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Padouasi nporpamma no xumuu B 10-11 kiaaccax (mpoguiabHbIi ypOBeHb)

IosicHUTENLHAA 3aANMNCKA

Pabouas nporpamma o xumuu 1uist 10-11k1accoB coctaBieHa Ha OCHOBE:

> @ezepalbHOrO KOMIIOHEHTa T'OCYJApCTBEHHOTO CTaHAapTa CpeaHero oOmero oOpa3oBaHHs MO
XUMUH;

» IlpuMepHOil mporpaMMBbI CpeTHETo 00LIero 00pa3oBaHus 0 XUMUH;

» ABropckoii nporpammsl o xumun O.C. ['abpuensaa.

» VYwueOHoro maHa obpazoBareibHOro yupexaeHus MBOY «COII Ne 198;

» @enepanbHblii  MEpevYeHb YYCOHUKOB, PEKOMEHIOBAHHBIX  (JOMYIIECHHBIX) MHHHUCTEPCTBOM

o0pa3oBaHMs K HCIOJB30BAaHMIO B 00pa3oBaTelNbHOM TMpolecce B 00pa3oBaTelbHBIX YUYPEKICHHSAX,
peanu3yroniux o0pa3oBaTeNbHbBIE MPOTPaMMBI 00IIETO 0Opa30BaHU
» JlanHas mporpaMma KOHKPETHU3UpYeT COJCp)KaHhe CTaHnapTa, AaéT pacrpeelicHie y4eOHBIX 4acoB
Mo pa3aenaM Kypca, HOCIEAOBaTeIbHOCTh H3YyUCHHS TEM M Pa3felioB ¢ YYETOM MEXKIPEAMETHBIX H
BHYTPHITPEMETHBIX CBSI3CH, JIOTUKH y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEN ydamuxcs. B mporpamme
oTpeneNéH MepeveHb IEMOHCTPAIUH, 1a00paTOPHBIX ONBITOB, MPAKTUYCCKUX 3aHITHN U PacUETHBIX 3a7ad.
[IporpamMa MoguduUUpOBaHa COTIIACHO JCHCTBYIOLIeMYy OasncHOMy ydeOHOMY IuiaHy. I[Iporpamma
Kypca xumuu s oOydatomuxcs 10 — 11 kmaccoB oOmeoOpa3oBarenbHbiXx yupexaenuit (asrop O.C.
I'abpuensiH) paccuntana Ha 2 To1a, KOTOPBIE BKIIOYAIOT 272 y4eOHBIX Yaca u3 pacueTa 4 yaca B Hepemo. [lpu
W3MEHEHUH MPOrpaMMbl 00beM COJIepIKaHUsl COOTBETCTBYET TPEOOBAHHSM CTaHAAPTA.
[Ipennaraemass mporpamma ajsi MPOGUIBHBIX KIACCOB NPEAYyCMAaTPUBAET CIEAYIONIYI0 OpraHU3allnio
poliecca 00y4IeHus:
» 10 knacc — 136 yacoB
» 11 kaace — 136 yacoB
JlaHHas mporpamMma peanu3yercss B ydeOHHKax Jisi Mpo(UIBHOrO YpOBHS Ha OCHOBE HCIIOJIB30BAHUS
YMK, pexomengoBansbix MO:

Hcnoandyembiii YMK:

1. Iabpuensn O. C. Xumma. 10 xmacc. YrmyOneHHBIH ypoBeHb: yueObnmk/ O.C. T'abpuensa, W.I.
Octpoymog, C.1O. [ToHoMapes — 2-¢ uzn., crepeotuil. - M.: JIpoda, 2014,

2. Iabpuensn O. C. Xumus. 11 xiacce. YriayOnenusld ypoBenb: yueOHuk/ O.C. TI'abpuensn, W.I.
Octpoymos, C.1O. [Tonomapes — 2-e u3x., crepeorun. - M.: [Ipoda, 2014.

3. Tabpuenan O.C. llporpamma xypca xumuu ais 8§ — 11 kimaccoB o01eo0pa3oBaTeNbHBIX YUPEXKICHUH, -
M.: Ipocda, -2011 r;

4. Xumus. 8-11 xmaccel: paboume mnporpammbel mo yueOHukam O.C. Tabpuensina/ aBt.-coct. [.H.
Macnaxosa, H.B. Capponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

5. Koncmpyxmop pabouux npoepamm. Xumus 8-11 knaccer. Pabouue npoepammol no yuweonuxam O.C.
Tabpuensana: uzoamenvcmeo « V4YUTEJIIby, 2014 2.;

H3yuenue xumuu na npoguivbHoM YpoGHe cpeOHez0 o00uwieco 00pa3z0eanus HANPAGIEHO Ha
oocmudicenue cedyrouux yeneii:

> 0CBOEHMe CHUCTEMbI 3HAHHUH O (HYHIAMEHTAIBHBIX 3aKOHAX, TCOPHUSIX, PAKTaX XMMHUHU, HEOOXOIUMBIX JJIs
MMOHMMAaHUS HAYYHOH KapTUHBI MUPA;

> oBJIaJleHHMe YMEHHSIMM. XapaKTepPU30BaTh BEIIECTBA, MaTePUAbl U XUMUYECKHE PEAKIIMU; BBIMOIHSITh
J1a00paTOPHEIE IKCIIEPUMEHTHI; IPOBOIUTH PACUETHI 1T0 XUMHIESCKUM (HOpMyJIaM U YPaBHEHHSIM; OCYIIIECTBIISTh
MOMCK XMMHUYECKOW MH(POPMAIIUN U OLEHUBATh €€ JOCTOBEPHOCTh; OPHEHTUPOBATHCS U MPUHUMATH PEIICHUS B
MPOOJIEMHBIX CUTYallHAX;

> pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B mpoliecce
M3Y4YEHHUS] XUMHUYECKOM HAyKH M €€ BKIaJa B TEXHUYECKUH MNPOTrpecc LUBWIM3ALUU; CIOXKHBIX U
MPOTUBOPEUUBBIX MyTEW Pa3BUTUA UJCH, TEOPUI U KOHLIETILIMM COBPEMEHHOMN XUMUU;

» BocnHMTaHUe yOEXKICHHOCTH B TOM, YTO XMMHS — MOIIHBI MHCTPYMEHT BO3ICHCTBHUS HAa OKPYIKAIOIIYIO
cpeny, U YyBCTBA OTBETCTBEHHOCTH 33 MPUMEHEHHUE TIOTYUYEHHBIX 3HAHUM U YMEHU;

» TNpuMeHeHHUe MOJYYCHHBIX 3HAHUN U YMEHHH JUTst: 6e30MacHoi paboThI C BEIIECTBAMH B JTA0OPATOPHH,
OBITY ¥ Ha TIPOU3BOJICTBE; PEIICHHSI MTPAKTUICCKUX 3a/1a4d B MMOBCEAHEBHOM KU3HU; TPEIyIPEIKICHUS SBICHAMN,
HAHOCSIIMX BpPEJ 3J0POBbI0 YEIOBEKAa W OKpYXKarollleld cpeje; MPOBEACHUSA HCCIICI0BATEILCKUX PadoT;
CO3HATEIHHOTO BEIOOpA Mpodeccru, CBI3aHHON C XUMHEH

[Iporpamma mpemycMmarpuBaeT (OPMHpPOBAaHWE Y Yydammxcs oOmeydeOHBIX YMEHHH W HaBBIKOB,
YHUBEPCAIBHBIX CIIOCOOOB NEATEIHHOCTH M KJIIOYEBBIX KOMIICTCHIIMHA: YMEHHE CaMOCTOSTEIEHO |
MOTHUBHUPOBAHHO OPTraHHU30BBIBATH CBOIO TO3HABATEIBbHYIO JCSITENBHOCTh; HCIOJNB30BAHUE DJICMEHTOB



MPUYMHHO-CIEACTBEHHOTO W CTPYKTYPHO-(QYHKIMOHAJIBHOTO  aHalM3a;  ONpEAENCHHE  CYHIHOCTHBIX
XapaKTePUCTUK H3y4aeMOro OOBEKTa; YMEHHE pPa3BEpPHYTO OOOCHOBHIBATH CYXKACHHS, JaBaTh OIpPEIeNICHU,
IIPUBOJIUTH JOKA3aTEJILCTBA; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO IIOBEAEHUS B OKPY’KaIOIEM MHUPE.

TpeboBanne K ypOBHIO MMOATOTOBKH OOYYAOMINXCS BKIIOYAIOT B ce0sl Kak TpeOOBaHUS, OCHOBaHHBIE Ha
YCBOCHHMH W BOCTIPOM3BEACHUM YYeOHOrO MaTepHaja, MOHHUMaHHWE CMBICIa XUMHYECKUX MOHSITHU U SBJICHUH,
TaK ¥ OCHOBaHHbIEC Ha 00JIEe CIOKHBIX BUIAX AEATEIbHOCTH: 00bsICHEHHE (PU3NUECKUX U XUMHUYECKUX SIBJICHUH,
IIPUBEACHUE MPUMEPOB IMPAKTHUYECKOIO HCIOJIB30BaHMUSA M3Y4aeMbIX XHUMHUYECKHX SIBJICHUH U 3aKOHOB.
TpeboBanue HampaBieHBl Ha peajH3alUI0 JESTEIBHOCTHOIO, MPAKTUKO-OPHEHTHPOBAHHOIO M JIUMYHOCTHO-
OPHECHTHUPOBAHHBIX IIOAXOAOB, OBJaJeHHE YyYallUMHCA Croco0aMH HHTEIUIEKTYyalbHOM M TMPaKTHUYECKOH
NESITEIbHOCTH, OBJAJCHHE 3HAaHWSAMU M yMEHHSIMH, BOCTPEOOBaHHBIMH B IIOBCEJHEBHOM O KM3HU,
MO3BOJISTIOIIMMH OPUEHTUPOBATHCS B OKPYIKAIOIEM MHUPE, 3HAYMMBIMU JJIS1 COXPaHEHUsI OKPY)KaloLIel cpebl U
COOCTBEHHOT'O 3/10POBbS.

Hacrosmmii xypc opraHmdecKkod XWMWW MpeaHa3HA4YeH YYalliMCs, BBIOMPAIONINM B JallbHEHIIEM
MEAULUHCKHUE, NHKCHEPHbIE, SKOJIOTHUECKUE U IPYyIrue CMEKHBIE CIenUalbHOCTH. [Ipu MOAroToBKE MO 3TUM
CHECLMAIBHOCTSIM 3HAUYMTENFHOE MECTO 3aHMMaeT MaTepuanoBelleHHe, B KOTOPOM XHMHSI HIpaeT
OTIPEEIISIONIYIO PONib. B CBsI3u ¢ 3TUM B 00y4eHHH OO0JIbIIOe BHUMAHUE YACNSETCs MIPUMEHEHNIO KOHKPETHBIX
BEIIIECTB, UX 3HAYECHUIO AJIS1 Pa3BUTHUSA XMMUYECKON MIPOMBIIIJICHHOCTH, a TAK)KE BCEH DKOHOMUKH B 1ieioM. [Ipu
IJIAaHUPOBAHUHN YPOKOB YBCJIIMYCHO BPEMS, IOCBAIICHHOC Pa3BUTUIO YMGHI/Iﬁ pelaTh paCYCTHBIC 3a/la4r pa3HbIX
THUIIOB, a TaK)Ke KOMOWHUpOBaHHbBIC 3anaun. Oco00e BHUMAHUE YACICHO U XMMHUYECKOMY JKCIICPUMEHTY Kak
OJHOMY U3 CaMbIX JICHICTBEHHBIX METOI0B (DOPMHUPOBAHUS OCO3HAHHBIX 3HAHUN 110 XUMHU.

Kontpone 3a ypoBHeM 3HaHMI O0O0ydYarOIIMXCS MpeIycMaTpUBaeT MPOBEICHHE CaMOCTOSTEIbHBIX,
MPaKTUYECKUX, KOHTPOJILHBIX PA0OT M 3a4ETOB IO TEMaM.

KonTpons 3HaHWiA, yMEHMI M HaABBIKOB OOYYAIOMIMXCS — BaXHEHIIWH dSTam y4eOHOTO mporecca,
BBIMOJIHAIOIINN 00y4arollyto, IPOBEPOUHYI0, BOCHUTATEIbHYIO0 U KOppeKTHpymoulylo GyHkuuu. B cTpykrype
MpOTpaMMbl IPOBEPOYHEBIE CPEJCTBAa HAXOJATCS B JIOTHUECKOW CBSI3M C COAEP)KaHHEM Y4eOHOro Marepuana.
Peanuzanus MexaHH3Ma OLIEHKH YPOBHS OOYYCHHOCTH IpeIoiaraeT CUCTEMaTH3alnio U 00001IeHe 3HAaHH,
3aKpeIyIeHne YMEHUH M HaBBIKOB; IPOBEPKY YPOBHS yCBOCHHUS 3HAHWN M OBJIAICHUS YMEHHUSMH M HaBBIKAMHU,
3aJIaHHBIMU KaK IUIAHUPYEMBIC pe3yNIbTaThl 00yueHuss. OHM MPEACTABISAIOTCS B BUIC TPEOOBaHMIA K TIOATOTOBKE
oOyyvaromuxcsi. [lyii KOHTpOJS YPOBHS JOCTHKEHHMH OOYYarOIIMXCSl HMCIOJB3YIOTCS TaKue BHIBI U (QOPMBI
KOHTPOJII KaK TPEIBAPUTENbHBIA, TEKYIIWH, TEMaTHYEeCKH, HWTOTOBBI KOHTPOIb, (OPMBI KOHTPOJIS:
BBEIOOPOYHBIN KOHTPOJIb, (PPOHTATBHBIN OMPOC, 33JaHNE CO CBOOOIHBIM OTBETOM II0 BBIOOPY YUHTEINsI, 3aJaHHe
M0 PUCYHKY, OTBETHI HA BONPOCHI B yueOHUKe, NuddepeHIMpoBaHHbBI HHANBUAYAILHBIH MMCHMEHHBIN OTPOC,
CaMOCTOSITEIbHAsL IPOBEpOYHas paboTa, TECTHPOBAaHME, IUKTAHT, IHChbMEHHBIC JIOMAIIHUE 3aJaHus,
KOMIIBIOTEPHBIA KOHTPOJIb U T.[., aHAIW3 TBOPUYECKHUX, HUCCIIEAOBATENBCKUX PA0OT Pe3ysIbTaTOB BBINOJHEHUS
JUArHOCTUYECKUX 3aJ[aHKi yueOHOT0 OCO0OMs WM paboyelt TeTpau.

Ilnanupyemolii ypogens no02omoeKu 00yuarOMuUxXca Ha KoHey y4eOH020 2004 6 COOMEEMCHEUU C
mpedosanuamMu, yCmAaHo61eHHbIM (eoepatbHbiM 20CYOAPCHEEHHBIM 00PA306AMETIbHBIM CHAHOAPHIOM,
00pazosamenvHoll NPOZPAMMOIL:

1. JlaBatb ompeaeneHns: M3yYEHHBIX NOHSATHH: BEIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS,
BaJICHTHOCTh, TOMOJIOT U1, TOMOJIOTH, TOMOJIOTHYECKasl Pa3HOCTh, H30MEPHSI, U30MEPHI

2. OnuceiBaTh U pa3auyaTh U3yYeHHBIC KIACChl OPraHMYECKUX COCTUHEHUH, XMMUYECKUE PEaKIINH.

3. HaGmonate JEMOHCTpUpYEMbIE M CAMOCTOSITENFHO TPOBOJIUMBIE OTBITH, XUMHYECKHE PEaKIny,
MPOTEKAIOLINE B IPUPOJIE U B OBITY.

4. Jlenath BHIBOJIBI U YMO3AKIIFOUEHHS U3 HAOIOIEHUH, N3yUYEeHHBIX XUMHUECKIX 3aKOHOMEPHOCTEH.

5. AHanM3MpoBaTh M OLEHWBATH MOCIEJCTBUS JUIS OKPY)KAIOIIeH cpellbl OBITOBOI W MPOW3BOJICTBEHHOM
JeSITEIbHOCTH YeJIOBEKa, CBSI3aHHOW C MepepadOTKOM BEIIECTB.

6. MoaenupoBaTh MOJIEIIN MOJIEKYJT YIJIEBOJOPOAOB.

7. IIpoBOANTH XUMUYECKHUH IKCIIEPUMEHT.



Conep:xanue padoyeil nporpammbl o xumuu B 10 kiaacce (mpopuiibHbIH YPOBEHBb)

3a ocHOBY B3fiTa mporpamma kKypca xumuu aiast X— XI xmaccoB 0011eo0pa3oBaTeIbHBIX YUPEKICHUN
(mpoduneneni ypoBens) O.C. T'abpumensna w CrangapT cpegHero o0Omero o0pa3oBaHHMS 10 XHMHHU
(mpoUIBHBINA YPOBEHB).

Beenenne (4 u)

IIpeamer opranmdeckoid XumuH. OCOOCHHOCTH CTPOCHHMS W CBOWCTB OpPTraHWYECKHUX COCTUHEHUH.
3Ha4yeHHe U POJib OPTaHMUECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HAayK B JKHM3HHM oOmiecTBa. Kpatkuii ouepk
WCTOPUH PA3BUTHS OPTAaHUIECKONH XUMUH.

OcHoBHBIE TONMOXKEHUST Teopun cTpoeHnss A.M. byrtmepopa. Ilpeamocsimkd co3gaHusl TEOPHH.
[IpencraBnenne o Teopuu THMOB M paaukaioB. Paborer A. Kekyme. Xumudeckoe cTpoeHHE U CBOWCTBA
OpraHMYeCcKHX BemecTB. M3omepus Ha mpumepe OyTaHa u n300yTaHa.

OnekTpoHHOe 007ako M opOWTanb, WX (GOPMBL: S M pP. ODJICKTPOHHBIE W DJICKTPOHHO-TpadUIECKHE
(dopMynbl aTOMa yriiepoaa B HOPMaJbHOM U BO30YXKIEHHOM cocTosHUsAX. KoBaleHTHas XMMUYeCKasl CBSI3b, €€
MOJISIPHOCTh M KpaTHOCTh. BomopoaHast cBsizb. CpaBHEHHE OOMEHHOTO M JOHOPHO-aKLENTOPHOIO MEXaHU3MOB
00pazoBaHNs KOBAJICHTHOM CBSI3H.

BanenTtapie coctosHuMs aroma yriaepoaa. Bumesl rubOpummsanuu: sp3-ruOpumuzanus (Ha mpuMmepe
MOJIEKYJIbl METaHa), Sp2-TuOpuau3anus (Ha MpUMepe MOJICKYJBl dTWIIEHA), sp-TuOpuansanus (Ha TpuMmepe
MOJIEKYITBI alleTHiIeHa). | eoMeTprs MOJIeKyJT pacCCMOTPEHHBIX BEIIECTB M XapaKTEPHUCTHUKA BHIOB KOBAJICHTHOM
CBSI3H B HUX.

Tema 1. CTpoenue, kjiaccu(puKanusa U peakuu OPraHnyeckux coequneruii. (13 4.)

Knaccudukanus opraHmdeckux COEAMHEHHH IO CTPOCHHUIO «YTJICPOJHOTO CKEJleTay: aluKIMYeCKHe
(armkaHBI, aJKeHBI, ANKWHBI, aTKaIUeHBI), KapOOIMKINIeCKre, ([IMKIIOATKAHbl U apeHbI) W TeTePOIHKINISCKIE
coequHenns. Kiaccuukamus opraHndecKuX COeNWHEHUH MO0 (PyHKIIMOHATBHBIM TPYIIIaM: CIIHPTHI, ()EHOIBI,
MpocThie APUPHI, aNbACTHIB KETOHBI, KAPOOHOBBIC KUCIOTHI, CIIOKHBIE 3(DUPHI, YIIIEBOABI, a30TOCOACPKaIIUE
COEUHEHHS: HUTPOCOSAMHEHNS, AMUHBI, AMUHOKHCIIOTHL.

Homenxmarypa TtpuBmanbHast, pamuoHanpHas u MIOIIAK. Ilpuanmmer oOpa3oBaHusi Ha3BaHUH
opranndeckux coeauaenuit mo MFOITAK.

Buasl w3oMepun B OpraHMYecKOW XWUMHH: CTPYKTypHasT H IPOCTPAHCTBEHHAs. Pa3HOBUAHOCTH
CTPYKTYPHOH M30MEPHH: H30MEPHS «YTIEPOAHOTO CKEJeTay, H30MEpHs IOJIOKEeHHUs (KpPaTHOH CBS3M U
(YHKIMOHANBHOW TPYNIBI), MEXKIaccoBas H30Mepusl. Pa3HOBHJIHOCTH TPOCTPAHCTBEHHOW HM30MEpHH.
I'eomeTpuyeckas (umc-, TpaHc-) U30MEpHUsS HA MPUMEpe ATKEHOB W IUKJIOANKaHOB. OnTHuYecKas H30Mepus Ha
MpUMepe AMHHOKHUCIIOT.

Pemenwne 3amaq Ha BBIBOA (DOPMYIT OPTaHHUYECKUX COCTUHEHHIA.

JeMoHcTpamnu. Mojenu MOJIeKyJ TOMOJIOTOB M H30MEPOB OPTraHMYECKUX COSTMHEHUH.

Konmponvnaa paooma Ne 1 no meme: «Cmpoenue u knaccugpuxayus opzaHu4ecKux cOeOuHeHul»

Tema 2. XuMuyeckne peakuu B OpraHuveckoii Xumuu. (7 4acoB)

Tunsl XUMHYECKHMX peakuuid B opraHudeckod xumuu. [loHSTHE O peakuusax 3aMenieHUus:
FaJIOTEHUPOBAaHUE QJIKaHOB M AapeHOB, WIEIOYHOW THAPONH3 TajmoreHankaHoB. IloHdaTtme o peaknusax
NPUCOCIUHEHUS: TuAparauus, T'UAPUPOBAHME, T'MAPOTAJOTEHUPOBAHUE, TaJOreHUpOBaHUE. Peaknuu
MoJNIMMEpU3allMd W TOJHKOHAeHcanud. lloHATHE O peakuuax OTIIeMJIeHUS  (AIUMUHUPOBAHUS):
JETHPUPOBAaHUE AlIKaHOB, JETHJpaTalusl CIHMPTOB, AECTUAPOXJIOPHPOBAHME HAa INPUMEPE TaJOreHAIKaHOB.
[lonsiTHE O KpEKHHTE aNKaHOB U ICMOJUMEPH3ALIHA TOTUMEPOB. Peakunsa nzomepuzanuu.

loMonuTHYecKUit W TETepOJMTYECKUH pa3pblB  KOBAICHTHOM XMMHUYECKOW CBSI3U; 0O0pa3oBaHUE
KOBJICHTHOW CBSI3M TI0 JOHOPHO-AaKIIENITOPHOMY MexXaHu3My. [loHsTHEe O Hykieopwie H 3eKTpoduie.
Knaccudukanus peakuuii o THIy pearupyromux 4acTHil (HyKJIeo(uiIbHbIE U 3IIEKTPOPHIbHBIE) U PHUHLHILY
W3MEHEHUSI COCTaBa MOJIEKYJbl. B3auMHOE BIIMSHME aTOMOB B MOJIEKYJIaX OPraHUYECKHX BEIIECTB.
WupykTHBHBIN 1 Me30MepHBIH d3ddexTsl. [IpaBnino MapkoBHHKOBA.

Jemoncrpanuu. IlnaBienue, oOyrimBaHMEe M TOpEHHE OpraHuyeckux BemiecTB. ObOecuBeunBaHHE
STUJICHOM M aleTWICHOM OpOMHOW BOJIBI M PAacTBOpa IMEpMaHraHata Kanus. B3aumopelcTBue CHHPTOB C
HaTpUEM U KUCIOTaMU. Jernonumepusanus NoJu3TUICHA.

Tema 3. Yraesomopoasl (33 4.) + IIpakTuueckue pa6orsl (24.)

[lonstne o0 yrmeBomopoxax. Ilpupoanbie ncTOYHMKH yriaeBomoponoB. Hedte u ee mpombinuieHHas
nepepaboTka. PpakIMOHHAS TEPETOHKA, TEPMHUUYECKHMH M KaTaNUTUYEeCKWi KpekwHr. llpupomsbrii ras, ero
COCTaB M MpaKTUUECKOe HcTnonb3oBanne. Kamensslil yrons. KokcoBanne kaMEeHHOTO yIiIsl.

Anxanvr. Tomonmornaeckuid psg u obmas Gopmyna ankaHoB. CTpOCHHE MOJEKYJBI METaHA U JIPYTHX
ankaHoB. M3omepus W HOMEHKJIaTypa ankaHoB. (PU3MYECKHEe W XUMHUYECKHE CBOICTBAa ajKaHOB: DPEaKIUU



3aMeIIeHUs], TOPCHNUE AJIKaHOB B PA3IMYHBIX YCIOBHUSAX, TEPMUUYECKOE Pa3IOKEHHE aJKAaHOB, M30MEPHU3aLMs
ankaHoB. IlpumeneHme ankaHoB. MeXaHHM3M peakUUM PAJUKaJbHOIO 3aMEUICHUS, €ro  CTajauu.
[IpakTHyeckoe MCTONB30BaHNE 3HAHUH O MeXaHH3Me (CBOOOTHOPATUKAIBHOM) PEaKkIlii B MPaBHIaX TEXHHUKH
Oe3omacHOCTH B OBITY W Ha MPOW3BOACTBE. lIpOMBINIIIEHHBIE CIIOCOOBI TOJMYYCHHS: KPEKWHT AIKaHOB,
(pakunOHHAas eperoHKa HeQTH.

Anxenvi. 'omonmorudecknii psix u obmas Gopmyna ankeHoB. CTpoeHHE MOJEKYNBl 3THICHA W JOPYTUX
anKeHoB. V3oMepus ajKeHOB: CTPYKTYpPHas W TMpOCTpaHCTBeHHas. HomeHkiaTypa W (u3MYeckne CBOWCTBA
ankeHoB.  [lomyyeHne OSTHJICHOBBIX YIJICBOAOPOIOB M3 alKaHOB, TaJIOTCHAIKaHOB, CIOUPTOB. Peakiun
npucoequHeHUsT (THAPUPOBAaHWE, THAPOrajJOreHUpOBaHUE, TaJOreHUpOBaHWE, TuApatauus). Peakuun
OKHCIICHUSI M TIONIMMEpH3aliy alnkeHoB. [IprMeHeHne ajqKkeHOB Ha OCHOBE MX CBOWMCTB. MeXaHW3M peaxIuH
3NIEKTPOPUIBFHOTO MPUCOSTUHEHUS K aikeHaM. OKHCIIEHUE aTKEHOB B «MATKUX» U (OKECTKUX» YCIIOBUSIX.

Pemenue pacdeTHbIX 3aad Ha YCTaHOBJICHHE XMMHYECKOW (POPMYINBI BEIIECTBA IO MACCOBBIM JOJISIM
JJIEMEHTOB.

Anxunsl. I'omonorudeckuii psia ankuaoB. Obmas dopmyna. CTpoeHHe MOJIEKYJbl alleTHIIeHa U JPYTUX
ankuHoB. M3omepusi anmkmHOB. HoMeHknaTypa aueTHJICHOBBIX YIJIeBOAOpoAoB. [lomyueHune alKWHOB:
METaHOBBIH W KapOuaHBIH crocoObpl. DuU3MUECKHe CBONCTBa aJKUHOB. Peakumu MpHUCOETUHEHHUS:
raJIorTeHupOBaHNe, THAPUPOBAHUE, THIPOTaJoreHIpoBanne, ruapaTanus (peakius Kydueposa). umepuzanus u
TpUMCpU3alusa aIKMHOB. B3aHMOIICI710TBPIC TEPMUHAJIBHBIX aJIKWHOB C OCHOBAHHUAMMU. Oxwucienue. HpI/IMeHCHI/IC
QJIKHHOB.

Juenvir. CTpoeHHE MOJIEKYJ, U30MEPHUSl U HOMEHKIATYpa ankagueHoB. OU3NYECKUEe CBOICTBA, B3aUMHOE
pacroNoXKeHe MHU-CBSI3e B MOJEKyJaX allKaJueHOB: KyMYJIUPOBAaHHOE, COIPSDKEHHOE, HW30IMPOBaHHOE.
OC0OEHHOCTH CTPOCHUS COMPSHKEHHBIX aTKaIUCHOB, UX TIOTyUCHUE.

AHanorusi B XHMMHUYECKHX CBOWCTBaX aJIKeHOB W ankaaueHoB. [lomumepusanusi —aikagueHOB.
HartypanbHblii ¥ cuHTeTHYecKHil Kaydyku. Bynkammsamms kaydyka. Pesmna. PaGoter C.B. JleGenesa,
0CcOOEHHOCTH peaKHii MPUCOSANHEHHS K alTKaAHeHaM C COTPSHKEHHBIMH MTU-CBS3SIMHU.

Huxnoankanwl. I'omonorudeckuii psa ¥ oo0mas Gopmysia nukioankaHoB. Hampsbkenue nukia B C3Hg,
C4Hg, CsHypo, xordopmammu CgHjp, m30MepHs MHUKIIOANKAHOB (IO CKEJIETY», IHC-, TPAHC-, MEXKIAcCOBas).
XUMHYECKHE CBOWMCTBA IMKJIOAJIKAHOB: TOpPEHHE, DPa3lOKCHUE, paJUKalIbHOE 3aMelleHHe, W30MepH3alusl.
Oco0ble cBOiiCcTBa IMKIONPOINAaHa U IUKIO0yTaHa.

Apenvi. beH301 Kak TpencTaBUTENs apeHoB. CTpoeHHE MOJEKYNIbl OCH3011a, COMpPSDKEHUE MU-CBS3EH.
[Tomyuenue apenoB. ®Pusndeckue cBoiicTBa OeH30ma. Peaknnu 3reKTpoQHUIBLHOTO 3aMEICHHS C yYacTHEM
OeH30J1a: TaJOreHUPOBAHUE, HUTPOBAaHME, alKWinpoBaHnue. OpueHTalusl TPH IEKTPOQUIBHOM 3aMelIeHUH.
Peaknmu 60KOBBIX 1TieTIel alKkmiOen3010B. Crioco0s! oydeHus. [IpumeHerne OeH3051a U €ro TOMOJIOTOB.

Pemenne pacueTHBIX 3a/a4 Ha BHIBOJ (OPMYJT OPraHUYECKHX BEIIECTB IO MAaCCOBBIM JIOJISIM U TI0
MPOIYKTaM CTOpaHus.

Jdemoncrpanun. ['opeHne MeTaHa, 3TWIIEHA, 3THHA, OeH301a. OTHOIIEHHE 3TUX BEUIECTB K PacTBOpPaM
TepMaHraHarta Kajaus u OpoMHo# Bose. OnpeeneHre KaueCTBEHHOTO COCTaBa METaHa U 3TUJICHA IO MPOYKTaM
ropeHusi. B3pplB cmMecm MeraHa ¢ Bo3ayxoM. llomydeHne MmeraHa B3aMMOJEHCTBHEM alerara HaTpus C
HATPOHHOW H3BECTHIO; alleTHIIeHa KapOWJIHBIM CIIOCOOOM; JTWJIEHA - peakiued JeruapaTaliy STHIOBOTO
CIUPT; pa3JoXeHHe KaydyKa IIPU HarpeBaHWHU WCITBITAHUE MTPOAYKTOB pa3iokeHns. beH30 KaK pacTBOPUTENb.
HutpoBanue Genzona.

JladopaTopHblie onbIThI. Ne 1. ITocTpoenue momaeneit Mmosiekyn ankaHoB. Ne 2. CpaBHEHHE IDIOTHOCTH U
CMEIIIMBAaEMOCTH BOJIBI U yriieBoopoaoB. Ne 3. TlocTpoenue mojenei MoJieky ajikeHoB. Ne 4, OOHapyx eHHe
aIKeHOB B OeHzuHe. Ne 5. Ilony4yenue amerusieHa M €ro peakuud ¢ OpOMHOH BOAOM W pacTBOPOM
nepMaHraHaTa Kausl.

Konumponvuasa paboma Ne2 no meme: «Ankanot»

Konmponwvuasa paboma Ne3 no meme «Henpedenvnuie y2neeo0opoovt»

Konmponvnaa paooma Ne 4 no meme: «Yzneeo0opoowr»

3auem Ne 1 no meme: «Ilonyuenue u ceoiicmea aiKanoe».

Ilpakmuueckan paboma Nel «Kauecmeennulii ananus opeanuyecKux coeOuHenui)

Ilpakmuueckan paboma Ne2 «Yznee000poovr»

Tema 4. CniupTsl 1 ¢penoani (11 u.) + IIpakTuyeckass padora (14.)

Cnupmwi. CocTaB W KiaccuuKanusg COUPTOB (1O XapakTepy YIJIEBOJOPOAHOTO paAMKaia M IO
aTOMHOCTH), HOMEHKIarypa. M3omepuss cnupToB (IMOJIOKEHHE THUAPOKCHIBHBIX TPYII, MEXKKIACCOBasd,
«yIJIEPOAHOTo cKeneTa»). dusnyeckue CBOWCTBA CIUPTOB, UX IOJIydyeHHE. MexXMONEKyJsipHas BOJIOPOJHAs
cBs3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHMS MOJIEKYJ CIHUPTOB. XHUMHYECKHE CBOMCTBA CIIHPTOB,
00yCJIOBJIICHHBIE HAIMYMEM B MOJIEKYJaX THUAPOKCOTPYHIL: OOpa30BaHHE aJKOTOJIATOB, B3aUMOJACHCTBHE C
raJoreHOBOAOPOJaMH, MEKMOJIEKYIIApHAs U BHYTPH MOJIEKYJISIpHAs JETHApATAIys, dTepuUKanus, OKIUCICHHE
U JAeruapupoBaHue crUpPTOB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CHHPTOB. KauecTBeHHast peakums Ha



MHOTOAaTOMHBIE CITUPTHL. BakHeilnne mpeacTaBuTeNy CIUPTOB: METAHON, 3TaHOJ, 3TUJICHTIUKONb, TIHIEPUH.
dusnonoruuecKoe AeHCTBUE METaHOJA U dTaHoa. PaccMoTpeHre MeXaHU3MOB XUMUIECKUX PEaKIINH.

@Denonvi. CTpoeHHE, H30MEpHs, HOMEHKIATypa (EHOIOB, MX (H3MUYECKHE CBOMCTBA M TIOIydYCHHE.
Xumudeckne cBoicTBa (peHosoB. KucioTaele coiicTBa. B3ammHOe BiHsHHE aTOMOB W TPYII B MOJEKyJaxX
OpraHMYECKUX BellecTB Ha mpumepe ¢eHona. [lonukonaeHcanus ¢eHona ¢ popmanbaerugoM. KauectBenHast
peakmus Ha Geron. [Ipumenenne dhenora. MHoroaToMHBIE (hEHOJHI.

JdemoncTpanmuu. Brinenenne Bomopoma W3 3THiIOBOro crupra. CpaBHEHHE CBOWCTB CIHPTOB B
TOMOJIOTHYECKOM psiy (pacTBOPHUMOCTH B BOJIE, TOpEHHE, B3aWMOJCHCTBHE ¢ HartpueM). B3ammoneiicTBue
rnuiepuHa ¢ HaTpueM. llomyuenne crnoxHbIX 3¢upoB. KadecTBeHHas peakius Ha MHOTOAQTOMHBIE CIHPTHL.
KadectBennas peakius Ha deHon (¢ xmopumoM xeneza (III), PactBopumocts deHONA B BOJIE TIPH pa3IMIHON
Temneparype. BeitecHenne genona nuz OeHomnsiTa HaTpHst yroJAbHON KHCIOTOH.

JlaGopatopubie ombIThl. No 6. IlocTpoeHue Mopeneld MoOJEKyd H30MEpHBIX crnupToB. No 7.
PacTBOpHMOCTB CIMPTOB € PA3IIMIHBIM YHCIOM aTOMOB yriieposa B Bome. Ne 8. PacTBoprMOCTh MHOTOaTOMHBIX
criupToB. Ne 9. BzamMmoneicTBHE MHOTOATOMHBIX CIIUPTOB ¢ ruapokcuaoM Memau (II). Ne 10. BzammoneiictBue
BOJIHOTO pacTBOpa (eHoa ¢ OPOMHOMI BOJIOM.

Konmponvnaa paooma Ne5 nio reme: «Cnupmot, ghernonvry

3auem Ne 2 no meme: «Cnupmot u ghenonvty.

Ilpakmuueckaa padoma Ne3 «Cnupmot, ghenonvty

Tema 5. Anbaeruab! u ketonbl (15 4.) Ilpakrunuyeckas padora (14.)

Anpnerunbl M KeToHbl. Kiaccuukanus, CTpoeHWEe WX MOJIEKYN, H30MEpHs H HOMEHKJIATypa.
OcoOCHHOCTH CTPOCHUS KapOOHWIIBHOHN Tpymibl. Dusnyeckue CBOMCTBAa (popManbaeruia U €ro roMoJioroB.
XVWMHUYECKHe CBOWMCTBA allbJETHUAOB, OOYCIOBICHHbIE HAJIMYHUEM B MOIEKYyJle KapOOHUIBHOW TPYIIBI aTOMOB
(ruopupoBaHWe, OKHCICHWE aMMHAYHBIMH pacTBOpaMH OKcuma cepebpa u ruapokcupa wmemn  (ID)).
[Ipucoenunenne CHHUIBHON KUCIOTH U OUCyNb(uTa HaTpusl. KauecTBeHHBIE peakuy Ha anbaeruabl. Peakius
noJMKoHAeHcanuu (eHona ¢ dopmanbaerugoM. OcoOCHHOCTH CTPOSHHS M XUMHUYECKHX CBOMCTB KETOHOB.
B3anmHOe BiHsSHUE aTOMOB B MOJIEKYJax. | aloreHupoBaHue aabJAEeTHIOB U KETOHOB 110 HOHHOMY MEXaHH3MY
Ha cBeTy. KauecTBeHHas peakius Ha METHIIKETOHBI.

Hdemoncrpanun. Komnekuyst anbaerunoB. Peakus «cepedpsHoro 3epkana». OxucieHne OeH3albIernaa
Ha BO3/yXe.

JlaGopaTopHble onbIThl. No 11. ITocTpoeHue Moaeneil MONIeKyJl H30MEPHBIX aJIbJIETUIOB U KETOHOB.

Ne 12. Peaxnus «cepeOpsiHoro 3epkana» Ne 13. Oxucnenue anpaerunoB ruapokcuaom meau (11).

Ne 14. Okucnenne OeH3aIbJeTHa KUCIOPOIOM BO3TyXa.

3auem Ne 3 1o TeMe: «Anboezuovl, KEMOHbL).

Ilpakmuueckan paboma Ned «Anvoezuovt u KemoHnvl»

Tema 6. KapOoHoBbIe KUCJI0TBHI, CJI0OKHBIE 3GUPDL, KUPbL. (174.) + IIpakTdyeckne padorTs! (24.)

Kapbonosvie kucnomei.  CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT M KapOOKCHILHOW TPYTIIHL.
Knaccudpukanms u HOMEHKIAaTypa KapOOHOBBIX KUCIOT. Du3nueckue CBOWCTBA KapOOHOBBIX KHCIOT M HX
3aBHCHMOCTh OT CTpOoeHHs MoJekyn. KapOoHOBBIE KHCIOTHI B Tpupoje. buonormdeckas pois KapOOHOBBIX
kucnot. O01ue CBONCTBAa HEOPTAaHUIECKHUX M OPTaHUYECKHUX KUCIOT (B3aMMO/ICHCTBUE C METANIaMH, OKCUIAMH
METaJUIOB, OCHOBAHHUSIMH, COJSIMH). BIHsiHME YTIeBOAOPOAHOrO pajuKalia Ha CHIY KapOOHOBOH KHCIOTHI.
Peakiust srepudukanmu, ycioBus ee mpoBeaeHHs. OIHOOCHOBHBIE W MHOTOOCHOBHBIE, HEIpEeibHbIC
KapOOHOBBIE KUCIOTHI. OTEIbHBIE MTPEICTABUTENN KUCIIOT.

Cnooicnvie 2¢hupol. CTpoeHHUE CIIOKHBIX 3(PHUPOB, n30Mepus (MEKKIACCOBAS U «YIJICPOJIHOIO CKEJIeTay).
Homenknarypa cnoxHbx 3¢upoB. OOpaTHMOCTh peakluu 3TepUUKAIMH, THIAPOIU3 CIOXHBIX 3(QUpPOB.
PaBHOBecue peakunu: 3TepupUKaINU- THAPOIN3a; PaKTOPHI, BIUAIOMINE HAa TUAPOIIH3.

JKupwr - cnoxxnbie 3¢UpHl IHLEpuHa U KapOOHOBBIX KHCIOT. CocTaB M CTPOCHHUE MOJEKYN >KHUPOB.
Knaccudukamus xupoB. OMbUIEHHE XUPOB, MOJy4YeHHE MbUIA. MbUia, OOBSCHEHHE WX MOIOIIUX CBOMCTB.
XKuper B npupoze. buonornueckas ¢pynkuus xupos. [lonarue 060 CMC. O0bscHEHHE MOIOIIUX CBOHCTB Mblia
u CMC.

JdemoncTpanun. XWMHUYeCKHE CBOWCTBA YKCYCHOM W MypaBbHHOW KHCIOT. Bo3ronka OeH30iHOM
kuci0Thl. CBOMCTBA HEMIPEASIbHON OJICMHOBOM KHCIOThL. [lonyuenue cioxuHoro adupa. Komtekmus macer.

JlaGopaTopHble onbIThl. Ne 15. [loctpoeHne Moneneil MONEKysl M30MEpPHBIX KapOOHOBBIX KUCIIOT U
CNOXHBIX 3pUpoB. Ne 16. CpaBHeHHE CHJIBI YKCYCHOHW M COJISHOM KHCJIOT B PEakiusaXx ¢ HUHKOM. Ne 17.
CpaBHEHHE PAacCTBOPUMOCTH B BOJC KapOOHOBBIX KHCJIOT M uX cojiei. Ne 18.B3aumomeiicTBre kKapOOHOBBIX
KHCJIOT C METalJlaMH, OCHOBHBIMH OKCHJIAMH, OCHOBaHUSIMH, aM()OTEPHBIMH THAPOKCHIAAMHU U coiisimMu. Ne 19.
PacTBOpHUMOCTB KHMpOB B BOAE U OPraHUYECKUX PACTBOPUTEIISAX.

Konmponvuasa paboma Ne 6 o teme: «Kucnopoocooepiicawjue opzanuieckue coeOUHeHU)

3auem Ne 4 no meme: «Kucnopoocoodepocawjue opeanuvueckue coeOuHeHus.



Ilpakmuueckan padoma Ne5 «Kapoonogvie kuciomor»
Ilpakmuueckan paboma Ne6 «Cnoxncusvie I¢ghupory

Tema 7. Yrieoasl (8 4.) + IlpakTuueckast padora (1 4.)

OTtumornorusi Ha3BaHHWs Kiacca. MOHO-, AWM- W monucaxapuibl. lIpencTaBuTenu KaKAOW TpyIIEL.
Buonoruueckas poip yrineBonos. Mx 3HaueHue B )KU3HU YeJIOBEKa U OOIIECTBA.

Monocaxapuowvr. X xnmaccupukamusa. ['€KCOo3sIl W WX TIPEACTaBUTENN. | JIOKo3a, ee (pu3mIecKue
CBOWCTBa, CTPOCHHUE MOJICKYNbl. PaBHOBeCHS B pacTBOpe TIUIIOKO3bl. 3aBHUCUMOCTh XHUMHYECKHX CBOHCTB
TIIIOKO3BI OT CTPOCHHSI MOJEKYIbl. B3anmoaelicteue ¢ ruapokcuaoM meau(ll) mpu koMHaTHOM TeMiiepaType u
HarpeBaHuy, 3TepU(UKaLs, peakuus «cepeOpsiHOTO 3epKaslay, ruApupoBaHue. Peakuyn OpoXKEHUS TITFIOKO3bI:
CIHMPTOBOTO, MOJIOYHOKHCIOTO. [TIoKo3a B mpupoze. buonornveckas pons rinrokosbl. [IprMeHeHre TITIOKO3bI
Ha OCHOBE ee CBOMCTB. PpyKTO3a KaK M30Mep T0K03bl. CpaBHEHHUS! CTPOSHHS MOJIEKYJI U XUMHUYECKUX CBOHCTB
IIIOKO3bI ¥ ppyKTO36l. PPyKTO3a B IPUPOE U €€ OHOIOrHUecKast poib.

Hucaxapuowl. Ctpoenue, obmmas ¢popmyna u npeacraputenn. Caxaposa, JJaKTo3a, MallbT03a, X CTPOSHHE
u Ouonoruyeckas posb. ['unponus aucaxapugos. [IpoMeIlieHHOE MOTYYEHUE CaXapo3bl U3 TPUPOIHOTO CHIPHSI.
[onmucaxapunel. OOmas ¢opMyna W TNpeNCcTaBUTENW: AEKCTPUHBI M TIIMKOTEH, Kpaxmal, LeIio3a
(cpaBHHTENIbHAS XapakTepucTHKa). DU3HYECKWe CBOWCTBA IOJIMCAXapHIOB. XHUMHYECKHE CBOWCTBA
nonucaxapunos. ['maponus monucaxapuaoB. KauectBeHnas peakuus Ha kpaxmai. [lomucaxapunusl B mpupone,
ux Ouonoruueckas ponb. [IpuMeHeHre MoMUcaxapuIoB HA OCHOBaHWHM WX CBOWCTB (BosokHa). [loHsitre 00
HCKYCCTBEHHBIX BOJIOKHaX. B3auMoneicTBre LEIUIION03bI ¢ HEOPraHMYECKMMHU UM KapOOHOBBIMH KUCIIOTAMH -
o0pa3oBaHHe CIIOKHBIX Y(PHUPOB.

Hdemoncrpanun. BsaumoneiictBue rmoko3sl ¢ ruapokcuaom Meau(ll) Oe3 HarpeBanuss u mpu
HarpeBaHuu. Peakums «cepeOpsiHOroO 3epKaja» IUIIOKO3bl. ['Maponn3 caxaposbl, LEIUTION03bI U Kpaxmaia.
Konnexuust BONOKOH.

JlabopaTopHbie  ombIThL.  Ne20.O3HakomiieHME € (U3UYECKHMMH  CBOWCTBAaMH  TJIFOKO3BI.
Ne21.BzaumoneiictBue Tir0K03bl ¢ ruapokcuaoM meau (1) mpu OOBIMHBIX YCIOBHSIX UM NPU HArpEeBaHHU.
No22.B3zanMoaeicTBIE TIIOKO3BI W Caxapo3bl C aMMHAa4YyHBIM pPacTBOpOM okcuia cepedpa. Ne23.KucmoTHbrit
ruapoau3 caxaposbl. Ne24.KauecTBenHas peakiust Ha KpaxMan. Ne25.3HaKOMCTBO € KOJUIEKIHEH BOJIOKOH.

Ilpakmuueckas padboma Ne 7 «Yeneeoowu.

Tema 8. Azorcoaepxkamue coequHenus (74.) + Ilpakruuyeckast padora (1 4.)

Amunvi. Ompenenenvie aMmuHOB. CrpoeHme aMuHOB. Kiaccugukanus, u30Mepusi U HOMEHKIATypa
amMuHOB. Anndarndeckre U apoMarndeckue aMuHbl. AHWIWH. [lonydeHne aMIHOB: aNKIIIMPOBAaHUE aMMHUAKa,
BOCCTAaHOBJICHHE HUTPOCOEINHEHUH (peakius 3uHnHa). Pu3ndeckue cBOWCTBAa aMHHOB. XMMHUYECKHE CBOMCTBA
aMUHOB: B3aMMO/JICHCTBUE C KUCIOTaMU U BOJI0M. OCHOBHOCTh aMHHOB. | OMOJIOTHUECKUH Pl apOMaTHIECKIX
aMHUHOB. AJIKWJIMPOBAaHWE M allMJIUpPOBaHHE aMHUHOB. B3amMHOe BIUSHHE aTOMOB B MOJIEKYJIax Ha MpUMeEpe
aMMHaKa, anuaTHYecKuX W  apOMAaTHYECKHMX AaMHHOB;, aHWIWHA, OeH30Jla ¥  HHUTPOOEH30J]a.
AMHHOKHCIIOTHL. COCTaB U CTPOEHUE MOJIEKYJI AMUHOKHUCIIOT, U30MEpHUU. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCIIOT M €€ PUYMHBL. B3auMoielicTBIie aMUHOKHUCIIOT C OCHOBaHUSIMH, 00pa30BaHHE CIOKHBIX
a¢upoB. B3anmoeiicTBre aMHHOKHCIIOT ¢ CHIIBHBIMU KucioTamMu. OOpa3oBaHue BHYTPUMOIEKYIISIPHBIX COJIEH.
Peakuus nonukoHaeHCAMU AMUHOKHUCIIOT.

benxu — npupoaHeie OuonouMepsl. [lenTuaHas rpymnna aToMOB U NenTHHAs CBsA3b. [lentuasl. benku.
[lepBruyHas, BTOpUYHAsT W TpPETHYHAs CTPYKTYpbl OenkoB. XHMHUYEeCKHE CBOWCTBA OCIIKOB: TOpEHHE,
JeHaTypamus, THIPOIN3, KadyeCTBEHHBbIE peaknuu. buomornyeckue ¢GyHKIUHM OenKoB. 3HaYeHHWE OEJKOB.
UYerBepTuuHas CTPYKTypa OCIKOB Kak arperanusi OEIKOBBIX W HEOEIKOBBIX MOJEKyl. [obanbHas mpobiema
6enkoBoro roioganus u mytu ee permenus. [lonstue JIHK u PHK. Ilonarrue o HykieoTuae, TUPUMHIAHOBBIX U
ITypUHOBBIX OCHOBaHMsIX. [lepBuuHas, BropuuHas u TpetndHas cTpykTypsl JJHK. buonoruueckas pons JJHK u
PHK. I'ennas unxenepus 1 OMOTEXHOIOTUSI.

JdeMoncTpanuu. OmbITBl C METWJIAMHUHOM: TOpPEHHE, IIEIOYHbIE CBOMCTBa pacTtBopa. OOpa3oBanme
coneil. BzaumopeiicTBue aHWIMHA C COJITHOM KHCIOTOM M ¢ OpomHO# Bojon. Okpacka TKaHM aHWIMHOBBIM
KpacureneM. Joka3arenbcTBO HaIW4Ksl (GYHKIMOHAIBHBIX TPYIII B PacTBOpax aMHHOKHCIOT. PacTBopeHue u
ocaxaeHue O0enkoB. [lenaryparus 0eaxor. Kotekius «BomokHay.

JlabopaTopubie ombITbl. Ne 26. IlocTpoenme Momeneli MOJIGKYT HW30MEPHBIX  aMUHOB.
Ne27.CmemmBaemocTs aHunuHa c Bomoil. Ne 28. OOpasoBanue coneil amMuHOB c KucioTamu. Ne 29.
KadectBennble peakiiny Ha OCTTKH.

Ilpakmuueckas padoma Ne8 «Amunsl, aMUHOKUCI0MDbL, OEAKU).

Tema 9. buoJsiornyecku akTuBHbIE BellecTBa (4+2 4.) + [IpakTtuyeckas padora (1 u.)
[MonsTHe o0 BuTamuHax. Mx knaccudukays u o6oznadeHue. [IpodunakTika aBUTAMHHO30B.



[Monsatue o ¢depMeHTax Kak O OHMOJOTHYSCKUX KaTaimu3aTopax OenkoBol mpupoasl. OcoOeHHOCTH
CTPOCHHS ¥ CBOWCTB B CPAaBHCHHH C HEOPTaHUYECKUMH KaTalu3aTopaMu. 3HAYEHNUE B OMOJIOTHH U IIPUMEHEHUE
B mpombinuieHHOCTH. Kiaccupukanus ¢depmenTtoB. OCOOEHHOCTH CTPOCHHS M CBOHCTB  (PEpMEHTOB:
CEJICKTUBHOCTH M 3(P(PEKTUBHOCTE.

[lonsTne O TOpPMOHAX Kak OWOJIOTMYECKH AaKTHBHBIX BEIIECTBAX, BBIMOJHSIONUX JSHIOKPHHHYIO
pETYISIHN, )KUZHEIEATSTHHOCTH OPTaHH3MOB.

[MoHsATHE O JekapcTBaX KaK XWMHOTEPAIEBTUYCCKUX MpernapaTrax. [ pymmbl JeKapcTB: CyJbhaMUIbL,
aHTHOMOTHKH, aclIpUH. be3onacHbie cCriocoObl MPUMEHEHUS JICKAPCTBECHHBIX (HOPM.

Konmponwvuasa paboma Ne 7 no meme: «Qboodugenue 3Hanuii no Kypcy opeanudecKoil Xumuuy.

3auem Ne 5 no meme: «Qbo6ugenue 3HaHUIL RO KYPCY OP2AHUYECKOU XUMUL).

Ilpakmuueckan paboma Ne 9«Hoenmugukayun opzanuieckux coeOuHeHu»

XuMHYecKuil MpakTUKYM (9 4.) (pacnpe/esieHbI 0 TeMaM)
O0001eHne Kypca opraHuyecKkoii XuMuu (pe3epBHoe BpeMs — 6 yacoB)



Y4eOHO-TeMaTH4YeCKHUil IU1aH Mo xuMuM 10 kiace (mpoguIbLHbINA YPOBEHb)
(4 yaca B Henemo0. Beero 136 yacoB)

T Koua-Bo | ®opMbI KOHTPOJIS
ema 4yacoB | 3auer | K/p | n/p
Bgenenue. [loBropenue. 4
1. Crpoenue, knaccupuKays U peakuu OPraHuIeCKUX 13 1
COCIMHEHUM.
2. XUMHWYECKUE PEaKIH B OPraHUYECKON XUMHH. 7
3. YrieBoJgopoibl 33 1 3 2
4,  Cruptsl U GHEHOBI 11 1 1 1
5. Anpneruanl U KETOHEI 15 1 1
6. KapOoHOBBIC KHCIIOTHI, CJIOKHBIE YU, KUPBHI. 17 1 1 2
7. YriesBoasl 8 1
8. A3sorcopepkaimiye COSIUHEHUS 7 1
9. bBuoJIorHuecKkyd akTUBHBIE BELIECTBA 6 1 1 1
10. XuMu4yecKui IPaKTHKYM paclpeaesieHbl 10 TeMaM 9
11. OGoOuieHne Kypca OpraHU4eCKOH XUMHUH (pe3epBHOE 6
BpeMsl)
Bcero 136 5 7 9
Hcnoasdyemsbrii YMK:

1. T'abpuenan O. C. Xumus. 10 knacc. Yray6neHHsiit ypoBenb: yueouuk/ O.C. I'aGpuensn, WU.T'.
Octpoymos, C.1O. ITonomapeB — 2-¢ u3., ctepeoTu. - M.: [Ipoda, 2014.

2. T'abpuensn O.C. Ilporpamma kxypca xumuu s 10 — 11 kimaccoB 061eoOpa3zoBaTeNbHBIX
yupexaeHuit, - M.: [Ipocda, -2013 r.;

Konmponsnuvie pabomut Ilpakmuueckue padomoi
Nl  «Cmpoenue u knaccuguxayus  opeanudeckux | Nel «Kauecmeennwviu ananuz
COeOUHeHUN» OpP2aHUYeCKUX COeOUHEHUL»
No2 «Anxanory No2 «Veneeooopoowi»
Ne3 «Henpeoenvhvie yene6000poobi» Ne3 «Cnupmeul, ghenonvry
Nod «Veneeooopoowvi» Ned «Anvoezuovl u kemonwly
Ne5 «Cnupmeut, gpernonvry Ne5 «Kapbonogule kuciomoiy

No6 «Kucnopoocooepoicawue opeanuueckue coeounenusy | Neb « Crnoosxcrnuvle s¢pupoly»

Ne7  «Obobwenue snanuii no Kypcy opeanuyeckoul | Ne 7 «Yenesoowviy.

XUMUUY. N8 «Amunvl, amunokuciomol, beaxuy.
N9 «Hoenmugpuxayus opeanuyeckux
COeOUHeHULLY




Jlabopamopnuie onvimut no xumuu 10 knacc (npogunvustii yposens)

Ne [, Tlocmpoerue mooeneti MOAeKy ANKAHOS.

Ne 2. CpasHenue niomHocmu u CMEUUBAEMOCMU 800bL U Y2ie8000P0008.

Ne 3. IlocmpoeHue mooenetl MOLEKY AKEHO8.

Ne 4. Obuapyoicenue ankenog 6 bensune.

Ne 5. [lonyyenue ayemunena u e2o peaxkyuu ¢ OpOMHOU 000U U PACMBOPOM NEPMAHSAHAMA KATUSL.
No 6. TlocmpoeHue mooenetl MONEKY U3OMEPHLIX CNUPIOS.

Ne 7. Pacmeopumocms Cnupmos ¢ pasiudHbiM YUCIOM amoMO8 yeiepood 8 800e.

Ne 8. Pacmeopumocmsb MHO20AMOMHBIX CNUPHIOS8

Ne 9. Bzaumoodeticmeue MHO2OAMOMHBIX CRUPMOE ¢ 2UOpoKcudom meou (11).

Ne 10. Bzaumodeticmaue 800H020 pacmeopa (heroaa ¢ 6poMHoU 80001.

Ne 1. Tlocmpoenue moodeneii MOIEKY USOMEPHBIX Ab0e2UO08 U KEMOHOE.

No 12, Peaxyus «cepeOpsaHoco 3epraiay

Ne 13. Oxucnenue anvoe2uoog euopoxcuoom meou (11).

No 14. Oxucnenue b6enzanvoe2uda KUCi0pooom 8030yxd.

Ne 15. [locmpoenue mooeneti MoaeKy U30OMEPHBIX KAPOOHOBHIX KUCLOM U CTONACHBIX IPUPOS.

Ne 16. CpasHerue cuibl YKCYCHOU U CONAHOU KUCIOM 8 PEAKYUAX C YUHKOM.

Ne 17. Cpasnenue pacmeopumocmu 6 800e KapOOHOBbIX KUCIOM U UX COJell.

No 18, Bzaumooeiicmsue KapOOHOBLIX KUCIOM C MEMAIIAMU, OCHOBHLIMU OKCUOAMU, OCHOBAHUSMU,
amgomepubiMU 2UOPOKCUOAMU U CONAMU.

Ne 19. Pacmgopumocmu Hcupo8 8 800e U OpeaHUYecKUx pacmeopumelisx.

No 20. Oznarxomnenue ¢ pusuneckumu ce0UCMEamu 2i0K03bl.

No 21. Bzaumooeiicmsue 2noxko3vl ¢ 2uOpokcudom meou (1) npu 0O0bluHbIX YCI08USX U NPU HASDEBAHUL.
Ne 22. Bzaumooeticmaue 2i0K03bl U CAXapo3bl ¢ AMMUAYHBIM PACBOPOM OKCUOA cepedpa.

Ne 23. Kucrommuvlii 2uopoaus caxaposbi.

Ne 24. Kauecmeennas peaxyusi Ha Kpaxmai.

Ne 25. 3naxkomcmeo ¢ xonnexyuel 60J10KOH.

No 26. I[locmpoenue mooeneli MOLeKY U30OMEPHbIX AMUHOS.

Ne 27. Cmewusaemocms aHUIUHA € BOOOI.

No 28. Obpazosarnue coneil aMuHo8 ¢ KUCIOMAMU.

Ne 29. Kauecmeennvle peaxyuu Ha 6eaxu.




Conep:xanue padoyeil nporpaMmmbl o xumuu B 11 kiaacce (mpopmiibHbIH YPOBEHBb)

3a ocHOBY B3fiTa mporpamma kKypca xumuu aiast X— XI xmaccoB 0011eo0pa3oBaTeIbHBIX YUPEKICHUN
(mpoduneuenii ypoBens) O.C. T'abpuensna w CraHgapT cpemHero oO0mero oOpa3oBaHUS 10 XUMHH
(mpoUIBHBINA YPOBEHB).

Tema 1. Ctpoenne atoma. (13 u.)

Amom- crnokHas yacthna. SIapo W 3MeKTpoHHas 000J0YKa. DIEKTPOHBI W MPOTOHBL. MUKpoMmup U
MakpoMmup. [lyannsm 4acTull MUKpOMUDA.

Cocmosinue snekmpona 6 amome. DNEKTpOoHHOE o0jako W opburtans. @opma opbutaneit (s, p, d, f).
['maBHOE KBaHTOBOE YHCII0. DHEPTETHUECKHNE YPOBHH U MOTYPOBHHU. B3aMMOCBSI3b TTIaBHOTO KBAHTOBOTO YHCIIA,
TUTIOB U PopM opOHTaIel 1 MaKCUMAIILHOTO YHCJa 3JICKTPOHOB Ha MOAYPOBHSX W ypoBHsX. [Ipunuun Ilaymnu.
OnekTtpoHHas (opMyina aToMOB 3JeMEHTOB. ['paduueckue dIeKTpoHHBIE (OPMYNIBl W mpaBwio ['yHpa.
OnexTpoHHO-Tpadgudeckre (OpMyIbBl aTOMOB JJIEMEHTOB. OJEKTPOHHAS KIACCHU(HUKAIUS DIIEMEHTOB II0
CEMEHCTBaM.

Banenmmuvie BO3MOXXHOCTM aTOMOB XWMHUYECKHX JJIEMEHTOB. BaleHTHbIE 3IeKTpoHBI. BaneHTHbIC
BO3MOXKHOCTH aTOMOB XHMHUYECKHX DJIEMEHTOB KaK (PYHKIHS WX HOPMAIBHOTO W BO30YKIEHHOTO COCTOSHHSL.
Hpyrue (axTopsl, onpenessionne BaleHTHbIE BO3MOKHOCTH aTOMOB: HAJMYWE HEIMOJAEIEHHBIX 3JIEKTPOHHBIX
nap. Hanmume cBoOGoHbIX opOuTaneii. CpaBHEHHE BAJICHTHOCTH M CTETICHH OKHCIICHUSI.

Ilepuoouueckuii 3axon w llepmonmumdeckass cuctemMa xumudeckux snemeHtoB J[. M. Menneneesa.
TIpe/OChUTKH OTKPBITHS 3aKOHA: HAKOIUIeHHe (BaKTONOMHYECKOro MaTepHana, paboThl MPeIecTBEHHUKOB M.
4. Bepuenuyca, 1. B. Jlebepeiinepa, A. . llankyprya, . A. Hetonenaca, JI. 0. Meiiepa, che3 XMMUKOB B
Kapncpy»s, nuunoctasle kauecta J. 1. MenneneeBa. Otkpsitue . M. MeHneneeBbIM MepuoIu4ecKoro 3aK0oHa.
[lepBas dhopmynupoBka ero. I'opuzoHTanbHAsI, BEpTUKATbHAS M AWArOHATBHAS IMEPUOJUIESCKAE 3aBUCHMOCTH.
Ilepuonnueckuii 3akoH U cTpoeHHe aroma. I3otombl. COBpEMEHHOE IOHATHE XUMHUYECKOTO 3JIEMEHTA.
3akonomepHocTh I'. Mo3mu. Btopas ¢opmynupoBka neproaudeckoro 3akoHa. Ilepumomuyeckas cucrema U
cTpoerne aroma. Du3myecKkuii CMBICT TOPSAKOBOTO HOMEpa JIIEMEHTOB, HOMEPOB TPYIIIBI U MEPHOJA.
[TpranHBl U3MEHEHVS] METAIUTMYECKAX W HEMETAIUTHIECKUX CBOMCTB AJIEMEHTOB B TPYIIAX W MEPHOJaX, B TOM
yuciie OoNbIMX U cBepXOoybmmx. TpeTbs (QOpPMyIHpPOBKA MNEPHOAMYSCKOTO 3aKOHA. 3HAYCHHE
MEPUOIUYECKOTO 3aKOHA U TEPUOJUYECKON cUCTEMBI XxuMmMuueckux snemeHToB /. M. MenneneeBa s
Pa3BUTHS HAYKU U TIOHUMAHHS XUMHUYECKON KapTHHBI MHpA.

Konumponvuasa paboma Nel no meme: «Cmpoenue amoma.

Tema 2. Ctpoenue BemectBa. lucnepcunie cucrembn» (19 4.) + Ilpaktuyeckas padora (14.)

Xumuueckas ceéazv. Epnnas mnpupona Xumuueckod cBsi3u. MoOHHas XuMudeckas CBSI3b W HOHHBIE
KpUCTalUIMuecKre pemeTkd. KoBaJeHTHass XUMHYecKas CBs3b W €€ KiIacCH(DUKAIUs: 10 MEXaHU3My
o0pazoBaHus (0OOMEHHBIH M JOHOPHO-aKLENTOPHBIN), 10 AIEKTPOOTPULATEIBHOCTH (IOJISIpHAS M HETOJIApHAas),
[0 CrIoco0y MEpeKPBIBAaHHUS SJIEKTPOHHBIX OpOWTaneil (curMa M M), MO0 KPaTHOCTH (OAMHApHas, ABOMHAas,
TpoiiHas, moiayTopHasi). [1onIpHOCTE CBSA3M M MOJSPHOCTh MOJEKYJbl. KprcTaminiyeckue pemeTky U BeecTB
C OTOM CBsA3bIO: aTOMHAas W MOJEKYyJsApHasd. Meramndeckas XUMHYECKas CBSI3b M MeETaTH4ecKas
KpUCTaZIMuecKasl pemerka. BonopoaHas cBs3b: MEXMOJIEKYJSpHAsT W BHYTPUMOJIEKYJsIpHas. MexaHu3M
o0Opa3oBaHMsl TOH CBSI3M U ee 3HaueHHWe. MoHHasi CBA3b Kak MpPeAeNbHBIN cly4ail KOBAICHTHOW IOJISIPHOM
CBSI3M; MTEPEXO0]] OJTHOTO BUA CBS3H B IPYTO; pa3Hble BUBI CBA3€H B OTHOM BEILIECTBE.

CBoiicTBa KOBaJIEHTHOM XHMHYECKOH CBsi3M. HachblmaemMocTs, MOJISpU3yeMOCTh, HAlpaBICHHOCTb.
I'eomeTpus monexy.

l'ubpunuzanus opobuTaneir 1 reOMEeTPHUs MOJIEKYI.

Sp3 - THOpUAM3ALINS Y aJIKAaHOB, BOJIBI, aMMHaKa, ajMasa.

Sp2 - rudpuan3anus y coelMHeHnH 0opa, allkeHOB, apEHOB, TUEHOB, Tpadura.

Sp - rubpuau3anus y COCIWHEHWN OepHIUTUs, aJKHHOB, KapOwHa. ['eoMeTpuss MOIIEKyNn Ha3BaHHBIX
BEIIECTB.

Hucnepcuvie cucmemul. Ilonstie o qucnepcHuIX cucreMax. JucnepcuoHHas cpeaa u aucnepcHas ¢asa.
JleBATh TUIIOB CHCTEM M UX 3HAYEHHE B MIPUPOJIE U )KU3HM YeoBeKa. J(ucnepcHas cucremMa ¢ KUIKOW Cpeon:
B3BECH, KOJUIOUHBIC CUCTEMBI, UX Kiaccupukanus. 3oau U read. Dddext Tunmans. Koarymsius. Cunepesuc.
MounekynsapHble U1 HICTUHHBIE PaCTBOPHI.

Teopust cTpoeHuss XxuUMu4Yeckux s31eMeHTOB A. M. byrtnepoBa. [Ipenmnocbulku co3faHus Teopuu
cTpoenus: padotel npenmiecrBenHukoB (K. b. dioma, ®@. Bénep, II. ®. XKepap, ®. A. Kekyne), cbesn
ectectBoucnbiTareneii B Illmeiiepe, nmunocTHBIe KadecTBa A. M. bytnepoBa. OCHOBHBIE TONOXKEHHUS
COBpEMEHHOM TeopuM cTpoeHus. Buasl nzomepun. M3omepus B HeopraHndeckod XxuMHuH. B3anmHoe BiusiHHE
aTOMOB B MOJICKYJIaX OPTaHMYECKHX M HEOpraHudeckux BeuiecTB. OCHOBHbIC HalpaBJICHUs Pa3BUTHA TEOPUU



CTPOCHUS - 3aBUCHMOCTb CBOMCTB BEIECTB HE TOJBKO OT XHUMHUYECKOTO, HO U OT UX D3JCKTPOHHOIO H
MPOCTPAHCTBEHHOTO CTpoeHUsl. MHIyKIMOHHBINA 1 Me30MepHBIH 3G QeKThl. CTepeoperysipHOCTb.

JmnanexTnyecknue OCHOBBI OOIIMHOCTH [JBYX BEAYIIMX TEOpHUH XuUMUH. J[namekTudeckue OCHOBBI
obmHOCTH Teopun nepuoandHocT . . MenneneeBa u treopun ctpoeHust A. M. bytinepoBa B CTaHOBJICHHU
(paboThl mpenIeCTBEHHUKOB, HAKOIUIEHUE (DAKTOB, yyacThue B ChE3AaX, PYCCKHH MEHTAIMTET), NpeICcKa3aHIH
(HOBBIX ArIeMeHTOB- Ga, Se, Ge 1 HOBBIX BEIIECTB - N300yTaHa) U pa3BUTHU (TPU POPMYITHPOBKH).

IHonumepwr opranndeckne u Heopranndeckre. OcHOBHBIE MOHATHS XuMud BMC: cTpyKTypHOE 3BEHO,
CTeTleHb MOTUMEPH3aIN1, MOJIeKy IsipHas Macca. CriocoObl MOMy4YeHus TOMUMEpPOB. Peakiiuy moauMepHu3auni u
nonukoHAeHcanuu. CTpoeHHE TOJIMMEPOB: TeoMeTpudeckas (opMa MaKpOMOJIEKYIN, KPUCTAIMYHOCTh H
amop(HOCTh, cTepeoperyiapHocTh. llommmepsr opranmueckne W Heopranmdeckue. Kayuaykw. Ilmactmaccsr.
Bonokna. buononuMepsl: 6enky 1 HyKJICHHOBBIE KUCTIOTHI.

JdemoncTpanun. Mojenn KpUCTALTMYECKUX PEIIETOK BEUIECTB C Pa3iMYHBIM THUIIOM CBsized. Monenu
MOJIEKYJ pa3Nu4Hol reomerpun. Kpucrammmdyeckue pemérkn anMasa u rpadura. O0pasmpl pa3nuIHbIX CHCTEM
¢ xkuakoir cpenor. Koarymsammsa. Cunepesuc. Dddexr Turpmama. Mopennm H30MepoB CTPYKTYpHOH U
MPOCTPaHCTBEHHOM wu3oMepun. CBolicTBa Tosyona. Komnekuusi 1mactMacc W BOJIOKOH.  OOpasupbl
HEOpraHM4YecKnx monumepoB: cepbl. [lmactuyeckoit, docdopa kpacHoro, xBapua u Ap. Mojaenu MOIEKy
oenkoB u JJHK.

JlaGopaTopuble onbIThbl. 1. CBOHCTBa THAPOKCHUIIOB 3JIEMEHTOB 3-ro mepuoda. 2. O3HAKOMIICHHE C
o0pa3iamMy OpraHuvecKuX U HEOPTaHMUECKUX TTOJIMMEPOB.

Ilpakmuueckan paboma Ne§ «ITonumepury.

Konmponwvuasa pavoma Ne2 no meme «Cmpoenue seujecmey.

Tema 3. «Xumnueckue peakuun» (294.) + Ilpakruueckue padorsl (2 4.)

Knaccupurayus xumuueckux peaxyuil B OpraHUYECKOl W Heopranmdeckod xumuu. lloHsTHe o
XMMHUUYECKOHN peaklinu, €€ OTINYHUE OT SIACPHON peakuuu. Peakunn annoTponu3anuy 1 u3oMepusannu. Peakimuy,
WAyIIe ¢ U3MEHEHHEM COCTaBa BEILEeCTBA: 110 YUCIY U XapaKTepy pearupyrommx U o0pa3yroluxcs BEeLIeCTB
(pasmoyxeHus, 3aMelieHNs, 0OMEHa, COeAMHEHNs); 0 u3MeHeHno creneHeil okucienns (OBP u ve OBP); mo
teroBoMy 3ddekty (3K30- M 3HAOTEpMHUUYECKHE); MO (aze (TOMO- M TeTepPOreHHbBIE); M0 HAIMPABICHUIO
(oOpaTuMbIe M HEOOPATUMBIC); IO UCIOJIL30BAHUIO KaTaau3aTopa (KaTAIMTHYCCKUE M HEKATAIUTUYCCKHE); 110
MeXaHm3My (paJuKalbHbIe W HWOHHBIE), MO BHUAY JHEPIHH, HWHUIUUPYIOMIEH peakiuio ((hoToXHMMUYECKHe,
paAranOHHBIE, HIEKTPOXUMHYECKHES, TEPMOXUMHIUECKHUE).

BeposiTHOCTh NpoTeKkaHUs XMMHUYECKUX peakIuii. 3aKOH COXPaHEHUS IHEePruu. BHYTpeHHSs sHeprus
peakuuid. TermoBoit addexr. Tepmoxumuueckue ypaBHeHus. Temnora oOpasoBanus. 3axon . M. I'ecca.
OHTponusi. Bo3MOXHOCTh MPOTEKaHUS PeaKIUi B 3aBUCUIMOCTH OT H3MEHEHHS YHEPTHH U SHTPOITHH.

Ckopocmb xumuueckux peaxyuu. @akTOpsl, BIUAIONINE Ha CKOPOCTh peakiuil.  [loHsATHE 0 ckopocTH.
CKOpOCTh TOMO- ¥ TE€TEPOTeHHON peakunil. DHeprusa akTuBanuu. OakTopbl, BIAUSIONINE HA CKOPOCTh PEaKIIUii:
MpUpOJIa PpPEearnpyroIIuX BeNIeCTB, KaTaluu3aTopbl, TeMIlepaTypa, KOHIeHTparus. Karanmuz romo- wu
TeTepOreHHBIH, NX MeXaHn3Mbl. DepMEHTHI, X CPAaBHEHHE C HEOPTaHWYECKUMHU KaTaln3aTopamMu. IHTHOUTOpHI
Y KaTanuTudeckue sasl. [IoBepXHOCTh COMPUKOCHOBEHHS pearupyroniinx BeIecTB.

Xumuueckoe pasnosecue.  lloHATHE O XWMHUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTPAIUH.
JunamuuHOCTh paBHOBecus. KoHcranTa paBHOBecus. (DakTophl, BIUSIONIME Ha CMEIICHHE PaBHOBECHS:
KOHIIEHTpalus, JaBiienue, remneparypa. [Ipunuun Jle [latense.

Oxucaumenvho-soccmanosumenvhvie peakyuu (OBP). Crenenb okuciaeHus. Kiaccudukaius peakiuii B
cBeTe 3IeKTpoHHOW Teopuu. OcHoBHble moHsATHS OBP. Metonsl cocraBnenus ypaBHeHuili OBP: merton
AJIEKTPOHHOTO OanaHca, MeTo]| mojypeakiuii. BimsHue cpensl Ha npotekanue OBP. Kiaccudukamus OBP.
OBP B opranndeckoi XuMumu.

Onexmporumuyeckas  ouccoyuayus.  (3.11.) ONEeKTPONUTEl ¥ HEIEKTPOJUTHL. MexaHu3Mm
3NEKTPOJIMTHYECKON AMCCOLMALMK C pa3iIMYHBIM BHIOM CBs3H. CBONCTBAa KaTHOHOB M aHMOHOB. KucCioThI,
comu, ocHoBaHWs B cBete J.J[. Crenens 3./].u e€ 3aBUCUMOCTB OT IPUPOIBI ANEKTPOIUTA U €r0 KOHIICHTPAIIHH.
Koncranra aucconnannu. CtyneHuatas aucconnanus. CBOWCTBa pacTBOPOB 3IEKTPOJIUTOB.

Booopoonvuii noxazamens. Jluccoumanus Bonel. KoHcranTa e€ muccounmanuu. VoHHOE mpousBeneHue
Boabl, Bomopomuerit mokazatens — pH. Cpembl BOJHBIX PacTBOPOB JJICKTPOJIUTOB. 3HAUEHHE BOJOPOIHOTO
TTOKA3aTeNs U1 XUMHYECKIX U OMOJIOTHYECKHX TPOIIECCOB.

T'uoponus. [lonstne ruaponusa. ['MApPOAM3 OpPraHMYECKMX W  HEOPraHWYECKHX  BEIIECTB
(TamoreHa IKaHOB, CIOXKHBIX 3(PUPOB, yriaeBoaoB, OcinkoB, AT®) u ero 3mauenue. ['maponms coieil - Tpu
ciyvasi. CtyneHuatsiil ruapoian3. HeoOpaTumernii ruaposms. [IpakTudeckoe 3HaueHue Trapon3a. K

Jdemonctpanuu. [Ipespamenne kpacuoro (ocdopa B O6emblil; Kuciopoaa B 030H. Ilonyuenue kucnopona
U3 MepoKcuaa Boaopoaa, Boawl. [erunpartanus stanona. lemouka: P— P,0Os —H3PO,; cBoiicTBa ykcycHOit
KHCIIOTHI; IPU3HAKH HEOOPATHMOCTH PEaKINii; CBOMCTBa METAJIOB, OKHCIICHHE abAETHIa B KUCIOTY U CIIUpPTa
B anpAerul. Peakiuu ropeHus, 35K30TepMUUECKUe peakunu (o0ecBeunBaHNe OPOMHON BOABI M IIEpPMaHraHATa



Kallusl TUJICHOM, TallleHWe W3BECTH W JIp.) U JHIOTCPMHUYCCKUE PEaKIuu (pPa3loXKeHUE KATUHHOW CEeIUTPHI,
OuxpomaTta Kanmus. B3aumojeicTBHE IIMHKA C PacTBOpPAMH CEPHOW M COJSTHOW KHCJIOT TPH Pa3IUYHBIX
TeMIlepaTypax W KOHILIEHTPAIIMH COJITHOM KHCJIOTHI; Pa3lIoKEHHE MEePOKCHIa BOAOPOAA MPHU MOMOIIU OKCHAA
mapraama (IV), xarama3el celporo msca u kaprtodemns. BzammonelicTBue MHUHKA pa3IAIHOW ITOBEPXHOCTH
(nmoporka, MbUTH, TPaHyJ) ¢ KHCIOTOW. Mojens «kumsmiero» ciios. CMelieHHe paBHOBECHUS B CHCTEME
Fe**+3CNS™ = Fe(CNS)s; oMbUIcHHE XKHPOB; PEAaKIMH STepH(HKAIIH. 3aBHCHMOCTS cTerneHn D.J[. yKCycHOi
KHCIIOTHI OT pa3baBineHus. CpaBHEHHE CBOWCTB PAcTBOPOB CEPHONW W CEPHHUCTOW KHCIOT, MypPaBRHHOU W
YKCYCHOUM KHCIOT, ruaipokcuna Jimtus. Kanus u Hatpus. UHAMKATOPB ¥ U3MEHEHUE WX OKPACKH B PA3JIMYHBIX
cpenax. UnaukaropHas Oymara U €€ HCIIOJIb30BaHue IS onpeaeicHust pH CIroHBI, XKeyI0YHOTO COKa, APYTruX
COKOB opranm3ma 4enoBeka. CepHOKHUCIBIN 1 (epMEHTATHBHBIN THAPOIIN3 YIIeBOAOB. | naponm3 kapOOHATOB,
CyIb(haTOB, CHJIMKATOR IIEIOYHBIX METAJUIOB; HUTpaTOB IuHKa min cBuHIA (I1). ['uaponus kapOuma KaabIys.
JladopaTopHbie onbIThI. 3.IlonyueHrEe KUCIOpOIa PA3IOKEHUEM MIEPOKCHIA BOJIOPO/Ia U IIEpMaHraHaTa
kanusi. 4.Peaknnu, unymme ¢ 00pa3oBaHUEM OCaJIKa, ra3a, BOJIBI ISl HEOPTaHMYECKUX M OPTaHUIECKUX KUCIIOT.
5.Hcnonp30Banne MHAWKATOPHOW Oymaru i ompeneneHus: pH CItOHBI, KeTyZOYHOTO COKa W JPYTHX COKOB
OpraHm3Ma 4esioBeka. 6.Pa3nuunble cirydau TUapoIi3a CoJiei.
Ilpakmuueckan padomakie2 «Ckopocmy xumuueckux peakyuii. Xumuueckoe pagHosecue.
Ilpakmuueckasn paooma Ne 4 Peutenue sxcnepumeHmanvbHulx 3a0au no meme «I uopoaus».
Konumponvuasa paboma Ne3 no meme «Xumuueckue peakyuu.

Tema 4. «BewmectBa u ux cpoiictea» (404.) + Ilpakrnueckue padorsl (8 4.)

Knaccugpuxayua neopeanuueckux eewecms. Ilpocteie 1 cinoxHble BemecTBa. OKcuObl, UX
knaccugukanus. ['uapoxkcuapl (OCHOBAHUS, KHCIOPOIHBIE KUCIOTHI, AMMOTEpHBbIE THIPOKCH IBI). KUCTOThI, nX
knaccudukanua. OcHoBanus, ux kiaaccudukanus. Conu cpeanue, KUcible, OCHOBHBIC H KOMITJICKCHBIE.

Knaccugpurayua opeanuyeckux éeujecmes. YriieBogopoabl U Kiaccu(HUKaLys BELIECTB B 3aBUCUMOCTH OT
CTpOCHUS yIriepoAHoi uenu (anudaTHuecKue W LUKIMYECKHE) M OT KpPaTHOCTU CBsi3el (TpeleNibHBbIE U
HenpeaenbHbie). ['omonornyeckuii psa. [Ipou3BogHBIE YTIEBOAOPOIOB: TAIOTEHAJIKAHBI, CIUPTHI, (EHOJIHI,
QIBJCTHIBl M KETOHBI, KapOOHOBBIC KHCJIOTHI, IPOCTBIE W CIOXHbBIC 3(HUPHl, HUTPOCOCIAWHEHUS, AMHUHBI,
AMUHOKHCIIOTHI.

Memannvi. 1lonoxxeHHEe METANIOB B IIEPUOJWYECKOM CHCTEME M CTpoeHHe HuX aroMmoB. IIpocteie
BEIIECTBA-METAJUIBL: CTPOEHHE KPHUCTAJUIOB W METaJUIMYecKas XuUMHUecKas CBsi3b. Auorponus. OOmue
¢u3nueckue CBOICTBA METANIOB U BOCCTAHOBHUTEJIbHBIE CBOWMCTBA MX: B3aHMMOJACHCTBHE C HEMETAJUIAMU
(kucnoposoMm, TajJoreHaMH, CEpOW, a30TOM, BOJOPOJAOM), C BOJOW, KHCIOTaMH, pacTBOPAMU COJEH,
OpPTaHMYECKUMH BelecTBaMH (CIIUPTaMH, rajoreHajJKaHaMu, (PeHOIOM, KWwITaMH), co menoyamu. OKCHIbl U
THUAPOKCH]IBI METAIIIOB. 3aBUCUMOCTD CBOMCTB 3THX COSAUHEHHI OT CTENEHEN OKHMCICHUS METAJUIOB. 3HAUCHHE
METAJIJIOB B MIPHUPOJIE U KUZHU OPTaHU3MOB.

Koppo3us meramnos.  Ilonsitue koppo3uu. XuMuueckas KOppo3us. DIEKTPOXMMHYECKas KOpPpPO3usl.
CriocoOBl 3aIUTHl METAJIJIOB OT KOPPO3HH.

OO6mume crocoObl MOTyyeHus! MeTaioB. MeTaibl B IPUPOJIE. METALTYPIHs U €€ BUABL: MUPO- W THIPO-
ANEKTPOMETAILTYPIHsl. DJIEKTPOJIN3 PacIjIaBOB U PACTBOPOB COEAMHEHUI METAJNIOB M €r0 3HaYCHHE.

Hememannvi. 1lonoxkeHne HEMETAIJIOB B IEPUOJUYECKONM CHUCTEME, CTPOCHHME MX aTOMOB.
ONEeKTPOOTPULATENBHOCTh. MIHEpTHBIE ra3bl. J[BONCTBEHHOE MOJIOKEHUE BOJAOPOAA B MEPHOAUUECKOMN CUCTEME.
Hemerannsl - mpocTsle BemecTBa. ATOMHOE M MOJIEKYNISIPHOE CTpOeHHE UX. AIIoTponus. XHUMHUYECKHe
cBoiicTBa HemeTaioB. OKHCIWTENbHBIE CBOWCTBA: B3aMMOJEMCTBHE C MeETallaMH, BOJIOPOJOM, MEHee
3JIEKTPOOTPHULIATENIEHBIMA HEMETAJUIAMHU, HEKOTOPBIMHU CJIOKHBIMH BEILIECTBAMH. BoCCTaHOBUTENBHBIE CBOMCTBA
HEMETAIJIOB B PEAKIHAX CO PTOPOM, KHCIOPOIOM, CIOKHBIMHU BEIIECTBAMU-OKHCIUTENIMHU (A30THON U CEPHOM
KHcIoTaMu U 1ip.). Bogopoansie coenunenuss HemeTauioB. [lomyueHne mx cuHTE30M M KOcBeHHO. CTpoeHwme
MOJIEKYJI M KpUCTAJUIOB 3TUX coeAuHEeHni. dusndeckue cBoiicta. OTHOIIEHHE K BOoAE. MI3MEHEHHEe KUCITIOTHO-
OCHOBHBIX CBOWCTB B mNepuojax u rpynnax HecomeoOpasyromue u coneoOpasyromue okcuapl. Kucnopoausie
KHCIOTHI. V3MEHEeHHEe KHCIOTHBIX CBOWCTB BBICIIMX OKCHIOB W THAPOKCHIOB HEMETAIUIOB B TEpUONAX HU
rpynmnax. 3aBUCMMOCTb CBOMCTB KUCIIOT OT CTEIIEHU OKUCIIEHH HEMETAIIIA.

Kucnomer opranuueckue M HEOPraHUYECKHE. Kucnotel B cBeTe MNPOTOIUTHYECKOH TEOPHH.
ComnpspxeHHBIE KHCTIOTHO-OCHOBHBIE Maphl. Kiaccudukanusi OpraHn4ecKixX 1 HeOpraHndecKux Kuciot. Oomue
CBOMCTBa KHUCJIOT: B3aUMOJIEHCTBHE OPraHMYECKWX M HEOPraHWYEeCKHX KHCIOT C METaJulaMH, OCHOBHBIMH U
aM(OTepHBIMH OKCHAAMHU U THAPOKCHIAMH, C COJISIMH, 00pa3oBaHUe CIOXKHBIX 3PUpoB. OCOOEHHOCTH CBOMCTB
KOHIICHTPHUPOBAHHON CEPHOHN M a30THOU KHCIOT. OCOOCHHOCTH CBOMCTB YKCYCHON M MyPaBBUHOM KHCIIOT.

OcHoganusi opraHWyecKkue W HeopraHmdeckne. OCHOBaHHMS B CBET€ NPOTOIMTUYECKOW TEOPHH.
Knaccupukanus opraHMuecKMX ¢ HEOPraHMYECKMX OCHOBaHMH. XHMHUYECKHE CBOMCTBA LIelodYed U
HEPacTBOPUMBIX OCHOBaHUM. CBONCTBAa OECKUCIOPOAHBIX OCHOBAHUI: aMMHaKa U aMUHOB. B3anmHoe BiusHue
aTOMOB B MOJIEKYJTy aHWJIMHA.



Amepomepuvie OpraHMUECKHE M HEOpPraHMYECKHE coeIuHEeHUs. AMQOTEpHBIE COEIMHEHUS B CBETE
MPOTONUTHYECKON TEOpUH. AMPOTEPHOCTh OKCHIIOB U THAPOKCHIOB MEPEXOAHBIX METAIJIOB: B3aUMOACHCTBHE C
KHUCJIOTaMU U IIEJI04aMH.

Ionamue o komnaexcnvix coedunenusx. KommiekcooOpa3oBarenb, IUTaHIbl, KOOPAUHALMOHHOE YHCIIO,
BHyTpeHHss1 cdepa, BHemHss cdepa. HomeHknaTypa HaHHBIX coeduHeHWH. Ilpumepsl coeanHEHHH.
AMGOTEpHOCT, aMUHOKHUCIIOT: B3aMMOJEIHCTBUE aMHUHOKHUCIIOT CO LIEJI0YaMH, KUCJIOTaMH, CIIMPTaMH, APYT C
npyrom (oOpa3oBaHHe MOTUNENITHIOB), 00pa3oBaHNe BHYTPEeHHEH conn (OUITOIIpHOTO HOHA).

T'enemuueckasn c643b MEXIy KilaccaMH OpPraHMYECKMX M HEOpraHUYecKux coeauHeHui. Ilonstue o
TeHETUYECKOW CBSA3M M T€HETHUYECKHX pAAaX B HEOPraHMUECKOH M OpraHMYecKOW XMMHHU. |'eHeTHuecKue psasl
MeTauta (Ha TIpUMepe Kalblldd W JKele3a), HeMeTauia (Cepbl U KPEMHUS), MEPEXOTHOTO dJIeMeHTa (ITMHKA).
I'eneTnueckue psAAbl U TEHETHUYECKAs CBSI3b B OPraHUYECKOW XUMHHU (COCAMHEHHS JBYXaTOMHOTO YIJIepoza).
EnnHcTBO Mupa BELIECTB.

Jdemoncrpamun. Komrekius «Kimaccudukanus HeOpraHMIECKAX BEIIECTB» M 00pa3Ilbl MPEACTaBUTEIICH
kimaccoB. Komrekmms «Kaccudukarust opraHIIecKuX BEIIECTB» B 00pa3Ilhl IPeACcTaBUTENEH KilaccoB. Moaenn
KPUCTAUIMYECKUX pEeIETOK MeTaioB. KoJulekuusi MeTajuioB ¢ pPa3HBIMA (PU3MYECKUMH CBOWCTBAMHU.
BsaumopeiicTBue nutus, HaTpUsl, MarHus U JKele3a ¢ KUCIOPOJOM; IIEJIOYHBIX METAJIOB C BOJOM, CIMpTamMH,
(heHOIOM; ITMHKA C PAcTBOpPaMH COJISTHOW M CEPHOW KHCIIOT; HATPHUSA C CEPOH; aIIOMHHKS C HOIOM; Xeie3a ¢
pacTBOPOM MEIHOTO KYyIOopoca; aJOMUHHS C pacTBOPOM eakoro HaTpa. OKCcHIbl M THAPOKCHUIBI XpoMa.
Koppo3zust MeTainoB B 3aBHCUMOCTH OT YCJIOBHH. 3aliMTa METaJUIOB OT KOPPO3UH: 00pa3lbl «HEPKAaBEEK»,
3aIIUTHBIX MOKphITHA. Kommekuus pya. DIeKTponn3 pacTBOpOB cosieil. Monenu KpUCTAIIMYECKUX PELIETOK
rona, anmmasa, rpadura. Ammorporus dochopa, cepsl, Kuciopona. BzaumoseiictBre Bo1opoaa ¢ KUCIOPOIOM;
CYpPBMBI C XJIOPOM; HaTpHsl ¢ MOJ0M; XJlopa ¢ pacTBOPOM OpoMHMJIa KaJlvs; XJIOPHON U CEPOBOJIOPOIHOMN BOABI;
oOecuBeuyrBaHue OpPOMHOH BOJBI ATWICHOM WM aueTwieHoM. [lomydeHne M CBOMCTBa XJIOPOBOAOPOIA,
CONSTHOW KHCIOTHI W ammuaka. CBOHCTBa COJISTHOW, pa30aBICHHON CEPHOH HW YKCYCHOW KHCIOT.
B3anMmoieiicTBHEe KOHIIGHTPUPOBAHHBIX CEPHOMW, a30THOW KUCIOT M pa30aBICHHOW a30THOW KHCIOTHI C MEIbIO.
Peakmus «cepeOpsiHOTO 3epKanay Uit MypaBbHHOM KUCIOTHL. B3anMmoeiicTBie pacTBopa THAPOKCHIA HATPUS C
KHCIOTHBIMH OKcuaamu (okcumoMm (ocdopa V), amboTepHbIMH THApPOKCHAAMH (THIPOKCHAOM ITHHKA).
BsaumogeiictBue amMmmmuaka ¢ XJIOpOBOAOPOJAOM M BOAOH. AHAJIOrM4YHO AJIi MeTWlIaMHMHA. B3aumoneicTBue
aMUHOKHCIIOT C KHCJIOTaMu U 1menoyamu. OcyliecTBiaeHne npeBpaiieHuil peakiuil. [lomyyeHre KOMIUIEKCHBIX
COEIMHEHH.

JlaGopaTopHble onbIThl. /.O3HakKOMJIGHHE C OOpa3llaMH IpENCTaBUTENell pa3HBIX KIIACCOB
Heopranuyeckux pemiecTB. 8. O3HakoMiIeHHE ¢ 0Opa3llaMu TMPEJICTABUTENICH Pa3HBIX KJIACCOB OPraHMYECKHX
BemecTB. 9. O3Hakomienue ¢ koywiekuueil pyn. 10. CpaBHeHHe CBOWCTB KpeMHHEBOMH, GochopHOil, cepHOl U
XJIOPHOH KHCJIOT; CEpHUCTON U CEPHOM KUCIIOT; a30THCTON M a30THOM kucioT. 11. CoiicTBa COJISIHOM, cepHOit
(pa3baBneHHOI) M YKCYCHOHM KUcHOT. 12. B3aumoaelictBue ruapokcua HaTpus ¢ coisiMu (cynbpaTom mean (11)
u xuopugom ammonusi). 13. Pasnoxenume rumpoxcuma meau (I1). TlomydeHue rumpokcuia aafOMUHHS H
n3y4yeHHe ero aM(pOTEPHBIX CBOMCTB.

Ilpakmuueckaa paooma Nel «Ilonyuenue, codoupanue u pacno3naganue 2a306 U U3yueHue Ux
ceolicmen

Ilpaxmuueckan padboma Ne5 Pewienue 3kcnepumenmaibHuix 3a0a4 o HEOPZAHUYECKOU XUMUU

Ilpakmuueckas paboma Ne6 Pewenue sxcnepumenmanpupix 3a0ai no 0p2aHUYecKoOll Xumuu

Ilpakmuueckaa paboma Ne7 T'enemuueckana c6a3v Medcody Kiaccamu OpP2AHUYECKUX U
HeOpP2aHuYecKux cOeOUHeH Ul

Konmponvnaa paooma Ned «Bewyecmea u ux céouicmea.

Tema 5. «Xumunueckuii mpakTukym» (124.) pacnpeesieHbl 10 TeMaM.

[Ipaktnueckas padora Nel «Ilomyuenue, cobnpanue u pacro3HaBaHUeE ra30B U U3yUYEHUE UX CBOWCTBY

[Ipaktuueckas padora Ne2 «CKopoCTh XUMUYECKHX PEAKIUH, XUMUYECKOE PABHOBECHEY

[IpakTnueckas padora Ne3 «CpaBHeHHE CBOMCTB HEOPTaHUYECKUX U OPTAaHUYECKHUX COEAMHEHUI

[IpakTuueckas padora Ne4 Pemenne skcriepuMeHTAIBHBIX 3aa4 10 TeMe: «l uaponms»

[IpakTtuueckas padora Ne5 Pemienue skcriepuMeHTAIBHBIX 33]1a4 110 HEOPTaHMUECKONH XUMHUHU

[IpakTiueckas padora Ne6 Perenne skCiepuMEHTAIBHBIX 32144 110 OPTaHNYECKON XUMHH

[paktuueckas pabora Ne7 ['eHeTHdeckas CBS3b MEXKAY KiaccaMH OPraHHMYECKHX W HEOPTraHHMYECKHX
COEIMHEHUN

[Tpaktrueckast padora Ne8 «Ilomumepsr» (B Teme: «CTpOCHHE BEIIECTB)

Tema 6. Xumus u o6mectBo (16 4.)

Xumuss u npouzeoocmeo. XuUMHUECKasl MPOMBIILICHHOCTh U XUMHUYeckue TexHojoruu. Ceipbe s
XUMHYECKOH TMPOMBIIUICHHOCTH. BoJa B XUMHUYECKOHW MPOMBIIUICHHOCTH. DHEPrus Uil XHMHYIECKOTO
MPOU3BOACTBA. HayuHble MPUHIMITBI XUMHYECKOTO MPOU3BOJACTBA. 3alllTa OKPYXKAIOIICH Cpeasl M OXpaHa



TpyJa TpU XUMHYECKOM Tpou3BojcTBe. OCHOBHBIC CTaguM XWMHUYECKOTO Tpou3BojcTBa. CpaBHEHUE
MTPOM3BOICTBA aMMHUaKa ¥ METaHOJIA.

Xumus cenvckoe xo3aiicmeo. XUAMH3ALMS CEJIBCKOIO XO03SIICTBA U €€ HAlpaBJICHUs. PacTeHus U MoyYBa,
rouyBeHHBIA Toriomaronuii komrmieke (IIIK). Yaobperws m mx ximaccudukanus. XUMHUYIECKHE CPEICTBA
3alUThl pacTeHuil. OTpHIATENbHBIC MOCICACTBHIS MPUMEHEHHS MECTHIMIOB ¥ O00oph0a ¢ HUMU. XUMH3AIHS
YKUBOTHOBO/ICTBA.

Xumus u sxonocus.  XAMUYECKOE 3arps3HEHHE OKpyxkaromed cpensl. OxpaHa Ttuapocdepbl OT
XUMHUYECKOro 3arpsisHeHms. OxpaHa TOYBBI OT XHMHYECKOro 3arpsisHeHus. OxpaHa arMmocgepbl OT
XUMHYECKOT0 3arpsi3HeHus. OxpaHa (opsl ¥ (hayHBI OT XUMHUYECKOTO 3arpsi3HEHHS. BHOTEXHOJIOTHsI U TeHHAs
WHXEHEPHSI.

Xumusi u noeceoHnesHasi JicusHv uvenogexq. JlomamHsas anteka. Morwmue W YUCTSINUE CPEICTBA.
CpencrBa 00oprOBI ¢ OBITOBBIMA HaceKOMBIMU. CpejicTBa JIMYHON TMTHUCHBI U KOCMETHKU. XUMHS U TUIIA.
MapkupoBKa YIaKOBOK MHIIEBBIX U THTUEHHYECKHUX MPOIYKTOB M YMEHHE MX YUTATh. DKOJOTHS JKIITUIIA.
XuMUS ¥ TEHETHKA YeTTOBeKa.

JemoHcTpanmmu. Mojenu TNPOU3BOJCTBA CEPHOM KHUCIOTHI W amMmuaka. Koiutekius ymoOpeHwid u
necTUruIoB. OOpasibl CPeICTB OBITOBOM XUMHUU U JICKAPCTBEHHBIX MMPENapaToB.

JlaGopaTopHble onbIThl. 14. O3HakoMJeHWE C KOJUIEKIMEeH yaoOpeHwil w mecTurumoB. 15.
O3nakoMmiieHue ¢ 00pa3naMu cpelicTB OBITOBOM XUMHH M JICKAPCTBEHHBIX MPENapaToB, U3yUYeHHE HHCTPYKIUHA K
HHUM II0 IIPaBUJIBHOMY U 6C3OHaCHOMy IMPUMCHCHHUIO.

0O0600menne Kypca oduieil xumun (pe3epBHOE BpeMs — 7 4acoB)



Y4eOHO-TeMaTH4YeCKHUI IU1aH Mo xuMuM 11 kiaace (mpouibHbINA YPOBEHb)
(4 yaca B Henemo0. Beero 136 yacoB)

Koua-Bo | ®opMbI KOHTPOJIS
Tema
yacoB | 3aver | K/p | n/p
1. Crpoenue aToma. 13 1
2. Ctpoenue BeuiecTBa. [lucnepcHbie CUCTEMBI. 19 1 2
3. XuMuueckue peakium. 29 1 2
4. BeniecTsa U UX CBOWCTBA. 40 2 1 4
5. XuMmuueckuii MpakTHKYM (pacrpeeneHbl mo TemaM) rn/p 1-8 12
6. Xwumus u obrectBo. (164.) 16
PesepBHOE Bpemst 7
Bcero 136 2 4 8

Hcnoasdyemsbrii YMK:

1. Tabpuensan O. C. Xumus. 11 xnacc. YriyOnennslii yposens: yueOHuk/ O.C. 'abpuensn, U.I.
Octpoymos, C.1O. ITonomapeB — 2-¢ u3., crepeoTu. - M.: [Ipoda, 2014.

2. [Tabpuensn O.C. Tlporpamma kypca xumuu st 10 — 11 kiaccoB 061meoOpa3zoBaTeNbHbBIX
yupexaenui, - M.: [Ipoda, -2013 r.;

Konmponwvusie padomul Ilpakmuueckue pabomut
Nel «Cmpoenue amomay. Nel «llonyuenue, cobupanue u pacnosHasanue 2a308 U U3yYyeHue ux
Ne2 «Cmpoenue geugecmey. ceoticmey
Ne3 «Xumuueckue peakyuuy. Ne2 «Cropocmob xumuyeckux peakyuti, Xumuieckoe pasHosecuey
Ned «Bewecmea u ux ceoticmea. Ne3  «CpagHnenue  ceolicmgé HeOp2AHUYECKUX U  OP2AHUYECKUX
COeOUHeHULLY

Ned  Pewenue sxcnepumenmanvuvix 3a0ay no meme: «I uoponusz»

Ne5  Pewenue sxcnhepumenmanbHbix 3a0ai N0 HeOp2aHUYecKOU Xumuu
Ne6  Pewenue sxcnepumenmanbhsix 3a0a4 o 0peaHutecKou Xumuu
Ne7  I'enemuueckas c6436 MedcOy KIACCaAMU —OP2AHUYECKUX U
Heop2aHuyecKux coeOuHeHull

No§ «Pacno3znasanue niacmmacc u 60J10KOH»

Jlabopamopnsie onvimot no xumuu 11 knacc (npogpunwvnutii yposens)

1. Ceoticmesa 2udpoxcudo8 siemeHmos 3-20 nepuood.

2. O3naxomaeHue ¢ 00pazyamu opeaHuiecKux U Heop2aHuiecKux noaumepos.

3.Ilonyuenue Kuciopooa pasioxiceruem nepokcuod 6000pooa U NEPMAHAHAMA KAUS.

4.Peaxyuu, uoywue c obpazosanuem o0caoka, 2asd, 600bl O/ HEOP2AHUHEeCKUX U OP2aHUHeCKUX KUCJIOM.
5. Ucnonvzosanue unouxamopHuou dymaeu 0ns onpedenenusi pH cuionvl, Jceny0ounHozo coxa u opyeux cokos
Op2aHU3Ma YeloseKa.

6.Paznuunvie cnyuau eudpoausa conel.

7.03naxomaenue ¢ obpazyamu npeocmagumereti pa3HbiX KIACCO8 HeOP2AHUYECKUX 8elyecs.

8. O3naxomnenue c obpazyamu npedcmasumenetl pazHbix KIACCO8 OP2AHUYECKUX BeUeCM.

9. O3uaxomnenue c Koiiexyuet pyo.

10. Cpasnenue ceoticme KpeMHUesoll, Gochophotl, cepHOll U XAOPHOU KUCIONM, CEPHUCIOU U CePHOU KUCTIOM,
a30mucmou u ad30MmHou KUCLOM.

11. Ceoticmea consnoli, cepnoll (pazdagieHHou) u yKCyCcHOU KUCIom.

12. Bzaumooeiicmsue eudpoxcuoa Hampusl ¢ consimu (cynvgpamom meou (I1) u xnopudom ammonus).

13. Pasnoowcenue euopokcuoa meou (Il). Ionyuenue udpoxcuda amomunus u uzydenue e2o am@omepHbix
ceotcma.

14. O3naxomnenue c Konrexyuell y0oopeHuii u necmuyioos.

15. Osnaxomnenue ¢ obpasyamu cpeocme ObIMOBOU XUMUU U JIEKAPCMBEHHLIX NPenapamos, usyyeHue
UHCIMPYKYULL K HUM 110 NPABUTLHOMY U De30NACHOMY NPUMEHEHUIO.




TpedoBanus kK ypoBHIO moArorosku odyyaromuxcs 10-11 xkiaaccon

B pe3ynemame uzyuenun xumuu na npouavHom ypoeHe yueHuK 001x4cen

3HATH/TIOHUMAThH

»  ponv Xumuu 6 ecmecmeo3sHaHuu, e¢ CBsI3b C JPYTMMH CCTECTBCHHBIMHM HAayKaMH, 3HAYCHUE B JKHA3HU
COBPEMEHHOTO O0IIEeCTRa,;

> sadicHelimue XumuuecKue HOHAMUSL. BEUIECTBO, XMMHUUYECKHU JIIEMEHT, aTOM, MOJEKyja, Macca aTrOMOB MU
MOJICKYJ, WOH, pajHKall, aUIOTPOIHs, HYKJHIBI W HW30TOINBI, aTOMHBIC S-, pP-, d-, f-opOwranm, Xxummueckas CBsI3b,
AEKTPOOTPHUIIATEIFHOCT, BAJIEHTHOCTD, CTEIICHb OKUCICHUS, THOpUAN3ANus OpOWTaNel, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl, MOJIb, MOJIIpHAs Macca, MOJIIPHBI 00BeM, BEIIeCTBA MOJIEKYISIPHOTO W HEMOJICKYISIPHOTO CTPOCHHS,
KOMIUICKCHBIC COENMHCHHUS, TUCIIEPCHBIC CHCTEMBI, HCTUHHBIC PACTBOPHI, SJIEKTPOIUTHYCCKAS JAUCCOLUAINSA, KUCIOTHO-
OCHOBHBIE PEaKIMM B BOJIHBIX PacTBOpax, TMIPOJIN3, OKUCIEHHWE U BOCCTAHOBJICHHE, JJIEKTPOJIU3, CKOPOCTh XUMHUUECKON
peakIMy, MEXaHW3M PEaKIMU, KaTaju3, TCIUIOBOM 3()(EeKT peakiuu, SHTANbMHUA, TEIUIOTa O0pa3OBaHUs, YHTPOIUS,
XMMHUYECKOC pABHOBECHE, KOHCTAaHTAa pPAaBHOBECHS, VYIJICPOJHBIA CKeJeT, (YHKIMOHAIbHAS TPYIIa, TOMOJIOTHS,
CTPYKTYpPHasT M NPOCTPAHCTBCHHAS W30MEpPHUs, WHAYKTUBHBIH M Me30MepHBIA 3((dekTsl, 3nekTpodui, HykiIeodw,
OCHOBHBIE THIIbI PEAKLIUN B HEOPTAaHUYECKOM 1 OpraHNUeCKON XUMUU;

»  OCHOGHBle 3AKOHbI Xumuu: 3aKOH COXPAHCHHS MAacChl BEIICCTB, MEPUOAMYCCKHUI 3aKOH, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraJpo, 3aK0oH ['ecca, 3aKOH JEHCTBYIOIUX MAacC B KHHETUKE U TEPMOJANHAMUKE;

»  0CHOGHblIE meopuu Xumuu. CTPOCHHUS aTOMA, XUMHUUYECKOH CBS3M, JCKTPOTUTUYECKON AUCCOIMAIINU, KHCIOT U
OCHOBaHHHU, CTPOCHHS OPTaHWYECKHX COCIMHCHHH (BKIIFOYAs CTEPEOXHMHIO), XUMHUYECKYI0 KHHETHKY M XUMHYCCKYIO
TePMOANHAMUKY;

»  Kuaccuuxauuro u HOMeHKIamypy HEOPraHMIECKUX U OPTaHHMIECKUX COCTUHEHHIA;

»  npupooHvle uCMOYHUKU YTICBOIOPOIOB U CIIOCOOBI UX MEPEpadbOTKHy;

> eewiecmea u Mamepuaivl, WIUPOKO UCHOIb3YeMble 6 NPAKMUKE. OCHOBHBIC METAJIBI U CIUIAaBHI, TpaduT, KBapII,
CTCKJIO, ICMCHT, MI/IHepaJ'H)HI)Ie y,u06peH1/m, MI/IHepaJ'IbHI:-Ie nu OpFaHI/I‘IeCKI/Ie KHUCJIOTHI, ICJIIOYH, aMMHaAK, yFﬂeBO}lOpO}lLI,
(deHOI, aHWITHUH, METAHOJI, dTAHOJI, ITUICHTJIUKOJIb, TIIAIEPUH, (hopMabaeru, aleTaabIerul, alleToH, TJII0K03a, caxaposa,
KanMaﬂ, KJI€TyaTKa, aMHHOKHCJIOThI, 66J’IKI/I, I/ICKyCCTBeHHI)Ie BOJIOKHA, KayquH, I1acTMaccChl, )KI/IpI)I, MbLJIa 1 MOKIIIHUEC
CpenCcTBa;

yMeThb

»  Ha3zbleamp V3yUCHHBIC BEIIECTBA [0 «TPUBHATIBHOW)» U MEXIYHAPOIHOU HOMEHKIIATYPaM;

»  onpedensamsp. BaJCHTHOCTh U CTENCHb OKUCIICHUS XMMHUYECKHX AJIEMEHTOB, 3apsij HOHA, TUI XUMHYECKOH CBSI3H,
MIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ, THUIl KPUCTANIMYECKOW pELIETKH, XapakTep CcpeAbl B BOAHBIX pacTBOpax,
OKHUCITUTENh ¥ BOCCTAHOBUTEIh, HAMIPABICHHE CMEIICHUS PABHOBECHUS O] BIMSHUEM Pa3IMIHBIX (DAKTOPOB, H30MEPHl U
TOMOJIOTH, MPUHAIJIEKHOCTh BEIIECTB K PA3IHYHBIM KJaccaM OpPraHMYECKHX COSAMHEHHMH, XapaKTep B3aUMHOIO BIMSHUSA
aTOMOB B MOJIEKYJIaX, TUIIbl pEaKIMil B HEOPTaHUYECKON U OPraHUYeCKON XUMUU;

»  xapaxmepu3zoeams’ S-, P- 1 0-3JEMEHTHI 10 MX MOJOKCHUIO B epruoanyeckoii cucreme J[.M.Menneneesa; obuine
XMMHUYECKHE CBOMCTBAa METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCAMHEHH; CTpOEHHE U CBOICTBa
OpraHMYeCcKUuX COEAMHEHHU (YrIIeBOJAOPOJIOB, CIUPTOB, (PEHOJIOB, alIbIETHIOB U KETOHOB, KAPOOHOBBIX KHUCJIOT, aMHHOB,
aMUHOKHCIIOT U YTJIEBOJIOB);

»  00bACHAMD. 3aBUCUMOCTh CBONCTB XHMMHYECKOrO 3JIEMEHTa W OOpPa30BAHHBIX MM BEIIECTB OT IMOJOXKEHHS B
nepuoguueckot cucreme .M. MenzaeneeBa; 3aBUCUMOCTb CBOMCTB HEOPIaHUYECKUX BELIECTB OT UX COCTABA U CTPOEHUS;
MPUPOAY M CHOCOOBI 00pa3oBaHHS XHMHYECKOH CBS3M; 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMHd OT Pa3IHIHBIX
(hakTOPOB, PEAKIIMOHHOHN CIIOCOOHOCTH OPTaHIMYECKUX COSAMHEHHUHA OT CTPOCHUS X MOJICKYIT;

»  GbINOJIHAMb XUMUYECKUI IKCREPUMEHm TI0: PACIIO3HABAHUIO BAXKHEUIIMX HEOPraHUYECKHUX W OPraHUYeCKUX
BEIIECTB; MOIY4YEHHIO KOHKPETHBIX BEIIECTB, OTHOCAIIMXCS K U3Y4YEHHBIM KJIaccaM COEIMHEHU;

»  npoeooump pacueThl N0 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM peaKilnii;

»  ocywjecmennames CaMOCTOSATENbHbIM NOUCK XMMUUECKON MH(GOPMAIMU C UCIIOJIb30BAHUEM Pa3JInYHBIX HCTOYHHKOB
(cTIpaBOYHBIX, HAy4YHBIX W HAYYHO-TIONMYJIAPHBIX M3JaHUH, KOMIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHeTa);
HCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOIOTUH sl 00paboTKM W mepenayn MHPOPMALMN U ee MPEACTABICHUS B Pa3IMIHBIX
¢bopmax;

HCIOJIb30BAaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUA B IPAKTHYECKOM eI TeILHOCTH U MOBCEAHEBHOM KU3HU IS

»  TNOHMMaHHs T[JO0ANbHBIX TMPOOJEM, CTOSIIUX IMepe]] 4YeIOBEYECTBOM: OKOJOTHUECKHX, HSHEPreTHYECKUX U
CBHIPBEBBIX;

»  OObBSCHEHUs] XUMUUECKHX SBJICHUH, IPOUCXOISIINX B IPHPO/IE, OBITY U HA MIPOU3BOJICTBE;

»  DKOJIOTHYECKH I'PAMOTHOTO MMOBEJICHUSI B OKPYKaIOIIeH cpeie;

>  OLEHKH BIMSHHMS XUMHYECKOTO 3arps3HEHHs OKPYKAlolleid cpelbl Ha OpPraHuM3M 4YeJoBeKa W JPyrue JKHUBbIC
Opra’Hu3MBbl;

»  Oe3omacHOU pabOTHI C BELIECTBAMH B JJabOpaTOpuH, OBITY U Ha IPOU3BOJICTBE;

> ONPCACIICHUA BO3MOXHOCTH IPOTECKAHUA XHUMHYCCKUX l'lpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCJIOBHUAX U OLCHKH HX
TOCIIC/ICTBHU;

»  pacro3HaBaHUs U UACHTH()UKAIMU BaXXHEHIITNX BEIIECTB U MATEPHAJIOB;

»  OLIEHKH KauecTBa MUTHEBOM BOJIBI M OTAEIbHBIX MHUIIEBBIX TPOIYKTOB;

»  KPUTHYECKOM OLEHKH JOCTOBEPHOCTH XMMHUUECKON HHPOPMAIIUH, TOCTYMAIOIIEH U3 PA3IMIHBIX HCTOUHHUKOB.



JIMYHOCTHBIE, METATIPE/IMETHBIE U IIPEJMETHBIE PE3YJIBTATbBI
OCBOEHUs COAEPKAHUSA KYPCA 10-11 KJIACCA

HestenbHocTh yunuTenss B 00yuenun xumud B 10-11 kimaccax no/pkHa ObITH HalpaBiIieHA Ha JTOCTHIKCHHE
00yUaIOIIIMICS CIETYIOIINX JIULHOCHHBIX Pe3Y1bHamos.

1) B yennocmuo-opuenmayuoHHol cghepe - TyBCTBO TOPAOCTH 32 POCCHUICKYIO XHMHYECKYIO HAyKy,
TYMaHU3M, OTHOIIIEHHE K TPYAY, [eJeyCTPEeMIEHHOCTb;

2) B mpyoosoli cghepe - TOTOBHOCTb K OCO3HAHHOMY BBIOOpY MJalibHEHmIeli o00pa3oBaTeNbHOW W
pohecCHOHaIbHON TPASKTOPHH;

3) B no3HagamenvHOU (KOZHUMUBHOU, UHMELLEKMYAIbHOU) c@epe - yMEHHE YIIPaBIATH CBOEH
MMO3HABATENHFHOM JeSITETFHOCTHIO.

Memanpeomemusimu pe3yivmamamu OCBOSHUS BBITYCKHUKAMH CPEIHEH IIKOIBI MPOTPaMMBI TI0 XUMUN
SIBIISTFOTCS:

1) ncrionmp30BaHNE YMEHHWI M HABBIKOB PA3NMYHBIX BHUIOB MO3HABATEIHHOW NESITENHLHOCTH, PUMEHEHHE
OCHOBHBIX METOJIOB TIO3HAaHUS (CHUCTEMHO-WH(OPMAIIMOHHBIA aHadN3, MOJENWPOBAaHWE) IS HW3YyYeHUs
Pa3INYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTENBHOCTH;

2) UCTIOIh30BAHNE OCHOBHBIX MHTEIEKTYaIbHBIX OTepaluii: (JopMyITUpOBaHUE THIIOTE3, aHAIIN3 M CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3alINs, BBIABICHUE TPHYNHHO-CIICICTBEHHBIX CBA3EH, TIONCK aHAIOTOB;

3) yMeHHe TeHEepUPOBATh UJICH U OINPEIENISATh CPECTBA, HEOOXOAMMBIE JIJIS HX PeaTH3aIlHi;

4) yMeHre OTnpeneNaTh LeJd U 3a/1a4d JesITeIbHOCTH, BBIOMPATh CPEICTBA PEATHU3AINH LIeJIH ¥ IPUMEHSTh
WX Ha IPAKTHUKE;

5) HKCHONb30BaHHWE pPAa3NUYHBIX WCTOYHUKOB ISl IMONYYSHHS XUMHYECKOH HWHQOpMAaH, MTOHUMaHHE
3aBUCUMOCTH COJICp>KaHUsI U (OPMBI MIPeCTaBICHUS] HHPOPMAIIUHU OT LIeJIe KOMMYHHKAIIUU U aJipecara.

B obGnactu npeomemmuwvix pesynvmamos WM3ydeHUE XUMHUHM TIPEAOCTABISIET YYCHHKY BO3MOXXHOCTH Ha
CTYIIEHH CpeaHero (TOJIHOI0) 00IIEero 00pa3oBaHus HAyUUThCS:

1) B nosnasamenvholi chepe:

a) 1aBaTh ONPEACTICHUS H3YUCHHBIM TTOHSITHSIM;

0) onMCHIBaTh AEMOHCTPAIIMOHHBIE H CAMOCTOSATENILHO MTPOBEACHHBIE IKCTIEPUMEHTHI, HCIIOJB3Ys JUIsI TOTO
€CTECTBEHHBIN (PyCCKUil, POAHOI) A3BIK U S3bIK XUMUH;

B) OIMCHIBATh W pa3iNMyarTbh HW3yYCHHBIE KIACChl HEOPTaHMYECKHMX M OpPraHWYeCKUX COCTMHEHHIA,
XHUMHUYECKUE PEaKIINH;

T') KJIaCCU(PHUINPOBATH U3yUCHHbBIE OOBEKTHI U SIBIICHHUS

1) HaONIOAaTh JIEMOHCTPHPYEMBbIE U CaMOCTOSTENIHLHO IPOBOJMMBIC OIBITH, XUMHUYECKHE DPEaKIUH,
MIPOTEKAIOIIHE B IPUPOJIE U B OBITY;

€) JenaTtbh BBIBOJABI M YMO3AKIIOUYECHUS W3 HAONIOJNEHHH, HM3YYEHHBIX XHMHUYECKHUX 3aKOHOMEPHOCTEH,
MPOTHO3MPOBATH CBOMCTBA HEN3YUEHHBIX BEIIECTB 10 aHAIOTHUU CO CBOMCTBAMH W3yUYCHHBIX;

) CTPYKTYpUPOBaTh M3YUCHHBIH MaTepHal;

3) MHTEPIIPETUPOBATH XUMHUYECKYIO HH()OPMAIINIO, TIOJYYCHHYIO U3 APYTHX HCTOYHHUKOB;

M) ONHCBHIBATH CTPOCHHE AaTOMOB OJJeMeHTOB [-IV mepHomoB ¢ WCIONB30BAHUEM AJIEKTPOHHBIX
KOH(UTYypanuii aTOMOB;

K) MOJEIMPOBATh CTPOEHHE TMPOCTEHIINX MOJEKY]l HEOPraHMYEeCKUX W OpPTaHWYECKUX BEIIECTB,
KPHUCTAILIOB;

2) B YeHHOCMHO-OPUEHMAYUOHHOU Cc¢hepe: aHATU3UPOBATh U OLEHUBATH IMOCIEACTBUS JUISI OKPYKAIOIICH
cpeabl OBITOBOM 1 MPOU3BOICTBEHHOM AEATEIILHOCTH YEJIOBEKA, CBA3aHHOMN C MepepadOTKON BEILECTB;

3) B mpy0osoii cghepe.; MPOBOAUTH XUMUUECKUHN SKCTIEPUMEHT;

4) B cghepe ghusuueckou Kyromypwl: OKa3blBaTh MEPBYIO TOMOIIL MPH OTPABICHUSIX, 0XKOTaX M APYTHX
TpaBMax, CBSI3aHHBIX C BEUIECTBAMH U JIAOOPATOPHBIM 000PYI0BAaHUEM.



Y4yeOHO-MeTOAUYECKHIT KOMILIEKT

CranmapTt cpenHero o61mero oopazoBanusi Mo XuMuu (IpoUIbHBIN YPOBEHB)

[Tpumepnas mporpamMma cpegHero o0miero 00pa3oBaHus MO XUMUH (IPOGHIBHBIA YPOBEHB)

Jluaus y4eOHO-METOAMYECKUX KOMILIEKCOB mo xumuu st 7—11 kmaccoB O. C. I'abpuensna u
ap. Xumus. 10-11 kmaccel. Paboune nporpammel /Coct. T. [I. TamOypuesa, - M.: [Ipoda, -2013 r.;

INabpuensu O. C. Xumus. 10 kmacc. YrayOnenusiii ypoBenb: yueonuk/ O.C. I'abpuensn, U.T.
Octpoymos, C.1O. ITonomapeB — 2-¢ u3., ctepeoTu. - M.: [Ipoda, 2014.

lNabpuensu O. C. Xumus. 11 kmacc. YraoyOnennsiii ypoBenb: yueOnuk/ O.C. I'abpuensn, U.T.
Octpoymos, C.1O. ITonomapeB — 2-¢ u3., ctepeoTu. - M.: [Ipoda, 2014.

lNabpuensa O.C. [IIporpamma kypca xumum aig 8 — 11 kimaccoB o6mieoOpa3oBaTeIbHbIX
yupexaenuii, - M.: Ipocda, -2011 r.;

Xumus. 8-11 kmaccel: padoune mporpammel 1o yueonnkam O.C. ['abpuensna/ aBt.-coct. I'.1.
Macnaxosa, H.B. Cadponos. — Boarorpan: «YUUTEJIby, 2016. — 203 c.;

Konctpykrop pabouux nporpamm. Xumus 8-11 kmaccel. Paboune mporpamMmsl 1o ydeOHHKaM
O.C. T'abpuensna: m3narensctBo «YUUTEJIby, 2014 r.;

Enunblii rocymapcTBeHHBIH 3Kk3aMeH. KOHTpoibHBIE H3MEpUTEIbHBIE MaTepUallbl. XUMUS —
2015-2016 y4eOHsIii TOA

Kypnan «Xumus B MIKOJIE»

Opranuzanus Hay4yHO-HMCCJIEI0BATENbCKOW JIEATENbHOCTH ywammxcsi Merton. mnocobue. —
Tam60B: TOUIIKPO, 2006

DnexTpoHHBIH yaeOHUK «O0rmmas xumus», CD -aucku.

NuTepHer-pecypcehl.

http://chem.reshuege.ru/ - Pemry EI'D mo xumun. OOpa3oBaTe/ibHbIA MOPTAT IS TOATOTOBKH K
JK3aMeHaM

http://www.edu.ru/ - denepanbhblii mopran «Poccuiickoe 00pa3oBaHue»

http://window.edu.ru/ - EnmHoe 0KHO AOCTyNa K 00pa3oBaTebHBIM pecypcam

http://school-collection.edu.ru/ - Eaunas xoyuekius iuppoBsIX 00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/ - ®enepanpHblil HEHTP HHPOPMAIIIOHHO-00PAa30BaTEIBHBIX PECYPCOB

XUMUYECKUE PEAKTUBBI M MaTEPHAITBI

XuMmudeckas abopaTopHas Mocy/ia, anmnapaTsl ¥ IpUOOpHI

HarypanbHbie 00beKTHI

Monenu, yueOHbIe TOCOOMS Ha MTeYaTHONH OCHOBE

TexHU4YecKue cpeacTBa 00yICHHS
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