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PaGouas nporpamMma JUCHMILIMHBL « XUMUS» pa3paboTaHa Ha OCHOBE:

denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 (pea. ot 16.04.2022) «O6 oOpa3oBaHuu B
Poccuiickoit @enepanumny;

denepalbHOr0 roCcyJapCTBEHHOTO 00Pa30BaTENBLHOrO CTAaHAAPTa CPEIHEro o0mero oopa3oBaHHUs
(yrBepxknén Ilpukazom MunuctepctBa obpazoBanus u Hayku Poccuiickoit denepauuu ot 17 mast 2012
r. Ne 4130, pen. ot 12.08.2022);

denepadbHOTO  TOCYIApCTBEHHOro  oOpazoBatenpHoro crangapra (PI'OC) cpemnero
npodeccuoHanpHOro odpazoBaHus 1o crnenraibHOCTIM 19.02.07 TexXHOJIOrUs MOJIOKa M MOJIOYHBIX
OPOAYKTOB (YTBEPKAECHHOTO MpHUKa3oM MuHHCTEpCcTBAa 00pa3oBaHus U Hayku Poccuiickoit @enepanuun
ot 22 amnpens 2014 r. Ne 378); 19.02.08 TexHoiOrusi mMsica U MSCHBIX MPOAYKTOB (yTBEPKIEHHOTO
npukazoM MuHuctepcTBa obpasoBanusi U Hayku Poccuiickoit ®enepauuu ot 22 ampenst 2014 r. Ne
379);

Konnenuuu mnpenoaaBaHuss ydyeOHOro mpeaMmera «XuMHs» B 00I1e00pa3oBaTEIbHbIX
opranm3auusx Poccuiickoii denepanuu, peanu3yroUMX OCHOBHBIE 00pa3oBaTEIbHBIE HPOrPAMMBbI
((ytB. pemrennem Komnernn Munnpocsemenust Poccun, mporokon ot 03.12.2019 Ne [1K-4BH));

[TpumepHoii paboueii mporpaMMbl CpeaHEro oo1ero oopazoBanus «Xumus» (0a30BbIil YPOBEHB);

[TpumepHoii mporpamMmbl BocnuTanus (ogoOpeHa perieHueM (enepaabHOro yuyeOHOo-
METOAMYECKOro 00beIMHEHUs M0 001eMy o0pa3oBaHuio, mpotokon ot 02.06.2020 Ne 2/20).

CocTaBUTEb:
npenoaaBaTesb 3Bsruna O.B.

PaGouas mporpamma paccMOTpeHa W yTBEpXKIeHa Ha 3aceaHuM Kadeapbl TYMaHUTAPHBIX U
€CTECTBEHHO-HAayYHBIX AUCHUIUIMH (TpoTokoi Nel ot 28.08.2022 r.)

3aBenyomuii kadeapoi Bacuaenko O.B.

PaGouas mporpamma paccMOTpeHa W YTBEp)KIEHA Ha 3aCeJaHUU MPEIMETHON (IIUKIIOBOI)
komuccuu (mporokoia Nel ot 29.08.2022 r.)

IIpeacenaresb nmpeAMeTHOM (IIUKJIOBOI) KOMUCCUM ‘ 3Baruna O.B.

Y

3aseayromuii oraenenuem CIIO I'opaanos C.A.
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1. ACIIOPT PABOYEN MPOTPAMMBI JUCIUIIIUHBI IT]1.02 «Xumusi»

1.1. O6sacTh NpUMEHEHHST TPOTPAMMBI
Pabouas mporpamma pucturumabl 171,02 «XuMus sBIISETCS 4acThIO OCHOBHOW MPO(eCcCHOHATBHOMI
00pa3oBaTeNbHON MMPOrpaMMbI TTOArOTOBKH CIIEIMAIMCTOB CpeaHero 3BeHa mo creruainbHocTsMm 19.02.07
TexH0JI0rnsI MOJIOKA M MOJOYHBIX OPoaykToB, 19.02.08 TexHosorus Msica 1 MICHBIX IPOIYKTOB

1.2. Mecrto nucuunaunbl B cTpykrype OITOIT
Hucnunmuua  [11.02  «Xumus» sBigercda y4eOHOW JOUCHMUIUIMHOM — 00si3aTeabHOU
npeameTHoi obmactu «EcrtectBennsle Hayku» PI'OC cpemnero obmiero obpa3zoBaHHsS U 0a30BOM
TUCHHILTHHON ob1eo0pa3oBatensHoil moaroroBku CIIO u peamusyercs B I u Bo Il cemectpax mpu
CpOKE IMOJIy4EHHUS CpeIHEro nMpodeccuoHanbHOr0 00pa3oBanus 3 roga 10 mecsiies.

1.3. llesu 1 3a1a4u AUCIHUIJIMHBI, IVIAHUPYEMbI€e Pe3yJbTAThl 0CBOCHHS Y4eOHOH
AMCHMIINHBI:

Conepxanue nucuuruinasl [1/1.02 «Xumus» HanpaBlieHO HA JOCTHXKEHHUE CIEAYIOIINX Ueleil:

- (hopMupoBaHue y OOy4aromMXcs yMEHHs OIEHHBATh 3HAUMMOCTb XMMHUYECKOT'O 3HAHUS IS
Ka)KJIOTO YEJIOBEKa;

- (opMupoBaHue y OOy4arOUIMXCS I[€IOCTHOI'O MPEACTaBICHUS O MHUPE M POJIM XUMHUU B
CO3/IaHUU COBPEMEHHOM €CTeCTBEHHOHAYYHOI KapTUHBI MUPA; YMEHHS O0BICHATh OOBEKTHI U IIPOILIECCHI
OKpYXaloIled JEMCTBUTEIbHOCTH: NPUPOJHON, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOM CpEnbl, -
WCIOJIB3YSI ISl 3TOTO XUMHUYECKUE 3HAHMS;

- pa3BuTHE y OOydYarOUIMXCS yMEHHH pa3nuvaTh (akThl U OIEHKH, CPaBHUBATH OLIEHOYHBIC
BBIBO/IbI, BUJIETh HUX CBSI3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPUEB C OINPENEICHHOW CUCTEMOU
LIEHHOCTEH, POPMYITHMPOBATH U 00OCHOBBIBATH COOCTBECHHYIO TIO3HITHIO;

- TmpuobpeTeHne OOyYarOUIMMUCS OIbITa Pa3HOOOpPA3HOM AEATEIBHOCTH, TIO3HAHUS W
CaMOIIO3HAHUS;, KJIFOYEBBIX HABBHIKOB, HMMEIONIMX YHHBEpPCAJbHOE 3HAYEHHUE ISl PA3JIMYHBIX BHUIOB
NEeSITeIFHOCTH (HABBIKOB PEIICHUS MPOoOJeM, MPHUHATUS pPEIIeHUH, MOMCKa, aHamu3a U 00paboTKu
uH(pOpMAIUU, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB HM3MEPEHUN, COTPYAHHUYECTBA, OE30MacHOrO
oOpaleHus ¢ BeUIeCTBaMHU B IMOBCEIHEBHOM KU3HH).

Vyeonas nucuunnuna [1/1.02 «Xumus» opueHTHpOBaHa HAa JOCTHIKEHUE CIEAYIOIINX 3a1a4:

- U3yYUTh TCOPETUIYCCKUE OCHOBBI XUMHH U OCOOCHHOCTH MPOTEKAHMSI XMMHUYECKUX MPOIECCOB
B OKPYKaIOIIEH cpe/ie M MX 3HAYMMOCTH ISl KQKJI0T0 YEJIOBEKa;

- U3YYHUTh COCTaB, CTPOCHUE U CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX M OPraHHYECKHUX
COCIMHEHUN W WX B3aUMOIPEBPAIEHUN, KOTOpBIE JIEKAT B OCHOBE MPUPOIHBIX U TEXHOT€HHBIX
MPOLIECCOB;

- chopMmupoBaTh Yy OOYYalOUIMXCA OIBIT Pa3HOOOPA3HOM NEATENbHOCTH, IO3HAHUS W
CaMOIO3HAaHUSI B O0JIACTM XWUMHUU; KIIOYEBBIX HABBIKOB AKCHEPHUMEHTAIHHOW paboThl, MMEIOIUX
YHUBEpCAIbHOE 3HAUEHHE JJIs1 Pa3IMYHbIX BUJOB JI€ATEIIbHOCTH.

Iliianupyemble TMYHOCTHBIE Pe3yJbTATHI 0CBOCHHUS Y4eOHOM JUCUMILIMHBI:

- (hopMupoBaHHME YYBCTBA TOPAOCTH U YBAXKEHHUS K HUCTOPUHM M JOCTHXKEHHSM OTEUECTBEHHOU
XUMHUYECKON HAayKH; XUMHUYECKU TPAaMOTHOE MOBEAEHNE B MPOPECCHOHANBHON 1eATeIbHOCTH U B OBITY
npu 00palleHuu ¢ XMMUYECKIMHE BEIIeCTBAMU, MaTepHalaMU U IPOIECCAMU;

- TOTOBHOCTb K TIPOJOJDKEHHIO 00pa3oBaHHUS W TIOBBINIEHUS KBaTIM(UKAIUM B H30paHHOMN
npodeccuoHanbHON ACITEIBHOCTH U 00BEKTUBHOE OCO3HAHKE POJIA XMMHUYECKUX KOMIIETEHIIUN B ATOM;

- YMEHHUE HCIOJb30BaTh JIOCTUKEHHUS COBPEMEHHOM XHUMHUYECKOM HAyKM W XUMHUYECKHX
TEXHOJOTHMA JUIS TIOBBIIICHHWS] COOCTBEHHOTO HMHTEIUIEKTYaJbHOT'O pa3BUTUS B  BBIOPaHHOMN
poheCCHOHATbHON JeSTEIILHOCTH.

I[lnanupyembie MeTanpeaMeTHbIE Pe3yJbTAThl 0CBOEHHUS Y4eOHOM TUCHUIJINHBI:



- YMEHHME WCIIOJB30BAHUS PA3NIUYHBIX BHJIOB IIO3HABATEILHOW JESITEIBHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX OIepaluii (MOCTAaHOBKU 3alaud, (GOpMYJIMpPOBAaHHUs TUIIOTE3, aHAIM3a M CHUHTE3a,
CpaBHEHHsI, 0000IIICHUS, CUCTEMATH3AIIHN;

- TOTOBHOCTh K BBIBJICHUIO TNPHUYMHHO-CICACTBEHHBIX CBs3€il, [OMCKa aHAJOrOB,
(bopMynupoBaHUs BBIBOIOB) ISl PELICHUS IOCTaBJICHHON 3aa4u;

- TPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMA (HAOJIOJCHUS, HAYYHOI'O OJKCIIEPHUMEHTA) IS
U3YyYCHHS PA3JMYHBIX CTOPOH XHMHYECKHX OOBEKTOB W IMPOIECCOB, C KOTOPHIMH BO3HHKACT
HEOOXOAMMOCTh CTAJIKUBAThCS B MPOQECCHOHATBHOM cdepe;

- WCMOJB30BAaHHE PA3NUYHBIX HCTOYHUKOB [JIsl TONYYCHUS HHPOPMAIUU O XUMHYECKUX
mpoleccax, YMEHHME OLIGHUTb €€ JIOCTOBEPHOCTh JJIsI JIOCTH)KEHHS XOPOLIMX pEe3yJlbTaTOB B
npodeccruoHaIbHOU cdepe.

I[Inanupyemble MpeIMeTHBIE Pe3yJabTATHI 0CBOCHHUS YUeOHOM TUCIUTLINHBI:
3HATH/ MOHUMATh:
- 3HAHWE OCHOBOIOJIATAIONIMX XUMHUYCCKUX TOHSATHH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH;
YBEPEHHOE MOJIb30BAHUE XMMHYECKON TEPMUHOJIOTHEN U CUMBOJIHKOIA;
- MECTO XMMHH B COBPEMEHHOH HayYHOW KapTHUHE MHPA; POJb XUMHUHU B ()OPMUPOBAHHUH
Kpyro3opa v pyHKIHOHAILHOW rPAMOTHOCTH YeNIOBEKa ISl PeIICHUS MPAKTHYECKUX 3a/1a4;
- IpaBWJIa TEXHUKU 0E301aCHOCTH TIPH UCIOJb30BAHUY XUMUYECKUX BEIIECTB.
yMeThb:
- YMCTb JaBaTb KOJIMYCCTBCHHLIC OIICHKU U NPOU3BOAWUTDL PACUCTHI 10 XUMUYCCKUM q)OpMy.TIaM n
YPaBHCHUAM;
- 06pa6aTBIBaTB, 00BSICHATH PE3YIbTAaThI MIPOBEACHHBIX OIIBITOB U ACJIaTh BBIBOBI,
- TMPUMEHSITh METOJAbl HAYYHOTrO TO3HaHWA (HaOJIOIEeHWe, OMNFCaHre, W3MEPEHHE) MPU PEIIeHUN
MMPAaKTUYCCKUX 3aJay.
HCIO0JIb30BATh NMPHOOpPeTEeHHbIe 3HAHNS W YMEHHSI B NMPAKTHYECKO# JeATEJIbHOCTH U
NMOBCe/IHEBHOM KU3HHU JI5:
- (opmupoBaHusi COOCTBEHHOI MO3UIIMU 1O OTHOMICHUIO K XUMHUYECKOW MH(OpMAIIHH,
MOJTy4aeMOW U3 Pa3HbIX HCTOYHHUKOB;
- IPUMEHEHUSI METO/I0B MMO3HAHUS MIPU PELICHUH MPAKTUICCKHIX 33]1a4;
- coOuo/IeHusl MpaBUJ TEXHUKHA 0€30MacHOCTH IPH HUCIOIB30BAaHUM XHUMHUYECKHUX BEIIECTB B
MPAKTHYECKOM JIeATEIBHOCTH M MTOBCEIHCBHON KH3HU.
1.4. Ko1u4ecTBO YacOB HA OCBOEHHE YUYeOHOH AN CIHIIHHBI.
MakcumasbHOW yueOHOH Harpy3Kku odydaromerocs (Bcero) 258 yacos, B TOM 4uncIe:
- 00s13aTeIHPHON ayIMTOPHOU Y4eOHOU HArpy3ku odydaromierocs — 166 gacos;
- CAaMOCTOSITEIBHON paboThI 0Oyuaromerocs —82 yaca
- KoHCyIbTaruu — 10 yacos;
- MHIUBUAYaTbHBIN poekT — 10 Jacos.



2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1. O6beM AUCHUIIUHBI ¥ BUAbI Y4eOHOIl padoThI

O0BeM yacoB

Bun yueOHoli paGoThl Cemectp Hroro
1 2
MaxkcumanbHa yueOHasi Harpy3ka (Bcero) 118 140 258
Oo0s3aresibHAsI ayIUTOPHAsA y4eOHas 80 86 166
HArpy3kKa (Bcero)
JICKIIUH, YPOKHU 38 40 78
71a00paTOPHBIE 3AHSITUS 42 46 88

MPAKTUYCCKUC 3aHATUSA

KonTtponbHbIe paboTh

KypcoBasi paboTa (IIpoeKT)

CamocTosiTesibHAsI padoTa 00y4aromuerocs 29 43 72
(Bcero), B TOM 4HCIIE:

JoMantHssi pabora 19 17 36
paboTa ¢ JOMOJHUTEILHOMN JINTepaTypou 10 26 36

U3yuyeHue MaTteprana ydyeOHHKa

IIOUCK U CUCTeMaTU3alus HHGOopMaLuu ¢
ucnoJib3oBanueM MHTepHET-pecypcoB

COCTAaBJICHHUC I1J1IaHA-KOHCIICKTAa

WnauBuayanbHbIN IPOEKT 5 5 10
Koncyabramun 4 6 10
®opMa IPOMEKYTOYHOM ATTECTALUM 110 3ayer DOKk3aMeH 3auer,
AMCHUIINHE DK3ameH




2.2. Temaruueckuii mian u cogeps:kanue qucummmmanl I, 02 «Xummus»

HaunmeHoBanue Conep:xxanue yueOHOro Marepuajia, J1adopaTopHble M NPaAKTHYeCKHe PadoThI, OB LeM 1aCOB YpoBenb
pa3aesioB U TeM caMoCTOsITeJIbHAsE padoTa 00y4Yyaroumxcs 0CBOEHMUS
1 cemecTp
Beenenue
Beenenne Jlekums, ypok. HayuHble METO/IbI MO3HAHUS BEIIECTB U XUMUYECKHUX siBIICHUU. Poib skcriepumenTa 1 1
U TEOpUU B XUMHH. 3HadeHHe XUMHUH npu ocBoeHuu npodeccuii CIIO u cnenmansHocterr CIIO
€CTECTBEHHO-HAYYHOT 0 MPOouJIst MpoQeccrOHaANbHOI0 00pa3oBaHMUs.
Pa3nen I. Oprannyeckasi XumMus
Tema 1.1. Jlekuusi, ypok. IIpenmer opranunyeckoil xumuu. [loHATHE 00 OpraHWYecKOM BELIECTBE U 2 1
Ipeamer opraHu4eckoil xumuu. KpaTkuili ouepk MUCTOPUM PA3BUTHUs OPraHUYECKOM XUMHH. Butamusm u ero
opranuyeckoii | kpymeHue. OcCOOEHHOCTH CTPOEHHs OpPraHUYecKuX coeanHeHnii. Kpyropopot yriepoza B npupose.
xumun. Teopust | Jlekums, ypok. Teopus ctpoeHuss opranmdeckux coenuHeHuit A.M. byraeposa. Ilpeanoceuiku
CTPOCHHUA co3ganuss Teopun crTpoeHuss. OCHOBHBIE TIOJIOKEHHsT Teopun crpoeHuss A.M. bymieposa.
opraHM4yeckux | XuMHUYECKOE CTPOCHHUE W CBOMCTBa opraHuuyeckux BemiecTB. [loHstue 00 mzomepun. CrocoObl
coeIUHeHUI O0TOOpaXeHUs CTPOEHUSI MOJIEKYJbl (dopmyinbl, Moaenu). 3HaueHue Tteopuu A.M. BytnepoBa nms

pa3BUTHS OpraHUYECKOW XUMHM M XHMHYECKUX HporHo3oB. CTpoeHume arToma yriepoja.
DONeKTpOHHOE O00JaKo M OpOUTaNb, S- U P-OpOUTANIN. DIJIEKTPOHHBIE U 3JIEKTPOHHO-TpaHUuecKue
¢dopmynbl aToMa yriepoja B OCHOBHOM M BO30YXJIEHHOM cOCTOSHUAX. KoBajeHTHas XuMudeckas
CBS3b M €€ KiaccHupUKamus 1o crnoco0y mepekpbiBaHUs opOutanei (6- u m-cBs3u). [lonstue
rubpuamnzanuu. Pasmuusble Tunel ruOpuanm3anuu U (GopMma aTOMHBIX OpOUTanel, B3aWMHOE
OTTAJIKUBAaHUE TUOPUAHBIX OpOUTANIE M UX PACHOJIOKEHNUE B IPOCTPAHCTBE B COOTBETCTBUU C
MUHUMYMOM DJHEpPruu. l'eoMeTpusi MOJEKyJl BEIIECTB, OOpa30OBaHHBIX aTOMaMu Yriepojaa B
Pa3JIMYHBIX COCTOSHUSIX THOPUAN3ALIUN

Jlekuus, ypok. Knaccuduxanus opranuueckux coeauHeHuil. Knaccupukanus opraHudeckux
BEILECTB B 3aBUCUMOCTH OT CTPOEHUS yriepoaHoi nenu. [lonstue GpyHKIMOHAIBHONW TPYMIIBL.
Knaccudukanus opraHnyeckix BELECTB 10 TUITY (PYHKIMOHAIBHOW IPYIIIBL.

Jlexuusi, ypok. OCHOBBI HOMEHKJIATypbl OPraHMYECKUX BelecTB. TpUBHaIbHbIC HA3BaHUS.
PannonanpHas HOMEHKIATypa Kak npeamecrBeHHuiia HomeHkaatypel |UPAC. HomenkiaTtypa
IUPAC: mnpunuunbsl oOpa3oBaHMsl Ha3BaHWM, CTApIIMHCTBO (YHKIMOHAJIBHBIX [Py, HX
o0o3HaueHue B npedukcax u cypduxcax Ha3BaHUI OpraHU4YECKUX BELIECTB.

Jlekuusi, ypok. TUnsl XUMHYECKUX CBA3EH B OPraHUYECKUX COETUHEHUSX M CIIOCOOBI UX pa3phiBa.
Knaccudukanus KOBaJeHTHBIX CBA3EH MO 3JIEKTPOOTPULIATEIBHOCTH CBA3aHHBIX aTOMOB, CIIOCOOY
NepeKkphIBaHusl OpOHTasiell, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBs3b HPUPOIBI XUMHYECKON
CBSI3U C THUIIOM KPUCTAJJIMYECKOW PEIIeTKH BEIIECTBA M €ro (M3MYECKMMH CBOWCTBaMH. Pa3pbiB




XMMHMUYECKON CBSI3U Kak Ipolecc, oOpaTHeli ee oOpa3oBaHuto. [omonutuueckuii u
reTepOJIMTUUECKUI pa3pbIBbl CBSA3€H, UX COMOCTaBIEHHE C OOMEHHBIM M JOHOPHO-aKLENTOPHBIM
MexaHu3MaMHu uX oOpa3oBaHus. IloHsiTue cBOOOIHOrO paaukaia, HyKICOPUILHOU U
AMEKTPO(UILHON YaCTUIIBI.

Jlexnusi, ypok. Kinaccudukanus peakiuii B opraHudeckor xumun. [loHsITHE 0 TUITaX U MEXaHU3Max
peakiuii B oprannueckoit xumuu. Cyocrpar u pearent. Knaccudukamus peakiuid mo u3MeHEHHUIO B
CTPYKType cyOcTpaTa (IprucoeinHeHne, OTIIEeNIeHNE, 3aMellleHre, N30MepHU3allis) U TUIy peareHra
(panukanbHbele, HyKJIeodumbHbIe, dnekTpoduibHbie). Peakuum npucoenunenus (AN, AE),
sanmumuanpoBanus (E), 3amemenus (SR, SN, SE), uzomepuzanuu. PasHoBUAHOCTH peakinii Kaxa0ro
TUTIA: TUAPUPOBAHUE U JIETUIPUPOBAHUE, TAJIOTCHHUPOBAHUE M JIErajoreHUPOBAaHUE, THUApATALUA U
JeruapaTanus, rTuporajoreHupoBaHue U JErUAporajoreHupoBaHue, MoJMMepu3alus u
MOJIMKOH/IEH calus, meperpynnupoBka. OCoOEHHOCTH OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIuil B
OpPraHU4eCKON XUMHUH.

Jleknusi, ypok. CoBpeMEeHHbIE NPEACTABICHUS O XMMHUYECKOM CTPOCHUM OPraHMYECKHX BEILIECTB.
OcHOBHBIE HampaBlIeHUs pa3BUTHs TeopuH ctpoeHuss A. M. byrtneposa. M3oMepus opraHu4eckux
BelecTB U ee BUAbl. CTPYKTypHas M30MEpPHUs: MEXKIACCOBas, YrIE€pPOJHOIO CKeJIeTa, MOJIOKEHUS
KpaTHOM CBsi3W W (GYHKUHUOHAJIBHOW Tpymmbl. [IpocTpaHCTBEHHAss M30MEpHUs: TE€OMETpUYECKas M
ontuyeckass. lloHsaTHe acuMMeTpuuecKoro LeHTpa. buonornueckoe 3HAYEHUE  ONTHYECKOU
n3oMepu. B3aummHOe BiIMsSHHE aTOMOB B MOJEKYJIaX OPraHUYECKUX BEIIECTB. DIJIEKTPOHHBIE
pPEeKTH AaTOMOB U aTOMHBIX TPYII B OPraHUYecKUX MoleKyiax. MHIyKIuoHHBINA 3¢ ¢eKT,
MOJIOKUTENIBHBIH W OTPUIIATEIbHBIN, ero ocoOeHHocTH. Me3zoMepHbli 3ddext  (3ddekT
COTPSDKEHUS), €r0 0COOCHHOCTH.

JlabopaTopHoe 3ansiTue. V3rotoBienne Mojened MOJIEKyJ - MPeACTaBUTENEH Pa3IMUHbIX KJIacCOB
OpraHuyecKkux coeauHeHui. OOHapyXeHHue yriepoja W BOAOPOJa B OPraHUYECKOM COEIHMHEHUHU.
O6napyxeHnue ranorenon (mpoda belnpiiteiina).

CAMOCTOSATEJBHAA PABOTA OBYYAIOIIUXCAH

JlomaimHee 3agaHue:

IToaroroBka cooOIEHHI IO TEMAM:

«Kpatkue cBeieHus 110 KCTOPUHU BOSHUKHOBEHHUS U PA3BUTHS OPraHUYECKON XUMUU)
«Kwuznp u nesreapnocts A.M. ByTtieposay

Tema 1.2.
IIpeaeabHbie
YIJI€BOIOPOABI

Jlekuusi, ypok. ['omonoruueckuit psin ankaHoB. llonsitue o0 yrieBogoponax. OcobeHHOCTH
CTPOEHHUS MPEACIbHBIX YIIEBOIOPOAOB. AJKaHbl KaK MPeICTaBUTENIN MPEIeIbHbIX YrIeBOJOPOIOB.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl MeETaHa M JPYruX aJIKaHOB.
I'omonoruueckuii psim u u3omepusi mnapaduHoB. HopmanbHOe U pa3BETBIEHHOE CTPOEHHE




yraeponHoil nenu. HomeHknaTypa alkaHOB M aJKHIBHBIX 3amecTuTeneil. du3ndeckue CBOICTBa
aJKaHoOB. AJIKaHbl B IPUPOJIE.

Jlekuus, ypok. XuMuyeckue cBoWcTBa ajkaHoB. Peakuuu SR-tuma: ranorenupoBanue (padotsr H.
H. CemenoBa), nutpoBanue no KonopanoBy. MexaHu3M peakiuu XJIOpUpPOBaHUS ajKaHOB. Peakiuu
JETUIPUPOBAHMS, TOPCHHSI, KATAJUTHUECKOTO OKHCICHHS allkaHOB. KPEKWHT ajKaHOB, pa3IMYHbBIC
BHJIBI KPEKWHTA, TPUMEHEHNE B MPOMBINIICHHOCTH. [IMpoin3 U KOHBEPCHSI METaHa, U30MEpPU3AIIHS
AJIKaHOB.

Jlekuusi, ypok. IIpumenenne u crnocoObl momydeHusi aakaHoB. OOJacTH NMPUMEHEHHs aJTKaHOB.
[TpoMBIIIIEHHBIE CITOCOOBI MOJMYYEHHS AJIKAHOB: IMOJIydYE€HHE M3 MPUPOAHBIX MCTOYHHKOB, KPEKHHT
napauHOB, MOJIyYEHUE CHUHTETHYECKOro OEH3MHA, rasu@ukanus yris, TUAPUPOBAHUE AJKAHOB.
JlaGopaTopHble CrOcOObI MOIYy4YEHUs aJKaHOB: CUHTE3 Bropua, aekapOOKCHIMpPOBaHUE, TUAPOIIN3
KapOuaa aIOMHHUSI.

Jlekuus, ypok. Lluxnoankansl. ['oMonornueckuii psa ¥ HOMEHKJIATypa I[UKIOAJIKAaHOB, UX OOIIas
¢dopmyna. [loHsaTHE O HampspKEHUM LUKIIA. M30Mepus IUKI0aIKaHOB: MEKKJIACCOBAsl, YTJIE€POJAHOIO
ckenera, reomerpuueckas. [lomyueHne u ¢u3MUEecCKHe CBOMCTBA LUKIOAIKAaHOB. XUMHUYECKHE
cBOicTBa IUKIoaNKaHOB. Crieruduka CBONCTB IUKJIOAJIKAHOB C MaJIbIM pa3MepoM IuKIa. Peakiuun
IIPUCOEINHEHUS U PAIUKAIBHOIO 3aMEILECHUS.

JlabopaTropHoe 3ansiTHe. l3rotoBieHue wojene MOJEKYJ aJIKaHOB M TaJIOr€HaJKaHOB.
W3zroroBnenue napa@uHUpOBaHHON OyMaru, HUCHbITAHUE €€ CBOMCTB: OTHOILICHMS K BOJAE U JKUPAM.
OO6HapykeHue BOJbl, CakM, YTJEKUCIOro ra3a B NpOAyKTax ropeHust cBeud. O3HAKOMIIEHHE CO
CBOWCTBaMH TBEpAbIX MapaUHOB: IIJIaBJICHUEM, pPAaCTBOPUMOCTbIO B BOJE€ M OPraHUYECKHX
pPAcTBOPUTENAX, XMMUUECKOH MHEPTHOCTBIO (OTCYTCTBHEM B3aMMOJENUCTBUSI C OPOMHON BOAOMH,

pacTBOpaMM IepMaHIraHaTa Kajus, THAPOKCHUIA HaTpus U cepHoM KucioThl). [lomydueHnue meraHa u
M3yYEHUE €ro CBOWCTB: TOPEHHUS, OTHOIIEHUS K OPOMHOMN BOJIE U PacCTBOPY INE€pMaHraHaTa Kajusl.

CAMOCTOSATEJIBbHASA PABOTA OBYYAIOIIUXCA

IIpnMepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOSATEJIbHBIX PadoT:

1. HaxoxnaeHue B mpupojie, COCTaB U (pr3nuecKre CBONCTBA HEPTH.

2. TonnmBHO-3HEpreTHYecKoe 3HaueHH e HePTH.

3. OcHOBHBIE HaNpaBJICHUS HCIOJIb30BAHNS KAMEHHOTO YTJISL.

4. KokcoBaHHe KaMEHHOIO YyIJisl, BaKHEHIINE MPOJYKThl 3TOr0 Mpoliecca: KOKC, KAMEHHOYT 0JIbHas
CMOJIa, HaJICMOJIbHAs BOJA.

Tema 1.3.
ITUHJIEHOBBIE U

AHEHOBbIE
yIJ1€BOA0POAbI

Jleknusi, ypok. I'omoiiornueckuili psii ajJKeHOB. DIJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIbI ATHJIEHA U aJIkeHOB. ['omonornueckuil psg u obmas Qopmyna ankeHoB. M3omepus
STHJIEHOBBIX YTJIEBOJAOPOIOB: MEXKKJIACCOBasA, YIJIEPOJAHOIO CKEJIETa, MOJOKEHUs KPATHOW CBS3H,
reoMmerpuueckas. OCOOCHHOCTH HOMEHKJIATYPbhI dTHJICHOBBIX YTJIEBOAOPOIOB, Ha3BAaHUS BRKHEUIITUX




paanKaJioB. dusznyecKre CBONCTBA alIKEHOB.

Jleknusi, ypok. XMMHUYECKHE CBOHMCTBA aJIKEHOB. DJIEKTPOMUIBHBIN XapaKTep peaKIuii, CKIOHHOCTh
K peakuusM MPUCOCNUHEHHUS, OKHUCIEeHUs, noiuMepusanuu. [IpaBusno MapkoBHMKOBA U €ro
DIIEKTPOHHOE O00OCHOBaHME. Peakuuu TamoreHHpOBaHMS, THIPOTAIOTEHHUPOBAHUS, TUIApATAINH,
rugpupoBanus. Mexanusm AE-peakunii. [Tonsitue o peakuusax noaumepusanuu. ['opeHre anKkeHoB.
Peakuuu okucineHus B MATKUX M JKECTKUX yCloBHsAX. Peaknus Barnepa u ee 3HaueHue 1
00HapyKEeHUs HENPENENbHBIX YIIIEBOOPOA0B, IOJYYEHUS MIIUKOJIEH.

Jlekuusi, ypok. IIpuMeHeHune u cmocoOBl TOJydyeHHUs alKeHOB. lcnonb3oBaHuE BBICOKOM
PEaKIIMOHHOM CHOCOOHOCTH aJIKEHOB B XMMMUYECKOH IMpOMbIIIeHHOCTH. [IpuMeHeHne 3TuieHa u
nponuieHa. [TpomblieHHble cIOCOOBI MOTy4YeHUs aJIKEHOB. Peakiuu neruapupoBanus U KpeKUHIa
ankeHoB. JJabopaTopHbIe CIOCOOBI MOTyYE€HHsI aJTKEHOB.

Jlexnusi, ypok. Ankanuensl. [lonsTie u kmaccupukanus AMEHOBBIX YTIIEBOJOPOAOB MO B3aUMHOMY
PaCIONIOKEHUIO KPAaTHBIX CBsize B Mosiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHUSI COMPSDKEHHBIX AUeHOB. [loHsTHE O T-37eKTpoHHON cucteme. HoMeHkiatypa AMEHOBBIX
yrieBoaoponoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB COMNPSKEHHBIX JUCHOB KaK CIEICTBHE UX
MEKTPOHHOTrO cTpoeHus. Peaknuu 1,4-npucoenuuenus. [lonmmepusanus aueHoB. CrocoObl
MOJIYYCHHUSI ITMCHOBBIX yriieBonopooB: padbotel C. B. JleGenera, nerupupoBaHue aIkaHOB.

Jlekuusi, ypok. OCHOBHBIE NOHSTHSI XUMHUHU BBICOKOMOJEKYJSIPHBIX COEAMHEHUH (Ha Npumepe
IPOAYKTOB MOJIMMEpU3AllMM aJIKeHOB, aJIKaJIMeHOB M MX TaJIOTeHIPOU3BOAHBIX). MoHoMep,
MOJIMMEp, pPEaKUus IOJUMEpPHU3alUN, CTENEHb IOJIMMEpPU3alluH, CTPYKTYpHOE 3BEHO. THIIbI
MOJIMMEPHBIX 1IeNe: JIMHEWHbIE, pPa3BETBJICHHbIC, cHMThIe. [loHsATHE O cTepeoperyasipHbIX
nosmMepax. [lonmumepsl TepMOIUIACTHYHBIE U TepMOpeakTuBHBIE. [IpencraBienue o miacrMaccax u
anacroMepax. IlomMATHIIEH BBICOKOrO W HU3KOIO JABJIEHHUS, €ro CBOMCTBA M IIPUMEHEHUE.
Karamuzaroper  Iurnepa - Harra. IlomunponuneH, ero npuUMEHEHME U CBOMCTBA.
["anorenconepxanye NoIMMepsl: TeQIIOH, MOMUBUHIIXIOpUA. Kayuykn HaTypalbHbIi U
cuHreTnueckue. Comnosmmepsl (0yTaaueH CTUPOIbHBIN Kayuyk). BynkaHusanus kaydyka, pe3uHa U
H0OHUT.

JlaGopaTropHoe 3ansiTue. OOHapYXEHHE HENMPEAEIbHBIX COSTUHEHUIN B KEPOCHHE, CKUITHIAPE.
O3zHakomIieHHe ¢ o0pa3laMu MOMUATUIICHA U MOJUNponiieHa. Pacimo3naBanue o0pas3ioB aJKaHOB U
ankeHoB. [loyiydeHnue sTuneHa Aeruapatanuel 3TUI0BOro cnupTa. BzaumoaencTeue 3TuieHa ¢
OpOMHOIA BOJIOM, pacCTBOPOM MepMaHranara kanus. CpaBHEHHE TIJIAMEHU 3THJICHA C IUIAMEHEM
MpeesbHBIX YTIIEBOIOPOAOB (METaHa, MPONaH-0yTaHOBOM CMECH).

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCAH




JlomamHee 3axaHue:

[TpopaboTka KOHCIIEKTa IO OCHOBHBIM BOIIPOCAM:
«[IpuMeHeHre U MOTYYeHHE ATKEHOBY,

«OtnenpHble NPEACTAaBUTENM (3TUIIEH, TPOITUIIEH )»,
«Ankanuensl (TuosieuHbI) ©X OCOOCHHOCTH U MPUMEHEHHEY,
«IIpupOnHBIN KaydyK».

Tema 1.4. Jleknusi, ypok. ['omonornueckuii psj aJKUHOB. ODJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
AlleTHJIEHOBBIE | alleTUJIEHA U APYTUX aJKUHOB. ['oMosiormueckuil psa u obuias popmyna ankuHoB. HomeHnkmaTypa
yIJ1€BOAOPOAbI | ALIETWICHOBBIX YIJIEBOAOPOAOB. M30Mepus MeXKIaccoBas, yIrJIEPOJHOIO CKeElleTa, MOJI0XKEHUS

KPaTHOW CBSI3H.

Jlekuusi, ypok. XuMHUYeCKHE CBOMCTBa M HpUMEHEHHE anKuHOB. (OCOOEHHOCTH peaKuui
MPUCOEAUHEHUS] 1O TPOMHON yraepon-yriepogHod cBsi3u. Peaxuust Kydeposa. [Ipasuso
MapkoBHHUKOBa MPUMEHHTENBHO K aleTuiaeHaM. [1oABMKHOCTH aToMa BOAOpoAa (KUCIOTHBIE
cBoiictBa ankuHOB). OkucieHue ankuHoB. Peakuust 3enuHckoro. IlpumeHeHue aneTUsIEHOBBIX
yriesopoponos. ITonuBununanerar.

Jlekumsi, ypok. Ilonydenune ankunoB. [lonydeHue aneTusieHa MUPOJIU30M METaHa W KapOWIHBIM
METOJIOM.

JlabopaTopHoe 3ansiTHe. MI3roTOBIIEHHE MOIENEN MOJIEKYJ aJIKHHOB, UX H30MEPOB.
CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCHA

IIpumepHasi TeMaTHKa BHEAYIUTOPHBIX CAMOCTOSITEJILHBIX PadoT:

1. Sp-ruGpunuzanus, roMOJOrHUECKUN PsiA, U30MEpHsl U HOMEHKJIaTypa; CBOMCTBA, MPUMEHEHUE U
MOJIy4EHHUE.

2. KucnoTtHsie CBOMCTBA aJKUHOB.

Tema 1.5. Jlexknusi, ypok. I'omonorndeckuil psii apeHoB. beH305 Kak IpencTaBuTeNnb apeHoB. PasBurtue
ApomaTuyecKkH | NPEJCTaBIeHUH o0 crpoeHHMH OeH3o1a. CoOBpeMeHHbIe IpEACTaBlIeHUs 00 JJIEKTPOHHOM M

e IMPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. OOpa3oBaHHe apOMaTUYECKOW T-cUCTeMBbI. ['omooru
yriieBoopoabl | OeH3oja, UX HOMEHKIaTypa, obmas ¢opmyna. HoMeHknaTypa Uil AM3aMELIEHHBIX MPOU3BOAHBIX

OeH30J1a: OpTO-, METa-, Mapa-pacnoyoKeHne 3aMmectuteneil. Duznyeckne CBOMCTBA APEHOB.

Jlekuus, ypok. Xumuueckue cBoiictBa apeHoB. [Ipumepsl peakiuil 31eKTpoUIbHOIO 3aMeleHUs:
rajoreHupoBaHus, ajkuiaupoBaHus (katamuzaropsl Ppunenss — Kpadrcea), HuTpoBanus,
cyibupoBanus. Peakiuu ruipupoBaHusi U NpucoeIuHEHHs xjopa K Oenszony. OcobeHHOCTH
XHMHYECKUX CBOMCTB TOMOJIOrOB OeH3oia. B3zaumMHOe BiIMSHHE aTOMOB Ha MpUMEpPE TOMOJIOTOB
apeHoB. OpueHTaIys B peakiusax snekrpodunbHoro 3amemenus. OpuentanTsl | u Il pona.

Jlekums, ypok. IIpumeHeHne u nonydeHue apeHoB. [IpUpoaHbIE HCTOYHUKH apOMAaTHYECKUX
YII€BOJOPOIOB. ApoMaTH3alysl aJIKaHOB U IIUKII0AJIKaHOB. AJIKUIIMpPOBaHKUE OEH3071a.




CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCA

JlomaiHee 3agaHue:
IToaroroBka coOOIEHHI IO TEMAM:
«Cunre3 @punens-Kpadrca. 'enetnueckue cBsi3su Mexay OTACIbHBIMU KJIacCaMU YIJI€BOJOPOJIOB.

Tema 1.6.
IIpupoansie
HCTOYHUKHU
yIJIeBOI0POA0B

Jlekuusi, ypok. Hedts. Haxoxnenue B mpuponme, cocraB W (U3NYECKUE CBOWCTBA HEPTH.
TonnuBHOSHEpreTuueckoe 3HaueHue Hedtu. [Ipombinuiennas nepepadborka HegTH. Pextudukanus
HeTH, OCHOBHBIE (paKkIMK €€ pas3leleHus, HX HCIoJb30oBaHHe. Bropuunas mnepepaboTka
HedTenponykToB. PekTndukanus Ma3zyTa npu yMeHbIIEHHOM JaBlieHnH. KpekuHr HehTenpoayKToB.
Paznmuunbie Buabl kpekuHra, padotsl B.I.IllyxoBa. M3oMepusamnus ankaHoB. AJKUIMPOBaHUE
HeNpeAeNbHbIX yrieBoaoponoB. Pudopmunr HedrenpoaykTos. KauecTBo aBTOMOOMIBHOIO TOIIUBA.
OKTaHOBOE YHCJIO.

Jlekuus, ypok. [Ipupoausiii 1 nonyTHbIi HedTsHOHM ra3pl. CpaBHEHHE cOCTaBa IPUPOJHOIO U
IOy THOT'O Ta30B, UX IIPAKTUYECKOE M CII0JIb30BaHUE.

Jlexknusi, ypok. Kamennslii yrosb. OCHOBHBIC HAaIpaBJIICHHWS HCIOJIB30BAHHUS KaMEHHOIO YTJIA.
KokcoBaHne KaMEHHOrO yrid, BaXHEUIIME IPONYKTHI 3TOr0 Iporecca: KOKC, KAMEHHOYTOJbHAas
cMoja, HaacMoibHas Boaa. CoequHEHHUs, BBIAEIAEMbIE U3 KaMEHHOYIOJbHOW cMoubl. IIponykTsl,
HOJTy4aeMble M3 HAJCMOJILHOW BOJBI. DKOJOIMUYECKHE ACIEKThl J0OBIYM, NEepepaboTKH U
HCII0JI30BAHUS FOPIOYNX HCKOIAEMBIX.

JlaGopaTopHoe 3aHsaTHe. OnpeseneHne HaIUIKs HepeAeIbHbIX YIIIEBOIOPOIOB B OCH3MHE U
KepocuHe. PacTBOpUMOCTh pa3ianyHbIX HePTenpoaykToB (OeH3MHA, KEPOCHHA, JU3EILHOIO TOIJIMBA,
Bas3elMHa, napaguHa) Apyr B Apyre.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIUXCH

IIpuMepHasi TeMATHKA BHEAYTUTOPHBIX CAMOCTONATEILHBIX PA0OT:
1. ITpupoaHbI# ¥ TOMYTHBIM HEPTIHOM ra3bl, HEPTh, YT OJIb.
2. [leperonka HeTH U KPEKUHT HE(PTEMPOTYKTOB, IPUMEHEHUE HEe(PTENPOIYKTOB

Tema 1.7.
I'mapokcniIbHBI
€ COeJUHEeHUA

Jlexuus, ypok. Ctpoenue u kiaccudukanus cnuproB. Kiaccudukanus crnuproB 1O TUIY
YII€BOJOPOIHOIO pajuKalla, YACIy THIPOKCUIIBHBIX I'PYNN U TUIly aToMa yIjiepoja, CBA3aHHOIO C
TUPOKCUIIBHON TI'PYNION. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE TMIPOKCUIIBHON T'PYIIIBI.
BnusiHue crpoeHusi cnupToB Ha UX (U3MYECKHe CBOWCTBA. MexXMoJeKyIsapHas BOAOPOJIHAS CBSA3b.
I'omonoruueckuii psa npeneabHbIX OAHOATOMHBIX CIMPTOB. M30MepHs 1 HOMEHKIIaTypa aJIKaHOJIOB,
ux obas Gopmyia.

Jleknusi, ypok. XWUMHUYECKHE CBOWCTBA ajKaHOJOB. PeakIMoHHAas CIOCOOHOCTh MpPEaeIbHBIX
OJIHOATOMHBIX CITUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYE€CKUX U HEOPraHUYECKUX
coenuHenni, comepkanmx OH-rpynmy: KHCIIOT, OCHOBaHWN, aM(pOTEPHBIX COCIUHEHHH (BOIBI,
cnupToB). Peakuuu, moaTBep)kKIaronIMe KUCIOTHBIE CBOMCTBA CHMPTOB. Peakuuu 3aMenieHus




TUAPOKCUIILHOM rpynnbl. MexmounekynsgpHas Jeruapatanus CoupToB, yCI0BUs 00pa3oBaHuUs
npocthix 3¢gupoB. CroxHble 3QUPHl HEOPraHUYECKUX U OPraHWYECKUX KHUCIOT, peaKuuu
srepupukanuu. OKUCIEHUE U OKUCIUTEIbHOE IETUAPUPOBAHNE CIIMPTOB.

Jlexnusi, ypok. CriocoObl TOJIy4eHHsI COUPTOB. [ MIPOSIU3 rajoreHalkaHoB. I uapaTamus ajJKeHOB,
yCJIOBHSI €€ TIpoBeNieHus. BoccraHoBlIeHnE KapOOHHUIIBHBIX COCTUHEHUH.

Jlekuus, ypok. OTaenbHbIe IPEICTaBUTENN aIKaHOJI0B. MeTaHO, €ro MPOMBIIUICHHOE MOIyYECHUE
U IPIMEHEHHE B IPOMBIIIJICHHOCTH. bronornyeckoe neiicteue metanosa. Crieruduyaeckue crnocoobt
MOJIY4ECHHsI STHJIOBOTO cnupTa. DU3MOIOrHYeCcKOe IEHCTBUE dTAaHOIA.

Jleknusi, ypok. MHoroatoMHele cnupThl. M3omMepuss 1 HOMEHKIaTypa IHpeacTaBUTENEd IBYX- U
TPEXaTOMHBIX cHUpPTOB. OCOOEHHOCTH XMMHMYECKMX CBOMCTB MHOIOATOMHBIX CIHMPTOB, UX
Ka4yecTBEHHOEe oOHapyxeHue. OTaenbHble NMPEeICTaBUTENN: ITUIICHIJIUKOIb, TJIMIEPUH, CIOCOOBI NX
MIOJIy4YEHHs], IPAKTUYE€CKOE IPUMEH EHUE.

Jlexnusi, ypok. ®eHois. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue (eHona. Bzanmuoe Biusinue
apoMaTHYECKOI'0 KOJblla U I'MAPOKCUIBHONW Tpynmnbl. XUMHUYECKUE CBOICTBA (eHosa KaK (DyHKIHUS
€ro XUMHYECKOro CcTpoeHus. bpomupoBanHue QeHona (kauecTBEHHAs peaklus), HUTPOBAaHUE
(MUKpUHOBas KHUCIIOTA, €e CBoWcTBa W mpuMeHeHne). OOpa3zoBaHUE OKPAIIEHHBIX KOMILIEKCOB C
nonoM Fe3+. [Ipumenenue dpenoua. [TonydueHue ¢peHona B MpOMBIILICHHOCTH.

JlaGopaTopHoe 3ansiTue. Pextudukanus cmecu 3tanoin - Boga. OOHapykKeHue BO/Ibl B a3€0TPOIHOM
CMECH BOJIBI M 3TUJIOBOrO cliupTa. M3ydeHne pacTBOPUMOCTH CIMPTOB B BozAe. OKHUCIEHHE CIIUPTOB
Pa3IUYHOr0 CTPOCHUsI XpOMOBO#l cMmechio. [lomydenue audTunoBoro s¢upa. [lomydenue roumepara
Meu.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCHA

Jdomamrnee 3aganue:

IToaroroBka coOOIEHNI IO TEMAM:

«CtpoeHue, CBOMCTBA, B3aUMHOE BIIUSIHUE aTOMOB B MOJIEKYJie, C1a0OKUCIIbIE CBOMCTBA
denona (kapO0JIOBOI KHCTIOTHI)»,

«[Ipumenenue u noaydeHue GpeHomnay,

«3amuTa OKpysKaroueil cpeabl 0T PEHOIbHOI0 3arPA3HEHUSI.

Tema 1.8.
AJlbaeruabl 1
KeTOHDI

Jleknusi, ypok. ['omonoruueckue psabl ambIerujoB U KeTOHOB. [loHsTHE O KapOOHMIBHBIX
COCIMHCHMSIX. DJICKTPOHHOE CTPOCHUE KapOOHUIBHOM rpymnmbl. I3oMepus 1 HOMEHKIIaTypa
aJbJAETUIO0B U KeTOHOB. DU3MUecKre CBOMCTBA KapOOHMIBHBIX COCTUHEHUMN.

Jlekuusi, ypok. XvMu4yecKkue CBOMCTBA albJeruioB U KETOHOB. PeaklnoHHAsi CIOCOOHOCTH
KapOOHUJIbHBIX COEAMHEHUH. Peakiuy OKHCIEHUs aJbJErHJI0B, KadeCTBEHHbIC pEaKIUH Ha
aJbJeTUIHYI0 rpynmy. Peakiiny noamKoHaeHcaiuu: oopazoBanue GeHoa0popMasibIeruIHbIX CMOJ.

Jlekuus, ypok. IIpumenenne u nonydeHne KapOOHWIbHBIX coequHeHui. [IpuMenenne anpaeruios




U KETOHOB B OBITY M TNPOMBIIUICHHOCTH. AJBIETHIBI M KETOHBI B mpupoae (d¢upHbIe Macna,
depomonnl). [Tomyuenrne kapOOHMWIFHBIX COSAMHEHUI OKHCIICHUEM CIHPTOB, THApATAllUeH aIKHHOB,
OKHCIJIGHHEM YTJIeBoAopooB. OTaenbHbIe MPEICTaBUTEIN albICTHIOB U KETOHOB, Clenu(uIecKue
CHOCOObI UX MOTYYEHHSI U CBOMCTBA.

JlabopaTropHoe 3ansTHe. OKHCIEHHME HTaHOJAa B ATAHAIb PACKAJICHHOW MEIHOW MPOBOJIOKOM.
[Tonyuenue d¢enomodopmanpaerugHoro mnoiuMepa. Pacrno3HaBaHMe pacTBOpa aleToOHa U
¢dopmanuHa. M3ydeHrne BOCCTaHOBUTENBbHBIX CBOMCTB aJIbJIETHJIOB: PEAKIIUS «CcepeOpsIHOro 3epKaiay,
BoccTaHoBieHUe ruapokcuaa Memu (I1). B3ammopelictBue ¢opmaipieruna ¢ THIPOCYIbGUTOM
HaTpusl.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIUXCS

JlomamHee 3axanue:

[ToaroroBka cOOOIICHUM IO TEME:

«CBoiicTBa, TNpPUMEHEHHWE U TIOJIYYCHHE MYpPaBbHUHOIO (METaHAIA) M YKCYCHOTO (dTaHauIs)
aIIbIETUIOB»

N W

Tema 1.9.
Kapo6oHnoBbie
KHCJIOTHI U UX
IMPOU3BOAHbLIC

Jlexuusi, ypok. ['oMonoruueckuii psij mpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [ToHsITHE O
KapOOHOBBIX KHCIOTaX M WX KJIacCHPUKauus. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCUIILHON Tpynmbl. ['oMonOruyeckuil psiia mpefebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
UX HOMEHKJIATypa U U30MepHsi. MeXMOJIeKyIsIpHbIE BOJOPOIHbBIE CBS3H KapOOKCUIIBHBIX T'PYIII, UX
BIIMSIHHE HA (PU3NYECKUE CBOWCTBA KAPOOHOBBIX KUCIOT.

Jlekuusi, ypok. XWMHYECKHE CBOHCTBAa KapOOHOBBIX KHCIOT. Peakluu, HWIUTIOCTPUPYIOIINE
KHCJIOTHBIE CBOMCTBA M HX CpaBHEHHE CO CBOWCTBAMHU HeEOpraHudeckux Kucior. OOpazoBaHue
(GYHKIIMOHATBHBIX TTPOU3BOIHBIX KAPOOHOBBIX KHUCIOT. Peakumu stepudukanuu. AHTHIPUIIBI
KapOOHOBBIX KHCIIOT, UX MTOJydE€HUE U IPUMCHEHHE.

Jleknusi, ypok. CrocoObl monydeHUs: KapOOHOBBIX KHCJIOT. OTAENIbHBIE TPEACTABUTEIN U HX
3HadyeHue. OOmme crmocoObl TOJYYECHHs: OKHCICHHWE aJKaHOB, AJIKCHOB, IMEPBUYHBIX CIIHPTOB,
ajpAeruaoB. BaxHeimme mnpencTtaBUTENM KapOOHOBBIX KHCJIOT, WX OWONOrH4Yeckass polb,
cenuu(puueckue CcrnocoObl IOJy4YeHHUs, CBOICTBA M IPUMEHEHHE MYPaBbUHOW, YKCYCHOM,
MaJIbMUTHHOBOM M CTEApUHOBOM; aKPUJIOBOM M METAKPUIIOBOM; OJEMHOBOM, JTUHOJIEBOU U
JINHOJICHOBOM; MIABEJIEBOM; OEH30HHON KUCIIOT.

Jlekuusi, ypok. Crnoxuble 3¢gupbl. CTpoeHHE U HOMEHKJIATypa CIIOKHBIX 3(PHUPOB, MEKKIACCOBAS
u3oMepusi ¢ KapOOHOBBIMU KucioTamu. CrnocoObl MOJydyeHHs CIOXKHBIX 3¢hupoB. OOpaTUMOCTh
peaknuu dTepuduKauy U GaKTOPhI, BIUSIONINE HA cMelleHne paBHOBecHs. OOpa3oBaHUE CIOKHBIX
nomdupo. [MonmdTunentepedranar. JlaBcaH Kak MpeicTaBUTENh CHHTETUYECKHX BOJIOKOH.
XUMHUUYECKHE CBOMCTBA M TPUMEHEHHUE CIIOKHBIX d(pUpOB.

Jlexuus, ypok. XKupsl. XKups! kak crnoxsbie 3hupsl rimieputa. KapOoHOBbIE KHCIOTHI, BXOJISIINE B




COCTaB JKUPOB. 3aBUCUMOCTh KOHCUCTEHILIMHU KUPOB OT UX COCTaBa. XMMHYECKHE CBOMCTBA KUPOB:
TUIPOJIN3, OMBUICHHE, THApUpoBaHue. buosiornueckass poib )KUPOB, UX HMCIOJb30BAHUE B OBITY H
MPOMBIILJIEHHOCTH.

Jleknusi, ypok. Conu kapOOHOBBIX KHCIOT. Mbuia. CriocoObI MOTy4YeHUsl COJIeH: B3aUMOICHCTBHE
KapOOHOBBIX KHCJIOT C MeETajiJlaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHUSIMH, COJISIMU; IIEIOYHOMN
TUIPOJINA3 CIOXKHBIX 3(PUPOB. XUMUIECKHUE CBOMCTBA COJIEH KapOOHOBBIX KHCIOT: THIPOJIU3, PEAKIIUH
WOHHOT0 0OOMEHa. MbIjia, CYIIHOCTh MOOIIEro AeicTBusl. OTHOIIEHWE MbLIAa K )KECTKOW BOJIE.
Cuntetnueckue Mmortme cpeactsa - CMC (geTepreHTsl), UX MPEeuMYIECTBAa U HEAOCTATKH.

JlabopaTopHoe 3aHsiTHe. B3aumonelcTBue pacTBOpa YKCYCHOW KMCJIOTBI C MarHUEM, OKCUJIOM
nuHKa, rugpokcuaom xenesa (111), pactBopom kapOonata kanus u creapara Kamus. O3HaKOMJICHUE
¢ obpa3namu CcI0KHbIX 3pUpoB. OTHOLIEHHE CIIOKHBIX 3(DUPOB K BOJIE U OPTaHUYECKUM BEIIECTBaM.
BeiBenieHMe )KUPHOTO MATHA € MOMOIIBIO CI0XKHOr0 3¢hupa. PactBopuMocTs KHUpPOB B BOJE U
OpraHuyeckux pactsoputensx. CpaBHeHHE MOIOIIUX CBOUCTB X035l cTBeHHOro Mbuia 1 CMC B
KECTKOM Bozie. PacTBOpuMOCTh pa3MuHbIX KapOOHOBBIX KUCIIOT B Bojie. B3aumoneiicTBue ykcycHoi
KHUCIIOTHI ¢ MeTajuiamu. [lonydeHue n3oamMuiaoBoro 3gupa ykcycHol KuciaoTel. CpaBHEHUE CTEIEHU
HEHACBIIIEHHOCTH TBEP/IOTO U JKUIKOro kupoB. OMbLUIeHHE kHpa. [lomyyenne Mblia 1 U3ydeHue ero
CBOWCTB: II€HOO0Pa30BaHMSI, PEAKIIMI HOHHOTO 00MEHa, THIPOJIN3a, BbIAEIEHUS CBOOOIHBIX )KUPHBIX
KHCJIOT.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIUXCH

JdomamHee 3aganue:

[TonroToBKa cooOIIEHUH IO TEME:

«OTnenpHbIE TPEACTABUTEHN, UX OCOOEHHOCTH, TPUMEHEHUE U TIOJIyYeHHEe (MypaBbUHAS, YKCyCHas,
OeH30i1Has1, CTEAPUHOBAsI, OJIEMHOBAS] KUCIIOTBI)».

Tema 1.10.
YriaeBoanbl

Jlexmusi, ypok. [Tonstue 06 yrieBonax. Kinaccudukamus yrineBonoB. MoHO-, TU- U ITOJIMCAXaPU/IBI,
MIPEICTABUTENIN KaKIOH TPYIIIBI YIJIEBOIOB. broornyeckast poib yrieBo/ioB, UX 3HAYECHUE B KU3HHU
YyeJIoBeKa U 00IIeCTBA.

Jlekuusi, ypok. MoHocaxapuael. CTpoeHME W ONTHYECKass H30MepUs MoHocaxapuiaoB. Mx
KJIacCH (UKL 110 YHUCIY aTOMOB YIJlepojia U npupoje kapooHuIbHOU rpymnmbl. @opmyiisl Ouinepa
u Xeyopca i n300pakeHHst MOJIEKyJl MOHOocaxapuaoB. OTHeceHre MOHOcaxapuoB kK D- u L-psany.
BaxHelimue npeacTaBuTe MOHO3. [JII0K03a, CTpoeHHEe €€ MOJIeKYJbI U (U3UYECKHUe CBOWCTBA.
Tayromepusi. XMMHUUYECKHE CBOWCTBA TJIFOKO3bI: PEAKIMU IO albJICTHIHON Tpymime («cepeOpsHoro
3epKaja», OKUCJIEHHE a30THOM KUCJIOTOM, ruapupoBaHue). Peaknu riroko3bl Kak MHOTOAaTOMHOTO
CrUpTa: B3aMMOJCHCTBHE IIOKO3bl ¢ TuapokcuaoMm Mmenu (II) mpu kKomMHATHOW TemmepaType U
HarpeBaHuU. Pa3nmuuHble THIBI OpoXeHHs (COUPTOBOE, MOJOYHOKHCIOe). [nmoko3a B mpupoie.
buonornyeckas ponab M NpUMEHEHHE TIIOKO3bl. DpyKTO3a Kak HM30MeEp TIJH0KO3bl. CpaBHEHHE




CTPOEHHUS MOJIEKYJIbI M1 XMMUYECKUX CBOMCTB IJIIOKO3bI U (PpyKkTo3bl. DpyKTO3a B NMpPUPOJE U €€
ounonornyeckas poisib. [lenTo3sl. Pubo3a n mpe3oxkcuprnbo3a Kak MpeaCTaBUTEIN aJIbIONEHTO3.
CrpoeHne MOJIEKY 1.

Jlekmusi, ypok. Jucaxapunel. CrpoeHue aucaxapuaoB. Cnoco0 COWICHEHHS  IIMKJIOB.
BoccranaBnuBaroniyie 1 HEBOCCTAHABIMBAIONINE CBOMCTBA IMCAXaPHUIOB KaK CIEICTBHE COUJICH CHUS
nukia. CTpOGHHE U XMMHUYECKHUE CBOMCTBA caXxapo3bl. TeXHOJIOrMYeCKHE OCHOBBI ITPOM3BOJICTBA
caxaposbl. JIakTo3a 1 MaJbTO3a KaK U30MEPhI Caxapo3bl.

Jlexuus, ypok. [Tonucaxapuasl. OOmiee ctpoeHue noaucaxapuaoB. CTpoeHHe MOJIEKYJIbl Kpaxmada,
aMuiIo3a M amMwiIoneKTHH. (Pusndeckue CBOMCTBAa Kpaxmaya, €ro HaxOXJIEHUE B IpUPOAE U
Oouonornueckas poib. ['nukoren. XuMnueckue cBoicTBa kpaxmana. CTpoeHHE 3JIEMEHTAPHOr O 3BEHA
LEeJUTI0NI03bl. BiMsiHMEe CTpoeHus MOoJMMEpHOM Lenu Ha (U3MYECKMe U XHMHUYECKHE CBOWCTBa
LEJUTI0NI03bl. [ 'MApOIN3 Leo103bl, 00pa3oBaHUE CIIOXKHBIX 3(QUPOB C HEOPraHWUYECKMMHU H
OpraHu4ecKuMH Kuciaotamu. [IoHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTATHOM IIIEJNKE, BUCKO3E.
Haxoxnenue B mpupoze u Ouosoruyeckas posipb 1esiro03bl. CpaBHEHHE CBOMCTB Kpaxmalia U
LEJIITF0JIO3bI.

JlaGopaTropHoe 3ansaTHe. O3HaKOMIIEHHE C (U3NYECKUMU CBOMCTBAMU TIFOKO3bI (Al TEYHAS
yIaKoBKa, TabneTku). KucnoTHbI ruaponu3 caxapos3bl. 3HAKOMCTBO ¢ 00pa3laMu MOIMCaXapuaoB.
OO6napyxeHue Kpaxmaia ¢ MOMOILbIO KaueCTBEHHOW peaklnu B Mene, xJjede, iorypre, Maprapuse,
MaKapoOHHBIX M3JeNusX, Kpynax. Peakius «cepeOpsiHOro 3epkaja» riroKo3bl. B3anMonelictue
rimoko3bl ¢ rujapokcuaom meau (1) mpu pasmuunbix Temmepatypax. JlelicTBre aMMHAYHOTO
pacTBOpa okcuaa cepedpa Ha caxapo3y. OOHapyKeHUe JaKTo3bl B MoJloke. JlelicTBue Hoaa Ha
Kpaxmas.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCHA

IIpnMepHas TeMaTHKA BHeAYAUTOPHBIX CAMOCTOATEIbLHBIX Pa0doT:

1. MoHocaxapuabl: pubo3a, ne3okcupubo3a, TINIOKO3a, (pPyKTO3a - CTPOEHUE, CBOMCTBA,
Ouosioruueckas poib, IPUMEHEHNE U TIOJyUEHHE.

2. l{lukanyeckue U OTKPbIThIe (POPMBI MOJIEKYJI MOHOCAXapUa0B.

Tema 1.11.
AMMHBI,
AMHHOKHCJI0THI
, 0eJIKu

Jlekuus, ypok. Knaccudukauus u usomepust amuaoB. [Tonstre 06 amunax. I[lepBuunsie,
BTOPUYHBIEC M TpETUYHbIe aMUHBL. Kiaccudukaius aMUHOB 1O THITY YIJIEBOAOPOJHOIO paauKaia
YUCIy aMHUHOTPYNI B MoyieKyJe. [oMoinoruueckue psapl MpeaeibHbIX anupaTHuecKux u
apOMaTHYECKUX AMHUHOB, U30MEpHUsI U HOMEHKJIATypPa.

Jleknusi, ypok. XUMHYECKHE CBOMCTBA aMHHOB. AMMHBI KAaK OpPraHUYECKHE OCHOBAHHUSA, HUX
CPaBHEHHE C aMMHAKOM M JIPYTMMU HEOPraHMYeCKUMH OCHOBaHUSIMHU. CpaBHEHHME XUMHYECKHX
CBOMCTB anM(paTUIECKUX W apOMATHYECKUX amMuHOB. (OOpa3oBaHuWe amMuI0B. AHHJIMHOBHIC
kpacutenu. IloHdaTHe O cMHTEeTMYeCKuX BOJIOKHaX. [losmamMuabsl M MoOIMaMHUAHBIE CHUHTETHYECKUE




BOJIOKHA.

Jlexnus, ypok. [Ipumenenne u nomydenne aMmuHoB. [loyaenne amuaoB. Pa6orer H. H. 3ununa.

Jlekuusi, ypok. AMuHOKucaOTHL. [loHATHE 00 aMHMHOKMCIIOTaX, UX KJIaCCH(HUKAIUSI U CTPOCHHUE.
Onrtuyeckas n3oMepusi o-aMUHOKHCIOT. HoMeHkiaTypa aMMHOKHUCIIOT. /|BOWCTBEHHOCTh KHCJIOTHO-
OCHOBHBIX CBOWCTB aMMHOKHCJIOT M €€ NpUYMHBL. bunosspHeie HOHBL. Peaknum KOHAEHCALMH.
ITentnaHas cBa3b. CUHTETHUECKHE BOJIOKHA: KallpoH, 3HaHT. Knaccudukanus BoiaokoH. [lonyuenune
AMUHOKHCJIOT, X IIPUMEHEHUE U OHoJIoruueckast pyHKIHs.

Jlekuusi, ypok. benku. benku xak npupoansie noiaumepsl. [lepBuunas, BTOpUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpbl OeskoB. OuOpuIUIsipHbIe U TI00YsipHbIe OenKku. XUMHUYECKUe CBOMCTBA
OEnKOB: TOpEHHE, JeHATypalus, THIPOJIN3, KaueCTBEHHbIC (IIBETHBIE) peakuuu. buomornueckne
bynkuu 0enkoB, ux 3HaueHue. benku kak kommoHneHnt nuim. [IpoGiema O0eTKOBOro rojiogaHus u
MYTHU €€ PelICHHUS.

JlabopaTopHoe 3aHsiTHe. V3roTOBIICHNE IIAPOCTEPIKHEBBIX U 00EMHBIX MOJIEIICH H30MEPHBIX
aMuHOB. PacTBopenue OenkoB B Bojae M ux koaryisnus. OOHapyxeHHe Oelka B KypHHOM SHIE U
monoke. OOpa3oBanue coieil anwimHa. bpomupoBanue anuianHa. OOpa3oBaHUE cOel TIUIUHA.
[Tonmyuenune menHou conu raunuHa. lenatypamnus 60enka. [[BeTHbIe peakimnu OEITKOB.

Tema 1.12.
A3oTcoaepxal
ue
reTepouMKJInye
cKHe
COeIMHEeHUS.
HykiaenHoBbie
KHCJIOTHI

Jlekumsi, ypok. HyknenHoBble KHCIOTBl. HyKIIEMHOBBIE KHUCIOTBI KakK HIPUPOAHBIEC ITOJUMEPHI.
Hyxneotunsl, ux crpoenue, npumepbl. AT® n AJ[®, ux B3auMOIpEBpaLIEHUE U POIb 3TOrO
npouecca B mpupoge. Iloustue JJHK um PHK. Crpoenune JIHK, ee mepBuuHass u BTOpUYHad
crpykrypa. PaGoter @. Kpuka u JI. Yorcona. KommiaemMeHTapHOCTh a30THUCTBIX OCHOBAHUM.
Penmukanust JIHK. Oco6ennoctn crpoenuss PHK. Tunmber PHK u ux Ouonormdeckue (yHKIuu.
[Tonsite o TpomuHoM koae (kogoHe). buocuntes Oenka B xKUBOHM KieTke. ['eHHas WHXKEHEpPUS U
ouotexHousorus. TpaHcrenHnsie GOpPMBbI PaCTEHUH U KUBOTHBIX.

JlaGoparopHoe 3ansitue. 3rotoBiieHNE OOBEMHBIX M ILAPOCTEPKHEBBIX MOJENEH a30THCTHIX
TeTEPOLHUKIIOB.

Tema 1.13.
buoaornyeckn
aKTHBHBIE
COCIMHECHUA

Jlekuus, ypok. ®epmentsl. [lonsTie 0 pepMeHTax Kak 0 OMOJIOTHYECKUX KaTalu3aTopax OeIKOBOM
npupoabl. OCOOEHHOCTH CTPOCHHUSI U CBOMCTB B CPaBHEHUHM C HEOPTaHMYECKUMH KaTaln3aTOPaMH.
Knaccudukamus hepmeHToB. OCOOEHHOCTH CTPOEHUS U CBOICTB (EPMEHTOB: CEJIEKTUBHOCTh U
3pPEKTUBHOCTh. 3aBUCUMOCTh aKTHMBHOCTH (DEPMEHTOB OT TeMmiiepaTypsl U pH cpenbl. 3HaueHme
(epMEeHTOB B OMOJIOTHH M TPUMEHEHNE B TPOMBIIUICHHOCTH.

Jlekuusi, ypok. Buramunsl. [lorstie o ButamuHax. Mx knmaccudukanus u odo3HaueHue. Hopma
notpediaeHus BUTaMUHOB. BopopactBopumele (Ha mpumepe BuTamuHOB C, rpynnel B u P) u




KUpOpacTBOpUMBIe (Ha mpumepe BuTaMuHOB A, D u E). ABUTaMUHO3BI, THUIIEPBUTAMUHO3bI U
TUIIOBUTAMUHO3bI, UX TPO(UITAKTHKA.

Jlekumsi, ypok. ['opmonsl. [loHsiTHE O TOpMOHaxX Kak OHMOJIOTHYECKH AKTHBHBIX BEIECTBAX,
BBIMOJIHAIOMIUX JHIOKPUHHYIO DETYISIUI0 KU3HEACATEIbHOCTH Opranu3moB. Krnaccuduxarms
TOPMOHOB: CTEPOUJIbI, TPOU3BOIHBIC AMUHOKHCIIOT, TIOJIUTICTITUIHBIC ¥ OCIIKOBBIE TOPMOHBI.
OTtaenbHbIE TPEACTABUTENN: SCTPAANON, TECTOCTEPOH, HHCYJIUH, aPEHAIMH.

Jlekuusi, ypok. JlekapcrBa. [loHsiTHe O JekapcTBax Kak XHMHOTEPAleBTUYECKUX Ipenaparax.
KpaTkue ucropudeckre CBEICHUS 0 BOSHUKHOBEHUU U PA3BUTHH XUMHUOTEpPANHH. [ pynmbl JJeKapCTB:
cynb(haMuabl (CTPENTONH ), aHTHOMOTHKY (TIEHUIIMIIIINH), aHTUTUPETUKH (aCIUPUH), aHATBIC€TUKH
(ananprun). MexaHuU3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENApaToOB, CTPOCHHE MOJIEKYI,
MPOrHO3MPOBAHUE CBOMCTB Ha OCHOBE aHAIM3a XHUMHYECKOTO CTPOCHHS. AHTHOMOTHUKH, HX
KJIaccupUKaIus M0 CTPOCHUIO, TUITY U CIEKTPY AeicTBUs. bezomacHble criocoObl MpUMEHEHUs,
JIEKapCTBEHHBIE (DOPMBI.

JlabopatopHoe 3ansitme. lcnbiTaHuE PACTBOPUMOCTH aJpPEHAIMHA B BOJE U COJISTHOW KHCIIOTE.
OOnapykeHue acnupuHa B TOTOBOM JieKapcTBeHHOW ¢opme. OOHapyx eHHEe BUTAMHHA A B
noaconHedHoM maciie. OOHapyxenue ButamuHa C B s6mouHoM coke. Onpenenenue ButamuHa D B
pBIOBEM JKMpE WM KypuHOM JKenTke. JlelcTBMe amuiio3bl CHIIOHBI Ha Kpaxman. JlelicTBue
JIETUpOreHa3bl Ha METUJICHOBBIN CHHMI. JlelicTBUE KaTaja3bl HA IEPOKCU]T BOAOPOJa. AHAIN3
JIEKQpCTBEHHBIX TMPENapaToB, MNPOU3BOJHBIX CAJUIMIOBOW KHUCIOTH. AHAJIM3 JIEKAPCTBEHHBIX
MpernapaToB, TPOU3BOIHBIX M-aMHUHO(EHOIA.

Koncyabranumn

Bcero 1 cemectp

118

2 cemecTp

Pazgea II. O0mas u Heopranuyeckas XuMus

Tema 2.1.
Xumus - HayKa
0 BemecTBax

Jlexnusi, ypok. CoctaB BeniecTsa. XuMUYECKUE 3J1eMEeHThl. CIIOCOOBI CYIIECTBOBAHUS XUMHUECKHX
AIIEMEHTOB: aTOMBI, MPOCThIE W CJIOXHBIE BeIIeCTBa. BellecTBa MOCTOSHHOTO M IEPEMEHHOTO
cocTaBa. 3aKOH TOCTOSIHCTBA COCTaBa BeIleCcTB. BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
crpoenus. CrocoObl 0TOOpakeHUsT MOJIEKYJ: MOJEKYNISpHbIE U CTPYKTYpHbIE (OPMYIIBL;
[IapoCTep;KHEBbIE U MaciITaOHbIe TpocTpaHcTBeHHBIE (CTI0apTa - bpurineda) Monenu MOIeKy.

Jlekuus, ypok. M3mepenue BemniectBa. Macca aToMOB U MOJIEKYJI. ATOMHAsi €IMHHUIIA MaCCHI.
OTHOCUTENIbHBIE aTOMHAsi M MOJIEKYJIsipHass Macchbl. KOJIMYEeCcTBO BEIECTBA U E€IMHUIIBI €ro
M3MEpPEHUs: MOJIb, MMOJIb, KMOJIb. Hucno ABoraapo. ModsipHast macca.

Jlexuusi, ypok. ArperaTHbie COCTOSIHUS BelecTBa. TBepaoe (KpucTajmmieckoe u amopdHoe),
KHUAKOE U ra3o00pa3HOE arperaTHble COCTOSIHMS BellecTBa. 3aKOH ABOraJgpo U €ro CIEACTBHSL.
MonspHblii 00beM BemecTB B ra3000pa3sHOM cocTOSHUH. OOBeAMHEHHBIH Ta30BBI 3aKOH H




ypaBHeHHe MenjeneeBa - Kianelpona.

Jlekums, ypok. Cmecu BemectB. Pazmuuus Mexay cMecIMH U XUMUYECKUMH COCIUHEHUSIMH.
MaccoBast 1 00beMHAas O KOMIIOHEHTOB CMECH.

JlabopaTtopHoe 3aHsitMe. M3roroBieHue Mojeneil MOJEKYJ HEKOTOPhIX OpPraHUYecKux U
HEOpraHnyeckux BemecTB. OUncTKa BemecTB QUILTPOBAHUEM M JUCTHIUIAIMEH. O4HCTKa BEIIECTB
MEPEKPUCTAIUIN3ALACH .

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCHA

IIpumepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. Brrunciienue Macchl (KOJIMYECTBA BEIECTBA, 00beMa) MPOAYKTa PEAKIMH, €CIH IS €ro
MOJTyYEHHsI IaH PACTBOP C ONPEENIEHHOW MAacCOBOM J10JIel HCXOJHOrO BEIIeCTBa.

Tema 2.2. Jlekums, ypok. AToM - ciokHas yactuua. Jloka3aTenbCTBa CIOKHOCTUA CTPOCHUS aTOMa: KaTOAHbIE
Crpoenue U PEHTI€HOBCKUE Jy4uHd, PoTOdP(PEKT, paJuOaKTUBHOCTD, 3JIeKTpoau3. [lnanerapHas moaens atoma
aroma 3. Pezepdopna. Crpoenue aroma nmo H. bopy. CoBpemeHHbIE MpeAcTaBIeHUS O CTPOSHUHU aToMa.
KopnyckyapHO-BOJIHOBOM AyaJIM3M YaCTUL MUKPOMUDA.
Jlexnusi, ypok. CocraB aToMHOro siapa. HykiaoHbI: IpOTOHBI U HEUTPOHBI. M30TONBI U HYKIMBL.
YCcTONYNBOCTS A11EP.
Jleknusi, ypok. DJeKTpoHHasi 000Jiouka aTtoMoB. [loHsATHE 00 SJIEKTPOHHOW OpOUTAIH H
DIIEKTPOHHOM oOnake. KBaHTOBBIE duMcna: TIaBHOE, opOuTambHoe (MOOOYHOE), MArHUTHOE U
cnuHOBOE. Pacripenenenue 3J1eKTPOHOB MO SHEPreTUYECKUM YPOBHSIM, TTOJLYPOBHSIM M OPOUTATISIM B
COOTBETCTBHHM C TIPUHIIMIIOM HaWMEHbIEH sSHepruu, npuHiunoMm Ilaymu u mpaBusiom ['yHna.
DNEeKTpOHHBIE KOH(UTypallu aTOMOB XHMHYECKUX 3JIEMEHTOB. BajeHTHBIE BO3MOXHOCTH aTOMOB
XAMHYECKHX DJIEMEHTOB. DIICKTPOHHAs KiaccH(UKaIMsg XUMHYECKHX JJIEeMEHTOB: S-, p-, d-, f-
AJIEMEHTHI.
JlaGopaTopHoe 3ansitue. HaOmoneHue CHIEKTPOB MCIYCKaHHWS U TMOTJIOLICHUS COEAMHEHUN
XUMHUYECKUX IEMEHTOB C TOMOUIBIO CIEKTPOCKOIIA.
CAMOCTOSATEJIBHASA PABOTA OBYUHAIOIIIUXCA
IIpumepHasi TeMATHKA BHEAYAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. ATomHbIe OpOUTanH, S-, P-, d-, f-3JIEKTPOHBIL.
2. OCOOCHHOCTH pPa3MeEIeHHUS YJIEKTPOHOB 110 OPOUTAIISIM B aTOMaX MaJIbIX M OOJIBIINX TIEPHOIOB.
3. DHepreTHUecKre ypoBHU, TOAYPOBHU
4. 3aKkoH ABOrajpo U cieICTBUS U3 HETO.
5. PacuerHble 3a1aun HAa HAXOXKICHUE OTHOCUTEILHOM MOJIEKYJISIPHOM MaccChl, OIpe/ieNieHue
MacCOBOM 1011 XUMHUUYECKHUX 3JIEMEHTOB B CIIO)KHOM BEIIECTBE.
Tema 2.3. Jleknusi, ypok. OTKpbITHE  MEPUOJUYECKOro  3akoHa.  [Ipenmoceuiku:  HaKOIIEHHE




[Hepuoauyecku
M 3aKO0H U
Iepuoanyecka
M1 cUCTEeMA
XHMHAYECKHX
3j1ieMeHTOoB /l.
HN.MenpgeeeBa

dakTonoruyeckoro matepuaina, padorsl npeamecrsennukos (M.B. Jlebepeiinepa, A.D. llankypTtya,
Hx. A. Heronennca, JLFO. Meiiepa), cpe3q xumukoB B Kapicpys, nuunoctHbeie kadectBa J[. .
MenpaeneeBa. Otkpoitue .M. Menneneessim [lepuonnueckoro 3akoHa.

Jleknusi, ypok. Ilepuoguueckuil 3akoH u crpoeHue aroma. M3orombsl. COBpeMEHHOE NOHSITHE
XMMHUYECKOTO0  3JieMeHTa. 3akoHoMmepHocTh [.  Mosmu.  CoBpemeHHass  (opmyaHpoBKa
Ilepnonnueckoro 3akoHa. Ilepmommnueckas cucreMa u cTpoeHue aroMa. Du3ndeckuil cMbICT
MOPSIIKOBOTO HOMEPA AJIEMEHTOB, HOMEPOB I'PyMIIbI U nepuoaa. [lepuonnyeckoe u3MeHEHHE CBONUCTB
AJIEMEHTOB: pajlyca aToMa; SHEPruy MOHU3ALNHU; JIEKTPOOTPULIATENbHOCTH. [IpUunHbBl U3MEHEHUS
METAJJIMYECKUX U HEMETAJUNIMYECKMX CBOWMCTB 3JIEMEHTOB B TpYIIax U IMEpPUOAAX, B TOM YHUCIE
OonpmMx W cBepxOonbiiux. 3HaueHue Ilepmogmueckoro 3akoHa u Ilepuoguueckoll CHCTEMBbI
XUMHYecKux aneMeHToB [[.M. MenneneeBa i pa3BUTHA HayKHM M MIOHMMAaHUS XUMHUYECKOU
KapTUHbBI MUPA.

JlaGoparopHoe 3ansitwe. CpaBHEHHE CBOWCTB IIPOCTBIX BEIIECTB, OKCHIOB M THIAPOKCHIIOB
anemenTtoB |1l mepuona.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCA

IIpnMepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOATEIbHBIX Pa0doT:

1. DnexTpoHHbIE KOH(GUTYpALIMK AaTOMOB XMMUYECKUX 3JIEMEHTOB.

2. 3nauenue I[lepumonmueckoro 3akona u Ilepuoanueckoil cucrembl xumuueckux snemeHToB JI.U.
MenpeneeBa Ui pa3BUTHs HAYKU ¥ IIOHUMAHMS XUMUYECKOW KapTUHBI MUPA.

Tema 2.4.
CrtpoeHue
BelllecTBa

Jleknus, ypok. [loHsiTHE O XUMHYECKON CBsI3U. THUIBI XUMUUYECKUX CBSI3€H: KOBAJIEHTHAs, NOHHAS,
MeTaJInyecKasi U BOJOPOJIHASL.

Jleknusi, ypok. KoBaneHTHass xumuueckas cBsi3b. /[Ba MexaHm3Ma oOpa3oBaHMsI STOM CBS3M:
OOMEHHBIN U JIOHOPHO-aKIENTOPHBIA. OCHOBHBIE MTapaMeTPhl ITOTO TUIIA CBS3U: JUIMHA, TPOYHOCTD,
YIoJ CBS3M WM BaJleHTHbIM yron. OCHOBHBIE CBOMCTBAa KOBAJEHTHOM CBSI3U: HACBIIIEHHOCTb,
HOJISIPU3YEMOCTh M MPOYHOCTh. DIEKTPOOTPUIATENIBHOCTh U KiacCU(UKAIM KOBAJICHTHBIX CBs3ei
10 3TOMY MPU3HAKY: MOJISIPHASI U HEMOJSPHASI KOBaJIEHTHBIE CBsI3H. [[0MSIpPHOCTD CBSI3U U MOJISIPHOCTH
Mosiekysibl. Croco0 mepekpbhIBaHUS DIEKTPOHHBIX OpOMTanell M KiIacCH(PHUKAlUs KOBAJICHTHBIX
CBS3€H MO ATOMY MPU3HAKY: G- U T-CBA3U. KpaTHOCTh KOBAJIEHTHBIX CBSI3€H M KIaCCHU(UKAIMSI UX 110
3TOMY NPHU3HAKY: OJUHAPHBIE, JBOIHBIE, TPOWHbIE, OJYTOPHBIE. THUIBI KPUCTAJUIMUECKUX PELIETOK
y BEILIECTB C 3TUM THUIIOM CBSI3U: aTOMHbIE U MOJIEKyJIsipHble. DPu3nueckue CBOWCTBA BEUIECTB C
STUMH KPUCTAJUIMYECKUMH PEUIETKAMH.

Jlekums, ypok. MoHHas xumudeckas cBsi3b. KpailHui ciaydail KOBAJIGHTHOM NOJIIPHOW CBSI3H.
MexanusM 00pa3oBaHUsS HOHHOU CBSI3U. MIOHHBIE KPHCTAJUIMYECKUE PEIIETKH M CBOHCTBA BEIIECTB C
TaKUMHU KPHUCTaJJIaMU.

Jleknusi, ypok. Metammdyeckass XuMudeckas CBsi3b. (OcCOOBIA THUIT XUMHUYECKOHW CBS3H,




CYIIECTBYIOIIMI B MeTajlaxX U cijiaBax. Ee OTiaM4us U CXOJICTBO C KOBAJIECHTHOM U MOHHOW CBSI3SIMH.
CBolicTBa METAJUIMYECKON CBSI3U. MeTalmMuecKkne KpUCcTauINuYeCKHe PELIETKH U CBOMCTBA BEILECTB
C TaKMMH KpHUCTaJJIaMHU.

Jlekmusi, ypok. Bomoponnas xumuueckas CBsS3b. MexaHu3M oOpa3oBaHus Takol cBsizu. Ee
KJIacCU (PUKAIMS: MEKMOJIEKYJSIPHAsT ¥ BHYTPUMOJIEKYJSIPHAsT BOJOPOJHBIE CBsI3H. MoOJEKyJIspHBIC
KPUCTAJUTMYECKUE PEIIETKU IJIg ATOro Tuna cBsi3u. PU3nyeckue CBOMCTBA BEIIECTB C BOAOPOIHOM
CBs3bI0. buomormueckass poyib BOJOPOAHBIX CBSI3€H B OpraHU3ANMH CTPYKTYp OHOIOJIMMEPOB.
Enunas npuposa XMMHYECKUX CBA3EH: HAJTMYKUE PA3IMUHBIX TUIIOB CBSA3EH B OJHOM BEIIECTBE,
Mepexo/l OAHOTO TUIIA CBSI3U B IPYTOM U T. 1I.

Jleknusi, ypok. KowmmnekcooOpasoBanue. [loHsiTHE O  KOMIUIEKCHBIX  COCAMHEHUSIX.
KoopauHannonHoe uncino KomiuiekcooOpaszoBaTens. BHyTpeHHsAs u BHEIHss cdepa KOMIIJIEKCOB.
HomeHnkiaTypa KOMIIEKCHBIX coequHeHui. X 3HadeHune.

JlaGoparopHoe 3ansitTue. B3aumozeiicTBe MHOIOaTOMHBIX CIUPTOB C (PEIMHIOBOM KHUJIKOCTBIO.
2 3
KauecTBeHHble peakiiuy Ha nonbl Fe™" u Fe ™',

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA

JomamHee 3a1aHue:

IToaroroBka cooOIIEHUI IO TEME:

«['pyOonucniepcHble cuUCTEMBI, WX KIacCHU(QUKAIMI U HCIOIb30BaHHE B MpOodeccHoHaTbHOM
JeSTEIbHOCTI,

«KocMmeTnueckne reamy,

«IIpumeHeHne CyCrieH3ui U SMYJIbCUN B CTPOUTEILCTBEY.

Tema 2.5.
IHonumepnbl

Jlexuusi, ypok. Heopranmudeckue mnomumepsl. llosmMepsl - NpocTele Belecrsa € AaTOMHOU
KPUCTAJUIMYECKON PENISTKON: aJUIOTPOITHbIE BUIOM3MEHEHHMs yriepoja (ammas, rpadurt, kapOuH,
byinepeH, B3aMMOCBSI3b THOpHIM3AIMM OpOMTAJIed y aTOMOB yriepoja C IMPOCTPAHCTBEHHBIM
CTPOEHUEM AJIJIOTPOITHBIX MOAM(HUKAILIMK); CEJICH M TEJUIyp IENOYeuHOoro crpoenus. [lomumepsr -
CIIOKHBIE BEIIECTBA C ATOMHOM KPHUCTAJUIMYECKOW PEIIeTKOW: KBapll, KpeMHe3eM (JIMOKCHIHbIE
COCIMHEHMSI KPEMHHS), KOPYHA (OKCHJ aJIFOMUHUS) M aJFOMOCHJIMKATHI (TIOJEBbIE MIMATHI, CIIOJA,
KaonuH). MuHepansl U TopHbIe mopoasl. Cepa miuactudeckas. MuHepaabHOE BOJOKHO — acOecT.
3HaYeHWEe HEOPraHUYECKHX IPUPOIAHBIX MOJUMEPOB B (DOPMUPOBAHHWU OJHOW M3 TEOJOTHYECCKHX
o0oJiouek 3emMi - TUToC(hepsl.

Jlekuus, ypok. Oprannyeckue nonmuMepsl. CrocoObl UX MONYyYEHHUsS: PEaKIUH MOJUMEpU3AINH U
peakuuu  nodukoHAeHcauud. CTpPyKTyphl  MHOJUMEpOB:  JUHEWHbIE, pPAa3BETBJICHHBIE U
npocTpaHcTBeHHbIe. CTPYKTypHpOBaHHE MOJMMEPOB: BYJIKaHU3AILMs KaydyKoB, NyOleHHe OenKoB,
OTBEPXKECHUE TTOJMKOH/ICH CAIIMOHHBIX TTOJIMMepoB. Knaccudukaius moJMMepoB 1Mo pa3IndIHbIM
MpU3HAKaM.




JlaGopaTopHoe 3aHsATHe. O3HaKOMIIEHHE ¢ 00pa3llaMH MJIacTMacC, BOJIOKOH, KaydyKOB, MHHEPAJIOB
1 ropHbIX nopof. [IpoBepka miacTMace Ha 3JIEKTPUYECKYIO0 IPOBOAUMOCTb, T'OPHOYECTh, OTHOLIECHUE
K pacTBOpaM KHCJOT, Iuejgoded u okuciautened. CpaBHEHME CBOWCTB TEPMOPEAKTUBHBIX U
TEPMOIUIACTUYHBIX IuIacTMacc. IlonmyyeHue HUTEM W3 KampOHOBOM HMIIM JIABCAaHOBOM CMOJIBI.
OOGHapyxeHue XJ10pa B MOJTUBUHUIXIIOPUJIE.

CAMOCTOATEJBHASA PABOTA OBYYHAIOIIINXCSA

lomamHee 3aganue:
ITonroroBka coOOIIEHNI IO TEME:
«Metonsl onpeneaeHus MOJIIPHONW MacChl TOJIUMEpA.

Tema 2.6. Jlexuus, ypok. Ilonsrtue o aucnepcHbIx cucremax. Kiaccugukanus IUCIEPCHBIX CHCTEM B
JlucniepcHble | 3aBUCHUMOCTH OT arperaTHOro COCTOSHUS AMCIEPCHOHHOW Cpeibl U TUCHEPCHOH (a3bl, a TaKkke Mo
CHCTEMBI pasmepy ux uactul. ['pyOonucriepcHble CHCTEMBI: 3MYJIbCUM M CYCIIEH3MM. TOHKOAMCIIEPCHBIE
CUCTEMbI: KOJIJIOUJHbIE (3011 U I'elM) U UCTUHHBIE (MOJIEKYJISIpHbIE, MOJIEKYJISIPHO-MOHHBIE U
uoHHbIe). Dpdext Tungansa. Koarymanus B KomuionIHbIX pacTBopax. CHHEpe3uc B refsx.
Jlexkuusi, ypok. 3Ha4€HHE NHUCIEPCHBIX CUCTEM B JKMBOW M HEXUBOH IIPUPOAE U INPAKTUYECKOU
JKU3HU 4YelOBEKa. OMYJIbCUM U CYCHEH3UHM B CTPOUTENBCTBE, IHINEBOMW M  MEIUIIMHCKOU
IIPOMBILLIEHHOCTH, KOCMETUKE. brosornyeckue, MEAUIIMHCKAE U TEXHOJIIOTMUECKUE 30JIM. JHAaUEHHE
rejied B OpraHM3aluy >KUBOW MaTepuu. buosiornyeckue, MUIIEBble, MEAUIUHCKHE, KOCMETUYECKUE
renu. CuHepesuc Kak (akTop, ONpenesionuil CpoK TOAHOCTH MPOAYKIIMU HAa OCHOBE rejieH.
CBepThIBaHME KPOBHU KaK OMOJIOTHYECKUH CHHEPE3NC, €ro 3HaUYCHHUE.
JlaGopaTopHoe 3ansitue. Ilonyduenne cycnensuu cepsl U kaHudomu. [Tomydenne smynbcun
pacTtuTenabHOro Macna u 6enzona. [lonyuenue 30m4 kpaxmana. [lonyyenue 3014 cepsl U3
THOCYJIb(aTa HaTPHsL.
CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCSH
IIpuMepHas TeMaTHKA BHEAYIUTOPHBIX CAMOCTOATEJIbHBIX PadoT: -
1. lucnepcHas ¢aza u qucnepcuoHHas cpea.
2. Knaccuduxanus 1ucnepcHbIX CUCTEM.
3. IloHsITHE O KOJUTOMIHBIX CHCTEMAX.
Tema 2.7. Jlexuus, ypok. Knaccudukanus XuMH4ecKuX peakuuidi B OpraHM4ecKoi 1 HEOPraHUYEeCKOH XUMUHU.
Xumuyeckue | [lonstue o xumumdeckoil peaknuu. Peaknuu, waymme 0e3 M3MEHEHHS KAadeCTBEHHOI'O COCTaBa
peakuuu BELIECTB: AJIOTPONM3ALNs U H30Mepu3anus. Peakiuy, uaymue ¢ U3MEHEHHEM COCTaBa BELIECTB: 110

YUCTYy W XapaKTepy pEarupylommx H O00pa3ymIIuXcs BEHIeCTB (pas3lioKeHUs, COCAHHEHHUS,
3aMeIleHHus, OOMeHa); 10 M3MEHEHHMIO CTeMeHEeW OKHUCIEHHs 3JIEMEHTOB (OKHUCIHUTEIbHO-
BOCCTaHOBUTENbHBIE M HEOKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU); TIO TEIUIOBOMY 3P eKTy
(9K30- M sHAOTEpMHUUYECKHE); TI0 (ha3e (rOMO- W reTeporeHHbIe); MO HampaBieHUIo (0OpaTUMbIe U




HEOOpaTUMBbIe); MO MCIOJIb30BAHUIO KaTamu3aTopa (KaTaIUTUYECKUE M HEKAaTaTUTUYECKHUE); 10
MEeXaHU3MYy (paguKajbHble, MOJIEKYJSIPHbIE U HOHHBIE).

Jleknus, ypok. BeposTHOCTb MpOTEKaHUSI XUMUYECKUX peakuuil. BHYTpeHHss1 SHEPTUsl, SHTAJIBIINS.
TennoBoii »¢dekT xumudeckux peakuuid. TepMmoxumuueckue ypaBHeHUs. CTaHgapTHas YHTAIbIUS
peakumii 1 oOpa3zoBaHus BemecTB. 3akoH [. V. ['ecca u ero cnenctBus. DHTPOIMHS.

Jlekums, ypok. CkopocTh XumMuueckux peakuuil. [lonatue o ckopoctu peakiuii. CKOpOCTh TOMO- U
TEeTEPOreHHOM peakluHu. DHEprus akThuBaluuu. DakTophl, BIMSIONIME HA CKOPOCTh XMMHUYECKOU
peakiuu. [Ipupona pearupyromux BemecTB. Temneparypa (3akoH Bant - ['odda). Konnenrparusi.
Kartanuzatopel U KaTanau3: rOMO- U T€TEPOr€HHBIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHHUE C
HEOPraHWYECKUMH  KaTallM3aTOpaMU. 3aBUCUMOCTh CKOPOCTH  PEaKIUi OT TOBEPXHOCTH
COIMIPUKOCHOBEHUS PEArUPYIOLIMX BEIIECTB.

Jlekuusi, ypok. OOpaTMMOCTb XMMMUYECKHUX peakuuil. Xumuueckoe pasHoBecue. [lonstue o
XMMHUYECKOM PaBHOBECHH. PaBHOBECHBIE KOHIIEHTPALMH. JJMHAMUYHOCTD XUMHYECKOI'O PABHOBECHS.
@axTOopsl, BIUSIOIINE HA CMEILIEHUE PABHOBECUS: KOHIIEHTpaLs, JaBJICHUE, TeMIepaTypa (IpUHLUI
Jle lllaTenne).

JlabGopaTopHoe 3ansiTue. [lonydeHne Kucaopoa pa3iokKeHUEM MEPOKCUIa Boopoaa U (UJiIH)
nepMaHranara Kauus. Peakiuu, uaymnme ¢ oOpa3zoBaHHUEM 0CaJIKa, ra3a WM BOJBI JJIsl OPraHUYECKUX
Y HEOPTaHUYECKUX KUCIIOT.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCHA

IIpnMepHas TeMaTHKA BHEAYIUTOPHBIX CAMOCTOATEIbHBIX Pa0doT:

1. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKUX PEAKIHI OT pa3aHyuHbIX (PaKTOPOB: MPUPOJIBI pearupyrOIINX
BEIIECTB, X KOHIICHTPALUH, TEMIIEPATyphl, IOBEPXHOCTH COIPUKOCHOBEHHUS U UCIOJIb30BAHUS
KaTaJau3aTopoB.

Tema 2.8.
PactBOpBI

Jlekuus, ypok. Ilonarue o pactBopax. @u3uKo-XxuMudeckas NpUpoaa pacTBOPEHUS U PACTBOPOB.
B3aumopeiictBue pacTBOpHTENsl M PAacTBOPEHHOro BemiecTBa. PactBopumocTh BemecTB. CrocoOb
BBIPa)K€HMsI KOHIIEHTPALUU PacTBOPOB: MaccoBas A0JsI pACTBOPEHHOI'O BEILECTBA (IIPOLIEHTHAs),
MOJISIpHAs.

Jleknusi, ypok. Teopusi 371€KTpOIUTUYECKON auccoluanuu. MexaHu3M JUCCOLMALMKM BELIECTB C
pa3IMYHBIMU THUIIAMH XMMHUYECKHX CBsA3eH. BKilag pyccKuX yueHbIX B pa3BUTHE MPEACTaBIECHUN 00
WIEKTPOIUTHYECKON  nucconuanuyd. (OCHOBHBIE  IIOJIOKEHHMS  TEOPUU  AIEKTPOJUTHYECKOU
qucconuanui. CTeneHp 3JeKTPOIUTUYECKON Aucconranuu U GakTopsl ee 3aBUCUMOCTU. CHIIbHBIE U
cpenHue 3JeKTpoiauThl. Juccouuanus Boasl. Bogopoausiii mokaszarens. Cpeaa BOJHBIX PacTBOPOB
AIIeKTPONHUTOB. Peakiinyu oOMeHa B BOJHBIX PACTBOPAX JIEKTPOIUTOB.

Jlekuus, ypok. ['maponns kak oOMeHHBIM mporecc. HeoOpaTumblil THAPONN3 OpPraHUYecKuX W
HEOPraHMYECKUX COCAMHEHUM W €ro 3HaueHUWe B TMPAKTHUYECKOM JEATETbHOCTH YeJIOBEKa.




OO6paTtumblit ruapoaus cosiell. CtyneHvarsiii rugponus. [IpakTuueckoe npuMeHeHne ruapoin3a.
I'maponus opraHuyeckux BewiecTB (OENIKOB, XKUPOB, YriEBOJIOB, MOJUHYKIEOTUI0B, AT®D) u ero
Ouosiornyeckoe u npakruyeckoe 3HaueHue. OMpuieHue kupoB. Peakius sarepuduxarum.

JlaGopaTopHoe 3aHsiTHEe. XapaKTep AUCCOLMAIMU PA3IMYHBIX THAPOKCUIOB. [IpuroroBieHue
PacTBOPOB Pa3IMYHbBIX BUJIOB KOHIICHTPAIH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCH

JlomaiHee 3agaHue:

ITonroroBka coOOIIIEHNI IO TEME:

«'uapaTupoBaHHbBIE U HETUIPATUPOBAHHBIE HOHBI», «CTENEHb IEKTPOJIUTUYECKON U CCOIMALUN,
«CuipHBIE U cT1a0BIe DIIEKTPOITUTHD.

Tema 2.9.
OKHCINTETBHO-
BOCCTAHOBHTEJI
bHbIE peaKIuM.
DJIeKTPOXUMUY
ecKHue
npouecchl

Jlekuusi, ypok.  OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE  peakiuuu.  CTenmeHb  OKUCIICHHS.
BoccranoButenn u okucnutenud. OKHCIEHHE W BOCCTaHOBJIEHHE. BaxkHeWIne OKUCIUTENH WU
BOCCTaHOBUTENU. BoccTaHOBUTENbHBIE CBOMCTBA METAJUIOB - MPOCTHIX BemecTB. OKHUCIUTEIbHBIE U
BOCCTAaHOBUTEIIHHBIC CBONCTBA HEMETAIOB - MPOCTHIX BemiecTB. BoccraHOBHUTENbHBIE CBOWCTBA
BEIIECTB, OOpa30BaHHBIX »JJEMEHTAMHU B HU3MIEH (OTPUIATENHHOW) CTEHNEHU OKHUCIICHHUS.
OxucnuTenbHBIE CBOMCTBA BEIIECTB, 0OPA30BAHHBIX 3JIEMEHTAMH B BBICIICH (TIOJMOXKHUTEIBHOM)
crernieHn okucieHus. OKUCIUTENbHbIE U BOCCTAHOBUTENBHBIE CBOWCTBA BEIIECTB, 00pa3OBaHHBIX
AJIEMEHTAMH B IIPOMEXKYTOUHBIX CTENEHSIX OKUCICHUSI.

Jlekuusi, ypok. Kiaccupukanus OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX — peaknuii. Peakuuu
MEXaTOMHOI'0 U MEKMOJIEKYJISIPHOIO OKHMCIIEHUS-BOCCTAHOBIICHHS. Peakiiun BHYTPUM OJIEKYJIIPHOT O
OKHCJICHHUS -BOCCTAHOBJICHUSI. Peakuun CaMOOKHM CIICHUSI-CAMOBOCCTaHOBJICHHUS
(mucTipomopITMOHUPOBaHUsI). METOABI COCTABJICHHUSI YPABHEHUM OKHCIMTEIHHO-BOCCTAHOBUTEIILHBIX
peakuuii. MeTtoa snexTpoHHoro Oananca. BriusiHue cpenbl Ha MpOTeKaHHE OKUCIUTEIbHO-
BOCCTaHOBUTENIBHBIX MPOIECCOB.

Jlekuusi, ypok. XuMHUECKHE MCTOYHMKU TOKAa. OJIEKTPOJHBbIE NOTEHIMaibl. Pan craHaapTHBIX
AJIEKTPOJHBIX MOTEHIMANIOB (JIEKTPOXUMHUECKHHM sl HaNpsyKeHUN MeTawioB). ['aabBaHMYecKHe
AJIEMEHTHl U MNPUHOUNBI UX paboTel. CocraBieHHE TajlbBaHUYECKUX 3JieMeHTOB. OOpa3oBaHMe
raJjbBaHUYECKUX Iap MIPU XUMHUYECKHMX IMpoueccax. I'aapBaHMYECKHE 3JIEMEHTHI, IIPUMEHSAEMbIE B
JKU3HU: CBUHIIOBAasl aKKyMYJIATOpHas OaTtapes, HUKeJb-KaJAMHEeBble OaTapeu, TOIJIMBHbIE SJIEMEHTHI.

Jlekumsi, ypokK. ODOJEKTPOJIM3 pacCIIaBOB M BOJHBIX PacTBOPOB AJIEKTpoaHUTOB. I[Iporeccs,
MPOMCXOJAIME Ha KAaToJA€ M aHoJe. YPaBHEHUS SJICKTPOXMMUYECKUX MPOLIECCOB. DJIEKTPOIU3
BOJHBIX PACTBOPOB C MHEPTHBIMHU 3JIEKTPOJIAMU. DJIEKTPOIN3 BOJHBIX PACTBOPOB C PAaCTBOPUMBIMU
anekTpoaamu. [IpakTuyeckoe MpUMeHEHHE JIEKTPOIN3a.

JlabopatopHoe 3ansaTHe. B3auMoielicTBie METaJIOB ¢ HEMETAJIJIaMH, a TaKXKe C paCTBOPaMH COJIeH
U pacTBOpamMM KHCJIOT. B3aumopeiicTBue cepHOM M a30THOW KHUCIOT ¢ Meapto. OKUCIUTENbHBIE




CBOMCTBa IIEpMaHTraHaTa KajJuid B Pa3JIMYHBIX CpCAax.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCA

IIpumepHas TeMATHKA BHEAYAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. CrenieHs OKHCIEHMUA.

2. OKHCIIUTENh U BOCCTAHOBJICHUE.

3. BoccTaHOBHUTEIL M OKHCIIEHHE

Tema 2.10.
Kaaccudpukanu
1 BeLIeCTB.
IIpocTeie
BellecTBa

Jlexuus, ypok. Kiaccuduxanus HeOpraHW4ecKHx BemiecTB. lIpocTeie M CIOXKHBIC BEIIECTBA.
Oxkcuapl, ux kinaccudukanus. ['uapokcuasl (OCHOBaHUS, KHUCIOPOJCOAEP)KALIME KHCIOTHI,
amdotepHble ruapokcuabl). Kucnotsl, ux knaccudukanus. OcHoBanus, ux kinaccudukanus. Conu
CpeaHME, KUCIIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

Jleknusi, ypok. Metamuibl. [lookeHre METaIOB B TEPUOIUYECKOH CHCTEME U OCOOCHHOCTH
CcTpoeHusi ux atoMoB. [IpocThie BemecTBa — METaIBl: CTPOSHHE KPUCTAJUIOB M MeTajlIMdecKas
XUMHUUYCCKass CBA3b. O6H.[I/Ie (1)I/I3I/I‘-IGCKI/IG CBOMCTBA METAJUIOB U MX BOCCTAHOBUTEILHBLIE CBOMCTBA:
B3aMMOJICCTBHE C HEMETaJlJIaMu (KUCJIOPOJIOM, Talor€HaMu, CEpoOi, a30TOM, BOJOPOJIOM), BOJIOH,
KHCJIOTaMH, pacCTBOpaMu COJ'ICfI, OpraHn4€CKMMH BCUICCTBAMHA (CHI/IpTaMI/I, raJJor¢HaJIKaHaMHU,
deHosIoM, KUCIOTaMu), meaodyaMu. OKCHIBl U THAPOKCHJIBI METAJIOB. 3aBUCUMOCTh CBOMCTB 3THX
COG,Z[I/IHCHI/Iﬁ OT CTeleHEell OKHCIEHUS METAJUIOB. 3HAYEHHUE METAJIOB B npupoac MU KHU3HU
OpraHU3MOB.

Jlekums, ypok. Koppo3us wMerammoB. IloHstne  Koppo3uu. XuMHUECKas
OnexTpoxuMuyeckas kopposus. CriocoOs! 3alM Tl METANIJIOB OT KOPPO3UH.

KOppo3usl.

Jlexuus, ypok. O6mue crnocoObl momydyeHust MeTaioB. MeTauisl B mpupose. Metanyprust u ee
BHUJIBI: NIUPO-, TUAPO- U 3JIEKTPOMETAILTYPrusi. DJIEKTPOJIU3 PACILIaBOB U PACTBOPOB COEAMHEHUMN
METAJUIOB U €r0 IPAKTUYECKOE 3HAUCHUE.

Jlekuusi, ypok. Hemerannsl. [lonoxxenne Hemeramnos B Ilepuoanueckoit cucreme, 0COOEHHOCTH
CTPOCHHS HMX aTOMOB. OJIEKTPOOTPHLATEIBHOCTh. biaropomHbie raspl. ODJIEKTPOHHOE CTPOEHHE
aTOMOB OJIATOPOAHBIX Ta30B U OCOOEHHOCTH X XUMHUYECKUX U (pu3ndeckux cBoicTs. Hemeranisl —
IIPOCThIE BelecTBa. VX aTOMHOE M MOJEKYISpPHOE CTPOEHUE HX. AJUIOTponus. XUMHUYECKHE
CBOMicTBA HeMmeTauioB. OKHUCIMTENBHBIE CBOMCTBA: B3aUMOJCHCTBUE C MeETaJLIaMH, BOJOPOIOM,
MEHee JJIEKTPOOTPULIATEIbHBIMA HEMETAUIAMU, HEKOTOPBIMU CJIOKHBIMH BELIECTBAMU.
BoccraHoBuTenbHbIE CBOMCTBA HEMETAJUIOB B pEaKUUSIX C (DTOPOM, KHUCIOPOJIOM, CIOXKHBIMU
BEIIIECTBAMU — OKHUCJIUTEJSIMU (a30THOW U CEPHOM KUCIOTaMU U JIp.).

JlaGopaTopHoe 3ansitue. O3HAKOMJIEHHE C OOpa3laMH Mpe/CTaBUTENeH KJIAaCCOB HEOPraHUYECKUX
BemecTB. O3HakomyieHHE C 00pa3lmaMu MpeACTaBUTENIEH KJIAcCOB OPraHMYECKHX BEIIECTB.
O3nakomiieHue ¢ kojutekuen pya. [lomydenne kucnopoaa u ero cBoiictsa. [lonmyuenue Bogopoa u
ero cpoycrBa. IlomydeHue IUTacTUYECKOM Cepbl, XUMUYECKHE CBOMCTBA cepbl. Biaummonencreue




METaJUIOB C pacTBOpaMu KUCIOT U cojieii. CBolicTBa yriisi: ajacopOIMOHHBIC, BOCCTAHOBUTEIILHBIC.
B3anmoneiicTBUE NMHKA WA aTIOMUHUSA C PACTBOPAMH KHCJIOT U 1enouer. OKpalnMBaHue MIaMeH!
KaTHOHAMH IEJIOYHBIX U IIEJTOYHO03EMEJILHBIX METAJJIOB.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCA

JlomaiHee 3agaHue:

[ToaroroBka cooO1ieHui O TeEMe:

«Hcropusa mnomyueHHs] W TPOU3BOACTBA  ANOMUHUSAY,
padunupoBanue menny, «Ku3nup u nesrensHocts I.J[9Bu»

((3JIGKTpO.HI/ITI/I‘-ICCKOC MOJIy4YCHUEC U

Tema 2.11.
OcHOBHbIE
KJIACCHI
HEOPraHu4ecKu
XH
OpPraHMYecKnx
coeMHEeHu

JICKIII/ISI, YPOK. BO)IOpOI[HI)Ie COCAMHCHUA HCEMCTAJJIOB. HonyquHe aMMHaKa MU XJIOpOBOJO0Opoda
CHHTE30M U KOCBEHHO. Pu3ndeckue cpoiicTBa. OTHOIIEHUE K BOJI€: KHCIIOTHO-OCHOBHBIE CBOMCTBA.

Jlekuusa, ypok. Okxcuisl M aHTMAPUIBl KapOOHOBBIX KuCiIOT. HeconmeoOpasyromue u
cosieoOpasyronye okcubl. KucinoTHble okcuabl, UX cBoicTBa. OCHOOBHBIE OKCHJBI, X CBOWCTBA.
AmoTepHble OKCHU[BI, UX CBOHCTBA. 3aBUCHUMOCTh CBOWCTB OKCHJOB METAJUIOB OT CTENEHU
OKHCJIeHUS. AHTUAPUABI KAPOOHOBBIX KUCJIOT KaK aHAJIOTU KUCJIOTHBIX OKCHJIOB.

Jlekums, ypok. Kucmotel opranuyeckue u Heopranudeckue. Kucimotel B cBeTe Teopuu
AIIEKTPOIMTHYECKON nucconnanuu. Kuciaorsl B cBere mporonutudeckoi teopuu. Kiaccudukanus
OpraHMYeCKUX M HeopraHudeckux kuciaor. OOmme cBoWcTBa KUCIOT:  B3aUMOAEHCTBHE
OpPraHMYECKUX M HEOPraHWYECKUX KUCIIOT C MEeTalJIaMH, OCHOOBHBIMU U aM()OTEPHBIMH OKCUAAMHU U
THJIPOKCHJIAMH, COJISIMH, 00pa3oBaHUE CIOXKHBIX 3(hupoB. OCOOEHHOCTH CBONCTB
KOHILIEHTPUPOBAHHOW CEPHOU U a30THOM KU CIIOT.

Jlekuusi, ypok. OcHOBaHUS oOpraHuueckue M Heopranuueckue. OCHOBaHMS B CBETE€ TEOPHUH
AIIEKTPOIMTHUECKOHN quccouuanuu. OCHOBaHUS B CBETE MpoTOoMUTHUYEecKor Teopun. Kiaccudukanus
OpPraHMYEeCKUX U HEOPraHWYECKUX OCHOBAaHMM. XMMHUYECKHE CBOMCTBA IIEJIOYEH U HEPACTBOPUMBIX
ocHoBaHUH. CBolcTBa OECKUCIOPOAHBIX OCHOBAHMI: aMMUaKka U aMMHOB. B3aumHoe BiusiHUE
aTOMOB B MOJIEKYJIE AaHWJIMHA.

Jlekuusi, ypok. AmdorepHble OpraHHYecCKHe K HEOpraHudyeckue coenuHeHus. AmQpoTepHbIe
OCHOBaHHUSI B CBETE€ TPOTOIUTHYECKOW TeopuH. AMGOTEPHOCTh OKCHUIOB U T'HAPOKCHIIOB
MEPEeXOAHBIX METAJUIOB: B3aUMO/ICHCTBHE C KUCIOTAMU U IIEeJI0YaMH.

Jlexnusi, ypok. Comu. Knaccudukanus m xumudeckue cBoicTBa coseil. OCOOEHHOCTH CBOWCTB
coJiei OpPraHN4YCCKUX U HECOPraHNn4CeCKUX KU CIIOT.

Jleknusi, ypok. ['eHernueckass CBsA3b MEXKJY KJjacCaMd OPraHMYECKUX U HEOPraHUYEeCKUX
coenvHeHUl. [loHSATHE O TEHEeTUYECKOW CBSA3M M TEHETUYECKUX pPSAJaX B HEOPraHUYECKOW U
opranndeckoit 30 xumun. ['eHeTndyeckue psaabl MeTallIa (Ha MpuMepe KaJlbIlusl U JKelie3a), HeMeTala
(cepbl M KpeMHUs), IEPEXOHOTO deMeHTa (IuHKa). ['eHeTHueckue psabl U TeHEeTHYECKas CBSI3h B
OpraHUYeCKOM XUMUH. ENUHCTBO Mupa BEILIECTB.




JlabopaTopHoe 3ausitue. [lonyuenue u cBoiicTBa yriekucioro rasa. CBoOHCTBa COJISIHOW, CEpHOM
(pa30aBieHHOI) M YKCYCHOM KuCIOT. B3aumozelicTBue rupokcuaa HaTpus ¢ coasIMH (Cyiab(aToM
meau () u xmopumom ammonusi). Pasnoxenue ruapokcuma menu. [lomydeHue u amdorepHbie
CBOICTBA THAPOKCUAA alOMUHUA. [lomydeHne KeCTKOM BOIBI U U3yUEHUE €€ CBOMCTB. Y CTpaHEHHE
BPEMEHHOM M MOCTOSAHHOM kecTKocTu. [Ipaktnueckue 3ansatus [lonmydenue xiopoBopopona u
COJITHOM KHCJIOTBI, X cBOWCTBA. [lonydyeHne aMMuaka, ero CBOMCTBa.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIUXCH

lomamHee 3axanue:
[TonroToBKa cOOOIIECHUH IO TEME:
((COBpeMeHHOC IMPOU3BOACTBO U HOTpC6HCHI/IC OCHOBHBLIX KJIACCOB HCOPraHUYCCKUX BCIICCTB.

Tema 2.12.
Xumus
3J1€MEHTOB

Jlekumsi, ypok. S-2J€MEHThI

Bognopon. /[BoiicTBEHHOE IMOJOKEHHE BOJIOpOJA B Mepuoandeckol cucreme. M3oromel Bomopona.
Tsokenass Boja. OKHUCIMTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBAa BOAOPOJA, €r0 IOJYyYEHHUE U
npumeHenue. Ponep Bomopoma B kMBOM M HexxMBOM mnpupoge. Boma. Pombs  Boabl  Kak
Cpeno00pa3yIoLIero BeIecTBa KJIETKU. JKOJIOrMUECKHUE aCleKThl BOJOI 0JIb30BAHMSL.

OnemenTsl [A-rpynmnsl. [llenounsie Metamibl. O01Iast XapakTepUCTUKA IIETOYHBIX METAJJIOB Ha
ocHOBaHMM mnosiokeHus B Ilepuonuyeckoit cucreme anementoB J[.M. MeHneneeBa u cTpoeHus
atoMoB. [lomyuenue, Gpusnueckre U XUMUYECKHUE CBOMCTBA IIEIOYHBIX MeTaJu10B. KaTHOHBI
HIETTIOYHBIX METAJUIOB KaK BaKHEHIIas XuMudeckas (GopMa X CyIIECTBOBAHHS, PETYISTHBHAS POJIb
KaTMOHOB KaJIusg M HATPHS B ®KUBOM KJeTKe. [[prupoaHble cCOeIMHEHNS HATPUA U KaJlnsl, UX 3HaUYCHHUE.
OnemeHThl [TA-rpynmber. O011asi XapakTeprucTUKa MISJIOYHO3EMETBHBIX METAIOB M MarHusl Ha
ocHOBaHMM TonoxeHus B [lepuognueckoin cucreme snemenToB [l. 1. MeHaeneeBa u cTpoeHuUs
atoMoB. Kanbiuii, ero nonydenue, Gu3ndeckie 1 XMMUYECKHE CBOICTBA. BaxkHelmme coeuHeHuns
KaJIbIIHs, UX 3HaUeHue U mpuMeHenue. Kanpuuii B mpupoe, ero 6uogorndeckas pob.

Jleknus, ypox. p-DJIEMEHTHI

Amomunuil. XapakTepucTuKa ajJlOMUHUS Ha OCHOBaHMM NojoxeHus B Ilepumoguueckoit cucreme
anemenToB J[. 1. MenneneeBa u crpoenus atoma. [lonyuenue, pusnueckue 1 XuMU4eCKHE CBOMCTBA
alIOMUHMS. Baxhellnne CcOeIUHEHMS allOMHHHS, WX CBOWCTBA, 3HAYECHHE U IIPUMEHEHMHE.
ITpupoaHble COEIMHEHNUS aTIOMUHMUSL.

VYrinepon u kpemHuii. OOmias XapakTeprCTHKAa HAa OCHOBAaHWM WX TOJIOKeHHS B Ilepuommuueckoi
cucreme JI. M. MenneneeBa u crpoeHus aroma. IIpocteie BemecTBa, 0Opa3oBaHHBIE 3TUMU
aneMeHTaMu. OKCHUIBl M THIPOKCUABI Yyriepoja M KpeMHHUs. BaxHelmme coiau YroJbHOH M
KpEMHHEBOW KUCJIOT. CUIIMKATHAS IPOMBIIIIEHHOCTb.

["anmorensr. O0mIast XxapaKTepUCTHKA rajoOreHOB HAa OCHOBAaHUU MX MojoxkeHus B llepuogumueckoit
cucrteme snemeHToB JI. M. MenneneeBa M CTpoeHHMs aTOMOB. ['ajloreHsl - HMPOCTBIE BEIIECTBA:
CTPOEHUE MOJIEKYJ, XMMUYECKHE CBOWCTBA, IOJIy4YE€HUE U IpUMEHEHUE. BaxHelme coenuHeHus




rajoreHoB, UX CBOMCTBa, 3HAU€HUE M NpuMeHeHue. ['anorensl B mpupone. buonorunyeckas posib
rajoreHoB.

Xanpkorensl. OOmas XapaKTepUCTUKA XaJIbKOT€HOB Ha OCHOBAHMM HX IIOJIOXKEHUS B
[Tepuonnueckoit cucreme 3nemeHtoB JI. M. MeHpaeneeBa U CTPOEHUS aTOMOB. XallbKOI'€HbI -
npocThie BemecTBa. Amnotponus. CTpoeHre MOJIEKYJ aJNIOTPOITHBIX MOAU(UKALIMNA U UX CBOMCTBA.
[Tonyyenue u mpUMeHEHHE KUCIIOPOJia M Cepbl. XalbKOr'eHbl B IPUPOJIE, UX OHOIOruuecKas poJb.
OnemenTbl VA-rpynmnbel. OOmiasi XapakTepUCTHKa 3JIEMEHTOB 3TOH TpyNIbl Ha OCHOBAHUU HX
nonoxxenuss B Ilepmonnueckont cucreme snemeHtoB J[. M. MenneneeBa M CTpOCHHS aTOMOB.
CrtpoeHune MOJIeKyJIbl a30Ta ¥ aJUIOTPOITHBIX MoAnpukanuii pochopa, UX GpU3NUECKHEe U XUMUIECKUE
cBoiictBa. Bopmopoansle coeauHeHus 3seMeHTOB VA-rpynnbsl. Okcuabl asora u  ¢ocdopa,
COOTBETCTBYIOIIME UM KUCHOTHI. Comu 3TuX KUcioT. CBOMCTBAa KUCIOPOIHBIX COEIUHEHUN a30Ta U
docdopa, nx 3HaUeHHE U TpUMEeHeHne. A30T U (hocdop B mpupoe, uX OMOIOruIecKas poJb.
OnemenTsl [VA-rpynmel. OO0masi xapakTepuUCTHKa 3JIEMEHTOB A3TOW TPYMIbl HAa OCHOBAHUU UX
nonoxxenus B [lepuonnueckont cucteme anemenToB Jl. 1. MeHneneeBa u CTpoeHus aTOMOB. YTJIEPO.T
u ero amiotponus. CBolicTBa aJJIOTPOIIHBIX MOAU(UKALUNA yrieposia, UX 3HaU€HUE U IPUMEHEHUE.
OKcuapl M TUIPOKCUIBI yriepoAa U KPEMHHUs, UX XUMUYeckue cBoiictBa. CoiaM yrojibHOW M
KPEMHHEBBIX KHCIIOT, UX 3HaUueHue U puMenenne. [Ipuponoodpasyromas poib yriepoaa sl )KUBOH
Y KPEMHUS U1l HeKUBOU IPUPOJIBI.

Jlekuus, ypok. d-DiemeHTHI

Ocob6ennoctu crpoenusi atomoB d-anementoB (IB-VIIIB-rpymm). Menb, muHK, XpoM, Xelnes3o,
MapraHer Kak MPOCThIC BEIIECTBA, WX (DM3MUECKHEe M XHMHUYECKHE CBOHCTBA. HaxoxmeHue 3Tux
METajUIOB B TMPHPOJE, MX TMojdydeHue u 3HadeHwe. CoenuHeHHs O-3J€MEHTOB C pPa3IMYHBIMU
CTETEHSIMU OKUCIICHUs. XapaKTep OKCUIIOB M THIPOKCHUIOB JTHUX JJICMEHTOB B 3aBUCUMOCTH OT
CTEINEHU OKHUCJICHHS MeTaJlia.

JlabopaTtopHoe 3ansiTHe. lI3ydeHue CBOMCTB MpPOCTBIX BEIIECTB U COCAMHEHUHN S-3JIEMEHTOB.
W3ydeHue CBOMCTB NMPOCTBIX BEIIECTB U COEAMHEHUN P-JIEMEHTOB. M3ydeHHe CBOMCTB NMPOCTBIX
BelecTB U coequHeHnid d-amemMenToB. [lonyueHne rupoKCHI0B alFOMUHUS M IMHKA; UCCIIE0OBaHNE
ux cBoicTB. [lonmyuenue u uccienoBanue CBOMCTB OKCUIOB CEPBI, yriaepoaa, ¢pocdopa.

CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCA

IIpumepHas TeMAaTHKA BHEAYAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. 3aBHCHUMOCTbH CBOMCTB CIIOKHBIX BEIIECCTB OT MecTononoxeHus B Tadbmune .M. Menaeneera.

Tema 2.13.
Xumus B
JKU3HH
odmecTBa

Jleknusi, ypok. Xumus U IPOU3BOJACTBO. XMMHYECKass IPOMBIIUIEHHOCTh W XHMHYECKHE
TeXHOJNOTHH. ChIpbe U1 XMMHUUYECKOM IMPOMBIIIIEHHOCTH. Bojja B XMMUYECKON MPOMBIIIIEHHOCTH.
OHeprus Uil XMMHUYECKOTO Ipou3BOACTBA. HayuHble NpUHLUIBI XMMHUYECKOIO INPOM3BOACTBA.
3amuTa OKpy’Karoleil cpeabl U OXpaHa TpyAa MPU XUMUYECKOM Ipou3BojacTBe. OCHOBHbBIE CTaUU
XUMHUYECKOro Ipon3BoacTBa. CpaBHEHUE IPOU3BOICTBA AMMHUAKA U METAHOJA.




Jleknusi, ypok. XuMHSA B CEJIBCKOM XO35AMCTBE. XHMMHU3alMs CEIbCKOIO XO3diCTBA U €e
HarpaBieHus. PacTeHuss ¥ TOouBa, TOYBEHHBIM MOIJIOMIAIOIIMNA KOMIUIEKC. YIOOpeHus M HX
Kiaccu pukanusa. XMMUYECKHE CPEICTBA 3aIMUTHI pacTeHuil. OTpUIIATEIbHBIE MOCIEACTBUS
MIPUMEHEHUS IECTUIIUI0B U O0pb0a ¢ HUMH. XUMH3alHsI )KUBOTHOBO/ICTBA.

Jlekumsi, ypok. XuMHusi ¥ 3KOJOTUsl. XUMHUECKOE 3arpsi3HEHUE OKpysKaromel cpeasl. OxpaHa
ruapochepsl OT XUMUYECKOro 3arpsi3HeHus. OxpaHa MOYBbI OT XUMHUYECKOTO 3arpsizHeHus. OxpaHa
aTMocgepbl OT XUMHUYecKoro 3arpsizHeHus. Oxpana ¢uopsl U GpayHbl OT XUMHUYECKOTO 3arpsi3HEHUsI.
buorexnomorus u reaHas HWHXXCHCPUS.

Jlexknusi, ypok. XuMusg U IOBCEIHEBHAas JKHU3Hb ueloBeka. JloMamHsag anrteka. Moromme u
yucrame cpeacrsa. Cpencrsa 60ppObl ¢ OBITOBBIMU HaceKOMbIMH. CpelcTBa JIMYHOM TMTMEHbI U
KOCMETUKHM. XUMHS U NHUIA. MapKUpPOBKHM YNAaKOBOK IHUIIEBBIX M T'MTMEHMUYECKHUX HPOAYKTOB U
YMEHME UX YUTATh. JDKOJIOTUS JKUIUIIA. XUMUS U T€HETUKA YEeJIOBEKA.

JlaGoparopHoe 3ansitue. O3HaKOMJIEHUE C KOJIJIEKIMEN ynoopeHuil u nectuuuoB. O3HaKOMIIeHHE
¢ oOpa3naMu CpeAcTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPEnapaToB.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIUXCA

IIpuMepHasi TeMATHKA BHEAYIUTOPHBIX CAMOCTOATEIbHBIX PadoT: -

1. Xumusi B pOMBIILIEHHOCTH.

2. [TpyHIIUTIBI XUMUYECKOTO TTPOU3BOICTRA.

3. XUMHUKO-TEXHOJIOTHYECKHUE MPUHIIATIB TPOMBITIIIEHHOTO TTOJTYYEHHST METaJIIOB.
4. IlpousBoacTBo uyryHa. [IpousBoacTso cranu.

Koncyabranumn

Bcero 2 cemectp

140

Bcero uacos

258




3.YCJIOBUS PEAJIN3AIIMU PABOYEHN ITPOI'PAMMBI JUCHUITIAHBI
3.1. O6pa3oBaTebHbIe TEXHOJIOTHH

3.1.1. OGpa3oBarenbHbIE TEXHOJIOTUH, TPUMEHSAEMbIE B MPOLIECCE U3YUEHUS TaHHOU
JUCLUILIMHBIL

- MOZlyJIbHBIE TEXHOJIOTUU;

- TEXHOJIOTHsI KPUTUYECKOI'O MBIIUIEHNUS,

- TEXHOJIOTHsI TPOOJIEMHOT 0 00 yUeHHUS,;

- TEXHOJIOTHsI IPOEKTHOT O 00 yUYEeHHUS;

- “H(OPMAIIMOHHO-KOMMYHUKATHBHbIE TEXHOJIOTHH;

- KeMC-TEXHOJIOTUN.

[IpuMmeHeHnEe NaHHBIX TEXHOJOTMM MO3BOJIUT COKPATUTh BPEMEHHBIE 3aTPaThl HA MOATOTOBKY
oOydaromxcss K y4eOHBIM 3aHATHAM; OYIYT CIOCOOCTBOBaTh (HOPMUPOBAHHIO KITIOUEBBIX
KOMIIETCHLIUH, a TakXKe IIOJIyYeHHI0O KadyeCTBEHHO HOBOrO 00pa30BaTeIbHOIO MPOJYKTa Kak
KBUHTACCEHIIMU BCEX KIIOUEBbIX KOMIIETEHIIUH, BOCTPEOOBAHHBIX B COBPEMEHHOM OOILECTBE.

3.1.2. UcnoJsib30BaHNe AKTUBHBIX H HHTEPAKTUBHBIX (JOPM NpoBeaeHHs 3aH THIA

Cemectp Bun 3anstus AKTUBHBIE U UHTEPAKTHUBHBIC ()OPMBI
MIPOBEACHUS
3aHATHI
1 cemectp Jlexuus, ypok TexHO0rus IPOSKTHOT O 00 yUCHUS :
- MyOnMYHAs TPE3CHTAlUS WHANBUIYaTHLHOTO
MIPOEKTA;
JlaGopaTopHbie Keiic-TexHonoruu:
3aHATUSA - aHaJIM3 KOHKPETHBIX CUTyallMid MO TemaM:
«Teopus
CTpPOCHUS OpraHUYECKUX COEIMHEHUI,
«['mapokcuiibHbIE COEAUHEHU», «ATBIETUAbl U
KETOHBI».
TexHosoruu npodJIeMHOr0 00y4eHHUS:
- TPyNIOBOE O0CYXXJIEHHE BOIpOCa MO TeMaM:
«KapOoHOBBIC KUCIOTBI M WX MPOU3BOIHBICY,
«YTraeBonb», «AMMHBI, AMUHOKHUCJIIOTHI,
OenKm», «A3oTconepxalue
FeTEPOLUKINYECKHE COeNUHEHUs. HykinenHoBbIe
KHCJIOTHI.
buonornyecky akTUBHbIE COEIMHEHUS.
2 ceMecTp Jlexuus, ypok TexHonorus IpoeKTHOr0 OO yUEHUS :
- NyOJMYHas Tpe3eHTalus WHIUBUAYATbHOTO
MIPOEKTA;
JlabopaTopHbie Ketic-rexnonoruu:
3aHATUA - aHaJIM3 KOHKPETHBIX CUTyallMid IO TemaM:
«llepuonnueckuid 3axkoH u Ilepuopuueckas
cUCTeMa XHUMHYeCKuX daneMmeHtoB . .
MenneneeBa», «Ctpoenue aroma. CtpoeHue
BEIIECTBAY, «ITonmumepsl. HucnepcHbie
CUCTEMBI», « XUMHUUYECKHE PEAKIUN».
TexHosoruu npodJIEMHOT0 00YUEHHUS:
- TPYIIOBOE OOCYXXJEHHUE BOIMpPOCa MO TEMaM:
«PactBOpbI», «OKuCAUTENbHO-
BOCCTAaHOBUTEIbHBIE peakiuu.
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DJIEKTPOXUMUUYECKHE Tporecch», «OCHOBHBIE
KJIacCHI
COCOUHEHUIY, « XUMHS DJIEMEHTOBY, « XUMUS B
JKA3HU 00II1eCTBA)

HCOPraHM4YCCKUX W  OPraHUYCCKUX

3.2. TpeGoBaHusi K MUHMMAJILHOMY MaTePHAIbHO-TEXHHYECKOMY 00ecrev4eHn 0

Ne i/

HaumenoBanue o0beKTa,
HOATBEPKIAIOIIEr 0 HATMYNE
MaTepHaJIbHO-TEXHHYECKOT'O

obecrieueHus, ¢ epeuHeM
OCHOBHOT'0 000pYZ0BaHU

Anpec (MecTOIoOJIO)KeHNE) 00bEKTA,
MOATBCPKAAOIICTO HAJIUYHUEC
MaTCpUaIbHO-TCXHUYCCKOI'O 06ecnequI/m
(c ykazaHueM HOMepa TaKoro o0beKTa B
COOTBCTCTBUHU C JOKYMCHTAaMHU I10
TEXHUYECKON MHBEHTapU3alIUN)

YdaeOHast ayquToOpHs s TPOBEICHUS
3aHSATHI JIGKITMOHHOT'O, CEMHUHApCKOro,
1a00paTOPHOTO THUIIA, TEKYLIET 0
KOHTPOJISA MPOMEXKYTOYHON
aTTECTaIlNH, KOHCYJIbTAaIi
«Jlabopatopuss ~ XUMHH»:  KOMIIJIEKT
yueOHOU MeOenH, AEMOHCTPAalMOHHOE
obopynoBaHue, nabopaTopHOe
obopynoBaHue: dboToKoIOpUMETPHI,
KOHJYKTOMETD, cTajarMomerp,
TUTPOBAJIBHBIE YCTAaHOBKH, (OTOMETP
TIJIAMEHHBIH, pedpakTomMeTphl,
MOJIIPUMETP, TIecouHast OaHs, BECHI
TEXHUYECKHE, PEaKTHUBBI, JIAOOpaTOpHAas
rnocyza, pH-Metpsl, MarHWATHBIE
MEIIAJKH, Y4eOHO-HATISAHbIE MOCOOUS,
pe3eHTalMOHHOE o0opynoBaHue,
HCIOJIb3yeMOoe MPOrPaMMHOE
obecrieuenue: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex Browser /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice..

u

394087, BopoHnexckas o0macTb, T.
Boponex, yn. Tumupsizesa, 1. 21, a. 104

YueOHas ayAUTOPUS TS
CaMOCTOSATENIbHOM PAaOOTBI: KOMIUIEKT
yueOHOUH Mebenu, AeMOHCTPAllMOHHOE
o0opynoBaHue, y4e0HO-HaT IS THbIE
nocoOus, KOMIBIOTEpHAss TEXHUKa C
BO3MOXKHOCTBIO TOJKJIIOYEHUSI K CETH
«HTepHeT» U oOecriedeHneM J0cTymna

B OJJICKTPOHHYIHO  MH(OPMAIIMOHHO-
00pa3oBaTeNnbHYIO cpeny,
UCIIOJIb3yEeMOe IpOrpaMMHOE

ooecmeuenue: MS Windows,Office MS
Windows, DrwWeb  ES, 7-Zip,
MediaPlayer Classic, Yandex Browser /
Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice.

394087, Boponexckass  o0nacTh, T.
Boponex, yin. Tumupszea, 1. 21, a. 103(c
16.00 mo 20.00)

31




3.3. UudopmanuonHoe odecrnieuenne o0ydeHus (MepeuyeHb PEKOMEHIYEMbIX YUCOHBIX
n3nannii, UHTepHET-peCYpCOB, JOMOIHUTEIHHON JINTEPATYPHI)

3.3.1. OcHOBHBIE HCTOYHUKH:

1. I'abpuensn, O.C., OctpoymoB U. I'., CnagkoB C. A Xumus: 10 kimacc: 6a30Bblil YpOBEHb:
yueonuk / O.C. I'abpueinsH. - 3-e uzn., crep. - Mocka: [Ipocsemienue, 2021. - 192 c.

2. I'abpuensa, O.C. Xumus: 11 kmacc: 6a3oBbiii ypoBenb: yueOHuk / O.C. ['abpuensH. - 4-e
u3., crep. - Mocksa: [IpocBemenne, 2021. - 224 c.

3. MapteiHoBa, T.B. Xumusa: yuyeOHUK U TNpPaKTHUKyM Ui CPEOHEro MpodecCHOHaIbHOTOo
oopazoBanusi / T.B. MapteiHoBa, M1.B. ApramonoBa, E.b. T'onyHoB; monx obmieit penakiueii T.B.
MapTbiHOBOH. - 2-¢ u3A., ucnp. u gom. - MockBa: MznarensctBo FOpaiit, 2020. - 368 c. — [DU]-
Pexxum nocryna: https://urait.ru/bcode/450810>.

4. Mocksa, B.B. Oprannueckast xumusi: 6a3oBble MpUHIUNBL yueOHOe mocobue st CITO /

MockBa B. B. - MockBa: M3zmarensctBo [Opaiit, 2020. — 143 c. -[BDU]- Pexum pgocryma:
https://urait.ru/bcode/441354>.

3.3.2. J1onoNHUTEIbHEBIC HCTOYHHUKH:

1. MakcanoBa, JI.A. BbIcOkOMOJNEKyJIspHbIE COEIMHEHUS W MaTepuaiabl I MUIIEBOU
IPOMBIIUIEHHOCTH: yueOHoe mocodue s CIIO / MakcanoBa JI.A., AropoBa O.0K. - Mocksa:
WznatensctBo FOpaiit, 2021. — 220 c. - [DU]- Pexxum mocryma: https://urait.ru/bcode/475633>.

2. AnapueB, A.W. O0mas u Heopranmdyeckas xumus. JIabopaTopHBIM MpakTHKyM: ydeOHOe
nocobue mns CIIO / AmapueB A.M., KazakoBa A.A., llleBnunsma JI.B. -MockBa: U3natenscTBO
IOpaiit, 2022. - 159 c. - [DU]- Pexxum mpoctyna: https://urait.ru/bcode/492472>.

3.3.3. Meroauueckue u3gaHnus

1. Meroauyeckue YyKa3aHUS [JIs1 CaMOCTOSITEIIBHOW pa0dOThl MO JUCHHUIUIMHE «XHUMHUS»
(cpennee oOmiee oOpa3zoBanme, TpoQuIbHAS NUCUUILUIMHA) UI O0YYAIOMIUXCS MO CHENUaTbHOCTIM
cpenHero npodeccuonaapbHoro oopaszosanus / coct.: O.B. [IpsaxonoBa, O.B. [leperonuas. - Boponex:
Boponexckuil rocynapcrBeHHbIl arpapHblii  yHuBepcuteT, 2018. - [OU]- - Pexum noctyna:
http://catalog.vsau.ru/elib/metod/m146646.pdf>.

3.3.4. [lepuoanueckue u3IaHus:

1. BectHuk BOpOHEKCKOTO rocyJapCcTBEHHOTO arpapHOro YHUBEPCHTETA: TCOPETHUECKHH U
Hay4YHO-TIpaKTHUECKUii *KypHan / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Kypnan anamutuueckoit xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1946-

3. XKypnan ¢pusnueckoit xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1934-

4. Xumusi 1 TEXHOJIOTHS MHUIIEBBIX MPOAYKTOB [DIEKTPOHHBIN pecypc]: PedepaTuBHbiii
xypuain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.3.5. Tlepeuens pecypcoB MH(MOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTn «HTepHeT»,
HEOOXOIMMBIX JJIS1 OCBOCHHUS IUCLIUTUIHHBI
1. DneKTpoOHHbBIEC OJTHOTEKCTOBBIE pecypcebl Hayunoit 6ubimorexku BI'AY (http:// library.vsau.ru/)

IlepeyeHb JOKYMEHTOB, NOATBEP:KAAIOIMX HAJIMYHE/IPABO HCII0JIb30BAHUANNPPOBBIX

(3/1eKTPOHHBbIX) 0ubIHoTEK, IBC
(3a mepuo1, COOTBETCTBYIONINI CPOKY MoTydeHus: oopazoBanus mo OOIT)

Yueonblii |(Nem/m HaumMeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM Cpoxk aeiicTBust
roj PEKBU3UTOB
2022/2023 | 1. Kontpakt Ne 358/1Y ot 30.08.2021. (ObC «JIAHby) 24.09.2021 — 23.09.2022
2. Kontpaxt Ne 612//1Y ot 27.12.2021. (9bC 01.01.2022 — 31.12.2022
«ZNANIUM.COM»)
3. Konrpaxt Ne 320/ ot 04.08.2022. (3BC FOPAUT — (BO))  |05.08.2022 — 04.08.2023
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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%2C%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%2C1004%2C4%2C101%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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
https://urait.ru/bcode/450810
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
https://urait.ru/bcode/441354
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
https://urait.ru/bcode/475633
https://urait.ru/bcode/492472
http://catalog.vsau.ru/elib/metod/m146646.pdf

4. [Komrpakt Ne 321/J1Y ot 04.08.2022. (9BC IOPAIAT — (CIIO)) (05.08.2022 —04.08.2023

5. Kontpaxt Ne 334-/1VY ot 30.08.2022. (OBC IPRbooks) 01.09.2022 — 31.08.2023

6. Kontpakt Ne 411-JTV ot 10.10.2022. (O5C «JIAHb») 12.10.2022 - 11.10.2023

7. Kontpakt Ne 561/1V ot 07.12.2021 (3BC E-library PYH2B)  [01.01.2022 - 31.12.2022

28.03.2017 - 28.03.2022
(mposoHranus 10

8. orosop Ne101/H2b/2097 ot 28.03.2017 (HaunonansHast
snekTporHasonommorexa (HOB))

28.03.2027)
9. AKT BBOJIa B 9KCILTyaTanuio DiaeKTpoHHoi oubnanoreku BIAY  [beccpouno
Ne 33 0119.01.2016
2. [IporpamMHoe obecriedeHre o01ero Ha3HauYCHUS
° HasBanue Pasmemenne
1 | Onepanmonnsie cucremsr MS Windows /Linux /Pex OC TIK B noxanbHoOl cetu BIAY
2 | Takers! opucusix mpunokennii MS Office / OpenOffice/LibreOffice 1K B nokambpHO¥M cetn BITAY
3 | Tlporpammel s mpocmotpa daitos Adobe Reader / DjVu Reader 1K B nokambpHO# cetn BITAY
4 | Bpaysepsi SIuzmexc Bpaysep / Mozilla Firefox / Microsoft Edge 1K B nokambpHOI cetn BITAY
5 | AutuBupycnas nporpamma DrWeb ES [IK B noxansHoM cetnt BTAY
6 | [porpamma-apxusarop 7-Zip IIK B noxanbsHoOM cetn BIAY
7 | Mynstumenua npourpsisatens MediaPlayer Classic 1K B nokanbHo# cetu BIAY
8 | MMnarpopma ounaiin-oGyuenns eLearning server [IK B noxansHOM cetnt BTAY
9 | Cucrema kommbroTepHOTO TecTHpoBanus AST Test [IK B noxansHOM cetnt BTAY

- CaiiTel 1 HTHPOPMALIMOHHBIE TOPTAJIBI

1. http://hemi.wallst.ru/ - Xumus. o6pa3oBaTebHbINA CAWT AT IIKOJLHUKOB U CTYICHTOB.

2. https://himija-online.ru/ - Xumust on-line.

3. http://chemistry-chemists.com/ - XKypuan Xumus 1 XuMUKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpst xumuu BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnexTponHas OuOIMOTEKAa MATEPUATIOB 10 XUMHH.
6. https://ru.wikipedia.org/ - Bukurnenus - SHIIUKIONEIUS HA PYCCKOM SI3bIKE.

3.4. Oco0eHHOCTH OpraHH3alUH 00pPAa30BATEJBLHOr0 NPOIEccAa MO IUCHUIUIHHE 15
WHBAJIM/IOB M JINI C OTPAHNYEHHBIMH BO3MO KHOCTSIMH

ConepxaHue MUCUUIUIMHBI M YCIIOBHSI OpraHHM3alMd OOy4YeHHUs sl OOyYarolluXxcs C
OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbSl M HHBAIHIOB KOPPEKTHPYIOTCS IMPU HAIUYMH TaKUX
00y4YarImXxcss B COOTBETCTBUH C MHAMBUIYAIBHOW MPOrpaMMOii peaOuIMTallud HHBAIK/IA, a TaK JKe
«TpeboBaHUAMH K OpraHU3alli 00pa30BaTEIBHOTO Mporecca Jsi 00ydeHHs MHBAIUIOB U JIHIl C
OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS B MPO(HECCHOHABHBIX 00pa30BaTEIbHBIX OPraHU3aIHsIX ,
B TOM 4HCJIE OCHAUIEHHOCTH oOpa3oBaTenpbHOro mnpouecca» (Ilucemo Munobpuayku PO or
18.03.2014 r. Ne 06-281), ITonokeHrEeM 0 METOAMKE OIICHKH CTEIEHH BO3MOKHOCTH BKJIFOUEHHS JIUI]
C OrpaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbsSI ¥ MHBAJIUIOB B OOIIMI 0Opa30BaTEsbHBINA MPOIECC
(HUMMU, 2015); Ilomoxkennem OcCOOCHHOCTH OpraHuM3anudu 00pa30BaTENLHOIO Ipolecca o

00pa3oBaTeIbHBIM NMPOTrPaMMaM JJIsl MHBAJIKMIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXXHOCTSMHU 370POBbS
(ITBr'AY 1.1.01-2015).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JTUCLHUIIJINHBI
Texkymmii KOHTPOJIb YCIIEBAEMOCTH M OLEHKAa pPE3yJIbTaTOB OCBOCHUS IUCLUIIIMHBI
OCYLIECTBIISETCS IIPENOJABATENIEM B IIPOLIECCE NIPOBEACHUS ayIUTOPHBIX 3aHATUN U TECTUPOBAHU,
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a TaKKe BBIMIOJIHEHUS 00 ydaromumMucs pedepaTos.
4.1. ®opmbl, METOIBI M CPEACTBA KOHTPOJIS U OLIEHKH 00pa30BaTe/IbHbIX pPe3y/bTaTOB

o0yua

IOLIMXCH

Pe3yabrarsl 00yyeHus

(I)OpMI)I H METOAbI KOHTPOJIA H OCHKH

Iepeuensv nuunocmubix pe3yiomamos:

- (¢opMHpOBaHUE Y OOYUYAIOMIMXCS YMEHHS
OLICHHBAaTh 3HAYMMOCTh XUMHUYECKOIO 3HAHUSA
JUISL KaXKI0T0 YEJIOBEKa;

- ¢dopMupoBaHHEe Yy  OOyYarOUUXCS
I[EJIOCTHOTO TPEICTABICHHUS O MHUpPE M POIHU
XUMUH B CO3JJaHUH COBPEMEHHOMU

€CTECTBEHHOHAYYHON KapTHUHBI MHpPA; YMEHUS
OO0BSICHATH OOBEKTHI U MPOIECCHI OKPYKAIOTIEH
JIEUCTBUTENLHOCTU: TPUPOJHON, COIUATBHOM,
KyJIbTYPHOU, TEXHUYECKOW Cpe.bl, - UCIOJb3Ys
JUTSL 3TOTO XUMHYECKHE 3HAHUS;

pa3BuUTHE Yy OOydYaroUMxcsa yMeEHUH
paznu4aTh (aKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BMJIETh HX CBSI3b C
KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPUEB C
OnpeneIeHHON CHUCTEMOU IIEHHOCTEM,
dhopMynpoBaTh u 000CHOBBIBATh
COOCTBEHHYIO MO3HIIHIO;

- npuoOpereHue oO0ydYarolMMHUCA OIBITa
pa3HOOOpa3HON NEATENbHOCTH, TO3HAHUS U
CaMOIIO3HaHUS; KITFOUY €BBIX HaBBIKOB,
MMEIOIIMX YHUBEpCAJIbHOE 3HAYEHUE  JJIs
pa3sIUYHBIX BHUIOB JEATEIBHOCTH (HABBIKOB
pemieHus TpoOJieM, TPUHATUS  PEIICHUH,
MOMCKa, aHaiau3a M o0paboTku MHGOpManuy,
KOMM YHUKATHBHBIX HABBIKOB, HaBBIKOB
W3MEpEeHHI, COTPYJHUYECTBA, OE30MacCHOrO
oOpalieHusi ¢ BemecCTBAMH B TIOBCEIHEBHOMN
KU3HH).

Ilepeuens memanpeomemuuix pe3yipbmanos:
YMEHHUE HCIOJB30BAHUS PA3IUYHBIX
BUJIOB  II03HABATEJILHOW  JEATENBHOCTH U
OCHOBHBIX  MHTEJUIEKTYaJbHBIX  ONEpaluii
(moctaHOBKH 3a/jauu, bopmynrpoBaHus
TUTOTE3, aHalIM3a M CHHTE3a, CpPaBHEHUS,
000011ICHYS, CHCTEMATH3aIIUY;

- TOTOBHOCTh K BBISIBIICHUIO TTPUYHUHHO-
CIIEICTBEHHbIX CBsI3€H, IOMCKAa aHaJOroB,
(dbopMyTUpOBaHUS BBIBOJOB) [l pELICHUS
MOCTaBJIICHHOM 3aJ1auH;

MPUMEHEHNUE OCHOBHBIX METO OB
no3HaHus (HaOIOAeHUs, Hay4HOI'O
OKCIIEPUMEHTA) JUIA UW3YYEHHUS Pa3IMIHBIX
CTOPOH XMMHYECKHUX OOBEKTOB M IMPOI[ECCOB, C
KOTOPBIMHU BO3HUKAET HEO00XOIUMOCTh
CTaJIKMBAThCs B MpodecCHOHaIbHOI chepe;

- HUCIOJb30BAHUE PA3JIMUYHBIX MCTOYHUKOB

Dopmbl KOoHmpona odyuenun:

- IOMalIHee 3a/1aHKe MPOOIEMHOr0 XapaKTepa;
OpakTUYeCKUE  3aJaHds Ha  pelleHHe
XUMHYECKUX 3a]1a4;

MOJATOTOBKA W 3aIlIWTa WHAWUBHIYaJBHBIX
MIPOCKTOB;

Dopmol OUeHKu pe3yn1vmamuenocmu
of0yuenusn: TpaJULMOHHAs CHCTEMAa OTMETOK B
Oamax 3a KaXIyr0 BBITOJHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTaBIISIETCS UTOTOBAsi OTMETKA.

Memoosl Konmpona HanpasneHvl HA NPOBEPKY
YMEHUA 00yuauuxca:

- OIIEHKa CHOCOOOB TONydYeHHS H 00paboTKu
Pe3ybTaTOB HAyYHBIX 3KCIIEPUMEHTOB;
BBHIIOJTHATE YCJIOBUS 3afaHUsl Ha TBOPYECKOM
YPOBHE C IPEACTAaBICHHEM COOCTBEHHON MO3HIINH;

- JIe7aTh OCO3HAaHHBIN BBHIOOpP CIIOCOOOB IEHCTBUI

U3 paHee U3BECTHHIX;
- OCYIISCTBJISTh  KOPPEKIHI0  (MCIpPaBJICHUE)
CIACNAHHBIX  OMMOOK HAa  HOBOM ypOBHE

MpeIaracMbIX 3aJJaHuN;

- pabortars B TpyIe U MPEACTABIATH KaK CBOIO,
TaK U TO3UINIO TPYTIITH;
pabotaTh ¢  OCHOBHBIMHU
TOJTyYEHUS HMHTEPIPETAIINN
XUMHYECKAX  JKCIEPUMEHTOB,
M3MEPEHUH.

Memoovt ouenku pezyarbmamos O00yyeHus:
(hopMupoBaHUe pe3ysibTara UTOrOBOW aTTeCTaIUH IO
MUCIWIUIMHE Ha OCHOBE CYMMBI DPE3YyJbhTaTOB
TEKYIIETO KOHTPOJISL.

aJropuTMaMu
Pe3yJIbTaTOB
HAOJIONEHUH U
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UL TIOY4YeHHsT MH(POPMAUU O XHUMHYECKUX
mporeccax, yMeHUE OIICHUTh €€ JOCTOBEPHOCTh
JUIE  JTOCTIDKEHHUS XOPOIIUX PE3yJIbTATOB B
npodeccruoHabHOU chepe

Ilepeuensv npeomemuplx pe3yibmamos:

B xo/1e 0cBOCHHUSI JUCTIATIIIMHBI 00YYarOIIUHACS
JIOJDKEH 3HATH/TIOHUMATH:

- 3HAHWE OCHOBOIOJATAIONINX XUMUIECKHX
MOHATHH, TEOpUH, 3aKOHOB 51
3aKOHOMEPHOCTEH; YBEpPEHHOE TOJIh30BAHUE
XUMHUYECKOM TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- MECTO XMMHH B COBPEMCHHON Hay4YHOMN
KapTHHE MHpA; POJIb XUMUHU B (HOPMUPOBAHUU
Kpyrozopa ¥ (QYHKIHOHAIGHOW TI'PaMOTHOCTH
YeNoBeKa JUISl PEeIICHHs TPAaKTUISCKUX 3a]1a4;

- TpaBWJa TEXHUKH OE€30MacCHOCTH IIpH
WCIOJIb30BAHUY XUMUYECKUX BEIIECTB.

yMeTh:

- 00pabarbiBaTh, OOBSICHATH PE3YJILTATHI
MIPOBEJICHHBIX ONBITOB H JIEATh BHIBOIHI,

- NOPUMEHATh  METOABl  HAYYHOTO
IMO3HAHUS (mabmroneHue, OIMCaHHE,
U3MEpEeHHEe) TpU PEeUICHUH MPAKTUYECKUX
3amad.

HCIO0JIL30BaTh npuodpeTeHHbIe
3HAHUST MW YMEHHUsI B TNPAKTHYECKOH
NeSTeJIbHOCTH W TOBCEIHEBHOW KU3HU

JISA:

- (hopMupoBaHUs COOCTBEHHON MO3UIIMU
o OTHOILIEHUIO K XUMHUYECKON
uHpOpPMALlMK, TOJy4yaeMO W3  pa3HBIX
HUCTOYHHUKOB;

- ODPUMCHCHUA MCTOHNOB IIO3HAHHUA IIPpU
PCIICHUUN IMPAKTHUYICCKHX 3aJ1a4;

- CO6JIIOI[€HI/I$I npaBujl TCXHUKU
Oe3omacHOCTH npu M CII0JIb30BaHUU
XUMHYECKHX BEIIECTB B  MPaKTUYECKOU
TesATeTbHOCTH U TIOBCETHEBHON JKU3HHU.

4.2. XapaKTe HCTUKA OCHOBHBIX BUI0B J€ATCJIBHOCTH CTYICHTOB

Coaep:xanue 00yueHus

XapakTepuCTHKA OCHOBHBIX BU/0B /1€AT€JIbHOCTH CTY/IEeHTOB
(Ha ypoBHE y4eOHBIX JIelCTBUI)

BBenenue

AxTyanusanus 3HaHMM O mpeamMere XuMmusa. BrpickaszbiBaHMe
COOCTBEHHBIX CYXXIEHHUN O 3HAYCHUH XUMHYECKOW HAYKH IS
OT/AEJIHOIO 4YeJIOBeKa, rocyaapcrBa, oOuiectBa. Bricka3piBaHue
CY)XJIeHUH 0 3HaueHue XuMuu npu ocBoeHuu npodeccuii CIIO u
cnenuanbHocTeil CI1O ecrecTBeHHO-HAYYHOTO MPOGUIIS
npodeccuoHaIbHOr0 00pa3oBaHMUSI.

Pa3znen |. Opranunyeckasi Xu Musi

Tema 1.1.
IIpeamer oprannyeckou
xumuu. Teopus crpoeHus

Pacckas o KJ'IaCCI/I(i)I/IKaHI/II/I OpPraHUYCCKUX BCIOCCTB: IIPUPOAHBIC,
HCKYCCTBCHHBIC U CUHTCTUUYCCKUEC, XapPaAKTCPUCTUKA 0COOEHHOCTH
OpPraHU4CCKUuX COG)IHHGHI/Iﬁ, PacCMOTpPCHUC IMpUMECPOB
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OpPraHMYeCcKUuX COeTUHEeHU I

opranndeckux coennHeHui. OObsICHEHUE TTOHSATUI: BaJIEGHTHOCTbD,
XUMHYECKOE CTPOCHME, YIIEPOIHBIM CKEJIEeT, CTPOEHUE aTOMa
yriepoja, IOMOJOTMYECKHH psAJ M TOMOJIOTMYECKAas Pa3HOCTh,
FOMOJIOTH, IPUMEPBI OCHOBHBIX KJIACCOB OPraHMYECKUX
COEIMHEHUM U UX TOMOJIOTOB.

Tema 1.2. Pacckas o cocTaBe ankaHOB, TOMOJIOTHYECKOM PSiJIE€ MPEIEIbHbBIX

IIpeneabHble yriaeBogopooB. [IpumMeps! nzomepos ajnkaHoB. CocTaBieHUE
yIJ1€BOA0PObI (bopMyITBI K30MEPOB U TOMOJIOTOB, HA3bIBAHUE UX TTO

MexayHapoaHoi HomeHkiarype MIOITAK. Paccmorpenue
XMMHMUYECKUX CBOMCTB ajJKaHOB Ha MPUMEpE METaHa, 3TaHa:
peaKIy TOpeHus, 3aMelIeHUs, JeTUAPUPOBAHNS, OCHOBHBIE
COCcOObI OJIy4€HHUs, COCTABIEHUE YPAaBHEHUS COOTBETCTBYIOIINX
peaxkumuii.

Tema 1.3. Paccka3 o cocTaBe ajlKeHOBH aJIKOAMEHOB, TOMOJIOTMYECKOM psifie

ITHJIEHOBbIE M INEHOBBIE | HETPEAEIbHBIX YIIIEBOAOPOAO0B. [IpuMepsl H30MEPOB AJIKEHOB.
yIJ1eBOAOPOAbI Cocrapnenue ¢GopMyIibl ©30MEPOB U TOMOJIOTOB, Ha3BaHUE UX 110
MexayHapoaHoi HomeHkiarype MIOITAK. Paccmotpenue
XMMHYECKUX CBOWCTB aJIKEHOB U aJIKOJIMEHOB: PEaKIMu TOpEHus,
3aMEILEeHMs], AETUAPUPOBAHMSI, OCHOBHBIE CIIOCOOBI OTy4EHHUS,
COCTaBJICHHE YPAaBHEHUSI COOTBETCTBYIOIMX PEAKLIUH.
Tema 1.4, Pacckaz 0 coctaBe  anKuHAxX, TOMOJIOTUYECKOM  psijie
AueTWjieHOBbIe HeNpeIeNbHbIX YIJeBO10poaoB. [IpuMepbl M30MEpOB AaJIKHHOB.
yIJ1eBOA0POAbI CocraBnenue Gpopmysibl H30MEPOB U TOMOJIOIOB, Ha3BaHUE UX I10
MexayHaponHo — HoMmeHkinatype UIOITAK.  Paccmotpenue
XMMHYECKUX CBOWCTB aJKaHOB Ha IIpUMEpe MeTaHa, JTaHa:
peakiy TOpPEeHUs, 3aMelleHus, AeTUAPUPOBAHNS, OCHOBHbBIE
crocoObl OJy4YeHHs], COCTAaBJICHHE YPaBHEHHSI COOTBETCTBYIOIINX
peakiui.

Tema 1.5. Paccka3z 00 o0coOEHHOCTSX CTpoeHHUsi OEH30j1a U €ro TOMOJIOTOB;
ApoMaTuyeckue dbopmyrna OeH3oJa, COCOOBI MONIYYCHHS, XUMUYECKUE CBOWCTBA,
yIJ1eBOAOPOAbI COCTaBJICHHE YPAaBHEHUI COOTBETCTBYIOIIMX PEAKIIUH.

Tema 1.6. Paccka3 o mpHpOIHBIX HCTOUYHUKAX YTIIECBOAOPOAOB — HE(Th,

IIpupoaHbie HCTOYHUKH | CIIOCOOBI €€ MepepadOTKH, COCTABIEHUE yPAaBHEHUS KPEKUHTa,
yIi1eBO0POI0B KaMEHHBIH  yroiib, cmocoObl ero mepepabotku. M3yueHue
MOHSTUI: IETOHAIIMOHHAS] YCTOMYMBOCTh, OKTAHOBOE YHUCIIO.

Tema 1.7. Pacckas o coctaBe ciupToB, cTpoeHHE (PYHKIHMOHAIBHON I'PYIIIbI
I'uapokcuiibHbIE cnuptoB, CocraBieHue (opMynbl H30MEPOB U TOMOJIOTOB,
coeJUHEeHHUs! Ha3BaHWEe HX N0 MeXIyHapoaHoil HomeHkiaTtype WIOITAK.

PaccMoTpeHne XUMHYECKHX CBOWCTB CIMPTOB Ha IIpUMEpe
[IpoNaHojia: PeakUMM TOPEHHUs, 3aMELIeHMs], AErHIpPHUpPOBAHUS,
JeTupaTalii, OCHOBHBIE CIOCOOBI IOIY4EHHs, COCTaBJIEHUE
YpaBHEHUS! COOTBETCTBYIOIIMX PEaKLUH.

Tema 1.8. Pacckaz o0 cocraBe anbpAEryOB UM KETOHOB, CTPOEHHUE

ANbJeruabl 1 KeTOHbI

¢dbyHKIMOHANBHOM Tpynnbl. CocraBieHHe (HOPMYJIbI U30MEPOB U
rOMOJIOT'OB, Ha3BaHUE HMX I10 MEXIYHApOJHOH HOMEHKJIATYpE
HIOITAK. PaccMoTpeHne XMUMHUYECKHUX CBOWCTB ajbJErHiOB U
KCTOHOB: pEaKIIMU TOpPEHUsS, 3aMEIICHUS, JCTUIPUPOBAHMUS,
JETUIpaTallii, OCHOBHBIE CIIOCOOBI MOJYYEHHUS, COCTABIICHUE
YPaBHEHHsI COOTBETCTBYIOIINX PEAKIIUN
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Tema 1.9.
Kap0oHoBbIe KHCJIOTHI U
HX MPOU3BO/IHBIE

Paccka3 o coctaBe kapOOHOBBIX KHUCJIOT M HMX IPOU3BOIHBIX,
cTpoeHue (QyHKIMOHANbHON rpynnel. CocraBieHue (HOpMyIIbl
U30MEpPOB U TOMOJIOIOB, Ha3BaHUE MX [0 MEXIYHapOIHOH
Homenknatype HIOITAK. PaccMoTpeHne XMMHMUECKMX CBOWCTB
KapOOHOBBIX KHCJIOT M HUX IPOM3BOJHBIX: PEAKIMU TOPEHHS,
3aMeIIeHMs],  JEeTHAPUPOBAHMS,  JAETHJpaTalid,  OCHOBHBIE
CrocoObI MOTY4YEeHHUsI, COCTABJICHNE YPAaBHEHUS COOTBETCTBYIOLINX
peaKkium.

Tema 1.10.
YriaeBoabl

AxTyammzanus 3HaHud 1o Oumomorumu. Pacckaz3 o cocTtaBe
YIJIEBOJOB, CTpoeHue (yHKIMOHaNbHOM rpynmnel. CocTaBiieHue
dbopMynbl  M30MEpPOB M TOMOJIOTOB, Ha3BaHUE UX IO
MexyHaponHoil Homenkiarype MIOITAK. Paccmorpenue

XUMHUYECKUX CBOWCTB YIJI€BOJOB U UX OMOJOTHYECKOI 3HAaUCHHUE.

Tema 1.11.
AMMHBI, aAMHHOKHCJIOTHI,
0eJIKH

Paccka3z o cocraBe kapOOHOBBIX aMUHAX, AMHUHOKHCIIOTaX, OeNKax,
cTpoeHHe  (QYHKIHOHANBHBIX  TPYII, TMENTUIHAS  CBS3b.
CocraBnenue QopMysbl Ha3BaHHE UX MO0 MEXKIyHapOIHOM
HoMmenkiatype MIOITAK. PaccmoTpeHme XMMHYECKHUX CBOMCTB
aMUHOB, aMHHOKHUCJIOT, OEJIKOB: peaKIMH T'OPEeHHUs, 3aMelleHus,
JEruApUpPOBAHUS, JIETupaTalH. OcHOBHBIE CI10COOBI
MIOJIY4E€HHUsI, COCTABJIEHUE YPABHEHHSI COOTBETCTBYIOIMX PEAKIIMI.

Tema 1.12.
A3oTcoaepxamme
reTepolHKJInYeCKue
coenunenusi. HykienHoBbIe
KHCJIOTBI

AxTyanu3auus 3HaHMH 1o Owomormu. Paccka3 o coctase
HYKJIIEMHOBBIX KHUCJIOT, CTpO€HUE (YHKIMOHAIBHOM TIpYIIIbI.
CocraBienue (popMyJibl HU30MEPOB U I'OMOJIOTOB, HA3BAHUE UX 110
MexayHaponHoi HoMeHknatype UIOITAK. Paccmorpenne
XUMHYECKHUX CBOMCTB HYKJICHHOBBIX KHCJIOT U UX OMOJIOrHYECKOM
3HaYeHUe.

Tema 1.13.
BuoJjornyeckn akTuBHbIE
coeIUHEeHU A

Pacckas o BuTamMuHax, ropMoHax ()epMEeHTax ,uX KiacCHUpUKaIUs
¥ 0003HAYECHUE, OCOOCHHOCTH CTPOCHHS U CBOMCTB B CPAaBHEHUU C
HEOPraHWYSCKUMH KaTall3aTopamMu, KJiaccudukanus.PackpeiTh
Ha TIpUMepax poJib XUMHH B (HOPMUPOBAHWU COBPEMEHHOU
HAyYHOW KApTUHBI MHpAa M B MPAKTHYECKOH JESATCIbHOCTH
yenoBeka.llpencraBienue o0 MyTH  pemieHHWs  TII00ATBHBIX
npoOlieM, CTOSIIIUX TIepell YEeIOBEYSCTBOM: DKOJIOTHYECKUX,
DHEPreTUYECKUX, CHIPHEBBIX, U POJIb XUMHUHU B PEIICHUU DITUX
pooIeM.

Paznea |1. O6mas u Heoprannyeckass XMMHsA

Tema 2.1.
Xumus - HayKa o
BeLecTBax

AxTyanu3anusi 3HaHWA O CIEAYIONMX MOHSITHSX: BEIIECTBO,
XUMHUYECKUHN 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIIbHbIC aTOMHAs
Y MOJICKYJISIpHAsl MacChl, MOH, JIOTPOIHS, U30TOIbI, XUMHYECKast
CBSI3b,  JJCKTPOOTPHUIATEIBHOCTh,  BAJICHTHOCTb,  CTEICHb
OKHCIICHUS, MOJb, MOJISIpHAs Macca, MOJIIPHBIH  00BeM
ra3oo0pa3HbIX  BEIIECTB,  BEIIECTBA  MOJEKYJISIPHOTO  H
HEMOJICKYJIIPHOTO ~ CTPOCHHUS,  PACTBOPBI,  JJICKTPOJUT U
HEDJICKTPOJIUT, 3JICKTPOJUTUYECKAS TUCCOIUAIINS, OKUCIUTENb U
BOCCTAHOBHUTEIIb, OKHCICHWE U BOCCTAaHOBJICHHWE, TEMJIOBOMH
3 deKT peakuu, CKOpOCTh XUMHUECKON PEaKIuu, KaTaus,
XHUMHYECKOE PAaBHOBECHE..

Tema 2.2.
Crtpoenue aroma

Pacckaz 0 mpoMCXOXIEHHE M IpEBpallleHue XUMHYECKUX
JJIEMEHTOB BO BCEJIECHHOW. PaccMoTpeHue wmonemu CTpoeHus
aToMa, MOHATUA AP0 M HYKJIOHBI, 3JeKTpoH. PacmpeneneHue
AIIEKTPOHOB IO OPOUTASAM B COOTBETCTBHE ¢ MpuHIUNOM [laynu
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U IIpaBWIOM XyHJA.

Tema 2.3.
Ilepuoguyecknii 3aK0H U
Ilepuoauyeckasi cucrema
XuMuyeckux iemeHTon 1. U.
MenpaeiieeBa

YcTaHOBKAa  SBOJIIOIIMOHHOW  CYIIHOCTH  MEHJIEICEBCKOM U
COBpeMeHHOW (opMyIMpOBOK mepuoauyeckoro 3akona JI. H.
MenneneeBa. OObsicHeHHE (U3MUECKOTO CMBICIA CHMBOJHMKHU
MEePUOIUYECKON TaONMIBl XUMUYeCKuX odjemeHToB J[. U
MenpeneeBa (HOMEpPOB dJIEMEHTA, IEPUO/Ia, TPYIINHI) U YCTAHOBKA
MPUYUHHO-CJICACTBEHHOM CBSI3M MEXAY CTPOCHHEM aroMa u
3aKOHOMEpPHOCTSIMH ~ HM3MEHEHHS  CBOMCTB  3JEMEHTOB U
0o0pa3oBaHHBIX HWMH BEIIECTB B INEpUOAAX U Tpymmax.
XapaKTepUCTUKA JIEMEHTOB MajbIX M OOJBIIMX MEPHOOB MO UX
nostoxkeHuto B [lepuonnueckont cucreme 1. 1. Menneneesa

Tema 2.4.
CTtpoeHue BellecTBa

VYcraHOBKa 3aBHUCHMOCTH CBOMCTB XUMHYECKHX BEIIECTB OT
CTPOCHHSI aTOMOB OOPa3yIOIIUX HX XUMHYECKUX DJIEMEHTOB.
XapaKkTepUCTUKA BAXKHEWIIUX THUIOB XHMHUYECKHX CBs3€H H
OTHOCHUTEIBHOCTH 3TON Ttumnonoruu. OObACHEHHE 3aBUCHMOCTU
CBOMCTB BEILECTB OT MX COCTaBa M CTPOCHUS KPHUCTAJLIMYECKUX
pemietok. DPOpPMYJIMPOBKA OCHOBHBIX MOJOXEHHI  TEOPHUH
AIEKTPOJIMTUYECKON JUCCOLUMAMU M XapaKTEpUCTHKAa B CBETE
3TOM TEOpPUM CBOMCTB OCHOBHBIX KIJIACCOB HEOPraHMYECKHUX
coequHeHnl. DopMyIMpPOBKAa OCHOBHBIX IIOJIOKEHUU TEOPUU
XUMHYECKOTO  CTPOEHMSI ~ OPraHUYeCKUX  COEAMHEHUH U
XapaKTepUCTUKA B CBETE ATOW TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB
OpraHUYeCcKUX COEIUHECHUN

Tema 2.5. Pacckaz 0 COBpEMEHHBIX MPEICTaBICHUS CTPOCHUU TBEPIBIX,

IHommmepbl KHUJIKAX M Ta3000pa3HbIX BEUIECTB, OOLIME MOHITUA XUMHH
BBICOKOMOJIEKYJIIDHBIX ~ COCIMHEHUH:  MOHOMEpP,  IOJIHMEp,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALNH, CPEIHss
MoJiekyisapHas Macca. OcHoOBHble Meronbl cuHTe3a BMC
(MONMKOHIeHCaLUs TTOJMMEpHU3alus).

Tema 2.6. Pacckaz o aMmcnepcHBIX CHUCTEMax, KOJUIOMIHBIX CHCTEMax.

JAucnepcHblie cHCTEMBI

[Tonyuyenne u CBOMCTBAa JOUCHEPCHBIX CHCTeM. VIcTUHHBIE
pactBOpbl. PacTBOpeHne kak (U3MKO-XMMHUYECKUH TMpoliecc.
TennoBble sBIeHUS Npu pacTBOpeHUH. CnocoObl BBIpaKEHUS
KOHIICHTpaIM1 pacTBOPOB.

Tema 2.7.
XuMHYeCKUe peakun

Paccka3 0 XMUMMYECKUX peaklysi, KOTOPbIE IPOTEKAIOT B JKUBOU U
HEKHUBOM MpUPOAE, JIeKAlMe B OCHOBE OHOr€OXMMHUYEKUX
KPYrOBOPOTOB  BCIIECTB.  3aKOHOMEPHOCTH  IPOTEOKAHMS
XUMHUYECKUX peaxiuil. Tennobie 3 eKThI
peakiuil. O6paTuMOCTh XUMHUYECKUX PEAKIUIL.

Tema 2.8.
PactBOpbI

Pacckaz o0 pactBOpax, HX M3UKO-XMMHUYECKas IMPHUPOAA
pacTBOpEeHUsT W PacTBOpPOB. B3auMojielicTBUE pacTBOPUTENSI U
pacTBOPEHHOT O BEIECTBA. Teopus 3IIEKTPOIUTHUECKOMN
auccouuanui. MexanusMm JHCCOLUAlUK BEUIECTB C Pa3IMYHbIMHU
TUIIAMU  XUMHYECKHX cBs3eil. OOcyxkleHne BKIaJa PYyCCKUX
YUEHBIX B pa3BUTHE MPEACTaBICHUNH 00 3JIEKTPOIUTHUECKOMN
JVCCOLIMALIH. OcHoBHBIE MIOJIOXKEHUS TEOpUHU
ANEKTPOIUTHYECKON auccounanuu. CTeneHpb 31eKTPOTUTUYECKON
auccounanu U GakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CpEAHUE
anekTponuThl. [uccounanus BoAbl. BomopoaHblil moOKas3aTenb.
Cpena BOIHBIX pPAacTBOPOB 3JEKTPONUTOB. Peaknum obmeHa B
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BOJHBIX paCTBOpPax 3JICKTPOJIUTOB.

Tema 2.9. OxuciiurebHO-
BOCCTAHOBHUTEC/IBHBIC PCAKIIUH.
DJIeKTPOXMMHYECKHUe
npouecchl

Hcnonb3oBanue B yueOHOM M MPO(PECCHOHATLHON NEATEIbHOCTH
XUMHUYECKUX TEPMUHOB W CUMBOJUKHU. Ha3BaHue u3y4eHHBIX
BEIECTB N0 TPUBUAIBHON WJIM MEXIYHApOIHON HOMEHKJIATYpE U
OTpa)K€HUE COCTaBA ITUX COCAUHEHUHN C MOMOUIBK) XMUMHYECKUX
¢dopmyn. OTpaxkeHHME XUMHYECKMX IPOLECCOB C IOMOIIBIO
ypaBHEHHH XUMHUYeCKHX peaknuii OObsICHEHHE CYUIHOCTH
XUMHUYECKuX mpoueccoB. Krnaccudukanus XUMHUECKUX peaKIuit
M0 Pa3JIMYHBIM TPU3HAKAM: YHUCIY U COCTaBYy MPOAYKTOB H
peareHToB, TermIoBoMy 3P ¢eKTy, HampaBieHHIo, ¢a3e, HaTHUUIO
KaTaqu3aTropa, W3MEHEHUIO CTENEeHEH OKUCIEHUs HIIEMEHTOB,
0o0pa3yrolmmMx BellecTBa. YCTaHOBKA MPU3HAKOB 0OIIEro u
pa3sIMYHOrO B THUIOJIOTHMH PEAKIUN ISl HEOPraHUYeCKOW H
oprannyeckoil xumuu. Knaccuduxanusi BemecTs U MpOLEcCOB ¢
TOYKM  3pEeHUsl  OKHUCIEeHUsA-BoccTaHOBIeHHs.  CocTaBiieHue
ypaBHEHHH peakiuii ¢ TOMOIIbI0 METO/Ia AJIEKTPOHHOro OaaHca.
OObscHEHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW peakluu U

II0JIO’KEHUSI XUMUYECKOr 0 PAaBHOBECHS OT Pa3JIMUHbIX (PaKTOpPOB

Tema 2.10.
Knaccupukauus Beumiects.
IIpocThie BemecTBa

XapakTepucTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUS H
npuMeHeHus BaxHenmux MetauioB (IA u Il A rpynm, amomuHus,
’kKese3a, a B ©CTECTBEHHO-HAYYHOM Mpoduie ¥ HEKOTophix d-
2JIEMEHTOB) M MX COEJUHEHMH. XapaKTepUCTHKa COCTaBa,
CTPOCHHUSI, CBOMCTB, IOJY4YEHHs] M TPUMEHEHHsS BaKHEUIINX
nemerauioB (VI A, VIIA, VIA rpynm, a takke a3ora u

docdopa, yriaepoaa 1 KpeMHUs, BOAOPOIA) U UX COSAMHEHUH.

Tema 2.11.
OcHOBHbBIE KJIACCHI
HEOPTraHUYeCKUX U
OpPraHM4YecKNX coeIMHEeHNH

Pacckaz o Kkumciotax B CBETe TCOPUHU BHGKTPOHHTHHGCKOﬁ

JUCCOLIMALINH, B CBETE MIPOTOJIUTUYECKON TEOPHUH.
Knaccupukamuss opraHMyeckHX W HEOPraHWYECKHX KHCIOT.
OO6mme cBoiictBa kucinor. . OcHOBaHMS OpraHUYecKHe U

Heoprannyeckue. OCHOBaHHUS B CBETE TEOPUU IJIEKTPOITUTHUECKON
nuccornuanui. OCHOBaHUS B CBET€ MPOTOIUTUYECKOW TEOPHUHU.
Knaccugukanus opraHM4ecKMX M HEOPraHMYECKMX OCHOBAHMIA.
XVUMHUYECKHE CBOMCTBA INENOYEH M HEPACTBOPUMBIX OCHOBAHMM.
I'enernueckass CBsi3b  MEXAY KJacCaMM  OpraHMYECKUX U
HEOpraHWYECKUX coeluHeHUU. [IoHsiTHE 0 reHeTnyecKkon CBS3U U
TEeHeTUYECKUX psaXx B Heopranuyecko u opranudeckoir 30
xuMud. ['eHeTndeckue psabl MeTavia (Ha mpuMepe Kajiblus U
xKenesza), HeMeTallia (Cepbl U KPEMHHUS), MEePEXOHOTO IJIEMEHTa
(mHKA).

Tema 2.12.
XuMHA JJIEMEHTOB

OO6mas xapakTepucTHKa METAJUIOB U HEMETAaJUIOB Ha OCHOBAaHUU
ux nonoxeHusa B llepuonmueckoit cucreme snementoB [[. U.
MenpneneeBa U CTpPOCHHMST aTOMOB. BaxHeliine coearHEeHUs
rajoreHoB, UX CBOICTBa, 3HaU€HUE U NpUMEHeHue. ['anorensl B
npupone. buonornueckas poap ranoreHoB. [lomydenue wu
NPUMEHEHUE KHUCIOpOAa W cepbl. XaJbKOI€Hbl B NIPUPOJE, HX
Ouonornueckas poiib. Yriepon u ero amiorpomnus. CoiicTBa
QJUTOTPOIHBIX MOAM(UKALUN Yyrieposa, UX 3HaYeHUe U
npumeHenue. [Ipuponoobpasyromas ponp yriepona JUis KUBOU U
KPEMHUS JIJIs1 HSKUBOW MPUPOJIBI
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Tema 2.13. Paccyxnenne Ha TeMy: XUMHUS M NOPOU3BOACTBO. XHMHUYECKAs

XuMHusl B )KH3HHM 001IeCTBA | IPOMBIIIJICHHOCTh M XUMHYECKHME TeXHOJIOruu. ChIpbe aJs
XUMUYECKOM  MNPOMBIIIIEHHOCTH. XHMHUYECKOE 3arpsi3HEHUue
okpyxkatomeii cpenbl. Oxpana rugpochepbl OT XUMHUYECKOTO
3arpsizHeHus. OXpaHa TOYBBI OT XUMHYECKOTO 3arpsi3HEHHUs.
Oxpana atMmocdepbl OT XHMHUYECKOro 3arpssHenus. OxpanHa
(bropel 1 GayHBI OT XUMHUUECKOTO 3arpsi3HeHus. buorexnonorus u
TE€HHasi HHKEHEPHSL.

5. OHEHOYHBIE CPEJACTBA JUIs1 IPOBEAEHHWS TEKYHIETI'O KOHTPOJIA
YCIEBAEMOCTHU U TPOMEXYTOYHOM ATTECTAIIUA

5.1. Kpurepun oueHKH pe3yjbTAaTOB 00y4eHHs

5.1.1. Kputepuu oueHKH 3auyeTa

OrneHka 3K3ameHaropa, Kpurepun
YpOBEHb
«3auTeHo» o0y4arouuiicst 3HaeT Kypc Ha YpOBHE JICKIIMOHHOTO MaTepHaa,

6a3oBoro yueOHHKa, JOMOJHUTEIbHON yueOHOW, HaydyHOU W
METOJI0JIOTUYECKONW JIUTEpaTypbl, yYMEET IPUBECTU pa3HbIE
TOYKHU 3PEHUS 110 U3JIaraéMoMy BOIPOCY.

«He 3aureHo» o0yyarouuiicss uMeeT npoOesnbl B 3HAaHUSX OCHOBHOTO y4eOHOI0
MaTepuaia, JOINyCKaeT  IpUHIUIHAIbHbIE  OMMOKM B
BBIIIOJIHEHUH NIPEAYCMOTPEHHBIX ITPOrpaMMOil 3aJaHU.

5.1.2. Kputepuu onieHKH K3aMeHa

Onenka Kpurepun

CTaBUTCA B Cly4yae 3HaHHs, MOHUMAaHMs, TJIyOMHBI YCBOEHHS
00y4JarommmMcs Bcero o0beMa MPOrpaMMHOrO MaTepuana; yMEHUs
BBIICTSITh TJIABHBIE TIOJNIOKEHHUS B M3YyYEHHOM MaTepuaje, Ha
OCHOBaHMM (AKTOB M MpUMEpPOB 0000IIaTh, [€NaTh BBIBOABI,
YCTaHABIMBaTh MEXIPEAMETHbBIE W BHYTPUIIPEIMETHBIE CBSI3H,
«OTJINYHO» TBOPYECKH IPUMEHSTh IIOJyYEHHbIE€ 3HAaHUS B  HE3HAKOMOH
CUTYyallUU; OTCYTCTBUSI OLIMOOK M HEIL0YETOB IPU BOCIHPOM3BEIEHUU
U3y4YEHHOI0 MaTepuana, IIpd YCTHBIX OTBETaX, YCTpaHEHUs
OTAENBHBIX HETOYHOCTEH C MOMOIIBIO JONOJHUTENBHBIX BOIIPOCOB
npenojaBaressi; COOMIOAEHUS KyJIbTYphl HUCBMEHHOM U YCTHOU
peun, npaBui 0pOpPMIICHHSI MUCbMEHHBIX paboT.

CTaBUTCS B Cllydyae 3HAHUS BCEr0 M3YYEHHOIO MaTepualla; yMEHHUs
BbIIETSITh TJIABHBIE IIOJIOKEHHUsS B M3YyYEHHOM MaTepuasne, Ha
OCHOBaHMHM (AKTOB M MPUMEPOB 0000IaTh, J€1aTh BBIBOJHI,
yCTaHABJIMBAaTh MEXIPEAMETHbIE U BHYTPUIIPEAMETHBIE CBS3H,
«XOPOIIO» OPUMEHSTh  TOJyYeHHBIE 3HAHMS Ha  TPAKTHKE; HaIA4Yue
HE3HAUYMUTEIbHBIX (HErpyObIX) OIIMOOK MpH BOCIPOU3BEIECHUU
M3YYEHHOr0 MaTepuasa; COOJIIOJCHUs] OCHOBHBIX MPAaBUJ KYJIbTYPbI
NUCEMEHHON W YCTHOH peuu, MpaBui OQpOPMIICHUST TTHCHbMEHHBIX
pabor.

CTaBUTCS B Cllydae 3HAHUS M YCBOEHUs MaTepHalla Ha ypOBHE
«yJlOBJICTBOPUTEIILHO» | MUHUMAJIbHBIX  TpeOOBAaHWHM  MPOrpaMMBbl, 3aTPYAHEHUS  IpU
CaMOCTOATEIILHOM BOCIIPOU3BECHUN, HEOOXOTUMOCTH
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HE3HAYNUTEIHHOM MOMOIIM MPEnoJaBaTess, yMeHus padoTaTh Ha
YpPOBHE  BOCHPOM3BEACHHS, 3aTPyJHEHUs TMpH  OTBETaX Ha
BHUJION3MEHECHHBIC BOMNPOCHI, Hamuuusa 1-2 rpyObIX OMmHMOOK,
HECKOJIbKUX  HErpyObIX TpU  BOCIPOU3ZBEACHUU  HM3YyYEHHOTO
MaTepuiia; HE3HAUYUTENbHOIO HECOOIOACHUS OCHOBHBIX IIPABUI
KyJIbTYpPbl MTUCBMEHHON U YCTHOM pedH, mpaBui 0PopMIICHHUS
MMCBMEHHBIX paldoT.

«HCYIOBJICTBOPUTCIILHO»

CTaBUTCSl B Clyyae 3HaHMA U YCBOCHMs y4yeOHOro marepuajia Ha
YPOBHE HMX€ MUHHMAJBHBIX TPEOOBAHHI MPOTPAMMBI; OTCYTCTBHS
yMeHUsl paboTaTh HAa YPOBHE BOCIPOU3BEICHHS, 3aTPYAHCHUS TIPH
OTBETaX HAa CTAHJAPTHBIC BOMPOCHI, HAJIMYUS HECKOJIbKUX T'PYyOBIX
omMOOK, OONBIIOr0 4YHWClIAa HErpyobIX MpHU BOCHPOHM3BEIACHUU
U3yYCHHOTO MaTepuana; 3HAYMTEIbHOTO0 HECOOIOJCHUS OCHOBHBIX
OpaBWI  KyJAbTYpbl THCBMEHHOM W YCTHOM pedd, MpaBuII
o opMIIEHHUSI TUCbMEHHBIX Pa0oT.

5.1.3. Kputepun oneHKH NMPOEKTOB

O1ieHKa, ypOBEHb

Kputepun

«OTnu4IHOY, BEICOKHI
YPOBEHb

1. [IpaBUIILHO MOHSTHI 11€J1b, 33/1a4H BBIIIOJIHEHUS IIPOCKTA.

2. Co0uroJieHa TeXHOJIOTUS HCIIOJTHEHHS TPOEKTA, BBIICPIKaHbI
COOTBETCTBYIOIIHME JTAIbI.

3. [IpoekT oopMiIeH B COOTBETCTBHH C TPEOOBAHUSIMHU.

4. [TposiBICHBI TBOPYECTBO, HHUIIUATUBA.

5. IpenbsBIeHHBINA MTPOAYKT NEATEIBHOCTH OTIIMYACTCS BHICOKAM
Ka4yeCTBOMHU CITOJTHEHUS, COOTBETCTBYET 3asBIICHHOW TEMe.

«XOopou10», NOBBIIEHHbBIN

YPOBEHb

1. IlpaBuIbHO MOHATHI L1€JTh, 33141 BBIITOJHEHUS IPOEKTA.
CoOmrofieHa TEXHOJIOTHUS HUCIOJHEHUS TPOEKTa, JTambl, HO
JOMyIIEHbl HE 3HA4YUTEJIbHbIE OIIMOKM, HE TOYHOCTH B
oopMIIeHUH.

2. IIposiBJI€HO TBOPUECTBO.

3. IlpenbsiBIEHHBIH MPOAYKT ACATEIBHOCTH OTJIMYAETCS BEICOKUM
KaueCTBOM HCIIOJIHEHUS, COOTBETCTBYET 3asIBJICHHON TEME.

«Y IOBJIETBOPUTEIILHO,

0a30BbIil YPOBEHb

1. [IpaBUIBHO MTOHATHI I[€JIb, 33]Ja4YH BBITIOJTHEHHSI IPOCKTA.

2. CoOJro/ieHa TEXHOJIOTHUS BBIMIOJHEHHSI TTPOEKTa, HO UMEITCs | -2
OIIMOKHU B ATaIax Uik B 0OpMIICHHUH.

3. CaMOCTOSTEIILHOCTh MPOSIBJICHA HA HEJIOCTATOYHOM yPOBHE.

«HeynoBieTBOpUTEIBEHO

HpOGKT HC BBIINTOJIHCH UJIM HE 3aBCPIICH

5.1.4. Kputepuu olleHKH TeCTHPOBAHMSA

Orenka, ypoBeHb IToka3zarens oLeHKH

«OTINYHOY, BEICOKUI He menee 90 % OainoB 3a 3agaHus TECTa.

«Xopouo», IPOJABUHYThII

He menee 75 % 0ayuioB 3a3aaHus TECTA.
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«y,I[OBJ'IeTBOpI/ITeJ'IBHO», IIoporos BIN

He menee 55 % 6aiuioB 3a3aganns TecTa.

«HeynoBiaeTBOPUTEIBLHOY Menee 55 % 6amioB 3a 3a1aHust TeCTa.

5.1.5. Kputepum oieHKH YCTHBIX OTBETOB

OueHka, ypoBEHb

Kpurepun

«OTINYHO», BEICOKHH
YpOBEHb

BricTaBnisiercs, ecnu oOydaromuiics MOCIEIOBaTEIbHO, YETKO,
CBSI3HO, OOOCHOBaHHO ¥ 0€30MMOOYHO H3NIaraer y4eOHbBIN
MaTepuai; JaeT OTBET B JIOTMUECKOH IOCIEI0BAaTEIbHOCTH C
UCIOJb30BAaHUEM  IPUHATOM  TEPMHUHOJOIMHM;  IOKa3bIBAET
MMOHMMAaHHE CYIIHOCTH PACCMAaTPUBAEMbBIX TMOHSATUH, SIBICHUU U
3aKOHOMEpPHOCTEW, TEeOpHil, B3aUMOCBS3€H; YyMeEET BBIICISIThH
IJIaBHOE, CaMOCTOSITENIbHO IOATBEPKIaTh OTBET KOHKPETHBIMHU
npumepamu, (akKTamMH; CaMOCTOSTEIBHO  aHAIM3UPYeT |
000011aeT TEOpEeTUUECKUI MaTepHuall; CBOOOAHO yCTaHABIMBAET
MEXIIpeIMETHbIE (Ha OCHOBE paHee NMPUOOPETEHHBIX 3HAHUMN) U
BHYTPUIIPEIMETHbIE  CBSI3U; YBEPEHHO M  Oe30mmO04YHO
IPUMEHSET IOJIydeHHbIE 3HaHHUsS B PELICHUM HOBBIX, paHee He
BCTPEYABIIMXCS 3aJay; PALMOHAJIBHO HCIOJb3YeT CIpaBOYHBIE
MaTepuanbl,  Y4eOHUK,  JONOJHHUTEJIbHYIO JIUTEpaTypy,
IIPUMEHSIET YIOPSAOUYCHHYI0 CHUCTEMY YCJIOBHBIX 0003HAa4YCHMM
IIpU BEIECHUU 3aluceil, COMPOBOXKAAIOLIMX OTBET; JOMYCKAaeT B
OTBETE HE0YEeThl, KOTOPBIE JIETKO MCIPABIAET MO TPEOOBAHHIO
IIpernoiaBaTess.

«XO0po1Io», IOBBIIICHHBII
YPOBEHb

BeicTaBiisiercs, ecau oOydaroluiicss MOKa3bIBa€T 3HAHUE BCETrO
U3y4EHHOT0 ydyeOHOro Marepuana; JaeT B OCHOBHOM
MpaBWIBHBIM ~ OTBET; y4yeOHBI  MaTepuan  H3jaraeT B
00OCHOBAaHHOM JIOTMYECKON TMOCIEe0BAaTEIbHOCTH, MpPHU 3TOM
JIOTyCKAaeT OJIHy HErpyoOyr oOmuOKy wim He Ooiee IBYyX
HEIOYETOB B HCIONB30BAHMM  TEPMHHOJIOTMH  Y4eOHOTO
peaMeTa, KOTOpble MOXKET HCIPaBUTb  CaMOCTOATEIbHO;
aHaJIM3HUPYET U 0000IIaeT TEOPETUUECKUI MaTepHuall; COOM0aaeT
OCHOBHBIE IIpaBUJA KYJNbTYPbl YCTHOHM p€4M; IIPUMEHSET
YIOPAAOYEHHYIO CUCTEMY YCIOBHBIX 00O3HAYeHUH NPU BEAECHUU
3anuceil, ConpoBOKAAIOIINX OTBET.

«Y 1OBJIETBOPUTEIBHO,
6a30BbIil YPOBEHD

BeicraBisiercs, ecii 00y4aroIIUiics: TEMOHCTPUPYET YCBOCHUE
OCHOBHOTO COJIEpKaHUsI Y4eOHOro MaTepuana, UMeeT MpoOesbl,
HE TIPEMATCTBYIONIME JajJbHEHIIEMY YCBOCHHUIO y4eOHOrO
Marcpuaia; NPUMCHACT IMMOJYUYCHHBIC 3HAaHUA IIpU OTBCTC Ha
BONPOC, aHaJHM3€ NPEIVIOKEHHBIX CHUTyallmid 1Mo o0pasiy;
AOITyCKaeT OIIMOKKA B KCIIO/JIL30BaHUU TEPMUHOJIOT N y‘IC6HOFO
npeaMeTa; IMOKa3blBa€T HEJOCTATOUYHYI C(HOPMHPOBAHHOCTH
OTICIbHBIX 3HAHUH W yMCHHH; BBIBOABI W  00OOIICHUS
apryMeHTupyer ci1abo, T0mycKaeT B HUX OIIMOKH; 3aTPYIHSACTCS
Mpy  aHammM3e W 0000meHurn y4yeOHOro MaTepuaia; JaeT
HCIIOJIHBIC OTBCTBI Ha BOITPOCHI npernoaaBaTesd nim
BOCIIPOM3BOJIUT COZACP)KaHUE paHee MPOYUTAHHOTO Y4eOHOTO
TEKCTa, Clabo CBA3aHHOI'O C 3aJIaHHBIM BOIIPOCOM; HCIIONB3yeT
HEYIIOPSIOUYEHHYIO CUCTEMY YCJIOBHBIX O0O3HAuY€HUM Npu
BEJICHHUH 3aIHCEH, COMPOBOXKIAIOMIUX OTBET.

«HeynoBineTBOPUTEIBEHOY,

BricraBnsiercs, ecnu 00ydalIIMCS: HE PacKpbUl OCHOBHOE
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HU3KHUH YpPOBEHb

colepikaHue Y4eOHOro MaTepHuaja B Tpeierax NOCTaBICHHBIX
BOIIPOCOB; HE YMEET MPUMEHSITh HMCIOIINECS 3HAHUS K PEIICHUTO
KOHKPETHBIX BOIIPOCOB M 33/1a4 M0 00pas3ily; JOMYyCKaeT B OTBETE
0oJsiee ABYX rpyObIX OMIMOOK, KOTOPbIE HE MOXET UCIIPABHUTh
JlaKe MPU TIOMOIIU 00YYAFOIIMXCS U MTPErojaBaTes.

5.2. OnleHOYHBbIE CPeACTBA JJIsl MPOBEEHUsI TEKYIIEro KOHTPOJISA yCIeBaeMOCTH

5.2.1. TecToBbI€e 3a1aHUS
Pa3znen.l. Oprannyeckasi Xumus.
1. Oprannueckasi XuMusl - 3T0 XUMHS COEAMHEHUMN:
a) yriepoaa
0) azoTa
B) KHCJIOpO/a
) XJo0pa

2. IIpenenbHble YTIEBOIOPOABI XapaKTEPU3YIOTCS HATMUUEM:
a) KpaTHBIX ¥ apOMATHYECKOr0 THIA CBS3EH

0) OAMHAPHBIX CBsA3ei

B) KPaTHBIX CBA3EH

') apOMaTUYE€CKOT0 TUIIA CBS3U

3. Criupthl 1 peHONBI comepkaT (HYHKIIMOHATBHYIO TPYIITY:
a) -OH

6) -COOH

B) -C=N

r)>C=0

4. HazBanue ankaHy JaeTcs 1o BeTUYUHE:

a) caMoil IVIMHHOM LeNu yIJIepoJIHbIX aTOMOB
0) caMOl KOPOTKOM LIETIH YTIIEPOTHBIX aTOMOB
B) CAMbIX MEJIKMX paJuKajioB

) OOKOBBIX IIeTel

5. Monekyna 3TuHa (arieTusieHa) COAEPKUT:
a) OJIHy T-CBSI3b

0) 1Be T-CBSI3H

B) TOJIBKO G-CBSI3H

I') TPU TT-CBSI3U

6. 13 xakoro cnupra MOXHO IIPU OKUCJIEHUU MOTYyYUTh aJIbJeru’?
a) MeTaHoJI

0) mpornanoi-2

B) TICHTAHOI -3

) 2-MeTHJIOyTaH O -2
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7.C aMMHa4HbIM PacTBOPOM OKCHJIa cepedpa He B3aUMO/IEICTBYET:
a) III0KO03a

0) manbTo3a

B) IpoNaHaJIb

I') YKCYCHasi KHCJI0TA

8. Kakas kapOoHOBasi KHCIOTa HE BXOAUT B COCTaB )KUPOB?
a) MaJIbMUTHHOBAS

0) creapuHOBas

B) YKCYCHasi

T') OJIEHHOBAs

9. DTaHOoN 00pa3yeT aJKOTOJIATHI C:

a) Na

6) NaOH

B) CaO

r) CU(OH)Z

10. Kakoe W3 MpHBEACHHBIX COCOUHCHHI BCTYIMACT B PEAKIUI0 «CepeOpsHOro
3epkanan?

a) YKCyCHas KHCIIOTa

0) MeTaHAJIb

B) OyraHou-1

') IPONaHOH

11. B xakoe MOJIO)KEHHE apOMAaTHYECKOTO KOJIbI[a BBOJUTCS HHUTPOTPYIIA IPH
HUTPOBAHUU TOJyoOa?

a) OPTO-TIOJIOKEHUE

0) MeTa-moJI0KeHHe

B) Mapa-TojoKeHne

T') OPTO- U Mapa-MoJI0KEHUS

12. B pe3ynbTare Kakoi peakuuu o0pazyeTcs CIOKHBIN d¢pup?
a) arepupuKanun

0) ciupTOBOrO OPOKEHHS

B) TUIPUPOBAHUS

T') OKHCIICHUS

13. Kak Ha3piBaeTcs naHHOE coequHenue mo HomeHnknatype MIOITAK:
CHz;— ﬁ — CH,— CIIH — CH;
O CH;s

a) 2-MeTHJINEeHTaHOH -4
0) 4-MeTHJINIEHTAHOH-2
B) 2-MeTHJIponaHoi-4
r) 4-MeTuIIIeHTaHaJb

14. Tlpu okucneHun aipaeruaa oopasyercs:
a) IepBUYHBIN CIIUPT

0) BTOPUYHBIH CIIUPT

B) CJIOXHBINH 3QHp

') KapOOHOBAs KMCIOTA
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15. Onpenenute Kakoe U3 yKa3aHHBIX BELIECTB HE OyAET pearupoBath ¢ THIPOKCHIOM
HaTpus?

a) MponaHoBasi KUCJIOTa

0) XJop3TaH

B) (eHOI

T') IEHTAHOJI-2

16. B3aumopeiicTBue ¢ KaKUM U3 IPUBEJEHHBIX COCAMHEHUH SBISIETCS KaueCTBEHHON
peakien Ha anbaeru/ibl?

a) amMuauHblii pactBop Ag,0

6) NaOH

B) Br»

r) PCls

17. IIpy HUTPOBAHUH KAKOT'O CIUPTA 00Pa3yeTcsi B3PHIBYATOE BEIIECTBO?
a) nponaHoi-1

0) nponanTpuo-1,2,3

B) Mpoma”anoi-1,2

r) mponanauosn-1,1

18. Kakoe BelecTBo MOXKHO IOJIYYUTh IIPU LIEIOYHOM FUAPOIN3€E TPUIIAIbMUTHHA?
a) BoJa

0) majIbMUTUHOBAS KUCJIOTA

B) NAJIBMHUTAT HATPHUS

') TUAPOKCU]T HATPHS

19. B3auMoeicTBHE ¢ KAKMM M3 IIPUBEICHHBIX COCTMHECHUH SBJIICTCS KAUeCTBEHHOM
peaxkuuel Ha MHOI0OaTOMHBIE CIIMPTHI?

a) ammuauHbIi pactBop Ag.0

6) NaOH

B) Br;

r) Cu(OH),

20. 40 % BoaHBIN pacTBOP KAKOTO M3 MPUBEIAECHHBIX BEIIECTB HAa3bIBAIOT (popMaTHHOM?
a) MeTaHaJIs

0) sTaHanA

B) IpoOTNaHas

I') IpollaHOHa

21. Kakyto ¢popmyiy umeet dpenon?

HaC)J/CﬂC—CH — OH C6H)2— H—CH,
OrL T

H CH OH OH OH
A
CH
HC—~C—OH
B) CHs— CH,OH NH Q H

CH
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22. Kakoe u3 mpuUBeIEHHBIX BEIIECTB OyJET BCTyNaTh B PEAKIUIO TOJUKOHACHCAIIH?
a) 9TaH

0) aTeH

B) 9TAHOJI

r) 3TaHaJIb

23. Kakas U3 mpuBEICHHBIX KUCIIOT SBJIICTCS HETIPEAEIbHOU JBYXOCHOBHOM ?

a) MaclsHas

0) MaJIOHOBas

B) METaKPHUJIOBasI

r) MaJieHHOBAasi

24. PacTBOp KaKOro COeIMHEHHS B BOJI€ Ha3bIBAIOT KapOOIOBOW KU CIOTON?
a) STHJIOBOTO CIIUPTa

0) OEH3UIIOBOTO CITUPTA

B) IJIMIIEpUHA

r) (peHoJ1a

25. Kakoe coemuHeHue 00pa3yercs Ipy THIPUPOBAHUY ITPOIIAHOHA?
a) mpormanoJ-1

0) nponano.-2

B) MIpoIaHajb

') IpoIraH

26. Kakoe coenuHeHue o0pazyercst Ipu OKUCIEHUHU 3TUIIOBOTO ciupra?
a) MypaBbHHBIH aJbJIer U]

0) YKCYCHBIH aJIbJAerus

B) IIPOITMOHOBBIH aJTbICTHT

T) alleToH

27.Yto Takoe Kuphi?

a) COJIM LIETIOYHBIX METAJUIOB BBICIINX KAPOOHOBBIX KHUCIIOT

0) mpocTbie A3pUPBl MHOTOATOMHBIX CITHPTOB

B) BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS, COCTOSIIINE M3 OOJBIIOrO YHCIa OCTATKOB
T'JIFOKO3BI

r) CMeCH CJIOKHBIX I()UPOB IJIMIEPUHA U BHICHIMX KAPOOHOBBIX KHCJIOT

28. IlepBblil IpeacTaBUTENIb TOMOJIOTHYECKOT O Psa MIPEAEIbHBIX YTIEBOLOPOIOB - 3TO:
a) mponaH

0) meTaH

B) 3TEH

T) 9TUH

29. BzanmojielicTBHE ¢ KAKUM U3 IPUBEACHHBIX COSTMHCHHH SIBIISICTCS KA4€CTBEHHOM
peakuueil Ha peHobI?

a) ammuauHblil pactBop Ag.0

6) NaOH

B) FeCls;

r) Cu(OH);
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30. Kakyro ¢hopMys1y UMEET 3TUIIOBBINA CITUPT?
a) CH30OH

6) CH3;CH,OH

B) CH3COOH

F) (NH2)2CO

31. Jlnsg aTeHa He XapaKTePEHbI PeaKIuu
a) MPUCOCTUHECHUS

0) OKuCIIeHUS

B) 3aMelleHUsS

T') MOJIUMEPU3AITTT

32. B peakuuio «cepeOpsiHOT 0 3epKajay BCTyMaeT
a) YKCycHasi KHCJIOTa

0) MeTaHAJIb

B) OyraHoi-1

T') IPOITAHOH

33. MoHocaxapHbI - 3TO

a) MHOT'0ATOMHbIE A/1bAeTHA0- HJIH KETOCIHPTHI

0) croxHbIe 3(pUpPHI MIMIEPUHA U BBICIINX KapOOHOBBIX KHCIOT

B) COJIM LLEJIIOYHBIX METAJJIOB BBICHIMX KapOOHOBBIX KUCIOT

r) npupoansie BMC, cocTosimme u3 0CTaTKOB 0-aMMHOKHUCJIOT, CBSI3aHHBIX NENTHUIHON CBA3bIO

34. Tlpu okucaeHuu ajbaeruaa oopaszyercs
a) IEPBUYHBIN CITUPT

0) BTOPUUHBIN COUPT

B) CIIOXKHBIN d(up

r) KapOOHOBasi KMCJIOTA

35. B cocTaB )XHUpOB HE BXOJIUT
a) MaJIbMUTUHOBAs KUCJIOTA

0) cTeapuHOBast KMCJIOTA

B) YKCYCHAsl KHCJIOTA

I') OJIEMHOBAsl KM CIIOTa

36. B peaknuro 3Tepudukanuy BCTymaer
a) MporaHalb

0) Oenzon

B) 3TaHOJ

r) OyTaHOH

37. IlponaH He B3aMMOJICHCTBYET C
a) Clz (cBer)

0) HNO3

B) Br;

r) CH;COOH

38. benku - ato
a) MHOTOATOMHBIE aJIbJIETUI0- HJIA KETOCITUPTHI
0) clI0XKHBIE YPUPHI TIUIEPHHA U BBICIINX KapOOHOBBIX KUCIOT

B) COJIM IICIIOYHBIX MECTAJIJIOB BBICHINX Kap6OHOBBIX KHCIIOT
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r) npupoanusie BMC, cocTrosilie M3 0CTaTKOB (-AMHUHOKHCJIOT, CBSA3AHHBIX NEeNTUAHOM
CBA3LIO

39. Io npaBmiry MapkoBHUKOBA B3aUMOJICHCTBYET
a) OyTeH-2

0) aTeH

B) OyTUH-2

r) Oyren-1

40. I1pu rupponmse kpaxmaa oOpazyercs
a) 0-TJIF0OK03a

0) P-raroko3a

B) O-TaJlaKTO3a

r) B-dppykrosa

41. I'matiepuH uMeeT GopMyITy

a) CgHs-CH,-OH

0) CH3-CH,-OH

B) CH2(OH)-CH(OH)-CH2(OH)
F) C6H5-OH

42. MoueBrHa UMEET CTPYKTYPHYIO GOpMYITy
a) N HZ—CO—NHZ

6) CH;—CO—NH;

B) CH;—CO—O—CO—CH3

F) CH3—CO—O—C2H5

43. AnkeH, cofepKaluii B CTPYKTYpe IEMOYKY U3 TPeX aTOMOB yTIiiepoja - 3TO:
a) nmpomneH

0) TeHTeH

B) NEHTHH

r) OyTeH

44. B cocTtaB TBEpPAOTrO KUpa BXOIUT
a) OeH30iHas KUCIoTa

0) yKCyCHasi KHCJIOTa

B) CT€APMHOBAs KMCJIOTA

') MOJIOYHAsI KUCJIOTa

45. B cocTaB )XHAKOTO XHpa BXOJAUT
a) MypaBbHHAS KHCJIOTa

0) oJ1eMHOBAasi KUCJI0TA

B) II[aBeJIeBasi KUCIOTA

I') NaJIbMUTHHOBAS KM CIIOTA

46. Cosn KapOOHOBBIX KHCIIOT 00pa3yOTCs pU AEHCTBUU
a) Cl,

6) NaOH

B) HCN

r) HBr

47. B cocraB 0€IKOB BXOIUT

a) OEH30IHAs KHCIIOTa
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0) maBeseBas KUCIOTa
B) cT€apUHOBAs KUCI0Ta
I) AMHHOYKCYCHasl KHCJIOTA

48. K npocThiM caxapam (MOHOCaxapujaaM) OTHOCHUTCS
a) TJI0KO03a
0) caxaposa
B) Kpaxmain
I') MaJIbTO3a.

Pazgen.2. O0masi 1 HEOPraHMYeCKasi XUMMSI.

1. ®opmyna okcuaa Kamus:
a) HNO;

6) CaO

B) Kzo

r) KOH

2. [IpuBeauTe Ha3BaHUE BENIECTBA, XUMHUYEcKas ¢popmyiia kotoporo, AlCls:
a) kapOoHAT HaTpuUs

0) cynbdaT KanbIus

B) XJIOPH/I AJTIOMHHMUS

T') OKCHJI A JFOMHHUS

3. lllenoubto sBISIETCS:
a) KO

0) HNO3

B) CaSO,

r) NaOH

4, CepHaSI KHCIIOTAa UMCET (bOpMyJ'Iyt
a) HN03

6) H2S05

B) HzSO4

r) HCI

5. OCHOBHBEIM OKCHJIOM SIBJISETCSI:
a) CO,

6) SO3

B) Na,O

F) P205

6.K mpocThIM BeliecTBaM OTHOCHUTCS:
a) CO;

6) O,

B) HCI

r) KNO3

7. CJIOKHBIM BEIIECTBOM SIBJIICTCS:
a) N>
0) O,
B) Al
F) KNO3
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8.HaszoBure nannoe coequaenue SO3?
a) OKCHJI cepbl

0) cepHast KHUCIIOTa

B) cepa

') THAPOKCUJT HATPUS

9. Kucnora, kotopast sIBIS€TCS HECTOMKOM M JIETKO pa3jlaraercsi C BBIJEIEHUEM YTIIEKHCIOTro
rasa - 9To:

a) HCI

0) H2SO4

B) H,CO3

r) HNO3

10. Oxcuay KanmbIust COOTBETCTBYET (hopMyJa:
a) KO

0) Ca,O

B) K203

r) CaO

11. Tlpu auccoumary OKCH1a aJFOMUHHS 00Pa3yHOTCs UOHBI:
a) A" u 30H

6) 2AI*" 1 30%

B) H u AI**

I') OKCH/bI HEe JUCCOUMUPYIOT

12. TIpu B3aumogeiicTBun okcuaa cepsi( VI) ¢ Bomoit odpasyercs:
a) HCI

6) H2SO4

B) NaOH

F) Na,SO4

13. Yrnekuciaomy razy COOTBETCTBYET (popmyna:
a) HCI

0) K3PO4

B) NaOH

F) COz

14. Tlpm B3auMOaeiCTBUU OKCUJA KaJHs C YIIIEKHCIBIM razoM (okcuaom yriepona(lV))
oOpasyercs:

a) KCI

0) Ko,CO3

B) KzSO4

F) &PO4

15. IIpu TepMHUUYECKOM pa3JIOKEHUU T'HIPOKCUA MarHusl 00pa3yroTcs:
a) Kzo u COZ

6) MgO u H,O

B) CaO u SO3

r) MgO u CO;

16. ITpu B3auMOJEHCTBUY OKCHIA KAJTBIHUSI U XJIOPOBOIOPOTHON (COJISIHOM) KUCIIOTHI 00pa3yrOTCSL:
a) CaCOgz|
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6) KC104 u Hzo
B) KZSO4 nu HQT
F) C&Clz u H,O

17. K cUIbHBIM 3JIEKTPOJIUTAM OTHOCUTCS:
a) HCI

6) H.COs

B) CH3COOH

F) HzSiOg

18. Ilpu mucconuanuy CepHOi KUCIOTHI 00pa3yroTes:
a) H" u SO~

6) 2H" u SO~

B) Na" u OH

r) H u NO3

19. JIuccormanus - 3TO MpoIecc:

a) B3aMMOJICHCTBUS KHCIIOTHI C OCHOBAHHEM
0) pacnajaa BelecTBa HA MOHBI

B) YCKOPCHHSI XUMHYECKON PEeaKIiu

r) 00pa30BaHMs KOMIUIEKCHOTO HOHA

20. OkcHupasl - 3TO:

a) MPOCTHIE BEIIECTBA HEMETAJIIIBI

0) CJIOJKHBbIE BellleCTBa, COCTOSIINE U3 2-X 3JIEMEHTOB, OJIHH U3 KOTOPBIX KHCJI0PO/I

B) CJIOXKHBIC B€IICCTBA, COCTOAIIME U3 KATUOHOB BOAOPOAd U aHHMOHOB KM CIIOTHBIX OCTAaTKOB
T') IPOCTHI€ BEIIECTBA METAJIIIbI

21. Kuciora HNO3 HassiBaeTcs:
a) constHas

0) azoTHan

B) a30THCTas

I') cepHas

22. Conu cepHOU KHCIIOTHI Ha3bIBAIOTCS:
a) XJIOPHJIBI

0) cynphuabt

B) cyJab(darThl

I) CyJIb(UTHI

23. AM(DoTepHBIM OKCHUIOM SIBJIICTCSI:
a) CO,

6) H.0

B) Na,O

r) ZnO

24. K menoyaM OTHOCHUTCH:
a) Al(OH);3

6) Mg(OH).

B) Zn(OH);

r) NaOH

25. [Ipu B3auMoJIeCTBUU OKCUIA HATPHS C BOJOW 00pazyeTcs:
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a) HCI

6) H2S04
) NaOH
r) Na(OH)z

26. Ipu qucconmaryy XJIopyia HaTpusi 00Pa3yrTCs:
a)Na'u OH™

6) Na' u CI'

B)K'uCl

r) 2Na* u SO~

27. Ilpu B3anMONEHCTBUU CEPHOU KUCIIOTHI C OKCHUIOM HATpHsi 00pa3yroTCs:
a) Na,SO, u H,O

6) Na,COzu H,0

B) NaCl u H,O

r) Na[AlI(OH)4]

28. K KHCIIBIM COJISIM OTHOCSIT:
a) Na,SO4

6) KHCO3

B) MgOHCI

r) Na[AI(OH),4]

29. K OCHOBHBIM COJISIM OTHOCSIT:
a) Na2804

0) KHCO3

B) MgOHCI

r) Na[AI(OH),4]

30. ®opmyna TUAPOKCHIA KATbIIHS:
a) K20

6) Ca,0

B) KOH

r) Ca(OH);

31. HepacTBOprMOii B BOJI€ KUCIIOTOM SIBJISICTCS:
a) HCI

0) H2SO4

B) HzSIO3

r) HNO3

32. K miemoyaM He OTHOCUTCS:
a) NaOH

6) Mg(OH)>

B) Ba(OH);

r) KOH

33. KaTroHbl Maruus u cyJib(ar-aHuOHBI 00Pa3yIOTCs MPH JUCCOIUAIUU:
a) MnSO,

B) Cu(N03)2

r) MgSO,
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34. B peakiuto HeUTpaau3aluy BCTYa0T:
a) OKCHJ ¥ Boja

0) OKCHJ M KUCIIOTa

B) COJIb M IIIEIOYb

r) KHCJIOTA U 1eJI04b

35. I'maponu3y He oIBepraercs:
a) CU(NOg)z

0) NazPO,

B) KzSO4

r) CH3COONH,

36. IIpu quccormanyy TuAPOKCUIa Kasvs 00pa3yroTcs:
a)H u OH™

6) Ca® u OH~

B)K'u OH™

r)H" u SO

37. MonsipHasi KOHIIEHTPAIUS PACTBOPOB PACCUUTHIBACTCS 10 (hopMyIIe:
Omeemui:

ayo(s — 6a) = %) 1009 &) . — m(s — ea)
m(e — 6a) " M(s—sa)-V(p— pa)

B)T (6 —6a) = M(s —6a) r) pH=-1gCq"

V(p — pa)
38. KHCIIOTHBEIM OKCHIOM SBJISIETCS:
a) COz
6) CaO
B) NaZO
F) A|203.

39. Cosn a30THOM KUCIOTHI Ha3bIBAIOTCA:
a) XJIOPUIBI

0) HUTpaThI

B) Cyib(aTbl

I') KapOOHATHI

40. Conu constHOM KHCIOThl Ha3bIBAIOTCS:
a) HUTPAThI

0) XJIOpUIBI

B) CyJb(}aThl

r) hocdaTbl

41. K cpeaHuM coJisiM OTHOCAT:
a) Na,SO,4

0) KHCO3

B) MgOHCI

r) Na[Al(OH)4]

42. Comu docdartsl 06pasyer:
a) H3PO4
6) HNO3
B) HCl
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F) H 2804

43. llenoun - 3T0:

a) - 9TO HEPACTBOPUMBIE OCHOBAHUS

0) - 3TO pacTBOPUMBbIE OCHOBAHMS

B) - 3TO NMPOAYKTHI B3aUMOEHCTBUS MIPOCTHIX BEIIECTB C KUCIOPOIOM
T) - 9TO IPOCTHIE BEIIECTBA

44. T1pu B3aMMOJ€HCTBUM COJISTHOM KMCIIOTHI C TUAPOKCHIOM Oapusi 00pa3yroTCs:
a) BaSO,u H,O

6) BaClg )| Hzo

B) Ba(N03)2PI Hzo

F) BaC|2 " HQT

45. Kucnota, koTopast o0pa3yeT CoJld HUTPATHI -3TO:
a) HCI

6) HNOs

B) H28i03

F) H2804

46. Pa30aBieHHas cepHas KMCJI0Ta B3aUMOJICH CTBYET C:
a) Mg

6) Cu

B) Ag

r) Au

47. CepoBoOpOIHAsI KUCIOTa 00pa3yeT COJu:
a) cyab(paTbl

0) cynb(huTHI

B) CyJIb(HIbI

T') XJIOPUABI

47. MaccoBas 107151 paCTBOPEHHOI'O BEIIECTBA paCCUUTHIBAeTCs Mo hopmyre:

a)o(s —6a) = ET6D)_ 106004
m(p — pa)
6)Cu = m(e — sa)
M (6 —s6a)-V(p— pa)

B) T(¢ — 6a) = m(s — 6a)

V(p - pa)
r) pH=-1gCyx*
48. CUIIBHBIM OKHACIIUTENEM SABJISIETCS:
a) H,0
0) KoCr,04
B) H»
r) Mg

49. I'maponus - 3TO mporrecc:

a) B3aUMOJICHCTBHSI KM CIIOTHI C OCHOBAHHEM
0) pacmasia BeniecTBa Ha HOHbI

B) YCKOPEHHUS XMMHUYCCKON peakiuu
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') B3aUMOZCHCTBUS BEIIECTB C BOJOM

a) KUCJIOi

0) HelTpaJbHOM

B) IIEJIOYHON

T') OKUCJIMTEIbHO-BOCCTaH OBUTEIHHOM

51. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU - ATO PEAKIIUH:
a) mpoTekarome 6e3 U3MEHEHHS CTEIIeHH OKUCIICHUS

0) npoTeKamouye ¢ K3MEHEHUEM CTeNeHU OKUCTIEeHUS

B) poTekaronue 6e3 n3Menenus pH

T') MPOTEKAIOIINE MEXKY KHCJIOTOW U OCHOBAaHUEM

52.pH=12B..coecvrrrrnee. cpexne.

a) KUCJIon

0) HelTpanbHON

B) IIEJIOYHOM

I') OKUCJIMTEIIbHO-BOCCTAaHOBUTEIILHOU

53. l'uaposm3 mo kaTuoHy (kucnast cpena, pH<7) nmporekaeT B pacTBOpe CONH:
a) MgCl,

6) NaNOs

B) KCI

F) Na,SO4

a) KUCJI0H

0) HelTpaTbHON

B) LICJIOYHON

T') OKHCITUTEIbHO-BOCCTAaHOBUTEIHH O

55. B HeliTpanpHOU cpesie BOAOPOAHBIN MOKa3aTellb PABEH:
a)0

0)1

B) 7

r) 10

56. I1pu qucconmanuu HUTpaTa MarHus 00pa3yrTCs:
a) Mg®* u SO/~

6) Mg” u 20H _

B) Mg?* u 2NO3

r) Mg®* n 2NO,

57. B peakmuu: Cu + 4HNO3 (konir) — Cu(NO3), + 2NO,1 + 2H,0 BoccTaHOBHTEIL OTIAET
..... DJICKTPOHOB.

a) l¢

0) 2¢

B) 3¢

r) 48
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58. K xOMILIIEKCHBIM COCANMHCHUSAM OTHOCHUTCA:
a) HQO

6) H,SO4

B) NaOH

F) Kg[Zn(OH)4]

59. CuIbHBIM BOCCTAHOBUTEIIEM SIBIISETCS:
a) Mg

6) H,SO,

B) Hzo

r) HNO3

60. I[Ipu B3auMOEHCTBUU CONSHON KHUCIOTHI C IMHKOM 00pa3yroTes:
a) ZnC|2 u HQT

6) ZnSO4u H,0O

B) ZnCl; u H,O

r) ZnSO4u Hy?

5.2.2. YcTHbIi onpoc
Pa3znen.l. Oprannyeckasi Xumusi.

1. Yto siBsieTCs IpeaMeToM U3y4eHUs] OPraHM4ecKol Xumuun?

2. Kakoe Guonornyeckoe 3Hau€HUE UMEIOT OPraHuYeCKre BEIeCTBa B pupoe?

3. Onumure NpUMEHEHHE OpraHUYeCKUX COEJUHEHHH B CEIbCKOM XO3SHCTBE U B
MIPOMBIIIIIEHHOCTH.

4. ITo kakuM MpU3HaKaM KJIacCUPHUIUPYIOTCS OpraHUYECKUEe COeAMHEHUS?

5. Kakwue rpynmbsl aTOMOB Ha3bIBAIOTCS (DYHKIIMOHAILHBIMU TPYIIIAMU?

6. [IpuBenuTe mprMepbl OCHOBHBIX KJIACCOB OPraHMYECKUX COEAMHEHUH.

7. Kakoe siBIeHME B OpraHUYECKOW XUMHUH HA3bIBAETCS «U30MEpUEN»?

8. Kakue BupI M30MEpUN XapaKTEPHBI Il OPTaHUYECKUX COSAMHEHUN?

9. Kakoii psia B opraHu4ecKoi XUMUN Ha3bIBAETCS «TOMOJIOTUYECKUM»?

10. Yem oTiM4arOTCS TOMOJIOTH OT U30MEPOB?

11. IlpuBenute roMoJIOTMUECKUE PsAbl MPEACIbHBIX YIJIEBOAOPOIOB U HENpEAEIbHBIX
CIIMPTOB.

12. TlepeuncinTe OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOro cTpoenusi A.M. bytneposa.

13. Onummre TUIBI CBSI3€H B OPraHUYECKUX COEIUHEHHUSX.

14. Ha3zoBuTe TUIIBI OPraHUYECKUX PeaKluid, MPUBEIUTE IPUMEPHI.

15. Onummre npoCTpaHCTBEHHOE CTPOSHUE OPraHUYECKUX MOJIEKYII.

16. Kakue coenmnHEHUS] OTHOCSITCS K KJIACCY «YTJIEBOAOPOIBD»?

17. Ha xakue rpynmnsl JesITCsl yIiIeBO10pOabI?

18. OnummmTe MPUHIUITEI HOMEHKJIATYPHI YTIIEBOI0POAOB.

19. [IpuBenuTe HU3IIME TOMOJIOTH MPEEIBbHBIX YTIEBOJOPOIOB (2JIKAHOB).

20. Kakoii Tun peakiuii Hanbosee XapakTepeH ISl adKaHOB?

21. B kaKkue TUIIBI pEaKuil BCTYMAIOT HEMPeaeIbHbIE YTIIEBOAOPOABI?

22. Kakue peakiuu Mo3BOJIIOT JOKa3aTh HAJIMYUE JIBOWHON WM TPOWHOW CBSI3U B MOJICKYJIE
yriieBojioposa?

23. 3amumMre peakuuu NOoJMMepU3aluu dTHieHa u Oytamuena-1,3. I'me mnpumeHstoTcs
MIpUBEIEHHBIE TOJTUMEPHI?

24. TlpuBenuTe NpUMEpPBl ApOMATUYECKUX YTIIEBOIOPOJIOB.

25. Kakue mpoyKThl epepaboTKH YIIIEBOI0POI0B TPUMEHSIOTCS B CETIbCKOM XO03SHCTBE?

26. Kakue opraHn4yecKue COeIMHEHUS OTHOCATCS K KIIACCy CITUPTOB?
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Onummre KnaccupUKaluio COUPTOB, IPUBEANTE IPUMEPHI.

B kakue peakuuy BCTynaeT 3THIOBBIM CIUPT? 3alUIIUTE CXEMBI PEAKIU.

I'ne ucnonb3yercs 3TUIIOBBINA COUPT?

Kakas peakuus Ha3piBaeTcs peakuueii srepudukanmun?

CocraBbTe (pOpMYIIBI ABYX- M TPEXaTOMHBIX CIIMPTOB.

Kakue xumuueckue cBOMCTBA XapaKTEPHBI JJIs1 MHOTOATOMHBIX CIIUPTOB?

C noMo1pt0, KaKoi peakuyu MOXHO OTJIMYUTh MHOTOATOMHBIE CIIUPTHI OT OJJHOATOMHBIX?
Kaxoe Ononornueckoe 3HaueHuE UMEET TPEXaTOMHBIN CIIUPT INIULEPUH?

Kaxue coennuenus Ha3piBatoT penonamu? [lpuBeaure popmynsl GeHOIOB.

Onumure XuMUYECKHE CBOMCTBA ()EHOIIOB.

Kakas kauecTBEeHHasl peakIus UCIIOJIb3yeTcs 111 OOHApYKEeHUs! (PeHOIIOB?

I'me mpumensiroTcst heHomb1?

Kakas QpyHKIMOHaIBHAS TpyTINa HAa3bIBAETCSl KAPOOHUIIBHOMN ?

[IpuBenurte GopMysbl HU3IIKUX TOMOJIOTOB MPENEIbHBIX albJErH/I0B U KETOHOB. B uem ux

paznuuue?

41
42

MIPUMEDBI.

43

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63
64
65

. Onumure HOMCHKJIATYPY aJIbJACTUIOB 1 KCTOHOB.
. Hepetmcnnre THUIIbI pCaKHHﬁ, XapaKTCPHbIC IJIA aJIbACTUA0B U KCTOHOB, IPUBEIUTC

. Kakolt peakuueid MOXXKHO OTJIMYHTH aJIbJETHIBI OT KETOHOB?

I'ne npumensiercs popmamun? [lpuBenure popmyny MeTaHaA.

I'ne mpumensiercs aneron? 3anumure ero Gopmymy.

[Ipusenure GhopmMyIibl apOMaTUUECKUX aJIbJAETUA0B U KETOHOB.

Kakue oprannueckue coeluHEHUs] OTHOCSITCSI K KAPOOHOBBIM KHCIIOTaM?
Onumure K1accuukanuio KapoOHOBBIX KUCIIOT.

Kak onpenenuTb OCHOBHOCTh KapOOHOBON KUCIIOTHI?

Kakmne xumudeckne CBOMCTBa XapaKTEPHBI JJ1s1 KAPOOHOBBIX KHCIIOT?
[IpuBenuTe dhopMyIbl HEMpeaeIbHBIX KAPOOHOBBIX KUCIIOT.

[IpuBenuTe npuMepsl IBYXOCHOBHBIX NMPEAETbHBIX KAPOOHOBBIX KHCIIOT.

Kaxum 06pa3zom mpoTeKkaroT peakiMy 3aMelIeHHs Y apOMaTHYeCKUX KapOOHOBBIX KHCIIOT?
Kaxkne coennHeHns OTHOCATCS K Kupam?

Onummure Ki1accu pUKaLuo KUPOB.

[IpuBeauTe mpuMepsl )KUBOTHBIX JKUPOB U PACTUTEIBHBIX Maced.

Kaxue kapOOHOBBIE KHCIIOTHI BXOAST B COCTAB KUPOB?

3anumute GopMyiy TBEpIOro KUpa TPHUCTEAPHHA.

CocraBbTe popmymy nuoneocreapuHa. Kakyro KOHCUCTEHIIUIO UMEET 3TOT KHUP?
[IpuBenuTe cxemy peakuuu nepexoza OT JKUJKOr0 KHUpa K TBEPAOMY.

KaxkoBa 6uonornueckas poyib ®KHUPOB B KUBBIX OPraHU3MaXx?

3anummTe peakiyio MOJyuYeHUs MbLIa U3 KHUPA.

. JlaliTe onpenenenue yriaeBoaam Wi caxapam.

. OnummTe KnaccuGUKALKIO YTIIeBOIOB.

. IIpuBemure Gopmynbl D-pubo3sr u D-ge3okcupn603bl. B cocTaB, Kakux BasKHBIX

IIPUPOAHBIX COCIMHEHUI BXOASAT 3TH IIEHTO3b1?

66

. I'me B mpupopae Bcrpedaercs riaoko3a? CKONbKO aCUMMETPUYECKUX aTOMOB yIJIepoja OHa

copepxut? Hanummure ¢popmyiiel D-Tiirok03b! 1 L-T1I0KO3BI.

67. 3anummure TayToOMepHbIe (YOPMBI TNIFOKO3BIL.

68. IlpuBenure Gopmyny D-ppykro3sr. CKOIBKO acCUMMETPUYECKHMX aTOMOB yriepojaa OHa
COZIepKUT?

69. Kak oOpasyrorcs mnukiamueckue (GopMbl MoHOcaxapunoB? 3anummrte ¢dopmynsl o,D-

TIIOKONUPano3bl U B,D-hpykTodypaHo3bl.

70
71
72
73

. Kakune MoHOCaxapu1bl BXOZIAT B COCTaB Mezia?

.C OMOIIIBIO KaKOH peakIy MOKHO OTJIIMYHUTD IITIFOKO03Y OT (PyKTO3bI?
.Kaxkoii nucaxapun conepskurcsi B MOJIOKE?

.Kaxk Ha3pIBaercs caxap, koTopblii ynorpebisiercs B nuiie? Kak ero nomydaror?
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74. T'me B pacTeHHMsX HakamuBaeTcs kpaxmai? Kakyio OMONOrHYECKyr pojib UTpaeT 3TOT
nonucaxapua?

75.HazoBuTe npupo/iHbIe UCTOUHUKH LIEUTFOJIO3bL.

76. Onuiumre npuMeHEHHE LEIUTF0I03bL.

7'7.Kakue opraHnueckue BeIecTBa oTHOCAT kK amuHaM? [IpuBenuTe npumepsl.

78. 3anumuTe cxeMy oO0pa3oBaHHS aMHJa KHCJIOTHL. Kakol aMuJ MpUMEHSETCsS B CElIbCKOM
x03s1icTBE?

79. IIpuBenute mpuMepbl aMUHOKHUCIOT. Kakoe Gronornieckoe 3Ha4€HUE OHU UIMEIOT B TpUpozie?

80. B yem 3aximouaercst aMpOTEpHOCTh aMUHOKUCITOT?

81. [aiiTe onpezeneHue, 4To Takoe OEIIKH.

82. Onummre Knaccu)UKAIHIO OETKOB.

83. Kakwue Timibl cBsI3€ii comepKaTcs B MOJIEKyIaX OSTKOB?

84. TIpusenute popMyITbI 3aMEHUMBIX U HE3AMEHUMBIX AMIHHOKHCIIOT.

85. CocraBbTe cxemy 00pa30BaHus JUMENTHIA AJTAHUIITITAIIMHA, BBIZCITUTE MENTHIHYIO CBSI3b.

86. Kakue 0enku OTHOCSTCS K TIPOCTHIM M CIIOKHBIM?

87. Kakue 6enxy ABISIOTCA ITOMHOLEHHBIMU?

88. Onmmmre crpoeHne 6EIKOoB.

89. [lepeuncnuTe HBETHBIE KAUECTBEHHBIC PEAKIIH Ha OCIIKH.

90. Kakue 6uonoruueckre (pyHKIMH BBITOJHSIOT OCIKH B )KUBBIX OPraHu3Max?

91.Yt0 Takoe GpepMeHTHI?

92. Kakue opraHuueckre BEecTBa OTHOCAT K TOPMOHAM?

93. Kakue ButamuHbI BbI 3HaeTe? KakoBa ux Onosormdeckas poib?

94. TlpuBenuTe MpUMEPHI ATKATIONIOB.

95. TonsiTre 0 IeKapCTBEHHBIX MperapaTax.

96. Onmummre cocTaB HyKJIEHHOBBIX KHCIIOT.

97. 3anummre cxemy TUAPOIN3a HYKJIEHHOBBIX KUCIIOT.

98.Yem oTimyaroTC HYKJICOTH B! OT HYKJICO3U10B?

99. Ormunmre 6uonorudeckyto pois JJHK.

100. Onummre 6uonoruyeckyto poias PHK.

Pa3znen.2. O0masi 1 HeopraHm4yeckass XuUMHs.

1. Yto Tako€ XUMUYECKUN IJIEMEHT?

2. aiiTe onpeneseHue: aToM, MOJIEKYJIa, ITPOCTOE U CII0KHOE BEIIECTBO.

3. Uto Takoe aromMHas equHUIA Macchl. Kak paccuMTaTh OTHOCUTENBHYIO AaTOMHYIO H
MOJIEKYJIIPHYIO Maccy.

4. Yro Takoe unciao Mmosuei?

5. Kakue eguHuIel uaMepeHust UMeeT MoJisipHast macca?

6. KakoBbI cTexnoMeTpuieckue 3aKOHbI U IOHSTHS XUMHH.

7. OxapakTepusyiTe arperaTHble COCTOSHUS BEIIECTBA.

8. Ccopmymnupyiite 3akoH ABOTraapo U €ro CieICTBUSI.

9. IIpuBeanTe OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO y4YEHUSI.

10. KTo pa3Bui u BIiepBble MPUMEHUI B XUMUU aTOMHO-MOJIEKYJIIPHOE yueHHe?

11. KakoBo crpoeHue aroma?

12. IlpuBenuTe OCHOBHbBIE XapaKTEPUCTUKHU 3JEMEHTAPHBIX YACTHUI[: IPOTOHA, HEUTPOHA,
ANIEKTPOHA.

13. Yto npencrasisier co00if MaccoBOe YUCIO?

14. KakoB (pm3an4ecKkuii CMBICI MOPSAKOBOrO HOMEpa XUMHUECKOTO JJIEMEHTa B
[lepuognyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB?

15. Yto npencraBiasioT co6oi M30TONbI?

16. JlaiiTe cOBpeMEHHOE MOHITHE «XUMUYECKUI AIIEMEHT.

17. Yro mpencraBnseT co0o0ii IeKTpoHHast 0007I0YKa, KAKOBO €€ CTpoeHHue?

18. KakoB ¢wu3mueckuit cMbICT HOMEpa Iepuoja XHMHYECKOro JJIEeMEHTa B
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[lepuonnueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB?

19. TloyeMy 5JEKTPOHHBIE CIIOM HAa3BIBAIOT PHEPrETUUECCKUMH YpOBHsAMHU? KakoBo
MaKCHUMaJbHOE YHCIIO 3JIEKTPOHOB Ha Ka)XAOM 3HepretuyeckoMm ypoBHe? Kak ero paccuurats?

20. Yro o3HaualOT NOHITHS «3aBEPLICHHBIN U «HE3aBEPILEHHBIN» YHEPTeTUUECKUE
ypoBHU?

21. KakoB (u3MYECKHII CMBICI HOMEpa TpYyNNbl XHMHUYECKOTO JJIEMEHTa B
[Tepuoguyeckoil cucTeMe XUMUYECKUX PJIEMEHTOB?

22. Yto mpeacTaBisieT co00i AIeKTpoHHOE 00s1ako (opOuTans)?

23. IlpuBenuTe TpU KaTErOpHUM XUMHUYECKUX 3JIeMEeHTOB. Ha kakoM mpu3Hake OCHOBaHa
NaHHas Kiaccupukanus?

24. KakoBa crpykrypa llepmogmueckold  CHCTEMBI ~ XHMHYECKHX  DJIEMEHTOB
N .Menneneesa? [louemy cucrema xumudeckux siemeHToB J[.M.MenneneeBa Ha3biBaeTCst
«MIEPUOANY ECKOI»?

25. Kakyio uHdopmanuio o0 onpeneleHHOM XUMUYECKOM 3JIEMEHTE MOXKHO M3BJICUb U3
[Tepuoguyeckoii cucreMsbi?

26. Yrto mpencraBiasioT co0OM MeTaJUIMYECKMEe M HEMeTaJUIMYecKue CBOMCTBA
XUMHUYECKUX IJIEMEHTOB?

27. KakoBbl 3aKOHOMEPHOCTH W TPUYHHBI U3MEHEHHS CBOWCTB XMMHUYECKUX 3JIEMEHTOB
B IIpeziesiax OJHOM IpyIIbl (IJIaBHON MOATPYIIEI); B MIpeeaax OAHOro nepuoja’?

28. HazoBuTe BUbI XUMHUECKUX CBS3CH.

29. Yro nmpeAcTaBisA0T co0oil xumuueckue siBieHus? IlpuBenure mpuMepsl.

30. Yem xuMuYecKHe SBICHUS OTINYAIOTCA OT (DPU3UIECCKUX?

31. KakoBbl MpHU3HAKU XUMUYECKUX PEAKIU?

32. ChopmynupyiiTe 3aKOH COXpPaHEHHUSI MACChl BEIIECTB MPH XUMHUUYECKUX PEAKIUSIX.

33. JlaiiTe ompenesieHue MOHATHI «XHUMHUYECKAs PEAKIUs», «PEeareHT», «IIPOIAYKT».

34. Kak coCTaBUTh ypaBHECHHE XMMHYECKON peakiun?

35. [To kakuM mpHU3HAKAM KIACCHPHUIMPYIOT XUMUYECKHE PeaKIuu?

36. Jlaiite ompeneneHuss TOHITHIM «TEPMOXMMHYECKOE YypPaBHEHHE», «TEIIOBOM
3 deKT peakun», «IK30TepMUUEcKasi peakius», «IHI0TEPMHUUECKas PEaKLUsD».

37. Knaccugukanuys mo 4uciy U cOCTaBy MCXOAHBIX BEIIECTB U MPOJYKTOB PEaKLUU.

38. UTo MOHMMAIOT TOJ] CKOPOCTBIO XMMHUYECKON PEaKIUH.

39. Kakue (axkTopbl BIMSIOT HA CKOPOCTh XUMHUYECKUX PEAKIIMNA?

40. Yro Takoe katamm3? UTo Takoe kataiauzaTop?

41. Kakue BUIBI KaTajdn3a Bbl 3HaeTE?

42. Uro Takoe XUMUYEeCcKoe paBHOBecHe?

43. Kakue (akTophl BIUAIOT HA CMEILIEHHE XUMUYECKOT 0 pAaBHOBECH?

44, Kak BaMsieT NPUCYTCTBUE KaTaau3aTopa Ha CMELIEHHNE XUMUYECKOr0 paBHOBECHS?

45. ChopmynupyiiTe OCHOBHBIE TOJOXKEHUS TEOPUU IIEKTPOIUTHUECKON JUCCOIHAIUH.

46. Uto Takoe AIEKTPOIUTHI?

47. Yro takoe BogopoanHsiii (pH) mokazarenn?

48. Yto Takoe THIpOIIU3 COJICH?

49. IlpuBenuTe TUIBI TUAPOTIU3A COJICH.

50. Kakue coeanHeHns Ha3bIBalOT KOMIUIEKCHBIMU. [IpuBeauTe npumepsl.

51. Uro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKLuu?

52. Kak paccUMThIBaIOTCS CTEIEHU OKUCIEHUS?

53. [IpuBeauTe MpUMepbl BAXKHEHIIIMX OKUCIMTEIICH U BOCCTAHOBUTEIICH.

94. 'anpBaHNYECKHUE 3JIEMEHTHI U IPUHIUIIBI KX PAOOTHI.

55. Yto takoe snexkrponus? [IpuBenure npumepsl.

56. Ha kakue ki1accel pa3fensioT HeOpraHMuecKue BeIecTBa, o KakoMy MpH3HaKy?

57. Kak 00pa3yroTcst Ha3BaHUSI OKCHUJIOB?

58. CriocoObl MOTy4eHHs] OKCUIOB.

59. Ha xakue rpymnmsl pa3fessiioT OKCHJIBI IO XHMHUYECKUM CBOHCTBaM?

60. Kakue okcuabl Ha3bIBAIOT «OCHOBHBIMU»? KaKOBBI HX XUMUYECKUE CBOMCTBA?
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61. Kakue okcuabpl Ha3bIBAIOT «KUCIOTHBIMUY? KakoBbI MX XUMUYECKHE CBOWCTBA?

62. Kakne okcuapl Ha3bIBAIOT «aM(POTEepHBIMI»? KakOBBI MX XUMHUYECKHE CBOMCTBA?

63. KakoBa kyaccuukanus ruJpokcu10B?

64. [IpuBenuTte crocoObl MOTYUYEHUS LIEI04el U HEPACTBOPUMBIX OCHOBaHUI.

65. KakoBbl XuMu4eckue CBOHCTBa OCHOBAHUIA?

66. [IpuBenuTe crocoObI MOJydeHUs 0ECKUCIOPOIHBIX U KU CIOPOACOACPKAIINUX KU CIIOT.

67. KakoBbl XUMUYECKHE CBOWCTBA KHCIIOT?

68. JlaiiTe onpeneneHue conei, mpuBeauTe UX 00TIYyI0 hopMyIy.

69. Kak o6pa3yrorcst Ha3BaHus coneir? Kak cocTaBisiroT opMyJiel comeit?

70. IIpuBenuTe KiIaccUpHUKAIUIO COJeil B 3aBUCUMOCTH OT COCTaBa KUCJIOTHOI'O OCTaTKa.

71. ITpuBeauTe CriocoObI MOITydeHHs aM (POTEPHBIX THPOKCHIIOB.

72. KakoBbl XUMUYECKUE CBOWCTBA aM()OTEPHBIX THIPOKCH]IOB?

73. Kak 3aBUCST KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB M THIAPOKCHUIOB OT IOJIOKEHUS
anemeHToB B [ICXD?

74. Yto npenctaBisioT co00i reHeTUYECKUe PsiIbl METANIOB U HEMETAIJIOB?

75. HazoBuTe Hay4YHbIE IPUHIUITBEI XUMUYECKOT O TPOU3BOJICTBA.

76. Kak ocyIiecTBiIsgeTcs 3aIUTa OKPYXArOIIeld Cpelbl U OXpaHa TPpyAa P XUMHYECKOM
IIPOU3BOACTBE?

7'7.Ilepeuncaure cTa My XMUMUYECKOT O IIPOU3BO/ICTBA B IPOM3BO/ICTBE aMMHAKa U METAaHOJIa.

78. Kakue ynoOpeHus NpUMEHSIOT B CEITLCKOT0 X03s1iicTBE?

79. Kakue ucnonb3yoT XMUMUYECKHE CPEICTBA 3AIUTHI paCTeHU?

80. Kak cBsi3aHa XWMWsI ¥ TIOBCETHEBHAS KU3Hb YeJIOBEeKa?

5.3. OueHouHble cpeacTBa JJIs NMPOBeJAeHUs] MPOMEKYTOYHON aTTecTaluu

5.3.1. BonmpocsI 1Jis1 3a4eTa
. IIpenMeT opraHn4eckoil XMUMHH, €€ 3HaUECHHUE.

. OCHOBHBI€ MTOJOXKEHUS TEOPHUH XUMUYECKOT'O CTPOCHUS.
. Bunpr nzomepun.
. Knmaccuukanus opraHU4ecKux COeTMHEHUH.
. IloHsTHE O GYHKIIMOHATBHBIX TPYIIAX U TOMOJIOTHYECKUX Psiiax.
. OcHOBBI HOMEHKJIaTypbl opranndeckux coeaunenui. [Ipasuna MIOITAK.
. Tunsl 1 MEXaHU3MBI OPraHUYECKUX PEAKIIHIA.
. I3omepusi, HOMEHKJIATypa, ClIocOObI MOJIYYeHHUS] U XUMUYECKHE CBOMCTBA AJIKAHOB.
. 3omepusi, HOMEHKJIATypa, ClIoCOObI MOJMy4EeHUSI U XUMUYECKHE CBOMCTBA aJIKEHOB.
10. V3omepusi, HOMEHKJIATypa, CIOCOOBI OTyUYEHHUS! K XUMHYECKHE CBOMCTBA AJIKITHOB.
11. Iporecchl HOTUMEPU3ALNH U TIOTMKOHIEH CaI[UH.
12. JlneHOBBIC YTIIEBOIOPOIBI, 0COOCHHOCTH UX CTPOCHUS M CBOKMCTB.
13. OcobGeHHoctn apomMaTHyecKOil CBsI3U. XUMHUYECKHE CBOMCTBA apEHOB.
14. TIpaBuiia OpUEHTALNH B PEAKIHSIX AIIEKTPOPHIBLHOTO 3aMEIICHUS.
15. IluknoankaHel, CTpOEHUE, CIIOCOOBI MOIYYEHHS, 0COOCHHOCTH XMMUYECKUX CBOMCTB.
16. OgHOAaTOMHBIE CIUPTHI (M30MEPHS, CIIOCOOBI MOTy4YeHHUs, 0OCOOCHHOCTH PEaKIMOHHON
CIOCOOHOCTH TUAPOKCOTPYIIIBI, XHMUYECKUE CBOMCTBA).
17. MHuoroaToMHBIE CIIUPTHI (M30MEPHUSI, CIIOCOOBI TTOTYYEHUS, 0OCOOEHHOCTH PEaKIIMOHHOM
CMOCOOHOCTH TUAPOKCOTPYIIBI, XUMUYECKUE CBOMCTBA).
18. I'muniepuH, ero 6uosornyecKas pojb B CHHTE3E JKHPOB.
19. ®enoBI, CTpOCHUE CBOWCTBA, AHTUCENITUIECKAS] AKTHBHOCTD.
20. V3omepHs 1 HOMEHKJIATypa ajbJIerHI0B U KETOHOB.
21. CriocoObl MOTydeHHs] © XUMUYECKHUE CBOWCTBA AJIbJIETHUIOB U KETOHOB.
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22. Knaccudukanus kapOOHOBBIX KHCIIOT.

23. CriocoObl moTydeHHs] KapOOHOBBIX KUCJIOT.

24. Xumudeckre cBOMCTBAa KapOOHOBBIX KUCIIOT.

25. XKupsl, ux knaccuduranus

26. XXupsl: cTpoeHue.

27. )Kuipbl: XUMHUYECKUE CBOWCTBA.

28. XKupbl: mpuMeHeHne 1 OuoJIornyecKkas pojb B Ka4eCTBE SHEPreTHUYeCKIX MaTepruaioB
OpraHU3MOB.

29. IToHsATHE O MBLTAX U MOIOIIUX CPEIACTBAX.

30. BaxxHelme OKCUKUCIIOTHI.

31. Knaccudukarus yriaeBomos.

32. MOHO3BI - IEHTO3BI U TEKCO3HI.

33. Ontuyeckas n3omepusi MoHocaxapuaoB. D-u L-popmsl.

34. Tayromepus yrieBonoB. AHOMepBI. [ TMKO3UIHBINA THAPOKCHIL.

35. XuMHUYECKHIE CBOMCTBA MOHO3.

36. ITporecchl OpOsKEeHHS ¥ THAPOJIH3a YTIIEBOIOB.

37. Pousib yriieBogoB B GU3HUOJOTHH U MUKPOOHOJIOTHH.

38. Jlucaxapubl.

39. ITomucaxapuapl.

40. HutpocoeauHeHus.

41. AMuUHEL.

42, AMUIBI KUCIOT.

43.MoueBuHa, €€ IPUMECHCHHE B CEIbCKOM X 0351 CTBE.

44, AMMUHOCTIHPTBI.

45. AMuHokuCIOTHL. CTpoeHHeE.

46. CriocoObI MOTy4YeHUs] aMHHOKHCIIOT.

47. XuMHUYeCKHE CBOMCTBAa aMUHOKH CIIOT.

48. BaxxHeiinme npeacTaBUTEIN aMUHOKHUCIIOT.

49. buonornyeckasi poJib aMUHOKHCIIOT.

50. Benku. [TenTunHas CBS3b.

51. Ctpoenue u coctaB GEIKOB.

52. Benkwu, THITBI CTPYKTYP.

53. Knnaccuduxanus 6€1KoB.

54. buonoruveckasi poJib OEIKOB.

55. HykJiemHOBBIE KUCIIOTHI KaK MPUPOIHBIE TOJTHUMEPHI.

56. HykiieoTu b1, X CTPOCHUE, TTPUMEPHI.

57. IHK, coctaB, cTpoeHHE 1 OMOJIOTHYecKasi POJib.

58. PHK, cocTtaB, cTpoeHue u OHMOJIOruvecKast poib.

59. TonsTHE O TPOMYHOM KO/ (KOJIOHE).

60. buocunTe3 Oenka B )KMUBON KIIETKE.

61. 'enHas MH)KXEHEpHUs: U OMOTEXHOJIOT U

62. Tpancrenusie GOpPMbI paCTEHUH U JKUBOTHBIX.

63. [TonsTue o pepmeHTax.

64. [TonsiTHe 0 BUTAMUHAX.

65. [lonsiTHe 0 ropMOHaX.

66. [TonsTHE O TEKAPCTBEHHBIX MpenapaTax.

67. IlousaTHe anKalongax.

68. [lonsTHe aHTHONOTHKAX.

69. I[MonsTre 0 MecTUITUAAX.
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70. HaTypaJ'IBHBIe BOJIOKHA, HCKYCCTBCHHBIC BOJIOKHA U CHHTCTHYCCKUC BOJIOKHA.

5.3.2. BonpochI U151 3K3aMeHa

1. Xumuyeckue 3eMeHTbl. ATOMBI, MOJIEKYJIbI, IPOCTHIE U CJIOKHbIE BEIIECTBA.

2. BemecTBa MOCTOSHHOTO U IEPEMEHHOr0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEIECTB.

3. Macca atromMoB W MoOyieKysl. ATOMHas equHuIla Macchl. OTHOCHTENIBbHBIC aTOMHAas W
MOJIEKYJISIPHAsI MacChl.

4. KonuuecTBo BelecTBa U €AUHULIBI €r0 u3MepeHus. Yucno Asoraapo.

5. MomnstpHas macca.

6. Ctexuomerpuyeckue 3aKOHbI U MOHSATUS XUMHUU.

7. Tmepmoe (kpucramimdyeckoe W amMopHOE), XKUAKOE U Ta3000pa3HOE arperaTHble
COCTOSIHMSI BEIL[ECTBA.

8. 3akoH ABOTaapo U €ro CIEACTBUS.

9. MossipHBIi 00BEM BELIECTB B ra3000pa3HOM COCTOSIHUU.

10. O6benHEHHbII Ta30BBIN 3aKOH U ypaBHeHUEe MenaeneeBa-Knaneiipona.

11. Pa3nuuus MexIy cMecsiMH UM XMMHUYECKMMHU COEJUHEHUsMU. MaccoBasg M oObeMHas
JI0JIM KOMIIOHEHTOB CMECH.

12. OTKpBITHE TEPUOANYECKOTO 3aKOHA.

13. MHzorombl. CoBpeMEeHHOE TMOHATHE XWMHYECKOro »sieMmeHTa. CoBpeMeHHas
dbopmynmposka [leprnonuueckoro 3akoHa.

14. Tlepuonuyeckas cucrema u crpoeHue aroma. Gu3nuecKuil CMbICI MOPSAKOBOrO HOMEpa
2JIEMEHTOB, HOMEpOB TIpymnnbl U mnepuona. l[lepuonuueckoe M3MEHEHHE CBOWCTB 3JIEMEHTOB:
paznyca aToma; S3HEPrUH HOHU3ALMH; YJIEKTPOOTPULATEIBLHOCTH.

15. CoBpeMeHHbBIE MPEICTABICHUS O CTPOCHUHU aToMa. KopIycKyJsipHO -BOJIHOBOM Jyaliu3m
Y4acTUI] MUKPOMUpA.

16. [TonsiTue 00 3MEKTPOHHOI OpOUTAIH U AIIEKTPOHHOM obO1ake. KBaHTOBBIE yncha.

17. PactipenienieHre 37IEKTPOHOB 110 3HEPreTUYECKUM YPOBHSM, MOAYPOBHIM M OpOUTANISIM B
COOTBETCTBHMHM C IIPUHLIUIIOM HaUMEHbIIEH 3Heprun, npuHuunoM [laymm u npasunom ['ynaa.

18. DnexTpoHHblE KOH(UTYpalMM aTOMOB XHMHYECKHX DJIEMEHTOB. BaieHTHbIE
BO3MOKHOCTH aTOMOB XUMHYECKHX JJIEMEHTOB. OIJIEKTPOHHAs KiacCU(UKALUA XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-amemenTHI.

19. Tunel XUMUYECKUX CBsI3€ii: KOBaJIEHTHAsI, MOHHASI, METaJNINUYECKasi U BOAOPOHAS.

20. IlomsTME O  KOMIUIEKCHBIX  COeAMHEHHUsX.  KoopauHalmmoHHOE  4YHCIIO
KOMIUIEKcOooOpa3oBaTelid. BHyTpeHHss 1 BHEUIHSISI cepa KOMILIEKCOB.

21. HomeHnkaTypa KOMIJIEKCHBIX COelMHEeHHH. X 3HaueHwue.

22. IloHATHE O HEOPraHUYECKUX U OPraHMYECKUX MOIUMepax.

23. [loHsATHE O TUCTIEPCHBIX CHCTEMAX.

24. Knaccuukanus XMMUYECKUX PeaklUii B OpraHMYeCcKoi 1 HEOPraHN4eCKOH XUMMUH.

25. BHyTpeHHss »Heprusi, OSHTaNbNHA. TenjaoBoi J(PPEKT XUMHUYECKHX pPEaKIUH.
TepMmoxumuuecknue ypaBHEeHUA. DHTPOIHS.

26. Ilonatue o ckopoctd peakuuil. DaxkToppl, BIUAIOINIME HAa CKOPOCTh XUMHUYECKOU
peaKIyHu.

27. Karanu3aTopsl ¥ KaTajau3: TOMO- M T€TepPOr eHHBIN, X MEXaHU3MBI.

28. IToHsATHE O XMMHUYECKOM PaBHOBECHH.

29. ®@akrtopbl, BIMAOIIME HA CMEIIEHHWE pABHOBECUS: KOHIIGHTpAIUs, JaBlICHHE,
temrnepatypa (npunuun Jle Hlatense).

30. @usuko-xuMHYecKass MNpUpPOJa PpACTBOPEHUS U  pacTBOpoB. BzaumopeilctBue
pacTBOPUTEIIS U PACTBOPEHHOT O BEIIECTBA. PaCTBOPUMOCTD BELIECTB.

31. CrnocoObl BBIpa)K€HHUSI KOHIIGHTPALMM PpacTBOPOB: MAaccoBas JOJNS PAaCTBOPEHHOI'O
BellecTBa (ITPOLEHTHAS ), MOJISIPHASL.

32. Teopus eKTpONUTHYECKON Arccoruanui. CTeneHb 31eKTPOIUTHYECKON JUCCOIUAIIUU
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U (pakTOpBI ee 3aBUCUMOCTH. CUIIbHBIE U CPETHUE DIEKTPOIIUTHI.

33. Juccoumanusi Boasl. Bomopomuslii mokaszatens. Cpema BOTHBIX — pacTBOPOB
JJIEKTPOJIUTOB.

34. T'maponu3 coinel, TUIIBI TUAPOIIU3A.

35. Crenenp okwucieHusi. OKHUCIEHHE M BOCCTaHOBJICHHE. BakHEWINEe OKUCIUTENH H
BOCCTAHOBUTEINH.

36. Knaccudukaius OKUCIMTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKITUH.

37. MeTobl COCTaBJICHHS YPaBHEHUN OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTon
JJIEKTPOHHOTO OanaHca. BiusiHMe cpenbl Ha NpPOTEKaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MIPOIIECCOB.

38. DmexTponHble TOTEHHMANbl. PsAq  CTaHAAPTHBIX  AJIEKTPOIHBIX  ITOTCHIIMAIOB
(27EKTPOXMMMUECKUH PsII HAIPSIKEHUI METAIIIIOB).

39. NanpbBaHMYECKHE IEMEHTHI U IIPHHIIUIIBI UX PaOOTHI.

40. T'anpBaHMYECKHE 3JIEMEHTHI, MPHUMEHSEMble B JKM3HU: CBUHIIOBAsl aKKyMYJSTOpHas
Oarapesi, HUKeNb-KaJAMHEBbIE OaTapeu, TOMIUBHBIE 3JIEMEHTHI.

41. DreKTponn3 PacIlyiaBoOB COJICH.

42. DneKTposn3 BOJHBIX PACTBOPOB C HHEPTHBIMHU U PACTBOPHMBIMH 3JIEKTPOIAMH.

43. TIpocThIe U CIIOKHBIE BEIIECTBA.

44, Oxcuapl, X KiaaccuuKanys, CocoObl MOAYyYEHUsI U XUMHUYECKHE CBOMCTBA.

45. OcHOBaHUs, UX KJIaCCU(PUKAIIS, CIOCOOBI TOTYyYEHUS U XUMHUECKHE CBOICTBA.

46. Kucnotsl, uX Kiaccu@ukalys, criocoObl MOTy4eHUs U XUMUYECKUE CBOWCTBA.

47. CpenHue coiu, ux Kiaccupukalus, CriocoObl MOITY4eHNs U XUMUYECKUE CBOMCTBA.

48. Comu cpenHue, KUCIIbIe, OCHOBHBIC M KOMILJICKCHBIE.

49. AM(DOTEpHOCTh OKCHJOB M THUAPOKCHJIOB IMEPEXOIHBIX METAUIOB: B3aUMOJIEHCTBUE C
KHCIIOTaMU U 111eJI0YaMHu.

50. ITonoxxenne MeTanioB B IEPHOANYECKON CHCTEME U OCOOEHHOCTH CTPOSHHS MX aTOMOB.

51. IlpocThie BelecTBa - METAJIBL: CTPOEHUE KPUCTAIIOB M METaJJIMYecKass XUMHUYecKast
CBSI3b.

52. IloHaTre KOPpO3UH METAJUIOB. XUMUYECKasi KOPPO3Usl. DIEKTPOXUMUYECKAsT KOPPO3USI.
Crioco0blI 3alIU Tl METAJIJIOB OT KOPPO3HUHU.

53. O6mme cnocoObl MOTYYEHUSI METAIOB. MeTayuryprus 1 ee BHJIBL.

54. Ilonoxenue HemeTawioB B [lepruoanueckoit cucteMe, 0COOEHHOCTH CTPOEHUS UX
aTOMOB. DJIEKTPOOTPULIATEIbHOCTb.

55. Hemerasuibl - MpoCTHIE BEIIECTBA.

56. bnaropoanbie Tra3pl. OIEKTPOHHOE CTPOEHHE AaTOMOB OJIATOPOAHBIX Ta30B H
0COOEHHOCTH UX XUMUYECKUX U (PU3NYECKUX CBONCTB.

57. Bonopoa. M3oronsl Bogopoaa. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA
BOZIOPO/Ia, €r0 IOJy4YE€HUE U IPUMEHEHHE.

58. Boma. Posb BOBI Kak cpeaooOpa3yroniero BeImecTBa KISTKA. DKOIOTHUECKHE ACTIEKThI
BO/ION OJIb30BAHUS.

59. Hlenounsie Meramuibl. OOMIas XapaKTepUCTUKA MIETOUYHbIX MeTaioB. [lomyuenue,
(bu3nYecKre 1 XUMUYECKHE CBONCTBA IIETIOYHBIX METAJIIOB.

60. PerynaruBHas poib KaTHOHOB KajiMs W HAaTpUs B KuBOHM kierke. Ilpupoansie
COEAMHEHMSI HaTpUs U KaJlusl, UX 3HAUYCHUE.

61. OOmias xapakTEepUCTHKA IIEIOYHO3EMENbHBIX MeTau1oB. Kanbiuii, ero moixy4deHue,
(bu3nYecKre 1 XUMUYECKHE CBOICTBA.

62. BakHelnme coeqUHEHNs KaablUs, UX 3HaAUCHUE M MpuMeHeHue. Kanpiuii B npupone,
ero Omonoruyeckas poJb.

63. Amomunuii. [lonydenue, pusnueckne 1 XMUMUYECKHE CBOMCTBA aJIFOMUHUS.

64. Baxseiimme coeqUHEHUs aTIOMUHMS, UX CBOWCTBA, 3HAUYCHUE U TPUMEHEHHE.
[IpuponHbie coequHEHUs aTIOMUHUS.

65. Yraepoxn u kpemuuii. [IpocTsie BemecTBa, 00pa30BaHHbBIC STHMHU dJIEMEHTaMU.

66. OKCHIBI U TUAPOKCHUIBI YTIIEPOAA U KPEMHHUSL.
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67. BaxHeiimue coiu yrojabHOH U KpeMHHEBOH KUca0T. CUIIMKaTHAs TPOMBIIIJICHHOCTb.

68. ['ayoreHs! - MPOCTHIE BEMIECTBA: CTPOSHUE MOJICKYJI, XUMHUYECKHE CBOWCTBA, TIOIyICHUE
U IIpUMEHEHHE.

69. Baxxnelimme coeMHEHUs TaJOreHOB, UX CBOMCTBA, 3HAUCHHE U TpUMeHeHue. ["anoreHsl
B IIpupoje. bruonorndeckas ponb rajaoreHoB.

70. XanpKOreHsl - MpoCcThie BemecTBa. Amutotponus. CTpoeHre MOJIEKYJ allIOTPOITHBIX
MonupuKanuii 1 uX cBoicTBa. [lonydeHue u mpuMeHeHHe KUCIOPOa U CEpPHI.

71. XanpKoreHsl B IpUpoOJIe, UX OMOJIOruyecKast poJib.

72. CTpoeHue MOJIEKYJIbl a30Ta ¥ aJUIOTPONHBIX Monudukanuii pocdopa, nx Guznueckue u
XUMHUYECKHEe cBoiicTBa. Bomopoanbie coequuenus azora u gocdopa.

73. Oxcunpl a30Ta U pocdopa, COOTBETCTBYIOIINE UM KUCIOTHL. CONM 3TUX KUCIIOT.

74. CBoMCTBa KHCIOPOJHBIX COSTUHEHHH a30Ta U (ocdopa, UX 3HaAUYCHHE U MPHUMEHEHHE.
A3ot u pocdop B npupoze, ux GHOJIOrUuYecKas poib.

75. Yrnepon u ero ajuorponus. CBOHCTBA aNIOTPONHBIX MOAUGHUKAIIUI yriepoaa, ux
3HAaYEHHE U ITPUMEHEHUE.

76. Oxcuibl ¥ THAPOKCHUIBI YTIIEPOAA U KPEMHHUSI, UX XUMUYECKHE CBONCTBA.

/7. Comu yroJpHOMW U KPEMHHUEBBIX KHCIOT, MX 3HA4€HUE M IPUMEHEHHE.
[Ipuponoo6pasyromas poib yriepoa sl )KUBOM U KPEMHUS 1JI HEKUBOU MPUPOABIL.

78. Ocobennoctu crpoenust atomoB d-3mementoB (IB-VIIIB-rpynm). Meap, muHK, XpoMm,
’KeJIe30, MapraHell Kak MpocThle BEIIEeCTBa, X (PU3NUECKHE U XUMHYECKUE CBOMCTBA.

79. HaxoxeHue rnepexoJHblX METaJIOB B IPUPOE, UX MOJIyUEeHUE U 3HaUECHUE.

80. Coenunenust d-3JIeMEHTOB C Pa3IMYHBIMU CTCIICHSIMU OKUCIICHHUS. XapaKTep OKCUIOB U
TUAPOKCUJIOB 3TUX 3JEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU OKUCICHUS MeTalIa.

81. XuMmunueckass HPOMBIIIIEHHOCTh U XUMHUYECKHE TEXHOJOruu. HayuHble TpUHIIMIIBI
XMMHMUYECKOT 0 IPOU3BOACTBA.

82. 3ammTa oKpy’Karomel Cpeabl U OXpaHa TpyAa P XUMHUYECKOM ITPOU3BO/ICTBE.

83. OcHOBHBIE CTaUM XMMHUYECKOTO Mpon3BoAcTBa. CpaBHEHHE MPOU3BOJICTBA aMMHAKa U
MeTaHoJA.

84. Xumuzauus CeIbCKOrO0 XO3siiicTBAa W €€  HallpaBlICHUS. Ynobpenuss u ux
KJ1accu puKaus.

85. XuMHUeCcKHe Cpe/ICTBA 3aIUThl PACTCHUH.

86. Xumuueckoe 3arpsi3HeHHe OKpYysKarollel cpeabl. BUOTeXHOI0rus u reHHas HHKEHEepHsL.

87. XuMus ¥ MOBCEAHCBHAS JKM3Hb 4ejoBeka. JlomaliHss anTeka. MOIOIIME M YUCTAIINE
cpeactBa. Cpeacra 00pbOBI ¢ OBITOBBIMH HaceKOMBIMH. CpecTBa TMYHON THTHEHBl U KOCMETHKH.

88. Xumus u numa. MapKUpOBKHM YNAaKOBOK MUILEBBIX W TMTHEHHYECKHX IMPOAYKTOB U
YMEHHE UX YUTATh.

89. Dkoorus xxunuina.

90. XuMHs ¥ TeHETHKA YEeITOBEKa.

5.3.3. TeMbl HHIMBUAYAJIBHBIX MPOEKTOB

1.A30T B Hallel KU3HH.

2.AMbOTEpHOCTh COCTMHEHUN Oeprus

3.AHTHOUOTHKH - MOIIIHOE OPYXKHE.

4.benku - ocHOBa kU3HU. V3yueHue 6enKoB, GepMEHTOB: B3I XUMUKa, OM0JIOra,
¢busuka.

5.bHOreHHbIE 2TIEMEHTHI.

6.buonornueckas 1 MEIULIUHCKAs POJIb XUMUYECKUX IIEMEHTOB.

7.buonornyeckue acnekTbl XUMHUH 3JIEMEHTOB.

8.buonornueckue yachl, UK KaK MPOKUTH JOJTO.

9.bneck u cuna 30pOBBIX BOJIOC (C TOUKH 3PEHUS XUMHKA) .

10.ButaMuHBI ¥ UX POJIb B KU3HEAEATEIbHOCTH YEI0BEKA.

11.BausiHre 61Moa0rn4ecky akTHBHOM BOJIbI HA POCT PaCTEHHH.

64



12.BiusiHMEe MUKPO3JIEMEHTOB Ha OPraHU3M PaCTEHUI.

13.Bimsaaune PH cpensl Ha pocT pacTeHui.

14.BiusiHre CIUPTHBIX HAITUTKOB HA JIEHATYPALUIO OEIKOB.

15.BeIpamiuBanue KpuCTaIoB.

16.I'uruennyeckrue 1 KOCMETHYECKHEe CpeCTBa.

17.'uruennyeckre CBOMCTBa HEKOTOPBIX MOIOIIIUX CPEICTB.

18.I'pynniel brOreHHbIX 371EMEHTOB.

19. JlaBneHue B OKpyKaroIleM HaC MUpeE.

20. [Inernueckuii 3aMEHHUTENb caxapa acrapTaM - TOKCUYHOE BEIIECTBO.

21.Jlunamuka cosiep’kaHus XJIOpPUIMOHOB B BOAHBIX cucreMax SIHAO.

22.Kene3o B HalIeH )XU3HU.

23.Kene30 u ero 6MoOruuecKasi poyib B OpraHu3Me 4eoBeKa.

24 .3Ha4yeHne GMONOIMMEPOB B METUITMHE.

25.Mox B Hammeit xKU3HN.

26.VckyccTBEHHBIE OpraHbl.

27 .Wcnionp3oBaHUE HEOPraHNYECKUX (M OPraHUYeCcKHX) BEIIECTB B BOCHHOM JIEJIE.

28.MccnenoBanue npouecca pasinokeHUss HEKOTOPBIX ITOJIMMEPOB.

29.HccnenoBanue IMpOLECCOB TEPMUYECKOIO Pa3jIOKEHHUsSI KOJJIOMIHBIX PAacTBOPOB
OKCHJIOB JKele3a.

30. UccnenoBanue XMUMHUYECKOTO COCTaBA B COBPEMEHHBIX MOHETaX.

31.KauecTtBeHHOE onpeesieHre BEECTB B COCTABE Pa3HbIX BUJIOB MOPOKEHHOTO.

32.KauyecTBeHHbIE peaKlMU HAa MOHBI JIUTUS, HATPUs, Kaus, OCpUIIIMsl, MarHusl, KajabLus,
CTpOHLIMS U Oapusl.

33.KBaHTOBO-XMMHUYECKHE PACYEThl CTPYKTYpP OpPraHM4ECKUX KPHUCTAJUIOB.

34 . KucnoTHBIE OCAJIKU: UX PUPOJIAa U MOCIIEICTBUSI.

35.KuciaoThl 1 OCHOBAHUS B CBETE Pa3IMUHbBIX TEOPHIA.

36.KucnoTtsl, ©X cOCTaB, CBOMCTBA U MPUMEHECHHUE.

37.Koppekuus Beca. [IpuunHbl 1 BUIBI TOBBIIIIEHUS MACChl T€Ja y MIKOJbHUKOB.

38.JlekapcTBEHHBIE pacTEHHs KaK ajbTepHATHBA (apMalleBTUYECKUM IIpernapaTam.

39.JIetaroniyie METAIIBI.

40.JlomonocoBckue mecra [letepOypra.

41.Meauko 610JIOrMuecKoe 3HaUeHHUEe 3J1eMeHTOB 3B rpynmsbl.

42 .Menuko OMOIOrM4ecKOoe 3Ha4EHUE 3JIEMEHTOB 4B rpynmsl.

43.Menuko 6MOIOrHYEcKOe 3HAUCHHE AIIEMEHTOB 5B rpynimsl.

44 Menuko-010JI0rH4ecKre 3HaYeHUs HaTpHs,

45.MeToabl OUUCTKU TPYO OT HETELIIaMOB.

46.MexaHu3Mbl OMOTIOTMYECKH AKTUBHBIX 3JIEMEHTOB.

47.MunepaibHble y1o0peHus.

48.Mun3apas npenynpexaacr: «KypeHue ormacHo s Balero 310pOBbs .

49 . MopokeHoe: €CTb UJIK HE €CTh?

50.Moto1iue U YUCTALIUE CPEACTBA.

51.HaHOTEeXHOIOrMU B XUMHH.

52.06Hapy»eHne HUTPATOB B PACTEHUSX.

53.06HapyxeHue TSOKENBIX METAJUIOB B pPacTeHUsAX. BiusHue TSOKENBIX METaNIOB Ha POCT
Y pa3BUTHE IPOPOCTKOB.

54. OKUCIUTENBHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

55.0mpeneneHne HMOHOB  IIMHKA, KOOaJbTa B  CTOYHBIX  BOJAX  XHMMHUUYECKOU
MIPOMBIIIIIEHHOCTH.

56.0npeznenenre KauecTBa MPOAYKTOB MUTaHUS (KOPOBBErO0 MOJIOKA, CBEXKEro Msica,
HaTypaJIbHOTO MEna).

57.Onpenenenre o0ecnedeHHOCTH OpraHu3Ma MUKPOIJIeMEHTaMU U BUTAMUHAMH.

58.ButaMHHOACPUIIUTHBIE COCTOSIHUS 1 3a00JICBaHHUS

59.Omnpenenenue GpU3NKO-XUMHUECKUX MTOKa3aTeIeld MOJIOKA.
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60. Opranuyueckue y1o0peHus.

61.OcHOBaHUsA: COCTaB, CBOMCTBA U IPUMEHEHUE.

62.I1nacTukoBbIE OKHA. 32 U IPOTHUB.

63.11oBpIIECHHE TPOAYKTUBHOCTH JKUBOTHBIX C IIOMOIIBIO CTUMYJIITOPOB  pOCTA,
CIeUaIbHBIX KOPMOBBIX J100aBOK.

64.IlonmuMepsl - COBpEMEHHbBIE KOHCTPYKIIMOHHBIE MaTepUabl.

65.[1onumMepsl B IpUPOE U )KU3HU YEJIOBEKA.

66.1TomuMepsl: OT HATYPATBHOTO Kay4dyKa J0 MOJUMEPHOIO 3JIEKTPOJIUTA.

67.1louBa - MCTOYHMK NUTATEIbHBIX BEIIECTB JIJISI PACTEHUM.

68.IIpakTnyeckoe 3HaYEHNE XUMUYECKUX FJIEMEHTOB B MEIUIIUHE.

69.[1pubop nns onpenenaeHus: B BO3AYyXe MapoB KUCIOT.

70.ITpuroroBieHne NpoAYKTOB MUTaHUS C TOMOIIBIO KUBBIX OPraHU3MOB.

71 Ilpumenenune buononmMepoB B MEUIIUHE.

72.1lpumenenue [lannagusa B MequIIMHE.

73.Ilpuponubie HCTOYHUKHU YIJIEBOI0OPOJIOB u ME€PCIEKTUBbI pa3BUTHS
HedTenepepadaThIBarOIIEel TPOMBIIITIEHHOCTH.

74.1Tpon3BOACTBO MUHEPATIBHBIX MAKPO- U1 MUKPOY100pEHUI.

75.11poTHBOBUPYCHBIE CPEICTBA.

76.I1poTuBOMH(EKITMOHHBIE CPECTRA.

777.Peakuinu HATpUs U KaJlus C KACIOPOJOM

78.Peakius KOMILIEKCOOOpa30BaHMs COENUHEHUN 2IeMEHTOB 1 A rpyImis

79 .Peakius koMIiekcooOpa3oBaHUs COSAMHEHHH 3JIEMEHTOB 2 A T'pyIIIbl

80.Poip moammepoB B COBPEMEHHOM MHpE.

81.Posp  mosuMMEpOB B COBPEMEHHOM CaMOJETOCTPOEHUH (aBTOMOOHMJIECTPOECHHUH,
CTPOUTEIBHOU UHIyCTPUH, HeTe- U Tra30100b14¢e) .

82.Ponp XUMUU B JIE4EHUHN OHKOJIOTHYECKHUX 3a00JICBaHUIA.

83.CBoiicTBa rajnoreHu10B 5B rpynmsl.

84.CBoiicTBa BayKHEHIINX COEAMHEHUN OepuILIuii.

85.CBolicTBa OKCHJI0B THAPOKCHJIOB

86.CBoiicTBa MPOCTHIX BEHIECTB: PEAKIMH C KOPPOIUPYIOIIMMHU peareHTamMu ( BOJOi
KUCJIOTaMU IIEJI0YaMH ).

87.Cunre3 @uuepa - Tpora Kak HUCTOUHUK XMMHUYECKOT O ChIPbSI.

88. CuHTeTHuUECKHEe BBICOKOMOJIEKYIISIPHBIE COCIMHEHUS U MOJMMEpPHbIE MaTepUalibl HA UX
OCHOBE.

89.CoenuHeHus: TUTHSI MarHus KajablKs B MEIULIMHE.

90.Conu TUTaHAa.

91.Comu: cocTaB, CBOMCTBA U IPUMEHEHHUE.

92.CocraBiieHUE MUIIEBBIX PALIMOHOB B 3aBUCUMOCTH OT CYTOYHBIX 3HEpPro3arpar,
OIIPEEIICHUE HOPM MU TaHUS.

93.CnuaBbl B HalIeH KU3HU.

94.CpaBHEHME CBOMCTB MPOCTHIX BeliecTB 1 A u 2A rpynmbl

95.CpaBHUTEINBHBII aHAIN3 )KECTKOCTH BOJIBI B Bog0oeMax MypaBIIeHKO.

96.CpenctBa 111 00pbOBI C OBITOBEIMU HACEKOMBIMH.

97.CpenctBa yxoja 3a 3y0amu.

98.Tak 1 MHEPTHHI UHEPTHBIE Ta3bl?

99.TokcnyHOCTh OepriLIvs U Oapus

100. YuukanpHOE BeliecTBO - Boja. Kakyto Bomy Mbl béM? Ilpocreiinme crocoOsn
OYMCTKH BOJIBI U3 TPUPOIHBIX UCTOUHUKOB.

101. ®epMEeHTHI ¥ UX UCIIOJIB30BAHKE B OBITY U HAa ITPOU3BOJICTBE.

102.®duToTepanus npoTuB (hapMaKoIOTruu.

103.XuMu3aus >KHBOTHOBOJICTBA.

104. XuMuueckue cpeacTBa 3aIiuThl PACTEHUH.

105.Xumus anemMeHToB 1A rpynisl
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106.Xumusi 371€MEHTOB 2A TPYIIIbI
107.Xumus snementoB 3B rpynnsl.
108.Xumus anemeHToB 4B rpynnsl.
109.Xumus snementoB 5B rpymnmsl
110.Xumust 6uonoIMMepoB.
111.Xumug oiast 1OMOXO03sI€EK.
112.Xumus u TUTHEHA.

113. XuMmus 1 Kpacora.

114, Xumus 1 XuMU4ecKasi TEXHOJIOTHS B PELIEHUH NPOOJIeM YeI0BEUEeCTBa.
115.Xumust KOMHaTHBIX paCTEHUM.
116.XumMus Ha KyXHe.

117 Yem 3amenuM He(Th?
118.Okonorus goma.
119.9nekTponus.
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JIneT nepuoguvecKNX MPpoOBepPoOK padodeil MporpaMmsl U

I/lH(l)OpMaIII/lSI 0 BHECCHHBIX U3MCHCHHUSAX

[TorpeGHOCTD
JI0JDKHOCTHOE JTUIIO, B KOPPEKTHPOBKE
MPOBOJIUBILICE IPOBEPKY: Jlata yKa3aHHeM Nudopmanust o BHECEHHBIX
®.1.0., 10OImKHOCTD COOTBETCTBYIOII] U3MCHEHHUSX
UXpaz/eaoB
paboueii
POTrPaMMBbI
baiinosa H.B., [Tporoxomn Ha 2022-2023 yu. HET
OTBETCTBEHHasI 3a Ne5 ot 14.06.2022 roj oTpeOHOCTH
pazpabotky OII mo I. BKOPPEKTHPOBKE
CTEUATLHOCTH HET
19.02.07, noneHt
Kadenpsl PaGouas
TOBApPOBEACHUS U nporpamMma
IKCHEPTH3BI aKTyaJIu3upOBaHa
4 s 2022-2023
< 4/ y4e6HOro roja
Baiinosa H.B., IIpoTokon Ha 2023-2024 yu. HET
OTBETCTBEHHAS 3a Ne5 o1 13.06.2023 1. | rox motpebHOCTH
pazpadotky OII no BKOPPEKTHPOBKE
CTEeUATLHOCTH HET
19.02.07, moueHT
Kadenpsl Pabouas
TOBapOBECHUS U nporpaMma
9KCIEPTHU3BI aKTyaJIM3HpOBaHA
" st 2023-2024
7‘ it y4eOHoro roza
baiinosa H.B., ITporoxon Ha 2024-2025 yu. HET
OTBETCTBEHHAA 3a Ne7 ot TOJI TOTPEOHOCTH
pazpabotky OII mo 17.06.2024 r. BKOPPEKTHPOBKE
CTEUATLHOCTH HET
19.02.07, noneHt
Kadenpsl PaGouas
TOBApPOBEACHUS U nporpamma
SKCIIEPTH3bI aKTyaJIu3upOBaHa
/1, ) st 2024-2025
\ plbeet- y4e0HOro roja
baiinosa H.B., ITpoTokon Ha 2025-2026 yu. HET
OTBETCTBEHHAS 32 NelO or 16.06.2025 r.|  rox motpebHOCTH
paspabotky OII mo BKOPPEKTHPOBKE
CIICIHAILHOCTH HET
19.02.07, noueHt
Kadenpsl PaGouas
TOBApPOBECHUS U nporpamma
IKCHEPTHU3BI aKTyaJIM3HPOBaHA
& 5 s 2025-2026
" ‘f,/../ 778 y4eGHOro roja
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