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1. IACHOPT PABOYE MPOT'PAMMBI JUCLIUITJINHBI
.02 Xumusi

1.1. O6aacTp npuMeHeHHs POrPaMMBbl

Pabouast mporpaMma TUCHHMIUIMHBI «XUMUS» SBIISETCA YaCThIO OCHOBHOW MpodecCHOHAlb-
HOW 00pa3oBaTebHON MPOTPaAMMBI MOATOTOBKH CIICIUAINCTOB CPEIHEr0 3BEHA IO CHEIHAIBHO-
ctaM 19.02.07 TexHOIOTHSI MOJIOKA M MOJIOYHBIX MPOAYKTOB, 19.02.08 TexHONIOTH MsIca M MICHBIX
npoaykToB, 35.02.15 Kunonorus, 36.02.01 Berepunapus.

1.2. Mecrto 1ucHUIIUHBI B cTPYKTYpe OITOII

Hucrummuaa T1/1.02 «Xumus» sBiseTcss Y4eOHOW TUCHUIIIMHON 0053aTebHON TpenIMeT-
Hoii obnactu «EctectBennsie Haykn» ®I'OC cpennero obuiero oopazoBaHus U NPOPHUIBLHON TUC-
IUTTMHON o61meo0pa3oBarenbHoil moaroroBku CIIO u peammsyercs B | u Bo Il cemectpax npwu
CPOKE MOJTYYCHHS CpeaHero npodeccuoHabHOTO 00pazoBanus 3 roga 10 mecseB (s crienuaib-
HocTH «Kunomorus» - 3 roga 6 MecseB).

1.3. Hean u 32724y AMCHUILVINHBI, IJIAHUPYeMblIe pe3yJbTAaThl 0CBOeHUsI Y4eOHOM Auc-
HMIJIHHBI:
Copneprxanue QUCUUIUIMHBI «XHUMUS» HAIPABJICHO HA JOCTHKEHHE CIEAYIOUINX LeJIei:

— (opmupoBaHue y 00y4JarOIMXCsl yMEHHs OLIEHUBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHUS IS
KaX/10T0 YeJIOBEKa,

— (opMupoBaHue y OOy4aromUXCs HEIOCTHOTO MPEACTABICHUS O MHpPE M POJIM XUMHH B
CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MUPA; YMEHUS OOBACHATh O0BEKTHI
U IIPOLECCHl OKPYKAKOUIEH ACHCTBUTEIBHOCTH: IPUPOAHOW, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CpeJibl, — HMCIIOJIb3Ysl JUIsl STOI0 XUMUYECKHUE 3HAHMUS,

— pa3BUTHE y OOYYAIOIMXCS YMEHHH pa3nudaTh (PAKTHl U OLEHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLICHOK M CBSI3b KPUTEPUEB C OIpPEEICHHON
CHCTEMOH IIEHHOCTEH, (OPMYIIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

— mpuoOpeTeHue OO0yYaroUUMKCS ONbITa pa3HOOOpa3sHOW JAEATENbHOCTH, IO3HAHUS U
CaMOIIO3HAHUs; KIIFOUEBBIX HABBIKOB, MMEIOIINX YHUBEPCAJIbHOE 3HAUYECHUE IS Pa3IMYHbIX
BUJIOB JIESTEIBHOCTH (HABBIKOB PELICHUs MPOoOIJIeM, IPUHATHS pEIIeHHH, TOUCKa, aHaIu3a U
o0paboTkn  wH(pOpMAIMHM, KOMMYHUKAaTHBHBIX  HAaBBIKOB, HABBIKOB  W3MEPEHHUH,
COTPY/HUYECTBA, 0€301MacCHOr0 OOPAIEeHNs C BEIIECTBAMU B IIOBCEAHEBHOM XKHU3HH).

VYyeOHas AucUMIIIMHA «XUMUsSD OPUEHTHPOBAaHA Ha JOCTH)KEHUE CIEIYIOMINX 3a/1a4:

— M3y4YCHHME TEOPETUYECKHX OCHOB XMMHUHU U OCOOEHHOCTEH MPOTEKaHUsI XUMHUYECKUX MPOLEC-
COB B OKPY’KaroLIel Cpeie U UX 3HAUUMOCTH JJIs1 KK Or0 YEI0BEKa,;

— M3y4YCHME COCTaBa, CTPOCHMS U CBOWCTB OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OpraHuye-
CKMX COEIMHEHHI M MX B3aWMOIIPEBPAIICHUH, KOTOPHIE JIS)KAaT B OCHOBE MPHUPOTHBIX U TEX-
HOTEHHBIX IIPOLIECCOB;

— npuoOpereHue oOyyarolMMUCS ONbITa PA3HOOOPA3HOU AESITEIbHOCTH, TO3HAHUS U CaMOIIO-
3HaHUS B OOJIACTM XMMHHM; KJIIOUEBBIX HABBIKOB 3KCIIEPUMEHTAIbHONW PabOThl, HMEIOIINX
YHHMBEpPCAIbHOE 3HAYCHHE JUIsl pa3JTUYHbBIX BUJIOB JIEATEIbHOCTH.

IlnanupyeMble TMYHOCTHBIE Pe3YJIbTATHI OCBOCHHUS YUeOHOM JUCUMIIIIUHBI

— YyBCTBO I'OPJOCTH U YBAXEHUsI K UCTOPUU U JOCTHKEHUSAM OTEUECTBEHHOW XMMHUYECKOU
HayK{; XUMUYECKA TPAMOTHOE MOBEICHHE B MPO(PECCHOHATLHON JCSITEIIBHOCTA U B OBITY
MpH OOpallleHNH ¢ XMMUYECKUMU BEIIeCTBAMHU, MaTepUaIaMH U MPOLIECCaMU;

— TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa3OBaHWS M TIOBBIIEHUS KBaTU(UKAIMU B W30paHHOMN
npodeccnoHabHON ~ ACSITENPHOCTH ¢ OOBEKTUBHOE OCO3HAHUE POJIM  XHUMHUYECKUX
KOMIICTCHITUH B 3TOM;

— YMEHHE HCIIOJIb30BaTh JOCTUKEHHS COBPEMEHHOW XMUMHUYECKOM HAyKM M XHUMHYECKHX
TEXHOJIOTHI JJIS TOBBIMICHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO Pa3BUTHS B BBIOpaAHHOM
npodeccHoHaNBEHOM IeSATEILHOCTH.



InanupyeMblie MeTanpeaMeTHbIE Pe3yJIbTATHI OCBOCHHS Y4eOHO THCIHUIIIHHDI

— HWCHOJIb30BAHUC  PA3JIMYHBIX BUIOB MMO3HABATCIILHOM JACATCIIbPHOCTH n OCHOBHBIX
MHTEJUICKTYaJIbHBIX Ollepanuii (II0CTaHOBKHU 3a1a4d, (GOpMyIHpPOBAHHUS THIIOTE3, aHAIN3a U
CHUHTC3a, CpaBHCHUA, O606H.[eHI/I$I, CUCTCMAaTU3alun, BBIABJICHUA NPUYINHHO-CICICTBCHHBIX
CBsI3€H, IIOMCKa aHaJoroB, (OPMYIUPOBAHMS BBIBOJAOB) [UIS PELICHHS ITOCTaBJICHHOM
3aJda4u, IMPUMCHCHUC OCHOBHBIX MCTOO0B IIO3HAHUA (Ha6JHOI[eHI/IH, Hay4YHOI'O
IKCIIEPUMEHTA) Ul U3y4YCHHs Pa3IMYHbIX CTOPOH XUMUYECKHX OOBEKTOB M IIPOLIECCOB, C
KOTOPBIMHU BO3HUKAET HEOOXOJAMMOCTh CTAJIKHBATHCS B IPO(ECCHOHATIBHOM cdepe;

— HCHOJIb30BaHHE PA3JIMYHBIX MCTOYHHMKOB JUISA IOJYYCHUS XUMHYECKOW HWHDopmanmy,
YMEHHE OLCHUTHh €€ JIOCTOBEPHOCTh JJIsi JIOCTHXKEGHHS XOpPOLIMX pe3yJIbTaTOB B
npodeccuoHanbHOU cdepe;

IlnanupyemMblie mpeaMeTHBIE Pe3yJIbTATHI OCBOCHHS Y4eOHOW JUCIUIJIMHBI:
3HATh / IOHNUMATh:
— 3HAHUE OCHOBOIIOJATAKIMINX XUMUYECKUX MOHITUH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTSIH;
YBEPEHHOE M0JIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
— MECTO XMMHUHU B COBPEMEHHOW HAyYHOW KApTHHE MHpPA, POJIb XUMHH B (OPMHUPOBAHUU
Kpyro3opa u GyHKIIHOHATHHONU IPaMOTHOCTH Y€JIOBEKa sl pEIICHUS MPAKTUYECKUX 3a]1a4;
— TIpaBWJIa TEXHUKH O€30MaCHOCTHU MPHU UCIIOJIH30BAHUN XUMUYECKUX BEIIECTB.
yMeTh:
— yMETh [aBaTh KOJWYECTBEHHBIE OLEHKM M NPOU3BOJIUTH PACUYEThl MO XUMHUYECKUM
dbopMyInaM U ypaBHEHUSIM,;
— 00pabaTbIBaTh, OOBICHITH PE3YJIBTATHI POBEICHHBIX OMBITOB U JCJIATh BBIBOJIBI;
— NPUMEHATh METObl HAyyHOro TMO3HaHWs (HAOJIIOJCHHE, ONUCAHWE, H3MEPEHHE) IPH
pELIEHNH NTPAKTHYECKUX 3aa4.
HCIO0JIb30BATH NIPHOOpPEeTeHHbIC 3HAHUA M YMEHUS B IPAKTUYECKOM J1eTeJIbHOCTH U MOBCe-
JTHEBHOM KU3HHU JJI:
— ¢opMHpoBaHHUS COOCTBEHHOH TO3UIMK IO OTHOIICHHWIO K XHWMHYECKOW HWH(OpMaIuy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;
— IIPUMEHEHUS METOAO0B NO3HAHUSA IIPU PELIEHUHU IPAKTUYECKUX 3a/1ay4;
— COOJIO/IeHUs MPaBWJI TEXHUKUA O€30MAaCHOCTH TP MCIOJb30BaHUU XUMHUYECKUX BEIIECTB B
MPAKTUYECKOU IESITENBHOCTH U IIOBCEAHEBHON JKU3HU.

1.4. Koan4ecTBO 4aCOB HA OCBOEHHE yqeﬁﬂoﬁ AUCHHUIIJINHDBI.

MaxkcumanbHON yueOHOU Harpy3ku oOydaromerocs (Bcero) 162 gaca, B ToM 4ncie:
- 00s13aTeNnbHOM ayTUTOpHOH yueOHOI Harpy3ku obyydaronierocs — 108 gacos;

- KOHCYJbTanuii — 12 4acos;

- CaMOCTOATENbHOM paboThl oOyuaromierocs — 42 4acos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1. O0beM THCHUIIMHBI U BUBI Y4eOHOI padoThl

Bua yuye6Hoii padoTsl O06beM yacoB
MaxkcuMajibHa yyeOHasi Harpy3ka (Bcero) 162
Oo0s3aTesibHasI AyAUTOPHAs yueOHAs HArpy3Ka (Bcero) 108
B TOM YHCIIE!
JIEKIIMH, YPOKH 54
71a00paTOPHBIE 3aHATHS 54
MPAKTUYECKUEC 3aHATHUS -
CamocTosiTesbHasi padoTa o0yyalonierocsi (Bcero) 42
B TOM YHCIIE!
pedepar -
JIOMaIlHss paboTa 32
Jlpyrue BHABI CAMOCTOSITEJIbHOI PadoThI 10
WHAWBHUYaJIbHBIA MTPOEKT
Kouncyabranuu 12
DopMa IPOMEKYTOYHOM aATTECTALMHU 0 JUCHUILINHE 3ader, 9K3aMeH




2.2. TemaTnueckuii niian u coaep:kanue tucuumianabl BJ1.05 Uctopus

HanmenoBanue | CopeprxaHue yueOHOI0 MaTepuaJja, JadopaTopHble U NPpaKTHYeCcKHe PadoThl, CAMOCTOSITeIbLHAS pa- O6LeM Y2CoB Yposenn
pa3aesoB U TeM 0oTa o0yuyaromuxcs OCBOCHUS
1 cemecTp
Pa3nea I. Opranuyeckasi XuMus.
Tema 1.1. Copep:xanue yueOHOro MaTepuaja
IIpenmer opranu- | JEKIIAU, YPOKHA: 4 2

YEeCKON XMMHUH.
Teopus
CTPOCHHUS OPraHu-
YEeCKHUX COeIUHE-
HUH

IIpeamer opranudeckoid xumum. [loHsTre 00 OpraHUIECKOM BEMIECTBE W OpTraHUYECKON Xumum. Kpatkwit
OUYEePK UCTOPUHU PA3BUTHSI OPraHU4ecKOr XUMuu. OCOOEHHOCTH CTPOSHMS OpraHUYeCcKUX coeauHeHui. Kpyro-
BOPOT yTJIEpO/a B IPUPOJIE.

Teopust crpoeHust opraundeckux coennHennii A. M. Byrneposa. OcHOBHBIE TIOJ0XKEHHUS TEOPUU CTPOEHUS
A. M. byrnepoBa. XuMH4YECKOE CTPOCHHE W CBOWCTBA opraHuueckux BemiecTs. [loHsaTre 00 m3omepun. Cro-
cOOBbI OTOOpAXKEHUsI CTPOCHUS MOJICKYJIBI (POopMyIibl, MojeaH). 3HaueHue Teopuu A. M. bytieposa st pas-
BUTHUS OPTaHUYECKON XUMUHM U XUMUYECKUX MTPOTHO30B.

Knaccupukamus opranndyeckux coeqmHeHuii. Knaccudukamnus opraHnuecKuxX BEIIECTB B 3aBUCUMOCTH OT
cTpoeHus yriepogHoi nemnu. [lonsTie ¢yHKIMOHANBHOW Tpymbel. Kiaccudukaruss opraHn4ecKiux BeEmIeCTB
1o TUITY (PYHKIIMOHATBHOU TPYIITIHI.

OCHOBBI HOMEHKJIATYPHI OPraHHYeCKUX BellecTB. TpHUBHalbHbIE Ha3BaHUA. PannoHanpHas HOMEHKIATypa
kak npenmectBenHniia HomeHknatypbl IUPAC. Homenknatypa IUPAC: npuauns!l o6pa3oBaHus Ha3BaHUM,
CTapIIMHCTBO (D)YHKIMOHANBHBIX TPYI, UX 0003HaueHHE B Mpedukcax U cyPpQuKcax Ha3BaHWU OpraHuve-
CKHX BEILECTB.

THIbl XUMHUYECKHX CBsI3eil B OPraHu4ecKUX COeJMHEHUSIX U cI0co0bl UX pa3pbiBa.

Knaccngukauyst KOBaJICHTHBIX CBS3€H MO 3IEKTPOOTPULIATENIBHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY NEpPEKphIBAHHS
opOuTanei, KpaTHOCTH, MeXaHU3My 00pa3zoBaHUs. CBSI3b MPHUPOIBI XUMUYECKON CBS3U C THUIIOM KPHCTAJUTMYECKOM
PELLETKH BEIECTBA U ero (PU3MIECKUMHU CBOMCTBaMH. Pa3pbIB XMMHUECKOH CBSI3M Kak Ipoliecc, oOpaTHbIi ee 0Opa-
30BaHUIO. | OMONIMTHYECKUI M TeTepOIMTUUECKUH Pa3phIBbI CBSI3€H, MX COINOCTABICHHE ¢ OOMEHHBIM U JOHOPHO-
aKIETITOPHBIM MeXaHW3MaMH uX 0o0pazoBanusl. [ToHsTHE CBOOOMHOTO paanKaia, HyKIeo(HIbHOH U SIEKTPOUIIb-
HOW YaCTHIIEL.

Kanaccupukanus peakuuii B opranuyeckoii xumuu. [loHsTue o TMNax U MeXaHW3Max peakUUid B OpraHu-
yeckoit xumun. CyOcTpat u peareHT. Kimaccudukanuys peakiuii mo M3MEHEHHIO B CTPYKType cybcTpata (TpH-
COCJIMHEHNe, OTIIEIUICHHE, 3aMelleHIe, H30Mepu3alls) U THITy pearcHTa (paJuKaibHble, HyKIIeo(UIbHBIE,
anekrpoduipHbie). Peaknnn npucoenunenust (AN, AE), smuvunuposanus (E), 3amemenust (SR, SN, SE),
M30MepU3alri. Pa3HOBUIHOCTH PEAKINI KaXK0To TUIA: THIPUPOBAHHUE U AETUAPUPOBAHHUE, FaJIOT€HUPOBA-
HUE ¥ JIETAIIOTEHUPOBAaHUE, TUAPATANA U JETHAPATAIHs, THAPOTAIOTeHHPOBAHUE U JIETHIPOralOreHUPOBa-
HUE, [OJUMEpH3auusi W  MOJIMKOHIEHcalus, mneperpynmnupoBka. (OcCoOCHHOCTH  OKHCIHMTENBHO-
BOCCTaHOBUTEIBHBIX PEAKIUI B OPraHUUECKON XUMUH.

CoBpemMeHHbIe IPEACTABIEHUS 0 XUMHYECKOM CTPOEHUH OPTaHUYeCKHX BelecTB.

OcHoBHBIE HampaBJeHHsI pa3BUTHA Teopur ctpoeHusi A. M. bytneposa. M3omepust opraHndecKkux BEIIECTB U
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ee Buabl. CTpYKTypHas M30MEpHs: MEKKIACCOBas, YIIICPOJHOIO CKEJeTa, TOJOXKEHHUS KPaTHOW CBS3H H
GyHKIIMOHAIEHOU Tpymmbl. [IpocTpaHCTBEHHass M30MEpHUs: TeOMETpUUecKas U onTuieckas. [loHATHEe achM-
METPHYECKOTO IIeHTpa. broorndeckoe 3HaueHHe ONTHYSCKON M30MepuH. B3anMHOe BIHSIHHE aTOMOB B MO-
JICKYJIaX OPTaHMYECKUX BEIIECTB. DIIEKTPOHHBIC 3PPEKTHI aTOMOB U aTOMHBIX TPYIIT B OPraHUYECKUX MOJIC-
Kynax. UaayknnoHHbIN 3¢ (}eKT, MON0KUTENbHBIN W OTPHULATENbHBIN, ero 0COOEHHOCTH. Me3oMepHEIi 3¢h-
dekT (3hdEKT conpsuKeHus ), ero 0COOSHHOCTH.

JIABOPATOPHASA PABOTA. CocraB u CTpOCHHME OpraHUYecKkux coenuHeHuit. Kimaccuukanus u HO-
MEHKJIATypa OPTaHUYECKUX COSTUHCHUM.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCSA

IIpumepHasi TeMaTHKAa BHeAYIHTOPHBIX CAMOCTOSITEJILHBIX PadoT:
[IpocTpancTBeHHAs U30MEpHS: TeoMeTpuueckas u ontudeckas. [lonsTue acummeTrpuyeckoro nentpa. buomo-
THYECKOE 3HAUCHHUE ONTHUYECKOU H30MEpHH.

JomainrHee 3ajaHue: H3yYeHNE MaTeprana Y4eOHBIX MOCOOUI U yaeOHUKOB, TPOPa0OTKa KOHCIIEKTOB, BBI-
HOJIHEHHE 33JaHUH 110 METOAMYECKIM YKA3aHHSM ISl CAMOCTOSITENIBHOM PabOThI O TUCIUILIHHE «XUMHSD).

Tema 1.2.
[IpenenbvHble yT-
JIEBOJIOPOIBI.
OTHIICHOBEIC U
JINEHOBBIC YTIIE-
BOJIOPOJIBL.
AlleTHIIEHOBBIE
YTJIEBOJIOPOIBL.
ApomMaTtudeckue
YTIEBOIOPOIBI.
IIpupoaHsie uc-
TOYHHKH YTJIEBO-
JIOPOJIOB

Conep:xaHue y4eOHOro MaTepuasia

JIEKIIUHA, YPOKH

I'omosornyeckuii psaa ajakaHoB. [Tonstue 06 yrineBopoponax. OcoO€HHOCTH CTPOSHUS MPEAEIbHBIX yrie-
BOJIOPOJOB. AJIKaHbl KaK MPEICTABUTENN MPEACIbHBIX YIIEBOAOPOIOB. DIEKTPOHHOE M HMPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYJIbl METaHa U APYTUX aJKaHOB. | 'oMonoruueckuii psix u uzoMepus napapusos. HopmansHoe
U pa3BETBIICHHOE CTPOCHUE yriaepoJHou uend. HoMeHkiaTypa aJkaHOB U aJKWIbHBIX 3aMecTureseil. dusu-
YECKHE CBOKCTBA aJKaHOB. AJIKaHbI B IPUPOJIE.

Xumuyeckue cBoiicTBa ajkaHoB. Peakin SR-Trna: ranoreauposanue (padotsl H. H. CemenoBa), HuTpoBaHue 1o
KonoBanoBy. MexaHn3M peakiy XJIOPHPOBaHMS aNKaHOB. Peakimu AerunprupoBaHusi, TOPEHNs], KaTATUTHUECKOTO
OKHCJICHUS aIKaHOB. KpeKHHT alkaHOB, pa3IMuHble BUJIBI KPEKUHTa, TPUMEHEHHE B MPOMBIIIIIEHHOCTH. [Inpoms n
KOHBEpPCHS METaHa, N30MEPU3ALIHSI AJIKAHOB.

Ipumenenne u cnocodbl MoTy4eHns aakaHoB. O0IacTH MPHMEHEHNS ajlkaHOB. [IpOMBIIIIEHHBIE CTIOCOOBI TIONTY-
YeHHs! AJIKAHOB: TIOTyYEHHE U3 TIPUPOIHBIX HCTOYHUKOB, KPEKUHT Napa(UHOB, TOTyYEHHE CHHTETHYECKOro OCH3MHA,
razuukays yris, THIPUPOBaHUE ATKaHOB. JIabopaTopHble criocoObl MOIy4YeHHUs alKaHOB: cuHTe3 Bropua, nexap-
OOKCHIIMpPOBaHKE, THAPOJIN3 KapOusia aTlOMUHHSL.

Huxiioankanbl. ['omonornueckuii psjg ¥ HOMEHKJIATypa IUKJIOAIKAaHOB, MX oOmas dopmyrna. M3omepus
LUKJIOAJIKAHOB: MEXKKJIACCOBasl, YIIepOJHOTO CKesleTa, reomeTpuueckas. [lomydenue u ¢pusnueckue cBoicTBa
UKJIOATKAHOB. XMMHYECKHE CBOHCTBA LUKIOANKaHOB. Crienn(uKa CBOMCTB LUKIOAIKAHOB C MaJIbIM pa3Mme-
poM 1ukia. Peakninm npucoeTuHEHNS U PaJUKAIBHOTO 3aMEIIeHUsI.




I'omosnornveckuii psig ajJKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJIBI 3TUIIEHA U aJKe-
HOB. ['omonornueckuii psa u oOmas GopMmynna ankeHoB. 30Mepust 3TUIICHOBBIX YITIEBOJOPOAOB: MEKKIACCO-
Basi, yIJIEPOAHOIO CKEJeTa, MTOJIOKEHUS KPAaTHOH CBsI3M, reoMerprudeckas. OCOOCHHOCTH HOMEHKJIATYPbI 3TH-
JIEHOBBIX YTJIEBOJOPOJOB, Ha3BaHU BaXKHEHUIINX pagukanoB. dru3nueckue cBONCTBA aJIKEHOB.

XuMHYeCKHE CBOMCTBA AJIKEHOB. DJICKTPODUILHBIA XapakTep peaKIfii, CKIOHHOCTh K PEaKIMsIM IIPHCOe-
JUHEHUsI, OKUCIIEHHs], moauMepu3anuu. IlpaBuno MapkoBHUKOBA U €ro 3JIeKTpOHHOE 00ocHOBaHKe. Peakunn
raJIOT€HUPOBAHUS, TUAPOTAIOT€HUPOBAHUS, TUApaTalyu, ruapupoBanus. Mexaunsm AE-peakuuit. [lonstie o
peaxkuusax noiauMepusanuy. I'opeHue alkeHoB. Peakiinu OKUCIIEHUs B MATKHUX U JKECTKUX YCIOBUAX. Peakius
Barnepa u ee 3HaueHue 17151 0OHAPY>KEHHUsI HENPEAEIbHBIX YTIIEBOAOPOIOB, NOIYYEHUS [JINKOJIEH.
IIpuMeHeHue U cnocodbI MOJIy4eHUs AJKeHOB. Vcronb30BaHue BBHICOKOH PEaKIMOHHOM CITOCOOHOCTH aj-
KEHOB B XMMHYECKOH MpOMBIIIIEHHOCTH. [IpuMeHeHne sTwieHa W mponuiieHa. [[poMbIIieHHbIE COCOOBI
MOJY4EHHUs AJIKEHOB. Peakuuy AeruaprupoBaHMs U KpEKUHra ankeHoB. JlabopaTopHbie criocoObl MOTydeHHUs
AJIKCHOB.

Aaxanuensl. [loHsaTre W knaccupuKanys TUCHOBBIX YIIIEBOAOPOIOB 110 B3aUMHOMY PACIIOJOKECHHUIO KpaT-
HBIX CBA3el B MoJsiekyne. OcOOEHHOCTH 3JIEKTPOHHOTO U HMPOCTPAHCTBEHHOTO CTPOEHUS CONPSDKEHHBIX IHeE-
HOB. [loHsATHE O M-3NMEeKTpOHHON cucTeMe. HoMeHKIaTypa MHeHOBBIX YIiIeBoAopoaoB. OcoOEHHOCTH XUMHYe-
CKUX CBOMCTB COMNpSUKEHHBIX JMEHOB KaK CIEACTBHE UX OJJIEKTPOHHOro cTpoeHus. Peaxmum 1,4-
npucoeaunenust. [lomumepuszanus nueHoB. CrocoObl MOyYeHHsT TUEHOBBIX YIIIeBoJI0pooB: pabotel C. B.
JleGeneBa, neruApMpOBaHUE ANKAHOB.

OcHOBHbBIE MOHATHA XMMHMH BBICOKOMOJIEKYJISPHBIX cOeMHeHHI (Ha MpuMepe MPOAYKTOB MOJUMeEpPH-
3ali AJTKEHOB, AJKA/JANeHOB M X raJ0oreHNnpou3BoIHbIX). MoHOMEp, MOIMMeEp, PeaKklus MOJIUMEPU3ALINY,
CTETEHb MOJIMMEPU3ALUH, CTPYKTYPHOE 3B€HO. THIIbI NOJIMMEPHBIX LETel: JTUHEHHbIe, pa3BEeTBICHHbIE, CIIH-
ToIe. [loHATHE O cTepeoperymapHbIX nonuMmepax. [lonmmmepsl TepMoIuIacTUYHbIE U TepMopeakTuBHbIe. [Ipen-
CTaBJICHHE O ITacTMaccax M aiactomepax. [lonnaTuieH BBICOKOTO M HU3KOTO JaBJIEHHs], €T0 CBONCTBA U MPHU-
menenne. Karammzaropsr Llurnepa—Hatra. [lonunponuneH, ero mpuMeHeHue u cBoiicTBa. ["amoreHconep-
JKalye MOoJIUMephl: TedIoH, moIMBUHMIXIOpHI. Kaydykn HaTypaibHbIi M cuHTeTHdeckue. Comonumeps
(OyTagreHCTHPONBHBIN KaydyK). Bynkanuzanus kaydyka, pe3uHa u 300HUT.




I'omosnornveckuii psig aJIKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AllETHIIEHA U APYTUX aJKH-
HOB. ['omonormueckuit psg u obmas Qopmyna ankuHoB. HomeHKIIaTypa auneTHICHOBBIX YIJIEBOAOPOJIOB.
N3omepus MexkinaccoBasi, yriepoHOro

CKEJIeTa, TIOJIOKEHMSI KPaTHOMN CBS3U.

XuMHYeCKHe CBOHCTBA M MpUMeHeHHe aJIKUHOB. OCOOCHHOCTH peaklrii MPUCOSANHEHUS TI0 TPOWHOM yT-
nepon-yrieponHoi cBa3u. Peakuusa Kyueposa. IlpaBuno MapKOBHUKOBAa NPUMEHUTENBHO K allETUJICHAM.
[TogBmKHOCTH aTOMa BOAOPOAa (KUCIOTHBIE CBOMCTBA alnKMHOB). OKUCIIEHHE alnKHHOB. Peakuus 3e1rHCKOTrO.
IIpuMmeHeHne anleTUIICHOBBIX YIIIeBOAOPOAOB. IlonBrHMIANETAT.

IHonyuyenne ankuHoB. [lonyueHue aneTwieHa MUPOIN30M METaHa U KapOUIHBIM METOIOM.

Hedrs. Haxoxnenue B npupone, coctaB U ¢pu3nueckue cBoicTBa HeTH. TOMIMBHO-9HEPreTHIECKOE 3HaYe-
uue HepTH. [IpoMbiieHHas nepepadboTka HepTH. PexTrdrkanus HedTH, OCHOBHBIE ()PAKLIUU €€ pa3aesicHHs,
UX HCIONb30BaHue. Bropuunas mepepaborka HedTenpoaykToB. PekTndukanus MasyTa Opu YMEHBIICHHOM
nasneHnn. Kpekunr HedrenpomykroB. Pasnmuunble BuAabl KpekuHra, padotel B. I'.lllyxosa. U3zomepuzanus
ANKaHOB. AJIKWJIMPOBaHHE HEMPEACTBHBIX yriIeBo1opoaoB. Pudopmunr Hedrenponykros. KauectBo aBTOMO-
OounbHOTO TOomKMBa. OKTaHOBOE YHCIIO.

IIpupoanblii U nonyTHbINA HedTsAHOM ra3sl. CpaBHEHHE COCTaBA IPUPOJHOIO U MOMYTHOI'O T'a30B, UX MPaK-
THYECKOE UCIIOJIb30BAHMUE.

Kamennslii yronb. OcHOBHBIE HalpaBIeHUsI UCIIOIB30BaHU KaMeHHOro yrisi. KokcoBanne kaMeHHOro yris,
BaYKHEHIIME MPOAYKTHI 3TOTO Ipolecca: KOKC, KAMEHHOYTOJbHasl CMOJIa, HaJcMobHas Bojga. CoennHeHus,
BbI/IETIsIEMbIE U3 KAMEHHOYTOJIbHON cMOJIbl. [IpoayKThl, oyyaemble U3 HaJCMOIBHON BOJBI. DKOJIOTUYECKHE
ACTEKThI JJOOBIUH, IEPepadOTKU U UCTIONIL30BAHUS TOPIOYHUX UCKOMAEMBbIX.

JJABOPATOPHAS PABOTA. Yrieroopoasl.

o

CAMOCTOSATEJBHASA PABOTA OBYYHAIOIIUXCA

IIpumepHas TeMaTHKa BHeayIMTOPHBIX CAMOCTOSITEJILHBIX padoT:

Haxosxzaenue B mpupoje, coctaB U (puznveckue cBoiicta HeTH. TOINIMBHO-IHEPTeTHYECKOE 3HAUCHUE HEe]-
TU. OCHOBHBIE HAIIPABJICHUS UCIOIb30BAHMUS KaMEHHOTO yriist. KokcoBaHME KaMEHHOTO YIJIsl, BAXKHEHIIINE
IIPOJYKTHI 3TOrO IpoLecca: KOKC, KAMEHHOYT0JIbHAsI CMOJIa, HaJICMOJIbHAsI BOJA.

JlomaiiHee 3a1aHMe: H3y4YeHUE MaTepraina Y4eOHBIX TOCOOH 1 yUeOHUKOB, MPOpaboTKa KOHCIIEKTOB, BbI-
HOJIHEHUE 33JIaHUH 110 METOIMYECKHM YKA3aHUSIM ISl CAMOCTOSTEIIbHON pabOThI 110 TUCIUIUIMHE «XUMUS»

Tema 1.3. ['unpo-
KCHJIBHBIE COEIU-
HCHUA

Coaep:xanue y4eOHOro MaTepuaja

JIEKIIMHU, YPOKH

Ctpoenne u kiaaccupukanusa cnuproB. Knaccudukanus cnupToB MO THITY YIJIEBOJOPOAHOTO pajvKana,
YHUCITy TUAPOKCWIIBHBIX TPYMII U TUITY aTOMa YIJIEpO/ia, CBSI3aHHOTO C THAPOKCUIIBHOM rpynnon. DJIeKTpOHHOE
Y TPOCTPAaHCTBEHHOE CTPOEHHE TMIAPOKCHIBHON rpynmbl. BiusHue CTpoeHHsS CHUPTOB Ha MX (HU3MUYECKHE
CBOMCTBa. MEXMOJEKYJIIpHas BOJOPOAHAs CBsA3b. | OMOJIOIrMYECKUI psil MPEAEIIbHBIX OJHOATOMHBIX CIIHp-
ToB. MI30Mepust 1 HOMEHKJIaTypa alKaHoJIOB, UX o0mas Gpopmyna.

XuMHYecKHe CBOICTBA AJKAHOJIOB. PeakiMOHHAas CHOCOOHOCTb NpEAETbHBIX OAHOATOMHBIX CIIUPTOB.
CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOICTB OpPraHMYeCKHX M HEOpraHMYECKWXCOeAWHEHUH, comepkanmx OH-
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TpyMITy: KUCJIOT, OCHOBaHUH, aM(pOTEPHBIX COeNMHEHUH (BOABI, CIMpTOB). Peakunu, MOATBEpKAAIOLINE KH-
CJIOTHBIE CBOMCTBA CUPTOB. Peakuuu 3aMeleHuss ruApOKCUIBHOM Ipynmbl. MexXMoeKynsipHas Ieruapara-
LIUsI CIUPTOB, YCJIOBHS

oOpa3zoBaHus MPOCTHIX 3PUPOoB. CroxHbIE 3QUPHI HEOPraHUIECKUX U OPraHUYECKUX KHUCIIOT, PEaKuu dTepPH-
¢duxanmy. OKUCIIEHUE U OKUCIUTENBHOE IETUAPUPOBAHUE CITUPTOB.

Croco0bl noJiy4eHust CHUPTOB. ['uaponns rajoreHankanoB. [ uaparanys ankeHoB, yCIOBUS €€ IPOBEICHHUS.
BoccranoBnenne kapOOHHUIBHBIX COSANHEHHH.

OTtaenbHbIe NPEeACTABUTEH AJIKAHOJIOB. METaHOI, €ro MPOMBIIIJIEHHOE MOJIyYeHUE U IPUMEHEHNE B Ipo-
MBIIICHHOCTH. bronornyeckoe neiicreue meranona. Cnenuduiecknue crocoObl NOTyd9eHHUs 3THIIOBOTO CIIHP-
ta. dusznonornyeckoe AeicTBHE ITaHOIIA.

MHoroatomMHble cHUPTHI. 30Mepuss U HOMEHKIATypa MNpeACTaBUTENEH NBYX- M TPEXaTOMHBIX CIHUPTOB.
OCOOEHHOCTH XUMHUYECKMX CBOWCTB MHOTOATOMHBIX CIIMPTOB, HX KadeCTBEHHOE OOHapyskeHue. OTaesbHbIE
NPEACTABUTEIH: STUICHITIUKOIIb, TIIUIEPHH, CIIOCOOBI MX MOIYy4EHHs, IPAaKTHIECKOE IPUMEHEHHE.

DeHo1. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue (eHona. B3anMmHoe BiIMsSHIE apOMaTHYECKOTO KOJbLa
Y THIPOKCUJIBHON TPYIITEL.. XUMHUYECKHE CBOHCTBA (PeHONA KaK (PYHKIHMS €r0 XMMHUYECKOTO CTpOoeHHUs. bpo-
MupoBaHue (eHona (KadeCTBEHHAs peakius), HUTpoBaHWE (TMKPHHOBAs KHCJIOTa, €€ CBOWCTBA W MPHUMEHe-
aue). OGpa3oBaHIe OKPALICHHBIX KOMILIEKCoB ¢ nonoMm Fe®*. IMpumenenne denona. [onyuenune derona B
IMPOMBITIIIJICHHOCTH.

JIABOPATOPHAS PABOTA. Criupts! 1 (peHOITBL.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

IIpumepHasi TeMaTHKA BHEAYIMTOPHBIX CAMOCTOSITEJBHBIX padoT: CriocoObI monydeHus cruptoB. ['un-
pOJIH3 rajioreHanKkanoB. [ napaTaius aJKeHoB, YCIIOBHS ee IPpoBeieHHs. BoccTaHoBNeHHE KapOOHMITBHBIX CO-
€IUHEHUN.

JloMmaniHee 3aaHMe: H3ydeHHE MaTepHana y4eOHBIX MOcOOU 1 yueOHUKOB, NPOpabOTKa KOHCIIEKTOB, BbI-
NOJIHEHHUE 3aJaHHUH 110 METOAMYECKUM YKa3aHUSM Ul CAMOCTOSITENBHON PabOThI IO TUCUUIUIMHE «XHUMUS»

Tema 1.4. Anppe-
TUIBI U KETOHBI

Copep:xaHue y4eOHOTro MaTepuasia

JEKINUU, YPOKHA

T'omosiornyeckne psigbl ANbAETHI0B U KeTOHOB. [ToHATHE O KapOOHWIBHBIX COCIUHEHUAK. DICKTPOHHOE
CTpoeHHE KapOOHUIIBHOM TpyIIbl. MI30MepHss 1 HOMEHKIIATYpa JIbJACTUIOB U KETOHOB. DU3NYECKHE CBOMCTBA
KapOOHWIBLHBIX COSTMHCHIM.

XuMHYECKHe CBOMCTBA AIbAErHI0B H KEeTOHOB. PeakiMoHHAs CIIOCOOHOCTh KapOOHUITBHBIX COETUHEHHH.
Peakiiuu OKMCIICHHS albJCTHI0B, KAYSCTBEHHbBIC PEAKIIMU Ha ajlbJCTHIAHYIO TPyIy. Peakiuu moJuKOHICH-
cauu: oopaszoBaHue HeHOI0POPMATIbICTHIHBIX CMOJL.

IpuMeHeHHe U MOJyYeHHe KAPOOHWILHBIX coequHeHui. [IpuMeHenne aapaeruaoB U KETOHOB B OBITY U
MPOMBIIIIIICHHOCTH. AJIBJICTHABI U KETOHBI B Tpupoje (3gupHbie Macia, hepoMonbl). [TonyueHne KapOOHUITb-
HBIX COCJUHCHUI OKHCIICHHEM CIHPTOB, THApATAlMel alKHHOB, OKHUCICHUEM YIIeBOAOpOa0B. OTaeNbHbIC
MIPEICTABUTEINN ATBJACTHIOB U KETOHOB, CHEIUGMUISCKHE CITIOCOOBI UX TOJTYUCHHUS U CBOMCTRBA.

JABOPATOPHAS PABOTA. Anpaeruasl 1 KETOHEL.
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CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIIUXCA

IIpumepHas TeMaTHKA BHeAYTUTOPHBIX CAMOCTOATEIbHBIX padoT: [IpuMeHeHue anberuioB U KETOHOB B
OBITY ¥ TIPOMBIIINIEHHOCTH. AJIBACTHIBI U KETOHHI B Tpupoe (3dupHbie Macna, pepomonsl). [Tomyaenue kap-
OOHWJIBHBIX COCTUHCHHI OKUCICHUEM CITUPTOB, THApATAIUCH aIKHHOB, OKUCIICHUEM YTIIeBOA0POa0B. OT-
JICIBHBIC MTPEJICTABUTEIN alIbJCTUIOB U KETOHOB, CIISIIU(PUISCKHUE CTIOCOOBI UX MOJTyUYEHUS M CBOMCTBA.

JomalnHee 3ajaHue: HM3y4YCHUE MaTepualia yIeOHBIX MOCOOHH U yueOHNKOB, TPOPAOOTKa KOHCTIEKTOB, BBI-
HOJIHEHHE 33JaHUH 110 METOIMYSCKIM YKA3aHUSAM ISl CAMOCTOSATEIbHON pabOTHI 110 TUCIUIUIMHE « XUMUS»

Tema 1.5. Kap6o-
HOBBIEC KHCJIOTHI U
UX TPOM3BOIHBIC

Copep:xaHue y4eOHOro MaTepuaJjia

JIEKIIMHU, YPOKHU

I'oMoJioruvyeckuii psigx mMpeaebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. IToHSATHE 0 KapOOHOBBIX KH-
CIIOTax W MX KjaccupUKalys. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIBLHON rpymibl. ['omo-
JIOTHYECKH PsiJl TIPEACTBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, MX HOMEHKJIATypa U u3oMepus. Mexmo-
JIeKYJISIPHBIE BOJOPOIHBIC CBS3M KapOOKCWIIBHBIX TPYIII, UX BIUSHHUE HAa (PU3MUECKUE CBOWCTBA KapOOHOBBIX
KHCJIOT.

XuMHYecKHe CBOMCTBA KapOOHOBBIX KHCJIOT. Peakiuy, WITIOCTPUPYIOUINE KUCIOTHBIE CBOMCTBA M HUX
CpaBHEHHME CO CBOWCTBAMH HEOPraHMYECKHUX KHcIOT. OOpa3zoBaHue (QYHKIMOHAIBHBIX MPOM3BOAHBIX KapOo-
HOBBIX KUCIIOT. Peakuun sTepuduranun. AHrUAPUILI KAPOOHOBBIX KUCIIOT, X MOJIY4YEeHUE U IPUMEHEHHE.
Cnoco0bl moJiydeHusi KapoOHOBBIX KHCJIOT. OTaeabHbIe MpeIcTABUTEN U UX 3HaYeHne. O0mme croco-
OBl MONYYEHUS: OKUCIICHNE AIKAaHOB, aJIKEHOB, IEPBUYHBIX CIHPTOB, lIbACTHI0B. BaxxHelilme npeacraBuTe-
T KapOOHOBBIX KHCIIOT, UX OHONOTHYEeCKas Pojb, Cenu(udecKkue CrocoObl MOMydeH s, CBOMCTBA W IIPUMe-
HEHUE MYPaBbUHOH, YKCYCHOM, NaJIbMUTHHOBOM M CTEApUHOBOM; aKpHJIOBOM M METAaKpHIOBOM; OJICUHOBOM,
JIMHOJIEBOH U JIMHOJIEHOBOM; II[aBEJIEBOM; OEH30MHON KUCIIOT.

Caosxnble 3¢upbl. CTpoeHHE 1 HOMEHKIIATYPa CI0XHBIX 3(QHPOB, MEKKIIACCOBAsE N30MEPHS ¢ KapOOHOBBIMHU
kucnoTamMu. CrocoObl MOJTydeHHsI CIOXKHBIX 3GupoB. OOpaTUMOCTh peakUuuH 3TepuUKaMd U (PaKTOPHI,
BIIUSIOIIME HA CMelleHue paBHOBecHs. OOpazoBaHue CIOKHBIX noiauddupos. [lonmustunenrepedranar. Jlas-
CaH KaK MpeCTaBUTENh CHHTETHUECKIX BOJOKOH. XMMHUYECKUE CBOWCTBA U IPUMEHEHHE CIIOKHBIX d(HPOB.
Kupsbl. XKupre! kak cnoxssie 3¢gupsl riauueprHa. KapOoHOBBIE KHCIOTHI, BXOSIIME B COCTAB JKUPOB. 3aBH-
CUMOCTh KOHCHUCTEHIIUU KUPOB OT UX COCTaBa. XMMHUYECKHE CBOMCTBA KUPOB: THAPOIIN3, OMBIJICHHE, THAPHU-
poBaHue. buonorudeckas posb )KUPOB, UX HCIIOIB30BaHUE B OBITY M IPOMBIIIIEHHOCTH.

Cosn kap0OHOBBIX KHCJIOT. Mbuia. CriocoObl TOJyYeHHsI COJIEH: B3aUMOJEHCTBHE KapOOHOBBIX KHCIOT C
METaJJlaMH, OCHOBHBIMU OKCHJAaMH, OCHOBAHUSIMH, COJISIMU; IIEIOYHONW THAPOIM3 CIOXKHBIX 3(HUpoB. XuMH-
YECKHE CBOMCTBA COJIeH KapOOHOBBIX KHCIIOT: TUAPOIIN3, PEAKIINA HOHHOTO oOMeHa. Mplia, CyIIIHOCTh MOIO-
miero aevicTBust. OTHOIIEHHE MblIa K ecTKoi Bozae. CuHteTnueckue mMoromue cpeactsa — CMC (nerepren-
ThI), UX IPEUMYIIECTBA U HEJOCTATKH.

JIABOPATOPHAS PABOTA. Kap60oHOBBIE KHUCIIOTHI, )KUPHI U MBLJIA.

N

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

IIpuMepHasi TeMATHKA BHEAYIMTOPHBIX CAMOCTOSITEIbHBIX PadoT: MeXMONEKYISIpHBIE BOJOPOJHBIE CBS-
31 KapOOKCHIIBHBIX IPYIII, UX BIMSIHAE Ha (PU3UUECKUE CBOMCTBA KAPOOHOBBIX KHCIOT. XMMHUYECKHE CBOUCT-
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Ba U MIPUMEHEHUE CIOKHBIX 3QHUPOB. bruonorudeckas poib )KUPOB, UX HCIIOJIE30BaHUE B OBITY U MTPOMBIIIUICH-
HOCTH. MbIa, CyIHOCTh MOIOIIero JeicTBusI. OTHONIEHUE MbUTa K )KeCTKoU Boje. CHHTETHUECKUE MOOIINE
cpenctBa — CMC (meTepreHThl), X MPEUMYIIIECTBA U HEJIOCTATKH.

I[OMaIIIHee 3alaHue: U3YYCHUE MaTcpHajia y‘Ie6HI>IX mocoouii u y‘Ie6HI/IKOB, npopa60T1<a KOHCIICKTOB, BbI-
IIOJIHCHHUC 3aIlaHI/If/i 10 MCTOAUYCCKUM YKA3aHUAM IJIA CaMOCTOSATEIbHOM pa6OTBI 110 JUCHUIIIIMHE «XUMHUS

Tema 1.6. Yrie-
BOJIBI.

Coaep:xanue yueGHOro MmaTepuaja

JIEKIINHU, YPOKH

IounsTue 06 yriaesogax. Knaccudpukanus yriaesogoB. MoHo-, M- U ONKCaXapuabl, MPEICTABUTENN KaKION
TPYMIIBI YIIIEBOIOB. bruojorndeckas poiib yrieBOJOB, UX 3HAYEHUE B KHU3HM YEIOBEKa U OOIIECTBA.
Momnocaxapuabl. CTpoeHHE U ONITHYECKAs! H30Mepusl MOHOcaxapuaoB. VX kiaccuukays Mo 4nucity aToMoB
yriepoja u npupoze kapooHwnbHOM rpymisl. @opmynsl Oumepa u Xeyopea A H300pakeHUsT MOJIEKYI MO-
HocaxapuaoB. OTHeceHne MoHocaxapuaoB K D- u L-psgy. Baxkueimue npeacraButenu MOHO3. ['oko3a,
CTPOEHHE €€ MOJICKYIBI U (PM3nYecKue CBorcTBa. TayToMeprs. XUMUYECKIE€ CBOHCTBA TIFOKO3bI: PEaKIUU 1O
aNBJICTHIHOW TpyMIe («cepeOpsHOTo 3epKana», OKWUCICHHWE a30THOW KHCJIOTOW, THApUpOBaHHWE). Peakium
TJIFOKO3bl KaK MHOTOaTOMHOI'O CIIMPTa: B3aUMOAEUCTBUE INIIOKO3bI ¢ TuapokcuaoM Meau (II) mpu xomHaTHOM
TeMIIepaType U HarpeBaHuU. Pa3nuunbie THITEI OpoXKeHus (CIMPTOBOE, MOJIOYHOKHKCIOE). [ I0K03a B mpupoze.
buonoruueckas pons U MpuMeHeHue Tmoko3bl. dpykro3a kak n3omep rroko3sl. CpaBHEHNE CTPOSHUS MOJIE-
KYJIbl 1 XUMHUYECKUX CBOWCTB TIIIOKO3bI U QpyKTO3bl. @pyKTO3a B IPUPOJIE U ee Ouonoruyeckas poib. [lenro-
3b1. Pubo3a u ge3okcupnbo3a Kak mpeacTaBuTeN anboneHTo3. CTpoeHHe MOJICKYII.

HMucaxapuapl. Ctpoenne aucaxapuaoB. Crocod cowreHeHUs NUKIOB. BoccTaHaBiIMBarOme M HEBOCCTAHAB-
JIMBAIOIINE CBOMCTBA IUCAaXapHIOB KakK CleACTBUE couwlieHeHMs IuKkia. CTpoeHre U XUMHUYECKHe CBOWCTBA
caxapo3sbl. TexHOIOrnuecKue OCHOBBI IIPOU3BOJICTBA caxapo3bl. JIakTo3a U MalTbTO3a KaK M30MEpHI Caxapo3bl.
Hoaucaxapuael. O0mee crpoeHre nonucaxapuaoB. CTpoeHHE MOJEKYJbl Kpaxmaia, aMuI03a U aMUIIONEK-
TuH. OU3NYecKre CBOWCTBA KpaxMalla, €ro HaxOoXJIeHHe B Ipupojae M Ouonorudeckas poib. [mukoren. Xu-
MHUYECKHe CBOMCTBa Kpaxmana. CTpoeHHe 3IeMEeHTapHOrO 3B€Ha IIeJUTI0NIO3bl. BiusHue cTpoeHus moammep-
HOU 1enu Ha (u3nYecKne U XMMHUYECKHE CBOWCTBA LEIJUIIOI03bI. [ HAPOIN3 LEeIUII0I03bl, 00pa30BaHue CIO0XK-
HBIX 3(UpPOB C HEOPTaHMYECKMMH M OpPraHMYecKMMH Kuciotamu. IloHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
aleTaTHOM IIIeJIKe, BHCKo3e. HaxosxaeHue B mpupoae u Ouojormyeckas poiib Ieiutrono3bl. CpaBHeHHE
CBOICTB Kpaxmaja M LEeTI0I036I.

JJABOPATOPHAS PABOTA VYrneBonsl.

o

CAMOCTOATEJBHASA PABOTA OBYYHAIOIIUXCA

w

HpnMepHaﬂ TEMATUKA BHEAYIUTOPHBIX CAMOCTOATEIbHBIX paﬁoT: Ilonsatue 00 HNCKYCCTBCHHBIX BOJIOK-
HaX: al€TaTHOM IICIKEC, BHUCKO3C. HaXO)K,ZICHI/Ie B IIpUPOJC U Ouooruyeckas POJIb IEJUIFOJIO3BI. CpaBHeHI/Ie
CBOICTB Kpaxmajia 1 HCJUIIOJIO3bI.

JlomalHee 3aaHue: U3yYeHUE MaTepraia Y4eOHBIX TOCOOHH 1 yueOHUKOB, MPOpaboTKa KOHCIIEKTOB, BbI-
MOJTHEHHE 3a/IaHUH 110 METOINYECKUM YKa3aHHUAM JJI1 CAMOCTOATENBHON pabOThI MO JUCIUITINHE «XHMHUDY

Tema 1.7.
AMWHBI, aMHHO-

Coaep:kaHue y4eOHOro MaTepuajia

JIEKIIMHU, YPOKH
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KHUCJIOTEI, OEIKH

Knaccudukauus u nzomepus amunoB. [lonarue 06 amunax. [lepBudnbie, BTOpUUHBIC U TPETUYHBIC AMHHBI.
Knaccndukanus aMuHOB 1O TUITYy YIJIEBOJOPOAHOIO paguKalla U YUCIly aMUHOIPYII B MOJIeKyJie. [ 'omomnoru-
YEeCKHE PAIbI IPeeNbHBIX ann(aTHUSCKUX U apOMAaTHUECKUX aMUHOB, H30MEPUS U HOMEHKJIATYPA.
XuMHYyecKue cBOHCTBAa aMMHOB. AMUHBI KaK OpraHU4ecKre OCHOBAaHUS, X CPaBHEHHE C aMMHUAKOM U JIpY-
TMMH HEOPraHUYECKUMH OCHOBAaHMSIMU. CpaBHEHHE XMMHUYECKUX CBOMCTB alu(aTH4eCcKuX U apOMaTHUYECKUX
amuHOB. OOpa3zoBaHne aMUI0B. AHWIMHOBBIE Kpacutenu. IloHsaTre o cuHTeTHYecKuX BosIoOKHAX. [lonmnamMump
Y TOJIMaMHIHBIE CHHTETHYECKIE BOJIOKHA.

Ipumenenue u nosyyenue amuHoB. [lonyyenne amuHoB. Paboter H. H. 3ununa.

AMHMHOKHCAOTHI. [loHsITHE 00 aMHUHOKHCIIOTAX, WX Kiaccuukaus U ctpoeHue. OnTuyecKas U30Mepust o.-
aMHHOKHUCIOT. HoMeHKIaTypa aMHHOKHUCIIOT. J[BOMICTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOWCTB aMUHOKHCIIOT U
ee npuurHbL. bunomnspHsie noHbl. Peakumun konaeHcauuu. Ilentuanas cBsi3b. CHHTETHYECKHE BOJIOKHA: Ka-
npoH, sHaHT. Knaccudukanus BosnokoH. [logydyenne aMMHOKHCIIOT, MX IPUMEHEHHE U Oroornueckast GyHK-
LU,

Beaku. benku kak npupoassie nonuMepsl. IlepBuuHas, BTOpuyHas, TPETUUHAS U YETBEPTUYHASL CTPYKTYpBI
OenkoB. GUOPMILIAPHBIEC U TIIOOYIApHBIE OeKH. XUMHUYECKHe CBOMCTBA OEKOB: TOpEeHUE, IEHATYpalys, TH]I-
ponu3, KadecTBeHHbIE (I[BETHBIE) peakinu. buonornveckune GyHKIMH OETKOB, UX 3HAYeHHE. belkn kak KoM-
noHeHT nuiy. [IpobieMa OEITKOBOTO roJI0JaHusI U IIYTH €€ PEIICHUS.

JIABOPATOPHAS PABOTA. AzoTcozepxaiye coeAMHEHNS U OCJIKH. 8
CAMOCTOSATEJIBHASI PABOTA OBYYAIOILIUXCA: 3
IIpumepHasi TeMaTHKA BHeAYTUTOPHBIX CAMOCTOSITETbHBIX PadoT: CHHTETHYECKHE BOJIOKHA: KAaIllPOH,
sHaHT. Knaccudukanus BosokoH. [lonydenne aMUHOKUCIIOT, HX IPUMEHEHUE B OrosIorndeckas pyHKIHs.
buonoruueckue pyHKINM OekoB, X 3HaUeHKe. bemku kak kommoHneHT numy. [Ipobiema GenkoBoro rono/a-
HUS ¥ IYTH €€ PeIICHHUSI.
JlomaiHee 3a/1aHne: M3ydeHUE MaTepuaia yd4eOHBIX ITOcOOMH U yueOHUKOB, TPOPaOOTKAa KOHCIIEKTOB, BbI-
MIOJTHEHUE 33JJAHUH 110 METOJMUYECKUM YKa3aHHUSM JUIsl CAMOCTOSITEBHOM Pa0bOTHI IO TUCIUATUINHE «XHUMUS»

Tema 1.8. Azor- Copep:xaHue yueOHOro MaTepuajia

coxepxamue re- | JEKIIAU, YPOKHA 4

TEPOLUKINYECKHE
COETMHEHHS.
Hyxneunossie
KHCIIOTBI.
Buonornyeckn
aKTUBHBIE COETH-
HEHUS.

HyxnennoBbie KucaoThl. HyKIIeHHOBBIE KUCIOTHI KaK MPHUPOHBIE MOIUMepbl. HyKiIeoTubl, uX cTpoeHue,
npumepsl. AT® u AJI®, nx B3auMonpeBpalieHre u poib 3Toro nporecca B npupoae. [lonstue [JHK n PHK.
Crpoenune JIHK, ee nepBuunast u BropuuHasa crpykrypa. Paborsr @. Kpuka u J[. Yorcona. Kommementap-
HOCTB a30THCTHIX ocHOBaHui. Permmukarus JIHK. Ocobennoctu crpoennst PHK. Tumet PHK u ux 6uonorude-
ckue ¢yakiuu. [lorstue o TponaroM Kome (kogone). bruocnnTes 6emka B :KUBOH KieTke. [ eHHas HHKeHepUs
1 OnoTexHojiorus. TpaHcreHHble POPMBI pACTCHHUI U )KUBOTHBIX.

®epmenThl. [loraTre o pepMeHTax Kak 0 OMOIIOTUYECKUX KaTanu3aropax 0enkoBoi mpuposl. OCOOEHHOCTH
CTPOCHUSI U CBOWCTB B CpaBHEHHM C HEOPraHWYEeCKMMHU KaTaim3aropamu. Knaccudukamus gepmentos. Oco-
OCHHOCTH CTPOCHHUS U CBOHCTB ()EPMEHTOB: CEJIIEKTUBHOCTh M 3(PPEKTUBHOCTh. 3aBHCUMOCTh AKTHBHOCTH
(depmeHTOB OT TemnepaTypsl u pH cpeapl. 3HaueHUe (EPMEHTOB B OMOJIOTUY M PUMEHEHHE B MPOMBIIILICH-
HOCTH.
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Butamunsl. [lonstue o Buramunax. Mx kmaccudukanmst u o0o3HaueHue. Hopma motpebieHNs BUTAMUHOB.
BonopactBopumeie (Ha mpumepe BuTamuHOB C, rpynmsl B 1 P) u sxxupopactBopruMeie (Ha puMepe BHTaMU-
HOB A, D n E). ABUTaMUHO3BI, THTICPBUTAMHHO3BI M THIIOBUTAMHUHO3bI, KX TTPO(IIaKTHKA.

T'opmonbl. [loHATHE 0 TOPMOHAX KaK OMOJOIMYECKU aKTHBHBIX BEIECTBAX, BBIMTOJHSIONINX SHIOKPUHHYIO
PETYJISIIHIO KHU3HEACITEILHOCTH OpraHnu3MoB. Kitaccudukanus ropMOHOB: CTEPOUJIbI, IPOU3BOHBIC aMHHO-
KHCJIOT, MOJUIENTHIHBIE H OeITKOBbIe TOpMOHBI. OTeNbHBIC MPEICTABUTEINN: CTPAIHOII, TECTOCTEPOH, HHCY-
JIVH, aJpCHAJIVH.

JlexapcrBa. IloHsTre 0 NekapcTBaXx Kak XMMHUOTEPANeBTHYECKHUX Mpenaparax. KpaTkue nucropuyeckue cBe-
JICHHUsI O BOSHUKHOBCHUU W Pa3BUTHH XUMHUOTEpPANMU. [ pymIibl IekapcTB: Cynb(aMuibl (CTpeNnTONun ), aHTH-
OMOTHKY (TICHULIMJUINH), aHTUIMUPETHKYU (ACIIUPHH), aHAJIBICTUKU (aHATBIMH). MexaHu3M JEeHCTBUS HEKOTO-
PBIX JIEKapCTBEHHBIX MPENapaToB, CTPOSHHE MOJIEKYJI, IPOTHO3MPOBAHNE CBOMCTB Ha OCHOBE aHAJIHM3a XUMHU-
YECKOro CTPOCHUS. AHTHOMOTHKH, UX KIacCU(UKAIIHS MO CTPOCHHUIO, TUITY W CIICKTPY NeiicTBus. be3onacHsie
Croco0bI MPUMEHEHHNS, JICKAPCTBEHHBIE (POPMEI.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

IpumepHasi TeMATHKA BHeAYAUTOPHBIX CAMOCTOATEIbHBIX padoT: bruocnuTes Genka B )KUBOH KIIETKE.
I'enHast uH>xeHepus 1 OMOTEeXHONOTHs. 3HaUeHHe (PEPMEHTOB B OMOJIOTUU U IPUMEHEHHE B IPOMBILIUIEHHO-
ctu. TpaHcrenHsle GOpPMBI PACTCHUN U KUBOTHBIX. ABUTAMUHO3bI, THIIEPBUTAMUHO3BI U THIIOBUTAMHHO3BI, HX
npodunakTika. MexaHnu3M JIeHCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOSHHE MOJIEKYJI, TIPOTHO-
3UPOBAaHNE CBOWCTB HA OCHOBE aHAIN3a XUMHYECKOT'O CTPOCHHS.

JlomainrHee 3aJaHue: HW3y4YCHUE MaTepualia yIeOHBIX MOCOOMH U y4eOHUKOB, TPOPAOOTKA KOHCTIEKTOB, BHI-
MOJIHEHUE 3aJIAHUH 110 METOJMYCCKUM YKa3aHUSM JJIs CAMOCTOSTEIBHON paOOThI IO JUCIUILINHE « X UMUSD)

WHAUBUIY AJILHBII NPOEKT

(¢,

KoncyabTanuu

Bcero B nepBom cemectpe

96

2 cemecTp

Paznen 2. O0mas u HeopraHu4ecKast XUMHAs

Tema 2.1.
XuMusa — Hayka o
BEIIECTBAX

Coaep:xanne y4eOHOr0 MaTepHaa

JIEKIINU, YPOKHA

Cocras BelecTBa. XUMHUYECKHE DJIEMEHTHI. CHOCO6BI CYIECTBOBAHNUA XUMHUYCCKHUX JJICMCHTOB: aTOMBI,
MIPOCTHIE U CIIOKHBIE BELIECTBA. BelllecTBa MOCTOSTHHOTO U MEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSHCTBA COCTa-
Ba BelIeCcTB. BeriecTBa MOJEKYJISIPHOTO M HEMOIEKYJISIPHOTO cTpoeHus. CrocoObl 0TOOpPaKEHUS MOJIEKYI:
MOJIEKYJISIPHBIE U CTPYKTYpHBIE QOPMYJIBL.

HN3mepenue BemecTBa. Macca aTOMOB W MOJIEKYJ 1. ATOMHAsI equHUIA Macchl. OTHOCHUTEILHBIE aTOMHASI U
MOJIEKyJIsipHasi Macchl. KonnuecTBo BelecTBa U €AMHULIBI €r0 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Yncio ABo-
raapo. Momspraast macca. CTEXHOMETPUUECKHUE 3aKOHBI U TIOHITHS XUMHUH.

ArperaTHble cOCTOSIHUS BellecTBa. TBepaoe (KpUCTAITUYECKOE H aMOpHOE), KHUJIKOEe U Ta3000pa3Hoe ar-
peraTHbie COCTOSHUS BelecTBa. 3aKOH ABOTaJIpo M €ro CIeACTBHs. MOJSIpHBI 00bEM BEIIECTB B ra3000pas-
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HOM cocTosiHiK. OObeIMHEHHBIH ra30BbIi 3aKOH U ypaBHeHHE MeHaeneeBa—KitaneiipoHa.
Cmecu BewmecTB. Pa3nnuns Mexay cMecsiMM M XUMHYECKMMHU COeIMHEHUsIMHU. MaccoBasi 1 0ObeMHasi 107U
KOMIIOHEHTOB CMECH.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

HpnMepHaﬂ TEMAaTHKA BHCAYIUTOPHBIX CAMOCTOATECIbHbIX paﬁoT: CTCXI/IOMeTpI/IIICCKI/IC 3aKOHbI U ITIOHA-
THA XUMUMU.

JlomalrHee 3ajaHue: BHIIIOTHEHHE 3aTaHIH 110 METOINIECKIM YKa3aHUSAM JJIS1 CAMOCTOSATENBHOM paboThI 1O
JUCLIUIUIMHE « X AMUS»

Tema 2.2. Ilepuo-
JIMYECKUN 3aKOH U
IIepuonnueckas
cucTemMa
XUMUYECKHUX DJIe-
menToB /1. W.
Menpeneena.

Copep:xaHue y4eOHOro MaTepuaJjia

JIEKIIMH, YPOKHU

OTKpbITHE NEPUHOIUYECKOT0 3aKOHA. [Ipennochiki: HakoIuIeHHE (PaKTOIOrMYecKOro MaTepuaia, padoTh
npenmecteennukoB (M. B. JleOepetinepa, A. D. lllankyprya, [Ix. A. Hetonenaca, JI. FO. Meiiepa), cbe3n xu-
MukoB B Kapncpys, nuunoctHeie kauectBa 1. . Menneneera. Otkpritue . U. Menneneesim [lepuonnue-
CKOT'0 3aKOHa.

Ilepnoguyeckuii 3akoH U cTpoenre atoma. M3otomnsl. CoBpeMeHHOE MOHATHE XUMUYECKOTO 3JIeMeHTa. 3a-
koHoMepHOCTh ['. Mo3mu. CoBpemennast ¢popmynupoBka [lepuonnueckoro 3akona. [lepuonndeckas cucrema
U cTpoeHne atoMa. OU3NYeCcKuid CMBICT MOPSIIKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB IpymIisl U nepuoa. Ile-
PHOANYECKOE U3MEHEHHE CBOMCTB 3JIEMEHTOB: Pajuyca aToMa; SHEPTUU MOHM3ALMH; JIEKTPOOTPULIATENbHO-
CTH. HpI/I‘II/IHBI W3MEHEHHUS METAJNIMUYECKNX ¥ HEMETAJUIMUYECKUX CBOMCTB 3JIEMESHTOB B rpymmax v rnepuojax, B
TOM 4HucIIe O0NbIUX U cBepxOompmmx. 3Hadenne llepronndeckoro 3akoHa u [leproamueckoil cucteMbl Xu-
muueckux semenToB J. M. MenzaeneeBa ajist pa3BUTHSL HAYKH U IOHUMAHHSI XMMUYECKOM KapTHHBI MHpa.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

le/lMepHaﬂ TEMATHKAa BHCAYIUTOPHBIX CAMOCTOATEIbHBIX paﬁOT: 3HaueHue HepI/IOI[I/I‘-IeCKOFO 3aKOHa "
HepHOZ[H‘leCKOﬁ CHUCTEMBI XUMHWUYECCKHX 3JICMCHTOB I[ n. MeHI{eJ’IeCBa AJIsL PAa3BUTUA HAYKU U TIOHUMAHUS
XHUMHUYCCKOU KapTHUHBI MUpa

JlomaiHee 3a1aHMe: H3y4YeHUE MaTepraina Y4eOHBIX TOCOOH M yUeOHUKOB, TPOpaboTKa KOHCIIEKTOB, BbI-
MOJIHEHHUE 3aJIAHUH 110 METOJIMYCCKUM YKa3aHUSM JJIs CAMOCTOSTENBHON pa0OThI O JUCIMILINHE « X MUY

Tema 2.3. Ctpoe-
HHUE aToMa.
Crpoenue Berie-
CTBA.

Cogep:xanne y4eOHOr0 MaTepHaa

JIEKIIUHU, YPOKH

ATOM — cJI0kHAasA yacTHA. J[0Ka3aTenbCcTBa CIOKHOCTH CTPOEHUS aTOMa: KaTOJHBIE U PEHTI€HOBCKHUE Y-
uh, Goro3ddekT, paauoakTUBHOCTh, JeKTponu3. [LnanerapHas mojaens aroma D. Pesepdopna. Ctpoenue
atoma 1o H. bopy. CoBpeMeHHBIE NpPEACTABIEHNUS O CTPOCHUHU aToMa. KoprycKyIsipHO-BOJTHOBOHM Iyaln3M
YaCTHIl MUKPOMHDA.

CocrtaB aTomMHOro sapa. HykioHbI: mpOTOHBI 1 HEUTPOHBI. M130TOMBI 1 HYKIH/IBL. Y CTOHYHBOCTD SIZIEP.
DJIeKTpPOHHAsA 000/104Ka aToMOB. [loHsITHE 00 IIEKTPOHHOM OPOUTANIH U NEKTPOHHOM obsake. KBaHTOBBIE
yKcia: riaBHOe, opouTansHoe (M0OOYHOE), MarHUTHOE U CIIMHOBOE. Pacmipenenenue 3JeKTPOHOB IO 3HEpre-
TUYECKUM yPOBHSIM, TIOJYPOBHSM M OpOUTAJISIM B COOTBETCTBHH C MPHHIIMIIOM HAaUMEHBINIEH dHEPTUH, TPUH-
runoM Ilaynm u npaBuiiom ['yHna. DneKTpoHHBIE KOH(GUTYPAllMd aTOMOB XHMHYECKHX 3JIEMEHTOB. BaneHT-
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HBIE BO3MOKHOCTH aTOMOB XUMHYECKHX 3JIEMEHTOB. DJIEKTPOHHAS KIIaCCHU(UKAIMA XUMHUUECKUX JIE€MEHTOB:
s-, p-, d-, f-omemeHTHI

IHonsiTHe 0 XMUMHYECKOH cBSA3U. TUIBI XUMUYECKUX CBSI3€H: KOBaJCHTHAs, NOHHAS, METAJUIMYECKAsl U BOJIO-
poJHasi.

KoBanentHasi xumudeckasi cBsi3b. JIBa MexaHuW3Ma OOpa3oBaHUSA DTOW CBs3W: OOMECHHBIH W JTOHOPHO-
aknenTopHbli. OCHOBHBIE MapaMeTpsl ATOTO THMA CBS3U: IJIMHA, MPOYHOCTH, YIOJ CBSI3W WM BaJIEHTHBIN
yros1. OCHOBHBIE CBOWMCTBA KOBAJIEHTHOM CBSI3U: HACBHILIEHHOCTH, MOJSPU3YEMOCTh M MPOYHOCTh. DIEKTPOOT-
PHULIATENFHOCTD U KJacCU(HKANKs KOBATCHTHBIX CBA3EW MO 3TOMY NMPH3HAKY: MOJSPHAS W HENOJsIpHas KOBa-
JIeHTHBIE CBs3U. [10MSIpHOCTE CBSI3M M MONIIPHOCTH MOJIEKYINBI. CItoco0 MepeKphIBaHUS dIIEKTPOHHBIX OpOHTa-
e ¥ Knaccu(UKaLus KOBAJIEHTHBIX CBSI3€H 10 3TOMY NPU3HAKY: G- U T-CBsA3U. KpaTHOCTh KOBAJIEHTHBIX CBSI-
3ell M Ki1accuuKalus WX 1O STOMY NPHU3HAKY: OAMHApHBIE, ABOMHBIE, TPOWHBIE, TOTYTOPHBIC. THIBI KpH-
CTaJUIMYECKHUX PELIETOK Yy BEIIECTB C ATHUM THUIIOM CBSI3H: aTOMHBIE U MOJIEKYJIsipHble. DU3NUECKUE CBOMCTBA
BEILLECTB C TUMH KPUCTAIMUYECKUMU PELICTKAMHU.

Honnasn xumuveckasi cBa3b. KpaifHuii ciiyyail KOBaJeHTHOW MOJNSPHOW CBS3M. MexaHH3M 00pa3oBaHUs
HMOHHOM CBsI3U. IOHHbBIE KPUCTAININYECKUE PELIETKU U CBOMCTBA BEUIECTB C TAKUMHU KPUCTAILIAMU.
Mertaunnyeckass xumuuyeckasi cBsi3b. OCOOBIH THIT XMMHUYECKOW CBSI3M, CYIIECTBYIOIIMNA B MeTaliaX M
cnnaBax. Ee OTIMYMS M CXOJCTBO C KOBAJEHTHON M MOHHOM CBs3siMU. CBOMCTBA METaJUIMUECKOM CcBsi3u. Me-
TaJNINYEeCKHE KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BEILIECTB C TAKUMHU KpHCTaNIaMU.

Bonopoanasi xumuyeckasi ¢Bsi3b. MexaHn3M 00pa30BaHMs Takou CBs3u. Ee knaccudukanms: MexkMONIeKyIsipHast
Y BHYTPUMOJIEKYJISIpHAsE BOJAOPOIHbIE CBSI3U. MoJeKyspHble KPUCTAUTMUECKHE PEIIETKU JUIs 3TOr0 THUIA CBS3H.
®du3nyecKue CBOMCTBA BELIECTB ¢ BOJOPOIHOM CBA3bIO. bronorndeckas posib BOJOPOIHBIX CBsI3eH B OpraHU3aluU
CTPYKTYp OrononmumepoB. ExnHast mpupoaa XMMUYECKHIX CBSI3EH: HATMYME Pa3IMIHBIX TUTIOB CBS3EH B OJHOM Be-
LIECTBE, IEPEXO]] OAHOTO THUIA CBSI3U B APYTOM U T. II.

Kommuiekcoodpa3zoanme. [loHsiTe 0 KOMIJIEKCHBIX coennHEHUsIX. KoopauHannoHHOE YMCIIO KOMILIEKCO-
oOpasoBarensi. BHyTpeHHss u BHelIHssA cdepa KoMiuiekcoB. HoMeHkIaTypa KOMIUIEKCHBIX coenuHeHui. X
3HAUYCHHUE.

CAMOCTOSATEJBHASA PABOTA OBYHAIOIIUXCA

IIpumepHas TeMaTHKa BHeAyAUTOPHBIX CAMOCTOATEJBHBIX padoT: bruonornieckast poib BOJIOPOAHBIX CBS-
3eil B opraHuMzaiyy CTpyKTyp OuornonumepoB. EnuHast mpupoaa XUMUYECKHX CBSI3el: HAINYME PA3IUYHBIX THIIOB
CBsI3el B OJTHOM BELIECTBE, IEPEX01 OAHOTO THUIA CBSA3M B APYTOW M T. I1.

JlomaiiHee 3a1aHMe: H3y4YeHUE MaTepraina Y4eOHBIX TTOCOOMI U YUeOHUKOB, MPOpabOTKa KOHCIIEKTOB, BbI-
IIOJIHCHHEC SaﬂaHI/Iﬁ 110 METOANYCCKHUM YKAa3aHUAM IJIA CaMOCTOSITETbHOM paGOTBI 10 AUCIIUITJINHE «XUMHUS»

Tema 2.4. [lonu-
Mepsl. [Jucnepc-
HBIC CUCTEMbI

Copep:xaHue y4eOHOro MaTepuaJjia

1,2

JIEKIIUHA, YPOKH

Heopranuyeckue nmosaumepsl. [lonumepsl — NpocThie BEIIECTBA C ATOMHOM KPHUCTAUIMYECKON PEIIETKOM:
aJUIOTPOIIHBIC BUIOM3MEHEHHUs yriiepoaa (aiamas, rpadur, kapOuH, QyiiepeH, B3auMOCBSI3b THOPUIU3AIMH
opOuTasiell y aTOMOB yIJiepojia ¢ IPOCTPAHCTBEHHBIM CTPOSCHUEM aJUIOTPOITHBIX MOIM(UKAIINI); CEEeH U Te-
JIyp nemnodeyHoro crpoeHus. Ilommmepbl — ciI0KHBIE BEHIECTBA C ATOMHOM KPUCTAJUIMYECKOM pEIIETKOM:
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KBapll, KpEMHE3eM (IMOKCHUIHBIE COSTMHEHUSI KPEMHU), KOPYH[ (OKCHJI aTFOMHUHUSI) U aTFOMOCHIIMKATHI (I10-
JIeBbIC IIIATHI, CIIOJA, KAOJINWH). MuHepaisl u ropHble opozsl. Cepa miactuueckas. MUHEpanbHOE BOJIOKHO
— acOecT. 3HauCHUE HEOPraHWYECKUX NMPHPOJHBIX MOJMMEPOB B (POPMHUPOBAHUM OJHOW M3 I'EOJOTHYECKUX
000J1049eK 3eMITH — JIUTOCQEPHI.

Opranuyeckue nojumMepsl. CriocoObl UX MOMYyYEHHS: PEAKLUH HOJIMMEPU3alii 1 PEaKLUi MOJIHMKOHAEHC Ca-
. CTpyKTyphl MOJMMEPOB: JUHEHHbBIC, Pa3BETBICHHBIE M MPOCTpaHCTBEHHbIE. CTPYKTypHUpPOBAaHUE IIOJIH-
MEpOB: BYyJKaHU3alMs KaydyKoB, AyOJieHHe OENKOB, OTBEPKICHHE TOJMKOHACHCAIIMOHHBIX TOJMMEPOB.
Knaccudukanms noauMepoB Mo pa3indHbIM TPU3HAKAM.

IlonsiTue 0 qucnepcHbIX cucremax. Kiaccudukanus 1ucnepcHbIX CHCTEM B 3aBHCUMOCTH OT arperatHoro
COCTOSIHUS AMCTICPCUOHHOM Cpefbl U TUCTIEPCHOM (a3bl, a TakkKe Mo pa3Mepy ux vactui. [ pyboaucnepcHbie
CUCTEMBI: IMYJIBCHU U CYCHEH3UU. TOHKOIUCIEPCHBIE CHUCTEMBI: KOJUIOMAHBIE (30IM U Teld) U UCTUHHBIC
(MoneKynsipHbIE, MOJEKYJIAPHO-UOHHBIE U HOHHBIE). Dddext Tunmans. Koarymsiuus B KOJUIOMTHBIX PacTBO-
pax. CuHepesuc B ressix.

3HayeHHe AUCMEPCHBIX CHCTEM B KUBOW W HEKMBOWH NPHpoOde W NMPAKTHYECKOW KU3HU YeJIOBeKa.
OMYJbCUU U CYCIIEH3UHU B CTPOUTEIBCTBE, MULIEBON U MEAULIMHCKON MPOMBINUIEHHOCTH, KOCMETUKE. brono-
TUYECKUE, MEIULIUHCKHE U TEXHOJOTUYECKUE 30J1. 3HAUECHHE Ieied B OpraHu3aluu KUBOM Matepuu. bruono-
rHYecKHe, MUILIEeBbIE, MEIUIMHCKIE, KocMeTHueckue renu. CHUHepe3nc Kak (akTop, ONpelelsionnid CpoK
TOAHOCTH MPOJYKIMH HA OCHOBE renieii. CBepThIBaHHE KPOBH KaK OMOJIOTHUECKUI CHHEPE3HC, €r0 3HaUCHHE.

JJABOPATOPHASA PABOTA [lucnepcHble CUCTEMBI

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA

HpnMepHaﬂ TEMATHKA BHCAYIUTOPHLIX CAMOCTOATECIbHBIX paﬁoT: -

I[OMaIIIHee 3aJlaHHe. -

Tema 2.5. Xumu-
YECKUE PEaKIuu.

Copep:xaHue y4eOHOro MaTepuajia

JIEKIIMHU, YPOKH

Kunaccupuxkanus XuMuyecKuX peakumii B OpraHu4eckoil 1 Heopranmyeckoil xumuu. [lonstue o xumu-
Yyeckod peaknmu. Peakiuu, uaynipe 0e3 W3MEHEHHs Ka4eCTBEHHOI'O COCTaBa BEIIECTB: AJLIOTPOMHU3AIUS U
n3zoMepu3anus. Peakiuy, uaymuye ¢ I3MEHEHHEM COCTaBa BELIECTB: 110 YHCIY M XapaKTepy pearupyromux 1
o0pa3yromuxcs BemecTB (Pas3oKeH!s, COeIMHEHHUS, 3aMELIeHUs, OOMEHa); 110 WU3MEHEHHUIO CTEIIEHEH OKHC-
JICHUS 2JICMCHTOB (OKI/ICJ’II/ITGJ'H)HO-BOCCTaHOBI/ITeHBHLIe 1 HECOKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC peaKHI/II/I); 1o
TerIoBoMY 3P QeKTy (IK30- B dSHAOTEPMHYECKHE); 1O (a3e (TOMO- ¥ TeTepOreHHbIe); 10 HarpaBJeHuto (0opa-
TUMBIE U HEOOpaTUMbIE); MO UCIIOJIb30BAHMIO KaTaau3aropa (KaTaIMTHYECKHE M HEKAaTATUTUYECKUE); M0 Me-
XaHu3MYy (paJuKaibHbIe, MOJIEKYISPHBIE 1 HOHHEIE).

BeposiTHOCTh mMpoTekaHusi XHMHYECKUX peaknuii. BHyrpenHss sHeprus, sHTanbnus. TermtoBod 3¢ dekt
XUMHAYeCKHX peakuuil. Tepmoxumudeckue ypaBHeHus. CTaHAapTHas SHTANBIINS peakuuii 1 o0pa3oBaHHS Be-
mectB. 3akoH I'. . I'ecca u ero cneactsus. DHTpomnus.

Cxopocth xuMH4YecKux peaknuii. [Tonstie o ckopoctn peaxiuii. CKOpOCTh TOMO- M T€TEPOTEHHOM peak-
uu. DHeprus akTuBauuu. GakTopsl, BIUAIONINE HA CKOPOCTh XUMMHUYECKOH peakiuu. IIpupona pearupyromumx
BemecTB. Temneparypa (3akon Bant—I odda). Konuenrpanms. Katanusatopsl U KaTajau3: TOMO- U Te€TEpPO-
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TEHHBIN, UX MexaHu3Mbl. DEPMEHTHI, UX CPAaBHCHHE C HEOPTraHMUYECKUMU KaTaau3aTOpaMu. 3aBUCUMOCTh CKO-
POCTH peakunii OT TOBEPXHOCTH COMPUKOCHOBEHUS PEearupyronux BEIIeCTB.

O0paTUMOCTh XMMHYECKUX peaknuii. XumMnuyeckoe paBHoBecue. [loHATHE 0 XHUMHYECKOM PaBHOBECHH.
PaBHOBeCHBIEC KOHIIEHTpAIMH. JJMHAMUYHOCTh XUMHUYECKOTO paBHOBeCHs. DaKTOPHI, BIUAIONINE HA CMELICHUE
paBHOBeCHs: KOHIICHTpaIWs, AaBlieHue, Temnepatypa (nmpuanun Jle laTtense).

JJABOPATOPHAS PABOTA XuMuueckoe paBHOBECHE

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCS

I[IpumepHasi TeMaTHKAa BHEAYANTOPHBIX CAMOCTOSITEILHBIX PA00T: 3aBUCMOCTH CKOPOCTH PEaKIUil OT
pa3auuHbIX GakTopoB. DAKTOPHI, BIUSIONIUE HA CMEIIIECHUEC PAaBHOBECHS: KOHIICHTPAIINS, JaBIICHUE, TEMIIepa-
typa (mpunmm Jle [llatense).

JlomanrHee 3ajaHie: M3YUYCHUE MaTepualia y4eOHBIX MOCOOUI U y4eOHUKOB, TPOPAOOTKA KOHCIICKTOB, BbI-
MOJIHEHUE 3aJIAHUH 110 METOJAMYCCKUM YKa3aHUSM JJIs CAMOCTOSATEIBHON paOOThI O JUCIUILIMHE « X UMUSD)

Tema 2.6. Pac-
TBOPHI

Conep:xkanue y4eGHOro MaTepuaia

JIEKIIMHA, YPOKH

IlonsiTue o pacrBopax. du3nuKo-XxUMUUECKast MPUPOJa PaCTBOPEHHs U pacTBOpoB. B3anMonelicTBue pacTBo-
pUTENS U pacTBOPEHHOTO BeliecTBa. PactBoprmMocTs BemecTB. CriocoObl BRIPaKEHUS! KOHIICHTPAIMK PacTBO-
POB: MaccoBast A0S PACTBOPEHHOI'O BELIECTBA (IIPOLIEHTHAsT), MOJISIPHASL.

Teopust 3JIEKTPOIUTHYECKON AUCCOUANNN. MeXaHU3M IHCCOLMALNY BEIIECTB C Pa3IMYHbIMUA TUIIAMH XU-
MHUYECKHUX CBs3eil. Bkiax pycckux yueHbIX B pa3BHTHE MPECTABICHUHN 00 AJIEKTPOTUTHYESCKON TUCCOIMAIHIH.
OCHOBHBIE MONOXKEHUS TEOPUH NEKTPOIUTHUECKON nucconuanuy. CTeneHb 3IeKTPOINTHIECKON TUCCOLNa-
U U QakTopsl ee 3aBUCUMOCTH. CHIIbHBIC B CPEIHHE dEKTPONHTHI. J{nccommarus Boasl. BogopoaHslii mo-
kazaresb. Cpesia BOJHBIX pACTBOPOB JIEKTPOIUTOB. Peakinu oOMeHa B BOJHBIX PACTBOPAX 3JIEKTPOJIUTOB.
I'uapoaus kak o0MeHHBIH mpouecc. HeoOpaTuMBblil THAPOTU3 OPraHMYECKHX W HEOPTaHUYECKUX COEIMHE-
HHUH U €ro 3HaueHHe B MPAKTHUYECKOH JesTeIbHOCTH yesoBeka. OOpaTtumblil rugponuns coneld. CTyneH4aThiid
runponus. [Ipaktuaeckoe npumenenue ruapoiaunsa. [ uapoan3 opraHmuecKux BewecTs (OeKOB, KUPOB, yIie-
BOJIOB, TOJMUHYKJICOTUI0B, AT®D) 1 ero 6uonorndeckoe u npakTudeckoe 3HaueHre. OMbUIeHHE XUpOB. Peak-
sl STepUPHUKALNH.

JJABOPATOPHASA PABOTA. Dnektponutuyeckas gucconuanusi. 'maponus coneit

N

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

IlpuMepHasi TeMaTHKA BHEAYAMTOPHBIX CAMOCTOSTENbHBLIX PadoT: [Waponu3 OpraHUYECKUX BEIIECTB
(6enKkoB, XHUPOB, YIIEBOJOB, MONUHYKICOTHIOB, AT®) u ero OMOIOrMYecKoe W MPAKTHYECKOE 3HAUYCHHE.
OwmbuieHne xupoB. Peaknus srepudukanuu.

JlomaiiHee 3aj1aHMe: H3y4YeHUE MaTeprana Yy4eOHBIX ITOCOOHI U yUeOHUKOB, TPOPabOTKa KOHCIIEKTOB, BbI-
IIOJTHCHUEC SallaHI/Iﬁ 110 METOANYCCKHUM YKAa3aHUAM IJIA CaMOCTOSTCILHOM pa6OTI)I 10 AUCIIUITJINHE «XUMHU»

Tema 2.7. Oxuc-
JINTEIBHO-
BOCCTAHOBUTEIIb-
HBIE PEAKIUH.

Copep:kaHue y4eOHOr0o MaTepuaJjia

JIEKIIUHU, YPOKHN
OKuCINTEIHLHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHb OKWCIEHHA. BoccTaHOBHTENM W OKHCIUTEIH.
OxucieHre 1 BOCCTaHOBJIEHNE. BakHelye OKUCINTENN U BOCCTAHOBHTENH. BoccTaHOBHUTEIHHBIE CBOMCTBA
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OneKTpoXUMuYe-
CKHUE MPOLECCHI

METaJUIOB — MPOCTHIX BelecTB. OKUCIUTENbHBIC U BOCCTAHOBUTEIBHBIC CBOWCTBA HEMETAJIOB — MPOCTHIX
BemecTB. BoccTaHOBUTEIBHBIE CBOMCTBA BEIECTB, OOPAa30BAaHHBIX dJIEMEHTAMHU B HHU3IICH (OTPHIIATEIIHLHOMN )
crenieHn oKucieHnsA. OKHUCIUTEIbHBIE CBOMCTBA BEMIECTB, 0OPA30BAaHHBIX JIEMEHTaMHU B BBICIICH (TIOJIOXKU-
TEIBHON) CTENeHU OKHUcIeHUs. OKUCIMTEIbHBIC M BOCCTAHOBUTENBHBIC CBOMCTBA BEIIECTB, OOPa30BaHHBIX
AIIEMEHTaMH B MTPOMEXKYTOUHBIX CTENIEHIX OKHCICHIS.

Kuaaccupurkauus oKMCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Peaknuym MexaToMHOro U MEXMOJIEKY-
JISIPHOTO OKHUCJICHUS-BOCCTAHOBJICHUS. Peakunu BHYTPUMOJEKYJISIPHOTO OKHCIEHUS-BOCCTAaHOBICHUS. Peak-
UM CaMOOKHCJICHHUSI-CAMOBOCCTAHOBJICHHS (IUCIIPONIOPIIMOHUPOBAHMS). METOIbl COCTAaBICHHS ypaBHEHUIMA
OKHCIIATEbHO-BOCCTAHOBUTENFHBIX peakuuid. Meron »neKTpoHHOro OanaHca. BrnusHue cpenbl Ha mpoTeKa-
HUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

XuMHnyecKue UCTOUYHUKHM TOKA. DIEKTPOJHbBIC MOTEHIIUANBL. Psl CTaHTAPTHBIX 3JEKTPOIHBIX MOTCHIIMAIOB
(3MEKTPOXMMHUYECKUH PAJT HAIPSHKEHUH METAIIOB). ['ahBaHNYECKHE IIEMEHTHI M IPUHITUTIB X paboTel. Co-
CTaBJICHWE TallbBaHWYECKHX dyeMeHToB. OOpa3oBaHWE TalbBaHWYECKUX IMap NMPHU XUMHYECKHAX MpoIeccax.
I'anpBannyeckue OJICMCHTBI, IMPUMCHACMBIC B JXHU3HH: CBHUHIOBAsA aKKyMYJIATOPHAasA 6aTapeﬂ, HUKEIIb-
KaJIMHUEBBIC OaTaper, TOIUTMBHEIE 3JIEMEHTHI.

DJIEKTPOJIU3 PaCIJIaBOB M BOAHBIX PAacTBOPOB 3J1eKTPOJHTOB. [Iporieccsl, mpoucxoasaimue Ha KaTole U
aHoJie. YpaBHEHUS DJIEKTPOXUMHUYECKHUX MPOLECCOB. DIEKTPOIU3 BOAHBIX PACTBOPOB C MHEPTHBIMH AJIEKTPO-
JaMU. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU 3NIeKTpoaaMu. [IpakTuyeckoe mpuMeHEHUE 3IEKTPO-
nm3a.

JJABOPATOPHAS PABOTA. OKHCIHTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.

CAMOCTOSATEJBHASA PABOTA OBYUHAIOIIUXCA

[EEN

le/lMepHaﬂ TEMATHKAa BHCAYAUTOPHBIX CAMOCTOATEIbHBIX paﬁOT: XUMHYECKHE NCTOYHUKH TOKA. DJICK-
TPOJIN3 PACIJIaBOB M BOAHBIX PACTBOPOB 3JICKTPOJIUTOB.

JloMmaliHee 3aaHMe: H3ydeHHE MaTepHana y4eOHBIX MOcOOU 1 yueOHUKOB, NPOpabOTKa KOHCIIEKTOB, BbI-
MIOJTHEHUE 33JJAaHUH 110 METOJMUYECKIM YKa3aHHUSM JUIsl CAMOCTOSITEBHOM PaOdOTHI 1O TUCIUTUINHE «XHUMUS»

Tema 2.8. Knac-
cuduKaIus Be-
uiecTB. [IpocTeie
BEILIECTBA.

Copep:xaHue yueOHOro MaTepuajia

JEKIOUU, YPOKH

Knaccupukamuss Heopranmveckux BemecTB. [IpocTeie u crokHbie BemecTBa. OKCHIBI, X KIIaCCUPUKA-
s, [uapokcuapl (OCHOBaHUS, KUCIOPOJICOAEPKAIINE KUCIOThI, aM(DOTepHbIe TUAPOKCHBI). KUCIIOTHI, nX
kiaccudukariysi. OcHoBaHus, ux Kiaccudukanus. Coiu cpeHue, KUCIIbIe, OCHOBHBIC U KOMILJICKCHBIE.
Mertamasl. [lonoxxeHne MeTamIoB B IEpUOANIECKON CUCTEME U OCOOCHHOCTH CTPOEHHS X aToMOB. IIpocTeie
BEI[ECTBA — METAJUIBI: CTPOCHHE KPHUCTAJIOB M METaJUITMUECKasl XUMHYecKas CB3b. OOmme (Gu3mdeckue
CBOHCTBa METAUIOB M X BOCCTAHOBUTEIHHBIC CBOMCTBA: B3aUMOACHCTBHE ¢ HEMETAUIAaMHU (KUCIOPOJIOM, Ta-
JIOTEHAMH, CEPOH, a30TOM, BOJIOPOAOM), BOAOH, KUCIOTAMH, PACTBOPAMH COJICH, OpraHHYECKUMU BEIIECTBAMHU
(cimpramu, raroreHalKaHaMu, EHOJIOM, KUCIOTaMu), menodyaMu. OKCHIIBI U THAPOKCUIBI METAJUIOB. 3aBU-
CHMOCTh CBOWMCTB JTHX COCAMHCHHM OT CTEICHEW OKHCIICHHS METAJUIOB. 3HAUCHHWE METAILIOB B MPHUPOJE H
SKU3HU OPTaHU3MOB.

Koppo3us meranios. [lonarue koppo3un. XuMuueckas KOppo3usl. DJIeKTpoxumudeckas kopposus. Cnoco-
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OBI 3aIIUTHI METAJLUIOB OT KOPPO3HUH.

Oomue cnocodbl MOJIy4eHHs] METAJIOB. MeTaisl B ipupoe. MeTaimyprus U €€ BHIBL: MHPO-, THAPO- U
AIIEKTPOMETAILTYPTHS. DJIEKTPOIN3 PACIUIaBOB M PACTBOPOB COEITWHEHHI METAJUIOB W €r0 MPAKTHYECKOe 3Ha-
YeHHE.

Hemerananl. [lonokenne HemerammioB B Ilepumommdeckoil cucTeMe, OCOOCHHOCTH CTPOSHHS WX aTOMOB.
DNEeKTPOOTPHUIATEIHHOCTh. biaropoHbpie Ta3pl. DIEKTPOHHOE CTPOSHUE aTOMOB OJaropoIHBIX Ta30B U OCO-
OCHHOCTHM UX XMMUYECKHUX U (PU3NYECKUX CBOMCTB. Hemeramisl — mpocthie BemecTBa. X aToMHOE U MoJie-
KYJISIPHOE CTPOEHHUE UX. AJUTOoTpomnusi. XMMUYECKHE CBOMCTBA HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA: B3au-
MOJICHCTBHE C METaIaMH, BOAOPOJOM, MEHEE SJIEKTPOOTPUIIATEIbHPIMA HEMETAIIIAMH, HEKOTOPBIMHU CIIOXK-
HBIMH BElIeCTBaMU. BOCCTaHOBHUTENBHBIC CBOWCTBA HEMETAJLUIOB B PEAKIUAX C (PTOPOM, KUCIOPOIOM, CIIOK-
HBIMH BEIIECTBAMU — OKHCIUTEISIMU (230THOW M CEPHON KUCJIOTAMH U JIp.).

CAMOCTOATEJBHASA PABOTA OBYHAIOIIUXCA

IIpuMepHasi TeMATHKA BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX PadoT: CBOKWCTBA IPOCTHIX BELECTB METAIJIOB
U HEMETAJJIOB

JlomaiHee 3aj1aHMe: H3y4YeHUE MaTepraina Y4eOHBIX TOCOOH M yUeOHUKOB, MPOpaboTKa KOHCIIEKTOB, BbI-
HOJIHEHHE 33JJaHUH 110 METOIMYECKIM YKa3aHUSM ISl CAMOCTOSATEIIbHOM paOOTHI IO TUCHUIUIMHE « XUMUS»

Tema 2.9. OcHOB-
HBIE KJIaCChl HEOP-
TAaHUYCCKUX U Op-
TaHHYECKUX CO-
SIMHCHUH

Conepxxanue yueOHOro MaTepuaJjia

JEKIONHU, YPOKHA

Bonopoansbie coennuenusi HeMeTa10B. [lonyuenrne aMMuaka v XJ0pOBOJIOPOa CHHTE30M M KOCBEHHO. Du-
3u4decKkue cBocTBa. OTHOIICHUE K BOAE: KHUCIIOTHO-OCHOBHBIC CBOMCTBA.

Oxcuabl 1 aHTHAPHUIBI KapOOHOBBIX KUCJI0T. HeconeoOpasyromnie u comeobpasyromue okcuabl. Kucmot-
HBbIC OKCHUJIBI, MX CBOMCTBa. OCHOBHBIC OKCHIIbI, UX CBOMCTBA. AM(OTEPHBIC OKCHJIBI, MX CBOMCTBA. 3aBHCH-
MOCTb CBOWMCTB OKCHJIOB METQJIJIOB OT CTEIICHU OKUCJICHHUS. AHTHAPHUIBI KapOOHOBBIX KHCIOT KaK aHAJOTH
KHCIOTHBIX OKCHIOB.

Kucnorsl oprannyeckue u Heopranmyeckue. KiucioTel B CBeT€ TEOPUH JIEKTPOTUTHISCKON TUCCOITHAIIHH.
Kucnorel B cBeTe NMpoOTOJUTHYECKOW Teopuu. Kitaccudukaius OpraHMYeCKUX M HEOPraHUYECKUX KHCIIOT.
OO0mue cBOMCTBa KHUCIOT: B3aUMOJICHCTBHE OPraHUYECKUX M HEOPTaHMUYECKUX KHCIOT C METalIaMH, OCHOB-
HBIMH ¥ aM(OTEpHBIMU OKCHUJAMH U TUAPOKCHUIIAMH, COJISIMHU, 00pa30oBaHMe CIIOXKHBIX 3(pupoB. OcoOeHHOCTH
CBOMCTB KOHLIEHTPUPOBAHHOM CEPHOM U a30THOM KHCIIOT.

OcHOBaHMSI OpraHMYecKre U Heopranmyeckue. OCHOBaHUSI B CBETE TECOPUU DIIEKTPOIUTHUUYECKON AMCCO-
ruarn. OCHOBAaHHS B CBETE MPOTOJIUTHYECKOW Teopuu. Kiaccudukarms opraHu4eckux U HEOpraHMIECKUX
OCHOBaHUI. XMMHYECKHE CBOMCTBA MIENOYEH ¥ HEPACTBOPUMBIX OCHOBaHMNA. CBOICTBAa OECKHUCIOPOAHBIX OC-
HOBaHUWH: aMMHaKa ¥ aMHHOB. B3anMHO€ BIIMSIHHE aTOMOB B MOJIEKYJIC aHUJTMHA.

AM@oTepHBIe OPraHnYecKne U HeOPraHudeckne coenHeHnss. AMQPOTEPHBIE OCHOBAHHS B CBETE MPOTOJIH-
THYECKON Teopuru. AM(POTEPHOCTh OKCHIOB M THIPOKCHIOB TEPEXOIHBIX METAJIJIOB: B3aMMOJICHCTBHE C KH-
CIIOTaMH U MIeI0YaMH.

Conn. Knaccudukanust u xumuaeckre cBoicTa coneidl. OCOOEHHOCTH CBOWCTB COJIEH OPraHWYECKUX U HEOp-
TaHUYSCKUX KHUCIIOT.
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I'eHeTnyeckas CBSI3b MEKAY KJIACCAMU OPraHMYeCKHUX W HEOPTaHWYECKUX coequHeHuii. [loHsaTHE O TeHe-
TUYECKOMN CBS3M U T€HETUYECKUX PsiJlaX B HEOPraHWYECKOU M OpraHMYecKOr XUMHH. | eHeTnYecKue psibl Me-
Taymta (Ha mpuMepe KalbIus U Kelle3a), HeMeTawia (Cepsl U KpeMHU), TIePEeX0qHOoro eMeHTa (1uaka). ['e-
HETUYCECKUE PSAJIbI U TCHETUUECKAs CBSA3b B OPTraHUYCCKOM XMMHU. ETMHCTBO MUpa BEIIECTB.

JJABOPATOPHAS PABOTA. XuMmnyeckrie CBONCTBA KI1aCCOB HEOPTAHWYECKUX BEIISCTB.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCS

IIpumepHasi TeMaTHKAa BHEAYAUTOPHBIX CAMOCTOSTEIbHBIX padoT: [loHsATHE O TeHETUYECKON CBS3H U Te-
HETUYECKUX PAaX B HEOPTAHUUYCCKON U OpraHnuecKoi XumMun. EqUHCTBO MUpa BELIECTB

JlomainrHee 3ajaHie: M3yYCHHE MaTepUaia Y4eOHBIX MMOCOOUI M yUeOHUKOB, TPOPa0OTKa KOHCIIEKTOB, BbI-
MOJTHEHHE 3a/IaHUH 110 METOIMYECKUM YKa3aHHSIM ISl CAMOCTOATENBHON pabOTHI O AVCIHAIIINHE «XHMUSD»

Tema 2.10.
XUMHUSA 3JIEMEH-
TOB

Conep:kanue yueOHOro MaTepuaja

JIEKIIUHA, YPOKH

S-Onemenmul

Bopopoa. /[BolicTBeHHOE MOJOKEHUE BOIOPOAA B Mepuoanyeckod cucreme. M3otonsl Bomopona. Tsoxenas
Boja. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOAOPOJa, €ro MOoJIydeHHne U npumeHeHue. Poib Bo-
JOpoJia B KHUBOM M HEXHBOW mpupojie. Boma. Ponb Boas! Kak cpeoo0pasyromero BemecTBa KIeTku. JKoo-
THYECKHE aCIEKThI BOIOMOJIB30BaHNUS.

duemeHTsl IA-rpynnsl. llenognsre metamner. OOmIas XxapakTepUCTHKA MIETOYHBIX METAJUIOB HA OCHOBAHHUU
nosnioxenus B [lepuonnueckoii cucteme anementoB Jl. . MenaeneeBa u crpoenus aromoB. [lomyuenue, du-
3MYECKHE U XUMHYECKHE CBOMCTBA INEIOYHBIX METAIOB. KaTHOHBI INENOYHBIX METAIUIOB KaK BaXKHEMIIas
XUMHdecKas (opMa UX CYIIECTBOBAHMS, PEryJIATHBHAS POJIb KATHOHOB KMl M HATPHUs B JKUBOM KJIETKE.
IIpuponHble coeqUHEHN HATPUS U KaJlnd, NX 3HAYECHHUE.

daementsl ITA-rpynnel. O0mias xapakTeprCcTHKA IIEJIOYHO3EMENBHBIX METALIOB U MarHusi HA OCHOBaHUH
nonoxeHust B [lepuonnueckoit cucreme snementoB Jl. Y. MenneneeBa u crpoeHus atomoB. Kambuui, ero
noJy4eHue, (hu3ndeckre 1 XuMHUYECKHe CBOMcTBa. BaxkHele coeqnHeHns Kajdblus, UX 3HAUCHUE U TIpUMe-
Henue. Kanbimii B mpupoje, ero Guosiorudeckast poib.

p-Onemenmoi

AnIoMHHHIA. XapaKTepUCTHUKa aIFOMUHHUSI Ha OCHOBAaHHH TNOJIOKEHHA B [leproanueckoil cucreMe 3J1€MEHTOB
J.U. MenneneeBa u crpoenus atoma. [lomyuenue, ¢pu3nyeckre U XMMHUYSCKHE CBOWCTBA aTFOMHUHMS. Bax-
HeHIre COeTMHEHHs alFOMUHUS, UX CBOICTBA, 3HaUeHHE W npuMeHeHue. [IpupoaHbie coeTuHeHNs alioOMU-
HUS.

Yraepoa u kpemuuii. OOmias xapakTeprucTHKa Ha OCHOBaHUH mX mojoxeHus B [lepuoamueckoii cucreme /1.
. MenaeneeBa u crpoerus aroma. [IpocTeie BemecTBa, 00pa3oBaHHBIC 3TUMHU dTeMeHTaMu. OKCHIBI U THT-
POKCHIBI YTIIEpoAa U KpeMHUs. BaxkHeline cov yroabHOW U KPEMHHMEBON KUCIIOT. CHIMKATHAas MPOMBIIII-
JIEHHOCT.

TIasorensl. O0mas xapakTeprcTUKa TaJIOTEHOB HA OCHOBaHHMM HMX IMOJIOXeHHUs: B [lepuomudeckoil cucreme
annemenToB JI. V1. MeHneneeBa u CTpoeHHsI aTOMOB. ['aJloreHbl — MPOCTBIE BELECTBA: CTPOCHHUE MOJIEKYJI,
XUMHUYECKHE CBOMCTBA, MOJyYEHNE U IPUMEHEHNE. BaxxHele coeAMHEHUs TaJIOTEHOB, UX CBOMCTBA, 3HaUe-
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HUE U puMeHeHue. ["amorens! B mpupoze. buonornyeckas poss rajJoreHoB.

Xanabkorenbl. OOmas XxapakTepucTUKa XaJbKOI€HOB Ha OCHOBaHMHU MX HosoxeHus B [lepuonuueckoii cuc-
teme anemeHToB [[. 1. MeHmeneeBa u cTpOeHUS aTOMOB. XaIbKOTEHBI — IIPOCTHIE BEIIECTBA. AJUIOTPOIIHSI.
CrpoeHne MOJNEKyJl aJUIOTPONHBIX MoAuduKanuii 1 ux cBoiicTBa. IlonmyueHne U MpUMEHEHHE KHUCIOpoaa U
cepbl. XaJIbKOI'€Hbl B IPUPOJIE, UX OHOIOrN4ecKasi poib.

dueMeHThl VA-rpynnbl. O0mmast XapakTepucTHKa JIEMEHTOB 3TOM I'PYIIBI HA OCHOBAaHUU HX IIOJIOXKEHHUS B
Ilepnoanueckoii cucteme snementoB . 1. MenzaeneeBa u crpoenust atoMoB. CTpoeHHE MOJIEKYJIBI a30Ta U
AIJIOTPONHBIX MoauuKanuid Gocdopa, Nx Qu3nUecKre U XUMUYEeCKre cBoiicTBa. BogopoaHsie coennHeHUs
aneMeHTOB VA-Tpymmel. Okcuasl a3ota u (pocdopa, COOTBETCTBYIOIMNE UM KUCIOTH. CONM 3THX KHCIOT.
CBoiicTBa KUCIOPOTHBIX COCAUHEHUH a30Ta 1 Qocdopa, ux 3HaYeHUE U IpuMeHeHue. A3oT u (ocdop B mpu-
poze, ux Ouonoruyeckas pob.

duemeHTsl IVA-rpynnsl. O0mas xapakTepucTHKa 3JI€MEHTOB 3TOHM TPYIITBI HA OCHOBAaHHH X IMOJIOKEHUS B
Ilepuonuueckoit cucreMe 3neMeHToB [. Y. MeHneneeBa U CTpOEHUsI aTOMOB. YTJIEPOI U €ro aIOTPOIIUSL.
CBoiicTBa aJUIOTPOITHBIX MOJAU(HUKALWI yriepoaa, UX 3HaueHue U npuMeHenne. OKCUABI U TUAPOKCUABI yT-
Jepoja U KpeMHHMs, UX XUMUYecKue cBoiicTBa. Collu yrolibHONW M KPEMHHEBBIX KUCIOT, UX 3HAYEHUE U MPH-
menenue. [Ipuponoobpasyromias posb yrieposa Uist )KUBOH U KPEMHUS U151 HEXXUBOH IPUPOIBI.

d-Onemenmut

Ocob6ennoctu crtpoenus: aroMoB d-snementoB (IB-VIIIB-rpynmn). Meab, IMHK, XpoM, Kee30, MapraHel Kak
NPOCThIE BELIECTBA, X (PU3NUECKUE M XUMHUYECKHE cBOMcTBa. HaxoxkaeHue 3THX METalIoB B IPUPOIE, HX
nojy4eHue u 3HaueHne. CoequHeHus d-2IeMEHTOB C Pa3IMYHBIMU CTETICHSIMU OKHCIICHUS. XapaKTep OKCHUIOB
Y THPOKCUIOB ATHX 3JIEMEHTOB B 3aBUCHMOCTH OT CTENIEHU OKHUCIICHHS MeTaJlja.

JIABOPATOPHAS PABOTA. CgoiictBa s-, pP-, 0-32J1EMEHTOB M UX COEIMHEHMIA.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA: -

IIpuMepHasi TEMATHKA BHEAYAUTOPHBIX CAMOCTONATEIbHBIX PadoT: -

JlomainHee 3a1aHMe: H3yUYeHHEe MaTepuaia y4eOHbBIX TOcOOHi M yUeOHUKOB, MPOpabOTKa KOHCIIEKTOB.

Tema 2.11.
XUMHS B )KU3HHA
oOrecTBa

Copep:xaHue yueOHOro MaTepuajia

JIEKIIUHU, YPOKH

XHMMHA U NPOU3BOACTBO. XUMHUUECKAs MPOMBIIIIIEHHOCTh U XUMUYECKHE TEXHOJIOTUU. ChIpbe A XUMUYE-
CKOH MPOMBIIUIEHHOCTH. Boia B XMMHYeCcKOH MPOMBINIIEHHOCTH. DHEPTUA JUIsI XUMHUYECKOT'0 MPOU3BO/ICTBA.
HayuHble mpuHIMIBI XUMHYECKOTO MPOM3BOACTBA. 3alllUTa OKPYXKAIoIIel cpeabl U OXpaHa TpyAa MPH XUMHU-
YECKOM Mpon3BoAcTBE. OCHOBHBIE CTaMA XMMHUYECKOTO MPON3BoAcTBAa. CpaBHEHHE NPOU3BOACTBA aMMHAKa
Y METaHOJIA.
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XuMmus B ceIbCKOM X03MliicTBe. XUMU3AIMs CEIbCKOTO XO35SHUCTBA M €¢ HaIpaBlieHUs. PacTeHus u moysa,
MTOYBCHHBINA ITOTJIOMAIOIMINNA KOMITIEKC. YA0OpeHUS M MX KiaccuuKarmsa. XUMUICCKHE CPEIICTBA 3aIIUThI
pactennii. OTpHUIaTENbHBIE TIOCIEICTBUS TPAMEHEHHUS ITECTUIHIOB U 00ph0a ¢ HUMH. XUMH3AIHS KHBOTHO-
BOJICTBA.

XuMuA ¥ IK0J0rusi. XMMAYIECKOe 3arpsisHEHNE OKpYyXKatomien cpenbl. OxpaHa ruapochepsl 0T XUMHIECKOTO
3arps3HeHns. OxpaHa MOYBBI OT XUMHUYECKOTO 3arps3HeHns1. OxpaHa aTMOC(epsl 0T XUMHUIECKOTO 3arps3He-
Hus. OxpaHa Gopsl ¥ ayHbl OT XMMUYECKOTO 3arpsS3HCHUS. BUOTEXHOIOTHS 1 TeHHAs! WHKEHEPHSL.

XuMus 1 NOBceIHEBHAS KM3Hb YesoBeka. [Jomaminss anteka. Moromue u yuctsnme cpeacrsa. CpeacTsa
00pBOBI ¢ OBITOBBIMU HaceKOMBIMU. CpeicTBa TMYHON THTHEHBI M KOCMETUKU. XUMUS U MHIIa. MapKupoBKH
YIAKOBOK IMUIIEBBIX U TUTHEHUYECKUX MPOIYKTOB U YMEHHUE UX YUTATh. DKOJIOTHS KUIUIIA. XUMUS U TeHe-
THKA YeJIOBEKa.

CAMOCTOATEJBHASA PABOTA OBYHAIOIIUXCA -

IIpumepHasi TeMaTHKAa BHEAYIHTOPHBIX CAMOCTOSTEJIbHBIX PadoT -

Jlomaninee 3agaHue -

WHAWBUAYAJIbHBIN IPOEKT 5
Koncyabranun 8
Bcero BO BTOpPOM cemecTpe 66

JUst XapaKTepUCTUKH yPOBHSI OCBOCHHS y4eOHOT0 MaTepHasa UCIOIb3YIOTCS CIEAYIONe 0003HAYCHUS:

1. - o3HaKOMUTENBHBIH (Y3HABaHHE paHEe NU3yYEHHBIX 0OBEKTOB, CBOHCTB);

2. - penpOaYKTUBHBIH (BBIOTHEHNE IEATSILHOCTH TI0 00pa3Ily, HHCTPYKIIUU HIIH 0] PYKOBOJCTBOM);

3. - IPOAYKTUBHBIH (IJTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHHUE JICSTEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4).
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3. YCJOBUS PEAJIU3ALIUA PABOYEN NPOTPAMMBI JUCIIUITJIMHBI

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

3.1.1. O6pa3oBarenbHble TEXHOJOTUHU, MPUMEHIEMbIE B INPOILIECCe M3yUYCHUS JTaHHOMN

IUCHHAILINHEIL:

- TEXHOJIOTHUS POOJIEMHOTO O0YUYCHHUS;

- TEXHOJIOTUS IPOEKTHOIO 00yUYeHMS;

- KEHC-TEXHOJIOTUU.

IIpuMeHeHMe NaHHBIX TEXHOJIOTUH MO3BOJIUT COKPATUTh BPEMEHHbIE 3aTpaThl HA MOArO-
TOBKY 0OY4YalOLIMXCs K Y4eOHBIM 3aHATHAIM; OyIyT CIOCOOCTBOBATh (POPMHUPOBAHUIO KITFOUEBBIX
KOMIIETEHIIMH, a TaKKe IOJIYYEHUIO KayeCTBEHHO HOBOIO 0Opa30BaTENbHOIO IMPOJYKTa Kak
KBHHTAICCEHIIMH BCEX KIIFOYEBBIX KOMIIETEHIIHIA, BOCTPEOOBAHHBIX B COBPEMEHHOM OOIIECTBE.

3.1.2. Vicnonp30BaHNE aKTUBHBIX M MHTEPAKTUBHBIX (POpPM IpOBEIEHUS 3aHATUI

Cemectp Bup 3anstus | AKTUBHBIC M HHTEPAKTUBHBIE (POPMBI IPOBEJICHUS 3aHATHIHA
1 cemectp Jlexuust, ypok |TexHOI0rus MpOeKTHOro O0y4YeHHUS:
- nyOJUYHAas IPEe3eHTAIMs] MHIMBUYaJIbHOTO IIPOEKTA;
JlaGopaTopHsbie |Kelic-TeXHOIOTHH:
3aHATUSA - aHAJIN3 KOHKPETHBIX CUTyanui no reMaMm: « Teopus
CTPOEHHUSI OpPraHMYECKHUX COCIUHEHUI», «[ MIpOKCHUIIbHBIE
COETMHEHUS», «AJIBJETU/IBI U KETOHBD».
TexHonoruu MpoOIEeMHOT0 O0yYEHUSI:
- IpyIIoBoe o0cyxaeHue Borpoca o remam: «KapOoHoBbie
KHUCJIOTBI U UX MPOU3BOJHBIEY, «YTIEBOIBI», «AMUHBI, aMU-
HOKHCIIOTBI, Oenku», «A30Tcoiepxkaliue IeTepoLuKInye-
ckue coequHeHus. HykiienHOBbIE KUCIIOTHI.
buonornyecky akTUBHbBIE COEAUHEHHUSY.
2 cemecTp Jlexuus, ypok |TexHOJIOrHs NPOEKTHOTO 00Y4YEHHUS:

- HY6J'II/I‘IH8.}I MPE3CHTAIWA UHAUBUAYAJIILHOI'O ITIPOCKTA,

JIaGopartopHsbie
3aHATHUSA

Keiic-texnonoruu:

- QHAJIN3 KOHKPETHBIX cHUTyauui mo temam: «llepmoamye-
ckui 3akoH W llepmoandeckas cucTeMa XMMHYECKHUX 3JIe-
menToB JI. . MenneneeBa», «Ctpoenue atoma. CTpoeHue
BellecTBay, «llomumepsl. JlucnepcHble CHCTEMBI», «XUMH-
YECKUE PEAKLIMN».

TexHonoruu NpoGIEeMHOro 00yYeHUs:

- TpynmnoBoe 00cykJIeHrne Bompoca o temam: «PacTBopsi»,
«OKHUCIUTENHPHO-BOCCTAHOBUTENIbHBIE PEAKIUU. DJIEKTPO-
XUMUYECKHE Tpolecchl», «OCHOBHbIE KJIACChl HEOPTaHHYE-
CKUX U OPraHMYE€CKHUX COCAMHEHHI», «XUMHS DIJIEMEHTOB,
«X¥MHS B )KU3HH OOIIECTBAY
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3.2. Tpe6oBaHNA K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecrevyeHHn 0

HaumenoBanue 00beKTa, TOITBEPKIAIOIIETO
HaJIM4Yue MaTepualbHO-TEXHUYECKOro obecrie-
YEeHUs, C IEpEUHEM
OCHOBHOTO 000pYyI0BaHUs

Anpec (MecTomnooXeHne) 00beKTa,
TIOJITBEPIKIAIOIICTO HATUYNE MATEPH-
IbHO-TEXHUYECKOTO obecreueHus (¢
yKa3aHHEM HOMEpa TaKoro 0ObEKTa B
COOTBCTCTBUH C NOKYMCHTAaMH 110 TCX-

HUYECKOW WHBEHTAPH3AIINN)

VYuebHas ayquToOpus AJISl IPOBEICHUS 3aHATHHA
JEKUMOHHOTO, CEMUHAPCKOTro, J1abopaTOPHOTO
THUIA, TEKYIIEro KOHTPOJII M MPOMEKYTOUHOU
aTTecTaluy, KOHCyJbTanuii «JlabopaTopus
XHMHM». KOMIUIEKT y4eOHON MeOenu, 1eMOH-
CTpallMOHHOE 000pyJOoBaHHe, JabopaTopHOE
obopynoBanue: (HOTOKOTOPUMETPHI, KOHIYK-
TOMETp, CTalarMOMETp, TUTPOBAJIbHBIE YCTa-
HOBKH, (pOTOMETp IUIaMEeHHBIH, pedpakToMerT-
PBL, TIOJSIPUMETP, TIeCOUHast OaHs, BEChl TEXHU-
4ecKHe, peaKkTHBEI, JJabopaTtopHas mocyaa, pH-
METpbl, MarHUTHbIE  MEIIAJIKW, Yy4eOHO-
HarJsIIHBIE TTOCOOMSI, TPE3eHTAMOHHOE 000-
pyIOBaHHE,  HCIOIB3YEMOE  IPOrPaMMHOE
obecneuenue: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Google Chrome / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice.

394087, BopoHnexckas 061acTh, T. Bo-
poHex, yi. Tumupsizena, 1. 21, a. 104

YyeOHass ayauToOpusi JJIs CaMOCTOSITEILHOM
paboThl: KOMIUIEKT y4yeOHOW MeOenu, JAeMOH-
CTpaIlMOHHOE obopyoBaHue, yaeOHo-
HarJsiqHbIe TOCOOMS, KOMITBIOTEpHAs TEXHUKa
C BO3MOJKHOCTBIO TMOJKIIIOYEeHUS K cetd "UH-
TepHeT" M obecreyeHueM J0CTyna B DJIEK-
TPOHHYIO HMH(POPMAITMOHHO-00Pa30BATEIHLHYIO
Cpelly, HCIONb3yeMoe MPOrpaMMHOE obecrie-
yengue: MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic,
Google Chrome / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

394087, BopoHexckas 0061acTh, T. Bo-
poHex, yi. Tumupszesa, a. 21, a. 103
(c 16.00 1o 20.00)

3.3. NupopmanuonHoe odecnieyeHne 00ydeHusi (epeyeHb PEKOMEHIyEMbIX y4eOHBIX
uznanuil, UIHTepHeT-pecypcoB, JONOJHUTENBHOMN JINTEPATYPHI)

OcHOBHBbIC MCTOYHUKH:

1. T'abpuensn, O. C. Xumus: 10 xkmacc : 6a30BbIid ypoBeHs : yueOoHuk / O. C. 'abpuensH.
- 7-e u3n., crep. - Mocksa: JIpoda, 2019 .— 192 c.
2. I'abpuensn, O. C. Xumus: 11 xmacc: 6a30BbIi ypoBeHb: yueOnuk / O. C. ['abpuensH. -
6-e u31., crep. - Mocksa: [poda, 2019. - 224 c.
3. MaprteiHoBa, T.B. Xumus: ydeOHUK U IPaKTUKYM JJIsl CPEAHEro MpodeccrnoHalbHOTO
oOpasoBanus / T.B. MapteinoBa, 11.B. ApramonoBa, E.b. 'onyHoB; nox obmieit penakuueit T.B.
MapTbIHOBOH. - 2-¢ u3]1., ucnup. u jom. - Mocksa: M3natensctBo HOpaiit, 2020. — 368 c. - (IIpo-
(peccronanbHOe o0Opa3zoBanue). Pexxum noctyna: https://www.biblio-online.ru. - Internet access.

- ISBN 978-5-534-11018-0: 869.00. — <URL.:https://www.biblio-online.ru/bcode/439067>. -
<URL:https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-
22CB82664364>.
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/
https://www.biblio-online.ru/bcode/439067
https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-22CB82664364
https://www.biblio-online.ru/book/cover/0DC98D86-0B6A-4B5E-A825-22CB82664364

4. MockBa, B.B. Opranudeckass xumusi: 0a30Bble NPUHIUIIBI [3JIEKTPOHHBIN pecypce]:
YuebHoe mocodue aiis CI1O / Mocksa B. B. - 2-e u3z. - OnexTpoH. naH. - Mocksa: M3narenscr-

Bo [Opaiir, 2020. - 143. - (IlpodeccuonanpHoe oOpazoBanue). - Pexum pocryma:
https://www.biblio-online.ru. - Internet access. - ISBN 978-5-534-09420-6: 279.00. -
<URL:https://www.biblio-online.ru/bcode/441354>. - <URL:https://www.biblio-

online.ru/book/cover/0262ECE9-ACAQ-4528-8604-3E9A90347F3A>.

JlonoJiHUTeTbHbIE HCTOYHUKH:

1. MakcanoBa, JI.A. BbICOKOMOJIEKYJIIpHBIC COCAMHEHHUS W MaTepuajbl JJIs MHIICBOU
IPOMBIIIICHHOCTH [3JeKTpOHHBIA pecypc]: Yuebnoe mocobue st CIIO / MakcanoBa JI A.,
AropoBa O.)K. — 2-e uzn. — DnekTpoH. nan. — Mocksa: M3natenscTBo Opaiit, 2020 .— 220
— (IIpodeccronansuoe obpazoBanue).— Pexum mocryma: https:/ www.biblio-online.ru .—
Internet access .— ISBN 978-5-534-13053-9: 559.00 .— <URL:https://www.biblio-
online.ru/bcode/448841> .— <URL.:https://www.biblio-online.ru/book/cover/68A3EFAF-FFC8-
41B9-BE3D-6DF1D6E34721>.

2. Anapues, A. 1. O6mas u Heopranuyeckas XxuMus. JJabopaTopHbIi MPaKTUKYM [DJICK-
TpoHHBIH pecypc]: Yuebnoe mocobue s CIIO / Anapues A. U., Kazakosa A. A., llleBHuipina
JI. B. — 2-e w3a., ucrp. u gom.— DJeKTpoH. naH. — Mocksa: M3narensctBo KOpaiit, 2019 .—
159 .— (IIpodeccuonansHoe obpazoBanue). — Pexxum goctyma: https://www.biblio-online.ru
— Internet access .— ISBN 978-5-534-04610-6: 349.00 .— <URL:https://www.biblio-
online.ru/bcode/438421> .— <URL:https://www.biblio-online.ru/book/cover/5D640877-48AC-
4BC3-BA74-5EDFB4EDF4D7>

MeToanueckue u3gaHus

1. Meroauyeckue ykazaHUs JJIs CAMOCTOSITEIBHOW PaOOThl Mo aucuMIuiiHe "Xumwus"
(cpennee obuiee oOpa3zoBaHue, NPOQPIIIbHAS TUCIUIUIMHA) A1 00YyYalomIUXCs MO CleHUaIbHO-
CTSIM cpenHero npodeccuoHanbHOro 0bpa3oBanus [DeKTpoHHBIN pecypc]| / BopoHexckuii ro-
CyIapCTBEHHbIN arpapHblii yHuBepcuterT ; [cocT.. O. B. [paxkonoBa, O. B. Ileperonuas].—
OnexTpoH. TekcToBbie AaH. (1 ¢aitn : 1051 K6) .— Boponex : BopoHexckuii rocynapcTBeHHBIN
arpapubiii yauBepcuteT, 2018 .— 3armaBue ¢ TUTyapHOro 3KpaHa. — CBOOOAHBIN JOCTyN U3
untpacetu BI'AY.—  TekcroBeiii  ¢aiin  .— Adobe Acrobat Reader 40 .—
<URL:http://catalog.vsau.ru/elib/metod/m146646.pdf>.

Iepuoauyeckue U3xaHusA:

1. BectHuk BopoHeXCKOro rocyaapCTBEHHOTO arpapHOro0 YHUBEPCHUTETA: TEOpeTHue-
CKUH M Hay4HO-TIpaKTHYECKuH xypHal / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Xypnan ananutuaeckoit xumuu / Poccuiickas akagemust Hayk - MockBa: Hayka, 1946-

3. Kypnan ¢pusnueckoit xumuu / Poccuiickas akanemus Hayk - Mocksa: Hayka, 1934-

4. XuMHsI U TEXHOJIOTHUSI MUIIEBBIX MPOAYKTOB [DneKTpoHHBIN pecypc]: PedepaTuBHbiit
xypHain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

Ilepeuenn pecypcoB mHGOPMALHOHHO-TeIeKOMMYHUKAIIMOHHOH ceTn «HTepHeT»,
HEO00XOIMMBIX JJI5l OCBOCHHS TUCHHUIINHBI.
1. DJeKTpoHHBIC TOJHOTEKCTOBbIE pecypchl Haywnoit Oubnmoreku BI'AY  (http://
library.vsau.ru/)

Nen/m | HaumeHOBaHHe JOKYMEHTA € YKa3aHHeM PeKBHU3UTOB Cpok aeiicTBust
1. KonTpaxt Ne 488/J1Y ot 16.07.2019 (ObC «JIAHb») 24.09.2019 — 24.09.2020
2. Kontpakt Ne 4204 DBC/959/1Y ot 24.12.2019 (OBC 01.01.2020-31.12.2020
«ZNANIUM.COM»)
3. KonTpaxkt 358/1Y ot 24.05.2019 (3BC IOPAMT) - CITO | 01.08.2019 — 30.07.2020
4. JloroBop Ha 6e3BO3Me3/IHOE Hcmonb3oBanue nmpomsseae- | 01.08.2019 — 30.07.2020
nuit B O5C IOPAUT Ne 7-UY or 11.06.2019
5. Kontpakt Ne 487/J1V ot 16.07.2019 (OBC IPRbooks) 01.08.2019 - 31.07.2020
6. KonTtpakt Ne 878/1Y ot 28.11.2019 (OBC E-library) 28.11.2019-27.11.2020
7. Horosop Nel01/HDB/2097 ot 28.03.2017 (HanmonansHast | 28.03.2017 -28.03.2022
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/
https://www.biblio-online.ru/bcode/441354
https://www.biblio-online.ru/book/cover/0262ECE9-ACA0-4528-8604-3E9A90347F3A
https://www.biblio-online.ru/book/cover/0262ECE9-ACA0-4528-8604-3E9A90347F3A
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/448841
https://www.biblio-online.ru/bcode/448841
https://www.biblio-online.ru/book/cover/68A3EF4F-FFC8-41B9-BE3D-6DF1D6E34721
https://www.biblio-online.ru/book/cover/68A3EF4F-FFC8-41B9-BE3D-6DF1D6E34721
https://www.biblio-online.ru/bcode/438421
https://www.biblio-online.ru/bcode/438421
https://www.biblio-online.ru/book/cover/5D640877-48AC-4BC3-BA74-5EDFB4EDF4D7
https://www.biblio-online.ru/book/cover/5D640877-48AC-4BC3-BA74-5EDFB4EDF4D7
http://catalog.vsau.ru/elib/metod/m146646.pdf

anexTporHas oubaunoreka (HOB))

8. Kontpakt Ne 416/AT ot 17.07.2019, Dnexrponusie popmer | 17.06.2019 — 16.07.2022
yueOHMKOB u3narenscTB «IIpocsemenue», «Pycckoe cio-

BO», «JIpoday, «Benrtana-I'pad» (CI10O)

9. JIuniensnonnslil KOHTpakT Ne 0622/9b-19/466//1Y ot
02.07.2019 (Dnexkrponnas OMOIMOTEKA U3/1aTEIHCTBA
«Axanemus») (CI1O)

02.07.2019 - 01.07.2022

10. JIunier3uonublil kouTpakT Ne 761//1T ot 17.10.2019 17.10.2019- 16.10.2022
(DnexTpoHHbIe POpMBI yUeOHHKOB u3aarenbeTBa «I1po-
ceemenuey) (CI10)
11. AKT BBOJIa B DKCILTyaTaIuio DJIEKTPOHHON OMOINOTEKH beccpouno

BI'AY Ne 33 ot 19.01.2016

2. IIporpamMMHoe obecrieueHue 0011Iero Ha3HAYCHHS

Ne | Ha3Banue Pasmemenue

1 | Onepanmonusie cuctembl MS Windows / Linux I1K B nokanbHoOl cetu BIAY

2 [MakeTsl _O(I)I/ICHBIX npunoxennii Office MS Windows / [K B gokansiof cetu BLAY
OpenOffice

3 HporpaMMLI s ipocmotpa daitnoB Adobe Reader / K B nokansioil cetn BLAY
DjVu Reader

4 Bpaysepsr Google Chrome / Mozilla Firefox / Internet [K B gokansiof cetu BLAY
Explorer

5 | AxtuBupycHas nporpamma DrWeb ES I1K B nokanbHol cetu B'AY

6 | IIporpamma-apxuBarop 7-Zip [1K B nokanbHoOM cetu BITAY

7 | Mynerumenua npourpeiBarens MediaPlayer Classic I1K B nokanbHoM cetu B'AY

8 | [nardopma onnaitn-obydyenus eLearning server I1K B nokanbHo#t cetu BI'AY

9 | Cucrema kommsrorepHoro tectupoBanust AST Test I1K B nokanbHoOl cetu BIAY

JIeKTPOHHBbIE HCTOYHUKH ceTH UHTEepHeT €O ¢BOOOAHBIM 10CTYIIOM

1. Xumusi. oOpa3oBaTenbHbIN CAlT IJis1 IIKOJIBHUKOB U CTYIEHTOB. — PexuM goctyna:
http://hemi.wallst.ru/

2. Xumus on-line. — Pexxum moctyna: https://himija-online.ru/

3. XKypuan Xumus u Xumuku. — Pesxum gocryma: http://chemistry-chemists.com/

4. Caiit kadenpsl xumun B'AY. — Pexxum nocryma: http://chemistry.vsau.ru/raboty-
studentov/

5. DOmnexktpoHHass OuOIMOTEKa MaTepuajioB 1O XMMUU. — PexuMm jgoctyna:
http://www.chem.msu.su/rus/elibrary/
6. Bukuneaus — SHUMKIONENNWS HAa PpPYCCKOM s3bike. — Pexum jgoctyna:

https://ru.wikipedia.org/

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI
4.1. ®opMbI 1 METOAbI KOHTPOJISI M OLCHKH Pe3yJIbTATOB 00y4YeHH S
TCKYHII/II\/JI KOHTPOJIb YCII€EBACMOCTHU MW OLICHKA PE3YJIbTATOB OCBOCHHA JUCHUIIIIMHBI OCY-
IIECTBJISIETCS IPENIOAABATENIEM B IIPOLIECCE TPOBEICHUS TPAKTUUYECKUX 3aHATUNA U KOHTPOJIBHBIX
paboT, TECTUPOBAHHUS, & TAKXKE BBHIMOJIHEHUS O0yJarolIMMHCS MHAWBUYAJIbHBIX 3a/laHuM, Ipo-
€KTOB, UCCIIEI0BAaHUM.

Pe3yabTarnl 00yyenus (oc-
BOCHHbIC YMCHUS, YCBOCH-
HbIe 3HAHMS)

®opmMbl 1 MeTOAbI KOHTPOJISI U OLIEHKHU Pe3yJIbTaToB 00Yy-
YyeHHus

YMmenuns:

Popma KOHTPOJIsA

IHoka3aTeaun

YMETb J1aBaTh
KOJIMYECTBEHHBIE OLIEHKU U
MIPOU3BOJIUTH PACUETHI 110
XUMHUYECKHM (hopMysiam U

OueHka pe3yJbTaTOB WHIUBU-
JyaJIbHOT'O OIpoca B YCTHOM U
MUCbMEHHOU popMax

OneHka pe3yibTaToB  KOH-

Pemate 3agaun mo konmvect-
BEHHOH OIIEHKE M MPOU3BOJWTH
pacueTbl Mo XUMHUYECKUM (op-
MyJaM M ypaBHEeHHUsM, oOpala-
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YpaBHEHUSM;

TPOJILHOM PabOTHI

OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHui

OueHka pe3yJbTaToOB 3auera,
JK3aMeHa

0o0pabarbIBaTh, 0OBICHATH
pEe3yJIbTaThl IPOBEICHHBIX
OIIBLITOB U ACJIATh BBIBOJHGI,

OueHka pe3yabTaToB WHIUBH-
JyajqbHOTO OIpOca B YCTHOM U
MMCEMEHHOM (hopmax
Onenka pe3ysibTaToB
TPOJILHOW PabOTHI
Onenka pe3ynpTaToB Jiabopa-
TOPHOI pabOThI

KOH-

IPUMEHSTH METOJIBI HAYIHOTO
no3Hanus (HaOJItoIcHHE,
OIMCaHKe, U3MEPEHHE) ITPU
PCIICHUHU IMPAKTUICCKUX
3a/1a4.

Onenka pe3yabTaToB WHIUBU-
JlyaJIbHOTO OIPOCa B YCTHOM U
MMCBbMEHHOM (hopmax
OueHka pe3yJabTaToB
TPOJIBHOU PabOTHI
OueHka pe3yJabTaTOB TECTO-
BBIX 3aJaHUN

OneHka pe3ynbTaToB Jiabopa-
TOPHOU PabOTHI

KOH-

TBIBaTh, OOBSICHATH PE3yJIbTAThI
[POBEJICHHBIX OIBITOB U JCJIaTh
BBIBOJBI; TPHMEHSATH METOJIBI
HayyHOro mo3Hanus (HaOsro/Ie-
HHE, OMMCAaHUE, U3MEPEHHUE) MIPH
pEIIECHNH PAKTHYECKHUX 3a/1a4.

3HAHUA:

PDopma KOHTPOJIsA

IHoka3aTeau

3HaHHWE OCHOBOIIOJIAraloIIMX
XUMHYSCKHX ITOHSATHH,
TEOpHid, 3aKOHOB U
3aKOHOMEPHOCTSIN; YBEPEHHOE
MMOJIb30BaHNE XUMHUYECKOM
TEPMHHOJIOTUEN U
CHMBOJIUKOH,

Onenka pe3ynbTaToB (pOH-
TaJbHOTO ONpPOCa B YCTHOU H
MMCBbMEHHOM (hopmax
OueHka pe3yJabTaToB
TPOJIBHOU PabOTHI
OueHka pe3yJabTaTOB TECTO-
BBIX 3aJaHui

OrneHka pe3yJbTaTOB 3auera,
JK3aMeHa

KOH-

OneHka pe3yabTaToOB (PpPOH-
TaJIBHOTO YCTHOTO OIpoca
OneHka pe3yabTaToOB  KOH-
TPOJIBHOU PabOTHI

OneHka pe3yJabTaTOB TECTO-
BBIX 3aJaHui

OrneHka pe3ynbTaTOB BBITIOJ-
HEHUs WHIUBUAYAIBHOTO
MIPOCKTA

IpaBujIa TEXHUKU
0e30MacHOCTH MPH
UCTIOJIb30BAaHUN XUMHUYECKUX
BEIIECTB.

OneHka pe3yabTaToOB BBINOJ-
HeHus 1abopaTopHON pabOTHI

JleMOHCTpUpPOBATh 3HAHHS OC-
HOBOITOJIATAIOIINX  XUMHUYECKHX
MOHSTUH, TEOPUH, 3aKOHOB U 3a-
KOHOMEPHOCTSIH; YBEPEHHOE
MOJIb30BaHUE XUMHYECKON Tep-
MHUHOJIOTHE W  CHUMBOJHUKOII;
¢dbopMyIupoBaTh U OOOCHOBBI-
BaTh MECTO XUMHH B COBPEMEH-
HOM Hay4yHOH KapTHHE MHpa, a
TaKXe POJIb XUMHUH B (OPMHUPO-
BaHUM Kpyrozopa © (yHKIIHO-
HAJIPHON TPaMOTHOCTH YeJIOBEeKa
JUTsL pElIeHUsT MPaKTHYECKUX 3a-
Jlad; XOpOIIIo 3HaTh U COOJIIOIATh
MpaBwiia TEXHUKH 0E301acHOCTH
MpH  UCTOJB30BAHUHM XHUMHUYE-
CKHX BEIIECTB.

4.2. Kputepun oeHKH pPe3yJIbTATOB 00y4eHHs

4.2.1 KpuTepuu olleHKH YCTHBIX H MMCbMEHHBIX 0TBETOB

Onenka Kpurepun
CTaBUTCSl B cllydyae 3HAHUS, MOHMMAaHUA, TITYOMHBI YCBOEHHs 00Y-
«OTJINYHO» YaOLMMCS BCEro 00beMa IporpaMMHOT0 MaTepuana; yMeHHs BblIe-
JISTh TJIABHBIE TOJIOKEHUSI B M3YYEHHOM MaTepuase, Ha OCHOBaHUU
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($hakTOB W MpUMEpPOB 0000IIaTh, JeJaTh BBHIBOJIbI, yCTaHABJIMBATh
MEXIMPEAMETHBIE U BHYTPHUIPEIMETHBIC CBS3U, TBOPYECKU IMpUME-
HSTh TIOJNYYCHHBIC 3HAHHWS B HE3HAKOMOW CHUTYaIlMH;, OTCYTCTBUS
OIMOOK ¥ HEIOYETOB MPU BOCIPOU3BEICHUU MU3y4YEHHOTO MaTepua-
Ja, TMPH YCTHBIX OTBETAaX, YCTPAHEHHS OTICIBHBIX HETOYHOCTEH C
MOMOIIBIO JIONOJHUTEIBHBIX BOIPOCOB IPENoJaBaTes; coOroae-
HUS KyJIbTYPbl MHUCbMEHHOW M YCTHOH pedd, MpaBuil 0pOpPMIICHHUS
MUCHbMEHHBIX PadoT.

«XOpOoUIo»

CTaBUTCS B Cllyyae 3HaHMS BCEro M3y4EHHOIO0 MaTrepuana; yMEHUs
BBI/IETISITh JIaBHBIE IOJIOXKEHUSI B U3YyYEHHOM MaTepHualle, Ha OCHO-
BaHUM (DaKTOB U IMPUMEPOB 00001IaTh, 1€1aTh BBIBO/bI, YCTaHABIIH-
BaThb MEXIIPEAMETHBIE U BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTDH I10-
Jy4YEeHHbIE 3HAHUS Ha MPAKTUKE; HAIMYME HE3HAUUTENIbHBIX (HErpy-
ObIX) OmMMOOK MpHU BOCHPOU3BEIACHUU HU3YyYEHHOT'O MaTepuana; Co-
OJIIOZICHNS] OCHOBHBIX IPAaBUJ KYJIbTYpPbl IUCBMEHHOM M YCTHOM pe-
4H, paBu1 0POPMIIEHHS] TUCbMEHHBIX padoT.

«YHAOBJICTBOPUTCIIBHO»

CTaBUTCS B Cllyyae 3HAHHs U YCBOCHUs MaTepuaa Ha ypOBHE MUHHU-
MaJIbHBIX TPeOOBaHMWN MPOTPAMMBI, 3aTPYAHEHHsS IPH CaMOCTOS-
TEJIbHOM BOCIIPOM3BEJCHUH, HEOOXOAMMOCTH HE3HAUMTENbHOM IO-
MOIIH TIPETIOAABATEIS; YMEHHUSI padOTaTh HAa YPOBHE BOCHPOH3BE/IC-
HUS, 3aTPYJHEHUS [IPU OTBETAaX Ha BUJIOM3MEHEHHBIE BOIPOCHI; Ha-
st 1-2 rpyObIX OmMOOK, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3-
BEJICHUU H3YYEHHOI'O0 MaTepuia; He3HAYUTEIbHOIO0 HECOOIOACHUs
OCHOBHBIX TPaBWJI KYJIbTYPbl MUCHMEHHOW M YCTHOW pEdH, MPaBHI
0 OpMIICHHSI MTUCHbMEHHBIX PaOOT.

«HEYOOBJCTBOPUTECIBLHO

CTaBUTCA B Clydae 3HAaHMA M YCBOCHHS y4eOHOTO MaTepHana Ha
YPOBHE HIDKE MHUHHUMAJIBHBIX TPEOOBAaHMI MPOrPAMMBI; OTCYTCTBUS
yMEHHUsl padoTaTh Ha YPOBHE BOCIIPOM3BEIEHUS, 3aTPYAHECHUS MPH
OTBETax Ha CTaHJAPTHBIE BONPOCHI; HAIWYMS HECKOJIBKHX TIpyOBIX
OIMOOK, OOJBIIOro yKciaa HErpyObIX HpHU BOCIPOU3BEACHUM H3Y-
YEHHOI'0 MaTepuana; 3HaYUTeIbHOIO HECOOJII0/ICHUsI OCHOBHBIX ITpa-
BWJI KYyJIbTYphl MACBMEHHON M YCTHOHM pedud, MpaBwi OpOpMIICHUS
MUCbMEHHBIX paboT.

4.2.2 Kputepum olleHKHM TeCTHPOBAHUS

Orenka

OTnuuuTeNbHbIE IPU3HAKH Kpurepun

«3», «yIIOBJIETBOPH-
TEIbHO»

OOyyaromuiicss BOCIPOU3BOJUT TEPMHU- | CTABUTCS TMPH MPaBUILHOM
HBI, OCHOBHBIC TIOHSATHS, CIIOCOOEH Y3HA- | BHITIOJTHCHUH TECTOBOT'O
BAaTh S3BIKOBEIE SIBJICHUS. 3amanns Ha 61-75%

((4», «XOpOouIo»

OOyuaronuiicss BBISIBIISICT B3aUMOCBSI3H, | CTABUTCS MPHU MPABUILHOM
KJIacCH(PUIUPYET, YIOPSAOUYUBAET, WH- | BBIIOJHEHUH  TECTOBOTO
TEPIPETUPYET, IPUMEHSIET Ha TpaKTHKe | 3amaHus Ha 76-90%

IIPOVICHHBIN MaTepHall.

«5 », KOTJIIHYHO»

OGyuaromuiics aHaaM3UPYET, OLEHMBA- | CTABUTCH NPU MPABHILHOM
€T, IPOTrHO3UPYET, KOHCTPYHUPYET. BBINIOJIHEHUH  00YyJaroIIUM-

Cia TECTOBOI'O 3aJaHHA Ha

91-100%
CTaBUTCSI TIPU NPABUIBHOM
W2» BBITIOJTHEHUH TECTOBOI'O

3a1aHus MeHee yeM Ha 60%
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4.2.3 KpuTepnu oOueHKH 3a4eTa

OneHka 3K3amMeHaTopa, Kpurepun
YPOBEHb
«3auTeHo» OOyuarouuiics Moka3aja JOCTATOYHbIE 3HAHUS OCHOBHBIX IIOJIO-

JKEHUN y4eOHOM MUCIUIUIMHBI, YMEHHE CaMOCTOSTENbHO PEIIaTh
KOHKpETHBIC MPaKTUYECKHE 3aJaud, MpelyCMOTpeHHbIe paboueit
MPOrPaMMOM, OPUEHTUPOBATHCS B PEKOMEHIOBAHHOM CHPABOYHOMN
JUTEpaType, yMEET IPAaBUIIbHO OLIEHUTH ITOJTYyYEHHBIE PE3YJIbTaThI

«He 3aureno»

[Tpu oTBeTe 0O0yYarOmIErocsi BHISIBUINCH CYIIECTBEHHBIE TIPOOEITBI
B 3HAHUSAX OCHOBHBIX MOJOXKEHHH y4eOHOH NUCHUILIMHEI, HEyMe-
HHUE C MOMOUIBIO MPEToIaBaTelsl MOIY4YUTh NMPABHIIBHOE PEIICHUE
KOHKPETHOW NMPaKTHYECKOH 3aJayll M3 4Yucliia MPeayCMOTPEHHBIX
paboueii mporpaMMoil y4eOHON TUCIUTIIHHBI

4.2.4 KpuTepuu OLeHKH K3aMeHa

OrneHka

Kpurepuun

«OTJIIMYHO»

CTaBUTCS B Clydac 3HAHHS, MOHHUMAHUS, TJIyOMHBI YCBOCHHS 00Y-
YAIOIIMMCSI BCEro o0beMa MPOrpaMMHOTO MaTepHaa; yMEHUsI Bbljie-
JISITh TJIaBHBIC MOJIOKEHUSI B M3YYEHHOM MaTepuayie, Ha OCHOBaHHUU
(bakToB ¥ MpUMEpOB 0000IIaTh, JIeiaTh BBIBOJbI, YCTAHABIHBATH
MEKITPEIMETHBIC ¥ BHYTPHIIPSIMETHBIC CBSI3U, TBOPYCCKH IMPHME-
HSTH TOJydeHHBIC 3HAHHMS B HE3HAKOMON CHTYallMH; OTCYTCTBUSI
OIIMOOK ¥ HEJOYECTOB MPU BOCIPOU3BEICHUN U3YyYCHHOTO MaTepHa-
Ja, IPU YCTHBIX OTBETaX, YCTPAHEHHUS OTACIbHBIX HETOYHOCTEH C
MOMOIIBIO JIONIOJTHUTEIBHBIX BOIPOCOB IpENojiaBarelis; COoOJro/ie-
HUSI KYJIbTYPbl MHCHbMEHHON M YCTHOH peuH, mpaBuil o(opMIIeHHs
MUCbMEHHBIX PadoT.

«XOopouIo»

CTaBUTCS B Cllyyae 3HaHUS BCEro M3y4EHHOIO0 MaTepuaya; yMEHUs
BBIJIETISITh TJIaBHBIE IOJIOXKEHUS B MU3YyYEHHOM MarepHualle, Ha OCHO-
BaHUM (DaKTOB U MPUMEPOB 000011aTh, 1€1aTh BHIBO/bI, YCTAaHABIIU-
BaThb MEXIIPEJAMETHbIE U BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTH M0-
Jy4YeHHbIE 3HAHUS Ha MpPaKTUKE; HAIMYKME HE3HAUUTENbHBIX (HErpy-
ObIX) OMIMOOK MPHU BOCHPOU3BENCHUM H3YYEHHOIO MaTepuana; co-
OJIOZICHNS] OCHOBHBIX MPAaBUJ KYyJIbTYpbl MIMCbMEHHOM M YCTHOM pe-
4H, paBui1 0(OPMIICHHS MUCbMEHHBIX paloT.

«YHAOBJICTBOPUTCIIBHO»

CTaBMUTCS B ClTyyae 3HAHHS U YCBOGHMs MaTepuaia Ha ypOBHE MUHH-
MaJIbHBIX TPeOOBaHWN TPOTPAMMBI, 3aTPYIHEHHS MPH CaMOCTOS-
TEJIbHOM BOCIIPOM3BEJICHUH, HEOOXOAMMOCTH HE3HAUMTENbHOM mo-
MOIIIM IIpenojaBaTess; yMEHHUsl paboTaTh Ha YpOBHE BOCIPOHU3BE/E-
HUS, 3aTPYJHEHUS MIPU OTBETAaX Ha BHJIOM3MEHEHHBIE BONPOCHI; Ha-
anuns 1-2 rpyObIX oMOOK, HECKOJIBKUX HErpyOBIX MPH BOCHPOU3-
BEJICHUU H3YYEHHOTO MaTepuiia; He3HAUUTEIbHOTO HECOOIOACHUS
OCHOBHBIX TPaBWJI KYJIbTYPbl MTUCHMEHHOW M YCTHOW pE€YH, MPABHI
o opMIIeHHS TMCEMEHHBIX padoT.

«HCYHOOBJICTBOPUTCIILHO»

CTaBUTCA B Cllydae 3HAHMA M YCBOCHHS y4eOHOTO MaTepHaia Ha
YPOBHE HIKE€ MUHUMAJBHBIX TPeOOBAaHUI MPOTPaMMBI; OTCYTCTBUS
yYMEHHUsl padoTaTh Ha ypOBHE BOCIIPOW3BENCHHUSI, 3aTPYAHECHUS TPU
OTBETaxX Ha CTaHJAPTHBIE BOMPOCHI; HAIMYHUS HECKOJIBKUX TIPYOBIX
OIMOO0K, OOJBIIOro yYKciaa HErpyObIX MpU BOCIPOU3BEACHUH H3Y-
YEHHOT'0 MaTepuaa; 3HaYUTeIbHOI0 HECOOJII0ICHUSI OCHOBHBIX Ipa-
BWJI KYJIBTYphl MMACBMEHHON W YCTHOHW pedd, TpaBwil 0GOpPMIICHUS
MUCbMEHHBIX paboT.
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4.2.6 Kputepuu olleHKH NMPOEKTOB

O1nenka sK3aMeHaTopa, Kpurepun
YpOBEHB
«3auTeHO» OOyyarommiicst MMOKaszall JIOCTaTOYHbBIC 3HAHHSI OCHOBHBIX MOJIO-

JKEHUI y4eOHOM MUCIUIUIMHBI, YMEHHE CaMOCTOSTENIbHO pPelaTh
KOHKPETHBIE MPAKTUYECKHE 3a/1aud, MPEeIyCMOTPEHHbIE padoueit
IIPOrpaMMoil, OpUEHTHPOBATHCS B PEKOMEHOBAHHONW CIIPABOYHOM
JUTEpaAType, YMEET NPAaBUIbHO OLIEHUTD IIOJyUYEHHBIE PE3YJIbTATHI

«He 3aureno»

[Tpu oTBeTe o0Oyuarolerocsi BhIIBUINCH CYIIECTBEHHbBIE MPOOEIBI
B 3HAHMSIX OCHOBHBIX TOJIOKEHUH Yy4eOHON IUCIUILIMHBI, HEyMe-
HUE C TIOMOLIBIO MPENOAABATEINS MMOTYyYUTh IPaBUIBHOE PELICHUE
KOHKPETHOM IPAaKTUYECKOW 3aJa4d W3 YHUCIIA IIPELYCMOTPEHHBIX
pabouelt mporpaMmMon y4eOHOM T CITUTIITUHBI
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4.3. OueHoYHbIEe CPeICTBA 1JIs1 MPOBeAeHHs TEKYIero KOHTPOJIs yCneBaeMoCTH

4.3.1. TecToBELIE 3aJaHUA
Paznen.1. Oprannyeckasi XuMus.

1. Opranmnueckast XuMusi — 3TO XUMHUsI COEAMHEHU!
a) yrieposa;

0) a3ora;

B) KHCJIOPOJIA;

r) XJopa.

2. IIpenenbHbIe YIICBOIOPOIb XaPaKTEPU3YIOTCS HATHUHEM:
a) KpaTHBIX U apOMATHUYECKOTO THIIA CBA3EH;

0) OIMHAPHBIX CBSI3EH;

B) KPaTHBIX CBSI3CH;

') apOMaTHYECKOI'0 TUIIA CBSI3H.

3. CriupTel U QeHOoIBI conepKaT (HYHKIUOHATIBHYIO TPYIIY:
a) -OH; 6) -COOH;
B) -C=N; r) >C=0.

4. Ha3Banwue ajKaHy JaeTcs 10 BEJIMYUHE:

a) caMOM JIJTMHHOM LN YTIIEPOHBIX aTOMOB;
0) caMoif KOPOTKOM IEMNH yIIIEPOAHBIX aTOMOB;
B) CaMbIX MEIIKHX PaIUKaJOB;

r) OOKOBBIX IICTICH.

5. Monekyna 3ThHa (alleTuiieHa) COAEPIKUT:
a) OJTHY T-CBS3b;

0) IBE TT-CBSI3H;

B) TOJILKO G-CBSI3H;

T') TpU T-CBSI3H.

6. 13 kakoro cnupTa MOKHO NIPU OKUCIICHHUU TTOYYHUTh adbJIeTUa?
a) METaHOJ;

0) mpomnaHon-2;

B) MIEHTaHOI-3;

r) 2-MeTUI0yTaHOoI-2.

7.C aMMHaYyHBIM PacTBOPOM OKCHA cepedpa He B3aUMOJICICTBYET:
a) TJII0K03a;

0) MaIbTO3a;

B) IIpOoNaHaIb;

T') YKCyCHasl KHCIIOTA.

8. Kakas kapOoHOBast KMCJIOTa HE BXOJHT B COCTaB KUPOB?
a) MAIbMUTHHOBAS;

0) creapuHOBas;

B) YKCYCHas;

T') OJIEMHOBASI.
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8. DTanon o0pa3yeT ajIKOTOJIATHI C:
a) Na;

6) NaOH;

B) CaO;

T) CU(OH)2

9. Kakoe u3 MpuBEICHHBIX COCTMHEHUI BCTYIIACT B PEAKIIUIO “‘cepeOpsiHOro 3epkana’?
a) YKCyCHasl KHCIIOTa;

0) MeTaHalb,

B) OyraHomi-1;

I') IPOIIAHOH.

10. B kakoe nojoXeHHe apoMaTUYEeCKOro KOJbla BBOJUTCS HUTPOIPYINA MPU HUTPOBAHUU
Tosryosia?

a) OPTO-TIOJI0XKEHUE;

0) MeTa-ToI0KEHHE;

B) Mapa-MoJI0KEHHE;

I') OpPTO- U Napa-IoJI0KEHUS.

11. B pe3ynbTare Kakoi peakiuu 00pa3yercs CIOKHBINA dhup?
a) aTepuduKaIum;

0) ciupTOBOTO OPOKEHUS;

B) TUJIPUPOBAHMS;

I') OKUCJICHHUS.

12. Kak Ha3bIBaeTcs qaHHOE coequHeHue mo HoMeHnknatype MIOITAK:
CH;— ﬁ — CH, — (,:H — CH3;

a) 2-MeTWJINICHTaHOH-4, O CHs

0) 4-MEeTUIINCHTaHOH-2,

B) 2-METHJINPOIAHON-4,
) 4-MeTUJINEeHTaHab.

13. Ipu okucIeHUN ambaeruaa oopasyeTcs:
a) NepBUYHBIN CIIUPT;

0) BTOpUYHBIN CIIUPT;

B) CIIOXKHBIHN 3¢up;

') KapOOHOBAs KHCJIOTA.

14. Onpenenure Kakoe U3 yKa3aHHBIX BEIICCTB HE OYIET pearupoBaTh C TUAPOKCUIOM
HaTpus?

a) MPOIaHOBas KUCIIOTA;

0) XJ0paTaH;

B) (eHOT;

T) ICHTaHOJ-2.
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15. B3aumoelicTBIE ¢ KAKUM M3 IPUBEIACHHBIX COCTMHEHUH SBISETCS KaueCTBEHHOM
peakiueil Ha alibJIeTuIb1?

a) ammuavHbId pacTBOp AQ20;

0) NaOH,;

B) Bry;

F) PC|5

16. [Tpu HUTPOBAHUU KAKOTO CIIHPTA 00pa3yeTcsi B3pbIBUATOE BEIIECTBO?
a) mpomnaHoJi-1;

0) mponanTpuon-1,2,3;

B) IIpomananoi-1,2;

r) nponanauoia-1,1.

17. Kakoe BemecTBO MOKHO MOIYYUTh MPH LIEJIOYHOM THIPOJIN3€E TPUTTAIBMUTHHA?
a) BOJIA;

0) mMaTbMUTHHOBAS KUCJIOTA,

B) MaJbMUTAT HATPHUS;

I') TUAPOKCHU HATPHSL.

18. B3aumoeiicTBre ¢ KaKuM W3 MPUBEICHHBIX COSAMHEHUH SBISETCS KaYeCTBEHHOU
peakuueil Ha MHOTOATOMHBIE CITUPTHI?

a) ammuayHbIi pactBop AQ20;

6) NaOH,;

B) Bro;

r) Cu(OH),.

19. 40 % BoaHBII pacTBOP KaKOIo U3 MPUBEIEHHBIX BEIIECTB Ha3bIBAIOT (POPMATTMHOM?
a) MEeTaHaJI,

0) sTaHas;

B) IponaHaIs;

I') IPOMaHOHA.

20. Kakyto ¢popmyny umeer peHon?

6)

a)
—CH2 OH CHZ_ H— H2
(5? T
HC\ - CH OH OH OH
:H\T,—OH
B) CH;— CH,OH r) HC\ /CH

21. Kakoe u3 pUBEICHHBIX BEIIECTB OYICT BCTYNAaTh B PEAKIIAIO ITOJIMKOHICHCAITHH?
a) 9TaH;

0) oTeH;

B) 3TaHOIL;

I') STaHalb.
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22. Kakasi U3 MpUBEICHHBIX KUCIIOT SABJISICTCS] HEMPESIbHON TBYXOCHOBHOM?
a) MaclsHas;

0) MaJIOHOBAS;

B) METAaKpUJIOBas;

') MaJICHHOBAS.

23. PacTBOp Kakoro COeIMHEHUS B BOJIC HA3bIBAIOT KapOOJIOBOM KUCIOTON?
a) 3TUJIOBOTO CIIUPTA;

0) OEH3WIOBOTO CIUPTA;

B) TJIULIEPUHA;

r) enona.

24. Kakoe coeanHeHue oOpa3yercs Mpy ruApUpOBaHUN IponaHoHa?
a) nponaHoii-1;

0) nponaHoi-2;

B) IpOoNaHallb;

I') IpOIIaH.

25. Kakoe coenHeHre 00pa3yeTcst MpH OKUCICHUH STHIIOBOTO CriupTa’?
a) MypaBbUHBIN aJIbJICTH]I;

0) YKCYCHBIH anbaerus;

B) TIPOITMOHOBEKIN aJbICTHUI,

T') alleTOH.

26. Yto Takoe XupbI1?

a) COJIM IICIIOYHBIX METAJIOB BBICIINX KAPOOHOBBIX KUCIIOT,

0) nmpocThie 3(HUPHI MHOTOATOMHBIX CITUPTOB;

B) BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS, COCTOSIINE U3 OOJBIIOTO YUCIIA OCTATKOB TIIFOKO3BL;
T') CMECH CIOKHBIX 3()UPOB TIUIEPUHA U BBICIIUX KAPOOHOBBIX KHUCIOT.

30. [epBblit npencTaBUTENb FTOMOJIOTHYECKOTO Psijia MPeAeIbHBIX YIIIEBOAOPOA0B — 3TO:
a) MpoIaH;

0) MeTaH;

B) OTEH;

T) 9TUH.

31. BzauMoelicTBrE C KAKUM U3 MIPUBEACHHBIX COCTUHEHUH SIBISIETCSA KaYeCTBEHHON
peakuueit Ha peHoIIbI?

a) aMMuavHbiit pactBop AQ,0;

6) NaOH,;

B) FeCls;

T) CU(OH)Z

32. Kakyro ¢hopMyIly IMeeT STHIIOBBIA CITUPT?
a) CH30OH,;

0) CH3;CH,0H;

B) CH3COOH;

r) (NH2),CO.
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33. [l aTeHa He XapaKTepeHbl peakuu
a) MPUCOSTUHEHUS

0) OKHUCIICHUS

B) 3aMEIICHUS

I') OJINMEPHU3ALUU

34. B peakuurio “cepeOpsHOTO 3epKayia”’ BCTyIMaeT
a) YKCyCHasl KHCIIOTa

0) MeTaHalb

B) OyTaHoun-1

I') IPOIIaHOH

35. Monocaxapusl — 3TO

a) MHOTOAQTOMHBIE aJIbJAETU/I0- WIH KETOCITHUPTHI

0) cioxHBIC YPUPHI TIUIEPUHA U BBICIIHX KaPOOHOBBIX KUCIOT

B) COJIM LIEJIOYHBIX METAJIOB BBICHINX KAPOOHOBBIX KHUCIOT

r) npupoansie BMC, cocrosiiire u3 0CTaTkoB 0-aMUHOKHCIIOT, CBS3aHHBIX IENTUAHOMN CBSI3bIO

36. [Ipu oxucieHnn anpaeruaa oopasyercs
a) NepBUYHBIN CIIUPT

0) BTOpUYHBIN CIIUPT

B) CJIOXHBIH 3up

') KapOOHOBAs KHCJIOTA

37. B cocTtaB KHpPOB HE BXOIHT
a) MaJbMUTHUHOBAS KHCIIOTA

0) creapuHOBasi KMCJIOTA

B) YKCYCHasi KUCJIOTa

') OJIEMHOBAs KUCIIOTa

38. B peakuuro sTepuUKaIIA BCTYTAET
a) MponaHajb

0) OeHzon

B) 2TaHOII

r) OyTaHOH

39. Ilpona" He B3aMMOJICHCTBYET C
a) Cl, (cBer)

6) HNO3

B) Br,

r) CH3COOH

40. benku — 31O

a) MHOTOaTOMHBIE aJIbJAETU]I0- UJIU KETOCIIUPTHI

0) croxHbBIC A(UPHI TIUIIEPUHA U BHICITUX KAPOOHOBBIX KHCIOT

B) COJIM IIEJIOYHBIX METAJIOB BBICITNX KAPOOHOBBIX KHUCIOT

r) npupoansie BMC, cocrositiiue u3 0CTaTKOB 0-aMUHOKHUCIIOT, CBSI3aHHBIX TIENTHIHON CBSI3bIO

41. Tlo mpaBmily MapkoBHUKOBa B3aUMOJIEHCTBYET
a) OyTeH-2

0) oTeH

B) OyTHH-2
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r) Oyren-1

42. Tlpu rupponuse Kpaxmaia oopazyercs
a) 0-TJIFOKO3a

0) B-riroxo3a

B) O-TaJIaKTO3a

r) B-dppykroza

43. I'muuepun umeet Gopmyny
a) C6H5-CH2-OH

6) CH3-CH,-OH

B) CH,(OH)-CH(OH)-CH,(OH)
I‘) C6H5-OH

44, MoueBUHA UMEET CTPYKTYPHYIO (POPMYILY
a) NHZ—CO—NHZ

6) CH;—CO—NH;

B) CH3—CO—0—CO—CH3;

r) CHz—CO—0—C;Hs

45. AnkeH, coiepKaIiuil B CTPYKTYpE IEMOUYKY U3 TPEX aTOMOB yTiiepojia — 3TO:
a) ImporeH

0) nmeHTeH

B) IEHTUH

r) OyTeH

46. B cocTaB TBepAOro Kupa BXOIUT
a) OeH30ITHas KHCIIOTa

0) yKCycHast KUCJIOTa

B) CT€apuHOBAas KUCIOTa

') MOJIOYHAsI KHCIIOTa

47. B cocTaB &KHAKOTO KUPA BXOJIUT
a) MypaBbUHasI KHCIIOTa

0) olerHOBAas KUCIIOTA

B) II[aBeJIeBasi KUCIIOTA

I') NaJbMUTHHOBAs KHCIIOTA

48. Conu kKapOOHOBBIX KUCIIOT 00Pa3yIOTCsI IIPH JEHCTBUN
a) C|2

6) NaOH

B) HCN

r) HBr

49. B cocTtaB O€JIKOB BXOIUT
a) OeH30lHas KUCIIOTa

0) maBeneBast KHCIIOTa

B) CT€apUHOBAsI KUCIIOTA

I') aMUHOYKCYCHasl KUCJIOTa

50. K mpocTeiM caxapam (MOHOCaXapuiaM) OTHOCUTCS
a) III0K03a
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0) caxaposa
B) Kpaxmat
') MQJIbTO3A.

Pa3zpnen.2. O0masi 1 Heopranm4veckasi XuMusi.

1. ®opmyna okcuaa Kaus:

a) HNOg; B) K;0;

0) Cao; r) KOH.

2. IlpuBeuTe Ha3BaHME BEIECTBA, XUMUYecKas (popmyia kotoporo, AlCls:
a) kapOoHaT HATPHS; B) XJIOPHUJ AJIFOMUHUS;

0) cynb(dar KanbIus; T') OKCHUJI aTFOMUHUSL.

3. lenousio sBiseTCS:

a) K;0; B) CaS0Oy;

6) HNOg; r) NaOH.

4. CepHas KucjiaoTa umeet popmyiy:

a) HNOg; B) HZSO4;

6) HzSOg; F) HCI.

5. OCHOBHBIM OKCHJIOM SIBJISIETCS:

a) COy; B) Na,0;

6) SOs3; r) P20s.

6. K mpocTsIM BeliecTBaM OTHOCUTCS:

a) COy; B) HCI;

0) Oo; r) KNOs.

7. CHOXHBIM BEUIECTBOM SIBIISIETCS:

a) Ny; B) Al;

0) Oy; r) KNOs.

8. Hazosute mannoe coenunenue SO3?
a) OKCH/JI CepHI; B) cepa,
0) cepHast KMCIIOTa; I') TUAPOKCH] HATPHSL.

9. Kucnora, KoTOpas SBJISETCS HECTOHKOW W JIETKO pasjiaraeTcs C BBIJICICHHEM YTIIEKHCIIOTO
rasa — 37To:

a) HCI; B) H2COg;

6) HZSO4; F) HN03

10. Okcuty KaJIbIAS COOTBETCTBYET (hopMyIia:

a) K,0: B) KzOg;

0) Ca,0; r) CaO.

11. Ilpu auccounanyuy OKCHJIA aTFOMUHHS 00pa3yIOTCsl HOHBI:
a) A" u 30H; B) H" u AI**;

6) 2AI°* u 30%; ') OKCUJBI HE TUCCOLIMUPYIOT.

12. Tpu B3aumonerictBum okcuaa cepbi(V1) ¢ Bogoit oOpasyercs:
a) HCI, B) NaOH,;
6) HzSO4; F) Na2804.
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13. YriekucnoMy ra3zy COOTBETCTBYET opMya:
a) HCI; B) NaOH,;
0) K3POy; r) CO;.

14. TIpu B3aUMOJECHCTBUU OKCHJIa KAJIHS C YTIIEKUCIBIM razoM (okcumoM yriepoaa(lV)) obpasy-
eTcsL:

a) KCI, B) KySOy;

6) KzCOg; F) K3PO4.

15. [Ipu TepMuveCcKOM pa3noKEHUH THAPOKCHIA MAarHUs 00pa3yrOTCs:

a) K;O u COy; 6) MgO u H,0; B) CaO u SOg; r) MgO u CO..
16. Tpu B3auMoICHCTBUM OKCHIA KAJTBITHS U XJIOPOBOIOPOTHOM (COISIHOM ) KHCIIOTHI 00pa3yrOTC:
a) C&CO&L; B) K>SO4su HzT;

6) KC|O4 u H)0; F) C&C'z u H,0.

17. K cCHJIBHBIM 3JI€KTPOIUTAM OTHOCUTCS:

a) HCI, B) CH3COOH;

6) HzCOg; F) HzSiO3.

18. Ilpu ariccoruanyy cepHON KUCIOTHI 00pa3yroTCs:

a) H" u SO,”; B)Na" u OH " ;

6) 2H" u SO,*; r) H u NOs

19. luccounanusi — 3TO MpoIecc:

a) B3aMMOJICHCTBHSI KHCJIOThI C OCHOBAaHHEM;
0) pacrnaja BeIeCTBa HA HOHBI,

B) YCKOPEHHSI XUMHUYECKOW PEaKIIny;

) 00pa30BaHUs KOMIUIEKCHOTO HOHA.

20. Oxcunpl — 3TO:

a) MPOCTHIC BEMIECTBA HEMETAILIIBI;

0) CII0XHBIE BEIIECTBA, COCTOSIIIHNE U3 2-X AIEMEHTOB, OUH U3 KOTOPHIX KHUCIOPOI;

B) CJIO’KHBIC BEIIIECTBA, COCTOSIINE U3 KATHOHOB BOAOPO/Ia M aHHOHOB KHCIIOTHBIX OCTAaTKOB;
T') IPOCThIE BELIECTBA METAJLIHI.

21. Kuciaora HNO3 Ha3eBaercs:
a) CoJIsTHas, B) a30THCTAas,
0) azoTHas; T') CepHas.

22. Conn CEepHOM KUCIIOTHI HA3bIBAKOTCS:
a) XJIOPHJIbI; 0) cynbdusi; B) Cylb(aThl; T) CyJb(UTHIL.

23. AMQOTEpHBIM OKCHJIOM SIBIISIETCSI:

a) COy; B) Na,0;

6) H20; r) ZnO.

24. K menoyaM OTHOCHUTCS:

a) Al(OH)s; B) Zn(OH)3;

6) Mg(OH)3; r) NaOH.

25. Ilpu B3auMoJieiicTBUM OKCHJa HATpUsl C BOIOH oOpa3yercs:
a) HCI; B) NaOH,;

0) H2SOy; r) Na(OH)s.
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26. Ilpu nqucconmaryu XJIo0puaa HaTpust 00pa3yroTCsT:

a)Na" n OH;
6) Na'uCl;

B)K' uCI;
r) 2Na* u SO, .

27. Ilpu B3aMMOJCHCTBUH CEPHON KUCIOTHI C OKCUIOM HATpusi 00pa3yroTCs:

a) Na,SO4 u H,0;
6) Na,COzu H,0;

28. K KucapIM COJISIM OTHOCST:

B) NaCl u H,0;
r) Na[AI(OH),].

a) Na,SOy; B) MgOHC|;

6) KHCOg; r) Na[AlI(OH),].
29. K OCHOBHBIM COJISIM OTHOCHT:

a) Na,SOy; B) MgOHCI,

6) KHCOj3; r) Na[AlI(OH),].
30. dopmyna ruAPOKCHAA KaTbIUS:

a) K;0; B) KOH,;

6) Ca,0; r) Ca(OH),.

31. HepactBopumoii B BOJie KUCTIOTOM SIBJISAETCS:

a) HCI; B) HySiOg;

6) H,SO0y; F) HNO3

32. K mrenouaM He OTHOCHUTCS:

a) NaOH,; B) Ba(OH),;

6) Mg(OH)y; r) KOH.

33. Katuonsl Maruus u cynbQaT-aHHOHBI 00pa3yOTCs MpU JUCCOLUAIIH:
a) MnSOy; B) Cu(NO3);

6) MgCly; r) MgSO,.

34. B peaknuo HEHTpaIn3aluy BCTYIAIOT:

a) OKCHUJ M BOJIA;
0) OKCH/I U KHCJIOTA;

35. I'maponn3y He noaBepraercs:

a) CU(NO3)2; B) K3SOy;
6) NazPOy; r) CH3COONH,.
36. Ilpu aucconumanuy THAPOKCHIA KaTTHSI 00Pa3yrOTCS:
a) H" 1 OH; B) K" uOH:
6) Ca” u OH; r) H  n SO,
37. MosipHasi KOHIICHTPAIHS PACTBOPOB PACCUUTHIBACTCS 0 (hopMyIIe:
Omeemul:
m — _
m(e — 6a) M (6 —e6a) -V (p — pa)
B)7 (6 — 8a) = M(s—6a) ; r) pH=-1gCx"
V(p — pa)
38. KHCITOTHBIM OKCHIOM SIBIISIETCS
a) COy; 6) Cao; B) Na,O:; F) A|203.

B) COJIb U IIEJIOYb;
I') KUCIIOTA U IIEJI0Yb.
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39. Conu a30THOM KUCIIOTHI HA3bIBAIOTCS:
a) XJIOPHU/IBI; B) CyJb(aThI,
0) HUTpATBI; ) KapOOHATHI.

40. Conu COJIAHOM KUCIOTHI Ha3bIBAKOTCS:
a) HUTparTBhl, B) cynb(datsr;

0) XJIOpHUIBI; r) Gocdatsr.

41. K cpenHuM cosiM OTHOCSIT:

a) Na,SOy; B) MgOHCI,

0) KHCOg3; r) Na[AlI(OH),].
42. Comu ocdarsr oOpazyer:

a) H3PO4; B) HCl,

6) HNOg; r) H2SO4.

43. llemouun — 3TO:

a) — 9TO HEPaCTBOPUMbIE OCHOBAHMSI,

0) — 9TO pacCTBOPUMbIE OCHOBAHN,

B) — 3TO MPOJYKTHI B3aUMOJCUCTBUS MPOCTHIX BEIIECTB C KUCIOPOJIOM;
') — 3TO MPOCTHIE BEILIECTBA.

44. ITpu B3aUMOJICHCTBUM COSTHOM KUCIOTHI C THIPOKCHIOM Oapusi 00pa3yroTcs:

a) BaSO,u H,0; B) Ba(NO3)2 u H,0:;
6) BaC|21/I H,O: F) BaC|2 u HzT.
45. Kucnora, koTopast 00pa3yeT CoJI HUTPAThI —3TO:

a) HCI; B) H2SiO3;

6) HNOg; r) H2SO4.

46. Paz0baBneHHast cepHasi KUCIOTA B3aUMOJICHCTBYET C:

a) Mg; B) AQ;

0) Cu; r) Au.

47. CepoBoJOpOHAsA KUCIOTa 00pa3yeT coJu:

a) cynbdarsr, B) CyIbQUIbL;
0) cynb(uTHI, T') XJIOPHUJIBI.

47. MaccoBas A0JI paCTBOPCHHOTI'O BCUICCTBA PACCUHUTBHIBACTCA 1O (I)OpMyJ'ICI

a)w(e—e6a) = M(s—6a) -100% ;
m(p — pa)
6)C,, — m(e — 6a) :
M (e —sa)-V(p— pa)
B)T'(6 — 6a) :M;
V(p— pa)
r) pH= —|gCH+
48. CUIbHBIM OKHUCIIUTEIIEM SBIISIETCS:
a) Hzo; B) Hz;
6) KzCFzOf r) Mg
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49. I'maposn3 — 3TO MPOIIEeCC:

a) B3aUMO/JICHCTBUS KUCIOTHI C OCHOBAaHUEM;
0) pacrniaja BEIIECTBA HA UOHBI,

B) YCKOPEHHSI XUMUYECKON peaKIuu;

I') B3aUMO/JICHCTBUS BEIIECTB C BOJOM.

50.pH=78B........... cpere.

a) KUCJIOM;

0) HEHTpaJIBHOI;

B) IIICJIOYHOM;

I') OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM.

51. OKUCINUTENBHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU — 3TO PEAKIUU:
a) mpoTeKaromue 0e3 N3MEHEHHS CTCTIEHU OKUCIICHUS;

0) MpOTEeKaOIINE C U3MEHEHUEM CTENEHU OKUCIICHUS;

B) IpoTeKkaromue 6e3 nsmMeHeHus pH;

T') IPOTEKAIOIINE MEXTY KUCIOTOH U OCHOBAHUEM.

52.pH=128B............ cpene.

a) KHCJIOW;

0) HEHTpaJIbHOI;

B) IIICJIOYHOM;

') OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM.

53. I'maponus no katuony (kucnas cpena, pH<7) nmporekaer B pacTBOpe COJHU:

a) MgCly; B) KClI,

6) NaNOs; r) Na;SOy.
4. pH=18B.......... cpene.

a) KUCIIOif;

0) HEHTpaJIbHOI;
B) ILIEJTOYHOM;
') OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM.

55. B HeltTpanbHOIl cpesie BOAOPOAHBIHM MMOKa3aTelb paBeH:

a)0; B) 7;

0) 1, r) 10.

56. [Ipu qucconuanuy HUTpaTa MarHus 00pa3yroTcs:

a) Mg®* u SO,”"; B) Mg®" 1 2NO;s ;
6) Mg®* n 20H ; r) Mg®* u 2NO; .
57. B peakiuu: Cu + 4HNO3 (kon1r) — CUu(NO3), + 2NO,1 + 2H,0 BoccTaHOBUTENH OTAAET .....
DIIEKTPOHOB.

a) 1g; B) 3¢;

0) 28; r) 48.

58. K KOMIJIEKCHBIM CO€AMHEHUSIM OTHOCHUTCS:

a) H,0; B) NaOH,;

0) H2504; r) K2[Zn(OH)4).
59. CHIIBbHBIM BOCCTaHOBHUTEIIEM SIBIISICTCS:

a) Mg; B) H,0;

6) H2504; F) HNO3.
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60. ITpu B3auMoAEHCTBUU COJISTHOM KUCIIOTHI C IIMHKOM 00pa3yroTCs:
a) ZnC|2I/I HzT; B) ZnC|21/I H,O:;
6) ZnSO41/1 Hzo; F) ZnSO4I/I HzT.

4.3.2. Bonipochl 1Jisi KOHTPOJbHBIX PadoT
Paznen.1. Opranuveckasi XuMus.

Teopus cTpoeHU OPraHMYeCKUX COCAUHCHHUI

Bapuanrt 1

1. [IpenMeT opraHMYeCcKOil XUMHUH, €€ 3HAUCHHUE B HAPOJHOM XO3SIICTBE U CBSI3b C OUOIIO-
rUdeckuMu aucuuiuinHaMu. [IpuBeaure mpuMepsl HanOojaee BAKHBIX B OMOJIOTHYECKOM OTHO-
HIEHUH OPTaHUYECKUX COCAMHEHHM (KUCIIOT, )KUPOB, YTIEBOJIOB).

2. V3noxuTe MPUHIMITEI KIacCu(PUKAINN OPraHudeCKUX COSIUHEHUH, MPUBEANTE COOT-
BETCTBYIOIIKE IPUMEPBHI.

3. Uro HazpIBaeTCs ToMoJIOTHYeCKUM psiioM? [IpuBeauTe mpuMepbl TOMOJIOTHYECKUX PSi-
JIOB TPEJENIbHBIX YTIEBOAOPOAOB, MPEAETbHBIX OJIHOATOMHBIX CIUPTOB, HEMPEACIbHbIX ajble-
TUIOB.

4. Yto Ha3bIBaeTCs 0 - U 7 -CBA3bI0? OmpeenuTe KOIMUECTBO U XapaKTep CBs3el B ATaHE,
ITEHE, ITHHE.

5. OnummTe MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI OPraHMYECKHUX COEAMHEHUN (cTe-
peoxumuyeckas teopust). Mi300pazure npocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI METaHa U TaHa.

BapuanT 2

1. VI3n0uUTE OCHOBHBIE MOJIOXKEHUS TEOPUH XUMHUECKOro crpoeHus. Hanumure cokpa-
[ICHHBIE CTPYKTYpHBbIE (OPMYIIBI BCEX M30MEPOB IeKCaHa M HA30BUTE UX MO MEXIyHAPOIHOM
HoMmeHkiarype MFOITAK

2. Ilepeuncnute U3BECTHBIE BaM KJIAacChl OPraHMYECKUX BEIIECTB, MIPUBEINUTE MPUMEPHI.
Brigenure GyHKIIMOHATBHBIC TPYIIITHL.

3. Kakue u3 npuBeeHHBIX HIKE COSAMHEHH SBISIFOTCS TOMOJIOTaMH, KaKHUe - U30Mepa-
mu? HazoBute ux.

a) HC=C—CH,—CH; 6) H;C—C=CH-CHj;
L,
B) H,C=C—CH,—CHj; r) H;C—CH,—CH;
CH:
1) H;C—C=C-CH; e) H;C—CH,—CH,—CH;

4. HazoBuTe TUIBI OPraHUYECKUX PEAKLIUN U IPUBEIUTE IPUMEPBI.
5. Uro Takoe paaukanei? [IpencraBbTe CTPYKTYpHBIC (JOPMYJIBI U JAiiTe Ha3BaHUS PaJIv-
KaJioB, 00pa3oBaHHBIX U3 yriieBogopooB CoHg, CsHg, CeHg (6eH30m).
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IIpenenpHbIC YIIEBOAOPOIEL. OTUIICHOBEIC U JAUCHOBBIC YIJIEBOAOPOAHI. ALIGTI/IJIGHOBBIG YIJIEBO-
JOPOJbI. ADOMaTI/I‘ICCKI/Ie YIJIIEBOAOPOAbI. HDI/IDO,Z[HBIG HCTOYHHUKH YIJIECBOAOPOA0B

Bapuanrt 1
1. IlpuBeanTe KnaccupuKaLuio yriieBoaopoaoB. Ha3oBure npuBeieHHbIE HUKE COSAUHEHUS
no HomeHkarype MFOITAK u ykakute, K KaKOMy FrOMOJIOTHYECKOMY PSIY OHM OTHOCSITCS:

a) CH;~CH— CH-CH,~CH; 6) CH2="T1—CH2—C|1H—CH3
CH; CH» CH; CH;
CH; 8 CH;—CH-C=C-CH,—CH;
CH;

2. Nzomepust ankeHOB. BriBenuTe nzomepst oomeit popmyinsl CsHip u Ha3oBUTE UX.

3. TlpuBeauTe ypaBHEHHUS peaklUi, ¢ IMOMOIIBIO KOTOPBIX MOXKHO OCYIICCTBHTH ClIie-
IYIOIIKE IPEBPAICHUS, OTPAKAIOIINE TEXHUYECKOE IPUMEHEHHE alleTUIICHA!
—— CH;—COOH
—— CH;—CH,OH

CH=CH —
——— CH,=CHCI

—— CH,=CH;

4. JIns Kakux yrieBOAOPOJOB XapaKTepHBI peakiuu nosmmepusanuu’? [Ipusenure mpu-
Mepsl peakuuil. Kakoe npakTuyeckoe 3Hau€Hne UMEIOT MPOAYKTBI TUX PEaKIUii?

5. Kakue Buipl H30MEPHUH XapaKTEPHBI AJIsi apOMaTUYECKUX YTiiIeBo10poaoB? Hamuimre
dbopMyIbl Bcex U30MEPOB TUMETHIOCH301a U TpuMeTuiI0eH301a. Ha3oBuTe UX 1Mo Hay4HO# HO-
MEHKJIAType.

BapuanT 2

1.3anummuTe ypaBHEHUS] XUMUUYECKUX PEAKIINI, XapaKTePHBIX ISl aIKAaHOB HA MpUMeEpe
npomnasHa. YKaxure Tun peakuuil. Kakoe nmpakrnueckoe 3Hau€HUE UMEIOT aJIKaHbl?

2. Kakue THIel peakiuii XxapakTepHsbl Ui ankeHoB? [IpuBenTe COOTBETCTBYIOIINE TPH-
Mepsl. B ueM 3akmmtouaercst mpaBuio MapkoBHHKOBA?

3. Buabl nzomeprn anmkanoB. Besemure m3omepsr oomeit hopmynel CsHio 1 Ha30BUTE HX.

4. OnumuTe XMMUYECKHUE CBOMCTBA ATKHHOB U MPHUBEIUTE COOTBETCTBYIOIINE PEAKIIUU
Ha npumepe nponuHa. Hazosute npoaykTel peakuuii. Kakast peakuus Ha3piBaeTcs peakuuen Ky-
yeposa?

5. Kakue TUIbI XUMUYECKUX PEaKIMil XapaKTEPHBI JJIsT apOMAaTHUYECKUX YTIE€BOAOPOI0B?
Kakue mpoaykTsl 00pa3yroTcs mpH B3auMOJICHCTBHM OeH307la ¢ OpOMOM, C XJIOPOM Ha CBETY,
MEeTUII0eH301a (TOJIyoJ1a) C a30THOM KUCIOTOMN?

T'unpokcILHbIE COSTUHEHUS

Bapuanr 1

1. Onumure knaccugukaiuio cnuptoB. [lpuBenure npumepsl.

2. OnummTe XMMUYECKHE CBOMCTBA OJHOATOMHBIX CIIUPTOB. OTBET MPOWLIFOCTPUPYHTE
YpaBHEHUSMHU peakuil Ha puMepe nponaHosua-1.

3. IlpuBenuTe ypaBHEHMsI peakLUil, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA dTaHAMO-
na-1,2. Ykaxute, Kak MEHSETCS XUMHUYECKUI XapakTep COUPTOB IO MEpPE YBEIWYEHUs 4uCia
TUIPOKCHIBHBIX IPYIIIL.

4. CocrtaBbTe (GOpMYyNBI BCEX H30MEPOB (DEHOJOB M apOMATHYECKUX CIIUPTOB OOIIEH
dopmynsr C;HgO, maiiTe UM COOTBETCTBYIOLINE HAa3BAHUS.

5. OnumuTe cBoiicTBa U npumeHeHue ¢enona. [IpuBenure s HEro ypaBHEHUs peak-
uii: a) OpomupoBanus; 6) HUTpoBaHus. Ha3oBuTe mosyyeHHbIE COETUHEHNUS.
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Bapuanr 2
1.BeiBenute 1 Ha30BUTE U30MEphI criupToB ob0tiei Gopmynsr C4HyOH. Ykaxkure, kakue
U3 HUX SIBJISTFOTCSI IEPBUYHBIMU, BTOPUYHBIMHU U TPETUYHBIMHU.
2. OnuumTe XMMUYECKUE CBOMCTBA TPEXATOMHOI'O CIIUPTa TIuUlepUHa (IPUBEINUTE YpaB-
HEHHSI COOTBETCTBYIOIUX PEAKIINIA), €r0 OMOIOTHYECKYIO POJIb U TPUMEHEHHE.
3.Kakast peakiust Ha3pIBaeTcs peaknueit arepudukanuu? [IpuBeaure mpuMepsl.
4.B uem pa3HHUIIa XUMHUYECKUX CBOMCTB (PEHOJIOB M apoMaTHuecKux crupros? [Iponmiio-
CTpUPYHTE OTBET YPABHEHUSIMU PEAKIUH.
5.Hanummre ypaBHeHHUsI peakliuii 1 HA30BUTE 00Pa3yIOIIUECs COSAUHEHUS:
a) okcuoenson (penon) + NaOH —
0) mpomnaunon-2 + CH;COOH —
B) sHTaHAMOJ (3TIieHrMKoIb) + Cu(OH),; —
r) nponantpuoi (rmuueput) + HNO3; —

AJBICTUIBI M KETOHBI
BapuanT 1

1. Kimaccudukanms anpaeruioB u ketoHoB. [IpuBeanre npumepsl. 3anummure GOpMYIIbL:
a) 2-metunOyranains; 0) 2,4-TuMeTHITIeHTaHOHA-3.

2. OnuiuTe XUMHUYECKHE CBOMCTBA albJeru0B (MPUBEAUTE yYPAaBHEHHS pEaklMii) Ha
npumepe 3tanans. ['ne npumensiercsa Gopmanun?

3. Hanmmute ypaBHEeHUs peakuuii MeTaHais (popMabaernia) ¢ BOJOPOIOM, XJIOPHIOM
docdopa (V) u mmaHoBo10poIHOM KHcaoTor. Uto Takoe ¢popmanuu? I'ne oH npumeHsieTcs?

4. YKaXuTe pazauuusi B CTPOCHHUM M XMMHUYECKHX CBOMCTBAX aJbICTHUIOB M KETOHOB.
[TpousmtocTpupyiiTe COOTBETCTBYIOIIMMH YPaBHEHUSIMH PEaKIIUM.

5. [lpuBeuTe MpUMepsl apOMAaTHYECKUX ANBJETUIOB M KETOHOB. HanmummnTe ypaBHEHHS
pEaKIuu OKHCIEeHUsI OEH30MHOTO albJerujaa B 0EH30HHYI0 KUCIIOTY.

Bapuant 2
1. Homenknarypa u u3oMepHs aabAeruioB U KeToHOB. Hamummre Gopmysibl H30MEpPHBIX
anbAerusioB U keToHoB coctaBa C4HgO, HazoBuTe nx no Homenkinarype MIOITAK.
2.0numuTe XUMHYECKHE CBOMCTBAa KETOHOB (TIPUBEINTE YPABHEHUS PEaKIIMii) HAa IpUMe-
pe nponaHoHa. ['ne npumensiercs aneTon?
3.Hanmmute ypaBHeHHS peakuii MporeHas (aKpoJienHa):
a) ¢ 6pomoM,
0) ¢ BOIOpOAOM,
B) C OKCUJIOM cepebpa.
4 HanummTe ypaBHEHMsI peakKLUi OKUCIIEHUS MpONaHalsl U 2-MeTWJIOyTaHalsl aMMHUay-
HBIM pacTBOpOM okcujia cepedpa. K kakomy KilacCy coelMHEHHIH OTHOCSATCSI MPOAYKThI OKHCIIE-
Husa? Kak Ha3pIBalOT ATy peakiuio?
10. KayecTBeHHast peakiust Ui anbaeruaoB. [Ipusennte npumepsl.

KaD60HOBLIC KHCJIOTHI M UX IMTPOHU3BOJAHBIC

Bapuanr 1

1. Knaccuduxanus kap6oHOBBIX kuchoT. [IpuBeauTe cooTBETCTBYIONIME TPpUMEpPHI. Jlaii-
T€ UM TPUBHAJIbHbIE U HAYYHBIC HA3BaHUS.

2. Kakue coenuHenus Ha3pIBatoTCs *kupaMu? Hanummure ypaBHeHNs peakluu INIMLEPUHA
C TpEeMsI MOJIEKYJIaMU CTEAPUHOBOU KUCIIOTHI.

3. IlpuBenure GopMyibl CIAETYIONMX KHCIOT: YKCYCHas, aKpHJIOBas, MaJlbMUTHHOBAS,
MasjenHoBas, MosoyHas. Hasoute ux no HomeHkiarype MIOITAK. Hanummre ypaBHeHus pe-
aKILUi, XapaKTepU3YIOLUX XUMUYECKUE CBOMCTBA aKPUIIOBOU KUCIIOTHI.

4. B uem 3aKiro4aeTcs mpoliece ruiporeHu3anuy xupa? Hanummre ypaBHEHHE peakLuH.

5. IlpuBenure mpuMepbl apOMaTUYECKUX KHUCIOT U YPaBHEHUS PEAKLUN, XapaKTepU3yro-
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X CBOIMCTBA OCH30MHON KUCIIOTEHL.
Bapuant 2

1. OnummMre XMMUYECKHUE CBOMCTBA OJIHOOCHOBHBIX KuciOT. Hanumure ypaBHeHHs pe-
KU MEXTY:

a) OyraHoBoii (MacistHOH) kucioToi 1 NaOH,;
0) MeHTaHOBOM (BaJIepPHAHOBOM) KHCIOTOW U IMPOTIAHOJIOM-2.

2. C moMOIIIBIO KaKOH peaky MOYKHO TTOTYYUTh MBUTO U3 kupa? Hamummre ypaBHeHHE STON
peakuuu.

3. B yeM omimmume TBepbIX KHUPOB OT Macen? Hanwmmre hopMysbl TPUIMATEMUTHHA U TPHO-
JIeVHa.

4. [pueaute HOpMyIIBI CICAYIOMUX KUCIIOT: IIABEIeBasi, BaJIEPHAHOBAsI, CATUIIUIOBAS,
sHTapHas, TuMoHHas. HazoBute ux no Homenkiatype MIOITAK. Onumure XxuMu4eckue CBOM-
CTBa LIaBEJIEBON KUCIIOTBHI.

5. Mbuia, ux cTpoeHue U npuMeHeHre. Hanuimre ypaBHeHHE peakiii OMBUICHUS JKUpa I1ie-
JIOYBIO Ha MIPUMEPE TPUCTEAPUHA.

YTreBoJibl

Bapuanrt 1

1. Knaccudukanus yrineBogoB M pacnpocTpaHeHue B npupoje. [IpuBenute npumepsl
QJIbIOTIEHTO3, KETOTEKCO3.

2. OnumMre XMMHUYECKHE CBOMCTBa MOHOCaXapHJ0B, 0OYCIIOBIEHHbIE HAIMYUEM CIUP-
TOBBIX I'PYIIIL.

3. Uem ominyaloTCs BOCCTaHABIMBAIOIIME AMCAXapHbl OT HEBOCCTAHABJIMBAIOLIMX?
[TpuBenure npumepsl. Hanumure ypaBHEHUS peakliMy “cepeOpsiHOro 3epkaja’ isl JAKTO3bI.

4. Kak oOpa3yrorcs nukindeckue popmMbl MOHOcaxapuaoB. [IpesnctaBbTe cXxeMy peakimH.
Hanumure dopmyny a-D-rmokonpaHosbl.

5.Kpaxmai, ero ctpoeHue u cBoiictBa. Hamumunre cTpykTypHYI0 (OpMYTy MaJIbTO3BI.

Bapuant 2

1. Hanumure ¢hopmyny prbo3bl, OTMETHTE aCUMMETPHUECKHUE aTOMBI YIiepoja, MpuBe-
nuTe 11 Hee ontudeckue nzomepsl (D- u L-hopmbr).

2. Onummre XMMHYECKHE CBOMCTBA MOHOCAaXapuI0B, OOYCIOBICHHBbIE KapOOHUIBHON
rpynnoi. Hanumure ypaBHEHUS peakliuu “cepeOpsiHOro 3epkajia’ ¢ TIIIOKO30M.

3. Onpenenenue u knaccudukamnus AucaxapuaoB. Hanumure ypaBHeHHe peakiuu oOpa-
30BaHUS MaJbTO3bl, UCTIONIB3Ys CTPYKTYPHbIE (POPMYJIIBI COOTBETCTBYIOLIMX MOHOCAXapUIOB.

4. Kakoe 13 coeIMHEHUH JTaKTO3a WU caxapo3a JaeT Peakiuio “cepedpsiHoro 3epkana’?

5. Kneruatka, ee cTpoeHue, cBoiicTBa U nmpuMeHeHue. Hanummre ypaBHEHHE peakuu
TUAPOIN3A HET00N03bI, UCIIONB3YS CTPYKTYPHBIE (DOPMYITHI.

AMMHBI, aMHHOKHCIOTEIL, OCIKH

Bapuanr 1
1. AMuHBI, UX ompeseseHne, KilaccupuKamys, HOMEHKIATypa.
2. CrnocoObl MOJIy4eHHS M HApPOJHOXO3AMCTBEHHOE 3HAaYeHHE MOYeBHHBI. Hamummure
ypaBHEHHE peakluu 00pa3oBaHUs OMypeTa.
3. [IpuBeaute cTpykTypHble GOPMYJIbI HE3AMEHUMBIX M 3aMEHUMBIX aMUHOKHCIOT. Ha-
NUIINTE YpaBHEHUE PeaKlUy 00pa3oBaHMsl JUMENTHAA U3 JIM3UHA U TpUliTodaHa.
4. Knaccudukauus 6enkos. [Ipusenure hopMyIibl HE3aMEHUMbBIX AMUHOKHUCIIOT
5. Ctpoenue u 6uosnornveckas pojib 6eakoB. Hamummure ypaBHEeHHE peakMy THAPOIN3a
qunenTuaa GeHuIaJIaHWINIUINHA.
Bapuanr 2
1. O6BsicHUTE, TOYEMY aMHUHOKHCIIOTHI TIPOSBIISIIOT amoTepHbIe cBoiicTBa? OTBET Mpo-
WUTIOCTPUPYITE YpaBHEHUSMH PEAKLIUI HA IPUMEPE aJlaHUHA.
2. Kaxue coenmuHenns Ha3piBatoTcsl amuaamMu? ONHUIIUTE UX XHMUYECKHE CBOWCTBA.
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3. Knmaccudukanust aMuHOKHCIIOT.

4. TMonunenTuapl, X OWOJOTHYECKas poJib. Hamummre ypaBHEHHS peakiuii oOpa3oBa-
HUS TUTENTUAA U3 aJlaHUHA U Tpuntodana. [loquepkHUTE NENTUAHYIO CBS3b.

5. [lepBuuHasi, BTOpUYHAs, TPETUYHAsI CTPYKTypa OeskoB. Hamummre ypaBHEHHE peak-
M 00pa30BaHus IMCTUHA U3 JBYX MOJICKYJI IIUCTEHUHA.

Pa3zpnen.2. O0masi 1 Heopranuveckasi XuMHus.

Ilepnoanueckuii 3axkoH u lleproanueckas cucreMa XxumMuueckux s1eMenToB JI.M. Mengeneesa

Bapuanrt 1

1. CocraBbTe IIEKTPOHHBIC (OPMYJIBI AIEMEHTOB, MOPSAKOBbIE HOMEPA KOTOPBIX 14 H
36. I'padmuecku pacupenenuTe IEeKTPOHBI 0 OpOuTaIsiM (KBaHTOBBIM stueiikam). Onpenenure
BO3MOJKHBIE CTCTICHH OKHCJICHHE aTOMOB B HOPMAJIbHOM M BO30YXJICHHOM COCTOSTHUHU.

2. KakuM 3/1eMeHTaM COOTBETCTBYIOT JIeKTpoHHbIe Gopmyisr: 187 257 2p° 3s? 3p°; 15
25° 2p6 3s° 3p6 4s% 15 2¢° 2p6 3s* 3p6 45 3d%? K kaxum 3JICKTPOHHBIM CEMEHCTBAM
OTHOCSTCS 3TU DJICMCHTHI?

3. Kak meHstoTcs paguyc U MOTEHIMAT MOHU3AIUKA aTOMOB AJIEMEHTOB HAXOMSIIUXCS B
YETBEPTOM IepPHO/Ie clieBa HanpaBo? Kak mpu 3ToM H3MEHSIOTCS UX XUMHYECKHUE CBOMCTBA?

4. CocraBbTe ¢opmynsl ruapokcuaoB s Ca, Be, Ba, Sr, Mg. Pacnonoxwure ux B
TIOPSIIKE BO3PACTaHUS OCHOBHBIX CBOMCTB. OTBET MOSICHHTE.

5. Ins coemunennii: NaOH , N, , FeCl; , HNO3 cocraBbre rpaduueckue Gpopmysibl.
YKaKUTE THITBI XUMAYECKUX CBsI3ei. B KaKUX COSAMHEHUSX TPUCYTCTBYIOT TOJIBKO G-CBSI3H?

Bapuant 2

1. CocraBbTe 371€KTPOHHBIE (POPMYIIBI SJIEMEHTOB, MOPSIKOBBIE HOMEpa KOTOPHIX S5 u 34.
I'paduuecku pacnpenenuTe IEKTPOHBI MO OpOMTANsAM (KBAaHTOBBIM sueiikam). Omnpenenure
BO3MOJXKHBIE CTETIEHU OKHCIIEHHE aTOMOB B HOPMAJIbHOM M BO30Y>KJIEHHOM COCTOSIHUU.

2. KakuM 31eMeHTaM COOTBETCTBYIOT JJIeKTpoHHbIe dopmyisl: 152 252 2p° 3s? 3p® 4s';
15 25 2p°; 15 25 2p6 3s° 3p6 4s* 3d" 4p2? K kakuMm 31€KTpOHHBIM CEMENCTBAM OTHOCSITCS
9TH 3JIE€MEHTHI?

3. Kak MeHsfoTCS paanyc U MOTEHIIMAl HOHU3AIUU aTOMOB 3JIEMEHTOB HaXO/SIIUXCS BO
BTOpPOW TJIaBHOW monarpymnme cBepxy BHU3? Kak mpu 3TOM HU3MEHSIIOTCS HX XHUMHUYECKHE
cBoiicTBa?

4. CocraBbre (opmynsl ruapokcuaoB mis Sn, C, Pb, Si, Ge B Bbiciiedl creneHu
OKHUCJIeHUA. PacrionokuTe X B MOPsAIKE BO3pACTaHUS KHUCIOTHBIX CBOMCTB. OTBET MOSICHUTE.

5. Mns coenunenwuii: O, , Al(SO4)3 , CO , HCIO,4 cocraBbTe rpadudeckue GopMyIibl.
VYKaKuTe TUITBI XUMUYECKUX CBsi3eil. OnpeaenuTe Yucio G- U T-CBsI3ei B MOJIEKyIax.

XMMHUYECKHUE PEAKITUU

Bapuanr 1
1. Kak uamenurcst ckopocts peakuuu: 2HBr — H; + Br,  mpu ymeHblieHUHn KOHIICH-
Tpauuu OpoMoBoziopoza B 4 paza?
2. Bo CKOIIBKO pa3 yBEIUYUTCS CKOPOCTh XHUMHYECKOW pEaKIUU TPH IOBBIIICHUN
temneparypsl oT 100 o 140°C, ecnu TemnepaTypHblil KO3 GUIHEHT paBeH 47?
3. I3MeHeHHe KaKuX yCIIOBHH CIIOCOOCTBYET CMEIIEHUIO PAaBHOBECHS B CTOPOHY 00pa3o-
BaHMs okcuzaa azora (II)?

N, ot 0, n 2= 2NO 0 - Q
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Bapuanr 2
1. Kak M3MEHHUTCA CKOPOCTb PEaKIIUU: 2 N + O —» 2 NO npu yBenuueHuun
KOHIIEHTpaLUy a30Ta B 2 pa3a?
2. Bo ckoJIbKO pa3 yBEIUYHUTCS CKOPOCTh XUMUYECKOM peaKlUy MPHU MOBBIIIEHUH TEMIIe-
parypsi ¢ 80 mo 120°C, ecnu TemnepaTypHblii KO3QPHUIUEHT paBeH 27
3. Kak nmoBnusieT yBenuueHue 1aBpieHUs] HA XUMUYECKOe PaBHOBECHE:
FesO4 (mB) t CO @) —= 3FeO (B) t CO, )

PacTBOpBI

Bapuanr 1
1. Beraumcimre MaccoBYIO JIONIO XJIOpHIA Oaprisi B pacTBOpE, IPUTOTOBIICHHOM PacTBOPEHHEM
50r manHOM coiu B 111 BOABL.
2. Onpenenute MoOJsipHYIO KOHIEHTparuio 40% pacTBopa CepHON KUCIOTHI, MJIOTHOCTh
koroporo 1.31 r/em’.
3. Onpenenute MOJISPHYIO KOHIIEHTpanuto s oprodochopHoit KuciaoTel, ecnu B 1 11 e€
pactBopa cogepxurcs 98 r HzPOa,.
Bapuant 2
1. Kakas Macca mienouu u Bojibl coaepsxkutcs B 800r 12 % pactBopa?
2. KakoBa monsipHast koHueHrtpanus 12% pacrsopa KOH, eciu ero nmiotHocTs cocTabis-
er 1.11 r/em™?
3. B Bozne pactBopwim 17.1 T ruapokcuaa 6apus. O0beM pacTBopa okazayics paBHbIM 400
mi1. Omnpenenute MoJIpHYI0 kKoHueHTpanuio Ba(OH), B janHOM pacTBope.

OKXMCIINTEIHFHO-BOCCTAHOBUTEIBHEIC PEAKIIHH.

Bapuanrt 1
1. HOI[GepI/ITe KOS(i)(bI/IHI/IeHTBI K OKHUCIIHUTCIIbHO-BOCCTAHOBUTCIIbBHBIM  PCAKIHUAM
MCTOOM 3JICKTPOHHOT'O OasaHca. YKaXUTE OKUCIIUTEIL U BOCCTAHOBUTEID.
FeCl, + HCIO3 + HCI — FeClz + H,0
P + HCIO3; + H,O — H3PO,4 + HCI
K>Cr,07 + HCIl — CrCI3 + Cl, + KCI + H,0
FeSO, + KMnO4 + H,SO,4 — Fez(SO4)3 + MnSO, +K,SO,4 + H,O

Bapuant 2
1. HOI[6epI/ITe KO3(1)(1)I/IHI/ICHTBI K OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIM  PCAKIUAM
MCTOJOM BJICKTPOHHOT'O OastaHca. YKaXUTE OKUCIIUTEIL U BOCCTAHOBUTEID.
Cl,+J, + H,O — HJOs + HCI
KJ + KJO3; + H,SO4 — Jo + K,SO4 + HO
CrCl3 + KMnO4 + KOH — K,CrO4 + MnO, +KCI + H,0
KMnQO4 + Na,S + H,SO4 — MnSO,4 + Na,SO,4 + K>SO, + H,O

Knaccuduranmg semects. [IpocTeie BenecTna

Bapuanr 1
1. OcymiecTBuTE ClEIYIONINE TPEBPAIICHUS:
Zn — ZnO — Zn(NO3), — Zn(OH), — ZnSO4 —ZNnCO3 — ZnO
Jlist KaXk0To TpeBpanieHus (I1e TO BO3MOYKHO) HAIKMCaTh MOJIEKYJISIPHOE, TTOJTHOE MOH-

HOE ¥ COKPAII[EHHO-MOHHOE YpaBHEHHE PEAKIINH.

2. [lpuBenute XxuMHu4Yeckre (GOPMYITBI CISTYIOIMX BEIIECTB: OKCHI Oapws, cyab(haT aMMo-
HUS, KapOOHAT HATPHUS, XJIOPUJ] ATIOMUHUS, THIPOKCU Kalblks, opTodocdaT Kaaus, THAPOCH-
JUKAT HATPUsI, MOIU]T MarHus, aneraTt cBuHIa(+2), okcua xiopa(+7).
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3. C KaKuMH M3 MEePEUUCIICHHBIX BEUIECTB OyeT pearupoBaTh rMAPOKCH]] HATPUS: OKCUI Ha-
TpHUs, OKCHJ yriaepoJa (+4), cepHas KUCII0Ta, TUAPOKCH]L KaJIbLUS, Cyab(daT Kalus, XJIOpU MEIH
(II), runpoxcun nunka? CocTaBbTe CXEMbI BOZMOXKHBIX pEaKIUH.

Bapuant 2
1.OcymiecTBUTE ClIEAYIOIINE IPEBPALLICHUS:
Cu — CuCl; — Cu(OH),; — CuO — Cu(NO3); — CuCO3 — CuSOq,
Jlnis kaxaoro mpeBpamieHus (T 3T0 BO3MOXKHO) HaIlMCaTh MOJIEKYIISIPHOE, MTOJIHOE HOHHOE
U COKpAIIeHHO-MOHHOE YPaBHEHHE PEaKIIH.

2. IlpuBenuTe XuMHuUeCKre (POPMYIIBI CIETYIOIINX BEUIECTB: OKCUI] ATFOMUHUS, CYIb(PU
LUHKa, cylbdar HaTpus, TUAPOKCU Meau(+2), Xopua Oapusi, CHIMKAT MarHus, TuApocyibdaT
KaJbIMs, HUTPAT xkene3a(+2), cyabpuT rugpokcoxpoma(+3), okcun cepoi(+6).

3.C KakuMH U3 MEepPEUUCICHHBIX BEUIECTB OYJET pearupoBaTh COJIIHAS KUCIOTA: OKCHJT
docdopa (+5), okcua MarHusi, CepHasi KUCIOTa, TUAPOKCU] KalbIlHs, [IMHK, KapOoHAT HATPHS,
HUTpAT Kajus, Meap? CocTaBbTe CXeMbl BO3MOKHBIX PEAKIIHIA.

ODIEKTPOXMMHYESCKHE ITPOLESCCHI

Bapuanrt 1

1. Ykaxure CTpenkoil HanpaBJIeHHE PEAaKLUHU U COCTABbTE YPAaBHEHUS MPOLECCOB OKHUC-

JICHUSI U BOCCTAHOBJICHUSI:
3CuCl; + 2A1—2AICl3 + 3Cu

2. DIEeKTpoJaMH TallbBAHMYECKOTO JIEMEHTA CIIy)KaT METAJUTMYECKUE TIJIACTHHBI U3 XKe-
Jie3a U HUKeJIs, MOTrpyKeHHbIe COOTBETCTBEHHO B 1 M pacTBops! xiopuaa xenesa (II) u cynsda-
Ta HUKENs. 3almuIIuTe KPaTKO IeNb TaIbBAHUYECKOTO JIEMEHTA, YKOKWUTE KaToJ W aHOJ, CO-
CTaBbTE YPABHEHUS JIEKTPOXUMHUYECKUX MPOLECCOB MPOTEKAOIINX Ha 3JIEKTPOAAX, BBIUMCIUTE
3.11.C. JAaHHOTO 3JIEMEHTA.

3. 3anuiuuTe 31€KTPOIHBIE IPOLIECCHI IPU AJIEKTPOIU3€E BOJIHOIO pacTBOpa XJIOpHUIa Me-
JIA. AHOJI UHEPTHBIM.

4. DnexTponu3y MoABEpraeTcs BOAHBIN pacTBOp HHUTpara xene3a (II). 3anummure snek-
TPOJIHBIE TIPOLIECCHI M BBIUUCIUTE MAcCy MeTajlsla, BOCCTAHOBUBILIETOCS Ha KaToJE, €CIU IpH
WHEPTHOM aHOJIe CWJia TOKa cocTaBisieT 15A, BpeMms snekTponu3a 30 MHH., BBIXOJ Xeje3a o
ToKy 80%.

Bapuanr 2

1. Ykaxure CTpenKkoil HapaBJIE€HUE PEAKLIMU U COCTABbTE YPABHEHMSI ITPOLIECCOB OKHUC-
JICHUS] U BOCCTAHOBJICHUSI:
Zn(NO3), + 2Ag —2AgNO;3 + Zn

2. DNeKTpoAaMy ralbBaHMUECKOI0 JIEMEHTa CIyKaT METAITIMYECKHUE TJIACTUHBI U3 IIUH-
Ka W JKeJe3a, MorpyxeHHble cooTBeTcTBEHHO B (0.1 M pacTBopbI Xs10puaa HUHKA U XJIOpUIa Ke-
ne3a (I). 3anummure KpaTKo LENb TaTbBAHMYECKOTO JIEMEHTA, YKAXKUTE KaToJl U aHOJ, COCTaBb-
T€ YpPaBHEHHUS JIEKTPOXUMHUUYECKHUX MTPOLIECCOB IPOTEKAIOIINX Ha AJIEKTPOIaX, BBIYUCINTE 3.]1.C.
JAHHOTO 3JIEMEHTA.

3. 3anummuTe MEKTPOAHBIE NPOLIECCH NIPU JIEKTPOIN3E BOJHOTO pacTBOpa HUTpaTa Ka-
Jusi. AHOJ UHEPTHBIH.

4. DnexTponau3y MoJABepraercs BOAHBIN pacTBop cynbdara Hukens (II). 3anummure smek-
TPOJHBIE MPOLECCHl U BBIYUCIUTE MAacCy MeTalljla, BOCCTAHOBMBILErOCS Ha KaToje, €clu Mpu
MHEPTHOM aHOJI€ CHJIa TOKa cocTaBisieT 8A, BpeMs anekTpoiau3a 20 MHUH., BBIXOA HUKEN MO TO-
Ky 95%.
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4.3.3. YcTHBIH onpoc
Paznen.1. Oprannyeckass XumMusi.

1. Yto sBAsieTcs MpeAMETOM U3yUEHHs OPraHUYECKONH XUMUH?

2. Kakoe Ouosornueckoe 3Ha4eHHuEe UMEIOT OPraHMYEeCKUe BellecTBa B pupoje?

3. OnumuTe NpUMEHEHNE OPTaHUYECKHX COCTUHEHUH B CENTbCKOM XO3SIHCTBE M B IPO-
MBILIEHHOCTH.

4. TTo KaKuM MpHU3HAKaM KJIACCU(DUIUPYIOTCS OPraHUYeCKHe COCTUHEHUS?

5. Kakue rpynmnsl aTOMOB Ha3bIBatOTCs (DYHKIIMOHAJIBHBIMU TpyIIIaMu?

6. [IpuBeauTe MpUMEpbl OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUH.

7. Kakoe siBieHHE B OPraHNYECKON XMMHUH Ha3bIBAETCS «U30MEpHEN»?

8. Kakue BuabI M30MepUN XapaKTEPHbI I OPTaHUYECKUX COSTUHEHMIA?

9. Kakoi#i psifi B OpraHn4ecKOi XUMHH Ha3bIBAETCS «TOMOJIOTMUECKUM»?

10. Yem oTHUaOTCS TOMOJIOTH OT H30MEPOB?

11. IIpuBeuTe TOMONIOTUYECKHE PAABI MPEACIBHBIX YIVIEBOJOPOIOB U HENpeAeabHbIX
CIIUPTOB.

12. Tlepeuncnure OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOro cTpoeHust A.M. bytieposa.

13. OnummTe TUTIBI CBSA3EH B OPraHMYECKUX COCAMHEHUSX.

14. HazoBuTe TUIBI OPraHMUYECKUX PEAKLUH, IPUBEIUTE IPUMEPBI.

15. OnuiunTe NpOCTPaHCTBEHHOE CTPOECHUE OPraHUYECKUX MOJIEKYIL.

16. Kakue coeqMHEHNs1 OTHOCATCS K KJIACCY «YTJI€BOAOPOABI»?

17. Ha xakue rpymnibl JIeisTCs yTIeBOI0POAbI?

18. OnumuTe NpUHUKIIEI HOMEHKJIATYphl YIIEBOAOPOAOB.

19. IIpuBenuTe HU3IIKE TOMOJIOTH MPENEIbHBIX YIIIEBOIOPOIOB (AJIKAHOB).

20. Kaxoii Tun peakuuii Hanbosee XxapakTepeH Ui alKaHOB?

21. B xakue TUTIBI PeaKUil BCTYMAIOT HETPEIEIbHbIEC YTIEBOAOPOIBI?

22. Kakue peakiiuy MO3BOJISIOT JI0Ka3aTh HAJMUYUE ABOMHON WM TPOWHON CBA3M B MOJIE-
KyJse yrieBoaopoja’?

23. 3anumTe peaky MoJMMepHU3alii dTuieHa U Oyrtaauena-1,3. ['ie npuMenstores npu-
BEJICHHBIE TTOJIMEPHI?

24. TIpuBeuTe MpUMEpPbl apOMATUYECKUX YTIIEBOIOPOJIOB.

25. Kakue npomykTel iepepabOTKH YTIIEBOIOPOIOB IIPUMEHSIIOTCS B CEITbCKOM X03sTHCTBE?

26. Kakue opraHuyeckie COeJUHEHUsI OTHOCATCS K KJIACCy CIIUPTOB?

27. OnamwuTe KI1acCUPUKAIHIIO CITUPTOB, TPUBEIUTE TPUMEPHI.

28. B xakue peakiy BCTyNaeT STUIOBBIN ciupT? 3alUIINTe CXEMbI PEaKIHi.

29. T'ne ucronp3yeTcst STHIIOBBIN cIupT?

30. Kaxkas peaxius Ha3bIBaeTcsl peakuueil arepupukanumn?

31. CocraBbTe (hOPMYIIBI ABYX- U TPEXATOMHBIX CITUPTOB.

32. Kakue XxuMHUeCKUe CBOMCTBA XapaKTepHBI 11 MHOTOATOMHBIX CLIMPTOB?

33. C moMomiplo, Kakoi pPeakiud MOXKHO OTIMYUTH MHOTOATOMHBIE CITUPTHI OT OIHO-
ATOMHBIX?

34. Kakoe 6nonorndeckoe 3HaYCHHE UMEET TPEXaTOMHBIH CITUPT TIHIIEPHH?

35. Kakue coenunenus Ha3piBatoT ¢peHonamu? [lpuseanre popmyiisl GpeHooB.

36. OnummmTe XUMHYECKHE CBOMCTBA (DEHOJIOB.

37. Kakas xauecTBeHHasi peaklys UCIIONIb3yeTcs il OOHapyeHHus (HeHoI0B?

38. I'ne npumenstoTcst peHosr?

39. Kakas ¢pyHKIIMOHaNbHAs TPYIIa Ha3bIBaeTCs KapOOHUIIBLHOM?

40. IlpuBeaure (GOPMYIBI HU3IIUX TOMOJIOTOB IPENEIBbHBIX ABIACTHIOB M KETOHOB. B
4eM UX pazangue?

41. OnumuTe HOMEHKJIATYPY albAETUI0B U KETOHOB.

42. IlepeuncnuTe TUIBI peaKIMid, XapakTepHbIE AJS albJETHI0B U KETOHOB, IPUBEANTE
IPUMEDHI.
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43. Kakoii peakiueit MOXKHO OTIUYHUTh aJIbJICTHIBI OT KETOHOB?

44. T'ne npumensiercs: popmanma? [Ipusenure Gpopmyiry meTaHas.

45. T'ne npumMeHseTcs aneToH? 3anumuTe ero GopMyiy.

46. IlpuBeaure GopMyIbl apOMaTHUECKUX AJIbAETUIOB U KETOHOB.

47. Kakue opraHMuecKue COCTUHEHUS OTHOCATCS K KapOOHOBBIM KHCIOTaM?

48. Onumure KiaccupuKauio KapOOHOBBIX KUCIIOT.

49. Kax ornpenenuTs OCHOBHOCTh KapOOHOBO KUCIIOTHI?

50. Kakue xumuueckue cBoiicTBa XapakTepHbl AJ1s1 KAPOOHOBBIX KMCIOT?

51. IlpuBenute GopmMyIbl HENPEAECTbHBIX KAPOOHOBBIX KUCIIOT.

52. IlpuBenuTe npuMepsl ABYXOCHOBHBIX MPEAEIbHBIX KAPOOHOBBIX KUCIIOT.

53. Kakum 00pazom MpoTEKaI0T peaklyy 3aMeIIeHUs] Y apOMaTHYeCKUX KapOOHOBBIX KH-
cnot?

94. Kakue coeiMHEHUsI OTHOCATCS K >KUpam?

55. Onumute Ki1accuPUKAIMIO KUPOB.

56. IIpuBennTe MpUMEpHI )KUBOTHBIX KUPOB U PACTHTEIBHBIX Mace.

57. Kakue kapOOHOBBIE KMCIIOThI BXOASAT B COCTaB KUPOB?

58. BanumuTe hopMyiy TBEpAOro XKHUpa TPUCTEaApUHA.

59. CocraBbTe (hopMyny Auosneocreaputa. Kakyro KOHCUCTEHIIMIO UMEET 3TOT Kup?

60. [IpuBenuTe cxemy peakIiy Mepexoa OT KHUIKOTO KUPa K TBEPAOMY.

61. KakoBa Guonoruyeckas pojib )KUPOB B )KUBBIX OpraHU3Max?

62. 3anumuTe peakuio MOJYICHUS MbLUIA U3 KHPA.

63. [laiire onpenenenue yriieBoiaM Win caxapam.

64. Onumure Ki1accu(pUKAIHIIO YTICBOIOB.

65. [Ipusenure Gopmynsl D-pubo3sl u D-ne3okcupu6o3bl. B cocTaB, Kakux BasKHBIX
HNPUPOHBIX COCIMHEHUI BXOJSAT 3TH IMEHTO3bI?

66. I'ne B mpupoze Bcrpeyaercs rioko3a? CKONbKO aCHMMETPUYECKUX aTOMOB yIilepoja
oHa cozaepxut? Hanummre popmyibl D-rinroko3sl u L-riatoko3sl.

67. 3anuuuTe TayTOMEPHBIE (POPMBI TIIFOKO3BI.

68. [puBemure Gopmyiry D-ppykTossl. CKOITBKO aCHMMETPHUECKUX aTOMOB YTJepojia OHa
COJIEPIKUT?

69. Kax o0Opasyrorcst 1mkmdeckue (Gopmbl MoHocaxapumoB? 3armmmte (Gopmynst  o,D-
[JIFOKOITMPaHo3bI U 3,D-hpykTodypaHo3bl.

70. Kakne MoHOCaxapHIbl BXOIAT B COCTaB Meza?

71. C noMoI1Ib0 KaKoH peakIii MOYKHO OTIIMUMTD [IFOKO3Y OT (PPYKTO3bI?

72. Kakoii pcaxapuji COIEPIKHUTCS B MOJIOKE?

73. Kax Ha3bIBaeTcs caxap, KOTopblii yrotpebsercs B ruiie? Kak ero nomydaror?

74.T'ne B pacTeHUsIX HakarumBaeTcs kpaxman? Kakyro OMOJIOruuecKyro posib UrpaeT TOT To-
Jcaxapunu?

75. HazoBute nprpotHbIe UCTOYHUKH LIEJUTIONO3bI.

76. OnuiumTe MpUMEHEHUE LEIUTHOI03bL.

77. Kakue opraniyeckue BelecTBa OTHOCAT K amuHaM? [IpuBenure nmpumepsl.

78. 3ammmTe cxemy oOpa3oBaHMs amMua KUCIOTHL. Kakoil amuy npumeHsieTcss B CelbCKOM
X0341cTBe?

79. TIpuBenuTe mpuMepsl aMUHOKHUCIIOT. Kakoe Ouonorndyeckoe 3HaueHHEe OHU UMEIOT B IIPH-
poxne?

80. B uem 3aximouaercst aM(pOTEpHOCTh AMUHOKUCIIOT?

81. [laiiTe ompeseneHue, 9To TaKoe OSITKH.

82. Onmmre KIaccupuKauio OENKoB.

83. Kakwe TUIIBI CBsI3el cofiepikaTcsl B MOJICKYTax OeIKOB?

84. TIpusenure GpopMysibl 3aMEHUMBIX U HE3aMEHUMBIX aMUHOKHCIIOT.

85. CocTaBbTe cxeMy 00pa30BaHUsI UTICTITH/IA AJTAHUIITJIAIIHA, BBIICIUTE IIENTHIHYIO CBSI3b.

86. Kakue Oenky OTHOCSTCSI K MIPOCTBIM U CIIOYKHBIM?
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87. Kaxwie OeNKy SBISTIOTCS TOTHOIICHHBIMU?

88. Onuiure crpoeHre OSITKOB.

89. Ilepeunciite BETHBIC KAUECTBEHHBIE PEAKIIMH HA OCIIKH.

90. Kakue 6nonornveckue (hyHKIIMN BBITIONHSIOT OSITKK B KMBBIX OpraHU3Max?
91. Yro Takoe pepMeHTHI?

92. Kakuie opraHryeckue BelecTBa OTHOCAT K TOPMOHaM?

93. Kakwuie ButamuHbI BbI 3HaeTe? KakoBa ux Ononorudeckas poib?
94. IlpuBeauTe MPUMEPHI ATKATONIOB.

95. TlonsTHE O JEKAPCTBEHHBIX IMperaparax.

96. OnuImTe COCTaB HYKJICMHOBBIX KUCIIOT.

97. 3anummTe cxeMy T'uApoJ3a HyKIEHHOBBIX KHCIIOT.

98. Uem OTIMYAIOTCS] HYKJIEOTHIBI OT HYKJICO3UI0B?

99. Onmmmre 6ronoruueckyto pois JTHK.

100. OmmummTe 6nonornyeckyto pois PHK.

Pa3zpnen.2. O0masi 1 Heopranu4veckasi XuMusi.

1. Yro Takoe XMMHYECKHIA STEMEHT?

2. Jlaiite ompe/elieHne: aToM, MOJIEKYJIa, TIPOCTOE U CII0)KHOE BELIECTBO.

3. Uro Takoe aTOMHas eIMHHUIA MacChl. Kak paccuMTaTh OTHOCHTEIBHYIO AaTOMHYKO M MOIEKY-
JAPHYIO Maccy.

4. Yro Takoe 4ucio Mojeit?
. Kakue equHunel usmMepeHus uMeet MoJisipHas Macca?
. KakoBul CTCXUOMCTPUYICCKUC 3aKOHBI U TIOHATUA XUMUH.
. OxapakTepu3yiTe arperaTHble COCTOSIHHSI BEILIECTBA.
. ChopmynupyiitTe 3aKk0H ABOTaJIpo U €ro CICICTBUS.
. IIpuBeuTe OCHOBHBIE MTOJI0KEHUS ATOMHO-MOJIEKYJIIPHOTO YYEHUS.

10. KT0 pa3Bui u BoepBble IPUMEHII B XUMUH aTOMHO-MOJIEKYIIApPHOE yueHue?

11. KakoBo cTpoenue aroma?

12. llpuBenuTe OCHOBHBIE XapaKTEPUCTUKHU DIIEMEHTAPHBIX YACTHUIl: IPOTOHA, HEHUTPO-
HAa, 3JIEKTPOHA.

13. Yro npeacrasnser co0oit MaccoBoe 4uciao?

14. KakoB ¢u3nueckuil cMbIC]I MOPSIKOBOIO HOMEpa XMMHUYECKoro siemeHTa B [le-
PHUOIMUYECKON CUCTEME XUMHYECKUX JJIEMEHTOB?

15. Yro npeacraBistoT co00il H30TOMNbI?

16. [aiiTe coBpeMEHHOE OHATHE «XUMHYECKUN IITEMEHT».

17. Yrto mpexacTaBisieT co00# AIEKTpOHHAS 000JI09Ka, KAKOBO €€ CTpOeHUe?

18. KakoB ¢u3nueckuii CMbICI HOMEpa Mepuoja XUMUYECKOro saeMeHTa B [lepuonu-
YECKON CHCTEME XMMHUUYECKUX 3JIEMEHTOB?

19. [louemy 5IEKTPOHHBIE CJIOW HA3BIBAIOT JHEpreThueckuMu ypoBHsMU? KakoBo
MaKCHUMaJbHOE YHCIIO 3JIEKTPOHOB Ha Ka)XJAOM 3HeprernyeckoMm ypoBHe? Kak ero paccuu-
TaTh?

©O© 00 ~NO O1

20. Yto 03HAYAIOT TMOHSTHUS «3aBEPUICHHBIN» W «HE3aBEPIICHHBIN» JYHEPTETUYCCKUE
YpOBHU?

21. KakoB (u3WYeCKUii CMBICI HOMEpa TPYIIBl XUMUYECKOTo AemMeHTa B [lepuoau-
YECKOM CUCTEME XMMHUUYECKUX 3JIEMEHTOB?

22. Uto npeacTaBiseT co00i 3eKTpOHHOE 001aK0 (opOuTah)?

23. IlpuBeauTe TpU KaTeropuu XMMHUYECKUX 3JeMeHTOB. Ha KakoM mpu3HaKe OCHOBa-
Ha JaHHas Kiaccudukamus?

24. KakoBa crpykrypa Ilepumonnyeckoil  cucTeMbl XUMHYECKHMX  JIIEMEHTOB
. N.Menneneea? Ilouemy cucrema xumuueckux sinemMeHToB [[.M.MeHneneeBa Ha3bIBaeTcs
«IIEPUOJUYECKON»?
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25

. Kakyto undopmarnuio o6 onpeneseHHOM XMMHUYECKOM 3JIEMEHTE MOXKHO H3BIICYb

u3 [lepunoanueckoi cucremMbl?

26

. Uto mpeacTaBisfioT coO0N METANINYECKUE U HEMETAJUIMYECKHUE CBOMCTBA XUMHUYE-

CKHX DJIEMEHTOB?

27

. KaxoBn1 3aKOHOMCPHOCTH U NPUYIUHBI U3MCHCHH A CBOMCTB XUMHUYECKUX DJICMCHTOB

B IIpejiesiaX OJAHOU rpymnibl (TJIaBHOM MOATPYIIbI); B Ipeaesiax OJHOro rnepuoaa?

28.
29.
30.
31.
32.
33.
34.
35.

36

Hazosure BUObI XUMHWYCCKUX CBSI3CH.

Uto npencTaBisioT coboit xumuueckue sisiieHus? [IpuBeaure nmpumepsl.

YeM XUMHUYECKHE SIBICHHS OTIMYAIOTCSA OT PU3NIECKUX?

KakoBbl Npr3HaKu XUMUYECKUX pEaKIUid?

ChopmynupyiiTe 3aKOH COXpaHEHUS MACChI BEIIECTB IMPU XUMUYECKUX PEAKIIHIX.
JlaliTe onpeneneHre NOHATUI «XUMUYECKasl PEAKLHA», KPEArCHT», «IIPOIYKTH.
Kaxk cocTaBuTh ypaBHEHHE XUMHUYECKOHN peakuun?

[To xakuM mpU3HAKaM KJIACCUPUUUPYIOT XUMUYECKHUE PEaKIuu?

. JlaiiTe ompeneneHus MOHATUAM «TEPMOXHMHUYECKOE YpPaBHEHHE», «TEIJIOBOU 3 (-

q)eKT pC€aKkuuu», «K9K30TCPMHUUICCKAA PCAKIHUA», «KOHAOTCPMUUCCKAA PCAKIIHA.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Knaccudukamus mo ynciy ¥ cOCTaBy UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIUH.
UTo NOHMMAIOT O] CKOPOCTHK0 XUMHYECKON PEAKLIUH.

Kaxkue hakTopbl BIUSIOT HAa CKOPOCTh XUMHUYSCKUX PEaKIUii?

Urto Takoe karanui? Uto Takoe kaTanuzaTop?

Kakwue Bunpl kaTanusa Bbl 3HaeTe?

Uto Takoe XUMHYECKOE paBHOBECHE?

Kakue GakTopbl BIUAIOT Ha CMEIICHHE XUMHIECKOTO PaBHOBECHS?

Kak Bnusier npucyTcTBUE KaTaiu3aTopa Ha CMEUIEHUE XUMUYECKOTr0 PaBHOBECHS?
ChopmynupyiiTe OCHOBHBIC MOJTOKCHUS TEOPUH HIEKTPOIUTHIECKON AUCCOIUAIHH.
UT0 Takoe AIEKTPOIHUTHI?

UYrto takoe Bogopoausiii (pH) mokazarens?

Urto Takoe ruaposn3 coyiei?

[IpuBeauTE TUTIBI TUIPOTU3A COJCH.

Kakue coennHeHms Ha3bIBalOT KOMIUIEKCHBIMU. [IprBennuTe npumMepsl.

UTo Takoe OKHCIUTETHFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN?

Kaxk paccuuTbIBalOTCsS CTENIEHU OKUCIEHUS?

IIpuBenuTe NpUMEpPHI BAKHEUIINX OKUCIUTENIEH U BOCCTAHOBUTENIEH.
TI"anpBaHnyeckue 3JIeMEHTHI 1 IIPUHOUIIBI UX pa6OTI)I.

Yro Takoe anexTponus? [IpuBenure npumepsl.

Ha kakue kitacchbl pa3fensitoT HEOpraHUYeCKHe BEIEeCTBa, 10 KAKOMY IIPU3HaKYy?
Kak o0Opa3yrorcs Ha3BaHHsI OKCHI0B?

Cnoco0bI OTy4eHUsT OKCHIOB.

Ha kakue rpynnsl pa3ienstoT OKCUAbI IO XUMHUYECKUM CBOMCTBaM?

Kakwne okcuapl Ha3bIBAIOT «OCHOBHBEIMUY»? KakoBBEI MX XMMHUUYECKHE CBOMCTBA?
Kakune oxcuibl Ha3bIBAIOT «KUCIOTHBIMU»? KaKoBbI NX XMMUYECKHE CBOMCTBA?
Kakwue okcupl Ha3pIBaoT «aMdoTepHbIMI»? KakoBbl MX XMMHYECKHE CBOMCTBA?
KaxoBa knmaccudukanus rugipoKCHI0B?

[TpuBenuTe criocoObI MOTYYEHHS MIET0YeH U HEPACTBOPUMBIX OCHOBAHHIA.

KakoBbl XxuMH4eCKHe CBOMCTBAa OCHOBAHUM?

[TpuBenuTe criocoOb! MOTy4YeHUS] OECKUCIOPOIHBIX U KUCIOPOCOIEPKAIINX KUCTIOT.
KakoBbl XUMHYECKHE CBOMCTBA KUCIOT?

JaiiTe onpenenenue comneil, MpUBEAUTE UX OOIIYIO GOpMYITy.

Kax ob6pasyrorcst HazBanus coneii? Kak coctaBistor Ghopmynsl comeit?

[TpuBenuTe KIacCU(PUKAIUIO CONIEH B 3aBUCUMOCTH OT COCTaBa KMCIOTHOTO OCTaTKa.
[IpuBenuTe criocoObI moaydeHust aM(pOTEPHBIX THAPOKCHIOB.

KakoBbl xuMHU4YecKue cBOMCTBa aM()OTEPHBIX THIPOKCHIOB?

54



73

. Kak 3aBHCST KHUCIIOTHO-OCHOBHEIE CBOMCTBA OKCHUIOOB U TUAPOKCHUAOB OT MOJIOXKCHUA

31eMeHTOB B [ICXD?

74
75

. UTo mpencTaBisioT cOO0i reHeTHYeCKHe PSIbl METAJIOB U HEMETAIIIOB?
. HazoBure Hay4YHBIC IPUHIHUITBI XUMHUYCCKOT'O ITPOU3BOACTBA.

76. Kak ocymiecTBisieTcsl 3alUTa OKpYyKarolied cpe/ibl 1 0XpaHa TpyJa NP XUMHYECKOM TPOU3-

BOACTBE?

77. Tlepeunciure CTaAu XUMAYECKOTO MPOU3BOACTBA B TIPOM3BOJICTBE aMMHAKa U METaHOJA.
78. Kakue ynoOpeHust MPUMEHSIOT B CEIBCKOTO X03sHCTBE?

79. Kakue uCTIonb3yIOT XUMHYECKHE CPEACTBA 3aIIUTHI PACTCHMHA?

80. Kak cBs3aHa XuMus U IOBCEJHEBHAS JKU3HB YeIOBEKa?

4.4. OIIeHO‘leIe cpeacrea JJist MPpOBEACHUA l'[pOMC)KyTO‘lHOﬁ arTreCTanum

Paznen.1. Opranuyeckasi XuMus.

Bonpocsl s 3ayera:

©oONOOUAWNPR

10
11
12
13
14
15
16

CIOCOOHO
17

. [IpenmMer opraHn4ecKoi XMMHUH, €€ 3HaYCHUE.
. OCHOBHBIE I0JIO)KEHUS TEOPUU XUMUYECKOTO CTPOEHUS.
. Bunpl uzomepun.

Knaccudukanus opraHmuecKuX COSAMHCHUN.

. [lonaTre o GyHKINOHATBHBIX TPYIIAX U TOMOJIOTUYECKHUX PsIax.
. OCHOBBI HOMEHKJIATypbl Oprannyeckux coeaunenuit. [lpasuna MIOITAK.

Turnbl 1 MEXaHU3MBbI OPTAHUYECKUX PEAKIINMN.

. I/I30Mep1/1;1, HOMCHKIJIaTypa, CIIOCOOBI MOJIYYCHUA U XUMHUYCCKUC CBOMCTBA aJIKaHOB.
. I/I30Mep1/1;1, HOMCHKIJIaTypa, CIIOCOOBI MOJIYYCHUA U XUMHWYCCKUC CBOMCTBA aJIKEHOB.

. I/I30Mep1/1;1, HOMCHKIJIaTypa, CIIOCOOBI MOJIYYCHUA U XUMHYCCKUC CBOMCTBA aJIKMHOB.

. Hpoueccm MoJIMMEpU3allu U IMOJIUKOHACHCAITUH.

. I[I/IGHOBLIG YriieBO4OPOAbI, 0COOEHHOCTH X CTpOCHUA U CBOMCTB.

. OcobennoctH ap0MaTquCKOﬁ CBS3H. XMMHYECKHE CBOMCTBA dpCHOB.

. HpaBI/IJ'Ia OpHUCHTAINHU B PCAKIUAX SHGKTpO(bHHbHOFO 3aMCIICHUA.

. I_[I/IKJ'IOB.J'IKaHBI, CTpPOCHHUC, CITOCOOBI MOJIy4YCHMUH, 0COOEHHOCTH XMMHUUYECKUX CBOWCTB.

. OI[HOE[TOMHBIG CIIUPTHIL (I/I30MepI/I$I, CITOCOOBI MOJIy4YCHH, 0COOEHHOCTH peaKHHOHHOﬁ
CTHU TUAPOKCOIPYIIIIbI, XUMHYCCKUC CBOﬁCTBa).

. MHOroaromMHbIe CIIUPTHIL (I/I30MepI/I$I, CITOCOOBI MOJIy4YCHMU, 0COOEHHOCTH PCaKIINOH-

HOM CITOCOOHOCTHU TUIPOKCOTPYIIbI, XUMUYECKHE CBONCTBA).

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28

['munepuH, ero OuoJormyecKast pojb B CHHTE3€ KUPOB.

DeHOITBI, CTPOCHUE CBOMCTBA, aHTUCENTHYECKAsI aKTUBHOCTb.
W3omepust 1 HOMEHKJIaTypa ajbJAEeTHIOB H KETOHOB.

CriocoObI moTydeHusI 1 XUMUYECKHE CBOMCTBA aJIbJIETHI0B U KETOHOB.
Knaccudukanus kapOOHOBBIX KUCIIOT.

CrniocoObl nony4eHust KapOOHOBBIX KUCIIOT.

XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XKupsl, nx knaccudukanus

Kupsr: ctpoeHnne.

JKupbl: XuMHUYeCKHe CBOMCTBA.

. XKupsl: npuMeHeHne u 6uooOruyYeckast pojb B KaueCTBE YHEPreTHUECKUX MaTepua-

JIOB OpraHHU3MOB.

29
30
31
32

. [ToHsiTHE O MBLITAX U MOIOILLUX CPEACTBAX.
. Baxxneiinme oKCHKHUCIIOTHI.

. Knaccudukanus yrneBoaos.

. MOHO3BI - TIEHTO35I U TEKCO35I.

55



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
Y
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Onruueckast u3omepust MoHocaxapuaoB. D- u L-dpopmer.
Tayromepus yrineBoaoB. AHOMEPHI. [ TMKO3UAHBIN THAPOKCHUIL.
XUMHUYECKUE CBOWCTBA MOHO3.

[Ipotieccol OpoxKEHUs U TUAPOJIN3A YTIEBOIOB.
Poub yrneBonoB B pu3nonoruu 1 MUKpOOHOJIOTHH.
Juncaxapunpl.

[Tonucaxapuapl.

Hurpocoennnenus.

AMUHBL

AMHIBI KUCIIOT.

MoueBuHa, €€ MPUMEHEHHUE B CEIILCKOM XO35HUCTBE.
AMUHOCIIHUPTHI.

AmuHOKUCHOTHL. CTPOCHHE.

CriocoOsl MosTydyeHus: aMUHOKHUCIIOT.

XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT.
Baxxueiiiue npeactaBuTeN aMUHOKHUCIIOT.
buonoruueckas poib aMUHOKHUCIIOT.

benxu. Ilertunnas cBA3sb.

CtpoeHue u coctaB OEIKOB.

benku, TUIBI CTPYKTYP.

Knaccudukamnms 6emkoB.

buonoruueckas posib O€IKOB.

HyxnenHoBble KUCIIOTHI KaK IIPUPOIHBIE TIOJUMEPBI.
Hyxneotunsl, ux cTpoeHue, NpUMepHI.

JHK, coctaB, cTpoeHne U OMOJIOTHYECKas POIb.
PHK, cocraB, cTpoenue u Ouosnoruyeckasi posb.
[lonsiTre 0 TPOMYHOM KOJIe (KOIOHE).

buocunTes Oenka B )KUBOM KIIETKE.

I'ennas umxeHepus U OMOTEXHOJIOTHSI.

Tpancrennsie (HOpPMBI paCTeHUH U )KUBOTHBIX.
[TonsiTre o pepmeHTax.

[lonsiTHE 0 BUTAMUHAX.

[TonsiTHE O TOPMOHAX.

[TonsiTHE O IEKApCTBEHHBIX Ipenaparax.

[lonsiTHe ankamonaax.

[ToHsiTHe aHTUOMOTUKAX.

[TonsTHE 0 mecTUHIAX.

HaTypa.TH)HI)IG BOJIOKHA, NCKYCCTBCHHBIC BOJIOKHA U CHHTCTUYCCKUC BOJIOKHA.

Pazgen.2. O0mas u Heopranm4yeckasi XuMus.

Bomnpocs! a1 3K3aMeHa:

1. XUMHUYCCKHUE PJICMCHTEI. ATOMBI, MOJICKYJIbI, ITPOCTHIC U CIIOKHBIC BCIICCTBA.
2. BCHICCTBa IMOCTOSTHHOT'O M IIEPEMCHHOI'O COCTaBa. 3aKO0H ITOCTOSIHCTBA COCTaBa BCIICCTB.
3. Macca aTomo0B u MOJICKYJI. ATtomHas CAnHUIa MacCCHhl. OtHOCUTEIIbHEIE aTOMHAS 1 MOJICKYJIIpHas

MaccChbI.

4. KonM4ecTBO BELIECTBA M €MHHUIIBI €10 U3MepeHus. Ynuciao ABorajpo.
5. Mousiprast macca.
6. CrexuoMeTprUeCcKre 3aKOHbI U TIOHATHSI X UMHHU.
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7. TBepmoe (KpUCTALIHYECKOE U aMOP(HOE), KUIKOE U Tra3000pa3HOE arperaTHble COCTOSIHUS BEIIe-
CTBa.

8. 3akoH ABOraapo u ero CieiCTBus.

9. MounspHbIii 00bEM BELIECTB B ra3000pa3sHOM COCTOSHUU.

10. O6benuHeH bl Ta30BbIN 3aKOH U ypaBHeHHe MenenceBa—Kianeiipona.

11. Pa3nuums MeXIy CMECSIMH U XHMHUYCCKUMHU COCAMHEHUSAMU. MaccoBasi 1 00beMHasi IO KOM-
MTOHEHTOB CMECH.

12. OtkpbITHE TIEPHOIUIECKOTO 3aKOHA.

13. Uzoronsl. CoBpeMeHHOE MOHATHE XUMHUYecKoro snemenra. CoBpemenHas Gopmynuposka Ile-
PUOIUYECKOTO 3aKOHA.

14. Tlepuoauyeckas cuctema u cTpoeHue aroma. OU3MIECKHiA CMBICI TIOPSIKOBOTO HOMEpa 3JIeMEH-
TOB, HOMEPOB TpyHNbl U Tepuoa. llepuogndeckoe M3MeHEHHE CBOWCTB AJIIEMEHTOB: paglyca aToMa;
SHEPTHH NOHHU3AINN; HIEKTPOOTPUIIATEIEHOCTH.

15. CoBpemeHHbIe TpeCTaBICHHS O CTPOCHUU aToMma. KoprycKyssipHO-BOIHOBOM yaan3M 4YacTHI
MHUKPOMUDPA.

16. ITonsTre 00 IEKTPOHHOM OPOUTAIIN U 3JIEKTPOHHOM 001ake. KBaHTOBEIE unCIIa.

17. PacnipesienieHre SIEKTPOHOB MO SHEPTETHUCCKAM YPOBHSIM, MOAYPOBHIM H OPOUTAISAM B COOT-
BETCTBHUH C IPUHIIUTIOM HAaNMEHbIIIeH sHeprun, npuanunoM [laymu u npasumom ['yaza.

18. DnekTpoHHBIE KOH(UIYpaLMd aTOMOB XMMHYECKUX DJIEMEHTOB. BajleHTHbIE BO3MOKHOCTH aTo-
MOB XHMHYECKUX DJICMEHTOB. DJIEKTPOHHAs KiacCH(UKAIMS XUMHUYECKHX 3JIEMEHTOB: s-, p-, d-, f-
AIIEMEHTBHI.

19. Tumnsl XUMHYECKUX CBSI3CIH: KOBaJICHTHAs1, HIOHHAs], METAJNINYECKAs: U BOAOPOAHA.

20. TMousAiTHE O KOMIUIEKCHBIX COEIMHEHUSX. KOOpIMHAIIMOHHOE YHKCIIO KOMILIEKCOOOpa3oBaTells.
BryTpeHHss 1 BHEMTHSS cepa KOMILIEKCOB.

21. HomeHKaTypa KOMIUIEKCHBIX coequHeHni. X 3HaueHue.

22. IloHATHE O HEOPTAHUYECKUX M OPTaHUYECKUX MMOITHMEPax.

23. IloHsATHE O TUCIIEPCHBIX CHCTEMAX.

24. Knaccudukarys XMMHYECKHX PEAKIIN B OPraHUYECKON W HEOPIaHMIECKOH XUMUH.

25. BHyTpeHHsIs SHeprHs, SHTaIbIHA. TemoBoi 3pPeKT XUMHIECKHX peakiyil. TepMOXUMHUIECKUE
ypaBHEHUS. DHTPOITHSL.

26. TlonsTre 0 CKOPOCTH peakiuii. PaKkTOpPbI, BAUAIONIME HA CKOPOCTh XUMUUYECKON PEAKIIUH.

27. Karanu3atopbl ¥ KaTajin3: TOMO- M T€TEPOTEHHBIN, HX MEXaHU3MBI.

28. TlousATHE 0 XMMUYECKOM PABHOBECHH.

29. ®akTophl, BIWSAIONIME HA CMENIEHWE PABHOBECUS: KOHIEHTpAIMs, JABIEHUE, TEMIEparypa
(npunnun Jle Ilarense).

30. ®usuko-xuMHUYECKash NPUPOJA PACTBOPEHHS M PACTBOPOB. B3anMoJelCTBHE pacTBOPHUTENS |
PaCTBOPEHHOTO BelllecTBa. PacTBOpUMOCTH BEIIECTB.

31. CriocoObl BbIpaKEeHHMs KOHILEHTPAIMK PAacTBOPOB: MAacCoBas JOJs PACTBOPEHHOTO BEIIECTBA
(porieHTHAs ), MOJIIpHASL.

32. Teopust BIEKTPOIMTHIECKOM auccorranui. CTeneHb 3IeKTPOIMTHIECKOM AUCCOMAIni U (akx-
TOPLI €€ 3aBUCUMOCTHU. CuiibHbBIE U CpE€AHUEC DJICKTPOJIMTHI.

33. Mucconmarms Boasl. Bomopoaubiii mokasarens. Cpeia BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.

34. Tuaponus coneil, TUIBI THAPOTU3A.

35. Crenenb okuciaeHus. OKUCICHUE W BOCCTaHOBJIECHNE. BakHel e OKUCITUTEH U BOC-
CTaHOBUTEIIH.

36. Kiaccuukanusi OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA.

37. Metoapl cocTaBIEeHUS YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. MeTos 3Jek-
TPOHHOTO OanaHca. BimsiHue cpejibl Ha MPOTEKaHNE OKUCIUTEbHO-BOCCTAHOBUTENLHBIX MTPOIIECCOB.

38. DieKTpoHbIC TOTEHIHUANBI. Psii CTAHAAPTHBIX 3JIEKTPOJHBIX MOTEHIHAIOB (3IEKTPOXHMHYE-
CKHU PSIIT HAIPSOKEHUIA METAJLIOB).

39. laibBaHUYECKHE DIIEMEHTBI M IPUHIUIIBL MX PAOOTHI.

40. lNabBaHUYECCKHE DIIEMEHTBI, TIPUMEHSCMbBIC B JKM3HH: CBHHIIOBAs aKKyMYJISSTOpHAs Garapes, HU-
KEJIb-KaJIMHEBLBIC 6aTapeH, TOIINIMBHBIC 3JICMCHTHI.

41. DrexTpoiu3 pacIuiaBoB CONEH.
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42. DexTposn3 BOJHBIX PACTBOPOB C HHEPTHBIMH M PACTBOPHMBIMH SIIEKTPOIAMHL.

43. TIpocThIE U CIOKHBIE BEIIECTBA.

44, Okcuppl, UX KIacCu(pUKAIMS, CIIOCOObI MOMYIECHHS U XUMHUYECKUE CBOWCTBA.

45. OcHoBaHMs, UX KJIACCU(PUKAIHS, CITIOCOOBI MOJYYCHHSI 1 XUMUYECKUE CBOMCTBA.

46. Kucnotsl, ux kinaccudukanus, cnocoObl NOJNy4eHUsI U XUMUYECKHUE CBOMCTBA.

47. Cpeanuie conu, UX KiIacCHU(pUKaLuUs, CIOCOOBI MOJNYYeHUS U XMMHYECKUE CBOICTBA.

48. Conu cpenHue, KUCIbIE, OCHOBHBIE U KOMILIEKCHBIE.

49. AM(pOTEpHOCTh OKCHUIOB M THIPOKCHIOB IEPEXOJHBIX METAJJIOB: B3aUMOJICHCTBUE C
KHUCJIOTaMU U LIEI0YaMH.

50. IMonoxeHnne METAIIOB B MEPHOANYCCKOM CHCTEME H OCOOCHHOCTH CTPOCHHUS HX aTOMOB.

51. TIpocThie BelecTBA — METAUIBI: CTPOCHHE KPHCTAIOB M METAJUTHUESCKAsk XUMUYECKast CBSI3b.

52. TousiTHe KOPPO3UH METAIOB. XUMHUYECKas KOPpO3ust. DIeKTpoxumMmudeckas kopposus. Croco-
OBl 3aIIUTHI METAIUIOB OT KOPPO3HH.

53. OGuiue crocoOs! MoNyYeHUst METAIIOB. METAIUTYPrust ¥ €€ BUJIBL.

54. Monoxenne Hemeramios B [lepuoandeckoii cucteMe, 0OCOOEHHOCTH CTPOEHHS UX aTOMOB. DIIEK-
TPOOTPHLATEITHHOCTb.

55. HeMmeTaibl — MpOCThIE BEIECTBA.

56. braroponsie ra3sl. DIEKTPOHHOE CTPOCHHE ATOMOB OJIATOPOJIHBIX Ta30B U OCOOCHHOCTH MX XH-
MHUYECKUX U (PU3NIECKUX CBOUCTB.

57. Bogopoa. U3otonsl Bogopoaa. OKHUCIUTENbHBIE B BOCCTAHOBHUTEIbHBIC CBOWCTBA BOJOPO/IA, €TO
HOJyYeHUE U IPUMEHEHHE.

58. Boza. Poib BOIBI KaK cpeaooOpa3yroIiero BEIEeCTBAa KICTKU. JKOJNOTHIECKHE aCHEKThI BOJIO-
MOJIb30BaHUSL.

59. Ulenounbie Metamutbl. OOMIAsS XapaKTEPHCTHKA IIETOYHBIX MeTaioB. [lonydenue, Gpusndeckue u
XMMHUYECKHE CBOMCTBA IETOYHBIX METAIJIOB.

60. PerynsaTuBHast poJib KATHOHOB KaJIUs U HATPHS B )KMBOM KieTKe. [[pUPOIHBIE COEIMHEHHS HATPHSI
U KaJIMsl, UX 3HaYCHUE.

61. O0was XxapakTepUCTUKA MIEIOYHO3EMENBHBIX METAILIOB. Kanbuuii, ero noiaydyenue, Gpusndeckue
Y XUMHUYECKHE CBOMCTBA.

62. BaxxHeiime COeIMHCHNS KAIBIIUs, UX 3Ha4YeHUe W npuMeHenue. Kanbumii B pupose, ero ouo-
JOTUYecKas poib.

63. Amromunnii. [Toyyenue, GuU3HIECKHE U XUMHYECKHE CBOMCTBA AIFOMUHUSL.

64. Baxueimue coeMHEHHs ANOMUHMS, UX CBONCTBA, 3HAYEHHE W IpHMeHeHue. [IpupoaHbie co-
eIMHEHHS ATFOMUHHS.

65. Yruepon u kpemuwmii. [IpocTeie BelecTBa, 00pa3oBaHHBIE 3THMH JICMEHTAMHU.

66. Okcuibl ¥ THAPOKCHUIBI YIIIEPOIA U KPEMHHUS.

67. BaxxHeiimme oy yroibHON U KpeMHHEBOM KUCIOT. CHIIMKATHAS POMBIIILICHHOCTb.

68. T'anoreHbl — MPOCTHIC BEMIECTBA: CTPOSCHUE MOJIEKYJI, XHMHYECKUE CBOMCTBA, TOMyYEeHHE U TIPHU-
MEHEHHE.

69. BaxxHeiinme CoeIMHEHHUsI TAIOICHOB, UX CBOMCTBA, 3HAYCHHE W NMPUMEHEHHUE. ['aJoreHbl B MpH-
poze. buonornueckas poib rajJoreHos.

70. XanbkoreHbl — mpocTeie BeniecTBa. Ajutotponust. CTpoeHHe MOJIEKYIT AJUIOTPOIHBIX MOAU(HU-
Kaluil u ux coiictsa. [lony4yenne u npuMeHEeHHE KUCIOPOia U CEePHI.

71. XanbKkoreHsl B IPUPOJIE, KX OHOIIOTHYECKAs POITb.

72. CtpoeHre MOJIEKYIIBI a30Ta U aJUIOTPOIHBIX Moaudukaiuii Gpocdopa, ux GpuanMdecKue u XumMuye-
ckue cBoiictBa. BomoponHsie coenunenus a3ota u gpocdopa.

73. Oxcusl a3ota u Gocdopa, COOTBETCTBYIONIME UM KMCIOThI. COJIM OTUX KUCIIOT.

74. CoiicTBa KUCJIOPOJIHBIX COEIMHEHHH a30Ta u (ocdopa, X 3HAYEHHE W MPUMEHEHHE. A30T U
¢docdop B mpupoze, ux OHoIOrHIYEcKas poib.

75. Yruepon u ero amwiorponus. CBOWCTBA ayUIOTPOIHBIX MOAU(DUKAIKK yriepoia, UX 3HAUYCHUE U
NpPUMEHEHHE.

76. Oxcuibl ¥ THAPOKCHUIIBI YTIIEPO/ia  KPEMHHSI, UX XUMHUUYECKHE CBOMCTBA.

77. Conu yrombHOW M KPEMHHEBBIX KHCJIOT, MX 3HAUCHHWE W mpuMmeHenue. [Ipupomoobpasyromias
POJIb yriepoaa AJs >KUBOW M KPEMHUS JUISL HEXKUBOW PUPOJIBL.
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78. OcobGennoctu crpoenus atomoB d-snementoB (IB-VIIIB-rpymm). Menab, HUHK, XpoM, XKeJ€30,
Maprasel| Kak MpoCThIe BEMIECTBA, X (PUINUECKHEC U XUMHUICCKHE CBOHCTBA.

79. Haxox/ieH1€e TIEPEXOAHBIX METAJIOB B IIPUPOJIE, MX TIOJYUYEHUE U 3HAYEHHE.

80. Coennnenust d-371EMEHTOB ¢ PA3IMYHBIMHU CTEHEHSIMH OKHMCIICHHUs. XapakTep OKCHIOB M THIPO-
KCHUJIOB 3TUX DJIEMEHTOB B 3aBUCUMOCTH OT CTEIICHU OKHUCJICHUS METaJla.

81. Xumuueckas POMBIIUIEHHOCTh U XUMHYECKHUE TEXHONOIMU. HayuHble MPUHIUITBI XUMHIECKOTO
MIPOM3BO/ICTBA.

82. 3amura okpyKaromei cpeibl 1 OXpaHa Tpy/aa IpH XUMUYECKOM TIPOM3BO/ICTBE.

83. OcHOBHBIE CTaMKM XUMUYECKOTO IPOU3BOICTBA. CpaBHEHKE IPOU3BOACTBA AMMHUAKA M METAHOJIA.

84. Xumuzaiys ceabCKOro X03aiCTBaA M €€ HallpaBJIeHus. Y J0OPEHUS U MX KIacCH(pUKAIIKS.

85. XuMuueckue cpeacTBa 3alIUThl PACTEHUIA.

86. Xumugeckoe 3arps3HeHHEe OKPYKAIOMIEH cpeibl. BUOTEXHOIOTHS ¥ T€HHAs HHKEHEPHSL.

87. Xumus u moBceHEBHAs KHU3Hb YesoBeKka. JloMarnss anTeka. MOIIME ¥ YUCTALIME CPEACTBA.
CpenctBa 60pbObI ¢ OBITOBEIMH HaceKOMBIMU. Cpe/ICTBa TUYHON TUTUCHBI U KOCMETHKHU.

88. Xumus u rIa. MapKI/IpOBKI/I YIIaKOBOK MNHUIIEBBIX U TUTHEHUYCCKUX IMMPOAYKTOB U YMCHUE UX
YuTaTh.

89. Dkosyorus KuIMIIA.
90. XuMus ¥ reHEeTUKA YeI0BEKa.
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