu3me. brojornueckue pyHKIUN OEIKOB.
33. | I[IpomexyrouHas arrectanusa. KoMiuiekcHast KOHTpoJibHas paboTta 1
34. | MecTo 1 3Ha4€HHE OPTAaHMYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
11 KVIACC
Ne Tema pasgena, Tema ypoka Komu- | ©
/1 Y4ECTBO E -
wacop | 2 2| £ E
SRR
SE &
g |5
= o
1. | BBouuwiii uncrpykrax no Th. Crpoenue BemectBa. CoBpeMeHHasi MOJEIb 1
CTpOCHHsI aToMa. OIEKTpOoHHas KoHpurypamus aroma. OcHO8HOe U
8030yoHcOEHHble COCMOAHUSL AMOMOS.
2. | Knaccudukanus XuMU4eCKIX 3JIEMEHTOB (s-, p-, d-3memenTtsr). OcoOeHHOCTH 1
CTPOEHHS SHEPTETHUECKUX YPOBHEH aTOMOB d-2JIEMEHTOB.
3. | BxonHas koHTposbHAs paboTa 1 1
4. [lepuonnueckas cucremMa xumuueckux diemeHToB J[.M. Mengeneesa.
Ousnyeckuit cmbich [lepuoanueckoro 3akona .M. Menaeneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB 3JIEMEHTOB W HUX COEAUHEHUN IO
NepUoAaM U IpyTmIiaM.
5. | DieKTpoHHAas MPUPOJIa XUMUYECKOU CBSI3U. DJIEKTPOOTPUILIATEIBHOCTh. BUIbI 1
XUMUYECKON CBsI3U (KOBaJIEHTHAsl, UOHHAs, METaJUIMUecKasi, BOJAOPOIHAS) U
MEXaHHU3MbI € 00pa30BaHMUS.
6. | Kpucmannuueckue u amopghnvie eewecmsa. Tunvl KpUCmMaiiuuecKux 1

pewemox (AmomMHas, MONEKYIAPHAA, UOHHASA, MEMALIUYecKas). 3asucumocms
Qusuueckux ceolicme eewjecmea Om Mund KpUCMAIIUYECKOU peuemKu.
ITprurHbl MHOTOOOpa3us BEILECTB.
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CTpOGHI/Ie BCIICCTBA.

[Tpaktuueckas padora Nel «Ilomydenue, coOupaHue U pacrio3HaBaHUE Ta30BY
(MHCTPYKTaX IO TEXHUKE OC30TaCHOCTH)

Xumuyeckue peakuuu. I'omoreHHsle u rereporeHHsle peakiuu. CKOpocTb
peaxkiuu, ee 3aBUCUMOCTh OT Pa3IUYHbIX (AKTOPOB: MPUPOJIbI PearupyOIINX
BELIECTB, KOHLEHTPALlUU pPEarupyrolux BELIECTB, TEMIIEpPaTyphl, IUIOMIALU
pPEaKIMOHHON MOBEPXHOCTH, HAJIM4UUs KaTaiuzaropa. Poib kaTains3atopoB B
IIPUPOJIE U IPOMBILUIEHHOM IPOU3BOJICTBE.

10.

OO6patuMocTh peakiuil. XWMHUYECKOe PAaBHOBECHE M €ro CMEIICHHUE IO
JEHCTBHEM Pa3IMYHBIX (aKTOPOB (KOHIIEHTPALUS PEareéHTOB MU MPOIYyKTOB
peaknuu, MaBJCHUE, TEeMIlepaTypa) IJs CO3JaHHUS ONTUMAJbHBIX YCIOBHMA
MPOTEKAHUSA XUMHUECKUX MPOLECCOB.

11.

Hucnepcnvle cucmemvl. Ilonamue o konnouoax (3onu, 2eau). Memunnule
Pacmeopul.

12.

PacueTsl MaccoBoit JOJIN (MaCCBI) XHUMHUYCCKOI'o COCIUMHCHUS B CMECH.

13.

PacdeTsl 00bEMHBIX OTHOLIICHHUH T'a30B P XUMHUECKUX PeaKiusix. Pacyers
Macchl (00beMa, KOJIMYeCTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIA OJTHO U3
BEIIIECTB JITAHO B U30BITKE (MMEET IPUMECH).

14.

Peakiun B pacTBOpax 31€KTPOIUTOB. pH pacTBOpa Kak IIOKa3aTellb
KHUCJIIOTHOCTH CPEJIbL.

15.

[Tpaktudeckas padora No2 «VneHTHDUKAIMS HEOPTAHUIECKUX COSTUHEHHID)
(MHCTPYKTaXX IO TEXHUKE 0€30IaCHOCTH)

16.

KonrtposbHas paboTa 3a nepBoe NOJIyroue

17.

Pacuersr maccel (0OBeMa, KOJMYECTBA BEIECTBA) MPOAYKTA PEAKIUH, €CIU
OJIHO M3 BELIECCTB JJaHO B BHUJIE PACTBOpA C ONPEAEICHHOM MAacCOBOM JOJIeH
pacTBOpPEHHOro BemiecTBa. PacueTsl MaccoBOW WM OOBEMHOM JTOJIM BBIXOJA
MPOJIYKTA PEAKIMH OT TEOPETUYECKHA BO3MOXKHOTIO.

18.

I'mpponus conell. 3HaueHWe THAPONIM3a B OHOJOTMYECKUX OOMEHHBIX
nporeccax.

19.

OKHMCIIUTEIbHO-BOCCTAHOBUTEILHEIC pe€aKuuun B IIpHUPOJAC, MMPOU3BOJACTBCHHBIX
mnponeccax M KU3HCACATCIBHOCTH OPraHu3MOB.

20.

OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE CBOMCTBA MMPOCTBIX BEHIECCTB — MCTAJIJIOB
TJIABHBIX M TOOOYHBIX MOJATPYIII (Meb, )KeJIe30) U HEMETaIJIOB: BOJIOPO/a,
KHCIIOpOJia, TAJIOTEHOB, CepHl, a30Ta, (ocdopa, yriepoaa, KPeMHHUSL.

21.

Koppo3ust MeTammoB: BuABI KOPPO3WH, CHOCOOBI 3allUThl METAIOB OT
KOPPO3HH.

22.

Onekmponusz pacmeopoé u pacniaeos. Ilpumenenue 21ekmponusza 6
NPOMbBLULTICHHOCTIU.

23.

Xumust u  3p0poBbe. JlekapcTBa, (pepMEHTHI, BUTAMHMHBI, TOPMOHBI,
MUHepayibHbIe BOAbI. [IpoOiiemMbl, CBS3aHHBIE C MPUMEHEHHEM JICKapPCTBEHHBIX
IIPENapaToB.

24.

Bpennsle mnpuBBIYKM W (PAKTOpPBI, pa3pylIalONIe 370pOBbe (KypeHHeE,
ynotpeOJIeHHe alKorosi, HapkoMaHus). PanmonansHoe nuranue. [luwesvie
0obasxu. OcHOBbL NULLEBOT XUMULL.

25.

[TpakTrueckas padorta Ne3 «OCHOBBI MUIIEBON XUMUW» (MHCTPYKTAX TI0
TEXHHKE 0€3011aCHOCTH)

26.

XuMus B MOBCEAHEBHOM XU3HU. Motorue u yuctaime cpeacrsa. Cpedcmea
O0pbOBI ¢ OBIMOBLIMU HACEKOMBIMU. penellienmul, uncekmuyuowvl. CpeacTa
JMYHOW TMTHEHBI U KOCMeTUKH. [IpaBuiia 6e30macHoi paboThI ¢ €IKHMH,
TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH.

27.

[Tpaktdeckas pabora No4 «XuMHsS KOCMETHYECKHX CPEACTBY» (MHCTPYKTAXK
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110 TEXHUKE 0€301TaCHOCTH)

28. | Becepoccuiickast mpoBepouHas paboTa 1
29. | XuMus U CeNbCKOE XO03iUCTBO. MUHEpabHBIE M OPTaHUYECKHE YI0OpEHUSI.
CpencTsa 3aluThl PACTEHUMN.
30. | Xumus u sHepreTtuka. [IpupoHble UCTOUYHUKH yTieBOAopoAoB. [IpuponHslit 1
Y TIOMYTHBIN HEPTSIHOU Ta3bl, UX COCTaB U Hcmoib3oBaHue. CoctaB HEPTH U
ee mepepaborka. Hedrempomykrel. OktanoBoe umcio OenHzmHa. OxpaHa
OKpyXaromied cpenpl mnpu  HedrenmepepaboTke U TPAHCIIOPTHPOBKE
He(TenmpoayKTOB. ANTbTepHATUBHBIE UCTOYHUKHU YHEPTHUH.
Pacuets! TemnoBoro ¢ dexra peakiuu.
31. | Xumus B crpoutenbscrBe. Llement. beron. [Togbop onTumManbHBIX 1
CTPOUTEIBHBIX MATEPUATIOB B MPAKTUYECKOMN JACSATEIHHOCTH YEIOBEKA.
32. | Xumus 1 3K0y10rusd. XUMMHAYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpe/lbl U €ro 1
nocaenctsus. Oxpana rugpocdepsl, OYBbI, aTMOC(EpHI, QIIOPHI U (PayHBI OT
XUMHUYECKOTO 3arpsi3HEHMSI.
33. | IlpomexxyTounas arrecranus. KoMmmiekcHas KOHTpOJbHas padoTa 1 1
34. | Hayunble MeTOAbl TMO3HaHUS B XUMHH. VICTOUHMKHM  XMMHYECKOM
unpopmanuu. Ilonck wuHboOpManmuum 1O Ha3BaHUSM, HACHTU(DUKATOPAM,
CTPYKTYpHBIM (opMmynaMm. MojenupoBaHHEe XHWMHUYECKHX MPOIECCOB H
SIBIICHUM, XUMUYEeCKUNl aHaaU3 U CUHmMe3 KaK METOJIbl HAyYHOTO MTO3HAHMUS.
OueHo4YHbIE MaTepPHAJIbI
10 kaace
Bxoanasi koHTpoJIbHAsI paboTa
[Tnan paGoTsl
YpoBHU cH0XHOCTH 3a0aHus: b — 6a30Bbiif, [1 — moBbIIEHHBIH, B — BBICOKHIA.
Tunet 3apanuii: KO — 3amganne ¢ kpatkum otBeToM, PO — 3a1anue ¢ pa3BepHyTHIM OTBETOM.
Ne | Kox | KoHTponupyemblil 3J1EMEHT COJIEpKaHUS Tun VYposenb | ban- | Bpems
KBC 3aaa- CIIOX- JIBI BBIIOJI-
HUSA HOCTH HEHUS,
MUH.
1. [1.1 Crpoenne  aroma.  CtpoeHue  3nekTpoHHBIX | KO b 1 2
00oouek aTOMOB nepBbix 20 3JIEMEHTOB
ITepuonuueckoint cucremsl .M. Menneneesa
2. |13 Ctpoenue MOJIEKYI. Xumuyeckas cBs3b: | KO b 1 2
KOBaJ€HTHas (IOJIApHAsT W HEMoJIsIpHas), NOHHas,
MeTaJuInYecKast
3. | 1.4 | BanentHocte xumuueckux saemeHToB. Crenens | KO b 1 2
OKHCJICHUS XMMHYECKUX 3JIEMEHTOB
4. |21 XuMmuyeckass peakuus. YcioBus U npusHaku | KO b 1 2

2.2 | OpoTeKaHUs XUMHMYECKHUX peakuuid. XHMHUYECKUE
ypaBHeHusa. CoxpaHEHHE Macchl BELIECTB IIPH
XUMHYECKHUX peaKuusx. Knaccudukanus
XUMHUYECKUX PEaKUUH IO pa3IvYHbIM IPU3HAKAM:
KOJIMYECTBY M COCTaBY MCXOJHBIX M IIOJYYEHHBIX
BEIIECTB, H3MEHEHHUIO CTENeHen OKHCJICHUS
XUMHYECKHUX 3JIEMEHTOB, IOTJIOLICHHIO U
BBIJIEJICHUIO YHEPTUH
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5. 123 ONeKTpouThl W HeanekTposnuTel. Katmonsr u | KO b 1 2
2.4 | aHMOHBI. DJIEKTPOJIUTUYECKAS TUCCOIUAIUS KUCIIOT,
nIeJI04ei u cojiel (CpeaHmnx)

6. | 1.2.2 | Ilepuoguueckuit 3aKOH AU. Mengeneesa. | KO IT 2 4
3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB 3JIEMEHTOB U
ux COCI[I/IHCHI/Iﬁ B CBsA3U C IIOJIOKCHHUEM B
[leproudeckoil cucTeMe XMMUYECKHX 3JIEMEHTOB

7. | 4.2 | Onpenenenue xapakTepa cpeabl pactBopa kuciot | KO I1 2 4
43 |um wmenoye ¢  TMOMOLIBIO  UHAMKATOPOB.
KauecTBeHHBIE peakuuu Ha HMOHBI B PAacTBOpPE
(xmopun-, cynbdar-, KapOOHaT-MOHHI, HOH
amMmoHus). Ilomydyenue T1a3000pa3HBIX — BELIECTB.
KayecTtBeHHBIE peaknny Ha ra3000pa3HbIC BEIIECTBA
(KUCII0pOJI, BOJOPO, YIIEKHCIBIN Ta3, aMMHAK)

8 3.1 XUMHYECKHE  CBOMCTBA  MIpocThIX  BemecTs. | KO I1 2 4
32 XHUMHYECKHE CBOICTBA CIIOKHBIX BEIIECTB
9. 126 CreneHb OKHCIEHUS XUMHYECKHX  dieMeHTOoB. | PO B 3 10

OKHUCIIUTEIIF W BOCCTAHOBUTEJL. OKUCIUTEIHHO-
BOCCTAHOBUTEJIHHBIC PEAKIINH

10. | 4.5.2 | Beiuucnenue maccoBoil  jgoau  pactBopeHHoro | PO B 3 10
4.5.3 | BemiecTBa B pacTBope. BblunCIEHHE KOJIUYECTBA
BELIECTBA, Macchl WIM  0ObeMa BellecTBa IIO
KOJIMYECTBY BEIIECTBA, Macce WM 00BEeMy OIHOIO
W3 PEareHTOB WJIM MPOJIYKTOB PEaKINU

Kpurepuu onenuBanus
Utoro 17 6anmnos

15-17 GamioB — OTMETKA «5» 11-14 6amnoB — oTMeTKa «4»
7-10 0ay10oB — OTMETKA «3» <7 0aJUIOB — OTMETKA «2»
BapwuanT 1
1. “Ymcao weliTpoHos B arome “*Na pasHo uncay HefiTpOHOB B aTOMe
1) Al
2) Mg
3) "®si
4) “F
2. B XJopHle KalbllMid XHMHYEeCKasd CBA3L
1) wonuan

2) KOBaJICHTHASA NOJAPHAN
3) KOBAJICHTHAA HENOASPHAN

4) MeTAnNNHYeCcKas
3. Crenens oKHCJAeHMA +3 30T NPOABJAET B COEJHHEHHH

1) LigN
2) KNO,
3) KNO,
4) NH,
4. Kakas cxeMma CoOOTBeTCTBYeT peakumnm HedTpannsanmun?

1) N,0,+ K,0 - 2KNO,

2) NaOH + H, 80, —» Na,S0, + H,0
3) 2HCI + Zn = ZnCl, + H,

4) Fe,0, + HCl - FeCl; + H,0
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10.

PN R WD =

JiBa MOnsA KATHOHOB M OJHH MOJb AHHOHOB O0pA3YIOTCHA OPH MOJHOM
ANEKTPONTMTHYECKON AHCCOIHAIHE OAHOIO MO

1) smrpara xkenesa(ll)

2) xnopnja Marsus

3) docdara HaTPHA

4) cyanbara TUTHA

JInsg MArHMA H ANMIOMHMHHSA BEPHBLIMHM SBAAKTCH CAeAYIOIIMe Cyxje-
HUA:

1) snemeHTHl HaxogaTca B ogHOM nepuoge [lepuognveckoi cHCTeMEI
J.H. Mengeneesa

2) ATOMEI MMEKIT OMWHAKOBOE YHC/I0 IPOTOHOR B ANpe

3) obpaayioT seTyune BOAOPOAHLIE COeJHHEHAA

4) ABAAIOTCA METANJIaMM

5) obpaayloT KHCIOTHBIE OKCH/IbI
YCTAHOBHMTE COOTBETCTBHE MEXXAY ABYMA BEIeCTBAMH, B3ATHIMH B BH-

A€ BOAHBIX PACTBOPOB, W PEaAKTHBOM, C MOMOMILI0 KOTOPOTO MOXKHO
Pa3HYHTb 3TH JBA BEIleCTBA.

BEIILECTBA PEAKTHUB
A) MgSO0O,n K,S0, 1) denoadranenn
B) KOH u KCI 2) NaOH
B) K,S0,u K, Si0, 3) HCI
4) BaCl,

YcTaHOBHTE COOTBETCTBHE MesxAY (hopMyJIoii BeulecTBa ¥ peareHTaMH,
€ KaK/JBIM M3 KOTODBIX 3TO BELIeCTBO MOXKeT B3AUMO/IeliCTBOBATE.

GOOPMYIJIA BELLECTBA PEAT'EHTEI

A) S 1) H,S0,, HCI

B) MgO 2) K. CO,, AgNO,

B) CaCl, 3) NaOH, KNO,
4) H,, P

Hcnonsaya merox asnexkTpoEHOro Gananca, paccTaBbTe Koaddwuim-
€HThl B YPABHEHHMH PEaKIIHH, CXeMAa KOTOPO#

NF, + H,0 — HNO; + NO + HF.

OnpejennTe OKHCANTENb H BOCCTAHOBHUTEb.
Briyncanre maccy ocagka, KoTophis o6pasyerca npH B3aaHMoAeficTBHH

10 r 20% -Horo pacTBOpa ruIpOKCHAA HATPpHUA ¢ XxJaopuaom meau(1l).

OTBeThBI
Bapuanr 1

D W — N

14
213
412



10.

YpoBHHU ciioxHOCTH 3afaHus: b — 6a30BbIH, [1 — moBbIIeHHBIH, B — BEICOKHTA.

Hanucann VpaBHeHMH pearkymit, COOTBETCTEYKOII[HE CXeMe npeBpailie-

Hu:

1) Cocrasnen asexkTponnbiii 6ananc:

1 ﬁ"‘-%—bN"‘
2 N“+18-»N"

2) Onpenenés OKMCIHTENE H BOCCTAROBHTEb:
N*' — n okMCAMTENb, M BOCCTAHOBHTEME
3) CocrasnieHo ypasHeHHE DeaKiinm:

3NF,; + 5H,0 = HNO, + 2NO + 9HF

1) Cocrasieno ypapHeHHe PeAKIIHNA:

CuCl, + 2NaOH = Cu(OH), + 2NaCl

2) Onpepeneno KOTHYECTBO BEIECTBA MMAPOKCH/IA HATPHA

m(NaOH)=10-0,2=2r
n(NaOH) =2 : 40 = 0,05 mons

3) Paccumrana macca ruapoxcuaa megu(ll):

n(Cu(OH),) = 0,5n(NaOH) = 0,05- 0,5 = 0,025 moas
m(Cu(OH),)=98-0,025=2,45r

KonTposbHasi pabora 3a nepBoe nmoJyroamue

[Inan paboter

Tunel 3ananuit: KO — 3aganue ¢ kpatkuMm otBeToM, PO — 3a1aHue ¢ pa3BepHyTHIM OTBETOM.

Ne | Kox | KoHTponupyemblil 3JIEMEHT COJIEpKAHUS Tun VYposenb | ban- | Bpems
K3C 3a1a- CIIOXK- JIBI BBITION-
HUS HOCTH HEHUS,
MUH.
1. |3.3 | Knaccudukarus OpraHUYECKUX BemectB. | KO b 1 3
Homenknarypa OpPraHUYECKUX BEIIECTB
(TpuBHANBHAS © MEXKTYHAPOTHAS)
2. | 3.3 | Knaccudukarus OpraHUYECKUX BemectB. | KO b 1 3
Homenknarypa OpPraHUYECKUX BEIIIECTB
(TpuBHANBHAS © MEXKTYHAPOTHAS)
3. |3.1 Teopust crpoeHuss opraHuueckux oeauHeHui: | KO b 1 3
3.2 | romonorus u uzomepus (CTpyKTypHas U
MPOCTPAaHCTBEHHAs). B3auMHOe BIMsHHE aTOMOB B
MOJIEKYJIaX. Tuner  cBA3€ B MOJEKyjdax
OpraHMYecKUX BemecTB. ['MOpuau3anus aTOMHBIX
opOurtaneii yriepona. Pamukan. ®dyHKuuoHambHAsS
rpynna
4. | 3.4 | XapakrepHbie XUMHYECKHE cBoiictBa | KO b 1 3
4.1.7 | yrneBoopoJOB: aJIKaHOB, LIMKJIOAIKAHOB, AaJKEHOB,
JTUEHOB, alIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB
(6enzoma U TOMOJIOTOB O€H30Jla, CTHpOJIA).
OCHOBHBIE CIOCOOBI TIOMYYEHHUS YTIIEBOJIOPOIOB (B
nabopaTopun)
5. | 3.4 | XapakrepHble XUMUYECKHE cBoiicta | KO b 1 3
4.1.7 | yrineBogopo/IOB: aJKaHOB, IIMKJIOAIKAHOB, AJKEHOB,

JTMEHOB, alIKMHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB
(6ensomna W TOMOJIOTOB O€H30J1a, CTHpOJA).




OcCHOBHBIC CIIOCOOBI TOJyYEHHsI YTIIEBOJIOPOJIOB (B
nabopaTopun)

3.4 | XapakTepHble XUMHYECKUE cBoiictBa | KO IT 2 5
4.1.7 | yrieBoIopOJOB: aJKaHOB IHUKJIOAJIKAHOB, AaJKEHOB,
JTUEHOB aJKWHOB, AapOMATUYECKUX YTJIEBOJOPOJIOB
(beHzoma  w rToOMONIOrOB  O€H30JIa,  CTUPOJIA).
Bakneiimume crnocoObl MOMy4YeHHs YTIIEBOJOPOJIOB.
Wonnslii  (mpaBuno B.B. MapkoBHukoBa)
paJuKaIbHBIM MEXaHU3MBbl PEaKIUil B OPraHUYEeCcKOM

XUMHU

3.9 | B3aumocss3b yraeBonopoaos, | KO b 2 5
KHCJIOPOJCOAEPKAILNX U a30TCOAEpXKAIIUX
OpPraHUYECKUX COCIMHEHHUN

1.4.1 | Knaccudukanus XUMUYECKUX  pEeaKIUil B | KO b 1 3
HEOPraHWYeCKOW W OPraHW4eCKON XMMHUHU

3.9 | Peakuupn, NOJATBEpXKJatoIMe  B3auMmocBs3b | PO B 5 15

OpTaHUYCCKUX CO€UHEHMI

Kpurepuu onieHuBanus

Hroro 15 6aiuios

13-15 6amioB — oTMETKa «5» 10-12 6amioB — oTMeTKA «4»
7-9 6anmnoB — oTMETKA «3» <7 6aJTOB — OTMETKA «2%»
Bapwuant 1
YcTaHOBHTE COOTBETCTBUE MEXKTy KJIIACCOM BEIIECTBA U €T0 00IIel (hopMyInoi.
KJIACC BEHIECTBA OBILIAS ®OPMVYIJIA
A) apeHbl 1) CiHaue
b) ankensl 2) C,Ha
B) ankagueHs 3) CiHano
4)  C,Hana
5) C.Hans
YcTaHOBUTE COOTBETCTBHE MEK/y Ha3BaHHEM BEILIECTBA M €T0 KJIACCOM.
HA3BAHUE BEIIECTBA KJIACC BEHHIECTBA
A) ©Oenzon 1) ankaHbI
b) ortunen 2) anKeHsl
B) nwuknonponan 3) ajgKkuHBI
4) apeHbl

5) IUMKIOAJIKaHBI
W3 npennoskeHHOTo TMepevHs BRIOSPUTE JIBa BEIIECTBA, B MOJICKYJIaX KOTOPHIX €CTh aTOMBI YTIIepoaa
B COCTOSIHUHM SP’-THOPUIM3ALIAH:
1) CH=CH 4) CH,=C=CH,
2) CH,=CH, 5) CH;CH>OH
3) CH:—CH>-CH
U3 npeIokKeHHoT0 IepeuHs BEIOEPUTE IBa BEIECTBA, C KOTOPHIMHU PEATUPYET IEHTAH:
2) HBr
3) Cl,
4) HNO,
5) H3PO,
W3 npensosxkeHHOTo 1epedHs BEIOEPUTE J1Ba BEUIECTBA, C KOTOPBIMH pearupyeTr OCH30::
1) CL 4) H,O
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2) KMIIO4
3) 0,

5) NaOH

YcraHoBUTE COOTBETCTBUE MEKY UCXOAHBIMU BEIIECTBAMU U MPOAYKTaMH, KOTOPBIE
MPEUMYIIECTBEHHO 00pa3yloTCs MPU UX B3aUMOJICHCTBHH.

PEATUPVYIOIIMWE BEILECTBA
A) CH;—C=CH + Hyus —

b) CH;—C=CH + Bryus —

B) CH3;-C=CH + H,0 —

I'Y CH;—C=CH + HBrgssy —

B saganHON cxeMme NpeBpalmenni

[MPOAYKT B3AHMOI[EI>1CTBHH
1) CH;—CO-CHs

2) CH;3—CBr,—CHBr

3) CH3;CH>-CH ?

4) CH3;-CH,-CHO

5) CH3;—CHBr—-CH:Br

6) CH;-CBr,-CH
3

X _»CH,NO,

pemecTBaMu X ¥ Y ABAAIOTCH:
1) xapbup xanrenus
2) oxcup asora(ll)

4) BUTpaT BaTpHus
5) asormEas KHcCIOTa

3) kapbua AMIOMHHHSA ;

8. M3 mnpemiokeHHOro IepeduHs BbIOGPUTE JBa THIIA PEAKIMHA, K KOTOPHIM MOYKHO OTHECTH
B3aMIMOJICHCTBHE dTaHA U XJIOPA.
1) peakius MpUCOCTUHEHUS
2) peakius 3aMeIeHUs
3) peakius pajarKaabHas

9. Hanwmmure ypaBHEHHS peaklWid, C TMOMOINBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIIEAYIOIINE
MIPEBPALICHUS:

4) peakius dTepupUKaAINHA
5) peakuus KaTaIUTUYECKast

HNO 3 t

+Cl ,cBer _(ﬁ(p_ -

C — Al4C3 — CHy4 2 1 2 6
[lpu wHammcaHWM ypaBHEHMH pEAKUWH HCIOAB3YHTE CTPYKTYpHBIE (HOPMYJIBI OpPTaHUYECKUX
BEILECTB. X - CH X5

OTBeTHI
Bapuanrt 1

523

425

24

34

13

3216

35

23

PN R LD =

KomnuexkcHast KOHTpoJIbHasi pabdoTa

[Tnan paboTsr
YpoBHU cH0XHOCTH 3a0aHus: b — 6a30BbIi, [1 — moBbIIeHHBIN, B — BRICOKUIA.
Tunsl 3aganuii: KO — 3aganue ¢ kpatkum otBeToM, PO — 3a1aHne ¢ pa3BepHYTHIM OTBETOM.

Ne | Kox | KoHTponmupyeMslii 371EMEHT COACPKAHUS Tun Yposens | ban- | Bpems
K2C 3aja- CIIOK- Il | BBIIOJ-
HUs HOCTHU HEHUS,
MUH.
1 3.3 | Knaccudukanus OpraHUYeCKHUX BeniecTs. | KO b 1 3
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Homenknatypa OpraHUYEeCKUX BEILIECTB
(TpuBHANbHASL U MEXKAYHAPOHAS)

2. 133 Knaccudukanus OpTraHUYEeCKHUX Benrects. | KO b 3
Homenkiarypa OpraHUYEeCKUX BEILIECTB
(TpuBHaNbHAS ¥ MEXTYHAPOIHAS )
3. | 3.5 | XapakTepHble XHMMHYECKHE CBOMCTBa mpenenbHbix | KO b 2
3.6 | OMTHOATOMHBIX U MHOTOATOMHBIX CHUPTOB, (heHona.
4.1.8 | XapakTepHble XMMHYECKHE CBOMCTBA allbJIETUOB,
MpEeACIbHBIX KapOOHOBBIX  KHCIIOT, CJIOYKHBIX
a¢upoB. OCHOBHBIE CIoCOObI MOJTyYEHUS
KHCIIOPOJCOACPKAIINX OPraHUYECKUX COCAMHEHUI
(B mabopartopun).
4. |35 XapakTepHble XHMHUYECKHE CBOWCTBa mpeaenbHbix | KO b 2
3.6 | OMTHOATOMHBIX U MHOTOATOMHBIX CHUPTOB, (heHona.
4.1.8 | XapakTepHble XUMHUYECKHE CBOWCTBA albJETHIOB,
NpeIeNbHBIX KAapOOHOBBIX  KHCJIOT,  CJIOXHBIX
a¢upoB. OcCHOBHBIE CHOCOOBI MOJIyYEHUS
KHUCIIOPOJCOACPKAIIMX OPraHUYECKUX COEAMHEHUI
(B maboparopumn).
5. | 3.5 | XapakTepHble XHMMHYECKHE CBOMCTBa mIpenenbHbix | KO I1 4
3.6 | OAHOATOMHBIX M MHOTOAQTOMHBIX CHHUPTOB, (eHoa,
4.1.8 | aTpaeruios, KapOOHOBBIX KHCIIOT, CJIOKHBIX
3(upoB. Baxneiimme crmocoObl MOy YEHUS
KHUCJIOPOJICOACPKAIINX OPraHWYECKUX COCAMHEHUIN
6. |38 buomornuecku Ba)KHEIE BemiecTBa:  kupsl, | KO b 2
YIJIEBOIBI (MoHOCaxapubl, JUcaxapu/ibl,
MOJINCAXaPHIbl ), OCTTKH
7. | 3.9 | BzaumocBs3b yriaeBonopoaos, | KO b 5
KHUCJIOPOJICOIEPKaIITIX U a30TcofepkKallux
OPraHNYECKHUX COCTMHEHUN
8. | 1.4.1 | Knaccudpukanus XUMUYECKUX  PEeaKIUil B | KO b 3
HEOPraHWYECKON U OpraHNYeCKON XUMHUU
9. 3.9 | Peakuun, MOATBEP)KIAIONINE  B3auMOCBs3b | PO B 15

OpTaHUYCCKUX COCIMHECHUH

Kputepuu onenuBanus
Hroro 15 6amios

13-15 OamIoB — oTMETKA «5» 10-12 6am1oB — OTMETKA «4»
7-9 0a)IOB — OTMETKA «3» <7 0aIoB — OTMETKA «2»
Bapuanr 1
1. YcTaHOBHTE COOTBETCTBUE MEXKTY KJIACCOM BEIIECTBA U €ro o0IIel GopMynoi.
KJIACC BEIIECTBA OBIIAS ®OPMVIIA
A) mnpoctsie H3pHUpHI 1) CiHn2O
b) kapOOHOBBIE KUCIOTHI 2) CyH2:0
B) ampaerums 3) CyH2O
4) C,Hxu0
5) CiHxnnO
2. YcraHoBUTE COOTBETCTBUE MEXKy HA3BAHUEM BEIICCTBA U €0 KIIACCOM.
HA3BAHUME BEILLIECTBA KJIACC BELIECTBA
A) MypaBbHHas KHCIOTa 1) MoHocaxapuabl
b) rnuuepun 2) aucaxapupisl
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D=

B) rmoko3a 3) anpaeruiabl
4) KapOOHOBBIC KHUCIOTHI
5) cnupThl
W3 npey1oskeHHOTO TIepeyHs BBIOEpUTE JiBa BELIECTBA, C KOTOPHIMHU pearupyeT METaHoII:

1) H, 4) CH;COOH
2) KOH 5) Na
3) NaNO;

W3 npemioxkeHHOro mnepeyHsi BbIOEpUTE JIBa BEIIECTBA, C KOTOPBIMU pearupyer MypaBbHHAs
KHCIIOTa:

1) Cl, 4) H,0
2) Cu 5) NaOH
3) CuO

YcTaHOBUTE COOTBETCTBHUE MCKAY pCarupyromumMi BCIICCTBAMU U OPraHNYCCKUM
BEIIIECTBOM — ITPOJTYKTOM 3TOM PEaKIUK: K Ka) 10U MO3UIMH, 0003HAYCHHON OYKBOH,
MoI0EpUTE COOTBETCTBYIOIILYIO TTO3UINIO, 0003HAUECHHYIO U (PPOI.

PEATHPVYIOUIME BEHIECTBA ITPOJIYKT B3AVMOJIEMCTBUA
A) HCOOH u Na 1) aMHMHOYKCyCHasi KHCJIOTa

b) HCOOH u C;HsOH 2) dopmuatr aMMOHUS

B) HCOOH u NH; 3) ¢dopmuat HaTpus

I') HCOOH u Na,COs 4) stundopmuar

5) oTunar Hatpus
6) oaTunamerar
W3 mpeioskeHHOTO TiepedHsi BbIOEpUTE JBa Kiacca BEIIECTB, CBOMCTBA KOTOPBIX IPOSBISET
TIII0KO3a!
1) kapOoHOBast KHUCIOTA 4) benon
2) anmpaerua 5) MHOTOATOMHBIA CITHPT
3) 01HOATOMHBIN CUPT
B saganHON cxeMme NpeBpalmenni

X »CH, —*— CH,;NO,
pemecTBaMu X ¥ Y ABAAIOTCH:
1) xapbup xanenus 4) BUTpaT BaTpHus
2) oxcup asora(ll) 5) asorEas KHcaoTa

3) kapbua AMIOMHHHSA ;
W3 mpemioeHHOro TIepeyHs BBIOCPHUTE JiBa THIIA peEaKkIud, K KOTOPHIM MOXHO OTHECTH

B3aMMO/ICVCTBHUE YKCYCHOM KUCJIOTHI U LIUHKA.

1) peakuusi mpUCOEAMHEHUS 4) peakius dTepuuKaum

2) peakiysi OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS 5) peakuust HeoOpaTHUMast

3) peakuus HEUTpaIU3alUK

Hanummure ypaBHEHuS peakiuil, ¢ IOMOLIbIO KOTOPBIX MOYKHO OCYILECTBUThH CIEIYIOIINE
MIpEBpAILCHHUS:

CoHs — CoHs — C2HsOH — ykeycwnsiit anpaerug — CH3;COOH — CH3COOCH

[Ipy HanMcaHWM ypaBHEHMH peaKkMi HCHONb3YHTe CTPYKTypHbIE (GOPMYJIBI OpraHUYECKUX
BEILIECTB.

OTBeTHI
Bapuanr 1
132
451
45
35
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PN

YpoBHU CHOXHOCTH 3a0aHus: b — 6a30Bbiii, [1 — moBbIIIEHHBIH, B — BRICOKUIA.

3423
25
35
25

11 kaacce

BxoaHasi KOHTpOJIbHAs1 padoTa

[Tnan paGoTsr

Tunsl 3aganuii: KO — 3aganue ¢ kpatkum otBeToM, PO — 3aaH1e ¢ pa3BepHYTHIM OTBETOM.

Ne

Konx
KBC

KonTponmupyeMblii 31€MEHT COAECPKAHUS

Tun
3ama-
HUA

YpoBeHb
CIIOXK-
HOCTH

ban-
JIBI

Bpewms
BBIIIOJI-
HEHUS,
MUH.

33

Knaccudukanus OpraHUYEeCKUX BEILIECTB.
Homenknarypa OpPraHUYeCKUX BEILECTB
(TpuBHaNbHASL U MEXKAYHApOIHAS)

KO

b

2

3.1
3.2

Teopust ~ cTpoeHHMS ~ OPraHMYECKHX COEAMHEHUIL:
TOMOJIOTHS U n3oMepust  (CTpyKTypHas u
IPOCTPAaHCTBEHHas1). B3aumHoe  BIMsHME aTOMOB B
MOJIEKyNax. TUIbI CBA3€H B MOJIEKYJIAX OPraHHMYECKUX
BEIIECTB. [ MOpuaM3alusi ~ aTOMHBIX  opOuTanei
yraepoja. Panvkan. yHKuMoOHaNbHAS rpynna

KO

34
4.1.7

XapakTepHble XHUMHUYECKHUE CBOMCTBa
YIJI€BOAOPOAOB: alKaHOB, IIMKIIOAJIKAHOB, AlKEHOB,
JIMICHOB, AJIKWHOB, apOMAaTHUYECKUX YTJIEBOJIOPOJIOB
(Genzona U TOMOJOroB O€H305la, CTUPOJIA).
OcHOBHBIE C€IOCOOBI TOMY4EHUS YIIIEBOJIOPOJIOB (B
nabopaTopun)

KO

3.4
4.1.7

XapakTepHble XUMHUYECKHE CBOMCTBA YTJIEBOJIOPOAOB:
QJIKaHOB IMKJIOAJIKAHOB, aJIKEHOB, JIMEHOB AJKHUHOB,
apoOMaTUYEeCKNX  yIJIeBOAOpoaoB  (OeH3ona u
TOMOJIOTOB O€H30:1a, cTupoia). Baxueiinme crnocoOsl
nojrydeHust yraeBogoponoB. Honsbni (mpaBuio B.B.
MapkoBHHUKOBA) U paJUKaIbHbIA MEXaHU3Mbl peaKI1i
B OPraHU4eCKO XUMUU

KO

3.5
3.6
4.1.8

XapakTepHble XHMHYECKHE CBOWCTBA MPEAECIBHBIX
OJIHOATOMHBIX ¥ MHOTOATOMHBIX CIIUPTOB, (eHOJA.
XapakTepHble XUMUYECKUE CBOKCTBA aJbIETUIOB,
npeleibHbIX KapOOHOBBIX  KHUCIIOT, CJIOKHBIX
3¢upoB. OCHOBHBIE CIOCOOBI MOy YCHUS
KHUCJIOPOJCOACPKAIINX OPraHUYECKUX COCAMHEHUI
(B maboparopun).

KO

3.5
3.6
4.1.8

XapakTepHble XUMHUYECKHE CBOWCTBA NMPEAECIbHBIX
OJTHOATOMHBIX W MHOTOATOMHBIX CITHPTOB, (eHOINa,
aJbJErua0B, KapOOHOBBIX KHUCJIOT, CJIOKHBIX
3¢hupoB. Baxneiimme cnocoObl MOJTYy4YECHUS
KHCJIOPOJCOAEPKAIIMX OPraHUYECKUX COCAMHEHUIN

KO

3.8

buonornueckn Ba’XHBIC BCIICCTBA: JKUPBHI,

KO
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YTJIIEBOJIBI (MOHOCaxapubl, Jcaxapubl,
TIOJTUCaXapHIbl), OCIIKH

8 139 B3anmocBsa3b yriesogopoaos, | KO b 2 4
KHCJIOPOJICOIEPKALINX U a30TCOAEpXkallnux
OpPraHUYECKUX COCIUHEHUN

9. | 1.4.1 | Knaccudukanus XUMUYECKUX  peaKLUil B | KO I1 2 4
HEOPraHWYECKON W OPraHu4eCKON XMMHUHU

10. | 3.9 | Peaknuu, MOJATBEp)KJAtoIMe  B3auMocBs3p | PO B 5 15
OPraHNYEeCKUX COCTMHEHUN

Kputepuu onennBanus
Hrtoro 18 damios

16-18 0ayuioB — OTMETKA «S5» 12-15 GaiuioB — oTMeTKa «4»
8-11 OamtoB — oT™MeTKa «3» <8 0aJIOB — OTMETKA «2»
BapwuanT 1

1. VYecraHOBHTE COOTBETCTBHE MEXKAY (DOPMYJIOH BemlecTBa M KJIACCOM/TPYNNOil OpPraHudecKHX
coeMHEHMH, K KoTopomy(-0ff) OHO NMPHMHAMJIEXKHT: K KaXAOH mosunuu, ob6ozHaAYEeHHOH OVK-
BOH, MoAGepHUTE COOTBETCTEYIOIIYIO NMO3HIHNI0, 0603EaveHEY0 IHGPOI.

EIIECTB KJIACC/TPVIIIIA

e - OPTAHUYECKHUX COEMHEHUH
A) HOOC—COOH 1) compTh

B) CH;CH,—CO—CHj 2) KeToHEI

B) CH3;CH,0CH; 3) xapboHOBBIE KHCJIOTH

4) npocrtble 3QUPHI
2. W3 mpenioxeHHOTo MepeyuHs BEIOEpUTE /1Ba BEIIECTBA, B MOJIEKYJIaX KOTOPBIX €CTh aTOMBI YIIepoia
B COCTOSIHMH SP°-THOPHIN3ALIUM:
1) CH=CH 4) CH,=C=CH,
2) CH,=CH, 5) CH3:CH>OH
3) CH3—CH,-CH
3. WUs npemloxceHH(ﬁ“o NIepeyHsl BHIOEPUTE JIBA BEIIECTBA, C KOTOPBIMH pearupyer NeHTaH:

1) H;0O '
2) HBr
3) Cl,
4) HNO,
5) HyPO,
4. YcTaHOBUTE COOTBETCTBHUE MCKIAY UCXOOHBIMH BCHICCTBAMH U IIPOAYKTaMH, KOTOPBIC
MMPECUMYIICCTBCHHO O6pa3y1'OTCH IIpu ux B3aHMOI[eI>iCTBHH.
PEATUPYIOIIMWE BEILIECTBA [MPOAYKT B3AHMO]1EI>1CTBHH
A) CHg—CECH + Hz(mé) — 1) CH3—CO—CH3
B) CH3—CECH + Brz(mﬁ) — 2) CH3—CBI‘2—CHBI‘
B) CHz;—C=CH + H,0 — 3) CH3CH>-CH 2
F) CH3—CECH + HBI‘(I,BG) — 4) CH3—CH2—CHD

5) CHs;-CHBr—CH,Br
6) CH3-CBr,-CH
5. 3 MMPECIJIOKCHHOT'O IICPCUYHA BLI6CpI/ITe JABa BCUICCTBA, C KOTOPbIMU péar HUPYCT YKCYCHaAs KHUCJIOTA:

1) H,0 4) AICls
2) Cu 5) NaOH
3) CuO
6. YcTaHoBUTE COOTBETCTBUE MCXKAY pCarupyromumu BEECTBAMU U OPraHUYCCKHUM BCIICCTBOM

— IPOAYKTOM 3TOM peakluu: K KaKJJ0H Mo3uuu, 0003HaueHHOW OyKBOM, moadepure
COOTBETCTBYIOLIYIO IO3ULHI0, 0003HAUEHHYIO HUPPOH.
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10.

O XA W=

PEATUPYIOUIME BEHIECTBA [TPOJIYKT B3AVMO/JIEMCTBUS

A) HCOOH u Na 1) aMHMHOYKCyCHasi KHCJIOTa
b) HCOOH u C;HsOH 2) ¢opmuaT aMMOHHUS

B) HCOOH u NH; 3) dopmuar HaTpHs

'Y HCOOH u Na,COs 4) ostrndopmuat

5) oTmiar HaTpus
6) oTHiIaneTar
W3 mnpeanokeHHOro mepedHs BeIOEpHUTE [Ba Kijacca BEIIECTB, CBONCTBAa KOTOPBIX MPOSBISET
IJII0KO3a:
1) kapOoOHOBAs KHCIIOTA 4) penon
2) anbaerua 5) MHOTOATOMHBIN CIUPT
3) OAHOATOMHBIN CIIUPT
B samanHOl cXemMe npeBpamennii

X » CH, —*—» CH,NO,
pemecTBaMi X u Y ABAAIOTCH:
1) xapbup ransnus 4) BUTpPaAT BaTpHUs
2) oxcup asora(ll) 5) asoTHas KHCJAOTA

3) xapbua anMOMHHHA g

W3 mpennoxeHHOTo TepedyHs BBIOEpUTE JBa THMA pEAKUUH, K KOTOPHIM MOXHO OTHECTH
B3aUMOJICHICTBHE YKCYCHOM KUCIIOTBI U MarHusl.

1) peakiust npuCOeTUHEHUS 4) peakuus yTepupuKanIuu

2) peakiusi OKHCICHUS 5) peakuus HeoOpaTHUMast

3) peakuust HEUTpaIU3alUN

Hanummre ypaBHeHUs peakuuii, ¢ MOMOLIbI0 KOTOPBIX MOXHO OCYLIECTBUTH CIEAYIOIINE
TIPEBpAILCHHS:

C — AlsC3 — CHy +Cl . fiaao .- 5 6 ﬂos_(&kt_@_)

Ilpu wHamucanuu ypaBHenwit peakie#t Culdnonssyiite crpykpubie (GOpPMYIBI  OpraHMIECKUX
BEIIIECTB.

OTBeTHI
Bapuanr 1

324

24

34

3216

35

3423

25

35

25

KonTtpoJsbHasi paboTa 3a nepBoe mojyroame

[Tnan paboTsl

YpoBHU cnoxxHOCTH 3anaHusi: b — 6a30Bbii, [1 — nmoBeIIeHHBIN, B — BEICOKUTA.
Tunel 3aganuii: KO — 3aganue ¢ kpatkuMm otBeToM, PO — 3a1aHue ¢ pa3BepHyTHIM OTBETOM.

No

Koxn | KoHTposnpyeMslil 371EMEHT COAepKaHUs Tun Yposens | ban- | Bpems
K9C 3aja- CIIOK- bl | BBIIOJI-
HUs HOCTH HEHU,
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MHH.

Crpoenue AIEKTPOHHBIX 000JI04eK aTOMOB
9JIEMEHTOB TMEPBBIX YETHIPEX MEPUOJNIOB: S-, p- U d-
JJIEMEHTHI. JJEKTPOHHAs KOH(QUTypalus aroma.
OcHoBHOE M BO30YKIEHHOE COCTOSHHE aTOMOB.

KO

1.2.1
1.2.2
1.2.3
1.2.4

3aKOHOMEPHOCTH H3MEHEHUs XMMUYECKUX CBOICTB
3JIEMEHTOB M HWX COCIMHEHUM 1O TIepuojaM |
rpynnam. OOmiass XapakTepuctuka MeTaiioB [A-
INIA rpynmn B CBSI3U € HX MOJOXKEHHEM B
[Iepronnueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB
J.W. MenneneeBa M OCOOEHHOCTSIMH CTPOCHHS MX
aTOMOB. XapaKTepUCTUKA IEPEXOAHBIX JIEMEHTOB —
MEIId, LIMHKA, XpOMa, XKeje3a — MO0 UX MOJ0KEHUIO
B [leproanueckoi cuCTeME XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa U OCOOCHHOCTSAM CTPOEHHUS HX
aToMoB. O0Imas xapakTepucTuka HemeTamioB [VA-
VIIA rpynn B CB3M C MX IOJOXEHUEM B
[leprionueckoil cucTeMe XUMHUYECKUX DSJIEMEHTOB
J.1. MenneneeBa u OCOOCHHOCTSIMH CTPOCHHS UX
aTOMOB.

KO

1.32

OnexTpooTpunaTenbHOCTh. (CTeneHb OKUCIEHUS U
BAJICHTHOCTh XMMHYECKUX 3JIEMEHTOB.

KO

Crpoenue AIEKTPOHHBIX 000JI04eK aTOMOB
JJIEMEHTOB TEPBBIX YETHIPEX MEPUOJIOB: S-, p- U d-
9JIeMEHThI. DJEKTpOHHas KOHUrypauus aroma.
OcHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMOB.

KO

1.2.1
1.2.2
1.2.3
1.2.4

3aKOHOMEPHOCTH H3MEHEHMs XUMHUYECKUX CBOWCTB
DJIEMEHTOB M UX COEQUHEHMH MO Iepuojam |
rpymmaM. OOmiasi XapakTepucTUKa MeTaioB [A-
IITA rpynmn B CBSI3M € MX IOJOXKEHUEM B
[lepuoauueckoil cucteMe XMMHUECKUX 3JIEMEHTOB
J.. MenpneneeBa U OCOOEHHOCTSIMH CTPOSHHS MX
aTOMOB. XapaKTePUCTUKA IEPEXOJHbIX IJIEMEHTOB —
MeaM, LMHKA, XPOMa, )KeJle3a — M0 HMX IOJIOKEHHUIO
B [lepuoanueckoil cucreMe XUMHUUECKUX 3JIEMEHTOB
JA.W. MenneneeBa M OCOOCHHOCTAM CTPOCHHUS HX
atomoB. O0m1ast xapakTepucTuka HemeTauioB [VA-
VIIA rpynn B cCBS3M C MX IOJOXEHUEM B
[lepuonuueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J.. MenpneneeBa U OCOOEHHOCTSIMH CTPOSHHS MX
aTOMOB.

KO

1.3.2

OnexTpooTpuuaTeNbHOCTh. (CTEneHb OKHUCIEHUS U
BaJICHTHOCTh XUMUYECKHX JJIEMEHTOB.

KO

1.3.2

OnekTpooTpuuaTeNbHOCTh. (CTEneHb OKHUCIEHUS U
BaJICHTHOCTh XUMUYECKHX JIEMEHTOB.

KO

1.3.1
133

KoBanenTnas XUMHYECKas CBSI3b, eé
Pa3HOBUAHOCTH U MEXaHU3Mbl 00pazoBaHUS.
XapaKTepUCTUKU KOBAJICHTHOW CBSI3U (MOJIIPHOCTH
U 3Heprust cBs3u). MoHHas cBA3b Mertaunueckas
CBS3b. Bonoponnas CBSI3b. Bemectsa
MOJIEKYJIAIDHOTO M HEMOJEKYJIPHOTO  CTPOCHHS.
Tun xpucrajuimyeckoil  pem€éTku. 3aBUCUMOCTH

KO
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CBOMCTB BEIICCTB OT UX COCTaBa U CTPOCHMA.

9. | 1.3.1 | KoBaneHTHas XUMHYECKas CBSI3b, eé¢ | KO b 1 3
1.3.3 | pa3HOBUHOCTH u MEXaHU3MBbl 00pa3OBaHMS.
XapakTepruCTUKU KOBAJEHTHOM CBs3U (TMOJSPHOCTD
u sHeprus cBs3u). MonHas cBsa3p Merannnueckas
CBSI3b. Bonoponnas CBSI3b. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO  CTPOCHMSL.
Tun xpucTajuIMyeckoil  pemeéTku. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUSI.

10. | 1.3.1 | KoBameHTHas XHMUYECKast CBSI3b, e¢ | KO b 1 3
1.3.3 | pasHOBUOHOCTH U MEXaHU3MBI OOpa30BaHUS.
XapaKTepUCTUKU KOBAJICHTHOW CBS3U (MOJISIPHOCTH
u sHeprust cBs3u). MoHHas cBA3b Meraunyeckas
CBSI3b. Bonoponnas CBS3b. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPDHOTO  CTPOEHHUSI.
Tun kpucTaJUIMUECKOH  PEIETKU. 3aBUCUMOCTH
CBOJCTB BEILIECTB OT UX COCTaBa U CTPOCHUSI.

11. | 4.1.1 | IlpaBuna paGotel B naboparopuu. Jlabopatopuas | KO b 1 3
4.1.2 | mocyna u obopynoBanue. IIpaBmia Ge3o0macHOCTH
4.2.1 | npu paboTe C €IKUMH, TOPIOYUMU U TOKCUYHBIMHU
BEIIECTBAMH, cpencTBamMu OBITOBOM  XMMHH.
Hayuynbsie  meTonpl  ucclaeAoOBaHUS XUMHUYECKHUX
BEIIECTB W NpeBpamieHuil. MeTtoasl paszaeneHus
cMecel U OUMCTKHU BELIECTB.

12. | 4.3.1 | PacuéTtbl ¢ WUCIOJb30BaHUEM HOHATHA «Maccosasg | PO b 1 4
JIOJISI BEIIECTBA B PACTBOPEY.
13. | 4.3.1 | PacuéTtbl Cc WuCIOIB30BaHUEM HOHATHA «MaccoBasg | PO b 1 4

J0JIs1 BCHICCTBA B PaCTBOPEC».

Kpurepuu onenuBanus
Utoro 22 6anna

19-22 0ayuioB — OTMETKA «S5» 15-18 6amtoB — oTMeTKa «4»
11-14 6ayu1oB — oTMETKA «3» <11 6ayuI0B — OTMETKA «2»
BapwuanT 1

[ns BeinonHenun 3anadnii 1-3 ncnonbayiTe cneaylowwii pag xhuuuecmx ANEeMEHTOB!
1)Ti; 2)CI; 3)N; 4) Zn; 5) C.

OrseTom B 3apaHunax 1-3 ABNAETCA NOCNea0BaTENBHOCTL UKdp, NOA KOTOPLIMK YKa3aHbl XUMN-
YECKWE 3/IEMEHTHI B AaHHOM pRay.

1. Onpe,ue.rm're, ATOMBI KAKHX H3 YVKA3AHHALIX B pALY 3JIeME@HTOB B OCHOBHOM COCTOAHHH cOoaep-
JKAT OAMHAKOBOE YHCJIO BHEIIHHUX JJIEKTPOHOB. danuunTe B I0Jie OTBeTa HOMepa BHGp&HHHX
BJIEMEeHTOB.

2. | A3 ykasaHEBIX B pPAAY XMMHYECKMX 3JIeMeHTOB BHIGepHTe TPH dIeMeHTa-HeMeTaia. Pacmo- |
JIO}KUTEe BHIOPAHHEIE 3JIEMEHTHI B MOPAJKe YMEHBLIIeHHS MX ATOMHOrO paguyca. SalUIIATe B
II0Jie OTBETA HOMEDPA BRIODAHHBIX 3JI€MEHTOB B HVIKHOM II0CIAE€X0BATEILHOCTH.

3. W3 yncna YKa3aHHBIX B pALY 3JIEMEHTOB BHﬁGpHTB ABa 3JIeMeHTa, He INPOABJIAIINHE OTPpHIIA-
TEJbHYIO CTEeI€HbL OKHCJI€EHHA. 3anHIIuTe B MOJie OTBETA HOMepa BHIODAHHEBIX 3JIEMEHTOB.
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HYeckue 3N1eMeHTbl B AaHHOM psigy.

[ns BoINONHEHWA 3a0aHui 4-6 UCNONb3YITE CNEAYIOLLMIA PSIA XUMUYECKUX 3NEMEHTOB:
1)0; 2) Zn; 3) S; 4) Sr; 5) Se.

OTeeTOM B 3afaHuAX 4-6 ABAKETCA NOCNEN0BATENBHOCTL UMGP, NOA KOTOPLIMU YKa3aHbl XMMKU-

4. | Onpenenure, aToMbl KAKUX M3 YKasaHHBIX B PAAY 3JIEMEHTOB B OCHOBHOM COCTOSHHHM HE CO-
JepiAaT HecHapeHHBIX 3JICKTPOHOB. 3AIMINNUTE B IIOJie OTBETA HOMepa BLIOPAHHLIX 3JIEMEHTOB,
5. | A3 yKasaHHBIX B PAAY XUMHYECKHMX 3JIeMEHTOB BhIGepHTe TPH 3JeMeHTa, KoTopuie B Ilepumo-
AudeckoM cucreme Xumudeckux ssemenrtoB .M. MenzeseeBa HaxXomATCA B OXHOM rpynne.
PacronoxuTe BHIODAHHEEIE 3JIEMEHTHI B NMOPAAKE BO3PACTAHMS KHCJIOTHOCTH 00pasyeMbIX MMH
JIETYYHUX BOAOPOAHBIX COeAMHEHHUI. 3aNUINUTE B IOJIe OTBETA HOMepa BhIODAHHBIX 3JIeMEHTOB
B HY>XKHOH nocJiej0BATENLHOCTH.
6. | 3 ykasaHHBIX B pAAY 9J€MeHTOB BmifepHTe ABa 3Je€MeHTa, KOTOphle 006pas3yilT OKCHALI B
CTeNeHN OKHUCJeHUuA +4. 3anUmuTe B 00JIe OTBETA HOMepAa BEIOpAHHBIX 3JIEMEHTOB.
7. YcTaHOBHTE COOTBETCTBUE MEXKYy (POPMYJIION YACTHIIBI M CTETICHBIO OKUCIICHHS a30Ta B HEH:
®OPMYVYIJIA HACTHUILIbBI CTEIIEHb OKHMCJIEHHWA A3OTA
A) NOs )y -3
b) NH.Br 2) -2
B) NO, 3) +2
I NOF 4) 43
5) +4
6) +5
8. | M3 mpeanokeHHOTO IepeuHs BEIIeCTB BHIGEDMTE [BA BEINECTBA, COJAEPIKAIIHME KOBAJEHTHHIE |
HenoJIAPHEIE CBA3H.
1) CH3;COONa .
2) CaCl,
3) NH Br
4) FeS,
5) CH3OLi
0. H3 npennoxesHOro mnepedHs BhIOepHTe ABa BelecTBa, AJA KOTOPHIX XapaKTepHo ofpasosa-
HHE MEeXMOJIeKYIIPHbIX BOKOPOXHBIX CBA3EI.
1) HF
2) CHy
3) H3N
4) CHs
5) Hp
10. | MonekynisspHOE CTPOEHUE UMEET KAKI0€ U3 JBYX BEIIECTB:

1) NH4Cl, CH3NH
2) C;HsOH, CH 2
3) Na,CO3, HNO

4) H,S, CH;COONa

11.

YcTaHOBHTE COOTBETCTBHE MEXKy Ha3BaHHUEM JIAOOPATOPHOTO OOOPYIOBAHUS U €r0 IPUMEHEHUEM:
K KKJOM MO3UIUH, 0003HAUEHHOW OYKBOM, MOI0EPUTE COOTBETCTBYIOIILYIO MO3UIIHIO,
0003HauYeHHYIO [T POIA.

JIABOPATOPHOE OFOPYJZIOBAHUE [NPUMEHEHUE
A) papdoposas yaiika 1) ans B3sITUS HEOONBIIMX MOPIUI
b) Metannuueckuil mmnaTeab CBHIITYYHMX BEILECTB
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B) crynka ¢ nectukom
I') Mmenzypka

2) 15l U3MEIbUEHUS TBEP/IbIX BEILECTB
3) nig ynapuBaHusi pacTBopa

4) nnst u3MepeHus o0bemMa KUIKOCTH
5) ans mepeMenIBaHusl JKUIKOCTEH

12.

13.

Cmemanm 160 r pacTeopa ¢ MaccoBoii aosedt HuTpara Kansnmus 15% wu 40 r pacrsopa ¢ mac-
coBOH gose#t srom e conu 20% . YUemy paBHaA Macca coJIA B no.nyqennom pactBope? (3amu-
HIMTE YUCJIO C TOYHOCTHIO A0 MEJBIX.)

Pacteop conm maccoit 440 r u ¢ maccoBoit aoneit conm 5% oxaaauaM, NpH ITOM B OCAMI0K |

Bunano 10 r comm. OnpegennTe MaccoByio aouio (B %) coam B nojy4eHHOM pacTtsope. (3a-
MHIITATE YMCJ0 ¢ TOYHOCTHIO A0 NeCATHIX.)

WX AN W=

—
W N = O

YpoBHU cH0XHOCTH 3a0aHus: b — 6a30Bsiif, [1 — moBbIIEHHBIH, B — BRICOKUIA.

14
253
14
24
135
35
6144
14
13

3124
32
2,8

OTBeThBI
Bapuant 1

KommniekcHasi KOHTpoJibHast padoTa

[Tnan pa®oTsr

Tunsl 3aganuii: KO — 3aganue ¢ kpatkum otBeToM, PO — 3a1aH1e ¢ pa3BepHYTHIM OTBETOM.

No | Kon | KoHTponupyemblil 3J1eMEHT COIepKaHus Tun VYposenb | ban- | Bpems
K2C 3az1a- CIIOXK- JIbl BBIIIOJI-
HUS HOCTHU HEHUS,
MUH.
I. | 1.1.1 | CoctaB aroma: NPOTOHBI, HEUTPOHBI, 3JEKTpoHHBI. | KO b 2 3
CTtpoeHne >JIeKTPOHHBIX 000JI0YEK aTOMOB
2. | 1.1.2 | Ilepuonuueckuii 3akoH u Ilepuoauueckas cuctema | KO b 1 2
xumudeckux sneMmeHtoB /.M. Menneneesa
3. 1.2.2 | Bungsl XUMHUYECKOU cBs3u.  Bemecrsa | PO b 2 4
1.2.4 | MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHHS.
THUIbl KPUCTAIIMYECKUX PEIIETOK
4. |22 | XapakrepHble = XMMHYECKHE CBoOMcTBa  mpocThix | PO b 2 4
23 BEIIECTB — METAJUIOB M HEMETAJJIOB. XapaKTEepHbIE
24 XUMUYECKHE  CBOWCTBA  OKCHUIOB  (OCHGBHBIX,
aM(}OTEpHBIX, KUCITOTHBIX )
5. 1.3.5 | Peakiiut ~ OKHCIUTEILHO-BOCCTAHOBUTENbHEIE B | PO I1 3 10
HEOPraHUYECKON XUMUU
6. | 2.8 | BzaumocBs3b MEXJIy OCHOBHBIMH kinaccamu | PO I1 3 10
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HEOPraHM4YC€CKUX BCIICCTB

7. 13.1 Knaccudukanus u HoMmeHknatypa opranudyeckux | KO b 2 2
3.2 coequHeHnil.  Teopusi  CTpPOEHHS] OPTaHUYECKHUX
COeIMHEHUM. ['OMoslorMdyeckuii  psAj, TOMOJIOTH.
CtpykTypHas uzoMepusi. Bujapl XUMHUECKUX CBSI3ei
B MOJIEKYJIaX OPTraHUYECKUX COEANHEHUN

8. |33 XapaxkTepHblie XUMHYECKHE cBormcta: | KO b 2 4
3.4 | yrieBoJOpOAOB: alIKaHOB, AJIKEHOB, aJIKaJIUEHOB,
AJIKUHOB, apeHOB; KHUCJIOPOJICOIEPKALIIX

COCIMHEHUI: OJHO- W MHOIOATOMHBIE CIHPTHI,
dbeHoyn, anpAeTUIBI, OJHOOCHOBHBIE KapOOHOBBIC
KUCJIOTBI,  CJIOXHBIE  J(QUPBI, KUPBI, YIJICBOIbL;
A30TCO/ICpPKAIINE BEIICCTBA: aMUHBI, AMHHOKHCIIOTHI
U OenKu

9. |44 | IlpoBeneHue pacy€ToB C UCMHOJIb30BaHWEM MoHATHS | PO b 2 4
«maccoBasi JI0Jsl BEUIECTBA B PaCTBOPE»

Kpurepun oniennBanus
Hroro 19 Gannos

17-19 GayuioB — OTMETKA «S5» 13-16 0ayuioB — oTMETKA «4»
9-12 6aIoB — OTMETKA «3» <9 0aJIOB — OTMETKA «2»
Bapwuant 1
1. Ha pucynke nzobpakena Mojienb aToMa HEKOTOPOT'O XMMHYECKOTO JIEMEHTA.
. ¥
/ P g
"1 P '.\ !
| I («z) | ®
o F
\
Q . l’
~—

PaccMoTpuTe npeioxkeHHy0 MOJIENb U BBITIOJIHUTE CIEAYIOUIUE 3aJaHUs:
1) 3anuImMTe CHMBOJI XUMHUYECKOTO JIEMEHTa, KOTOPOMY COOTBETCTBYET JaHHAS MOJEIb
aToMa;
2) 3anuuImTe HOMEp Meproja U Homep rpynnsl B [lepuoanyueckoil cucreme XUMHYECKUX
aneMeHToB .M. MenaeneeBa, B KOTOPBIX PaCIOI0KEH 3TOT JJIEMEHT, 3apsia SApa;
3) onpexaenuTe, K MeTaJUIaM WM HEMETaJJIaM OTHOCHUTCS IIPOCTOE BEIIECTBO, KOTOPOE
o0pa3yer 3TOT AJIEMEHT.
2. [Tepuoanueckas cuctema XumMuieckux 3meMenToB [[.1. MenneneeBa — 6oratoe XpaHUIHUIIE
MHPOPMALIUU O XUMUYECKUX 3JIEMEHTaX, X CBOMCTBAX M CBOMCTBAX MX COEAMHEHHIA.
Tak, HarTpuMep, U3BECTHO, YTO C YBEJIMYEHUEM MTOPSAKOBOTO HOMEPA XUMUYECKOIO 3JIEMEHTA
paarychl aTOMOB B MEpUOJaX YMEHBIIAIOTCS, a B TPyNNaxX YBEJIUYUBAIOTCS.
VYuuThIBas 3T 3aKOHOMEPHOCTH, PACIIOJIOKHUTE B IOPSAJIKE YMEHBIIECHUS PaJuyCOB aTOMOB
CJICYFOIIHE JIEMEHTHI: aTFOMUHUH, YTIIepo, 00p, KpeMHHA. B 0TBETe 3anMIINTE CUMBOJIBI
3JIEMEHTOB B HY>KHOU ITOCJIEI0BATEIbHOCTH.
3. B npuBeaéHHOI HIDKE TAOIHIIE MPECTABICHB HEKOTOPBIC XapaKTEPUCTUKH METALTUICCKOM
Y HOHHOW BUJOB XUMHUYECKOU CBSI3U.
XuMHuecKkas CBfi3b
MeTanaa4yecKas HonHasn

061J3'30B8Hﬂ ATOMaMH MeTaL'IOB ()GpaaoBaHa aToMaMH Hando/I1ee aKTHBHBIX
MeTalllla H HeMeTallla

Wcnonb3ys ganHyro nH(OpMaLnio, ONpeesnTe, KaKoi B XMMHUUECKOH CBS3U UMEET:
1) kaneiuii (Ca);
2) okcun kanust (K20).
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1. CocTtaBpTe MOJIEKYJIIPHOE ypaBHEHUE peakuu okcuaa xenesa(ll) ¢ consiHoi KkuciaoToi.

2. YKaxuTe, K KaKOMy THUITY (COeTUHEHHUS, Pa3I0KEHHs, 3aMeIlleHUsI, 00OMEHa) OTHOCUTCS 3Ta

peakuusi.
Jlana cxema OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHOW PEAKIIMH:

HCI + CrO3; — Cl, + CrCls + H,O

1. CocTaBbTe AJIEKTPOHHBIN OallaHC ATOM peaKIuu.

2. YKaXuTe OKUCIIHUTENb U BOCCTAHOBUTEI.

3. PacctaBbTe KO3(PUIMEHTHI U 3aMUIINTE MOTYYUBIIEECS YpaBHEHHE PEaKIUu.
JlaHa cxema npeBpanieHumn:

Cu(NO,), » Cu(OH) ,

X ity CuCl,
Hanummre MosieKysipHble YpaBHEHHUS PEAKIHi, C TOMOLIbIO KOTOPBIX MOYKHO OCYIIECTBUTH
yKa3aHHbIE MpeBpalleHusl.

Jlnist BBITIOJTHEHUS 3aJJaHUN 7—8 UCTIONB3YHTE BEIECTBA, CTPYKTYpPHBIE (POPMYJIIbI KOTOPHIX
MIPUBE/ICHBI HUXKE!

1) CHs~t"H—CH, 2) CHy—CHs—CH, 3) CHe=C=(CH

(I»H (F'l
/(')
1) CH—CH=CH 5) CHy~CHy—CZ
OH
W3 npuBe€HHOTO MepeyHst BEHIOEPHUTE BEIIECTBA, KOTOPHIE COOTBETCTBYIOT YKa3aHHBIM
B Ta0MIe Kiaccam/TpynnaM OpraHi4ecKux coeAMHeHN. Beimuimmre popmynsr:

a) ajkuHa; 0) KapOOHOBOM KHUCIIOTHI.

W3 npey10’keHHOr 0 BhIIIE IEPEYHs BELIECTB BEIOEpPUTE T€, KOTOPbIE JOKHBI JOMOIHSTh
cxeMbl peakiinil. CocTaBbTe ypaBHEHUS ITHX PEAKIIHIA:

1) + H,0 - H_—t-(. H,
)

-0
2) + Na,CO, = (H=( H,—(\/ + H,O + CO,
: (O Na

Jlj1 IpUroTOBIEHHUS] MApUHAA0B BMECTO YKCyCa MOXHO UCI0JIb30BaTh 0,25%-HbIN pacTBOp
JMMOHHOM KUCIIOThI. PaccunTaiite Maccy TMMOHHOM KUCIIOTBI U Maccy BOJIbl, KOTOphIE
HeoOxoauMmeI 1715t ipuroToBiieHns 400 r Takoro pacTBopa. 3anmuiIuTe MOAPOOHOE PEIICHUE
3aJauu.

OTBeTHI
Bapuanr 1
)F
2)2,7,+9
3) HemeTasI
Al-Si—-B-C

1) MeTannueckas

2) noHHAA

FeO + 2HCI = FeCl, + H,O

oOMeH

12HCI + 2CrO3 — 3Cl, + 2CrCl3 + 6H20

B:2Cl"'-2e —» CL,° 3

0:Cr*+3e—>Cr3 2

CuO + 2HCI = CuCl; + H,O

CuCl; + 2AgNO3 = Cu(NO3), + 2AgCl

Cu(NOs3); + 2NaOH = Cu(OH), + 2NaNO
3

31



a)3; 06)5
J1y1s1 BBITIOSTHEHUS 3a/IaHUI 7—8 MCTIOJB3YHTE BEIIECTBA, CTPYKTYPHBIE (DOPMYJIIBI KOTOPBIX
MIPUBE/ICHBI HIKE:

1) CH—CH—CH, 2) CHy=C Hf-tili_ 3) CHa=~C=CH
OH Cl
/l')
4) CH—CH=CH 5) CH=CH+—~CZ"
T i

W3 npuBe€HHOro nepeyHst BIOEPHUTE BEIECTBA, KOTOPbIE COOTBETCTBYIOT YKa3aHHBIM
B TaOJuUIE KiaccaM/TpyInaM OpraHuYecKuX COeAUHEHUN. Bpinmummte popmyIb:

a) ajgkuHa; 0) KApOOHOBOM KUCIOTHI.

CH3—-C=CH + H,0 = CH3-CO-CH

2CH3-CH2-COOH + NaxCO3 = 2CH3-CH»-COONa + H20 + CO
m(xkucnote)=400%0,0025=1(r) 2
m(Boae1)=400-1=399(T)
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