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Pabouas nporpamma JTucHUIUIMHBL « XUMUS» pa3paboTaHa Ha OCHOBE:

@®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 (pen. ot 16.04.2022) «O6 obpazoBaHuu B
Poccuiickoit @enepanuny;

®denepallbHOTO TOCYJaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEAHEro o0IIero oopazoBaHus
(yrBepxkaén [Ipukazom Munucrepcrtsa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012
r. Ne 4130, pen. ot 12.08.2022);

@denepalIbHOTO  TOCYAapCTBEHHOTO  obOpasoBatenbHOro cranmapra (®I'OC)  cpemnero
npodeccuoHanbHOro 0oo6pasoBanus no crneuuanbHocTAM 19.02.07 TexHOJIOrHs MOJOKA U MOJIOYHBIX
IPOAYKTOB (YTBEPKICHHOTO MPUKa3oM MuHuUCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoit denepannn
ot 22 anpens 2014 r. Ne 378); 19.02.08 TexHosiorusi Mica U MSCHBIX NMPOAYKTOB (YTBEPKACHHOTO
npukazoM MuHucrepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit ®enepauun ot 22 anpens 2014 r. Ne
379);

Konnenumun npenonaBanust yueOHOro mpenMera «XuMus» B 00meo0pa3oBaTebHBIX
opranmzanusax Poccuiickoit denepanuu, peaan3yrIIMX OCHOBHBIE 00pa3oBaTelIbHBIE MPOrPaMMBI
((yrB. pemiennem Komnerun Munnpocsemenus Poccun, mpotokor ot 03.12.2019 Ne [1K-4BH));

[TpumepHoii paboueii mporpamMmbl cpeaHero oouiero oopasopanus « Xumus» (0a30Bblid YPOBEHB);

[TpumepHoit mporpaMmbl BociuTaHus (0g00peHa pemeHreM (eaepaibHOro yaeOHo-
METOJIMYECKOT0 00BbeIMHEHHUSI 110 0011IeMy 00pa3zoBaHuto, MpoTokoa oT 02.06.2020 Ne 2/20).

CocTaBUTEND:
NpenoaaBaTeinb 3BaruHa O.B.

PabGouas mporpamma paccMOTpeHa M yTBEPKJI€HA Ha 3acelaHuu Kadeapbl TyMaHUTAPHBIX U
€CTECTBEeHHO-HAYYHBIX TUCIUILIUH (TIpoTokoa Nel ot 28.08.2022 r.)

3aBenyrommii kadeapoii Bacuaenko O.B.

PabGouas mporpamMmma paccMOTpeHa U YTBEpIXKIEHA HA 3aceJaHUU MPEIMETHON (IIMKIIOBO)
komuccuu (mpotokoi Nel ot 29.08.2022 r.)

IIpencenaresp npeaMeTHON (IMKJI0BOH) KOMUCCHU 3arnna O.B.

3aBenyrommii otaenenuem CIIO I'opsianos C.A.
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1. MACIIOPT PABOYEM IMPOI'PAMMBI JJUCHUIIJIUHBI I1]1.02 «Xumus»

1.1. O6sacTh NpUMEHEeHHUsI IPOTrPAMMBbI
Pabouas mporpamma muctmrumabl [1/1.02 «XuMusy SBIsSETCS 4acThI0 OCHOBHOM MpodeccHoHaIhHON
00pa3oBaTebHON MPOrpaMMBbl IOJTOTOBKH CIEIHUAIMCTOB CPEJHEro 3BeHa Mo creruaibHocTaM 19.02.07
TexHon0rMs MoIOKa ¥ MOJIOYHBIX MPOAYKTOB, 19.02.08 TexHonorus Msica v MACHBIX IPOAYKTOB

1.2. Mecto ntucuuniuabl B crpykrype OITOIT
Huctmmummaa  T1J1.02  «Xumusy — sBasieTcss  y4eOHOM — TUCHUIUIMHON — 00s3aTeIbHOMN
npeametHoit obnactu «EctectBennble Hayku» PI'OC cpennero obuiero obpaszoBaHus M 6a30BOi
IMCIUIUTMHON o0meoOpazoBarenbHoil moarotoBku CIIO u peammsyetcst B I u Bo Il cemectpax mpu
CpOKE IOJIy4eHUs cpesiHero npodeccruoHaibHoro oopasosanus 3 roga 10 mecsiues.

1.3. e1u u 33124 JUCUMILIMHBI, IJIAHUPYeMble Pe3yJIbTaThl 0CBOEHHs YUeOHOM
AUCHUTIINHBI:

Copneprxanue aucuumiunsl [1J1.02 «Xumus» HanpaBiaeHO Ha JIOCTUXKEHUE CIEYIOIUX yeeil:

- (¢opMHpOBaHHE Y OOYYAIOMIMXCS YMEHHS OLECHHMBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS JUIS
Ka)XXJIOTO YeIIOBEKa;

- ¢opmupoBaHue y OOyYarOUIMXCsl HEIOCTHOTO MNPEACTAaBICHHS O MHPE M POJM XHUMUHU B
CO3JIaHMH COBPEMEHHOH €CTECTBEHHOHAYUYHOW KAPTHHBI MUPA; YMEHHS OOBSCHITH OOBEKTHI U TPOLIECCHI
OKpY)Karoled JeWCTBUTEIBHOCTH: IMPHPOIHOM, COLUUAIBHOM, KYJIBTYPHOH, TEXHUYECKOH Cpebl,
MCTIONB3YS JJISl TOTO XUMHUYECKUE 3HAHUS;

- pasBuTHE y OOYyYarOUIMXCsl yMEHHWH pa3nuyarh (aKThl M OLIEHKH, CPAaBHHBATh OIICHOYHBIC
BBIBOJIbI, BHJIETh HMX CBSI3b C KPUTEPUSMHU OIEHOK W CBSI3b KPUTEPHEB C OINPENEICHHOW CUCTEMOM
[IEHHOCTEH, POPMYIHPOBATH U 0OOCHOBHIBATH COOCTBEHHYIO MO3UIIHIO;

- mnpuoOpeTeHrne OOYYarOIIMMUCS ONbITa Pa3HOOOpPA3HOW JESATEIBHOCTH, TMO3HAHUSA U
CaMOIIO3HAHUS; KJIFOUEBBIX HABBIKOB, MMEIOIIMX YHHMBEPCAIBbHOE 3HAYCHUE JUIS Pa3JIMYHBIX BUJIOB
JESITEeNbHOCTH (HABBIKOB pPELICHHS NpPOOJeM, NPUHSATHS pPELICHWH, MOMCKa, aHalu3a W 00paboTKU
uHpOpMaIMY, KOMMYHUKAaTHBHBIX HaBBIKOB, HABBIKOB H3MEPEHH, COTPYIHHYECTBA, OE30MaCHOTO
oOpalIeHus C BENIECTBAMH B TOBCETHEBHOM JKU3HN).

VYuebnas qucnumnza [1/1.02 «XuMus»» opueHTHpPOBaHA Ha TOCTIDKCHHE CICAYIOIINX 3a/1a4:

- U3YYUTh TEOPETUYECKUE OCHOBBI XUMHUH U OCOOCHHOCTH MPOTEKAHHUS XMMUYECKUX MPOILIECCOB
B OKPY’KalOIIel cpelie U UX 3HAYMMOCTH ISl KKI0TO YEJIOBEKa;

- U3YYUTh COCTaB, CTPOCHUE M CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX
COCMHEHUI M WX B3aMMONPEBPALICHUN, KOTOpPbIE JIGKAaT B OCHOBE HPUPOIHBIX W TEXHOTCHHBIX
IPOIIECCOB;

- chopmupoBaTh y O0Oy4YaIOMIMXCS OMBIT PAa3HOOOPA3HOH MAEATENbHOCTH, ITO3HAHHUA H
CaMOIIO3HAHUS B O0OJACTH XWMHHM; KIIOYEBBIX HABBIKOB JKCIIEPUMEHTAIBHONW pPa0OTHI, MMEIOLIHX
YHHUBEPCAbHOE 3HAYECHUE IS PA3IUIHBIX BUIOB JIESTEILHOCTH.

InanupyemMble JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHHUS Y4eOHOI THCIHILIHHBI:

- (opMHpOBaHUE YyBCTBA IOPJOCTH U YBKCHHUS K UCTOPHU U JIOCTHIKCHHSM OTECYCCTBEHHOM
XUMHUYECKON HayKH; XUMHUYECKH I'PAMOTHOE MOBEACHUE B NMPO(ECCHOHATIBHON NIEATENbHOCTH U B OBITY
pH O0OpAICHUH C XUMHUUYECKUMH BELIECTBAMH, MaTepUallaMU H IIPOLIECCAMHU;

- TOTOBHOCTb K IIPOAOJIKCHHUIO O6pa3OBaHI/IH U IIOBBIIICHUA KBaJ'II/I(bI/IKaHI/II/I B H36paHHOI>'I
npo(heCCHOHATIBHOMN eI TEIbHOCTH M 00bEKTHUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETCHIIUH B 3TOM;

- YMCHHUC HUCIOJIb30BATh AJOCTUKCHUA COBpeMeHHOf/’I XUMHYECKOH HAaYKHM MW XHUMHUYCCKUX
TEXHOJIOTHMH JUIS TOBBIIICHHS COOCTBEHHOTO HHTEIUICKTYAIbHOTO Pa3BUTHA B  BBIOPAHHOI
poheCCHOHATTLHON IeATEIIEHOCTH.

HnaﬂnpyeMble MeETanpeaMeETHbIC Pe3yJIbTAaTbl 0CBOCHUSA y‘l@ﬁHOfl AUCHUIIIMHBI:



- YMCHHC HCIOJIb30BaHUA Pa3JIMYHBIX BHUJI0B MMO3HaBaTEIbHON ACATCIIBHOCTH MW OCHOBHBIX
UHTEIUICKTYaJIbHBIX ONepaluii (MOCTAHOBKU 3a1a4yd, (HOPMYJIMPOBAHUS THIIOTE3, aHAJIHM3a U CHUHTE3a,
CpaBHEHUsI, 0000IICHNUSI, CHCTEMATU3AIIHH;

- TOTOBHOCTh K BBISBJICHHIO HPUYUHHO-CJICACTBCHHBIX CBs3€i, IIOMCKAa aHAJOrOB,
(dhopMyJIMPOBaHWSI BBIBOJIOB) JIJISI PEIICHUS TIOCTABIICHHOW 33]1a4H;

- NPUMCHEHHE OCHOBHBIX METOJOB IO3HAHHS (HAOIIOJCHUS, HAYYHOIO HIKCIICPUMEHTa) JUIs
HU3YUCHUA Pa3JIMYHBIX CTOPOH XHUMHYCCKUX 00BEKTOB U nmponeccoB, € KOTOPLIMU BO3HUKACT
HEOOXOIMMOCTh CTAIKUBATHCS B IPOGECCHOHANBHOI cdepe;

- HCIOJIb30BAHUEC PAa3JIMYHBIX HCTOYHHUKOB JJIA IIOJIYYCHUA I/IH(bOpMaLII/II/I 0 XHMHYCCKHUX
npoleccax, YMEHHE OICHUTh ¢ JOCTOBEPHOCTh [UISi JOCTHXKCHHS XOPOUIUX pe3ylbTaTOB B
npodeccuoHaabHOM chepe.

I[Inanupyemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHUS YU4eOHOM N CUMIIIMHBI:
3HATh/ NOHUMATH:
- 3HaHWE OCHOBOMOJIATAIOIIUX XMMHYECKUX IMOHSATHH, TEOpUil, 3aKOHOB U 3aKOHOMEPHOCTEH;
YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;
- MECTO XMMHUHU B COBPEMEHHOW HAyYHOUW KapTHHE MHUPA; POJIb XUMUU B (HOPMUPOBAHHUU
Kpyro3opa u GyHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUS IPAKTHUSCKUX 3a1a4;
- IpaBUJIa TEXHUKH O€30MacHOCTH MPU UCTIOIb30BAHUHM XUMHUECKUX BEILIECTB.
YMeTh:
- YMETb JaBaThb KOJUYECTBEHHBIC OLICHKU W IMPOU3BOAUTH PACUCTHI [0 XUMUYECKUM q)opMynaM n
YPaBHEHUSIM;
- 06pa6aTBIBaTB, OOBSACHATD PE3YIbTAThI IPOBEACHHBIX OIIBITOB U AC€JIATh BBIBO/bI;
- TMPUMEHSTh METOJABI HAYYHOTO MO3HaHWs (HAOMIOACHHUE, OMMCAHWE, U3MEPEHHUE) NPU pEIICHUH
MPAKTUYCCKHUX 3ada4.
HCNOJIb30BATH NMPUOOpPETeHHbIE 3HAHUS U YMEHHMS] B NMPAKTHYECKON 1esiTeJIbHOCTH U
IOBCEIHEBHOH KM3HHU AJIA:
- (opmupoBaHUS COOCTBEHHOW IMO3HIIUU IO OTHOMICHUIO K XUMUYICCKOW HHPOPMAITIH,
MOJIy4aeMO U3 pa3HbIX HCTOYHUKOB;
- MPUMECHCHHSI METOJIOB TIO3HAHUS TIPH PEIICHUH MPAKTUICCKUX 3a]1a4;
- coOMrofieHHs TPaBUI TEXHUKH OE30MaCHOCTH MPU HCIOJBb30BAHUUM XUMHUYECKHX BEIIECTB B
MPAKTUYECKOU JIEITEbHOCTH U NTOBCEHEBHOW KU3HHU.
1.4. KoimuecTBO 4aCOB Ha 0OCBOeHME YUeOHOI IMCIHUIIJIMHBI.
MaxkcumanbHON yueOHOW Harpy3Ku o0ydaromerocs (Bcero) 258 4acoB, B TOM YHCIIE:
- 00s13aTeIIBHOM ayTUTOPHOH yueOHOI Harpy3ku oOydatomerocs — 166 4acos;
- CaMOCTOSATENbHON paboThl 0OyUaromierocs —82 yaca
- KoHCyabTanuu — 10 4acos;
- UHOUBUAYalIbHbIN MPOeKT — 10 4yacos.



2. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI

2.1. O0beM AMCUMILIMHBI M BBl Y4e0HOIl padoThl

O0BeM yacoB

Bup yuyeOHo# padoThl Cemectp Hroro
1 2
MaxkcumasibHa y4eOHasi Harpy3ka (Bcero) 118 140 258
Oo0si3aTesibHAs ayJUTOPHAsI y4eOHAast 80 86 166
HArpy3ka (Bcero)
JIEKINH, YPOKHU 38 40 78
JabopaTOpHBIE 3aHITHS 42 46 88

IMPAKTUYCCKUC 3aHATHA

KonTponbHbIe paboThI

KypcoBas pabota (TIpOeKT)

CamocrosiTesibHas padoTa o0y4aromerocs 29 43 72
(Bcero), B TOM 4ucIe:

JIOMaIIHsIsA pabota 19 17 36
paboTa ¢ JONMOJHUTENIBHON TUTepaTypoit 10 26 36

HU3YUCHUC MaTcpuaja y‘le6HI/IKa

MOKCK U CUCTEeMaTH3aIusl THPOPMAIUH C
KCIOJIb30BaHneM IHTepHET-pecypcoB

COCTAaBJICHHUC IIJIaHA-KOHCIICKTa

WNHnuBuyanbHbIN IPOEKT 5 5 10
KouncyabTauuu 4 6 10
dopma NpPoOMeKYTOUHON aTTEeCTALIUM O 3auer DK3amMeH 3auer,
AUCHMILINHE DK3aMeH




2.2. TemaTnueckuii miaan u cogep:kanue qucuumanunl I, 02 «Xumusay»

HaumenoBanue Coaepixanue yuyeOHOro MaTepuaJia, 1a0opaTopHble U NPaKTHYecKue padoThbl, OB1eM YACoB YpoBenn
pa3iesioB U TeM caMocTosiTeJIbHAsi padora o0y4arouxcst OCBOCHMS
1 cemectp
Beenenue
BBenenue Jlekuus, ypok. HayuHnbie MeToabl MO3HAHUS BEUIECTB U XUMHUUYECKUX ABJIEHUN. PoJib sKCIEpUMEHTA 1 1
U TEOpUHU B XUMHH. 3Ha4eHHWEe XuMHUM npu ocBoeHun mnpodeccuit CIIO u cnenmansnocreit CI1O
€CTECTBEHHO-HAYYHOTro Npo¢uis npodhecCHOHAILHOI0 00pa30BaHMsI.
Paszgen I. Opranuveckasi XuMust
Tema 1.1. Jleknus, ypok. Ilpeamer opranuueckoit xumuu. I[loHsiTHE 00 OpraHUYECKOM BEHIECTBE U 2 1
[Ipeamer OpraHuuYecKor XUMuU. KpaTKkuil ouepk MCTOPUM Pa3BUTHs OPraHUYECKOM Xumuu. Buranusm u ero
opranuyeckoi | kpymeHue. OCOOEHHOCTH CTPOEHUs OPraHUYecKUuX coequHeHuit. KpyroBopot yriepoja B mpupoJe.
xumuu. Teopus | Jlekuus, ypok. Teopusi crpoeHust opranmdeckux coeamHenuii A.M. Byrtieposa. Ipeamnocbuiku
CTPOEeHUs co3faHusl Teopuu cTpoeHus. (OCHOBHBIE TIOJIOKEHUs Teopun crpoeHus A.M. bytieposa.
OpraHM4ecKMX | XMMHUYECKOE CTPOCHME U CBOWCTBAa opraHmyeckux BemiecTB. [lonstue o0 mzomepun. CrocoOsbl
COeIMHEHMI | OTOOpaKeHHs CTPOCHHS MOJEKYIbl (popMysbl, Monenu). 3HaueHue Teopun A.M. BytnepoBa s

pa3sBUTHS OPraHUYECKOM XUMHUM M XHMHYECKUX HporHo3oB. CTpoeHue aroma yriepoja.
DJEeKTPOHHOE O0JIAKO W OpOUTalb, S- U P-OpOUTAIH. DJIEKTPOHHBIE M DJIEKTPOHHO-rpaduvecKue
(dopMynbl aToMa yrieposia B OCHOBHOM M BO30Y>KIEHHOM COCTOsHUAX. KoBaleHTHas XuMHuecKas
CBSI3b M €€ Kiaccu(ukamus 1O croco0y mepekpbiBaHus opOutaneit (o- u m-cBsizu). [loHsTHe
ruOpuau3anuu. Pasnuusable Tunmel ruOpuauzanuu M ¢opmMa aTOMHBIX oOpOWTanel, B3aMMHOE
OTTAJIKMBaHUE THOPHUIHBIX OpOUTANICH M X PACIIONIOKEHHE B TIPOCTPAHCTBE B COOTBETCTBUU C
MUHMMYMOM SHEpruu. l'eoMeTpusi MOJIeKysl BeEIeCTB, OOpa30BaHHBIX aToOMaMM Yriepoja B
Pa3IMYHBIX COCTOSIHUAX THOPHIN3AIIH

Jlekuus, ypok. Knaccudukarnus opranundeckux coemuHeHui. Kiraccupukamusi opraHundecKux
BEIIIECTB B 3aBUCHMOCTH OT CTPOCHUS yriepoaHou nenu. [lonstue GpyHKIMOHAIBHOM TPYIIIHL.
Knaccudukanms opraHmuecKux BEImEeCTB MO THITY (PYHKIIHOHAIBHOW TPYIIIHL.

Jleknusi, ypok. OCHOBbI HOMEHKJIATYPbl OPraHMYECKUX BEIIECTB. TpHUBHaNbHbIE HA3BaHUSI.
PanmonanbHas HOMeHKIaTypa Kak npemmectBeHHuna HomeHnkinarypsl [UPAC. Homenknatypa
IUPAC: mnpunmunbl oOpa3oBaHUs Ha3BaHUN, CTApPIIMHCTBO (YHKIUMOHAJIBHBIX TPYMI, HUX
o0o3HaueHue B npedukcax u cyPpurcax Ha3BaHHH OPTaHUIECKUX BEIIECTB.

Jlekuus, ypok. THIIBI XUMUYECKUX CBS3EH B OPraHUYECKUX COCITMHEHHSX M CIOCOOBI MX pa3pbIBa.
Knaccudukanus KOBaJIeHTHBIX CBSI3€H MO DJIEKTPOOTPHILIATENIEHOCTH CBSI3aHHBIX aTOMOB, CIOCOOY
HepeKpbIBaHUs OpOuTasiel, KPaTHOCTH, MEXaHHW3My oOpa3oBaHusA. CBs3b NPUPOABI XUMHYECKOM
CBSI3U C THUIOM KPHUCTIJIMYECKOW PEIIeTKH BellecTBa M ero (u3ndecKkuMu cBoiicTBamu. Pa3peis




XUMHYECKOH CBSI3W  Kak mporecc, oOpaTHbli ee oOpazoBaHuio. [omonuTUyecKuid
TeTepOIMTUYECKUI Pa3phIBbI CBsI3€d, UX COMOCTaBICHHE C OOMEHHBIM U JIOHOPHO-aKIIENTOPHBIM
MexaHu3MaMHu uXx obpazoBaHus. [loHsTue cBOOOTHOrO paauKana, HyKICOGUIBLHOU U
3MEKTPOPUIHHON YACTHUIIBL.

Jlekums, ypok. Knaccudukanus peakiuii B opranndeckoi xumun. [[oHsATHE O THIIAX ¥ MEXaHU3Max
peakuuii B opranndeckoit xumun. Cybcrpar u pearent. Knaccudukanust peakiuuii 1o U3MEHEHUIO B
CTpYKType cyOcTpaTa (IprcoeAMHEeHNE, OTIICTNICHUE, 3aMellIeHHe, U30MepU3allksi) U TUIy pearcHTa
(panukanbHble, HyKiIeopuibHBIE, diekTpoduiabHbie). Peaknum mnpucoenunenns (AN, AE),
smumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepuzanuu. PasHOBUIHOCTH peakiuii KaXI0TO
THIIA: TUAPUPOBAHUE U JETHAPUPOBAHUE, TAJOTCHUPOBAHUE U JECTAIOTCHUPOBAHUE, TMAPATALNS U
JeruipaTanus, TuAporaloreHupOBaHUE U JErUAPOraIOTeHUPOBAHKE, IOJTUMEPU3ALIMS U
NOJIMKOHEH AU, neperpynnupoBka. OcoOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN B
OpraHUYEeCKON XHUMUHU.

Jlekuus, ypok. CoBpeMeHHbIE MPEJCTABICHUS O XUMHUYECKOM CTPOCHHUU OPTraHMYECKUX BEIECTB.
OCHOBHBIC HAIpaBIICHHs pa3BUTUS Teopuu ctpoeHus A. M. Byrtieposa. M3omepusi opraHmdecKux
BEIIECTB M ee BUAbl. CTPYKTypHash M30MEpHs: MEXKKIIACCOBas, YIIIEPOJHOTO CKEJeTa, MOJIO0KECHHUS
KpPaTHOHM CBSI3M M (PYHKIMOHAIBHON Tpynnbl. [IpocTpaHCTBEHHAss M30MEpHs: T'€OMETpUYECKas WU
ontuveckas. [loHATHE acMMMETPUYECKOTO LEHTpa. buonmormueckoe 3HAueHHE ONTHYECKON
u30MepuH. B3auMHOE BIIMSHHE aTOMOB B MOJICKYJIaX OpPraHMYECKMX BEHIECTB. JICKTPOHHBIC
3 EeKTH aTOMOB M aTOMHBIX TPYIII B OPraHUYECKUX MoJieKynax. MHaykinuoHnHsii 3¢ dekr,
MOJIOXKUTEIBHBIM W OTPULIATEIBHBINA, €ro ocoOeHHocTH. Me3zoMepHbii  3ddekt  (3ddekT
COTIPSKEHHMS), €0 OCOOCHHOCTH.

JlaGopaTopHoe 3aHsiTHe. M3roTOBICHHE MOJEIICH MOJIEKYJI - MPEICTABUTEICH Pa3IUUHBIX KIIACCOB
opraHuueckux coenuHeHuil. OOHapyXeHHe yriepojJa U BOJOPOJia B OPraHUYECKOM COEAMHEHUU.
O6napy>xenue rajgoreHon (nmpoda belnbireiina).

CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCS

JlomamHee 3agaHue:

IloaroroBka cooOIIEHHI [0 TEMaM:

«KpaTKne CBCACHUSI 110 I/ICTOpI/II/I BO3HUKHOBCHUA U paSBI/ITI/IH OpI‘aHI/ILIGCKOI\/JI XUMHUN
«Ku3zHb u gesrenpHOCTh A.M. ByTiiepoBay

Tema 1.2.
IIpepenbHbIe
YIJIEBOAOPOAbI

Jlekuus, ypok. I'omonormueckuii psin ankanoB. [lomstue 00 yriaeBomopomax. OcoOeHHOCTH
CTPOEHMS IPEIENIBbHBIX YIIIEBOAOPOJOB. AJIKaHBI KaK MPEICTABUTEIN IPEIEIbHBIX YIIIEBOAOPOIOB.
ONEKTpOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa M JIPYrUX aJKaHOB.
I'omonornueckuii psn u usoMepus mnapaguHoB. HopmanbHOoe M pa3BETBICHHOE CTPOCHUE




yriiepogHor nenu. HomeHknaTypa ankaHOB M aJKWJIbHBIX 3amectuteneil. du3nyeckue CBOKCTBA
AJIKaHOB. AJIKaHbl B IPUPOJIE.

Jlekums, ypok. Xumuueckue cBoicTBa ainkaHoB. Peaknuu SR-tuna: ranorenuposanue (padotsr H.
H. CemenoBa), Hurposanue no KonoBasioBy. MexaHu3M peakiMy XJIOpUPOBaHUS alKaHOB. Peakiuu
JNETUIpUPOBAHUS, TOPEHUS, KaTAIMTUYECKOIO0 OKUCIEHMS ajJKaHOB. KpEeKUHI alkaHOB, pa3jiHuHbIE
BUJIbI KPEKMHIa, IPUMEHEHHE B NPOMBIIITIEHHOCTU. [IMpoau3 U KOHBEpCcHUs MEeTaHa, U30MepU3aLus
QJIKAHOB.

Jlekuus, ypok. [IpumeHeHre W criocoObl moiydeHusl amkaHoB. OOJacTH NMPUMEHEHHS ATKAHOB.
ITpoMbIlIUIEHHBIE CITOCOOBI MOJYYCHUST ANTKAHOB: MOJYYCHUE W3 MPHUPOIHBIX HCTOYHHKOB, KPEKHUHT
napauHOB, IMOJYyYCHHE CHHTETHYECKOro OCH3WMHA, Ta3Hu(UKaIMs YIis, TUAPUPOBAHHE AaJIKAHOB.
JIabopaTopHbIe CHOCOOBI MOJNYYCHUsT AIKAHOB: CHHTE3 Biopiia, 1eKapOOKCHIMPOBAHUE, THIAPOJIH3
KapOw1a ATFOMHUHHS.

Jlekuus, ypok. L{uknoankansl. 'oMonorndeckuii psj 1 HOMEHKIIATypa MHUKIOAJIKAHOB, WX OOIIas
dopmyna. IlonsTHe 0 HanpsHKEHUK LUKIA. M30Mepus MUKIOAIKAHOB: MEXKIIACCOBast, YIIIEPOAHOIO
ckenera, reomerpuyeckas. [lomyueHume W (uU3MUECKHE CBONCTBA IUKIOAIKAHOB. XHUMHYECKHE
CBOMCTBa LUKJIOaNKaHOB. Crien(uka CBONCTB HUKIOAIKAHOB C MaJbIM pa3MepoM LiuKia. Peakiuu
IIPUCOECIUHEHMS U PAJUKATIBHOTO 3aMEIICHUS.

JlabopaTopHoe 3ansiTue. M3roromieHue Mmojeneli MOJIEKYJ ajJKaHOB M TrajOreHaJKaHOB.
Wzrorosnenune napadguHupoBaHHON Oymaru, UCIbITAHHE €€ CBOWCTB: OTHOLICHMS K BOJAE U XKHUpaM.
OO6napykeHue BOJIbI, Ca)XH, YIIEKUCIOro rasa B NPOAYKTaXx ropeHus cseud. O3HAKOMIIEHHE CO
CBOWCTBAaMHM TBEpIbIX Mapa(UHOB: IUIABJICHUEM, PACTBOPUMOCTBIO B BOJE U OPraHHMYECKUX
PacTBOPUTEIIAX, XUMUYECKOW MHEPTHOCTHIO (OTCYTCTBUEM B3aMMOJEHCTBHS ¢ OPOMHOM BOJOM,

pacTBOpaMH IepMaHraHata Kajaus, TMAPOKCUIa HAaTpUs U cepHOM kuciotel). Iloxydyenue merana u
M3YYEHHUE €r0 CBOWCTB: TOPEHMsI, OTHOLIEHHsI K OpOMHOI BOJIE M pacTBOPY IIEpMaHIraHara Kajausl.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIIUXCA

IIpuMepHasi TeMaTHKA BHEAYANTOPHBIX CAMOCTOSITEILHBIX PadoT:

1. HaxoxieHue B mpupo/ie, COCTaB U (U3HUYECKUE CBOMCTBA HE(TH.

2. TOIIMBHO-3HEPreTHYECKOe 3HAYCHHE HE(TH.

3. OcHOBHbIE HAMPABJICHHS UCTIOIB30BAHMS KAMEHHOTO YIJISI.

4. KokcoBaHHe KaMEHHOTO YIJIsl, BAYKHEUIIIME MPOAYKTHI 3TOrO MpoIiecca: KOKC, KaAMEHHOYTOJIbHasI
cMoJ1a, HaJCMOJIbHAs BOJA.

Tema 1.3.
I9THJIEHOBBIE U
JHEeHOBLIE
YIJ1eBOIOPOAbI

Jleknusi, ypok. ['oMosOTHYEeCKUN Psii aTKEHOB. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl STHJICHa M alKeHOB. ['oMmonoruueckuil psn v obmas ¢opmyna aiakeHoB. Mzomepus
STUJICHOBBIX YTJIEBOJOPOAOB: MEXKKIIACCOBas, YIVIEPOJHOIO CKEJIETa, IOJOKEHHUsS KPaTHOM CBS3H,
TCOMETPHUUCCKAA. OCO6€HHOCTI/I HOMCHKIJIATYPbI 39TUJICHOBLIX YIJICBOAOPOA0B, HA3BAHHA BaKHEHIITX




panukanoB. u3nyeckne CBOWCTBA aJTKEHOB.

Jlekuus, ypok. XuMU4eckue CBOMCTBA alIKeHOB. DIEKTPO(PUIBHBIN XapaKTep peakiuii, CKIOHHOCTb
K peakuusM MPHUCOSANHEHUS, OKHCIeHUus, mnonuMepuzanuu. [IpaBuno MapkoBHHKOBA U €ro
AJIEKTPOHHOE O00OCHOBaHME. Peakiuu TrajoreHupoBaHus, T'MAPOraJOreHUpPOBaHMs, TUApaTaluy,
ruapupoBanusa. Mexanusm AE-peakuuii. [lonarue o peakiusx nonuMepusanuu. ['opeHre aaKkeHOB.
Peakiuu okuciieHUs B MSATKHUX W KECTKHX ycJoBHsX. Peakuust Barnepa u ee 3HaueHnue st
oOHapyKeHHs HellpeIeIbHbIX YTIE€BOA0POIOB, TOTYyYEHUS TITHKOJIEH.

Jlekuus, ypok. IIpuMmeHeHHEe UM CIOCOOBI TIONYYEHHUs QJKCHOB. VICmoOnIp30BaHUE BBICOKOM
PEaKIMOHHON CIIOCOOHOCTH aJIKCHOB B XMMHYECKON MPOMBIIIICHHOCTH. [IpuMeHeHne STHiIcHa U
nponuieHa. [IpoMblieHHbIe cIOCOObI MOTYYeHHs AIKEHOB. Peakiuu erupupoBanust U1 KPEKUHTa
aikeHoB. JIabopaTtopHsbie CrIOCOObI MOTYyUYEHUS aJTKEHOB.

Jlekums, ypok. Ankanuensl. [lonsatue u knaccudukanuss JUEHOBBIX YIJIEBOJOPOIOB 10 B3aUMHOMY
PacCIONIOKEHUIO KPAaTHBIX CBsizel B Mosiekyjie. OcoOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUSI COMPSDKEHHBIX TUEHOB. [loHsTHE O T-31eKTpoHHON cucteme. HoMeHknatypa AMEHOBBIX
yraeBo10poaoB. OCOOEHHOCTH XUMUYECKIX CBOWCTB COMPSIKEHHBIX JUEHOB KaK CIEICTBUE HX
IEKTPOHHOTO cTpocHms. Peakuwmu 1,4-npucoequnenus. Ilomumepusarus gueHoB. CrocoOsI
MOJTyYeHHUsl AUEHOBBIX yriieBoopoaoB: padotsl C. B. Jlebenesa, neruaprupoBaHie aJKkaHOB.

Jlekumsi, ypok. OCHOBHBIE MOHSTHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHM (Ha mpuMepe
IOPOAYKTOB MOJUMEPHU3ALMHM AJIKEHOB, aJKaJMEHOB M UX TaJOreHIIPOM3BOJAHBIX). MoHOMeD,
NIOJINMEP, PEaKUWs IOJMMEPU3aLMK, CTENEHb IIOJUMEPU3aLHUK, CTPYKTYpHOE 3BEHO. THIIbI
IIOJIMMEPHBIX LENEH: JIMHEHHbIE, pa3BETBICHHbIE, cHIMTbIE. [loHATHE O CTepeoperyspHbIX
nosmMepax. Ilonrmepsl TepMOIIIaCTUYHBIE U TEPMOpPEAKTUBHBIE. [IpencraBienne o miactMaccax u
anacromepax. [losMATHIIEH BBICOKOIO W HM3KOIO JABJICHMS, €ro CBOWCTBA U IIPUMEHEHHUE.
Karaimmszaropsr  Iluriepa -  Harra.  [lonunponmiieH, ero IpUMEHEHHE U CBOMCTBA.
I"anorenconeprkamue noaumepsl: TeIoH, NOIUMBUHWIXIOpU. Kaydykn HaTypanbHbIA 1
cuarerndeckue. ComnonumMeps! (OyTagueHCTUPONBHBINA KaydyK). Bynkanuszanus xaydyka, pesuHa U
500HMUT.

JlabopaTopHoe 3aHsiTHe. OOHapYXKCHUE HETIPEACTBHBIX COSAMHCHHUI B KEPOCHHE, CKUTIHIAPE.
O3nakomiieHHEe ¢ 00pa3liaMu MOJIMATHIICHA U MOJUIponuiieHa. Pacro3naBanue 00pas3IioB alKaHOB
asikeHoB. [lonydyeHne sTuiieHa JAeruaparauei 3TUIOBOro cnupTa. B3anmoaelcTBie dTUIICHA C
OpOMHOI BOJIOH, pacTBOPOM TiepMaHTaHara Kaiaus. CpaBHEHUE TUIAMEHH 3THJICHA C TUIAMEHEM
npeJeNbHBIX YIIICBOJOPOIOB (MeTaHa, MPOIaH-0yTaHOBOW CMECH).

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA




JlomamiHee 3agaHne:

[IpopaboTka KOHCTIEKTa 10 OCHOBHBIM BOIIPOCAM:
«[IpuMeHeHHE U OTyYEHHUE aJTKEHOBY,

«OtaenbHblE IPEACTaBUTENH (ITUIIEH, IPOIIUIIEH)»,
«Ankaauensl (AuojedUHBI) UX OCOOCHHOCTH U TPUMEHEHHUEY,
«IIpupoaHBIA KayqyK».

Tema 1.4. Jlekums, ypok. ['omonorndyeckuil psij ajikWHOB. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
AneTH/IeHOBbIe | allETUJICHA U JIPYTUX ajJKUHOB. ['oMosormueckuil psa u obmas ¢opmyna ankuHoB. HomeHknaTypa
YIJICEBOJOPOAbI | allETUJICHOBBIX YIieBOAOPOAOB. M3oMepust MexkiiaccoBasi, YrJIE€pOJHOTO CKEJeTa, MOJIOKEHUS

KpaTHOM CBSI3H.

Jlekuus, ypok. XuMHuUeCKHME CBOICTBa M IpUMEHEHUE alKUMHOB. (OCOOEHHOCTH peakiuii
IIPUCOCIMHEHMS 110 TPOWHOW yruepoxd-yriieponHod cBs3u. Peaknusa Kydeposa. [Ipasuiio
MapKOBHUKOBa NMPUMEHUTENIBHO K aneTwieHaM. [loaBMXKHOCTh aToma BoJopoja (KUCIOTHbBIE
cBoiicTBa ankuHOB). OkwucieHue ankuHoB. Peakums 3enuHckoro. IIpuMmeHeHMe aneTUIEHOBBIX
yraesonopoaos. IlonuBrHunanerar.

Jleknus, ypok. Ilomyuenne ankunoB. [lonmyuenue amerwiieHa MUPOIM30M METaHAa M KapOUIHBIM
METOJIOM.

JlabopaTopHoe 3ansiTHe. V3roTOBIEHNE MOJIENIEN MOJIEKYJT AIKUHOB, UX H30MEPOB.
CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

IIpumepHas TeMaTHKA BHEAYIUTOPHBIX CAMOCTOATEIbHBIX PadoT:

1. Sp-rubpunuzanus, roMOJIOTHYECKUN PsiJl, U30MEPUS U HOMEHKJIATypa; CBOMCTBA, IPUMEHEHUE U
IIOJIyYEHUE.

2. KucnotHble CBOMCTBA aJIKMHOB.

Tema 1.5. Jleknusi, ypok. I'oMmonorumdyeckuid psj apeHoB. beH3onm kak mpencraBuTenb apeHoB. Paseurthe
ApoMaTuyecKH | IpeICTaBlIeHU O cTpoeHur OeH3oia. CoBpeMEHHbIE TMpeACTaBiIeHUS 00 JJIEKTPOHHOM U

e IPOCTPAHCTBEHHOM CTpOoeHHH OeH3ona. OOpa3zoBaHME apOMATUYECKOH T-cucTeMbl. ['omosorn
yriieBoaopoabl | OeH307a, UX HOMEHKIATypa, obmas dopmyna. HomeHkmaTypa uis JU3aMENICHHBIX MPOU3BOIHBIX

OeH307a: OpTO-, MCTA-, I1APA-PACIIOJIOKCHHUC 3amecTtuTencii. Pu3ndyecKkne CBOMCTBA ApCHOB.

Jlekuus, ypok. XvMU4YecKkue cBOWCTBa apeHOB. [IpuMepsl peakiuii 31eKTpOPUIBHOTO 3aMEIICHUS:
TaJIOTCHUPOBAaHMS, ankuiaupoBaHus (karanm3atopel @pupenss — Kpadrea), wHuTpoBaHUS,
cynbhupoBanus. Peakiuu ruipupoBaHus U NpUcOeIMHEHUs xjiopa K O6eHzony. OcobeHHOCTH
XUMHYECKUX CBOMCTB IOMOJIOroB OeH3osia. B3auMmHOe BiMsSIHME aTOMOB Ha IPUMEpPE TOMOJIOIOB
apeHoB. OpueHnTanus B peakuusax 3ekrpodunsHoro 3amemienus. OpuentanTsl [ u Il poxa.

JIeKIII/Iﬂ, YPOK. HpI/IMeHCHI/IC U IIOJIy4YCHHUC AapCHOB. HpI/IpOI[HBIe HCTOYHUKHN apOMAaTHYCCKHX
YrieBogopoaoB. ApOMaTI/ISaI_[I/IH AJIKAHOB M IUMKJIOAJIKAaHOB. AJ'IKI/IJ'II/IpOBaHI/IC OeH30:a.




CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCS

JlomamHee 3a1aHue:
TToaroroBka cooOILIEHMIT IO TEMAM:
«Cunte3 Opunensa-Kpadrca. ['eHeTnyeckue cBsi3u MEXy OTIEIbHBIMU KJIaCCaMU YTII€BOOPO/IOB.

Tema 1.6.
IIpupoaubie
HCTOYHHUKU

YIJIEBO/IOPO/I0B

Jlekuus, ypok. Hedrts. Haxoxnenue B mnpuposae, coctaB M (usMyeckue cBOICTBa HEPTH.
TonnuBHO3HepreTrueckoe 3HaueHue Hedtu. [Ipomblinennas nepepabotka HedTH. PexTuduxanns
HeTH, OCHOBHBIC (pakum ee pasJeleHus, HX HWCIOoJb30BaHWE. BropuuHas mnepepaboTka
HeQTenpoayKToB. PekTudukanus MazyTa npu yMeHbIIEHHOM JaBiieHuu. Kpekunr HedrenpoaykTos.
Paznuuneie Buapl kpekunra, padotsl B.I.1llyxoBa. M3omepu3zamnus ankaHOB. AJTKWIMPOBAHUE
HenpeieIbHbIX YIiIeBo10po10B. Pudopmunr Hedrenpoaykros. KauecTBo aBTOMOOMIBHOTO TOILINBA.
OxTaHOBOE YHCIIO.

Jlekuus, ypok. Ilpuponusiii 1 nmonytHelld HedTsHON Tazbl. CpaBHEHHE COCTaBa MPUPOJHOTO U
IIOIIyTHOI'O T'a30B, MX IPAKTUYECKOE UCIIOJIb30BaHUE.

Jleknusi, ypok. Kamenusiii yronb. OCHOBHBIE HaIpaBiICHUS HCIIOIB30BAHUSA KAaMEHHOTO YTJIs.
KokcoBanune kamMeHHOro yris, BaKHEHIIME MPOAYKTbI 3TOTO MpOLEcca: KOKC, KAMEHHOYrOJIbHas
cMoJ1a, HajacMoibHas Boja. CoelMHEHHUs], BbIIEIsEMble U3 KaMEHHOYTOJbHON cMOJIbl. [IpoayKThl,
MOJTy4yaeMble U3 HAJCMOJIbHON BOJBL. DKOJIOTHUECKHUE aCIeKThl JOOBIYM, epepaboTKu U
WCIIOJIb30BaHMS TOPIOYHUX UCKOTIAEMBIX.

JlaboparopHoe 3ansitne. Onpe/esicHre HAIMYUS HEPEICIbHBIX YIIICBOAOPOIOB B OCH3MHE U
KepocuHe. PacTBOpUMOCTD pa3iudHbIX HePTEPOAYKTOB (OCH3MHA, KEPOCUHA, AU3EIBHOTO TOILINBA,
BaselnHa, napaguHa) Apyr B Apyre.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCS

I[IpumepHasi TeMaTHKA BHEAYTUTOPHBIX CAMOCTOSITEIbHBIX Pa0OT:
1. [TpuponaHbIil ¥ TOMYTHBINA HEPTSIHOU ra3bl, He(PTh, Yroib.
2. Ileperonka HeTH U KPEKUHT HEPTEPOIYKTOB, IPUMEHEHHE HEPTEIPOTYKTOB

Tema 1.7.
I'mapoxkcuIbHbBI
€ coeIuHeHus

Jlekuusi, ypok. CtpoeHue u kinaccudukauus crnuptoB. Kiaccuduxamus couproB Mo TUITY
YIJIEBOAOPOJAHOTO pajivKajia, YKCIy THAPOKCHIIBHBIX TPYII U THITy aTOMa yriiepoja, CBSI3aHHOTO C
THIPOKCHIIBHON TPYIIION. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE THAPOKCWIIBHON TPYIIIIEI.
BnusiHue ctpoeHHs CiMpTOB Ha MX (hU3MYECKHE CBOMCTBA. MEKMOJIEKYIIsipHAs BOJAOPOIHAS CBS3b.
I'oMostoruueckuii psii MPeAETBHBIX OTHOATOMHBIX CITUPTOB. M30MepHs 1 HOMEHKIIATypa aTKaHOJIOB,
ux obmas popmyia.

Jlekuusi, ypok. XWUMHUYECKHE CBOWCTBA alIKaHOJIOB. PeakmMoOHHAs CHOCOOHOCTH TMPEIeIbHBIX
OJIHOATOMHBIX clIUPTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTraHUYECKUX
coenuHeHUH, conepxkammx OH-rpymmy: KHCIOT, OCHOBaHWH, aM(OTEPHBIX COCIUHEHUU (BOJIEI,
cnupToB). Peaknuum, moaTBep)KIaroIMe KHCIOTHBIE CBOMCTBAa CHUPTOB. Peakuuu 3aMernieHus




TUAPOKCHIIBHOM TPYIIIBI. MeXMONEKysipHas Jeruaparaius CliupToB, yCIoBUs 00pa3oBaHus
npocTeix 3QupoB. CroxkHbie >(UPHI HEOPTraHUYECKUX U OPraHUYECKUX KHUCIOT, peakiuu
srepudukanmu. OKUCICHHE U OKHCIUTEILHOE JETUIPUPOBAHKE CITUPTOB.

Jlekuus, ypok. CriocoObl MOXy4YCHHS CIIUPTOB. [ MAPOJIN3 rajoreHakaHoB. [ uaparanus aakeHOB,
yCJIOBHS €€ MpoBeAieHus. BoccTaHoBeHEe KapOOHMIBHBIX COCIMHEHHIA.

JIeKIII/Iﬂ, YPOK. OTI[GJ'ILHBIG npeaACTaBUTCIU AJIKAHOJIOB. MeTaHOJ'I, €ro NpOMBIIIJICHHOC ITOJIYUCHUC
U IPUMCHCHHUC B ITPOMBIIIJIICHHOCTH. buonornueckoe HeﬁCTBHe MCTaHOJIa. CHGHI/IQ)I/IHGCKHG CII0COOBI
MMOJIYYCHU S 3TUJIOBOT'O CIIMPTA. Ddu3noa0rudecKoe HeﬁCTBHe 9TaHOJIa.

Jleknusi, ypok. MHoroatoMHsle cnupThl. M30Mepuss M1 HOMEHKJIATypa IPEACTABUTENIEH IBYX- U
TPEeXaTOMHbIX CcHUPTOB. (OCOOEHHOCTH XUMHUYECKHMX CBOMCTB MHOIOATOMHBIX CIHMPTOB, HX
KauecTBEHHOe oOHapyxeHue. OTAeNbHbBIC MPEACTABUTEIN: dTHICHTIINKOIb, TIIUIEPHH, CIIOCOOBI MX
II0JIy4€HUs, IPAKTUYECKOE IPUMEHEHUE.

Jlekuus, ypok. @eHoi. DIeKTpOHHOE M POCTPAHCTBEHHOE CTpoeHue (eHosa. B3anmHoe BiausHUE
apOMaTUYECKOTrO KOJIbLIA M THAPOKCHIIBHOW TpymIbl. XUMUYECKHE CBOMCTBA (peHosa Kak (GpyHKIUSL
€ro XUMHMYECKOro CTpoeHus. bpomupoBanue QeHona (KauecTBEHHas peaklus), HUTPOBAHUE
(mMMKpUHOBas KUCJIOTA, €€ CBOMCTBA M mpuMeHeHue). OOpa3oBaHUE OKpAIIEHHBIX KOMIUIEKCOB C
nonom Fe3+. [Ipumenenue denona. [onyuenue ¢peHona B pOMBIIITIEHHOCTH.

JlaGopaTopHoe 3ansTHe. PexTudukamnys cMecu 3tanon - Boga. OOHapyKeHHe BOIBI B a3€0TPOITHOM
CMCCH BOABI U 3THJIOBOI'O CIIUPTA. I/IsyquI/Ie pPacCTBOPUMOCTU CIIMPTOB B BOJC. Oxuciienue CIIMPTOB
Pa3IUYHOTO CTPOCHUSI XPOMOBOM cMechio. [lomyuenne nuatunosoro s¢upa. [loxydenue riouunepara
MeJu.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

JlomamiHee 3agaHne:
[ToxroroBka coOOMICHHIA TIO TEMaM:
«CtpoeHue, CBOICTBA, B3aUMHOE BIUSHUE aTOMOB B MOJIEKYJIE, CIA0OKHCIIbIE CBONCTBA
denomna (kapOOJIOBOM KHCIIOTHI)»,
«[Ipumenenue u nomyueHue GeHoIa»,
«3ammTa OKpyKarIiel cpeapl OT PEHOTBLHOTO 3arPSI3HCHUS.

Tema 1.8.
Anbaeruanl U
KeTOHDI

Jlekuus, ypok. ['oMonornueckue psapl aubIeruioB U KeToHOB. lloHATHe O KapOOHMIBHBIX
COEIMHEHUSX. DIEKTPOHHOE CTPOCHUE KapOOHUIIbHOU Tpymmbl. Mi3oMepus 1 HOMEHKIaTypa
aJIbACTUIOB U KeTOHOB. Du3nyeckre cBOMCTBA KapOOHUIIBHBIX COCAMHEHUM.

Jlekuus, ypok. XuMHu4YecKre CBOMCTBA albICTHIOB M KETOHOB. PeaknnonHas crocoOHOCTH
KapOOHMJIBHBIX COEIMHEHMH. Peakuuum OKHMCIeHMs albJeruioB, KaueCTBEHHbIE pPEaKLUU Ha
JIBJETUAHYIO rpyniy. Peakunu nonukonaeHcanuu: oopasoBanue GpenonroGpopmarbIeruIHbIX CMOI.

Jlekuus, ypok. [Ipumenenne u noixydeHue KapOOHMIBHBIX coeaMHEHUH. [IpuMeHenne anbpaeruios




U KETOHOB B OBITY W MPOMBIIIJICHHOCTH. AJNBAETHABI U KETOHBl B mpupone (3bupHbE Macina,
dbepomonnl). [TonyyeHne kapOOHUIBHBIX COSTUHEHUI OKUCIEHUEM CIIUPTOB, THApATAIe allKMHOB,
OKHUCJICHHEM YTJIeBOI0poA0B. OTAeNbHbIE MPEACTABUTEIN AJIbJETHIOB U KETOHOB, CHelUpUuIecKie
CIOCOObI X MOTYYEHHS U CBOICTBA.

JlabopaTopHoe 3ansitue. OKHCIEHHE 3TaHONA B JTAHAJIb PACKAJIEHHON MEIHON IPOBOJIOKOMH.
ITonyuenne ¢enonodopmanbaernHoro monuMmepa. Pacno3HaBaHue pacTBOpa ameToHa |
dopmanuna. M3yueHne BOCCTaHOBUTEIbHBIX CBOMCTB allbJIETU/IOB: PEAKIIMS «cepeOpsIHOTrO 3epKaliay,
BoccTraHoBieHne ruapokcuna menu (II). BzammoneiictBue ¢opmanpaeruiga ¢ TUAPOCyIbHUTOM
HaTpUs.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCS

JdomamHee 3aganue:

[ToaroroBka cooOIIeHHii IO TeMe:

«CBoiicTBa, NpPUMEHEHHE U IMIOJyYCHHE MYpPaBbUHOTO (METaHalig) W YKCYCHOro (3TaHajs)
AJIbJICTHIOB
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Tema 1.9.
KapG6oHnoBrbie
KHCJIOTHI H HX
NPOU3BO/IHbIE

Jlexknusi, ypok. ['oMo0ornyeckuii psj mpeAeibHbBIX OJITHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loHsTHE O
KapOOHOBBIX KHCJIOTaX M MX KiIaccu(pukamms. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUIIbHOM rpynmbl. ['oMonoruueckuii psij mpeaeibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT,
WX HOMEHKJIAaTypa U u3oMepus. MexMOJIeKyIIpHbIE BOJIOPOIHBIE CBSI3M KapOOKCUIIBHBIX TPYIII, X
BJIMSIHUE HA (hU3HYECKHEe CBOMCTBA KApOOHOBBIX KHUCIIOT.

Jlekumsi, ypok. XuMHUYECKHE CBOWCTBA KapOOHOBBIX KHUCIOT. Peakuuu, WUIIOCTPUPYIOIIHE
KHUCTIOTHBIE CBOMCTBAa M WX CPaBHEHHE CO CBOWCTBaMU HeOpraHmdeckux Kuciaor. OOpa3oBaHue
(YHKIMOHATIBHBIX TPOU3BOAHBIX KAPOOHOBBIX KHCIOT. Peakuuu stepupukanin. AHTUIPUIBI
KapOOHOBBIX KUCIIOT, UX MOJIyY€HUE U IPUMEHEHHE.

Jlekuus, ypok. CriocoObl monyueHus: KapOOHOBBIX KHUCIOT. OTHeNbHBIE NPEACTaBUTENH M HX
3HaueHue. OOmue CcrnocoObl MOMYYCHHS: OKHCIICHHWE AaJKaHOB, AJIKCHOB, IMEPBUYHBIX CIHPTOB,
albACTUIIOB. BakHelme mpencTaBUTeNId KapOOHOBBIX KHCJIOT, WX OWOJOTHYECKas poJib,
cnenuduyeckne CrocoObl TOJYYECHHs, CBOHCTBA W TPUMEHEHHE MYpPaBbUHOW, YKCYCHOM,
NMaJJbMUTUHOBOW U CTE€APUHOBOM; aKPUJIOBOM W METAKPUJIOBOM; OJIEMHOBOM, JIMHOJEBOU U
JIMHOJIEHOBOM; IIaBeJIEBO; OEH30HHOI KHUCIIOT.

Jlekuus, ypok. Crnoxusie 3¢upbl. CTpoeHHE U HOMEHKJIATypa CIOXKHBIX 3(PUpPOB, MEXKKIaccoBas
u3oMepusi ¢ KapOOHOBBIMH KuciaoTaMu. CrocoObl MONydeHHUs CIOXKHBIX 3(QupoB. OOpaTUMOCTbH
peakuuu dTepuduKanui U (HaKTOphl, BIUSIONME HA CMEIICHHE paBHOBecHs. OOpa3oBaHUE CIIOKHBIX
nonuddupos. [lommstunenrepedranar. JlaBcan kak npeacTaBUTENh CHHTETHUYECKHX BOJOKOH.
XVMHUYECKUE CBOKWCTBA M MPUMEHEHHE CIIOKHBIX A(DUPOB.

Jlekuus, ypox. XXupser. XKupsl kak crnoxxabie 3¢ups! rimunepuna. KapOoHOBBIE KHCIOTHI, BXOASIINE B




COCTaB KHUPOB. 3aBHCHUMOCTh KOHCHUCTCHIIMU KUPOB OT UX COCTaBaA. XHUMHUYECKHE CBOMCTBA JKHUPOB:
Tuapojan3, OMbIICHUC, TUAPHUPOBAHUC. buonornueckas PpOJIb XHUPOB, UX HCIIOJIB30BAHUC B 6HTy n
IMPOMBIIIJICHHOCTH.

Jlekuus, ypok. Conu xkapOOHOBBIX KUCIOT. Mbuta. CiocoObl MoJyueHus: cojeil: B3auMOJeicTBIE
KapOOHOBBIX KHCJIOT C METaJJIJaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAHHSIMH, COJISIMHU; IICIOYHOM
TUAPOIIN3 CIOXKHBIX 3QUpoB. XUMHUECKHUE CBOICTBA COJei KapOOHOBBIX KHCIIOT: THAPOIIN3, PEAKIIII
MOHHOTO 0OMeHa. Mblia, CYIIHOCTh MOOIIETo AeicTBUs. OTHOIIEHHE MbLIIAa K JKECTKOUM BOJE.
Cunrerndeckue Moromiue cpeactsa - CMC (neTepreHTsl), UX NPEUMYIIECTBA U HEAOCTATKH.

JlabopaTopHoe 3ansiTHEe. B3anMonelicTBHE pacTBOPa YKCYCHOM KHCIIOTBI C MAarHUEM, OKCUIOM
nuHKa, ruapokcuaom xenesa (I1I), pactBopom kapOoHata kanus U creapara Kaiaus. O3HaKOMJICHHE
¢ oOpazuamu ciaokHbIX 3¢upoB. OTHOILIEHHUE CIIOKHBIX 3()UPOB K BOJIE U OPraHUYECKUM BEIIECTBaM.
BriBeieHue KUPHOTO TSATHA C IOMOIIBIO CIIOKHOTO 3(upa. PacTBOPpUMOCTB JKHUPOB B BOJIE H
OpraHMYECKUX pacTBopuTeisax. CpaBHEHNE MOIOIIMX CBOMCTB X03siicTBeHHOro Mbuia u CMC B
KEeCTKOM Bojie. PacTBOpUMOCTH pa3n4HbIX KApOOHOBBIX KUCJIOT B Boje. B3aumoeiicTBue ykcycHoi
KUCIIOTHI ¢ MeTaiiamu. [lonydyenue n3oamMuinoBoro 3¢upa ykcycHoi kuciaotsl. CpaBHEHHE CTEIIECHU
HEHACBIIIEHHOCTH TBEPOr0 U XKUAKOro xKUpoB. OMbuieHHE kupa. [loyueHne Mblia U U3y4eHUE ero
CBOWCTB: IEHOOOPA30BaHMsl, PeaKLUii HOHHOI'O OOMEHa, THAPOJIN3a, BbIAEICHUS CBOOOIHBIX KUPHBIX
KHCJIOT.

CAMOCTOASATEJIBHASA PABOTA OBYYAIOIIIUXCSA

JdomamHee 3axanue:

[ToaroroBka cooOIIeHUii IO TeMe:

«OTnenbpHbIe MPEICTABUTENH, HX OCOOCHHOCTH, IPUMECHECHHE H TOJTYYCHHE (MypaBbHHAs, YKCYCHAs,
OeH301iHas1, CTeapUHOBAs], OJICMHOBAsI KUCIIOTHI)».

Tema 1.10.
YriaeBoanl

Jleknus, ypok. [lonstue 06 yrnesonax. Knaccudukanus yriieBogoB. MoHO-, IU- U TTOJIUCAXaPH/IBL,
HpeIlCTaBI/ITeJII/I Ka)KIlOI\/JI prnHI)I erIeBOLIOB. BI/IOJIOFI/I‘-IGCKaH pOJ'II) er'IeBOI[OB, HUX 3HAYCHUC B X KU3HU
JejI0BeKa 1 00IIecTBa.

Jlekumusi, ypok. Monocaxapuabl. CTpoeHHME UM ONTHYECKAs H30MEPHUs MOHocaxapunos. Mx
KJaccu(uKalus Mo YUCly aTOMOB yriiepoJa U Ipupojae kKapOooHMIbHOU rpymnibl. @opmyssl Ouiepa
u Xeyopca Juist ©300pakeHus1 MOJIEKyJI MOHOcaxapuaoB. OTHeceHne MoHocaxapuaoB K D- u L-psny.
Baxwneiimme npencraBuTea MOHO3. [110KO3a, CTpOeHHME €€ MOJIEKYJbl U (U3MUECKHue CBONCTBA.
Tayromepusi. XMMUYECKHE CBOWCTBA TIFOKO3BI: PEAKIMH IO AJIBJETHIHON rpymme («cepeOpsHoro
3epKaja», OKUCIEHUE a30THOM KUCIIOTOM, ruapupoBaHue). Peakiuy riaroko3bl Kak MHOIOATOMHOTO
CIUpTa: B3aUMOJIEHCTBUE TIJIIOKO3bl ¢ rujpokcugoM menu (II) mpum komMHATHOM TeMmmeparype H
HarpeBaHuu. PaznuuHble TUNBI OpoXKeHMs (CIUPTOBOE, MOJOYHOKHcioe). [1oko3a B mpupone.
buonoruueckas posb M npUMEHEHHE TOKO3bl. DpykTo3a Kak H30Mep TIJoKo3bl. CpaBHEHHE




CTPOEHHUSI MOJIEKYJbl U XHMHYECKHUX CBONCTB INIIOKO3bI M (QpykTO3bl. DpyKTO3a B NMPUPOJAE U €€
6uonornyeckas posb. I[lenTo3sl. Pubo3a u ne3okcupubo3a Kak NpeiCTaBUTENN ajlbJIONEHTO3.
CtpoeHue MOJIEKYJI.

Jlekumsi, ypok. [lucaxapuapl. Ctpoenue nucaxapuaoB. Crnoco0 COUIEHEHHS IUKIIOB.
BoccranasnuBaronye 1 HEBOCCTaHABIMBAIOIINE CBOMCTBA JIUCAXapU/IOB KaK CIICICTBUE COUICHCHHUS
nukia. CTpoeHHEe 1 XMMHUYECKHE CBOMCTBA caXxapo3bl. TEeXHOJIOTMYECKHE OCHOBBI ITPOMU3BOJICTBA
caxapo3sl. JIakT03a U MaJIbTO3a KaK H30MEPhI Caxapo3bl.

Jlexknus, ypok. I[Tomucaxapunel. Obiiee crpoeHue nonucaxapuaoB. CTpoeHHE MOJIEKYIIbI Kpaxmalia,
aMuiIo3a M aMuJIONneKTHH. (DHU3MYecKre CBONCTBAa KpaxMmaya, €ro HaxOXXICHHE B NpUpONE H
Ouosnoruydeckas poiib. ['mukoren. Xumudeckue cBoiictsa kpaxmaina. CTpoeHUE 2JIEMEHTAapHOIO 3BEHA
LEJUTIONO03bl. BiusSHUE CTpOECHHS MOJMMEPHOW Lenu Ha (PU3NYECKHe M XUMHUYECKHE CBOWCTBA
[EJUTIONIO3bl.  [MOpoNn3 LeJuTiono3bl, 00pa3oBaHUE CIOXKHBIX AI(PHUPOB C HEOPraHWYECKHUMH U
oprannueckuMu kucioramu. [loHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM IIEJKE, BUCKO3E.
Haxoxxnenue B mpupojie u Oronorndeckast poib HeJTono3bl. CpaBHEHHE CBOMCTB Kpaxmania u
LEJUTIONIO3BI.

JlabopaTopHoe 3ansiTe. O3HaKOMIIEHHE C (PU3NYECKUMU CBOMCTBAMH TIIIOKO3BI (anTeuHast
yIIaKOBKa, TabneTKu). KHCIOTHBIN rUApOIN3 caxapo3bl. 3HAKOMCTBO C 00pa3IaMu MoJIMcaxapuIoB.
OO6Hapy>keHre KpaxMaia ¢ IOMOIIbI0 KaueCTBEHHOM peakiuu B Mefle, Xjiebe, Horypre, MaprapuHe,
MaKapOHHBIX M3IETHIX, Kpymax. Peakuus «cepeOpsHoro 3epkanay» TIOKo3bl. B3anmoneiicTBue
K036l ¢ Tuapokcuom Mmenu (II) mpu paznuunbix Temneparypax. [eiicTBue amMMuayHOTO
pacTBopa okcua cepedpa Ha caxaposy. OOHapyXeHHe JTaKTO3bl B MoJioke. JleficTBue Hona Ha
Kpaxmai.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

IIpumepHasi TeMaTHKA BHEAYTUTOPHBIX CAMOCTOSITEIbHBIX Pa0OT:

1. Monocaxapunpl: pubo3a, Ae30KkcHpuO03a, TII0KO3a, (PYKTO3a - CTPOCHHE, CBOMCTBA,
Ouosoruyeckast poJib, IPUMEHEHUE U MOIyYECHHUE.

2. luknuyeckue u OTKPHIThIE (POPMBI MOJIEKYJ MOHOCAXaPHIOB.

Tema 1.11.
AMMHHBI,
AMHHOKHCJIOTHI
, 0eJaKn

Jlekuus, ypok. Knaccuduxarus u uzomepusi amuHoB. [lonsitue 06 amunax. [lepBuunsie,
BTOpUYHBIC U TpeTHUUHble aMuHbI. Kiaccudukanus aMuHOB MO THUITY YIJIEBOAOPOJHOTO pajuKaia u
YUCIly AMHHOTPYII B MOJEKyJe. [ OMOJNOTHYECKUE psbl MPEACTbHBIX aIu(paTHYECKUX W
apoOMaTHYECKNX aMHUHOB, H30MEpHsI U HOMEHKJIATYpA.

Jlekuus, ypok. XUMHYECKHE CBOMCTBA aMUHOB. AMHUHBI KakK OPraHMYECKHME OCHOBAHMS, HUX
CpaBHEHHE C aMMHUAKOM M APYTMMU HEOPTaHMYECKUMHU OCHOBaHUSAMH. CpaBHEHHE XMMHUYECKUX
CBOWCTB anu(paTUYeCKNX U apoMaTHYeCKux amuHOB. (OOpazoBaHue amHIOB. AHWIHHOBBIC
kpacutenu. [loHATHE O CMHTETHYECKHMX BOJIOKHAX. [losMamMuapl M MOJMAMHUAHBIE CHUHTETUYECKHE




BOJIOKHA.

Jlekuus, ypok. IIpumenenue u nonydenue amunoB. [Tonydenune amunoB. Pa6otst H. H. 3ununa.

Jlekuus, ypok. AMUHOKHCIOTHL. [loHSATHE 00 aMUHOKHCIIOTaX, WX KJIacCH(HUKAIMs U CTPOCHUE.
Ontuueckasi u3omepusi o-aMUHOKHUCIOT. HoMeHknarypa aMuHOKUCIOT. JIBOMCTBEHHOCTh KHUCIOTHO-
OCHOBHBIX CBOWCTB aMHHOKHCIOT M €€ MPUYMHBI. bumonspHeie HMOHBI. Peakuuu KOHIEHCAIIUH.
[Mentunnas cBsi3b. CHHTETUYECKUE BOJIOKHA: KampoH, 3HaHT. Kitaccudukanus BosokoH. [lonydeHne
AMUHOKUCIIOT, UX IPUMEHEHUE ¥ OMOJIOTHYecKas (PYHKITHSL.

Jlekums, ypok. benku. benku kak npupoausie noiaumepsl. [lepBuuHas, BTOpuYHas, TpETUYHAS U
YeTBepTUYHASI CTPYKTYpbl OenkoB. OuOpusuispHbie U TI00yIsIpHbIe OelKu. XUMUYECKHEe CBOICTBA
0eNIKOB: ropeHue, AeHaTypalus, TuAposIn3, KayeCTBEHHbIE (IIBETHBIE) peakuuu. buonoruueckue
dbyHkIuM 0eIKoB, UX 3HaueHue. benku kak kommoHeHT nuiu. [IpoGnema GenkoBOro rojonaHus u
IIyTH €€ PELICHUS.

JladopaTopHoe 3ansTHe. 1I3roTOBIICHNE MIAPOCTEPKHEBBIX U 0OBEMHBIX MOJIENIEH N30MEPHBIX
amuHOB. PacTBopenue OenkoB B Bojie M uX koarymsmnus. OOHapyxeHue O0elka B KypUHOM SHIE U
Mmosioke. OOpa3zoBanue coseil anuianHa. bpomupoBanue anununa. O6pa3oBaHue coJiel IIHIHA.
[Tonyuenue meano# conu riunuHa. JleHarypanus 6enka. [[BeTHbie peakiuy OenKoB.

Tema 1.12.
A3oTcoaepakany
ue
rerepouMKJInie
CKHe
COeIMHEeHHUsI.
HyxkJienHoBbie
KHCJIOTHI

Jleknusi, ypok. HyknenHoBble KucnoThl. HyKIeMHOBbIE KHUCIOTBI Kak MPUPOJIHBIE MOJIUMEPHI.
Hyxneorunsl, ux crpoenue, npumepbl. AT® u AJI®, ux B3auMoInpeBpallleHue U POjib 3TOrO
npouecca B npupoxe. [lowarue JHK u PHK. Crpoenmne [IHK, ee nepBuuHas u BTOpUYHas
ctpykrypa. Paborer ®@. Kpuka u /. Yorcona. KomrieMeHTapHOCTh a30THUCTBIX OCHOBAHHIA.
Permmukanus JIHK. OcoGennoctu crpoenus PHK. Tumst PHK u ux Ouomornyeckue ¢GyHKIUU.
[Tonsatue o Tponunom kozae (komone). buocuuTes Oenka B >KUBOW KiETKE. |'@HHAss MH)XEHEpUs U
ouorexHonorus. TpancreHHble GOPMBI PACTEHUN U dKUBOTHBIX.

JIaﬁopaTopﬂoe 3aHsATHe. l3roroBneHne OOBEMHBIX U apOCTCPIKHCBBIX MOHeHeﬁ a30TUCTBIX
T'CTCPOIHKIIOB.

Tema 1.13.
buoaornyeckn
aKTHBHbIE
coeTHHEHHs

Jlexnusi, ypok. ®epmentsl. [TousaTre o pepMeHTax Kak 0 OHOJIOTHUECKUX KaTaau3aTopax OEIKOBOM
npupobl. OCOOCHHOCTH CTPOSHHSI M CBOWCTB B CPaBHEHHHM C HEOPraHMUYECKUMH KaTalli3aTOPaMH.
Knaccupukanus depmenToB. OCOOCHHOCTH CTPOCHHS M CBOHCTB (DEPMECHTOB: CEJICKTUBHOCTH H
3¢ (GEeKTUBHOCTh. 3aBUCHMOCTh aKTUBHOCTH (PEpPMEHTOB OT Temreparypel u pH cpenpl. 3HaueHue
q)epMeHTOB B 6I/IOJIOFI/II/I 1 MIPUMCHCHUC B ITPOMBIIIJICHHOCTH.

Jlekuus, ypok. Butamunsl. Ilonstie o Butammuuax. Mx xmaccudukanms u obo3znauenue. Hopma
notpebseHuss BUTaMUHOB. BonopactBopumsble (Ha mnpumepe ButamuHoB C, rpynnel B u P) u




KUpOpacTBOpUMbIE (Ha npuMepe BUuTaMuHoB A, D u E). ABUTaMHHO3bI, TUIIEPBUTAMUHO3BI U
TMIIOBUTAMUHO3BI, UX NIPO(UIAKTHKA.

Jleknusi, ypok. I'opmonsl. [loHsiTHE O TrOopMOHax Kak OWOJOTMYECKHM AKTHBHBIX BEIECTBAX,
BBIMOJHSIONINX JHIOKPUHHYIO PETYJSLHUI0 KU3HEAESITeIbHOCTH opranu3moB. Krnaccudukanus
TOPMOHOB: CTEPOH/IbI, TPOU3BOTHBIC AMUHOKHUCIIOT, MOJIHUITCTITUIHBIC U OCIIKOBBIE TOPMOHBI.
OtnenbHbIE NPEACTABUTENN: 3CTPAAUOI, TECTOCTEPOH, UHCYJIMH, aIPEHAIIUH.

Jleknus, ypok. JlekapcrBa. [loHsiTHE O JeKapcTBaX KaK XHMHOTEPAIIEBTUYECCKHUX Iperaparax.
Kpatkue ncropudeckue CBEACHHS O BOSHUKHOBCHUH W PA3BUTHU XUMHUOTEpanud. [ pymibsl JeKapCTB:
cynbhaMuapl (CTPENTONUA), aHTUOMOTUKY (TIEHULIWIUIMH), aHTUIMUPETUKU (aCIIUPHH), aHATIbI€TUKU
(amanmpruH). MexaHW3M JEHUCTBUS HEKOTOPHIX JICKAPCTBEHHBIX IPENApaTroB, CTPOSHUE MOJICKYI,
NPOTHO3UPOBAHHE CBOWCTB HA OCHOBE aHalM3a XHMHUYECKOTO CTPOCHHS. AHTHOMOTHKH, WX
KJIaCCU(UKALUS 10 CTPOCHHIO, THITY U CIIEKTPY ICHCTBHS. be3omacHbie CIIOCOOBI MPUMEHEHUS,
JICKapCTBEHHBIC (DOPMBI.

JlabopaTtopHoe 3ansitme. lcnbpiTaHue pacTBOPUMOCTH aJpeHAMHA B BOJEC M COJISIHOW KHCIIOTE.
OOHapy)XeHHEe aclHpUHA B TOTOBOWM JieKapcTBeHHOW ¢opme. OOHapykeHHEe BHTaMHHa A B
nojcoiHeyHoM macie. O6Hapyxenue ButamuHa C B s16;10uyHOM coke. Omnpenenenue ButamuHa D B
pBIOBEM JKHMpE WM KypuHOM JKenTke. JlecTBHME amuiio3bl CIIOHBI Ha Kpaxmai. JleWcTBue
JIeTHIPOTeHa3bl Ha METUIICHOBBIN cHHUI. JleficTBHe KaTajas3bl Ha IEPOKCUA BOIOpOoaa. AHAIH3
JICKApPCTBCHHLIX IPCIIapaTroB, IMIPOU3BOJHBIX CaHHHHHOBOﬁ KHCIOTBL. AHanu3 JICKApPCTBCHHBIX
IpenaparoB, IPOU3BOIHBIX -AMUHO(EHOIA.

Kouncyabranun

Bcero 1 cemectp
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2 cemecTp

Pa3nes II. O6mas u Heoprannyeckasi XMMHSA

Tema 2.1.
Xumus - HAyKa
0 BeIecTBax

Jlekuus, ypok. CocraB BemniecTBa. XuMHIECKHE dJIeMEHTBI. CTIOCOOBI CYIIeCTBOBAHUS XUMHUICCKUX
AJIEMEHTOB: aTOMBbI, IMPOCThIE U CJOXHBIE BellecTBa. BeliecTBa NOCTOSHHOINO U IEPEMEHHOIO
cocTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB. BeriecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
crpoenusi. CriocoObl 0TOOpakeHUSI MOJIEKYJ: MOJEKYJISPHBIE M CTPYKTYpHBIE (hOPMYIIHI;
HIapocTep>KHEBBIE M MacITaOHbIe MpocTpancTBeHHbIe (CTioapTa - bpurneda) monenu MoseKyl.

Jlexnus, ypok. M3mepenne BemectBa. Macca aToMOB ¥ MOJIEKYJl. ATOMHAsI €IMHHUIIA MaCCHI.
OTHOCUTENbHBIE aTOMHAsi U MOJIEKYJsipHass macchl. KoaumdecTBO BelIECTBA M €QUHUIBI €ro
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Hnciio ABoraapo. MossipHast macca.

Jlekums, ypok. ArperaTHble COCTOSTHUS BelecTBa. TBepaoe (Kpucrauimdeckoe u amophHoe),
KUJKOE U Ta3000pa3HOEe arperaTHble COCTOSIHUSI BEIECTBA. 3aKOH ABOTaJipo M €ro CIEACTBUA.
Monspablli 00beM BEIIECTB B Tra3000pa3HOM coOCTOSHUHM. OOBbCAMHEHHBIM Ta30BBIH 3aKOH H




ypaBHeHUE MeHeneeBa - KnanerpoHa.

JIeKIlI/Iﬂ, YPOK. Cwmecn BemiecTB. Pazmmuus MEXKAY CMECSIMHU U XUMHUYCCKUMU COCAUHCHUSIMU.
MaccoBas 1 00beMHast JOJIN KOMIIOHEHTOB CMCCH.

JlabopaTopHoe 3ansaTHMe. l3rotoBieHue Mojene MOJIEKY]l HEKOTOPbIX OpPraHMYECKUX U
HCOPTraHNYCCKUX BCUICCTB. Ouncrka BCIICCTB q)HHBTpOBaHI/IeM u IlI/ICTI/IJIJISIIII/IGﬁ. Ouncrtka BCIICCTB
nepeKprCTaIN3aIeH.

CAMOCTOASATEJIBHASA PABOTA OBYYAIOIIIUXCSA

IIpuMepHasi TeMaTHKA BHeayIUTOPHBIX CAMOCTOSITEILHBIX PA0OT:
1. Brruncnenre macchl (KOJTUYECTBA BEHIECTBA, 00beMa) MPOIYKTAa PEAKLUH, €CIIU ISl €ro
MOJTyY€HUs JaH PACTBOP C OMPEIEICHHO MacCOBOM JIOJIEi MCXOTHOTO BEIIECTRA.

Tema 2.2. Jlekuus, ypok. ATOM - ciokHas yacTuua. Jloka3aTenbCTBa CIIOAKHOCTUA CTPOCHUS aTOMa: KaTOJHbIE
Ctpoenue U PEHTICHOBCKHE JTyuH, (0oTod(h(dEKT, paTirnoaKTUBHOCTb, IeKTpoin3. [lmaneTapHas Moaens aToMa
aroma 3. Pesepdopaa. Ctpoenune atoma o H. bopy. CoBpeMeHHBIE TPEICTaBICHUS O CTPOCHHH aTOMa.
KopnyckynsipHO-BOTHOBOM Jyain3M 4aCTULl MUKPOMHUPA.
Jlekums, ypok. CocraB aToMHOro siapa. HykjaoHbI: MpOTOHBI U HEUTPOHBI. M30TONBI U HYKIUABI.
Y CcTOMYHUBOCTS AIED.
Jlekuusi, ypok. DOIieKTpoHHas o00o0jouka aromoB. lloHaTne 00 SJIEKTPOHHOW opOHuTaT U
JMeKTpOHHOM obnake. KBaHTOBBIE uyHcla: TJIaBHOE, OpOuTalbHOE (MOOOYHOE), MArHUTHOE U
cnimHOBOE. Pacmpesenienne 3JIeKTPOHOB IO YHEPTETHYCSCKUM YPOBHSM, TIOyPOBHSIM M OPOUTAIISIM B
COOTBETCTBUM C IMPHUHIIMIIOM HauMEHbIIEW >3Hepruu, npuHuunom Ilaynu wu npaswiom ['ynna.
DNEKTPOHHBIC KOHPUTYPAIIMA aTOMOB XMMHUYECKUX JJIEMEHTOB. BaJeHTHBIE BO3MOXXHOCTH aTOMOB
XUMHYECKHX DJIEMEHTOB. JJEKTPOHHAs KiaccU(PUKAIMS XUMUYECKHX JJIEMEHTOB: s-, p-, d-, f-
JJIEMEHTHI.
JladbopaTopHoe 3ansitue. HaOmnioneHue CHEKTPOB MCIYCKAaHWS M TOIMJIOUICHUS COEAMHEHUUN
XUMHUYECKHUX 3JIEMEHTOB C TTIOMOIIBIO CTIEKTPOCKOTIA.
CAMOCTOSATEJBHAS PABOTA OBYUAIKOLIUXCSA
IIpumepHasi TeMaTHKA BHEAayJAUTOPHBIX CAMOCTOATEIbHBIX padoT:
1. AToMHBIE OpOHTAIH, S-, P-, d-, f-37IEKTPOHBI.
2. Oco0eHHOCTH pPa3MEIEeHHUs HNEKTPOHOB MO OPOUTANISIM B aTOMaxX MaJbIX M OOJBIINX EPUOIOB.
3. DHepreTuvecKkue ypoBHH, NOAYPOBHU
4. 3aKkoH ABOrajJipo W CJIEACTBUS U3 HETO.
5. PacuerHble 3a/1auM Ha HAXOXKJIEHUE OTHOCUTEIILHON MOJICKYJIIPHON MAcCChl, ONIPEICIICHNUE
MacCOBOM J0JM XUMHUYECKUX 3JIEMEHTOB B CII0’KHOM BELIECTBE.
Tema 2.3. Jleknusi, ypok. OTKpeITHE  NEpUOAMYECKOr0  3akoHa.  [Ipeamocbulku: — HaKOIUIEHUE




IMepuoanveckn
M 3aKOH H
IIepuoauyecka
f1 cHCTEMA
XNMHYECKHUX
3j1eMmeHnToB /.
WN. MenaeeeBa

dakronoruueckoro Marepuana, padbotsl npeamecrseHHUKOB (.B. [lebepeitnepa, A.D. lllankyprtya,
Jx. A. Heronenaca, JLIO. Meiiepa), cpe3n xumukoB B Kapncpys, nuunoctable kauectBa . U.
Menneneesa. Otkpeitue .M. Menneneesbim Ileproanueckoro 3akoHa.

Jleknusi, ypok. llepuoguueckuii 3akoH M crpoeHue aroma. M3orombl. COBpeMEHHOE MOHSATHE
XUMHYECKOTO  JJIeMeHTa.  3akoHOMepHocTh I.  Mosnu.  CoBpemeHHas  (QopMyITUpOBKa
Ilepuonuueckoro 3akoHa. Ilepuonuueckas cucremMa U CTpoeHHE aroMa. PU3HMYECKUH CMBICIT
MOPSAAKOBOIO HOMEpA JIEMEHTOB, HOMEPOB TPYIIIbI U nepuoa. [lepuoanueckoe n3MEeHEHHE CBONCTB
3JIEMEHTOB: paJiyca aToMa; SHEPTUHM MOHU3AIMH; IEKTPOOTPULATEIbHOCTU. [IpuunHbl U3MEeHeHus
METAUIMYECKUX M HEMETANIMYECKUX CBOMCTB AJIEMEHTOB B IpyNIlax M IEPUOJAX, B TOM YHUCIE
OonpmuX M cBepxOoabmuX. 3HaveHwe Ilepuommyeckoro 3akoHa u Ilepumoauyueckol CHUCTEMBI
xuMmudeckux anemeHtoB .M. MeHneneeBa st pa3BUTHS HAyKH W MOHUMAHUS XUMUYECKOU
KapTUHBI MUpA.

JlaGopatopHoe 3ansitue. CpaBHEHHE CBOMCTB IMPOCTBIX BEHIECTB, OKCHJOB W THUJAPOKCHUIOB
snemeHToB I mepuopa.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

IIpumepHas TeMaTHKA BHEAY IUTOPHBIX CAMOCTOSITEIbHBIX Pa0OT:

1. DnekTpoHHBIE KOH(PUTYpALIUH aTOMOB XUMHUYECKHUX JIEMEHTOB.

2. 3nauenue Ilepuoanueckoro 3akoHa u [lepuonnyeckoil cucTteMbl XUMHUYECKUX 31eMeHTOB J[.M.
Menpeneesa i pa3BUTUS HAYKM U IOHMMAaHUsl XMMUYECKON KapTUHBI MUpa.

Tema 2.4.
Ctpoenue
BelecTBa

Jlekuus, ypok. [lonstue o XumMu4eckor CBSI3U. THIBI XUMUYECKUX CBS3EH: KOBAJIEHTHAs, HOHHAS,
METAJJINYeCKas U BOJIOPOIHAS.

Jlekuus, ypok. KoBaneHTHas Xxumudeckas CBs3b. J[Ba MexaHuW3Ma OOpa3OBaHHS STOW CBSI3H:
OOMEHHBIN U TOHOPHO-aKUENTOPHBIH. OCHOBHBIE MMapaMeTphl ATOrO THIMA CBS3H: UIMHA, IPOYHOCTD,
YIrOJ CBA3W WM BaJIGHTHBIM yroi. OCHOBHBIE CBOMCTBAa KOBAJICHTHOW CBSI3M: HACBIIIEHHOCTb,
MOJIIPU3YEMOCTh U MPOYHOCTh. DJNEKTPOOTPUIATENFHOCTD M KJIacCHU(PHUKAIUs KOBAJICHTHBIX CBS3EH
10 A’TOMY MPU3HAKY: MOJSPHAs U HENOJISIPHAs KOBAJECHTHbBIC CBSA3H. [10JISIPHOCTD CBSI3HM U MOJISIPHOCTH
Monekynbl. Crioco0 mepekpbhIBaHUs ASJIEKTPOHHBIX opOutaiel u kiaccupukanus KOBAJICHTHBIX
CBSI3CH 110 ATOMY MPHU3HAKY: G- U T-CBS3U. KpaTHOCTh KOBAJICHTHBIX CBSI3€H U KIIACCU(PUKALUS UX IO
3TOMY NPHU3HAKY: OJIMHAPHBIE, IBOMHBIE, TPOIHBIC, OJIYTOPHbIE. THUIBI KPUCTAIUNIMYECKUX PELIETOK
Yy BEIIECTB C 3TUM THUIIOM CBSI3M: aTOMHBIE M MOJIEKYJsIpHble. DU3NYECKUE CBOMCTBA BEUIECTB C
STUMHU KPUCTAJUIMYECKUMU PEIIETKAMHU.

Jleknus, ypok. Monnas xumuueckas cBsa3b. KpaliHuil ciydali KOBAJIEGHTHOM MOJIIPHOM CBSI3H.
Mexanu3Mm 00pa30BaHUsI HOHHOM CBSI3U. VIOHHBIE KPUCTAINIMUECKUE PEIIETKU U CBOWCTBA BEILECTB C
TaKUMU KPUCTAJLIAMH.

JIeKIlI/lﬂ, YPOK. Mertamnnueckass XuMHyeckas CBgI3b. OcoOObIi THO XHMHUYECKOH CBA3H,




CYH_IGCTBYI-OH_II/Iﬁ B MeTajjiaxX U cmiaBax. Ee oTnuums U CX0ACTBO C KOBaJCHTHON M MOHHOM CBSI3SIMU.
CBolicTBa MeTaJUIMUECKOM CBsI3U. MeTalutnuecKue KpUCTAJUIMYCCKUC PCHICTKHU U CBOICTBa BCIICCTB
C TaAKUMH KpUCTAJIJIaMHU.

Jlekuusi, ypok. Bomopoanas xumudeckas cBsi3b. MexaHu3Mm o00pa3oBaHus Takod cBsizu. Ee
KJIaCCHU(UKALIMS: MEKMOJICKYJIIpHAs U BHYTPUMOJICKYJISIpHAS BOJOPOIHBIC CBSI3H. MOJICKYIISIpHBIC
KPUCTAJUIMYECKUE PEIICTKH ISl 3TOro TUIa CBA3U. PU3MYECKHE CBOMCTBA BEIIECTB C BOJAOPOIHOM
CBsI3bI0. buoslormueckass pojib BOJOPOJHBIX CBS3€H B OpPraHHU3AMH CTPYKTYp OHOIIOIMMEPOB.
Enunast mpupo/ia XMMUYECKUX CBA3€CH: HAJTMYME PA3JIMYHBIX TUIIOB CBSI3€H B OJJHOM BEILIECTBE,
Mepexo]] OJTHOTO TUIA CBSI3H B IPYTOM U T. 1.

Jlekums, ypok. KowmmiekcooOpasoanme. IloHATHE 0  KOMIUIGKCHBIX  COCIUHCHUSX.
KoopaunanuonHoe 4uciio KomiuiekcooOpaszoBareis. BHyTpeHHAs U BHeWHss cdepa KOMILJIEKCOB.
HomeHxnarypa KOMIUIEKCHBIX coelMHeHNH. VX 3HaueHue.

JlabopaTopHoe 3ansitue. B3anumo/eiicTBHE MHOTOATOMHBIX CIIMPTOB C (PEIIMHIOBON YKHJKOCTHIO.
KauecTBeHHbIE peakiuy Ha HOHbI Fe?* u Fe 3%,

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINUXCSA

JlomamHee 3agaHne:

[TonroroBka cooOuieHni MO TEMe:

«['pybonucnepcHble cHucTeMbl, MX KilacCU(UKaLUs M HUCHOJIb30BaHUE B MPO(ECCHOHATBHON
JEATEITbHOCTIY,

«Kocmernueckue renny,

«IIpumeHeHne CyClIeH3ui U SMYJIbCUI B CTPOUTENBCTBE.

Tema 2.5.
IMoaumepsl

Jlekums, ypok. Heopranmueckue nonumepsl. [lomumepbl - mOpocTbie BEIIECTBA C aTOMHOM
KPUCTANIMYECKON pelIeTKON: aJUIOTPOMHbIE BUIOM3MEHEHMs yriepoja (anmas, rpagur, kapOuH,
¢ynepeH, B3aUMOCBS3b THOpPHIM3AIUMN OpPOUTANEH y aTOMOB yriepoja C MPOCTPAHCTBEHHBIM
CTPOECHUEM aJUIOTPONHBIX MOJAM(HKALMNA); CeJIeH U TeJUlyp LienoyeyHoro crpoeHus. Ilomumepst -
CIIOKHBIE BEIIECTBA C aTOMHOM KPUCTAJUIMUECKOM pEIIeTKON: KBapll, KpeMHE3eM (JUOKCHIHBIE
COEJMHEHUsI KpEeMHUs), KOpYHJ (OKCH] alIOMHMHHS) U aJFOMOCHUJIMKATHI (IIOJEBbIE LINAThI, CIOJA,
KaoJmH). MuHepansl u TopHbie opoasl. Cepa miactudeckas. MuHepalbHOE BOJIOKHO — acOecT.
3HayeHUEe HEOPraHWYECKUX IMPHUPOJIHBIX MOJMMEPOB B (POPMUPOBAHUM OJHOW M3 TI'eOJOIMYECKHX
o0osouek 3emin - turocdepsl.

Jleknus, ypok. Opranndeckue noiauMepbl. CocoObl MX IMOJIyYEHHs: peaklMy HNOJIMMEpHU3alMuU U
peakuuu  nojukoHAeHcauuu. CTpPyKTypbl  IOJUMEpPOB:  JHUHEMHbIE, pa3BETBJIEHHBIE U
npocTpaHcTBeHHble. CTPYKTypUpOBaHHUE IOJMMEPOB: BYJIKAHMU3ALUs KaydyKoB, ayOjeHue OeKoB,
OTBEPIKICHHE TTOJIMKOHICHCAIIMOHHBIX MonMepoB. Knaccupukanus moimmMepoB Mo pa3InaHbIM
IPU3HAKAM.




JlabopaTopHoe 3ansaTue. O3HakoMiIeHHE ¢ 00pa3liaMu MJIacTMacc, BOJIOKOH, KaydyKOB, MUHEPAJIOB
U TopHBIX nopol. [IpoBepka miuacTmMace Ha 3IEKTPUUECKYIO MPOBOJUMOCTh, TOPIOYECTh, OTHOIICHHE
K pacTBOpaM KHCJOT, MIenoded u okuciauteneid. CpaBHEHHE CBOMCTB TEPMOPEAKTHUBHBIX H
TEPMOIUIACTUYHBIX IIacTMacce. [lonmydyeHre HUTEW U3 KampoOHOBOW MJIM JIABCAHOBOWM CMOJIBI.
OOHapy)xeHue xXJIopa B MOJUBUHUIXIIOPUJIE.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIIUXCHA

JlomamHee 3agaHne:
IToxaroroBka cooOIIEHUI 10 TEME:
«MeTozbl onpeieseHrsl MOJIIPHOM MAcChI IOJUMepa.

Tema 2.6. Jlekuus, ypok. Ilonsarue o aucnepcHbeIx cucremax. Kilaccuduxanus IUCHEpCHBIX CHCTEM B
JucnepcHble | 3aBUCHMOCTH OT arperaTHOrO COCTOSIHHMS TUCIIEPCHOHHOMN Cpeibl M JTUCHEepCHON (a3bl, a TaKXKe IO
CHCTEeMBI pasmepy ux yacTtuill. ['pybonucrnepcHble CHUCTEMBI: AMYJIbCUU U CYCIEH3MM. TOHKOIHMCIIEPCHBIE
CUCTEMBI: KOJUIOMJIHbIE (3011 U T'eJH) U UCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYISIPHO-UOHHBIE U
nonHsle). Dpdexr Tunnansa. Koarynauus B KoJulonIHbIX pacTBopax. CHHEpe3HC B relisix.
Jlekuus, ypok. 3HaueHHE NUCIEPCHBIX CUCTEM B JKMBOM M HEXHBOW NPUPOJE U NPAKTUYECKOU
KU3HU 4YeJOBeKa. OMYJIbCUHM U CYCIIEH3MM B CTPOUTEILCTBE, MULIEBOM U MEIUIIMHCKON
IIPOMBIIIIIEHHOCTH, KOCMETHKE. bronornueckne, MEIUIMHCKUAE U TEXHOJOTMYECKUE 30/IM. JHAYCHHE
rejie B OpraHU3alyy )KMBOW MaTepuu. bronormyeckue, NUILeBble, MEAUIMHCKAE, KOCMETHYECKUE
renu. CuHepesuc Kak (hakTop, ONpeaesonMi CpOK roJHOCTH NMPOJYKLIMN Ha OCHOBE rellel.
CBepThIBaHNE KPOBU KaK OMOJIOTrMYECKHUI CHHEPE3HUC, €r0 3HaUCHUE.
JlabopaTtopHoe 3ansTHe. [lomyuenne cycmensuu cepbl u kKanudonu. IlomydeHne smysnbcun
pactuTenbHOro Macia u 6ensona. [Tonydyenue 301 kpaxmaina. [lonyuenue 3055 cepsl U3
THOCYIb(haTa HATPUSI.
CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCS
IIpumepHas TeMaTHKA BHEAYIMTOPHBIX CAMOCTOATEIbHBIX PadoT: -
1. TucniepcHas da3a u TUCIIepCHOHHAS Cpefa.
2. Knaccugukanus JuCcrepCHbIX CHCTEM.
3. IloHsATHE O KOJUIOUIHBIX CUCTEMAX.
Tema 2.7. Jleknus, ypok. Knaccudukanus XMMUYECKUX peakMii B OpraHNYeCKOi U HEOPraHMYECKOH XUMUM.
Xumuyeckue | [lonstue o xumuyeckoil peakuuu. Peaknum, naynme 0e3 HM3MEHEHMsS KAauyeCTBEHHOIO COCTaBa
peakuuu BELIECTB: AJJIOTPONM3ALMs U nu3oMepusanus. Peaknuu, uaymue ¢ U3SMEHEHHEM COCTaBa BELIECTB: 110

YUCIly W XapakTepy pearupyrommx H 00pa3yromIuXcs BEMmEeCTB (pa3lIoKECHUS, COCIUHEHUS,
3aMelIeHus, OOMEHa); MO0 M3MEHEHHUIO CTCIEHEH OKHUCJICHUS JJIEMEHTOB (OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE M HEOKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIMH); IO TEIUIOBOMY 3(PdeKTy
(3x30- W 3HIOTEpMHUYECKHE); TI0 (a3e (rOMO- M T€TePOTCHHBIC); 10 HAMpaBICHUIO (0OpaTHMbIC U




HEOOpaTHUMBIE); MO MCIOJb30BAaHUIO KaTaIN3aTopa (KaTAIMTHUYECKUE W HEKATAIMUTUYECKHE); TIO
MeXaHHU3MY (paJMKaJIbHbIC, MOJICKYJISIPHBIE H HOHHBIE).

Jleknusi, ypok. BepoATHOCTb NPOTEKAaHNs XUMUYECKUX PEAKIIUI. BHYTpEHHASA SHEPI UL, SHTAIBIINS.
TennoBoil 3¢ ekt xumuueckux peakuuid. Tepmoxumuueckue ypaBHeHus. CTaHnapTHas SHTAJIbIUSA
peakuuii 1 oopazoBanus BeniecTs. 3akoH . U. T'ecca u ero cieacTBus. DHTPOIHSL.

Jleknus, ypok. CkopocTh xuMuueckux peakiuii. [lonsitue o ckopoctu peakunii. CKOpoCTs TOMO- U
TEeTEPOreHHON peaknuu. DHeprus akTuBaiuu. DakTopbl, BIMUSIONIME HA CKOPOCTh XWMHUYECKOU
peakuu. [Ipupona pearupyronmx BemectB. Temnepartypa (3akoH Bant - ['odda). Konnentparus.
KaranusaTopsl U Katajnu3: TOMO- U T'€TEPOTrCHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHUE C
HEOPraHWYECKUMHM  KaTaJIM3aTOpaMU. 3aBUCUMOCTb CKOPOCTM pEaKUUid OT IOBEPXHOCTH
CONIPUKOCHOBEHHSI pPEATHUPYIOIIHNX BEIIECTB.

Jlekuus, ypok. OOpaTUMOCTh XUMHYECKHMX peakiuil. Xumuueckoe paBHoBecue. l[lonsatue o
XUMHUYCCKOM PaBHOBCCHH. PaBHoBecHbIe KOHLCHTpPAaLUH. I[I/IHaMI/I‘-IHOCTI) XUMHUYCCKOI'0 paBHOBECH .
@dakTOpBkI, BIUSIOIINE HA CMEILICHHE PABHOBECHSI: KOHIICHTPALIUS, TABJICHUE, TeMIieparypa (TIpUHIIHIT
Jle larense).

JlabopaTropHoe 3ansTHe. [loaydeHre KUCIOpPOaa pa3ioKeHHEM MEPOKCHIA BOIOPOAa U (HJIH)
nepMaHraHara Kanus. Peakiuu, uaymume ¢ o0pa3oBaHHEM 0CajiKa, ra3a WU BOBI 11T OPraHMUECKUX
N HCOPraHNYCCKUX KHCJIOT.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

IIpumepHas TeMaTHKA BHEAYIMTOPHBIX CAMOCTOSITEIbHBIX Pa0oOT:

1. 3aBHCHMOCTB CKOPOCTH XHMHYECKHX PEAKIHUN OT pa3IMuHbIX (PaKTOPOB: IPUPOABI PEaruPYIOLIIX
BELIECTB, UX KOHLEHTPALUH, TEMIIEPATYPBhl, IOBEPXHOCTH CONPUKOCHOBEHUS M HUCIIOJIb30BAHUS
KaTaJlIn3aTopoB.

Tema 2.8.
PactBopsbI

Jlekums, ypok. Ilonarue o pactBopax. @U3NKO-XUMHUYECKasl MPUPOJA PACTBOPEHUSI U PAaCTBOPOB.
BsanmMopeiicTBie pacTBOpUTENS W PacTBOPEHHOTrO BemiecTBa. PactBopumocTs BemecTB. CriocoObI
BBIpQXEHUS KOHIICHTPAIIMK PAacTBOPOB: MaccoBas JI0Ji PACTBOPEHHOI'O BellecTBa (IIPOILEHTHAs ),
MOJISIpHasl.

Jlekuus, ypok. Teopusi ayeKTpoiauTH4ecKol auccounanuu. MexaHu3M AMCCOLMALUMKM BEIECTB C
pa3IMYHBIMM TUIIAMHM XMMHUYECKHX CBsi3ell. Bkilag pycCcKHX ydeHBIX B pa3BUTHE NpEACTaBICHUI 00
ANIEKTpOJIUTHYECKOW  aucconanv. OCHOBHBIE — IOJIOKEHHUS  TEOPUHM  AJIEKTPOIIUTUUYECKON
nucconanuy. CTeneHb 3JIeKTPOJUTHYECKON Auccolrauu U (hakTopsl ee 3aBUCUMOCTH. CHUJIbHbBIE U
cpeaHue 31eKTponuThl. Jucconuanus Boasl. BogoponHslil nokasarens. Cpena BOJHBIX pacTBOPOB
JIEKTPOaUTOB. Peakiiuy oOMeHa B BOAHBIX PACTBOPax 3JIEKTPOJIUTOB.

Jlekums, ypok. I'maponu3 kak oOMeHHBIH mporecc. HeoOpaTumelii rUApOIN3 OpPraHUYECKUX U
HEOPTraHWYECKUX COCAMHEHUNW W €ero 3HAYeHUE B TMPAKTUUYECKOW [EATETbHOCTH YelOBEKa.




OO6patumslii ruaponus coneid. CtynenuaTsiid ruaponus. [lpakTuueckoe npruMeHeHue THIPOIH3a.
lMupponus opranmveckux BeuiecTB (OEIKOB, KUPOB, YIIIEBOAOB, MOJUHYKICOTUAOB, AT®D) u ero
OMOJIOTHYECKOE U paKTHIecKoe 3HaueHne. OMbUIeHHE )XUpoB. Peaknus srepudukanum.

JlabopaTopHoe 3aHsTHe. XapakTep IMCCOLUALMU PA3IMYHBIX THUAPOKCHIOB. I[IpHroToBieHue
PAaCTBOPOB pa3JIMYHBIX BUAOB KOHICHTpPALIUH.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

JlomamiHee 3agaHne:

IToaroroBka cooO1IeHHUH 1O TEME:

«'uapaTupoBaHHbIC U HETUIPATUPOBAHHBIE HOHBDY, «CTENEHb ANEKTPOIUTUUYECKON TUCCOIUALINN,
«CunpHBIC U c1a0bIe AIEKTPOTUTHIY.

Tema 2.9.
OxkucanTeabLHO-
BOCCTAHOBHTEJI
bHbIE peaKIuu.
DJIeKTPOXUMUY
ecKHe
NMPoecchl

Jlekuusi, ypok.  OKHCIHTENbHO-BOCCTAHOBUTENIbHbIE  peakuuu.  CTeneHb  OKMCIEHUS.
Boccranosurenu u oxucinurend. OKHUCIEHHME W BOCCTAHOBJIEHHE. BakHeWIne OKUCIUTENU WU
BOCCTAaHOBUTENIH. BoCcCTaHOBUTEIbHBIE CBOMCTBA METAJLIOB - MPOCTHIX BellecTB. OKHUCIUTEIBHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB - IPOCTBIX BEUIECTB. BOCCTAaHOBUTENIBHBIE CBOWMCTBA
BEIIECTB, OOpPa30BaHHBIX 3JEMEHTAaMM B HU3LIEH (OTPULATEIBHOM) CTENEHU OKHUCIICHHUS.
OxucnuTeNnbHbIe CBOWCTBA BEIIECTB, 0OPA30BAHHBIX 3JIEMEHTAMH B BBICHICH (ITOJIOKUTEIHLHON)
CTeNeHU OKucieHus. OKUCIUTENbHbIE U BOCCTAHOBHUTEIbHBIE CBOMCTBA BEIECTB, 0OpPa30BaHHBIX
JIEMEHTAMU B IPOMEKYTOUYHBIX CTEIECHAX OKUCICHUS.

Jlekuus, ypok. Kiaccuukanus OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX —peakuuil. Peakiuu
MEKaTOMHOT'O0 ¥ MEKMOJICKYJISIPHOTO OKHCICHHUSI-BOCCTAaHOBICHUS. Peakliuu BHyTPUMOJIEKYIISIPHOTO
OKHCJIEHUS-BOCCTAHOBJICHMUSL. Peaxuun CaMOOKHCIIEHHSI-CAMOBOCCTaHOBIICHHUSI
(nucnponopunoHUpOBaHUs). MeToAbl COCTaBIEHUS! YPABHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakmmii. MeTo anekTpoHHOro OanaHca. BiusHue cpeapl Ha MpOoTeKaHue OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX ITPOLIECCOB.

Jlekumsi, ypok. XuUMHUYECKHE HCTOYHUKU TOKA. OJIEKTPOJHBIE NOTEHLHUANbl. Psii CcTaHIapTHBIX
AJIEKTPOJIHBIX TMOTEHUUAIOB (AJIEKTPOXUMHUUYECKUN psAll HANpsHKEeHUH MeTayuioB). [anbBaHMueckue
JIEMEHTHl M TNpUHLUUIIBL WX paboTbl. CocTaBieHUE TralbBaHUYECKUX 3JeMeHTOB. OOpa3zoBaHMe
raJbBaHUYECKHUX Iap IIPU XMMHUYECKUX Ipoleccax. ['abBaHUYECKHE DJIEMEHTHI, IPUMEHSIEMBIE B
JKM3HU: CBUHIIOBAs aKKYMYJIITOpHast OaTtapes, HUKellb-KaJIMUeBble 6aTapeu, TOIJIMBHbBIC 3JIEMEHTHI.

Jlekuus, ypok. DIEKTpOJIM3 pacIVIaBOB W BOJHBIX PAacTBOPOB AJIEKTPOIHMTOB. llpomeccsl,
NPOUCXOSIINE HAa KaToJe W aHoJAe. YPAaBHEHUS SJICKTPOXUMHUYECKHX IPOIECCOB. IIEKTPOIIH3
BOJIHBIX PAaCTBOPOB C MHEPTHBIMU 3JICKTPOJIAMH. DJICKTPOIU3 BOJHBIX PACTBOPOB C PACTBOPHUMBIMHU
anekTpoaamu. [IpakTrueckoe MpuMEHEHNE SICKTPOIIU3a.

JlabopaTopHoe 3ansiTHe. B3anMozeiicTBHe METaJUIOB ¢ HEMETAJIJIaMH, a TAaKXKe C PACTBOPAMHU COJICH
U pacTBOpaMu KHUCIOT. B3aumopeicTBue cepHOMl M a30THOM KHUCIOT € Meapto. OKHUCIUTEIbHbIC




CBOMCTBaA IepMaHTraHaTa KaJivsd B pas3JIMYHbIX CPCaax.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

IIpumepHasi TeMaTHKA BHEAYTUTOPHBIX CAMOCTOSITEIbHBIX Pa0OT:
1. CTrenneHb OKUCIICHHUS.

2. OKHuCINTEIIh U BOCCTAaHOBJICHHE.

3. BoccTaHOBUTEIb M OKUCIICHUE

Tema 2.10.
Knaccupurxanu
sl BELIeCTB.
IIpocreie
BellecTBa

Jlekuus, ypok. Kiaccudpukanuss HeopraHmdeckux BemiecTB. IIpocTbie W CIOXKHBIE BEIIECTBA.
Oxcuapl, ux kinaccudukanusa. I'mapokcujpl (OCHOBaHUS, KHUCIOPOJCOJAEpPXKALIUE KHCIOTHI,
amdorepHbie ruaApokcuabl). Kucnotel, nx knaccudukamusa. OcHoBaHus, ux Kiaccupukanus. Conn
CpEJHUE, KUCIIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

Jlekuus, ypok. Meramnbl. [lonokeHne MeETalIoB B MEPUOIUYECKON CHUCTEME M OCOOECHHOCTH
cTpoeHust ux aToMmoB. lIpocTeie BelecTBa — METaUIbl: CTPOCHUE KPHUCTAIJIOB M METAJUTMYECKas
XUMHUYeCKas CBsA3b. OOIMe (U3NMUECKUE CBOMCTBA METANIOB U WX BOCCTAHOBHTEIIBHBIC CBOMCTBA:
B3aUMOJICHCTBUE C HeMeTaJlaMu (KHUCIOPOJOM, TaJoreHaMH, CEpOM, a30TOM, BOJIOPOIOM), BOIOM,
KHCJIOTAMH, pPacTBOpaMHU COJICH, OpPraHWYECKUMHM BEIIECTBAMHU (CIUPTaMH, TaJIOTCHAIKAaHAMU,
deHosmoM, KucIoTaMu), menodamu. OKCHIIBI U THAPOKCHIBI METAJUIOB. 3aBHCHMOCTh CBOWCTB 3THUX
COCIMHEHUN OT CTENEHEHW OKHUCICHHS METAJUIOB. 3HAYCHUE METAUIOB B IIPUPOJE U JKU3HU
OpraHU3MOB.

Jlekumsi, ypok. Kopposus wmeramnoB. [Ilonstue koppo3uu. Xumudeckas
DnekTpoxumuueckas kopposus. CrocoObl 3alIUThl METAJUIOB OT KOPPO3UH.

KOppO3usl.

Jlekuus, ypok. O01mue crnocoObl MoyydeHus MeTauioB. MeTaiibl B mpupoje. Meramnyprus u ee
BUJIBI: TIUPO-, TUAPO- U DIEKTPOMETAILTYPTUs. DJIEKTPOJU3 PACIUIABOB U PACTBOPOB COCIUHECHUIA
METAJIJIOB U €0 MPAKTUYECKOE 3HAUCHUE.

Jlekuus, ypok. Hemeramnsl. Ilonoxenne HemeramioB B [leproamueckoid cucreme, 0COOCHHOCTH
CTPOEGHHUSI UX aTOMOB. OJIEKTPOOTPULATENBHOCTb. biaropojHsle rassl. DJIEKTPOHHOE CTPOCHHE
aTOMOB OJIarOpPOJIHBIX I'a30B U OCOOEHHOCTU UX XMMUYECKUX M (pU3HUecKuX cBoicTB. Hemeramisl —
npocThle BemiecTBa. VX aToMHOE U MOJEKYJISpHOE CTPOCHHE MX. AJUIOTpomnus. XUMHUYECKHE
cBOMCTBa HeMeTaJlloB. OKHMCIIMTEIIBHBIE CBOMCTBA: B3aUMOJEHCTBHE C MeETaJllaMHU, BOIOPOJIOM,
MCHEC JJICKTPOOTPULATCIIbHBIMU HEMCTAJUIaMU, HCKOTOPBIMU CJIOKHBIMU BCUICCTBAMMU.
BoccranoBuTesnbHblEe CBOWCTBA HEMETAUIOB B pPEaKLUUAX C (TOPOM, KHUCIOPOIOM, CIONKHBIMU
BEII[ECTBAMH — OKHUCJIUTENISIMH (a30THOW U CEPHOM KHUCIIOTAMH U Jp.).

JlabopaTopHoe 3ansitue. O3HaKOMIIEHHE C 00pa3llaMy MPEACTABUTENCH KJIAaCCOB HEOPraHUYECKUX
BemiecTB. (O3HakomileHHEe ¢ oOpa3laMu MpeACcTaBUTENel KJIacCOB OPraHMYECKHUX BEIIECTB.
O3nakomieHue ¢ koyuiekuuen pya. [lomydenue kuciopoaa u ero cBoiictsa. [loayuenue Bogopoa u
ero cpoiictBa. [lonydeHue muacTHUECKON cepbl, XMMHUYECKHE CBOWCTBa cepbl. BiammopeiicTue




MCTAJIJIOB C paCTBOpPaMHU KHCJIOT H cojieii. CBoiicTBa yri: a,Z[COp6I_[I/IOHHBIe, BOCCTaAaHOBUTCIIBHBIC.
BSaHMOHeﬁCTBHe IMUHKA WK aJIIOMUHUA C paCTBOpaMH KUCIIOT U menoqeﬁ. OKpaH_II/IBaHI/Ie IIJIaMCHH
KaTHOHaMM IICJIOYHBIX U HICJIOYHO3EMCEIIbHBIX MCTAJIJIOB.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCS

JlomamHee 3agaHne:

IToaroroBka cooOIEHHI 1O TEME:

«McTopus mnonydeHus U TNPOU3BOJCTBA  ATOMUHUSY,
paduHHpOBaHUE MeIN», «KU3HB U AesITeNbHOCTD I . J[9B1»

<<9J'IGKTpOJ'II/ITI/I‘-IeCKO€ IMNoJIydeHHue MU

Tema 2.11.
OcHoBHBIE
KJIACChI
HEOPraHu4ecKu
XH
OPraHuYecKux
coeIMHeHu i

JIeKIII/Iﬂ, YPOK. BO,Z[OpOI[HLIC COCIUMHCHHA HEMCTAJJIOB. HonyquI/Ie aMMHdKa U XJIOPOBOJOpOoaa
CHHTE30M U KOCcBeHHO. dusnyeckue cBoricTBa. OTHOIIECHHUE K BOAC: KUCIIOTHO-OCHOBHBIC CBOICTBA.

Jlekumusi, ypok. Okcuabpl W aHTHAPUABI KapOOHOBBIX KHCIOT. HecomneoOpasyrommue u
cosieoOpasyronie okcuabl. Kucinotueie okcubl, ux cBoicTBa. OCHOOBHBIE OKCHIBI, UX CBOMCTBA.
AMoTepHbIE OKCHJIBI, UX CBOWCTBA. 3aBUCHUMOCTH CBOMCTB OKCHUJIOB METAJUIOB OT CTENEHU
OKHCJICHUS. AHFI/II[pI/II[I)I Kap6OHOBI)IX KHCJIOT KaK aHaJIOTU KHUCJIOTHBIX OKCHUIO0OB.

Jlekuus, ypok. Kucinorel opranmdyeckue u HeopraHudyeckue. KuHCIOTBI B CBeTe TEOpHH
NEKTPOIUTHYECKON aucconuanuu. Kucinorel B cBete mpotonuTuueckoil teopuu. Kimaccudukarus
OpraHMYECKUX M HeopraHmdeckux kuciaor. OOmme cBoWcTBa KHCIOT:  B3aUMOJEHCTBHE
OpPraHUYECKHUX M HEOPraHMYECKUX KHCIOT ¢ METaJulaMU, OCHOOBHBIMU U aM(OTEPHBIMU OKCUIAMHU U
THJIPOKCUAAMH, COJISIMH, O0Opa3oBaHME CIOXKHBIX dQupoB. OCOOEHHOCTH CBOMCTB
KOHIICHTPUPOBAHHOU CEpHOM U a30THOM KUCJIOT.

Jlekuus, ypok. OcHOBaHMS oOpraHuyeckue U HeopraHuyeckue. OCHOBaHHMsS B CBET€ TEOPHHU
AIIEKTPOIUTUIECKOH aucconumari. OCHOBaHUS B CBETE MPOTOIMTHYECKON Teopun. Kiaccudukanms
OpPraHMYeCKHUX M HEOPraHMYECKHUX OCHOBaHUIU. XMMHYECKHE CBOWCTBA ILEI0YEH U HEpacTBOPUMBIX
ocHoBaHui. CBOMCTBA OECKUCIOPOAHBIX OCHOBAHUI: aMMHaKa U aMUHOB. B3auMHoe BiusHUE
aTOMOB B MOJIEKYJI€ aHWJIMHA.

Jlekuusi, ypok. AMQoTepHBIC OpPraHMYecKHe W HEOPraHWYECKHe COeIUHEHUs. AMDOTepHBIC
OCHOBaHUSI B CBET€ MPOTOIUTHYECKON Teopuu. AMGOTEpPHOCTh OKCHUIOB U THIPOKCHJIOB
NEePEXOJHBIX METAJVIOB: B3aUMOJICHCTBUE C KUCIOTAMH U IIEJIOYaAMH.

Jlekuus, ypok. Conu. Knaccudukanus u XxuMuyeckue cBoicTBa coseil. OcoOeHHOCTH CBOWCTB
COJICH OpPraHUYECKHX U HEOPTraHUYECKUX KUCIIOT.

Jleknusi, ypok. ['eHeTmueckas CBA3b MEXIy KiJacCaMd OpPraHMYECKUX U HEOPraHWYECKUX
coequHeHui. [loHSATHE O TEHETHYECKOM CBA3W M TEHETHMYECKHUX PAJAX B HEOPraHUYECKOU U
oprannueckoit 30 xumuu. ['eHeTrdeckue psabl MeTalia (Ha IpUMepe Kalblus U Kele3a), HeMeTasia
(cepbl U KpeMHHS), TIEPEXOAHOTO JIeMEHTa (IIMHKA). ['eHeTUuYecKue psijibl U TeHETUYEeCKas CBSI3b B
OpraHn4yeckor XuMuu. EquHCTBO Mupa BEIIECTB.




JlabopaTopHoe 3ansaTHe. [lomydyenre u cBolicTBa yriiekucioro raza. CBoilcTBa COJISIHOM, CEpHOMU
(pa30aBneHHOI) U YKCYCHOM KHUCIIOT. B3aumopeiicTBue ruapokcuaa HaTpus ¢ coisiMu (CyiabhaTom
venu (II) m xmopumom ammonwusi). Pasznoxenuwe ruapokcuma meau. I[lomydyenune m amdorepHbIe
CBOMCTBA rMApPOKcHIa antoMuHuA. [ToyueHne )xecTKoi BOJbl U U3yYEHHUE €€ CBOMCTB. Y CTpaHEHUE
BPEMEHHOM U MOCTOSIHHOM kecTKOCTHU. [IpakTnueckue 3anstus [lonydyenue xsopoBoaopoaa u
COJIIHOM KHCIIOTBI, UX cBoiicTBa. [lomyueHne ammuaka, ero CBOMCTBA.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

JlomaniHee 3a1aHue:
IToxaroroBka cooOIIEHUI 1O TEME:
«CoBpeMeHHOE MPOU3BOJICTBO U MOTPEOJIEHNE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTBY.

Tema 2.12.
Xumusa
3JIeMEHTOB

Jlekums, ypox. s-OieMeHTbI

Bonopon. JIBOWCTBEHHOE MOJIOKEHUE BOJOPOAA B IEPUOAMYECKOM cucrteMe. M3oromsl Bomopoza.
Tsoxkenas Boga. OKHCIMTENBHBIE M BOCCTAHOBUTEINIBHBIE CBOMCTBA BOJOPOZAA, €r0 IOJyYEHUE U
npuMeHeHue. Ponp Bomopoma B KMBOM M HexxkMBOM mpupone. Boma. Pomp  Bombl  Kak
cpenoo0pa3yIoLIero BeecTBa KIETKH. DKOJIOTHYECKUE aclIeKThl BOJIOMOIb30BAHUS.

Onementsl [A-rpynnsl. [llenounsie Metamibl. O011as XapakTEpUCTUKA LIEIOYHBIX METANIOB Ha
OCHOBaHuU nonoxenus B llepuoanueckoit cucreme anementos .M. Menzaeneesa u CTpoeHUs
atromoB. [lonydyenne, pu3nueckne 1 XUMHYECKHE CBOMCTBA IIEIOYHBIX MeTaIoB. KaTnoHs!
IIEJ0YHBIX METAJJIOB KaK Ba)KHEHIIas XUMUYecKas popMa UX CYIIECTBOBAHHUS, PEryIsATUBHAS POJIb
KaTHOHOB KaJlusl U HATpUs B )KUBOU KieTKe. [IpupoHble coeuHEeHUs HATpUs U Kallks, UX 3HauU€HUeE.
OnemenTs! IIA-rpynnsl. O0mmias xapakTepuCTHKa LIEIOYHO3EMEIbHBIX METAJUIOB M MarHus Ha
ocHOBaHMM ToyiokeHus B [lepronnueckoi cucreme anemeHtoB [. . MenzaeneeBa u cTpoeHuUst
atomoB. Kanbiuii, ero nonydenue, puzndeckue U XUMHUUECKUe cBoMcTBa. BaxHelmue coenHeHus
KaJbllMsd, UX 3HaYeHHue U puMeHeHue. Kanpluii B mpupoae, ero 6uonorndyeckas pob.

Jleknusi, ypok. p-DJ1€MeHTbI

AntoMuHuR. XapakTepUCTUKa aJTIOMUHUA Ha OCHOBAaHUM TOJOKeHUs B llepmoandeckoi cucreme
anementoB Jl. . MenpeneeBa u ctpoenus aroma. [lonydyenue, pusndeckre 1 XuMUYeCKHE CBOWCTBA
amoMuHUs. BaxHellne COeqUHEHUS aIIOMHHUSA, HMX CBOWMCTBA, 3HAYEHUE M MPUMEHECHHE.
[IpupoaHbie coeAMHEHUS aTFOMUHUS.

VYrnepon u kpemuuid. OOmmias XapakTepuCTUKa Ha OCHOBAHHMM WX MOJoxkeHus B llepuommueckoit
cucreme JI. . MenneneeBa m crpoeHus aroma. IIpocTelie BemiecTBa, OOpa30BaHHBIE 3THUMH
aneMeHTaMu. OKCHUIBI W THUAPOKCUIBI yriaepoja W KpemMHus. Baxuelme coiau yrojibHOW |
KpeMHHEeBOM KUCIOT. CHIIMKAaTHAS TPOMBIILICHHOCTD.

lanorensr. OOmmas xapakTepUCTUKA TaJOTEHOB Ha OCHOBAHMHM WX ToJiokeHUs B Ilepmonnueckoit
cucreme snemeHToB JI. M. MenpaeneeBa W CTpO€HUsT aTOMOB. ['ajJoreHbl - MPOCThIE BEIIECTBA:
CTPOEHUE MOJIEKYJI, XUMHYECKHE CBOMCTBA, MOJYYEHHE M MPUMEHECHHE. BaxkHelme CoOequHEHUS




rajioreHoB, WX CBOWCTBa, 3HAUYE€HHE W NpUMEHeHHe. ['amoreHsl B mpupone. buonorudeckas poib
rajoreHoB.

Xanpkorenbl. OOmiass XapakTepUCTUKA XaJIbKOTCHOB HAa OCHOBAHMHM WX TIOJOXCHUS B
Ilepuonuueckoit cucreme sinementoB J[. M. MeHneneeBa M CTpPOCHHST aTOMOB. XaJIbKOT'€HBI -
npocTeie BemiecTBa. Aimorporus. CTpoeHUE MOJIEKYJT aJUIOTPOITHBIX MOAM(UKAIIUN B UX CBOMCTBA.
[Tonyuenue u mpuMEHEHUE KUCTOPOa U Cephbl. XalIbKOTEHBI B PUPOJIC, UX OMOJIOTHYECKas POJIb.
Onementsl VA-rpynmbel. OOmias XapakTepuCTHKa 3JIEMEHTOB 3TOH TPYINIbl HAa OCHOBAaHUU UX
nosnoxenuss B Ilepumonnueckoir cucreme snemeHtoB J[. M. MenpaeneeBa M CTpOEHUS aTOMOB.
CtpoeHue MOJIEKyJIbl a30Ta U aJUIOTPONHBIX Moaudukanuid pocdopa, nx Gusndeckre U XUMHUIECKHE
cBoiictBa. Bomopomusie coenuHenus siemMeHTOB VA-rpynmbel. Oxcunael a3ora u  docdopa,
COOTBETCTBYIOIIME UM KHCIOTHL. Coiu 3TUX KUCAO0T. CBOMCTBA KHCIOPOJHBIX COCAMHEHUN a30Ta U
doctopa, ux 3HaveHne u npuMeHeHune. A3ot u Gocdop B mpupoe, uX ONOIOTHIECKAs POJIb.
Onementsl [VA-rpynmel. OOmias XxapakTepuUCTHKa 3JIEMEHTOB STOM TpPyNNbl Ha OCHOBAHUU UX
nonoxkeHus B [lepuoguueckoii cucreme 3iemenToB . 1. Menaeneesa u CTpoeHUs aTOMOB. Y TJIEPOJT
u ero ayutotponusi. CBOMCTBa aUIOTPONHBIX MOAU(PUKAIIUN YTriiepoJa, UX 3HAYCHHUE U MPUMEHEHHE.
Okcuapl W THAPOKCHUIIBI YIriiepoja M KPEeMHHUs, UX XUMHUYeckue cBoiictBa. CoiM yrojbHOW U
KPEMHUEBBIX KUCIOT, UX 3HaUeHue U npumeHenue. [Ipuponoodpasyromias poib yriaepoaa sl >KUBOi
Y KPEMHUS JUIs1 HE)KUBOU MPUPOJIBI.

Jlekuus, ypok. d-DneMeHThI

Ocobennoctu crpoenusi atromoB d-anmementoB (IB-VIIIB-rpynm). Menps, muHK, XpoMm, 3Kemes3o,
MapraHel] Kak MMPOCThIC BEIIECTBA, WX (PU3NYCCKUE W XUMHUYECKHE CBOWCTBAa. HaxokIeHue ITux
METAJIJIOB B TpHUpoje, MX monydeHue u 3HaueHue. CoenuHeHus d-3J€MEHTOB C pPa3IMUYHBIMU
CTEIECHSIMH OKUCIIEHUsI. XapaKTep OKCUIOB U TMAPOKCUIOB ITUX JIEMEHTOB B 3aBUCUMOCTH OT
CTENEHU OKUCJICHUSI METaJlIa.

JlabopaTopHoe 3ansiTHe. lI3yyeHue CBOMCTB IPOCTBIX BEUIECTB U COCIUHEHUHN S-2JIEMEHTOB.
N3yueHne CBOMCTB MPOCTBHIX BEIIECTB M COCIMHEHWM P-2JE€MEHTOB. 3ydeHue CBOMCTB IPOCTBIX
BEIECTB U coeuHeHui d-anemeHToB. [lonydeHne ruipoKCuI0B aIFOMUHUS M LIMHKA; UCCIIEOBAaHUE
ux cBoicTB. [lonydueHne u rccieoBanne CBOWCTB OKCHIOB CEephI, yriepoaa, hocdopa.

CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIINXCSA

I[IpumepHasi TeMaTHKA BHEAYIUTOPHBIX CAMOCTOSITEIbHBIX Pa0OT:
1. 3aBUCUMOCTH CBOMCTB CJIOKHBIX BEIIIECTB OT MecToroa0keHus B Tadnuie .M. Menaeneena.

Tema 2.13.
Xumusi B
JKH3HH
ob0ulecTBa

Jlekuus, ypok. XuMHs M TPOU3BOACTBO. XUMHYECKas MPOMBIIJIEHHOCTh M XUMHUYECKHUE
TexHOoJoTUH. ChIpbe ISl XMMUUYECKON MPOMBINUIEHHOCTH. Boja B XMMHUYECKON MPOMBIIIUIEHHOCTH.
DHeprusi Il XMMHUYECKOro MPOM3BOACTBA. HayuHble NPUHIMIBI XUMHYECKOTO IPOU3BOJICTBA.
3amuTa OKpyKarouleil cpelibl U OXpaHa TPyAa NPU XUMUYECKOM Ipou3BoACTBE. OCHOBHBIE CTAIUU
XHMHYECKOT0 Mpor3BoAcTBa. CpaBHEHUE TPOU3BOJICTBA aMMHUaKa U METaHOJIA.




JIeKIII/Iﬂ, YPOK. XUMHUST B CEIIBLCKOM XO3SHCTBE. XuMH3amusl CEeIbCKOro X03sgiicTBAa M e¢
HaIIpaBJICHUS. Pactenus un I104Ba, IMOYBEHHBIN nornoma}oumﬁ KOMILJICKC. Y,Z[O6peHI/I$I n Hux
KJ'IaCCI/I(bI/IKaI_[I/IH. XUMHUYECKHE CpeacTBa 3alllUThLI paCTCHHﬁ. OTpI/II_IaTeJ'IBHBIe IIOCJIICACTBHA
IMPUMCHCHH IICCTULUIO0B U 6opb6a C HUMM. XUMU3alMs )KUBOTHOBO/ICTBA.

Jleknusi, ypok. XuMusi ¥ 3KoJ0orus. XUMUYECKOE 3arpsi3HEHHE OKpyxaroien cpenbl. OxpaHa
ruIpocepbl OT XUMHUECKOTOo 3arpsisHeHus. OXpaHa MOYBBI OT XUMHUYECKOTO 3arps3HeHus. OxpaHa
atMocdepsl 0T xumudeckoro 3arpsisHeHus. Oxpana Giopsl U GpayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.
brnorexHonorus n reHHas HNHKCHCPUA.

JIeKIII/IH, YPOK. XyuMHsS ¥ NOBCEAHEBHAsA JXU3HH YEJIOBEKA. I[OMaI_HHHH anteka. Moromne u
YUCTAIIUC CpCACTBA. CpCI[CTBa 60pL6H ¢ OBLITOBBIMH HACEKOMBIMHU. Cpe,I[CTBa JIMYHOHM THTHEHBI U
KOCMCTHKH. XHMHSI H IHUIIA. MapKI/IpOBKI/I YIIAaKOBOK MHIICBBIX W T'HTUCHUYCCKHUX IIPOAYKTOB H
YMCHUC UX YUTAThb. OKonorus JKUJIMIA. XMMUS U TEHETHKA YeI0BeKa.

Jla6opaTopHoe 3ansaTHe. O3HaKOMJICHHE C KOJUIEKIMEH ynoopeHuil u nectuuuoB. O3HaKOMIICHHE
¢ oOpa3iamu cpeCTB OBITOBON XUMHH U JICKAPCTBEHHBIX MpPENapaToB.

CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCSA

I[IpuMepHasi TeMAaTHKA BHEAYIMTOPHBIX CAMOCTOSITEILHBIX PadoT: -

1. XuMusi B IPOMBIIIJIEHHOCTH.

2. IIpyHIMIIBI XUMHYECKOTO MPOU3BOJICTBA.

3. X¥MHKO-TEXHOJIOTMYECKNE IPUHIIUIIBI TPOMBIIUIEHHOTO MOIYYEHUsI METAJIOB.
4. IlpousBoactBo uyryHa. [Ipon3BoacTBo craiu.

Koncynbranumn 6
Bcero 2 cemectp 140
Bcero uyacos 258




3.YCJIOBUS PEAJIM3AIIMA PABOYEWM ITPOI'PAMMBbBI TUCIUTIIAHBI
3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

3.1.1. OGpa3oBaTenbHbIE TEXHOJIOTHH, IPUMEHSIEMBIC B IPOIIECCE U3YUCHUS JaHHOM
JACIUIUIHHEL:

- MOYJIbHBIC TCXHOJIOTHH;

- TEXHOJIOTUSI KPUTUYECKOTO MBIIILICHUS;

- TEXHOJIOTHUS MPOOJIEMHOT0 O0yUCHUS;

- TEXHOJIOTHUSI TPOEKTHOT'O O0YYCHUS;

- ”H(OPMAITMOHHO-KOMMYHHKATUBHBIC TEXHOJIOTUU;

- KEMC-TEXHOJIOTHH.

[IpuMeHEeHHE TaHHBIX TEXHOJOTHUH TO3BOJIUT COKPATUTh BPEMEHHBIE 3aTPAThl HA MOATOTOBKY
oOyuaromuxcsi K Y4eOHbIM 3aHATUSIM; OYAYT CHOCOOCTBOBAaTH (HOPMHPOBAHHUIO KITHOYEBBIX
KOMIICTCHIIMM, a TakKe IOJyYEeHUI0 KAueCTBEHHO HOBOTO 0O0Opa3oBaTEILHOTO TIPOAYKTa Kak
KBHUHTACCEHIIUHU BCEX KIFOYCBBIX KOMIIETECHIIMH, BOCTPEOOBAHHBIX B COBPEMEHHOM OOIIECTBE.

3.1.2. Ucnosib30BaHHe AKTHUBHBIX U HHTEPAKTUBHBIX ()OPM NpoBeeHUsI 3aHATHI

Cemectp Bun 3ansaTus AKTUBHBIE 1 UHTEPAKTUBHBIC (DOPMBI
MIPOBEACHUS

3aHATUHN
1 cemectp Jlexuus, ypok TexHonorust MPOEKTHOTO OOYUYECHHUS:
- myOJIMYHas TPE3CHTANUS WHIUBUIYaTbLHOTO
MPOCKTA;
Jlaboparopubie Keiic-TexHonoruu:
3aHATHA - AQHAJIU3 KOHKPETHBIX CUTyalUld IO TEeMaM:
«Teopus
CTpPOCHUS OpraHNUYeCKHUX COCITUHEHHI»,
«'UIPOKCUIIBHBIE COCTUHEHUS», «ANBIAETUABI U
KETOHBIY.
TexHonoruu mpoOIEMHOTO O0yUYECHUS:
- TPYIMIIOBOE OOCYXKJCHHWE BOIpPOCA IO TEMaM:
«KapOOHOBBIE KHCIIOTHI U WX IPOU3BOJIHBICY,
«YTICBOOBD, «AMUHBI, aMHHOKHCIIOTEI,
OeKu, «A3oTcozaepxalue

TeTEPOLMKINYECKUE COeanHEHNA. HykienHnosele
KHUCJIOTHI.

buonornyecku akTUBHbIE COSMHEHUS.

2 cemecTp Jlexuust, ypok TexHOoIOorst HPOEKTHOI0 00yUeHUs:

- nyOauyHas Npe3eHTaluus WHAWBUIYAIbHOTO

IIPOCKTA;

Jlaboparopubie Keiic-TexHonoruu:

3aHATHUSA - QHAJIM3 KOHKPETHBIX CHUTyallM IO TemaM:

«Ilepuoguuecknii 3akoH u llepuogmyeckas

cucremMa XuUMH4eckux asemeHtoB JI. U

MenneneeBa», «CrtpoeHue aroma. CtpoeHue

BEILIECTBAY, «ITommumepsl. HucnepcHeie

CHCTEMbD», « X UMUYECKUE PEAKIIUMY.

TexHonoruu mpo0iIeMHOT0 00yYCHHSL:

- IpynnoBoe 00CyXJEHHE BOMIpoca M0 TeMaM:

«PacTBOpBI», «OKHUCINUTEIBHO-

BOCCTAHOBUTEJIbHBIE pEaKIMH.
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DJIEKTPOXUMHUYECKHE TMponecch», «OCHOBHBIE
KJI1aCCHI
COCIUHCHHI», «XHUMHS DJIEMCHTOB», «XHUMHS B
JKH3HH O0IIIECTBAY

HCOPraHNM4YCCKUX HU  OpraHUYCCKUX

3.2. TpeGoBaHNs K MUHUMAJBLHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00eCIeYeHUI0

Ne /1

HaunmenoBanue o0bexTa,
MOATBCPKAAOIICTO HAJTUIUC
MaTepUuaIbHO-TEXHUIECKOTO

o0ecrnie4yeHusl, ¢ IepeYHeM
OCHOBHOT'O 000pYy/JOBaHUS

Anpec (MeCTOIOJI0)KeHHE) 00BEKTA,
MTOATBEPIKIAOIIETO HATMINE
MaTepHATbHO-TEXHUYECKOTO 00ECIICUCHU S
(c ykazanmeMm HOMepa Takoro 0OBEKTa B
COOTBETCTBUH C JIOKyMEHTaMH 110
TEXHUYECKON HMHBCHTAPU3AIINH)

Y4yeOHass aynuTopus JUIsi MPOBEICHUS
3aHATUI JIEKIMOHHOTO, CEMHUHAapPCKOTro,
1a60paTOPHOTO THUIIA, TEKYIIETro
KOHTPOJIA MIPOMEKYTOUHOMN
aTTecTallnu, KOHCYJIbTaIUi
«Jlabopatopusi ~ XUMHUU»:  KOMILIEKT
yueOHOM Mebenu, IeMOHCTPAIlMOHHOE
o0opynoBaHue, nabopaTopHOe
o0opynoBaHue: (OTOKOIOPUMETPHI,
KOHIYKTOMETP, CTaJIarMOMETD,
TUTPOBAJIbHBIC YCTAaHOBKH, (HOTOMETP
TUTAMEHHBIH, pedpakTOMeTpHI,
MOJIIPUMETP, T[I€COYHass OaHs, BECHI
TEXHUYECKHE, PEaKTHUBHI, JJabOpaTopHas
rnocyza, pH-metpsl, MarHUTHBIE
MEIIANKH, Yy4eOHO-HAIISIHbIE TO0COOUs,
pe3eHTAllMOHHOE o0opynoBaHue,
UCIIONIb3yeMOe pPOrpaMMHOE
obecneuenne: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex Browser /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice..

n

394087, Boponexckas o00iactb, T.
Boponex, yn. Tumupssesa, 1. 21, a. 104

YyueOHast ayIUTOpHUS TUTS
CaMOCTOSITCIILHON PabOThI: KOMIUICKT
yueOHOI MeOenu, NEeMOHCTPAIMOHHOE
obopyoBaHue, y4eOHO-HATJISTHBIC
OCOOMS, KOMITBPIOTEpHAsi TEXHHUKA C
BO3MOXKHOCTBIO IOJKIIIOYEHUS K CETH
«aTepHeT» M 00ecrieyeHHEeM JIOCTyIIa

B OJICKTPOHHYIO  WH(OPMALHUOHHO-
00pa3oBaTeNbHYIO cpeny,
UCIIOJIB3YyEMOE IIPOrpaMMHOE

obecneuenune: MS Windows,Office MS
Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex Browser /

Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice.

394087, Boponexckas  o0macTh, T.
Boponex, yn. Tumupsizena, 1. 21, a. 103(c
16.00 o 20.00)
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3.3. UudopmannonHoe odecnieyeHne o0yyeHus1 (epeueHb PeKOMEHyeMbIX yu4eOHBIX
uznanuii, UuTepHeT-pecypcoB, JOMOTHUTEILHON TUTEPATYPHI)

3.3.1. OcHOBHBIE UCTOYHUKH:

1. I'abpuensn, O.C., Octpoymon U. I'., CnagkoB C. A Xumus: 10 knacc: 6a30BbIil YPOBEHb:
yuebnuk / O.C. I'abpuensH. - 3-e u3a., crep. - Mocksa: [Ipocemenue, 2021. - 192 c.

2. I'abpuensn, O.C. Xumus: 11 knacc: 6a30Bbli ypoBeHb: yueOHuk / O.C. I'aOpuensn. - 4-e
u31., crep. - Mocksa: [Ipocsenienue, 2021. - 224 c.

3. MapteiHoBa, T.B. Xumus: yuyeOHUK U NPAKTUKYM JUIsl CpEeIHEro MpodeccroHalbHOTO
obpazoBanus / T.B. MapteinoBa, 11.B. ApramonoBa, E.b. 'ogyHoB; mox obOmeii pemakmueii T.B.
MapTpiHOBOU. - 2-¢ u3Ad., ucnp. u jaomn. - Mocksa: U3narensctBo FOpaiit, 2020. - 368 c. — [DU]-
Pexxum noctyna: https://urait.ru/bcode/450810>.

4. Mocksa, B.B. Opranudeckass xumusi: 0a30BbIe MPUHIUIIBEL: ydeOHoe mocobue mis CIIO /

MockBa B. B. - MockBa: UsznarensctBo FOpaiit, 2020. — 143 c. -[OU]- Pexxum nocryma:
https://urait.ru/bcode/441354>.

3.3.2. lononHUTEIbHBIC HICTOYHHKH:

1. MakcanoBa, JI.A. BBICOKOMOJNEKYJSIpHBIE COECIUHEHUS W MaTepuaibl JUIsl MHILEBON
IpPOMBINUIEHHOCTH: yueOHoe mocobue ans CIIO / MaxkcanoBa JI.A., AwpoBa O.K. - Mocksa:
MzparensctBo KOpaiit, 2021. — 220 c. - [DU]- Pexxum noctyma: https://urait.ru/bcode/475633>.

2. AmapueB, A.M. O6mas u HeopraHudeckas xumus. JlabopaTOpHBIA MPaKTUKyM: ydeOHOE
nocooue s CIIO / AmapueB A.U., KazakoBa A.A., lllenuneiaa JI.B. -MockBa: M3aarenscTBO
FOpaiir, 2022. - 159 c. - [DU]- Pexxum noctyna: https://urait.ru/bcode/492472>.

3.3.3. MeTognuecKkue U3aaHus

1. Meromudeckue yKa3aHHsl ISl CAMOCTOSATEIBHOW pPabOThl MO JUCIHUIUINHE «XHUMHUSDY
(cpennee oOuiee oOpazoBaHue, NMpoduibHAS AUCHUILIAHA) Ui OOYYaIOIIMUXCS MO CHEeIHATbHOCTIM
cpenHero npodeccuonansHoro oopazosanms / coct.: O.B. JIpsikonoBa, O.B. [leperonyas. - Boponex:
Boponexckuii rocynapcTBeHHbIM arpapHblii yHuBepcuteT, 2018. - [OU]- - Pexum nocrymna:
http://catalog.vsau.ru/clib/metod/m146646.pdf>.

3.3.4. Ilepuoanyeckue U31aHUs:

1. BectHuk BOopoHEXKCKOro rocy1apcTBEHHOIO0 arpapHOro yHMBEPCUTETAa: TEOPETUUYECKUM U
HAy4YHO-TIPaKTU4eCKuil )KypHan / Boponex. roc. arpap. yu-T - Boponex: B'AY, 1998-

2. XKypHuan ananurudeckoit xumun / Poccuiickas akajgemus Hayk - Mocksa: Hayka, 1946-

3. Kypnan ¢pusnueckoit xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1934-

4. XuMHSI U TEXHOJOTHS MHIIEBBIX MPOAYKTOB [DIEKTpOHHBIN pecypc|: PedeparuBhbrii
xypHain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.3.5. Tlepeuenn pecypcoB HH()OPMAIMOHHO-TEICKOMMYHHKAIIMOHHON ceTn «HTepHETY,
HEOOXOIUMBIX JIJISi OCBOCHUS TUCITUTUTHHBI
1. DnekTpoHHbIE MOJIHOTEKCTOBBIE pecypchl Hayunoit oubnuorexku BI'AY (http:// library.vsau.ru/)

IlepeyeHb JOKYMEHTOB, HOATBEPKAAIOMINX HATHYHE/TIPABO MCI0JIb30BAHUA LM (PPOBBIX
(3J1eKTpPOHHBIX) OubIMOoTEeK, IBC
(3a meprofI, COOTBETCTBYIOIINI CPOKY MoTydeHus oopa3osanus mo OOIT)

YueOHnbrii |(Nen/n HaunMeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM Cpox aeiicTBust
roa PEKBH3UTOB
2022/2023 | 1. KonTpakT Ne 358//TV ot 30.08.2021. (OBC «JIAHb») 24.09.2021 —23.09.2022
2. KonTpakT Ne 612/]TY or 27.12.2021. (9BC 01.01.2022 —31.12.2022
«ZNANIUM.COMp»)
3. Kontpakt Ne 320/Y ot 04.08.2022. (95C FOPAMT — (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. Konrpakt Ne 321/1Y ot 04.08.2022. (95C FOPAUT — (CTIO)) (05.08.2022 —04.08.2023

5. Kontpaxt Ne 334-11V ot 30.08.2022. (9BC IPRbooks) 01.09.2022 —31.08.2023

6. KonTpakt Ne 411-1Y ot 10.10.2022. (3BC «JIAHbY) 12.10.2022 - 11.10.2023

7. Konrpakt Ne 561/1Y ot 07.12.2021 (O3BC E-library PYH3b)  |01.01.2022 - 31.12.2022

28.03.2017 - 28.03.2022
(TIposIOHT IS 10

8. ToroBop Ne101/H2b/2097 ot 28.03.2017 (HatmonansHast
hiekTpoHHasOnomuoreka (HOB))

28.03.2027)
0. IAKT BBOJIa B OKCILTyaTalMI0 DeKTpoHHO) 6ubmmuorexu B'AY  [Beccpouno
Ne 33 0119.01.2016
2. I[IporpammHOe oOecrieueHue 00IIero Ha3HAYCHHUS
o HasBanue Pasmemenue
1 | Oneparmonnsie cuctembl MS Windows /Linux /Pex OC 1K B noxansHOM cetu BITAY
2 | TakeTs! opucHbix pwioxkenunii MS Office / OpenOffice/LibreOffice [IK B noxaneHOM cetu BI'AY
3 | IIporpammsl a1s npocMoTpa haiinos Adobe Reader / DjVu Reader TIK B mokansHOM cetu BIAY
4 | Bpayszepsl SIunexc Bpaysep / Mozilla Firefox / Microsoft Edge [IK B nokansHOM cetu BI'AY
5 | Aurusupycuas nporpamma Drweb ES [IK B noxanpHO# cetu BI'AY
6 | Iporpamma-apxusarop 7-Zip IIK B noxanbHo# cetn BI'AY
7 | MynsTumenua npourpeisatens MediaPlayer Classic IIK B nokanbHoi cetn BI'AY
8 | IMnatpopma onnaitn-obyuenns eLearning server TIK B mokaneHOM cetu BIAY
9 | Cucrema kommbroTepHoro TectupoBanust AST Test IIK B nokaneHoii cetu B'AY

- CaiiTel 1 HTH(POPMAITMOHHBIC TOPTAITBI

1. http://hemi.wallst.ru/ - XumMus. o0pa3oBaTeIbHbINA CAUT U1 IIKOJIBHUKOB U CTYIEHTOB.

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

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

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit xadenps! xumun B['AY.

5. http://www.chem.msu.su/rus/elibrary/ - nexTpoHnHas OuOIMOTEKa MATEPHATIOB IO XUMUHU.
6. https://ru.wikipedia.org/ - Bukuneaus - JHIUKIONEANUS HA PYCCKOM SI3bIKE.

3.4. Oco0eHHOCTH OpraHu3aluu 00pPa30BATEJHLHOI0 Mpolecca MO JUCHUIJIHHE s
WHBAJIM/IOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTAMH

CopepkaHue JUCHUIUIMHBI M YCIOBUS OpTraHW3alliy OOy4YeHHUsS il OOydJaromuxcs ¢
OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbsSi M HMHBAIHJOB KOPPEKTUPYIOTCS MPH HAIUYUUA TaKHX
00yJarOIUXCsl B COOTBETCTBHH C WHAMBUAYAIBHON MMPOTrPAMMON peabUInTAIIK WHBAIHIA, & TaK KE
«TpeOoBaHUSAMU K OpraHM3alMU 00Pa30BaTEIBLHOIO Ipolecca Ui OOyYeHUs WHBAIUIOB U JIMI C
OTPaHUYCHHBIMHA BO3MOYKHOCTSIMH 37J0POBBS B TIPO(ECCHOHATBHBIX 00pa30BaTEIIbHBIX OPraHU3aINIX,
B TOM 4YHCIIE OCHAaIICHHOCTH oOpa3oBarenbHOoro mpomecca»y (IluceMo MwunoOpHayku P® ot
18.03.2014 r. Ne 06-281), [TonoxkeHrem 0 METOJAMKE OIEHKH CTEIIEHU BO3MOXHOCTH BKJIFOUCHUS JIUII
C OTrpaHMYCHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbS M HMHBAJIKIOB B OOLIMH 00pa3oBaTCIIbHBIN IPOIECC
(HUMMU, 2015); Ilomoxennem OCOOESHHOCTH OpraHu3aluyd O00pPa30BaTEIHHOrO TIpoIecca IIo

06p2130BaTeJ'IBHBIM [mporpamMmmam Jid UHBAJIMAOB U JIMI] C OI'paHUYCHHBIMH BO3MOXKHOCTAMUA 310POBbA
(I1 BTAY 1.1.01-2015).

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHBI
Texkynuil KOHTPOJb YCIEBAEMOCTH M OLEHKA pEe3yJbTaTOB OCBOCHUS JUCLUIIINHBI
OCYILIECTBIIETCS IIPENIOAABATEIIEM B IIPOLIECCE IPOBEACHMS ay IUTOPHBIX 3aHATUN U TECTUPOBAHUA,
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a TaKk)Ke BBIMOJIHEHHsI 00y4JaromumMucs pedepaTtos.
4.1. ®opmbl, METOABI M CPEICTBA KOHTPOJISI U OLIEHKH 00Pa30BaTeJIbHBIX Pe3y/JIbTATOB

00y4YaKIHUXCsA
Pe3ysbTaThbl 00y4ueHust DopMBbI 4 METOAbI KOHTPOJISA U OLIEHKHU
Ilepeuend nuuHOCMHBIX PE3YIbMAMOG: Dopmbt KORMPONA 00y4eHUA:
- opMupoBaHue y 00y4aIOMIUXCS YMEHHsI| - JOMAIHEE 3a1aHKue MPOOIEMHOIO XapaKTepa,
OLICHUBAThb 3HAYUMOCTbL XMMHYECKOIO 3HaHus| -  [PakTMHECKHE  3allaHus  Ha  pCLICHHE
JUIST KKJIOTO YEJIOBEKa, XUMHIECKHX 3a11a1,

- TOATOTOBKA ¥ 3alllUTa HWHIUBUAYAIBHBIX
MIPOEKTOB;
Dopmul OUeHKU Ppe3yibmamusHocmu

9 i o0yuenus: TpPAJULIUOHHAs CHCTEMa OTMETOK B
CCTCCTBCHHOHAYIHON KapTHHBI MHUPA, YMCHUA 5,10y 33 karyro BHIIONTHEHHYIO paboTy, Ha OCHOBE

O6LHCHHTB O6LeKTLI 1 IPpOHECChI Opr)KaIOH'IeH KOTOPBIX BBICTABJIACTCA UTOIOBasA OTMCTKaA.

ACUCTBUTEJILHOCTH. TIPUPOIAHOH, COLMAILHOW,  Memoodbl konmpons nanpasienst Ha RpoGepKy
KYHLTypHOﬁ, TEXHUYECKOH CpCakbl, - UCIIOJIB3YH ymenusn oﬂyqa}omuxcg;

- ¢opmupoBaHue 'y  oOydarmuxcs
[EJIOCTHOTO TPEICTABICHUS O MHpPE H DPOJIU
XUMHU B CO3JIaHUH COBPEMEHHOM

JUISL 3TOT0 XUMHUYECKUE 3HAHUS, - OIEHKa CHocoOOB TIONyYeHUs] W 00paboTKH
- pasBuTHE Yy OOYy4alOUIMXCAd YMEHHI|PE3yIbTaTOB HAyYHBIX SKCIICPHUMEHTOB;
pasnmuuath (aKTHl W OLIEHKH, CPaBHUBATh| - BBIIONHSTH YCIOBHUS 3aJaHHs Ha TBOPYECKOM

KDUTEPUAMH OLEHOK M CBS3b KpUTepHeB ¢| ~ ACTath OCO3HaHHBIN BHIOOp CIOCOOOB AeicTBUI

ompeaeIeHHON CHCTEMO 1eHHoCTEj,| 13 PAHCC H3BCCTHBIX;
- OCYIIECTBIIATh KOPPEKIUIO  (HCIPaBJICHUE)
(dbopMyIIMpOBaTh u 000CHOBBIBATh
CICNaHHBIX  OMHOOK  HAa  HOBOM YpOBHE
COOCTBEHHYO MO3HIIHIO;

npejaraéMblixX 3aJaHul;

- TpHOOpETeHHe OOYHAIOMMMUCS OMBITA| ~ _ \aGorars B rpymme W MPeCTABIAT KK CBOIO,
Pa3sHOOOpPasHOM JEATENBLHOCTH, MO3HAHMA H|rak p mo3mImio IpYIIIBE
CaMOIIO3HAHMI, KIIFOYCBbIX HaBBIKOB,| - paGoTraTh C OCHOBHBIMH  alTOPHUTMaMHU
UMEIOIIMX  YHHUBEPCAJIbHOE 3HAU€HHUE JJISA|moNyyeHus UHTEPIPETALMU PpEe3yIbTaToB
pa3IMYHBIX BHJOB JEATEILHOCTH (HABBHIKOB|XMMHUYECKHX  OKCICPUMEHTOB, HAOMIOACHHH U
pewienuss  1poOiieM, [PHHATHS  PELIEHUH, I3MCPEHHI.
IIOWCKa, aHatu3a W o0paboTku uHpopMmaiuu, Memoow ouenxu pesynsmamos obyuenus:
KOMMYHI/IKaTI/IBHLIX HAaBBIKOB, HaBBIKOB q)OpMHpOBaHI/Ie pe3yjibTaTa UTOIrOBOU aTTECCTALlUU I10
I/I3MepeHI/II71, COTPYZ[HquCTBa, 6630H3CHOFO JUCHUITIIINHEC Ha OCHOBC CYMMBI PE3YyIbTAaTOB
oOpamieHusi ¢ BEHIECTBAMH B TIOBCEIHEBHOM TCKYIIETO KOHTPOILL.
KU3HH).

Ilepeuens memanpedmemnuix pe3ynbmamos:

- YMEHHE WCIOJIb30BAHUS PA3THUHBIX
BUIOB II03HABATCIIbHOM  JCATEIBHOCTH U
OCHOBHBIX  HMHTCJUICKTYQJIBHBIX  OTEpaIuit
(moCTaHOBKHU 3a7a4H, dbopMynupoBaHUs
TUIOTE3, AaHalli3a W CHHTE3a, CpPaBHEHUS,
000011IeHNs, CHCTEMATU3AINH;

- TOTOBHOCTH K BBISIBJICHHIO TTPHUYUHHO-
CICACTBEHHBIX CBS3€H, TIIOMCKAa aHAJIOrOB,
(GOopMyJIMpOBaHMS BBIBOJOB) IS PEIICHUS
IIOCTABJICHHON 3a/1a4H;

- TNPUMCHCHHE OCHOBHBIX METOJIOB
Mmo3HaHusl (HAOJIIOICHMS, HAY4YHOT'O
AKCIIEPUMEHTA) JUIS HW3YYCHHSI Pa3IMYHBIX
CTOPOH XMMHYECKUX OOBEKTOB M IPOIECCOB, C
KOTOPBIMH BO3HHKACT HEOOXO0IMMOCTh
CTaJIKUBAThCS B IpOodecCHOHaTIBHOM chepe;

- WCTOJB30BAaHUE PA3IUNIHBIX HCTOYHHKOB
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VIS TIONMydeHUsT WHGOPMAIUU O XHUMHYECKHX
rpolieccax, yMEHUE OLEHUTh €€ JOCTOBEPHOCTh
JUISL  TOCTHDKCHHSI XOPOIIMX PE3yJbTaTOB B
npodeccuoHanbHOM chepe

Ilepeuens npeomemupix pe3ynbmamos:

B xo/1e ocBoeHHS TUCTIUITIINHBI 00YYarOIIANACS
JOJI’)KECH 3HATL/IIOHUMATh:

- 3HAHHE OCHOBOIIOJIATAIOINX XUMUUECKUX
MMOHSTHH, TEOpUH, 3aKOHOB Hu
3aKOHOMEPHOCTEH; YBEpPEHHOE TOJb30BaHUE
XUMHYECKON TEPMUHOJOTHEN U CUMBOJIUKOM;

- MECTO XMMHMHM B COBPEMEHHOW Hay4HOH
KapTUHE MUpa; pOJIb XMMUHU B (POPMUPOBAHUU
Kpyro3opa u (YyHKIIMOHAIBHOW TPaMOTHOCTH
YyeJoBeKa JIJISl pEeIICHHs TPAKTUYECKHUX 3a/a4;

- MpaBWia TEXHUKH O€30MacHOCTH TIPH
HCII0JIb30BaHUN XUMHUYECKHUX BEIIECTB.

yMeThb:

- 00pabarbIBaTh, OOBSICHATH PE3yJIbTATHI
MPOBEJICHHBIX OIBITOB U JICJIaTh BHIBOIbI;

- TPUMEHSATH  METOJbl  HAY4YHOTO
MMO3HAHUSA (mabiroieHue, OITMCaHHE,
W3MEPEHHUE) TPU PEIICHUU MPAKTHIECKUX
3ajad.

HCI0JIb30BATh npuodpeTeHHbIe
3HAHMS M YMEHHUSl B TMPaAKTHYECKOI
JeATEJbHOCTH M IOBCEIHEBHOM KHM3HH

IS

- (opmupoBaHUsT COOCTBEHHON MO3HUIINU
1o OTHOLLIEHUIO K XUMHUYECKON
nHbOpMalNY, TOIy4aeMOW U3  Pa3HBIX
HUCTOYHUKOB;

- NPUMCHEHHS METOOB MO3HAHHS TPH
PCIICHUH NPAKTHYCCKUX 3a1a4,

- coOmroieHWsT  TPaBHJI  TEXHUKH
0€30MMacHOCTH npu WCIIOJIb30BAHUN
XMUMHYECKHX BEHICCTB B  IPAKTHYCCKOM
ACATCIIBHOCTHU N HOBCGHHGBHOﬁ KU3HU.

4.2. XapaKTe HCTHUKA OCHOBHBLIX BUI0B H€ATCIBbHOCTH CTYACHTOB

Copep:xanue 00y4yenus (Ha ypoBHe y4eOHBIX el CTBHIA)

XapaKTepHCTI/IKa OCHOBHBIX BH/IOB J€ATECJIbHOCTH CTYICHTOB

BBenenne AKTyaJ'II/ISaI_[I/IH 3HaHHUH O npeaMeTe XHUMMUA. Bricka3piBanue

COOCTBEHHBIX CYXXICHHH O 3HAUYCHHUH XWMHUYECKOH HAyKW IS
OTJIENBHOTO YeNOBEeKa, ToCyJIapcTBa, oOimiecTBa. Bricka3biBaHUE
CYXJIEHUIl 0 3HaueHHe XUMUU npu ocBoeHuu npodeccuit CI1IO u
cnernuansHocteld CIIO ectecTBeHHO-HAYYHOTO TPOGUIST
poheCCHOHATTLHOTO 00pa30BaHMUS.

Pazgea I. Opranuyeckast Xumus

Tema 1.1.
IIpeamer oprannyeckou
xumuu. Teopusi cTrpoeHus

Pacckas o KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHN4YCCKHUX BCIOCCTB: IIPUPOJIHBIC,
HCKYCCTBCHHBIC U CHHTCTUYCCKHUEC, XapaKTCPHUCTHUKA 0COOEHHOCTHU
OpraHN4YCCKHUX COGI[PIHGHPI?I, pacCMOTPECHUC IIpUMCPOB
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OpPraHuYecKuX coeMHeHN

OpraHuyecKkux coeauHeHnid. OObSICHEHNE TTOHITHIA: BaJICHTHOCTD,
XUMHUYECKOE CTPOEHHUE, YIIEPOJIHBIA CKEJNeT, CTPOEHHE aToMa
yIJIepOa, TOMOJIOTHYECKHMIM psAJ W TOMOJOTHYECKas Pa3HOCT,
TOMOJIOTH, IIPUMEPBI OCHOBHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUI U UX TOMOJIOTOB.

Tema 1.2. Pacckas o cocraBe ankaHOB, TOMOJIOTHYECKOM PsIJI€ PEACTbHBIX

IIpeneabHbie yraeBoopoaoB. [Ipumepsr n3oMepoB ankaHoB. CocTaBieHHe
YIJ1eBO1OPOAbI (GOopMyJIbI HF30MEPOB M TOMOJIOTOB, HA3bIBAHUE X TIO

MexayHapoaHoi HomeHkiatype MIOITAK. PaccmoTrpenue
XUMHUYECKHX CBOMCTB aIKaHOB HA MPUMEpPE METaHa, dTaHa:
pEeaKIMK TOPEHHMS, 3aMEIICHUS, JCTUIPUPOBAHKS, OCHOBHBIE
CIIOCOOBI MOTYYCHHSI, COCTABJICHUE YPABHEHUS COOTBETCTBYIOIINX
peaKIuii.

Tema 1.3. Pacckas o cocraBe aqkeHOBH aJIKOIUEHOB, TOMOJIOTHUECKOM PSJIE

JTH/IeHOBbIE M JUEHOBbIE | HEMPEACIbHBIX YTIIEBOAOPOI0B. [IprMepsl H30MEPOB AJTKECHOB.
YIJ1€BO0PObI CocraBnenue GopmyIibl ©30MEPOB M TOMOJIOTOB, HA3BAHHUE UX 10
MmexyHapoaHoi HomeHknatype UIOITAK. Paccmorpenue
XUMHUYECKHX CBOMCTB QJIKCHOB U aJKOAMCHOB: PEAKIIMU TOPCHMS,
3aMeIeHus, JeTUIPUPOBAHYSI, OCHOBHBIC CTIOCOOBI ITOTYICHHSI,
COCTaBJICHUE YPABHEHHS COOTBETCTBYIOIIHNX PEAKITHH.

Tema 1.4. Pacckaz 0 cocraBe  ajKWHAX, TOMOJIOTUYECKOM  psijie

AlleTHJIEHOBDBIE HEeNpeenbHbIX YTIeBOAOPOAOB. [Ipumepbl H30MEpOB AalKHHOB.

YIJ1€BO0PObI Cocrasiienne (GOpMyJIbI H30MEPOB M TOMOJIOTOB, HA3BaHHUE WX I10
MexayHapoaHoi  HoMmeHknarype  MIOITAK.  Paccmotpenue
XUMHYECKUX CBOWCTB QJIKaHOB Ha TIpUMEpPE MeETaHa, JSTaHa:
peaKIu TOPEHUs, 3aMEIICHUS, JCTUIPUPOBAHMS, OCHOBHBIC
CIIOCOOBI TTOJTyYEHHSI, COCTABIICHUE YPABHEHUS COOTBETCTBYIONINX
peaKIuid.

Tema 1.5. Pacckaz 00 0coOeHHOCTSIX CTpoeHHsS OCH30JIa U €ro TOMOJIOTOB;
ApomaTuueckue ¢dopmyna OeH30ma, CrOCOObI MOyYSHHs, XUMHUYECKAE CBOMCTBA,
YIJ1€BO0PObI COCTaBJICHUE YPABHEHHI COOTBETCTBYIOIINX PEAKIIHIA.

Tema 1.6. Paccka3 o mpupoaHBIX UCTOUYHUKAX YTIEBOJOPOJOB — HE(TH,

IIpupoaHbie HCTOYHMKH | CIIOCOOBI ee MmepepadOTKH, COCTaBIEHUE YPAaBHEHUS KPEKUHTa,
YIJIEBOIOPOI0B KaMEHHBI  yTroib, CHOCOOBI ero mepepaboTku. M3ydenue
MOHSATHHN: ICTOHAIIMOHHAS YCTOMYMBOCTh, OKTAHOBOE YHMCIIO.

Tema 1.7. Paccka3 o coctaBe cnupToB, CTpOeHHE (PYHKIMOHAIBHOMN TPYIIIIEI
I'mapokcuiabHbIe cnuptoB, CoctaBienue (opMmynbl HM30MEPOB M TOMOJIOTOB,
COeIMHEHUSA Ha3BaHME HX N0 MexayHapoaHoi HomeHknarype WIOITAK.

PaccmoTpenne XUMHUYECKMX CBOWCTB CIHUPTOB Ha IIPUMEPE
MPOIAHOJIA: PEAKIUU TOPCHHS, 3aMEIICHUs, JCTUAPUPOBAHUSA,
JeruapaTaly, OCHOBHBIE CIOCOOBI MOJIYYEHHS, COCTaBICHUE
YPaBHECHHSI COOTBETCTBYIOIINX PEAKIIHH.

Tema 1.8. Pacckaz o0 cocraBe anpIerujoB W KETOHOB, CTPOCHHE

AJIbAeruibl 1 KETOHbI

¢bynkunonansHoi Tpynmnbl. CoctaBieHue (OpMyIIbl U30MEPOB U
rOMOJIOTOB, HAa3BaHME MX [0 MEXIYHApOJHONH HOMEHKJIAType
HIOITAK. PaccmoTpenne XMMHUUYECKHX CBOWCTB albJIETHIOB U
KETOHOB: pEakLUUU TOpEHMs, 3aMeIleHus, JeruJpUpOBaHUs,
JEeTUIpaTallii, OCHOBHBIE CIIOCOOBI IMOJIyYEHHsI, COCTABICHUE
YpaBHEHHsI COOTBETCTBYIOIUX PEAKLUI
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Tema 1.9.
KapG6oHoBbIe KHCJIOTHI
HX MPOM3BOIHBIE

Pacckaz o cocraBe KapOOHOBBIX KHCIOT W HMX MPOU3BOJHBIX,
crpoeHue (GyHKUHOHAIbHOM Tpynnbl. CocraBieHue (HopMyJibl
M30MEPOB M TOMOJOIOB, HAa3BaHUE HUX M0 MEXIyHapOAHON
HomeHknarype MIOITAK. PaccMoTpeHne XHMMHYECKUX CBOMCTB
KapOOHOBBIX KHCJIOT M HX MPOU3BOAHBIX: PEaKUUU TOPEHHUS,
3aMeIlleHus, JerUApUpOBaHMs,  JAETHApaTalud,  OCHOBHBIE
CTIOCOOBI TIOTYYEHHsI, COCTABIICHHE YPAaBHEHUS COOTBETCTBYIOIINX
peaKkuuid.

Tema 1.10.
YriaeBoanl

AkTyanu3anusi 3HaHWM 1o Owonormu. Pacckaz o cocrase
YIJIEBOAOB, CTpOeHHE (QYHKIMOHANbHOH Tpymmbl. CocraBieHue
dbopMynbl  HM30MEPOB M TOMOJIOTOB, Ha3BaHME HX IO
MexayHapoaHoit Homenkiarype MIOITAK. Paccmorpenue
XMMUYECKHX CBOICTB yIJI€BOJOB U UX OMOJIOTMYECKOI 3HaYEeHHUE.

Tema 1.11.
AMHWHBI, AMHHOKHCJIOTHI,
0eJIKH

Pacckas o cocraBe KapOOHOBBIX aMHHAX, aMUHOKHCIIOTaX, O€NKax,
crpoeHne  (YHKIHMOHAJIBHBIX  TPYNN, TENTHAHAs  CBA3b.
CocraBieHue (opMynbl Ha3BaHME MX [0 MEXKIYHapOIHOM
Homenknarype MIOITAK. PaccMoTpeHne XMMHUYECKUX CBOMCTB
aMMHOB, aMHHOKHUCIJIOT, OEJIKOB: peakIUH T'OpEeHUs, 3aMelleHUs,
JETupUPOBaHMS, JerupaTaluu. OcHoBHbIE Croco0sbl
MIOJIy4EeHHUs], COCTABJICHHUE YPABHEHUS COOTBETCTBYIOIINX PEAKIIUH.

Tema 1.12.
A3oTcoaepxaimme
reTeponuKJInYecKue
coenuHenusi. HykienHoBbie
KHCJIOTBI

AkTyanu3anus 3HaHMM 1o Owonormu. Pacckaz o cocrase
HYKJIEMHOBBIX KHCJIOT, CTpOCHHE (YHKIMOHATBLHOW TPYIIIHL.
CocraBienue GopMyIibl H30MEPOB M TOMOJIOTOB, Ha3BaHHE MX IO
MexayHapoaHoit HomeHknatype MFOITAK. PaccmoTrpenue
XUMHUYECKUX CBOMCTB HYKJIEMHOBBIX KHUCJIOT U UX OMOJIOrMUECKON
3HAuYCHHUE.

Tema 1.13.
BuoJsiornyecku akTUBHbIE
COeHUHCHUS

Paccka3 o BUTaMuHaX, ropMOHax (epMEeHTax ,MX KIacCU(pUKAIIHS
1 0003HaYeHHE, 0COOCHHOCTH CTPOCHUS M CBOMCTB B CPaBHEHHH C
HEOpPraHMYeCKUMH KaTalu3aTopaMmiu, Kiaccupukanus.PackpeiTe
Ha MpHUMEpax pojb XUMHUU B (HOPMUPOBAHMHM COBPEMEHHOU
Hay4YHOH KapTUHBl MHUpa U B IPAKTUYECKOH JAEATEIbHOCTU
yenoBeka.llpencraBienne o myTH  pemieHUs  INI00AIbHBIX
npobaeM, CTOSIUX Iepel 4YeJIOBEYECTBOM: HKOJOTHYECKUX,
OHEPreTUUECKUX, CHIPbEBBIX, U POJb XUMHUU B PEIIEHUU 3TUX
npo0Jem.

Pazneun I1. O0mas u Heopranuyeckasi Xumus

Tema 2.1.
Xumus - HAyKa 0
BelecTBax

AKTyanuzanusi 3HaHUH O CJCAYIOIMUX TMOHSATHUSAX: BEILIECTBO,
XUMUYECKUN FJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE AaTOMHAs
Y MOJICKYJISIPHASI MacChl, HOH, aJUIOTPOTHS, U30TOMbI, XUMUYECKAS
CBA3b,  JJEKTPOOTPULATEIBHOCTb,  BAJIEHTHOCTh,  CTEIEHb
OKHCJICHUS, MOJIb, MOJISIpHasE Macca, MOJSIpHBIH  00beM
ra3oo0pa3HbIX  BEIIECTB,  BEIIECTBA  MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO ~ CTPOEHHUsS,  PAacCTBOPBI,  DBJEKTPOJIUT  H
HE3JIEKTPOJIUT, JICKTPOIUTHYECKAsT AUCCOLMALINS, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKHCJICHHE MW BOCCTAaHOBJICHHE, TEILJIOBOM
3¢ (deKT peakiuu, CKOPOCTh XUMUYECKOW peaKkluu, KaTalus,
XUMHUYECKOE PABHOBECHE. .

Tema 2.2.
Crtpoenue aToma

Pacckaz 0 DpoMCXOXKIEHME M INPEBPAIEHUE XHMHYECKUX
JJIEMEHTOB BO BCEJIEHHOM. PaccMOoTpeHHMe MoJenu CTpoeHHUs
aToma, IOHATHS sApPO M HYKIOHBI, JJEKTpOH. Pacnpenenenue
AJIEKTPOHOB M0 OpOUTANIAM B COOTBETCTBHE ¢ IMpuHUMIIOM [laynu
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" IIPpaBHIIOM Xsz[a.

Tema 2.3.
Ilepuoanyeckuii 3aK0H U
Ilepuoanyeckasi cucrema
XMMHYeCKHX dJj1eMeHToB /1. H.
MenpesieeBa

YcraHoBKa  DBOJIOLMOHHOM  CYIIHOCTM  MEHHAEJIEEBCKONM U
coBpeMeHHOU (opmynupoBok mnepuoaudyeckoro 3akona JI. .
MenneneeBa. OObsicHeHHE (DHU3MYECKOTO CMBICIA CHMBOJIMKU
MepUoOANYecKor Tabnuipl XuMuyeckux siementoB [ .
MenpneneeBa (HOMEPOB JIEMEHTA, IEPUOA, TPYIINHI) U YCTAHOBKA
MIPUYMHHO-CJIEACTBEHHON CBS3M MEXIy CTPOCHHEM aroMa H
3aKOHOMEPHOCTSIMA ~ HM3MEHEHMSI  CBOMCTB  DJJIEMEHTOB U
o0pa3oBaHHBIX MMM BEIIECTB B TMEpUOJaX U TpyIIMax.
XapakTepHucTHUKa 3JIEMEHTOB MaJIBIX U OOJIBIINX MEPHOJIOB [0 HX
nojoxxeHuto B [lepuognyeckoii cucreme 1. 1. Menaeneena

Tema 2.4.
CTpoeHne BelecTBa

VcraHoBka 3aBHCHMOCTH CBOMCTB XHMHYECKHMX BEIIECTB OT
CTPOCHHUSI aTOMOB OOpPa3yOIIMX HX XUMHUYECKHX DIJIEMEHTOB.
XapakTepucTUKa BaXXKHEHIIMX THUIOB XHUMHUYECKUX CBSI3€H U
OTHOCUTEIBLHOCTH JTOH THUnojorud. OObsSCHEHHE 3aBUCHUMOCTHU
CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOEHUS KPUCTAIMUECKUX
pewierok. DOpMYyJNIMPOBKA OCHOBHBIX IIOJIOKEHUH  TEOPHUH
AJIEKTPOJIUTUYECKON JUCCOUMAlMd M XapaKTepUCTHKA B CBETE
9TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coelMHeHUl. POpMyJIHpPOBKAa OCHOBHBIX IIOJIO)KEHUI TEOpUH
XUMHYECKOTO  CTPOEHUS  OPraHUYeCKHMX  COEAUHECHHH U
XapaKTepUCTUKA B CBETE ATOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCAUHECHUI

Tema 2.5. Paccka3 0 COBpEMEHHBIX NPEICTABICHHUS CTPOCHUM TBEPHBIX,

ITosmmepsbl KHUJIKUX M Ta3000pa3HbIX BELIECTB, OOLIME MOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁZ MOHOMCD, IMoJIMMEP,
CTPYKTYpPHOE 3BEHO, CTEIIEHb OJIUMEPU3ALNH, CPEAHIA
MoJieKyisipHas  Macca. OcHoBHble Meroabl cuHTe3a BMC
(moJIMKOHIeH AUl NOJTMMEPHU3altsl).

Tema 2.6. Pacckas o JucnepcHbIX CHUCTEMax, KOJUJIOMJIHBIX CHCTEMax.

I[chepcnble CHCTEMBbI

IlosyueHne U CBOMCTBAa JUCHEPCHBIX cHUCTeM. VcTuHHBIE
pactBophl. PacTBopenme kak (pU3MKO-XMMHUYECKHUI IpOIEcC.
TennoBble sBIeHHUS Npu pacTBOpeHUH. CrocoObl BbIpAXKEHUS
KOHIICHTPALUX PACTBOPOB.

Tema 2.7.
XumMHuyecKue peakuuu

Pacckaz 0 XuMUYeCKHX peakiivs, KOTOpbIE MPOTEKAOT B )KUBOU U
HEXHUBOW TMpUpPOJE, JeXKallue B OCHOBE OHOr€OXMMHYEKHUX
KpYyrOBOPOTOB  BEIIECTB.  3aKOHOMEPHOCTH  MPOTEOKaAHUS
XUMHYECKHUX peaxkuuil. TemioBbie 3P PeKTHI
peakiuit. O6paTUMOCTh XUMUYECKUX PEAKITHIA.

Tema 2.8.
PactBopbI

Pacckaz o pactBopax, HX HM3UKO-XUMHYECKass IpHUpoIa
pacTBOpEeHUsI M pacTBOPOB. B3ammopaencTBue pacTBOPUTENS U
pPacTBOPEHHOIO  BEILECTBA. Teopuss  PNEKTPOIUTUYECKON
aucconanuu. MexaHu3M JUCCOIMAIIMU BEIECTB C Pa3IMYHBIMHU
TUNIAMU  XUMHYECKUX cBs3ed. OOcyxleHue BKIaZa PYCCKUX
VYCHBIX B Pa3BUTHC IMPEACTABICHUN 00 JJICKTPOIUTHICCKON
JUCCOLIALMY. OcHOBHbIE MOJIOKEHUS TEOPUH
ANEKTpoIUTHYECKON auccounanuu. CreneHb 3JeKTPOIUTHUECKON
aUccoUanuu U (QakTopsl ee 3aBUCUMOCTU. CHUIIBHBIE M CPEIHUE
3NEKTpONUThl. Jluccoumanus BoIbl. BOOoOpoaHBINM TOKAa3aTelb.
Cpena BOAHBIX PacTBOPOB JJICKTPOIHMTOB. Peakiuu oOMmMeHa B
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BOJIHBIX paCTBOpaX 3JICKTPOJIUTOB.

Tema 2.9. OxucjauTeIbHO-
BOCCTAHOBHTEJIbHBIE PEeAKIIHH.
DJIeKTPOXUMHYECKHe
npouecchbl

Hcnonb3oBanre B y4eOHOW W MPOPECCHOHATBHON NIEATEITHBHOCTH
XUMHYECKUX TEPMHUHOB U CHUMBOJMKH. Ha3zBaHuwe H3y4yeHHBIX
BEILECTB 10 TPUBUAJIBHON WJIM MEKIyHApOJHOM HOMEHKIIATYPE H
OTpaXEHHUE COCTaBa ITUX COCAMHEHUU C MOMOIIBI0 XMMHUYECKUX
dopmyn. OTpakeHHe XUMHUYECKUX MPOIECCOB C IOMOIIBIO
ypaBHEHUN XUMHYECKHX peakiuuii OObsICHEHHE CYIIHOCTH
XUMHYECKHX TporieccoB. Kiraccupukamus XUMUYECKUX PEaKIuit
M0 pa3lUYHBIM MpPHU3HAKaM: YHCIy M COCTaBy MPOAYKTOB U
peareHToB, TerioBoMy 3G (deKTy, HarpaBiIeHHIO, (a3e, HATHIUIO
KaTajan3aTopa, H3MEHEHHUIO CTENeHEl OKHUCIIEHUS SJIEMEHTOB,
0o0pa3yloIKUX BEMECTBA. YCTAaHOBKAa IPU3HAKOB OOIIETO0 |
pa3IMYHOTO B THIIOJOTHHM pEaKIUi [ HEOpPraHu4eckol u
opranndeckoil xumuu. Knaccuukanusi BemecTB M MPOIECCOB C
TOYKM  3peHHs]  OKHUCIeHHs-BoccTaHoBieHUs.  CocTaBiieHue
YpaBHEHUH PEaKIMil ¢ MOMOILBIO METO/1a 3JIEKTPOHHOT0 OanaHca.
OObscHEeHrEe 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakinu U

MIOJIOKEHHUS XMMUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB

Tema 2.10.
Knaccupukanus BemiecTs.
IIpocTsbie BemecTBa

XapakTepucThKa COCTaBa, CTPOCHHUS, CBOWCTB, TOJIYYCHHS U
npuMeHeHus BakHenmux metaisios (IA u Il A rpynn, amoMuHus,
Kelle3a, a B €CTECTBEHHO-HAyYHOM IMpodmiie W HEKOTOphIX d-
AJIEMEHTOB) M HWX COCJIMHCHHH. XapaKTepUCTHKA COCTaBa,
CTPOCHHS, CBOWCTB, TIONY4YCHUS U TIPUMCHEHUS BaXKHCUIINX
nemetaiioB (VIII A, VIIA, VIA rpymnm, a Takxke a3zoTa u

docdopa, yraepoaa u KpeMHUS, BOJOPOJIA) U UX COCTUHCHUH.

Tema 2.11.
OcCHOBHBIE KJIACChHI
HEOPTraHU4YeCKHuX U
OPraHUYecKuX coeIMHeHn i

Pacckaz o0 KkuciaoTax B CBET€ TEOPHM JIEKTPOIUTUYECKON

JIACCOILIMALINH, B CBETE MPOTOJIUTHIECCKOMN TEOPHH.
Knaccudpukanus OpraHMYeCKUX W HEOPTaHWYECKUX KHCIIOT.
O6mme cBoiictBa KUCIOT. . OCHOBaHUS OpraHUYECKHE H

Heopranndeckue. OCHOBaHUS B CBETE TEOPHH IEKTPOITUTUIECCKOM
mucconuanuu. OCHOBaHUS B CBETE MPOTOIUTHUYECKON TEOPHH.
Knaccuukanusi opraHn4eckux W HEOPraHWYECKHX OCHOBAHHU.
XUMUYECKHE CBOMCTBA MIEIOYEH M HEPACTBOPHMBIX OCHOBAHHUHU.
'enernueckass CBS3b  MEXKIy KIACCaMH OPraHUYECKUX U
HEOpPraHUYeCKUX coequHeHui. [IoHsITHE O TEeHEeTHYECKOW CBS3U U
TFEHETUYECKUX pslax B HEOpraHuyeckoil u opranumyeckon 30
xumud. ['eHeTHdeckue psabpl MeTaia (Ha NMpUMEpe KajbIHs U
xKejes3a), HeMeTaiyia (Cepbl U KPeMHHUs), MEePEXO0THOTO JIEMEHTA
(mHKA).

Tema 2.12.
XHUMHA DJIEeMEHTOB

OO6mias xapakTepucTUKa METaUIOB U HEMETAIUIOB HAa OCHOBAaHUU
ux nonoxenuss B [lepumommueckoii cucteme snementoB J[. .
MengeneeBa M CTPOEHHUS aTOMOB. BakHelmme COeIUHEHUA
TaJIOTeHOB, X CBOWMCTBA, 3HAYCHHE U MPHUMEHEHUe. | 'anoreHnl B
npupone. buonornueckas posib  ranoreHoB. IlomydyeHue u
IPUMEHEHHUE KHUCIOpoAa M cepbl. XallbKOTeHbl B MPHUPONE, UX
Ouosiornueckasi poiib. Yriepoa u ero amwiorporus. CBoicTBa
AITOTPONHBIX MOIUGDUKALMKA yrieposa, UX 3HAYEHUE U
npuMmenenue. [Ipupogoodpasyromniasi poib yriaepoaa JJis )KUBOH H
KPEMHUS 17151 HE)KUBOU IPUPO/IBI
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Tema 2.13.

PaccymaeHHe Ha TEMY: XUMHA U IIPOU3BOACTBO. XuMuueckas

XuMus B KM3HHU 06IIIeCTBa INPOMBIIIJICHHOCTL MW XHUMHUUYCCKUEC TCXHOJIOTHH. CLIpBe JUIA

XUMHYECKOM  MPOMBIIUICHHOCTH. XUMHYECKOE  3arpsi3HEHUE
okpyxaromieid cpenbl. Oxpana rugpochepbl OT XHUMHUYECKOTO
3arpsisHeHus. OxpaHa TOYBBI OT XHUMHYECKOTO 3arpsi3HCHMUS.
Oxpana armocepbl OT XumHUeckoro 3arps3HeHms. OxpaHa
(b0psl ¥ hayHBI OT XUMHUYECKOTO 3arpsi3HeHHS. BHOTEXHOIOTHS 1
TE€HHAs] HHKEHEPUS.

5. OHEHOYHBIE CPEACTBA JIA ITPOBEAEHHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXKYTOUYHOM ATTECTAIIAM

5.1. Kputepnu ouneHkH pe3yJibTaTOB 00y4YeHHS

5.1.1. Kputepuu oueHku 3adera

Onenka 3K3aMeHaTopa, Kpurepun
YPOBEHb
«3auTeHO» o0ydJaroIuiicsl 3HaeT Kypc Ha YpOBHE JIEKIIMOHHOIO MaTepuaia,

0a30BOro ydeOHHKA, IOMOJHUTEIHPHONH y4eOHOH, HAydHOH U
METOJIOJIOTHYECKOH JIMTEPaTypbl, yMEEeT IPUBECTH pa3HbIC
TOYKH 3pEHHUS 110 U3JIaraéMoOMY BOIIPOCY.

«He 3aureno»

o6yqa}0m1/1171c;1 HUMCCT HpO6€HBI B 3HAaHUAX OCHOBHOI'O yqe6H0ro
marcpuajia, A0IIYCKacT IMPUHIHUITNAIBHBIC OIIMOKH B
BBIITOJIHCHHUHU ITPEAYCMOTPCHHBIX nporpaMMoﬁ SaﬂaHHﬁ.

5.1.2. Kpurepnu ouneHKH 3K3aMeHa

Orenka

Kpurepun

«OTJIHUYHO»

CTaBUTCS B Cllydae 3HAHUS, IOHUMAaHHS, TJIyOMHBI YCBOCHHUS
o0ydJaromuMcsi Bcero o0beMa IPOrpaMMHOIO MaTepuala; YMEHUs
BBIJICJIATh TJIABHBIC TIOJIOKEHUSI B M3YyYCHHOM Marepuajie, Ha
OCHOBaHMM (HaKTOB W TPUMEPOB 0000WIaTh, JdeNaTh BBIBOJIHI,
YCTaHABJIMBATh MEXIPEIMETHbIE W BHYTPHIIPEIMETHBIC CBSI3H,
TBOPYECKH IPHUMEHATh TIIOJIy4YCHHbIE 3HAaHUS B HE3HAKOMOW
CUTYyallld; OTCYTCTBHS OIIMOOK W HEJOYETOB IPH BOCIIPOU3BEICHUN
U3y4CHHOIO MaTepuaja, NpU YCTHBIX OTBETax, YyCTPaHEHHUs
OTIENBHBIX HETOYHOCTEW C MOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB
npernoaaBaTens; COONIOACHUS KyJIbTYphl HHCBMEHHOW M YCTHOM
peun, paBuil 0(OPMIICHUS TUCbMEHHBIX Pa0OT.

«XOpouIo»

CTaBUTCSl B Cllyyac 3HAHUs BCErO M3YYCHHOTO MaTepuaia; yMEHUs
BBIJICJIATh TJIABHBIC TIIOJIOKCHUS B M3YYCHHOM Marepuaje, Ha
OCHOBaHWU (AKTOB ¥ TpUMEpPOB 0000maTh, JETIaTh BHIBOJIEI,
YCTaHABJIMBATh MEXIIPEIMETHbIC W BHYTPHIIPSIMETHBIC CBSI3H,
NPUMCHSTh  [OJIYYCHHBIC 3HAHUS HA  MPAKTUKE;, HAIHIUE
HE3HAYUTENbHBIX (HErpyObIX) OIIMOOK TMpU BOCHPOU3BEICHUU
M3YYCHHOTO MaTepHalia; COOJIFOJICHUS OCHOBHBIX IMPABUII KYJIBTYPHI
MUCHbMEHHOM M YCTHOW pe4H, MpaBmsl 0(OPMIICHUS MUChMEHHBIX
pador.

«yZOBJIETBOPUTEIILHO

CTaBUTCA B Clly4ae 3HAHUSA M YCBOCHUS MaTepHalla Ha YpOBHE
MUHUMAaJbHbIX ~TpeOOBaHUIl MpOrpamMmbl, 3aTPyAHEHHUS MpU
CaMOCTOSITEJIBHOM BOCIIPOU3BEICHUN, HE00X0MMOCTHU
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HE3HAYUTEIILHON TOMOIIM TperoaaBarelis; yMEHUs padoTaTh Ha
YpOBHE  BOCHpPOU3BENEHUS, 3aTpPyAHEHHs TpuU OTBETaxX Ha
BUJIOM3MCHEHHBIC BOMPOCH; Hamuuusi 1-2 rpyOBIX ONIMOOK,
HECKOJIbKUX  HErpyObIX TMpH  BOCIPOM3BEICHUH  H3YYEHHOTO
Marepuia; HE3HAYUTEIBHOTO HECOONIOACHUS OCHOBHBIX IPABUI
KYJIbTYPbl TUCbMEHHON U YCTHOM peuu, MpaBuil opopmiieHus
MUCHbMEHHBIX padoT.

CHCYOOBJCTBOPHUTCIBHO»

CTaBUTCSl B Cllyyac 3HAHHUS W YCBOCHHs y4eOHOTO MaTepuayia Ha
YPOBHE HM)KE€ MUHUMAIILHBIX TPEOOBAaHUU MPOrpaMMBbI; OTCYTCTBHUS
yMeHHUsI paboTaTh Ha YPOBHE BOCHPOHM3BEACHUS, 3aTPYIHEHUS IPH
OTBETaX Ha CTaHJAPTHBIC BOMPOCHI; HAIMYHMS HECKOJIBKHX TIPyObIX
omuOOK, OONBIIOr0 4YHCIAa HErpyOBIX TpH BOCIPOU3BEICHHUU
W3YyYEHHOT'0 MaTepuaia; 3HaYMTEIbHOTO HECOOIIIOJICHHUS OCHOBHBIX
OpaBUi  KyJAbTYpHl TNUCBMEHHOM H YCTHOHM pEYH, IPaBHI
o opMJIIEHHS MUCBMEHHBIX Pa0boT.

5.1.3. Kpurepuu o11eHKH NPOEKTOB

OneHka, ypoBeHb

Kpurepun

«OTINYHOY, BEICOKHI
YpOBEHb

1. IIpaBUJIBHO TOHSTHI 11€]Th, 33141 BBITIOJIHEHUSI IPOEKTA.

2. CoOnrofeHa TEXHOJIOTHS UCIIOTHEHUS IPOEKTa, BbIIEP KAHbI
COOTBETCTBYIOILIME ITAIIBI.

3. [IpoekT oopmIIeH B COOTBETCTBHH C TPEOOBAHUSIMH.

4. TIposiBieHbI TBOPYECTBO, MHUIIMATHBA.

5. IlpenbsaBieHHbIN TPOAYKT ACSITEIbHOCTH OTINYAETCSA BHICOKUM
KaueCTBOMMCIIOIHEHH S, COOTBETCTBYET 3asiBJICHHOMN TEME.

((XOpOH_IO», MMOBBIIIICHHBIN

YPOBCHb

1. TIpaBUILHO MOHSATHI 11€71b, 3314491 BBIIOJIHEHUSI TPOCKTA.
CoOxrosieHa TEXHOJIOTHSI MCIOJNHEHHS MPOEKTa, JTalbl, HO
AONYIICHBI HEC 3HAYUTCIIbHBIC OHII/I6KI/I, HEC TOYHOCTHU B
odopmireHun.

2. TIposiBIEHO TBOPYECTRO.

3. HpelIT)ﬂBJIeHHI)If/'I MMPOAYKT ACATCIIbHOCTH OTIINYACTCA BBICOKUM
Ka4eCTBOM HMCITOJHEHHUsI, COOTBETCTBYET 3asBJICHHON TEME.

«yI[OBJ'IeTBOpI/ITeJ'ILHO»,

0a30BbIl YPOBEHB

1. IIpaBUIILHO TIOHSTHI 11€Tb, 33/1a41 BBITIOJHEHHUS ITPOCKTA.

2. CoOro/ieHa TEXHOJIOTHS BBITTOJTHEHUS MPOEKTa, HO UMEIOTCsI 1-2
OIIMOKH B 3TAIax Wiu B 0POopMIICHUU.

3. CaMOCTOATENBHOCTH MPOSIBIICHA HA HEJIOCTATOYHOM YPOBHE.

((Hey,Z[OBJ'ICTBOpI/ITeJ'ILHO»

HpOGKT HC BBIITOJIHCH UJIM HC 3aBCPIICH

5.1.4. Kpurepun oueHKH TeCTHPOBAHUS

OueHka, ypoBEHb ITokazarens oueHKH

«OTINYHOY, BEICOKUI He menee 90 % 06auioB 3a 3a1aHus TECTA.

«XopouIo», IpOABUHYTHIH

He menee 75 % OamnoB 3a3agaHus TeCTA.
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«y,Z[OBJ'IeTBOpI/ITeJ'ILHO», HOpOl"OBBIfI

He menee 55 % OamnoB 3a3amgaHus TecTa.

«HeynoBneTBopuTEIBLHO» Menee 55 % OaiuoB 3a 3a1aHud TECTA.

5.1.5. Kputepuu o1ieHKH YCTHBIX OTBETOB

OueHka, ypOBeHb

Kputepuu

«OTINYHOY, BRICOKHI
YPOBEHb

BeicTraBnsiercs, ecnu o0ydaroluiicss MOCIENOBATENbHO, YETKO,
CBSI3HO, OOOCHOBaHHO U 0e30muO0YHO WU3NaraeT y4eOHBIN
MaTepHuai; JaeT OTBET B JIOTMYECKOH IOCIe10BaTeIbHOCTH C
UCTIOJI30BAaHUEM  NPHUHATOW  TEPMHHOJIOTUH;  TOKA3bIBAaeT
IOHUMaHME CYIIHOCTH pacCMaTpUBAEMbIX IMOHSITUH, SBICHUH U
3aKOHOMEpPHOCTEM, TEOpPUH, B3aUMOCBS3EH; YMEET BBIICIATH
[JIABHOE, CAMOCTOSITENIbHO MOJTBEPXk/IaTh OTBET KOHKPETHBIMU
npuMepamMu, (akTaMH; CaMOCTOATENBHO  aHAIM3HPYET U
0000111aeT TeOpeTHUECKUil MaTepuan; CBOOOJHO YyCTaHABIMBAET
MEXIpPEAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) U
BHYTPUIIPEIMETHbIE  CBSI3U; YBEpPEHHO M 0e30mHO0YHO
NPUMEHSET TMOJIyYeHHbIE 3HAHWS B PELICHWH HOBBIX, paHee He
BCTPEYABIIMXCS 33]a4; PALMOHAIBHO HCIHOJb3YET CIPAaBOYHBIC
MaTepuaigbl,  y4eOHUK,  JOMOJHHUTEIHHYIO JUTEpaTypy,
INPUMEHSET YINOPAJOYEHHYI0 CHCTEMY YCJIOBHBIX OOO3HaYeHUH
IpU BEIECHUU 3alMCel, COMPOBOKIAIOUIMX OTBET; JOMYCKaeT B
OTBETE HEA0YEThl, KOTOPBIE JIETKO HCIPABIAET MO TPeOOBAaHUIO
[IpernoaaBaTess.

«X0po1110», HOBBIIIEHHBII
YPOBEHb

BricTaBnsiercs, ecnu OOydYaroluiicss MOKa3bIBACT 3HAHHE BCETO
U3y4eHHOTO y4eOHOro Marepuaia; JaeT B  OCHOBHOM
IpaBWIbHBIM  OTBET; Yy4eOHbI  Marepuajq  H3jlaraer B
00OCHOBAHHOM JIOTUYECKOH MOCIENOBATECIBHOCTH, IPH 3TOM
JOIyCKaeT OJIHy HerpyOyro OmuOKy wWid He O0ojee IBYX
HEJIOYETOB B  KCIIOJNB30BAaHHH  TEPMHUHOJOTMH  Y4eOHOTO
npeaMeTa, KOTOpPBIE MOXKET HCIPAaBUTh  CaMOCTOSITEIBHO;
aHAJTM3UPYET U 0000IIaeT TEOPETUICCKUN MaTepualr; COOI0aaeT
OCHOBHBIC TIpaBWJIa KYJIBTYphl YCTHOH pEYH;, TPUMEHSET
YIOPSIIOYCHHYIO CUCTEMY YCIIOBHBIX 0003HAUCHHIA TPU BEJICHUU
3aIUCeH, CONIPOBOMKITAIOINX OTBET.

«Y IOBJIETBOPHUTEIILHOY,
0a30BbIil yPOBEHb

BeicraBnsiercs, ecian oOy4aromuiics: JEeMOHCTPHPYET YCBOCHHE
OCHOBHOT'O COJIEp>KaHUs y4EOHOro MaTepuana, UMeeT IpoOebl,
HE TPEMATCTBYIOIIME JaJbHEWIIEeMy YCBOCHHIO y4eOHOro
Marcepuaia; MNpPUMCHACT IIOJYUCHHBIC 3HAaHUA IIpU OTBCTC HaA
BOIIPOC, AaHAIW3€ MPEUIOKEHHBIX CUTyallud 1o o0pasiy;
A0IIyCKacT OIIMOKH B HCIIOJB30BaHUH TCPMHHOJIOTUN y‘~IG6HOI‘O
npeaMeTa; TIOKa3blBaeT HEAOCTATOYHYI0 C(HOPMHUPOBAHHOCTH
OTNICNBHBIX 3HAHMA W YMEHUH; BBIBOABI U  O0OOIICHHS
apryMeHTHpYeT cJ1abo, JOIYCKAaeT B HUX OLIMOKH; 3aTPyIHACTCS
npu  aHanu3e ©u 0000meHWH Y4eOHOro Marepwana; JacT
HETOJTHBIE  OTBETHl HAa  BONPOCHI  IIpENojaBaTeis  WIN
BOCIIPOM3BOJIUT COAEP)KaHUE paHee MNPOYUTAHHOTO Y4eOHOTO
TEKCTa, C1a00 CBSI3aHHOTO C 3aJaHHBIM BOIIPOCOM; HCIIOJB3YET
HEYIOPSI0YEHHYIO CUCTEMY YCJIOBHBIX OOO3HAUYEeHUH MpH
BEJICHUU 3aIHCEHl, COTPOBOXKIAIOIINX OTBET.

«Hey,I[OBJ'IeTBOpI/ITeJ'IBHO»,

BBICTaBJ'IHeTCH, cClin O6yanOHlHﬁCHZ HC PpPacCKpbll OCHOBHOC
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HU3KUH YPOBEHb

coJiep)kaHue y4yeOHOro Marepuaia B Ipefierax IMOCTAaBJIEHHBIX
BOIPOCOB; HE YMEET MPUMEHSTh UMEIOIINECS 3HAHUS K PEIICHUIO
KOHKPETHBIX BOIPOCOB U 3ajay 10 00pasily; JOIYCKaeT B OTBETE
Oosee IByX rpyObIX OIIMOOK, KOTOPBIE HE MOXKET UCIIPABUTH
Jake MPU MTOMOITY 00YYarOIIMXCS U MPENOIaBaTENs.

5.2. OueHouHble cpeAcTBA ISl MPOBeJeHHs] TEKYLIEro KOHTPOJIsl yCIeBaeMOCTH

5.2.1. TecToBbIe 3agaHuA
Paznen.1l. Opranuveckasi XuMus.
1. Opranuyeckast XuMuUs - 3TO XUMHSI CO€AMHEHU:
a) yriiepoaa
0) azota
B) KHCJIOpOJa
T) XJo0pa

2. IlpenenbHble yraeBOJOPObl XapaKTEPU3YIOTCSI HATUUUEM:
a) KpaTHBIX U apOMaTUYECKOr0 THUIIA CBA3EH

0) ofMHAPHBIX CBA3eH

B) KpaTHbIX CBA3EH

I') apOMAaTUYECKOT0 TUIIA CBSI3U

3. CrupTsl ¥ peHonbl coaepxaTr (HyHKIUOHATBHYIO TPYIITY:
a) -OH

6) -COOH

B) -C=N

r)>C=0

4. Ha3zBanue ajkaHy JaeTcs MO BeJIUYHHE:

a) caMoil JJIMHHOM ey yIriiepoAHbIX AaTOMOB
0) camoii KOPOTKOH IIeNH YTIEPOIHBIX aTOMOB
B) CaMbIX MEJIKHX PaJNKaIOB

r') OOKOBBIX LIETICH

5. Monekyna 3TuHa (aleTHiIeHa) COIePKUT:
a) OJIHY T-CBSI3b

0) ABe TT-CBSI3U

B) TOJIBKO G-CBSI3U

T') TPU T-CBSI3U

6. I3 kakoro ciupTa MO>KHO TIPH OKHCIICHUH NOJTYYUTh AJIbACTH?
a) MeTaHOJI

0) mpomaHo-2

B) IEHTAHOJI-3

r) 2-MeTuiI0yTaHomI-2
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7.C aMMua4YHBIM pacTBOPOM OKCHJIa cepedpa He B3aUMOJICHCTBYET:
a) TJII0KO03a

0) ManbTO3a

B) MpoNaHaib

I') YKCYCHAs1 KHCJI0TA

8. Kakas kapOOHOBasi KUCJIOTa HE BXO/UT B COCTaB KUPOB?
a) NaJIbMUTHHOBAs

0) cTeapuHOBas

B) YKCYCHasl

T') OJICMHOBAs

9. DTanon o0pa3yeT ajIKOrOJIATHI C:

a) Na

0) NaOH

B) CaO

r) Cu(OH),

10. Kakoe u3 mNpuUBEIEHHBIX COEAMHEHUI BCTyHaeT B PEAKIMIO «CepeOpsSHOro
3epKana»?

a) YKCyCHasl KUCIIOTa

0) MeTaHaJIb

B) Oyrano:i-1

I') IPOIIaHOH

11. B kakoe mojoXKeHHEe apOMAaTHYECKOrO KOJbLA@ BBOAMTCS HUTPOTpyINa IpU
HUTPOBAaHUU TOIyoJ1a?

a) OpTO-TOJ0KEHUE

0) MeTa-110J10:KeHH e

B) Mapa-NoJ0kKeHne

I') OPTO- U Mapa-MoJI0KEHHS

12. B pe3ynbrare Kakoi peakiuu 00pa3zyeTcst CIoKHbIH 3¢up?
a) srepuuxkanumn

0) CIIUPTOBOTO OPOKCHUS

B) TUJIPUPOBAHUS

') OKHCIICHUS

13. Kak Ha3biBaeTcs ganHoe coenHeHue no Homenknarype MIOITAK:
CH;— ﬁ — CH, — (le— CH;

a) 2-MeTWINEHTaHOH-4 CH;

0) 4-MeTHJINEeHTAHOH-2

B) 2-MeTHIIponanon-4
r) 4-MeTUINeHTaHalb

14. ITpu oKuCIIEHUH almbJeruaa oopasyercs:
a) NepBUYHBIN CIIUPT

0) BTOPUYHBIN CITUPT

B) CJIOXKHBIH 3up

r) KapOOHOBAs KUCIIOTA
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15. Onpenenute Kakoe U3 yKa3aHHBIX BEIIECTB HE Oy/1€T pearupoBaTh ¢ THIAPOKCHIOM
HaTpus?

a) MpoIaHOBas KUCJIOTa

0) XJIOpITaH

B) (heHON

I') IEHTaHOI-2

16. B3auMoelicTBrE C KaKUM U3 MPUBEJCHHBIX COEIMHEHUH SBIIAETCS KaYECTBEHHON
peakiueil Ha anbaeruabl?

a) aMMHavHblii pacTBOp Ag0

6) NaOH

B) Bn

r) PCIs

17. Ilpu HUTpPOBaHUM KaKOTO CIUPTa 00pa3yeTcs B3pbIBYATOE BEILIECTBO?
a) mponaHoJ-1

0) nponanTpuo.a-1,2,3

B) Nponanuoin-1,2

r) npomananoi-1,1

18. Kakoe BemecTBo MOXKHO MOJIYYUTh MPH IIEIOYHOM THIPOIN3E TPUMIATbMUTHHA?
a) BoJIa

0) MaTbMHUTHHOBAS KUCIOTA

B) NAJIbMUTAT HATPUS

T') THAPOKCH]I HATPUS

19. B3aumoeicTBIE ¢ KAaKUM U3 IPUBEACHHBIX COCIMHEHUHN SIBJIIETCS] KAUECTBEHHOM
peakiueld Ha MHOTOATOMHBIE CIIUPTHI?

a) aMMuauHbIi pactBop Ag0

6) NaOH

B) B

r) Cu(OH):

20. 40 % BOJHBIN PacTBOP KAKOTO U3 MPUBEACHHBIX BELIECTB HA3BIBAIOT (POpMAIUHOM?
a) MeTaHaJIsl

0) sTaHans

B) IponaHas

T') IpPOITaHOHA

21. Kakyto ¢hopmyny umeet dpeHon?

3  CH 6)
H|C/<>\(|l— CH,— OH CHZ—(fH—(FHZ
H CH OH OH OH
C\Cﬁ
CH
HC - C—OH
B) CH;— CH.OH Dy O LH
CH
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22. Kakoe 13 npuBeJCHHBIX BEUIECTB Oy/1€T BCTYIATh B PEAKIIUIO MOJIUKOHCHCAIUU?
a) 9TaH

0) aTeH

B) 3TaHOJI

r) TaHAJIb

23. Kakast u3 mpuBeJICHHBIX KUCIIOT SBJISICTCS HEMPEIETbHON TBYXOCHOBHON?

a) MacIIsTHast

0) MasIoHOBAs

B) METaKpUIIOBast

I) MaJICHHOBAasI

24. PacTBOp Kakoro COeIMHEHHUS B BOJIE HA3bIBAIOT KapOOIOBOM KMCIOTOM?
a) TUWJIOBOTO CIIUpTa

0) OEH3WIIOBOTO CITUPTA

B) TJIMIEpUHA

r) penoJia

25. Kakoe coennneHnne o0pa3yercs py rUAPUPOBAHUY MPOTTaHOHA?
a) mpomnaHoJ- 1

0) nponaHoJ-2

B) IponaHalib

I') IpoIax

26. Kakoe coennHenne o0Opa3yercs Mpu OKUCICHUH dTHIIOBOTO criupTa’?
a) MypaBbUHBIN aJIbACTH/T

0) YKCYCHBII ajabaeruj

B) IIPOMTMOHOBBIN ambAeTU]

T) alleTOH

27. Yto Takoe Kuphi?

a) COJIM MIETIOYHBIX METAJIOB BBICIIUX KapOOHOBBIX KHCIIOT

0) nmpocThie 3(UPbl MHOTOATOMHBIX CITHPTOB

B) BBICOKOMOJICKYJISIPHBIE COCUHEHUS, COCTOSIINE W3 OOJIBIIOTO YMCIa OCTATKOB
TJIFOKO3BI

r) CMeCH CJIOKHBIX 3PUPOB ITHIIEPUHA H BBICIIHX KAPOOHOBBIX KHCJIOT

28. IlepBbIii MpEACTaBUTEIH TOMOJIIOTHIECKOTO Psiia MPEACIbHBIX YIIIEBOJOPOJIOB - ATO:
a) mpomnaH

0) MeTaH

B) 3TCH

T') 9TUH

29. BzauMoelicTBHE C KAKUM U3 IIPUBEJECHHBIX COEIMHEHUH SIBIISIETCS KAUECTBEHHOM
peaknueit Ha peHobI?

a) aMMuauHbIi pactBop Ag,0

6) NaOH

B) FeCl;

r) Cu(OH)2
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30. Kakyto ¢hopmysny uMeeT 3TUIIOBBIN ciupT?
a) CH;0OH

0) CH;CH,OH

B) CH3;COOH 1)

(NH2).CO

31. JIns oTeHa He XapaKTepeHbl peakuu
a) MPUCOEANHEHUS

0) OKHCIICHUS

B) 3aMellleHust

I') HOJIUMEpPU3ALUH

32. B peakuuro «cepeOpsiHOTrO 3epKajiay BCTyIaeT
a) YKCyCHasi KUCJIOTa

0) MeTaHaAJIb

B) Oyranon-1

I') IPOTIAaHOH

33. MoHocaxapu/isl - 3TO

a) MHOTOATOMHbBIE AJIbIeTrH/10- WJIH KeTOCIHPTHI

0) cioxHbIe 2UPBI TIMIICPUHA U BBICITMX KapOOHOBBIX KHCIIOT

B) COJIH IIEJIOYHBIX METAJUIOB BHICITUX KAPOOHOBBIX KHUCIOT

r) npupoausie BMC, cocrosiiye U3 0CTaTKoB 0-aMHHOKHCIIOT, CBSI3aHHBIX ENTHIHOM CBA3BIO

34. IIpu oxucneHuu anbaeruaa oopasyercs
a) IEpBUYHBII CIIUPT

0) BTOPUYHBINA CITUPT

B) CJIO>KHBIN 3¢hup

r) kKapOoOHOBasi KHCJIOTA

35. B cocTaB )KUpOB HE BXOJIUT
a) NaJbMUTUHOBAs KUCIIOTA

0) creapuHOBAask KHCIIOTa

B) YKCYCHasl KHCJIOTA T)
OJIEMHOBAsI KUCJIOTA

36. B peakiuro stepuduKanuy BCTymnaer
a) MpomnaHaib

0) OecH301

B) 3TaHOJI

r) OyTaHOH

37. IlponaH He B3aUMOJEICTBYET C
a) Clz (cBer)

0) HNO3

B) Br2

r) CH;COOH

38. benku - 310
a) MHOTOQTOMHBIC aJIbJICTUI0- UM KETOCITUPTHI
0) cioxHbIe 2UPBI TIMIICPUHA U BBICIITMX KapOOHOBBIX KHCIIOT

B) COJIM IICJIOYHBIX METAJIJIOB BBICHINX Kap6OHOBBIX KHCIIOT
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r) npupoanbsie BMC, cocTosimuye M3 OCTATKOB 0-AMUHOKMCJIOT, CBA3AHHBIX NMENTUIHOM
CBA3LIO

39. Ilo npaBmy MapKOBHUKOBA B3aUMOJICHCTBYET
a) OyreH-2

0) aTeH

B) OyTHH-2

r) Oyren-1

40. IIpu ruaponnse Kpaxmaia o0pa3yercs
a) O-TJIFOKO3a

0) p-riaroxko3a

B) O-TaJIaKTO3a

r) B-bpyxTo3a

41. I'muniepun umeet Gopmyiy

a) CsHs-CH»-OH

6) CH3-CH,-OH

B) CH2(OH)-CH(OH)-CH>(OH)
r) C¢Hs-OH

42. MoyeBuHA UMEET CTPYKTYPHYIO POpMYITy
a) NH,—CO—NH;

6) CH;—CO—NH

B) CH;—CO—0—CO—CH3

F) CH3;—CO—0—C,H:;s

43. AnkeH, coaepxaluil B CTpYKType LENOYKy U3 TPEX aTOMOB YIJIEpOAa - 3TO:
a) npomneH

0) meHTeH

B) IEHTHH

r) OyTeH

44. B cocTtaB TBEpAOTro KUpa BXOIUT
a) OcH30iHAs KUCIIOTa

0) yKCycHas KHCIIOTa

B) CTEAPUHOBAasI KHUCJIOTA

') MOJIOYHAsl KHCIIOTa

45. B cocTaB KHAKOTO KUPa BXOJUT
a) MypaBbHHas KUCJIOTA

0) oJ1emHOBAasi KHCJIOTA

B) IaBeJIeBast KUCIIOTa

I') MaIbMUTHUHOBAS KUCJIOTA

46. Conu kapOOHOBBIX KUCIOT 00pa3yroTcs MpH IeHCTBUU
a) Ch

0) NaOH

B) HCN

r) HBr

47. B cocTaB OeIKOB BXOIUT

a) OCGH30IHas KUCIIOTa
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0) maBesieBast KUCIOTa B)
CTeapHHOBAs KHCJIOTa
I') AaMHHOYKCYCHAs1 KHCJ10TA

48. K nmpocTeiM caxapam (MOHOCaxapuiaM) OTHOCUTCS
a) IJIIOKO3a
0) caxaposa
B) Kpaxmai
') MaJbTO3a.

Paznen.2. O0masi 1 HeopraHu4veckasi XuMHusi.

1. ®opmyna okcuaa Kamus:
a) HNO;

6) CaO

B) K:O

r) KOH

2. [IpuBeauTe Ha3BaHME BellecTBa, XuMudeckas Gopmyrna koroporo, AlCls:
a) kapOoHaT HATPHS

0) cyib(aT KaIbIus

B) XJIOPH/I AJTIOMHUHUS

T') OKCHUJI aTFOMUHUS

3. lllenoupto sBISETCS:
a) K,O 0)

HNOs3B)

CaSO4

r) NaOH

4. CepHas Kucji0Ta UMeeT (hopmyy:
a) HNO;

0) H.SO:;

B) H2SO4

r) HCI1

5. OCHOBHBIM OKCHJIOM SIBJISICTCSI:
a) CO2

6) SO;

B) Na,O

r) P2Os

6.K mpocThIM BeIecTBaM OTHOCHTCS:
a) CO»

0) O2

B) HCI r)

KNO;

7. CIOXHBIM BEUIECCTBOM SIBIISICTCS:
a) N2
0) O
B) Al
r) KNO;
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8.HazoBure nannoe coenunenne SO3?
a) OKCHJ cepbl

0) cepHas KHCIIoTa

B) cepa

I') TUIPOKCH]T HATpUs

9. Kucnora, koTopas sIBIsIeTC HECTOWKOW U JIETKO pa3jaraercsi C BBIACIEHUEM YIJIEKUCIIOTO
rasa - 9To:

a) HCI 0)

H>SO4

B) H,CO;3

r) HNO3

10. Oxcuay Kanblys COOTBETCTBYET popmya:
a) K>O

0) Ca,O

B) K203

r) CaO

11. Ipu qucconManim OKCHIA aTlOMUHHS 00Pa3ylOTCs HOHBI:
a) AP 1 30H-6)

2A13 u 30*

B) H' u AIP*

I) OKCH/IBI He TUCCOUUPYIOT

12. Tlpu B3aumopeiicteun okcuzaa cepol(VI) ¢ Bomoit obpasyercs:
a) HC1

0) H2SOq4

B) NaOH

r) Nax;SO4

13. Yrnekucinomy razy COOTBETCTBYeET (opMyia:
a) HCI 0)

K3POq4

B) NaOH

r) CO,

14. Ilpu B3auMOJECUCTBUU OKCHA KaJIUS C YIJIEKUCIBIM Ta3oM (okcumom yriepoaa(lV))
oOpa3yercs:

a) KCl1

0) K:CO3

B) K»>SO4

r) K3PO4

15. Ilpu TepMuyecKoM pa3ioKEHUU THAPOKCHA MarHusi o0pa3yroTcst:
a) K20 u CO2

0) MgO u H,O

B) CaO u SO; 1)

MgO u CO;

16. Ipu B3anMo1eiicTBUM OKCH/IA KabLIUS U XJIOPOBOAOPOIHOMN (COISIHOM) KHCIOTHI 00pa3yroTCsL:

a) CaCOs]
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6) KC104 u H20
B) K2SO4m H2T
r) CaCl, u H,0

17. K cusipHBIM QJICKTPOJIUTAM OTHOCHUTCA:
a) HC1

0) H.COs

B) CH;COOH

r) H2S103

18. Ilpu aucconuanyu CepHON KUCIOTHI 00pa3yroTCs:
a) H" u SO4*

0) 2H" u SO

B) Na" u OH"

r) H" u NOs

19. uccoumarus - 3To npoIecc:

a) B3aUMO/JICHCTBHS KUCIIOTHI C OCHOBAaHUEM
0) pacnaja BelecTBa HA HOHBI

B) YCKOPEHMSI XUMUYECKON PEaKIUU

) 00pa3oBaHMs KOMILIEKCHOT'O HOHA

20. Okcunsl - 3TO:

a) MPOCTHIE BEIIECTBA HEMETAJIIBI

0) CJIOJKHBIE BelleCTBA, COCTOSIIIME U3 2-X 3JIEMEHTOB, OJIMH M3 KOTOPBIX KUCJI0PO/

B) CJIOJKHBIE BEIIECTBA, COCTOSIINE U3 KATHOHOB BOJIOPO/Ia 1 aHUOHOB KHUCIOTHBIX OCTAaTKOB
T') IPOCTHIE BEILIECTBA METAJLIIBI

21. Kucnora HNOs Ha3wsIBaeTcs:
a) coJsHas 0)

a30THaA B)

a30THCTasAT)

cepHas

22. Conu cepHOM KUCIIOTHI Ha3bIBAIOTCS:
a) XJIOpHJIBI O)

CyIb(puUIbl B)

cyJbdaThIr)

CYJIb(UTHI

23. AMOTEpHBIM OKCUAOM SIBIISETCS:
a) CO20)

HO

B) Na;O

r) ZnO

24, K menoyaMm OTHOCHTCS:
a) AI(OH)3

6) Mg(OH)

B) Zn(OH)>

r) NaOH

25. Ilpu B3aMMOJCHCTBUY OKCHIA HATPHSI C BOJIOW 00pasyeTcs:
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a) HC106)
H>SO4

B) NaOH
r) Na(OH),

26. Ilpu aucconmalyu XJI0pHa HaTpusi 00Pa3yrOTCS:
a) Na" u OH™

0) Na"u CI”

B) K" u CI”

F) 2Na' u SO42'

27. Ilpu B3aMMOJCHCTBUY CEPHON KHUCIIOTHI C OKCHJIOM HATPHsI 00pa3yroTCs:
a) Na,SO4 u H,0

6) Na2CO3 u H20

B) NaCl u H20

r) Na[Al(OH)4]

28. K KHUCIBIM COJISIM OTHOCSIT:
a) Nast4

0) KHCO3

B) MgOHCI

r) Na[AI(OH)4]

29. K OCHOBHBIM COJISIM OTHOCST:
a) Na;SOq4

0) KHCO;3

B) MgOHCI

r) Na[AI(OH)4]

30. ®opMmyia ruAPOKCHIA KAJIBIIHS:
a) K20

0) Ca;O

B) KOH

r) Ca(OH);

31. HepacTBOpuMOIi B BOJI€ KUCIOTOM SBJISICTCS:
a) HCI 0)

H>SO4

B) H2SiO3

r) HNO;

32. K menoyam He OTHOCHUTCSL:
a) NaOH

6) Mg(OH)

B) Ba(OH)>

r) KOH

33. KaTroHbl Maruusi u cyiibhar-aHHOHbI 00Pa3yrOTCs TPU JUCCOLUAIINH:
a) MnSOq

0) MgCl,

B) Cu(NOs)2

r) MgSO4
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34. B peakuuo HEUTpaInu3aluy BCTYNAOT:
a) OKCHJI U Bojia

0) OKCHUJ U KHCIIOTa

B) COJIb U IIEJIOYb

r) KHCJIOTA U 1eJI0Yb

35. I'upponun3y He o/IBepraeTcs:
a) Cu(NOs3)2

6) NazPOq4 B)

K:SOq4

r) CH;COONH;4

36. Ilpu qucconmaniiv THAPOKCHAA KaUsi 00pa3yroTCst:
a) H"u OH™

0) Ca?* u OH™

B) K"m OH™

r) H" u SO

37. MonsipHasi KOHLIEHTPAIUS PACTBOPOB PACCUUTHIBACTCS 110 (hopMyIie:
Omeemul:

ayo(e —sa) =€ 7D 100% & C. = m(e — ea)
m(e — 6a) Y M —e6a)-V(p— pa)

B)T (6 —6a) = (e —6a) r) pH= -lgCy*

V(p— pa)
38. KUCIIOTHBIM OKCHUIIOM SIBIISIETCS
a) CO;
6) CaO B)
Na>Or)
AlOs.

39. Conu a30THOM KHCIIOTHI Ha3bIBAIOTCS
a) XJIOpUJIBI

0) HUTpPATHI

B) cynb(aTsl

r) KapOOHATHI

40. Conu coIIHOM KUCIJIOTHI Ha3bIBAIOTCA:
a) HUTPAThI

0) xaopuabl

B) Cynb]aTsl

r) ocharsr

41. K cpetHUM COJISIM OTHOCSIT:
a) Na;SO4

0) KHCO:3

B) MgOHCI

r) Na[AI(OH)4]

42. Conu hocdaTsl 00pasyer:
a) H3PO4
0) HNO;
B) HCI
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r) H2SO4

43. llemo4wn - 3TO:

a) - 9TO HEPACTBOPHMBIC OCHOBAHUS

0) - 3TO pacTBOPUMbIE OCHOBAHUSI

B) - 3TO POIYKTHI B3aUMOJEHCTBHSI MPOCTHIX BEUIECTB C KHUCIOPOIOM
I') - 3TO MPOCTHIC BELIECTBA

44. Tlpu B3aMMO/ICHCTBHH COJITHOW KUCIIOTHI C THIPOKCUIOM Oapusi 00pa3yroTcs:
a) BaSO4u H>O

0) BaCl,u H,O

B) Ba(NOs) u H20

r) BaCl, u H>?

45. Kuciora, KoTopast 00pa3yeT COJI HUTPAThI -3TO:
a) HC1

0) HNO;

B) H»Si0;

r) H>SO4

46. PazbaBneHHas cepHasi KUCJIOTa B3aMMO/ICHCTBYET C:
a) Mg

6) Cu

B) Ag

r) Au

47. CepoBoiopOIHASI KUCIIOTa 00pa3yeT COH:
a) cyabdarsl

0) cynbuThI

B) CynbGUIbI

I') XJIOPUJIBI

47. MaccoBasi 107151 paCTBOPEHHOTO BELIECTBA PACCUUTHIBAETCS 1O POpMYIIE:

a)o(s —6a) = EZED 100%
m(p — pa)
m(é — 6a)
0)Cu =
M (e —8a)-V(p— pa)
B) T(e — aq) < [(E —64)
T ) V(p— pa)
r) pH=-IgCh*
48. CUIILHBIM OKUCIUTEIIEM SIBISETCS
a) H>O
0) K2Cr207
B) H>
r) Mg

49. I'unponus - 3To Mpolecc:

a) B3aMMOJICHCTBUS KUCIIOTHI C OCHOBAaHUEM
0) pacnaja BelIecTBa Ha HOHBI

B) YCKOPCHHS XUMUYICCKOU PEAKITUI
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I') B3aUMO/ICHCTBHSI BEIIECTB C BOJIOM

a) KUCJIOH

0) HelTpaIbHOI

B) IICJIIOYHOM

T') OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHOM

51. OKHCIUTENHEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU - 3TO PEAKIUU:
a) mporekaronire 0e3 U3MCHEHUs CTETICHU OKUCIICHUS 0)
NMpOTeKaIIIHe ¢ U3MEHEHHEM CTeNeH! OKUCIEHUSIB)
npoTekaromue 0e3 uameHenus pH

I') IPOTEKAIOIINE MKy KHCIOTON U OCHOBaHHUEM

52. pH=12 B....eceeuueen. cpene.

a) KUCJIOH

0) HeUTpaTbHOMI

B) LIEJOYHOM

I') OKHUCJIUTEIEHO-BOCCTAHOBUTEIIBHOM

53. I'unponu3s o katuony (kucnas cpena, pH<7) mpoTekaet B pacTBOpE COJIH:
a) MgCl,

6) NaNO3

B) KCl

r) NaxSO4

a) KHCJI0H

0) HeUTpaTbHOMN

B) HICJIOYHOMU

T') OKUCITUTEIHbHO-BOCCTAHOBUTEILHON

55. B HeliTpanbHOM cpejie BOJAOPOAHBIN TOKa3aTeIb PaBEH:
a)0

0) 1

B) 7

r) 10

56. [Ipu aucconManyy HUTPaTa MarHus 00pasyroTcs:
a) Mg u SO4~

6) Mg?* u 20H B)

Mg?* u 2NO r)

Mg> u2NO

57. B peakuu: Cu + 4HNO; (koni) — Cu(NO3)2 + 2NO21 + 2H20 BoccTaHOBUTEND OTAAET
... DIIEKTPOHOB.

a) 1e

0) 2@

B) 3¢

r) 48
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58. K KOMIUIEKCHBIM COCTMHEHUSIM OTHOCUTCSI:
a) H>O 0)

H>SO4

B) NaOH

r) K2[Zn(OH)4]

59. CuIbHBIM BOCCTAaHOBHUTEJIEM SIBIISICTCSI:
a) Mg

0) H2SO4

B) H2Or)

HNO;3

60. IIpu B3auMOAEHCTBUU COJISTHOM KHCIOTHI C IUHKOM 00pa3yroTcs:
a) ZnCl;n HzT

6) ZIISO4 u HzO

B) ZIIC12 u HzO

r) ZnSO4u Ha?

5.2.2. YcrHblii onpoc
Pa3zpen.1. Oprannyeckasi Xumusi.

1. Yro sBnseTcs mpeaMeTOM U3yUYEeHUS OpraHNYeCKOH XUMUU?

2. Kakoe 6uonornueckoe 3Hau€HUE UMEIOT OPTaHMYECKHUE BEIIECTBA B IpUpoe?

3. Onumure NPUMEHEHUE OpPraHUYECKUX COEIMHEHHM B CEJIbCKOM XO3SIICTBE U B
MPOMBIIIUICHHOCTH.

4. Tlo xakuM IpHU3HAKaM KIacCU(PUIUPYIOTCS OpraHUYECKHE COeITMHEHUs?

5. Kakue rpynmbl aToMOB Ha3bIBAIOTCS (PYHKIIMOHATBHBIMH TPYIIIIAMHE?

6. [IpuBenuTe mprMepsl OCHOBHBIX KJIACCOB OPTaHUYECKUX COSTUHEHUIA.

7. Kakoe siBneHue B OpraHU4eCKOl XUMHUH HA3bIBACTCS «U30MEPUEH»?

8. Kakue BUIbI M30MEPUU XapaKTEPHBI AJIsl OPTAaHUYECKUX COSTUHEHUN?

9. Kakoii psi1 B OpraHn4ecKoi XMMUHU Ha3bIBACTCA «TOMOJIOTUYECKUM?

10. UeM oTiiM4aroTCsi TOMOJIOTH OT U30MEPOB?

11. TlpuBeauTe TrOMOJOTUYECKHE PSAbI MPEIETbHBIX YTIECBOAOPOJOB M HEMPEIACIbHBIX
CIIUPTOB.

12. [lepeunciute OCHOBHBIE MOJIOKEHUS TCOPUH XUMUYecKoro ctpoeHus A.M. Bytieposa.

13. OnumuTe TUIBI CBA3€H B OPraHUYECKUX COCTUHEHUSIX.

14. Ha3oBUTE TUITBI OPTraHUYECKUX PEAKIIMM, TPUBEIUTE IPUMEPHI.

15. OnumuTe NpoCTPaHCTBEHHOE CTPOEHUE OPTaHUYECKUX MOJIEKYII.

16. Kakue coequHEeHs! OTHOCATCS K KIIACCY «yTIEBOIOPOABI)?

17. Ha kakue rpynisl JeNIsATCs YIiIeBOJOPOIbI?

18. OnumniuTe MpUHIKUITBI HOMEHKJIATYPHI YTIIEBOIOPOIOB.

19. IlpuBeauTe HU3IIKE TOMOJIOTH MPEAETBHBIX YIIIEBOJOPOIOB (AIKAHOB).

20. Kako¥ Tun peaknuii Hanbosiee XxapakTepeH s aJKaHOB?

21. B kakue TUIIBI peaklvii BCTYIAIOT HETPEIEIbHBIE YTIIEBOIOPOABI?

22. Kakue peakuuy mO3BOJSIOT J10Ka3aTh HAIMYKE ABOMHOW MM TPOMHOU CBSI3U B MOJIEKYJE
yriieBogopoaa?

23. 3anumuTe peakuuu MNOJUMEpU3aluu STWieHa u Oyranuena-1,3. ['me npumeHstorcs
MIPUBEJECHHBIC TTOJIUMEPHI?

24. TlpuBeaure NprUMepbl APOMATUIECKHUX YTIIEBOAOPOIOB.

25. Kaxue npotyKThl epepabOTKH YTIEBOIOPOIOB IPUMEHSIOTCS B CEJILCKOM X03s1iicTBE?

26. Kakue oprannyeckue COeAMHEHUsI OTHOCATCS K KJIAaCCy CIUPTOB?
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Onumure Ki1accuGuUKayo CIUPTOB, TIPUBEIAUTE PUMEPHI.

B kakue peakiuu BCTynaeT STUIOBBIM cUPT? 3aMUIINTE CXEMBI PEAKITHil.

['ne ucnonb3yeTcst STUIIOBBIN CIUPT?

Kakas peakuus Ha3pIBaeTCs peakuuen srepuuKanuu?

CocraBbTe (POPMYIIBI IBYX- U TPEXATOMHBIX CITUPTOB.

Kakue xumudeckue cBONCTBA XapaKTEPHBI JIJI1 MHOTOATOMHBIX CITIUPTOB?

C nmomoip1o0, KaKoH peakiui MOKHO OTIIMYUTh MHOTOATOMHBIE CITUPTHI OT OJJHOATOMHBIX?
Kakoe 6uonoruueckoe 3HaueHUE UMEET TPEXATOMHBIHM CIIUPT TIIULEPUH?

Kakue coennnenus Ha3piBatoT Gpenonamu? [IpuBeaure hopmyibl peHONOB.

OnummTe XMMUYECKHE CBOMCTBA (PEHOJIOB.

Kakas xauecTBeHHas peakiusi UCMOIb3YeTCs i1l OOHapyKeHus (GeHOIOB?

I'ne mpumenstoTcst peHobr?

Kakas ¢pyHkunoHanbHas rpymnma Ha3bIBaeTCsl KapOOHUIBHOM?

[IpuBeaute GopMysIbl HU3MIMX TOMOJIOTOB MPEACITBHBIX albJACTHIOB H KETOHOB. B uem nx

paziunuue?

41

42.

. OnuunTe HOMEHKIATYPY ajlbJAETUI0B U KETOHOB.
Ilepeunciute TUIBI peakLMii, XapaKTEpHbIE A albIACTUI0B U KETOHOB, IIPUBEIUTE

IIPUMEDBL.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63
64
65

Kakoii peakiueii MO>KHO OTJIIMYUTD alIbJETUbI OT KETOHOB?

I'ne mpumensiercst popmanun? [Ipusenute hopMyy MeTaHaIIs.

I'e mpumMeHsieTcs alieToH? 3anuIuTe ero Gopmyy.

[IpuBenute GopMyJibl apOMAaTUYECKUX AJIbAETHI0B U KETOHOB.

Kakue oprannueckue coelMHEHHsI OTHOCATCS K KapOOHOBBIM KHCIIOTaM?
Onwummre K1accupuKao KapOOHOBBIX KUCIIOT.

Kak onpenenuts OCHOBHOCTb KapOOHOBOW KUCIIOTHI?

Kaxue xumuueckue cBONCTBA XapaKTEPHBbI JUIsl KApPOOHOBBIX KUCIOT?
[TpuBenute hopMyIbl HEMPEAEIbHBIX KAPOOHOBBIX KUCIIOT.

[IpuBeauTe npuMepsl IBYXOCHOBHBIX MPEAEIbHBIX KAPOOHOBBIX KHCIIOT.

Kakum 06pazom npoTeKaroT peakiuy 3aMeIeHUs] Y apOMaTHUECKUX KapOOHOBBIX KUCIOT?
Kakue coennHeHns OTHOCATCS K )Kupam?

Onuimre Ki1accupUKaLHIO KUPOB.

[IpuBeauTe npuMepsl ) KUBOTHBIX )KUPOB U PACTUTENIBHBIX MacCell.

Kaxue kapOOHOBbIE KUCIIOTHI BXOJST B COCTaB KUPOB?

3anummre GopMyIly TBEPJIOro *KHUpa TPUCTEAPHHA.

CocraBbTe hopmynny auoneocteapruHa. Kakyro KOHCHCTEHIIUIO UMEET ITOT KHP?
[IpuBenute cxeMy peakuuu rnepexoaa oT KUAKOTO KUPA K TBEPAOMY.

KaxoBa 6uonoruueckas poJib ;KMpPOB B dKUBbIX OpraHu3Max”?

3anuIInTe PeaKLUIo OJyUYEHUS MbLIA U3 KUPA.

. JlaiiTe onpenesieHue yrieBogam M caxapam.

. OnumuTe K1accu(puKauio yrieBooB.

. Ipueaure popmynsr D-pubo3sr u D-nme3okcupubdo3bl. B cocraB, Kakux BaKHBIX

IMPUPOIHBIX COCIMHEHHUI BXOJAT 3TH IIEHTO35I?

66

. I'me B npupone Becrpedaercs rioko3a? CKOIbKO aCHMMETPHUUYECKUX aTOMOB yIiiepojia OHa

conepxkut? Hanumure popmynsl D-ritoko3sl U L-riroKo36l.

67. 3anuimure TayToMepHbIE (POPMBI IITHOKO3bI.

68. Ilpuenure Gpopmyny D-bpykrosbl. CKOIBKO acCHMMETPUUYECKHUX aTOMOB yriepoaa OHa
COJICPKUT?

69. Kak oOpa3yroTcs nukiaudeckue (Gopmbl MoHocaxapuaoB? 3anumure ¢GopMyinbsl o,D-

LIIIOKOTHpaHo3sl U B,D-hpykTodypaHo3bl.

70
71
72
73

. Kakue MoHOCaxapu bl BXOJAT B COCTaB Me/a?
. C moMonIpro Kakoi peakIiui MOYKHO OTIIYHTB TITIOKO3Y OT PPYKTO3bI?
. Kakoii nucaxapun conepskurcs B MOJIOKe?

. Kak Ha3bIBaeTcs caxap, KoTophlil ynotpedisiercs B uiie? Kak ero nomydator?
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74. I'me B pacTeHusix HakaruuBaeTcs kpaxman? Kakyro OHONOrMYEcKyr pOJib UTPaeT 3TOT
nojaucaxapuma?

75. HazoBHTeE NPUPOTHBIE UCTOUHUKH LEJUTFOJIO3BL.

76. OnuimTe IPUMEHEHHUE 1EJUTHOJIO3bL.

77. Kakue opraHM4ecKue BELIeCTBa OTHOCAT K aMmuHaM? [ IpuBeure nmpuMepsbL.

78. 3anumuTte cxemy oOpa3oBaHHsS amMuaa KUCIOTHL Kakoil amus mpuUMEHSIETCS B CEIbCKOM
X03s1icTBE?

79. IlpuBeauTe puMepbl aMUHOKUCTIOT. Kakoe Gronornyeckoe 3HaueHne OHU UMEIOT B ITpUpoie?

80. B yem 3axirouaercst aMpoTepHOCTh aMUHOKHUCITOT?

81. [aiire onpenienieHue, 4To Takoe OCIIKH.

82. OnuimuTe KiIaccupUKaInIo OSIIKOB.

83. Kakue Tumsl cBsi3eli cogeprkarcsi B MOJIeKyJ1aX 0esKkoB?

84. [Ipusenute hopMyIibl 3aMEHUMBIX U HE3AMEHUMBIX AMUHOKHCIIOT.

85. CocraBbTe cxeMy 00pa30BaHMsI TUITCITH/IA AJTAHWIITIIMIINHA, BBIICIUTE MTENTHIHYIO CBS3b.

86. Kakue 0enku OTHOCSTCS K IIPOCTHIM U CJIOKHBIM?

87. Kakue OesKu SIBIISTIOTCS TIOJTHOIIEHHBIMU?

88. Onuimmre cTpoeHue OEIKOB.

89. IlepeunciuTe BETHBIE KAYECTBEHHbIC PEAKIIMH Ha OCITKY.

90. Kaxue 6ronornyeckue (pyHKIMH BHITIOIHSIOT OTIKH B )KUBBIX OpraHu3Max?

91.Yro Takoe pepmeHTHI?

92. Kakue opraHu4ecKe BeIecTBa OTHOCAT K TOpMOHaM?

93. Kaxue ButamuHsblI Bbl 3HaeTe? KakoBa nx Ouosnoruueckas poib?

94. IIpuBeauTe NpUMEpPHI ATKATIOUI0B.

95. IlonsiTHE 0 JIeKapCTBEHHBIX IIpernapaTax.

96. OnuimTe cocTaB HyKJIEMHOBBIX KUCIIOT.

97. 3anummTe cxemy TUApoIIN3a HYKIEHHOBBIX KHUCIIOT.

98. Uem 0TIIMYAIOTCS HYKIICOTH/IBI OT HYKJIEO3U0B?

99. Onmmmmte 6uonormyeckyto pois JJHK.

100. Onummte 6uonorudeckyto pois PHK.

Pa3nes.2. O6mas u HeopraHu4yeckass XUMHUS.

1. Uto Takoe XUMUYECKUN HIIEMEHT?

2. JlaiiTe onpeneneHue: aToM, MOJIEKYJ1a, IPOCTOE U CJI0KHOE BEILIECTBO.

3. Uro takoe aTomHas enuHHIa Macchl. Kak paccumTaTh OTHOCUTENBHYIO aTOMHYIO M
MOJIEKYJIIPHYIO Maccy.

4. Yto Takoe 4ucio Mosen?

5. Kakue equnuibpl u3mMepeHust UMeeT MoJIsipHas Macca?

6. KakoBbI cTeXHOMETPUYECKUE 3aKOHBI U TIOHATHSI XUMUHU.

7. OxapakTepu3yiTe arperaTHble COCTOSIHUS BEIIECTBA.

8. ChopmynupyiiTe 3aKk0OH ABOTaApO U €T0 CICICTBHUS.

9. [IpuBeauTe OCHOBHBIE MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHUSI.

10. KTo pa3Bui u BiepBble IPUMEHUI B XUMHUH aTOMHO-MOJIEKYJISIPHOE yUeHHE?

11. KakoBo cTtpoeHue aroma?

12. TlpuBenuTe OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHIl: MPOTOHA, HEUTPOHA,
AJIEKTPOHA.

13. YUto mpencraiseT co00 MacCoBOE 4MCIO?

14. KakoB (pu3nueckuil CMbICI MOPSAKOBOIO HOMEpPAa XUMUYECKOTO JIEMEHTA B
[lepuonnueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB?

15. Yto mpencTaBistoT coO0H U30TOMBI?

16. JlaiiTe cOBpeMEHHOE MOHATHE «XUMHUUYECKHUI IJIEMEHT).

17. Yro npencrasnsger co0oil 31eKTpoHHas 000JI0UKa, KAKOBO €€ CTpOoeHHUe?

18. KakoB ¢Qu3nueckuii CMBICI HOMEpa TepuojJa XHUMHUYECKOrO D3JEMEHTa B
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[lepuoanueckoi cucTeMe XUMUYECKUX 3JIE€MEHTOB?

19. Tlouemy 3IEKTpOHHBIE CIOU HA3bIBAIOT SHEPreTHUECKUMH ypoBHIMU? KakoBo
MaKCHUMaJIbHOE YUCJIO 3JIEKTPOHOB Ha KaXKJI0M 3HepreTudeckom ypoBHe? Kak ero paccuurars?

20. YTo 03HAYAIOT MOHATHUS «3aBEPLICHHBIN» U «HE3aBEPIICHHBII) YHEPreTHUYECKHE
ypoBHU?

21. KakoB ¢usnyecKkuid CMBICI HOMEpa TIpPYyNIbl XUMHUYECKOTO DJIEMEHTa B
[Tepuoanueckoil cucTeMe XUMUYECKUX JIEMEHTOB?

22. Yrto mpencrasiseT coO0H AIEKTPOHHOE 00J1ako (opOuTais)?

23. [IpuBeauTe TpU KaTeropuu XMMHUYECKHX 3JIeMEHTOB. Ha kakom mpu3Hake OoCHOBaHA
naHHas Kimaccuduranms’?

24. KakoBa ctpyktypa Ilepmommyeckoil  cuCTeMbl XHMHUYECKUX  AJIEMEHTOB
H.N.Mengeneea? Ilouemy cucrema xumudeckux snemeHToB J[.MI.MenneneeBa Ha3bIBaeTCs
«IEePUOTNYECKOI»?

25. Kakyro uHpOpMaIuio o0 OmpeeIcHHOM XHMHUYECKOM JJIEMEHTE MOXKHO W3BIICYb U3
[lepuoauueckoit cuctembl?

26. UYto mnpencraBisiOT CcoOOM METaUIMUYECKME U HEMETAJUIMYECKHE CBOMCTBA
XUMHUYECKHUX IJIEMEHTOB?

27. KakoBbl 3aKOHOMEPHOCTH M NPUYUHBI U3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB
B IIpe/ieNiaX OJHOM TPYMIBI (TJIaBHOW MOATPYIIIEI); B Mpeaenaax oqHOro nepuoaa’?

28. HazoBuTE BUIBI XUMUYECKHUX CBSI3EH.

29. Uto mpencTaBisaOT co00i XuMUUeckue siBiieHus? [IpuBeaure npuMepsl.

30. Yem xuMHueCcKue SBICHUS OTIIMYAIOTCSA OT (PU3UUYECKUX?

31. KakoBbl NpU3HAKU XUMUYECKUX PEAKIIHii?

32. ChopmynupyiTe 3aKOH COXPaHEHUS MACCHI BEIIECTB MPH XUMHUYCCKHX PEAKIIHIX.

33. Jaiite onpeneneHne MOHATUNA «XUMUYECKas! PEaKIHs», «PEareHT», «IpOoIyKT».

34. Kak cocTaBUTh ypaBHEHUE XUMHUYECKON peakiun?

35. [lo xakuM mpu3HAKaM KIACCUPUIUPYIOT XUMUYECKUE PEaKIHu?

36. Jlaiite omnpeneneHus TMOHATHIM «TEPMOXMMHUYECKOE YPaBHEHUE», «TEIIOBOM
3¢ dexT peakum», «IK30TEpMUYECKas peaKLus», «IHIOTEPMUUECKAs PEaKIUI.

37. Knaccudukanus 1o 4ucily ¥ COCTaBy UCXOIHBIX BEUIECTB M MPOIYKTOB PEAKITHH.

38. UTo mOHUMAIOT MOJ CKOPOCTHIO XUMHUYECKON PEaKIIHH.

39. Kakue QaxTopsl BIUSIOT HA CKOPOCTh XUMUYECKUX PEAKIUI?

40. Yrto Takoe xaranus? Yto Takoe kaTanuzatop?

41. Kakue BUabI KaTaian3a Bbl 3HaeTe?

42. Yto Takoe XMMHUUYECKOE paBHOBecHe?

43. Kakue ¢GakTopsl BIHUSIOT Ha CMEIICHUE XUMHYECKOTO PaBHOBECHS?

44. Kak BnusieT MPUCYTCTBUE KaTajlM3aTopa Ha CMEIICHUE XUMHYECKOTO PaBHOBECHS?

45. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOTUTHUECKON JUCCOIIUAIIH.

46. Yto Takoe 3JeKTPOIUTHI?

47. Yto Takoe Bogopoanbii (pH) mokasarens?

48. Uto Takoe ruApoaun3 coyen?

49. ITpuBenuTe TUIIBI TUIPOJIU3A COJICH.

50. Kakue coeuHeHus Ha3pIBalOT KOMILIEKCHBIMU. [IpuBeuTe mpumepsl.

51. Uto Takoe OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIE PEaKIIUN?

52. Kak paccuuThIBAIOTCS CTEIIEHU OKUCTICHUS?

53. IIpuBeauTe mpuMepbl BaKHEUIIIMX OKUCIUTEIEH U BOCCTAHOBUTECH.

54. I'anbBaHMYECKHUE SJIEMEHTHI M IPUHIIUTIBI KX PAOOTHI.

55. Yrto Takoe sekTponn3? [IpuBeauTe npumMepsl.

56. Ha xakue KJacchl pa3eisioT HeOpraHUYeCKHUEe BEIIeCTBa, 10 KaKOMY MpU3HaKy?

57. Kak o0pa3yroTcsi Ha3BaHUS OKCUIOB?

58. Crioco0bI oTy4eH st OKCHJIOB.

59. Ha kakue rpynmsl pa3fesnstoT OKCUAbI 0 XUMUYECKUM CBOWCTBaM?

60. Kakue okcuabl Ha3bIBAIOT «OCHOBHBIMI»? KaKOBEI MX XUMHUYECKUE CBOMCTBA?
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61. Kakue okcupl Ha3bIBAIOT «KUCIOTHBIMUY»? KakOBBI MX XUMUYECKHUE CBOKCTBA?

62. Kakue okcupl Ha3bIBatOT «aM(oTepHbIMU»? KakoBBI MX XUMUYECKHUE CBOKCTBA?

63. KakoBa kinaccuduxanus ruipoKCH10B?

64. IIpuBenuTe CrIOCOOBI MOTYYEHUS MIEI0YEH U HEPACTBOPUMBIX OCHOBAHUIA.

65. KakoBbI XUMHUYECKHE CBOMCTBA OCHOBAHU?

66. IIpuBenuTe criocoObl MOMyYEHUSI OECKUCIOPOIHBIX U KUCIOPOACOACPKAIINUX KUCIIOT.

67. KakoBbI XUMHUYECKHUE CBOWCTBA KUCIOT?

68. JlaliTe onmpenenenue cojeil, mpuBeanTe UX OOIIyI0 (opMyITy.

69. Kak o0Opa3yroTcs Ha3BaHus coieit? Kak coctaBisitoT popmyssl coneit?

70. IlpuBenuTe Ki1accU(DUKAIMIO COJICH B 3aBUCUMOCTH OT COCTaBa KMCIOTHOTO OCTAaTKa.

71. IlpuBeaute crocoObl MOTy4eHUS aM(POTEPHBIX THIPOKCHIOB.

72. KakoBbI XUMHUYECKHE CBOMCTBA aM(OTEPHBIX THUAPOKCHUIOB?

73. Kak 3aBHCAT KHCIOTHO-OCHOBHBIE CBOMCTBAa OKCHJIOB M TMAPOKCUIOB OT MOJIOKEHUS
aneMeHToB B [ICXD?

74. UTo npeacTaBisioT co00i reHeTHYeCKHe PSAbl METAJUIOB M HEMETaJNIOB?

75. Ha3oBuTe Hay4HbIEC IPUHIUIIBI XUMAYECKOTIO IIPOU3BOCTBA.

76. Kak ocylecTBIIsI€TCS 3alllMTa OKPYKAIOIIEH Cpeibl U OXpaHa TpyAa MPU XUMHYECKOM
IIPOU3BOJICTBE?

77. Ilepeuncinute CTa Iy XMMUYECKOTO IPOU3BOACTBA B IPOM3BOICTBE aMMHUAKa U METAHOJIA.

78. Kakue ynoOpeHust IpUMEHSIOT B CEJIbCKOI0 X03siiicTBe?

79. Kakue ucnosyib3yroT XUMHUYECKHE CPEACTBA 3AILUTHI pACTEHUN?

80. Kak cBs13aHa XMMUS U IIOBCEIHEBHAA KU3HE YeI0BEKA?

5.3. OueHo4Hble cpeacTBa I MPOBeAeHUS MPOMEKYTOYHOH aTTeCTAlUH

5.3.1. Bonpocsl 115 3a4eTa
. [Ipenmer opraHuveckoil XMMHH, €¢ 3HAUYCHUE.

. OCHOBHBIE TIOJI0KEHUS TEOPUU XUMHUECKOTO CTPOCHUSI.
. Buas! uzomepun.
. Knmaccudukanus opraHnyeckux coelnHEeHUH.
. IloHaTne 0 QyHKIMOHAIBHBIX IPYMIAX U TOMOJIOIMYECKUX psJax.
. OCHOBBI HOMEHKJIATYphl oprannueckux coenunenuil. [Ipasuna MIOTTAK.
. TUIBI 1 MEXaHU3MbI OPraHUYECKUX PEaKLUil.
. U3omepusi, HOMeHKIIaTypa, CocoObl OTYYCHUSI M XUMUYECKHE CBOWCTBA aJIKAHOB.
9. N30Mepust, HOMEHKIAaTypa, CHOCOOBI OTY4YEHHUSI U XUMUYECKHUE CBOMCTBA AJIKEHOB.
10. M3omepusi, HOMEHKIIATypa, CIOCOOBI MOTYYCHHS U XHMHYECKHE CBOMCTBA AJIKUHOB.
11. Ilpornecchl monuMepu3aluy U NOJUKOHICHCALUH.
12. JlueHoBbI€ YIiI€BOIOPO/Ibl, 0COOEHHOCTH UX CTPOECHUS U CBOWCTB.
13. OcoOeHHOCTH apOMAaTUYECKOH CBSI3U. XMMHYECKHE CBOMCTBA apEHOB.
14. IIpaBuia OpUeHTALNHU B PEAKIUAX IEKTPOPUIBHOIO 3aMELICHHUS.
15. HuknoankaHsl, CTPOCHUE, CIOCOOBI NOTYYEeHUs, 0COOCHHOCTH XUMUYECKUX CBOMCTB.
16. OgHOATOMHBIE CITUPTHI (M30MEPHSI, CIIOCOOBI TTOTYICHHS, 0COOCHHOCTH PEeaKIIMOHHOM
CHOCOOHOCTH I'MIPOKCOTPYIIbI, XUMUUECKUE CBOICTBA).
17. MHOroatoMHbI€ CIUPTHI (M30MEPHs, CIOCOOBI MOTyYeHHsI, 0COOEHHOCTH PEaKIIMOHHON
CHOCOOHOCTH I'MIPOKCOTPYIIIbI, XUMUUECKUE CBOICTBA).
18. I'munepuH, ero 6uoszoruyeckast pojb B CHHTE3€ )KUPOB.
19. ®eHosbl, CTPOCHUE CBOMCTBA, AHTUCENITUYECKAsE aKTUBHOCTb.
20. M3omepus 1 HOMEHKJIATypa ajdbJAETUA0B U KETOHOB.
21. Cnoco06bl MOoTy4YeHus: U XMMUYECKHE CBOMCTBA aJIb/IETHJIOB U KETOHOB.
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22. Kiaccudukanusi KapOOHOBBIX KHCIIOT.

23. Coco0Obl Moy4eHust KapOOHOBBIX KUCIIOT.

24. XuMHUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

25. Kupsl, ux xkinaccupukaius

26. JKupsl: cTpoeHue.

27. XKupbl: XUMHUECKHE CBOMCTBA.

28. JKupsl: mpuMeHeHne U OMOJIorHYecKas poiib B Ka4YeCTBE SHEPTeTUYECKUX MAaTEpHUasIoB
OpraHU3MOB.

29. IloHaTue o0 MbIIaX U MOIOIIUX CPEACTBAX.

30. Baxkueliime OKCUKHUCIIOTHI.

31. Knaccuduxanus yrieBo10B.

32. MOHO3BI - IEHTO3bI U F'E€KCO3BI.

33. OnTrueckas u3oMepusi MOHocaxapuoB. D- u L-dopmsbl.

34. Tayromepus yrieBoaoB. AHOMEpBI. [ TMKO3UAHBIN THAPOKCHIL.

35. XuMuueckue cBOMCTBa MOHO3.

36. [Ipornecchl OpokeHUs U TUAPOIIN3a YTIIEBOIOB.

37. Ponb yrneBoaoB B GU3HOIOTHHA U MUKPOOHOJIOTHH.

38. Jlucaxapusl.

39. Ilonucaxapupbl.

40. Hutrpocoenunenus.

41. AMUHBL

42. AMUIBI KUCIOT.

43.MoueBurHa, ee TPUMEHEHHUE B CEIILCKOM XO3SIHCTBE.

44. AMUHOCTIMPTBHI.

45. Amunokucaotsl. CTpoeHue.

46. CriocoObI TIOTyYEHUST aMHUHOKHCIIOT.

47. XuMH4YECKHUE CBOMCTBA aMUHOKUCIIOT.

48. BaxHeinme npeacTaBUTEIM AMUHOKHCIIOT.

49. buonoruueckas pojab aMUHOKHUCIIOT.

50. benku. Ilentuanas cBA3b.

51. Ctpoenue u coctaB OEIIKOB.

52. benku, TUIBI CTPYKTYP.

53. Knaccuduxarus 6einKoB.

54. buonoruyeckas poJib OCJIKOB.

55. HyknenHoBBI€ KUCIOTHI KaK MPUPOIHBIC TTOTUMEPHI.

56. HykneoTupl, UX CTpOCHHE, TPUMEPBHI.

57. JHK, cocrtaB, cTpoeHHE U OMOJIOTHYecKas pOJib.

58. PHK, cocraB, cTpoenue u OMojaoruyeckas poJib.

59. IlonsiTue O TPOUUHOM KOJi€ (KOJIOHE).

60. buocuHTe3 OenKa B )KUBOH KIIETKE.

61. 'ennas nHXeHepHs U OMOTEXHOJIOTHSL.

62. Tpancrenusie (OpPMbI pPACTECHHI U )KUBOTHBIX.

63. IlonsTue o pepmeHTax.

64. [lonsTue 0 BUTAMUHAX.

65. IlonsTue o ropMoHax.

66. IloHsTHE O JIEKAPCTBEHHBIX Mpenaparax.

67. IlouaTue ankaiongax.

68. IToHsTHE aHTHOMOTHKAX.

69. [lonsiTue 0 mecTUIUIAX.
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70. HaTypaJ'ILHLIe BOJIOKHA, HCKYCCTBCHHBIC BOJIOKHA 1 CHHTCTUYCCKHUEC BOJIOKHA.

5.3.2. Bonpochl AJ151 3K3aMeHa

1. XumMuyeckue 37eMeHTbl. ATOMBI, MOJIEKYJIbl, IPOCTHIE U CJIOKHBIE BELIECTBA.

2. BeniecTBa NOCTOSHHOIO M IEPEMEHHOI'0 COCTaBA. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

3. Macca atroMoB W MOJIEKYyJ. ATOMHas eauHUIla Macchl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJISIpHAsI MacChl.

4. KonnuecTBO BEIIECTBA U €MHUILIBI €T0 u3MepeHus. Yuciao ABoraapo.

5. Monspnas macca.

6. CTeXOMEeTpUYECKNE 3aKOHBI U TIOHSITHS XUMHH.

7. Tsepmoe (kpucTauinyeckoe W aMopQHOE), KUAKOE U Tra3000pa3HOE arperatHble
COCTOSIHUS BEILIECTBA.

8. 3akOoH ABOTQJIPO U €ro CIEJCTBHUS.

9. MossipHbIii 00bEM BEIIECTB B Ta3000pa3HOM COCTOSHHH.

10. O6beanHEeHHBIH ra30BbIi 3aKOH U ypaBHeHHEe MenaeneeBa-Knaneiipona.

11. Pazimmuus Mexay cMecsMH M XHUMHYECKUMHU COSAMHCHHSIMH. MaccoBas W OObEeMHAs
JI0JIU KOMIIOHEHTOB CMECH.

12. OTKpbITHE IEPUOJUUECKOTO 3aKOHA.

13.  H3otombl. CoBpeMEHHOE TNOHATHE XUMHUYECKOro a3yeMmeHta. (CoBpeMeHHas
dbopmymnupoBka [lepuoanueckoro 3akoHa.

14. Ilepuoguueckas cuctema u ctpoeHue aroma. U3nyeckuil CMbICI TOPAIKOBOIO HOMEpPA
AJIEMEHTOB, HOMEpOB TIpynnbl U mnepuona. l[lepuoauueckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB:
paanyca aromMa; SHEPrUd HOHU3ALIMH; 3JIEKTPOOTPULATEIBHOCTH.

15. CoBpeMeHHBIE NPEJICTaBIEHUS O CTPOEHUU aToMa. KopIycKysipHO-BOJIHOBOM Jyainu3M
YaCTUL MUKPOMUDA.

16. [TonsiTre 06 MEKTPOHHON OpOUTANIN U AIIEKTPOHHOM obJake. KBaHTOBBIE UncIa.

17. Pacnipenenenue 3JI€KTPOHOB MO SHEPTETUYECKUM YPOBHSM, MOJAYPOBHSIM U OpOUTANISIM B
COOTBETCTBUU C MIPUHLIMIIOM HaUMEHbIIEH 3Heprun, npuHuumnom [laynu u npasunom ['ynaa.

18. DnekTpoHHble KOH(MUTypalMl aTOMOB XHMHUYECKHX JJIEMEHTOB. BaneHTHbIe
BO3MOXXHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB. OJIEKTPOHHAs KIIACCH(PHUKAINUA XUMHUYECKUX
3JIEMEHTOB: S-, p-, d-, f-371eMEeHTBI.

19. Tunbl XUMUYECKHUX CBS3€W: KOBAJICHTHAs, MOHHAs, METAJUINYECKasl U BOJIOPOIHAS.

20. Ilonsatne 0  KOMIUIEKCHBIX  coequHeHHsX.  KoopAuMHALIMOHHOE  YHCIIO
KOMIUIeKcooOpa3oBaTensi. BHyTpeHHsAs 1 BHENIHsI cpepa KOMILIEKCOB.

21. HoMmeHKkI1aTypa KOMIUIEKCHBIX coequHeHM. VX 3HaueHue.

22. IloHsATHE O HEOPraHUYECKUX U OPraHUYECKUX MOJUMEpPaX.

23. IloHATHE O AUCTIEPCHBIX CUCTEMAX.

24. Knaccudukaiusi XMMAYECKUX PEaKIUil B OPraHu4ecKoi 1 HEOPraHUYEeCKOW XUMHUH.

25. BHyrpeHHss dHeprus, OHTaIbNUsA. TemnoBoil 3(pQGEeKT XUMHUECKUX peaKIuil.
TepMoxuMuueckre ypaBHEHUs. DHTPOIU.

26. Ilonstue o ckopoctu peakuuil. PakTOpbl, BIMIIOIIME Ha CKOPOCTb XMMHUYECKOM
peaKLuH.

27. KaranuszaTtopsl ¥ KaTajlu3: TOMO- U T€TEPOr€HHbIN, UX MEXaHU3MBbI.

28. [loHsATHE O XUMHUYECKOM PaBHOBECHUHU.

29. @axTophl, BAMSAIOLIME HAa CMEIIEHWE pPABHOBECHSA: KOHLEHTpPAlLlMs, JaBIICHUE,
temneparypa (npunuuin Jle [arensbe).

30. @usuko-XMMHYECKas MpUPOAA PpPacCTBOPEHUS U pacTBOpoB. BsaumoneiicTBue
pPacTBOPUTEIIA U PACTBOPEHHOIO BelllecTBa. PacCTBOPUMOCTD BEILIECTB.

31. CrocoObl BbIpaKEHUS KOHIEHTPAIIMM PACTBOPOB: MaccoBasi OIS PacTBOPEHHOTO
BeliecTBa (MPOLEHTHAs ), MOJIIpHAsl.

32. Teopus 3EKTPOIUTUYECKON qucconranuu. CTeneHb dJIEKTPOJIUTUYECKON JUCCOIHAITTT

62



u QakTopsl ee 3aBUCUMOCTU. CHUIIbHBIE U CPETHUE DIIEKTPOIUTHI.

33. Jucconmaumst Bonbl. Bomoponmnblii mokazatens. Cpega BOIHBIX — PacTBOPOB
AJIEKTPOJIUTOB.

34. I'maposu3 coliei, TUIIbI TUIPOJIN3A.

35. Crenenp oxucieHus. OKHCIEHHUE U BOCCTaHOBJIEHHME. BakHeWIInMe OKHUCIUTENH U
BOCCTaHOBUTEIIH.

36. Knaccuuxanusi OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIA.

37. MeTobl cOCTaBICHHS yPaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeTos
AJIEKTPOHHOIrO OanaHca. BimsHue cpenbl Ha MNPOTEKaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
MPOILIECCOB.

38. DOnexkTpoAHple TOTEHUUANbl. PsSa  craHZapTHBIX  AJIEKTPOAHBIX  MOTEHIIMAJIOB
(9IEKTPOXUMHUECKUN PsIJT HAIPSDKEHUH METAILIIOB).

39. l'anbBaHMYECKHE AJIEMEHTHI U MPUHIUIIBI UX PAOOTHI.

40. TaspBaHWYECKHE SJIEMEHTHI, NMPUMEHSEMbIC B JKU3HU: CBHUHIIOBAs aKKyMYJISITOpHAs
Oarapesi, HUKellb-KaJMUEBbIE OaTapeu, TOIUIMBHBIC JIEMEHTHI.

41. DnexTpoau3 paciiaBoB COJIEH.

42. DneKTpoan3 BOJHBIX PACTBOPOB C HHEPTHBIMU U PACTBOPUMBIMHU IJIEKTPOJAAMHU.

43. IIpocTbi€ U CIIOKHBIEC BEIIECTBA.

44. Okcupl, MX KIacCU(PUKAIUs, CIOCOOBI OTYYEHUSI 1 XUMUUECKHE CBOICTBA.

45. OcHOBaHHS, MX KJIACCH(PHUKAIHS, CIIOCOOBI MOTyYSHHSI 1 XUMHUECKUE CBOMCTRA.

46. Kucnotsl, ux kiaccupukaius, CiocoObl MOTy4eHHs] U XUMUYECKUE CBOMCTRA.

47. CpenHue coiv, UX Kiaccu(UKaIys, CiocoObl TIOTYyYSHHUS B XUMHYECKHE CBOMCTBA.

48. Conu cpeiHHE, KUCIIbIE, OCHOBHBIE U KOMIJIEKCHBIE.

49. AMQOTEpHOCTh OKCHIOB M THUIPOKCHIIOB IEPEXOJHBIX METAJIIOB: B3aUMOJICHCTBHE C
KHUCJIOTaMU U IIET0YaMH.

50. [TomoxeHre METaIOB B IEPUOINIECKON CUCTEME i OCOOCHHOCTH CTPOSHHSI UX aTOMOB.

51. IIpocthie BemecTBa - METAUIbI: CTPOCHHE KPUCTAJUIOB M METAIIMYECKass XMMHYECKas
CBSI3b.

52. [loHsATHE KOPPO3UU METAIOB. XUMHUYECKasi KOPPO3UsL. DIEKTPOXUMUYECKAsT KOPPO3HSL.
CrniocoObl 3a1UThl METAJITIOB OT KOPPO3HH.

53. OO0urue crocoObl NOTYyYEHUSI METAJUIOB. MeTautyprus ¥ ee BUJIbL.

54. Tlonoxxenue HeMeTauIoOB B Ileproamueckoii cucreMe, OCOOCHHOCTH CTPOCHUS MX
aTOMOB. DJIEKTPOOTPUIATETLHOCTb.

55. Hemeranmebl - IpOCTHIE BEIIECTRA.

56. bnaropomnbie ra3pl. OJIEKTPOHHOE CTPOCHHME aTOMOB OJAaropoJHBIX Ta30B U
O0COOCHHOCTH MX XUMUYECKUX U (PU3HUUECKUX CBOUCTB.

57. Bopopoa. U3otomnbl Bopopoaa. OKUCTUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA
BOJIOPOJIa, €ro MOJy4YeHUEe U PUMEHEHHE.

58. Boga. Ponb BozbI kKak cpenooOpasyromiero BemecTBa KIeTKU. DKOJIOTHIECKUE aCIIEeKThI
BOJIOMNOJIb30BaHUS.

59. lllenounsie Metamuibl. O0IIast XapaKTEpUCTHKA IIETOYHBIX MeTaIIOB. [lomydenue,
duznyecKkrue 1 XUMUIECKHE CBOMCTBA IIEJI0YHBIX METAJLIOB.

60. PerynsatuBHas pojb KaTHOHOB Kalusl M HaTpus B >KUBOW kierke. [IpuponHbie
COETMHEHUS HATPUS U KaJIUs, UX 3HaYCHHE.

61. OOmas xapakTepuCTHKa MIETOYHO3EMENIbHBIX MeTa/uloB. Kanbuuii, ero momxydenue,
dbuznyecKkrue 1 XUMUYECKIE CBONCTBRA.

62. Baxxneiiiue coeIMHEHUsT KAJIbIIMs, UX 3HaYeHWE U NpuMeHeHue. Kanbumii B mpupoze,
ero Ouosoruyeckas pob.

63. Amomunuii. [Tlonydenue, Gpu3ndeckne 1 XUMUICCKUE CBOMCTBA ATFOMIHHSL.

64. BaxHeillne coeIMHEHUS aIFOMUHUS, UX CBONCTBA, 3HAYCHHE U MIPUMEHEHHE.
[IpupoaHbie coequHEeHUs ATFOMUHUSL.

65. Yriepon u kpemuuid. [IpocTeie BemecTBa, 00pa30BaHHbBIE 3TUMU dJIEMEHTAMH.

66. Oxcuabl U TUAPOKCUABI YIIIEPOJa U KPEMHUS.
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67. Baxkneiilme cou yroibHON U KpeMHHEBOU KUCIOT. CHIIMKAaTHAs TPOMBIIIIIEHHOCTb.

68. ['ajoreHs! - MPOCTHIC BEIIECTBA: CTPOCHHE MOJIEKYI, XUMHUECKHE CBOMCTBA, OTyYeHUE
U IPUMEHEHHUE.

69. BaxxHeiimune coelMHEHNUs TaIOTeHOB, X CBOMCTBA, 3HAYCHUE U MPUMEHEHHeE. [ anoreHsl
B Iipupojie. buonoruueckas poJib raJoreHoB.

70. XanmpKOreHsl - MpocThie BemecTBa. Amorpomnusi. CTpoeHrne MOJIEKYIT alIOTPOITHBIX
MoauduKaiil 1 ux cBoicTBa. [loydeHune u npuMEeHEHNE KUCIOPOIa U CEPHI.

71. XanpKoreHsl B IPUPOE, UX OMOJIOTHYECKas POIlb.

72. CTpoeHne MOJEKYJIbl a30Ta U aJUIOTPONHBIX Moaudukamuii pocdopa, ux duznueckue u
XUMHUYECKHE CBOMCTBa. BomoponHbie coemaeHns azota u pocdopa.

73. Oxcuapl a3ota U Gochopa, COOTBETCTBYIOMINE UM KUCIOTHL. COMM 3TUX KUCIIOT.

74. CBoiicTBa KHCIOPOAHBIX COSAMHEHUH a3oTa U ¢ochopa, NX 3HAUEHUE U MPUMEHEHUE.
A3zot u dochop B npupoae, ux OMOJOTHIECKast pOJib.

75. Yrnepon u ero amtorpomnusi. CBOMCTBa aJIOTPOIHBIX MOAU(BUKAIIUH yriaepoa, uxX
3HaYEHUE U IPUMEHEHHE.

76. Okcuabl M THAPOKCUABI YITIEPOJa U KPEMHUS, UX XUMUYECKUE CBOMCTBA.

77. Conu yrolbHOW W KPEMHHMEBBIX KHCIOT, MX 3HAa4€HHE U MPUMEHEHHUE.
[Tpuponoobpasyromias poib yriaepoaa Jjisl )KUBOW M KPEMHHS [Tl HEXKUBOU MTPUPO/IBL.

78. Ocobennoctu crpoenust aromoB d-snementoB (IB-VIIIB-rpynm). Menb, IUHK, XpoM,
JKEJIe30, MapraHell Kak MpoCTbl€ BEIIECTBA, UX (PU3NUECKHE U XUMUYECKHE CBOMCTBA.

79. HaxosxeHue rnepexoaHbIX METAIJIOB B IPUPO/IE, UX MOTYyYEHUE U 3HAYCHHE.

80. CoenuHenus d-371eMEHTOB C pa3IMYHBIMU CTETICHAMU OKHCIEHUS. XapaKTep OKCUJ0B U
THUAPOKCHUIOB 3TUX JIEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU OKHCIICHUSI METaJlja.

81. Xummueckas MPOMBIIIICHHOCTh U XHMHUYECKHAE TEXHOJIOTHH. HaydHbIe MPUHITUTIBI
XMMHUYECKOT0 IPOU3BOCTBA.

82. 3amuTa OKpy>Karollel Cpeibl U OXpaHa Tpyla IPU XUMHUUECKOM IIPOU3BOCTBE.

83. OcHOBHBIE CTaJIMM XMMHUYECKOTr0 Mpou3BoAcTBa. CpaBHEHUE MPOU3BOACTBA aMMHUAKa U
MeTaHoJja.

84. XuMmuzanus CeIbCKOIO XO3sicTBa M €€ HalpaBICHHUS. Yaobpenus u ux
KJaccuuKanusi.

85. XvMHUYECKHE CPEICTBA 3AIMUThI PACTEHUM.

86. X¥MHUYECKOE 3arpsi3HEHUE OKpY Karolel cpeibl. BUOTEXHOIOr U U TeHHAas: HHXKEHEPHSL.

87. XuMus W TIOBCEIHEBHAS JKM3HB 4enoBeka. JlomammHss anTeka. Moromme U 4UCTAIINAE
cpencta. CpenctBa 00pbObI ¢ OBITOBEIMU HACEKOMBIMU. Cpe/IcTBa TNYHON TUTHEHBI K KOCMETHKH.

88. Xumus m muma. MapKUpOBKH YITAKOBOK MHUIIEBBIX U TUTHCHUYECKUX TPOAYKTOB H
YMEHHE UX YNUTATh.

89. DKOJOTHS KUITHIIIA.

90. Xy¥MHs ¥ TeHETUKA YEJI0BEKA.

5.3.3. TeMbl HHAMBHUAYAJIbHBIX IPOEKTOB

1.A30T B HallIeH KU3HU.

2.AM}OTEPHOCTH COSAMHCHHI OCpUITHS

3.AHTUOMOTHUKHU - MOIIIHOE OPYXKHUE.

4.Benku - 0OCHOBA *KHU3HU. V3yueHue 6eIKoB, PEpPMEHTOB: B3I XUMHUKa, OM0JIOTa,
buzuKa.

5.buoreHHbpIC YIEMEHTHI.

6.buosiornyeckas 1 MEAUITMHCKAS POJIb XUMHYECKUX JIEMEHTOB.

7. bruoorn4ecKrue aceKThl XUMUH 3JIECMECHTOB.

8. buostornueckue 9achl, WM KaK IPOXKUTH JOJITO.

9.bsieck u cuita 30POBBIX BOJIOC (C TOUKH 3PEHUSI XUMHUKA) .

10.ButaMuHBI ¥ UX POJIb B KU3HEICATCILHOCTH YEJIOBEKA.

11.Bausiaue OMOIOTHYIECKU aKTHBHOW BOJIBI HA POCT PACTCHHIA.
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12.BiusiHue MUKpPO3JIEMEHTOB HAa OpPraHU3M PaCTEHUU.

13.Bausaue PH cpensl Ha poct pacTeHuil.

14.BnusitHue CIUPTHBIX HAIMUTKOB HA JICHATYPAIUIO OCITKOB.

15.BeIpammuBanie KpUCTAILIOB.

16.'uruennueckue 1 KOCMETUIECKUE CPE/ICTBRA.

17.I'nruennueckue CBOMCTBAa HEKOTOPBIX MOIOIINX CPEICTB.

18.I'pyminibl BuoreHHbIX 371€MEHTOB.

19. JlaBieHue B OKPY>KarOLIEM HAC MUPE.

20. lueTnyeckuii 3aMEHUTENb caxapa acrapTam - TOKCHYHOE BELIECTBO.

21.JlunaMuKa cofepKaHusl XJIOPUAUOHOB B BOAHBIX cucteMax SIHAO.

22.2Kene3o B Halel )XU3HU.

23.Kene30 u ero 6uonorunyeckas pojb B OpraHU3Me YeJI0BEKa.

24.3nayeHue OMOIIOIMMEPOB B MEIUIIMHE.

25.Mox B HallIeil KU3HN.

26.ckyccTBEHHBIE OpTaHbI.

27.Ucnionp30BaHre HEOPTAHUYECKUX (M OPraHUYECKHUX ) BEIIECTB B BOGHHOM JIEIIE.

28.UccnenoBanue mpouecca pa3iokKeHUs: HEKOTOPBIX MTOJIMMEPOB.

29.UccnenoBanue IPOLECCOB TEPMHUYECKOTO paA3JIOKEHUS KOJUIOMJHBIX PacTBOPOB
OKCH/JIOB KeJie3a.

30. MccnenoBanue XMMUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.

31.KauecTBeHHOE ONpeieTIEHUE BEIECTB B COCTABE PA3HBIX BUJIOB MOPOKEHHOTO.

32.KadecTBeHHBIC PEaKIIMW HA MOHBI JIUTHS, HATPUS, KaJIWs, OCPUIUTHSI, MarHUs, KaJIbIIHS,
CTPOHIMS U Oapus.

33.KBaHTOBO-XMMHUYECKHE PacU€Thl CTPYKTYp OpraHU4E€CKUX KPUCTAIIIOB.

34 . KucnoTHbIE OCaJKU: UX MIPUPOIA U MOCIIEICTBUA.

35.KucnoTel 1 OCHOBaHUS B CBETE Pa3IUYHbIX TEOPUH.

36.KucnoTsl, UX COCTaB, CBOMCTBA U MPUMEHEHHUE.

37 Koppexkuus Beca. [IpudrHbI 1 BUIbI IOBBIIIEHUS MACChl T€JIAa y IIKOJIbHUKOB.

38.JlekapcTBEHHBIEC pacTeHHU KaK allbTepHATHBRA (DapMalleBTHUECKUM IMpenapaTam.

39.Jleraroiue MeTasuIbl.

40.JlomonocoBckue mecta [lerepOypra.

41.Menuko 61o0rn4eckoe 3HaueHUE 3JIeMEHTOB 3B rpymnmsl.

42 Menuko 6MOJIOTHYECKOE 3HAYEHUE 3TIEMEHTOB 4B rpymnibl.

43 . Menuko OMOIOTHYECKOE 3HAUCHHE MIEMEHTOB 5B rpymibl.

44 Menuko-010JI0rHUYecKre 3HaUeHUS! HaTpus,

45.MeTopl OUMCTKU TPYO OT HeTelIaMOoB.

46.MexaHU3MbI OMOJIOTHYECKH aKTUBHBIX 3JIEMEHTOB.

47 MunepaiabHbie y100peHusl.

48 Munzpas npenynpexnaaer: «KypeHue onacHo 715 Ballero 310pOBbs» .

49.MopoxeHoe: €CTb UJIU HE €CTh?

50.Moto1iue 1 YUCTSIINE CPESICTBA.

51.HaHOTEXHOJIOTUN B XUMUHU.

52.0O0HapyXeHue HUTPATOB B PACTEHUSX.

53.00Hapyx)eHue TKENBIX METAUIOB B pacTEHUsX. BiusHue TSHKEMBIX METAIIIOB HA POCT
Y pa3BUTHE IPOPOCTKOB.

54. OKMCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

55.0mnpenerneHne HWOHOB  IIMHKA, KoOadhbTa B CTOYHBIX  BOJAX  XHUMHYECKOM
MPOMBILIUIEHHOCTH.

56.0mnpenenenre KauecTBa MPOAYKTOB MUTAHUS (KOPOBBErO MOJIOKA, CBEKEro Msca,
HATYpaJIbHOTO MENA).

57.0mpezenenne 00eCeYeHHOCTH OPraHu3Ma MUKPOAJIEMEHTaMU M BUTAMUHAMH.

58.ButamuHo1e(hUIIUTHBIE COCTOSTHUS U 3a00JI€BaHUS

59. Omnpenenenue GU3NKO-XUMHUYECKUX MOKa3aTeIed MOJIOKa.
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60. Opranuyeckue yno0opeHusl.

61.OcHOBaHHUs: COCTaB, CBOMCTBA U IPUMEHEHHUE.

62.11nacTukoBble OKHA. 3a U IPOTHUB.

63.1loBbIIEHNE MPOJYKTUBHOCTU IKUBOTHBIX C TIOMOLIBIO CTHUMYJIATOPOB pPOCTa,
CIelHaIbHBIX KOPMOBBIX J0OABOK.

64.Ilonrmepsl - COBpEMEHHbIE KOHCTPYKIIMOHHBIE MATEpUAJIbI.

65.ITonumepsl B IPUPOJIE U )KU3HU YEIIOBEKa.

66.I1onumepsl: OT HATYPAJIIBHOTO KaydyKa J10 OJMMEPHOTO 3JIEKTPOJIUTA.

67.11ouyBa - HCTOUYHUK MUTATENBHBIX BELIECTB JUIsl PACTEHU.

68.IlpakTueckoe 3HaUCHUE XUMUYECKUX JIEMEHTOB B MEIHUIIMHE.

69.I1pubop nns onpeneneHus B BO3AyXe MapoB KUCIOT.

70.I1puroroBiaeHue TPOIYKTOB MUTAHUS C TTIOMOIIIBIO )KUBBIX OPTaHU3MOB.

71.1lpumenennie buonoauMepoB B MEIULIMHE.

72.1lpumenenue [lannagus B meauiuse.

73.IlpupoHbie HMCTOYHHUKHU YTJIEBOJOPOOB u MEePCIEKTHUBBI pa3BUTHS
HedTenepepadaThIBAIOICH MPOMBIIIIICHHOCTH.

74.11pon3BOACTBO MUHEPATBHBIX MAaKPO- U MUKPOYT0OpPEHHIA.

75.1IpOoTUBOBUPYCHBIE CPEICTBA.

76.11poTHBOMH(EKIIMOHHBIE CPEICTBA.

7°7.Peakuuy HaTpHUsL U KaIIUs ¢ KUCIOPOJAOM

78.Peakiiusi KOMIUIEKCOOOpA30BaHUsI COSTUHEHH 2J1eMEHTOB | A rpynibl

79.Peakuiusi KOMIUIEKCOOOpA30BaHUS COCTUHEHHH 3J1EMEHTOB 2 A IpyIIIbl

80.Posb monumepoB B COBPEMEHHOM MUPE.

81.Ponp TOMMMEpPOB B COBPEMEHHOM CaMOJICTOCTPOCHHH (aBTOMOOMIIECTPOCHUH,
CTPOUTENBLHON UHIYCTPHUH, HeTe- U ra30/100b14e) .

82.Ponb XMMUU B JICUCHUN OHKOJIOTHYECKHUX 3a00ICBaHUIA.

83.CBoiicTBa rajgoreHu10B 5B rpynmnsi.

84.CBoiicTBa Ba)KHENIINX COETUHEHUIN OepUILIHiL.

85.CBolicTBa OKCHJIOB THJIPOKCUJIOB

86.CBOIiCTBa MPOCTHIX BEIIECTB: PEAKIIUU C KOPPOAUPYIOMIMMU peareHTamu ( BOAOU
KHUCJIOTaMU IIEeTI0YaMHu).

87.Cunte3 @umiepa - Tponiia Kak UICTOYHUK XUMUYECKOTO CHIPbS.

88. CHHTETHUECKHE BBICOKOMOJICKYJISIPHBIE COCIMHEHUS U TIOJIMMEPHBIC MaTepuajbl Ha HX
OCHOBE.

89. CoeuHeHUs TUTUSI MAarHUs KaJIbLIUs B MEAHUITUHE.

90.Conu TuTaHa.

91.Conu: cocraB, CBOMCTBa U IPUMEHEHHUE.

92.CocraBiieHHE MUILEBBIX PALIMOHOB B 3aBUCUMOCTU OT CYTOUYHBIX 3HEpro3arpar,
ompeieJICHue HOPM MUTAHUS.

93.CnaBel B HaleH )KU3HU.

94. CpaBHEHHE CBOMCTB IPOCTHIX BemecTB 1A u 2A rpynmsl

95.CpaBHUTENBHBIN aHATIU3 KECTKOCTU BOJBI B BoJloeMax MypaBJieHKO.

96.Cpencta it 00phOBI C OBITOBEIMA HACEKOMBIMH.

97.CpencrBa yxoja 3a 3y0amu.

98.Tak 11 UHEPTHBI UHEPTHBIE Ta3bI?

99.TokcHYHOCTh OepUILIHS U Oapus

100. YauKaneHOE BeniecTBO - BoAa. Kakyio Bomy mbl mbém? [Ipocreiimme crocoOs!
OYUCTKH BOJIbI U3 IPUPOIHBIX HUCTOYHUKOB.

101. depMeHTHI U UX UCTOJIB30BaHUE B OBITY M Ha MPOU3BOJICTBE.

102.duToTepanus NpoTHB (GapMaKOJIOTHH.

103. XuMu3zarus ;)KUBOTHOBO/ICTBA.

104.Xumuyeckue cpeAcTBa 3alUThl pACTCHUN.

105.Xumust aneMeHToB 1 A rpynbl
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106.XumMus 3neMeHTOB 2A rpynmsl
107.Xumus anemenToB 3B rpynisl.
108.Xumust anemenToB 4B rpynmnsl.
109.Xumus snemenToB 5B rpynmnsl
110.Xumust GMOMOITMMEPOB.
111.XumMug 11t JOMOXO035€EK.
112.XuMus 1 rTUTHeHa.

113. Xumus u KpacorTa.

114. Xumust 1 XUMUYECKasi TEXHOJIOTHSI B PELICHUH IPOOJIeM YeJI0BEYeCTBA.
115.XuMust KOMHATHBIX PACTEHUI.
116.XuMus Ha KyxHe.

117.Yem 3amennm He(TH?
118.Oxonorusa qoma.
119.2nexTponus.
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JIncer nepuoguyeckux npoBepok padouei nporpamMmbl 1 HHGOPMALUs 0 BHECEHHBIX U3MEHEHUAX

paspabotky OII no

CHEIHaTBbHOCTH
19.02.07, noueHt Pabouas mporpamma
Kadenpsl aKTyaJu3upoBaHa s
TOBapOBEACHUS 1 2024-2025
IKCIIEPTU3BI y4ueOHOro roga
l /74 f//

ITorpebrOCTH
JIOJ>KHOCTHOE JIHILIO, B KOPPEKTUPOBKE
IIPOBO/IUBIIEE yKa3aHueM Wudopmanusi 0 BHECEHHBIX
Harta
nposepky: ®.N.0., COOTBETCTBYIOIIHNX U3MEHEHUSIX
JOJKHOCTh paznenoB paboueit
IIPOrpaMMbI
batinosa H.B., [IpoTokon Ha 2022-2023 yu. HET
OTBETCTBEHHAs 3a Ne5 ot roJi TOTpeOHOCTH B
paspabotky OII no 14.06.2022 . KOPPEKTHPOBKE HET
CHEIHaTBbHOCTH
19.02.07, noueHt Pabouas nporpamma
Kadenpsl aKTyaJTu3upoBaHa s
TOBapOBEACHUS 1 2022-2023
IKCIIEPTU3BI y4eOHOro roaa
baiinosa H.B., IIpoTokon Ha 2023-2024 yu. HET
OTBETCTBEHHAS 32 Ne5 ot 13.06.2023 roJ HOTpeOHOCTH B
pazpabotky OII mo T. KOPPEKTUPOBKE HET
CHEIHaTBbHOCTH
19.02.07, noueHt Pabouas nporpamma
Kadenps aKTyaJn3UpOBaHa JIs
TOBapOBEACHUS U 2023-2024
SKCIIEPTH3bI y4eOHOro roja
batinosa H.B., IIpoTokon Ha 2024-2025 yu. HET
OTBETCTBCHHAS 3a Ne7 ot roJi TOTpeOHOCTH B
17.06.2024 . KOPPEKTUPOBKE HET
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