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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma pazpaboTaHa B COOTBETCTBUU CO CICAYIOIIUMU JOKYMEHTAMMU:
- @enepalbHBINA TOCYIAPCTBEHHBIN 00pa30BaTEeNbHBINA CTAHIAPT OCHOBHOI'O OOIIEro 00pa3oBaHUs;
- OCHOBHasi oOpa3oBaTelbHas MporpaMmMa OCHOBHOTO 00mero oOpa3oBaHUs TUMHAa3uU
«IlepcniexTuBay;
- aBTOpCKas nporpamMmma «XuMmus. YTiyOiaeHHbIH ypoBeHb. 10-11kmaccer: pabodas mporpamma K
nuaun YMK B. B. Jlynuna: yueOHo-meTonuueckoe mocobue / B. B. Epemun, A. A. JIpo3nos, U.
B. Epemuna, M.: JIpoda, 2017

JUis peanu3anuu NporpamMmsbl UCIONb3YIOTCS yUeOHUKH:
- Epemun B. B., Ky3ssmenko H. E., Tepenun B. U., po3noB A. A., Jlynun B. B. Xumus.
Venybnennwiii yposenw. 10 knacc; M.: /[pogpa, 2017
- Epemun B. B., Ky3pmenko H. E., JIpo3znos A. A., Jlynun B. B. Xumus. Yriny0OiieHHbIH ypOBEHB.
11 xnmacc. M.: /lpogpa, 2017

[Iporpamma mnpeanazHauena oOyuatromumces 10-11  kimaccoB 006meoOpa3zoBaTeNbHBIX
OopraHu3anuii, BEIOPABIINM H3YYCHUE XUMUH HA YIITyOJIEHHOM YPOBHE.

O0mas xapakTepucTHKa y4eOHOro npeaMera

OI[HOﬁ U3 BaXHEUIIUX 3aga4 ABJIACTCA IMOArOTOBKa Yy4YalmlUMXCiad K OCO3HAaHHOMY U
OTBCTCTBCHHOMY BBI60py KHU3HCHHOIO H HpO(I)eCCI/IOHaJ'IBHOFO IMyTH. yan_II/ICCH JOJI?KHBI
Hay4YUTbCA CaMOCTOATCIIBHO CTABUTH LCIU W ONPCACIIATL IMYTH HUX AOCTHIKCHUSA, MCIOJIb30BAaTh
HpI/IO6peTCHHBII71 B IMIKOJIC OIIBIT ACATCIBHOCTHU B peaHBHOﬁ JKU3HHU, 34 paMKaMH yqe6H0r0
nponecca.

Ienu uzyuenus xumuu 6 cpeoneun wKone:

- (QopmupoBaHME yMEHHUS BHJAETh M I[OHMMAaTh LEHHOCTb OO0pa3oBaHUs, 3HAYMMOCTD
XUMHYECKOTO 3HaHUS NI KaXJ0ro 4esloBeKa, He3aBUCUMO OT €ro npodeccHoHaIbHOW AesTelNb -
HOCTH.

- ¢opMHUpOBaHHE yMEHHUs pasznuyaTh (aKThl U OLEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOBI,
BHUJIETh UX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBS3b KPUTEPHUEB C ONMPENETCHHOW CHUCTEMOM ILIEHHO C-
Tel, GopMyIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO.

- (QopMHpoBaHHME IEIOCTHOTO MPEJICTABICHUS O MHPE U PO JU XUMUU B CO3/IaHHUU
COBPEMEHHOH €CTECTBEHHOHAyYHOH KapTHHBI MHpA; YMEHHS OOBSICHATH OOBEKTHI M IMPOIECCHI
OKpYy’Karouiel AeHCTBUTENBHOCTH (IIPUPOAHON, COLMANbHOM, KyIbTYpHON, TEXHUYECKOU Cpeibl),
UCIIOJB3Ys I 9TOr0 XUMUYECKHE 3HAHHUS.

- MpUOOpETEeHUE OMNbITa Pa3HOOOpPA3HON AESATENbHOCTH, ONbITA MO3HAHMS M CAMOIIO3HAHUS,
KJIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JISI PA3JIMYHBIX BUIOB JEATEIbHOCTH
(HaBBIKOB pelIeHus MpoOsieM, MPUHATHS pelIeHuM, MorucKa, aHaau3a U 00paboTku MHpopMaIuy,
KOMMYHHMKATHUBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHUMN, HAaBBIKOB COTPYJHHYECTBA, HABBIKOB
6e30macHOro o0OpalleHus ¢ BeleCTBAMU B IIOBCETHEBHON KU3HH).

OcHogéHbIMU 3a0auamul A6AAIOMCA:
- HU3YUCHHC COCTaBa U CTPOCHUSA BCUICCTB, 3aBUCUMOCTH UX CBOMCTB OT CTpOCHHA,
- HOJYYCHHC BCIICCTB C 3alaHHBIMU CBOfICTBaMPI;
- HUCCJIICJOBAHUC BaKOHOMepHOCTCﬁ XUMHUYCCKUX pCaKI_[I/If/'I u HYTCﬁ YOpaBJICHUA UMU B LCIIAX
MMOJTYy4YCHUA HGO6XO)II/IMBIX YCJIOBCKY BCIIECCTB, MATCPHUATIOB, DOHCPIHUH.

KU3HH, IMHAPOKO HCHOJB3YIOTCA B IMPOMBIINIJIICHHOCTH, CCJIBCKOM XOSS[ﬁCTBe, Ha TPaAHCIIOPTE;
[TosTOMY B mporpamMMe 0 XMMHUH HAIIIH OTPAKEHHE OCHOBHbIE COOEPHCAmenbHble NUHU:



- «BEIIECTBO» — 3HAHHUS O COCTaBE M CTPOCHUHU BEIHIECTB, UX BAXKHEHIIMX (U3UYECKUX U
XHUMHYECKUX CBOMCTBaX, OMOJOTMYECKOM JICHCTBHH,

- «XUMHUYECKash peakuus» — 3HaHUA 00 YCIOBUSAX, B KOTOPBIX MPOSBIISIOTCS XUMHYECKHE
CBOMCTBA BEIECTB, CIOCO0aX yIpaBiIeHUs] XUMHUYECKUMH IPOLIECCaMu;

- (IPUMEHEHUE BEIIECTBY» — 3HAHUSA M OMNBIT MPAKTUYECKON IEATEIbHOCTH C BEUIECTBAMH,
KOTOpBIe HauboJiee 4acTo ynoTpeOsaoTCs B TOBCEIHEBHOM

- (GI3BIK XMMHHU» — CHUCTEMa BaXXHEUIIMX MOHATHUM XUMHUH U TEPMHHOB, B KOTOPBIX OHU
ONMCHIBAIOTCSI, HOMEHKJIATypa HEOPraHUYECKUX M OPraHMYEeCKHUX BEIIECTB, T. €. MX Ha3BaHUs (B
TOM YHUCII€ U TPUBHAIBHBIC), XUMHYECCKHE (POPMYIBI U ypaBHEHHS, a TaKKe IMpaBUiia MEpPeBOJa
nH(pOpMaLMK C POHOTO UK PYCCKOTO SI3bIKA Ha A3BIK XUMUU U 00paTHO.

B pesynbraTe wu3ydeHuss ydyeOHOTO TMpeIMeTa BBINYCKHUK CPEIHEH IIKOJIbI OCBOUT
cojiepKaHue, ClocoOCTBYIOIIee POPMUPOBAHUIO TTO3HABATENbHON, HPABCTBEHHOM M 3CTETHUYECKON
KyJbTYpbl. Y4YallUMiCAd OBJAIECET CHCTEMOM XHMUYECKUX 3HAHUW — MOHATUIMHU, 3aKOHAMH,
TEOPUSIMU M A3BIKOM HAYKHM KaK KOMIIOHEHTaMH €CTECTBEHHOHAy4YHOM KapTuUHBI Mupa. Bce 310
MO3BOJHUT eMy c(pOpMUPOBATh HA OCHOBE CHCTEMBI MOJTYYECHHBIX 3HAHUH HaAYYHOE MUPOBO33pPEHUE
Kak (QyHJAaMEHT I€HHOCTHOI'O, HPABCTBEHHOTO OTHOIICHHUS K IMPHUPOJE, OKPYKAIOIIEMy MUPY,
CBOCH >KM3HU U 3[0POBBI0, OCO3HATH POJIb XMMHUYECKOW HAyKH B MO3HAHUU U IPeoOpa3oBaHUU
OKPY’KaloIIero Mupa, BeIpabOTaTh OTHOLIEHHWE K XHMHUU Kak BO3MOXHOI oOmactu Oynyiuei
COOCTBEHHOU MPAKTUIECKON eI TEITHLHOCTH.

YcBoeHHE colepiKaHUd Y4eOHOro TMpeaMera oOO0ecHedYuT BBITYCKHUKY BO3MOXKHOCTH
COBEPIIEHCTBOBATh M Pa3BUBATh MMO3HABATEIbHBIE BOBMOXHOCTH, YMEHHUE YIPABIIATH COOCTBEHHOM
MO3HABATENbHOU JEATEIbHOCTHIO; MHTEIUICKTYyaIbHbIE U pe(IIEKCUBHBIE CIOCOOHOCTH; MPUMEHSTh
OCHOBHBIE MHTEJUICKTyaJIbHBIE OIEepaliy, Takue KaKk (popMyaupoBaHue THUIIOTE3, aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OIIeHHe, CUCTEMAaTH3allMsi, BBISIBICHHUE MPUUYUHHO-CICACTBEHHBIX CBS3€H IS
M3YyYECHUsI CBOMCTB BEIIECTB U XMMHYECKUX PEAKIIMH; MCIOJIH30BaTh Pa3JIMYHbIE UCTOYHUKHU IS
MOJyYeHUs] XUMUYECKOW HH(POPMAIIMK; CAMOCTOSTEIbHO MJIAaHUPOBATh U OPraHW30BbIBATh YUEOHO-
[I03HABaTEJIbHYI0  JAESATEIbHOCTb, pPa3BUBAThb  HCCIEJOBAaTEIbCKUE, KOMMYHUKATUBHBIE W
MH(pOpMaLIIOHHBIE YMEHHUS.

B y4yeOHuKax peanusyercsi cucmemHo-0esamenrbHoCmublii no0xoo, nexamuii B ocnose ®I'OC.
DTOT MOJAX0J OPUEHTHUPOBAH HA KOHKPETHbBIE pe3ylbTaThl 00pa30BaHus, KaK CHCTEMOOOpa3yomui
KOMIIOHEHT CTaHJapTa, rJi¢ pa3BUTUE JIMYHOCTU yYalllerocs Ha OCHOBE YCBOEHHUSI YHUBEPCAIbHBIX
y4eOHBIX JIeWCTBUM, MO3HAHUS W OCBOCHHS MHpa COCTAaBIsAET Il€Jb M OCHOBHOH pe3ynabTar
obpazoBanus. 3yuenue xumuu B 10 u 11 kimaccax moctpoeHo no squnennou cxeme. B 10 xmacce
W3Jaraercsi Marepuan opraHuueckoil xumuu, a B 11 kimacce — HeopraHuueckas XUMHs, oOmias
XUMHS, XUMHYecKasi TexHosorus. [locnennue riaBsl yueOHuKa 11 kiacca 3HaKOMST IIKOJHHUKOB
C IPUMEHEHHEM XMMHUHU B OKPYKAIOIIEH )KU3HU U Ha CIIy)O0e 00IIecTBY.

Cucremaruueckuii Kypc opranuueckoil xumuu B 10 kiacce mpeaBapsieT pasjed,
HalpaBJICHHBIH Ha 0000IIEHNE M MOBTOPEHUE MOJYyYEHHBIX B OCHOBHOW IIKOJE 3HaHUU. B Hem
TaK)K€ JAlOTCS T€ CBEICHHS W3 OOIIed W HEOPraHWYECKOW XHUMHUH, KOTOPhIE HEOOXOIMMBI IS
W3y4YE€HUs] OpPraHMYEeCKOM XHMMHUHU, HO HE BOLUIM B MpPOrpaMmMy OCHOBHOM mikosbl. Kypc
OpPTaHUYECKOW XUMHH TIOCTPOEH TpaaulmoHHO. OH HAYMHACTCA C OCHOBHBIX TOHATUM
OpPraHUYECKONW XWMHUHU, 3aT€M H3Jaraercsi CTPYKTYpHas TEOpHUs OPraHUYECKUX COEJAMHEHHI,
paccMaTpuBaeTcss MX OJEKTpOHHOe cTpoeHue. IloToM wH3ydaroTcs BaKHEHIIME KJIacChl
OpPraHUYECKUX COEAMHEHHH: YIIEBOAOPOJbl, KHUCIOPOJACOAEpKAIIUE COCAUHEHUS, a30T- H
cepocojiepxanie coequHenus. CucTreMaTu4ecKkoe U3JI0KEHNUE CTPOEHHUS U CBOMCTB OpraHUYeCKUX
COCIMHEHUN TO3BOJSAET MEPEHUTH K OMOJOTHYECKH aKTUBHBIM BEIECTBAM — YTJIEBOAAM, KUpPaM,
O0enkaM M HYKJIEUHOBBIM KHCIIOTaM. 3aKaHYMBAETCS KypC OpPraHMYECKOM XHMHUHU paccka3oM O
noJMMepax M UX MCIOJIb30BAHUH B OBITY U B TEXHHUKE.

Marepunan 1o Heopranmyeckod xumMuuM B 11 iacce um3ydaeTcs B CIENyHOIEHR
nocnenoBaTenbHOoCTH. CHavana pacCMOTPEHBI AJIEMEHThI-HEMETAIIbI, 3aTEM 3JIE€MEHThI-METAILIbI.
N3ydyeHnne 51eMEHTOB-META/UIOB TpeaBapsieT pa3jaei, CUCTeMaTH3UPYIOMHN oOmue CBOWCTBA
METaIOB — DBJEMEHTOB M TMPOCTHIX BEIIECTB, a TakKXKe pPACCKa3bIBAOIIUM O CIUIaBax.
PaccmoTpenne obmieil XuMuu HayMHAETCsl CO CTPOEHHUs aToMa M XMMHUYecKoW cBsi3u. Ha ocHoBe
MOJYYEHHBIX 3HAHUN IIKOJbHUKH 3HAKOMSTCS CO CTPOCHUEM BEIIECTBa, M3Yy4alOT pa3jIuyHbIe
BHUJBl XUMHUUYECKOW CBS3U, BKJIIOYAss MEXKMOJICKYISPHBIC, U OCHOBHBIC THUIIBI KPHCTAIUYECKUX
pELIEeTOK MPOCTHIX BEIECTB U MOHHBIX COCIMHEHHUH. 3aTeM ClIeAyeT MaTepual, paccKa3blBalOIINi



O 3aKOHOMEPHOCTSAX NPOTEKAaHMs XMUMHUYECKMX peakUMUi. 31ech COUYETAlTCSd CBEICHUS U3
XUMHUYECKOM TEPMOJAMHAMUKU U XHMHYECKON KHMHETHKH, MO3BOJSIOIINE MOHSATh, MOYEMY U Kak
IIPOTEKAOT XUMHUUYeckue peakuuu. Creaymoomas TeMa Kypca WIIIIOCTPUPYET NIPUMEHEHHE
MOJIyYEHHBIX 3HAHUN O 3aKOHOMEPHOCTSIX MPOTEKAaHUSI XMMUYECKUX peakluil Ha mpakTuke. Peub
UJET O Pa3JIMYHBIX THUIMAX XUMHYECKUX Mpou3BojcTB. OOcyxaas o0ImMe MPUHIUIB XUMAYECKON
TEXHOJIOTUHU M paccMaTpuBas KOHKPETHbIE MPOU3BOJICTBA, aBTOPHI HE 3a0BIBAIOT U O Mpobieme
OXpaHbl OKpY’)KalIlell cpeabl, 3HAKOMAT LIKOJbHUKOB C HOBBIM IOJXOJOM B IPAKTHYECKOM
MPUMEHEHUH XUMUYECKUX 3HAHUI — «3eleHoi» xumueid. M3yueHne MKOIbHOTO Kypca XHUMHHU
3aBEpUIAETCA PAaccKa3oM O NPUMEHEHMM XUMUYECKUX 3HAHUN B pa3IMUHBIX 00JIACTSAX HAyKH U
TEXHUKU. ABTOPCKUN KOJIJIEKTUB IOCTapayicsi MOKa3aTh Ba)XXHOCTh IOJYYEHHBIX 3HAHUW U B
MOBCEIHEBHON JKU3HU. ABTOPBI CTPEMSTCS IPUBUTH ydamIuMcs OepeXHOE OTHOIICHHE K MPUPOJE
U K OKpYyXKawllemMy MUpy, copMHpOBaTh XMMHUYECKHI B3I HAa BCE, YTO UX OKpPYXKaeT, — OT
MPOAYKTOB IUTAHUS A0 MATEPHUAJIOB JJIsl )KUBOIIMCH U CKYJIBIITYPBI.

®enepanbHblii  TOCYIapCTBEHHBINI 00pa3oBaTeNbHBIM  CTaHAAPT CpPEAHEro  OOILIero
o0pa30oBaHUs yCTaHABJIMBACT CIENYIONME TPEOOBAHMS K pe3ylbTaTaM OCBOEHHUS OO0yYarOIUMHUCS
OCHOBHOI 00pa3oBaTeIbHON MPOTPAMMBIL:

K JJMYHOCTHBIM pPe3yJibTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbI:

1) B chepe oTHOIIEHUN 00yUaromuxcs K cede, K CBOeMy 3/I0pOBbIO, K TO3HAHUIO Ce04:

— TIPUHATHE U PeaTu3alyio IIEHHOCTEH 3J0pOBOT0 U O€30TacHOTO 00pa3a KU3HH, OEpEKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE K COOCTBEHHOMY (PHU3UYECKOMY U NMCUXOJIOTUYECKOMY
3J10pPOBBIO;

— HENpUsATHE BPEIHBIX MPUBBIYECK: KYPEHUs, YIOTpeOIeHUs alKorosi, HAPKOTHUKOB;

2) B cdepe OTHONICHHH OOyJalomuxcs K OKPYXKAIMEMy MHPY, K JKHBOH TpHUpOJeE,
XYyJI0KECTBEHHOU KYIbType:

— MUPOBO33PCHHE, COOTBETCTBYIOINEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTh
HayKH, TOTOBHOCTb K Hay4YHO-TEXHUYECKOMY TBOPYECTBY, BllaJIeHHE JOCTOBEpHON HHPOpMalueit o
MepPeIOBBIX JOCTHKCHHUSIX U OTKPBITUSX MHPOBOW M OTCUYCCTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSX 00 yCTpOWCTBE MUpa U 00IIECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHMIO, B TOM 4YHCIE C€aM000pa3oBaHUIO, Ha
MPOTSKEHUU BCEW JKM3HM, CO3HATEIbHOE OTHOIICHHE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCIIEITHON NMPO(EeCCHOHANBHON U 0OIIECTBEHHON 1€ TEbHOCTH;

— DJKOJIOTMYecKash KyJabTypa, OEpeXHOe OTHOIIEHHWE K PpOAHOW 3emie, MPHUPOTHBIM
OoorarctBaM Poccum m mupa, MOHMMAaHHWE BIHSHUS COIMATHHO-IKOHOMHYECKHUX IPOIECCOB Ha
COCTOSIHME TMPUPOAHOW M COLMANbHOM Cpeabl, OTBETCTBEHHOCTH 3a COCTOSHHUE MPUPOIHBIX
peCcypcoB, YMEHHI M HaBBIKOB Pa3yMHOTO MPHUPOJONOJIb30BaHUS, HETEPIUMOI0 OTHOIICHUS K
JICUCTBUSIM,

MPUHOCSIIUM BPEJI SKOJIOTUH; IPUOOPETECHUE ONBITA IKOJIOTOHAIPABICHHOH JeATeIbHOCTH;

3) B cdepe OTHOLIEHUN oOydaromuxcs K Tpyady, B cdepe comuambHO-IKOHOMUYECKHX
OTHOILIEHU:

— OCO3HaHHBIN BBIOOp Oyayied mpodeccuu Kak MyTh U CIOCO0 pealn3alud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOydYaroIIuXcs K TpPYAOoBOH mpodeccHOHaNbHON JeSTeNbHOCTH Kak K
BO3MOYKHOCTH YYacTHUs B PEIICHUH JTUYHBIX, OOIICCTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAI OHATh-
HBIX Mpo0JIeM;

MOTPEOHOCTh TPYIAUTHCS, YBOKCHUE K TPYAY W JIOIIM TPYyAa, TPYAOBBIM JIOCTHIKCHHSIM,
100pOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K pPa3HBIM BHAAM TPYIOBOW jaes-
TEILHOCTH.

K MeTanpeIMeTHBbIM pe3y/ibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTe/bHON NPOrpaMMbI:
- pezynamuensle yHugepcaibhvle yuednvle oeiicmeus:

BbINYCKHUK HAyUumca.
— CaMOCTOATCIIbHO OHNPCACIATh LECIU, CTABUTh U (I)OpMy.]'II/IPOBaTB COOCTBEHHBIE 3aga4du B




o0pa3oBaTenbHOMN NEATENbHOCTU U JKU3HEHHBIX CUTYAIUsX;

— OIIEHUBAaTh pPECypChl, B TOM YHCJIE BpeMsa M JAPYyrue HEMaTepUaJIbHbIE PECYPCHI,
HEOOXOIUMBIE JJISl JOCTHKEHUS MMOCTABJICHHON paHee 1elu;

— CONOCTaBIATh HMEKIOIIMECS BO3MOXHOCTH W HEOOXOJMMBIC ISl JOCTHOKCHHS IICITH
pecypchl;

— OpraHu3oBbIBaTh A(PGEKTHUBHBIA TOUCK PECypcoOB, HEOOXOAUMBIX IJIS JOCTHIKCHUS
IMOCTaBJICHHOM IISIIH;

— ONpenensaTh HECKOJIbKO MyTel TOCTHKEHUS MTOCTABICHHOM 1EJIH;

— BBIOMPATH ONTHUMATBHBIN MYTh JOCTHKEHUS IEJH ¢ y4eTOM 3G ()EKTUBHOCTH PaCXOI0OBAHUS
PECYpCOB M OCHOBBIBASCh Ha COOOPaKEHUSAX ITHKH U MOPaJu;

— 3aJ1aBaTh NapaMmeTpbl U KPUTEPHUH, 10 KOTOPBIM MOKHO ONPEAEIUTH, YTO LIEIb TOCTUTHYTA;

— CONOCTAaBJISITh MOJYYEHHBIN Pe3ybTaT AE€ATEIbHOCTH C OCTABICHHOW 3apaHee Leblo;

— OILICHHUBATH MOCIEACTBHUS JOCTHIKEHHS IOCTABJICHHOHN LI B JAEATEIbHOCTH, COOCTBEHHOM
YKU3HU U )KU3HU OKPYKAIOIIUX JTHOJEH.

- NO3HaeamelbHble YHUBEPCATIbHbIE yqeﬁnble oelcmeus:

8bINYCKHUK HAYYUMCA:

— KPHUTHYECKH OIEHUBATH U HHTEPIPETUPOBATH HH(OOPMALIUIO C PA3HBIX ITO3HIIHIA;

— pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B HHOOPMAIIMOHHBIX HCTOYHUKAX;

— HCHOJIb30BAaTh pPAa3jIMYHbIE MOJEIbHO-CXEMAaTUUECKUE CpEeICTBA JUISl IPEACTaBICHUS
BBISIBJICHHBIX B HH(OPMAIIMOHHBIX UCTOYHHKAX MTPOTUBOPEUHIL;

— OCYIIECTBISATh Pa3BepHYTHIH MH(POPMAIMOHHBIN MOUCK W CTAaBUTh HA €T0 OCHOBE HOBBIC
(yueOHbIe U TO3HABATENbHbIC) 3a/1a4H;

— HCKaTh ¥ HAXOJUTh 0000IIEHHBIE CIIOCOOBI PeIIeHUs 3a/1aY;

— TNPUBOAUTH KPUTUUYECKHE aPTYMEHTHI, KaK B OTHOIIEHUU COOCTBEHHOTO CYXKJEHHUs, TaK U B
OTHOILIEHUH AECUCTBUM U CYXKJIEHUIN IPyroro;

— aHaAJIM3UPOBATH M MPEOOPa30BBIBATH MPOOIEMHO-TTPOTHBOPEUHUBBIE CUTYAINH;

— BBIXOJUTh 332 pPaMKM y4yeOHOro MNpeIMeTa U OCYUIECTBJISITH li€JICHAIPaBICHHBIN IOUCK
BO3MOKHOCTH IIHUPOKOTO MIEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS;

— BBICTpauBaTh MHAMBUAYAJIbHYIO 00pa30BaTEIbHYI0 TPAEKTOPHUIO, YUUThIBAs OTPaHUYEHMS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHUS;

— MEHATb M YAEp)KUBATh pa3Hble IMO3UIUMU B IO3HABATEIbHOM JAesATeabHOCTU (OBITh
YUEHUKOM U  yuuTeiaeM; (QopMylaupoBaTh 00pa3oBaTeNbHBIM  3allpoOC U BBHIMOJIHSATH
KOHCYJIbTaTUBHbIE (DYHKIIMU CaMOCTOSATENIBHO; CTaBUTh MpOoOJIeMy U padboTaTh HaJ €€ pelIeHUEM;
yIpaBiIsTh COBMECTHOM MO3HABATENbHON IEITEIbHOCTHIO U TOAUYUHSITHCSA).

- KOMMYHUKamue6Hble YyHUBEPCAIbHbLE yueﬁuble oeiicmeusn:

6bINYCKHUK HAYYUMCA:

— OCYUIECTBJIATH JAEIOBYI0 KOMMYHHMKAIIMIO, KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (Kak
BHYTPH 00pa30BaTeIbHON OpraHu3aliy, Tak 1 3a ee mpejaeaaMu);

— TpHU OCYIIECTBICHUU TPYNIOBOH pabOThl OBITh KaK PYKOBOAMUTENEM, TaK M YJICHOM
IPOEKTHOW KOMAaHJbl B pa3HBIX poOJsAX (TeHepaTopoM HAEH, KPUTUKOM, HCIIOIHUTENIEM,
MPE3EHTYIOUIUM U T. 11.);

— Ppa3BEpHYTO, JIOTUYHO M TOYHO H3JIararb CBOK TOYKY 3PEHHMS C MCIOJb30BAHUEM
aJIeKBaTHBIX (YCTHBIX M TUCbMEHHBIX ) A3bIKOBBIX CPEJICTB;

— pacmo3HaBaThb KOH(DJIMKTOTEHHBIE CUTyallMd M MpPeAOTBpallaTh KOH(QIUKTHI JI0 HUX
aKTHUBHOM (ha3bl;

— KOOPJMHHUPOBATH U BBIMONHATH PabOTy B YCIOBHMSIX BHPTYaJbHOI'O B3aWUMOICHCTBUS (MU
COYETaHUs PeajbHOI0 U BUPTYAIbHOTO);

— COIJIaCOBBIBAaTh IMO3ULMM WIEHOB KOMaHABI B Ipoliecce paboThl HaJ  OOMINM
MPOAYKTOM/pEIIeHUEM;

— TPEeACTaBIATh MyOJUYHO Pe3yNbTaThl HHAUBUIYAIbHONH M TPYNIOBOM AESATENBHOCTH, KaK
Iepes 3HAKOMOM, Tak M Iepe]l HE3HAKOMOW ayTuTOPHUEH;

— nmoadOupaTh MapTHEPOB s JIEJIOBOW KOMMYHMKAIlMM, HUCXOAS U3 COOOpaKeHUH




PE3YJIbTATUBHOCTHU B38.PIMOI[CI>1CTBH$I, a HE JIMYHBbIX CHMHaTI/Iﬁ;

— BOCHPUHUMATh KPUTHUYECKHUE 3aMeYaHus KaK pecypc COOCTBEHHOI'0 pa3BUTHS;

— TOYHO U €MKO q)OpMYHI/IPOBaTB KaK KPUTHYCCKUC, TAK U OI[OGpPITeJIBHBIG 3aMC4aHHus B
azgpec Ipyrux JI0JIed B paMKax JEIOBOM M 00pa3oBaTEbHON KOMMYHUKAIMU, U30eras mpu dTOM
JINYHOCTHBIX OLCHOYHBIX Cy)KI[eHI/If/’I.

K NpeIMeTHbIM pe3yJbTaTaM OCBOEHHsI Y4eOHOro mpeaMera Ha YriayO0JeHHOM
YPOBHE:

10 xaace

8bINYCKHUK HA Y21y01eHHOM YPOGHE HAYYUMCA:

— packphlBaTh Ha MpUMeEpax pojib XUMUU B (POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHUpa U B IPAKTUYECKOM MAEATEIbHOCTH YEJIOBEKAa, B3aUMOCBA3b MEXIYy XUMHEH M JApYTMMU
€CTECTBEHHBIMHM HayKaMH;

— aHaJIM3UpPOBATh COCTaB, CTPOCHHE U CBOMCTBA BEILECTB, IPUMEHSS MOJOXKEHUS OCHOBHBIX
XMMHUYECKUX TEOpUM: XMMHUUYECKOrO0 CTPOCHHUS OpraHuueckux coenuHeHuid A. M. Bbyrneposa,
CTPOCHHMSI aTOMa, XMMHMUYECKOH CBSI3M, a TAaKXKE YCTAaHABJIMBATh INPUYMHHO-CIIEIICTBEHHBIE CBS3HU
MEXy CBOMCTBAMM BEILECTBA U €r0 COCTABOM U CTPOCHHUEM;

— MPUMEHATHh IpaBWIa CHUCTEMATUUYECKOM MEXIyHAapOJHOW HOMEHKJIATypbl KakK CpeJcTBa
paszIuyeHus U UACHTU(PHUKALUN BEIIECTB 10 UX COCTaBY M CTPOEHUIO;

— COCTaBISITh MOJICKYJISIDHBIE M CTPYKTYpHbIE (OPMYJBl OPraHMYECKHX BEIIECTB Kak
HocuTelled uH(OpMAlMM O CTPOEGHUU BELIECTBA, €ro CBOMCTBAX M MNPHUHAMIEKHOCTH K
OIIPE/IEICHHOMY KJIaCCy COEIMHEHUM;

— OOBSICHATH NPUPOJY U CHOCOOBI 00pa30BaHUs XMMHMUYECKOH CBSI3U: BOJAOPOAHOM C LEIbIO
OINpe/IeJIEHUs] XUMUYECKOM aKTUBHOCTH BEILECTB;

— XapaxkTepHu30BaTh (PU3UUYECKUE CBOICTBA OPraHUUECKUX BEIIECTB;

— TMPUBOAHWTH NPUMEPbl XUMHUYECKHX PEaKIHid, PACKPBIBAIOIINX XapaKTEPHBIE XUMHUYECCKUE
CBOICTBA OpraHUYECKUX BEIIECTB U3YUEHHBIX KJIACCOB C LENbI0 UX UIEHTU(PUKALNN U 00BICHEHUS
00JaCTH TPUMEHEHHS;

— OmpenensATh MEXaHM3M pEeaKkIMM B 3aBUCUMOCTH OT YCIOBHUI NPOBEACHHUS pEaKUUH U
IIPOTHO3UPOBATh BO3MOKHOCTb IPOTEKaHUs XMMUYECKUX pPEaKIUil Ha OCHOBE THUIA XWMHYECKOM
CBSI3U M aKTUBHOCTHU PEAreHTOB;

— YCTaHaBJIUBaTh 3aBUCHMOCTb PEAKLHOHHOW CIIOCOOHOCTH OPraHMYECKHUX COEJUHEHHUH OT
XapakTepa B3aMMHOI'O BIHMSHMS aTOMOB B MOJIEKYJaX C IIeJIbI0 IPOrHO3UPOBAHUS MPOAYKTOB pe-
aKINH;

— YCTaHaBJIMBAaTh TEHETUYECKYI CBI3b MEXJy KilaccaMd OpPTaHMYECKUX BELIECTB IS
000CHOBaHMS NPUHUUNHAIBHON BO3MOXKHOCTHU MOJIYYEHUS OPraHUYECKUX COEJUHEHUM 3aJJaHHOTO
cocTaBa M CTPOEHUS;

— mnonalupaTh peareHThbl, YCIOBUS W OINPENENsATh NPOIYKTHl PpPEaKUUH, MO3BOJSIOMIMNX
peanu3oBaTh JaOOPATOPHBIE U MPOMBINIJICHHBIE CIIOCOOB! MOJTYyYEHUs BaKHEHIINX OpPraHuYecKuxX
BEILIECTB;

— OIpEeNensATh XapakTep CpeApl B pe3ylbTaTe THUAPOJM3a OPraHMYECKUX BEIIECTB U
MPUBOJIUTH MPUMEPHI THUJIPOJIM3a BEIIECTB B IMOBCEIHEBHON XU3HU 4YeJIOBEKa, OMOJIOTMYECKUX
O0OMEHHBIX Ipolleccax;

— 00OCHOBBIBATh NPAKTUUECKOE HCIIOIb30BaHUE OPTraHMYECKHUX BEIIECTB M WX pEaKIuil B
MPOMBIIIJIEHHOCTH U OBITY;

— BBINOJIHATh XUMUYECKHM 3KCIEPUMEHT MO0 PACIIO3HABAHUIO M TMOJYUYEHHUIO OPraHHMYEeCKUX
BEILIECTB, OTHOCSIIMXCS K Pa3jIu4YHBIM KJIaccaM COEJUHEHMH, B COOTBETCTBUU C IpaBUIAMU U
npueMamu 6e30macHoi paboThl ¢ XUMHUYECKUMH BELECTBAMU U Ja00OpaTOPHBIM 000PYI0BAHUEM;

— TPOBOJUTH pPacyeThl HA OCHOBE XUMHUYECKUX (POPMYJ U YpaBHEHHUH peaKIUil: HaX0XJIeHUE
MOJIEKYISIpHON (OpPMYINIBI OPraHMYECKOro BEIIECTBA MO €ro IJIOTHOCTH U MAacCCOBBIM JOJSAM
3JIEMEHTOB, BXOJAIIMX B €r0 COCTAaB WIM MO NPOAYKTAM CrOpaHHUs; pacdeTbl MaccoOBON IOJU
(Macchl) XMMHUYECKOTO COEIUHEHUS B CMECH; pacueTbl Macchl (00beMa, KOJIMYEeCTBa BEIECTBA)
NPOJIYKTOB pEaklWu, €CId OJHO U3 BEIIeCTB JaHO B M30BITKE (MMEEeT NPUMECH); pacyeThl
MaccoBOM WiIM OOBEMHOM JONMM BBIXOJA MPOAYKTAa pEaKIUU OT TEOPETUYECKH BO3MOKHOTIO;
pacueTsl Macchl (00beMa, KOJIMYECTBA BEIeCTBa) MPOAYKTa Peakluu, eCIu OJHO U3 BEUIECTB JaHO
B BHJIE pACTBOpA C ONPEAECICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEUIECTBA;




— HCIIOJNB30BaTh METObl HAYYHOTO TIO3HAHUS: aHAIN3, CUHTE3, MOJICIMPOBAHNE XUMUYECKUX
IPOIECCOB U SIBICHUH NMPH PEIICHUHN Yy4eOHO-HCCIET0BAaTENbCKUX 3a7ad 10 M3yYCHHIO CBOKCTB,
CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHUS OPTAHUYECKHUX BEIIECTB;

— OCYIIECTBIATh TOWUCK XHUMHYECKOH HHPOpPMAaIMM IO Ha3BaHWAM, HACHTH(UKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB.

11 kaacc

BolnyckHUuK Ha y2ny01eHHOM YPOBHE HAVUUMLCA:

— CONOCTaBIIATh MCTOPUYECKHME BEXHM PA3BUTUS XUMHUU C HUCTOPUYECKHMHU IEPUOAMU
pPa3BUTHUS TMPOMBIINUICHHOCTY M HAyKW JUIsl MPOBEJCHUS aHalu3a COCTOSHUS, NMyTEel pa3zBUTHUA
HAayKHU U TEXHOJIOTHH;

— aHaJU3UPOBATH COCTAB, CTPOCHHWE M CBOMCTBA BEIIECTB, CTPOEHHS aToMa, XUMHYECKOH
CBSI3U, DJIEKTPOJMTUYECKON JUCCOLUMALMUMN KHCIOT, OCHOBAHUM M COJIEH, a TAaKK€ yCTaHaBJIMBaTh
MPUYUHHO-CJICICTBEHHBIE CBSA3U MEXKIY CBOMCTBAMH BELIECTBA U €r0 COCTABOM U CTPOCHUEM;

— MPUMEHATH IpPaBUIa CUCTEMATHYECKOW MEXIYHAPOAHOW HOMEHKIATYypbl KaK CpeICTBA
pa3IuyYeHHs U UICHTU(PUKAIIMH BEIIECTB [0 UX COCTaBY U CTPOCHUIO;

— COCTaBJATH MOJIEKYISIPHBIE M CTPYKTYpHBIE (DOPMYyNIBl HEOPTAHMYECKUX BEIIECTB Kak
HocHuTelned wWHGOpMAIMM O CTPOCHUM BEIIECTBA, €r0 CBOMCTBaX M MPUHAMICKHOCTH K
OIPENICTIEHHOMY KJIAaCCy COEIMHEHUI;

— OOBACHATH MPHUPOJY U CHOCOOBI 00pa3oBaHHMS XHWMHYECKOW CBSI3U: KOBAJICHTHOM
(monsipHOM, HEMOJSAPHOW), HOHHOW, METAUIMYECKOW C IMENbI0 ONpEeIAeTCHHUsI XUMUYeCKOM
AKTUBHOCTH BEIIICCTB;

— XapakTepu3oBaTh (U3UUYECKHE CBONCTBA HEOPTraHMYECKUX BEIIECTB M yCTAHABIMUBATH
3aBHCUMOCTh (DU3MYECKUX CBOMCTB BEIISCTB OT THUIA KPUCTAJINYECKON PEIIETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMUYECKHX CBOWCTB MPOCTHIX BEUIECTB,
BOJOPOJHBIX COCIMHEHUM, BHICIIMX OKCHUJIOB U TUAPOKCHUJIOB;

— TIPUBOJAUTH MPUMEPHl XUMHUYECKUX PEAKLHM, PACKPBIBAIOIINX XapaKTEPHbIE XUMHUYECKHUE
CBOWCTBAa HEOPraHMYECKHX BEIIECTB H3YYEHHBIX KIIACCOB C IEJbI0 HUX HUICHTUPHUKALUHN U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

— OIpeaensaTh MEXaHW3M pEaklLMu B 3aBUCMMOCTH OT YCIOBUM NPOBEACHHUS DPEAKUUU H
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMHUUYECKUX PEAKIMNA HAa OCHOBE THUMA XUMHUYECKOU
CBSI3U U aKTUBHOCTHU PEAreHTOB;

— YCTaHAaBJIMBAaTh 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOW PEAKIMU U CMEIIEHHS XUMHYECKOTO
pPaBHOBECHUS OT PAa3TUYHBIX ()AKTOPOB C ILIENBbIO OMpENeNeHNs] ONTUMATbHBIX YCIOBHUHM MPOTEKAHUS
XAMHUYECKHUX MPOIIECCOB;

— YCTaHaBJMBATh TE€HETUYECKYIO CBS3b MEXAY KJIacCaMHd HEOPraHWYECKHUX BEIIECTB IS
000CHOBaHMS MPUHIHUIUAIBHON BO3MOXHOCTH TOJIYYEHHS HEOPTaHUYECKHUX COCJIMHEHHI
3aJJaHHOT'0 COCTaBa U CTPOCHUS;

— Toa0upaTh pEareHThl, YCIOBHUS U ONPEAEIsATh MPOAYKTHI PEAKIUM, TMO3BOJISIONINX
peanu3oBaTh J1aboOpaTOpHBIE M MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHUS BaXKHEHIIMX HEOpraHuye-
CKHMX BEIIECTB;

— ONpenensaATh XapakTep Cpelabl B pe3ylbTaTe THAPOIN3a HEOPTraHMYECKUX BEIIECTB H
MPUBOAUTH MPUMEPHI THIPOJIN3a BEIIECTB B TPOMBIIIJIEHHOCTH;

— TPUBOJAUTH TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUid B  TMPUPOJE,
MPOU3BOJCTBEHHBIX MPOIIECCAX U KU3HEACATEIbHOCTH OPTaHU3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE HCIOIB30BAHUE HEOPTAHMUYECKUX BEIIECTB U MX pEakiuil B
MPOMBITIIJIEHHOCTH U OBITY;

— BBINOJHATh XUMUYECKUN SKCIEPUMEHT MO PACIIO3HABAHUIO U MOJYYEHHUIO HEOPTaHUUECKUX
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIaccaM COE€AUHEHUI, B COOTBETCTBUM C IMpaBUIaAMH U
npueMamu 6e30macHoi padoThl ¢ XUMHUUECKUMH BEIIECTBAMHU U Ja0OPaTOPHBIM 000PYI0BAHUEM;

— TIPOBOJUTH PacUeThl MACCOBOM JOIU (MAaCChl) XUMHYECKOTO COCTMHEHHUS B CMECH; PAcueThl
Macchl (00beMa, KONMMYEeCTBa BEIIECTBA) MPOJYKTOB PEAKIMH, €CM OJHO M3 BEIIECTB JIaHO B
M30BITKE (MMEET MPUMECH); PacueThl MaCCOBON MJIM OOBEMHOM JOJIM BBIXOJa MPOAYKTA PEAKIIHH
OT TEOPETHYECKH BO3MOXKHOIO; pacyeThl TEmaoBOoTo 3(dekTa peakiuu; pacueTbl 00BEMHBIX
OTHOIIEHUM TA30B MPHU XUMHUUYECKUX PEAKIUIX; pacueThl Macchl (00beMa, KOJTMYECTBA BEIIESCTBA)
MPOAYKTA PEAKLUHU, €CIU OJHO U3 BEIIECTB JaHO B BHUJIE PAcTBOpPA C ONPEIAECIEHHOW MacCOBOM




JI0JIEN PaCTBOPEHHOIO BEILECTBA;

— HCIOJIB30BAaTh METOJbl HAYYHOI'O NIO3HAHMSA: AHAJIN3, CHHTE3, MOACINPOBAHNE XUMUYCCKHUX
MPOLIECCOB U SIBJICHHUI NMPHU pelICHUH Y4eOHO-HCCIEI0BATEeIbCKUX 33/1au M0 M3YYEHHIO CBOMCTB,
CIOCOOOB MOJIyYEHHUs U PACIIO3HABAHUSI HEOPTAHUUECKHUX BEIECTB;

— BIIaJeTh IMpaBuUjaMH 0e30IacHOTO OOpamieHHs C €JKUMH, TOPIOYMMU M TOKCHYHBIMHU
BELIECTBAMHU, CPEACTBAMU OBITOBOM XUMUU;

— OCYIIECTBIATH IMOMCK XHMHUYECKOW HH(OpMAIMU MO HA3BaHUAM, HJIECHTU(HUKATOpPAM,
CTPYKTYPHBIM (pOpMyJIaM BEILECTB;

— KPUTHYECKH OLICHUBATh U MHTEPHPETUPOBATH XUMHUUECKYI0 HHPOPMALIUIO, COJIEPIKAILYIOCS
B COOOLIEHUSAX CPEICTB MaccoBOM HMH(popMauuu, pecypcax MHTepHeTa, HayyHO-NONYJISPHBIX
CTaThsIX C TOYKHU 3PEHHUS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B LIE€JIAX BBIABICHUS OLIMOOYHBIX
CyXkIeHul U GOpMUPOBaHUSA COOCTBEHHON MO3ULINH;

— HaxOJWUThb B3aMMOCBS3U MEXIY CTPYKTYpol W (yHKIHMEH, TPUYMHOH U CIEICTBUEM,

Teopuel M (akTamMu IpU aHaiIu3e MPOOJIEMHBIX CUTyallMil U 0OOCHOBAaHMU NPUHUMAEMBIX pelle-
HUM Ha OCHOBE XMMHUYECKHUX 3HAHUM;
— IPEACTABIATh IYTH PELIEHUs INIOOAJbHBIX MPOOJEM, CTOSALIMX IEpes 4YeI0BEeYeCTBOM, U
IIEPCIEKTUBHBIX HANPAaBICHUN DPa3BUTHS XMMUUYECKHX TEXHOJOTMH, B TOM YMCIE TEXHOJIOTHUH
COBPEMEHHBIX MAaTEpPHAIOB C Pa3jIM4YHON (PYHKIMOHAJIBHOCTbIO, BO30OHOBIISIEMBIX HCTOYHHMKOB
CBIPbs, IEPEPabOTKU U YTHIN3AIUHU IPOMBIIIJIEHHBIX U OBITOBBIX OTXOOB.

BoinyckHuk na yeayonennom ypoeHe noJiyuum 603.MO0HCHOCIb HAVUUMbCA:

— ¢opmynupoBaTh LeNb HCCIAEAOBAHUSA, BBIIBUTaTb U MPOBEPATh DIKCIECPUMEHTATBHO
TUIIOTE3bl 0 XMMHYECKUX CBOWCTBAaX BEIISCTB HA OCHOBE MX COCTaBa W CTPOCHHS, UX CIOCO0-
HOCTH BCTYNaTh B XMMHUYECKHE PEAKIMU, O XapaKTepe M MPOJAYKTaX pPa3IMYHbIX XUMHUUYECKHX
peakuui;

— CaMOCTOSITEJILHO  IUIAHUPOBAaTh U INPOBOJUTH XHMMHUUYECKHUE  HKCIEPUMEHTBHI  C
COOJTIOICHUEM MTPABUI 0€30TacCHOM pabOThI C BEIIECTBAMH U J1aOOPATOPHBIM 000PY/IOBAaHUEM ;

— HUHTEPIPETUPOBATh JaHHBIE O COCTABE MU CTPOCHUHU BEIIECTB, MOJYYEHHBIE C MOMOIIBIO
COBpeMeHHI)IX (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX MCTOO0B,

— OIIUCBHIBaTh COCTOSIHME DJJIEKTPOHA B AaTOME HAa OCHOBE€ COBPEMEHHBIX KBAaHTOBO-
MEXAHNYCCKUX HpeIICTaBJIeHI/Iﬁ (0] CTpOGHI/II/I aToMa OJist O6’I)$ICH6HI/I$I pGSYJII)TaTOB CHGKTpaHBHOFO
aHalln3a BEIeCTB,

— XapaKTepu3OoBaTh pOJb  a30TOCOJEPKAIMUX TETEPOUMKINYECKUX COCAUHEHHH U
HYKJIEMHOBBIX KUCIOT KaK BaXKHEHUINX OMOJOTHYECKH aKTUBHBIX BEIECTB;

HpOFHOSI/IpOBaTI) BO3MOXHOCTH HpOTeKaHI/Iﬂ OKHUCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ,
JIEXKAIIMX B OCHOBE MPUPOIHBIX U ITPOU3BOJICTBEHHBIX IIPOLIECCOB.

MecTo yueOHOro npeamMera B y4eOHOM ILJIaHe

[Iporpamma ydeOHOro mpeamera «XHUMHS» Uil cpeaHero oo6miero oOpa3oBaHUs Ha
yriay0iaeHHOM ypoBHe paccuntana Ha 102 u (3 uaca B nenemo, 204 yaca 3a 1Ba roga oOydeHus).



Coaep:kanue yueOHOr0 nmpeaMera Ha yriy0JeHHOM YPOBHe

10 kaacce
Teopemuueckue 0cHo6bl Xumuu
CTtpoeHue BemecTBa

ATOMHO-MOJIEKYJISIpHOE yuyeHHe. BemiecTBa MOJIEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOCHHSI.
KauecTBeHHBIN 1 KOTMYECTBEHHBIN cOCTaB BemlecTBa. MosipHas U OTHOCHUTENIbHAs MOJIEKYJIspHas
Macchl BemecTBa. MosbHas 10151 1 MaccoBasi J10Jisl 3JIEMEHTA B BEILIECTBE.

Crpoenne aroma. Jledhext ™maccbl. OTKpBITHE HOBBIX XHUMHYECKHUX D3JIEMEHTOB. THIIBI
SAEPHBIX peakuuil: pgereHue W cuHTe3. CKOPOCTh pEaKIUU PaJUOAKTUBHOTO pacraja.
[IpumeHeHne paguoaKTUBHBIX HYKJIUJIOB B FT€OXPOHOJIOTUH.

CoBpeMeHHass MojJelb CTpoeHUs aroma. KophnycKynsipHOBOJIHOBBIE CBOMCTBA 3JIEKTPOHA.
KBanTtoBble uncna. AToMHasi opOuTans. Pacipenesenue 3JIeKTPOHOB IO SHEPTETHIYCCKUM YPOBHSIM
B COOTBETCTBUM C NPUHIMIIOM HAaWMEHbUIEH SHEPTHM, NpaBuiaoM XyHaa U npuHounom llaymnu.
OCOOCHHOCTH CTPOCHUS DJHEPTeTHYECKUX YpPOBHEH aTOMOB d-2JIEMEHTOB. DJICKTPOHHAs
koHurypanus aroma. Kiaccuduramuss XUMHYECKHUX 3JeMEHTOB (S-, P-, d-, /-3JeMEHTHI).
DNeKTpOHHBIC KOHQPUTYpAalMM TOJIOKHUTEIBHBIX H OTPULATENBbHBIX HWOHOB. (OCHOBHOE U
BO30YXKJIEHHBIE COCTOSIHUSI aTOMOB. BaneHTHbBIE 3JIEKTPOHBI.

[Tepuonuueckuii 3akoH. DOpMYyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX IPEIACTABICHUN O
CTpoeHuH atomMa. MupoBo33peHUecKkoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona J[. . Men-
neneeBa. Panqnyc aroma. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEHIECTB, BOAOPOIHBIX
COCJIMHEHUM, BBICIIMX OKCHUJIOB M THAPOKCHUIOB B MEPUOAAX M TpyINax. IJIEKTPOOTPHUIATEIb-
HOCTb.

XuMHuecKkasi CBS3b. DJEKTPOHHAs NPUPOAA XMMUUYECKOM CBS3U. BUIBI XMMHUUYECKOW CBS3H.
KoBanenTtHas CBs3b M €€ XapakTEPUCTUKU (PHEPrus CBSI3U, MJIMHA CBSI3M, BAJICHTHBIA YTOJI,
KpPaTHOCTh CBSI3U, MOJSIPHOCTD, MOJSIpU3yeMOCTh). KoBaieHTHAss HenmodsipHAash U MOJIApHAsi CBS3b.
OOMEeHHBI U JIOHOPHO-AKLENTOPHBIH MeXaHU3Mbl 00pa30BaHUsSI KOBAJICHTHOW MOJSPHON CBS3H.
I'eomeTrpus moinexyinbl. MoHHas cBs3b. Metanmnnyeckas cBs3b. BogopoaHas CBsI3b U €€ BIMSHUE HA
CBOMCTBa BellecTBa. MeXMOIEKYISIpHbIE B3aMMOJICUCTBHUS. .

ArperatHeie COCTOSHHUSI BemiecTBa. ['a3pl. ['a3oBbie 3akoHbl. YpaBHeHue KnaiimepoHa —
MenneneeBa. 3akoH ABOraapo. 3aKoH 00beMHBIX OTHOIIEHHH. OTHOCUTENbHAS TIIOTHOCTH T'a30B.
Cpennsis monsipHast Mmacca cmecu. CTpoeHHe TBEPAbIX TeJ: KPUCTALIMYECKHE U aMOp(HBIE Be-
necTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK: aTOMHAas, MOJEKYyJsApHas, MOHHAs, METalJInuecKas.
[Tonatue o0 s3neMeHTapHOW sdeiike. 3aBUCUMOCTb (U3MYECKUX CBOMCTB BEIIeCTBa OT THIIA
KpucTannnueckoit pemerku. [Ipuannbl MHOTO0Opa3us BemiecTB. COBpeMEHHbIE MPEICTABICHUS O
CTPOEHUH TBEPJBIX, KUJKUX U Ta3000pa3HBIX BEIIECTB.

Jlemoncmpayuu. 1. OOpa3ipl BEHIECTB MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOCHHS. 2.
Bosronka nona. 3. Moaenu mosiexyn. 4. Kpucraminyeckue pemeTKku.

OcHOBHbBIC 3AKOHOMEPHOCTH NPOTEKAHUS XUMMHYECKHUX PeaKIuii

Knaccudukanus XuMHUECKUX peakluid MO pa3IuyHbIM MpU3HAKaM cpaBHEHUs. ['OMOreHHbIe U
reteporennble peakuuu. Krnaccudukanus no 3Haky TemaoBoro 3¢dekxra. O6paTumble U
HeoOpaTuMble peakuuu. KataauTnueckue U HeKaTAIUTUYECKHUE peakluu. Peakiuu ¢ u3MeHeHneM
1 0€3 U3MEHEHUs CTeNIeHU OKHUCIICHHS AJIEMEHTOB B COETMHEHUSX.

OHepreTuka XUMHYeckuX  peakuumil. TemioBoi  3ddexT  XUMHUECKOW  peakluu.
OHAOTEPMUUYECKAE W DHK30TEpMHYECKHE peakuuu. TepmoxuMuueckue ypaBHeHMs. Temsorta
oOpa3zoBaHus BemiecTBa. 3akoH l'ecca W chneAcTBUs W3 Hero. DHeprus cBsa3u. Ilonsrtue o6
sHTponuu. Bropoit 3akon Tepmonunamuku. ®opmyna bonsumana. Dueprust ['mb0ca u kpurepun
CaMOIIPOM3BOJIBHOCTH XUMHUYECKON pEaKIUu.

OOpatumble peakiuu. XuMmH4Yeckoe paBHoBecue. KoHcTanTa paBHOBecus. I[lpunnmmn Jle
[ITatense. PaBHOBECHBIE COCTOSIHUS: YCTOWUYMBOE, HEYCTOWUMBOE, Oe3pazinyHoe. CMeleHue Xu-
MHUUYECKOTO paBHOBECHS MOJ ACHCTBHEM pa3IMYHBIX (AKTOPOB: KOHIICHTPALMU PEareHTOB WU



MPOAYKTOB pPEaKILUM, JABICHUS, TeMIepaTypbl. Poiab cMmelnieHns paBHOBECHUSI B TEXHOJOTHUYECKUX
mpoieccax.

CkopocTh XMMHUYECKUX pEakKIuii, €€ 3aBUCUMOCTh OT pa3dUyHbIX (HAKTOPOB: MPUPOIBI
pearupymoonmx BeleCcTB, KOHLEHTPAIUU pearupymrolinx BeLIeCcTB, TeMIepaTypbl, HaJIUUUs KaTa-
ny3aTropa, IUIOMIAJM TOBEPXHOCTH pEarupyrollux BellecTB. Peaknuu TOMOTeHHbIE U
reTeporeHHbie. 3akoH JAehcTByrommx wmacc. [IpaBuno Bant-I'odda. ITlonarne o6 sHEprHM
aKTHBallMM U 00 3HepreTudeckoMm mnpoduie peakiuu. Katanu3atopsl U KaTanu3. AKTUBHOCTh H
CEJIEKTHUBHOCTh KaTajuzaTopa. KaranuTuueckoe OKHCIEHHE YrapHoro rasza B KOHBepTepax
BBIXJIOITHBIX Ta30B B aBTOMOOUIISX .

Jlemoncmpayuu. 1. DK30TepMUUYECKHME M DJHAOTEPMHYECKHE XUMHUUECKUE pEaKkUUu. 2.
TemuoBble siBI€HUS NPU PACTBOPEHUM CEPHOM KHUCIOTHI U aMMMAuYHOH cenuTphl. 3. 3aBUCUMOCTh
CKOpPOCTH pE€aKLUU OT MPUPOJbl BELIECTB HAa MPUMEPE B3aUMOJEHCTBHUS PACTBOPOB PA3IMUYHBIX
KHMCJIOT OJIMHAKOBOW KOHILIEHTPALlMM C OJIMHAKOBBIMU KyCOYKaMM (TpaHyjaMH) IIMHKAa U OJUHAa-
KOBBIX KyCOUYKOB Pa3HbIX METAJUIOB (MarHus, LIUHKA, XKeJIe3a) C paCTBOPOM COJISSHOM KHUCIOTHI. 4.
B3auMopeiicTBue pacTBOPOB CEPHOM KHUCIOTHI ¢ PacTBOpPAMH THOCYJIb(ara HATpHUs pa3IudHON
KOHILIEHTpAIMU U TeMIlepaTypsl. 5. 3aBUCUMOCTh nojoxkenust paBHoBecus B cucteMe 2NO2 = N2O4
OT TeMIIepaTyphl.

Jlabopamopnuie onvtmet. 1. KaTanutuueckoe pa3iokeHue epoKcua BOAOPOIaA.

PacTBOpHBI

CnocoObl BbIpaX€HUsl KOJIMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas J0JIsI PaCTBOPEHHOI'O

BelecTBa (IPOLEHTHas KOHLEHTpauusi). PacTBopeHue kak (U3MKO-XUMUYECKUN IpoLecc.
Hucnepcubie cucteMbl. Koimowansie pacTBopbl. VcrtuHHBIE pacTBOpBL. JlucnepcHas ¢daza wu
aucnepcuonHas cpena. CycneH3uu U sMyiabcud. 30au U renu. OnanecueHuus. Op ekt Tungans.
Koarymsanusa. Cequmentanus. Cunepesuc.
Peakuuu B pactBopax 3iekTposnToB. KauecTBeHHbIE peakluu Ha MOHBI B pacTBope. KuciaorhHo-
OCHOBHBIEC B3aWMOJCHCTBHUS B pacTBOpax. AMdorepHocts. MonHOe mpom3BeneHue Boabl. Bo-
nopoaHbiil nokaszatens (PH) pactBopa. CunbHble U cinabble sekTpoautsl. Pacuer pH pactBopos
CUJIBHBIX KHUCIIOT U 1iesnoyeil. KoHCTaHThI qucconuanum ciaadbixX 3JEeKTPOIUTOB. Peakiu noHHOTO
oOMmeHa. [lonHble U cOoKpallleHHble HOHHBIE ypaBHeHUs. ['uaponus coneil. I'maponaus no katuowy,
110 aHUOHY, N0 KaTHOHY U II0 aHUOHY. Peaknus cpeapl pacTBOPOB COJICH: KUCIOTHAS, IIEJIOYHAS U
HedTpasnbHas. [lonHbIE HeOOpaTMMbI TUAPOAM3. 3HayeHUE TUAPOIM3a B OUOJOTMYECKUX
0oOMeHHBIX Ipolieccax. PaBHOoBecHe MeXIy HACBIIIEHHBIM pacTBOpOM U ocaakoMm. [IpousBeneHue
pPacTBOPUMOCTH.

Jlemoncmpayuu. 1. OnpeneneHre KUCIOTHOCTU CPebl IPU MOMOIIY UHAUKATOPOB. 2. D dexT
Tunpans. 3. O6pazoBaHue KOMIUIEKCHBIX COEIMHEHUN MEePEX0JHBIX METaIOB.

Jlabopamopnusie onvimoi. 1. Peakuuu nonHoro oomena. 2. CBolcTBa KOJJIOMAHBIX PACTBOPOB.
3. 'maponus conei. 4. [lonydeHne u cBOMCTBA KOMIIEKCHBIX COCTMHEHUM.

OKHCINTEIbHO-BOCCTAHOBHUTEJIbHBIE nmpouecchl

OKHMCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUN. THUIIBI OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil. OkucieHne U BoccTaHOBIeHUE. OKUCIUTENN U BOCCTAHOBUTENH. METO 371K TPOHHOTO
U DIIEKTPOHHO-MOHHOrOo OanaHca. [loBeieHue BemiecTB B cpellax C pa3HbIM 3HaueHueM pH.
[lepmanranar kanus Kak OKHUCIUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMU B IMPHUPOJE,
IIPOM3BOJICTBEHHBIX MPOLECCAX U JKU3HEAEATEIbHOCTH OPraHU3MOB.

["anpBaHMuYecKui 37eMeHT (Ha npumepe snemeHTa Jlanusns). XuMudeckue UCTOYHUKU TOKa:
raJbBaHUYECKUE DJIEMEHTBI, aKKYMYJISTOPBl U TOILIMBHBIE 3JIEMEHTHI. DJIEKTPOXUMHYECKUU Pl
HaIpsKeHUH (aKTUBHOCTH ) METAJUIOB (Psii CTaHJAPTHBIX 3JIEKTPOIHBIX MOTEHIINATIOB).

DNeKTpOoJIN3 pacIiulaBOB M BOJHBIX PAaCTBOPOB 3JIEKTPOJIUTOB (KHCIOT, LIEIOYEH M coyeid).
[IpakTHyeckoe MNPUMEHEHHE OHJIEKTPOJIM3a [ MOJYYEHHUS MIETOYHbIX, MIEJIO0YHO3EMETbHBIX
METAJIJIOB U aIFOMUHUSA.

Koppo3zust meTaninoB: criocoObl 3alIUTHI METAINIOB OT KOPPO3HH.

JNemoncTpauuu. B3anMopeiicTBue nepMaHraHata Kajlus ¢ CyJb(UTOM HATpus B Pa3HbBIX
cpenax.



OcHoebl opzanu YecKou Xumuu

OcHOBHbIE MOHATHS OPTrAaHUYECKOH XUMUH

IlosABneHne U pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. IIpenMer m 3amaduu OpraHu4ecKou
XUMHHU. MecTO U 3HaYeHHE OPraHM4YeCKOM XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK. B3ammocBs3b
HEOPraHU4EeCKUX U OPTraHUYECKUX BEIIECTB.

OcoOeHHOCTH OpraHuvecKux BemecTB. [IpuyMHBI MHOTO0Opa3usi OPraHMYEeCKUX BEIIECTB.
Opranuyeckue BEIIECTBA B MPUPOJE. YTICPOIHBIN CKEJIET OPraHM4YeCKOM MOJIEKYJbl, €r0 THUIIbIL:
HUKJINYecKue, amukinuyeckue. KapOonukinnueckue M reTepoluKiInueckue ckeieTbl. KpaTHOCTh
XUMUYECKON CBsA3M (BUIBI CBSA3EH B MOJEKYJIaX OPraHUYECKUX BELIECTB: OJUMHApHBIE, JIBOMHBIE,
TpoitHbie). VMI3MeHeHue »Hepruu CBA3ed MEXIy aToMaMu yriepoja NMpU YBEIWYEHUHU KPaTHOCTH
cBs3U. HachllleHHbIE U HEHACHILIEHHBIE COCUHCHUS.

DJIEeKTPOHHOE CTPOEHUE U XHMHUYECKHE CBS3M aTroma yriepoaa. ['mOpuausaius aTOMHBIX

opbuTaneii, ee TUIBI s OPraHUYECKHX coeaumHenuit: Sp®, sp?, sp. O6pasoBaHHe cuTMa- U MH-
CBSI3€M B MOJIEKYyJIaX OpPraHMYecKuX coequHeHuH. [IpocTpaHCTBEHHOE CTPOEHHE OPraHUYECKUX
COCMHECHUN.
XHUMHUUYECKOE CTPOCHHUE KAK MOPSAJO0K COCIMHEHUS] aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIECHTHOCTH.
OCHOBHBIE TIOJIO)KEHUS TEOPUU XHUMHYECKOI'O CTPOEHMSI OpraHHuecKux coeauHeHuid A. M.
bytnepoBa. 3aBUCHUMOCTh CBOWCTB BELIECTB OT XMMHYECKOrO CTPOEHHs MoJieKyd. CTpyKTypHas
dopmymna. Mzomepuss u m3omepsl. CTpyKTypHass M MPOCTPAHCTBEHHas u3omepus. M3zomepus
yriiepogHoro  ckejera. HM3oMmepuss  monoxeHus.  MexknaccoBas — u3oMmepus.  Buabl
[POCTPAaHCTBEHHOW wu3oMepuu. Onrtuueckas H30Mepusi. ACHUMMETPUYECKHIl aToM yriepoja.
Ontuyeckue aHTUIIOAbI. XUPAIbHOCTh. XHUpalbHbIE U axXHUpaJibHbIE MOJEKYJbl. ['eomerpuueckas
nzomepus (yuc-, mpanc-u3oMepus).

OU3UKO-XUMUYECKHE METOJbl HCCIEJOBAHHUS CTPOCHUS M PEAKIUOHHOW CIOCOOHOCTHU
oprannmdeckux coenuaeHuit. Cnekrpockonus SIMP, wmacc-cnekrpomerpusi, wuHppaKpacHas
CIIEKTPOCKOTIHS.

DJIEKTPOHHOE CTPOCHHUE OPTAaHWUYECKUX BellecTB. B3auMHoOe BIMsIHUE aTOMOB U TPYII aTOMOB.
OnexTpoHHble 3QpexTsl. UHAYKTUBHBINA U Me30MepHbIi 2 dexTol. [IpeacTaBnenue o pe3oHaHce.

Kiaccudpukanus opranmdeckux BemecTB. OCHOBHBIC KJIACChl OPTAHMYECKHUX COCIUHCHHUM.
[TpuHuunsl k1accuuKauu opraHuyeckux coeanHeHuu. [loHsTHE O (QYHKIIMOHATBHOUN TpYIIIE.
Knaccudukanuss opraHudeckux COEAUHEHUN 1O (QYHKIMOHAIBHBIM rpynmnam. [‘omomorus.
I'omosoru. I'omonornyeckas pa3HocTb. 'OMONOTHYECKHUE PSAIBI.

Homenknatypa oprannueckux BemiecTB. MexayHapoaHas (cucTeMaTH4yecKas) HOMEHKIIATypa
OpraHWYeCKUX BEHIECTB U TMPUHLHIB 00pa3oBaHHWS HA3BAaHUW OPraHMYECKUX COCAMHEHUM.
PannonanbHass HOMEHKIIATypa.

Knaccudukanus um ocoOEHHOCTH opraHuueckux peakmnuii. CrocoObl 3amuceld peakiuii B
oprannueckoil xumuu. Cxema U ypaBHEHHE. YCIOBHUS INpoBeneHus peakuuil. Kmaccudukarus
peakuuii OpraHMYeCKUX BEIIECTB IO CTPYKTYPHOMY IIPU3HAKY: 3aMEILIEHUE, MPUCOCIUHEHUE,
oTmenieHne. PeakiimonHeie 1eHTphl. [lepBoHavanbHble MOHATHSA O THNAX W MEXaHU3Max oOpra-
HUYECKUX peakiui. ['OMOJIMTUYECKUNA U TEeTEPOJUTHUYECKUN pa3pbIB KOBAJEHTHOW XMMHUYECKOU
cBsi3u. CBOOOAHOPAAUKAIBHBIA U HOHHBIA MeXaHU3MBbI peakiun. [louaTue o cB0OOIHOM paauKae,
HykIeoduie, snekrpoduie, kapbokarnoHe u kapbOanumoHe. OOO3HaAUeHHWE HOHHBIX pPEaKlHil B
oprann4yeckoi Xumuu. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B OPraHUYECKOM XHUMUH.
Nnentudukamuss OpraHMYecKUxX CcoequHEHui. [eHeTmyeckas CBsSI3b MEXAY KiaccaMu
OpPraHUYECKUX COCTUHEHHH.

Hemoncmpayuu. Monenn opraHu4eCcKuX MOJIEKYII.

Yriaesoaopoasl

AnKaHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl METaHa. SpP°-THOPHAN3AINS
opbutaneir aromoB yriepoaa. ['omonormdyeckuid psa U obmas ¢opmyna ankaHoB. Cucrema-
TUYeCcKas HOMEHKJIaTypa ajKaHOB M paaukaioB. M3omepus yriepoJHOro cKejleTa ajJKaHOB.
du3nyeckrue CBOMCTBA aTKaHOB. 3AKOHOMEPHOCTH U3MEHEHUS! (PU3NYECKUX CBOUCTB. XMMHYECKUE
CBOICTBa aJIKaHOB: TAJIOM€HUPOBAHNUE, HUTPOBAHUE, AETHAPUPOBAHHE, TEPMUUECKOE Pa3JIOKEHUE
(muponu3), ropeHue Kak OJHWH M3 OCHOBHBIX HMCTOYHHMKOB TEIJa B MPOMBIIUIEHHOCTH U OBITY,



KaTATUTUYECKOE OKHCIIEHHE, KPEKHWHT KaK CIOCOOBI MONYy4YeHHS BAXHEHIIUX COCIUHEHUHA B
OpraHWYecKOM CHHTE3€, H30Mepu3alus Kak CHoco0 TMOJy4eHUsT BBICOKOCOPTHOTO OeH3HHA.
MexaHu3M peakiuu CBOOOJHOPATUKAIBHOTO 3aMelleHus (Ha MpUMepe XJIOPUPOBAHUS METaHA).
CuHTeTHYECKHE  CMOCOOBI  MOJY4YeHHs  alKaHOB. MeToAbl  MOJY4YEHHUs]  alKaHOB U3
aNKUITanoreHuioB (peakuus Bropia), aexkapOOKCIIMPOBAHHEM CoOJied KapOOHOBBIX KHCJIOT W
3JEKTPOIU30M PACTBOPOB cojieil KapOOHOBBIX KHCIOT. HaxoxkaeHue ajakaHOB B MpPUpPOAE U
MPUMEHEHHUE AJIKAHOB.

[Muknoankanel. CTpoeHHE MOJIEKyNl UUKIoankaHOB. OOmas ¢dopmyla IHUKIOAIKAHOB.
Homenknartypa nukinoankaHoB. M3omMepusi HUKIOATKaHOB: YIJIEPOJHOTO CKeleTa, MEXKIaccoBasi,
MPOCTpaHCTBEHHAs (LUC-TpaHC-U30Mepusi). HampsikeHHble U HEeHaNpsDKeHHble HUKIbl. Crnenuduka
CBOMCTB UMKIOAJIKAHOB C MajblM pa3MepoOM LHUKJIA. XHUMHUYECKHME CBOWCTBA WLHUKJIONPOIAHA:
ropeHue, peakuuu NPUCOEANHEHUS (ruppupoBanue, MPUCOEIMHEHUE rajoreHoB,
rajJjoreHOBOJIOPO/IOB, BOJIbI) W LMKJIOIEKCAaHA: TOPEHHEe, PEaKUUH pPaJUKaIbHOTO 3aMELlCHUS
(x;mopupoBanue, HUTpoBanue). [lonyueHne HUKIOANKAHOB U3 IKAHOB U JIUTaJIOT€HAIKAHOB.
ATKeHbl. DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYIBI dTHIeHA. sp2-I'mbpuamsamus
opOuTaneid aTOMOB yIJepoja: CUTrMa- M MNHU-CBA3U. ['omosiormyeckuil psan u obmas Qopmynia
ankeHoB. Homenknatypa ankeHoB. M3omepuss ankeHOB: YriIepoOJHOIO CKeJeTa, IOJIOKEHUS
KpaTHOW CBSI3U, NPOCTPAHCTBEHHAas (reoMeTpuuecKkas H30MEpHUs, WU yuc-mpaHc-u3oMepus),
MeXKaaccoBass. PU3NYECKHME CBOMCTBA AJIKEHOB. XHUMHYECKHE CBOWCTBA AQJIKEHOB. Peakuuu
3EKTPO(UIBHOTO MNPUCOCANMHEHUA KakK croco0 MoiydyeHHus (YHKIMOHAIBHBIX MPOU3BOJHBIX
YIJIEBOJIOPOJOB: THUJIPUpPOBAHUE, TaJOTCHUPOBAHUE, THUIPOTAIOTCHUPOBAa- HHUE, THUIpaTaIUs
ankeHoB. [IpaBuino MapkoBHUKOBa U €ro OOBSICHEHHE C TOUKH 3pPEHHUs DJIEKTPOHHOW TEOpHHU.
PagukansHoe mpucoenuHeHne O6poOMOBOIOPOJIA K aTKeHAM B IPUCYTCTBUHM Tepekuceit. OkuciieHue
AJIKCHOB: TOPEHHUE, OKUCICHHE KUCIOPOJAOM B mpucyTcTBuU xjopuaos namiaaus (1) u mexu (I1)
(Bakep-npoiiecc), OKHCIEHHUE KHCIOPOAOM B TIPUCYTCTBUHM cepedpa, OKHUCICHHE TOPIYNM
MOAKHUCICHHBIM PACTBOPOM NE€pPMaHraHaTa Kallis, OKUCJEHHE IMEePMaHTaHaTOM Kaius (peakius
Baruepa). KauecrtBeHHblE peakuuu Ha JBOWHYIO CBA3b. l[IpoMblluieHHBIE M J1abOpaTOpHbBIE
crnocoObl MoJydyeHHus ankeHoB. llomydeHue alkeHOB [ETUAPUPOBAHUEM alIKaHOB; peakKluei
SIIMMUHUPOBAHUS M3 CIHUPTOB, TaJIOTCHAIKAHOB, aurajoreHainkanoB. [IpaBuno 3aiinesa.
[Tonumepuzanus ankeHoB. [lomumepusanusa Ha katanuzatopax Llurnepa—Harra. [TonusTunen kak
KPYMMTHOTOHHAXXKHBIM TMPOJYKT XMMHUYECKOTO TMpou3BoOJcTBA. [IpumeHeHne ankeHOB (ITUIECH U
MPOTIUJIIEH ).

Ankanuensl. Kitaccudukanus aakaaueHOB MO B3aMMHOMY PacIOJIOKEHHUIO KPATHBIX CBsI3EH B
Mozekyne. OCOOEHHOCTH DIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHHSI COMPSKEHHBIX
ankaauenoB. O0mas hopmyna ankagueHoB. HomeHnkinaTypa u uzomepus ankaaueHoB. Ouzndeckue
CBOMCTBA alKaJueHOB. XHUMHUUYECKHE CBOMCTBAa aJIKaJMEHOB: PEAaKUUH MPUCOETHUHEHUS
(runpupoBaHue, rajJoreHUpPOBaHHUE), TopeHus W nonumepuszauuu. 1,2- u 1,4-Ilpucoenunenue.
[Tonyuenue ankamuenoB. CuHTe3 OyTagumeHa u3 OyraHa u sTaHona. [lomumepuzamus. Kayuyku.
Bxnan C. B. JlebeneBa B nojgyuyeHre CUHTETHYECKOr0 Kayuyka. BynkaHnusanusa kayuyykos. Pe3nHa.
MHoroo0pa3ue BUJOB CHUHTETHYECKUX KayudyKOB, UX CBOMCTBA U MPUMEHEHUE.

AINKUHBI. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYJbl aleTHieHa. Sp-
rubpuanzanus opOurtaneii aToMoB yriepoja. ['omonorudeckuil psg u obmias Gopmyrna aaKHHOB.
Homenknatypa ankuHoB. M30Mepusi alKHMHOB: YIIE€pOIHOTO CKEJIETa, MOJOXKEHHUSI KPaTHON CBS3H,
MexKJaccoBas. (PuU3MYECKHE CBOWCTBAa AJIKMHOB. XHMMHUYECKHE CBOWCTBAa AJIKHWHOB. Peakuuun
MPUCOCAMHEHHSI KakK Crmoco0 TOJYyYeHHUs TOJMMEPOB U JPYTHX TOJE3HBIX TIPOJYKTOB.
I'mapupoBanue. Peakiiuu nprcoeIMHEHUs TalOT€HOB, FaJOr€HOBOIOPOA0B, BOJBI. TpuMepusamus
U IuMepu3anus aneTwieHa. Peakuuu 3amenieHus. KHCIOTHBIE CBOMCTBAa aJIKWUHOB C KOHIIEBOU
TpOWHOM cCBA3bIO. AuerwieHubl. lopenue aunerusneHa. OKHUCIEHUE aJKUHOB pPacTBOPOM
nepMmaHraHnara kanus. [lonydenue aneTuiaeHa nmupoan3oM MeTaHa u KapouaHbeiM MeTtoioM. CuHTEe3
aJKUHOB AaJKWJIMpOBaHHEM auneTwingoB. llpuMenenue anerusneHa. ['opeHue anernieHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJII CBAPKHU U PE3KU METAJJIOB.

Apensl. Hctopus otkpeiTus Oen3zona. CoBpeMeHHBIE TNpEACTaBICHUS OO0 OSIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHHHU Oen3ona. OOmas dopmyna apeHoB. M3omepuss 1 HOMEHKIATypa
romoJsioroB OeHzona. M3omepus nu3aMenieHHBIX OEH30JI0B Ha MpUMepe KCHiIojaoB. Duzmdeckue
cBoiicTBa O€H30J1a. XMMHUUYECKHE CBOMCTBa OcH30yia. Peaknum 3aMmemnieHuss B OCH30JBHOM Sape
(anexTpoduiIbHOE 3aMelIeHHEe): TaJOreHHpPOBAaHHWE, HUTPOBAHUE, AaNKUIUpOBaHue, Peakiuu



npucoeauHeHus K OeH3osy (THApUpPOBAHUE, TaJOTEHUPOBaHUE (XJIOPUPOBAHUE HA CBETY)).
Peaknus ropenus. OCOOEHHOCTH XMMHYECKUX CBOMCTB aJKWIOEH30JI0B Ha IpHUMEpPE TONIYOJIa.
B3auMHOe BiMsHHE aTOMOB B MoOJeKyle Tonyosa. [IpaBuima opueHTaLUMU 3aMECTUTENEH B
peakuusx 3aMeleHus. XJopupoBaHHe Toiyoja. OKuCIEHHE aJKUIOEH30JI0B PAcTBOPOM Iep-
MaHTraHaTa Kajiusg. lajoreHupoBaHHe aJKWIOCH30JI0B B OOKOBYH uenb. HutpoBanue
HuTpoOeH3o:1a. [lonyuenue 6eH3omna u ero romosoros. IIpuMeHeHrne romoa0roB 6eH3o0a.

I'eneTnueckas cBA3b MEXIYy pa3JIMUHBIMU KJlacCaMH YIJIEBOA0pOa0B. KauecTBeHHbIE peakuuu
Ha HelpeelbHbIe YIIIEBOLOPOIbL.

["ajioreHOnpOU3BOJHBIE YIJIEBOJOPOJAOB. Peaknuu 3aMelieHus rajoreHa Ha THAPOKCHUI,
HUTPOrpynny, IuaHorpynmy. JleficTBue Ha TrajJoreHnpou3BOAHBIE BOJHOTO U CIHUPTOBOIO
pactBopa tenouyu. CpaBHEHHE pEAKIMOHHON CMOCOOHOCTH alKWi-, BHHII-, (EHWI- U
OeH3WIraJoreHn10B. B3auMopeiicTBue QUrajloreHajJkaHoB ¢ MarHueM M HUHKOM. IloHsTHe o
METAJJIOOPraHUYECKUX COeUHEHUX. Vcnosib30BaHNEe raJoreHONpPOru3BOAHBIX B OBITY, TEXHUKE U
B CHHTE3E.

Jemoncmpayuu. 1. CocraBieHue Mojeleld MOJIEKYJ alkaHoB. 2. bpoMupoBaHue rekcaHa Ha
cBery. 3. ['openue MeraHa, 3TuieHa, anerwieHa. 4. OTHOLIEHHE MeTaHa, 3TUJIEHA, alleTUIeHa U
OceH30J71a K pacTBOpaM IMepMaHTaHaTa Kainus U OpomHO# Boxe. 5. [lomydeHue sTUIEHA peaklUei
aerujpaTtanuu 3ta"ona. 6. [loayuenue aneruneHa rugpoianu3oM Kapouaa kaiasius. 7. OkucieHue
TOJyoJa pacTBOpoM nepMmaHraHara kamus. 8. IlomydeHue cTuposa Jenonumepusanueit
MOJINCTUPOJIA U UCHIBITAHUE €r0 OTHOUICHHS K PacTBOPY MepMaHraHaTa Kajusl.

Kucaopoaconep:kamue opranudyeckue coeJHHEHUs

Cnuptel. Knaccudukanus, HOMEHKIAaTypa U H30MepHs CIUpTOB. ['oMosormdeckuil psg u
obmast opmysna mpeaenbHbIX OJHOATOMHBIX CIUPTOB. PHU3WYECKHE CBOWCTBA MPENEIbHBIX OJ-
HOATOMHBIX CIUPTOB. BopoponHas cBsi3b MeXIy MOJEKYJIaMHM M €€ BIMSIHME Ha (U3NYECKue
CBOICTBA CIIUPTOB. XMMUYECKHE CBOMCTBA CIIUPTOB: KUCIOTHBIE CBOKCTBA (B3aUMOJEHCTBHE C HA-
TpUEM Kak CHoco0 YCTAHOBJEHUS HaJIW4YUs TUJIPOKCOTPYIIbI); PpPEAKIUH 3aMelleHUs
T'HIPOKCUIIBHOM TPYIIBI HA TaJIOreH Kak Cnoco0 MOJIy4eHHs] paCTBOPUTENIEH; MEXMOJIEKYIsIpHast U
BHYTPUMOJIEKYJsipHasl JerujapaTtanus; oOpa3oBaHUE CIOXHBIX 3(QUPOB C HEOPraHUYECKUMHU U
OpraHMYEeCKUMHU KUCIOTaMU; TOpeHue; okucienue okcuaoM meau (Il), mogkucieHHbIM pacTBOpOM
IIepMaHraHara Kajusi, XpOMOBOH CMECHbIO; PEaKIUU YIJIEBOJOPOJHOIO pagukaya. AJIKOTOJISTHI.
I'unponus, ankunupoBaHue (CUHTE3 MPOCTHIX 3PUpoB 1o Bunbsimcony). IIpomblieHHbIH CUHTE3
MertaHosa. [lonydyenue sTaHona: peakius OpoKEeHUs TIIIOKO3bl, TUpaTanus 3THieHa. [Ipumenenue
ME€TaHOJIa U 3TaHosa. PU3HOIOTMUECKOE ACHCTBUE METAHOJA U 3TAaHOJIA HA OPraHU3M 4YEJIOBEKA.
MHoOroatoMHbl€ CHUPTHI. OTUJIEHIVIMKONb W TJIULEPUH KaK MPEACTaBUTENN MpeAeabHBIX
MHOTOAQTOMHBIX CHUPTOB, UX (PU3MYECKHE M XMMHYeckue cBoiicTBa. KauecTBeHHas peakius Ha
MHOI0OaTOMHBIE CIHUPTHI W €€ NpPUMEHEHHE Ui paclo3HaBaHUs TJMLEpHHA B COCTaBe
KOCMETHUYECKUX cpelacTB. CHUHTE3 NMOKCaHa W3 JTWICHIINKOJA. TOKCMYHOCTH 3THIICHTJIUKOJIA.
[IpakTHueckoe NpuMEeHEHUE STUIICHTJINKOIS U MIUIEpUHA.

[Tpoctbie 3¢upsl Kak H30MEpbl MpEAENbHBIX OJHOATOMHBIX CcHUPTOB. CpaBHEHHE HX
¢u3MYeCKNX M XUMHUUYECKUX CBOMCTB co cnupramu. Peakuus pacuiensieHus HpocTbiXx 3(HUpoB
HNOJ0BOIOPOIOM.

®enonbl. CTpoeHue, M3oMepusi U HOMEHKJIaTypa (eHoJoB. B3anmmHOe BiIWsHHE aTOMOB B
Mouiekyie ¢eHona. Pusnueckue U XUMHUYECKHE CBOWCTBa (eHoNa U Kpe3osoB. KucinoTHble cBO -
cTBa (DEHOJIOB B CPaBHEHMH CO CHUPTAMU: PEaKIMH C HAaTpUeM, TMAPOKCHAOM HaTpus. Peakuuu
3aMelleHns B O€H30JbHOM KOJIblie (rajoreHupoBanue (OpomMupoBaHue), HUTpoBaHue). OKHCIIeHne
¢dbenonoB. KauectBennsie peakiuu Ha ¢eno. [lonyuenne dhenona. [lpumenenne dhenona.

KapOoHunbHble coelMHEHUS. ANbAETHAB U KETOHBI. DJIEKTPOHHOE M MIPOCTPAaHCTBEHHOE
CTpOCHHE KapOOHWIBHON TpyHIbl, €€ TNOJAPHOCTh U mnojspuzyemoctb. Krnaccudukanms
anpAeruaoB M  KeToHOB. (CTpoeHue TNpeNenbHbIX albAETHA0B. [ OMOJOrMYECKHH  pAn,
HOMEHKJaTypa, HW30MepHsl MpeneNbHbIX  anbaerunoB. CTpoeHHe MOJEKYIbl  aleTOHA.
I'oMonornyeckuit psi, HOMEHKJIaTypa M H30Mepusi KeToHoB. OOmas ¢dopmyna mnpeaenbHbIX
anpAerugoB M KeToHoB. dusuueckue cBoWcTBa (Gopmanbaeruaa, aleTalbJeruia, aleToHa.
XHUMHYECKHE CBOMCTBAa NMpPEAENbHBIX aJIbJETMAOB U KETOHOB. Peaknuu npucoequHEHHUs BOJBI,
CHUPTOB, IIMAHOBOJOpPOJa U TuUapocyibputa HaTpusa. CpaBHEHHE pPEAKIMOHHON CHOCOOHOCTH
albAECTUA0B U KETOHOB B pEaKLUAX MPUCOEIUHEHHUs. Peakiuu 3amMenieHus aToMOB BOJIOpOJa NpU
yriiepogHoM atoMme Ha rainoreH. [lonumepusanus popmanpaeruga u aneranpaeruga. OkucieHue



KapOOHHMIIBHBIX coeMHEeHH. OCOOCHHOCTH peaklu OKHCIeHus aneroHa. CpaBHEHUE OKUCICHUS
aNbJIETUI0B U KeTOHOB. I'mapupoBanue. BoccraHoBieHNE KapOOHUIBHBIX COEIUHEHUN B CIUPTHI.
KauecTBeHHBIE peakIuu Ha albJCTUAHYI0 Tpynmy (peakuus «cepeOpsHOTO 3epKajay,
B3aumozercteue ¢ rtuapokcuaom wmemu (I1)). Ocobennoctun dopmanpaeruaa. Ilomyuenue
IIpeJeIbHbIX albJIETUJ0B: OKHUCIEHME CIUPTOB, Tuiapatauus auerwieHa (peakuus Kyueposa),
OKHCJICHHEM 3THJIEHa KHMCIOpOAOM B mpucyrcTBuu xjopuaa namiaaus (). [lonydenue aunerona
OKHCJIEHHEM IIPONaHO0JIa-2 U pa3jIoKEHUEM KaJIbIIMEBONH WJIM O0apueBOMl COJIM YKCYCHOM KHMCIIOTHI.
ToxkcuuHocTh anbaeruaoB. BakHeline npeacTaBUTeNH ajabAerHI0B U KETOHOB: (opMaibAeru,
YKCYCHBIN alIbJIETU/]I, ALlE€TOH U UX IIPAKTUYECKOE MCI0JIb30BaHUE.

Kap6onoBbie kucnorel. CTpoeHHE MpeAesbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccuduxamnus, usomepus ¥ HOMEHKJIATypa KapOOHOBBIX KHCIOT. DJIEKTPOHHOE M IPOCTpaH-
CTBEHHOE CTpOeHHe KapOOoKcuiIbHOM rpymnnbel. [‘omonormyeckuit psa u  obmas Qopmyna
NpEeNeTbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT. @DU3NUYECKHE CBOWCTBA MpPeAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha IpPUMEpPE MYpPaBbUHOM, YKCYCHOH, HIPOIHOHOBOH,
NaJbMUTHHOBOW M CTEAPUHOBOW KUCIOT. BomopoaHslie cBs3M, acconuanusi KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOICTBA MpeebHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. KucioTHbele cBOCTBa
(M3MEHEHNE OKpacKu MHAMKATOPOB, PEAKLUUM C aKTUBHBIMHU METAJIJIaMU, OCHOBHBIMU OKCHJIAMH,
OCHOBAaHMAMH, coyisiMH). M3MeHeHHe cuiabl KapOOHOBBIX KHUCIOT HpPU BBEACHUM JOHOPHBIX HU
aKLIENTOPHBIX 3aMecTutesel. B3aumoneiicTBue KapOOHOBBIX KHCJIOT CO CHHUpPTaMH (peakuus
TepUPUKaLUn), 0OpPaTUMOCTh peakLuu. I'ajorennpoBaHue KapOOHOBBIX KUCIOT B OOKOBYIO II€TIb.
Oco0EHHOCTH  XMMHYECKMX CBOWCTB MYpaBbUHON KucinoThl. IlonyueHue mnpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJIEHHME aJIbJErHI0B, OKUCIECHUE NEPBUYHBIX CIIMPTOB,
OKHCIICHHE aJIKaHOB M AJIKEHOB, THJPOJIM30M T€MUHAJIBHBIX TpurajaoreHunos. llomydenue
MYpPaBBMHOM M YKCYCHOM KHMCJIOT B NPOMBINUIEHHOCTH. [IprMeHeHne MypaBbUHON M YKCYCHOU
KHUCJIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIOTBI: OOIIME CHOCOOBI IOJY4YEHHUs, OCOOEHHOCTH
xuMuueckux cBoicTB. lllaBeneBas M MaJlOHOBas KUCJIOTAa KaK IPEIACTABUTENIH AUKApOOHOBBIX
KHCIIOT.

HempenenbHple W apoMaTHYeCKHE KHUCIOTBI: OCOOCHHOCTH WX CTPOCHHS M CBOWCTB.
[IpumeHnenne OeH30MHON KHUCIOTBI. ApoMaTH4ecKue JUKapOOHOBblE KHCIOTHI ((pranesas,
nzodraneBas u TtepedraneBas KUCIOTHI). [loHATHE O THUAPOKCHKAPOOHOBBIX KHCIOTAaX M HX
NPEACTABUTENSIX MOJIOYHON, TUMOHHOM, 10JI0YHOW U BUHHON KHCIIOTaX.

Bricuive mpenenbHble M HENpenelbHble KapOOHOBBIE KHCIOTHI. 3HAU€HHE U IMPUMEHEHHE
KapOOHOBBIX KUCIOT.

O yHKIIMOHAJIbHBIE POU3BOIHBIE KAPOOHOBBIX KHUCIIOT.

XJIOpaHTUAPUIBl U aHTUIPHUBI KapOOHOBBIX KHCIJIOT: MOJlydyeHue, rujaponus. IlonxyueHue
CJIOKHBIX 3(UPOB C UCMOJIb30BAHUEM XJIOPAHTUAPUJIOB U AaHTUJIPUIOB KUCIIOT.

Cnoxuble 3¢upsl. CTpoeHre, HOMEHKJIATypa U U30MepHs CIOXKHBIX 3(pupoB. CiokHbIE Y3PUPbI
KakK U30Mepbl KapOOHOBBIX KUCIOT (MeXKIaccoBast uzoMmepusi). CpaBHeHHE PU3MUECKUX CBOMCTB U
PEaKLMOHHON CIOCOOHOCTH CIIOKHBIX 3(PHUPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT. ['maponus
CIOXKHBIX 3¢upoB. CrocoObl MOTYyYEeHHS CIO0KHBIX 3(QUPOB: dTepuuUKausg KapOOHOBBIX KHUCIOT,
alUIMPOBAaHUE CIIMPTOB M AJKOTOJISITOB TAJOT€HAHTMPUAAMU M aHTMAPHUIAMM, AJIKUIMPOBAHUE
kapOokcunaT-uoHoB. [IpuMeHeHue CiIOXHBIX 3(UPOB B MUIIEBON MW HapPOMEPHOW HPOMBIII-
JIEHHOCTH.

AMubl KapOOHOBBIX KHUCIIOT: MOJIYyYE€HHE U CBOMCTBA HA IPUMEpE alleTaMKia.

[Tonsitue o HUTpHIax KapOOHOBBIX KuciOT. L{manrunpunel. Coau kapOOHOBBIX KHUCIOT, UX
TEpPMHUUYECKOE pa3l0KEeHHe B MNPHUCYTCTBUU Iienoyd. CuHTe3 KapOOHUIIBHBIX COEIUHEHUI
Pa3NoXeHHEM KaJbIIUEBBIX COJIe KapOOHOBBIX KUCIIOT.

Hemoncmpayuu. 1. B3aumopaenctBue HaTpusi ¢ 3TaHOIOM. 2. OKHCIEHHE 3TaHOJa OKCUIOM
meau (II). 3. T'openue stanona. 4. BzaumoneiictBue TpeT-OyTUIOBOTO CIUPTA C COJSHOM KHCIIO
toir. 5. Momodopmuas peakimus. 6. OnpeneneHue anbAeTHI0B TPU TOMOIIM KaueCTBEHHBIX
peakuii. 7. OKHuClIeHNE alnbAETUA0B IEPMAaHTaHATOM KaJusl.

Jlabopamopnsie onvimeui. 1. CpoiicTBa 3TuioBoro cnupta. 2. CBoilcTBa TINIMIEpUHA. 3.
CpoiictBa ¢enomna. 4. CpoiictBa ¢opmanuna. 5. CBoiicTBa YKCycHOM kucinotel. 6. Coun
KapOOHOBBIX KHCIOT.

A30T- U cepocofepxkale CoeuHEeHUs



Amunbl. Knaccudukanuss mo Tumy yrieBOJAOPOJAHOTO paJWKania W YHUCIY aMUHOTPYIN B
MOJIEKYyJIe, HOMEHKJIATypa, U30MepUsl aMHUHOB. [lepBHYHBIE, BTOPUYHBIE U TPETUYHBIE AMHHBI.
DIJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE TMpEAebHbIX aMHHOB. (DU3HWUECKHE CBOMCTBA
aMMHOB. AMUHBI KaKk OpraHHYECKME OCHOBAaHHUs: peakuuu ¢ Bojaou, kucinoramu. Comum
ajJKuiIaMMOHMS. Peakuusi ropeHusi aMUHOB. AJIKWJIMPOBAHUE W allMJIMPOBaHUE aMHUHOB. Peakuuu
aMHHOB C Aa30TUCTOM KHUCIIOTOM. [lonyyenne aMHHOB aJKWIMPOBAHMEM aMMHaKa H
BOCCTAHOBJICHUEM HUTPOIPOU3BOJIHBIX YIJIEBOJOPOAOB, M3 cnupToB. [IpumeHeHue amMuHOB B
(dbapMalleBTUUECKOM MPOMBINIIEHHOCTU. ApoMaTHYeCKue aMUHbl. AHWIMH KakK IpeCTaBUTEINb
apomMatndeckux aMuHoB. CTpoeHUE aHUIMHA. B3aumMHOE BIMsSHUE TPYINIl aTOMOB B MOJIEKYJIe
aHWJIMHA. BiusHue 3aMecTuTeNned B apOMAaTUYECKOM Spe Ha KHUCIOTHBIE U OCHOBHBIE CBOMCTBA
apwiamMuHOB. [IpuuuHBI OcCiablieHHs OCHOBHBIX CBOWCTB aHWIMHA B CPaBHEHUHM C aMUHAMH
NpeAeabHOTO psifa. XMMHUYECKHE CBOWMCTBA aHUIIMHA: OCHOBHBIE CBOMCTBa (B3aMMOJEICTBHE C
KUCJIOTaMHM); PEaKIUM 3aMEIICHUs] B apOMaTH4YeCcKoe s/Ipo (TajoreHupoBanue (B3auMoIeiCTBUE C
OpoMHON BOJ0I1), HUTpPOBaHHE (B3aMMOJICMCTBHE C a30THOW KHCJIOTOH), CyJIb(hHUpOBAHUE,
OKHCJICHUE; aJKUJIUPOBAHUE M AlMJIMpOBaHUE MO aTroMy a3orta. [lonydeHue aHwinHa (peaxkuus
3uHNHA). AHUJIMH KaK ChIpbe JJIs MPOU3BOACTBA aHUJIUMHOBBIX KpacuTeneil. CHHTE3bl Ha OCHOBE
aHUJIMHA.

['eTepouukinbl. A30T-, KHCIOPOJA- U CEpOCOAEpkKallue TeTepouukiabl. PypaH, NUPPOJI, Kak
MPEICTAaBUTENN  MATUWICHHBIX TeTepolukiIoB. [lpupoma apoMaTHYHOCTH  MATHUWICHHBIX
FeTEPOLUKIIOB. ODJEKTPOHHOE CTPOCHUE MOJIEKYJIbl MHUPPOJIa, apOMaTUUECKUM XapakTep
MoJekynsl. KuciotHele cBoiictBa mnuppoda. [IMpuauH Kak DpeacTaBUTENb IIECTUYIICHHBIX
FeTEPOLHMKIIOB. JJEKTPOHHOE CTPOCHUE MOJIEKYJIbl NHUPUJNHA, APOMATHYECKUN XapakTep
MoJiekysibl. OCHOBHBIE CBOMCTBA MUPUAMHA. Paznuune B MposiBIGHUU OCHOBHBIX CBOMCTB MUppOJIa
U nupuavHa. Peakuuu nupuanHa: SIEKTPpOo(HIbHOE 3aMelleHHe, THAPUPOBAHHE, 3aMEIICHUE
aTOMOB BOJIOPO/ia B P-TOJIOKEHUH HA TUAPOKCOTpynny. [IMKOTMHBI U X OKUCIICHUE.

Jemoncmpayuu. 1. OcHoBHBIE CBOMcTBA aMHUHOB. 2. KauecTBeHHbIE peaklM¥ HAa aHWIHH. 3.
AnunnHoBBIE KpacuTenu. 4. O6pa3Lbl reTEPOLUKINYECKUX COSUHEHUM.

buojornyecku aKTHBHbBIE BeNIeCTBA

XKupsl kak ci0X)HBIE 2QUPHI TIHIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTeapHbIC U

KUBOTHBIE JKHUPBI, UX cocTaB. dusmueckue CBOICTBA XKUPOB. XHMHYECKHE CBOWCTBA JKHUPOB:
TUApPUpPOBaHUE, OKHUCIEHHE. [MAPOIN3 WIM OMBUIEHHE XHUPOB KaK CHOCO0 IMPOMBIILIEHHOTO
MOJIYYeHHs COJIed BBICIIMX KapOOHOBBIX KUCIOT. I'maporeHusanus xupoB. [IpuMeHeHne >XUpPOB.
Mpbuia Kak cojii BBICIIUX KapOOHOBBIX KHUCIOT. Motomie cBoiCTBa MbLa.
VYrnesogel. OOmas ¢opmyna yrieBonoB. Knaccudukanus yriaeBogoB. MoHO-, OJIUIo- u
nonucaxapuasl. dusnyeckue CBOWCTBA M HAXOXKICHUE YIJIEBOJAOB B NpHUpoJie (Ha HpuMepe
IJII0OKO3bl U (PpyKkTO3bl). JIuHelHas u nukiaudeckas (Gopmbl INIOKO3bl U PpykTOo3bl. DOpMyIsl
O@umepa u Xeyopca. [loHstne o0 TayroMepHM Kak BHUJE H30MEPUM MEXAY LUKIMYECKON U
nuHeHOW popMaMu. XMMHUECKHE CBOMCTBA IIIOKO3bl: OKHCIIEHUE XJIOPHONW UM OPOMHOM BOJIOH,
OKHCJIEHHE a30THOM KHCIIOTOM, BOCCTAaHOBJICHHE B IIECTHATOMHBIM CIHPT, H30MeEpHU3aIus,
KaueCTBEHHbIE PEaKLMU Ha III0OK03Y (IKCIIEpUMEHTaIbHbIE OKa3aTeIbCTBA HAIMYUS ajlbJAeTUIHOM
U CHOUPTOBBIX TPYIIN B TIJIIOKO3€), CIOUPTOBOE, MOJOYHOKHCIOE Opokenue. ['MHMKO3UTHBIN
THAPOKCHUI, ero crenuduueckue cBoiicrBa. [lonstue o rimko3uaax. [loHsTHe 0 TIOKO3UAAX, UX
HaxoxJaeHuu B npupoje. Ilomyuenue riroko3pl. DpykTo3a Kak H30Mep TIOKo3bl. Puboza u
nezokcupu6bo3a. IIpuMeHenue u Ouojormyeckas poiib yriaeBoaoB. OKucIeHUE YIIIeBOJOB —
HMCTOYHUK DHEPTUHU KUBBIX OPTraHU3MOB.

Hucaxapuael. Caxapo3a Kak NpeJcTaBUTEIb HEBOCCTAHABIMBAIONINX AUcaxapuioB. CTpoeHHeE,
(dbu3ndeckre U XUMUUYECKHE CBOMCTBaA caxapo3bl. ['maponus aucaxapunos. [lonydenue caxapa us
caxapHOMU cBekibl. [IpuMeHeHune caxapossl.

[Tonucaxapuasl. Kpaxman, riamkoreH u LeI0i03a Kak ouosoruyeckue noiaumepsl. Kpaxman
KaK CMECh aMMJIO3bl M AaMMJIONEKTHHA, €ro (u3NyecKkue CBOWCTBA. XHUMUYECKHE CBONCTBA
KpaxmMaljia: THAPOJU3, KaueCTBEHHAs peakius C HOJOM U €€ NpPUMEHEeHHe s OOHapyXKeHus
Kpaxmana B IpoaykTax nurtanus. Llemmionosa: cTtpoeHue u (u3nveckue cBoWcTBa. XUMHUYECKUE
CBOMCTBa IIEJUIIOJIO3BI: THUAPOJIN3, OOpa3oBaHUE CIOXHBIX 3¢pupos. [IpuMmenenue kpaxmana u
LeJUIroNI03bl. IlpakTrueckoe 3HaYeHUE MOJUCAXapUIOB.

Hyxknennossie kucnotel. Hykneo3uasl. Hykneoruasl. HykiienHOBBIE KHCIOTHI KaK IPUPOJHBIE



nonumepsl. CoctaB u crtpoerne HykiaenHoBbiX kucinoT (JJHK um PHK). I'maponns Hyki1eMHOBBIX
KUCJIOT. POJIb HYKJIEHMHOBBIX KHCJIOT B XHU3HeAeATeabHOCTH opranu3dMoB. Oyukiuu JIHK nu PHK.
KommuiementapHocTs. I'eHeTHYECKHI KO,

Amunokuciotsl. CocTaB, CTpOEHHE W HOMEHKJIATypa aMHUHOKHCIOT. ['OMOJIOrnueckui psij
NpeNeNbHbIX AaMHHOKHCIOT. @HU3MYecKHe CBOWCTBA MPEAeIbHBIX aMUHOKUCIOT. CrocoOsl
MOJYyYEHUs] AaMHHOKHCIOT. AMMHOKHCIOTBI Kak amM(oTepHble OpraHHMYecKue COEJUHEHUS,
paBHOBECUs B pacTBOpax aMHHOKUCIOT. CBOWCTBa aMMHOKMCIOT: KHCIOTHBIE M OCHOBHBIE
CBOMCTBA; allMJIMPOBAHUE aMUHOTPYIIIbI; dTepUUKALIUS; peaKlIMi ¢ a30TUCTON KucinoToi. Kaue-
CTBCHHbBIC PEaKIMU Ha aMUHOKHUCIOTHI ¢ ruapokcunom meau (11). Crnenuduyeckne KkayeCTBCHHbIC
peakuuu Ha apOMaTUYECKHE U TEeTePOUUKINYECKHE aMHUHOKHUCIOTHI C KOHLIEHTPUPOBAHHOMU
a30THOM KHUCIOTOM, Ha wnucrenH c¢ aneratom cBuHoa (ll). buonornueckoe 3HaueHue a-
aMuHOKHCI0T. O0nacTu NpUMEHEHUs aMUHOKUCIIOT.

[Tentunsl, ux crpoenue. IlentunHas cBs3b. AMUAHBIM XapakTep NENTHUAHOW cBsA3U. CHUHTE3
NenTUua0B. ['naponaus nenTuaos.

benku kak npupoansie O6uononumepsl. CoctaB u crpoeHue OenkoB. IlepBuuHas cTpyKkTypa
O0enkoB. DepMEHTATUBHBIA TUApoNn3 OenKkoB. BropuuHas cTpykTypa O€NKOB: a-cnupaib, B-
CTpyKTypa. TpeTuunas u 4eTBepTHUHAS CTPYKTypa OenkoB. ucynbdunnpie MOCTUKHA ¥ MOHHBIE U
BaH-/IepBaaibCoBbl (ruapoPoOHbIe) B3auMOACHCTBUSI. XUMUUECKHE CBOWCTBA OENKOB: THAPOIH3,
JeHaTypalus, KaueCTBCHHbIC (IIBETHBIC) pEaKIIUU Ha OCIIKHU.

Jemoncmpayuu. 1. PacTBOpUMOCTB yIieBOAOB B BoJ€ U 3TaHoJe. 2. OOpa3ibl aMUHOKUCIIOT.

Jlabopamopnusie onvimer. 1. CBoiicTBa rimoko3bl. 2. OnpeneneHue Kpaxmajla B IPOJIYKTax
nutanus. 3. )Kupsl u ux cBoiictBa.4. l[BeTHbIe peakiuu OEIKOB.

BricokomoJieKyasipHbIE COeUHEHUS

OcCHOBHbBIE MOHATUS BBICOKOMOJIEKYJSAPHBIX COCAMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, CTemneHb mnoauMepu3anur. (OCHOBHBIE CIOCOOBI TOJNY4YEHHUSI BBICOKOMOJIEKYISPHBIX
COCMHEHUN: peakUuy IMOoJMMepu3auuu U noiukoHjaeHcauuu. Comnonumepusauus. CTpoeHue u
CTPYKTYypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTpOeHHS Mosekyn. Kiaccudukarus
MOJIMMEPOB:  IUIacTMacchl  (IUIACTUKM), 3JacToMepbl  (KaydyKu), BOJIOKHA, KOMIIO3HTHI.
CoBpeMeHHbIE TMJIAacTMAcChl (IMIACTUKH) (TOMUATUIICH, TMOJUMPONUIICH, TOJUCTUPON, TIOJIH-
BUHUJIIXJIOpH, (TOpPOIUIACT, MOJUITUIICHTepedTanarT, akpui-OyTaaueH-CTUPOIbHBIA IUIACTHK,
MoMKapOoHaThl). TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE MONMUMEPBl. DeHonpopMaabaeruaHbIe
cmoubl. Komno3utHsle maTepuansl. BosiokHa, ux kinaccudukanus. [Ipuponnsle 1 XUMHUYECKHUE BO-
JI0KHA. VICKyCCTBEHHBIE U CHHTETHYECKHE BOJIOKHA. [IOHSATHE O BHCKO3€ M alleTaTHOM BOJIOKHE.
[TonmadupHble U MoIMaMUIHbIE BOJIOKHA, UX CTpOEHHE, cBoMcTBa. [IpakTuueckoe ucnonb30BaHue
BOJIOKOH. DnactoMepsbl. [IpupoaHelii u cuHTeTHYeckuil kayuyk. Pesuna m »060HuT. IlpuMenenue
MOJIMMEPOB.

Jlemoncmpayuu. 1. OO6pasusl nnactukoB. 2. Kommeknus BonokoH. 3. IlomukonnmeHcarus
STUJICHTIIUKOJIA ¢ TepedTaneBON KUCIOTOM.

Jlabopamopnvie onvimei. OTHOLIEHNWE CHHTETUYECKMX BOJIOKOH K pacTBOpaM KHCIOT U
IeJI0YeH.

11 kiaace

OcHoebl Heopzanu YecKoll xumuu

Kaaccuduxkanuss 1 HOMEHKJIATYpPa HEOPraHUYECKUX COeIMHeHM i

Baxueilmme kiacchl HEOPraHMYECKUX BEHIECTB. DJIEMEHTHl METAJUIBl U HEMETAJIbl U UX
nonoxenue B Ilepmommueckoit cucreme. Krnaccupukamms W HOMEHKJIATypa  CIOXHBIX
HEOPTaHUYECKUX COEIUHEHUH: OKCUIIOB, THAPOKCUIOB, KUCIOT U coyiel. ['eHernueckas CBs3b
MEXIy KJIaccaMH HEOpTaHWYeCKHX coeauHeHwil. MaeHTudukanms HEOPraHUYECKHX BEIIECTB H
HOHOB.

Komnnekcueie coequnennsi. CocTaB KOMIUIEKCHOTO HOHA: KOMITJIEKCOOOpa30BaTelb, JTUTAH/IbI.
Koopnunanuonnoe uncino. HoMeHknaTypa KOMIIJIEKCHBIX COEIWHEHUNU. 3HAYEHUE KOMILIEKCHBIX
coenuHeHui. [IoHsATHE O KOOPAMHALMOHHONW XUMHUH.

Hemeraniabl
Bonopon. ITlonyduenue, Qusznueckne u XHUMUYECKHE CBOWCTBa (peakuMW C MeTallaMH |



HEMETaJlNIaMH, BOCCTAHOBJIEHHE OKCUAO0B U coueil). I'mapuael. TonauBHBIE 3JIEMEHTHI.

lanorensl. OOmas xapakTepUCTHKA D3JIEMEHTOB TiaBHOW moxarpynnel VIl rpymmsr.
du3nyeckre CBOMCTBA MPOCTHIX BEUIECTB. 3aKOHOMEPHOCTH U3MEHEHHS OKUCIUTEIBHONW aKTUBHO-
CTH TaJOTEHOB B COOTBETCTBUM C HUX TIOJOXKEHHEM B mepuoaudecko tabmume. Ilopsgox
BBITECHEHUS TaJIOT€HOB M3 PACTBOPOB TaJIOTEHUOB. XJOpP — MOJYUYEHHE B MPOMBIIUICHHOCTH U
nabopaTopuu, peakUMM C MeTaulaMM M HeMmeTaulaMu. B3aumoneiicTBue xjopa ¢ BOJXOH U
pacTBopamu 1menoudei. Kuciaopoansie coequHeHHs Xaopa. [ MIOXIOPUTHI, XJIOPATHl U MEPXJIOPATHI
KaK TUIM4YHbIE okucautenu. OcoOeHHoCTH XuMuu ¢ropa, 6poma u nojga. KauectBennas peakuus
Ha wuoj. ['amoreHoBOAOpOAbl — TOJNydY€HHE, KHUCIOTHBIE U BOCCTAaHOBUTEIbHBIE CBOWCTBA.
Xnoposonopos. I'anoreHoBogopoaHbIe KUCIOTH U UX cosu. CoisigHast kuciaora u ee coiau. Kaue-
CTBEHHBIC PEaKIMH Ha raJoreHu ] -noHbl. [IpuMeHeHe TaToTeHOB U X BaXHEHIINX COCIUHEHUN.
DneMeHThl NOArpynnsl kuciaopoaa. O6mas XxapakTepucTUKa 3JIEMEHTOB TJIaBHOM moarpynnsl VI
rpynnel. Pusznueckue CBOWCTBA MPOCTHIX BemecTB. O30H Kak alJIOTPONMHAs MOIU(DUKAIHISL
kucinopoza. [lonyuenue ozona. O30H Kak okuciautTenb. [lo3uTuBHAs U HeraTUBHas pPoJib 030HA B
okpyxatouieii cpene. CpaBHEeHHE CBOMCTB 030HA M KUCJIOpoja. Bona u mepokcua Bogopoaa Kak
BOJIOPOJIHBIE COEJIMHEHHUs KHCIopoda — cpaBHeHHEe cBoMcTB. Ilepokcua Bojopoaa Kak
OKHUCJIMTENIb U BOCCTaHOBUTENb. [lepokcuapl metamioB. Cepa. Amnorponus cepsl. Pu3nyeckue u
XMMHYECKHE CBOWCTBa cepbl (B3aUMOJCHCTBUE C MeTalllaMH, KUCIOPOJOM, BOJOPOAOM, pac-
TBOpaMH IIeJ0oYeH, KUCIOTaMH-OKUCIHUTENsAMH). B3anmonericTBue cepbl ¢ Cyinb(UTOM HATpUS C
oOpa3zoBanueM THOCylb¢aTa Harpus. CepoBOJOPOA — IMOJIy4EHHE, KUCIOTHbIE M BOCCTAaHOBU-
tenbHbIe cBoiicTBa. Cynbduapl. CepHUCTBIA Tra3 Kak KHCIOTHBIM OKcua. OKHCIHTEIbHBIE WU
BOCCTAHOBHUTENIbHBIE  CBOWCTBa  cepHMCTOro rasza. IlodyueHue  cepHucroro rasza B
[POMBIIIJIEHHOCTU U JabopaTopun. CepHucras kucinora u ee conu. Cepubiii anruapuna. CepHas
kucinoTa. CBoicTBa KOHIEHTPUPOBAHHOW W pa3baBieHHOW cepHOM Kuciaorel. JleiicTBue
KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI HA caxap, METaJIbl, HEMETaJIbI, CynbQuabl. Tepmudeckas
yCcTOHUYUBOCTH cylbdaroB. KauecTBeHHas peakius Ha CEPHYIO KUCIOTY U €€ COJIH.

OneMeHThl noArpymnmnsl azora. OOmas xapakTepUCTHKa 3JIE€MEHTOB TIJIaBHOW moarpynnsl V
rpynnsl. @u3nueckre cBOMCTBA MPOCTHIX BELIECTB.

A3zotr u ero coenuHenus. CTpoeHne MOJIEKYJIbl a3oTa. PuU3nyeckne U XUMUYECKHUE CBOMCTBA
azota. IlonydyeHue a3zoTa B NMPOMBINIIEHHOCTH M Jiaboparopuu. Hutpuasl. AMMHaK — ero mo-
nydeHue, (QU3MUECKHME W XHMHYECKHe cBoiicTBa. OCHOBHBIE CBOWCTBA BOJHBIX PacTBOPOB
amMmmMuaka. AMMHaKk Kak BoccTaHoBuTedb. Conu ammonus. IloBeneHue coiiei aMMOHHUS TpU
HarpeBaHnu. KadecTBeHHas peakuus Ha HOH aMMOHUs. [Ipumenenne ammuaka. OKCHABI a30Ta, X
nonydyeHue u cBoiictBa. Okcupg aszora (l). Oxucnenume oxcupa azora (IlI) xucmopomom.
Humepuzanus okcuaa azora (1V). Azorucras kuciora U ee coid. HUTpUTHI Kak OKUCIUTENTU U
BOCCTAHOBUTENH. A30THas KHCIOTa — (QU3NYECKHEe M XHMMHMUYECKHE CBOICTBa, MOJy4YEHHE.
A3OTHas KHCIIOTa KaK OKHUCIUTENb (OTHOIIEHWE a30THOW KHCIOTHI K METallaM W HeMeTayiaM).
3aBUCUMOCTh MPOJAYKTa BOCCTAHOBJIEHUS Aa30THOM KHUCJIOTHI OT AaKTUBHOCTHM MeTajja u
KOHIIEHTpAIMN KHUCIOThI. HUTpaThl, MX (U3HUECKHe W XHUMHYECKHE CBOWCTBA (OKMCIUTEIbHBIE
CBOIICTBA U TepMHUECKasi yCTOMYMBOCTH), IPUMEHEHUE.

®ochop u ero coeaumHenus. Ammorpornus Gocdopa. duszmyeckue cBoiicTBa (ocdopa.
Xumuueckue cBoicTBa ¢docdopa (peakiuu ¢ KUCIOPOAOM, rajJoreHaMu, MeTajllaMH, CIOXHBIMU
BEILlECTBAMU-OKUCIUTENIMHU, 1ienodyamu). [lonmyuenne u mnpumenenue ¢ocpopa. DocduH.
®ochunpl. @ochopubiii anruapun. OprodochopHas u MeradochopHas KUCIOTHI U UX COJH.
KauecTBeHHas peakuus Ha optodocdatel. Pasnoxenue oprodochopnoit kucinotel. [Ipumenenue
docdopHoOlt KUCTOTH U ee coseld. buonornueckas ponb docdaTtoB. (ocdopucras KuciIOTa U €e
cosm. DochopHOBaTHCTASI KHCIIOTA U €€ COJIH.

[Toarpynmna yraepoja. O61as xapakTepuCcTHKA JIEMEHTOB IIaBHOW noArpynmsl |V rpymnmnsl.

VYraepon. Annmorponust yriepoaa. CpaBHEHHE CTpPOEHUS M CBOMCTB rpaduTa M anMasa.
dyriepeH Kak HOBasi MOJIEKYJIsipHas ¢popmMa yriepoaa. YToilb: XUMHYECKHE CBOWCTBA, MOJyUYeHUE
u npuMeHenue yris. KapOunpl. 'maponus kapOuja xanpliusg W KapOunma amomMunus. KapOumab
NEepexXoHBIX METAJIOB (Keie3a, XpomMa M Jp.) KaKk CBEpXIpouHble Marepuaibl. CHHTE3-ra3 Kak
OCHOBA COBPEMEHHOM IpPOMBINUIEHHOCTH. OKCHIBI yriepoja. Yroiap W yrapHbld ra3 Kak
BOCCTAHOBUTENM. Peakuuss yrapHoro rasza c pacrmiaBamu 1ienodeil. CuHTte3 (opmHaToB.
OO6pa3oBaHue yrapHOro rasa npu HENOJHOM cropaHuu yrisd. buosnorudeckoe nelcTBue yrapHOIo
raza. [loayuyeHne M IpUMEHEHHE YrapHOTO Ta3a. YTJIEKUCIBIM ra3: MOJy4eHUEe, XUMHYECKHE



CBOMCTBa (B3aMMOJICHCTBUE YIJIEKHCIOTO ra3a C BOJOW, IIeJI0oYamMd, MarHueM, IMEepPOKCHUIaMHU
METaJIJIOB). YToJibHas KuUcloTa U ee coiu. KapOoHaTsl U ruapokapOOHATH: UX MOBEJEHUE IMpU
HarpeBannu. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemnuii. ®usnueckue U XMMHUYECKUE CBOMCTBA KpeMHHS. Peakuuu ¢ yriem, KUCIOpOIIOM,
XJIOpOM, MarHueM, pacTBOpaMHu Liejaouei, cepoBogopogoM. CuilaH — BOJOPOJHOE COEAMHEHUE
kpemuus. Cunnnuasl. [lonyuenune u npumenenue kpemuusi. Oxcua kpemuus (1V), ero ctpoenue,
¢dbu3nYecKre U XUMUYECKIE CBOMCTBA, 3HAYCHHE B IPUPOJIC U TpUMeHeHne. KpeMHUEeBbIe KUCITOTHI
u ux cond. ['maponus cunukatoB. CHIMKAaTHbBIE MHUHEpPaJIbl — OCHOBAa 3EMHOH KOPBI.
AJTIOMOCHUJIMKATHI.

brnaroponubie (uHepTHbIe) Ta3bl. OO0mIas XapaKTepHCTHKA 3JIEMEHTOB TJIABHON MOATPYIIIBI
VIl rpynme. Oco0eHHOCTH XUMHYECKUX CBOWCTB. [IpuMenenune 61aropoaHbIX Ta30B.
Memoncmpayuu. 1. Topenme Bomopoaa. 2. Ilomyuenwe xmopa (ombIT B mpobupke). 3.
OxucnuTenbHbIE CBOWCTBA pacTBOpa rumoxjioputa HaTpus. 4. OneiTel ¢ OpoMHOW BOAOH. 5.
[lnaBnenue cepel. 6. ['openue cepbl B Kuciaopoge. 7. BzaumoneicTBue xene3a ¢ cepoi. 8.
I'openune cepoBomopona. 9. Ocaxnenne cynbdumos. 10. CBoiictBa ceprucroro raza. 11. JleiictBue
KOHILIEHTPUPOBAHHOM CEpHOM KUCIOTHI Ha Mellb U caxaposy. 12. PactBopenune ammuaka B Boje. 13.
OcHoBHBIE cBOiCcTBa pacTBopa ammuaka. 14. Katanutuueckoe okuciaenue ammuaka. 15. Ilomy-
yeHne okcuaa azora (II) m ero okucinenue Ha Bo3ayxe. 16. JleficTBUE a30THOM KHUCIOTHI HA MEJIb.
17. Topenue ¢ocdopa B xuciopoze. 18. [IpeBpamenue kpacHoro pocdopa B Oenbiii u ero cae-
yeHue B TeMHoTe. 19. B3aumopeiicteue gocopnoro anrunpuaa ¢ sonou. 20. O6pasusl rpadura,
anMmasa, kpemuus. 21. I'openue yrapnoro rasa. 22. TymieHue niaaMeHu YIJIEKHCIBIM Ta3oMm. 23.
Paznoxxenune mpamopa.

Jlabopamopnuvie onvimoui. 1. Ilonmyuenwe xiopa M wu3ydeHue ero cBoictB. 2. CBoiicTBa
xJjopcoaepxkamux ordenuareneit. 3. CoiicTBa Opoma, nona u ux cosneil. 4. 3yuenue cBoicTB
CEepHOM KMUCJIOTHI U €€ coJiei. 5. V3yueHue cBOMCTB BOJHOIO pacTBopa amMuaka. 6. CBoiicTBa
cosieit ammonus. 7. KauectBeHHas peakius Ha kapOoHat-uoH. 8. McnbeiTanue pacTBopa cuiimkara
HaTpusg UHAUKATOpoM. 9. O3HaKoMIIeHUE ¢ 00pa3aMy MPUPOIHBIX CUIIUKATOB.

MeTtanuasl

O6muit  o030p s1emMeHTOB — MeTawioB. CBOICTBa MPOCTHIX  BEIIECTB-METAJIOB.
DIEKTPOXUMHUYECKUN psAN HANPSHKEHUH MeTauioB. MeTauimdeckue KPUCTAJUTUYECKUE PEIISTKH.
CnnaBbl. XapakTepucTUKa Hanbosee U3BECTHBIX crjIaBoB. [lonyueHne nu npuMeHeHHEe METaJIOB.

[enouynsie mMeTamibl. OOImas XapakTepUCTHUKa 3JIEMEHTOB TIJIAaBHOM moArpynnsl | rpymnmsl.
CBoiicTBa IIENOYHBIX METAUIOB. Pacrno3HaBaHWe KaTMOHOB JUTHUSA, HAaTpus MU Kanusa. Hatpuil u
KaJuid — TMPEACTABUTEIN IIEJIOYHBIX METaUIOB. XapaKTEpHbIE pEAaKIUW HaTpUs M Kaaus.
ITonyuenue menouHbIx MeTauioB. OKCUABI U MEPOKCUABI HaTpus U Kanus. CoeqMHEHNs HATpUs U
kanus. Conu HATpHs, Kalus, UX 3HAYEHHE B MPUPOJIE U KU3HM denoBeka. Cojaa u eqxkuil HaTp —
BaKHEUILIME COCIUHEHUS HATPUs.

bepumnuii, Marawii, menodyHo3eMmenbHbie MeTauibl. OOmas XapaKTepUCTHUKA SJIEMEHTOB
rnaBHoM moarpynnbel Il rpynmel.  bepunnaui, Marsui, II€JIOYHO3EMENIbHBIE  METalJIbI.
AMdoTepHOCTh OKcHAa U THApokcuaa oepmwuiust. Okpacka MIaMeHH COJISIMU HIETOYH 03eMEeTbHBIX
MeTayuloB. Maruuii M Kaupuui, HX oO0mas XapakTepUCTUKa Ha OCHOBE IIOJOXKEHUs B
[Tepuonuueckont cucreme snementoB . M. MengeneeBa u crtpoeHus aroMoB. [lomydeHnwue,
¢u3nyeckue U XMMHUYECKHE CBOICTBA, MPUMEHEHUE MarHus, Kajablus U UX coenuHeHuid. Comu
MarHusi ¥ KaJbliMs, UX 3HaUYC€HHE B NMPUPOJIE U KU3HU yesoBeka. JKeCcTKoCTh BOJABI U CIIOCOOBI €€
yCTpaHEHUs.

Amomunuii. PacnpocTpaHeHHOCTh B mpupoae, (GU3MYECKHe M XHUMHYECKHE CBOMCTBa
(OTHOIIEHME K KHCIOpPOJYy, TalloreHaM, pacTBOpaM KHUCIOT U INeJo4Yel, alroMOTepMus).
[IpousBoacrBo amomunus. IlpumeHenue amoMuHUSA. AMQOTEpPHOCTH OKCHAA U THUIAPOKCHIA
amtomuHus. Comu amomunud. [lonmHoe pasnoxkeHue BOAOH cojiell alIOMUHUS CO CIAa0BIMU
JBYXOCHOBHBIMH KHCJIOTaMH. AJIOMHUHATBI B TBEpPAOM BHJEe M B pacTBope. KoMruiekcHsble
COEMHECHUS aJlOMUHUS.

Meraminel mobounsix moarpynn. OOmias XxapakTepucThka nepexonHbix mertamioB |—VIII
rpynn. OcoOEHHOCTH CTPOEHUs aTOMOB INEpPeXOoJHbIX MeTamnoB. OOmue (u3M4YecKue U XHUMH-
yecKkue cBoMcTBa. [[puMeHeHne MeTamnos.

XpoM. dusnueckue cBOMCTBA XpoMa. XMMHUECKHE CBOMCTBA XpoMa (OTHOIIEHUE K BOASIHOMY



napy, Kuciopoay, XJopy, pactBopaM kuciot). [lonydenune u npumenenue xpoma. CoequHeHUs
xpoma. VI3MeHeHue OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHUCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB
U THAPOKCHIOB XpOMa C POCTOM CTENEHH OKHCIeHUs. AM(OTEepHbIE CBOWCTBA OKCHUJIAa U THUI-
pokcuna xpoma (l11). Oxkucnenue coneit xpoma (Ill) B xpomarsl. BzaumHbIe Iepexoibl XpOMaToOB U
JUXPOMATOB. XpOMATHI U IUXPOMAThl KaK OKUCIUTEIIH.

Mapranen. ®u3ndeckre CBOMCTBa MapraHiia. XMMHYECKHE CBOMCTBA MapraHiia (OTHOIICHUE K
KUCIIOPOY, XJIOPY, pacTBopaM kucior). [lonydenue m npumenenue mapranma. Okcuja MapraHia
(1V) xak okucnuTes b U KaTaau3atop. I[lepMaHTraHaT Kajausi Kak OKUCIIUTEIb.

Keneszo. Haxoxaenue B mpupoje. 3HaUCHUE Keje3a Il opranu3ma uyeioBeka. dusnueckue
CBOMCTBa jxele3a. XUMUYECKHE CBOWCTBA jKelie3a (B3aMMOJACHCTBHE C KHUCIOPOJOM, XJIOPOM,
CepoH, yriem, BOJIOM, KHUCIOTaMU, pacTBopamu coJieil). CraBsl xkeje3a ¢ yriaepoaoM. [lonyuenue
u npumeHeHue xeneza. Coenunenus xeneza. CpaBHEHUE KHUCIOTHO-OCHOBHBIX M OKHUCIIUTENBHO-
BOCCTAHOBUTEJBHBIX CBOUCTB Tuapokcuiaa xeine3a (I1) u runpokcuna xenesa (lll). Conm xenesa
(I u xeme3a (111). Meroasr nepeBoaa coieii xesesa (1) B comu xkenesa (1) u obparHo. IToaHoe
pasnoxenue Bojaou coneit xenesa (I1I) co cimabpiMu IByXOCHOBHBIMU KUCTOTaMU. OKUCIUTEIbHBIE
cBoiicTBa coenuHenuit xenesa (III) B peakuusx ¢ BoccTaHOBUTENSIMH (MOJIUIOM, CEPOBOAOPOAOM
u Mepi0). [lnanuaHbie KOMILIEKCHI Jkene3a. KauecTBenubie peaknuu Ha noHsl xesesa (1) u (111).

Menb. Haxoxnenue B npupone. buomornyeckas ponp. usnueckue 1 XMuMHYECKUE CBOMCTBA
(B3auMOAEHCTBHE C KUCIOPOJIOM, XJIOPOM, CEpOM, KUCIOTAaMU-OKUCIUTEISIMHU, XJIOPUIOM JKele3a
(11)). Monyuenue u npumererne meau. Oxcun u ruapokcua meau (11). Comu meau (I1). Meaubrit
kynopoc. Ammuakatrsl mMeau (1) u megu (Il). Ilonyuenue oxcuna menu (l) BoccraHOBIEHHEM
rugpokcuaa meau (1) rmokosoii. [oaydenne xnopuna u noauaa meau (1).

Cepebpo. dusnueckue W XHUMHYCCKHE CBOWCTBA (B3aMMOJICHCTBHE C CEpPOBOJAOPOJAOM B
MPUCYTCTBUH KHUCIOPO/Ia, KHCIOTaMHU-OKUCIUTENsIMHU ). Ocaxk/ieHne okcua cepedpa npu aeiCcTBUU
[IeJIOYN Ha coliu cepedpa. AMMHakKaThl cepebpa Kak okuciautenud. KauecTBeHHas peakuus Ha
noHsbl cepedpa. [Ipumenenue cepedpa.

3osm0T0. PuU3NUECKME U XHUMHYECKHE CBOMCTBA (B3aHMMOJEHCTBUE C XJIOPOM, «IAPCKOU
BOJKOI»). 3onotoxiopoBogopoaHas kucinorta. ['mapoxcun 3omora (I11). Kommiekcsl 30mora.
Cnoco0bl BbII€NIEHHS 30J10Ta U3 30JI0TOHOCHOM nopokl. [Ipumenenune 3070Ta.

[Muuk. du3nyeckue U XMMHUUYECKHE CBOMCTBa (B3aMMOJICHCTBHE C TaJOr€HaMH, KUCIOPOAOM,
cepoM, BOJOW, pacTBopamMu KUCJIOT © 1ienodeit). [lomydenne uW mNpUMEHEHUE IIMHKA.
AM}OTEpHOCTH OKCHJIa U TUPOKCU A IIUHKA. BaxkHeline comu 1uHKa.

Jemoncmpayuu. 1. Konnexkuus MeramnoB. 2. Komnekuust munepanoB u pya. 3. Komnmekius
«Kene3o u ero cnnaBbl». 4. OKpallluBaHUE IUIAMEHH COJIAMH IIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX
MeTauioB. 5. B3aummopeiicTBue HaTpus ¢ Bojaod. 6. BzaumojeiicTBHE KalubIus C BOJOH. 7.
Komnekunss «Amtomunuity. 8. IlnaBiaenue amomunus. 9. B3aumopeilcTBue antOMHHUS CO
menoubto. 10. Amromorepmus. 11. B3aumoneiicTBue xpoma ¢ COJIIHOW KHUCJIOTOM 0e3 gocrymna
Bo3ayxa. 12. Ocaxnenue ruapokcuna xpoma () u okuciaenue ero mepokcugom Bogopoxa. 13.
Paznoxenue nuxpomara ammoHus. 14. Paznoxenue mnepokcuaa BoaopoAa NOJA JeHCTBHEM
nuokcuna mapranma. 15. Ocaxzaenue rugpokcuna xenesa (II) u oxucnenue ero Ha Bozayxe. 16.
Brinenenue cepebpa u3 ero coseit 1eicTBUEM MEH.

Jlabopamopnuie onvimpl. 1. OkpamiuBaHue IJIAMEHU COEIMHEHUSMH LIETOYHBIX METaJIOB. 2.
O3HakOMJIEHHE ¢ MUHEpAIaMH U BOXKHEHIITUMH COCIMHEHUSIMU MIEJTOUYHBIX MeTalioB. 3. CBOMCTBa
COEJIMHEHUH IIEeJIOYHbIX MeTauioB. 4. OKpacka MIaMEeHU COJISIMU IIEJIOYHO3EMENIBHBIX METAIIIOB.
5. CBoiicTBa Maruus U ero coeauHenuii. 6. CpoiicTBa coequHEeHUN Kaablus. 7. JKecTKOCTb BOMIEL.
8. CaoiicTBa amomunus. 9. CBoiicTBa coeauHenni amoMunusa. 10. CBolicTBa COeIMHEHUI XpoMa.
11. CroiicTBa Mapranua u ero coeauHeHuil. 12. M3ydenue muHepanoB »xeineza. 13. CpoiicTBa
keresa. 14. CBoiicTBa MeiM, €€ CIUIaBOB U coeqnHeHuH. 15. CBoMcTBa [IMHKA U €r0 COeMHEHHUH.

Xumusa u yncusno

XnuMHu4YecKass TEXHOJ0TusA

OCHOBHEIC MMPUHIUIIBI XUMHYECKON TEXHOJIOTHH. O6IJ_II/Ie NpEeaACTABJICHUA O MPOMBINIJIICHHBIX
crocobax MOJTYYCHUA XUMHUYCCKNX BCIICCTB.

HpOI/I3BOI[CTBO CCpHOfI KHCIIOTBI KOHTAKTHBIM CIIOCOOOM. XHMMH3M mnmpomnoecca. CBIpLe JIA
IMpOU3BOACTBA cepHoﬁ KHCIIOTEI. TexHoliorndyeckas cxema nmponoecca, MmpouecChl MW amrmaparbl.



IIponsBoacTBo aMMmuaka. XuMuU3M npouecca. OnpeneneHne oNTUMalIbHBIX YCIOBHI MPOBEAEHUS
peakuuu. [IpuHIMI OIUPKYIALUN U €r0 peanu3anus B TEXHOJIOTHYECKOU CXeME.

Merannyprusa. Uepnas mertamnyprus. IlpousBonctBo uyryHa. /lomeHHBIN mpouecc (CbIpbe,
YCTPOMCTBO JIOMEHHOW TIeud, XUMHU3M Tiporiecca). [Ipou3BOACTBO cTand B KHUCIOPOIHOM
KOHBEpTEPE U B dJIEKTpoleyax. [{BeTHas MeTamryprus.

Oprannueckuid cunte3. I[IpombinuieHHass opranuyeckass XuMuss. OCHOBHOM U TOHKHUH
oprannueckuii cunTe3. Hanbosee KpynHOTOHHaKHBIE MPOU3BOJCTBA OPraHUYECKUX COCJIMHEHUU.
[IpousBoactBo meranona. [lonyueHue ykcycHoM KucinoTel 1 popmanbaeruga u3z Mmetanosna. Creipbe
JUTSL OPTAaHUYECKOU MPOMBIIIIEHHOCTH. [IpobiieMa 0TX010B ¥ MOOOYHBIX TPOIYKTOB.

XuUMHUSA H IKOJIOTUSA

XUMHYECKOE 3arpsi3HEHHE OKPYXKAlomIedl cpeapl U ero MOCIeACTBUs. DKOJIOTHS U Ipodiema
OXpaHbl, OKPYXKAIOMIEH Cpeabl. «3eeHas) XUMHUS.

Jemoncmpayuu. 1. Ceipbe 1715 IPOU3BOJICTBA CEPHOM KUCIOTHI. 2. Moielib KUIAIIETO clIod. 3.
Kenesnas pyna. 4. O6pa3isl CIIjIaBoB XKelesa.

XuMus u IHEPIreTuKa

[IpupoaHble WCTOYHUKH YTIeBOAOpPOa0B. [IpuponHBIH M MOMYTHBIM HE(PTAHOW ras3bl, HX
coctaB U ucnoib3oBanue. Hedp1p kax cmech yrimeBomoponoB. CoctaB HeQTH U ee mepepaboTka.
[lepeuunas u BropuuHas mnepepaborka HedTu. Ileperonka HedTu. Kpexunr. Pudopmunr.
Hedrenponyktel. OxrtaHoBoe uuciao OeHzmHa. OxpaHa OKpyXKawomeWd cpeasl 1pH
HedTenepepaboTke U TpaHCIOPTUPOBKE HedTenpoaykToB. Kamenusiii yrons. KokcoBanue yris.
lazu¢ukanus yras. DKoOJOTHYECKHE MPOOJIEMbl, BO3HUKAIOIIME IPU HCIOJB30BAHUHU YISl B
KauecTBE TOIUTMBA. AJIbTEpHATUBHBIC UCTOYHUKH SHEPTHH.

Xumus 4 310poBbe

Xumus nam. JKupel, Ok, yrieBoIbl, BUTAMHHBI, (pepMeHTHI. PanuoHaipbHOE THUTaHHUE.
[MTumessie gobasku. [Iumeswie go0aBku, WX kiaccudukanus. 3ampenieHHbIE U pa3pelIeHHbIE
nuieBble 100aBku. OCHOBBI ITUIIEBON XUMUU.

Xumus B meaunuue. [lonstue o dapmaneBtuyeckoir xumuu u (apmakonoruu. PazpaboTka
nekapctB. JlekapcTBeHHBIE cpencTBa, uX Kkiaccupukamus. [IpoTHBOMUKpOOHBIE cpeAcTBa
(cynbdanunaMuiHble Tpenapatbl W aHTUOWOTUKH). AHambreTUKH (aclUpUH, AaHAIBIUH,
mapareTamMoll, HapKOTHYEeCKHEe aHajabreTuku). Bsokymme cpeactBa. IIpoGmemsl, cBs3aHHBIE C
MPUMEHEHHEM JIEKapCTBEHHBIX MpenapaToB. BpemHble mpuBBIYKH U (DAKTOPHI, paspyliaroniue
310pOoBbe (M30BITOUHOE TOTPEOJICHHE KUPHOM MHUILK, KypeHHUe, YHNOTpeOJeHHe aJKoros,
HapKOMaHUs).

XuMud B NOBCEIHEBHOH KM3HU

Kocmernueckue u mapdromepnoie cpenacta. beitoBas xumus. IloHsiTHE O NMOBEPXHOCTHO-
aKTHBHBIX BelllecTBaX. Moromue u yucTAmMe cpeacrBa. OrOenuBaromiue cpezacrta. [IpaBuia
O6e3omacHol paboOThl ¢ €IKUMH, FOPIOYMMHU M TOKCHYHBIMHM BeEIIECTBAMHU, CPEACTBAMH OBIT OBOU
XUMMUH.

IIurmeHnThl M Kpacku. [IpyHIMIBI OKpalIMBaHUS TKAHEH.

XHMHUA B CTPOUTEJILCTBE
['unc. U3Bects. Liement, 6eton. Kinen. [Ton6op onTuManbHBIX CTPOUTEIBHBIX MaTePHAIOB
B IIPAKTUYECKOMN NEATEIbHOCTH YEJI0BEKA.
XumMHud B CeJbCKOM X03AHCTBE
MuHepanbHble U opranuueckue ymoOpenus. CpenctBa 3amuThl pacteHui. Ilecturmas:
WHCEKTHIIH/IbI, TepOUIIIIBI M GYHTULUIBL. PernenaeHTsl.
Heoprannyeckue MmarepuaJbl

Crekno, ero Buabl. CHIMKAaTHas NPOMBIIUIEHHOCTb. TpaJUIIMOHHBIE M COBPEMEHHBIE
Kepamudeckne matepuanbl. CBepxmpoBopsiias kepamuka. [loHsTHe 0 KepmeTax, mMarepuajgax ¢
BBICOKOM TBEPJIOCTHIO.



XumMus B COBpeMEHHOM HayKe

Ocobennoctu coBpeMeHHOW Hayku. Ilpodeccus xumuka. MeTOMOTOTHS HAYYHOTO
ucciaenoBanus. MeTonbl HaydHOTro Mo3HaHUS B XUMUHU. CyOBEKT U OOBEKT HAYYHOTO MO3HAHUA.
[TocranoBka mpobsembl. COop wuHPoOpManuu U HakomieHue ¢akToB. [umoreza u ee
JKCIIEpUMEHTaJbHAsl MpoBepka. TeopeTmueckoe OOBSICHEHHE TOJYYEHHBIX pE3yJIbTaTOB.
Nupykuus u aenykuusa. DKCIEepUMEHTaldbHas NPOBEpKa MOJYYEHHBIX TEOPETUUYECKUX BBIBOJIOB C
LEJBI0 PAacCIpOCTPAHEHUs] UX Ha OoJiee MHUPOKUNA KPYr OOBEKTOB. X MMHUYECKUI aHAIU3, CUHTE3,
MOJICJIUPOBAaHUE XHWMHUYECKHX NPOLUECCOB M SBIEHUW Kak METOAa HAay4dyHOro IO3HAHHS.
Hanocrtpykrtypsl.

Jlemoncmpayuu. 1. [Tumessie kpacutenu. 2. Kpamenune tkaneit. 3. OrOenuBanue TkaHeu. 4.
Konnekuus cpeacts 3amuthl pacteHuil. 5. Kepamuueckue marepuanisl. 6. L[BeTHbIE cTEKIIA.
7. Ilpumepsl pabOTHI ¢ XUMHUUECKUMHU 0a3aMU JTaHHBIX.

Jlabopamopnwie onvtmel. 1. 3HaKOMCTBO ¢ MOIOIIMMHU cpencTtBamu. 2. Kieu. 3. 3HaKOMCTBO ¢
MUHEPATbHBIMH YIOOPESHHUSIMU U U3YUYCHHUE UX CBOUCTB.

Tunwt pacuemmuuvix 3a0au

1. HaxoxneHue MonexysisipHON (GopMysbl yrieBoaOpoJa MO €ro MJIOTHOCTU U MAacCOBOM

JI0JI€ AIIEMEHTOB, BXO/ISIINUX B €0 COCTaB WM 110 MPOIYKTaM CrOpaHUS.

2. Pacuersl MaccoBOil 1011 (Macchl) XUMUYECKOI'O COEMHEHUS B CMECH.

3. Pacuersl maccel (0ObeMa, KOJMYECTBAa BEILIECTBA) HNPOAYKTOB pEaKLUM, €CIH OAHO U3
BEIISCTB JaHO B U30BITKE (MMEET MPUMECH ).

4. Pacdersl MaccoBOW WM OOBEMHOW JOJIM BBIXOJIAa MPOAYKTA PEAKIUU OT TEOPCTUUCCKH
BO3MOYKHOTO.

5. Pacuersl TeruioBoro a¢dexra peakuu.

6. PacyeTsl 00b€MHBIX OTHOIIEHUH Ia30B IPU XUMUYECKUX PEAKIUAX.

7. Pacuerpl Mmacchl (0ObeMa, KOJMYECTBAa BEIIECTBA) MPOJAYKTA PEAKLUUHU, €CIU OJHO U3
BEIECTB JJaHO B BUJIE PacTBOpaA C OINpeIeJICHHOW MacCOBO /10J€il pacTBOPEHHOT O BEIIECTBA.

Temwl npakmuueckux pabom

1. CKopoCTh XUMHYECKUX peakinii. XHuMHUECKOE paBHOBECHE.
2. DKCIIEpUMEHTAJIBHOE PELICHUE 3a1a4 110 TeMe «I aJoreHs».
3. OKCIEpUMEHTAJIBHOE PEIICHUE 3a/1a4 110 TeME «XalIbKOT€HBI».
4. TlonydyeHue aMMHaKa U U3y4€HHUE €ro CBOMCTB.
5. OKCIIEpUMEHTAJIbHOE PEIICHHE 3a/1a4 10 TEME «DJIEMEHTHI IOArPYIIBI a30Ta.
6. DKclIepUMEHTaJIbHOE PEIIeHHE 3a/1a4 10 TeMe «MeTasibl TJIaBHbIX MOArPYII.
7. IlomyueHune MeqHOTO Kymnopoca.
8. DKclnepuMeHTaJIbHOE PelIeHHe 3a/1a4 1o TeMe «MeTaspl TOOOYHBIX MOATPYIID.
9. Ilomyuyenue conu Mopa.
10. M3roToBiieHHE MOJI€JIEH MOJIEKYJ OPTaHUYECKUX BEIIECTB.
11. IlonyyeHue 3THIIEHA U U3YYEHUE €TI0 CBOMCTB.
12. Ilonyuyenue OpomaTaHa.
13. IlonyuyeHue anerToHa.
14. Tlosy4eHHne yKCYCHOM KMCIOTHI.
15. CuHTE3 3TUIIaLeTaTa.
16. I'maponu3 kpaxmaina.
17. nentuduxanus opraHn4ecKux BELIeCTB.
18. Pacro3HaBaHMe niacTmace.



TemaTHuyeckoe JIAHMPOBAHUE

Ipeamer: Xumus. 10 kaace

Paznen Howmep Tema ypoka Koua-
YpPOKa BO
4acos
1 ATOMBI, MOJIEKYJIbl, BEIIECTBA 1
2 CTpOCHUE aToMa 1
3 ITepuonunueckun 3akoH u Ilepuonnyeckas 1
CHUCTEMa XMMHYECKUX 3j1eMeHTOoB [[. 1.
Mengeneena
4 XHUMHYecKas CBI3b 1
5 ATperaTHbIC COCTOSHUA 1
6 PacyeTsl 10 ypaBHEHUAM XMMHUYECKHX 1
Tema 1. Teopemuueckue peaKumu
- 7 [a30BbIC 3aKOHBI 1
OCHOGYL 3HAHUIL -
_ 17 wacog 8 Krnaccupukanus XuMHUECKUX pEeaKIUH 1
9 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1
peakiuu
10 Baxwnelmue ki1accel HEOPraHMYECKHUX 1
BEILECTB
11 Peakiiuu nonHoro oOMeHa 1
12 PactBopbl 1
13 1
Koutoniasie pacTBopsl
14 I Mapoan3 Ccojicu 1
15 KOMITJIEKCHBIE COCqUHCHUA 1
16 OOoO1maromee NOBTOPEHUE 110 TEME 1
«OCHOBBI XUMHU»
17 Kontpoabnas padora Ne 1 no teme 1
«OCHOBBI XUMHU»
18 IIpenMeT 1 3HaUEHUE OPTaHUYECKON XUMUHU 1
19 Pemienue 3agau Ha ycTaHOBJIeHHE QOPMYI 1
YIJI€BOJI0POJIOB
20 [TpuunHBl MHOTOOOpa3Ust OPraHUYECKUX 1
COEIMHEHUN
21 DIIEKTPOHHOE CTPOCHUE U XUMHYECKHE 1
CBSI3M aToMa yriepoja
22 CTpyKTypHas TeOpusi OpraHUUECKUX 1
COEIMHEHUI
Tema 2. 0cnoenbfe nonamus 3 CTpyKTypHAT H30MEPHA 1
Op2aHUYeCKOll XUMUU
P 13 24 IIpocTpaHCcTBEHHAas U30MepHUs 1
— 13 uacoe
25 DJIEKTPOHHBIE 3P (PEKTH B MOJIEKYIaxX 1
OPraHMYECKUX COCAUHEHUN
26 OcHOBHBIE KJIaCChl OPraHUYECKUX 1
COEIMHEHHUII.
['omonoruueckue psasl
27 HomeHkiiaTypa opraHM4eCcKux CO€JUHEHUN 1
28 OcobeHHOCTH U Ki1accupUuKanus 1
OpPraHMYeCKUX peakui
29 OKUCIHTETbHO-BOCCTAHOBHUTEIbHBIC 1
peaKklu B OPraHUYECKON XUMUHU
30 OO6oOmaroniee TOBTOPEHUE 1O TEME 1
«OCcHOBHBIE TOHATHS OPTaHUYECKOMN
XUMHUHU»
31 Anxanbel. CTpoeHME, HOMEHKIATYPa, 1
u3omepus, pu3nyeckue cCBONUCTBA




32-33 | XuMHYECKHE CBOWCTBA aJKaHOB 2
34 ITosydyeHue U IPUMEHEHUE AIKAHOB 1
35 [ukmoamkaHbI 1
36 Ankenpl. CTpoeHue, HOMEHKIIATYpa, 1
u3omepus, pu3nyeckue CBONUCTBA

37 IIpakTuyeckas padora Ne 1. 1
«/3rotoBiaeHue Mozieae MOJIEKYI
OPraHUYECKUX BELIECTBY

38-39 | XMMHYECKHE CBOMCTBA aJKEHOB 2
40 [TonyueHue u nIpUMEHEHHUE aJIKEHOB 1
41 IIpakTuueckasi padora Ne 2. «IlonyueHnue 1

Tema 3. yzjlegooopodbl O9THUJICHA U U3YUCHHUC €TO CBOUCTB»
— 26 wacoe 42 AJKAaINCHBI 1
43 [Tonumepusanusa. Kayuyk. Pe3una 1
44 Ankunel. CTpoeHHE, HOMEHKIIATY A, 1
n3omepus, pusnyeckue cBOMUCTBA

45 XUMHYECKHE CBOMCTBA aJIKUHOB 1

46 Ilomyyenne u mpuMEHEHNUE aIKHHOB 1

47 Pemenue 3a1a4 ¥ BBIIIOJHEHHE 1
yIpaxHEHUU
1o TeMaM «AJIKaHBI», « AJKCHEI»,
«AJKUHBI»

48 Apomatuueckue yriesogopoiabsl. CTpoeHue 1
OCH30JBHOTO KOJIbIIa, HOMEHKJIATYpa,
n3omMepusi, pusnveckue cBONCTBA

49 XUMHYECKHE CBOMCTBA OEH30J1a U €ro 1
rOMOJIOTOB

50 ITonyueHue U IpUMEHEHUE aPEHOB 1

51 IIpupoaHbIE HCTOYHUKHU YTJIE€BOIOPOI0B. 1
IlepBuuHas nepepaboTKa yrieBOJOPOIHOIO
ChIPbs

52 I'nybokas nepepadboTka HepTu. Kpekunr, 1
pUGbOPMHUHT

53 'eneTnueckas cBsI3b MEXAY pa3aU4YHbIMU 1
KJlaccaMU YIJI€BOJOPOAOB

54 ['anoreHonpou3BOIHBIE YIIIEBOAOPOIOB 1

55 O0o01aroee NOBTOPEHUE 110 TEME 1
«YTaeBOOPOIbI»

56 KonTpoabHas padora Ne 2 o teme 1
«YTIeBOOPOIBI»

57 CIUpTH 1
58-59 | XMMHYECKHE CBOMCTBA CIIUPTOB 2
60 IIpakTnyeckas padora Ne 3. «ITomyuenue 1
OpomdTaHa»

61 MHOTOATOMHBIE CIUPTHI 1

62 DeHombI 1

63 Pemienue 3a1a4 ¥ BEIIOJIHEHHUE 1
ynpaxHeHuil no teme «CnupTsl U PEHOIBI»

64 KapOoHunpHbBIE COETUHECHUS: 1
HOMEHKJIaTypa, U30MEpPHUs, peaKIuu

Tema 4. Kucnopoocooepicawjue [IPUCOCAMHCHMA —
opeanuueckue coeounenus — 65 XUMHYECKHE CBOMCTBA U METOABI MOJIyUe- 1
19 yacoe HUS KapOOHUIJIBHBIX COETUHEHUN

66 IIpakTnyeckas padora Ne 4. «Ilonyuenue 1
aleToHa»

67 KapOOHOBBIE KUCIOTHI 1

68 ITpakTnyeckas padora Ne 5. «Ilonyuenue 1
YKCYCHOH KMCIIOTBI U U3YYEHHUE €€
CBOMCTB»

69 O yHKLIMOHAJIBHBIE IPOU3BOJAHBIE 1
KapOOHOBBIX KUCJIOT

70 IIpakTuueckasi padora Ne 6. «Cunres 1
STHJIALIETATa

71 Muoroob6pa3ne KapOOHOBBIX KHCIIOT 1




72-73 | Pemenne 3aa4 u BBINOJIHEHHE 2
ynpaxHeHuM no teme «KapOboHoBbIE
KHCIJIOTBI»
74 O06ob6uaromuit ypok no teme «Kucmuo- 1
poacoaepxkalie opraHu4ecKue
COCIMHECHHUS»
75 KonTpoabnas padora Ne 3 o teme 1
«Kucnopoacoaepxkamiue opraHundeckue
COEIMHCHHUS»
76 AMUHBI 1
77 APOMATHICCKIUC aMUHBI 1
Tema 5. Azom- u 78 I'eTeponukiinyeckre COeAMHECHUS 1
cepocodepricanyue coeounenus 79 [IIECTHIICHABIC TETCPOMNKIIBI 1
— 5 uacos 80 O6o0maromee TOBTOPEHUE O TeMe «A30T- 1
U cepocojiepxKalie opranndeckue
BEIIESCTBA»
81 OO0mas xapakKTepUCTHUKA YIIeBOIOB 1
82 CrtpoeHue MOHOcaxapuaoB. JIMHelHbIE U 1
HUKJINYECKHE CTPYKTYPbI
83 XUMHYECKHE CBOMCTBA MOHOCAaXapHUa0B 1
84 Jlucaxapu bl 1
85 [Tomrcaxapuabl 1
86 IIpakTuyeckas pabora Ne 7. «I'uaponus 1
Kpaxmasa
87 PenieHue 3aauu BHINIOJTHEHUE YIIPaKHEHUN 1
0 TeMe «YTJIeBOJbI»
88 JRUPBI U Macia 1
Tema 6. Buonozuuecku
89 AMHHOKHCIIOTBI 1
aKmueHble eulecmaea 90 TTCTTTTTET 1
— 16 uacoes o1 BeTKH 1
92 CTpyKTypa HYKJICUHOBBIX KHCJIOT 1
93 buonornueckas poib HYKJI€MHOBBIX KHCIOT 1
94 IMpakTuueckas padora Ne 8. 1
«MneaTudukanus OpraHNISCKUX BEIISCTBY
95 O6o6mariiee TOBTOPEHHUE O TEMaM 1
«A3oTcoaepxamue U OMOTOTUUECKHU
AKTHBHBIC OPTaHUYECKHE BEIIECTBA»
96 KonTpoabsnas padora Ne 4 o teme 1
«A3oTconepxalue 1 OMOJIOTUUECKU aKTUB-
HBIC OPTAaHUYECKUE BEIISCTBAY
97 [Tonumepsl 1
08 [TOTUMEpPHBIC MaTepHabl 1
Tema 7. BvicokomoneKkynaphoie 99 IIpakTuuyeckas padora Ne 9. 1
coeounenusn «Pacmo3HaBaHue miIacTMacey
— 6 yacoe 100 IIpakTuueckas padoora Ne 10. 1
Pacno3znaBaHue BOJIOKOHY
101- | Pezeps 2

102




Ipeamer: Xumus. 11 kiaace

TemaTH4yeckoe NJIAHUPOBAHHE

Pa3pgen Howme Tema ypoka Kou-

p BO

YPOK yaco
a B
1 Kiaccudukanus npocTsiX BEIECTB. 1
Bonopon
2 [ aJIOTECHBI 1
3 XJI0p 1
4 Kucnopoanusle coeauHeHUs Xjaopa 1
5 Xnoposogopoa. ConsdgHas Kuciaora 1
6 ®To0p, OPOM, HOI U UX COCTUHEHUS 1
7 IIpakTueckas padora Ne 1. Pemenue 1
HKCIIEPUMEHTAIbHBIX 3a7a4 10 TEME
«["anmorensi»
8 XaJIbKOTEHBI 1
9 O30H — amnoTponHas MoauUKanus 1
KUCIIopoaa

10 | IIepokcun Bogopona U €ro IpoU3BOHbIE 1

11 Cepa 1

Tema 1. Hememannut B CepOBOAOpOA. CyTE QA 1
— 31 uac _

13 | CepHucrtslii ra3 1

14 CepHbIH aHTUAPUI U CEpHAs KUCIOTa 1

15 IIpakTHyeckas padora Ne 2. Pemenue 1
JKCIIEPUMEHTAJIBHBIX 3a7ja4 110 TeEMeE
«XaJIbKOTEHBI»

16 Pemenue 3an1a4 v BBINIOJIHEHUE 1
yHopaxHeHu’ mo TemMaM «l anoreHs» u
«XaJIbKOTEHBI»

17 | DnemMeHTH NOATrPYNIBI a30Ta 1

18 A30T 1

19 | AMMUAaK 4 COJM aMMOHUS 1

20 | HpakTuueckasi padora Ne 3. 1
«lTonyyenue aMMuaka u U3y4eHUE €ro
CBOWCTB»

21 UKCHOBI a30Ta 1

22 | A30THas KHCJIOTa U €€ COJTH 1




23 | Dochop 1
24 | ®ochopuselit anruapua U GochopHbie 1
KHCJIOTBI
o5 | IIpakTuueckas padora Ne 4. Pemienue 1
HSKCHEPUMEHTAIBHBIX 33/1a4 MO TeMe
«DIeMEeHTHI MOATPYIIIBI a30Ta»
26 yriaepon 1
27 | COCOMHCHAA yriiepojia 1
28 KpeMHHNH 1
59 | COCIMHCHWS KPEMHWS 1
30 | OOoOwmarouiee NOBTOPEHUE IO TEME 1
«Hemeramnb»
31 | KontpoabHas padora Ne 1 o Teme 1
«HemeTannsi»
32 | CpoiicTBa U METOJbI OJTYUYCHUS] METAIIIOB 1
Tema 2. Obwue ceoiicmea 33 CnnaBsl 1
Memannoe — 2 uaca
34 | O6mas xapaKTepHCTUKA IIEIOYHBIX 1
METaJIoOB
35 HaTtpun u Kajiauu 1
36 CoenMHEHHS HATPUS M KIS 1
37 | ObOmas xapakTepucTHKa 3J1EMEHTOB 1
Tema 3. Memannwt 21a8HbIX riaaBHoOM nmoarpynimsl II rpynist
noozpynn 38 Maruuy u ero coeJMHEHHUs 1
— 11 uacos 39 Kanpnuii 1 ero coetuHEHU 1
40 | XKecTKOCTH BOJIBI U CIIOCOOBI €€ 1
yCTpaHEHUs
41 | ANfOMUHHUI — XUMUYECKUH DJIEMEHT U 1
MPOCTOE BEIIECTBO
42 COCAMHCHIS aFOMAHIS 1
43 Pemenue 3a/1a4 U BHINOJIHEHHE 1
yIpaXxHEHUU 1o Teme «MeTtaabl
TJIaBHBIX TOATPYIII
44 ITpakTnueckas padora Ne 5. Pemenue 1
HSKCHEPUMEHTAJIBHBIX 33/1a4 MO TeMe
«MeTanpl r1aBHBIX MOATPYII»
45 | OOmras xapakKTepUCTUKA ITEPEXOTHBIX 1
MEeTaJIoB
46 | Xpom 1
47 | CoenuHeHus xpoma 1
48 | Mapranerg 1
49 | XKene3o kak XMMUUYECKHIl 2JIEMEHT 1

Tema 4. Memannvt nooounwvix




noozpynn 50 | XKenezo — mpocToe BemecTBO 1
— 17 yacoe 51 CoCeauHCHUS KEJIe3a 1
52 | Mens 1
53 IIpakTH4yeckas padora Ne 6. 1
«Ilonyuenue megHOr0 Kymnopoca.
[TonyueHue )Kene3HOoro Kynopoca
54 Cepeopo 1
55 30JI0TO 1
56 Hunak 1
57 Pemenue 3a1a4 1 BBIIOJIHEHHE 1
yHOpaXHEHUW Mo TeMme «MeTaibl
0OOYHBIX MOATPYIII»
58 IIpakTH4yeckas padora Ne 7. Pemenue 1
SKCHEPUMEHTAJIBHBIX 33a/a4 10 TeMe
«MeTanapl 1000YHBIX TOAIPYIII»
59 IIpakTuueckas padora Ne 8. 1
«Ilonyuenue conu Mopa»
60 O0o01maroniee NOBTOPEHUE 110 TEME 1
«MeTtamisl»
61 | KouTrpoubHas padora Ne 2 o treme 1
«Meranibl»
62 | Sapo atoma. SlnepHbIe peaKuu 1
63-64 | DJIEKTPOHHbIE KOH(UTYpAaLlMd aTOMOB 2
65 KoBasneHTHas CBA3b U CTPOEHUE MOJIEKYII 1
Tema 5. Cmpoeﬂue seuecmea 66 Honnas cBs3b. CTpOGHI/Ie HOHHBIX 1
KPHUCTAJIJIOB
— 8 yacos 67 Merannnueckas cBA3b. Kpucrtamnnueckue 1
peLIeTKH MEeTalloB
68 MexMoeKynsipHble B3aUMOIEHCTBUS 1
69 O0oOmaromee NOBTOPEHUE IO TEME 1
«CTpoeHue BemecTBa»
70 TennoBsle APPEKTHI XUMHUUIECKHUX 1
peaxkuuit
71 3aKoOH I ecca 1
72 Dueprus ['ub06ca u kputepun 1
CaMOIPOU3BOJIBHOCTH XUMUYECKHUX
peakiui
73-74 | Pemenue 3anau no teme «Xumuueckas 2
TEPMOJIUHAMHUKA»
75 | CKOpOCTh XUMHYECKON peaknuu. 3aKoH 1
JEMCTBYIOLIUX MacC
Tema 6. Teopemuueckoe 76 3aBUCUMOCTb CKOPOCTH PEAKI[UU OT 1
TeMIepaTyphl
OnuUcCanHue Xumu4ecKkux
N 77 Karanuz. Karanuszatopsl 1
peaxkyuit — 17 yacos
78 XuMuueckoe paBHoBecue. KoHcTaHTa 1
paBHOBeCHS
79 ITpunuun Jle Ilarense 1
80 | IIpakTuyeckas pagora Ne 9. «CkopocThb 1

XUMHUYECKUX peakUuid. XUMHUYECKOE
paBHOBECHE




81 ITOHHOE IPOM3BEEHUE BOJEI. 1
Bonoponnelii moka3aTtenb
82 XUMHYECKOE paBHOBECHE B pacTBOpax 1
83-84 | XuMHYECKHE UCTOYHUKH TOKA. 2
DJeKTpoau3
g5 | OboOmaromee NOBTOPEHUE 110 TEME 1
«TeopeTnueckue OCHOBBI XUMHUU
HTPOJIbHASA Ta Ne 3 o Tem
86 | Kontpo asi padora Ne 3 e 1
«TeopeTnueckue OCHOBBI XUMHUH)
ay4HbIC IPUHIHUIIBI OpPTaHU3aIUN
87 Hay 1
XHMHUYECKOTO IPOU3BOACTBA
88 [Tpou3BOACTBO CEPHOUN KUCIIOTHI 1
Tema 7. Xumuueckas g9 | !IPOM3BOJCTBO aMMHaKa 1
mexnonozus — 5 uacos 90 I[TPON3BOACTBO Uyr'yHa. IIpOU3BOACTBO 1
craimu
91 [IpombllLIEHHBIA OPraHUYECKUN CUHTE3 1
92 XUMHUA TUITH 1
93 | JICKapCTBEHHEIE CPEACTBA 1
Tema 8. Xumus 6 94 | KocmeTnueckue u nappromMepHbIe 1
noeceonesnoul Hcusnu — 4 cpeactsa
95 | beiToBas xuMusA 1
yaca
96 | XuMHs B CTPOUTEIHCTBE 1
Tema 9. Xumus na cnysncoe 97 | X¥UMUs B CEIbCKOM XO034ICTBE 1
obwecmea — 3 uaca 9g | HICOPTaHMaeCKIC MaTCPHabI 1
99 MeTo010THS HAYYHOTO UCCIEIOBAHUS 1
100 | McTounuku xumuueckou uHdopmauuu 1
Tema 10. Xumus 101 | Obobmaromee noBTopeHue 3a kype 11 1
- Kjacca
coepemeHHoll HayKe — 4 uaca
102 | Konrpoabnasi pa6ora Ne 4. «torosas 1

KOHTpOJIbHas paboTta




