MyHununaipbHOe Ka3éHHOE 00I1e00pa30BaTeIbHOE YUPEIKICHHUE
«KpacHosipckasi CpeTHsIsI KO
YepHBIIITKOBCKOTO MYHHUITUTIAIBHOTO pailoHa
Bonrorpasckoii o6inactu

PABOYAJS ITPOT'PAMMA
npeaMera « XMMUsD»
10 — 11 kiacce

2021r.



CTtpykTypa padoueii nporpaMmmMbl

1. TTosicuuTenbHas 3anKCKa.

2. ConepxaHue NporpaMMBbl.

3. KanengapHo-TemMaTuueckoe IiaHupoBaHue.

4. TpebGoBaHMs K YPOBHIO MTOJTOTOBKH YYaIIUXCS.

5. Peanu3anyst HallMOHANIBHBIX, PETMOHAIIBHBIX U 3THOKYJIBTYPHBIX OCOOCHHOCTEH.
6. XapakTepucTuka KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEPHAIIOB.

7. YueOHO-MeTOAMYeCcKOe 00eCTICUCHHE MTPeaMETa.



MHNOACHUTEJBbHAS 3AIINCKA

PabGouast mporpamma ydeOHOTO mpenMera «XUMHUS» SIBISETCS COCTAaBHOM YacThIO
o0pa3oBaTenbHOI porpamMmbl 001e00pa3oBaTeNbHOM opranu3anuu. OHa MpU3BaHa 00ECIICUYUTh
rapaHTUU B MOJIYYEHUHU YYaLIUMUCS 00s3aTEIbHOIO MHUHHUMYyMa COJIEp>KaHHs OOpa3oBaHHs B
COOTBETCTBUH C (hefepaibHbIM KOMIIOHEHTOM T'OCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
(ITpukaz MunucrepcTBa obpazoBanust U Hayku Poccuiickoit @enepanuu ot 05.03.2004 r.
Nel089) u cienrpuKoit MECTHBIX YCIOBHH.

PaGouass mporpamma Mo XHMMHU COCTaBJ€Ha Ha OCHOBE (elepallbHOr0 KOMIIOHEHTa
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOI'O OOIIEro o0pa3oBaHHs Ha 0a30BOM
ypOBHE U MporpaMMbl aBTopckoro kypca xumun O.C. I'aGpuensina «I[Iporpamma kypca Xumuu
s 8-11 ximaccoB 0011e00pa30BaTEIbHBIX YUPEKIACHUN.

[Iporpamma mo xumuu s 10—11 knaccoB o01eo0pa3oBaTebHBIX yUeOHBIX 3aBEICHUN
SBIISICTCS JIOTUYECKUM MPOJOJDKEHHEM aBTOPCKOTO Kypca Ui OCHOBHOM mIKoubl. [TosToMy ona
pa3paboTaHa c omnopoil Ha Kypc xumuu 8— 9 kiacca. Pesynbrarom 3TOro sIBUJIOCH TO, UTO
HEKOTOpbIe,  IMPEUMYIIECTBEHHO  TEOPETHYECKHE, TEMBI OCHOBHOIO  Kypca  XUMHH
paccMaTpUBAIOTCS CHOBA, HO Y€ Ha 0oJiee BBHICOKOM, PACIIMPEHHOM U YIIyOJIEHHOM YPOBHE.
ABTOp J€/1aeT 3TO OCO3HAHHO JJIs1 (POPMUPOBAHUS €AMHOM IIEJIOCTHOM XMMUYECKOW KapTHUHBI
Mupa 1 a7 o0ecreyeHus MPeeMCTBEHHOCTH MEX/1y OCHOBHOM UM CTapIlIei CTynmeHsIMH 00y4eHus
B 00111€00pa30BaTEebHBIX YICOHBIX 3aBEICHUIX.

PaGouas mporpamma KOHKPETU3HUPYET COJAEpKaHUE MPEAMETHBIX TEM 00pa30BaTEIbHOrO
CTaHjapTa M JaeT paclpezesieHue yuyeOHbIX 4acoB IO pasjenaMm Kypca. Pabouas mporpamma
BBITIOJTHSIET JIB€ OCHOBHBIE (DYHKIIUU.

WNudopmannoHHO-MeTOInYeCKast byHKIMSA TI03BOJISIET BCEM Y4aCTHHUKAM
00pa3oBaTeNbHbIX OTHOIIEGHUN TMOJIYYUTh MPEICTaBICHHE O UENIX, COACPKAHHH, OOIIei
cTpaTeruu 0Oy4YeHHsI, BOCIUTAHUS M PAa3BUTUSI OOYUYAIOUIMXCS CPEICTBAMU JAHHOTO Y4eOHOTO
npeaMera. OpraHu3alMOHHO-TIIAHUPYIOIIas (DYHKIMS MpeaycMaTpuBaeT BBIJICICHHUE ATAloB
o0y4YeHHsl, CTPYKTypUpOBaHHE y4eOHOTOo Marepuajia, OIpPENEeJICHHE €ro KOJMYECTBEHHBIX H
KaueCTBEHHBIX XapaKTEPUCTUK HAa KaXKIOM M3 JITAloOB, B TOM YHUCJIE AJS COJEPKATEIbHOIO
HAITOJTHEHUS POMEKYTOYHOH aTTeCTAIIMN 00YJaIOIIHXCSl.

CtpykTypa padoueii mporpaMMbl BKJIIOYAET CJIeAYIOIIMe pa3jiebl:
-TIOSICHUTENIbHAS 3aIHCKa;

-coJiepKaHKe IPOrpaMMbl yueOHOTO Kypea;

-KaJIeH/ITapHO-TEMaTHYECKOE TNITAHNPOBAHUE;

-Tpe0OBaHMUs K YPOBHIO OJATOTOBKH yJalluXcs;

-peanu3aiys HallHOHABHBIX, PETHOHABHBIX U 3THOKYJIBTYPHBIX 0COOCHHOCTEIH;
-XapaKTEePUCTHKA KOHTPOIHHO-U3MEPUTEIHHBIX MAaTEPHAJIOB;
-y4eOHO-METOANYECKOE 00ECTICUCHHE MTPeaMETA.

Kypc ueTko menurtcs Ha ABE YacTH, COOTBETCTBEHHO IojlaM OOYYEHHs: OpPraHMYECKYIO
(10 xmacc) u oburyro xumuio (11 kmacc). Oprannueckas xuMus paccmarpubaetcs B 10 kiacce u
CTPOMUTCS C YYETOM 3HAaHUM, MOJTYYEHHBIX YYallUMHCA B OCHOBHOW mikoje. ITostomy ee
W3y4YCHUE HAUYMHAETCSd C TOBTOPEHHMS BAXXKHEWIIMX TOHATHUH OpPraHUYECKOM XHMUHU,
pPacCMOTPEHHBIX B OCHOBHOM mIKoJie. [Ipu pazpaboTke 3T0i TeMbl aBTOP UCXOUI HE CTOJBKO M3
COOCTBEHHOTO Kypca, CO3IaHHOTO WM JUIS OCHOBHOHM TWIKOJBI, CKOJNIBKO W3 TpeOOBaHHS
0053aTeIbBHOT0  MHHMMYyMa COZEp)KaHUS 00pa3oBaTeNbHBIX IPOTPaMM, YTBEP)KICHHOTO
MunucrepcTBoM oOpa3zoBanus Poccuiickoit deneparumu.

[TonydeHHbIE B MEPBBIX TeMaxX TEOPETUYECKHE 3HAHUS YUALIUXCS 3aTE€M 3aKPEIUIIIOTCS U
pa3BUBAIOTCS HAa OOraToM (PaKTHYECKOM MaTepHalle XMMUHU KIaCCOB OPTaHHMYECKUX COCTUHECHNUH,
KOTOPbIE PAacCMaTPHUBAIOTCS B MOPSAKE YCIOXKHEHHUS OT Oojiee MPOCTHIX (YIJIEBOAOPOIOB) IO
Haubosee CIOXKHBIX — OuomonuMepoB. Takoe NOCTPOEHHE Kypca TIO3BOJSET YCHIMTH
JEAYKTUBHBIN MOJIXO0/ K U3YYSHHIO OPTaHUYECKOW XHUMHUH.

Kypc oOmieit xumun usydaercs B 11 kjacce um CTaBUT CBOeW 3ajauell MHTETPALUIO 3HAHUMN

yqamuxcs 1mo HeOpraHI/I‘-ICCKOﬁ u OpFaHquCKOﬁ XUMHHU Ha CaMOM BBICOKOM YPOBHC



0011e00pa30BaTeIbHON MIKOJBI C 1eNbi0 (POPMUPOBAHUS Y HUX €AMHON XUMHYECKON KapTUHBI
Mupa. Benymas uaes kypca — €IMHCTBO HEOPraHUYECKOM M OPraHMYECKON XMMHUHU Ha OCHOBE
OOITHOCTH WX TIOHATHH, 3aKOHOB W TEOpWH, a TaKKe Ha OCHOBE OOIIMX MOAXOJO0B K
KJIaCCU(UKALMU OPraHUYECKUX W HEOPraHMYEeCKHX BEIIECTB M 3aKOHOMEPHOCTSAM IMPOTEKaHUs
XUMHUYECKHX pPEaKIUid MeXAy HUMH. Takoe HOoCTpoeHHe Kypca OOIIeld XHWMHUHU TI03BOJISIET
MOJABECTH YyYallUXCsl K MOHMMAaHWI0 MATEpUaIbHOCTH M IIO3HABATEJIBHOCTU €IMHOIO MHpa
BEIICCTB, TNPUYUH €ro0  KPAacCOYHOTO  MHOrooOpasus, BceoOmield  CBSI3U  SBJICHUM.
B cBoro ouepenp, 3TO JaeT BO3MOXKHOCTh y4alllUMCS HE TOJIBKO JIY4YIlE YCBOUTH COOCTBEHHO
XHMHYECKOE COJEPKAHUE, HO U MOHAThH POJIb U MECTO XMMHUH B CUCTEME HAyK O nmpupoje. Takoe
MOCTPOCHUE Kypca MO3BOJISIET B MOJHOW MEpE UCIOIb30BaTh B 00yYEHUH JIOTHYECKUE ONepaluu
MBIIUICHHS: aHAIN3 ¥ CHHTE3, CPABHCHHE U aHAJIOTHIO, CUCTEMATHU3AINI0 B 00001IeHueE.

[ToaTomy, B paboueii mporpamme 1Mo XUMHH CojiepkaHne 00pa3oBaHus, IPEACTaBICHHOE
B OCHOBHOM IIKOJIE, pa3BUBACTCS B CIEAYIOLIMX HAIPABJICHUSAX:
- CUCTeMaTH3aIus 3HaHUH O BEIIeCTBE, €r0 COCTABE U CTPOCHHH, €r0 BaXXHEHIINX (PU3NIECKUX
1 XUMHYECKHUX CBOMCTBAX, OMOJIOTHYECKOM JIEHCTBHH;
- (opmupoBaHUE 3HAHUI O XUMUYECKOU peakinu, e€ Tunax, 00 ycIoBHsIX, B KOTOPBIX
MIPOSIBIISIIOTCS XUMUYECKHUE CBOMCTBA BEIIECTB, CIIOCO0AaX YIPABJICHHUS XUMHUYECKUMU
MIPOLIECCAMU;
- CUCTeMaTH3allus U paclIupeHrue 3HAaHUI 0 TPUMEHEHHUE BEIIECTB, KOTOPhIE HanboJiee 4acTo
ynoTpeOsSIOTCs B TOBCEIHEBHOM JKU3HU, IIUPOKO HUCIIONB3YIOTCS B IPOMBIIIJICHHOCTH,
CEJIbCKOM XO351CTBE, HAa TPAHCIIOPTE;
- U3YUCHHUE A3bIKA XMMHUU KaK CUCTEMY BOKHEUIINX MOHATUH XUMHUHU U TEPMUHOB, B KOTOPBIX
OHU OIKCHIBAIOTCS, HOMEHKJIATYPhl HEOPTaHUYECKUX BEIECTB, T. €. UX Ha3BaHUs (B TOM YHUCIIE U
TPUBHUAIIbHBIC), XUMUUECKUX (OPMYI U YPaBHEHHUI, a TAK)Ke MPaBHII IIepeBoIa MHPOPMAIIIH C
€CTECTBCHHOT'O S13bIKa Ha SI3bIK XUMHUHU U 00paTHO.

N3ydyenne xumun Ha 6a30BOM YpOBHE CpeAHETro (IIOJIHOT0) 001ero oopa3oBaHus
HaIpPaBJICHO HA JOCTHXKEHUE CIEAYIOIIUX Yeael:
-OCBOCHME 3HAHUM O XMMUYECKOW COCTABJIAIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUDA,
BOKHENIINX XUMUYECKUX MOHATHUSX, 3aKOHAX U TEOPUSIX;
-OBJIa/IeHHe YMEHUSIMH TIPUMEHSITh MOJIyYeHHbIE 3HAHUS JJIsI OObSICHEHUS Pa3HOOOPa3HbIX
XAMHYECKHX SIBIICHUM U CBOMCTB BEUIECTB, OLIEHKH POJIM XUMHUU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTUM U MOJIYYEHUHU HOBBIX MAaTEPUAJIOB;
-pa3BUTHE [T03HABATEIHLHBIX HHTEPECOB U MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B IIpoIIecce
CaMOCTOSITENIbHOTO MPUOOPETEHHSI XUMUYECKUX 3HAHUHN C UCIIOIb30BAHUEM PA3IMYHBIX
HMCTOYHHKOB UH(OPMAIUH, B TOM YHCJIE KOMIBIOTEPHBIX;
-BOCTIMTaHHe YOKICHHOCTH B MO3UTUBHOMN POJIM XUMUU B )KU3HU COBPEMEHHOTO O0IIECTBA,
HEO0OXOIMMOCTH XUMHUYECKH TPAMOTHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M OKpPYKArOIIeH
cpene;
-pUMeHeHue MOJTyYeHHbIX 3HAHUI U YMeHM# 7151 6€30MacHOr0 UCIOJIb30BaHMs BEIIECTB U
MaTepuajoB B OBITY, CETLCKOM XO0351CTBE U Ha MPOU3BOJICTBE, PEIICHHSI MPAKTUISCKUX 3a/1a4 B
MTOBCETHEBHOM KU3HU, IPEAYIPEKIACHUS SIBJICHUN, HAHOCSIIIUX BPE 3[I0POBBIO YEIIOBEKA U
OKpYKarollen cpere.

B pamkax yka3aHHBIX COAEPKATENbHBIX JIMHUHN PEIIAIOTCS CICYIOIINE 3a4aUM:
- opmupoBaHUEe y yyaluxcsi yMEeHUsl BUJETh U MOHUMATh IEHHOCTh 00pa3oBaHusl, 3HAUUMOCTh
XUMHYECKOTO 3HAHUS IS KaXKI0TO YEJIOBEKa HE3aBUCUMO OT €ro MpoQeCCHOHAIBHON
JIEATEIIbHOCTH;
- COBEPIICHCTBOBAHUE MPEACTABICHUS O XUMHUYECKON COCTABJISIONIECH €CTECTBEHHOHAYYHOH
KapTUHBI MUPA; YMEHHS OOBSICHITH OOBEKTHI U MPOIIECCHI OKPYKAIOIIEH 1eliCTBUTEIHHOCTH,
WCTIOJNIB3YSl JISl 3TOTO XMMUYECKUE 3HAHUS;
- U3yYCHHE METOJIOB HAYYHOT'O TTO3HAHUS JIJIS1 OOBSICHEHU S XUMUYECKUX SIBJICHUN U



- CBOWCTB BEIIECTB, OLICHKU POJIY XUMHUH B PA3BUTHHA COBPEMEHHBIX TEXHOJIOTHM U MMOTYyYEHUN
HOBBIX MaTE€pHUaJOB;

- BOCIIUTaHUE YOEKACHHOCTHU B MO3UTUBHOM POJIM XUMUH B )KU3HU COBPEMEHHOT0 00IIECTBA,
HEO0OXOAUMOCTH IPAaMOTHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U OKPYKAIOIIEH Cpe/Ie;

- MPUMEHEHHE MOTYICHHBIX 3HAHUM JUIsi 0€30MaCHOT0 UCIOJIb30BAHUS BEIIECTB M MATEPHAIIOB B
OBITY, CEJILCKOM XO3SIIICTBE U HA POU3BOJICTBE, PEIICHUS TPAKTUUECKUX 33/1a4 B TOBCEAHEBHOM
JKU3HU, IPEIYTIPEKACHUS BICHUN, HAHOCSIINX BPE 3J0POBbIO YEJIOBEKA U OKPYKaAOIIEH
cpene;

- pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, UHTEIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
YUYaIIUXCS B MPOIECCE U3YUCHUS] UMU XMMHUYECKOM HAYKH U €€ BKJIa/1a B COBPEMEHHbBIA Hay4YHO-
TEXHUYECKUN MTPOrpecc;

- (opMmupoBaHUE BaXKHEHIIIMX JIOTHYECKUX ONEPALUi MBIIUICHUS (aHAIU3, CHHTE3, 000011IeHNE,
KOHKPETH3aI|sl, CPaBHEHUE U JIP.) B IPOIECCE TO3HAHUS CHCTEMbI BAXKHEHUIITNX MOHITUH,
3aKOHOB M TEOPUH O COCTaBe, CTPOCHUHU U CBOMCTBAX XMMHUYECKUX BEIICCTB;

- OBJIaJIeHUE KIIIOYEBBIMU KOMIETEHIUSIMHU (y4eOHO-TI03HABATEIbHBIMU, HH()OPMALIMOHHBIMU,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMU ).

CornacHo ®@enepaibHOMY 0a3uCHOMY y4eOHOMY ILUIAHY JJIs OpraHu3anuit
OCYIIECTBIISIOMNX 00pa30BaTeNbHYIO NeATeIbHOCTh Poccuiickoit denepanun st
o0s3arensHOro u3ydeHus xumuu B 10 u 11 kiacce orBoautes mo 1 yac B Hepento, 35 4acoB B
TO/Jl, P HOPMATHBHON TPOIOJKATEIIHFHOCTH YIEeOHOTO Toa B 35 yUeOHBIX HElEb.

Pe3yabTaThl 00yuyeHus

Pesynbrarel 00yueHus npeacrabieHbl B TpeOoBaHUAX K YPOBHIO MOATOTOBKH U 3a/1aI0T
CHUCTEMY UTOTOBBIX PE3YJIbTATOB 00yUEHHUs, KOTOPHIX JOJDKHBI JJOCTUTATh BCE BBHIITYCKHUKH,
M3Y4YaBIlIE KYpC CPEAHEeH MKOIbl. DTH TpeOOBaHUS CTPYKTYPHUPOBAHBI IO TPEM KOMITOHEHTAM:
«3HATH/TIOHUMATBY», KYMEThY, HCIIOIH30BATh MPUOOPETCHHBIC 3HAHUS M YMCHUS B
MPaKTUYECKON JeATEIbHOCTH U MOBCEIHEBHOW XKU3HW». [IpH 3TOM nociieiHre 1Be KOMIIOHEHThI
MIPEICTABJICHBI OTAEIBHO MO KAXKJIOMY U3 PA3CIIOB COACPIKAHUS.



COJAEPKAHUSAE ITPOI'PAMMBI YYEBHOT'O ITPE/IMETA «XUMMUS»

Opranuyeckasi XMMHUsi

Beenenune

[Ipenmer opranumyeckoil xumuu. CpaBHEHHE OpPraHUYECKUMX  COCIMHEHUHA C
HeopranuueckuMu. IIpupoHbie, HICKyCCTBEHHBIE U CUHTETUYECKUE OPTaHNYECKUE COETUHEHNS

Teopusi cTpoeHNsi OPraHUYeCKUX COeTUHEHU

BanentHocts. Xwumnueckoe crpoeHue. OCHOBHbIE TOJOXKEHUS TEOPUH CTPOSHUS
OPraHUYeCKUX cOoeTUHEHUN. 3o0Mepus u U30Mephl.

YriieBoaopoabI U UX PUPOIHBbIE HCTOYHUKH

Ankansl. [Ipuponsslii ras, €ero cocrtaB M IPUMEHEHUE KaK MCTOYHUKA JDHEPIUU H
XUMHYECKOT0 ChIPhs. ['OMO0rnueckuii psij npeneiabHbIX yriieBoaopo1oB. M3omepus u

HOMEHKJIaTypa aJKaHOB. MeTaH M 3TaH Kak MpeAcTaBUTENU ankaHoB . CBolicTBa
(ropeHue, peakUMHM 3aMelIeHUs, NUpoNu3, nerunpuponanue). I[Ipumenenue. Kpekunr u
U30MEpHU3alMsl  AJKAHOB. AJNKWJIBHBIE paguKaibl. MexaHu3M CBOOOJHOPAIUKAIBHOTO
raJIOTeHUPOBAHUSI AJTKAHOB.

AnkeHbl. DTUJIEH KaK MIPEICTaBUTENb alIKEHOB. [lomyyenue aTuneHa B IpOMBILIUIEHHOCTH
(merumpupoBaHue 3TaHa) W B Jaboparopum (Aeruaparanusi 3Tanona). CBoiicTBa (ropeHue,
OpoMupoBaHue, THApaATAIUs, MoIUMepu3alus, okuciaeHue pacteopom KMnO4)u npumeHnenue
stunena. [Honustunen. [Iponunen. CtepeoperynsipHocTh noaumepa. OCHOBHBIC MTOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeIMHEeHUI. Peakiuu nonumepusanuu.

Juensl. Byrtaanen u M30MpeH Kak MpeAcTaBUTENH AHEHOB .Peakiuy npucoenuHeHus c
y4acTUEM CONPSDKEHHBIX JHUEHOB (OpOMHpOBaHHUE, MOJUMEpPU3ALMs, TI'MIpOrajlor€HUpPOBAHUE,
ruapupoBanue). HatypanbHblil 1 CHHTETHYECKHM Kayuyku. Pe3una.

AnKuHBI. AUETUIIEH KaK MpPeJCTaBUTENb alKUHOB. [lonydyeHue aneTuieHa KapOuaHbIM U
MeTaHOBbIM crocobamu. [lomyuenue kapbupa xanbius. CpoiicTBa (ropenue, OpOMHUPOBAHHE,
rupaTalys, TpUMepu3aliys) U IpUMEHEHHUE alleTUJIeHA.

Apenbl. ben3on kak npezacraButens apeHoB. COBpeMEHHBIE MPEICTABICHHSI O CTPOCHHUU
6ensona. CpoiicTBa 6eH30I1a (ropeHue, HUTPOBaHKUE, OPOMUPOBAHUE) U €TI0 IPUMEHEHHUE.

Hedtp u cioco6sl ee nepepabotku. CocraB HepTu. I[lepepaboTka HEeQTH: MEeperoHka u
KpeKUHT. PUPOpMUHT HU3KOCOPTHBIX HEPTENPOoyKTOB. [IoHATHE 00 OKTAaHOBOM YHCIIE.

Lemoncmpayuu. I'opeHne MeTaHa, 3TUJEHA, aleThieHa. OTHOIIEHNWE METaHa, dTHJICHA,
aneTuiieHa U OeH30Ja K pacTBOpaM IlepMaHraHaTta kKainus 1 OpomHoi Boje. [lomyuenue stuneHa
peakuuel neruapaTaldy 3TaHoNa, aleTHIeHa — THAPOIM30M KapOuja Kaiablus. PasnoxkeHue
Kay4dyKa IpU HarpeBaHUU, UCIIBITAHKUE MPOYKTOB Pa3JIOKEHUs Ha HempeaenbHOCTh. Komnekus
00pa3uoB HePTH U HEPTENPOTYKTOB.

Jlabopamopuvie onvimel. 3.00Hapy)KCHHE HENPEICITbHBIX COSAMHCHUNW B IKHJIKHX
HedTenpoaykrax. 4. [Tomyuenue u cBoiicTBa aneTuieHa. 5. O3HaKOMIIEHHE C KOJIIEKIHen
«HedTtb 1 npoayKThl €€ epepaboTKM».

Kucnopoacoaepxamme oprannyeckue coeinHeHus!

Cnuptsl. MeTaHON M 3TaHOJ KakK NMPEACTAaBUTEIN NPEAECIBbHBIX OJHOATOMHBIX CIHPTOB.
CoiicTBa 3TaHoNa (FOpEHUE, OKUCIIEHUE B albaerui, Aeruaparamus). [lonydyenue (OposxkeHnem

TJIFOKO3BI M TUJpaTaIfeil STUiieHa) U MPUMEHEHHEe 3TaHOJa. DTUIICHTIIUKOb. [ TuIepuH
KaK elle OJIMH MpEeACTaBUTEIb MHOTOAaTOMHBIX CHHpTOB. KauecTBeHHass peakuusi Ha
MHOTOaTOMHBIE CITUPTHI.

®enou. [Tonyuenne penona u3 kaMmeHHOro yrisi. KaMeHHBIN yroib M €ro UCIOJIb30BaHHE.
KokcoBanue kaMeHHOTr 0 yriisl, Ba)KHEHUIINE MPOTYKThl KOKCOXUMHUYECKOTO MPOU3BOJICTBA.

B3aumHoe BinusiHuE aTOMOB B MoJieKylne (eHona (B3auMozeicTBre ¢ OpoMHOM BOJON U
ruzpokcuaoM Hatpus). [lonyuenne u npumenenue Qexona.

Anpaeruabl. DopManbAerya U aleTalbAeru Kak MpecTaBuTeNn anbaeruon. [lonstue
0 keroHax. CBoiicTBa (peakius OKUCIECHUS B KUCIOTY U BOCCTAHOBJEHHS B CIHUPT, PEaKIUsI



noymKoHAeHcau  popmanpaeruga ¢ ¢enonom). IlomydeHue (OKHUCIEHHEM CHOUPTOB) |
npuMeHeHue popManbaeruia 1 aleTanbaeruia.

denonodgopmanbaeruHble aacTMacchl. TepMOMIaCTUYHOCTh U TEPMOPEAKTUBHOCTb.

KapOoHOBbIE ~ KHCIOTBL. YKCycHas KHCIOTa Kak [pEeACTaBUTENb  IPEAETIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOicTBa yKCYCHOH KHCJIOTBI (B3aUMOJIEHCTBUE C
MeTaJulaMH, OKCUJaMU METAJUIOB, THAPOKCHIAMHU METAJUIOB U COJISIMH; PEaKkIus dTepu(uKaiun).
[IpruMeHeHne yKCyCHOM KUCIIOTHI.

Crnoxuble 3Gupsl 1 Kupbl. CIoxKHBIE 3(PUPHI KaK MPOTYKThl B3aUMOJICHCTBHS KUCIIOT CO
COMpTaMH. 3HAUEHHE CIOXKHBIX 3(UPOB B MPHUPOJE U IKU3HU uenoBeka. OTxaenbHbIE
IPEJICTAaBUTENIN KUCIOT HMHOIO CTPOEHHUSA: OJIEMHOBas, JIMHOJIEBAs, aKpWJIOBas, LIaBeJeBas,
OeH3oiiHasl.

JXKupsl kak ciioxHbIe 3QUPHI TIULIEPUHA U )KUPHBIX KapOOHOBBIX\KUCIIOT. PacTuTenbHble

U JKUBOTHBIE KHUPBI, UX COCTaB. ' MAponn3 nin oMbuieHHe )upoB. Mputa. CHHTETHYECKHE
Mmotomue cpencrsa (CMC). Ilpumenenue xupoB. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

Vraesozsl. IlonsTie 06 yriaeBogax. I'roko3a kak MpeacTaBUTENb MOHOCaXapHIOB.
[TonsiTvie 0 ABOMCTBEHHOM (PYHKIIMM OPraHUYECKOT0 COEAMHEHUS Ha IPUMEPE CBOMCTB IIIOKO3bI
KaK aJbJeTUAa U MHOIOATOMHOI'O CIIMpTa — aJbAeruaocnupra. bposkeHne riroko3bl. 3HaueHUE
U IIpUMEHEHUE ITI0K03bl. @PYyKTO3a KaK U30MEPIIIIOKO3BI.

Caxapo3za kak npenctaBuTenb aucaxapuio. llpomssBoncrBo caxapa. Kpaxman n
EJUTI0JIO3a KaK MPEJCTaBUTENN TorcaxapuioB. CpaBHEHHE X CBOMCTB M OMOJIOTHYECKAs POIIb.
[TpuMeHeHne ATUX NOJUCAXAPUIOB.

Hemoncmpayuu. Oxucnenue cnupra B anplaeruj. KadecTBeHHbIE peakuMM Ha
MHoroaromubie cnuptel. Komreknusa <KKamennsii yronp>>. Kosmexkuus npoayKToB
KOKCOXMMMYECKOI0 MPOU3BOJCTBA. PacTBOpUMOCTh (eHOMa B BoJe IIpU OOBIYHOM TeMIepaType
U npu HarpeBanmu. KadecTBeHHbICe peaknuu Ha (eHos. Peakmmsi cepeOpsHOTO 3epkaia
aNbJIErUI0B M TIIOKO3bl. OKHCIEHHE abJETMI0B M TIIOKO3bl B KHCJIOTY C IIOMOILBIO
rugpokcuga meau (I1). KadectBennast peaknus Ha kpaxman. Koyutekuust 3(pHpHBIX Maced.
Komnekuus nnactmace u usaenuid u3 HUX. KoyieKus MCKyCCTBEHHBIX BOJIOKOH M M3ZCIINN U3
HUX.

JlabopaTopubie onbITbl. 6. CBoiicTBa 3THIIOBOrO cnupra. 7. CBoiicTBa IiiMuepuHa. 8.
CeotictBa ¢opMmanpaeruaa. 9. CroiictBa ykcycHod kwucenotel. 10. CaoiictBa xupoB. 11.
CpaBHEHHME CBOWCTB pPacTBOPOB MbUIA M CTUpaJbHOro mnopomka. 12. CBoHcTBa TIOKO3HI.13.
CaoiicTBa Kpaxmayia

A3oTcoaepkaniue opraHnyeckne coeiMHeHus!

AMuHBI. MeTunaMuH Kak NpeICTaBUTENb anu@aTHUeCKUX aMUHOB M aHUJIMH — Kak
apomaTnueckux. OCHO BHOCTb aMHUHOB B CpPaBHEHHHM C OCHOBHBIMH CBOMCTBAMHM aMMHMAKa.
AHWIIVH 1 €ro CBOKCTBA (B3aMMOJICUCTBHUE C COJISTHOM KUCTOTONH U OpOMHOI BO/ION).

B3aumHOe BiIMsSHHE aTOMOB B MOJIEKYyJaX OPraHMYECKUX COEAVWHEHHH Ha IpUMeEpe
anwiuHa. [lonyuenue anununa no peakuuu. H. 3ununa. [Ipumenenne aHmivHa.

AMUHOKMCIOTBEL. ['MIMH M amaHUH Kak MPEACTAaBUTENM INPUPOAHBIX AMHUHOKHUCIOT.
CBolicTBa aMUHOKHUCIIOT KaK aM(pOTEpPHBIX OpPraHMYECKUX COECIUHEHHH (B3aUMOJEHCTBUE CO
menoyamMu  kuciaoramu). OcoOEHHOCTH JHCCOIMALMU AMHHOKUCIOT B BOJHBIX PacTBOpaXx.
bunonsipupie noHbl. OOpa3zoBaHuE MOJUMNENTUIOB. AMMHOKAIPOHOBAas KHUCJIOTa  Kak
IIPEJICTABUTENIb CUHTETUUYECKUX aMUHOKHUCIOT. IloHATHME O CHHTETHMUYECKHMX BOJOKHAX Ha
npuMepe KampoHa. AMMHOKHUCIOTHI B TpHUpPOAE, UX Ouosornyeckas poib. HezameHumble
AMUHOKHCIIOTBHI.

benku. benku kak nmomunenTuabl. CTpykTypa OenkoBbIX Mojekya. CBoiicTBa OeskoB
(ropeHue, rUAPOIN3, LIBETHBIE peakiiu). bruoaornyeckas poib OENKOB.

HyxnennoBbie kucnorsl. HykieMHOBBIE KHCIOTHI KaK MOJIMHYKJIEOTUIbl. CTpoeHue
nykieotuna. PHK u JIHK B cpaBHeHuun. MX ponp B XpaHEHHM M IepeAadye HacleACTBEHHON
uH(popmanuu. [ToHsATHE O TEHHOI HHXKEHEpUU U OMOTEXHOJIOTHH.



'eneTndeckass CBsI3p MEXIy KiaccaMH OpraHuyeckux coeauHeHuid. [lonstue o
TEHETUYECKOM CBA3U U T€HETHUECKUX pAJiax.

JdemoHcTpanuu. B3anmoelicTBrie aMMuaka U aHWIMHA C COJITHOM KUCIOTOHM. Peakius
aHWIMHa ¢ OpoMHOHN BoJOHU. Jloka3arenbcTBO HamMuus (PYHKIIMOHAIBHBIX TPYII B PacTBOpax
AMUHOKHCIIOT.

PactBopenue u ocaxxnenue OenkoB. L[BeTHbie peakiun OenkoB. ['opeHne nTuubero nepa
n mepcrsHod HuTH. Mogens wmonekyinsl JIHK. Ilepexompr: staHon — 53TuieH —
STHJICHIJIUKOJIb — 3TUieHrIukonaT meau (I); aTanom — sTaHanp — 3TaHOBass KUCIIOTA.

JlaGopaTopHble onbIThl. 14, CBolicTBa OCIIKOB.

IIpakTnyeckas padora Ne 1. Pemenne skcriepuMeHTaIbHBIX 327144 110 UACHTH(PHUKAIINN
OpPraHUYECKUX COCTUHEHHUI.

XuMHus 4 )KU3Hb

[Tnmactmaccer 1 BonokHa. [Tonmumepu3anys 1 HOIMKOHIACHCAIMS KaK CIIOCOObI OTYYEeHUs
CUHTETHYECKUX  BBICOKOMOJIEKYJSPHBIX  COEAMHEHHUHU. [TomyueHne  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COSIMHCHUN XUMHYECKOH MoIu(UKAIMe MNPUPOIAHBIX ITOJIHMMEPOB.
CtpoeHue NoIuMEpPOB: JIMHEHHOE, IPOCTPAHCTBEHHOE, CETYaTOE.

[lonsiTue o miuactmaccax. TepMOIUIACTUYHBIE W TEPMOPEAKTUBHBIE IOJUMEPHI.
OtaenbHbIe Mpe/ICTaBUTEIH CUHTETHUYECKUX u UCKYCCTBEHHBIX MOJIUMEPOB:
denonodopmanbIeTHAHBIE CMOJIBI, TOJTUBUHIIIXIOPHUI, TE(IIOH, ETUTYION]T.

[TonsTHe 0 XMMHUYECKMX BOJIOKHaX. HaTypanbHble, CHHTETUYECKHE U UCKYCCTBEHHbIC
BoslokHa. Kiaccuukamuss W OTIOeNbHBIE NPEACTABUTEIN XUMHUYECKHUX BOJIOKOH: aleTaTHOE
(TpualleTaTHbIN 1IeJIK) ¥ BUCKO3HOE BOJIOKHA, BUHWIXJIOPHUAHBIE (XJIOPHH), MOJUHUTPUIIHHBIC
(HUTpPOH), TOJIMAaMUIHBIE (KAIpOH, HAWIIOH), moIud(GupHbBIE (J1aBcaH).

@®epmentsl. DepMeHTb Kak OHONOTMYECKHE KaTaau3aTopbl OEIKOBOW MPUPOIBL.
[Tonsitue o pH cpenpl. OcoOEHHOCTH CTPOCHHUSHM CBOWCTB (CENIEKTUBHOCTH M A(PPEKTUBHOCTD,
3aBHCHUMOCTH JCHCTBHs OT TeMmiieparypbl U pH cpenbl pactBopa) (pepMEHTOB MO CPaBHEHUIO
HEOpraHMYeCKUMHU Karanuzatopamu. Ponb (epMEeHTOB B KM3HEAEATEIbHOCTU KMBBIX
OpPraHU3MOB U IIPOU3BOJICTBE.

Butamunbl. Ilonarne o BuUTaMuUHAaxX. Buabl BUTaMHMHHOM  HEIOCTATOYHOCTH.
Knaccudukanusa BuramunoB. Butamun C kak mpeacTaBUTENlb BOAOPACTBOPUMBIX BUTAMHHOB U
BUTAaMHH A Kak MPEACTaBUTENb JKUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonbl. TloHaTHe 0 TOpMOHaX Kak OWOJIOTMYECKHM AaKTHBHBIX BEIIECTBAX,
BBIMOJHSIONINX JHJOKPUHHYIO PEryJsIUI0 SKU3HENEATEIbHOCTH OpraHu3MoB. Baueiiue
CBOICTBAa TOPMOHOB: BBICOKas (U3UOJOTHYECKAs AaKTUBHOCTb, JMCTAHIIMOHHOE [EHCTBUE,
ObIcTpoe paspyuieHue B TKaHsaX. OTaeabHbIE PEACTaBUTENN TOPMOHOB: UHCYJIMH U aJpEHANINH.
[Tpodunaktuka caxapHoro nuabera. [loHsTHE O CTEPOUTHBIX TOPMOHAX HA MPHUMEPE MOJIOBBIX
TOMOHOB.

JlexkapctBa. JlekapcTBeHHass XHMHs: OT STPOXMMHUU U (apMakoTepanmuu 0
XUMHOTepanuu. AHTHOMOTHMKM M JucOaktepuo3. Hapkormueckue BemectBa. Hapxomanus,
6opb0a ¢ Hell 1 npoduIaKTHKA.

Pemenne 3amau mo opraHuuyeckoil xumuu. PemeHue 3amad Ha BBIBOA  (OPMYIIBI
OpPTraHWYECKUX BEIIECTB [0 MPOYKTaM CrOpPaHUsl U MaCCOBBIM JI0JISIM AJIEMEHTOB.

Jemonctpanun. Komiekus miacTMace, CUHTETUYECKUX BOJIOKOH U M3JEIUI U3 HUX.
PaznoxxeHne nepokcuaa BOAOPOAa C MOMOILIBIO MPUPOIHBIX O0BEKTOB, COJACPKALIMX KaTanasy
(ceIpoe Mmsca, ceipoit kapTodens). Komnekiuas CMC, comepkamux 3H3UMBL. VcribITaHne cpeibl
pactBopa CMC unaukaropHoit Oymaroil. Komiekiusi BUTaMUHHBIX mpernapatoB. McmbiTaHue
Cpenbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHANKATOPHON Oymaroii. MicipiTaH#e anTedHoro
mpernapaTa UHCYJIWHA Ha OeJoK.

JlaGopaTopHblie onbIThI. 15. 3HAKOMCTBO ¢ 00pa3amMu MIacTMacc, BOJIOKOH M KayIyKOB.

IIpakTnyeckas padoraNe2. Pacio3HaBaHMe I1aCTMAcC U BOJIOKOH.



OBILIASA XUMMUSI. 11 KJTIACC

Ilepuonnueckuii 3aK0H U CTPOEHHE aTOMa

Otkpeitue JI. W. MenneneeBeiM Ilepuonnueckoro 3akoHa. IlepBble MOINBITKH
KJIacCU(UKALUU XUMHUYECKHUX JJIEMEHTOB. BaxkHeillne MoHATHS XUMHH: aTOM, OTHOCUTENIbHAS
aToMHas U MoJieKyisipHas Maccel. Otkpeitue JI. . MenneneeBeiM [lepuonnyeckoro 3akoHa.
[Tepunonnueckwuii 3akoH B popmynuporke /1. 1. Menneneena.

[Tepuonnueckas cucrema JI. WM. MenaeneeBa. Ilepuonnueckas cucrema J[. U.
MenneneeBa kak 1300pakeHHUEe MEPUOUIECKOr0 3aKoHa. Pa3nuyHble BapuaHThl IEPHUOIUIECKON
cuctemsl. [lepuopl U rpynnsl. 3HaueHHE NEPUOANUECKOTO 3aKOHA U IEPUOJNYECKON CUCTEMBI.

Crpoenue aroma. AToM— ciiokHas yacTula. OTKpBITUE 3JEMEHTapHBIX YacTULl U
CTPOEHHMsI aroMa. Sapo aroma: IPOTOHBI M HEWTpoHbL. M3oromel. M3orombel Boxopona.
DJIEKTPOHBI. DJIEKTpOHHAs 000JI0YKa. DHEpPreTHYecKuil ypoBeHb. OpOwramm: S-, p- u d-
opbutanu. Pacmpenenenue 5SIEKTPOHOB MO HHEPIETHUYECKUM YPOBHAM U OpOUTAIISAM.
DONEeKTpOHHbIE KOH(MUTYpallk aTOMOB XHMHUYECKHUX SJEMEHTOB. BalleHTHble BO3MOXXHOCTHU
aTOMOB XMMHMYECKHUX JIEMEHTOB.

[lepuonnueckuii 3akoH M crTpoeHue aroMa. COBpEMEHHOE MOHATHE XUMHUYECKOIrO
anemenTa. CoBpeMeHHasi (OpMyJIMpPOBKa MEPUOIUYECKOro 3aKoHa. [IpuurnHa nepuoanyHOCTH B
U3MEHEHUU CBOMCTB XUMHUYECKHX 3JeMEHTOB. OCOOCHHOCTH 3allOJIHEHUS DYHEPreTHUYECKUX
YPOBHEH B 3JICKTPOHHBIX 000JI0YKaX aTOMOB IEPEXOTHBIX 3JIEMEHTOB. DIIEKTPOHHBIE CEMEHCTBA
9JIEMEHTOB: S- U p-3JeMeHThI; - u f-3;1eMEeHTHI.

JemoncTpanun. Pasnuunsie popmel [lepuoanueckoit cucrems! J. Y. Menneneesa.

Tema 2. CTpoeHue BeuecTa

KoBanentnas xumuyeckasi cBsi3b. [loHsATHE 0 KOBaJeHTHOU cBsi3u. OOIIas AJIEKTPOHHAS
napa. KpatHocTh KOBaJ€HTHOH CBSA3U. DJIEKTPOOTPULIATENbHOCTD. [lepekphiBaHNE 3JIEKTPOHHBIX
opbuTtaneil. 6- U m- cBs3u. KoBaleHTHas MOJApHAs M KOBAJIEHTHAs HEMOJSPHAs XUMHUYECKHE
cBsa3u. OOMEHHBIM M JTOHOPHO-aKLUENTOPHBIM MEXaHU3Mbl OOpa30BaHUS KOBAJIEHTHOW CBSI3U.
BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa JUIsl
BEILECTB MOJIEKYJISIPHOT'O CTPOCHHUSI.

Nonnas xummnueckas cBa3b. Katnonsl u annoHsl. oHHas cBsA3b U ee cBoiicTBa. MoHHas
CBS3b KAK KpaWHUN ClIy4daldl KOBAJEHTHOM MOJSAPHOUN cBsizu. POpMysbHas €JUHHUIA BELIECTBA.
OTHOCHTEIBHOCTD ACIEHUS XUMUYECKUX CBSI3€H HA TUIIBI.

Merammueckass xumudeckass CBsa3b. OOmue (u3myeckue CBOWCTBA METAJUIOB.
3aBUCHUMOCTB 3JIEKTPOIIPOBOJHOCTH METAJUIOB OT TemmepaTypsl. CrutaBel. YepHbIE U IIBETHBIE
CILJIaBBI.

ArperaTHble cocTosiHMS BemiecTB. ['a3bl. 3akoH ABoraapo ais razoB. MossipHblid 00beM
ra3oo0pa3HbIX BemecTB.(pu H. y.). Kuakoctu.

Bogoponnas xumudeckass CBsi3b. BomopoaHas CBsI3b, Kak OCOOBIM  cCiTydai
MEXMOJIEKYJIIPHOTO B3auMOJIeHCTBUsI. MexaHu3M ee oOpa3oBaHMs W BIMSHHE Ha CBOWCTBA
BellecTB (Ha mpuMepe BoAbl). Mcnonp3oBaHue BoAbl B OBITY M Ha IPOU3BOJCTBE.
BHyTpuMosnekymsipHas BOJOpPOIHAs CBSA3b U €€ OHoornyeckas posb.

Tuns! kpuctamuMueckux pemérok. Kpucrammueckas pemerka. Monnsle,
MeTaJIJINYE€CKHE, AaTOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMYECKUE PELIETKU. AJITIOTPOIIHS.
AMopdHbIe BeIECTBa, X OTIMYUTEIbHBIE CBOHCTBA.

Yucrtele BemecTBa U cMecu. CMecH M XUMHYECKHE COeTMHEHUs. ['oMorenHbie u
rereporeHHsle cmecu. MaccoBasi 1 00beMHast 10J11 KOMIIOHEHTOB B cMecu. MaccoBast 10151
npuMeceil. Pemenue 3agad Ha MaccoByto oi1to mpumMeceit. Knaccugukarus BemecTs mo
CTEMEeHH UX YHCTOTHI.

Hucniepcuble cuctemsl. [lonsTre nucnepcHoit cucteMsl. JlucnepcHas ¢asa u
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. Kononasle AucnepcHbie
CUCTEMBI. 30JI1 U TeIH. 3HaUE€HUE IUCIIEPCHBIX CUCTEM B IIPUPOJE U KU3HU YEIOBEKA.



JdemoncTpanuu. Mojaens KpUCTAUTMYECKOW pelieTKU Xyopuaa Hatpus. O06pasiibl
MUHEpAJIOB C HOHHON KPUCTAJUIMYECKON PEIIETKON: KajapuuTa, ranura. Monenu
KPUCTATMYECKHUX PEHIETOK <KCYXOTO JIbJia>> (WIH oja), alMasa, rpadura (Uiu KBapIa).
Mopnens MonsipHoro o0bema razoB. Tpu arperaTHeIX COCTOSIHUS BOJIbL. JIMCTUIUISLINS BOJBI.
OO0pa3siibl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: AIMYIIbCHH, CYCIICH3HH, a3p030JICH, T'elIel U 30J1eH.
Koarynsamus. Cunepesuc. S dext Tungans.

JlabopaTopHuble onbIThl. 1. OnpeneneHue cBONCTB HEKOTOPBIX BEIIECTB HA OCHOBE THIIA
KPUCTAJIIMYECKOM pemeTKy. 2. O3HaKOMIIEHHE ¢ KOJUIEKIUEHN ITOIMMEPOB, IIJIACTMACC U BOJIOKOH
u u3genuit Hux. 3. XKéctkocth Boabl. YcTpaHeHHe KECTKOCTU BoAbl. 4. O3HaKOMIIEHHE C
MHUHEpaJIbHBIMU BoJaMH. 5. O3HaKOMJIEHHE C JUCIIEPCHBIMU CUCTEMaMH.

IIpakTnyeckoe 3ansaTue Ne 1. [losyueHne u pacrio3HaBaHUE ra3oB.

Tema 3. DiexkTposuTnyeckas gucconuanus (7/19 q)

PactBopsl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIINE U3 YACTUL] PACTBOPUTEILS,
pPAcTBOPEHHOI'0 BEIECTBA U IMPOAYKTOB UX B3auMoJieiicTBus. PacTBopeHue kak Gpu3nko-
XUMUYECKHM Iporecc. MaccoBast 107151 paCTBOPEHHOTI'O BelecTsa. Tumsl pactBOpoB. MossipHas
KOHIIEHTpalus BelecTsa. MuHepaabHbIe BOJBIL.

Teopust 3MEKTPOAUTUUECKOHN TUCCOLMALINN. DIEKTPOIUTHI U HEAIEKTPOJIUThl. CTeneHb
NEKTPOIUTUYECKOH uccoranuu. CHUIIbHBIE U c1a0ble 3JIEKTPOJIUTHL. Y paBHEHUS
AIIEKTPOJINTUYECKON Aucconuanuu. Mexanusm auccounanuu. CTyneHdaras JUCCOLUalus.
Bopopoanbiil mokazarens.

Kucnotsl B cBeTE TEOpUU 3JIEKTPOIUTHUECKON Arccoranyu. O61mue cBoiicTBa
HEOPraHMYECKUX U OPraHUYECKUX KHUCIIOT.

VYcnoBus Te4eHUs peakuil MeXy IEKTPOIUTaMU. DIEKTPOIUTUYECKUE CBOWCTBA
a30THOMW, KOHLIECHTPUPOBAaHHOW CEPHOM U MYPaBbUHOU KHUCIIOT.

OcHOBaHMsI B CBETE TEOPUH ANEKTPOIUTUYECKOIN TUCCOLMALINY, UX KJIacCU(UKaLUs U
oOurne cBoiicTBa. AMMHBI, KaK OpraHudeckue ocHoBaHus. CpaBHEHHE CBOMCTB aMMHaKa,
METUJIAMUHA U aHUJIMHA.

Counu B cBeTe TEOPUU IEKTPOJUTHUECKON AUCCOLMALMM, UX KIaccuuKaus 1 oomue
cBoiicTBa. ConM KUCIIbIE U OCHOBHBIE, COJIM OPTraHMUYECKUX KUCIOT. Mbuia. DNeKTpOXUMHUYECKUI
P HaIIpSDKEHUHA METAJIIOB U €r0 UCIIOJIb30BaHUE ISl XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX
CBOMCTB METaJUIOB.

I'maponus. Caydau ruaponu3sa coned. Peakuus cpenst (pH) B pactBop
TUAPOIU3YIOLIUXCS CONEN. [ MIpOoIn3 OpraHnYecKnX BEIECTB, €ro 3HaUYEHNUE.

JemMoHcTpanuu. McnbiTanue pacTBOPOB ANEKTPOJINTOB U HEITIEKTPOIUTOB Ha MPEAMET
JUCCOLMAIMU. 3aBUCUMOCTD CTENIEHH JIEKTPOIUTUYECKON TUCCOMALUN YKCYCHOM KMCIOTHI OT
pa3baBneHus pactBopa. [Ipumepsl peakiuii HOHOOpa30BaHUEM OCaJlKa, ra3a I BOJIBL.
XUMHYeCcKUe CBOWCTBA KUCIIOT: B3aUMO/IEHCTBUE C MeTaJlJIaMi, OCHOBHBIMU M aM(OTEPHBIMU
OKCH/JIaMH, OCHOBaHMSAMHU (II[eI0YaMH U HEpaCTBOPUMBIMHU B BOJIE), COMIIMU. B3aumoneiictBue
A30THOW KHUCIIOTHI ¢ Me/Ibl0. PazbaBienue cepHoit KucioTel. O0yrinBaHue KOHLEHTPUPOBAHHON
CEpPHOU KUCIOTOMN caxapo3bl. XMMUYECKHE CBOMCTBA LIEI0YEH: peaklivs HEUTpaIu3aluy,
B3aUMOJICVICTBUE C KUCIOTHBIMUA OKCHJIAMH, COJISIMM.

Pa3no)xeHne HEpacTBOPUMBIX B BOAE OCHOBAHWN ITPU HarpeBaHUU. XMMHUUECKHE
CBOICTBA COJIEN: B3aUMOJICVCTBHUE C METAIUIAMH, KUCIOTAMHU, IIEJI0YaMH, C IPYTUMU COJISIMU.
I'maponu3s kapOuaa kanbuus. M3ydenne pH pacTBOpOB rUIpOIM3YIOIIMXCS COJeii: KapOOHATOB
HIEJIOYHBIX METAJUIOB, XJIOPUAA U AlleTaTa aMMOHHS.

JlaGopaTopHble onbITHI. 6. O3HAKOMIICHHE C KOJJIEKIEH KUCIIOT.

7. IlonnyyeHre u CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM. 8. O3HAKOMIJIEHUE C KOJUIEKIUEH
OocHOBaHUH. 9. O3HaKOMIIEHHE C KOJIJIEKLIUEN MUHEPAJIOB, coaepkamux conau. 10. Mcnbeitanne
pPacTBOPOB KUCIIOT, OCHOBAHUM M cojed nHANKaropaMmi. 1 1. Paznuunsle cinydaun 35ekTonusa
coseit. 12. 'maponu3 XJI0pua0B U alleTaTOB LIETOYHBIX METAJIOB.

IIpakTnueckas padora Ne 2. Pemenue skciepuMeHTaIbHbBIX 33/1a4 Ha UACHTU(DUKAINIO
HEOPraHMYECKNUX U OPraHUYECKUX COEINHEHUH.



Xumnueckue peakunu. Kimaccudukanms xumMuaeckux peaknuii. Peakuum, naymmue 6e3
W3MEHEHUs cocTaBa BemlecTB. Kitaccuukanus mo 4nuciy ¥ COCTaBy pearupyomux BEeIecTB U
MPOJYKTOB peakiuu. Peakiyu pa3ioxkeHus, COeIMHEHUs, 3aMeIIeHUs U oOMeHa
HEOPraHWYECKOM XUMUU. Peakuinu nprucoeAMHEHUs, OTIIEIJICHUS, TTOJIMMEPU3alMi KaK YaCTHBIN
CIy4dail peakuuii IprucoeAMHEHHUS.

TennoBoi 3 PEeKT XUMHUECKUX PEaKIMi. DK30- U SHIOTEPMHUIECCKUE PEAKITUH.
Tepmoxumuueckue ypaBHeHus. PacueT KonyecTBa TEIIOTHI 10 TEPMOXUMUYECKUM
YpaBHEHUSM.

CxopocTh XMMUYECKUX peKIHil. [IoHsTHE 0 CKOPOCTH XUMHUYECKUX PEaKIUi,
AHAJTUTUYECKOE BhIpAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKLIMKU OT KOHLIEHTPAIUH, JaBJICHHUS,
TEMIEPATYPbI, IPUPOAbI PEArHPYIOIIUX BEIIECTB, IUIOMIA/IN UX COMPUKOCHOBEHHUS. 3aKOH
JercTBYIOMX Macc. Perienue 3a1a4 Ha XUMUYECKYIO0 KUHETHKY.

Karanus. Karanuzatopsl. Katanus. 'oMoreHHbIi 1 reTepo reHHblid katanus. [Ipumepsl
KaTaJIUTHYECKUX MPOIIECCOB B IPOMBIIUICHHOCTH, TEXHHUKE, ObITY. DEPMEHTHI M KX OTIUYUS OT
HEOPraHMYECKUX KaTanu3aTtopoB. [IpuMenenue katann3atopoB U GEepMEHTOB.

Xumudeckoe paBHoBecrue. OOpaTUMBbIC U HEOOPATUMEBIE peakui. XUMHIECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS Ha IpUMeEpe MosydeHus ammuaka. CHHTE3 aMMuaKka B
MpOMBIIUICHHOCTH. [ToHsATHE 00 ONTUMATBLHBIX YCIOBUSIX MPOBEACHUU TEXHOJIOTUYECKOTO
nporecca.

OKHCANTENBHO BOCCTAHOBUTEbHBIE ITpoLecChl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu. OKUCINUTENb U BOCCTAaHOBUTENb. OKHcIeHNe U BoccTaHoBleHue. CocTaBieHue
YPaBHEHUN OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO OaJiaHca.

OO01ue cBoiicTBa METAJUIOB. XMMHUECKHUE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEIIEH.
B3aumoseiicTBue MeTaIoB C HEMETaJJIaMH, BOJIOM, KUCIOTaMU U pacTBOPaMH COJIEH.
MeTtannoTepMusi.

Koppo3us MeTainoB Kak OKHCIUTENbHO-BOCCTAHOBUTENBHBIH nporecc. CriocoObl
3alUTHl METAIIJIOB OT KOPPO3HH.

OO01ue cBoiicTBa HEMETaIOB. XUMUYECKUE CBOMCTBA HEMETAJIJIOB KaK OKUCIIUTEEH.
B3auMmogeiicTBue ¢ MeTaimiamu, BOAOPOAOM U IPYrUMU HemeTalmaMu. CBOMCTBAa HEMETAJIOB
KaK BoccTaHOBUTENEH. B3auMoaeicTBrE ¢ MPOCTHIMU M CIIOKHBIMH BEIIECTBAMU-OKUCIUTEIISIMHU.
OO01mas xapakTepuCTHKa raJIOreHOB.

Onektponu3. O61Me crnocoObl MOJTYYSHHS METAIUIOB U HEMETAJIOB. DJIEKTPOIIHN3
PacTBOPOB U PacIIaBOB AJIEKTPOJIUTOB HA IPUMEPE XJIOPUAA HATPUS. DIEKTPOIUTUUECKOE
nosiyueHue anmoMuHus. [IpakTudeckoe 3HaueHue ekTponnsa. ['anpBaHoiacTuka u
rajabBaHOCTETHSI.

3akmroueHue. [lepcieKTUBBI pa3BUTHSI XUMUYECKOM HAYKU U XMMUYECKOTO MPOU3BOJICTBA.
Xumus 1 mpobiieMa 0XpaHbl OKPYKAIOIIEH CpeIbl.

JdeMoHcTpanuu. DK30TEPMUUECKUE U SHAOTEPMUUECKHE XUMUUYECKHE PEAKIINH.
TennoBbie SIBIICHUSI IPU PACTBOPEHUH CEPHOM KUCIOTHI U aMMHUAYHOUM CETUTPHI. 3aBUCUMOCTh
CKOPOCTH PEaKIIMH OT MPUPOJIbI BEIIECTB HA MPUMEPE B3aMMOJIEHCTBHS PACTBOPOB PA3THUUHBIX
KHCJIOT OJIMHAKOBOM KOHIICHTPAIIUU C OJIMHAKOBBIMU KyCOUKaMU (TpaHyJIaMH) IUHKA U
O/IMHAKOBBIX KYCOYKOB Pa3HbIX METAJIJIOB (MAarHus, IUHKA, JKeJie3a) C PACTBOPOM COJITHOU
KHUCIO0ThI. B3auMoielicTBrE pacTBOPOB CEPHOIl KUCIOTHI C paCTBOPaMU THOCYIIb(aTa HATpUs
Pa3IMYHON KOHIIEHTPALIMK U TeMIiepaTypbl. Mojienb Kumsiero ciosi. Pasnoxenue nepokcuaa
BOJIOpOJia ¢ MOMOIIbI0 Heoprannyeckux katanuzaropoB (FeCl2, KI) u mpuponHbix 00bEKTOB,
coJleprKalInx Karana3y (Ceipoe Msco, kaprodens). [IpocTeiiiime oKuCIuTeNbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMN: B3AUMOJAECHCTBUE IIUHKA C COJITHOM KHUCIIOTOM U Keye3a ¢
cynbdarom menu (II). Moaens snexkTponuzepa. Moaenb 37eKTPOIU3HOM BAaHHBI JIJIST TIOTYUICHUSI
ATFOMUHHS.

JlaGopaTopHblie onbIThl. 13. [lonydeHne kuciopoaa paznoxkeHHUEM NEPOKCHIA
BOJIOpOJia ¢ MOMOUIBIO AUOKCH/Ia MapraHiia U Kataiassl celporo kaprodens. 14. Peakuus
3aMeIleHNs] MeJIH KeJIe30M B pactBope cynbdara meau (11). 15. [Tomyyenne Bogopoaa



B3aMMOJICUCTBUEM KHUCIJIOTHI ¢ IMHKOM. 16. O3HaKOMIIEHUE C KOJUIEKIINEH MeTaJUIoOB. 17.
O3HaKkOMJIEHUE C KOJUIEKIIMEN HEMETAILIOB.

IpakTnyeckas padora Ne 3 <I'eHeTrueckas CBs3b MEXK]y pa3IMYHbIMU KJacCaMU
HEOPraHMYECKUX U OPraHMYeCKHUX BEUIECTB>D.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Kaace 10 (1 4 B Heeiro, Becero 35 4 B roj)

Ne HN3yyaemblii MaTepuas KouaunyectBo yacoB (no | KosamuecrBo yacos
nporpamMmme)
1 BBenenue 1 1
2 Teopust cTpoeHust OpraHMYECKUX 3 3
COEAMHEHHI
3 VYT11eBO1I0pOIbI U UX TIPUPOIHBIC 9 9
HUCTOYHUKH
4 Kucnoponaconepxaniue 9 9
OpPraHUYECKUE COSAMHCHUS U UX
MPUPOIHBIC UCTOYHUKH
5 A3oTcoepkale OpraHu4ecKue 8 8
COCITMHEHUS U UX HAXOXK/ICHUE B
JKMBOW MPUPOJE
6 XWUMUS U )KA3HD 4 5
Bcero 34 35
Ne Ne Tema KaxI0ro ypoxka Hara Koppextupo dopma
yYpPOKa | ypoka NpoBe/IeHUs BKa TeKylIero
no ypoKa KOHTPOJIS
Teme wiaH | ¢gakrt
Beenenmne, 1 yac
1 \ 1 \ MeTo/1bl HAy4HOTO O3HAHUS \ \ |
Teopus cTpoeHUs OPraHUYECKUX COSAMHEHUN
2 2 IIpenMer oprannyeckoi
XUMHH
3 3 OcHOBHBIE TIOJIOKEHUS
TEOPUU CTPOCHHSI
A. M. byrneposa.
4 4 CrpykrypHbIe HOpMYITBI
HEOPTaHUYECKUX
Y OPTaHUYECKUX BEIIECTB.
N3omepus. Bunabl nzomepun.
Yri1eBo10poibI U UX NPUPOIHBIE HCTOYHUKH, 9 YaCcOB
5 1 [IpupoHbIi ra3 kak
HCTOYHUK yTJICBOJIOPOJIOB
6 2 [IpenenpHBIC YTIIEBOAOPOIBI.
ATKaHbl
7 3 DTUIICHOBBIE YTIIEBOOPOIbI
WJTH alTKEHBI
8 4 JlueHoBbIC YTIIEBOOPOIBI.
Kayuyxn
9 5 AleTHIIEHOBBIE
YIIAEBOIOPOABI WU aTKUHBI
10 6 ApomMatndeckue
YTJIICBOJOPOBI HITH apEHBI
11 7 Hedts 1 ctoco6wI ee nepepa-
00TKH




12 8 O60061eHue u
cUCTEMAaTH3alNs 3HAHUHA 00
YTJIEBOIOPOIAX

13 9 Kontponbnas padota Ne 1 mo KonTtposba
TeMe «YTIEBOIOPOIBI» ast pabota

Kuciaopoaocoaep:kaiiue opraHuueckue coenHeHusi, 9 yacon

14 1 Cnuptsl

15 2 Kamennsiit yroian

16 3 denon

17 4 Anpaeruasl

18 5 KapOoHoBBIE KHUCITOTHI

19 6 Cnoxnsie 3¢upsbl. Kupbl

20 7 VYrieBojibt

21 8 [Monucaxapuasl: kpaxmad,

EJITE0II03A.

22 9 KonTtponsHast pabora Ne 2 Kontpomnsn
0 TeMe ast pabota
«Kucnoponocoaepxamye
OPraHUYeCKUE COCTUHCHHSI»

A30TCoepKalie OPraHnYecKue coeTHHeHusl, 8 4YacoB

23 1 AMUHBI. AHUIMH

24 2 AMUHOKHUCIOTBI

25 3 Benku

26 4 [ToHsiTHE O HYKJIEMHOBBIX
KHCIIOTax

27 5 I'enernueckas cBs3b MEXKIY
KJIAaCCaMHU OpPraHHUYECKUX
COECTMHEHU I

28 6 [IpakTuyeckas padora Ne 1
«nentudukarus

OpPTaHUYECKUX COCTUHEHUI

29 7 O60061eHne 1
CUCTeMaTH3aIIHs
3HAHUM O a30TCOMIEPIKALINX
OpPraHMYECKUX COCTMHEHUSIX

30 8 KonTponpHas padora Ne 3 o KonTponbx
TeMe «A30TcoIepIKallue ast pabora
OpraHMYECKUE BEIIECTBA»

XuMus 1 )KU3Hb, 5 yacoB

31 1 [TnacTmaccel u
BOJIOKHA

32 2 @DepMEHTHI U BUTAMUHBI

33 3 I'opMoHBI 1 TeKapcTBa

34 4 I'opmoHBI 1 nekapcTBa

35 5 [MpakTryeckast pabora Ne 2

«Pacmo3HaBaHue IJIaCTMacC
1 BOJIOKOH»




Kaace 11 (1 g B Hexemro, Bcero 34 4 B roj)

Ne H3yyaembiii MaTepuas KoanuectBo yacoB (mo | KosmuecTBo yacoB
nporpamMmme)
1 [lepuoauueckuii 3aKoH u crpoeHue | 4 4
aToMa
2 CrtpoeHue BemiecTBa 11 11
3 DneKkTponuTHYecKas nucconuanust | 7 7
4 XUMHUYECKUE PEAKLIUU 12 13
Bcero 34 35
Ne Ne ypoka | Tema kaxkaoro ypoka Hara KoppekTup | ®opma
YPOKa | Mo Teme NpoBe/ieHUs | OBKa TeKyIIEero
ypOKa KOHTPOJIA
mwian | pakr
Ilepuonnueckuii 3aK0H U cTpOeHHe aTOMa, 4 yaca
1 1 OTtkpbITHE
J. 1. MeneneeBbiM
[Tepuoaunyueckoro 3aKoHa
2 2 [Tepuoaunueckas cuctema
. . Menneneesa
3 3 Crpoenne aToma
4 4 [Tepuoanueckuii 3aKOH 1
CTpOEHHE aToMa
Ctpoenne BemecTBa, 11 yacos
5 1 KoBanentHas
XUMHYECKas CBS3b
6 2 HNonnas xumuueckas
CBSI3b
7 3 MeTtasuibl 1 CIIJIaBHI.
Meramnnueckas
XUMHYECKas CBA3b
8 4 ArperaTHble COCTOSIHHS
BellecTBa. Bogoponnas
CBSI3b
9 5 THUIBI KPUCTAIUITMUECKUX
peIIeToK
10 6 Yucrele BEecTsa U
cMecHu
11 7 Pewenue 3anau Ha
HaXO0XICHHE
Macchl KOMIIOHEHTA B
CMECH, MaCCOBOM JIOJIH
npuMecen
12 8 JucnepcHble cuCTeEMbI
13 9 [TpakTuueckas
paborta Ne 1

«[Tonydyenue, cobupanue




H paCliO3HaBaHUEC Ira3oB»

14

10

IToBTOpEHUE U
000011IeHNE TEM:
«CTpoeHnue aroma»

u «CTpoeHue BelecTBay,
MOJITOTOBKA K
KOHTPOJIbHOHM paboTe

15

11

Kontposbnas pabora No
1 mo Temam: «CtpoeHue
atoMma» u «CtpoeHue
BEIIECTBA»

KonTponbhas
pabora

JIEKTPOJIMTHYECKAsI UCCONHALMS,7 YACOB

16

PactBopsl

17

DIIEKTPOITUTHI U
HEDJICKTPOJIUTHI

18

Kucinotel B cBeTe Teopuun
IIEKTPOJINTUYECKON
JUCCOLMAIIU

19

OcHoBaHus B cBETE
Teopuu
AIIEKTPOIUTHYECKOI
JUCCOLIMALIUU

20

Conu B cBEeTE TEOPUU
ANEKTPOIUTUIECKON
JMCCOLMAIAN

21

[l'upponuz

22

[TpakTudeckas padbota
Ne 2. «Permrenne
HKCIEPUMEHTAIBHBIX
3a71a4 Ha
UACHTU(DHUKAIUIO
HEOPTaHUYECKUX U
OpraHHYECKHUX
COCITMHEHM

XuMHnyecKue peaknuu, 12 yacon

23

Knaccudukanus
XMMUYECKHX peaKIuii

24

CKopoCTh XUMHUYECKOM
peaxiuu

25

Karanus

26

OG6patumocTh
XUMHUYECKUX PEAKIIUM.
XUMHYECKOE PaBHOBECUE

27

OKHCIUTENBHO-
BOCCTAHOBUTEJILHEIE
peaxiuu (OBP)

28

DIIEKTPOIN3

29

OO0mue cBoiicTBa
METAJUIOB

30

Koppo3us metamios

31

OO0mue cBoiicTBa




HEMCTAJIJIOB

32

10

[TpakTrueckas pabora
Ne 3 «["eneTnueckas
CBSI3b MKy KJIaCCaMH
HEOPTaHUYECKUX U
OpPTaHMYCCKUX BEIICCTRY

33

11

IToBTOpEHUE M
000011IeHrE TEMBI
«XMMHYECKHE PEAKLIANY,
IMOATOTOBKA K
KOHTPOJIbHOM pabote

34

12

IToBTOpEHUE M
000011IeHIEe TEMBI
«XMMHYECKHE PEAKLIANY,
IMOATOTOBKA K
KOHTpPOJIbHOM pabote

35

13

Kontponbnas padot Ne 2
o TeMe «XUMHUUIECKHE
peaKkIumny

Kontponbnas
pabora




TPEBOBAHUE K YPOBHIO IIOAI'OTOBKH VYYAIIUXCA 11O HUTOI'AM
N3YUYEHUA TIPEIMETA

B pe3yabrare u3ydyeHusi XMMHM Ha 001eo0pa3oBaTeIbHOM YPOBHE YYEHHMK [10JIKEH
3HATH/IOHUMAThH

- 8axcHellwiue XUMUYeCKUe NOHAMUA. BEIIECTBO, XMMUYECKUW 3JIEMEHT, aTOM, MOJEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJsipHAsi MAacChl, MOH, aJUIOTPOIHS, HU30TOIbI, XUMUYECKas
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BAJICHTHOCTb, CTENEHb OKHCJIEHHS, MOJb, MOJISIpPHAs Macca,
MOJIIPHBIA 00BEM, BEIIECTBA MOJEKYJISPHOTO W HEMOJEKYJISIPHOTO CTPOCHHS, PaCTBOPHI,
3JEKTPOJIUT W HEINEKTPOJUT,  DJIEKTPOIUTHYECKAs  JUCCOLMALMS,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJICHHE K BOCCTAHOBJICHHE, TEIUIOBOW O3(PQEKT peaknuu, CKOpPOCTh
XMMUYECKOM  peaklMH, KaTalu3, XUMHUYECKOE pPAaBHOBECHE,  YIJEPOJIHBIA  CKEJEeT,
GyHKIIMOHATBHAS TPYIIA, H30MEPHs, TOMOJIOTHS;

-OCHOGHble 3AKOHbl XUMUU. COXPAHEHHS MacChl BEIIECTB, IIOCTOSHCTBA  COCTaBa,
MEPUOJNYECKU I 3aKOH;

-OCHOGHblE Meopuu XUMUNU. XUMUUYECKOU CBSI3U, IEKTPOJUTUYECKON JUCCOLMALIMHN, CTPOCHUS
OPraHUYECKUX COCIMHEHUN;

-8avicHellue geuiecmea U mMamepuaipl. OCHOBHBIE METAJIbl U CIUIABBI; CEpHas, COJIAHAs,
a30THasg ¥ YKCYCHas KHUCIJIOTBI, IIEJIOYH, aMMHUAK, MUHEpPAJIbHbIE YAOOpPEHUs, METaH, HTHJICH,
aneTuiieH, OCH30J, ATAHON, KUPBI, MbLIA, TIIOKO3a, caxapo3a, Kpaxmal, KJIeTdaTka, OelKH,
MCKYCCTBEHHbBIC U CHHTETUYECKUE BOJIOKHA, KayUyKH, IJIACTMACCHI.

10 knace

BBenenue

yMeTh

-pa3inyaTh NPEAMETHI OPraHUYECKON U HEOPraHWMYECKONH XUMUHU, MUHEPAJIbHBIE U OPraHUYEeCKUe
BEILECTBA;

- KJIacCU(PUIIMPOBATH OPTAaHUYECKUE BEIIECTBA MO UX MPOUCXOXKICHUIO HAa IPUPOJIHBIE,
HNCKYCCTBCHHBIC U CUHTCTUYCCKHUC,

- IPOBOJIUTH U HAOJI01aTh XUMHUECKUI SKCIIEPUMEHT;

Teopus cTpoeHHs OPraHUYeCKHX COeIMHEHHU

yMeThb

-Ha3bIBaTh U3Y4YCHHBIE BEIIECTBA 10 «TPUBHAIILHON» UIIN MEXIYHAPOIHON HOMEHKIIATYpPE;
-OIPEACIIATh: IPUHAMIIEKHOCTD BEIIECTB K PA3IUYHBIM KJIACCaM OPTaHUYECKUX COCAUHEHUN;
MMPpOBOANTH CaMOCTOSITEIbHBIN ITONCK XUMHUYECKOM I/IH(l)OpMaIII/II/I C UCIIOJIb30BAHHUEM PA3JIMYHBIX
HUCTOYHUKOB;

- HCIOJB30BATh KOMIIBIOTEPHBIC TCXHOJIOTUHU IJIA 06pa60TKI/I " nepeaadyun XUMHYECKOH
UH(OPMALIUU U NIPEJCTABICHUS €€ B pa3InyHbIX (hopMmax;

YriaeBoaopoas! M UX NPUPOAHbIE HCTOYHUKHU

yMeThb

-HA3bIBaTh U3Y4YCHHBIE BEIIECTBA 10 «TPUBUAILHON» WM MEXKTYHAPOJHONM HOMEHKIIATYPE;
-OIPEACIIATh: IPUHAIEKHOCTD BEILECTB K Pa3JIMYHBIM KJIacCaM OPraHMYECKUX COCIUHEHUN;
-XapaKTEpHU30BaTh: CTPOCHUC U XUMUYCCKHE CBOICTBa HN3YUYCHHBIX OPraHNn4CCKHUX Coe)IPIHeHHﬁ;
-00BSACHSATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS;

-BBITIONTHATh XUMHUYECKHH OKCIICPUMCHT IO pPacCliO3HAaBaAHUIO BaYKHEHIITNX OpPraHuvdcCKux
COE€IUHEHMI;

-IIpOBOAUTH CaMOCTOSITETbHBIM ITOMCK XUMHUYECKOM I/IH(l)OpMaHI/II/I C HUCIIOJBb30BaHUEM
pa3IMYHBIX HCTOYHMUKOB; HCIIOJNb30BAaTh KOMIIBIOTEPHbIE TEXHOJIOTUH JUIsi 00paboTKH U
nepesayd XMMUYeCKor HHPOPMAIIMU U TIPEJICTaBICHUS €€ B pa3IudHbIX Qopmax;
-ACIIONIb30BaTh IPHOOPETEHHBIE 3HAHUS W YMEHHs B TPAKTHYECKOM JIEATENbHOCTH H
MTOBCEHEBHOM KU3HHU JUISI: SKOJIOTMYECKH TPaMOTHOT'O MIOBEJICHMS B OKPYXKAIOIIEH Cpeie;
0e30macHOro oOpalieHuss C TOpPIOYMMH M TOKCHYHBIMU  BEIIECTBAaMH, JaOOpaTOPHBIM
obopyoBaHEM



Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

yMeThb

-Ha3bIBaTh U3yYCHHBIC BEUIECTBA [0 «TPUBUAIBHOW WIM MEKIYHAPOIHOM HOMEHKJIIATYpE;
-ONPEeACTATh: IPUHAIICKHOCTD BEIIECTB K Pa3IMYHBIM KJIACCAM OPTaHUYECKUX COCTUHEHUN;
-XapaKTepHU30BaTh: CTPOCHUE U XMMUYECKHE CBOMCTBA U3YUEHHBIX OPIraHUYECKUX COEIMHEHUM;
-00BSACHSATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHHS;

-[IPOBOJIUTH:  NPOBOJUTH  CAMOCTOATENBHBIM  TOUCK  XUMHUYECKOW  HHpopManmuum ¢
UCITIOJIb30BAaHUEM Pa3IMYHBIX HMCTOYHHKOB; MCIIOJIB30BaTh KOMIBIOTEPHBIC TEXHOJOTHH JUIS
00paboTKH U Nepejauu XUMUYECKOH nH(pOpMaLUU U IPEICTABICHUS €€ B pa3InYHbIX (hopMax.
-ACIIONIb30BaTh IMPHOOPETEHHBIE 3HAHUS M YMEHHS B IPAKTHUYECKOW JEATEIBHOCTH H
IIOBCEHEBHOM MM3HM JUIA: SKOJOIMYECKHM TI'PaMOTHOIO IOBEICHMsI B OKpYXKarolled cpene;
0e30macHOro OOpamieHuss C TOPIOYMMH M TOKCHYHBIMH  BEIIECTBAMH, J1aOOpaTOPHBIM
obopyoBaHuEM

A3oTcoaepkalye OpraHnyecKue coeMHeHus!

yMeThb

-Ha3bIBaTh U3yYEHHBIE BENIECTBA 110 «TPUBUAIBHOI WIIH MEKIYHAPOIHOW HOMEHKJIIATYpE;
-OTPEACTIATh: IPUHAISKHOCTD BEIIECTB K Pa3IMYHBIM KJIACCaM OPTaHUYECKUX COCTUHECHUH;
-XapaKTepHU30BaTh: CTPOCHUE U XMMUYECKHE CBOMCTBA U3YUEHHBIX OPIraHUYECKUX COCIMHEHUH;
-00BSCHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHHS;

-IPOBOJIUTH:  NPOBOJAUTH  CAMOCTOATENBHBIM  TOUCK  XUMHUYECKOW  HHpoOpManmuum ¢
UCIOJIb30BAHUEM pa3IMYHBIX HMCTOYHHMKOB; MCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHM JUIS
00paboTKH U Mepesadun XuMUIECKOH HH(POPMAIIUU U TTPEICTABICHHS €€ B Pa3INYHBIX (hopMax
-UCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS M YMEHHMS B IPAKTHUYECKOW JAEATENbHOCTH U
MOBCEIHEBHOM JKU3HU /ISl SKOJIOTHYECKH TPaMOTHOTO MTOBEICHUS B OKPYXKAIOIIEH cpejie;
OLIEHKU BIIUSHUS XUMHMUYECKOIO 3arpsi3HEHMsI OKpYXKarollled cpelbl Ha OpraHu3M YesloBeKa U
JPYTHUE )KUBbIE OPraHU3MBI, 0€30MacHOT0 00PALICHHS C TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH,
7a00paTOpHbIM ~ O0OpPYJOBAaHUEM; KPUTHUYECKOH  OLEHKM JOCTOBEPHOCTH  XUMHMUYECKOH
UH(POPMAIINH, TOCTYIAIOMIEH U3 Pa3HBIX HCTOYHHUKOB.

XuMus 4 )KU3Hb

yMeThb

-Ha3bIBaTh U3yYEHHbIE BELIECTBA [10 «TPUBUAIBHON MIIM MEXYHAPOIHOM HOMEHKJIIATYpE;
-OTIPeACTIATh: MPUHAJIKHOCTh BEIIECTB K Pa3IMYHBIM KJIACCaM OPTaHMYECKHX COCTUHEHUH;
UCKYCCTBEHHbIE U CHHTETHUECKHE BOJIOKHA, I1JIaCTMAcChI;

-XapaKTePHU30BaTh: CTPOCHUE M XMMUYECKHIE CBOWCTBA N3YUYEHHBIX OPTaHUYECKUX COSINHEHHIA;
-00BSACHSATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS;

-IPOBO/IUTH:  NPOBOAUTH  CAMOCTOATENbHBIM  MOUCK  XHMHYECKOM  MHpoOpManuum  C
UCTIOJI30BAaHUEM PA3JIMYHBIX HCTOYHUKOB; HCIIOJIB30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHH IS
00paboOTKHU U Nepejauu XuMHUUECKO HHpOpMalliu U IPEJCTaBIeHNs €€ B pa3IuuHbIX (popmax;
-ACTIONIb30BaTh IMPHOOPETEHHBIE 3HAHUS W YMEHHS B TPAKTHYECKOW JEATENbHOCTH U
MOBCEHEBHOM JKU3HU JJIs1 3KOJIOTMYECKH IPAMOTHOTO MOBE/IEHUS B OKpYXKarollel cpese;
OLIEHKH BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHHS OKPY’KaIOIel Cpebl Ha OpTaHU3M YellOBeKa 1
JPyTHUE KUBbIE OPraHU3MbI, 0€30MacHOr0 00PAIEHNS C TOPIOYUMH U TOKCUYHBIMH BEI[ECTBAMH,
7a00paTOpHBEIM ~ 00OpPYJIOBaHUEM; KPUTHYECKOH OICHKH JOCTOBEPHOCTH  XUMHUYECKOH
UH(OpMaIINH, TOCTYNAIONIEH U3 pa3HBIX HCTOYHHUKOB.



11 kaacce

Ilepuoaguyecknii 3aKOH U CTPOEHHE aTOMA

yMeTh

-Ha3bIBaTh MPUYUHBI MHOT'O0Opa3Hs BEIIECTB, OOBSICHATH CBOMCTBA aTOMOB MCXO/IS U3 CTPOCHHUS
aToma; 0000maTh MoHsTus s-,p-,d-,f- opoburamnm;

-XapaKTepU30BaTh CTPYKTYPY CTPOCHUS IEPUOINUECKON CUCTEMBI;

-ONUCHIBATH MOJIOKEHUE DJIEMEHTA B IEPUOAMUECKOMN CHCTEME;

-OIPEACIIATh MOHATHUS: XUMUUECKUI 3JIEMEHT, MOPSAIKOBBIM HOMEP, U30TOI, OTHOCUTEIIbHAS
aTOMHas Macca, 3JIeKTpOHHAasi 000JI0UKa, ITEKTPOHHBIN CIIOH, AIeKTPOHHAst OpOUTAIb;
-CpaBHUBATH JJIEKTPOHHOE CTPOCHUE aTOMOB OOJIBIIUX U MAJIBIX TIEPHOIOB, H30TOIOB.
CrtpoeHue BelecTBa

yMeTh

-MOJIEJIMPOBATH CTPOCHHE BEILIECTBA C HOHHOM, KOBAJIECHTHOU CBA3BIO;

-0000111aTh MOHATHS: UOHHAS CBSI3b, KOBAJICHTHAS MOJSPHAs, HEMOJSPHAS, METAJUTMUECKas,
BOJIOPOJIHAS CBSI3b;

- KOHKPETU3UPOBATh MOHATHS: XUMUYECKasl CBA3b, KPUCTAIIMYECKASI PEIIETKA;

-OMUCHIBATh CBOMCTBA BEIIECTB C PA3IMUHBIM TUIIOM CBS3H U KPUCTAIIIMYECKON PELIeTKOIH;
-HCCIIEIOBATh CBOMCTBA U3y4aeMbIX BEIIECTB, HAOIIOIATh IEMOHCTPUPYEMBIE U CAMOCTOSTEIHHO
MIPOBOAMMBIE OIBITHI;

-OIKUCHIBATh B3aUMOJICHCTBUE BEIIECTB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOT0, POJHOTO) SI3bIKA
U SI3bIKa XUMUU;

-000011aTh 3HAHUS O 3aKOHOMEPHOCTSIX U3MECHECHUI CBOMCTB COCTMHEHUIA;

-IPOTHO3UPOBATH CBOWMCTBA BEIIECTB, XapaKTEPHU30BaTh HAXOXKJIEHUE B MIPUPOJIC, CBONCTBA,
OMOJIOTUYECKYIO POJIb, 00JIACTH TIPUMCHEHUS;

-IIPOTHO3UPOBATH TTOCJICJCTBUS HAPYIICHUH TpaBHJ 0e30macHON paboOThI CO CPEICTBAMU
OBITOBOM XMMHH, MEAMKAMCHTAMH,

-XapaKTeprU30BaTh OOIIME MPUHIIHUIIBI U SKOJIOTUYECKHE TPOOIEMbl XUMHUYECKHX TPOU3BOCTB,
3arpsi3HEHUS BO3/1yXa, BOJIbI, TIOYBHI;

-pacCUYUTHIBATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcCy BEIECTB MO (hopMyniam;
BBIYHCIIATh MACCOBYIO U OOBEMHYIO JI0JTI0 KOMIIOHEHTA B CMECH; BEIYUCIIATH MaCCOBYIO JIOJTIO
BEILIECTBA B CMECH, JIOJIFO IIPUMECEHL, I0JIF0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE; HAXOIUTh
JIOJTFO BBIXOJIa MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO;

-CaMOCTOATEIHHO TPOBOAUTH XUMUUECKUN IKCTIEPUMEHT;

-co0II01aTh TIPaBuUIIa 1O TEXHUKE 0€30MacHOCTH;

- paboTaTh 10 UHCTPYKIIHH;

- Ha0JII0/1aTh, AaHATTU3UPOBATh, 0000IIATh, AENaTh BBIBOIBL;

-aKKypaTHO 0(h)OpPMIISITH TIOJTYYE€HHBIE PE3YJIBTATHI C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO,
POJIHOTO) S3BIKA.

DJIeKTPOJIMTHYECKAS] TUCCOIHALUS

yMeTh

-KJ1accu(UIUPOBATh XUMHUECKHUE PEAKIUH 110 PA3IUYHBIM IPU3HAKAM; XapaKTEpU30BaTh
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIE PEAKITUH KaK MPOIIECCHI, TPH KOTOPBIX H3MEHSETCSI CTETICHb
OKHUCJICHHUS aTOMOB, YCJIOBHSI TCUEHHS PEaKIUi B PACTBOPAX IIIEKTPOIUTOB IO KOHIIA;
-HCCIIEJTIOBATh YCIIOBHUS, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIMU, CBOMCTBA pACTBOPOB
AJIEKTPOJIUTOB, YCIOBUS, BIUSAIOIINE HA MOJIOKEHUE XUMUUYECKOTO PABHOBECHS;

- MPEJICKa3bIBaTh HAMIPABJICHUE CMEMICHHS XHMMHUYECKOTO PaBHOBECHS TIPH H3MEHEHUH YCIIOBHUMA
MPOBEJICHUS 00OPATUMOI peaKInu; PEaKIHIO CPpeIbl BOJAHBIX PACTBOPOB COJIeH, 00pa30BaHHBIX
CUJIBLHBIM OCHOBAHHEM U CJIA00M KUCIOTOM, C1a00M OCHOBAHMEM UM CHIJILHOM KHCIIOTOMN
OpPTaHMYECKUX W HEOPTaHHUECKUX COCTUHEHHIA,

-OIUCHIBATH MPUHIIUII JEHCTBUS TATbBAHUYECKOTO AJIEMEHTA, MPOIECCHI, MPOUCXOIAIITNE TIPH
PacTBOPEHHH JIEKTPOIUTOB U HEIJIEKTPOIUTOB B BOJIE; CAMOCTOSITEIbHO MTPOBOJIUTH
XUMUYECKHUI SKCTIEPUMEHT, COOJTIOIaTh MPaBHJIa IO TEXHUKE 0€301MacHOCTH, pPaboTaTh O



WHCTPYKIIMH; HaOII0aTh, aHATU3UPOBATh, 0000IIaTh, €JIaTh BEIBOBI, aKKYpPaTHO 0OPMIIATH
MOJIy4YEHHBIE PE3YJIbTAThI C MOMOIIBIO €CTECTBEHHOTO (PYCCKOT0, POAHOTO) S3bIKA.
XuMHYeCKHE peaKkIuu

yMeTh

-BBISIBJIATH 3aBUCIMOCTH 00J1aCTH MPUMEHEHUS OT (PU3MUYECKUX CBOWCTB U CTPOCHUS aTOMOB;
-HCCIIEZIOBAaTh CBOMCTBA M3y4aeMbIX BELIECTB, HAOIIOIATh IEMOHCTPUPYEMBIE U CAMOCTOSTEIIEHO
MIPOBOJIUMBIE OIIBITHL;

-Ha0JII0JaTh U OMUCHIBATh XMMUYECKHE PEAKIIUHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
POIIHOTO) SI3bIKA U SI3bIKA XUMUH;.

-0606IJ_IaTb SHAHUA U ACJIaTh BBIBOJbI O 3aKOHOMCPHOCTAX U3MEHEHUN CBOMCTB HEMETAJIOB U
METAJUIOB B MIEPUOJIaX U TPYIIAX MEPUOIUICCKON CUCTEMBI,

-OIUCHIBAaThL CBOMCTBA HN3Yy4YacMbIX BCHICCTB HA OCHOBC Ha6HIOIIeHHﬁ 3a UX NPCBpAICHUAMH,
-IIPOTHO3UPOBATh CBOIMCTBA 3JIEMEHTOB U MX COSJIMHEHHI HAa OCHOBE O MEPHOJANYCCKOM 3aKOHE;
.XapaKTepU30BaTh HAXOXK/JCHHUE B TIPUPOJIC, CBOMCTBA, OMOJIOTUYECKYIO POJIb U 00JIaCTH
NPUMEHECHUS N3y4aeMbIX BEIIECTB;

-COCTABJIATh CXCMbI CBA3H MCKAY KilaCCaMU HCOPTraHNYCCKUX U OPraHUYCCKHUX COCIII/IHCHI/If/’I
OOBSICHATB U PEIaTh UX;

-CaMOCTOATCJIBHO ITPOBOANUTD XUMHAYECKUN OKCIICPUMCHT,

-c00JIF0/1aTh MpaBUIIa 10 TEXHUKE OE30MIaCHOCTH;

- paboTaTh 110 UHCTPYKIIMH;

- HaOJII01aTh, AaHAIM3UPOBATh, 0000IIATH, I€aTh BHIBOJIBI,

-aKKypaTHO O(OPMIISTH IMOJTy4YEHHBIE PE3YIbTATHI C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO,
POIIHOTO) SI3BIKA.



PEAJIM3ALINA HATMOHAJIBHBIX, PETMOHAJIBHBIX "
3THOKYJbLTYPHBIX OCOGEHHOCTEM

10 kaace

Howmep Tema ypoka Tewma, conepxanue

ypoka

6 . Hcnonb3oBaHue MeTaHa U €ro
XUMHUYECKHE CBOMCTBA aJIKaHOB: TOPEHUE,

rOMOJIOTOB KaK TOILIUB B OBITY U B
3aMellleHue, Pa3IoKEeHUE U JeTuApUpOBaHHE.
IPOMBIIIJICHHOCTH Y paa.

7 XUMUYeCKHe CBOMCTBA aJIKEHOB: TOPEHHUE,

KayeCTBEHHBIC PEaKIUH, THIpATAIHS, [Tpon3BOICTBO MOIMMEPOB B
noiaumepu3ans. Iloaustuiien, ero ceoiictean | YensiOunckoit o0nacrtu.
npuMeHeHue. [[pumeHenue STuiieHa Ha OCHOBE

€ro CBOMCTB.

10 [Tomryuenue 6eH307a U ero
benzou. [lonydyenue GeH3omna U3 rekcaHa u
AlETHICHA rOMOJIOIOB Ha KOKCOXUMHYECKOM

’ npousBoacTBe YMK.

14 Cnuptsl. [Tonydyenue sTanona OpoxeHHEM
IJIFOKO3BI ¥ THIpaTaluei 3THIICHA. IIpou3BOACTBO 3THIIOBOIO CIIUPTA B
I'mapokcuibHast rpyIna kak GyHkunoHanpHast. | UensOuHCKo# oOnacTu.
[IpencraBnenue 0 BOGOPOIHON CBS3H.

15 Kamennsiit yrons. @enon. Kokcoxummuueckoe

OM3EOICTEO 1 610 PO Hoavaeme Kokcoxummueckoe mpou3BOICTBO B
MIPOU3BOJICTBO U €TI0 II ust. [lomyuenn
P A POIYKIL ya UYensbuncke (UMK).
(heHoIa KOKCOBaHMEM KaMEHHOTO YTJIsI.

19 CrnoxHble 3(UpHL: MOydYeHUE PeaKnen
ATepUUKAIMKA, HOMEHKJIATypa, pusnueckue u | [Ipon3BOACTBO yKCYCHOMI KUCIIOTHI B
XuMHueckue cBoiicta. CiiokHbIe 3(pUpHI B JIECOXUMHUYECKOM IIPOU3BOJCTBE (T.
IpUpoJie U UX 3HaueHue. IlpumeHenue Ama)

CJIO’KHBIX 3()HPOB HA OCHOBE CBOMCTB.
19 XKups! kak cnoxHsle 3¢upsl. Puznyeckue u
N [Ipon3BoACTBO MaprapuHa Ha
XUMHUYECKHE CBOIMCTBA: THAPOIN3 (OMBLICHHE) .
NPEINPUATHIX YeITOMHCKON
U TUAPUPOBAHHE KUJKUX KHUPOB. oBACTH
ITprMeHeHue >KkHpOB Ha OCHOBE CBOMCTB. )
21 [TonsiTHe 0 peakIusix MOJTUKOHIEHCAIIUN U
. I'mpponus kpaxmaia mpu
THJIPOJIM3a Ha IPUMEPE B3aMMONPEBPALLICHUI:
XJIEOOIIEYeHHH Ha XJ1e003aBoIax
TJII0KO03a-T0JIMCaxapu/l - TJII0KO03a.
YensOuHcka.

20 ['roko3a - BemecTBo ¢ IBOMHON (DyHKITHEH — Ucnons3oBanue npoiecca
aJIbJIETUAOCTIUPT. XUMHUECKUE CBOICTBA MOJIOYHOKHCIIOT0 OpOXKeHHUs
TJIIOKO3BI: OKMCIIEHHE B TITFOKOHOBYIO KUCJIOTY, | TJIFOKO3bI HA MOJIOKO3aBOJaX
BOCCTAaHOBJICHHE B COPOUT, OpokeHHe YensiOunckoit o0nacTu.
(Momounokwucioe u ciuproBoe). [lpumenenne | [Ipon3BOICTBO KOHAUTEPCKUX
TJIFOKO3bI HA OCHOBE CBOJCTB. U3JIeNIUil B pETHOHE.

23 Awmunsbl. [Torstue 06 amunax. [lomydenue

[IpuMeHeHne aHnIMHA B
apOMaTUYECKOT0 aMUHA — aHUJIMHA — U3 .
MIPOMBITIJICHHOCTH (JJAKOKPACOYHBIH
HUTpoOEH30J1a. AHMIIMH KaK OpPraHu9IecKoe 3aBoN)
OCHOBAaHHE. '
33 JlexapctBa. JIekapCcTBEHHAS XHMHS: OT dapmarieBTHIECKAs

MaTPOXUMHUHU JJO XUMUOTEPANUU. ACIIUPHUH.
AHTHOMOTUKH U TUCOAKTEPHO3.
HapxoTtuueckue Bemecrsa. Hapkomanmusi,

MPOMBINIIEHHOCTh YensaOunHcka.




| 6oprba c Heii n npodunakTuka.

11kaacce
Homep | Tema ypoka Tema, conepxanue
ypoka
ATOMIHEPrONPOMBIIITICHHBIN
3 OCHOBHBIE CBEICHUS O CTPOCHUH aTOM KoMmIuieke YenssOnHckom oonacTu

(r.CaexxuHCK U T.03EpCK)

16

Kunkoe cocrosHue BemiecTra. Boaga

[TorpeGenue BoAbI B perHOHE

12

HI/ICHCpCHHG CHCTEMBI

I[I/ICHCPCHBIC CHUCTCMBI,
O6YCJ'IaBJ'II/IBaIOH_II/Ie MYTHOCTb BO/JIbI
1 3albIJICHHOCTDb BO31yXa

10

CocraB cMecelt

[Ipennpusts nuieBoi
IIPOMBILIIEHHOCTH Y pajbCKOI0
peruoHa (MOJIOKO3aBOJBbI,
xJ1€003aBO/IbI)

23

Knaccugukanus XuMHUecKuX peakuuii B
OpPraHNYECKON U HEOPTaHUYECKOW XUMUU

JloObrya u mpumenenue rpadura
(KaK aJTIOTPOIHOM MOIU(UKAITIN
yraepoaa) Ha lOxxnom Ypane

26

OOpaTUMOCTh XUMUYECKUX PEAKITUN

3aKOHOMEPHOCTU XUMUYECKUX
peaKkuuii pu MpoOM3BOJACTBE CEPHOU
KHUCJIOTBI HAa IPEANPUATUAX PETUOHA!
MPEANPUATHS YEPHOU U LIBETHOM
METAJLTYPTHHU

16

Posb BOZIBI B XUMHUUYECKOMN peaKkLIMU

HanpaBnenus xumu3zanuu c/x B
peruone. [Ipumenenue ynodpenuit u
XUMHUYECKUX CPEICTB 3aILUTHI
pacTeHUN B PETHOHE.
OTtpunarenbHbIe MOCIEACTBUS
IPUMEHEHHUS] IECTHUIIHJIOB.

16

3HeKTp0HHTH‘I€CKa$I JUCCOoManus

CocTosiHHE TIOYB pEeruoHa

21

I'maponus opraHn4ecKuX U HEOPTraHUYECKUX
COE€IUHEHUN

IIpuMeHeHne ruaponn3a coyie B
OYHCTKE BOJbI

28

DNeKTpoan3

PaboTa BRICOKOTEXHOJIOTHYHBIX
npennpustuii pernona: Y913, OAO
«Meuem» (KOMIUIEKCHOE
UCIIOJIb30BAaHUE CHIPhS, 000POTHBIE
IIUKJTBI BOJJOCHAOKESHHUS,
YTUIU3AIHS] OTXO0JIOB)

32

Kondepenmust "Xumus v moBceTHEBHAS
KU3HB"

[Tponykums npeanpusTuil MUIIEBOMH,
(bapMakoI0ruH4ecKoi
MIPOMBIIIJIEHHOCTH PEruoHa (Cocras,
MapKHUpOBKa). XUMHU3ALUSL
KUBOTHOBOJICTBA

ITponyKuuss KOCMETHYECKOTO
KoHIepHa «Kannna»
r.Exarepunoypr, OAO
«Xenkensllemoc «llepmby»
(mponykiusi OBITOBON XMMUH)




32 XUMHYECKOE 3arpsi3HCHHE
XUMUS U 3KOJIOTUS . ..
OKpYXKarollen cpesibl peruoHa, eé
oXpaHa

XAPAKTEPUCTUKA KOHTPOJIBHO - UBSMEPUTEJIbHBIX
MATEPHUAJIOB

KoHTponbHO-I3MepUTEIbHBIE MAaTEPHAIIBl UCIIOIB3YIOTCS IS ONPEeNICHHs] YPOBHS
MOJITOTOBKH y4aIIUXCs 10 XMMUHU B paMKaX OpraHU3alluy TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U
POMEXYTOUHOU aTTecTannu. KOHTPOIbHO-U3MEPHUTEIbHBIC MAaTEePUAIIBI IIPEJICTABICHBI B BHJIE
CCBUIOK Ha COOTBETCTBYIOIIYIO JTUTEPATYPY.
I"a6puensia O.C. bepéskun [1.H. KonTponbHbie u mpoBepouHbie paboThl K yueOHuky O.C.
INabpuensna. «Xumus. 10 kimacce. ba3osiii ypoBenb» — M.: JIpoda, 2015.
INa6puensia O.C. bepéskun [1.H. KouTponsHbie 1 mpoBepouHbie padoThl K yueOnuky O.C.
[Nabpuensna. «Xumus. 11 knace. bazoselit ypoeus» — M.: [Ipoda, 2015.
I"abpuensn O. C. «Terpaap oueHku kauecTBa 3HaHUH 1o xumuu. 10 knacc. ba3oBblit ypoBeHb» —
M.: Jlpoda, 2014
I"abpuensn O. C. «Terpaap oueHky kauecTBa 3HaHUH 110 Xxumuu. 11 knacc. ba3oBblit ypoBeHb» —
M.: lpoda, 2015

YYEBHO-METOAUYECKOE-OBECIIEYEHHUE TPEIMETA

[Iporpamma YyeOHuk Meroaunueckoe Y4eOHble mocoous
nocoOue JyIst yYuTes
[TpumepHbIe I"a6puensu O. C. I'a6puensu O. C. I'abpuensu O. C.
MIPOrpaMMBI 110 Xumus. 10 knacc: Xumus. 10 kmace: «Terpanp oneHKH
y4eOHBIM TipeaMeraM. | ba3oBblil ypoBeHb: Meron. nocobue / O. | kaduecTBa 3HAHUH 110
Xumnst. 10-11 knacesr: | yueonuk / O. C. C. TI'abpuensn C. A. xumui. 10 kiacc.
MPOEKT.-2-€ U3, ["abpuensH. — 2-¢ CnamxoB. — M.: ba3oBbIil ypOBEHB) —
nopaboranHoe — M.: | u3a., crepeorun. M.: | [Ipoda, 2015. M.: [lpoda, 2014
[Mpocsemenwne, 2011. | Ipoda, 2014. INabpuensn O. C.
—88c. «Terpanp olleHKH

KayecTBa 3HaHUM 110
xumui. 10 kiacc.
ba3oBbIi1 ypoBEHB) —
M.: Ipoda, 2014

I"a6puensu O. C. INa6puensu O. C. lNabpuensu O. C.
Xumus. 10 kmacce. Xumus. 11 ki : Xumus. 11 xnacce:
ba3oBbIii ypOBEHb: Meron. mocobue / O. | Pabouast TeTpaasb K
yuebnuk / O. C. C. TI'abpuensu C. A. yueOnuky O. C.
["abpuensn — 2-e u3a., | Cnankos. — M.: INabpuensna «Xumus.
crepeoTurn. M.: Hpoda, 2015. 11 xnacc. ba3oBbrit
Hpoda, 2014. ypoBeHb» » — M.
Hpoda, 2015.

I'a6puensa O. C.
«Terpaab oieHKN
KayecTBa 3HaHUH 110
xumnn. 11 kimace.
ba3oBbIi1 ypoBEHB) —
M.: Ipoda, 2015







