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1. MACHOPT PABOYEM ITPOT'PAMMBI JUCIIUIIJIMHBI
IA.02 Xumus

1.1. O6aacTp npuMeHeHHUsI IPOrpaMMBbl

Pabouas mporpamMmmMa AMCHUITIMHBI «XUMHSD» SBISETCS 4aCThIO OCHOBHOM MpodhecCHOHaTb-
HOM 00pa3oBaTENbHON MPOrpamMMBbl MOJTOTOBKH CHEIHATNCTOB CPEIHEr0 3BEHA IO CIEIHUabHO-
ctaM 19.02.07 TexHoa0rHs MOJIOKA M MOJIOYHBIX ITPOAYKTOB, 19.02.08 TexHOJIOrHs Msca M MICHBIX
npoaykToB, 35.02.15 Kunonorus, 36.02.01 Berepunapus.

1.2. MecTo tucHUIIAHBI B cTpyKType OITOIIT

Huctumnuna [1/1.02 «Xumusy» siBisieTcst yueOHOW JAMCHUIUIMHON 00sS3aTeNbHOM MpenMeT-
HoMl oOnactu «EctectBenHbie Haykm» PI'OC cpennero oluiero oopazoBaHusi U MNpoQUILHON AuC-
IUITMHON ob1eo0paszoBatensHoi nmoaroroBku CIIO u peanmusyercs B | u Bo |l cemectpax mpu
CpOKe MOMy4eHHs cpeaHero npodeccruonansHoro oopazoBanus 3 roga 10 mecsies (A1st crienyaib-
Hoctu «KuHosorusy» - 3 roga 6 MecsIieB).

1.3. llean u 3a1a4u JUCHHUILIMHBI, VIAHUPYeMble pe3yJibTaThl OCBOEHUs YUeOHOil auc-
UMILUTHHBI:
Coneprxkanue TUCUUILTMHBI « XUMHUS» HAIPABICHO HA JOCTHXKEHHUE CIEAYIOIUX HeJIei:
— (opmupoBaHue y 00y4yaroUMXxcs yMEHHUSI OLEHUBATh 3HAUMMOCTh XUMHUYECKOTO 3HAHUS JUJIS
KaXXJIOTO YEJIOBEKA;
— (opmupoBaHue y 00y4aroUIMXcs LEIOCTHOrO IMPEACTaBICHUS O MHUpPE U pOJIM XUMHUU B
CO3/IaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHUHBI MUPA; YMEHHUSI OOBACHATH OOBEKTHI
M TPOLECChl OKPYXKAIOUIEH IEeUCTBUTEIBHOCTH: MPUPOJHOM, COLMAIBHOM, KYJbTYpPHOH,
TEXHUUECKOM CpCabl, — HUCIIOJIb3Yyd IJI 3TOI0 XUMHUYCCKHUC 3HAHUA
— pasBuUTHE y OOy4arolMXcs YMEHHMH pa3iuyaTh (akThl U OLEHKU, CPAaBHHUBATH OLICHOYHBIE
BbIBOAbI, BUACTb HUX CBA3b C KPUTCPUAMU OLCHOK U CBA3b KPUTCPHUCB C OHpeﬂeHeHHOf/’I
CUCTEMOU IeHHOCTEeH, GOpMYIUPOBATH K OOOCHOBBIBATH COOCTBEHHYIO TO3UIIHIO;
— mpuoOpeTeHre OOYYaIMMUCSA ONbITa PAa3HOOOPA3HOW JCSITENLHOCTH, IMO3HAHUS U
CaMOIIO3HAHHUS; KJIFOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAIBHOE 3HAYCHHE JUISl Pa3IMUHbIX
BUI0OB ACATCIBbHOCTU (HaBBIKOB PCIICHUA HpO6JI€M, IIPUHATHUA peHleHHﬁ, IIoOUCKa, a"Hajin3a u
o0paboTku  uHpOpMAIMM, KOMMYHHMKAaTHUBHBIX  HAaBBIKOB, HAaBBIKOB  H3MEpEHUI,
COTPY/AHMUYECTBA, 0€30IaCHOT0 0OpaIeHHs C BEIIECTBAMH B TOBCEIHEBHOM KU3HU).
VYueOHas JUCIMITTNHA « XUMUS» OPUEHTUPOBAHA HA JOCTH)KEHUE CIIEIYIOIINX 3a4a4:

— MH3YUYCHHEC TCOPCTUYCCKUX OCHOB XUMHHU U ocobeHHoCTEH IMPOTCKAHUA XUMHUYCCKUX ITPOLECC-
COB B OKpY>Kalolleil cpefie ¥ UX 3HAUUMOCTH JUISI KaKI0TO YeIOBeKa,;

— H3y4YEHHE COCTaBa, CTPOCHUS M CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OpraHuye-
CKUX COEIMHEHUI U UX B3aMMOINPEBPAIICHU, KOTOPHIE JIKAT B OCHOBE MPUPOJHBIX U TEX-
HOT'CHHBIX HpOIIGCCOB;

— mpuoOpereHue 00yUYaIOUUMUCS OTbITa PAa3HOOOPA3HOH AEATeIbHOCTH, TO3HAHUS U CaMOIIO-
3HAaHUI B 00JIACTH XHUMHH, KIKYCBbBIX HABBIKOB BKCHCPHMGHTaJIBHOfI pa6OTI)I, HUMCIOIINX
YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3JIMYHBIX BUJOB JAESITEIBHOCTH.

IInanupyeMble TMYHOCTHBIE Pe3yJIbTATHI OCBOEHHS Y4eOHO 1M CUMIIIMHBI

— YYBCTBO TOpAOCTH M YBAXCHHUA K HCTOPUHU U JOCTHKCHHUAM OTEUECTBEHHOU XHUMHUYECKOU
HAyKH; XUMHYECKH T'PaMOTHOE MOBEJEHUE B MPO(ECCHOHATBHON JAESTENbHOCTH U B OBITY
npu 06paHICHI/II/I C XUMHUYCCKNMHU BCUICCTBAMHA, MaTCpHUAIaMU U IMPOLCCCAMMU;

— TOTOBHOCTh K MPOJOJDKEHHIO OOpa3oBaHMs M TMOBBIIICHUS KBadu(pUKalUKU B U30paHHON
po(heCCHOHAIBHON  JCSITETFHOCTH M OOBEKTHBHOE OCO3HAHUE POIH XUMHUYCCKUX
KOMTIETSHIIHIA B 9TOM;

— YMCHHEC HCIOJb30BaTh JOCTHKCHUA COBpeMeHHOfI XUMHAYECKOH HayKl M XHMHUYCCKHUX
TEXHOJOTHI N7l TIOBBIIMICHUS COOCTBEHHOTO WHTEIICKTYaJbHOTO Pa3BUTHS B BBHIOPAHHOM
npodecCuOHANTBHON IeATETLHOCTH.



I[nanupyemblie MeTanpeaMeTHbIE Pe3yJbTATHI OCBOCHHUS YUeOHOI M CIUIINHBI:

— HCIIOJIb30BAHHME PA3JIMYHBIX BHUIOB I[MO3HABATEIBHON JIEATEIHPHOCTH H  OCHOBHBIX
WHTEJUICKTYaJIbHBIX OINepanuii (MIOCTAaHOBKH 3aJaud, (OPMYIUPOBAHUS THUIIOTE3, aHAIN3a U
CUHTE3a, CpaBHEHUS, 000OIICHNUs, CHCTEMATU3alliH, BBISBICHUS TPUINHHO-CIICICTBCHHBIX
CBsI3CH, TIOMCKA AaHAJIOTOB, (OPMYJIUPOBAHHS BBIBOJOB) JJIsi PEIICHUS TOCTaBICHHON
3a/la4yl, TPUMEHEHHWE OCHOBHBIX METOJOB T[O3HaHWs (HAONIOJEHUS, HAYyYHOTO
IKCIIEPUMEHTA) JUISI M3YYCHUS] PA3IMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M IPOLECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOIUMOCTh CTATKUBATHLCS B PO eCCHOHANBHOM cdepe;

— UCTOJB30BaHUE PA3UYHBIX HMCTOYHHKOB ISl TOJYYEHHsS XHMHUYECKOH WH(POpMAIIHH,
YMCHHE OIICHUTh €€ JOCTOBEPHOCTh JUISI JOCTHXKCHHSI XOPOIIMX pEe3YyJIIbTaTOB B
npodeccuoHanbHOU chepe;

IlnanunpyemMblie npeAMeTHBIE Pe3yJbTAThI OCBOCHHUS Y4eOHON AUCHUIIMHBI:
3HATH / IOHUMATh:
— 3HAaHHUE OCHOBOIMOJATalOIUX XUMHUYECKUX MOHATUH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTSIH;
YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;
— MECTO XMMHUHU B COBPEMEHHOW HAyYHOW KapTUHE MHpA, POJb XUMHUH B (OPMHUPOBAHUU
Kpyrosopa u G yHKIIHOHATBHOW TPAaMOTHOCTH YEJIOBEKA ISl pEIICHUS TPAKTUYECKHUX 3a/1ay,
— TMpaBWJIa TEXHUKHU 0€30MaCHOCTH MPH UCIIOIF30BAHUN XUMHUYECKUX BEIIECTB.
yMeTh:
— YMETb J1aBaThb KOJMYECTBEHHBIE OLIEHKM W MPOU3BOAUTH PACUEThl IO XHUMHYECKUM
dbopmynam U ypaBHEHHSIM,
— 00pabaTbIBaTh, OOBIICHATH PE3YNIbTAThI IPOBEICHHBIX OMBITOB U JACNaTh BHIBOIBI;
— TPHUMEHSATh METOAbI HAaydyHOro mo3HaHus (HAOMIOIECHHE, OMHMCAaHWE, H3MEpPEHHE) MpU
pELIeHUH IPAKTUYECKUX 3a/1ay.
HCMOJb30BAaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOMH /1esiITeJIbHOCTH U TOBCe-
JTHEeBHOH JKM3HHU NJIA:
— ¢opMHpOBaHUS COOCTBEHHON TMO3WIIMH I10 OTHOIICHUI0 K XUMHUYECKOW HHGOpMAIUH,
MOJIy4a€MOU U3 pa3HbIX UCTOYHHUKOB,
— TPUMEHEHHUS METOJIOB IMO3HAHUS NIPH PEIICHUH MPAKTHICCKUX 3a]1aY;
— COOIIIO/IeHUs] TIPABHIII TEXHUKH 0€30MacHOCTH MPU UCMOJIB30BAHUU XMMHUYECKUX BEIIECTB B
MPAKTUYECKOU JIESITETbHOCTH Y MMOBCEIHEBHOM KU3HU.

1.4. Konu4yecTBO YacoB HA OCBOEHHE YUEOHOI TMCUMIJIMHBI.

MaxkcumansHOi yueOHOU Harpy3ku oOyuatomierocs (Bcero) 162 yaca, B Tom 4mcie:
- 00513aTeNbHOM ayTUTOPHOU yueOHOM Harpy3ku oOydaromierocs — 108 yacos;

- KOHCYJbTanui — 12 4acos;

- CaMOCTOSITEILHON paboThl 0Oy4arorierocs — 42 4acos.



2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

2.1. O0beM JTMCUUNJIMHBI M BUABI YU4eOHOH padoThl

i GepeHITpoBaHHBIN 3a4eT, YK3aMeH)

Bun yuebHoii paboTs! O06BEM yacos
cemecmp UTOTO
1 2

MakcumanbHasi yueoHasi HAarpy3Ka (Bcero) 87 133 220
AyauTopHnasi yueOHas padora (00s3aTe/IbHbIE yueOHbIe 52 86 138
3aHATHA)
TEOPETHIECKOE O0yUCHHUE 24 40 64
JlaGopatopHble 3aHATHS 28 46 64
[pakTuveckue 3aHATHS
KonTponbHbIe paboThI
KypcoBas paboTa (TIpOeKT)
BueaynuTopHas (caMoCTOSITe/IbHAS) 24 32 56
yueOHasi padoTa o0yuaromerocsi (Bcero)
Apyrue BUAbI CAMOCTOATEIbHOM padoThI 5 5 10
WHUBUAYAIbHBIA POEKT
KoncyasTanuu 6 10 16
IIpome:xkyTouHasi aTTecTanus (3a4erT, 3a4eT 9K3aMeH | 3adger, 3K3aMeH




2.2. TemaTnueckuii miaH u cogep:kanue 1ucuuminibl bJ1.02 Xumus

HanmenoBanue | CopaepikaHue y4eOHOT0 MaTepHaJia, JadopaTopHble U NPpaKTHYecKHe padoThl, caMOCTOsITeIbHAsI pa- OB BeM YaCOB YpoBeHb
pa3esioB U TeM 00Ta 00y4aKOIUXCA OCBOEHHUSA
1 cemecTp
Paznea 1. Opranuyeckasi XumMmsi.
Tema 1.1. Coaep:xanue y4eOHOT0 MaTepuaJja
IIpenmer opranu- | JEKIIUHU, YPOKMH: 4 2

YEeCKOM XUMMHU.
Teopus
CTPOEHUS OpPTaHU-
YEeCKUX COeOUHE-
HUH

I[penmer oprannyeckoii xumun. [lorarue 06 opraHu4eckoM BeIIeCTBE U OpPraHUYecKol xuMuu. Kparkuit
OUYEPK UCTOPUH PA3BUTHS OpraHNuecKOi XUuMUH. OCOOCHHOCTH CTPOECHHUS OpraHUMYecKuX coenuHenuit. Kpyro-
BOPOT YIJIEPOAA B IPHPOJE.

Teopust crpoenust opranndeckux coennnenuii A. M. ByriepoBa. OCHOBHBIE NTOJIOKEHUS] TEOPUU CTPOEHHUS
A. M. bytiepoBa. XUMHUYECKOE CTPOCHHE M CBOWCTBA OpraHmdeckux BemiecTs. [lorstue 06 m3omepuu. Cro-
coOBI OTOOpaXKeHUSI CTPOCHUST MOJIEKYJIbI (hopMyJbl, Moaenu). 3HadeHue Teopun A. M. Bytneposa mist pas-
BHTHS OPTaHUYECKON XUMHUH U XUMUYECKUX IIPOTHO30B.

Knaccudukauus opranmdeckux coegnnenuii. Knaccudukanusi opraHnuecKkux BEIIECTB B 3aBUCUMOCTH OT
CTpoeHus yrieponHoit renu. [lonsTue dbyHKIuoHAIRHONW rpymbl. Kiaccudukamms opraHiIecKuX BEMIECTB
0 TUITY ()YHKIIMOHAJIBHOM IPYIIIHI.

OcHOBBI HOMEHKJIATYPbI OPraHUYeCcKNX BellecTB. TprBHanbHbIE Ha3BaHUs. PalmoHanpHas HOMEHKIATypa
kak npeamectseHauia HomeHknatypsl [UPAC. Homenknarypa IUPAC: npunnunel oOpa3oBaHust Ha3BaHUH,
CTapIIMHCTBO (DYHKIIMOHANBHBIX TPYMI, WX 0003HaueHne B mpedukcax u cyddukcax Ha3BaHUN OpraHHde-
CKHUX BEIIECTB.

Tunbl XUuMIYeCKHX cBA3ell B OPraHHu4YecKNX COeJUHEHUSIX U CII0CcO0bI MX pa3phbiBa.

Kraccugukanusi KOBaleHTHBIX CBSI3€H M0 3JIEKTPOOTPULIATENIBHOCTH CBSI3aHHBIX aTOMOB, CIOCOOY IMEpPEeKpBhIBAHHS
opOuTtanei, KpaTHOCTH, MEXaHU3My 00pazoBaHus. CBsI3b MPUPOILI XUMUYECKON CBS3U C THUIIOM KPHCTAJUTMUECKOM
PEIIETKH BEIECTBA U ero (PU3MIECKUMHU CBOHCTBaMHU. Pa3pbIB XMMHUYECKOH CBSI3U Kak Ipoliecc, oOpaTHsIii ee 0Opa-
30BaHHUIO. | OMONIMTHYECKUI U TeTEPOMTUYECKUI Pa3phIBBI CBSI3EH, X COMOCTaBJICHHE C OOMEHHBIM M JIOHOPHO-
aKLIETITOPHBIM MEXaHW3MaMHu MX oOpasoBanus. [lonsTue cBoGomHOrO paankaia, HyKJIeoQUILHON M AIEKTPOPUIIb-
HOU YaCTHLIBL

Knaccupukanus peakuuii B oprannyeckoid xummuu. [loHsTue o TUMax U MeXaHU3Max peakiuid B OpraHu-
yeckoit xumun. CyOctpar u pearent. Knaccudukanus peakiuii o M3MEHEHHUIO B CTPYKType cyOcTpara (mpu-
COEIMHEHNE, OTUICIUICHUE, 3aMEIeHNe, U30MEpU3allisl) U TUILy peareHTa (paaukajibHble, HyKJI€O(QUIbHBIE,
anextpodunbHeie). Peakuuun npucoeaunenus (AN, AE), smumunuposanus (E), 3amemenus (SR, SN, SE),
M30MEPHU3aNNU. Pa3HOBHIHOCTH peaknMii Ka)kJOro THIIA: THAPHUPOBAHHUE M ACTUAPUPOBAHUE, FAJIOTCHUPOBA-
HUE U JIeTAIOTEHUPOBaHKE, THIpaTalus U AeTUApaTalys, TUIporalorTeHUpOBaHNE U JErHIpOrajJoreHupoBa-
HHE, [OJMMEpH3alus M  I[OJMKOHICHCalus, meperpynnuposka. (OCOOEHHOCTH  OKHMCIUTEIbHO-
BOCCTAaHOBHTEJBHBIX PEAKIUil B OPraHNUECKON XUMUM.

CoBpeMeHHBbIE PEACTABJECHHS 0 XMMHYECKOM CTPOECHMH OPraHMYeCKUX BelecTB.

OcHOBHBIE HanpaBIeHUs pa3BUTUA Teopuu cTpoeHust A. M. bytneposa. M3omepusi opraHMyecKnx BEIIECTB U
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ee BUAbl. CTPyKTypHas H30MEpHA: MEXKKIAcCOBas, YIJIEPOJHOTO CKENeTa, MOJIOKEHUS KpaTHOM CBSI3U U
(dbyaKIMOHaANBEHON Tpynmbl. [IpocTpaHcTBeHHAas M30Mepus: reoMeTpuyeckas u ontudeckas. [lonsrue acum-
METPHUYECKOro IeHTpa. brosornueckoe 3HaYeHNE ONTUYECKOM M30Mepuu. B3anMHOe BIMsSHHE aTOMOB B MO-
JIEKyJIaX OPTaHUYECKUX BEUIECTB. DIEKTPOHHBIE A((EKTHl aTOMOB M aTOMHBIX TPYII B OPraHHYECKUX MOJie-
kynax. UHAyKknnoHHbEIH 3¢ (eKT, MON0KUTENBHBIH U OTPUIATENBHBINA, ero 0coOeHHOCTH. Me3oMepHBIN 3 (-
¢dext (3 dexT conpshkeHus), ero 0COOSHHOCTH.

JJABOPATOPHAS PABOTA. CocrtaB u cTpoeHHe OpraHndeckux coennHeHni. Kinaccudukanus n HomeH-
KJIaTypa OpraHUYECKUX COETUHEHHI.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIINUXCA

IIpumepHasi TeMaTHKA BHEAYANTOPHBIX CAMOCTOSAATEIbHBIX PadoT:
IIpocTpaHcTBEHHAs U30MEpUs: TeoMeTpUUYecKas U onTudeckas. [loHsaTHe acuMMeTpUYecKoro eHTpa. buosno-
THYECKO€ 3HAYCHHE ONTHYECKOH H30MEPHUH.

JomainHee 3aganue: U3y4eHHe MaTepraila Y4eOHBIX OCOOHH 1 yueOHUKOB, MPOpabOTKa KOHCIIEKTOB, BbI-
[IOJIHEHHUE 3aJaHUH 110 METOAMYECKUM YKa3aHUIM U1l CAMOCTOSATENIbHON pabOThl 10 JUCHUILIMHE « XUMUS.

Tema 1.2.
IIpenensHble yr-
JIEBOJIOPOJBI.
OTUJICHOBBIE U
JTUEHOBBIE yTJie-
BOJOPOJBI.
A1leTHiaeHOBBIE
YTIEBOJOPOIBI.
ApomaTtnueckue
YTIEBOJOPOIBI.
IIpuponHsie uc-
TOYHUKH YTJIEBO-
JIOPOJOB

Conep:xaHnue yueOHOT0o MaTepuaJia

JEKIIUA, YPOKHA

I'omonornyeckuii psax ankanoB. [lonstie 06 yrmeBomopomax. OcCOOEHHOCTH CTPOSHUS TPEAETbHBIX YTIe-
BOJIOPOJOB. AJIKaHBI KaK MPEACTaBUTENN MPEASTbHBIX YIIIEBOAOPOAOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIBI METaHA U APYTUX allKaHOB. | 'omMororuueckuii pan u usomepus napaduHoB. HopmansHoe
W Pa3BETBIECHHOE CTPOEHUE yIiiepoAHON nenu. HoMeHknarypa ajJlkaHOB U aJKWIbHBIX 3amectuteneid. Ousu-
YeCKHe CBOMCTBA aJIKAHOB. AJIKaHbI B IPUPO/IE.

Xumuueckue cBoiicTBa aakaHoB. Peakimu SR-Tuna: ranorenuposanue (pabotet H. H. CemenoBa), HUTpOBaHuUE 110
KonoBanoBy. MexanusM peakiuy XJIOPUPOBaHMS AJIKAHOB. Peakiuu JeruapupoBaHys, FOPEHUs, KaTaIMTHYECKOrO
OKHCJIEHUSI aJIKaHOB. KpeKUHT allkaHOB, pa3MyHbIEe BUJIbI KPEKUHI'a, IPUMEHEHNE B NPOMBIIUIeHHOCTH. [Tuponus u
KOHBEPCHS METaHa, N30MEPH3aLHs AJIKAHOB.

[IpumeHeHne U coCcoObI MOTy4YeHN aKaHOB. O0NacTH MPUMEHEHHS aJIKaHOB. [ [pOMBIIIIIEHHBIE CIIOCOOBI MOTY-
YEHV aJKaHOB: TIOJTy9IeHHE U3 TPUPOIHBIX UCTOYHHIKOB, KPEKHUHT ITapa(uHOB, MOTy4eHHE CHHTETHYECKOTO OCH3MHA,
razuukanys yris, THIPUPOBaHUE aTKaHOB. JIabopaTtopHbie CIOCOOBI MOTyYeHUS ajlKaHOB: cuHTEe3 Bropia, nekap-
OOKCIIIMPOBAHYE, THAPOJIN3 KapOuIia aTFOMHHHSL.

Huxnoankanbl. ['oMoOruuecKkuil psig M HOMEHKJIATYypa MHKIOATKAaHOB, WX obmas dopmyna. M3omepus
LUKJIOAIKAaHOB: MEXKJIACCOBasi, yTIEPOTHOTO CKeleTa, reomerpudeckas. [lomydenue u ¢pusmueckue cBOMCTBA
LUKJIOAIKAaHOB. XUMHUYECKUE CBOMCTBA IUKIOATKaHOB. Crienn(rKka CBOMCTB IUKIOANIKAHOB C MajbIM pa3Me-
POM ITHMKJIA. PeaKHI/II/I MPUCOCAMHCHUA U paIUKaJIbHOT'O 3aMCIICHU .




I'omonornveckuii psig ajiIkeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI STHJIEHA U aJIKe-
HOB. ["'omosormueckuii psg u obmas Gopmyna aakeHoB. 30MepHs 3THICHOBBIX yTI€BOJOPOJIOB: MEKKIIACCO-
Basi, yIJIEPOAHOTO CKEJNeTa, MOJIOXKEHUS KPAaTHOM CBsI3H, TeoMeTpuieckas. OcoOeHHOCTH HOMEHKJIATyphl 3TH-
JIEHOBBIX YTJIEBOIOPOJIOB, HA3BAHUS BAXKHEHIINX pagukanoB. PU3HUECKUE CBOMCTBA AJIKEHOB.

XuMHU4YecKHe CBOMCTBA aJKEHOB. DIeKTPO(MMIBHBIN XapakTep peakiHii, CKIOHHOCTh K PEaKIHsIM IPHUCO-
eIMHEHNs, OKUCIIeHHUs, mouMepu3anuu. [Ipasuino MapKkoBHHKOBA U €T0 DIIEKTPOHHOE 000CHOBaHMe. Peakiiuu
raJloreHUpOBaHMs, THAPOraIOTeHUPOBaHKs, THpaTaluy, runipuposanud. Mexanusm AE-peakunii. [TonsTre o
peaxnusax nonuMepusanuu. ['openre ankeHoB. Peakiinu OKUCIEHUs B MATKUX U KECTKHUX yCIOBUX. Peakuus
Barnepa u ee 3HaueHne 11 0OHAPYKEHUS HETIPEACIbHBIX YIIIEBOIOPOIOB, IOIYyUEHHS TIUKOICH.
IIpumeHeHHe M cIOCOOBI MOJYyYeHUSI AJKEeHOB. VICronp30BaHNE BBHICOKOW PEAKIIMOHHOW CIIOCOOHOCTH all-
KEHOB B XMMHYECKOH IMpombliuieHHOCTH. [IpumMenenne stuneHa u mpomnwieHa. [IpombliieHHble criocoObI
MOJy4YeHUs aJIKeHOB. Peakuuy AeruapupoBaHusl U KpeKHHTa aikeHOB. JlabopaTopHble CIOCOOBI MOTYyYEHHS
QJIKEHOB.

Adaxanuensl. [ToHsaTre M K1accuuKanusi AUEHOBBIX YIJIEBOJOPOJOB MO B3aUMHOMY PACIIONOXKEHUIO KpaT-
HBIX cBA3ed B Mojekyne. OcOOEHHOCTH 3JIEKTPOHHOTO M HNPOCTPAHCTBEHHOI'O CTPOEHUS CONPSDKEHHBIX AME-
HoB. [loHATHE 0 T-3MEeKTPOHHOH cucTeMe. HoMeHKIaTypa JUeHOBBIX yriaeBoAopoaoB. OcoOEHHOCTH XUMHUYe-
CKHX CBOICTB CONpPSDKEHHBIX [JUEHOB Kak CIEICTBHE MX OJJIEKTPOHHOTO CTpoeHus. Peaxuum 1,4-
npucoeaunenus. [lomumepuszanus aueHoB. CrnocoObl MOMYYEeHUS] UEHOBBIX YrieBomopoaoB: padotsl C. B.
JleGeneBa, AETUAPUPOBAHIE ATKAHOB.

OcHOBHBIC OHATHA XMMHHM BBICOKOMOJICKYJISIDHBIX COCHHEHHI (HAa MpuMepe NMPOAYKTOB NOJHMep H-
3allMU AJIKEHOB, AJKA/IMEeHOB M UX rajJoreHnpon3BoAHbIX). MoHOMED, TOTUMEp, pEeaKIUs TOINMEPHU3AITIH,
CTETEHb MOJIUMEPHU3alNH, CTPYKTYPHOE 3B€HO. THIBI MOJUMEPHBIX LICNIEH: TUHEWHbIE, pa3BETBICHHBIE, CIIHU-
Thie. [loHATHE O cTepeoperysspHbIX noiauMepax. llomumepsl TepMoIIacCTUYHBIE U TepMOpeakTuBHbIE. [Ipen-
CTaBJIEHHUE O IIJJacTMaccax U anacToMepax. [lommaTriIeH BBICOKOTO U HU3KOTO JaBJIEHUS, €T0 CBOWCTBA U IpU-
menenue. Karamuzaropsl [{urnepa—Harra. [lomunponwneH, ero npuMeHeHHE U CBOMCTBa. | 'ajmoreHcomep-
XKalue MoJuMepsl: TeduIoH, MoJuBHHWIXIOpUA. Kaydykn HarypanpHbli W cuHTeTHdeckue. Comoimmeps
(OyTamueHCTUPONBHBIN KayuyK). BynkaHnuzanus kaydyka, pe3uHa u 300HHUT.




I'omonornyeckuii psig aJIKHHOB. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE alleTHJIeHa U JAPYTUX aJlKH-
HOB. ['oMomornveckuii psim u oOmas Gopmyia ajdkuHOB. HoMeHKIaTypa ameTHJICEHOBBIX YIIIEBOJIOPOJIOB.
N3omepust MexKI1accoBasi, yriepoIHOTO

CKEJIETA, TMOJ0KEHUSI KPaTHOU CBSI3U.

XuMHYecKkHe cBOHCTBA U MPUMeHeHHe AJIKMHOB. OCOOCHHOCTH peakIuid MPUCOSTUHEHUS M0 TPOWHOU yT-
nepoa-yriepoaHoi cessu. Peakius Kyueposa. [IpaBuino MapkoBHUKOBAa IPUMEHHUTENIBHO K anieTwieHaM. [1o-
JIBIDKHOCTH aToMa BOJOPOJia (KUCIOTHBIC CBOWCTBA alKWMHOB). OKHCIEHHWE aNKWHOB. Peaknus 3ennHCKOTO.
[IpuMeHeHue alleTUIICHOBBIX YriaeBoA0poa0B. [lonuBuHMIaLIETAT.

Moay4yenne ankunoB. [loaydeHne aneTuieHa MUPOIM30M MEeTaHa M KAPOUITHBIM METOIOM.

Hed1b. Haxoxxmenue B mpupoje, cocTaB U pusndeckne cBoiicTBa Hetr. TOIIMBHO-DHEpTEeTHIECKOE 3HAUE-
nue Hetu. [IpoMbinuieHnas nepepaborka HepTH. PexTrdukanust HeTH, OCHOBHBIE (PpaKIIUK e pa3AesicHus,
WX WCTOJbh30BaHWe. BropudHas mepepaboTka HedTenpoaykToB. Pextudukamus MazyTa Mpu yMEHBIIEHHOM
nasnennu. Kpexunr neprenponykros. Paznuuneie Buabl kpekunra, padotsl B. I'.Illyxosa. M3omepuzanus
ATKaHOB. AJIKWJIMPOBAaHWE HEMPEAENbHBIX YTIeBo10poa0B. Pudopmunr Hedrenpoaykro. KagectBo aBTomo-
OwipHOrO TormBa. OKTaHOBOE YHCIIO.

IIpupoanblii M MONMYTHLIA HeTsAHOI ra3pl. CpaBHEHHE COCTaBa IIPUPOTHOTO M TOIYTHOTO T'a30B, UX IPaK-
THUYECKOE UCTIOIb30BaHUE.

Kamennslii yroib. OCHOBHBIE HalpaBJIeHUs HCIOJIb30BaHMS KaMeHHOTO yriid. KokcoBaHre KaMeHHOTO YIJIA,
BaYKHEHIINE MPOAYKTHI 3TOTO Ipoliecca: KOKC, KAMEHHOYTOJIbHAs CMoJa, HajcMoJibHas Boja. CoennHeHus,
BBIJIETIsIEeMbIE U3 KAMEHHOYTOJBHON cMOJIBL. [IpoyKThI, moTydaeMble U3 HaJICMOJIBHOW BOJBI. DKOJIOTHYECKHE
aCTIeKTHI TOOBIYH, IepepaOOTKY U UCIIOIb30BaHUS TOPIOYNX HCKOTIAEMBIX.

JABOPATOPHAS PABOTA. Yrieronopossl.

I

CAMOCTOSATEJBHASA PABOTA OBYYHAKOIIUXCA

I[IpumepHasi TeMATHKA BHEAYAUTOPHBIX CAMOCTOSITEJILHBIX PadoT:

Haxosxaenue B npupozae, coctas U (pu3nuecKue cBoicTBa HeTH. TOMIIMBHO-3HEPreTHYECKOE 3HAUECHHE
HedTr. OCHOBHBIC HAIIPABIICHHUS HCIIOJIH30BAaHU KaMeHHOTO yriisl. KokcoBaHne KaMeHHOTO yIiisl, BayKHEHIHe
MIPOAYKTHI 3TOr0 IpoLecca: KOKC, KAMEHHOYT'0JIbHAsL CMOJIA, HaJICMOJIbHASL BOJA.

JoMaluHee 3agaHue: U3y4eHHe MaTepraia y4eOHBIX OCOOMH U yueOHUKOB, NPOpabOTKa KOHCIIEKTOB, BbI-
MIOJIHEHHE 3aJaHHUH 0 METOJIMYECKUM YKa3aHUsIM JUIsl CaMOCTOSITENIbHONW pabOoThI MO AUCIUILTHHE « XUMHUSDY

Tema 1.3. 'un-
POKCHIIBHBIE CO-
eIMHEHUS

Coaep:xanue yueOHOro MaTepuaJa

JIEKIIUHU, YPOKH

Ctpoenne u kjgaccupuxanus cnupros. Kinaccudukanus cnupToB MO THITYy YIJIEBOJOPOIHOTO pajauKana,
YHUCITy THAPOKCUIIBHBIX TPYIII U THITy aTOMa yTJepo/ia, CBI3aHHOTO ¢ THAPOKCUIBHOM TPYINOi. DIEKTPOHHOE
U TPOCTPAaHCTBEHHOE CTPOEHHE THAPOKCHIBHOW TpyNIbl. BiMsHUe CTpoeHMs! CMPTOB Ha UX (U3UUECKHUE
cBoiicTBa. MeXMONEKyIsIpHas BOJOPOJHAsS CBA3b. | OMOJOTHMUYECKUI Psii MpEeAeTbHBIX OJHOATOMHBIX CIHp-
ToB. M30Mepus 1 HOMEHKJIAaTypa aJIKaHOJIOB, UX o0wIas popmyna.

XuMHYecKHe CBOWCTBA aJKaHOJIOB. PeakimoHHas crocoOHOCTh TMpeNeNbHBIX OJHOATOMHBIX CIHPTOB.
CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpraHMYECKHX M HEOPTaHWYECKUXCOEIMHEHHH, conxepkammx OH-
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TPYNITY: KUCJIOT, OCHOBaHUA, aM(pOTEPHBIX COCTUHEHUHN (BOJBI, CIIUPTOB). Peakiwn, moaTBEpkKAAI0NINE KHC-
JIOTHBIE CBOMCTBA CIIUPTOB. Peakuuu 3aMenieHust THAPOKCUIIBHON rpynnbl. MexXMOJeKyIIsipHas JeruapaTanus
CIHPTOB, YCIOBHS

oOpa3oBaHus MPOCTHIX 3UpPoB. CoxKHBIE IPUPbI HEOPTAHUUECKUX M OPTAaHUUCCKHUX KHUCIIOT, PEaKIUU TEP H-
¢ukanuu. OKUCIeHne W OKUCIUTENhHOE AeTHAPUPOBAHIE CITUPTOB.

Cnoco0bl mostyyeHus COMPTOB. ['UAPOIN3 raloreHankanoB. [ uaparaius aakeHoB, YCIOBH €€ MPOBEICHHUS.
BoccranoBnenne kapOOHHITBHBIX COETUHEHHM.

OT1aenbHbIe NPEACTABUTEIN AJKAHOJIOB. METaHO, €ro MPOMBIIIICHHOE TIOMyYeHHUE U MTPUMEHEHHE B TIPO-
MBIIUIEHHOCTH. bronornyeckoe neiictere MeraHona. Crnenuduyeckue criocoObl MOMTydeHHs 3THIOBOTO CITHP-
Ta. Ouznonoruyeckoe AEWCTBUE ITAHONA.

MHuoroatomMHble cHUPTHI. M30Mepust 1 HOMEHKJIATypa TpencTaBuUTeNell IBYX- W TPEXaTOMHBIX CIHPTOB.
OCOOCHHOCTH XUMHUYECKHX CBOWCTB MHOTOAQTOMHBIX CITUPTOB, MX KaueCTBEHHOE oOHapyxkeHue. OTaenbHbIe
MIPEICTABUTEIH: STHICHTIINKOb, TITUIEPUH, CITOCOOBI MX MOMYUYSHUs, TPAKTUIECKOe IPUMEHEHHE.

®eHoJ1. DNEKTPOHHOE U MIPOCTPAHCTBEHHOE CTpoeHHe (eHona. BzaumMHoe BIMsSHUE apOMaTHUECKOT'O KOJIbIA
Y TUAPOKCHIHLHOW TpYMITEl. XMMUYECKHE CBOMCTBA ()eHoNIa KaKk (DYHKIMS ero XMMHYEeCKOTO CTpoeHus. bpo-
MUpOBaHUe (eHoa (KaueCTBEHHAs pPEeakiusi), HUTPOBaHUE (MMKPUHOBAs KUCIIOTA, €€ CBOMCTBA M NMPUMCHE-
Hie). O6pa3oBaHUe OKPAIICHHBIX KoMIuiekcoB ¢ noHoM Fe®'. TIpuvencune denona. Ionyuenne (eHoma B
MTPOMBINUICHHOCTH.

JJABOPATOPHAS PABOTA. CiupThl 1 )eHOJIBI.

CAMOCTOSATEJIBHASA PABOTA OBYHAIOIIUXCA

IIpuMepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTONITEJIBLHBIX padoT: CriocoObl moTydeHus CupToB. [ -
poJu3 TajoreHanKaHoB. [ uaparaus aakeHoB, YCIOBHS e¢ POBeAeHUs. BoccTaHOBNICHHE KAPOOHUIIEHBIX CO-
€IUHEHUHN.

JdomanrHee 3ajaHue: HW3ydeHHE MaTepraia y4eOHBIX MOCOOMH M YIeOHHKOB, MPOPaOOTKa KOHCIIEKTOB, BBI-
MOJIHEHHUE 3aJaHUH 10 METOAMYECKUM YKa3aHUsIM JJIsl CAMOCTOATENILHON paboThI MO0 TUCHUILIMHE « XUMHSD)

Tema 1.4. Anbne-
TUIBI U KETOHBI

Coaep:xaHue y4eOHOI0 MaTepuaJa

JEKIHUHU, YPOKHU

I'omonornyeckue psigbl ajJbAeruioB U KeToHOB. [loHATHE 0 KapOOHMIBHBIX COEAMHEHUSIX. DIEKTPOHHOE
CTpOCHHE KapOOHIWILHOM IpyNIbl. M30Mepus 1 HOMEHKIIATYpa aibJCTHI0B U KeTOHOB. du3nyeckue cBONCTBa
KapOOHWIBHBIX COEAMHEHUI.

XuMHYecKHe CBOCTBA AJbIErHI0B U KeTOHOB. PeakiimoHHas ClIOCOOHOCTh KapOOHHUIBHBIX COCIMHCHUI.
Peakuym oxucieHUs! abJeTHA0B, KAYEeCTBEHHbIE PEakui Ha albACTHAHYIO TPymITy. Peakiuu monukoHAeH-
carnuu: oOpazoBanue GpeHOI0()OPMATTBACTHIHBIX CMOJL.

IIpumeHeHHe M MOJyYeHHe KAPOOHUIbHBIX coeduHeHUIi. [I[puMeHeHre anpIeru0B 1 KETOHOB B OBITY H
MTPOMBINUIEHHOCTH. AJBJIETHIIBI H KETOHBI B IIprpoae (3¢upHbie Macia, pepomonsr). [lomyuenne kapOOHUIb-
HBIX COCIMHCHHHA OKWCICHHEM CIHUPTOB, THUApATAIlMEH ATKWHOB, OKHUCICHHEM YTIIEBOJOpOAOB. OTICIbHEBIE
MIPEJICTABUTEIH aNbJICTHIOB M KETOHOB, ClIeNIH(HUYECKUE CIIOCOOBI UX MOJYUYSHHSI U CBOWCTBA.

JJABOPATOPHAS PABOTA. Anpaeruasl ¥ KETOHEI.
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CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCA

IIpumepHasi TeMaTHKAa BHeAYANTOPHBIX CAMOCTOATEIbHBIX padoT: [IprMeHeHNe anbIeru10B 1 KETOHOB B
OBITY ¥ POMBIIIJICHHOCTH. AJBJETHUIBI M KETOHBI B TIpupoie (3¢ upHbIe Macna, pepomonsl). [lomydenne xap-
OOHMJIBHBIX COCIMHEHUI OKMCIICHUEM CIIMPTOB, THApPATALMEeH AIKHHOB, OKHCIEHHEM YTIIeBO10poaoB. OT-
JIeTIbHbIE MPEACTABUTENH AIbACTHIOB U KETOHOB, crieliduieckue crmocoObl X MOJIyYeHHs U CBOHCTBA.

JdomanrHee 3ajaHue: W3ydeHHE MaTepraia y4eOHBIX MOCOOHMH M YIeOHHKOB, MPOPAOOTKa KOHCIIEKTOB, BBI-
MOJIHEHHUE 3aJaHUH M0 METOAMYECKHUM YKa3aHUsIM JJIsl CAMOCTOATENILHON paboThl M0 TUCLHUILIHMHE « XUMHSD)

Tema 1.5. Kap6o-
HOBBIC KUCJIOTHI U
UX MPOU3BOHBIC

Conep:kaHue y4eOHOT0 MaTepuaJia

JIEKIIMH, YPOKHA

I'omosiornyeckuii psiA mpeaebHBIX 0THOOCHOBHBIX KaAapOOHOBBIX KHCJIOT. [loHsATHE 0 KapOOHOBBIX KHC-
JIOTaX ¥ UX Kiaccuukanus. DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCWIILHON rpynmsl. ['omoro-
THYECKUH P MPEaeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, MIX HOMEHKJIATypa M n3oMepusa. Mexmore-
KYJISIpHBIE BOJOPOJHBIE CBSI3M KapOOKCHJIBHBIX TPYII, UX BIMAHHE Ha (U3NUYECKHE CBOMCTBA KapOOHOBBIX
KHCJIOT.

XumMHYecKkre CBOMCTBA KapOOHOBBIX KHUCIOT. Peakiuy, WUTIOCTpUPYIOIIME KHUCIOTHBIE CBOMCTBA U UX
CpaBHEHHE CO CBOICTBaMU HeOpraHndeckux KuciaoT. Obpa3zoBaHue (HyHKIIMOHAIBHBIX MMPOU3BOJHBIX KapOo-
HOBBIX KUCIOT. Peakuun sTepudukamy. AHTUIpHUIBI KApOOHOBBIX KHCIOT, X MOJIy4YE€HHE U IPUMEHEHHE.
Cnoco0bl moJrydeHusi KapoOHOBBIX KHCJIOT. OTaebHbIE NPeAcTABATENHN U X 3HaYeHune. OOmme croco-
OBl OJIYYEHHS: OKHUCIICHUE alIKaHOB, aKEHOB, IIEPBUYHBIX CIIUPTOB, ajlblIerua0B. BaxHeiine npencraBure-
T KapOOHOBBIX KHCJIOT, MX OMOJIOTHYECKas POJib, crieln(UIEcKUe CIIOCOObI MOTY4YEHUsI, CBOHCTBA H MPHUMe-
HEHUE MYpPaBbUHOH, YKCyCHOW, MaJIbMUTHUHOBOM M CTEAPUHOBOM; aKpHUIOBOM UM METAaKpUJIOBOU; OJIEMHOBOM,
JIMHOJIEBOH U JIMHOJICHOBOM; IIaBeJIeBOI; OCH30MHOM KUCIIOT.

Caoxublie 3¢upsbl. CTpoeHNe 1 HOMEHKJIATYPa CIOXKHBIX 3(PUPOB, MEKKIIACCOBAs N30MepHs ¢ KapOOHOBBIMHU
kucinotamu. CriocoObl MoTy4eHus CIOKHBIX d(upoB. OOpaTUMOCTh peakuu 3TepuuKanu U GaKTOpPbI, BIU-
SIOLIME Ha cMelleHne paBHoBecus. OOpas3oBaHue cinoxHblX noamd¢upos. Ilommstunentepedranar. JlaBcan
KaK MPEJCTaBUTENb CHHTETHYECKUX BOJIOKOH. XMUMHUECKHE CBOWCTBA U MPUMEHEHHE CIIOXKHBIX 3PHPOB.
Kupsl. XKupsel kak cnoxxsslie 3¢gupsl riauiepusa. KapOoHOBbIE KHCIOTHI, BXOJSIINE B COCTaB KUPOB. 3aBU-
CHUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTaBa. XMMHUYECKUE CBOICTBA )KUPOB: THIPOJIN3, OMBUICHHUE, THAP U-
poBanue. buosnorudeckas posib JKUPOB, UX UCIIOJIb30BAHUE B OBITY U MPOMBIIIEHHOCTH.

Coau kap0oHOBBIX KHCJI0T. Mpbuia. CriocoObl MoNydeHusl coJieil: B3auMOAEHCTBHE KapOOHOBBIX KHCIOT C
MeTaJJIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBaHUSIMHU, COJISIMH; IIETIOYHON THIPOJIU3 CIIOKHBIX 3(UPOB. XUMU-
YeCcKHe CBOMCTBA COJiel KapOOHOBBIX KHCIOT: THIPOJIN3, PEaKIIMH HOHHOTO oOMeHa. Mplia, CyIIHOCTh MOIO-
mero neicTBus. OTHOIICHUE MBIIAa K JKecTKo# Boae. CuuTeTHUeckue Moromue cpeactsa — CMC (merepreH-
ThI), UX IPEUMYIIECTBA U HEJOCTATKH.

JIABOPATOPHASA PABOTA. Kap60oHOBBIE KHCIOTBI, )KHPBI M MBLJIA.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCA

IIpumepHasi TeMaTHKa BHEAYIMTOPHBIX CAMOCTOSITEJILHBIX PadoT: MeXMOIEKYIIpHbIE BOJOPOIHBIE CBA-
31U KapOOKCHJIbHBIX I'PYII, MX BIMSHHE Ha (U3UUECKHE CBOMCTBA KapOOHOBBIX KHCIOT. XMMHYECKHE CBOM-
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CTBa U MPUMCHEHHUE CIOXKHBIX 2(UPOB. bronornveckas poJib )KUPOB, HX UCIOJIH30BAaHUE B OBITY M TPOMBIIII-
JIEHHOCTH. MBIJIa, CyIITHOCTh MOIOIIEro JaeiicTBrs. OTHOIICHUE MbIIA K KECTKON BoJie. CHHTETHIECKHE MOTO-
e cpenctBa — CMC (meTepreHTsl), UX MPEUMYIIeCTBa U HeJOCTaTKH.

JomaiHee 3aganue: H3ydeHHE MaTepuana ydeOHBIX MOcoOuil U yueOHMKOB, MPOPadOTKa KOHCIIEKTOB, BBI-
MOJTHEHUE 33JJaHUH 10 METOAMYECKUM YKa3aHUSIM JJIsi CAMOCTOSTEILHON pabOThI 10 TUCIUTUTHHE « XUMHSD)

Tema 1.6. Yrie-
BOJIBI.

Conep:xaHnue yueOHOT0 MaTepuaJia

JIEEKIIUHU, YPOKHA

[onsaTue 06 yraesogax. Knaccudukanus yrieBoioB. MOHO-, TU- U MOJIMCAXaPH/IbI, TPESICTABUTEIN KaxI0H
TPYIIIBI YTIIEBOJOB. broornyaeckas pois yrieBoI0B, X 3HAUYCHUE B )KI3HU YEJIOBEKA U 0OIIECTRA.
Momnocaxapuabl. CTpoeHHE 1 ONTHYECKAs H30MepHst MOHOcaxapuaoB. VX kimaccuukanus mo 4uciy aTOMOB
yriieposia u mpupoje kapOoHmwIsHOUM Tpynmsl. Dopmynsr Gumepa u Xeyopca s H300paKeHUST MOJIEKYIT MO-
HocaxapuaoB. OTHeceHue MoHocaxapuaoB Kk D- u L-pany. Baxueiive nmpeacraButenu MoHO3. ['nokosa,
CTPOCHHUE €€ MOJIEKYJIbI U (hu3uuecKkue cBoicTBa. Tayromepusi. XMMUYIECKUE CBOHCTBA TIFOKO3BI: PEaKIIUHU 10
ATBJETUAHON Tpymme («cepeOpsHOTO 3epKaliay, OKHCICHHWE a30THOW KUCIOTOW, THApUpoBaHue). Peakimun
TJIIOKO3BI KaK MHOTOATOMHOT'O CIIUPTa: B3aUMOJAEHCTBHE TIIIOKO3HI ¢ ruapokcunoM Meau (II) mpu komHaTHOMN
TeMIiepaType 1 HarpeBaHNH. PaznudHbie THIIBI OpOKeHUs (CIUPTOBOE, MOJOYHOKHCIOE). [ TIoK03a B ipupo/ie.
buonoruyeckas posib U IpUMEHEHHUE TIIIOK03bI. DPYyKTO3a KaKk U30MEp TI0KO3bl. CpaBHEHHE CTPOSHUS MOJIe-
KYJBl 1 XUMHUYECKHX CBOWCTB TIOKO3BI M PpyKTO3bl. DpYyKTO3a B MPUpOIE U ee Ononornveckas poib. [lenro-
3bl. Pr003a 1 ne30kcupr003a Kak MpeICTaBUTEIH ajlba0oneHT03. CTpOeHHE MOJICKYJI.

ducaxapuapl. Ctpoenne aucaxapunoB. Crioco0d cowreHeHus MUKIOB. BoccraHaBnHMBaKoIe U HEBOCCTAHAB-
JIUBAIOIINE CBOMCTBA MHCAXapUI0B KaK CJICACTBHE COWICHEHUs mukia. CTpoeHHE W XMMHYECKHE CBOWCTBA
caxapo3bl. TexHOJOrnYecKre OCHOBBI IPOU3BOJICTBA caxapo3bl. JIakT03a 1 ManbTO3a KaK U30MEPbI CaXxapo3bl.
Hommcaxapuanl. O0Iiee cTpoeHue noircaxapuaoB. CTpoeHUEe MOJIEKYJIbI Kpaxmalia, aMUiI03a U aMHJIOTICK-
TiH. OU3NIECKHUe CBOHCTBA KpaxMala, ero HaxOXKICeHHE B MPHUPOJE U OMOoJoTrHdecKas poib. I mukored. Xu-
MHUYECKHE CBOMCTBa KpaxMmaina. CTpOeHHUE AIEMEHTAPHOTO 3BEHA LIEJUTIONIO3bl. BiusHue cTpoeHus: moaumep-
HOW 1enw Ha (pr3HYecKre M XMMHYECKHEe CBOMCTBA HEJUTION036I. [ HIpOH3 HemTioI036l, 00pa3oBaHHe CIIO K-
HBIX 3(UPOB C HEOPTAHWYECKUMHU W OPraHMYCCKHUMH KHcIoTaMu. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM IIeJKe, BHCKo3e. HaxoxmeHwme B mpupone W Owoiorndeckas poiib IeJnTroo3bl. CpaBHeHHE
CBOMCTB KpaxmaJia U LeJUTI0JI03bL.

JJABOPATOPHAS PABOTA VYrueBoasl.

I

CAMOCTOSATEJBHASA PABOTA OBYYHAIOIIUXCA

w

HpnMepHaﬂ TEMAaTUKAa BHCAYAUTOPHLIX CaAMOCTOATEC/IbHBIX pa60T: Iloustue 06 HUCKYCCTBCHHBLIX BOJIOK-
Hax: al€TaTHOM IICJIKC, BUCKO3C. Haxoxnenne B mpupoac u ouoormueckas POJIb OEJIFOJIO3BI. CpaBHCHI/IC
CBOMCTB Kpaxmaja 1 HCJUIKOJIO3EbI.

JlomanrHee 3ajaHue: U3yYeHHE MaTepUalia Y4eOHBIX MMOCOOMM U y4eOHUKOB, MPOPa0OTKA KOHCIICKTOB, BhI-
MTOJTHEHHE 3aJaHUH 10 METOINIECKUM YKa3aHUSM ISl CAMOCTOSTENbHOM paboThI IO JUCIUTUINHE « X AMUS)

Tema 1.7.
AMMWHEI, aMUHO-

Conep:xkaHue yueOHOTro MaTepuaJjia

JIEKIINMHU, YPOKH
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KHUCJIOTEI, O€IKH

Kaaccndpukanus u nzomepusi amuHoB. [lonstue 00 amunax. [lepBudHbIe, BTOPUYHBIC H TPETUYHBIC AMHHBI.
Krnaccudukanms aMrHOB TIO THITY YTJIEBOJOPOAHOTO PagUKala U YHCITy aMUHOTPYI B MoJieKyJie. I'omomoru-
YeCcKHe PSIbI MPeIeIbHBIX ann(aTnIecKuX U apOMaTHIECKUX aMHHOB, M30MEPHI U HOMEHKJIATypa.
XuMu4yecKkHe cBOICTBa aMUHOB. AMUHBI KaK OpraHUYeCKHe OCHOBAHUS, UX CpaBHEHHE C aMMHUAKOM U Jpy-
TUMH HEOPTaHUYECKUMH OCHOBaHUAMHU. CpaBHEHHE XUMHUYECKUX CBOMCTB ann(aTHUIECKUX W apOMATHYECKHIX
amuHOB. OOpa3oBaHue aMUIOB. AHWIIMHOBBIE KpacuTenu. [IoHATHE O CHHTEeTHYECKUX BOJOKHAX. [lommamMusl
Y NOJIMAMUHBIE CUHTETUYECKUE BOJIOKHA.

IIpumeHnenue u mojyyeHue aMuHoOB. [lonyyenne amunoB. Pabotsl H. H. 3ununa.

AvuHokHCJIO0THI. [lorsTHe 00 aMuHOKHMCTOTaX, X Kiaccudukanus U ctpoeHue. Onrudeckas U30MepHs o-
aMuHOKuCI0T. HomMeHkiaTypa aMUHOKUCIIOT. J[BOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKUCIIOT U
ee mpu4NHEL. bumnonspubie MoHBL. Peaknmm xoHnmencanww. llentuanas cBsa3p. CHHTETHYECKHE BOJIOKHA: Ka-
npoH, 3HaHT. Knaccudukanus BosnokoH. [lomydyeHre aMHHOKHCIIOT, UX IPUMEHEHHE U Ouonorudeckas QpyHk-
Lusl.

Benku. benku kak npupogHsle monuMepsl. [lepBuyHasi, BTOpUYHas, TPETUYHAS U YETBEPTUYHASL CTPYKTYPBI
0enkoB. OUOPWILIIIPHBIC U TIO0YIIIpHBIC OCTKH. XUMHUYECKHAE CBOMCTBA OCIKOB: TOPEHHUE, ACHATYpaITus, TH-
poJH3, KauecTBEHHbIE (IBETHBIC) peakuuu. buonornyeckue GyHKunu OENKOB, MX 3HaueHUe. benku kak KoM-
rmoHeHT . [Ipobiema 6eIKOBOTO TOJI0JaHHS U ITYTH €€ PEIICHHS.

JJABOPATOPHAS PABOTA. A3zotcoaepikamne COCTMHCHHUS U OCIIKH. 8
CAMOCTOSATEJBHAS PABOTA OBYUAROIIUXCHI: 3
IIpuMepHas TEeMATHKA BHEAYAUTOPHBIX CAMOCTOSITEJILHBIX PadoT: CHHTETUUECKHE BOJIOKHA: KATPOH,
sHaHT. Knaccudukauus BonokoH. [ToigydeHre aMMHOKHCIIOT, MX IPUMEHEHHE U OnoJiornyeckast QyHKIHS.
buonornyeckre GyHKITNN OSITKOB, UX 3HaUYcHHE. bellkn kak KOMITOHEHT rmumy. [Ipo6iema GenKoBoro roroaa-
HUs U IIyTH €€ PELICHHUs.
JomaiuHee 3aanue: H3y4eHHE Marepuana ydeOHBIX MOcOOWit U y4eOHUKOB, MPOPadOTKa KOHCIIEKTOB, BbI-
TOJTHEHUE 33JJAaHUH 10 METOJIMYECKUM YKA3aHUSIM JUIsl CAMOCTOSITEIbHOU pabOThI MO TUCIUTUTHHE « XAMUSD

Tema 1.8. Azot- Conep:xaHue y4e0HOTr0o MaTepuaJjia

cogepkamue re- | JEKHHUU, YPOKH 4

TEPOIUKITHIECKUE
COCIMHECHUSL.
HyxkneuHoBblie
KHUCIIOTHI.
Buonornyecku
AKTHUBHBIC COCNIU-
HEHUSI.

HyxnennoBble kucaoThl. HyKkilenHOBBIE KUCIIOTHI KaK MPUPOIHBIE TOIMMephl. HykiieoTuasl, X CTpoeHue,
npumepbl. ATO nu AJI®, ux B3auMoIpeBpalleHrue 1 poib 3Toro npouecca B npupoge. I[Honstue JTHK u PHK.
Crpoenne [IHK, ee mepBuuHas u BropuuHas crpykrypa. Paborer ®@. Kpuka u 1. Yorcona. Kommnemenrap-
HOCTH a30TUCTHIX ocHOBaHMH. Permmukamms JIHK. Ocobennoctu crpoenns PHK. Tumsr PHK n nx 6monorude-
ckue pynkuuu. [ToHsTHe 0 TpoMuHOM Koze (KoJaoHe). buocuHTe3 Oenka B )KHBOI KileTke. [ eHHas HHXeHepus
u OuorexHosorus. TpaHcreHHble (POPMBI PACTEHUI U )KUBOTHBIX.

®epmenTsl. [ToHATHE O epMeHTaX Kak O OMOJOTHYECKHX KaTanu3aTopax 0enkoBou mpupoabl. OcoOeHHOCTH
CTPOEHHS U CBOMCTB B CPaBHEHHMHU C HEOpraHMYeCKUMH Karanu3aTopamu. Knaccuduxaunus gpepmentos. Oco-
OCHHOCTH CTPOCHHUSI U CBOWCTB (PEPMEHTOB: CEIEKTUBHOCTh M 3((HEKTUBHOCTH. 3aBUCHUMOCTH aKTHBHOCTH
(dhepmenToB OT TeMrrepatypsl U pH cpensl. 3HadeHue pepMEHTOB B OMOJIOTHH U IPUMECHECHHE B TIPOMBIIILIC H-
HOCTH.
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Butamunsbl. [lonstue o BuramuHax. Ux knaccudukanus u o6o3HaueHne. Hopma motpebieHusi BUTAMHHOB.
BonopactBopumeie (Ha npumepe ButamuHoB C, rpymmsl B u P) u sxupopactBopumsbie (Ha mprMepe BUTaMU-
HOB A, D u E). ABUTaMHHO3BI, TUIIEPBUTAMHHO3bI U TUTIOBUTAMUHO3bI, UX IPO(UIAKTHKA.

Topmonsl. [ToHsTHE 0 TOPMOHAX Kak OMOJOTMYECKH aKTUBHBIX BEIIECTBAX, BBIONHSIOUIMX YHIOKPUHHYIO
PEryJSIINIO KU3HEAEATENLHOCTH opraHu3MoB. Kiaccudukaius ropMOHOB: CTEpPOUIBI, IPOU3BOAHBIE aMUHO-
KHCJIOT, TIOJMIIENTUAHBIC U OeTKOBBIE TOPMOHBL. OTAEIbHbIC MPEACTABUTEIH: ICTPATUOI, TECTOCTEPOH, HHCY-
JIVH, aJpeHaJINH.

JlekapctBa. [lonstrue o nexapcTBax Kak XMMHOTEpaNeBTUYECKUX Ipemnaparax. KpaTkue nctopuueckue cBe-
JICHUS] O BOSHUKHOBEHUM U Pa3BUTHU XUMHOTepanuu. [ pynmnsl JiekapcTB: cyibhaMuasl (CTpENTOLM), aHTH-
OuoTHKY (MIEHULWJUTNH), aHTUMHPETUKU (aCIIMPUH), aHANBI'CTUKU (aHAIBIMH). MexaHu3M JEHCTBUS HEKOTO-
PBIX JIEKapCTBEHHBIX NPENapaToB, CTPOCHUE MOJIEKYJI, IPOTHO3UPOBAHUE CBOICTB HAa OCHOBE aHAJIM3a XUMHU-
YEeCKOTO CTpOeHHsI. AHTUOMOTHKH, X KIaCCHU(UKALHS 110 CTPOCHHIO, TUITY U CIIEKTpY AeHcTBUs. bezomnacHble
CIOCOOBI TPUMEHEHM S, JIEKAPCTBEHHBIE (DOPMEI.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIMXCSA

IIpumepHasi TeMaTHKAa BHEAYANTOPHBIX CAMOCTOSATEIbHBIX padoT: brocuaTe3 Oenka B KUBOU KIIETKE.
I'ennas nmkeHepust 1 OMOTEXHOJOTHA. 3HaUeHHE (EPMEHTOB B OMOJIOTHUH U IPUMEHEHKE B MPOMBILICHH O-
ctu. TpancreHHbIe (POPMBI paCTEHUH U KUBOTHBIX. ABUTAMHUHO3bI, TUTIEPBUTAMHUHO3HI ¥ THIIOBUTAMHHO3BI, UX
npodunakTrka. MexaHu3M ACHCTBUS HEKOTOPBIX JICKAPCTBEHHBIX MPEMapaToB, CTPOCHUE MOJIEKYJI, TPOrHO-
3WpPOBAHME CBOWCTB HA OCHOBE aHAJIN3a XMMHUYECKOTO CTPOSHHSL.

JomamHee 3aaHue: M3ydeHHE Marepuana ydeOHBIX MOcoOuil 1 yueOHUKOB, MPOPadOTKa KOHCIIEKTOB, BbI-
MOJIHEHHUE 3aJaHUH 10 METOAMYECKUM YKa3aHHUsIM ISl CAMOCTOSITENbHOM PadOThI IO IUCHUTUIMHE « XUMUSDY

WHAUBUIYAJIbLHBIA NPOEKT

KouncyasTanun

Bcero B mepBoMm cemecTpe

87

2 cemecTp

Pasznen 2. Oomas u

HEOpraHnvdecKkass XuMus

Tema 2.1.

Conep:xaHue yueOHOTro MaTepuaJjia

XuMHs — HayKa o
BEIIECTBAX

JIEKIIUH, YPOKH

CocraB BemecTBa. XuMmuueckue 31eMeHTHI. CrocOOBI CYIIECTBOBAHUS XMMUYECKHX 3JIEMCHTOB. aTOMBI,
MIPOCTHIE U CIIOKHBIE BEMIeCTBa. BerecTBa MOCTOSHHOTO M TIEPEMEHHOTO COCTaBa. 3aKOH MMOCTOSHCTBA COCTa-
Ba BellecTB. BelecTBa MOJNEKYISPHOTO U HEMOJEKYISIPHOTO cTpoeHHs. CrocoObl OTOOpaXKeHHsT MOJICKYII:
MOJIEKYIISIPHBIE M CTPYKTYpPHBIE (hOPMYIIBI.

H3mepenne BemecTBa. Macca aToMOB M MOJEKYJ1. AToMHas enuHuila Maccbl. OTHOCUTEIbHBIE aTOMHAs U
MOJIEKyIIsIpHast Macchl. KomdecTBo BelecTBa W €AMHUIBI €T0 U3MEPEHUS: MOJIb, MMOJTb, KMOJIb. Yncino ABo-
razgpo. MossipHas macca. CTEXUOMETPHYECKUE 3aKOHBI M ITOHATUS XUMUH.

ArperaTHble COCTOSIHMS BelllecTBa. TBeproe (KpuCTaIdeckoe U aMop(HOE), KUAKOe U Ta3000pa3Hoe ar-
peratHbie COCTOSIHUSI BellecTBa. 3aKOH ABOTaJIpo | ero cieicTBus. MoJisipHbI 00beM BEIIeCTB B razoo0pas-
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HOM cocTosiHnK. OObEeAMHEHHbIH ra30BbIi 3aKOH U ypaBHeHUe MenneneeBa—Kianeiipona.
CwMmecu BemecTB. Paznuuans MexIy cMecsiMU M XUMHYECKHMHU COEOMHEHUsAMHU. MaccoBast u 0ObeMHAast JJOITU
KOMIIOHEHTOB CMECH.

CAMOCTOSATEJBHASA PABOTA OBYYAKOIIUXCA

l'lpnMepHaﬂ TEMATUKA BHECAYAUTOPHBIX CAMOCTOATEIbHBIX paﬁoT: CTCXI/IOMGTpI/I‘-ICCKI/IC 3aKOHBI U ITOH-
THUA XUMUMH.

JlomamHee 3aiaHue: BHITIOTHCHIE 3aIaHAN 110 METOIUISCKAM YKA3aHHUSIM JIJISI CAMOCTOSTEIIBHON pabOTHI 11O
JUCLUILIAHE « XUMUD)

Tema 2.2. Ilepuo-
JIMYECKUI 3aKOH U
Ilepuoanueckas
cucTemMa
XHMHUYCCKHUX dJIe-
menToB J[. 1.
Meunneneesa.

Coaep:xaHue yueOHOIr0o MaTepuaJia

JEKIINHA, YPOKHA

OTkpbiTHE MepUOIMYecKOro 3akona. [Ipennoceuiky: HakoruieHHe (aKTOIOTUIECKOTO MaTepraia, paboTs
npeamectseHHukoB (M. B. [lebepeiinepa, A. 3. lankyptya, Ix. A. Hetonenaca, JI. FO. Meliepa), cbe3n xu-
mukoB B Kaprcpyn, muaroctasie kadectsa JI. . MenneneeBa. Otkpritue Jl. 1. MenneneeBsiM Ilepuomnde-
CKOTO 3aKOHa.

Ilepuonuyeckuii 3aKoH U cTpoenne aToma. Vzotomel. CoBpeMeHHOE MOHITHE XUMHUYIECKOTO JJIEMEHTa. 3a-
koHOMepHOCcTh ['. Moz, CoBpemeHHas ¢popmynupoBka [lepuonuueckoro 3akona. [lepuognueckas cucrema
U cTpoeHue aroma. OU3NYECKUIl CMBICT MOPSIKOBOrO HOMEpa 3JEMEHTOB, HOMEPOB TPYIIHI U nepuoxa. Ile-
PUOAMYECKOE U3MEHEHHUE CBOMCTB AJIIEMEHTOB: pajuyca aToMa; SHEPTUd MOHU3ALMM; SJIEKTPOOTPULATEIbHO-
ctu. [IpruuHbl I3MEHEHN METAITNYECKUX U HEMETAJUTMIECKIX CBOMCTB AJIEMEHTOB B IPYMIax U Meproax, B
TOM yHcie OonpnX U cBepxOonpimx. 3HaueHune [lepuoamyeckoro 3akona u Ilepuoauyeckoil cucremMsl Xu-
muueckux aseMmeHToB JI. M. MenzeneeBa aJist pa3BUTHs HAYKW M TIOHUMAaHUs XMMHUYECKON KapTUHBI MUpA.

CAMOCTOSATEJBHASA PABOTA OBYYHAIOIIUXCA

l'[pnmepﬂaﬂ TEeMAaTUKA BHCAYITUTOPHBIX CAMOCTOATECJIbHbIX paﬁoT: 3HaueHue HepI/IOJII/I‘IeCKOFO 3aKOHa "
HCpHOI{I/IHCCKOﬁ CUCTEMbI XUMHUYCCKHUX 3JICMCHTOB I[ H. MenneneeBa AJI1 pa3BUTUS HAYKH U TIOHUMAHUA
XHUMHAYCCKOU KapTHWHBI MHUpa

JoMamHee 3aiaHue: N3ydeHUE MaTepralia yIeOHBIX TIOCOOMIA N yUeOHUKOB, TPOPa00TKa KOHCIIEKTOB, BhI-
MIOJTHEHHE 3aJJaHUI 110 METOJIMYECKUM YKa3aHUSIM JUIsl CAMOCTOSITEIIbHON PaOOTHI 10 JUCHUILTHHE « XUMHSDY

Tema 2.3. Ctpoe-
Hue aroma. Ctpo-
CHHUE BEIIECTBA.

Coaep:xanue y4e0HOI0 MaTepuaJia

JIEKIIMH, YPOKH

ATOM — cJI0kHAsl YyacTUlA. J[0Ka3aTeNbCTBA CI0KHOCTH CTPOCHHS aToMa: KaTOJHbIE U PEHTT€HOBCKHE Y-
i, $HoTo3(h(eKT, paTnoaKTUBHOCTD, deKTponau3. IlnanerapHas monens aroma J. Pesepdopna. Ctpoenue
atoma 1o H. bopy. CoBpemMeHHBIC TIPEACTABICHHUS O CTPOCHUU aToMma. KopmycKyJsipHO-BOJHOBOH Iyalu3M
4acTUL] MUKpPOMHUpA.

CocTtaB aToMHOro0 siApa. HyKJIOHEI: IPOTOHBI M HEUTPOHEI. M30TOMHI M HYKIUABL Y CTOMIUBOCTE SAEP.
DJieKTpoHHAas1 000/104Ka aToMOB. [loHsTHE 00 MEKTPOHHOM OpPOUTANH U ANEKTPOHHOM obnake. KBanToBbIE
qucna: TiaaBHoe, opOuTaipHOe (IT000YHOE), MAarHUTHOE M CIIMHOBOE. Pacmpernenenue 3JeKTPOHOB 10 SHEPT e-
TUYECKUM YPOBHSM, TIOTYPOBHIM W OPOUTANISIM B COOTBETCTBUY C MPHUHIIMIIOM HAUMEHBIIEH YHEPTHH, TIPUH-
nunoM Ilaynmn u npaswmiiom ['yHaa. DnekTpoHHbIE KOHGOUTYpalid aTOMOB XHMHYECKHX 3JIEMEHTOB. BaneHT-
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HBIC BO3MOXKHOCTH aTOMOB XMMUYECKHX 3JIEMEHTOB. DJICKTPOHHAS KiIacCU(DUKAINS XUMUIECKUX 3JICMECHTOB!
s-, p-, d-, f-oremenTHI

IHonsiTne 0 XMMHUYECKOH CBSI3U. TUMBI XUMUYECKUX CBSI3€W: KOBaJCHTHAsI, HOHHAS, METAJUIMYECKas U BOAO-
poaHast.

KoBanenTHas xumMu4yeckasi cBsi3b. /[Ba MexaHm3Ma o0Opa3zoBaHWsI 3TOH CBSI3U: OOMEHHBIM W JTOHOPHO-
aknenTopHeii. OCHOBHBIC MapaMeTPhl STOTO THUMA CBS3H: JJIWHA, IPOYHOCTH, YTOJl CBS3U WM BAaJCHTHBIN
yrojl. OCHOBHBIE CBOMCTBA KOBAJECHTHOW CBA3U: HACBILIEHHOCTh, MOJIAPU3YEMOCTh U MIPOYHOCTb. DIEKTPOOT-
PHUIATEIBHOCTh U KiTacCU(UKAIIUSA KOBAJIICHTHBIX CBA3CH 110 3TOMY MPHU3HAKY: MOJSIPHAS M HEMOJSAPHAsS KOBa-
JIeHTHBIEe CBs3U. [1oMApHOCTE CBS3M M MONSPHOCTH MOJIeKYITbl. Criocod mepeKkphIBaHus AIEKTPOHHBIX OpOuTa-
JISH M KJTaCCU(HUKAIU KOBAJICHTHBIX CBSI3€H 110 3TOMY NMPHU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBSI-
3¢ W KiIacCUpHUKAMSI WX 10 3TOMY NPU3HAKY: OAWHAPHBIC, ABOWHBIC, TPOMHBIC, TOIYTOPHBIC. THITEI KpHU-
CTATUYECKUX PEIIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJIEKYJsIpHbIe. DU3NYECKUE CBOWCTBA
BELLECTB C 3TUMH KPUCTAUIMYECKUMHU PEIIETKAMU.

Honnas xumuyeckasi cBa3b. KpaifHuii cimy4ail KOBaJeHTHOH TONSIpHOH CBs3W. MexaHu3M o0pa3oBaHUS
HOHHOM CBsI3U. IOHHBIE KPUCTAIUIMYECKHUE PEIIETKY U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJUIAMM.
Meramnyeckas xumMudeckasi cBsi3b. OcCOObI THIT XMMUYECKOW CBSI3U, CYIISCTBYIOIIUN B MeTalllax |
craBax. Ee oTnm4ns u cXOACTBO ¢ KOBAJIEHTHOW M MOHHOM CBs3siMu. CBOMCTBA METAJUITMUECKOH CBs3H. Me-
TAJUIMYECKUE KPUCTAJUIMYECKHUE PEIIETKH U CBOMCTBA BEILECTB C TAKUMHU KPUCTAIIAMH.

Boaopoanasi xumuueckasi cBsi3b. MexaHm3M 00pa3oBaHMsI TAKOH CBsI3U. Ee Kimaccudurams: MeKMOJICKYIIIpHAST
Y BHYTPUMOJEKYJISIpHAS BOJIOPOJIHBIE CBS3U. MOJEKYSPHBIE KPUCTAIUIMYECKUE PEIICTKU [ 3TOTO TUIA CBSI3U.
Or3uYecKre CBOMCTBA BEIIECTB C BOJOPOTHOM CBSI3bI0. broorudeckas poiib BOJOPOIHBIX CBSI3EH B OpraHN3aIliH
CTPYKTYp OuomonumMepoB. EnvHas npupoa XMMUYECKHUX CBS3EH: HAIMYME Pa3IMYHBIX THIIOB CBS3EH B OJHOM Be-
IIECTBE, TIEPEXO.T OJTHOTO TUTIA CBSI3U B APYTOU U T. TI.

KommuiekcooOpazoBanue. [loHsTHE 0 KOMIUIEKCHBIX COeAMHEHMSIX. KOOpAMHAIIMOHHOE YHCIO KOMILIEKCO-
oOpasoBaresst. BHyTpeHHsSS ¥ BHEWIHSS cdepa KoMIUIeKcoB. HoMeHKIaTypa KOMILICKCHBIX coeauHeHui. Mx
3HauCHUE.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIINUXCA

IIpumepHasi TeMATHKA BHEAyAUTOPHBIX CaMOCTOATEIbHBIX padoT: bruosorndyeckas poiab BOAOPOIHBIX CBS-
3eil B OpraHM3aliy CTpyKTyp OnomnonmmMepos. Enunas npupoia XMMUYIECKUX CBSI3EH: HAIMYUE Pa3INdHBIX THUIIOB
CBsI3€l B OJTHOM BEILIECTBE, IEPEXO OJJHOTO THIA CBA3U B APYTOM U T. II.

JomanuHee 3aganue: U3y4ueHHe MaTepraia Y4eOHbBIX OCOOMH 1 yueOHUKOB, NPOpaboTKa KOHCIIEKTOB, BbI-
[IOJIHEHHUE 33JaHUH 110 METOJUYECKUM YKA3aHUSIM UL CAMOCTOSITEJIbHON paboThl 10 TUCIUILIMHE « XUMUSD»

Tema 2.4. [lomm-
Mepsl. Jucnepce-
HbIC CUCTEMBI

Conep:xanue yuefOHOTro MaTepuaJjia

I

1,2

JEKIHUH, YPOKHU

Heopranuyeckue mojaumepsbl. [lonuMepsl — MpoCThIe BEHIECTBA C AaTOMHOM KPUCTaNIMYECKON PEIICTKOM:
AUTOTPOITHBIC BUIOM3MEHCHHS yriiepona (anMas, rpadut, KapowH, QyuiepeH, B3aUMOCBS3h THOPHAM3AITIN
opOwuTasel y aToMOB YriiepoJia ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM AJIOTPOIHBIX MOAUMDHUKAIIMN); CEJICH U TeJI-
JNyp [eno4eqHoro crpoenus. [Tosmmepsl — CIIOXKHBIC BEHIECTBA C aTOMHOM KPUCTAIIMYECKOW pPEIICTKOM:

N
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KBapll, KpEMHE3eM (IMOKCUAHBIE COCTMHEHHUS KPEMHHA), KOPYHA (OKCHI aJIIOMUHHMS) U alIOMOCHIINKATHI (T10-
JIeBBIE TINATHI, CIII0JA, KaoJnH). MuHepaisl u ropHble iopozpl. Cepa miactiudeckas. MUHEpaIbHOE BOJOKHO
— acOecT. 3HaueHNE HEOPTaHWYECKHX NPHPOAHBIX MOJIMMEPOB B (POPMUPOBAHHU OIHOW U3 TEOJOTUUECKHX
o0omnovek 3eMiu — TUTOChEpH.

Opranunyeckne nmouMepbl. CriocoObl MX MOJyYEHHS: PEaKIUH MOJIMMEPHU3AMU U PEaKIUH ITOJUKOH/ICHC a-
. CTPYKTYpBl MOJMMEPOB: JHMHEHHBIE, pa3BETBIICHHBIE W MPOCTpaHCTBEeHHbIE. CTPYKTypHUpPOBAHUE TIOJIH-
MEpOB: BYJIKAaHM3AIMsA KaydyKoB, ayOieHHe OEJKOB, OTBEPXKICHHE MOJMKOHIACHCAIIMOHHBIX IOJMMEpPOB.
Knaccudukanus mommepos 1Mo pa3indHbIM PU3HAKAM.

IMonsiTne 0 AucnepcHbIX cucTemax. Knaccudukanms TUCTIEPCHBIX CHCTEM B 3aBHUCHMOCTH OT arperaTHoro
COCTOSTHHS IMCTIEPCHOHHOM Cpelbl ¥ AUCIIEPCHOM (ha3bl, a TakKe MO pazMepy HxX 4acTull. [ pyboaucnepcHbie
CHCTEMBI: SMYJIBCHH M CYCIEH3UH. TOHKOIVCIIEPCHBIE CHCTEMBI: KOJUIOMJHBIC (30JIM W TEeNM) M HUCTUHHBIC
(MoseKysIpHBIE, MOJIEKYJISIPHO-UOHHBIE B WOHHBIE). DpdexT Tunnans. Koarymsimus B KOJJIOWAHBIX pPacTBO-
pax. CuHepes3uc B refsx.

3HayeHHe AUCNEPCHBIX CHCTEM B KUBOH M HEe:XKMBOH NMpUpPOde M NMPAKTHYECKOH KM3HHM YeJ0BeKa.
DOMyJIbCHHU U CYCIIEH3HH B CTPOHUTEIHCTBE, MTUIIEBOI M MEANIIMHCKON IPOMBIIIUICHHOCTH, KOCMeTHKe. broio-
THYECKHE, MEIUIIMHCKUE U TEXHOJIIOTHUECKHE 3011, 3HaUeHHUE rejieil B OpraHu3alyu XuBoil Marepuu. buomno-
TMYecKHe, MHIIEBbIC, MEIUIMHCKHE, KocMeTndecknue renu. CuHepe3nc Kak (akTop, OMpenessIoInii CPOK
TOJJHOCTH MPOJIYKLIMH Ha OCHOBE resieil. CBepThIBaHUE KPOBH KaK OMOJIOTHYECKHI CHHEPE3HUC, €ro 3HaYCHHE.

JJABOPATOPHASA PABOTA [lucnepcHble CUCTEMBI

CAMOCTOSATEJBHASA PABOTA OBYYHAKOIIUXCA

IIpuMepHasi TEeMATHKA BHEAYAUTOPHBIX CAMOCTOSITEJILHBIX padoT: -

I[OMallIHee 3aJJaHue:. -

Tema 2.5. Xumu-
YEeCKHe PEaKIu.

Conep:xaHue yueOHOTr0 MaTepuaJia

JIEKIIUH, YPOKHA

Knaccnpuxanusi XuMUYeCKHX peaknuil B OPraHUu4ecKoil M Heopranu4veckod xummn. Ilonarue o xumu-
Yyeckoil peakuuu. Peakimu, uaynme 0e3 M3MEHEHHsI KaUeCTBEHHOTO COCTaBa BEIIECTB: aJUIOTPOIH3AIUS U
nzoMepuszanus. Peakuuu, naymue ¢ U3MEHEHHEM COCTaBa BEILECTB: M0 YUCIY U XapaKTepy pearupyronmx u
o0pasyromuxcsi BemecTB (pa3ioKeHusl, COSAMHEHHS, 3aMelleHs, 0OMEHa); M0 M3MEHEHHIO CTETICHEeH OKHC-
JICHUS 3JIEMEHTOB (OKHUCIINTEIBbHO-BOCCTAHOBUTENILHBIC M HEOKHUCIUTEILHO-BOCCTAHOBUTENIBHBIC PEAKIIH); IO
TemioBoMy 3P QeKTy (IK30- B IHIOTEpMUUECKHE); 1Mo (asze (roMo- U reTeporeHHbIe); 10 HanpaBiIeHuto (oopa-
TAMBIE ¥ HEOOpAaTUMEIE); 110 UCIOJIB30BAHMIO KaTaam3aTopa (KaTaTUTHIeCKUe M HeKAaTATUTHIECKUE); TI0 Me-
XaHU3MY (pafivKaJbHbIe, MOJIEKYJISIPHbIE U HOHHBIE).

BeposiTHOCTH NMpOTeKaHUS XUMHUYECKHX peakuuii. BHyTpeHHsAs 3Heprus, SHTanbmus. TernoBoit 3ddext
XUMHUYeCKuX peakuuid. TepMoxuMuieckue ypaBHeHus. CTaHOapTHAsI SHTAJIbIHA peakuidi 1 00pa3oBaHuUs Be-
miectB. 3akoH . . ['ecca u ero ciiecTBUS. DHTPOIIHS.

Ckopoctp xumuyecknx peakuuid. [lonstue o ckopoctu peakiuii. CKOPOCTb TOMO- U T€TEPOTCHHON peak-
Uy, DHeprus akTuanuu. PaKkTopsl, BIUAIONINE HA CKOPOCTh XUMHYecKol peakuuu. [Ipupona pearupyrommx
BemtecTB. Temmepatypa (3akon Bant—I odda). Konuenrpauus. Karanuzaropsl U xaranus: roMo- U TeTepo-
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TEHHBIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPaBHEHHE C HEOPTaHWYECKUMH KaTalnu3aTopaMH. 3aBUCUMOCTb CKO-
pOCTH peaKIUil OT MOBEPXHOCTH COMMPUKOCHOBEHUS PEArPYIOIINUX BEIIECTB.

O0paTtuMocTh XMMHMYECKHX peakuuil. Xumudeckoe papHoBecue. [[oHATHE O XUMHUYECKOM DPABHOBECHH.
PaBHOBecHEBIE KOHUCHTpaluu. I[I/IHaMI/I‘IHOCTB XUMHUYCCKOT'O0 paBHOBECHAA. CDaKTOpLI, BJIMAIONINEC HAa CMCIICHHEC
paBHOBECHs: KOHLICHTpALKsl, faBjieHne, Temneparypa (npunuuin Jle Illatense).

JABOPATOPHAS PABOTA Xumuueckoe paBHOBECHE

CAMOCTOSATEJBHASA PABOTA OBYYAIOIINUXCA

I[IpumepHasi TeMAaTHKA BHEAYAUTOPHBIX CAMOCTOSITEJILHBIX PadoT: 3aBUCHMOCTh CKOPOCTH PEaKIUi OT
pa3nn4HbIX GakTopoB. DaKTOPHI, BIUSIOIINE HA CMEIIEHIE PABHOBECHS: KOHIICHTPAIVS, JaBJICHUE, TeMIIepa-
typa (npunuun Jle [atense).

JomamHee 3aganue: M3y4eHHE MaTepuana ydeOHBIX MOCOOUH U y4eOHHKOB, MPOPadOTKa KOHCIIEKTOB, BBI-
MIOJIHEHHE 3aJaHHUH 10 METOIMYECKUM YKa3aHUIM JUISI CAaMOCTOSITENIbHON PaOOThI IO AUCHUILTHHE « XUMHISDY

Tema 2.6. Pac-
TBOPBI

Conep:xanue yuefOHOTro MaTepuaJjia

JIEKIINHA, YPOKH

IlonsiTHe 0 pacTBopax. PU3NKO-XMMHUYECKas IPUPOJa PaCTBOPEHHS U pacTBOPOB. B3aumMonelicTBie pacTBo-
pUTENa U pacTBOPEHHOI 0 BemecTBa. PactBopumocts BemecTB. CriocoOb! BRIPAKEHUSI KOHLIEHTPALUU PACTBO-
POB: MaccoBas A0JI PACTBOPEHHOTO BelllecTBa (MPOLEHTHAs ), MOJISIpHAsL.

Teopust 2JIeKTPOJINTHYECKOH AUcconanui. MexaHn3M TUCCOLMAMN BEMECTB C PAa3]IMYHBIMY THIIAMU XH-
MHUYECKHX CBsI3ei. BKaa pycckux yueHbIX B pa3BUTHE NPEACTaBICHUN 00 3JEKTPOIUTUUECKON AUCCOLHALINH.
OCHOBHBIE TIOJIOKEHUS TEOPHUHN IIEKTPOIUTHIECKON Aucconnanui. CTeneHp 3MeKTPOIUTHIECKON AUCCOIna-
UM ¥ GaKToOphl ee 3aBUCUMOCTH. CUIIbHBIC U cpeHHE 3JIeKTpoauThl. Jucconunanus Boasl. Bomgopoausrii mo-
kazarenb. Cpefa BOAHBIX PACTBOPOB AIIEKTPONUTOB. Peaknn oOMeHa B BOAHBIX PacTBOPAX 3JIEKTPOJIUTOB.
I'maponu3 kak odMeHHBII mpouecc. HeoOpaTuMelii THAPONIN3 OPraHNYECKUX W HEOPTraHMYECKUX COEIUHE-
HUI U €ro 3Ha4YeHue B MPAKTUYECKOH IeATeNbHOCTH denoBeka. OOpaTuMblil ruaponu3 coneil. CTyneHdarslit
rugposns. [Ipaktuueckoe npuMeHeHHe ruaponn3a. ' uapoans opraHndeckrx BeuecTB (OenKoB, KUPOB, yriie-
BOJIOB, MTOJIMHYKJICOTHA0B, AT®) u ero Onosorndeckoe u mpakTuieckoe 3HadeHue. OMbBUICHHE KUPOB. Peak-
st STepUUKALNIL.

JABOPATOPHAS PABOTA. Onektponutuyeckas guccounanus. ['uaponus coneit

CAMOCTOSATEJBHASA PABOTA OBYYAIOIINUXCA

I[IpumepHasi TeMaTHKa BHEAYANTOPHBIX CAMOCTOSTEIBHBIX PadoT: ['Maponn3 opraHMYEeCKUX BEIIECTB
(6emKoB, XHUPOB, YTJIEBOIOB, MOJWHYKICOTHIOB, AT®) m ero OMOJIOTHMYECKOEe M MPAKTHUCCKOE 3HAYCHUE.
OwmbLuieHHE XUPOB. Peakus arepudukaimm.

JlomanrHee 3aqaHue: U3yYCHHE MaTepUalia Y4eOHBIX MOCOOMM U Y4eOHUKOB, TPOPa0OTKA KOHCIICKTOB, BhI-
TTOJTHCHHE 3aIaHUH TI0 METOAMIECKIM YKa3aHUSIM JUISI CAMOCTOSTEIILHON paOOTHI 10 TUCITUTIINHE « X AMUSDY

Tema 2.7. Okuc-
JINTEJILHO-
BOCCTAHOBUTEIb-
HBIC PEaKInU.

Conep:xanue yuefOHOTro MaTepuaJjia

JEKIIUH, YPOKH
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIe peaknuu. CTeneHb OKHUCIECHUS. BOCCTaHOBUTENM M OKHUCIUTEIU.
OKHCIIEHHE W BOCCTAHOBIIEHME. BajkHeie OKUCIUTEIN U BOCCTAHOBUTEIN. BOCCTAHOBUTENIBHBIE CBOWCTBA
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DNEeKTpOXUMHYE-
CKH€ IIPOLIECCHI

METaJIJIOB — MPOCTHIX BellecTB. OKUCINUTENBHBIE 1 BOCCTAHOBUTEIBHBIE CBONCTBA HEMETAINIOB — IMPOCTBIX
BemiecTB. BoccTaHoBUTENbHBIE CBOICTBA BEIIECTB, 00OPa30BaHHBIX 3JIEMEHTaMU B HH3IIEH (OTpUIIATETHHON)
creneHn okucieHusl. OKUCIUTENbHbBIE CBOWCTBA BELIECTB, 00Pa30BaHHBIX 3JIEMEHTaMH B BhICIICH (TIOJIOXKU-
TENHLHON) cTerneHn OKucieHUs. OKUCITUTENbHbIE U BOCCTAHOBUTEIBHBIE CBOWCTBA BEIIECTB, 00pa30BaHHBIX
3JIEMEHTaMH B IPOMEXYTOUYHBIX CTEIEHSIX OKHCICHUSI.

Kaaccnpuxanusi oKuCIUTENbHO-BOCCTAHOBUTEIbHBIX peakuuii. Peakiiun MexaToMHOTO M MEXMOJEKY-
JSIPHOT'O OKHCJICHUSI-BOCCTAHOBJICHUs. Peakliuy BHYTPUMOJIEKYJISIPHOTO OKHCIICHUS-BOCCTaHOBICHMs. Peak-
MU CaMOOKHCJICHHS-CAMOBOCCTAHOBICHUS (IMCIPONIOPIIMOHUPOBaHNA). MeToapl COCTaBJICHUS YpaBHEHHUH
OKHCJIUTEJIbHO-BOCCTAHOBUTENILHBIX peakuuii. Meron siekTpoHHOro OanaHca. BiusitHue cpeapl Ha mpoTeka-
HHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB.

XuMHYeckHe HCTOYHUKHM TOKA. DJIEKTPOAHbIC MOTEHIMANbL. Pl CTaHAapTHBIX 3MEKTPOAHBIX MOTEHIUAIOB
(37EKTPOXMMHUYECKUH Psil HAPSDKEHUH METauIoB). [albBaHIMYECKHE 3JIEMEHTBI M IPUHIHUITBL UX paboTel. Co-
CTaBJICHUE TaJbBaHUYECKUX 371eMeHTOB. OO0pa3oBaHUE TajbBaHUYECKUX IMAp MPH XUMHYECKHX IpoLeccax.
lanpBaHWuYecKWe DJEMEHTHI, MPHMEHSEMbIE B JKU3HH: CBUHILIOBAas aKKyMYJSITOpHas OaTapes, HHUKeEIb-
KaJMHEBbIE OaTapey, TOIUIUBHBIC 3JIEMEHTHI.

DJIEKTPOJIN3 PACIIABOB U BOJAHBIX PacTBOPOB 3JIeKTPOJHMTOB. [Ipolecchl, mpoucxoasiue Ha KaToie U
aHo/E. YPaBHEHUS MIEKTPOXUMHUUECKHUX MPOLECCOB. DIIEKTPOJIN3 BOAHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPO-
JaMH. DJIEKTPOIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU JIeKTpoamMu. [IpakTnueckoe npruMeHEHHE IEKTPO-
JH3a.

JJABOPATOPHAS PABOTA. OxuciuTesHO-BOCCTAHOBUTEIBHBIC PEAKITHH.

CAMOCTOSATEJBHASA PABOTA OBYHAKOIIUXCSA

IIpumepHasi TeMaTHKAa BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX PAa00T: XUMUIECKAE UCTOYHUKH TOKA. DIEK-
TPOJIU3 PACIUIABOB M BOJHBIX PACTBOPOB JIEKTPOJIUTOB.

JomaiuHee 3aanue: H3y4eHHE Marepuana ydeOHBIX MOcOOWit U y4eOHUKOB, MPOPadOTKa KOHCIIEKTOB, BbI-
TIOJTHEHUE 33IaHHUH 110 METOIMYECKUM YKa3aHUSIM JUISL CAMOCTOSITENEHON paboThI 10 JUCIUIUINHE « XHMUSD)

Tema 2.8. Kiac-
cuduKanus Be-
miectB. [IpocTeie
BCIICCTBA.

Conep:kanue yueGHOr0 MaTepuaJa

JIEKIIUH, YPOKH

Knaccnpukanus Heopranmdeckux BemecTB. [IpocTeie u cliokHbie BeriecTBa. OKCHIIBI, UX KJIacCU(pUKA-
. ['mapokenuasl (OCHOBaHUS, KHCIOPOJICOAEpKAIIUe KUCIOThHI, aM(pOTepHBIE THAPOKCHIBI). KHcaoTel, mx
knaccudukarnus. OcHoBaHus, uxX Kiaccudukanusa. Collu CpeiHUe, KUCIIbIe, OCHOBHBIC M KOMIUICKCHEBIE.
MeTtanisl. [lonoxeHne METAIOB B IEPHUOINYECKON CHCTEME U OCOOEHHOCTH CTPOCSHHS UX aToMOB. [IpocThie
BEIIECTBA — METaJUIbl; CTPOCHUE KPUCTAJUIOB M METALUIMUECKas XUMHUecKas cBs3b. OOmnme Qusnueckue
CBOWCTBa METAJNIOB W X BOCCTAHOBUTENBHBIE CBOVCTBA: B3aUMOJICHCTBUE C HEMETAIIaMH (KUCIIOPOAOM, T'a-
JIOTEHAMH, CEPOil, a30TOM, BOJOPOJOM), BOJON, KUCIIOTAMU, PACTBOPAMH COJICH, OPraHUYSCKUMHU BEIICCTBAMH
(ctmpramu, TajmoreHaaKaHaMu, (EeHOJIOM, KACIOTaMH), meiaodaMid. OKCHIBI U THAPOKCHUIL METAJUIOB. 3aBH-
CUMOCTh CBOHCTB 3THX COCAMHCHUH OT CTCICHEW OKHCJICHHS METAJUIOB. 3HAUYCHUE METAJIOB B MPHUPOJC U
KU3HU OPTaHU3MOB.

Koppo3us meraoB. [loHsaTiue koppo3un. XuMudeckas KOppo3us. DIeKTpoxuMudeckas kopposus. Croco-
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OBl 3aIIUTHI METAIJIOB OT KOPPO3UH.

O6uue crnocodbl MOJIy4eHUs] MeTaJJIOB. MeTayuisl B nipupojie. MeTaimyprust 1 ee BHJBL: TIHPO-, THIPO- U
ANEKTPOMETAILTYPTHA. DJIEKTPOIN3 PACINIaBOB U PACTBOPOB COCTUHEHUN METAJNIOB U €r0 MPaKTUYecKoe 3Ha-
YeHHe.

Hemeranabl. [lonoxenne HemeramuioB B Ilepwoamueckoil cucreme, OCOOCHHOCTH CTPOSHHSI HX aTOMOB.
DeKTPOOTPHULIATEIBHOCT. biaropoiHsie Ta3pl. JIEKTPOHHOE CTPOSHHUE aTOMOB OJArOpOJHBIX Ta30B H 0CO-
OCHHOCTH WX XUMHYECKUX U (pr3muecKkux cBOicTB. Hemeramnsl — mpocteie BemecTBa. X aToMHOE U Mode-
KYJISIPHOE CTPOEHHE HX. AJUTOTpOIUst. XUMUYECKUE CBOHCTBAa HeMeTaioB. OKHCIUTEIILHBIE CBOWCTBA: B3aH-
MOJIEUCTBHE C METAJNIaMH, BOJAOPOJIOM, MEHEE AJIEKTPOOTPUIATEIbHBIMA HEMETAIUIAMA, HEKOTOPBIMH CIIOK-
HBIMHU BellleCTBaMH. BoccTaHOBHTENILHBIE CBOWCTBA HEMETAIUIOB B PEakLUsIX ¢ (TOpOM, KHCIOPOAOM, CIIOXK-
HBIMH BEIIECTBAMHU — OKHCIHTEISIMH (A30THON M CEPHOI KUCIOTaMU | JIp. ).

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIMXCA

l'[pnMepHaﬂ TEMATUKA BHEAYAUTOPHBIX CAMOCTOATEIbHBIX paﬁoT: CBOIiCTBa MMPOCTHIX BCIICCTB MCTAJJIOB
1 HEMETAIJIOB

JdomanrHee 3ajaHue: H3yyeHNE MaTepuaia y4eOHBIX MMOCOOMI 1 y4eOHMKOB, TPOpabOTKa KOHCTIEKTOB, BbI-
MOJIHEHHUE 3aJaHUH 110 METOAMYECKUM YKa3aHUSIM ISl CAMOCTOSTEIbHOM pabOThl O AUCHMIUIMHE «XHUMUS

Tema 2.9. OcHOB-
HBIE KJIACCHI HEOP-
TaHWYECKUX U Op-
FaHUYECKHUX CO-
eIUHEHUN

Coaep:kaHue yueOHOT0 MaTepuaja

JEKIINHA, YPOKHA

Boaopoanbie coennHeHus1 HeMeTaL10B. [loydenne aMMuaka v XJIOPOBOIOPOJIa CHHTE30M U KOCBEHHO. Du-
3u4eckue cBoricTBa. OTHOIICHUE K BOJIE: KUCIOTHO-OCHOBHEIE CBOMCTRA.

Oxcuabl M aHTHAPHUABLI KAPOOHOBBIX KUCI0T. HeconeoOpasytomme u cojieobpasyromue okcuasl. Kuciaot-
HBbIE OKCHUJIBI, NX CBo¥cTBa. OCHOBHBIE OKCH[BI, UX CBOHCTBA. AM(MOTEpHBIE OKCHIIBI, UX CBOWCTBA. 3aBUCH-
MOCTh CBOWCTB OKCHJIOB METAJJIOB OT CTCIECHU OKHCICHHS. AHTHIPHUIBI KapOOHOBBIX KHUCIOT KaK aHAJIOTH
KHUCJIOTHBIX OKCHJIOB.

Kucaorsl oprannyeckne u Heoprannyeckue. KucioTsl B CBeTe€ TEOPUH AIEKTPOIUTHUECKON TUCCOIHAIIHH.
Kucnorer B cBere mporomuTtmueckoi Teopun. Knaccudukanus opraHHYeCKHX W HEOPTaHWYECKHX KHCIIOT.
OO01ue CBOMCTBA KUCIIOT: B3aUMOJICHCTBUE OPTaHMYECKUX M HEOPTAaHUYECKUX KUCIIOT ¢ METaJlJIaMH, OCHOB-
HBIMH ¥ aM(OTEPHBIMH OKCHUIAMH M THIPOKCHIAMH, COJISIMH, 00pa3oBaHue CIOXKHBIX d(upoB. OcobeHHOCTH
CBOWCTB KOHLIEHTPUPOBAaHHOW CEPHOM M a30THOM KHUCIIOT.

OcHoBaHus1 opraHuyeckre U Heoprannyeckue. OCHOBaHUS B CBETE TEOPUH IJIEKTPOIUTHIECKOMN AMCCOIH-
aru. OCHOBaHHSI B CBETE MPOTOJMTHUYECKONM Teopuu. Kimaccudukarus opraHMuecKuX 1 HEOPTaHUIECKUX OC-
HOBaHUH. XAMHYECKHE CBOMCTBA IIEJI0OUYeH W HEPACTBOPUMBIX OCHOBaHMHA. CBOHMCTBA OECKHUCIOPOIHBIX OCHO-
BaHMIi: aMMHaKa U aMMHOB. B3auMHoe BIIMsHNE aTOMOB B MOJICKYJIC aHUIMHA.

AMQoTepHbIe OpraHnYecKHe U HeOprannyeckue coeqMHeHus1. AMPOTEpHbIE OCHOBAaHUSA B CBETE MPOTOJIH-
TUYECKOU Teopur. AM(OTEPHOCTh OKCHJIOB M THIPOKCUIOB MEPEXOHBIX METAIUIOB. B3aUMOJICHCTBUE C KHC-
JIOTAMH U LIEN0YaMHU.

Couu. Knaccudukanus 1 xumuueckue cBoicTBa cosieil. OcoOEHHOCTH CBOMCTB COJICH OpraHn4ecKuX U HEop-
TaHUYECKUX KHCIIOT.
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I'eHeTHYeckas CBA3b MEXKIY KJIacCaMi OPTaHNYeCKHX W HEOPraHW4eCKnX coequHeHuii. [lonsarue o rene-
TUYECKOH CBSI3U UM T€HETUYECKUX PAJIaX B HEOPraHUYECKONW U OpraHUYeCcKOr XuMuU. ['eHeTudecKre psijibl Me-
Taia (Ha mpuMepe KaJbIWs U jkernes3a), HeMeTaiua (Ccepbl U KpeMHUs ), TIepeX0JHOro dMeMeHTa (nuHKa). [e-
HETHYECKHUE PSIbl U TEHETHYCSCKAs CBSI3b B OPraHWYECKOW XMMHU. ENMWHCTBO MUpa BEIIECTB.

JJABOPATOPHAS PABOTA. Xummdeckrie CBOWCTBA KITACCOB HEOPTaHUIECKUX BEIICCTB.

CAMOCTOSATEJBHASA PABOTA OBYYHAIOIIUXCSA

IlpumepHasi TeMATHKA BHEAYTUTOPHBIX CAMOCTOATENbHBIX padoT: [loHATHE O reHeTUYeCcKOM CBA3M U Te-
HETUYECKUX pAJlaX B HEOPTaHUYECKON U OpraHnyecKoi Xumun. EMUHCTBO MHUpa BEHIECTB

JlomanrHee 3ajaHue: U3yYCHHE MaTepUalia Y4eOHBIX MMOCOOMM U Y4eOHUKOB, TPOPa0OTKA KOHCIICKTOB, BhI-
TTOJTHCHHE 3aJIaHUH TI0 METOAMIECKIM YKa3aHUSAM ISl CAMOCTOSTEIIEHON paOOTHI 10 TUCITUTIINHE « X AMUSD)

Tema 2.10.
XUMUS 31eMeH-
TOB

Conep:xanue yueOHOro MaTepuaJjia

JIEKIIUH, YPOKH

S-Onemenmul

Boaopoa. J[BoiicTBeHHOE TOJIOKEHHE BOJOPOJAa B MepHoAMYecKoi cucteMe. M3otomnbl Bojgopoaa. Tspkenas
BoAa. OKUCINTENbHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA BOAOPO/A, €r0 MOIy4YeHUE U IIpUMeHeHHe. Poib Bo-
Jopoja B )KHBOW M HEXKWUBOU mpupoe. Boma. Poib Boabl Kak cpemooOpa3yIoniero BemecTsa KISTKH. JKOJI0-
THYECKUE ACTIEKThI BOJOTIOJIb30BaHUS.

JuemeHTsl IA-rpynnsl. lllenounsie Meramisr. OOmIas XxapakTepUCTHKA IIETOYHBIX METAUIOB HA OCHOBAaHUHU
nonoxenust B [lepuonuueckoii cucreme snementoB . M. MenneneeBa u crpoenus aromoB. [lomyuenue, du-
3WYECKHEe W XMMHUYECKHE CBOMCTBA IIENOYHBIX METAUIOB. KaTHOHBI IMIETOYHBIX METANJIOB KakK Ba)KHEHIIas
XUMHYECKas opMa MX CYIIECTBOBAHHS, PETYJISATUBHAS POJIb KATUOHOB KaIWsS W HATPUS B JKUBOH KIICTKE.
[Ipupoanbie coemuHEHNs HATPUS U KaJIUs, UX 3HAUCHHE.

JuaemenTsl IIA-rpynnel. O0mias xapakTepuCcTHKa MIEIOYHO3EMENFHBIX METAJUIOB U MarHus Ha OCHOBaHWUHU
nosoxenust B [lepuonnueckoit cucreme anmementoB Jl. M. MenzgeneeBa u crpoenust aromoB. Kambnuii, ero
nosrydeHue, GU3MUecKue U XUMUYECKHe CBOWCTBA. BakHelie coeNMHEHNsI KNbIHs, UX 3HAUEHUE U IPUM e-
Henue. Kanprwmii B mpupoie, ero OMOI0rHyecKas poib.

p-Onemenmbi

AsloMuHUI. XapaKTepUCTHKA aJIIOMUHHS HA OCHOBAaHUU IOJIOkeHUA B [lepuonnyeckoi cucreMe 3JIEMEHTOB
J.W. MengeneeBa u ctpoerus aroma. llonyuenne, pusudeckne u XUMHYECKHE CBOMCTBA amoOMUHUS. Bax-
Helllne coeuHeHNs aTlOMUHMS, X CBOMCTBA, 3HaUeHHE W NMpHUMEHeHue. [IpupoHble COeMHEHUs aloMuU-
HUSL.

Yraepoa u kpemuuii. O0mmas xapakTepuCcTHKa Ha OCHOBaHMU HX TonoxkeHus B [lepuoanueckoit cucreme /1.
W. MenneneeBa u crpoerns atoma. IIpocTeie BemecTBa, 0Opa3oBaHHBIC STUMH dIeMeHTaMu. OKCUABI U THII-
POKCUIBI YTIIepoJia U KpeMHUs. BaxkHeimre coau yroibHOM U KpeMHHEBOM KUCIOT. CHUIMKATHAS TIPOMBIIII-
JIEHHOCTb.

I'anorenpr. OOmias xapakTepUCTHKa TaJOTC€HOB HAa OCHOBaHWMHU WX MojoxkeHHs B Ilepuoamdeckoil cucreme
snemeHToB JI. 1. MeHzeneeBa U CTpoeHUs aTOMOB. ['aJloreHbl — MIPOCThIE€ BEILECTBA: CTPOCHUE MOJEKYII,
XMMHMYECKUE CBOMCTBA, MOJIYYEHHUE U TPUMEHEHUE. BaxkHENIINE COEMHEHHNS] TAJIOTEHOB, UX CBOMCTBA, 3Ha4 e-
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HUE U puMeHeHue. ['anorens! B npupoje. buonornyeckas posb raioreHos.

Xanbkorenbl. OOmas XapakTeprUCTHKa XaJIbKOT€HOB Ha OCHOBAaHWHM WX MoJiokeHus B llepuoamueckoii cu-
creme anemenToB J[. V. MenzaeneeBa u CTpoeHUsI aTOMOB. XaJIbKOT€Hbl — IPOCTHIE BEIIECTBA. AJIOTPOMIHSI.
CrpoeHne MOJEKyN aJuIOTPOIMHBIX MOAU(GUKAIMKA U WX cBoicTBa. [lomydeHue W MpUMEHEHHE KHCIOpojaa U
cepbl. XalbKOT€HbI B IPUPOJIE, UX OMOIOTHYECKas POJIb.

JuemenTsl VA-rpynnsl. OOmias XxapakTeprUCTHKA 3JIEMEHTOB 3TOH T'PYMITbI HA OCHOBAHUHU HX TOJIOKEHHUS B
[Tepuonuueckoit cucreme smementoB Jl. Y. MenaeneeBa u crpoeHust atroMoB. CTpoeHHE MOJIEKYJbl a30Ta U
QUIOTPOIHBIX MoauduKaimid dpocdopa, ux GpusnuecKkue U XMMHYSCKUE CBONCTBA. BOoJOpoaHbIE COSTUHEHUS
aneMeHToB VA-rpynmel. Okcunbl azota u ¢ocdopa, COOTBETCTBYIOIIME UM KUCIOTHL. COJIM 3TUX KHCIIOT.
CBoiicTBa KUCIOPOJHBIX coeMHEHH a30Ta U pocdopa, ux 3HaueHune u npuMeHeHune. A3or u ¢pocdop B mpu-
poze, uX OHoJIoTHYecKas poJib.

JaemenTtsl [VA-rpynnbl. O0mmas XxapakTepucTHKa 3JIEMEHTOB 3TOH TPYIIbI Ha OCHOBAaHUU WX TOJIOKEHHUS B
ITepuonuueckoii cucreme snementoB JI. Y. MenzeneeBa u cTpoeHUss aTOMOB. YTJEPOa M €ro ajljIOTPOIHUS.
CBoiicTBa aIOTPOMHBIX MOAU(UKALMIA yriepoaa, UX 3HaYyeHue U npuMeHeHne. OKCHIBl U THAPOKCHIIBI yT-
JepoJa U KPEMHHMS, UX XUMU4ecKue cBoicTBa. Cosld yroJibHOM U KPEMHHMEBBIX KHCJIOT, X 3HaUCHHUE U NPU-
Menenue. [Ipupomoobpaszyromias ponb yriepoa Uit )KUBOH U KpEMHHS AJ1s1 HEXKUBOU PUPOIBL.

d-Onemenmot

Ocobennoctu crpoenus atomoB d-snementoB (IB-VIIIB-rpynm). Menb, nuHK, XpoMm, Keje30, MapraHel Kak
MIPOCTHIE BEIIeCTBA, WX (PM3NYECKHEe M XMMHUYECKHe CBOWCTBA. HaxoxkIeHue 3THX METauloB B MPUPOIE, UX
noiy4eHue u 3HaueHue. CoequneHns d-31€MEHTOB C Pa3IMuHBIMU CTEIECHSIMHU OKUCIEHHS. XapaKTep OKCHI0B
Y THAPOKCHIOB 3THX 3JIEMEHTOB B 3aBUCHMOCTH OT CTENICHH OKMCIIEHHUS] MeTaJlIa.

JJABOPATOPHAS PABOTA. CgoiicTBa s-, P-, 0-21EMEHTOB M MX COSTUHEHUIA.

CAMOCTOSATEJBHASA PABOTA OBYYAKOIIUXCA: -

IIpumepHasi TeMaTHKAa BHEAYAUTOPHBIX CAMOCTOSATEIbHBIX PadoT: -

JlomMalHee 3aaHMe; H3yUYeHHE MaTepuaia y4eOHBIX MOCOOMH M yu4eOHMKOB, IpopaboTKa KOHCIEKTOB.

Tema 2.11.
XUMHUS B )KU3HHA
oOmrecTBa

Conep:kanue yueGHOr0 MaTepuaJa

JIEKIINHA, YPOKH

XuMus ¥ NPOU3BOACTBO. XUMHUYECKasl MPOMBIIIIEHHOCTh M XUMHUYECKUE TEXHOIOTHH. ChIpbe JUIs XUMUYe-
CKOH IPOMBINIIEHHOCTH. Bo/la B XUMH4YECKON MPOMBIIUIEHHOCTH. DHEPTHUsl A1 XUMHUYECKOTO ITPOU3BOCTBA.
HayuHnble npuHIMITEI XUMUYECKOTO MPOU3BOACTBA. 3alluTa OKpYy Karoleil cpesibl M 0XpaHa Tpya MpH XUMHU-
4eCKOM Npou3BoAcTBe. OCHOBHBIE CTaIUM XUMHUYECKOI0 Ipou3BoacTBa. CpaBHEHHE IPOU3BOICTBA AMMHUAKA
U METaHOJIA.
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XuMus B ceIbCKOM XO03sificTBe. XUMU3ALMs CEIBCKOTO XO3AHUCTBA U €€ HampaBlieHus. PacTeHus u mouna,
TTOYBEHHBIN TOTJIOMAIOIINN KOMITIEKC. Y T0OpeHHUS W WX KiIacCHUPUKAMI. XUMHUECKHE CPEIICTBA 3aIIUTHI
pacrenuii. OTpHIIaTeNbHBIE TOCIECTBYS PUMEHEHMS IECTHIIUAOB U 00ph0a ¢ HUMH. XHUMU3AIUS JKUBOTHO-
BOJICTBA.

Xumus u IKoJa0rusi. XUMUYECKOe 3arps3HeHne OKpykaroteit cpeapl. OxpaHa TuApocdepbl OT XUMHIECKOTO
3arps3HeHus. OXpaHa MOYBBI OT XUMHUYECKOTo 3arps3Henus. OxpaHa atMocdepsl OT XUMUYECKOT'O 3arps3He-
Hus. Oxpana Giropsl ¥ payHBI OT XMMAYECKOTO 3arps3HeHUs. BHOTEXHOIIOTHS ¥ TeHHAS MHKESHEPHSL.

Xumusl ¥ MOBCceJHEBHAS KM3Hb YeoBeKka. [lomambssa anTeka. Moromue u auctsmue cpencrsa. Cpencraa
00pBOBI ¢ OBITOBBIMU HAaCEKOMBIMH. CpecTBa TMYHOW TUTHEHBI U KOCMETHKH. XUMHUS U NUIIa. MapKupoBKH
YIaKOBOK MUIIEBHIX M TUTUEHUYECKUX MPOAYKTOB U YMEHHUE MX YHTATh. JKOJOTHS KIIUIIA. XUMHSI U TCHE-
THKa YEJIOBEKA.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIMXCA -

IIpumepHasi TeMaTHKA BHEAYAHTOPHBIX CAMOCTOSATEJBHBIX PadoT -

JlomaiiHee 3ajaHue -

WHIWBUILYAJIBHBINA ITIPOEKT 5
KoncyasTanuu 10
Bcero Bo BTOpOM ceMecTpe 133

JlJist XapakTepUCTUKY YPOBHS OCBOCHHS yueOHOTO MaTepHaa MCIIONb3yIOTCs cenytomnpie 0003HaYCHUS:

1. - 03HaKOMHUTEIIBHBIN (Y3HABAHUE paHEE U3YyUYCHHBIX 0OBEKTOB, CBOHCTB);

2. - penpOTyKTHBHEIH (BBIMIOTHEHUE IEATENBHOCTH 10 00pa3ily, MHCTPYKIIUU WX TIOJ] PyKOBOJCTBOM);

3. - IPOAYKTHUBHEIN (IIAHKPOBAHUE U CAMOCTOSTEILHOE BBITIOTHEHHUE JAESITEIILHOCTH, PEIIEHUE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI JUCIIUILITAHBI

3.1. O0pa3oBaTe/bHbIE TEXHOJIOTHH

3.1.1. O6pa3oBaTelbHbIE TEXHOJOTHH, IPUMEHSIEMbIE B MpOIECCe M3yYeHUs MAHHOU

JUCHUITIINHBI:

- TEXHOJIOT S MPOOIEMHOTO 00YIEHHUS;

- TEXHOJIOTHS IPOEKTHOTO 00Y4YeHHUS;

- KEHC-TEXHOJIOTUH.

[IpuMeHeHre TaHHBIX TEXHOJOTHM MO3BOJIUT COKPAaTUTh BPEMEHHBIE 3aTpaThl Ha MOATO-
TOBKY OOYYaOIIUXCS K YIeOHBIM 3aHATUSAM; OyIyT cIOCOOCTBOBATH (DOPMHUPOBAHHIO KITFOUEBBIX
KOMIIETEHIIMM, a Takke IMOJyYeHHI0 KaueCTBEHHO HOBOTO 00pa30BaTEIBHOrO TMPOJIYKTa Kak
KBHUHTICCEHIIUU BCEX KIIFOUEBBIX KOMIETECHIINM, BOCTPEOOBAHHBIX B COBPEMEHHOM OOIIIECTBE.

3.1.2. Ucnionp30BaHre aKTUBHBIX U HHTEPAKTUBHBIX (DOPM MPOBECHUS 3aHATHI

Cemectp Bun 3anstus | AKTHBHBIC U MHTEPAKTUBHBIC (DOPMBI MPOBEICHUS 3aHATHI
1 cemectp Jlexuus, ypok |TexHOTOTHS MPOEKTHOTO O0yUeHUSs:
- nyOJauyYHas Mpe3eHTalus MHANBUIyaJIbHOTO MPOEKTa;
Jlabopartopnrie |Kelic-TexHomoruu:
3aHATUS - aHaJIM3 KOHKPETHBIX CUTYaluil no teMam: «Teopus
CTPOEHHUS OPraHUYECKUX COECAUHEHUI», <« MIPOKCHIIbHBIC
COCAMHEHUS», «AJBJAETUIBI U KETOHBD.
TexHonoruu nNpo6IeMHOT0 O0yUYEHHUS:
- TpyIIoBoe 00cyxaeHue Bompoca mno Temam: «KapOoHoBbIe
KHCJIOTBI M UX MPOU3BOJHBIE», «YTIEBOABDY, « AMUHBI, aMH-
HOKHCJIOTBI, O€JKh», «A30TcojaepXkallue TeTepoLrKInde-
ckue coennHeHus. HykiemHOBbIE KUCIOTHI.
buonoruuecku akTUBHbBIE COEJUHEHUSI.
2 cemecTp Jlexuus, ypok |TexHOIOrUs MPOEKTHOIO OOyUEHUs:

- HY6J'II/I‘-IH3.SI MMpE3CHTAlWs HHANBUAYAJIBbHOI'O ITIPOCKTA;

JlabopartopHsble
3aHATHUS

Keiic-rexHonorumu:

- aHaJIM3 KOHKPETHBIX cuTyanuil mo temam: «llepmonnue-
ckuil 3akoH M [lepmonnueckas cuctemMa XMMHYECKHX 3Jie-
mentoB J[. . MenneneeBay, «Ctpoenue atoma. CTpoeHue
BenlecTBay, «llomumepsl. JlucnepcHble CUCTEMBDY, «XHUMHU-
YECKUE PEAKIIUI.

TexHomoruu mpodJIeMHOT0 00y4EHUS:

- rpynmnoBoe o0cykJeHue Bompoca o temam: «PacTBopbi»,
«OKHUCIINTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIUU. JIEKTPO-
XUMHUYECKHE Mpouecch», «OCHOBHBIE KJIacChl HEOpPraHUYe-
CKHX U OpPraHMYECKUX COEAMHEHMI», «XHUMHMSI DIEMEHTOBY,
«XuUMUs B )KU3HHU OOIIECTBAY
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3.2. TpeGoBaHMsA K MUHMMAJIbHOMY MATEPUATbHO-TEXHHYECKOMY 00ecreqyeHnI0

HaunmenoBanue 00beKTa, MOATBEPIKIAIOIIETO
HaJIMYUe MaTepHaIbHO-TEXHUIECKOTo obecrie-
YeHUs, C IepeyHeM
OCHOBHOT'O 000PYJOBaHUS

Anpec (MecTOmooKeHne) 00bEKTa,
MOJITBEPKIAOIIETO HATUMINE MaTepH-
aJbHO-TEXHUYECKOTO oOecTieueHUsI (¢
yKa3aHHEM HOMEpa TaKoTo 00BEKTa B
COOTBETCTBUH C JOKyMEHTaMH TIO TEX-

HUYECKON WHBEHTAPH3AIIHH)

YueOHast ayquTOpHs ISl IPOBEACHUS 3aHATUN
JICKIIMOHHOTO, CEMUHAPCKOTO0, JIaA00paTOPHOTO
TUNA, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOM
aTTecTaluu, KOHCynbTauuid «JlaGoparopus
XUMHW». KOMIUIEKT y4eOHON MeOenu, AeMOH-
CTpallMOHHOE O00OpyAOBaHUE, J1a0OpaTOpHOE
obOopynoBanue: (POTOKOIOPUMETPHI, KOHAYK-
TOMCETp, CTAJIarMOMETp, TUTPOBAJIBHBIC YCTa-
HOBKH, (DOTOMETp IJIaMEHHBIN, pepaKkToMeT-
PBL, IOJISIPUMETD, TIECOUHAsI OaHsl, BEChl TEXHU-
YecKue, PEeakTUBBI, JabopaTopHas nocyaa, pH-
MCTPHI, MAarHuTHBIC MEIIaJIKH, y‘l€6HO'
HarJIHbIe TOCOOUs, MPE3eHTAIMOHHOE 000-
pyIOBaHHME, HCIOJB3YeMOE  MPOrpPaMMHOE
obecrieuenne: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Yandex Browser / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice.

394087, Boponexckas 0061acth, T. Bo-
poHex, yi. Tumupsizesa, 1. 21, a. 104

YyeOHass ayauTOpUs JUJIT CaMOCTOSITEIILHOM
paboThI: KOMIUIEKT y4yeOHON MeOenH, JTeMOH-
CTPAIMOHHOE obopynoBaHue, y4eOHo-
HarJIIHBIE TTOCOOMS, KOMITBIOTEpHAs TEXHHUKa
C BO3MOXKHOCTBIO IOAKIIOUYEeHHUA K cetn "HH-
TepHeT" W obecreyeHueM JO0CTyna B 3JEK-
TPOHHYIO HH(OPMAITHOHHO-00Pa30BaATEIBHYIO
Cpelly, WCIOJb3yeMoe MpOorpaMMHOe oOecte-
yenue: MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic,
Yandex Browser / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

394087, Boponexckas 061acTh, T. Bo-
ponex, yi. Tumupszesa, a. 21, a. 103
(c 16.00 no 20.00)

3.3. UudopmanuoHHoe obecriedeHne 00ydeHus (TIepeueHb PEKOMEHIYEMbIX YUCOHBIX
n3aHuil, IHTepHeT-pecypcoB, AOMOIHUTEIBHON JIUTEPATYPHI)

OcHOBHBIE MCTOYHHUKH:

1. T'abpuensan, O. C. Xumus: 10 kmacc : 6a30Bbiid ypoBeHs : yueonuk / O. C. ['abpuensH.
- 7-e 3., ctep. - Mockaa: [Ipoda, 2019 .— 192 c.
2. T'abpuensn, O. C. Xumus: 11 xnacc: 6a30BbIii ypoBenb: yueonuk / O. C. ['abpuensH. -
6-e uzn., crep. - Mocksa: Jlpocda, 2019. - 224 c.
3. MaprteiHoBa, T.B. Xumus: ydeOHUK U HPaKTUKYM JJIsi CPEIHETO MPOPECCHOHAIBHOTO
obpazoBanus / T.B. MapteiHoBa, .B. Aptamonosa, E.b. I'ogyHoB; on obmieit penakuueii T.B.
MapTbIHOBOH. - 2-¢ u31., ucnup. u jom. - MockBa: U3natenserBo FOpaiit, 2020. — 368 c. - (ITpo-
(deccuonansHoe oOpazoBanue). Pexxum mocryna: 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/0DC98D86-0B6 A-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 TPUHIUIIBI [3JIEKTPOHHBIA pecypc]:
Yueonoe mocobue st CITO / MockBa B. B. - 2-e u3n. - DnektpoH. naH. - Mocksa: U3natens-

ctBo IOpaiir, 2020. - 143. - (IIpodeccuonanpHoe oOpa3oBanue). - Pexum moctyna:
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-ACA0-4528-8604-3E9A90347F3A>.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. MaxkcanoBa, JI.A. BbICOKOMOJIEKY/ISIpHBIE COEIMHEHUS W MaTepuasbl JUIsl MHUILEBOM
MIPOMBIIIICHHOCTH [3JIeKTpOHHBIH pecypc]: YueOnoe mocodbue st CIIO / Makcanosa JI A,
AropoBa O.K. — 2-e uzn. — DnexTpoH. naH. — Mocksa: M3natensctBo HOpaiit, 2020 .— 220
— (Ipodeccronanpuoe obOpazoBanue).— Pexum nocryma: 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/68 A3EF4F-FFC8-
41B9-BE3D-6DF1D6E34721>.

2. Anapues, A. W. O6mas u Heopranudeckas Xxumusi. JIabopaTopHbIi IPAKTUKYM [3IIEK-
TpoHHBIN pecypc]: YuebHoe mocodue st CIIO / AnmapueB A. U., Kazakosa A. A., IlleBHuipiaa
JI. B. — 2-¢ u3n., ucmp. u A0m.— DJIEeKTpoH. AaH. — Mocksa: M3marensctBo FOpaiit, 2019 .—
159 .— (TIpodeccuonansuoe obpazoBanue). — Pexxum pocrtyma: 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>

MeToanuyeckue u3IaHus

1. Metoaudeckue ykasaHHs JJII CAMOCTOSITEIBHON paboThl 1Mo aucuuruinHe "Xumus"
(cpennee obmiee oOpazoBaHue, MPOGUIbHAS TUCIUILIAHA) JUIsi 00YJarOIIMXCS 0 CTEIHaIbHO-
CTSIM CpeIHEero MpohecCHOHAILHOTO 00pa3oBaHus [ DIEKTPOHHBIH pecype| / BopoHexckuii roc-
yIapCTBEHHBIN arpapHblii yHUBEpcUTeET ; [cocT.: O. B. [IpsaxonoBa, O. B. Ileperonuas].— DOnek-
TpoH. TekcToBble AaH. (1 ¢aitn : 1051 KO) .— Boponex : Boponexckuil rocyaapcTBEHHBIN ar-
papHbIii yHUBepcuTeT, 2018 .— 3arnaBue ¢ TUTYJIbHOTO 3KkpaHa. — CBOOOJHBIN JOCTYI U3 UH-
tpacetu  BI'AY.—  TekcroBeii  ¢aitmn .—  Adobe Acrobat Reader 4.0 .—
<URL:http://catalog.vsau.ru/elib/metod/m146646.pdf>.

Iepuoanyeckue M3TaHusA:

1. BectHuk BOpOHEKCKOTO TOCYZapCTBEHHOTO arpapHOTO YHHBEPCHTETA: TEOpETHYe-
CKUI U Hay4HO-TIpaKTHUECKUH XypHas / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. Xypnan ananurudeckoit xumun / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

3. Kypnan ¢puznueckoit xumun / Poccuiickas akanemus Hayk - Mocksa: Hayka, 1934-

4. XvMUs U TEXHOJOTHS MHILEBbIX MPOIYKTOB [DIEKTpOHHBIN pecypc]: PedepaTuBublit
xypHan / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

Ilepeuens pecypcoB MH(POPMALHOHHO-TEJEKOMMYHUKAIIMOHHOI ceTn «HTepHeT»,
HeO00XO0IMMBIX /15l OCBOCHHS TUCHHUIIIMHBI.
1. DieKkTpoHHBIC TOJHOTEKCTOBBIE pecypchl Hayunoit Oubmmoreku BIAY  (http://
library.vsau.ru/)

IlepedyeHb JOKYMEHTOB, NOATBEPKAAIOIINX HAJHYHE/TIPABO UCMO0JIb30BAHUANUPPOBLIX (31EKTPOH-
HbIX) OubauoTeK, IbC
(3a mepuo 1, COOTBETCTBYIOMIUI CPOKY oNydeHus1 oOpazoBanust o OOIT)

Yueonnr  (Nem/m HanmeHoBaHMe T0KYMeHTa ¢ YKa3aHNeM PeKBH3UTOB Cpoxk neiicTBust

irosn

2021/2022 1. Kontpakt Ne 358/ ot 30.08.2021. (O5C «JIAHb») 24.09.2021 — 23.09.2022
2. Kontpakr Ne 775/1Y ot 29.12.2019. (3bC «ZNANIUM.COM») 01.01.2021 — 31.12.2021
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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

3. Kontpakt Ne 612/1Y ot 27.12.2021. (3bC «ZNANIUM.COM») 01.01.2022 — 31.12.2022
4. Kontpaxt Ne 341/]TY ot 05.08.2021. (35C FOPAIT — (CI10)) 01.08.2021 — 31.07.2022
5. Kontpakt Ne 340/1Y ot 05.08.2021. (35C FOPAIT — (BO)) 01.08.2021 — 31.07.2022
6. KonTpakt Ne 359-J1V ot 30.08.2021. OBC (3BC IPRbooks) 01.09.2021 — 30.09.2022
7. Kontpaxr Ne 710/TY ot 17.11.2020 (3BC E-library PYH3B) 01.01.2021 - 31.12.2021
8. Kontpakr Ne 561/1Y ot 07.12.2021 (9BC E-library PYHOB) 01.01.2022 - 31.12.2022
9. JloroBop Nel101/HOB/2097 ot 28.03.2017 (HanmonansHas snekrponnas [28.03.2017 - 28.03.2022
oudmoreka (HIB))
10. Kontpakt Ne 416/T ot 17.07.2019, DnextponHbie GopMbI yueo- 17.06.2019 — 16.07.2022
HuKoBH3IaTenbeTB «[IpocBenienney, «Pycckoe cioBoy, «poday,
«Benrana-I'pad» (CI10)
11. JTnmen3noHHbIH KoHTpakT Ne 0622/9B-19/466/11Y ot 02.07.2019 — 01.07.2022
02.07.2019(DnexTpoHHas OMOIMOTEKA U3IATENLCTBA «AKA-
nemusi») (CIIO)
12. JInnensnonnsiit koHTpakT Ne 761//1T ot 17.10.2019 (OnexrpoHHBIC 17.10.2019 - 16.10.2022
bopmbl
yaeOHHKOB m3aTenscTBa «IIpocserenuey) (CI10)
13 i(TC;ILTapaKT Ne 643/1YV ot 21.10.2020. (TepmuHan ymaJeHHOTO JO- 91.10.2020 — 21.10 2021
LIHCXB)
14. AKT BBO/Ia B DKCIUTyaTaluio DiaekTpoHHo# oubnuotekn BI'AY Ne 33 ot |beccpouno
19.01.2016
2022/2023 | 1. Kontpakt Ne 358/1Y ot 30.08.2021. (ObC «JIAHb») 24.09.2021 — 23.09.2022
2. Kontpakr Ne 612/1Y ot 27.12.2021. (35C «ZNANIUM.COM») 01.01.2022 — 31.12.2022
3. Kontpakt Ne 320/Y ot 04.08.2022. (35C IOPAIT — (BO)) 05.08.2022 — 04.08.2023
4. Kontpakr Ne 321/1Y ot 04.08.2022. (35C IOPAWT — (CI10)) 05.08.2022 —04.08.2023
5. KonTpakt Ne 334-J1V ot 30.08.2022. (3BC IPRbooks) 01.09.2022 — 31.08.2023
6. Kontpakr Ne 411-JTV ot 10.10.2022. (35C «JIAHb») 12.10.2022 - 11.10.2023
7. KonTpakt Ne 561/11Y ot 07.12.2021 (3BC E-library PYHDB) 01.01.2022 - 31.12.2022
8. JloroBop Nel101/H3B/2097 ot 28.03.2017 (HaunonansHast >7eKTpoOHHAS 28.03.2017 - 28.03.2022
oubnuotexka (HOB)) (MponoHTaIus 110
28.03.2027)
9. AKT BBOJIa B SKCILTyaTaIuio JIeKTpoHHOH 6nbmroTeku BI'AY Ne 33 ot [Beccpouno
19.01.2016
2. [IporpamMmMHOe oOecriedeHre 00IIero Ha3HAYCHUS
No HasBanue PasMmenienune
1 | Onepaunonnsie cucremsl MS Windows /Linux /Pex OC TIK B noxansHoOM cett B['AY
2 | Hakersr oducusix npunoxenuit MS Office / OpenOffice/LibreOffice 1K B nokansHo# cetn B[TAY
3 | Hporpamme qis pocmoTpa daitnos Adobe Reader / DjVu Reader IIK B nokansHoil cetu B'AY
4 | Bpaysepsi Suznexc Bpaysep / Mozilla Firefox / Microsoft Edge I1K B nokansHoi cetu B'AY
5 | AutuBupycuas nporpamma DrWeb ES I1K B nokansHoi cetu B'AY
6 | Iporpamma-apxusatop 7-Zip [IK B nokanbHOi cetn B'AY
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~

MynsTrMenua npourpsiBatenb MediaPlayer Classic

oo

[Tnardopma onnaiiH-oOyuenust eLearning server

9 | Cucrema xommbroTeproro tectupoBanus AST Test

DJIeKTPOHHbBbIE HCTOYHMKH ceTH HTepHeT o CBOOOAHBIM 10CTYIOM
1. Xumusi. 06pa3oBaTenbHbI CAalT A7 IIKOJIBHUKOB U CTYJEHTOB. — PeskuM gocrtyna:

http://hemi.wallst.ru/

2. Xumust on-line. — Pexxum noctyma: https://himija-online.ru/
3. Kypuan Xumus u Xumuku. — Pexxum noctymna: http://chemistry-chemists.com/
4. Caiir xadenpsl xumun BI'AY. — Pexxum nocryna: http://chemistry.vsau.ru/raboty-

studentov/
5.  DnexTpoHHas

oubnnoTeka

MaTepuajioB II0

http://www.chem.msu.su/rus/elibrary/

6. Bukunemus —
https://ru.wikipedia.org/

OHIUKJIIONICAWA  Ha

XUMHUHU. —

PYCCKOM  sI3BIKE. —

Pexum  nocrtyna:

Pexxum  nmocryna:

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJINHBbI
4.1. @®opmbl 1 MeTOAbI KOHTPOJISI U OLIEHKHU Pe3yJIbTAaTOB 00y4YeHHUs
Texkymui KOHTPOJIb YCIIEBAEMOCTH M OLIEHKA PE3yJbTaTOB OCBOCHUS JUCLHUILIUHBI OCY-
HIECTBIIACTCSA NIPENOJABATENIEM B IPOLIECCE NMPOBEACHUS MPAKTUYECKUX 3aHATUN M KOHTPOJIbHBIX
paboT, TeCTUpPOBaHUs, a TAaKXKE BBIMOJIHEHUS O0yJarOIIMMUCS MHIMBUAYAIBHBIX 33/JaHUH, PO-

€KTOB, UCCJIEIOBAHMUIA.

Pe3yabTaThl 00y4yeHus
(ocBOCHHBIC YMEHHS, YCBO-
€HHbIEe 3HAHMS)

®opMbI U MeTOAbI KOHTPOJISI U OLIEHKH Pe3yJIbTaTOB 00Yy-
YeHwust

YmMmenus:

dopMa KOHTPOJISA

IToxa3zarenn

YMETb 1aBaTh
KOJIMYECTBEHHBIC OLIEHKHU H
MIPOMU3BOANUTH PACUYETHI IO
XUMHAYECKHM (hopMyam u
ypaBHEHHSIM,;

Onenka pe3yabTaToB WHIUBU-
JlyaJIlbHOTO OMpOCa B YCTHOM U
MUChMEHHOU (hopMax
OneHka pe3yJabTaTOB
TPOJBHOU PabOTHI
OneHka pe3yabTaTOB TECTO-
BBIX 3aJIaHUN

OneHka pe3yabTaTOB 3aueTa,
JK3aMeHa

KOH-

o0pabaTbIBaTh, 00BICHATD
pe3yIIbTaThI TPOBEACHHBIX
OTIBITOB U JICNIATh BBIBOIBI;

Onenka pe3yabTaToB MHIAUBU-
JlyaJIbHOTO OMpPOCa B YCTHOM U
MUCBMEHHOU (hopMax
OueHka pe3ylbTaToOB
TPOJILHOW PabOTHI
OrneHka pe3ynbTaToB Jiabopa-
TOPHOU paboThI

KOH-

NPUMEHSTh METO/bI HAYYHOTO
no3HaHus (HaOJroIeHH e,
OITUCAHUE, U3MEPCHHUE) MTPU
pELIeHUH MPAKTHYECKUX
3aj1ad.

OreHka pe3yabTaTOB WHIUBH-
JyaJbHOTO OIpOca B YCTHOM U
MUCBMEHHOU (popmax
Onenka pe3ynbTaTOB
TPOJBHOU PabOTHI
Onenka pe3ynbTaToB TECTO-
BBIX 33/IaHUM

Onenka pe3yabTaToB Jiabopa-
TOPHOM paboTHI

KOH-

Pemwate 3agaum mo kommde-
CTBEHHOM OLICHKE M MTPOU3BOIUTH
pacdeTbl MO XUMHYECKHM (op-
MyJlaM M ypaBHEHHsIM; oOpaba-
TBIBaTh, OOBSCHSITH PE3YJIbTATHI
HPOBEJCHHBIX OIBITOB U JeJaTh
BBIBOJIBI; TPHUMEHSATH  METOJIbI
HAay4YHOTrO TMo3HaHus (HabOmroze-
HHE, ONKMCAHKE, U3MEPEHHE) TPH
PCIICHNH TPAKTHYECKHUX 33/1a4.

3HaHuA:

®opma KOHTpPOJISA

IToxa3zarenun

3HaHHUEC OCHOBOIIOJAararomnux

Onenka pe3ynbTaToB (pOH-

JIeMOHCTpUpPOBATh 3HAHUS OC-
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http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://www.chem.msu.su/rus/elibrary/
https://ru.wikipedia.org/

XUMHUYECKHUX NOHATHUH,
TEOPUH, 3aKOHOB U
3aKOHOMEPHOCTSM; YBEpEHHOE
M0JIb30BaHUE XUMHUYECKOU
TEPMHHOJIOTUEN U
CHUMBOJIMKO;

TQJIBHOTO OIpoca B YCTHOM U
NUCbMEHHOU (opmax
OueHka pe3ylbTaTOB
TPOJBHOU PabOTHI
OueHka pe3yJbTaTOB TECTO-
BBIX 3aJJaHUH

OueHka pe3ysbTaTOB 3ayeTa,
HK3aMeHa

KOH-

Onenka pe3ynbTaToB (PpOH-
TaJIbHOTO YCTHOTO OIpoca
OueHka pe3yJabTaTOB
TPOJILHOM pabOThI
OneHka pe3yabTaTOB TECTO-
BBIX 3aJaHUN

KOH-

HOBOTIOJIATAIOIIUX ~ XUMUYECKUX
MOHATHUM, TEOPU, 3aKOHOB M 3a-
KOHOMEPHOCTSIH; YBEPEHHOE
MOJb30BaHUE XUMHUYECKOU Tep-
MMHOJIOTUEN W  CHMBOJIMKOM;
dbopmynupoBaTh W 0OOCHOBEI-
BaTb MECTO XMMHU B COBpPEMEH-
HOM Hay4yHOM KapTHUHE MHpa, a
TaK)Ke poilb XUMUHU B (popmupo-
BaHUU Kpyrozopa ©u (yHKIHO-
HaJIbHOM I'PAMOTHOCTH YEJIOBEKa
IUISL PEIICHUsT MPaKTUIECKUX 3a-
Jlaq; XOPOIIIO 3HATh U COONI0/IaTh
MpaBHUja TEXHUKU O€30MacHOCTH
P HCIONb30BAHUU XHUMHYE-

OueHka pe3y/abTaToB BhIIOJ- | CKHX BCIICCTB.

HEHUS WH/IUBU/YaIbHOTO
IpOoeKTa

IpaBHJia TCXHUKHU
0€30I1aCHOCTH IIPH

HCIIOJB30BaHNU XUMHNYECCKUX

BCIICCTB.

OrneHka pe3yynbTaTOB BHITION-
HEeHUs J1a00paTOpHOM paboThI

4.2. Kputepuu oueHKH pe3ybTaTOB 00yUYeHUs

4.2.1 Kputepum olleHKH YCTHBIX H IHCbMEHHBIX 0TBETOB

Orenka

Kpurepuu

«OTIIMYHO»

CTaBHUTCS B Cllydac 3HAHUs, IOHUMAHUs, TITyOUHBI YCBOCHHS 00yda-
IOIIAMCSI BCEro o0beMa MPOrpaMMHOIO MaTepualia; YMEHHUs Bblie-
JISITh TJIABHBIC TOJO0XKCHUS B M3YYCHHOM MaTepHajie, Ha OCHOBAaHHH
bakToB M TMPHMEPOB 0000MIaTh, J€IaTh BBIBOIBI, YCTaHABIUBATH
MEKIIPEIMETHBIC U BHYTPUIIPCIMETHBIC CBSI3U, TBOPUYCCKU MPHME-
HSTh TOJyYCHHBIC 3HAHHWS B HE3HAKOMOH CHTYaI[MH; OTCYTCTBUSI
OMIKOOK ¥ HEAOYECTOB MPHU BOCHPOHM3BEACHUN M3YyYCHHOTO MaTepHa-
Ja, MPU YCTHBIX OTBETaX, YCTPAHEHHUS OTACIbHBIX HETOYHOCTEH C
MOMOIIBIO JOTIOJIHUTEIIBHBIX BOIPOCOB IPENoaBaTelisi; COOJto/Ie-
HUSI KYJIbTYPbl MUCBMEHHON M YCTHOW pedu, MpaBuil OGOpMIICHUSI
MMCHMEHHBIX PadoT.

«XOopouio»

CTaBUTCSA B CIy4ae 3HAHUSI BCErO M3YYEHHOTO MaTepHaja; yMEHHS
BBIJICJISTh IJIaBHbIE MOJOXKEHUS B U3yYEeHHOM MaTepualie, Ha OCHO-
BaHUU (AKTOB U MPUMEPOB 00001IaTh, JeNIaTh BHIBOJbI, YCTaHABIIH-
BaTh MEXIIPEJAMETHbIC U BHYTPHUIIPEIMETHBIE CBSA3H, IPUMEHSATH MO-
JydeHHbIE 3HAHUS Ha MPAKTUKE; HAINYME HE3HAUYUTENIbHBIX (HErpy-
ObIX) OMMOOK MpPU BOCIPOU3BEIECHUH H3YYEHHOTO MaTepHaja; Co-
OJIFOZICHHs] OCHOBHBIX IIPABMJI KYJbTYPbl IMCBMEHHOM U YCTHOM pe-
YH, IpaBUI 0POPMIICHHSI TMCbMEHHBIX padoT.

«YAOBJICTBOPUTEIIBHO»

CTaBUTCS B Cllyyac 3HaHHS U YCBOGHHUS MaTepuasia Ha YpPOBHE MHHHU-
MaJbHBIX TPeOOBAHUN NPOrpaMMBbl, 3aTPYJHEHHS] MPU CaAMOCTOS-
TETHHOM BOCIPOU3BEACHUH, HEOOXOAMMOCTH HE3HAYUTEIHHON I10-
MOILIM MpernojaBaTelisi; yMeHHUs: paboTaTh Ha YpOBHE BOCIPOHU3BE/E-
HUA, 3aTPyJHEHUS NPU OTBETAX Ha BUIOU3MEHECHHBIC BOIPOCHI,
Hanuuus 1-2 rpyObIX OmMOOK, HECKOJIBKUX HErpyObIX NMPH BOCIPO-
W3BEJICHUN W3YYEHHOTO MaTepuia; HE3HAYUTEITHbHOTO HECOOIIOICHUS
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OCHOBHBIX TNPaBWJI KYJIbTYpbl TUCBMEHHOW M YCTHOH pedu, MpaBUII
o opMIIeHHSs TMCEMEHHBIX padoT.

«HCYIOBJICTBOPUTCIIBHO»

CTaBUTCSl B Cllydyae 3HaHMA W YCBOCHHs y4eOHOro Marepuana Ha
YPOBHE HIKE MUHHMAJBHBIX TPEOOBAHHWI MPOTPaMMBbI; OTCYTCTBUS
yMeHHsI paboTaTh HAa YPOBHE BOCIPOU3BEICHUS, 3aTPYIHCHUS IMPHU
OTBETaX Ha CTaHIAPTHBIC BOMPOCHI; HAIWYHS HECKOJIBKHX TI'PYOBIX
OIMOOK, OOJBIIOTO YHCIA HETPYOBIX MPU BOCIPOHM3BEIACHUH H3Y-
YEHHOT'0 MaTepHaja; 3HaYuTeIbHOTO HECOOIIIOICHHSI OCHOBHBIX TIpa-
BUJI KYJIBTYpbl TTUCBbMEHHOW W YCTHOH pedd, MPaBHII OPOPMIICHHS
MUCHMEHHBIX paloT.

4.2.2 Kputepuu olleHKH TeCTUPOBAHMA

Orenka

OTiMynTeNnbHbIE MPU3HAKU Kpurepun

«3 », KYOAOBJICTBOPH-
TCIIBHO»

OOyuaromuiics BOCIPOU3BOIUT TEPMHU- | CTABUTCS MpPHU MPAaBUILHOM
HbI, OCHOBHBIE MOHSTHS, CIIOCOOCH y3Ha- | BHIIIOJHEHUU TECTOBOT'O
BaTh SI3bIKOBBIE SIBJICHUSI. 3amanns Ha 61-75%

«», «XOpOTIO»

OOyuaromuiics BBISBISIET B3aUMOCBSI3HU, | CTABUTCS MPU MPABUIHLHOM
KJaccu(pUIUpyeT, YHOPSAOYUBAET, WH- | BHIIOJHEHUU TECTOBOTO
TEPIPETUPYET, MPUMEHIET Ha TpPAKTUKE | 3ajaHus Ha 76-90%

IIPOMICHHBIN MaTepual.

«5 », KOTIIMYHO»

OO6yuaromuiicss aHaJIU3UPYeT, OLUEHUBA- | CTABUTCS NPU MPABUILHOM
€T, IIPOrHO3UPYET, KOHCTPYUPYET. BBITTOJIHCHHH OO0 yYarOIHM-

Ciad TECTOBOI'O 3aJdaHUsA Ha

91-100%
CTaBUTCS IIPU NPABUIBHOM
«W2» BBITNIOJTHEHUH TECTOBOI'O

3agaHus MeHee ueM Ha 60%

4.2.3 KpuTepuu olleHKH 3a4eTa

Ouenka 3K3aMeHaTopa, Kpurepun
YPOBEHD
«3auTeHo» OOyuaromuiicsi MOKa3aja JOCTATOYHBIE 3HAHUS OCHOBHBIX TOJIO-

JKEHUM y4eOHOM NUCIUIUIMHBI, YMEHHE CaMOCTOSITEIBHO pellaTh
KOHKpPETHBIE NPAaKTUYECKHE 3aJauM, IPEIyCMOTpEHHbIe paboueit
IIPOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEHA0OBAHHOU CIIPABOYHOMN
JUTEpaAType, yMEET NIPAaBUIIBHO OLICHUTD MOJyYEHHBIE PE3YIbTaThI

«He 3auTeno»

[Tpu oTBeTe 00yyarOLIErocs BBISIBUINCH CYIIECTBEHHBIE MPOOEIBI
B 3HAHUSIX OCHOBHBIX MOJOXECHUN y4eOHOW AMCUUIUINHBI, HEYME-
HUE C TIOMOILBIO MPENoAABaTENs MOJYUYUTh IPABUIBHOE PELICHUE
KOHKPETHON IIPAaKTUYECKOW 3aJa4d M3 4YHCIIA MPEAYCMOTPEHHBIX
paboueii mporpaMMoi y4eOHOM TUCIMILTAHBI

4.2.4 KpuTepuu olleHKH 3K3aMeHa

Onenka Kputepun
CTaBHUTCS B Cllydae 3HAHUWs, TOHUMAaHUs, TITyOUHBI YCBOCHHS 00yda-
IOLIMMCS BCEro o0beMa MPOTPaMMHOr0 MaTepuasa; yMEHUs Bblfe-
JSTHh TJIaBHBIE TIOJOXKEHUSI B M3YYEHHOM MaTepuaie, Ha OCHOBAaHHUH
«OTIIUYHOY (¢akTOB M NpUMEpPOB 0000IIATh, J1€1aTh BBIBOJBI, YCTaHABIMBATb

MCKIPECAMETHBIC U BHYTPHUIIPECAMCTHBIC CBSA3H, TBOPYCCKU ITPHUMC-
HATH TIOJIYUCHHBIC 3HAHUS B HE3HAaKOMOM CUTyallur, OTCYTCTBUA
OImuOOK U HEAOYCTOB IMPH BOCIPOU3BCACHUN M3YUCHHOT'O MaTCpHUa-
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Ja, IPU YCTHBIX OTBETaX, YCTPAHEHUS OTAEJbHBIX HETOUYHOCTEH C
MOMOIIIBIO JOTMOJHUTENBHBIX BOIPOCOB MPETNOIaBaTENs; COOJIOIe-
HUSL KYJIbTYpbl TUCBbMEHHOW U YCTHOM peud, IpaBHJI OPOPMIICHUS
MMCBMEHHBIX padoT.

«XOopouIo»

CTaBHUTCSl B Cllydae 3HAHUS BCETO M3YYEHHOTO MaTepuaya; yMEHHUs
BBIJICIISITH TJIaBHBIC MOJIOXKEHUSI B M3y4EHHOM Marepuanie, Ha OCHO-
BaHUM (DaKTOB U TPUMEPOB 00001IIaTh, I€TaTh BBIBOJbI, YCTAaHABIIH-
BaTh MEKIPEIMETHBIC U BHYTPUIIPEIMETHBIC CBS3H, IPUMEHSTH I10-
JyJYCHHBIC 3HAHUS HAa TPAKTUKE; HAIMYME HE3HAYUTENBHBIX (HErpy-
ObIX) OIMOOK MPH BOCIPOU3BEACHUHM HM3YYEHHOTO MaTepHaja; Co-
OJIOZICHNs OCHOBHBIX IPABHJI KYJIbTYPbl IHCBMEHHON M YCTHOM pe-
YH, IPaBWI 0POPMIICHUSI TUCHBMEHHBIX padoT.

«YHAOBJICTBOPUTCIIBHO»

CTaBUTCS B cllyyae 3HaHMs U YCBOGHHUS MaTepuayia Ha YpOBHE MHHHU-
MaJIbHBIX TPEOOBaHUN MPOrpaMMbl, 3aTPYAHEHUS IPU CAMOCTOS-
TEJIHHOM BOCIPOU3BEACHHH, HEOOXOAMMOCTH HE3HAUUTEIHHON I10-
MOILIM IIpenojaBaTelis; yMEHHUsl paboTaTh Ha YpOBHE BOCIPOM3BE/E-
HUS, 3aTPyJHEHHUs] TpPHU OTBETaX Ha BUJOM3MEHEHHBIC BOIPOCHI,
Hamuuus 1-2 rpyOBIX OMMOOK, HECKOJIBKUX HErpyOBIX MPH BOCIPO-
W3BEICHUU W3YUYEHHOTO MaTepuiia; HE3HAYUTEIHHOT'O HECOOTIOACHUS
OCHOBHBIX IMPaBWJI KYJIBTYPhl MHCBMEHHON W YCTHOW peYH, TPABHII
oQopmIIeHHs TMCEMEHHBIX paboT.

«HCYIOOBJICTBOPUTCIIBHO»

CTaBUTCS B ClIydae 3HAHHWS M YCBOCHHs y4eOHOTO MaTepuaia Ha
YPOBHE HIDKE MUHUMAIBHBIX TPEOOBaHUI MPOTpaMMBbl; OTCYTCTBHS
yMeHHsI padoTaTh HAa yYPOBHE BOCIPOU3BEICHUS, 3aTPYIHCHUS MPHU
OTBETaxX Ha CTaHIAPTHBIC BOMPOCHI; HAIWYHS HECKOJIBKHX TI'PyOBIX
OIMOOK, OOJBIIOTO YMCIA HETPYOBIX MPU BOCIPOHM3BEIACHUM H3Y-
YEHHOT0 MaTepHaja; 3HaYUTeIbHOTO HECOOIIIOICHHSI OCHOBHBIX Tpa-
BUJI KYJIBTYphl TTUCHbMEHHOW W YCTHOH pedd, NPaBHI OPOPMIICHHS
MUCHMEHHBIX paloT.

4.2.6 Kputepuu oleHKHM NMPOEKTOB

OueHka sK3aMeHarTopa, Kpurepun
YPOBEHb
«3auTeHO» OOyuaromuiicst 1MokKa3aja JIO0CTATOYHbIE 3HAHMUSI OCHOBHBIX MOJIO-

KEHUH yueOHOW TUCIUIUIMHBL, YMEHHE CaMOCTOSITEIIbHO pellaTh
KOHKPETHBIE MPAKTUYECKHE 3aJaud, MPETyCMOTpPEHHbIE pabodeit
MPOrPaMMOM, OPUEHTHPOBATHCSA B PEKOMEHI0BAaHHOM CIIPaBOYHOM
JIATEPATYPE, YMEET IIPABUILHO OLIEHUTH OJIYy4YEHHBIE PE3YIbTATEI

«He 3aureno»

[Tpu oTBeTe 00YUAIOLIETOCS BBISBUINCH CYIIECTBEHHBIE MPOOEIBI
B 3HAHHUSX OCHOBHBIX TOJIOKCHUH YIeOHOUW TUCIUTUIMHEI, HEyMe-
HUE C MOMOIIBIO NPENoAaBaTeNs MOTYYUTh MPABIIIBHOE PEIICHHE
KOHKPETHOW TPAKTUYECKOH 3a/layd M3 YHCiIa MPEeIyCMOTPEHHBIX
paboyeil mporpaMMoi ya4eOHON TUCIUTUTHHBI
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4.3. OueHoYHbIE CPeICTBA /1JIs1 MPOBeIeHUS TEKYEro KOHTPOJIS yCleBaeMOCTH

4.3.1. TecToBBIC 3aMaHUSA
Pa3pen.l. Oprannyeckasi XumMus.

1. Opranudeckast XuMUsi — 3TO XUMHUSI COETMHECHU:
a) yriepoa;

0) asora;

B) KHCIIOPOJIA;

I) XJI0pa.

2. IlpenenbHble YrIeBOAOPOAB! XapaKTEPU3YIOTCS HATHUUEM:
a) KpaTHBIX ¥ apOMaTHUYECKOT0 THIA CBA3EH;

0) OTMHApHBIX CBA3CH;

B) KpaTHBIX CBS3EH;

I') apOMAaTUYECKOTO TUIIA CBS3H.

3. CiupThl ¥ PEHOIBI colepKaT (YHKIIMOHATBHYIO TPYIITY:
a) -OH; 6) -COOH;
B) -C=N; r) >C=0.

4. Ha3zBaHue ankaHy JaeTcs M0 BEJIUYUHE:

a) caMOM IJTMHHOM LlenH YIIepoIHbIX aTOMOB;
0) camoif KOPOTKOM LIENH YrIIePOIHBIX aATOMOB;
B) CaMbIX MEJIKUX PaJIlKaJoB;

') OOKOBBIX LIETIEN.

5. Monekyna 3ThHa (aleTUJIeHa) COAECPHKUT:
a) OIHY T-CBSI3b;

0) I1Be T-CBA3M;

B) TOJIBKO G-CBSI3H;

T') TPU TT-CBSI3U.

6. 13 kakoro cnupTa MO>KHO ITPH OKUCIICHUH MOTYIUTh aJIbJCTH?
a) METaHOJL;

0) pomnaHoi-2;

B) IEHTAHO-3;

r) 2-MeTHI0yTaHOI-2.

7.C aMMHayHBIM PacTBOPOM OKcHa cepedpa He B3auMOICHCTBYET:
a) TJII0K03a;

0) MaJIbTO3a;

B) IIpOIIaHAJIb;

') YKCYCHasl KHCJIOTa.

8. Kakas xapOOHOBas KMCIIOTa HE BXOJIUT B COCTAB KUPOB?
a) NaJIbMUTHUHOBAS;

0) creapuHOBasi,

B) YKCYCHas;

T') OJICUHOBASI.
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8. DraHon o0pa3yeT alKOTrOJISATHI C:
a) Na;

6) NaOH,;

B) Ca0;

r) Cu(OH),.

9. Kakoe 13 mpuBeICHHBIX COSAMHEHUI BCTYMACT B PEAKIIUIO “cepedpsHOro 3epkaa’?
a) YKCyCHasl KHCIIOTa;

0) MeTaHaJIb;

B) OyraHon-1;

I') IPOIIAHOH.

10. B kakoe MOJIOKEHHE apOMAaTHYECKOrO KOJIbIAa BBOJUTCS HUTPOTPYIIIA MPH HUTPOBAHHUU
ToJIyona?

a) OPTO-TIOJIOKEHUE;

0) MeTa-ToI0XKEeHHE;

B) mapa-moJ0KeHHE;

I') OpPTO- ¥ Napa-TI0JI0KEHUS.

11. B pe3ynbraTe Kakol peakuuu 00pa3zyercs CIOKHBIN 3(pup?
a) arepudukanuu;

0) cnMpPTOBOrO OPOXKEHUS;

B) THAPUPOBAHUS;

') OKHCJICHHUS.

12. Kax Ha3bIBaeTcs JaHHOE coenuHeHue mo HomeHnknatype MIOITAK:
CH;— ﬁ — CH, — (,:H — CHs;

a) 2-MeTWINCHTaHOH-4, O CH;s

0) 4-MeTUINCHTaHOH-2,;

B) 2-METWJINIPONIAHON-4;
) 4-MEeTUIINCHTaHAIIb.

13. IIpu okucneHuu anpaeruaa oopasyercs:
a) IepBUYHBIN CIHPT;

0) BTOPUYHBIN CITUPT;

B) CIIOXKHBIH 3(up;

') KapOOHOBAsI KMCIIOTA.

14. Onpenenure Kakoe U3 YKa3aHHBIX BEIIECTB HE Oy/IET pearupoBath ¢ THAPOKCHIOM
HaTpua?

a) IpOMaHOBas KMCIIOTa;

0) xJI0paTaH;

B) (beHo;

T) TICHTaHOJI-2.
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15. BzaumoeicTBiE C KaKMM U3 TIPUBEJICHHBIX COSAUHEHUH SBIISIETCS KaUeCTBEHHOMN
peakiei Ha anbAeruabl?

a) ammuavHbIi pactBop Ag,0;

6) NaOH,;

B) Bro;

r) PCls.

16. I1pu HUTPOBAHUM KAKOTO CIIMPTa 00pa3yeTcsi B3pHIBYATOE BELIECTBO?
a) mpomnaHoi-1;

0) mponantpuon-1,2,3;

B) IIpomananoi-1,2;

r) nponanauon-1,1.

17. Kakoe BelecTBO MOXKHO NOJYyYUTh NPHU MIEJIOYHOM THIAPOJIM3E TPUIIAIbMHUTHHA?
a) BOJIa;

0) maJTbMUTHHOBASI KHCJIOTA;

B) MaJbMHUTAT HATPHUS;

I') TUAPOKCHUJT HATPHUSL.

18. B3aumoneiicTBrEe ¢ KaKUM U3 NPUBEICHHBIX COCTUHEHUH SIBIISICTCS KAUE€CTBEHHOM
peakuueil Ha MHOTOaTOMHBIE CITUPTHI?

a) amMHuauHbIi pacTBop AQ20;

6) NaOH,;

B) Bro;

r) Cu(OH),.

19. 40 % BoAHBII pacTBOpP KaKOIro M3 MPUBEIECHHBIX BELIECTB Ha3bIBAIOT (hOPMAIUHOM?
a) MeTaHaJs;

0) sTaHas;

B) IponaHas;

T') IPOTaHOHA.

20. Kakyro ¢popmyny umeer peHomn?

a) H(|:/6H\C|Z—CH2— OH X Cl:Hz—ﬁ:H—ﬁ:Hz

HG"_CH OH OH OH
C
HC|I/O —OH

B) CHz;—CH,OH r) HC—_CH

C
21. Kakoe u3 mpuBeeHHBIX BEIIECTB OyIET BCTYNATh B PEAKIIMIO TTOJUKOHICHCAINH?
a) ATaH;
0) oTeH;
B) ATAHOII;
T') 3TaHaJb.

35



22. Kakast u3 IpUBEICHHBIX KUCIIOT SIBISIETCS HETPEICTHHOMN IByXOCHOBHO?
a) MacJsHasi;

0) MaJloHOBAS;

B) METAKpUJIOBas;

') MaJ€MHOBAs.

23. PacTBOp KaKoOro COCIMHEHUS B BOJIC HA3BIBAIOT KapOOJIIOBOM KHCIOTOM?
a) 3TUJIOBOTO CIMPTA;

0) OEH3WJIOBOTO CITUPTA;

B) TUIMLIEPUHA;

r) eHona.

24. Kakoe coequHeHne 00pa3yeTcs Mpu THAPUPOBAHUH TPOMaHOHA?
a) npomnaxoii-1;

0) mpomnaHoi-2;

B) IIpONaHalIb;

T') MpOTaH.

25. Kakoe coeaunenue o0Opa3yercs Mpu OKUCICHUH STUIOBOTO CIpTa’?
a) MypaBbUHBIN aJIbJACTHI;

0) YKCYCHBII allbJIeTU/I;

B) TIPOITMOHOBBIN aJIbICTH];

T') alleTOH.

26. Uto Takoe Kupbi?

a) COJIM IIEJIOYHBIX METAJJIOB BHICIINX KapOOHOBBIX KHCIIOT,

0) mpocThie 3Pl MHOTOATOMHBIX CIIHPTOB;

B) BBICOKOMOJICKYJISIPHBIE COSIMHEHUS, COCTOSIINE M3 OOJIBIIOTO YUCIIA OCTATKOB TIFOKO3BI;
I') CMECH CIIOKHBIX 3()UPOB IIIUIIEPHHA U BBICIIUX KapOOHOBBIX KHCIIOT.

30. IlepBbIif mpeacTaBUTETH TOMOJIOTHYECKOTO PsiAa MPeAeTbHBIX YTIIEBOJAOPOIOB — ATO:
a) MpoTIaH;

0) mMeTaH;

B) OTEH,;

T) 9TUH.

31. BzaumopelcTBE ¢ KaKUM U3 MPUBEIEHHBIX COCTUHEHUH SIBJIIETCS KaUeCTBEHHOM
peakiueit Ha GpeHoIIbI?

a) ammuauHbli pactBop AQ20;

6) NaOH,;

B) FeCls;

r) Cu(OH),.

32. Kakyro ¢hopMyily IMEET STHIIOBBIA CITUPT?
a) CH3OH;

0) CH3;CH,0OH,;

B) CH3;COOH,;

P) (NH2)2CO
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33. Jlns1 aTeHa He XapaKTepeHbl peakiuu
a) IPUCOSTUHEHUS

0) OKHCIICHUS

B) 3aMEIICHUS

') IOJUMEPU3ALIUU

34. B peakuuio “cepeOpsHOro 3epkana’ BCTyMaeT
a) YKCyCHasl KCJIOTa

0) MeTaHaJIb

B) OyraHon-1

I') IPONIaHOH

35. MoHocaxapusl — 3TO

a) MHOTOATOMHBIE aJIbJETU0- UIH KETOCITUPTHI

0) ciokHBIE YPHUPHI TTUIEPUHA U BBICIINX KAPOOHOBBIX KUCIOT

B) COJIM IIEJIOYHBIX METAJUIOB BBICIINX KAPOOHOBBIX KUCIIOT

r) npupoansie BMC, cocrosiiiye u3 0CTaTKoB 0.-aMMHOKHUCIIOT, CBSI3aHHBIX NENTHIHOMN CBSI3bIO

36. [Ipu oxucneHnn anpaeruaa oopasyercs
a) MEePBUYHBII CIIUPT

0) BTOpUYHBIN CIIUPT

B) CJIOXKHBIH 3up

') KapOOHOBAsl KUCJIOTA

37. B cocTaB )XHpPOB HE BXOJIUT
a) MaJTbMUTHHOBAS KHCIOTA

0) cTreapuHOBasE KUCJIOTA

B) YKCYCHasi KUCJIOTa

') OJIEUHOBAsI KHCIIOTA

38. B peakumto sTepuUKaIIK BCTYAET
a) MpoIaHaib

0) Oenzon

B) 3TAHOJ

r) OyTaHOH

39. Ilpoman He B3aMMOJICHCTBYET C
a) Cl, (cBer)

0) HNO3

B) Br,

r) CH;COOH

40. benku — 3710

a) MHOT'0AaTOMHBIC aJIbACTUAO0- WU KECTOCITUPTBI

0) cioXkHBIC A(UPHI TIUIEPUHA W BHICITUX KAPOOHOBBIX KHCJIOT

B) COJIM IICJIOYHBIX METAJIJIOB BBICIIIUX Kap60HOBBIX KHCJIOT

r) npupoansie BMC, cocrosiue u3 OCTaTKOB 0.-aMHUHOKHUCJIOT, CBSI3aHHBIX MENTHIHON CBS3bIO

41. ITo npaBury MapKOBHUKOBA B3aMMOJICHCTBYET
a) OyTeH-2

0) oTeH

B) OyTuH-2
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r) OyreH-1

42. TIpu runponuse kpaxmaia oopasyeTcs
a) 0-TJIFOKO3a

0) B-rmoko3a

B) O-raJIaKTO3a

r) B-dppykrosa

43. T'nuuepun umeet Gopmyny
a) C6H5-CH2-OH

0) CH3-CH,-OH

B) CH,(OH)-CH(OH)-CH,(OH)
r) CsHs-OH

44. MoueBuHa UMEET CTPYKTYPHYIO (OpPMYITY
a) NHQ—CO—NHQ

6) CH;—CO—NH;

B) CH;—CO—0O—CO—CHj3;

F) CH3—CO—O—C2H5

45. AnkeH, cojiepKaliuil B CTPYKTYpE IIEMOUKY U3 TPEX aTOMOB yTiepojia — 3TO:
a) IporeH

0) nmeHTeH

B) TICHTUH

r) OyTreH

46. B coctaB TBep0T0 KHUPa BXOIUT
a) OeH30IHas KHCIIOTa

0) yKCyCHasi KUCII0Ta

B) CT€apUHOBasl KUCJIOTA

') MOJIOYHAsI KUCJIOTa

47. B cocTaB ®HUAKOTO KUPA BXOJIUT
a) MypaBbHHasl KUCJIOTa

0) oJeMHOBAs KHCIIOTA

B) Il1aBeJIeBast KUCIOTA

I') NaJbMUTHHOBAs KHCIIOTA

48. Conu kapOOHOBBIX KUCIIOT 00pa3yoTCs IPH ICHCTBUH
a) C|2

6) NaOH

B) HCN

r) HBr

49. B cocTaB OEJIKOB BXOIUT
a) OCH30IHas KHCIIOTa

0) maBesieBast KHCJIOTa

B) CTEapUHOBAs KUCIIOTa

I') aMUHOYKCYCHas KUCJIOTa

50. K nmpocTeiM caxapam (MOHOCaxapuiamMm) OTHOCHTCS
a) IJII0K03a
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0) caxapo3a
B) Kpaxmai
') MaJbTO3a.

Pa3zgesn.2. O0mas n HeopraHuvecKasi XuMHs.

1. ®opmyna okcuaa Kaus:

a) HNOg; B) K,0;

0) Cao; r) KOH.

2. IlpuBeuTe Ha3BaHME BElIeCTBA, XUMHUYeckas popmyia koroporo, AlCls:
a) KapOOHAT HATPHS; B) XJIOPHJI aTFOMUHUS;

0) cynbdaT Kanblus; ') OKCH/T aJTFOMUHUS.

3. Ilemounto sBasSETCS:

a) K;0; B) CaSOy,

6) HNO3; r) NaOH.

4. Cepnas xuciora umeet Gopmyy:

a) HNO3; B) HzSO4;

6) H2803; F) HCI.

5. OCHOBHBIM OKCHJIOM SIBJISIETCSI:

a) COz; B) NaZO;

0) SOg; r) P20s.

6. K mpocTsIM BemiecTBaM OTHOCHUTCSI:

a) COy; B) HCI;

0) Og; r) KNO:s.

7. CHOXHBIM BEIIECTBOM SIBIISIECTCSI:

a) No; B) Al;

0) Oy; r) KNOs.

8. Hazosute mannoe coequaenue SO3?
a) OKCHJI CEpHI; B) cepa;
0) cepHas KMCIIOTa; I') TUAPOKCHU/T HATPHSI.

9. Kucnota, koTopas SBIsIETCS HECTOWKOW M JIETKO Pa3liaraeTcsi C BBIIEICHUEM YTIIEKHACIOTO
rasza — 37To:

a) HCI; B) H,COg;

0) H,SOy; r) HNOs.

10. Oxcuny KanbIUsi COOTBETCTBYET (popMmyiia:

a) Ky0; B) K;03;

0) Ca,0; r) CaO.

11. Ipu qucconnanyu OKCHIa aTFOMUHUS 00pa3yIOTCs HOHBIL:
a) AI*" 1 30H; B) H u AI*";

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

12. TIpu B3aumoneiicTBuun okcuaa cepol( V1) ¢ Bogoit oOpasyercs:
a) HCI, B) NaOH;
6) H,SOy; F) Na,SO;,.
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13. Yrnekucnomy razy COOTBETCTBYET popMyna:
a) HCI; B) NaOH,;
0) K3POy; r) CO,.

14. Tlpu B3aUMOAECHCTBUU OKCHJIA KaJIHsI C YTIEKHUCIIBIM ra3zoM (okcunoMm yraepoaa(1V)) odpasy-
eTcs:

a) KC', B) KZSO4;

0) K,COg; r) K3PO,.

15. Tlpu TepmudeckoM pa3oKeHUH THAPOKCHIa MarHUs 00pa3yroTCs:

a) K;O u COy; 6) MgO u H,0; B) CaO u SOg3; r) MgO u CO,.
16. Tlpu B3auMoIeHCTBUM OKCHIA KAJIBITUS U XJIOPOBOIOPOIHOM (COJISTHOM) KMCIIOTHI 00Pa3yrOTCS:
a) C&COgl; B) K>SO, HzT;

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

17. K CUJIBHBIM 3JI€KTPOJIUTAM OTHOCUTCS:

a) HCI; B) CH3COOH,;

6) H2C03; F) HzSiO3.

18. Tlpu quccormanuy cepHOM KUCIOTHI 00pa3yroTCs:

a) H 1 SO, ; B) Na* u OH " ;

6) 2H" u SO,*; r) H 1 NOs

19. duccommarus — 3TO mpolLecc:

a) B3aUMOJICUCTBUS KUCIOTHI C OCHOBAHUEM;
0) pacraja BelecTBa Ha HOHBL;

B) YCKOPEHHS XUMHUECKON PEeaKIIH;

r) 00pa3oBaHUs KOMIUIEKCHOTO HOHA.

20. Oxkcungsl — 910:

a) MPOCTHIE BEIIECTBA HEMETAILIBI;

0) CJI0)HBIE BEUIECTBA, COCTOSIIINE U3 2-X AIEMEHTOB, OJUH U3 KOTOPHIX KHCIOPOI;

B) CJIO’KHBIE BEIIECTBA, COCTOAIINE U3 KATHOHOB BOJIOPO/Ia U aHUOHOB KHUCJIIOTHBIX OCTaTKOB;
T') IPOCTHIEC BEIIECTBA METAJLIHI.

21. Kucaora HNO; na3seiBaercs:
a) CoJIsSHAs, B) a30THCTAas,
0) a3oTHas; T) cepHasl.

22. Conu cepHOM KUCIOThI Ha3bIBAIOTCS:
a) XJIOPHIbI; 0) cynpbuabl; B) Cylb(aThl; I) CYIb(UTHI.

23. AMOTEPHBIM OKCHJIOM SIBIISICTCS:

a) COy; B) Na,0;

6) H.0; r) ZnO.

24. K menoyaM OTHOCUTCS:

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

0) Mg(OH)y; r) NaOH.

25. Tlpu B3auMoOEHCTBUM OKCHJIA HATPHS C BOJOU 00paszyercs:
a) HCI; B) NaOH,;

0) HySOu; r) Na(OH),.
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26. TIpu muccormaliiy XJI0puaa HaTpuUsi 00pa3yroTCs:

a) Na* u OH;
6) Na"uCl;

B) K" u Cl’;
r) 2Na" u SO, .

27. Ilpu B3aMOJEHCTBUH CEPHOM KHCIOTHI C OKCHUIIOM HAaTpHs 00pa3yrOTC:

a) Na,SO, u H,0;
6) Na2C03I/I H,0:

28. K KHCJIIBIM COJIIM OTHOCHT:

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

a) NaxSOy; B) MgOHCI;

0) KHCOg; r) Na[AI(OH),].
29. K OCHOBHBIM COJISIM OTHOCSIT:

a) Na,SOy; B) MgOHC|,

0) KHCO;3; r) Na[AlI(OH),].
30. ®opMyiia THIPOKCHIA KATBITUS:

a) Ky0; B) KOH,;

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

31. HepactBoprMmOiil B BOJI€ KUCITOTOM SIBJIACTCS:

a) HCI; B) HySiOs;

6) H,SOy; F) HN03

32. K menoyam He OTHOCUTCS:

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

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

33. Katronbl Mmaraus u cyinbhaT-aHHOHBI 00Pa3yOTCs MIPH TUCCOIMALIINH:
a) MnSOy; B) Cu(NO3)y;

6) MgCly; r) MgSO,.

34. B peakuuio HEHTpaIn3alnuy BCTYMAOT:

a) OKCHUJ M BOJIa;
0) OKCHJI U KHCJIOTA;

35. I'maponn3y He moABEpraeTcs:

a) CU(NO3)2; B) KzSO4;
0) NazPOy; r) CH3COONHq,.
36. Ilpu auccornpayy TuIpoKCUIa Kaimst 00pa3yroTCsi:
a) H 1 OH; B) K" 'uOH:
6) Ca” u OH; r) H n S04~
37. MonsipHasi KOHIICHTPAIHSI PACTBOPOB PACCUUTHIBACTCS 1O (hopMyIIe:
Omeemul:
m — _
a) a)(g — 6a) — M -100% : 6) CM — m(6 661) :
m(e — ea) M (6 —6a) -V (p — pa)
B)T (6 —6a) = M ; r) pH= —|gCH+
V(p — pa)
38. KHuCI0THBIM OKCHIOM SIBIISIETCS:
a) COy; 6) Cao; B) Na,O:; F) Aleg.

B) COJIb U IIEJIOYb;
') KACJIOTA U IIEI0Yb.
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39. Conu a30THOM KUCJIOTHI HAa3bIBAIOTCA:
a) XJIOPHJIBI; B) CyJlb(aThl;
0) HUTpATHI, I') KapOOHATBI.

40. Coyu COIIAHOM KUCIOTEI HAa3bIBAIOTC
a) HUTpPATHI, B) cynb(aThl;

0) XJIOpHUIBI, r) dpocdaTsl.

41. K cpeiHUM COJISIM OTHOCSIT:

a) Na,SOy; B) MgOHCI;

0) KHCOg; r) Na[AlI(OH),].
42. Comu ocdartel oOpasyerT:

a) H3POy; B) HCI;

6) HNOg; r) H,SO,.

43, [llenouun — 3T0:

a) — 9TO HEPACTBOPUMBIC OCHOBAHWUS,

0) — 9TO pacTBOPUMBIC OCHOBAHHS,

B) — 9TO MPOAYKTHI B3aUMOJICHCTBHS MTPOCTHIX BEIIECTB C KUCIOPOIOM;
I') — 3TO MPOCTHIE BEIIECTBA.

44. TTpu B3aMMOJICCTBUU COJITHON KHCIIOTHI C THAPOKCHUIOM Oapus 00pa3yroTcs:

a) BaSO,u H,0:; B) Ba(N03)2 u H,0:;
6) BaC|2H H,O:; F) BaC|2 u HzT.
45. Kuciora, koTopast 00pa3yeT CoJId HUTPATHI —3TO:

a) HCI; B) H2Si0s;

6) HNOg, F) H2804.

46. PazbaBneHHas cepHasi KUCIOTa B3aUMOJICHCTBYET C:

a) Mg; B) AQ;

0) Cu; r) Au.

47. CepoBOoZOpOHAs KUCIIOTa 00pa3yeT CoJu:

a) cynbdartsr, B) CyIb(QUIbI;
0) cynbuTHI; T') XJIOPHUJIBI.

47. MaccoBas A0JI1 paCTBOPCHHOI'O BCHICCTBA PACCUUTBHIBACTCS 110 (bopMyne:

a)w(e—e6a) = M -100% ;
m(p — pa)
6)C,, — m(e — 6a) :
M (e —6a) -V (p — pa)
V(p— pa)
r) pH=-1gCy"
48. CUIbHBIM OKHCIUTEIIEM SIBIISIETCS:
a) H,0; B) Hy;
6) K2CI’207; r) Mg.
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49. T'uaponus — 3TO Mpolecc:

a) B3aUMOJICHCTBUS KUCIOTHI C OCHOBAaHUEM;
0) pacmaja BelecTBa Ha NOHHI,

B) YCKOPEHHSI XUMUYECKOM peaKkiuy;

') B3aUMOJICHCTBHUS BEIIECTB C BOJIOM.

50.pH=78B........... cperne.

a) KUCTIOM;

0) HeHTpalIbHOM;

B) IIEJIOYHOM;

I') OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOM.

51. OKucIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIIMH — 3TO PEAKIIHU:
a) mpoTeKarolre 6e3 N3MEHEHHs CTETICHN OKHCIICHHUS;

0) IpOTEKAKIIUE C U3MECHECHUEM CTEIICHH OKHCIICHHS,

B) mpoTeKaronye 6e3 n3mMenenus pH;

T') IPOTEKAIOIINE MEKIY KHCIOTOW U OCHOBAHUEM.

52.pH=12B ............ cpeze.

a) KUCTIOM;

0) HeHTpalIbHOM;

B) IIEJIOYHOM;

I') OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM.

53. T'maponms mo katuony (kucinas cpena, pH<7) mporekaet B pacTBOpE CONH:

a) MgCly; B) KClI;

6) NaNOg; F) Na,SO,.
S4.pH=1B.......... cpere.

a) KUCTIOM;

0) HeHTpalIbHOM;
B) IIEJIOYHOM;
T') OKUCJIUTEIbHO-BOCCTAHOBHTEIILHOM.

55. B HeliTpanbHOM cpejie BOAOPOIHBIN MTOKa3aTeNIh PABEH:

a)0; B) 7,

0) 1; r) 10.

56. [Ipu nucconmanuu HUTpaTa MarHusi 00pPa3yroTCs:

a) Mg~ u SO, ; B) Mg®* 1 2NO; ;
6) Mg®* 1 20H ; r) Mg* u 2NO, .

57. B peakiun: Cu + 4HNO; (konir) — Cu(NO3), + 2NO,1 + 2H,0 BoccTaHOBUTEIH OTAACT .....
3JIEKTPOHOB.

a) 1g; B) 3¢;

0) 28; r) 48.

58. K KOMIUIEKCHBIM COCTUHEHUSIM OTHOCUTCSI:

a) Hy0; B) NaOH;

6) H,SOy r) K3[Zn(OH),4].
59. CHIbHBIM BOCCTaHOBUTEIIEM SIBIISICTCSL:

a) Mg; B) Hy0;

0) HySOy; r) HNO:s.
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60. TIpu B3aMMOENHCTBIM COJITHOM KUCIIOTHI C IIMHKOM 00pa3yroTcs:
a) ZnC|2H HQT, B) ZnC|2H H,0;
6) ZNSO4 1 Hy0: r) ZNSO4 1 Hy1.

4.3.2. Bonpocsl 1J11 KOHTPOJIbHBIX padoT
Pa3nen.l. Opranuveckass Xummusi.

Teopus cTpOeHUI OPraHNYECKUX COETNHEHNUN

Bapuanrt 1

1. IlpeameT opraHUYeCKON XUMHUH, €€ 3HaUEHHE B HAPOJHOM XO3SMCTBE U CBSA3h C OMOJIO-
TUYeCKUMH auciuruinHaMu. [IpuBeante mpumepsl HauOoaee BaXKHBIX B OMOIOTHYECKOM OTHO-
LIEHUH OPTaHUYECKUX COeTMHEHUH (KUCIIOT, 5KUPOB, YTIEBOIOB).

2. V3nokuTe MPHUHIUIEI KIacCU(DUKAIINE OPraHUYeCKUX COCIUHEHUH, MPUBEIUTE COOT-
BETCTBYIOIINE TPUMEPBHI.

3. Uro HazpIBaeTcs roMosiornueckuM psgoM? [IpuBenure mpuMepbl TOMOJIOTUYECKUX Psi-
JIOB TPEJIENbHBIX YIIEBOJIOPOAOB, MPEAETbHBIX OJJHOATOMHBIX CIUPTOB, HEMPEICIbHBIX ajbJe-
TUIOB.

4. Yto Ha3bIBaeTCs o - U 7 -CBA3bI0? OnpeenuTe KOJIMUECTBO U XapaKTep CBsA3eH B ATaHe,
JTEHE, STHHE.

5. OnumuTe MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl OpPraHMYeCKUX COEJUHEHHH (cTe-
peoxumudeckas reopusi). Mi300pa3ure mpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI METaHA U TaHAa.

Bapuant 2

1. M3noxkute OCHOBHBIE TMOJIOKEHUSI TEOPUH XUMUYECKOTro cTpoeHus. Hanummmre cokpa-
IICHHBIE CTPYKTYpHBbIE (DOPMYIBI BCEX M30MEPOB T'€KCaHa M HA30BUTE MX MO MEXKIYHAPOIHOMN
Homenkiatype MIOTTAK

2. [lepeuncnure U3BECTHHIE BaM KJIacChl OPraHUYECKUX BEILECTB, IPUBEIUTE MPUMEPHI.
Boinenute ¢pyHKIIMOHATBHBIEC TPYIIIHI.

3. Kakue u3 mpuBeICHHBIX HIDKE COSAMHEHMI SIBISIIOTCS TOMOJIOTaMH, Kakue - u3oMepa-
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. Ha3oBuTE TUIBI OPraHUUECKUX PEAKIMA U PUBEIUTE TPUMEPHI.
5. Uro Takoe pagukansl? [IpencraBbre CTpyKTypHBIE (POPMYIIBI U JaiiTe Ha3BaHUS paau-
KaJIoB, 00pa3oBaHHBIX U3 yrieBogopoaos CoHg, CsHg, CgHg (OeH30m).
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HDCI{GJ’IBHLIC YIJICBOAOPOALI. OTUJICHOBLIC U JAUCHOBBIC YITICBOAOPOAEI. AL[CTI/IJ'ICHOBLIC YIJIEBO-
JAO0POJbI. ADOMaTI/IquKI/Ie YIJIIEBOJOPOIbI. HDI/IDOJIHBIG HUCTOYHHUKH YIJICBOAOPOJ0B

Bapuanr 1
1. IlpuBeaute KnaccupuKanuio yrieBogopooB. HazoBure npuBeieHHbIC HUKE COSMHEHUS
o HomeHksatype MIOITAK u ykaxute, kK KaKOMy TOMOJIOTUYECKOMY PsIZTy OHH 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. N3omepus ankeHoB. BeiBequte m3omepsl oomieit popmyisl CsHip 1 Ha3oBUTE HX.

3. [IpuBeauTe ypaBHEHUS pEaKLUN, C TOMOIIbIO KOTOPHIX MOKHO OCYIIECTBUTH CIIEAY-
IOIIKE MPEBPAIICHUS, OTPAKAIOIINE TEXHUUECKOE MPUMEHEHHE alleTUIICHA:
— CH;—COOH
—— CH;—CH,OH

CH=CH —
——— CH,=CHCI

L—— CH,=CH,

4. JIns xkakux YrjieBOJAOPOJOB XapaKTEpHbI peakuuu nonuMepusauuu? Ilpusenure npu-
Mepbl peakiuil. Kakoe npaktuueckoe 3Hau€HUE UMEIOT IPOYKThI ATUX PEaKLMN?

5. Kakue Buibl n3oMepun XapakTepHbl JUIsl apoOMaTHUECKUX yrieBoaopoaos? Hamummre
(bopMysbl BceX M30MEPOB JUMETUIOEH301a U TpUMeTWiIOeH301a. Ha3oBuTe nx mo Hay4HOH HO-
MEHKJIAType.

Bapuanr 2

1.3anumuTe ypaBHEHUS XUMHUUECKHUX PEAKIMil, XapaKTepHBIX /JIsl aJIKaHOB Ha IpUMepe
IpornaHa. YKaxute TuI peakuuil. Kakoe npakrnyeckoe 3HaU€HUE UMEIOT AJIKaHbI?

2. Kakue THITBI peakiuii XxapakTepHbl it ankeHoB? [IpuBenuTe COOTBETCTBYIONIHE TIPHU-
Mepbl. B ueM 3aximrouaercs npaBuiio MapkoBHUKOBA?

3. Buel n3omepun anmkaHoB. BeiBemute m3omepst oomel Gpopmynbr CsHjo 1 Ha30BUTE UX.

4. OnumuTe XUMUYECKHE CBOMCTBA aJIKMHOB U NMPUBEAMTE COOTBETCTBYIOILINE PEAKLIUU
Ha npuMepe nponuHa. HazoBute nmponyktsl peakunid. Kakas peakuus HaspiBaeTcs peakunen Ky-
yepoBa?

5. Kakue THUITbI XUMHUECKUX PEaKIMi XapaKTEepHbI AJIs apOMATUYECKUX YIIIEBOIOPOIOB?
Kakne npoaykTsl 00pa3yroTcsi pu B3auMoJEHCTBHM OeH30sia ¢ OpOMOM, C XJOpPOM Ha CBETY,
MeTHIIOEH30J1a (TOJTY0J1a) C a30THOM KHUCIOTOM?

I'mapoKCUIIBHBIC COSTMHCHUS

Bapuanr 1

1. Onumure knaccudukanuio cnuptoB. [IpuBenure npumMepsl.

2. OnumuTe XMMUYECKHEe CBOMCTBA OJTHOATOMHBIX CUPTOB. OTBET MPOUILIIOCTPUPYUTE
yYpaBHEHUSIMHU PEaKIiil Ha mpuMepe nponaHoia-1.

3. [IpuBeauTe ypaBHEHHs pEaKIIUil, XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA 3TaHIUO-
na-1,2. Ykaxure, Kak MEHAETCSI XUMHUYECKHI XapakTep CIUPTOB [0 MEPE YBEIWYEHUs YHUCIA
TUAPOKCHIIBHBIX TPYIIIL.

4. CoctaBpTe (hopMynbl BceX H30MEpPOB (PEHOJIOB M apOMATHUYECKUX CIUPTOB OOIIEH
dbopmyner C7HgO, maiiTe UM COOTBETCTBYIOIIME HA3BAHUS.

5. Onumute cBoiicTBa U npuMmeHeHHe (enona. [IpuBeauTe A HEro ypaBHEHHUS peak-
uui: a) 6pomupoBanus; 6) HUTpoBaHus. HazoBuTe 1nosy4eHHbIE COEIMHEHMS.
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Bapuanr 2
1.BeiBenute 1 Ha30BUTE M30MEpHI criupToB 0ob0tmel hopmynsl C4HyOH. Ykaxute, kakue
13 HUX SIBJISIFOTCS] IEPBUYHBIMU, BTOPUYHBIMHU U TPETUUHBIMHU.
2. OnumuTe XUMHUYECKUE CBOWCTBA TPEXaTOMHOTO CIIMPTA TIHIepHHA (TIPUBEANTE ypaB-
HEHHsI COOTBETCTBYIOIIMX PEAKIINIA), €r0 OMOJIIOTHYECKYIO pOJIb U IPUMEHEHHE.
3.Kakas peakmust Ha3pIBaeTCs peakmuei stepudukanuu? [IpuBenure mpuMepsl.
4.B yem pa3HHUIIa XUMUYECKHUX CBOMCTB ()EHOJIOB M apoMaTHuecKux cnuptoB? IIpousiio-
CTPUPYHUTE OTBET YPAaBHEHUSIMH PEAKIIUN.
5.Hamummmre ypaBHEHHUs peakluii 1 HA30BUTE 00PA3YIOIINECs COSAMHEHUS:
a) okcuoOensoin (penon) + NaOH —
0) mpomnaunon-2 + CH;COOH —
B) sHTaHAMOJ (3THUIeHTIMKOb) + Cu(OH), —
r) nponanTtpuoi (rauueput) + HNO; —

AJBIeTUabl U KETOHEI
Bapwuanrt 1

1. Knmaccudukanus anpaeruioB u ketoHoB. [lpuBenurte nmpumMepsl. 3anumure GopMyIis:
a) 2-metunoOyraHais; 0) 2,4-TMMeTHIITIEHTaHOHA-3.

2. OnuumuTe XMMHUYECKHUE CBOMCTBA ajbAETHAOB (MIPUBEAUTE YPABHEHMs PEaKIMil) Ha
npuMepe dTaHans. [ ae npumensiercst popmanuu?

3. Hanmmmre ypaBHeHUs peakuuidi MeTaHams (popmaibaeruaa) ¢ BOJOPOIOM, XJIOPHIOM
dhocdopa (V) 1 nmnanoBogopoAHON KHCIOTOM. UTo Takoe dhopmanua? ['1e OH puMeHseTcs ?

4. YKaXuTe pa3Iuuusi B CTPOCHUH M XMUMHUYECKHX CBOWCTBAX alIbJETHUIOB U KETOHOB.
[TpounmtocTpupyiiTe COOTBETCTBYIOIIMMH YPaBHEHUSIMH PEaKIIUM.

5. llpuBenuTe MpUMEPH APOMATHUSCKHUX ANBIACTUIOB U KETOHOB. HamuimuTe ypaBHEHUS
peaKIuu OKUCIeHUsI OEH30MHOTO anbAeruaa B 0EH30HHYIO KHCIIOTY.

Bapuanr 2
1.HomeHknaTypa 1 u3omepust ajabAeruaoB U KeToHOB. Hanmummre ¢popMyiibl H30MEpPHBIX
anbaeruaoB u keTtoHoB coctaBa C4HgO, HazoBuTe nx no Homenkiarype MIOITAK.
2.0numuTe XMMUYECKHE CBOMCTBAa KETOHOB (TIPUBEINTE YPABHEHUS pEeaKIUii) HAa IpUMe-
pe npomaHoHa. ['1e npumensiercs aieTon?
3.Harmmmwure ypaBHEHUs peakuuii mporeHas (aKpoJienHa):
a) ¢ 6pomom,
0) ¢ BOJOPOIOM,
B) C OKCHJIOM cepeldpa.
4 HanumuTte ypaBHEHUs peakUUi OKUCIICHHUS MpOMaHals U 2-MeTHJIOyTaHalld aMMHay-
HBIM pacTBOpPOM oKcuaa cepeOpa. K kakomy kimaccy COeJMHEHUI OTHOCSTCS MPOIAYKTHI OKHUCIIe-
Hus? Kak Ha3pIBaIOT Ty peakiuo?
10. KauecTBeHHas peakius 11l anpaeruaoB. [IpuBenure npuMepsi.

KaD6OHOBLIe KHCJIOTHI U UX IIPOU3BOJHBIC

Bapuanr 1

1. Knaccuduxanms kap6oHoBbIX KUcHOT. [IpuBeante cooTBeTCTBYIONIME NTPUMEpPHI. Jlaii-
T€ UM TPUBUAJIBHBIC U HAyYHbIC Ha3BaHUSL.

2. Kakue coenvHeHus Ha3bIBaroTCs *kupamu? Hanumunre ypaBHEHUS peakluy TJIMLIEPUHA
C TpeMs MOJIEKYJIaMH CTEaPHUHOBOU KHMCIIOTBHI.

3. IlpuBeaute (HhopMysbl CIETYIOUIMX KHUCIOT: YKCYCHAas, aKpHJIOBas, MajlbMUTHHOBAS,
MasienHoBas, mosiouHas. HazoBute ux nmo Homenkiarype MIOITAK. Hanumure ypaBHeHHs pe-
aKIUi, XapaKTePU3YIOLIUX XUMUYECKHUE CBOMCTBA aKPUIIOBOU KHUCIIOTHI.

4. B yeMm 3aKiroyaeTcs poLecc r'uaporeHu3auu xkupa? Hanummre ypaBHeHNE peakiyu.

5. IIpuBegure mpUMepbl apOMaTUYECKUX KUCIOT U YPABHEHMS PEaKLUl, XapaKTepU3yro-
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X CBOMCTBAa O€H30MHOW KUCTIOTHI.
Bapnanr 2

1. OnummuTe XUMUYECKUE CBOMCTBA OJJHOOCHOBHBIX KUCJIOT. HamuiuTe ypaBHEHHS pe-
aKIUH MEXIY:

a) OyraHoBoii (MacistHOM) kucioTor u NaOH,;
0) meHTaHOBO¥ (BaJepUAHOBOI) KUCIIOTOM U TIPOTIAHOIOM-2.

2. C noMOILIBIO KaKO# peakIiy MOXHO MOTYYUTh MbUIO U3 skupa? Hamuimre ypaBHeHHe STON
peakumu.

3. B yem ommume TBEpABIX KUPOB OT Macen? Hanmummre hopMymbl TPUMATEMUTHHA U TPHO-
JIeVHa.

4. TlpuBenute HOPMYIBI CIEAYIONUX KUCIIOT: IaBEJIeBasi, BalEpPHAHOBAsI, CAIUIIMIOBAS,
aHTapHas, TuMoHHas. HazoBute ux no Homenknatype MIOITAK. Onummre XumMuyeckue CBOM-
CTBA IIABEJIEBOM KUCIIOTHI.

5. Mrbua, ux cTpoeHue U npuMeHeHue. Hanvimmre ypaBHeHUE peakiMy OMbUICHUS JKUpa I1ie-
JIOYBIO HA IIPUMEPE TPUCTEAPUHA.

YrieBojbt

Bapuanrt 1

1. Knaccudukanus yrieBoAoB M pacmpocTpaHeHue B npupoje. IlpuBeanute mpumepsl
aJIB/IOTIEHTO3, KETOTEKCO3.

2. OnumuTe XUMUYECKHE CBOMCTBa MOHOCAXapHUI0B, OOYCIIOBIEHHbIE HAIUYMEM CIIUP-
TOBBIX TPYIII.

3. Uem omiMyaroTcs BOCCTAaHABIMBAIOLIME AMCAXapHIbl OT HEBOCCTAHABIIMBAIOIINX?
[Ipusenure npumepsl. Hanumnre ypaBHEHUS peakiuy “cepeOpsiHOro 3epkaja’ sl JaKTO3bI.

4. Kak o0Opa3yroTrcs nukiandeckue popmbl MOHOcaxapuoB. [IpencraBpTe cxemy peakiyu.
Hanumure popmyny a-D-rmrokonnpaHo3ss.

5.Kpaxmamn, ero crpoenue u cBoiictBa. Hanummre cTpykTypHYto GopMyiy MalbTO3BI.

Bapuant 2

1. Hanmumure dopmyny pubo3bl, OTMETbTE aCUMMETPUUYECKHE aTOMBI YIiepoJa, NpuBe-
nuTe 11 Hee ontudeckue uzomepsl (D- u L-dopmpbi).

2. Onumure XMMHUYECKHE CBOMCTBA MOHOCAXapHIOB, OOYCIIOBJIEHHbIE KapOOHWIBHOM
rpynnoi. Hanummure ypaBHeHHs peakiiuu “cepeOpsiHOro 3epkaja’’ ¢ IJII0KO30M.

3. Onpenenenue U kiaaccupukanus aucaxapuioB. Hamumumre ypaBHeHHe peakuu o0pa-
30BaHUs MajbTO3bl, UCTIONB3Ysl CTPYKTYpPHbIE (OPMYJIIbI COOTBETCTBYIOIIMX MOHOCAXapPHU/I0B.

4. Kakoe U3 coelMHEHMH JIaKTO3a MJIM caxapo3a JaeT peakLuio “cepeOpsiHoro 3epkaia’?

5. KneruaTtka, ee cTpoeHue, cBOiicTBa U mpuMeHeHue. Hanumure ypaBHeHHE peakuuu
THJIPOJIM3a LEJITI00M03bI, UCIIONb3Ys CTPYKTYpHBIE (DOPMYIIBI.

AMWHBI, aMIAHOKHUCIIOTEI, OEJIKH

Bapuanr 1
1. AMUHBI, UX olpesieleHne, KIlacCu(pHKalysi, HOMEHKIATYypa.
2. CrocoObl MoydeHUss W HApOJHOXO3SHUCTBEHHOE 3HAYCHHE MOYEBUHBI. Hamummre
ypaBHEHHE peakluu 00pa3oBaHus Onypera.
3. IlpuBenure cTpykTypHble (GOpPMYJbl HE3aMEHUMBIX M 3aMEHUMBIX aMHHOKHCIOT.
Hanumumre ypaBHeHue peakiuu 00pa3oBaHus AUMENTHIA U3 JIM3UHA U TpUuntodana.
4. Knaccuduxanus 6enxoB. [IpuBenure GopMyIipl HE3aMEHUMBIX aMUHOKHCIIOT
5. Ctpoenue u 6uonornueckas poib 6enkoB. Hanumure ypaBHeHHE peakUy THAPOIU3a
qunentuia GeHuIagIaHWINIHIUHA.
Bapuant 2
1. O6BscHUTE, TOYEMY aMHUHOKHUCIIOTHI MPOSBIAIOT ampoTepHbIe cBoiicTBa? OTBET Mpo-
WJUTFOCTPUPYHTE YPABHEHUSAMU PEAKLIUN HA IIPUMEPE AJIAHHUHA.
2. Kakue coennuenns Ha3plBaroTCa aMuaaMu? OMUIINTE NX XUMAYECKHE CBOMCTBA.
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3. Knaccugukaius aMuHOKHCIIOT.

4. TlonmumenTuapl, Ux OWoNOrMyeckas poib. Hamummure ypaBHEHHS peakiuii oOpa3oBa-
HUS TUIENTHA U3 alaHuHa U TpunTogana. [loguepkHuTe NEeNTUAHYIO CBSI3b.

5. IlepBuuHas, BTOpUYHas, TpeTUYHAs CTPyKTypa OenkoB. Hamuiurte ypaBHEeHue peak-
UM 00pa30BaHUs UCTHHA U3 IBYX MOJICKYII [IUCTEHHA.

Pa3nen.2. O0mas u HeopraHm4eckas XMMHs.

Ilepuoanueckuii 3akoH U Ilepnoanueckas cucteMa xumMmuueckux diaeMeHToB JI.M. Menngeneesa

Bapuanrt 1

1. CocraBbTe P7EKTPOHHBIE (OPMYITBI DIEMEHTOB, MOPSIKOBBIE HOMEpa KOTOPBIX 14 u
36. I'paduueckn pacnpeaenuTe dIEKTPOHBI IO OpOUTANIAM (KBAaHTOBBIM siueiikam). Omnpenenure
BO3MOKHBIE CTETIEHHU OKHCIIEHHE aTOMOB B HOPMAJIbHOM U BO30YKJI€HHOM COCTOSIHUU.

2. KakuM 371€MeHTaM COOTBETCTBYIOT DJIEKTPOHHBIE (DOPMYIIBI: 1s% 25° 2p6 3s° 3p>; 152
2s° 2p6 3s° 3p6 4s% 15 2¢° 2p6 3s° 3p6 45 3d%? K kakum AJICKTPOHHBIM CEMENWCTBaM
OTHOCSITCS] 3TU DJIEMEHTHI?

3. Kak meHs1oTcsl pagnyc U MOTEHIIMAT HOHU3AIUKA aTOMOB AJIEMEHTOB HAXOMSIIUXCS B
YETBEPTOM IEPHO/Ie CiieBa HampaBo? Kak mpu 3TOM U3MEHSIOTCS UX XUMUYECKHIE CBOHCTBA?

4. CoctaBbTe (opmynasl ruapokcuao mias Ca, Be, Ba, Sr, Mg. Pacnonoxure ux B
TOPSIJIKE BO3pACTAHHS OCHOBHBIX CBOMCTB. OTBET MOSICHUTE.

5. Musa coemunennii: NaOH , N, , FeCl; , HNO;3 cocraBbre rpaduueckue (Hopmysibl.
YKaKXuTe TUTTBI XUMUIECKUX CBs3eH. B KakuX COeTMHEHUSX TPUCYTCTBYIOT TOIBKO G-CBSI3U?

Bapuant 2

1. CocTaBbTe JIEKTPOHHBIE (HOPMYJIBI AIIEMEHTOB, MOPSAKOBBIE HOMEPa KOTOPBIX 5 1 34.
I'paduueckn pacrpenenute >JIEKTPOHBI MO OpOWTaIsIM (KBAaHTOBBIM sueiikam). Ompenenure
BO3MOXHBIC CTETICHH OKHCIICHHE ATOMOB B HOPMAJILHOM M BO30Y)KJICHHOM COCTOSIHUH.

2. KakuM 1eMeHTaM COOTBETCTBYIOT HJIeKTpoHHbIe dopmybl: 15° 25? 2p® 3s? 3p° 4s':
15? 25° 2p5; 1s? 25° 2p6 3s° 3p6 4s* 3d* 4p2? K kakuMm 371eKTpOHHBIM CEMEHCTBAM OTHOCATCS
9TH JIEMEHTHI?

3. Kak MeHStoTCS pagryc ¥ TOTSHIIMAT HOHU3AIUH aTOMOB 3JICMEHTOB HaXOISIIMXCS BO
BTOPOH TJIaBHOW moarpynmne cBepxy BHU3? Kak mpu 3TOM U3MEHSIOTCS WX XUMHUYCCKHE
cBoiicTBa?

4. CocraBbTe (opmyasl ruapokcumoB mis Sn, C, Pb, Si, Ge B BbIcmicii cTemeHn
OKHCJIeHUs. Pacronokure uxX B MOPsIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB. OTBET MOSCHUTE.

5. Mnsa coemnuuenmit: Oy , Al(SO4)3 , CO , HCIO,4 coctaBbTe rpaduueckue GopMyIibl.
YKaXuTe TUTIBI XUMUYECKUX CBsA3eil. OnpenenuTe Ynucio - U T-CBSI3ei B MOJIEKyax.

XUMHUYECKHE PEaKIUU

Bapuanr 1
1. Kak uamenurcs ckopocth peakiuu: 2HBr — Hp + Br,  npu ymeHbIeHUM KOHIICH-
Tpauuu 6poMoBoioposa B 4 paza?
2. Bo CkoJBKO pa3 yBEIMUYUTCS CKOPOCTb XMMHYECKOW PpEeakUud IpH MOBBIIIEHUU
temnepatypsl oT 100 no 140°C, ecnu TemnepaTypHblid KO3QQUIHUEHT paBeH 47
3. I3MeHeHHe KakuX YCIOBHIl CIOCOOCTBYET CMEIICHHUIO PABHOBECHUS B CTOPOHY 00pa3o-
BaHMs okcuza azota (II)?

N, ot 0, o == 2NO - Q
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Bapuanr 2
1. Kak W3MEHHUTCS CKOPOCTb PEaKIIUHU: 2 N + O - 2 N,O npu yBenmudeHHH
KOHIIEHTpallUU a30T1a B 2 pa3a?
2. Bo CKOJIBKO pa3 yBEIUYHUTCS CKOPOCTh XUMHUYCCKOM PEaKIMH IPH MOBBIICHUH TEMIIC-
patypsl ¢ 80 1o 120°C, ecnu TeMnepaTypHbIi KOAGHUIMEHT paBeH 27?
3. Kak moBiusieT yBemueHue TaBJIeHUsT HA XUMHUYECKOE PAaBHOBECHE:
Fe304 (TB) + CO @) —= 3FeO (TB) + COz @)

PacTBOpEI

Bapuanrt 1
1. BelumciuTe MaccoBYIO JIOJIO XJIOpHUa Oapust B pacTBOPE, MIPUTOTOBICHHOM PacTBOPEHHEM
50r manHOM conu B 171 BOIEIL.
2. Onpenenute MOJISIpHYIO KoHUEeHTpamuio 40% pacTBopa cepHON KUCIOTHI, MJIOTHOCTh
kotoporo 1.31 r/em’.
3. Onpexnenute MOJISIPHYIO KOHLIEHTPAIMIO s opTohocOopHO KHCIOTHI, eciu B 1 11 e€
pactBopa conepxkutcs 98 r H3POg.
Bapuant 2
1. Kakas macca mienouu u Boabl cogepxutcs B 800r 12 % pactBopa?
2. KakoBa monsipHast koHueHTpaus 12% pacrsopa KOH, eciu ero nmioTHocTs cocTaBisi-
er 1.11 r/em™?
3. B Boze pactBopuiiu 17.1 r rugpokcuga 6apus. O0beM pacTBopa okazaics paBHbM 400
mi1. Onpenenure MosipHYIo KoHileHTpanuio Ba(OH), B tanHOM pactBope.

OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIC PEAKIIHH.

Bapuanr 1
1. HOI[GCpI/ITe KOS(b(I)I/IHI/IeHTBI K OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIM  PCAKIUAM
MCTOAOM JJICKTPOHHOT'O Oamanca. YKaXUTe OKHUCIIUTEIDL U BOCCTAHOBUTED.
FeCl, + HCIO3 + HCI — FeCl3 + H,0O
P + HC|03 + Hzo — H3PO4 + HCl
K,Cr,07 + HCl — CfClg + Cl, + KCI + H,0
FeSO, + KMnO,4 + H,SO4 — FCQ(SO4)3 + MnSO, +K,S0O, + H,O

Bapwanr 2
1. HOI[GepI/ITe KO:—)(I)(I)I/IHI/ICHTLI K OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIM  PCAKIUAM
MCTOAOM JJICKTPOHHOI'O Oamanca. YKa)XUTE OKHUCIIATED U BOCCTAHOBUTED.
Cl,+ J, + H,O — HJO3 + HCI
KJ + KJO; + H,SO4 — Jo + K,SO,4 + H>O
CrClz + KMnO4 + KOH — K,;CrO4 + MnO, +KCI + H,0
KMnO,; + Na,S + H,SO4 — MnSO4 + Na,SO4 + K>SO, + H,O

Kiaccuduranus semects. [IpocThie BemecTsa

Bapuanr 1
1. OcymecTBuTe cieayrouue NpeBpaIieHus:
Zn — ZnO — Zn(NO3), — Zn(OH), — ZnSO, —ZnCO3 — ZnO
Jnst kaxaoro npespaieHus (rae 3To BO3MOXHO) HalUcaTh MOJIEKYJISIPHOE, TTOJTHOE NOH-

HOE€ U COKPAIllEHHO-MOHHOE YpaBHEHHE PEAKIIHUH.

2. llpuBeaute XxumMudeckrue (GopMyIibl CASAYIOMMX BEIIECTB: OKCHA Oapus, cyinbhaTr ammo-
HUS, KapOOHAT HATPHA, XJIOPUJ] ATIOMHHHUS, TUAPOKCH] KalbIHs, opTodocdar Kamusi, THIAPOCHU-
JIMKAT HATPUsl, HOJIU]T MarHus, aneraTt cBuHua(+2), okcua xiaopa(+7).
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3. C xakuMH M3 TIEPEUYHCIICHHBIX BEIIECTB OyIeT pearupoBaTh THAPOKCUA HATPHS: OKCH]I
HaTpusi, OKCHJ yriepozaa (+4), cepHas KUCI0Ta, TUIPOKCUJ KalbIHs, Cyab(aT Kamus, XJIOPHI
memu (II), ruapokcun uaKa? CocTaBbTe CXEMbl BO3MOXKHBIX PEAKITHI.

Bapuant 2
1.OcymecTBuTE ClieyroMue IpPEeBpaLICHUS:
Cu — CuCl; — Cu(OH); — CuO — Cu(NO3); — CuCO3 — CuSOq,
Jlnist KaX0ro mpeBpaiieHus (I 3T0 BO3MOXKHO) HAMCaTh MOJIEKYJIPHOE, ITOJTHOE HOHHOE
Y COKpAIIEHHO-MOHHOE YPaBHEHHE PEaKIUu.

2. [IpuBenute xumuueckue GOpMyIIbl CIEAYIOMINX BEIIECTB: OKCHJI ATFOMUHUS, CYIb(u
IIMHKA, CyNb(aT HATpUs, THAPOKCHT Meau(+2), XJIopu Oapusi, CHIIMKAT MarHus, THAPOCYIb(aT
KaJbIMA, HUTpAT xene3a(+2), cyabpur ruapokcoxpoma(+3), okcun cepoi(+6).

3.C xakuMH U3 MEPEUrCICHHBIX BEIIECTB OYAET pearupoBaTh COJIIHAS KUCIOTA: OKCHJT
docdopa (+5), okcua MarHus, cepHasi KUCJIOTa, TUAPOKCHI] KabIHs, IIMHK, KapOOHAT HATpHS,
HUTpAT Kanus, Meab? CocTaBbTE CXEMbI BO3MOMXHBIX PEAKIIHIA.

DIEKTPOXMMHYCSCKHUE IMPOIESCCHI

Bapuanrt 1

1. YkaxxuTe CTpeNKoi HalpaBiIeHUE PEaKIIMH U COCTaBbTE YpaBHEHHS MPOIIECCOB OKHC-

JICHUS ¥ BOCCTAHOBIICHUS
3CuCl, + 2A1 - 2AICl3; + 3Cu

2. DIIEKTpOJaMHU TaIbBAHUUECKOTO JIEMEHTA CJIyKaT METAJUTMYECKUE TUTACTUHBI U3 JKe-
JIe3a ¥ HUKEJIIs, OrPyKeHHbIE COOTBETCTBEHHO B 1 M pacTBopsb! xsopuaa xenesa (II) u cynbda-
Ta HUKEJS. 3almuIINTe KPaTKO IENb TaJlbBAHMYECKOTO 3JIEMEHTA, YKAXHUTE KaToJ M aHOJ, CO-
CTaBbTE YPaBHEHHUS DJIEKTPOXUMHUYECKUX MPOIECCOB MPOTEKAIONIUX HA SJEKTPOAaX, BHIYUCIUTE
9.J.C. TaHHOT'O 3JICMEHTA.

3. 3anuiuTe 3MEeKTPOIHBIEC MPOIIECCHI P AJNEKTPOIIU3E BOJHOTO PACcTBOPA XJIOPHUIA Me-
. AHOJT MHEPTHBIM.

4. DreKkTponu3y MoJBepraeTcs BOAHBIN pacTBOp HUTpata xenesa (II). 3anumure mek-
TPOJIHBIE TIPOLIECCHl U BBIUUCIUTE MAcCy MeTajlla, BOCCTAHOBUBIIETOCS Ha KaTOJE, €CIH MPHU
WHEPTHOM aHOJIe CHJIa TOKa cocTaBisieT 15A, Bpems snexTponusza 30 MHH., BBIXOJ Kene3a Mo
ToKy 80%.

Bapuanr 2

1. Vkaxure cTpenkoil HalpaBJIEHUE PEAKLUU U COCTABbTE YPABHEHMS NPOLIECCOB OKUC-
JIEHUSI U BOCCTAHOBJICHUSI:
Zn(NO3), + 2Ag —2AgNO3 + Zn

2. DNeKTpoiaMy rajJbBaHMUYECKOI0 JEMEHTa CIyXaT METAJUIMUYECKHUE IIIACTUHBI U3 I[UH-
Ka ¥ XKeJie3a, IorpyKeHHble cCOOTBETCTBEHHO B 0.1 M pacTBOpBI XJ10pHaa IIMHKA U XJIOPHIA JKe-
ne3a (II). 3amummTe KpaTKO 1EMb ralbBAHMYECKOTO JIEMEHTA, YKAXKHUTE KaToJ U aHOJ, COCTaBb-
TE€ YpaBHEHUS 2JIEKTPOXMMHUYECKHUX ITPOLIECCOB MIPOTEKAOINX Ha IEKTPOIAX, BBIYUCINTE 3.1.C.
JAHHOTO 3JIEMEHTA.

3. 3anuiuuTe 3IEKTPOAHBIE IPOLECCH! MPU 3JIEKTPOJIU3€ BOJAHOIO pacTBOpa HUTpaTa Ka-
nusA. AHOJI UHEPTHBIN.

4. DnexkTponau3y MoJBepraeTcs BOAHbIN pacTBop cynbdara Hukens (I1). 3anummure smnek-
TPOJHBIE MPOLECCHl U BBIYUCIMTE MAcCy MeTajljia, BOCCTAHOBMBILErOCS Ha KaToJle, €Clu Mpu
MHEPTHOM aHOJIE€ CHJIa TOKA COCTaBIsAeT 8A, BpeMs 3eKTpoiu3a 20 MUH., BBIXOJ HUKENS 0 TO-

Ky 95%.
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4.3.3. YcTHBIH onipoc
Pa3nen.1. Opranuveckasi Xummusi.

1. Yro sBAsieTcs NpeaAMETOM U3YYEHHs OPraHUYeCKON XUMUH?

2. Kakoe Ononorudeckoe 3Ha4YeHUE UMEIOT OPTaHUYECKHE BEIECTBA B IpUpoze?

3. OnumuTe NPUMEHEHNUE OPraHUYECKHX COCIMHEHHMH B CEJIbCKOM XO3SHCTBE M B IPO-
MBIIIJIEHHOCTH.

4. Tlo kakMM pU3HAKAM KJIACCU(PULIUPYIOTCS OpraHMYECKHe COCTUHEHNUS?

5. Kakue rpyrmibl aToMOB Ha3bIBalOTCS (DYHKIIMOHAIBHBIMY TpyHIIaMu?

6. [IpuBenuTe mpUMEpPbl OCHOBHBIX KJIACCOB OPTaHUYECKHUX COEIMHEHHIA.

7. Kakoe siBIeHHE B OPTraHMYECKOW XUMHUU HA3BbIBACTCS «H30MEpUCH»?

8. Kakue Buabl M30MepHUN XapaKTepHBI JIs1 OpraHUYECKUX COSTMHEHUI?

9. Kakoii psi1 B OpraHnYeCKON XMMHUH HA3bIBACTCS «TOMOJIOTHYSCKUM»?

10. Yem oTinryaroTCs TOMOJIOTH OT U30MEPOB?

11. IlpuBenuTe TOMOJIOTHYECKHE PSAIBI MPEIENbHBIX YIJIEBOJAOPOJOB U HEINpeaelbHBIX
CIIUPTOB.

12. Tlepeuncnure OCHOBHBIE MTOJIOKEHUS TEOPHU XUMHUYECKoro ctpoeHus: A.M. bytneposa.

13. OnumuTe TUIBI CBSI3€H B OPraHMYECKUX COCTUHEHUSX.

14. Ha3zoBuTe TUIIBI OpraHUYECKHUX PEAKIINi, MTPUBEIUTE TPUMEPHI.

15. OnumuTe TpOCTPaHCTBEHHOE CTPOCHHUE OPTaHUYECKUX MOJIEKYIL.

16. Kakue coenHEHUsI OTHOCSTCS K KJIacCy «yrieBOIOPOABI»?

17. Ha kaxue rpymnmsl JeisTCs yTIeBO10POAbI?

18. OnuiuTe NPUHIUITBEI HOMEHKJIATYPHI YTII€BOIOPO/IOB.

19. TlpuBeauTe HU3IIME TOMOJIOTH MIPEICTBHBIX YTIEBOIOPOIOB (ATKAHOB).

20. Kakoii Tun peakuuii Haubosee xapakTepeH Jjs alKaHoB?

21. B xaxkue TUMBI peakiuii BCTYMAIOT HETIPEIeIbHbIC YTIIE€BOAOPOIbI?

22. Kakue peakiiy MO3BOJISIOT JOKa3aTh HATUYNE ABOWHOM WM TPOWHOM CBSI3U B MoOJle-
KyJe yrieBoaoposa?

23. 3anuIuTe peakiuy MoJMMepU3aliu dTuiieHa u Oyranuena-1,3. I'ne nmpumMenstoTcs npu-
BE/ICHHBIE MTOJTUMEPHI?

24. TlpuBeauTe MpUMEPHI APOMATUUECKUX YTIIEBOIOPO/IOB.

25. Kakue nmpomykTsl epepabOTKH YTIIEBOIOPOIOB IPUMEHSIOTCS B CEIILCKOM XO3SHCTBE?

26. Kakue opraHu4eckie COeIMHeHUsI OTHOCSTCS K KJaccy CIIUPTOB?

27. OnuimmTe KIacCU(PUKAIIUIO CTUPTOB, PUBEIUTE TPUMEPHI.

28. B xakue peakiMy BCTYIAET STUIOBBIM cupT? 3alHUIIUTE CXEMbI PEaKIM.

29. I'ne ncnonp3yeTcst STHIOBBIN criupT?

30. Kakas peakius Ha3bIBaeTCs peakuuei arepupukanim’?

31. CocraBbTe (hOPMYIBI IBYX- M TPEXATOMHBIX CITUPTOB.

32. Kakue xumMuueckue cBOMCTBa XapaKTepHbI JIIsI MHOTOATOMHBIX CITUPTOB?

33. C momomipio, Kakol peakmud MOXKHO OTIMYUTh MHOTOATOMHBIE CIIUPTHI OT OIHO-
ATOMHBIX ?

34. Kakoe OMOJI0rHYecKOe 3HAYCHHE UMEET TPEXaTOMHBINA CITUPT TIIUIECPHH?

35. Kakue coenunenus Ha3biBaioT ¢eHonamu? [Ipuseaure Gpopmynsl heHOOB.

36. OnuiuTe XUMAYECKUE CBOMCTBA (DEHOJIOB.

37. Kakas kauecTBEHHAsl PEaKIs UCIONIb3yeTCs Ui OOHApYy)eHHs (PeHOTIOB?

38. I'me npuMenstoTes GeHoIIbI?

39. Kakas ¢pyHKIIMOHAIBHAS TPYIIa Ha3bIBaeTCA KapOOHUILHOM?

40. IlpuBeaute GOPMYIIBI HU3IIUX TOMOJIOTOB IMPEICIBbHBIX albJACTHIOB M KETOHOB. B
4eM UX pa3nuue?

41. Onumure HOMEHKJIATYpPy allbJAeTUI0B U KETOHOB.

42. IlepeuncinTe TUNBI PEAKIMNA, XapaKTEPHBIE ISl allbJETHIOB U KETOHOB, NPUBEINTE
MIPUMEPBHI.

51



43. Kaxkoii peakiyeir MOXHO OTJIMYUTH aJIbAECTUABI OT KETOHOB?

44. I'ne npumensercs popmanun? [Ipuseaure Gopmyny meTaHas.

45. I'ne mpumensieTcs aneTon? 3anmuimTe ero GopMmyy.

46. IlpuBenute GopMyIIbl ApOMAaTUYECKHUX aJTbIACTHIOB U KETOHOB.

47. Kakue opraHMuecKue COeIMHEHHU OTHOCATCS K KapOOHOBBIM KUCIIOTaM?

48. Onmmmwure Ki1accu(uKauo KapOOHOBBIX KHCIIOT.

49. Kaxk ornpeneiautb OCHOBHOCTb KapOOHOBOW KUCIIOTHI?

50. Kakne xumuueckue cBONCTBA XapaKTepHBI IJIs1 KApOOHOBBIX KHCIOT?

51. TlpuBenute GopmMyIbl HEMPEAESTbHBIX KAPOOHOBBIX KUCIIOT.

52. [IpuBenuTe MpUMEPHI IBYXOCHOBHBIX MPEETBHBIX KApOOHOBBIX KUCIIOT.

53. Kakum 00pa3oM IpOTEKalOT pEeakud 3aMEIICHUs Y apoMaTHYeCKUX KapOOHOBBIX
KHCIIOT?

54. Kakue coequHEeHUsI OTHOCSTCS K KUpam?

55. OnmumuTe Ki1accuPpUKaIMio )KHUPOB.

56. IIpuBenuTe NpUMepHI )KUBOTHBIX )KUPOB U PACTUTEIBHBIX Macell.

57. Kakue kapOOHOBBIE KUCIOTHI BXOJIAT B COCTaB KUPOB?

58. Banumute hopMyy TBEpAOro KHUpa TPUCTEapUHA.

59. CocraBbTe (hopMyny auoneocreaprta. Kakyro KOHCUCTEHIIMIO UMEET ITOT KUp?

60. [IpuBenuTe cxemy peakiiy Nepexoaa OT KHUIKOTO KUpPa K TBEPAOMY.

61. KakoBa 6nonoruueckas pojb )KUPOB B AKHBBIX OpraHU3MaX?

62. 3anumuTe peakiuio MoIyYeHUs MblIa U3 KHpa.

63. [laiiTe onpenenenue yrieBoiam WK caxapam.

64. Onummmre K1accupUKAIIIO YTIEBOIOB.

65. [IpuBenure dopmynabl D-pubo3br u D-ne3okcupubo3bl. B cocTaB, Kakux BaKHBIX
MPUPOIHBIX COCTUHEHUI BXOMAT 3TH TICHTO3HI?

66. I'ne B mpupoje BcTpeuaeTcs rioko3a? CKOJIbKO aCUMMETPUYECKHX aTOMOB YIiiepoJia
oHa coaepxut? Hanummre popmyinsl D-riroko3sl v L-riiroKo3sl.

67. 3anumuTe TayToMepHbIe (POPMBI TITIOKO3BI.

68. [pusemure Gopmyiry D-hpykTospr. CKOIBKO aCHMMETPHYECKHUX aTOMOB YTJepojia OHa
COZICPKUT?

69. Kak oOpasyrorcst mmkimmdeckue (Gopmel MoHocaxapumoB? 3armmmte (opmynst  o,D-
TIFOKONUpano3sl U 3,D-ppykrodypanossl.

70. Kakue MoHOCaXapHIbl BXOAT B COCTaB Me/a?

71. C noMomIpro Kakoi peakiuy MOXHO OTIIMYUTD IJIFOKO3Y OT (PPYKTO3bI?

72. Kaxoii ircaxapy COIEpIKUTCS B MOJIOKe?

73. Kax Ha3bIBaeTcst caxap, KOTOpbIid ynotpeoisiercs B ruiie? Kak ero nomydaror?

74.T'ne B pacTeHUsIX HakarumBaeTcs Kpaxmai? Kakyro OHOIOTHUYECKYIO POJib UTPAET 3TOT T0-
nancaxapua?

75. HazoBuTE IPUPOIHBIC HCTOUHHUKH IIEILTFOJIO3HI.

76. OnuimTe NpUMEHEeHHE LEJUTI0I03bL.

77. Kakue opraHu4ecKue BeIecTBa OTHOCIT K amuHaM? [IpuBeuTe mpumepsl.

78. 3anuumTe cxeMy oOpa3oBaHMs amuza KUCIOThL. Kakoil amua npumeHsercsi B CelTbCKOM
xo3s1iicTBe?

79. TlpuBeaure npuMepsl aMUHOKHUCIIOT. Kakoe Guonornyeckoe 3HaueHHEe OHH UMEIOT B MPH-
pone?

80. B uem 3axiroyaercsi aMpOoTepHOCTh AMHHOKUCIOT?

81. JlaiiTe ompeierieHue, 9YTO TAKOS OCITKH.

82. OnummTe KIacCuPUKaIo OSIKOB.

83. Kakwie TUIIBI CBsI3el colepyKaTcsl B MOJICKYITax OSITKOB?

84. TIpuseaure GopMysbl 3aMEHUMBIX U HE3AMEHHUMBIX aMUHOKHUCIIOT.

85. CocraBbTe cxeMy 00pa30BaHUs AUIENTH/IA ATAHWITIINLIMHA, BBIICIUTE ENTUIHYIO CBA3b.

86. Kakue Oenkyt OTHOCSITCS K MPOCTHIM U CIIOKHBIM?
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87. Kakwie OenKu SIBISTIOTCS IOTHOIIGHHBIMU ?

88. OrmmmTe cTpoeHue OSITKOB.

89. Ilepeuncrute 1BETHBIC KAUECTBEHHBIC PEAKIIMH HA OEIIKH.

90. Kakue Ononornveckue (YyHKIIUN BBITIOHSIOT OCIIKK B KMBBIX OpraHU3Max?
91. Yro takoe pepmMeHTHI?

92. Kakue opraHn4ecKkre BelecTBa OTHOCST K TOpPMOHaM?

93. Kakwuie ButamMuHbI BbI 3HaeTe? KakoBa ux Ononoruieckas pojib?
94. TIpuBeauTe IPUMEPHI AJIKATOHJIOB.

95. TlonsTHE O JTeKapCTBEHHBIX IpeTapaTax.

96. OnummTe COCTaB HYKJICHHOBBIX KHCIIOT.

97. 3anuumTe cxeMy THAPOJIH3a HYKIEHHOBBIX KHCIIOT.

98. Yem oTiMUaroTCss HyKJICOTHIBI OT HYKJICO3UI0B?

99. Onwmmmte 6uonoruyeckyro poss JJHK.

100. Onummre 6uomnormyeckyto pois PHK.

Pa3zgesn.2. O0mas n HeopraHu4ecKkasi XuMHS.

1. Yro Takoe XMMUYIECKHI dIIEMEHT?

2. JTaiiTe onpeiesieHne: aToM, MOJICKYJIa, POCTOE M CIIO)KHOE BELIECTBO.

3. Uro Takoe aroMHas equHHIA Macchl. Kak paccuurarh OTHOCHTENBHYIO aTOMHYIO U MOJICKY-
JIIPHYIO Maccy.

4. Y10 Takoe 4MCIO0 MOJICH?
. Kakwuie equuuIpl u3MepeHns: UIMeeT MOJSIpHast Macca?
. KakoBbI crexnomeTprieckie 3aKOHbI 1 TIOHSITHS XHMHUH.
. OxapaxTepusyiite arperaTHble COCTOSHHUI BEIIECTBA.
. Chopmynupyiite 3aKkoH ABOrapo  €ro cjaeacTBusl.
. IIpuBennTe OCHOBHBIE MMOJOKEHUSI ATOMHO-MOJIEKYJISIPHOTO yYEHHUS.

10. KTo pa3Bui u BriepBbIe TPUMEHUI B XUMUU aTOMHO-MOJICKYJIIPHOE yUeHHE?

11. KakoBo ctpoeHnue atoma?

12. llpuBenuTe OCHOBHBIC XapaKTEPUCTHKHU JIEMEHTAPHBIX YACTHII: TPOTOHA, HEUTPO-
Ha, JIEKTPOHA.

13. Yro npexacTasiseT coboit MaccoBoe YUCIIO?

14. KakoB (usnyeckuii CMbICI MOPSAKOBOIO HOMEpPA XUMUYECKOro sinemeHTa B [lepu-
OJIMYECKOM CUCTEME XMMUUYECKUX IIEMEHTOB?

15. Yo nmpeactapisitoT coO0M H30TOIBI?

16. [laiiTe COBpeMEHHOE MOHATHE «XUMHYECCKUN ITICMEHT.

17. Yo nmpeacrapnseT co00i IeKTpOHHAs 000JI0YKa, KAKOBO €€ CTpoeHHue?

18. KakoB ¢u3nueckuil CMbICI HOMepa MepHoja XUMHUYECKOro snementa B [lepuoau-
YECKOW CHUCTEME XUMHYECKUX 2JIEMEHTOB?

19. [Touemy SJICKTPOHHBIC CIIOM HA3BIBAIOT JHEPTeTHYCCKUMHU YpoBHsMH? KakoBo
MaKCHMallbHOE YHUCJIO JJIEKTPOHOB Ha KaXKJIOM sHepreTuueckoMm ypoBHe? Kak ero paccuu-
TaTh?

©O© 00 N O 01

20. YTto 03HayaloT MOHATHUS «3aBEPIIEHHBIN» U «HE3aBEPIICHHBII» HepreTudyeckue
YpOBHHU?

21. KaxoB ¢u3nueckuil cMbICI HOMEpA TPYIIbl XMMHUYECKOro siaemeHTa B Ilepuoau-
YECKOW CHUCTEME XUMHYECKUX 3JIEMEHTOB?

22. Yrto npencTaBisieT co00i MeKTpoHHOE 00s1ako (opOuTans)?

23. [IpuBeauTe TPU KaTETOpUM XMMHUYECKHUX 3JIeMEeHTOB. Ha kakoM mpu3Hake OCHOBa-
Ha JaHHas Ki1accudukanus’?

24. KakoBa cTpykrypa llepmoamueckoii  CHCTEMBI XHMHYECKHX  DJEMEHTOB
JN.N.Menneneesa? [louemy cuctema xumuueckux anemeHToB J[.J.MenneneeBa Ha3biBaeTCs
«TIEPUOTUIECKOINN?
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25

. KaKy}o I/IH(I)OpMaI_II/IIO 00 ONpCACIICHHOM XHUMHWYCCKOM 3JICMCHTC MOKHO H3BJICUb

n3 Ilepuoguueckoit cuctempl?

26

. UTto mpeacTaBistoT cOO0W METaNIMUYEeCKUEe W HEMETAITNYeCKUe CBOMCTBA XUMUY e-

CKHX DJIEMEHTOB?

27

. KakoBnl 3aKOHOMCPHOCTH U NPUYIUHBI U3MCHCHUA CBOMCTB XUMHUYECKUX DJICMECHTOB

B TIpejieiax OJJHOU rpymisl (TJIaBHOM MOATPYIIIH); B Ipeeaax OJHOTO nepuoaa’?

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

36

HazoBure BUObI XUMHWYCCKHUX CBS3CI.

Urto npeacTtaBisioT co0oi xumudeckue sapieHus? [IpuBenure npumepsl.

YeMm XUMUYECKHUE SBICHUS OTIMYAIOTCS OT PUINYECKUX?

KakoBbI Npu3HAKKW XUMUYECKUX PEAKIIHi?

ChopmynupyiiTe 3aKOH COXpaHEHHs MacChl BEUIECTB MPU XUMHUECKHX PEAKIUIX.
JlaliTe onpeneneHne MOHATHN «XUMAYECKAs PEAKIHA», «PEATCHT), «IIPOIAYKT.
Kak cocTtaBUTh ypaBHEHHE XUMUYECKON peakuu?

ITo xakuM npu3HaKam KI1acCUPUUIUPYIOT XUMHUUYECKHUE PeaKIuu?

. [laiiTe ompeneneHus MOHATUSAM «T€PMOXHMUYECKOE YPaBHEHHUE», «TEIJIOBOU 3 (-

(hexT peakuumny, «3K30TepMUYECKasi Peakus», «I3HI0TePMHUUECKask PEeaKIHs».

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Krnaccugukanus mo 4uciy U COCTaBy UCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIUU.
UTO NOHMMAIOT MOJ CKOPOCTHI0 XUMHYECKOU pPEAKIINH.

Kakue gakTopsl BIUAIOT HA CKOPOCTh XUMHUECKUX PEAKLIUNA?

Uto Takoe katanu3? Uto Takoe katanuzaTop?

Kakue Buibl kaTannsa Bbl 3HaeTe?

Uto Takoe XMMUYECKOE paBHOBeCHE?

Kakue gakTopsl BIUAIOT Ha CMELICHHE XUMUYECKOTO paBHOBECHSI?

Kak BnusieT npuCyTCTBHE KaTaau3aTopa Ha CMELIEHNE XMMUUYECKOTO paBHOBECUs?
CdopmynupyiiTe OCHOBHBIC TIOJIOKCHUS TEOPUH HIEKTPOIUTUYECKOM JUCCOLUALINH.
UT0 Takoe 3JIEKTPOIUTHI?

UYro Takoe Bogopoansii (pH) mokazatens?

Yro Takoe ruaponn3 conen?

[TpuBenuTe TUMBI THAPOIU3A COJIEH.

Kaxue coequHenyst Ha3pIBalOT KOMIUIEKCHBIMU. 1IpuBeauTe npumepsl.

YTo Takoe OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIE peaKIINN?

Kax paccunTsiBaroTCs CTENEHN OKUCIEHUS?

[IpuBeauTe MpuUMEphl BaXKHEHIIINX OKUCIUTENIEH U BOCCTAHOBUTEIICH.
I'annBannueckue 3IEeMEHTHI U MOPUHIUIIBI UX paGOTLI.

Yro Takoe anextpoaus? [IpuBenure npumepsl.

Ha xakue kiaccel pa3fensioT HeOpraHM4ecKHUe BELIECTBa, 110 KAKOMY IPU3HAKY?
Kaxk o6pa3yrorcst Ha3BaHHUS OKCHIOB?

CriocoOBbI MOTy9eHUsT OKCUJIOB.

Ha xakue rpynmnsl pa3iensoT OKCUIbl IO XUMUYECKUM CBOMCTBaM?

Kakune oxcuapl Ha3pIBaIOT «OCHOBHEIMIY? KaKOBBEI HX XMMHUUYECKHUE CBOICTBA?
Kaxkue okcuibl Ha3bIBAIOT «KUCIOTHBIMU» ? KaKkOBBI X XMMUYECKHE CBOMCTBA?
Kaxue okcunpl Ha3bpIBalOT «aMPoTepHbIMU»? KakoBbl HX XUMHUYECKHE cBOWCTBA?
KakoBa knaccuukamnys ruipoKCuI0B?

[IpuBeanTte criocoOb! MOMYyYEHUS 1IET0YE U HEPACTBOPUMBIX OCHOBAHMH.

KakoBbl XuMHUYECKHE CBOMCTBA OCHOBAHUIA?

[IpuBeaute ciocoOb! mosyyeHUs! 0ECKUCIOPOAHBIX U KUCIOPOACOIEPKALINX KUCIIOT.
KakoBbl XuMHUECKHE CBOMCTBA KHCIIOT?

JaiiTe onpenenenue coiiel, mpuBeAUTE UX 001IYI0 (hOpMyITy.

Kak oOpasyrorcs Ha3Banus coneit? Kak coctaBisttoT popMyssl comneit?

[TpuBenute kIaccupuUKaLUIo Cojiel B 3aBUCUMOCTH OT COCTaBa KUCJIOTHOT'O OCTATKa.
[IpuBenute criocoObI MOMy4YeHUsT aM(POTEPHBIX THAPOKCHIIOB.

KaxoBbl XxuMuyeckue cBoicTBa aM()OTEPHBIX THIPOKCHIOB?
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73

. Kak 3aBHCSAT KHCIOTHO-OCHOBHBLIC CBOMCTBA OKCHUAOB U THAPOKCHUAOB OT IOJIOKCHUS

yneMmeHToB B [ICXD?

74
75

. UTo mpeacTaBisAioT COO0M reHeTUYECKHE PSAIbl METAJUIOB U HEMETAJIIOB?
. HazoBuTe Hay4HBIC IPUHIUIIEI XUMHYIECKOTO MIPOU3BO/ICTBA.

76. Kak ocyImecTBisieTcs 3alnuTa OKpY Karolieil cpeapl U OXpaHa TpyAa IMPU XUMUIECKOM TIPOHU3-

BOJCTBE?

77. IlepeuncnuTe CTa N XMMHYECKOTO IIPOM3BO/ICTBA B POM3BO/ICTBE AMMHAKa M METaHOIA.
78. Kakue ynoOpeHns: NpUMEHSIOT B CEIbCKOTO X03AHCTBE?

79. Kakye HCIob3yI0T XUMUYECKUE CPEICTBA 3AIMTHI PACTCHUI?

80. Kak cBsi3aHa XMMUS ¥ MOBCEAHEBHAS! KU3HD YEJIOBEKa?

4.4. OneHo4YHbIe CPeACTBA /151 IPOBeIeHUS MPOMEKYTOYHOM aTTeCTaluu

Pa3pen.l. Oprannyeckasi XuMusi.

Bonpocksl 115 3auera:

10
11
12
13
14
15
16
CIIOCOOHO
17

. [IpenmeT opraHn4eckor XMMHH, €€ 3HAYCHHE.

. OCHOBHBIE TTOJIOKEHUSI TEOPUH XUMUYECKOT'O CTPOCHHUSI.

. Bunpr uzomepun.

. Knaccudukarus opraHn4ecKkux COeTMHECHUN.

. [lonsiTre 0 PYHKIMOHATBHBIX TPYIIAX U TOMOJIOTHYECKUX PSAIAX.

. OcHOBBI HOMEHKJIATYpbl opranndeckux coeaunenuit. [Ipasuna NIOITAK.

Turbl 1 MEXaHU3MbI OPTAHUYECKUX PEAKLINMN.

. I3omepusi, HOMEHKIIATypa, CIIOCOOBI MOTY4YEHUS M XUMUYECKUE CBOMCTBA aJIKaHOB.
. I3omepusi, HOMEHKIaTypa, CIOCOOBI OJMyUYEHUSI U XUMUYECKUE CBOMCTBA aJIKEHOB.

. I3oMepusi, HOMEHKIIaTypa, CIOCOOBI OJYUYEHUS! 1 XUMUYECKUE CBOMCTBA AJIKUHOB.

. [Iponiecchl monumepu3alui ¥ NOJIUKOHACHCALIUH.

. lueHoBbIEe YIiIeBOAOPO/IbI, 0COOEHHOCTU UX CTPOEHUS U CBOWCTB.

. Oco0eHHOCTH apoMaTHYECKON CBsI3U. XUMHUUECKHE CBOMNCTBA apEHOB.

. [IpaBuiia oprueHTaM B peaklusax 3JeKTPOPHUILHOTO 3aMEIICHHUS.

. Llukioankansl, CTpOSHUE, CTIOCOOBI MOIy4eHHsI, 0OCOOCHHOCTH XUMHUYECKUX CBOMCTB.

. OgHOaTOMHBIE CIIUPTHI (M30MEPUs, CIIOCOOBI MOIY4YEHHUs, 0COOEHHOCTH PEAKLIMOHHOM
CTH TUAPOKCOTPYIIIbI, XUMUYECKHE CBOMCTBA).

. MHOTrOaTOMHBIE COUPTHI (M30MEpHs, CIIOCOOBI MOIYyYeHHs, OCOOCHHOCTH PeaKIMOH-

HOM cITOCOOHOCTH THIPOKCOTPYIIIBI, XUMUYECKUE CBOWCTBA).

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

28

I'munepun, ero Onosoruyeckas poyib B CHHTE3€ KUPOB.

®eHoJIbl, CTPOCHHE CBOMCTBA, AaHTUCENTHYECKAsi aKTUBHOCTb.
W3omepust 1 HOMEHKJIaTypa albJAeTHI0B H KETOHOB.

Crioco0bI nostyyeHust 1 XUMUYECKHUE CBOWCTBA aJIb/IETHI0B U KETOHOB.
Knaccudukamnmsi kapOOHOBBIX KHCIIOT.

Crioco0bI mosryueHust KapOOHOBBIX KHCIIOT.

XUMHUYECKUE CBOICTBAa KapOOHOBBIX KUCIIOT.

Kupsl, ux kaaccupukanus

Kupsl: ctpoeHue.

JKupbl: XuMHYECKHE CBOMCTBA.

. XKupsl: mpuMeHeHre U OMONIOrHYecKasi pojib B Ka4eCTBE YHEPreTUUECKUX MaTepua-

JIOB OPraHU3MOB.

29
30
31
32

. [loHsiTHE O MBUTAX U MOIOIIUX CPEACTBAX.
. Baxxueiinme oKCUKHUCIOTHI.

. Knaccudukanus yrieBomos.

. MOHO3BI - TIEHTO35I ¥ T€KCO3bI.
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

OnTrueckast usomepusi MoHocaxapunoB. D- u L-popmsbrl.
Tayromepus yrieBogoB. AHOMEpHI. [ TMKO3UIHBIN THAPOKCHUII.
XUMHUYECKUE CBOWCTBA MOHO3.

[Iporiecchl OpOXKEHUS U THAPOIH3A YTIEBOIOB.
Poinb yrneBos1oB B (hr3H0I0OTUU 1 MUKPOOHUOIOTHH.
Jucaxapuapl.

[Tonucaxapuael.

Hurtpocoennnenus.

AMWHBI.

AMUIBI KUCHOT.

MoueBuHa, €€ IPUMEHEHUE B CEJILCKOM XO35HCTBE.
AMUHOCTIUPTHI.

AMUHOKHCIOTHL. CTpoeHue.

CriocoObI TOTy4eHUs aMUHOKHCIIOT.

XuUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT.
Baxuneiimue npeactaBUTeTn aMUHOKUCIIOT.
buonornyeckas posib aMUHOKHUCIIOT.

benku. I[lentuaHas cBS3b.

Crtpoenue u cocTaB OEJIKOB.

benku, TAIIBI CTPYKTYD.

Knaccudukamus 6enkos.

buonornueckas poiab 6€IKOB.

HyxiienHOBBIE KUCIIOTHI KaK IPUPOAHBIE TIOJIUMEDBL.
Hyxneotunbl, X CTpOEHUE, IPUMEPBL.

JIHK, coctaB, cTpoeHue u 6uonoruueckas poib.
PHK, coctas, ctpoenue u 6uosoruueckasi poib.
ITonsTre o TponuHOM KO/€ (KOAOHE).

Burocunres Oemka B )KUBOI KIIETKE.

T'ennas HWHIXCHEPUS U OHMOTEXHOJIOTHSL.

Tpancrenasie GOPMBI paCTCHHUI W )KHBOTHBIX.
[Tonsatue o pepmenTax.

IlonsiTe 0 BUTAMHUHAX.

[TonsTHE O rOpMOHAaX.

ITonsaTHE O JIEKaPCTBEHHBIX MpenapaTax.

[Tonsatue ankamongax.

[TonsaTne aHTHOMOTHKAX.

IlonsiTue o mecTuUax.

HaTypaanHe BOJIOKHA, UICKYCCTBCHHBIC BOJIOKHA U CHUHTCTUYCCKHUEC BOJIOKHA.

Pa3nen.2. O0mas u HeOpraHu4vecKasi XMuMHUsl.

Bonpocs! a1 bxk3aMeHa:

1. Xumuueckue >7eMeHThI. ATOMBI, MOJIEKYJIbI, TIPOCTHIE ¥ CIIOKHBIE BENIECTBA.
2. BelectBa MOCTOSHHOIO M IIEPEMEHHOIO COCTaBa. 3aKOH MMOCTOSHCTBA COCTABA BEILECTB.
3. Macca atoMoB ¥ MOJIEKYJI. ATOMHas equHuUIA Macchl. OTHOCUTENLHBIE ATOMHAs U MOJIEKYJIpHAS

MaccChlI.

4. Konu4ecTBO BEIIECTBA M SIUHHIIBI €r0 n3MepeHus. Yucino ABoraapo.
5. Mousiprast macca.
6. CrexuoMeTprYECKUEe 3aKOHbI ¥ TIOHSITHS X HMHH.
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7. Tepaoe (KpucTaImuecKkoe u aMop(dHOE), JKUIKOE U ra3000pasHOe arperaTHbie COCTOSIHUS Bellle-
CTBa.

8. 3akoH ABOTaJpo ¥ €ro CJIEACTBUS.

9. MouspHBIi 00BEM BEIIECTB B ra3000pa3HOM COCTOSHUM.

10. O6benuHenHbIi ra30BhIi 3aKOH U ypaBHeHne Menneneesa—Kianeipona.

11. Pasnuuus MEXJy CMECSIMU U XMMUYCCKUMH COSJMHEHUSAMU. MaccoBas U 00ObEMHas JOIH KOM-
[TOHEHTOB CMECH.

12. OtkpbiTHE TEPUOIUIECKOTO 3AKOHA.

13. Hzotomnbl. CoBpeMeHHOE TIOHSITHE XUMUYECKOTO dnementa. CoBpemennas Gpopmynuposka [lepu-
OJIMYECKOT0 3aKOHa.

14. Tepuonuueckas cuctemMa u ctpoeHue atoma. OU3HUECKuil CMBICI MOPSIKOBOr0 HOMEpA 3JIeMEH-
TOB, HOMEPOB Tpynmbl ¥ Tnepuona. Ilepnoanyeckoe M3MEHEHHE CBOICTB AJIEMEHTOB: pajHnyca aToma;
SHEPTUM NOHM3ALNY; MIEKTPOOTPHULIATETBHOCTH.

15. CoBpemMeHHbIe NpeCTaBIEHH O CTPOEHHH aToMa. KOpIycKysIsspHO-BOJHOBOM yaan3M YacTHI
MHKPOMHUPA.

16. IMousiTre 06 IIEKTPOHHON OPOUTAIH M 3JIEKTPOHHOM 0oOake. KBaHTOBBIC UHCIA.

17. Pacnipesienienre 3JIEKTPOHOB [0 YHEPrETHYECKUM YPOBHSIM, TOIYPOBHSIM H OPOUTAISIM B COOT-
BETCTBUHU C MPUHIIUIIOM HaWMEHbIIEH 3Hepruy, npuHiunom [laynau u npasuiom I'yHna.

18. DnexTpoHHBIE KOHOUIYPAIMK ATOMOB XMMHYECKHUX JIEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTo-
MOB XHMHYECKHX DJIEMEHTOB. DJIEKTPOHHAS KJIacCH(pHUKAINSA XUMHUECKHX DIIEMEHTOB: s-, p-, d-, f-
JJIEMEHTHI.

19. Tumnsr XUMUYECKUX CBSI3CIH: KOBaJICHTHAs1, HOHHAsl, METAJUINYECKAst U BOJOPOIHAS.

20. TlousiTe O KOMIUIEKCHBIX COEIMHEHUsX. KOOpAMHAIMOHHOE YHCIIO KOMILIEKCOOOPA30BaTels.
BryTpennss u BHeUTH: chepa KOMITIIEKCOB.

21. Homenknatypa KOMIIEKCHBIX coeAuHEHNN. VX 3HaueHue.

22. TloHaTHE O HEOPTAHUYECKUX U OPTaHUYECKHUX MOTUMEpPAX.

23. [loHsITHE O TUCTIEPCHBIX CUCTEMAX.

24, Knaccuukarys XMMHYECKHX PEAKIIUI B OPraHUYECKON U HEOPTaHUYECKOM XUMUH.

25. BayTtpennsist oHeprus, sHTanbusA. TermoBoit 5GdekT xumudaeckux peakiuii. TepMOXHUMHYECKHE
ypaBHEHUs. DHTPOMHS.

26. TToHsaTHE O CKOPOCTH peakimii. PaKTOPbI, BIUSAIOIIME HA CKOPOCTh XUMUYECKOU PEAKIIHH.

27. Karanusatopbl ¥ KaTajins: TOMO- U T€TEPOreHHBIN, MX MEXAHU3MBI.

28. TToHsATHE O XUMUYECKOM PABHOBECHUH.

29. ®akTophl, BIUAIONIME HA CMENIEHHE PABHOBECHS: KOHIEHTpAIMs, JABIEHHE, TEMIEparypa
(mpunnumn Jle Larense).

30. ®usznko-xuMHUUECKasl MPUPOJA PACTBOPEHUSI M PACTBOPOB. B3ammojelcTBUE pacTBOpUTENs H
PacTBOPEHHOTO BelecTBa. PacTBOpUMOCTD BEIIECTB.

31. CriocoObl BBIpaKEHHS KOHIEHTPALMM DPACTBOPOB: MACCOBAasi JOJIi PACTBOPEHHOTO BELIECTBA
(IporieHTHAS ), MOJISIPHASL.

32. Teopust snekTpoauTHIecKOr aucconuanud. CTENeHb IEKTPOJMTUIECKON AUCCOuanuu u dhax-
TOPHI ee 3aBUCUMOCTH. CHITbHBIE U CPEITHUE DIIEKTPOIHTHL.

33. Muccoumanus oAbl Bomopoanslit mokasarens. Cpela BOIHBIX paCTBOPOB 3JIEKTPOIIUTOB.

34. T'upponus coeid, TUIBI THAPOIIN3A.

35. Crenenp okucieHus. OKHCICHUE U BOCCTaHOBJICHHUE. BaxkHeHIne OKUCIUTEIN U BOC-
CTaHOBUTEIIH.

36. Knaccuukarys OKHCIUTEBHO-BOCCTAHOBUTEBHBIX PEAKIIH.

37. MeToapl COCTAaBIEHHs] YPABHEHHMI OKHCIHMTEILHO-BOCCTAHOBHUTENBHBIX PEaKuuit. MeTox dIek-
TpOHHOTO OanaHca. BiustHre cpepl Ha MPOTEeKaHNWE OKUCIUTEIhHO-BOCCTAHOBUTEIBHBIX TIPOIIECCOB.

38. DnekrpoaHble MOTEHIUATBL. Psijl CTAHAAPTHBIX SJIEKTPOIHBIX IOTEHIMAIOB (3JIEKTPOXHMHYE-
CKUH psAJ HaNpsHKEHUH METAJUIOB).

39. TajibBaHUYECKHE DIEMEHTHI U IPHHIMIBI X pabOTHI.

40. TabBaHUYECKHE DJIEMEHTBI, IPUMEHSIEMbIE B JKH3HHU: CBUHIIOBAs aKKyMYyJISATOpHas Garapes, Hu-
Kellb-KaJIMUEBhIC OaTaper, TOTUTUBHBIC JICMEHTHI.

41. DneKTpom3 paciulaBoB COJIEH.
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42. DiexTpou3 BOJHBIX PACTBOPOB C HHEPTHBIMU U PACTBOPUMBIMH SIIEKTPOIAMH.

43. TIpocTsie U CI0KHBIE BEILECTBA.

44, Oxcuppl, UX KIIACCH(PUKAIMS, CIIOCOOBI MOYYIEHHsT 1 XHMHUYECKHE CBONCTBA.

45. OcHoBaHuUs, UX KJIaccUPUKAIUS, CIOCOOBI TONYYSHHUS U XUMUYECKHUE CBOMCTBRA.

46. KucnoTsl, nx kiaaccupuKaus, CIoCOOBI MOJyYeHU U XUMUUYECKHUE CBOMCTBA.

47. Cpennue conu, UX Kiaccu(uKaIys, CriocoObl MOTYYSHHUS] 1 XMMHUYECKHUE CBOMCTBA.

48. Conu cpennue, KUCIbIE, OCHOBHBIE M KOMILIEKCHBIE.

49. AM(poTepHOCTh OKCHIOB U THUAPOKCHUIOB MEPEXOIHBIX METAJUIOB: B3aHMMOICHCTBHE C
KHUCJIOTAMHU U 1IEII0YaMU.

50. TlonoxeHne METAIIOB B EPUONYECKOI CUCTEME M OCOOEHHOCTH CTPOEHHS UX ATOMOB.

51. IpocTsie BelecTBa — METAIUIBI: CTPOEHHE KPUCTAIUIOB M METAJIIMYECKas XUMUYECKast CBSI3b.

52. TloHsATHE KOPPO3UHM METAIOB. XMUMHUYECKas KOPPO3Hs. DIEKTpoXuMuueckas kopposus. Croco-
OBl 3aIUTHl METAJIOB OT KOPPO3UH.

53. O6uire crocoObl MONYYEHHs METAIUIOB. MeTalulyprus U €€ BUJIBL.

54. Tlonoxenne HeMETAUIOB B [IeproInyecKoil cucreMe, 0COOEHHOCTH CTPOEHHS UX aTOMOB. DJIeK-
TPOOTPHUIIATEIEHOCTD.

55. HemeTaiibl — NpoOCThIE BEIIECTBA.

56. BaaropoHsie ra3sl. DJIEKTPOHHOE CTPOECHUE ATOMOB 0JIArOPOIHBIX Ta30B U OCOOEHHOCTH MX XH-
MHYECKUX U (PU3UIECKUX CBOHCTB.

57. Bomopoa. M3oromsl Bogopoaa. OKUCIUTENBHBIE ¥ BOCCTAHOBHUTEIBHBIE CBOWCTBA BOJOPO/Ia, €T0
MoJTydeHue U IpUMEHEHHE.

58. Boxa. Ponb BOBI Kak Cpeqoo0pas3yroIIero BEIIECTBA KIETKH. DKOJIOTHYECKHE aCTEKThI BOIO-
MOJIb30BAHUSL.

59. Ilenounsie MeTawibl. OOIIas XapaKTEPUCTHKA MIETOYHBIX METAIUIOB. [oydeHne, Gu3nUecKre u
XMUMHYECKHE CBOMCTBA MIEJIOYHBIX METAIJIOB.

60. PerysnsTuBHAst poJib KATHOHOB KaJIWsl U HATPHS B )KMUBOM KieTKe. [IpUpOIHbIE COSTMHEHHS HATPHS
U KaJvis, UX 3HaYCHHE.

61. O6miast xapakTepUCTUKA MIEIOYHO3EMENbHBIX METALUIOB. KanbImii, ero noiyuenue, Gpuandeckue
U XMMHYECKUE CBOMCTBA.

62. BaxHeillue coeauHeHNs KalbLus, UX 3HAUEHHUE U npuMmeHenune. Kanpnmii B mpupoje, ero ouo-
JIOTUYECKasi POJib.

63. Amomunuii. [Tonyuenue, pU3NIECKUEe U XUMUIECKUE CBOUCTBA ATFOMUHHUS.

64. Baxxueiimue coeMHEHHs allOMUHHA, MX CBOWMCTBA, 3HAYEHUE W NpHMeHeHue. [IpupoaHbie co-
eIMHEHUS aTIOMUHMUSL.

65. Vruepon u kpemuwuii. I[IpocThie BelecTBa, 00pa3oBaHHbIE STUMH 3JIEMEHTAMHU.

66. OkcHIbl ¥ THAPOKCUIIBI YIIIEPOa U KPEMHHUS.

67. Baxkueiimme cou yroJibHOM U KPEMHUEBON KUCTOT. CHIIMKATHAS IPOMBIIILIEHHOCTb.

68. TasoreHbl — MPOCTBIE BELIECTBA: CTPOEHUE MOJIEKYJ, XAMUYECKUE CBOMCTBA, TIOJyYEHHE U TPH-
MEHEHHE.

69. Baxueiimue coeqMHEHHs] TAIOTEHOB, MX CBOMCTBA, 3HAYECHHME W MPUMEHEHHE. [aloreHsl B MpH-
poze. buonoruyeckas poJib ranoreHos.

70. Xanpkorensl — npocThie BemecTBa. Amtorponus. CTpOEHHE MOJIEKYIT AJUIOTPOIHBIX MOIH( U-
Kauui U ux cBorctsa. [lolydyeHne u npuMeHeHue KUCI0Opoaa U CEPHI.

71. XanbKoreHsl B IPUPOJIE, HX OHOIOTHYECKAst POJIb.

72. CtpoeHre MOJIEKYJIBI a30Ta M AIIOTPOITHBIX MoqupuKarmii Gpochopa, nx GU3HIECKHe U XUMHY e-
CKHe cBolicTBa. BonopoaHsle coequnenus a3ota u pocdopa.

73. Oxcujsl a3ota U Gochopa, COOTBETCTBYIONIHE UM KUCITOTHI. COJIM 9THX KUCIIOT.

74. CBoiicTBa KUCIOPOIHBIX COEAMHEHUI a30Ta M (pocdopa, UX 3HAYEHUE M NPUMEHEHHE. A30T U
thocdop B mpupoe, ux 6HoNornIecKas poib.

75. Yriepon u ero awiorponust. CBOHCTBA aJUIOTPOIHBIX MOAU(DHKAINKA YIriepoia, UX 3HAYCHHE U
MIPUMEHEHHE.

76. OxcuIbl ¥ TUAPOKCHIIBI YIJIEPOa M KPEMHHMS, UX XMMHYECKHE CBOMCTBA.

77. Conu yroipHOW M KPEMHHEBBIX KHCJIOT, MX 3HAUYCHHWE W TpuMmenenue. [Ipupomoobpasyroras
POJIb yIiIepoa TS )KUBOW U KPEMHUS JIJIsl HEXKUBOU MTPHUPOIBL.
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78. Ocobennoctu crpoenus aromoB d-snementoB (IB-VIIIB-rpymm). Meab, IHMHK, XpOM, KeJIE30,
MapraHell Kak IMPOCThIC BEIIECTBA, UX (PU3NUCCKHE U XUMHUUECKHUE CBOWCTBA.

79. HaxosxieHue NepexoHbIX METAJIOB B IIPUPOJIE, MX TOJYYEHUE U 3HAYECHHE.

80. Coenunenus d-311€MEHTOB € Pa3IMYHBIMU CTENEHAMH OKUCIEHHUS. XapaKTep OKCHIOB U THIPOK-
CHJIOB DTHX JJIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHH OKHUCJIEHUS METajlia.

81. Xumuyeckas MPOMBIILIEHHOCTh U XUMUUYECKHE TEXHOIOTHH. HaydHble NPUHIMIBI XUMHAYECKOTO
IIPOU3BO/ICTBA.

82. 3amura okpyKaromiei cpepl U OXpaHa Tpy/a IPH XMMHUYECKOM MPOU3BOJICTBE.

83. OcHOBHBIE CTaIMK XUMHUYECKOTO TPon3BoIcTBA. CpaBHEHKE IPOU3BOICTBA AMMHAKA U METAHOJIA.

84. Xumu3anus ceapCKOTO X03SICTBA U e HampaBJieHUs. Y I0O0peHUs U uX KiacCu(uKariysl.

85. XuMmuyeckue cpeicTBa 3alUThl PACTEHHH.

86. Xumuueckoe 3arps3HeHre OKPYKAIOMIEN cpeibl. BUOTEXHOJIOIHS M TeHHAs HEXKEHEPHS.

87. Xumus v moBCEeqHEBHAs KU3Hb YeloBeKa. JloMalnHss anTeka. MOIOIIME U YUCTALIME CPEACTBA.
CpencrBa 60pb0ObI ¢ OBITOBEIMH HaCeKOMBIMU. CpeIcTBa TMYHON TUTHEHBI B KOCMETHKH.

88. Xumus u numa. MapKkupoBKM yINAaKOBOK IHINEBBIX U TUTUEHUYECKMX MPOAYKTOB M YMEHHE HX
YUTATh.

89. Dxosorus xuaMIA.

90. XuMus 1 reHeTHKA YeITOBEKA.
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Jluer mepuoaMyeckux NMpoBepok padoyeil mporpam-
MbI M MH(pOpMaLHMsi 0 BHECEHHbIX U3MEHECHUAX

JIOJDKHOCTHOE JIUIIO,
MIPOBOJIUBIIIEE IIPO-

[TorpeGHOCTH
B KOPPEKTHUPOBKE

YKa3aHMEM COOT- I/IH(I)OpMaIII/IH 0
Bepky: ®.1N.0., Hara BETCTBYIOIIMX pa3- BHECEHHBIX
JIOJKHOCTh JIeTIoB pabodeit A3MEHEHUIX
MIPOTPaMMBbI
baitnosa H.B., oT- IIporokon m 3.3 CKOpPPEKTHPOBAHBI 3JIEKTPOHHBIE
BETCTBEHHAs 3a No5 ot MOJIHOTEKCTOBBIE pecypchl Hayu-
paspadotky OIl mo 14.06.2022 1. HO#t 6uboTekn BIAY
CIIeTINATTLHOCTH

19.02.07, moieHT
Kadeapsl ToBapo-
BEACHUS U DKC-
nepTa3bl

7 A

A7

\ S .//.f/ "

Pabouast mporpamma
aKTyaJn3upoBaHa
st 2022-2023
yuebHOro rona
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