[TpunoxeHne K OCHOBHOW 00pa30BaTEIbHON IIPOTpaMme
cpenHero oomiero o0pa3oBaHus, yTBEPKACHHOM
npuka3oM 1o MKOVY «Cpennsis mkomna Ne3»

o1 30.08.2022 r. Ne122-O/]

Pa6ouas nporpamma
no yuyeOHOMY npeaMeTy « XUMHUM»
10-11 knaccsl
Yray0JaEéHHbBIH YPOBeHb

MNOSICHUTEJIbHAS 3ATIMCKA

Pabouast mporpamma 1Mo XMMHH Ha YpPOBHE CpPEIHETO OOIIero oOpa3oBaHHs PACKpPHIBACT COACPIKaHUE OOYUCHHS
xumud yyamuxcs 10-11 kimaccoB 001eo0pa3oBaTeIbHBIX OpraHu3aluil Ha yriy0oieHHOM ypoBHe. IIporpaMma cocraBiieHa
Ha ocHOBe DYHIaMEHTAJIBHOTO Apa COIEpIKaHHS OOMero oOpa3oBaHus, TPeOOBAHHHA K pe3ylIbTaTaM OCBOCHHS OCHOBHOW
oOpazoBaresbHOI TpOrpaMMBbl CpefHero obmiero oOpazoBaHUs, INpeACTaBICHHBIX B (DeaepanbHOM ToCylapCTBEHHOM
00pa30BaTENEHOM CTaHOAPTE CPEeNHEero oO0Iero oOpa3oBaHMS, MPUMEPHON NPOrpaMMBI MO XHMHH CPEIHEro OOIIero
00pazoBaHus, OCHOBHOI 00pa30BaTeIbHON ITporpaMMoii cpeanero odmmero oodpasosanust MKOY «Cpenusis mikosa Ne3» .
CyxuHHUYH.

Copeprkanue 00y4eHHUs] peaTn30BaHO B YUeOHHKAaX XHMUH, BHITYIICHHBIX W3MaTeabcTBOM «Jlpodar»: B.B. Epemun,
H.E. Ky3pmenko, B.I. Tepenun, A.A. JIpo3nos, B.B. JIyaun. — 9-¢ u3n., crepeotun. — M.: JIpoda, 2022. — 446 c.

Hacrosmas nporpamMMa peanusyeT o0IIue e CpeaHero odmero oopa3oBaHus, aBTOPCKUE HICH Pa3BUBAIOMIETO,
COBPEMEHHOTO, Hay4HO OOOCHOBAaHHOIO Kypca XWMHH, BHYTPHIIPEIMETHBIE W MEXKIpeIMeTHble cBs3u. [Iporpamma
IpexycMaTpuBaeT GOPMHUPOBAHUE YHHUBEPCAIBHBIX y4eOHBIX ACHCTBHM YYAaIMXCS, MO3BOJISIET OCYIIECTBIATH CHCTEMHO-
JIeSITEIbHOCTHBIA M PAKTUKO-OPUEHTHPOBAHHBIN IT0AX0/1bI B 00y4ECHUH.

OBLIASI XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMUS»

Bknao yueonozo npeomema «Xumusay ¢ docmudicenue yeneil cpeonezo oouyezo 00pa3o6anus

Cpennee oOriee 00pa3oBaHHEe — TPEThs, 3aKIFOUUTENbHAs CTYIICHb 00Iero oopasoBanus. OMHOW U3 BaXKHEHIINX
3amad dTOTO JTama SBISIETCS IOATOTOBKA YYAIIUXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BEIOOPY JKM3HEHHOTO U
poEeCCHOHANBHOTO ITyTH. Y4aliuecs OJDKHBI HAyYUTHCS CaMOCTOSITEIBHO CTAaBHTh LEJU W OMNPEIETATh IyTH HX
JIOCTHIKCHUS, UCIOJIB30BATh MPHOOPETEHHBIH B IIKOJIE ONBIT JESATEIHHOCTH B PEANbHOW JKHM3HHM, 32 PaMKaMH Y4eOHOTO
mporiecca.

I'nasnvie yenu cpeonezo oougezo oopasosanusn

1. ®opMupoBaHUE LEIOCTHOTO TPENCTABICHHUS O MHPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHHIX, YMCHUSAX U
crocobax AeATeIbHOCTH.

2. [Iprobperenue onbITa pa3HOOOPAa3HOH NESATEIBHOCTH, ONBITA TIO3HAHUS U CAMOTIO3HAHHS.

3. TloaroroBka K OCYLIECTBICHHIO OCO3HAHHOTO BBIOOpa HMHAMBUAYaIBHOW 00pa3oBarTelbHONM — HMIM
npoeCCHOHAIBHON TPaeKTOPUH. BOJIBINOI BKIIaA B JOCTHKCHHE TJIABHBIX IICJICH CpeaHero o0Iero oopa3oBaHus BHOCHT
N3y4eHUE XUMHH, KOTOPOE MPU3BaHO 00ECTICUNTh:

— (hopMHUpPOBAHNE CHCTEMBI XUMIUECKIX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOI KapTHHBI MHPA;

— Pa3BUTUC JTUYHOCTHU 06y11a}0m1/1xcst, HUX UHTCIUICKTYAJIbHOC U HPAaBCTBECHHOC COBEPIICHCTBOBAHUC, (bOpMI/IpOBaHI/Ie
Y HUX TYMaHUCTHYECKUX OTHOIIECHUH M HKOJIOTHYECKH 11eJIeCO00Pa3HOTO MTOBE/ICHUS B OBITY U TPYIOBOI NEATEILHOCTH;

—BBIPAa0OTKY y oOOy4arommuxcs TOHUMAaHUS OOMICCTBEHHOW TIOTPEOHOCTH B pa3BUTHM XHMHUH, a TaKke
(hopMUpOBaHUE Y HUX OTHOIICHHUS K XUMHH KaK BO3MOYKHOM 00J1acTH OyayIei MpakTHIeCKOM AeATeIbHOCTH;

— opMupoBaHe yMEHHUIT 6€30MacHOT0 0OpaIEHHs C BEIIECTBAMH, MCIIOIb3YEMbIMHU B ITOBCETHEBHOW JKU3HHU.

Lenu uzyuenus xumuu 6 cpeoneil uiKoie

1. ®opmupoBaHue yMEHHsI BUAETh W IOHMMATh IIEHHOCTH 00pa3oBaHMs, 3HAYMMOCTb XMMHUYECKOTO 3HAHMS IS
Ka)XKJIOT'0 YeJIOBEKa, HE3aBUCUMO OT ero mpo(ecCHOHaNbHOM eITeIbHOCTH.

2. ®opMupoBaHHE YMEHHUS pa3Nu4aTh (DAKTHI M OLICHKH, CPAaBHUBATh OICHOYHBIC BBIBOIBI, BUICTH HX CBI3b C
KPUTEpUSIMH OLIGHOK W CBSI3b KPUTEPHUEB C ONPENENICHHOW CHUCTEMOH LieHHOCTeH, (opMyaupoBaTh MU OOOCHOBBIBATH
COOCTBEHHYO MTO3HUIIHIO.

3. ®opMupoBaHME IIEJIOCTHOTO TMPEACTABICHUS O MHpPE M PpOJIM XUMHH B CO3JaHMHM COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTWHBI MHpPa; YMEHHA OOBICHATH OOBEKTHI M TIPOIECCH OKPYXKAIOIMEH MeHCTBUTENFHOCTH
(IpUpOAHOH, COMANIBHOM, KYJIBTYPHO!, TEXHUUECKOI Cpebl), NCIIOJIB3Ys Ul ATOTO XUMHUYECKNE 3HAHMS.

4. TIpnoGpeTeHne ombITa pa3HOOOPA3HOW IEATENBHOCTH, OIBITA TIO3HAHUS M CaMOIIO3HAHMUS; KITFOUEBBIX HABHIKOB,
MMEIOMNAX YHHUBEPCATbHOE 3HAYCHHE IS PA3UYHBIX BHUIOB JCATEIHHOCTH (HABBIKOB pEIICHHUS MPOOIeM, HPUHSATHS
peleHuit, novcka, aHanu3a U 00pabOTKH HMH(OpMalWU, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB HM3MEPEHHH, HaBBIKOB
COTPYAHUYECTBA, HABBIKOB 0E30I1aCHOTO OOpAIEHHsI C BEIIECTBAMH B TIOBCEHEBHOM KHU3HH).

Ocobennocmu cooeporcanus 00yuenus Xumuu ¢ cpeoHell uiKoae

B cucreme cpemnero o6miero o0pazoBaHHS XUMHIO OTHOCSAT K IpeAMeTHOH obmactu «EcTecTBeHHBIE HAyKm».
OcobeHHOCTH coziepKaHusl OOy4eHHsI XMMHUHM B CpelHEeH IIKoyie OOYCIOBJIEHBI Crelu(uKod XMMHUU KaKk HayKH M
IIOCTABJICHHBIMHU 3a/la4aMU.

OcHOo6HBIMU NPODIEMAMU XUMUYL ACTAIOMCA

—M3y4eHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCHMOCTH MX CBOHCTB OT CTPOCHHS;

— TIOJTydEeHHUE BEIIECTB C 33JaHHBIMH CBOHCTBAMH;



—HUCCJIEJOBAaHUE 3aKOHOMEPHOCTEH XUMHUYECKUX pPEaKUUil M Iyred yNpaBiCHUS UMU B LEIAX IOIY4CHHUS
HEOOXOMMBIX YEIOBEKY BEIIECTB, MaTepUalloB, SHEPTUH.

[ToaToMy B mporpamMme Mo XUMHUH HAIIIN OTPAKEHUE OCHOBHbIE CO0EPIHCAMENbHbIE TUHUU.

— «BEILECTBO» — 3HAHMS O COCTaBE M CTPOCHUH BEIECTB, UX BAXKHEHIINX (PU3UUECKUX U XUMHUYECKHUX CBOMCTBAX,
OMOJIOTHYECKOM JEHCTBUU;

— «XUMHYCCKasd pCaKUus» — 3HAHUA 00 YCIIOBUAX, B KOTOPBIX MPOABIAIOTCA XUMHUYCCKUC CBOMCTBA BCIICCTB,
criocobax yOopaBJICHUSI XUMUYCCKUMHU IPOLIECCAaMU;
— KIIPUMCHCHUE BEUICCTB» — 3HAHUSA U OIBIT HpaKTH‘ICCKOﬁ ACATCIIBHOCTH C BEHIECTBAMH, KOTOPBIE HanboJjee

YacTO YNOTPEOJISIIOTCS B NMOBCEJHEBHOM JKM3HH, LIMPOKO HCIOJIB3YIOTCS B IPOMBILIUIEHHOCTH, CEILCKOM XO3SHCTBE, Ha
TPaHCIIOPTE;

—«I3BIK XHMHH» — CHCTEMa BaXXHEWIIUX IIOHATUH XUMHUH H TEPMHUHOB, B KOTOPBIX OHH OIIMCBIBAIOTCA,
HOMEHKJIaTypa HEOPraHWYECKUX M OPraHWYeCKHX BEIEeCTB, T. €. UX Ha3BaHUs (B TOM YHCIIE U TPHUBHAIIBHBIE), XAMUIECKHUE
(dbopMyNbl U ypaBHEHHS, a TaKKe IMpaBmia MEPeBoJa WHPOPMAIIMU C POJHOIO HIIM PYCCKOTO SI3bIKA HA SI3BIK XMMHUHU H
obpatHo.

B pesymbrare um3ydeHus ydeOHOTO mpenmera «XHMUS» BBITYCKHHK CpeIHEH MHIKOJBI OCBOUT COJICp)KaHHE,
crocobcTBytomee (pOopMHUPOBAHHUIO TO3HABATEIHHOM, HPABCTBEHHONW M 3CTETHYECKOW KYIBTYPHI. YUamuiics OBJajeeT
CHUCTEMOH XMUMHYECKHMX 3HAaHMH — TIOHATHSIMH, 3aKOHAMH, TEOPHSIMH U S3BIKOM HAayKH KaK KOMIIOHEHTaMH
€CTECTBEHHOHAYYHO!H KapTHHBI Mupa. Bce 3T0 mo3BoiuT eMy cOpMHUpPOBATh HA OCHOBE CHUCTEMbI MOJYYCHHBIX 3HAHUM
HaydYHOE MHPOBO33pEHHE KakK (DyHIaMEHT IEHHOCTHOTO, HPAaBCTBEHHOTO OTHOLICHUS K IPHUPOJE, OKPYXKAIOIMIEMY MHDY,
CBOEH JKM3HHM U 3JI0POBBIO, OCO3HATH POJb XMMHUYECKON HAayKH B IO3HAHWUM M NPeoOpa3oBaHMU OKPYKAIOIIEro MHUpa,
BEIPabOTaTh OTHOIICHHUE K XUMHH KaK BO3MOKHOH o0acTu Oynyieil coOCTBEHHOM MPaKTHYECKON TeSITeTFHOCTH.

YcBoeHue coziepkanus yueOHOTro npeamera « XUMHUs» 00eceulT BBITYCKHUKY BO3MOKHOCTh COBEpIIEHCTBOBATH U
pa3BUBaTh II03HABATEIbHbIE BO3MOXKHOCTH, YMEHHE YIPABIATH COOCTBEHHOH IO3HABATEIBbHOW JEATEIHHOCTHIO;
MHTEIUICKTyaIbHBIE M Pe(UIEKCHBHBIE CIIOCOOHOCTH; IPUMEHITH OCHOBHBIC HHTEIJICKTyaJIbHBIC OIEpalliH, TaKWe Kak
(dbopMyaHpoBaHHE THUIIOTE3, aHAIM3 M CUHTE3, CpaBHEHHE, O0O0OIIeHHe, CHCTeMAaTH3alus, BbISBICHUE MPUYMHHO-
CJICZICTBEHHBIX CBSI3€H AJIsI N3YUCHNUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI; CIOIb30BaATh Pa3IMUHbIC HCTOYHUKHI JIIS
TOJIyYeHHs] XMMHUYECKON HMH(OPMAaIMK; CaMOCTOATENIFHO IUIAHUPOBATh M OPraHU30BBIBATH y4eOHO-IIO3HABATEIbHYIO
JIEATENILHOCTD; Pa3BUBATh UCCIECAOBATENbCKIE, KOMMYHUKATHBHBIEC 1 HH(POPMAMOHHBIE yMCHHS.

OcoOeHHOCTH CTPYKTYPHI M JIOTMKH IOCTPOEHHS Kypca XMMHHM HAllUIM CBOE OTPaKEHHWE B Y4eOHUKax JIMHUH,
KOTOpBIE OTIMYAIOTCSI OT aHATOTUYHBIX COYETAaHWEM HAyYHOH CTPOTOCTH HM3JIOKCHHUS U IIUPOKOI HampaBIEHHOCTHIO HA
IIPUMEHEHHE XUMHYECKUX 3HaHUI B TIOBCEJHEBHOMN >KM3HM M B XKM3HU oOmIecTBa. B yueOHMKax peanusyercs cucmemuo-
OdeamenbHocmublll n100xo0, nexamuidi B ocHoBe PI'OC. DTOT HOAXOJ OPHEHTHUPOBAH HAa KOHKPETHBIE pE3yIbTaThI
00pazoBaHus, KaK CHCTEMOOOpPa3yomKii KOMIIOHEHT CTaHIAPTA, T/Ie Pa3BUTHE JIUIHOCTH yYaIlerocsi Ha OCHOBE YCBOCHUS
YHUBEPCAJIBbHBIX Y4eOHBIX JIEHCTBUIL, IO3HAHUS U OCBOCHHS MHUPA COCTABIISET LeJIb U OCHOBHOI pe3ylibTaT 00pa3oBaHusI.

Wzyuenne xumrmm B 10 m 11 kmaccax mocTpoeHo mo imHEHHOH cxeme. B 10 kjacce m3maraercs MaTepuai
OopraHuyeckoil xumuu, a B 11 xiacce — HeopraHndeckas XHUMHs, OOIIasi XUMHUs, XUMH4eckas: TexHonorus. [locinennue
rmaBel yueOHMKa 11 Kimacca 3HAKOMST IIKOJBHUKOB C MPUMEHEHHEM XHUMHH B OKPYXKAIOIIEH »XWU3HU M Ha CIy)KOe
o01ecTBy.

CucTeMaTHYeCKUil Kypc opraHudeckoil Xxumuu B 10 Kitacce mpeaBapseT pa3jell, HalpaBleHHBIH Ha 0000IICHHE U
MIOBTOPEHHUE IOJIYYCHHBIX B OCHOBHOM IIKOJIC 3HAHUH. B HEM Takxke HaioTcs Te cBeAEHHS W3 OOIIeil M HeopraHMYecKOH
XUMHHU, KOTOPBIC HeO6XO}II/IMBI JJIA U3YyUYCHUSA OpFaHI/I‘-IeCKOﬁ XUMHHU, HO HC BOLIJIU B IIPOTpaMMy OCHOBHOM IIIKOJIBI. Kpr
OpPraHUYECKOM XMMHHM MOCTPOCH TPaauIuOHHO. OH HAYWHAETCS C OCHOBHBIX TOHITHA OPTaHWMYECKOW XHMHH, 3aTeM
U3JIaraeTcsd CTPYKTypHas Teopus OPraHMYeCKHUX COEAMHEHHH, pacCMaTpHUBAETCsl HMX 3IEKTpOHHOe cTpoeHue. llotom
N3Y4al0TCs BaKHEHIINE KIIACCHl OPraHMYECKUX COCIMHEHHN: YIIIEBOJOPOABI, KHCIOPOCOAEPKAIINE COEANHEHUS, a30T- U
cepocoaepxamye coequHeHus. CHCcTeMaTHYeCKOe H3/I0°KEHUE CTPOSHHS] U CBOMCTB OPraHUYECKUX COETUHEHUN MO3BONISET
nepeﬁTM K 6I/IOJ'[0FI/I‘ICCKI/I AKTUBHBIM BCIICCTBAM — YIJICBOJaM, JKHUpaMm, OenxkamM H HYKJICMUHOBBIM KHCJIOTaM.
3akaHUYMBaETCs KypC OpPraHUYECKON XMMHUH PACCKa30M O MOJMMEpax M UX HCIOJIb30BAaHUH B OBITY U B TEXHHUKE.

Marepuan no HeopraHumdeckoil xumuu B 11 Kiacce u3ydaercss B cienyrouieil mocinemoBaTenbHoCTH. CHauana
pPacCMOTpPEHBI 3IIEMEHThI-HEMETAUIbl, 3aTeM 3JIEMEHThI-METAIUIbl. V3ydeHne 3/1eMEeHTOB-METAJUIOB IpeABapseT pasfed,
CHCTEeMaTH3UPYIOIMIA OO0IMe CBOMCTBA METAUIOB — BJIEMEHTOB U IIPOCTHIX BEIIECTB, & TAKXKE PACCKa3bIBAIOMINN O
crutaBax. PaccmoTpenne oOmielt XMMHM HAYWHACTCS CO CTPOCHHUS aToMa M XHMHYECKO# cBsa3u. Ha ocHOBe MoJTydeHHBIX
3HAaHUHI IIKOJIbHUKU 3HAKOMSTCS CO CTPOEHHEM BEIECTBA, U3Y4alOT PA3IUYHBIE BHUJbl XUMHUYECKOH CBSA3M, BKIIOYAs
MEKMOJIEKY/ISIPHbIE, X OCHOBHBIC TUIBI KPHUCTAUIMYECKUX DEIIETOK IPOCTBIX BEIECTB M MOHHBIX COEAMHEHUH. 3arem
ClIelyeT MaTepuall, PacCcKas3bIBAIOIIMKA O 3aKOHOMEPHOCTSAX IPOTEKAaHWS XUMHUYECKHMX pPEaKIUH. 37ech COYETAIoTCs
CBCJICHHUA U3 XUMHUYCCKOM TCPMOJMHAMUKNA U XUMHYECKOH KUHCTUKHU, TMO3BOJIAIOHNIUEC MMOHATH, NOYEMY U KaK IMPOTECKAIOT
xumudeckne peakiun. Crenyromas TeMa Kypca WUTIOCTPUPYET NMPUMEHEHHE IOJTyIeHHBIX 3HaHHH O 3aKOHOMEPHOCTSIX
MIPOTEKaHU XMMHUUYECKHX peakuuil Ha mpakThke. Pedp uaeT o pa3muuHbIX THIAX XMMHUYECKHX MPOM3BOACTB. OOCyxas
oOmue MPUHLUIBI XUMUYECKOW TEXHOJOTMH M paccMaTpuBas KOHKPETHBIE MPOM3BOJACTBA, aBTOPHI HE 3a0BIBAIOT MU O
npodieMe OXpaHbl OKpY)KalOIIeH Cpeabl, 3HAKOMST IIKOJbHUKOB C HOBBIM IIOJXOJOM B IIPAKTUYECKOM IIPHUMEHEHHH
XUMHUYECKHUX 3HAHUM — «3€JeHOW» XUMHUEH. M3yueHne NIKOJIBHOTO Kypca XUMHUHU 3aBEPIIAETCs pacCKa3oM O NPUMEHEHUU
XAMHUYECKAX 3HAHUH B Pa3NIMUHBIX OOJIACTAX HAYKH M TEXHUKH. ABTOPCKHI KOJJIEKTHB MOCTapaiIcs MOKa3aTh BaKHOCTh
MOJIYYSHHBIX 3HAaHUW ¥ B IOBCEAHEBHOM KHU3HU. ABTOPBI CTPEMSTCSI IPUBUTD y4aIIUMCS OEpPEeXKHOE OTHOLIEHUE K IPUPOIE
U K OKPY)XaIoIeMy MUpY, CHOPMUPOBATh XUMHUYIECKHH B3IJISAA Ha BCE, YTO MX OKPYXAeT, — OT MPOAYKTOB NMUTAHHS 10
MaTepHaIIOB IS JKMBOIIMCH U CKYJIBITYPBHIL.



Meromuuecknii anmapar y4eOHMKOB BKJIIOYaeT HMHCTPYMEHTApHH, OOECIEUMBAIOIIMA HE TOJIBKO OBIIAJICHHE
MIPEAMETHBIMU 3HAHMSAMH M YMEHUSIMH, HO M JIMYHOCTHOE pa3BHTHE ydamuxcs. OH momoraeT (GopMHpOBaTh MHTEPEC K
HayKe, YyBCTBO T'OPJIOCTH 32 OTEUECTBEHHYIO HAyKy, 3HAKOMHT C BKJIQJIOM POCCHHCKHX YYEHBIX B Pa3BHTHE XHUMHH,
CITOCOOCTBYET YCBOCHHIO HOBBIX 3HAHUH, MOUCKY U TlepepaboTKe HOBOM WH(OPMAIIUH.

BaxxHas pomb OTBOAWTCS [IEMOHCTPAIIOHHBIM OTBITAM, JIAOOPAaTOPHBIM M MPAKTHYECKUM paboTaM, KOTOpHIC
XapaKTCPpU3YIOT OKCIICPUMCHTAIbHBIC ACIICKThl XWUMWUH W pPa3dBUBAIOT IMPAKTUYCCKUC HABBIKKW Y4YalllUuXCs. B KOHIIC
Yy4eOHHKOB IPUBOANTCS CIIPABOYHBII MaTepHall.

Bomnpocsl, 3amauu u 3agaHusi, NPeJIOKEHHbIE U 3aKpPEIUICHHs 3HAHUHM B KOHIIE Ka)XJ0ro naparpada, sSBISIOTCS
Pa3sHOYPOBHEBBIMH, B TOM 4YHCJIE IPOOIEMHBIMU U METAIpPEIMETHBIMH, PACCUUTAHBl HA aKTUBHYIO POJb Ydalllerocs, Ha
penieHne TpoOJieM B peaTbHBIX JKU3HEHHBIX cuTyanusx. Oco0oe BHUMaHHE YIENSeTCS OpraHW3alud IPOEKTHOMH
JACATCIBbHOCTH IIKOJIBHUKOB U HpI/IO6peTeHI/IIO OIIbITAa Y4acCTHs B TUCKYCCHUAX.

MECTO YYEBHOI'O ITPEJIMETA «XUMMWsI» B YYEBHOM IIJIAHE

B yueOHOM miiaHe cpenHel MIKOJBI y4eOHBIH TpeaMeT «XHMHs» BKIIOYEH B paszzell «EcTecTBeHHBbIE HAayK».
[Iporpamma ydeOHOTO TIpeaMeTa «XUMUS) IS cpemHero oOmero oopa3oBaHUs Ha yriyOIEeHHOM ypOBHE paccuWTaHa Ha
105 41 (3 u B Henemto, 210 4 3a Ba ros1a 0Oy4eHUs).

TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

denepanbHBId TOCYAAPCTBEHHBIH 00pa30BaTENBHBIM CTAaHIAPT CpeIHEro oOIero oOpa3oBaHMS YCTaHABIHMBACT
crepyole TpeOOBaHUs K Pe3y/ibTaTaM OCBOSHHS 00YYarOIMMHUCS OCHOBHOM 00pa30BaTeIbHON IIPOrPaMMBI:

® K JIHYHOCTHBIM Pe3yJIbTATAM OCBOCHHS OCHOBHON 00pa30BaTeIbHOI NPOrpaMMbI:

1) BociMTaHWE POCCHIICKON TPaKTAHCKON HICHTUYHOCTH, MATPHOTH3MA, YBaXKEHHSI K CBOEMY HapoJy, YyBCTBO
OTBETCTBEHHOCTH niepesi PoanHoi, ropiocty 3a cBoii kpai, cBoto PopnHy, nponuioe u HacTosilee MHOTOHAIIMOHAIEHOTO
Hapoaa Poccun, yBaxxeHHne K TOCYyZapCTBEHHBIM CUMBOJIaM (Tep0, diar, rTuMH);

2) ¢opmupoBaHHME TPaXKIAaHCKOHM MO3MLIMK KaK aKTUBHOTO M OTBETCTBEHHOTO 4WIEHa POCCHHCKOTO OOIIEecTBa,
OCO3HAIOUIEr0 CBOM KOHCTUTYIMOHHBIE IIpaBa U OO0S3aHHOCTH, YBa)KAIOIIErO 3aKOH W IPaBOIOPSIOK, 00JIaaroiiero
YYBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO NPUHUMAIOIIETO TPAAWIMOHHBIC HAIMOHAIBHBIC U 00IIeYeIOBeYeCKIe
T'YMaHUCTHUYECKHE M JEMOKPATHYECKHE [IEHHOCTH;

3) TOTOBHOCTS K cIykeHnt0 OTedecTBy, ero 3amunTe;

4) chopMHPOBaHHOCTH MHMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pAa3BUTUS HayKH |
0OIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA JMalore KyiabTyp, a TAaKXKe Pa3lIn4HbIX ()OpM OOIIECTBEHHOIO CO3HAHMS,
OCO3HaHHE CBOET0 MECTa B MOIUKYIBTYPHOM MHPE;

5) cpOpPMHUPOBAHHOCTh OCHOB CaMOPa3BUTHS W CAMOBOCIIMTaHUSI B COOTBETCTBHM C OOIIEUETOBEYECKUMHU
LCHHOCTSIMA M HWACaJaMH TPaXKIAHCKOTO OOINECTBAa; TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITENBHOH, TBOPYECKOHW H
OTBETCTBECHHOM JACATCIBHOCTU,

6) TonepaHTHOE CO3HAHHE M IOBEACHHE B MOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH AWAJIOT C
JIPYTHMHU JIIOABMHU, JOCTUTaTh B HEM B3aHMMOIIOHUMaHHSI, HAXOIUThH OOIIHE e U COTPYJHUYATH JUISl KX JOCTHKECHHUS;

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHHUKAMHM, JIETbMH MIIAJIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTeNIbHOM,
00I11eCTBEHHO TOJIE3HOM, YueOHO-HCCIIeJ0BAaTEIbCKOM, IPOSKTHON M APYTUX BUIAX JICSATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHME M MIOBE/ICHUE Ha OCHOBE YCBOCHUS OOIIEUEIOBEYECKUX IIEHHOCTEH;

9) roTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOPa3OBaHHUIO, Ha MPOTSHKEHWM BCEH KU3HU;
CO3HATEJIbHOE OTHOIIEHUE K HENPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCIIEIIHOM NpodecCHOHaIbHOM U 00IeCTBEHHON
JIeATEILHOCTH;

10) screTHyeckoe OTHOUICHUE K MHUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHHMYECKOTO TBOPUYECTBA, CIOPTA,
0O0IIECTBEHHBIX OTHOIICHUI;

11) nmpuHATHE M peanu3alysl LEHHOCTEH 30pOBOr0 M Oe30macHOro oOpasa *XHM3HHU, MOTPEOHOCTH B (pu3HUecKoM
CaMOCOBCPIICHCTBOBAHNHU, 3aHATHAX CHOpTI/IBHO-O3)IOpOBHTeJ'IBHOﬁ JACATCIIBHOCTBIO, HEIPUATUC BPEAHBIX ITPUBBIYCK:
KypEHUs, YIIOTPEOICHNS aJIKOT0JIsl, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILEHHE K (PM3MYECKOMY M IICHUXOJOTHYECKOMY 3710 POBBIO, KaK
COOCTBEHHOMY, TaK U JIPYTHX JIIOJIEH, YMEHUE OKa3bIBATh MEPBYIO IIOMOIIIb;

13) oco3HaHHBIN BBIOOP Oymymiel mpod)eccuu W BO3MOXKHOCTEH peaim3aiui COOCTBEHHBIX JKU3HCHHBIX IUIAHOB;
OTHOLICHUEC K HpO(bCCCI/IOHaJ]I)HOﬁ JACATCIIBHOCTH KaK BO3MOXHOCTH Y4YaCTUA B PCHICHHUU JIMYHBIX, O6I.[ICCTBCHHI)IX,
rOCY/IapCTBEHHBIX, OOLICHAIIMOHAIBHBIX IIPOOIIEeM;

14) chopMHPOBAHHOCTH SKOJIOTHYECKOTO MBIIIJICHUS, TOHUMAaHHS BIMSHUS COIIMAIBHO -DKOHOMHYECKUX MPOIIECCOB
Ha COCTOSHHUE TPHPOIHON M COLMATIBHON CpeJIbl; MPHOOPETEHNE OIBITa SKOJIOTOHAPABICHHON AESTEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHE K CO3JaHHI0O CEMbH Ha OCHOBE OCO3HAHHOTO INPHHATHS IEHHOCTEH ceMeWHOMH
KHU3HH;

® K MeTanpeIMeTHBIM Pe3yJIbTaTaM OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpamMMbl .

1) yMeHHE CaMOCTOSITEIIEHO OTIPEACTATE LEMN AITEIBHOCTH M COCTABIIATH TUIAHBI IESITENEHOCTH; CAMOCTOSITEIEHO
OCYHIECTBJIATL, KOHTPOJUPOBATHL W KOPPEKTUPOBATH ACATCIBHOCTL, HWCIIOJIB30BATH BCC BO3MOXKHBIC PECYpPChl JId
JIOCTHIKCHUSI TIOCTABJICHHBIX LIEJICH 1 peaqn3anuy IJIaHOB JEITEIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATETHH B Pa3IMIHBIX
CUTYaIUSIX;

2) yMeHHE NpPOIYKTHBHO OOIIAThCA M B3aMMOJEHCTBOBATh B IPOIIECCE COBMECTHOM MAESTENBHOCTH, YIMTHIBATH
MO3HIUH APYTUX YYACTHUKOB JIEITEILHOCTH, YPPEKTHBHO pa3pemars KOHQIUKTH;

3) BiajieHHE HaBBIKAMH MO3HABATEIBbHOM, y4eOHO-HCCIIEIOBATENILCKON W IPOEKTHOW JESTENbHOCTH, HaBBIKAMH
paspemieHus mpobeM; crnocoOHOCTh U TOTOBHOCTh K CAaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PELICHUS IPaKTHYECKHX 3a/1ad,
MMPUMEHCHHNIO PA3JIMYHBIX MCTOJI0B IMTO3HAHUA;



4) TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITENIbHOW HMH(OPMaIMOHHO-TIO3HABATEILHOW JEATENLHOCTH, BIIAJICHHUE
HaBBIKAMH IOJIy4eHUS] He0OX0IMMOH MH(pOopManuy n3 clioBapeil pa3HbIX THUIIOB, YMEHHE OPHEHTHPOBATHCS B PA3TMIHBIX
WCTOYHHMKAX MH(OpManNy, KPUTHUYECKH OLIEHWBATh M HMHTEPIPETUPOBATH HH(OPMALHMIO, IMOJIY4aeMYI0 U3 Pa3JIMUHBIX
HCTOYHHKOB;

5) yMEeHHE HCTIOJIB30BaTh CPEJICTBa WH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TexHoioruii (mamee — UKT) B
PCUHICHUN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W OpPTraHU3allUOHHBIX 3agad C CO6J'IIO}16HI/ICM Tpe60BaHHfI OProHOMHUKHU,
TEXHUKH OC30MacCHOCTH, THIHEHBI, PECYpCcOCOEpPEKEHHS, NPABOBBIX W OTHYECKMX HOPM, HOPM HH(OPMAIOHHON
06e30MacHOCTH;

6) yMeHHE OIpeeNATh Ha3HAYeHHEe U (PyHKIIMU PA3IMYHBIX COLUATIBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSATENILHO OIIEHUBATH U NMPHHUMATh PEIICHHs, ONPE/ICIISIONINE CTPATETHUIO TOBEACHHS, C YIETOM
TpaXJaHCKHUX U HPaBCTBECHHBIX HeHHOCTCﬁ;

8) BmameHne S3BIKOBBIMU CpEICTBAMH — YMEHHE SICHO, JIOTHYHO M TOYHO W3JlaraTh CBOIO TOYKY 3PEHHS,
HCIOJIL30BATh a/ICKBATHLIC SI3bIKOBBIC CPE/ICTBA,

9) BnajieHNEe HaBBHIKAMH ITO3HABATEIBHONW pe(IEKCHH KaK OCO3HAHMS COBEPINAEMBIX ACHCTBHI M MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHHS M HE3HAHHs, HOBBIX ITO3HABATEIbHBIX 33/1a4 M CPE/ICTB
UX JIOCTIDKEHHUS;

® K MNpeAMeTHBIM pe3yJbTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOH NPOrpaMMbl, OTHOCSIIMMCH K
yueOHOMY npeaMeTy «XUMHs» Ha yri1y0JEHHOM ypOBHe:

1) chopMHPOBAHHOCTH CHCTEMBI 3HAHUN 00 OOIIMX XUMHUECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX;

2) chopMHPOBaHHOCTH YMEHHH HCCIEIOBaTh CBOWCTBA HEOPraHMYECKHX M OPTaHMYECKHX BEMIECTB, OOBSCHATH
3aKOHOMEPHOCTH ITPOTEKaHNsI XUMUYECKUX PEaKLUil, IPOTHO3UPOBATH BO3MOXKHOCTh UX OCYILECTBIICHHS;

3) BiajeHHE yMEHMSMH BBIABUTATh THIIOTE3bl HA OCHOBE 3HAHMH O COCTAaBE, CTPOCHUH BEIIECTBA M OCHOBHBIX
XUMHUYECKHX 3aKOHAX, IPOBEPATH UX IKCIIEPUMEHTAIBHO, (OPMYINPYS LeTb UCCIIeIOBAHYS;

4) BJIaACHUEC MCTOAAaMU CaMOCTOATCIIBHOIO IINIAHUPOBAHUA W TIIPOBECACHUA XUMHYCCKHUX OKCIECPHUMCHTOB C
coOJTI0OIeHIEM TIpaBHII OE30TIaCHOI PadOTHI ¢ BEIECTBAMH U Ta00PAaTOPHBIM 000pyA0BaHHEM; CHOPMUPOBAHHOCTD YMEH M
OTIMCaHUs, aHAIM3a M OLIEHKH JOCTOBEPHOCTH MOJIYyYEHHOTO PE3yibTara;

5) copMHpPOBaHHOCTH YMEHHI IPOTHO3WPOBATh, AHATM3UPOBATH M OICHWBATH C IIO3WIMMHA 3KOJOTHUECKON
0e301acHOCTH MOCIEICTBUS OBITOBOW M TPOM3BOJICTBEHHOM JESTEILHOCTH YEJIOBEKa, CBSI3aHHOHN ¢ IIepepad0TKOI BEIIECTB.

Kpumepuu oyenku npeomemmuuix, MemanpeoMenHuIX 1 TUYHOCHIHBIX Pe3Y1bMan o

JocTmkeHne  JIMYHOCTHBIX  pPE3yIbTaToB  OLEHMBACTCS HAa  KAaueCTBEHHOM ypoBHe (0e3  OTMETKH).
ChopMUPOBaHHOCTHh METANIPEIMETHBIX ¥ MPEAMETHBIX YMEHU OIICHUBAETCS B Oalljlax 1o pe3yabTaTaMm:

® CTAapTOBOW JAMArHOCTUKM TOTOBHOCTH K M3Y4YEHHUIO NpenMmera «XHMUs» (JUarHOCTHYecKas paboTa B Hayaje
y4eOHOro roja, B XOJ€ KOTOPOH MpPOBEPAIOTCS INPEIMETHBIE M METANPEAMETHBIE PE3yabTaThl HMPEABIAYIIET0 TOJa).
Pe3ynpraTbl  CTapTOBOM  JMAarHOCTUKU  SIBJISIFOTCSL OCHOBAaHHEM JUIS  KOPPEKTUPOBKM y4EOHBIX MPOTpaMM U
WHIUBUIyATU3aIMN yIeOHOH JeaTenbHOCTH (B TOM YHCIe B pamMKax BbIOOpa ypOBHS M3YUEHHUS MPEIMETOB) C YU4ETOM
BBIJICJICHHBIX aKTYaJbHBIX NPOOJIeM, XapaKTepHBIX JUIl Kjacca B IEJIOM, M BBISBICHHBIX TPYII PHUCKA; * TEKYIIETO
KOHTpOJIsL (YCTHBIE W THCBMEHHBIE ONPOCHI, JaOOpaTOpPHBIE M NPAaKTUYECKHE PabOThI, TBOpPYECKUE PabOThI, HAIMCAHHE
pedepaToB, yueOHbIE HCCIEIOBAHUS U yI€OHBIE POEKTHI, 3aJaHUS C 3aKPBITBIM OTBETOM M CO CBOOOIHO KOHCTPYHPYEMbIM
OTBETOM — IOJIHBIM M YaCTHYHBIM, HHUBUAYaIbHbIE U IPYIIIOBbIE (JOPMBI OLIEHKH, CAMO- U B3aUMOOIIEHKa, peIeKCHs U
np.). Tekymas ormeHKa MOXeT OBITh (POpPMHUpYIOIIEH, T. €. MOANeP)KUBAIONICH W HANPABILIOMICH YCHIINS YYaIlerocs, H
JIMarHOCTUYECKOH, CIIOCOOCTBYIOIIEH BBISBICHHIO M OCO3HAHWIO YUYHTEJIEM W y4YallUMCS CYIIECTBYIOLIMX IpoOJeM B
oOydeHnn. Pe3ymbTaThl Tekylned OIIGHKH SIBISIOTCS OCHOBOW I HMHIAWBHUAYaIM3aLUH y4eOHON IeATEIBHOCTH U
KOPPEKTUPOBKH MHWBHIYAIGHOTO y4eOHOTO IUIaHa, B TOM YHCJIE M CPOKOB M3YUCHHUS TEMBI/pa3/iesna/IpeAMETHOTO Kypea;

® TEMaTHYECKOW OIICHKH (BBIMOJIHEHHE KOHTPOIBHBIX PadOT IO OTACIHHBIM TeMaM WiIH Onokam TeM, 4 paboTel B
roj). Pe3ynbpraTsl TeMaTH4YeCKOH OIIEHKH SBIISIOTCS OCHOBaHHMEM ISl TEKYIIEH KOPPEKIHMU y4eOHOH NEesTeIbHOCTH U ee
WHIUBHUyalTU3alNH;

® IPOMEKYTOUHOI'O KOHTPOJISl, KOTOPBIH MPOBOAMUTCSA B KOHIIE K&XKJOTrO TOJYroius U B KOHIE Y4eOHOro roja Ha
OCHOBE pe3yJbTaTOB HAKOIJICHHON OLIEHKH M PE3yJIbTaTOB BBIIOJHEHHUS TEMAaTHUYECKUX IIPOBEPOUHBIX PabOT; ® HTOTOBOTO
KOHTPOJISl, KOTOPBIA OCYILECTBIISIETCS. HA OCHOBAaHHMU pE3YJIbTATOB BHYTPEHHEH (BBINOJIHEHHE MTOTOBOI padOTHI) W/MiM
BHEIIIHEH OIIeHKHU (TIPOXOXIEHUE rocyrapcTBeHHON nToroBoit arrecramun (I'MA)). Utoroseie paboThl IPOBOIATCS IO TEM
npeaMeTaM, KOTOpbIe /Ul JTaHHOTO 00ydYarollerocs He BBIHECEHBI Ha TOCYJIapCTBEHHYIO MTOTOBYIO arrectanuio. Gopma
UTOTOBOI pabOTHI TI0 MPEAMETY YCTaHABIMBACTCS PEIICHUEM ITEAArOTHYECKOTO COBETA IO MPEACTABICHHIO METOANIECKOTO
oObeuHeHns yunteneld. ItoroBoi paboToil o yueOHOMY npeaMeTy «XUMHUSD» [UIsl BBITYCKHUKOB CPEIHEH IIKOJIBI MOKET
CIIyXXHUTbh IICbMEHHAsI IPOBEPOYHAs pab0Ta WM IMMChbMEHHAs IPOBEPOUHAst paboTa C YCTHOM YaCThIO MM C TPAKTUIECKON
paboToi (PKCHEPUMEHT, MCCIIEOBAHUE, OMBIT U T. I.), a TaKkKe YCTHHIC (OpMBI (UTOTOBBIH 3adeT 10 Omieram), 4acTh
moptdoaro (moadopka padoOT, CBUACTEILCTBYIOMIAs O JOCTHKCHHHM BCEX TPEOOBAHUN K MPEIMETHBIM pE3yabTaTaM
00ydeHHs) U T. 1.

IVMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O NIPEAMETA «XUMUSI»

JIMUHOCTHBIE PE3YJIbTATHI

[InanupyeMbIMH JTMYHOCTHBIMH PE3yJbTaTaMU B paMKaxX OCBOCHHS yUE€OHOTO IpeaMeTa « XUMHS» Ha YriryOJIIeHHOM
YPOBHE SIBIISIIOTCS:

1) B cdepe oTHOIIEHUIT 00yUaOLIMXCS K ce0e, K CBOEMY 310POBbIO, K O3HAHUIO Ce0s:

—TPUHATHE U PEAIN3alMI0 LEHHOCTEH 3I0pOBOTO M 0e30mMacHOro obpasza XKHU3HH, OEpeXHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (DPH3HMUECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO;

— HENPUSATHE BPEIHBIX NPUBBIYEK: KYPEHHUS, YIIOTPEOICHNS alTKOT OIS, HAPKOTHKOB;



2) B cdepe OTHOUIIEHUI 00ydalOIMXCS K OKPY:KAIIeMy MHPY, K KUBOW HpupoAe, Xyd0:KeCTBeHHOMH
KyJbTYype:

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYMMOCTb HayKH, TOTOBHOCTh K
HayYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJICHWE JOCTOBEPHOM HMH(OpManmeid o MepeoBBIX JOCTIDKEHHAX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX 00 yCTpOHCTBE MUpa U 00IIeCTBa;

—TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJIE CaMOOOpa30BaHWIO, HA MPOTHKEHUHM BCEH >KN3HM;
CO3HATEIIbHOE OTHOLIEHUE K HEMPEPHIBHOMY 00pa30BaHHIO KAaK YCIOBHUIO YCIIEIIHOW MPO(ecCHOHAIBHON 1 00IIEeCTBEHHOM
JIeSTeNbHOCTH;

—3KOJIOTHYECKasl KyIbTypa, OepeKHOE OTHOIIEHWE K POAHOW 3emile, MpUPOAHBIM OorarctBam Poccum m mwupa,
MIOHMMAaHHE BIUSHUA COLMAIBHO-3KOHOMUYECKUX IIPOIIECCOB Ha COCTOSHHE MPUPOJHON U COLMANBHON Cpensbl,
OTBETCTBEHHOCTH 3a COCTOSHHE IIPUPOAHBIX DPECYpPCOB, YMEHMH U HAaBBIKOB pPAa3yMHOTO MPUPOIOIOIb30BAHMS,
HETEPIIMMOTO OTHOUICHHS K AEHCTBUSM, NPUHOCAIIMM BpPEA DKOJIOTHH; HMPHOOPETEHHE ONbBITa 3KOJIOTOHANpPaBICHHON
JIEATENBHOCTH;

3) B cepe oTHOIICHHIT 00yUarOIMXC K TPYAY, B cdepe cONUANbHO-IKOHOMHYCCKUX OTHOLICHUI

— OCO3HAHHEIN BEIOOp OyayIIel mpodeccuu Kak MyTh B COCO0 peann3arii COOCTBEHHBIX JKU3HEHHBIX TIAHOB;

—TOTOBHOCTh OOydaromuxcs K TPYIOBOH MpodecCHOHATBHOM HEATENbHOCTH KaK K BO3MOXHOCTH YYacTHs B
peLIeHNH JIMYHBIX, 00IECTBEHHBIX, TOCYJAPCTBEHHBIX, O0IIEHAMOHATILHBIX ITPpo0IIeMm;

—TOTPEOHOCTh TPYIUTHCS, YBOKEHHE K TPYAy W JIIOAAM TpyJa, TPYAOBBIM IOCTIKEHHSM, I0OPOCOBECTHOE,
OTBETCTBECHHOC U TBOPYECKOEC OTHOLICHUE K Pa3HbIM BUAaM prHOBOﬁ JCATCIIBHOCTU.

METANPEJIMETHBIE PE3YJIbTATBI

[Inanupyemblie MeTanpeaMeTHbIE Pe3yIbTaThl B paMKax OCBOSHHUS ydeOHOTo mpeaMera «XUMUs» Ha YriIyOJIeHHOM
YpOBHE MPECTaBICHBI TPeMsI TPYyIIIIaMH YHUBEPCAIbHBIX y9eOHbIX neiictBuil (YVY /).

1. PeryisiTuBHbIe YHUBepPcaJbHbIe y4eOHbIe JAeiicTBUS

BbIlyCKHUK Hay4uTCs:

—CaMOCTOSITETIbHO ONpENeNsTh LeNd, CTaBUTh M (OpMYJIMpOBaTh COOCTBEHHBIE 33/aud B 00pa3oBaTENIbHOM
JIEATENBHOCTH ¥ KU3HEHHBIX CUTYaIHX;

— OIICHMBATh PECYPChI, B TOM YHCJIC BPEMA U JAPYru€ HEMATCPUAIIBHBIC PECYPCHI, HeO6XO}:[I/IMI)Ie JJI1 JOCTUXKCHUA
TIOCTaBJICHHOH paHee LelH;

— COTIOCTAaBJIATh HMEIOLINECS] BO3MOKHOCTH M HEOOXOANMBIE IS IOCTHXKEHUS LIEJTH PECYPCHI;

— OpraHn30BbIBaTh 3(GEKTUBHBII MOUCK PECYPCOB, HEOOXOANMBIX ISl TOCTHKCHUS TOCTABICHHON LIeNH;

— OMPEJIeNISITh HECKOIBKO MyTeN JOCTUKEHUS TOCTaBICHHOM 11eH;

—BBIOWPATh ONTHMAIBHBIA IYTh JOCTIDKEHHS LEJU C Y4ETOM S(PQPEKTUBHOCTH PacXOJOBAaHUS DPECYPCOB U
OCHOBBIBAsACh HA COOOPAXKEHUSIX 3THKH U MOPAJIH;

—3aJaBaTh MMapaMeTpbl U KPUTEPHUH, [0 KOTOPHIM MOXKHO OIPENEINTh, YTO LIE]Ih TOCTUTHYTA;

— CONIOCTABJIATh NOJTYYEHHBIN pe3yabTaT AATEIbHOCTH C IOCTABICHHON 3apaHee LEeNblo;

—OLICHUBATh MOCIEACTBHUS JOCTIKEHUS! TTOCTABJICHHOW LEJNM B AEATEIBHOCTH, COOCTBEHHOW XHM3HU M >KU3HU
OKpYXAaroIIKX JIOAEH.

2. Ilo3HaBaTe/ibHbIe YHUBEpPCcaIbHbIe yYeOHble el CTBUS

BrInycKHUK Hay4uTCS:

— KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATh HH(MOPMALIMIO C Pa3HBIX MO3UIHIN;

— pacrio3HaBaTh U (PUKCHPOBATH NPOTUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

—HCIIONIb30BaTh  pa3lIMUHbIE  MOJEIBHO-CXEMAaTH4YeCKHE CpelCTBA JUIS  TPEICTABICHHUS  BBIBICHHBIX B
MH()OPMAIMOHHBIX HCTOYHUKAX IIPOTHBOPEUHI;

—OCYIIECTBIISITh Pa3BEPHYTHIH WH(QOPMAIMOHHBI TOWCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE W
T03HAaBaTEIbHBIC) 3a1a4H;

—HMCKaTh U HAXOJAUTh 0000IIEHHbIE CIIOCOOBI PeLIeH s 3a1aY;

— IIPUBOANTH KPUTHUECKHUE apTyMEHTHI KaK B OTHOLIIEHHH COOCTBEHHOTO CYX/ICHHUS, TaK M B OTHOIICHUH JIEHCTBUN U
CY)KIEHUI Ipyroro;

— aHAJIM3UPOBATH U MPEOOPA30BHIBATH IIPOOIEMHO-IIPOTUBOPEUMBBIC CUTYALIUH;

—BBIXOJUTH 3a paMKH y‘le6HOFO npeaMeTa U OCYHICCTBIIATH HeHeHaHpaBHeHHLIﬁ IMOUCK BO3MOYXHOCTH HIMPOKOT'O
TIEPeHOCa CPEICTB U CIIOCOO0B ICHCTBHS;

—BBICTPANBaTh MHAWBUAYAIbHYI0 00pa30BaTENIbHYIO TPAEKTOPHIO, YIUTHIBASI OIPAaHUYEHHUS] CO CTOPOHBI APYTUX
YYaCTHHUKOB U PECYPCHBIE OTPAHUYEHUS;

—MEHATh M YIEPKUBAaTh pasHbIEe MO3WIMM B TO3HABATENBHOMN AEATEIBHOCTH (OBITh YICHHKOM M YYHUTEIIEM;
(dbopMynHupoBaTh 00pA30BAaTEIbHBIM 3alpOC W BBIMOJHATH KOHCYJIbTATHBHBIC (YHKIIMA CaMOCTOSTCIBHO, CTaBUTh
npobieMy 1 paboTaTh HaJl €€ PEIICHUEM; YIIPABIATH COBMECTHON MTO3HABATEIBHOM JIESITEIbHOCTHIO M TOJYUHSATECS).

3. KoMmMyHHUKaTHBHBIC YHHBEpCAJIbHbIe y4eOHbIe JeiCTBHA

BbInycKHUK HAaydIHUTCS:

— OCYIIECTBIIATH JICNIOBYI0O KOMMYHHKAIMIO, KaK CO CBEPCTHHKaMH, TaK M CO B3pOCHBIMH (KaKk BHYTpHU
00pazoBaTeNbHOM OpraHU3aIiy, TAaK 1 3a €€ TIpeJiellaMu);

—IIpH OCYIIECTBIICHUHN TPYNIIOBOI1 paboThI OBITh KaK PYKOBOJIUTENEM, TaK M YJICHOM IMPOEKTHOH KOMaH/BI B Pa3HBIX
poJIsix (reHepaTopoM HeH, KpUTUKOM, UCTIOTHUTENEM, TIPE3EHTYIOIUM U T. 11.);

—Ppa3BepHYTO, JOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHs C MCIIOJIb30BAHMEM a/ICKBAaTHBIX (YCTHBIX H
HI/ICBMGHHBIX) A3BIKOBBIX CPEJICTB,



— pacno3HaBaTh KOH(IMKTOrEHHbIE CUTYal[K U ITPEAOTBpAILATh KOH(GIUKTHI JO UX aKTHBHOM (ha3bl;

— KOOPIMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBUAX BUPTYaIbHOTO B3aUMOJCHCTBUSA (MM COYETAaHUS pEalbHOTO U
BHPTYaJIHHOTO);

— COTJIACOBBIBATH MO3MIIMH WICHOB KOMaH/IbI B IIPOIIecce PabOThI Ha/l OOIIMM IIPOAYKTOM/PEIICHUEM;

—IPEJCTABISATh MYOJIMYHO PE3YJAbTaThl HHANBUIYAILHON U TPYIIIOBOM AEATEIBHOCTH, KaK Mepe]] 3HAaKOMOM, TaKk U
nepes HE3HaKOMOM ayAUuTOpHEH;

—moabuparh TApTHEPOB [UIL JEJOBOW KOMMYHHKAIlMM, HWCXOJS W3 COOOpaK€HMH pe3ysIbTaTUBHOCTH
B3aMMO/ICHCTBYS, @ HE JINYHBIX CUMIIATHH;

— BOCHPHHHAMATH KPUTHIECKHE 3aMEUYaHUs KaK PeCypc COOCTBEHHOTO pa3BUTHS;

—TOYHO M €MKO (pOPMYIMpPOBAaTh KaK KPUTHUIECKUE, TaK U OJOOPUTENbHBIC 3aMEUaHUS B aJpec OPYTHX JIOACH B
paMKax JenoBoi 1 00pa30BaTeNbHOM KOMMYHHKAIIUK, H30€rasi Ipyi 3TOM JIMYHOCTHBIX OLIGHOYHBIX CY)XKICHUI.

INPEAMETHBIE PE3YJIbTATBI

B pesynpraTte u3ydenus yyeOHOro mpeaMera «XUMHS» Ha ypOBHE cpeaHero olmero o0pa3oBaHus BBITYCKHHK Ha
yriTyOlEeHHOM YPOBHE HayqUTCH:

—PpackpblBaTh Ha MpHUMepax pojb XUMUM B (OPMUPOBAHWHM COBPEMEHHOW HAay4yHON KapTUHBI MHpa M B
MIPAKTUYECKOH NEATENbHOCTH YEI0BEKA, B3aUMOCBA3b MEXK Yy XUMHEH U IPYTHMHU €CTECTBEHHBIMU HAyKAMH;

— COIOCTABIATh UCTOPUYECKHE BEXU PA3BUTUSI XUMHUH C HCTOPHUUYECKUMH MEPUOJAMU Pa3BUTHS IPOMBIIIJIEHHOCTH U
HayKU AJIs IPOBEICHMSI aHAJIN3a COCTOSIHUS, IyTel pa3BUTUS HAYKH U TEXHOJOTHA;

— aHAIM3UPOBATh COCTaB, CTPOCHUE M CBOMCTBA BEIIECTB, IPUMEHSS MOJIOKEHHUS OCHOBHBIX XUMHUYECKHX TEOPHM:
XMMUYECKOTO CTPOCHHUS OpraHmdeckux coeamHeHuid A.M. bByrtnepoBa, cTpoeHHs aroMa, XHMHYECKOH CBs3W,
JNIEKTPOIUTHYECKON JUCCOLMAINH KUCIIOT, OCHOBAaHMM U COJIEH, a TaKKe YCTaHABIMBATH NPUYUHHO-CIEJCTBEHHBIE CBI3H
MEXJly CBOMCTBaMH BEIIECTBA U €I0 COCTABOM U CTPOCHUEM;

—IpUMEHATh MpaBHIA CHCTEMATHYECKOM MEXIyHAapOJHOM HOMEHKIATypbl KaK CpEACTBA pa3IM4eHUus U
uAeHTH(UKALMH BEIIECTB MO X COCTaBY U CTPOCHUIO;

— COCTaBJIATh MOJIEKYJISIDHBIE U CTPYKTYpHBIE (POPMYJIBI HEOPTaHUYECKUX M OPraHUYECKHX BEUIECTB KaK HOCHTEINCH
MH(OPMAIINHU O CTPOESHHUH BEIIECTBA, €TO CBOMCTBAX M NPUHAIICKHOCTU K OTPENICICHHOMY KJIacCy COEANHEHU;

—OOBSACHATh TPUPOJY W CHOCOOBI 0Opa30BaHMsI XMMUYECKOW CBS3M: KOBAJICHTHOH (IOJISIPHOM, HEMOJISPHON),
HOHHOM, METAJUINYECKOM, BOJOPOJHOM C LENBIO ONPEAENCHHsS] XUMUYECKON aKTHBHOCTH BEILECTB;

—XapaKTepH30BaTh (PU3NYECKHE CBOIICTBA HEOPraHWYECKMX W OPraHWYECKUX BEIIECTB M YCTAHABIHMBATH
3aBUCHMOCTh (DU3NUECKUX CBOWCTB BEILIECTB OT TUIA KPUCTAIIIMYECKOH PEIIETKH;

—XapaKTepU30BaTh 3aKOHOMEPHOCTH B W3MEHEHHH XHMHYECKHX CBOMCTB IPOCTBIX BEIIECTB, BOJOPOIHBIX
COETMHEHUH, BBICIINX OKCHUIIOB U THAPOKCHIOB;

—IpUBOAUTH TPHUMEPHl XUMHUYECKUX PpEaKIUil, pacKphIBAIONINX XapaKTepHble XHMHYECKHE CBONCTBA
HEOPraHWYeCKUX M OPraHMYECKHX BEIIECTB M3YYEHHBIX KJIACCOB C IENbI0 WX MJICHTU(QHKAMH U OOBSICHEHHS 00IacTH
IIPUMEHEHMUS;

—OIpENeNATh MEXaHU3M pEeakUUH B 3aBHCUMOCTH OT YCIOBHHM NpPOBEICHHs pPEaKUUU U IMPOTHO3HPOBATh
BO3MO’KHOCTh NIPOTEKaHUS XMMUYECKUX PEaKUii Ha OCHOBE THUIIA XMMHYECKOH CBSI3M U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTb PEAKIIMOHHOW CHOCOOHOCTH OPraHWYeCKHX COEAMHEHUI OT XapakTepa B3auMHOTO
BIIMSIHHS aTOMOB B MOJIEKYJIAX € LENIbI0 IPOTHO3UPOBAHUS TPOAYKTOB PEAKLUY;

— yCTaHABIHMBAaTh 3aBUCHMOCTh CKOPOCTH XHMHYECKOM pEaKIUH U CMEIIEHHS XHMHUYECKOTO PAaBHOBECHS OT
Pa3INYHBIX (PaKTOPOB C LEJIBIO OTPEIENICHNSI ONTUMAIILHBIX YCIOBUI MTPOTEKAHHUST XUMHYECKUX ITPOLIECCOB;

—YCTaHaBIMBATh TE€HETHYECKYI0 CBA3b MEXIy KJIaCCAMH HEOPraHMYECKMX M OPraHUYeCKUX BELIECTB s
000CHOBaHMS NMPUHIUNHATIBHON BO3MOXKHOCTH IOJIydEHUs HEOPTaHMYECKUX U OPraHUYeCKUX COEIUHEHUH 3aaHHOTO
COCTaBa M CTPOCHHS;

—0A0MpaTh PEareHThl, YCIOBHS M ONPEACNIATh MPOAYKThl PeaKinii, MO3BOJISIONUX Pealn30Barh J1ab0paTopHbIe U
MIPOMBIIICHHBIE CIIOCOOBI ITOJTydeHHs BXKHEHIITNX HEOPTaHUUECKUX U OPIraHMUECKUX BEIECTB;

— OTIPENENATh XapaKTep Cpelbl B PE3yNbTaTe TMAPONIHA3a HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB M IIPUBOIHUTH
pUMeEpBl  THAPOJIM3a BELIECTB B IIOBCEIHEBHOM JKM3HM 4YEJIOBEKa, OWMOJIOTMYECKUX OOMEHHBIX MpOIeccax |
IIPOMBIIIIEHHOCTH;

— IPUBOJUTH MIPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIMii B IpUpPOJe, MPOM3BOJICTBEHHBIX Mpolieccax U
KHU3HENEATEIbHOCTH OPraHU3MOB;

—000CHOBBIBATh IPAKTHYECKOE HCIOIb30BAHUE HEOPTaHMYECKUX W OPraHMYECKHX BELIECTB M HX pPeakuuid B
IIPOMBIIICHHOCTH U OBITY;

— BBINOJIHATh XMMHYECKMHA HKCIEPHUMEHT IO PACHO3HABAHUIO M IOJY4EHUI0 HEOPraHMYECKUX M OPraHMYECKHX
BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccaM COEIMHEHUH, B COOTBETCTBHM C IpPaBMJIAMM U IpHeMaMH Oe30mMacHON
paboTHI C XUMUYECKUMH BEIIECTBAMH U J1a00paTOPHEIM 000pyIOBaHUEM;

—TPOBOJUTH PACYETHl HAa OCHOBE XHUMMYECKHX (OPMYNl M ypaBHEHMH pPEaKIMi: HAXOKICHHE MOJIEKYISIPHON
(OpMyJIBI OPraHNYECKOro BEUIECTBA MO €ro INIOTHOCTH M MAacCOBBIM JIOJISIM JIEMEHTOB, BXOAALIMX B €r0 COCTAaB WIIH IO
MPOJYKTaM CTOpPaHUs; PacdeThl MacCOBOW JIOMH (Macchl) XMMHUYECKOTO COCIMHEHHUS B CMECH; pacdyeTsl Macchl (00beMa,
KOJIMYECTBA BEUIECTBA) IPOAYKTOB PEaKInH, €CIIM OJTHO M3 BEIIECTB AaHO B M30BITKE (MMEET MPUMECH); pacyeThl MacCOBOH
WM 00BEMHOMW JIOJIM BBIXOZA MPOJYKTa PEaKIMHU OT TEOPETUUECKH BO3MOXKHOTO; pacuyeThl TeIIoBOro 3d(eKra peakuuu;
pacdeTsl 00BEMHBIX OTHOIIEHWH Ta30B IPH XMMHYECKHX PEaKIUAX; pacdyeTsl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA)
IpOAyKTa peakiUH, €CIM OJHO U3 BEIIeCTB JAaHO B BHUJE pPacTBOpa C OMPEIEICHHON MacCOBOH N0Jed pacTBOPEHHOTO
BEIIECTBA;



— HCIO0JIb30BaThb METOAbI HAYYHOI'O ITO3HAHHWA: aHAJIU3, CUHTEC3, MOACIMPOBAHUEC XUMHNYCCKUX MTPOIECCOB U SIBIICHUU
IIPU pEILICHHH Y4eOHO-HCCIIeIOBATENbCKUX 3ajad 110 W3YYEHHIO CBOWCTB, CIOCOOOB IIOJy4€HHUS M paclO3HABaHUS
OpPTraHNYCCKUX BCIICCTB,

—BJIJICTh NPaBUIAMHU 0E3011aCHOTO OOpalleHHsl C €JIKUMH, TOPIOYMMHU U TOKCHYHBIMH BELIECTBAMH, CPEJICTBAMHU
OBITOBOM XHMHUHU,

— OCYILECTBJISITh MOUCK XUMHUYECKOH WH(pOPMAIUMU MO Ha3BaHUSIM, UICHTU(PHUKATOPAaM, CTPYKTYPHBIM (GOopMyriam
BELIECTB;

—KPUTHYECKHA OIICHWBAaTh M HMHTEPIPETUPOBATh XUMHUYECKYI0 WH(OPMAIHIO, COIEPXKAIIYIOCS B COOOIICHHUSIX
CpeACTB MaccoBoil mH(opMmauuy, pecypcax VIHTepHeTa, HAay4YHO-NIOMYISPHBIX CTAThSIX C TOYKU 3PEHHS E€CTECTBEHHO-
HAyJYHOH KOPPEKTHOCTH B LIENAX BBISBICHUS OMINOOYHBIX CY>KICHUH M (POPMUPOBAHUS COOCTBEHHOH MTO3UIINH;

—HaxO/UTh B3aUMOCBSI3H MEXAY CTPYKTYPO# M (yHKUHUEH, MPUYMHOW M CIEACTBHEM, Teopuei U (hakTaMu IMpu
aHanm3e MpoOIEeMHBIX CUTYallnid ¥ 000CHOBaHUH IMPUHUMACMBIX PEIICHUI Ha OCHOBE XUMHUYCCKUX 3HAHMIA,

—TPEACTaBIATh IYTH peIIeHUS TJIOOANBHBIX MPOOJIeM, CTOSIIHUX Tepel YeIOBEYECTBOM, W TIEPCIEKTUBHBIX
HalpaBJeHU pa3BUTHS XUMHUYECKUX TEXHOJIOTHH, B TOM YHCIIC TEXHOJOTMH COBPEMEHHBIX MaTEpUaliOB C Pa3IMYHOM
(YHKIIMOHATHHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB CBHIPHS, TEPEPaO0OTKH W YTHIM3AIMH MPOMBIIIICHHBIX U OBITOBBIX
OTXOJIOB.

Boinyckuuk Ha yenyo1éHHOM YPO8HEe NOIVUUM 803MOHCHOCHIL HAYUUMBCA.

— opmynuposams yenb UCCIEO008AHUSL, 6blOGUSAMb U NPOBEPSINb IKCNEPUMEHMANLHO 2UNOMe3bl 0 XUMUYECKUX
CBOlICBAX 6eujecms HA OCHO8e UX COCMA8d U CMPOEHUs, UX CHOCOOHOCMU 8CMYNAmMb 6 Xumuueckue peaxyuu, o
Xapaxmepe u npOOYKMax pasiudHbIX XUMUYECKUX Pearkyull;

— CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb XUMUUECKUe IKCHePUMEHMbl ¢ CObo0enueM npasun 6e30nacHol
pabomul ¢ gewjecmeamu u 1aOOPAMoOPHbIM 000PYO0BAHUEM,

— UHMEPNPEemupo8ams OaHHble 0 COCMABe U CMPOEHUU 8EWeCE, NOTYYEHHble C NOMOWDBIO COBPEMEHHBIX UIUKO-
XUMUYECKUX Memo0o8s;

— ONUCHIBAMb COCMOANUE JNIEKMPOHA 8 AMOME HA OCHO8E COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX NPe0CmasIeHUl O
cmpoeHuy amoma 0isi 00bACHeHUs Pe3yibmamos CNeKmpaibHO20 aHAIU3A 8eWecms;

—Xapaxkmepu3068ams poib A30MOCOOEPHCAUUX 2eMEePOYUKTUYECKUX COOUHEHUU U HYKIeUHOBLIX KUCTIOM KaK
BAdICHETUUX OUOTIO2UYECKU AKMUBHBIX GEUECTNE;

— APOCHO3UPOBAML 803MOICHOCHL NPOMEKAHUL OKUCTUMENbHO-80CCMAHOBUMENbHBIX PeaKyull, 1excauux 8 0CHO8e
NPUPOOHBIX U NPOU3BOOCHIBEHHBIX NPOYECCO8.

COAEP)KAHUE YYEBHOI'O ITIPEJIMETA «XUMMUS»

1. TeopeTnuyeckne OCHOBbI XUMUH

1.1. Ctpoenue BelecTBa

ATOMHO-MOJIEKYJISIDHOe y4eHHe. BemecTBa MOJIEKYISIPHOTO U HEMOJEKYISIPHOTO CTpoeHus. KauecTBeHHBIH U
KOJIMYECTBEHHBIH COCTaB BellecTBa. MoOJsIpHAs W OTHOCHTEIbHAs MOJEKYJIspHas Macchl BemecTBa. MosbHas OIS U
MaccoBas J0JISl JIEMEHTA B BEILIECTBE.

Ctpoenne atoma. Hyknuael. 3otomnsl. [eghexm maccol. TUITBI paAlOaKTHBHOTO pacmaga. TepMOsICPHBIH CUHTES.
OmKpoimue HOBbIX XUMUYECKUX dlieMeHmos. SInepHble peakuuu. Tunsl s0epHuix peakyuii: Oenenue u cunmes. Ckopocmb
peaxkyuu paduoakmuerozo pacnadd. IIpuMeHeHne pajuoHYKINIOB B MenulrHe. MeTos MEYeHBIX aTOMOB. [Ipumenenue
PAOUOAKMUBHBIX HYKIUOOE 8 2e0XPOHOLO2UU.

CoBpemeHHass MOJENb CTpPOCHMsI aToma. KopmycKynspHOBOJHOBBIE CBOWCTBA JJIEKTpoOHA. [Ipedcmagnenue o
xeanmogou mexanuxe. Coomnowenue oe bpoina. Ilpunyun neonpedenennocmu Ietizenbepea. Ilonwsamue 0 80aHOB0I
¢ynxkyuu. KBaHTOBBIC uYmcla. ATOMHAas opOHWTanb. PacmpeneneHue >IEKTPOHOB TIO0 DSHEPreTUYCCKAM YPOBHSM B
COOTBETCTBUHM C NPUHLMIIOM HaUMEHbIICH DHEPruu, npaBwioM XyHjaa u npuHuunom [laynu. OcoOeHHOCTH CTpOEHUs
SHEPreTUYECKUX ypPOBHEH aToMoB d-3JIeMEHTOB. OJeKTpoHHas KoHpurypamms atoma. Kiaccumdukanus XAMHUYECKHX
3MEMEHTOB (S-, P-, d-, f-3neMenThI). DNeKTPOHHBIC KOHPUTYPAIMH TOJIOKUTEIBHBIX U OTPHIATEIBHBIX HOHOB. OCHOBHOE U
BO30Y)KJICHHBIE COCTOSTHHS aTOMOB. BaleHTHBIE 31EKTPOHBL.

Ilepuopnyeckuii 3akoH. POpMYNIUPOBKAa 3aKOHA B CBETE€ COBPEMEHHBIX IPEACTaBICHUH O CTPOEHUM aToMa.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuonndeckoro 3akoHa JI. . Menneneesa. Paguyc atoma. 3aKOHOMEPHOCTH B
U3MEHEHHH CBOWCTB IPOCTBIX BEILECTB, BOJOPOJHBIX COEAMHEHHH, BBICIIMX OKCHIOB U THAPOKCUAOB B INEPHOAAX U
rpynmnax. SIeKTpoOoTPUIATEIbHOCTb.

Xumuyeckasi cBsI3b. DJIEKTPOHHAS MPUPOJA XMMUUECKON CBs3U. Buapl xumudeckoi cBsizu. KoBaneHTHas CBsI3b U
€e XapaKTepUCTUKH (SHEPrus CBA3M, UIMHA CBSI3H, BAICHTHBIA yroJ, KPATHOCTH CBS3H, MOJSIPHOCTD, MOJISIPU3YEMOCTD).
KoBanentHast HemomspHas W moJsApHas cBsA3b. OOMEHHBIH ¥ JIOHOPHO-AaKIENTOPHBIA MEXaHH3MBI O0Opa30BaHHA
KOBQJICHTHOHM IOJISIPHON CBsI3H. ['eOMeTpHs MOJNEKYNbl. JJunonvHulili MOMEHM C653U, OUNONbHLIL MOMEHM MOAEKYIbL.
Wonnas cBsa3b. Omauyue medxncoy UOHHOI U KOBAEHMHOI C6:3bi0. MeTaimdeckast CBsi3b. BogopogHas CBSA3b U ee BIUSHHE
Ha CBOHMCTBa BemiecTBa. MeXMONCKYISIpHBIC B3aUMOICHCTBUS. [IoHAmUe O CYNPAMONEKYAAPHOU XUMUU.

ArperaTtHble cocTosiHusl BemiecTBa. [a3pl. ['a3oBblie 3akoHbl. YpaBHenue Kiaiimepona—MeHeneeBa. 3akoH
ABorajpo. 3akoH 00beMHBIX OTHOIIEHHH. OTHOCHTENbHAS INIOTHOCTH Tra30B. CpemHsis MOIIpHas Macca CMECH.

CrpoeHue TBepIbIX TeNl: KPHCTaJUIMUECKHE W aMOopdHbIe BellecTBa. THIBI KPUCTAUIMYECKUX PELICTOK: aTOMHasl,
MOJIEKYJIsIpHas, WOHHAsA, MeTautndeckas. [lorsartue o0 smemeHTapHOU sueiike. Pacuem uucia uoHos, codepicauuxcs 8
anemenmapuol syetike. Mounvie paouycwl. Onpedenenue Memaiiuieckozo paouycd. 3aBUCUMOCTD (PU3NYECKHX CBOHCTB
BEIIeCTBAa OT THIA KPUCTALIMYECKOW permieTkd. [Ipuanuel MHOTooOpas3ust BemiecTB. COBpEeMEHHBIE NPEACTaBICHUS O
CTPOCHHHU TBEP/BIX, JKUAKHX U ra3000pa3HBIX BEIICCTB.



JemoncTpammun. 1. OOpasipl BemiecTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. 2. Bosronka woma. 3.
Monenu Mozekyn. 4. Kpucrammnaeckne peneTKH.

1.2. OcHOBHBbIE 32aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX pPeakuuil

Knaccnpuxkanns XMMUYeCcKMX peakUMH 10 pa3IMYHbIM IpPHU3HAKaM CpaBHEHHUs. |'OMOreHHbIE U reTepOreHHbIE
peaknun. Knaccudukanus mo 3Haky TemaoBoro sddexra. OOpatuMbele W HeoOpaTtumble peakimu. Karammtmueckne u
HEKaTAIMTUYECKUE PeaKiu. Peakiun ¢ n3MeHeHneM 1 0e3 U3MEHEeHHs! CTETIeHH OKHCIICHHS 2JIEMEHTOB B COCJMHEH USIX.

JHepreruka xuMHYeckux peaknuii. TermmoBod 5>(dexkT XuMuUUecKkod peakuuu. ODHIOTEPMHUYECKHE U
9K30TEpMHUUECKHE peakuuu. TepMoxuMuueckue ypaBHeHus. TemnoTa oOpa3oBanus BenjecTBa. 3akoH ['ecca u cineacTBus us
Hero. OHeprusa cBs3u. [lowamue o eumympenneti dHepeuu W dSHTanbnuu. lloHstue o6 »HTpommu. Btopoil 3akoH
TepmoHaMuKd. Popmyna bonmsnmana. Dueprus ['n06ca 1 KpuTepun caMoIIpoU3BOILHOCTH XUMHUYECKON peaKiny.

OopaTumble peakunu. Xumuieckoe paBHoBecue. Koncranra pasHoBecus. [lpunnun Jle [llatenne. PaBHOBeCHBIE
COCTOSIHHSL: YCTOHYMBOE, HEYCTOHUMBOE, Oe3pasinuHoe. CMeleHrne XUMHYECKOTO PABHOBECHS T10]] ICHCTBUEM Pa3IHMYHBIX
(aKTOpOB: KOHLIEHTPALMH PEAreHTOB WM IPOJYKTOB pEaKlUH, JaBJICHUs, TeMIeparypbl. Poiib cMelieHus] paBHOBECHS B
TEXHOJOTUYECKHX MPOIIeccax.

CkopocTh XHMHYECKHX PeaKIHii, ee 3aBUCUMOCTb OT Pa3IM4HBIX (PAKTOPOB: MPHPOALI PEarnpyIONINX BELIECTB,
KOHIIEHTPALMH PEAarupyrolIiX BELIECTB, TEMIIEPATyphl, HAIMUYMs KaTalu3aTopa, IUIOLIaJu MOBEPXHOCTH PEarupyrolinx
BemlecTB. Peaknmu TOMOTEHHbIE M TeTEePOTCHHBIC. JDiemeHmapuvie peakyuu. Mexanusm peaxyuu. AKmueuposanbviil
Komnekc (nepexoonoe cocmosinue). 3aKOH JEHCTBYOIUX Macc. Koncmanma ckopocmu peakyuu, ee pazmMepHOCHIb.
Ckopocms peaxyuu paouoakmueroz2o pacnaoa. Ilepuod nonypacnada. IlpaBuno Bant-I'odga. [Torarue o6 sHepruu
akTMBaMK W 00 sSHepreTndyeckoM npoduie peakuuu. Ypasuenue Appenuyca. Katanuzatopsl W karanu3. Ouepeus
aKmueayuy Kamaiu3upyemou u Hekamaiuzupyemou peaxyuy. AKTUBHOCTb U CENIEKTUBHOCTb KaTalnu3aTopa. [ omozenHblil u
eemepocennvlii kamanus. 1omocennvii xamamus 6 2azoeol ¢aze. Kamanumuueckoe oxucienue yeapnoeo 2aza 6
KOHGEpMepax GbIXIONHbIX 2a306 6 a8momoounsax. Ponp Karamu3aTopoB B HPUPOJAE M HPOMBIIIICHHOM IIPOM3BOJACTBE.
®DepMeHTHI Kak OMOJIOTMYECKUE KaTaIu3aTOPbI.

HemoncTpanuu. 1. DK30TepMHUYECKHEe U SHAOTEPMHUYECKHE XUMHUECKHE peaklIuu. 2. TemsoBble SBJICHUS TNPH
pPacTBOPEHNH CEpHOM KHUCIOTHI M aMMHA4YHOW CEIHMTpPBL. 3. 3aBUCHMOCTh CKOPOCTH PEAKIMH OT NPHPOJIBI BELIECTB HA
IpUMepe B3aUMOJEICTBUS PAaCTBOPOB PA3JIUYHBIX KHUCIOT OJUHAKOBOM KOHIEHTPALUH C OJUHAKOBBIMH KyCOYKAMU
(TpaHynamMM) IIMHKA ¥ OAMHAKOBBIX KyCOYKOB PAa3HBIX METAUIOB (MarHus, IUHKA, 5KEJIe3a) C pACTBOPOM COJISTHOM KHCIJIOTHI.
4. B3anmojelcTBHE PacTBOPOB CEPHOHW KHCIOTHI C PAacTBOPaMHU THOCYJb(aTa HATpUS PA3IMYHON KOHIEHTpPALUH |
TEMIIepaTyphl. 5. 3aBUCUMOCTS T0JIOKEHUs paBHOBecHs B cucteme 2NO; <> N,O, ot Temneparypsl.

JlaGopaTopHble onbIThI. 1. KaTanutndeckoe pasioxkeHne MepoKCHaa BOJIOPOIa.

1.3. PacTBOpBI

Crnoco0bl BBIpaKeHHs] KOJIMYECTBEHHOI0 COCTaBa pacTBOpPa: MaccoBas JOJII PAacTBOPEHHOIO BeIeCTBa
(IporieHTHAsT KOHLEHTPALUS), MOAAPHAS KOHYenmpayus. Tumpoeanue. PacTBOpeHHe Kak (pU3NKO-XMMHUYECKHI TpoLece.
Kpucmannosuopamei.

MucnepcHble cuctembl. Komtonansie pactBopsl. VicTuHHBIE pacTBOpHL. JlucnepcHas ¢da3a u AUCIEpCHOHHAS cperia.
Cycniensun 1 sMyabcun. 3o u renu. Onanecteniyst. ¢ dext Tunnans. Koarymsanus. CenumenTanust. Cuaepesnc.

Peakuun B pacTBOpax 3JeKTpPoMTOB. KauecTBeHHBIE peaklMHd Ha HOHBI B pacTBope. KHCIOTHO-OCHOBHBIE
B3aMMOZEHCTBUA B pacTBopax. Am¢orepHocTh. MoHHOE mpomn3BeneHne Bobl. Bogopoausiii nmokaszarens (pH) pacTtBopa.
CunbHble U cralble 3eKTpostuThl. Pacuer pH pacTBOpOB CHIIBHBIX KHCIOT U Iesnoded. KoHCTaHThI nucconnanun ciadbix
ANMEKTPOIHUTOB. C853b KOHCmaumsl u cmenenu ouccoyuayuu. 3axou passedenuss Ocmeanvoa. Peakyy HOHHOTO 0OMEHa.
[TonHble u cokpallleHHbIe HOHHBIE ypaBHEeHUs. ['uaposm3 coneld. ['maponus mo kKaTHOHY, IO aHWMOHY, IO KaTHOHY W IO
aHMOHY. Peakmusi cpeibl pacTBOPOB COJICH: KHCIOTHAA, IIEIOYHas M HeWrpanbHas. [1omHBIN HeoOpaTHMBIA THAPOIHS.
Honyuenue peaxyuei eudponusa ocHoguwix coneti. I[lonamue o npomoaumuyeckou meopuu bpencmeoa—/Jloypu. Ilonamue
0 meopuu Kuciom u ocrhosanuil Jlviouca. 3HaueHNE THAPOIN3a B OMONOTHYECKUX OOMEHHBIX mpouec cax. [Ipumenenue
THAPOJIM3a B TPOMBIIIICHHOCTH. Pagnosecue Medcoy HACLIWEHHbIM pacmeopom u ocaokom. Ilpoussedenue
pacmeopumocmu.

Jdemoncrpauuun. 1. OmpeneneHne KHCIOTHOCTH CpeAbl NpHU TOMOINA HWHAWKATOpoB. 2. Dddexr Turmams.
3. ObpazoBaHue KOMIUIEKCHBIX COETMHEHHH ITEPEX0THBIX METAILIOB.

JlabopaTopHblie onbIThI. 1. Peakuuy noHHoro oomeHa. 2. CBoiicTBa KOJUIOMAHBIX pacTBOPOB. 3. ['maponus coueil.
4. TlosyyeHre M CBOMCTBA KOMIUIEKCHBIX COEIMHEHHH.

1.4. OxnenanTeIbHO-BOCCTAHOBHTE/IbHBIE MIPOLECCHI

OKHCIMTE/ILHO-BOCCTAHOBHTEIbLHbIE PeakUu. THITbI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX peakiuil. OKncieHne
u BoccTaHoBiieHHE. OKUCIUTEIN U BOCCTAHOBHUTENH. METO 3JIEKTPOHHOTO W 3JIEKTPOHHO-HOHHOTO Oananca. [loBeneHue
BEIIECTB B cpefax ¢ paszHbIM 3HaueHumeM pH. Ilepmanranar kamms kak okuciautens. OKHCINTETHHO-BOCCTAHOBHUTEIIBHBIC
peakuy B IPUPO/E, IIPOU3BOICTBEHHBIX IIPOLIECCaX M KU3HEAEATEIbHOCTH OPraHU3MOB.

TaabBaHUYecKHUil 31eMeHT (Ha mpuMepe dneMmenTa Jlanmdmsa). XUMHUECKHe UCTOYHUKUA TOKA: TajlbBaHUYECKHE
9NIEMEHTHI, aKKyMYJIATOPHl M TOIUIMBHBIE 3JIEMEHTHI. Dopma 3anucu Xumudeckozo ucmounuxa moxa. Cmanoapmuulii
6000pOOHBLU 31ekmpo0. Cmanoapmuulil 371eKmpooHblll nomenyuan cucmemsl. [lowsmue 06 anexmpodsudicyujell cuie
peakyuy. INEKTPOXUMHYECKIH PsI HAPSHKEHUH (AKTUBHOCTH ) METAJUIOB (Psi CTAHAAPTHBIX AJIEKTPOJHBIX TOTCHIIHAIIOB).
Hanpaenenue okuciumenvho-60ccmanosumenbHulx peakyui.

JJIEKTPOJIN3 PacIUIaBOB M BOJHBIX PACTBOPOB IJIEKTPOIHUTOB (KHUCIOT, MIENOYeH U coJel). 3akousl snekmponusd.
[MpakTHyeckoe NpUMEHEHUE SJIEKTPOJIM3a JUIS IOJNy4eHHs LIEJIOYHBIX, MIEJOYHO3EMENbHBIX METAIJIOB M aJFOMHUHHUS.
Koppo3sust MeTamioB: crmocoObl 3alIUTh METAIJIOB OT KOPPO3UH.



JemoncTpanmun. B3auMonelicTBue nepMaHraHata Kajuus ¢ CylIb(UTOM HATpusi B pasHbIX cpepax. 2.2. OCHOBBI
HEOPraHM4eCKON XUMUU

2.1. Knaccudukanus 1 HOMEHKJIATYPA HEOPraHMYeCKHUX COeAUHEeH Uit

Baxneilmme kmacchl HEOPraHMYECKHX BELIECTB. OJIEMEHTHI METaUIbl M HEMETaulbl W HUX IIOJIOKEHHE B
IMepnoandeckoit cucreme. Kriaccumdukamuss ¥ HOMEHKIATypa CIOXHBIX HEOPraHWYECKHX COCOWHEHHH: OKCHIOB,
THIPOKCHUIOB, KUCIOT U COJIel. ['eHeTHUeckass CBsI3b MEXIy KiIacCaMH HEOPraHUYCCKUX coequHeHUU. VneHTuuKaims
HEOPraHWYECKHX BEIIECTB U HOHOB.

Kommekchble coequnenns. CocTaB KOMIUIEKCHOIO HOHA: KOMILUIEKCO00pa3oBarelib, JIuranibl. KoopauHaionHoe
yucno. HoMeHKIaTypa KOMIUIEKCHBIX COEAMHEHUH. 3HAaUYeHNEe KOMIUIEKCHBIX coequHeHui. [IoHsTHEe 0 KOOpANHALMOHHOM
XUMHH.

2.2. HemeTa/uibl

Bonopon. Ilomydenue, ¢usnyeckne M XHMHUYECKHE CBOMCTBa (peakUuMM ¢ MeTaulaMd W HEMeTallaMHu,
BOCCTAHOBJICHHE OKCHJIOB U couseit). ' mapuabl. TOIIMBHBIE AIEMEHTHI.

TIanorensl. OOmmas XapaKTepUCTHKA SIIEMEHTOB TIaBHOH noarpymmsl VII rpynmel. @usmyeckue cBOCTBa MPOCTHIX
BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHs OKHCIMTEIbHOW aKTUBHOCTU TaJIOT€HOB B COOTBETCTBHM C MX IOJIOKEHHEM B
nepuoaudeckoid Tabmmie. Ilopsmok BBITECHEHHS TaJIOTCHOB W3 PACTBOPOB TaTOTEHHIOB. XJIOp — IONydCHHE B
IIPOMBIIICHHOCTH M J1abOpaTopHuM, peakIMW ¢ MeTaUlaMH M HeMeTalulaMu. B3anMopnelcTBhe Xiopa ¢ BOJOW W
pacTBOpaMu mienoden. [lennou mexanusm peaxyuu 83aumooelicmsaus Xaopa ¢ 6000pooom. Obeszapadcusanue numvesoll
800bl X10pom. Xpanenue u mpanchopmupoeka xaopa. KucinopomHele coemMHEHUs Xi1opa. [MIoXIopuThl, XIOpaTbl U
HepxjiopaThl Kak THINHWYHbIe okuciautend. OcobeHHocTH XuMuu (Topa, OpoMa U moxa. KauecTBeHHas peakius Ha HOJI.
l"aoreHoBOIOPOABI — TOYYEHHUE, KUCIOTHBIE U BOCCTAHOBUTEIbHbBIE CBOWCTBA. XJIOPOBOAOPO. ['aloreHoBOAOpOIHbIE
KUCIIOTHI U uX coyi. CoJistHast KMCI0Ta U ee coyin. KauecTBeHHbIE peakIuy Ha rajJoreHu-uoHbl. [IpuMeHeHne ranoreHoB u
HX BKHEHIINX COCTUHEHNN.

DJeMeHTHI MOATpPynmbl Kucjaopoaa. OOmas XapakTepuCTHKa 3JIEMEHTOB TIUIaBHOW mnoarpynmsl VI rpymmsl.
Odusnyeckue cBoiicTBa MPOCThIX BemecTB. O30H Kak autoTponHas Moaudukanus kuciopoza. Ilomydenue o30Ha.
Osonamopei. O30H Kak OKHCIUTENb. [I03UTHBHAs M HeraTWBHAs POJIb 030HA B OKpYXaloIIeH cpexe. Bzaumooleticmsue
o3ona ¢ ankenamu. CpaBHEHHE CBOMCTB 030HA U KHuciopoja. Bojga u mepokcun Bogopoja Kak BOJOPOJHBIE COEIUHEHUS
KHCIIOpOJia — CPaBHEHME CBOWCTB. [lepokcui BOJoOpoja Kak OKHCIHWTENb W BOCCTAHOBHUTENb. [IepOKCHIBI METAIIIOB.
THownamue 06 opeanuueckux nepoxkcuoax.

Cepa. Amnotpomnust cepbl. Du3NUECKHE M XHMHUYECKHE CBOWCTBA cepbl (B3aMMOJCHCTBHE C METaUIaMH,
KHCIIOPOJIOM, BOJIOPOJIOM, PAaCTBOPaMH INENOYeH, KHCIOTaMH-OKHCINTENsIMH). BzammMoneiicTBue cepbl ¢ cyiabdutom
HaTpus ¢ oOpa3zoBaHHeM THOCYJIbpaTa HaTpus. CepoBOIOPO — TOIyYeHUE, KUCIOTHBIC M BOCCTAHOBHUTENILHBIE CBOMCTBA.
Cymeunsl. Jucynvgpan. I[owamue o nonucyrvgpuoax. CepHUCTHIM Ta3 KaK KUCIOTHBIM OKCHI. OKHCIHTENBHBIC H
BOCCTaHOBHTEIIbHbIE CBOWCTBAa CEpHHUCTOrO rasza. IlojydeHne CEpHUCTOro rasa B HMPOMBILUICHHOCTH W JIaDOpaTOpHH.
Ceprucras kuciorta u ee comu. Cepupiid anruapun. Cepras kucinora. CBOWCTBA KOHIICHTPUPOBAHHON M pa30aBIeHHON
cepHOM KuCIOTHl. JlelicTBUE KOHLEHTPUPOBAHHON CEpHOM KHUCIOTHI Ha caxap, METaJUlbl, HEMETaJUIbl, CYJIb(QHIBI.
Tepmuyeckas: yCTOHYMBOCTD Cyab()aToB. Kpucmannozuopamel cyivghamos memanios. KauecTBeHHas peakids Ha CEPHYIO
KHCIIOTY ¥ €€ COJIH.

DJieMeHTHI NOArpynnbl a3oTa. O0mas XapaKTepuCTHKA JIEMEHTOB TJIaBHON MOArpynnbl V rpynnsl. Gusndeckue
CBOWCTBA MPOCTHIX BELIECTB.

A30T u ero coenuHeHusa. CTpoeHue MoJsieKyasl a3oTa. duznyeckue M XUMHUYeckHe cBoiicTBa asora. [losmydeHue
a30Ta B IIPOMBIIUICHHOCTH U abopatopun. Hutpuael. AMMuak — ero nosiydeHue, pu3niecKre U XMMHYECKHE CBOWCTBA.
OCHOBHBIE CBOMCTBAa BOJHBIX pPacTBOPOB aMMHaka. AMMHMaK Kak BOCCTAHOBHUTENb. B3aumoleiicmeue ammuaxa ¢
aKMuGHuIMU Memanamu. Amuo nampus, ezo ceolicmea. Conn ammoHus. [loBeneHne coneil aMMOHUSI TIPH HAarPEBAHUH.
KauecTBeHHast peaknus Ha MOH aMMOHHMA. lIpuMeneHne ammmaka. OKCHIBI a30Ta, MX MOJNydeHHE M cBoiictBa. Oxcup
aszora (I). Oxucnenue oxcuaa azota (II) xucnopomom. Jumepuszanmst oxcuaa azora (IV). A3oTucras KUCIOTa U €€ COJIH.
HutpuThl Kak OKHCIUTENN W BOCCTAHOBUTENH. A30THAsl KHCIOTa — (HU3MUYECKHE M XUMHUYECKHE CBOMCTBA, IOJTydCHHE.
A30THast KUCIIOTa KaK OKHUCIMUTENb (OTHOLICHHE a30THOM KHUCIOTHI K METajulaM M HeMeTaljaaM). 3aBUCUMOCTh IPOIyKTa
BOCCTAHOBJICHUS a30THON KHCJIOTBHI OT aKTUBHOCTU METaJlla U KOHLIEHTPALUHU KUCIOTHL. [IoHsamue 0 Kamuone HUmpoHusL.
Ocobennocmsb 63auMO0eliCmeUss MazHus U Mapeanya ¢ pa3zdoagieHHol azomuou kuciomou. Hutpatel, ux usnyeckue u
XUMHUYECKUE CBOICTBA (OKUCIUTENbHBIE CBONCTBA 1 TEPMHUUECKAs! YCTOWINBOCTS ), TPHMEHEHUE.

®octhop u ero coemmuenus. Amtorponust (ochopa. dusmueckue cpoiictBa pochopa. XUMHUECKAE CBOWCTBA
docdopa (peakuuu C KHCIOPOJAOM, TAJOI€HAMH, METajUlaMH, CJIOXKHBIMHM BELIECTBAMU-OKUCIUTEIAMH, IIEI0YaMu).
[Momyyerne u npumerenue pocdopa. Xaopuasl pocpopa. Dochun. Pochunpr. Docdopueiii anruapua. OprodocdopHas
n MeradochopHas KUCIOTHI U MX coyn. KadecTBeHHast peakius Ha opTodocdarsl. Pasnoxenue optohochopHOi KUCIOTHI.
[Ipumenerne docdopHOit KHCIOTHI M ee coyiel. buomormueckas ponb Qocdaros. [lupogocpopuas kucroma u
nupogocgamor. Oxcuo ocghopa (I11), pocghopucmas xucnoma u ee conu. ocghoprosamucmas KUCIOma u ee Cou.

Moarpynna yriepoaa. O0mias XxapakTepUCTHKA 3JIEMEHTOB IIaBHOW NOArpymibl [V rpymmbl.

VYraepoa. Amnorponust yriiepona. CpaBHeHHE CTpOEHHsSI M CBOWCTB rpadura u anmasza. DymnepeH kak HoBas
MoJIeKy/IsipHas (opma yriaepoma. YToJb: XUMHUCCKHE CBOWCTBA, MOJydeHHE W mpuMeHeHue yris. KapOuael. ['maposus
KapOuja Kanplus M KapOunma amoMuHMs. KapOuapl mepexoIHbIX MeTayuloB (kene3a, Xpoma M Jp.) Kak CBEpXIpPOYHbIC
MaTtepuanbsl. CHHTE3-Ta3 Kak OCHOBa COBPEMEHHOW NpOMBINUIEHHOCTH. OKCHJIBI yriaepona. OnekmpoHHOe cmpoeHue
MONEKYIbl yeapHo2o 2azd. YTOIb W yrapHBIA ra3 Kak BOCCTAaHOBHTENH. Peakuusi yrapHOro rasa ¢ paciulaBaMM LIeJI04eil.
Cunre3 ¢opmuartoB. OOpazoBaHHE yrapHOTO ra3a IpH HEIOJHOM CrOpaHHM Yris. buojormdeckoe nelicTBhHe yrapHOTO
raza. [lomyyeHne W MpUMEHEHHE yrapHOTO ra3a. YTIEKHCIBIA ra3: MoJydeHHe, XHMMHYECKHe CBOMCTBA (B3anMojieiicTBHe



YIJIEKUCIIOTO Ta3a ¢ BOJOH, IIe0YaMH, MarHUEM, IIEPOKCHIIAMU METAIIOB). OeKmMpoHHOe CIpOeHUe YeleKUcio2o 2asd.
YronpHasa kucnoTa u ee coiar. KapOoHaTs! ¥ ruipokapOOHATHI: X OBEACHHE IIPH HarpeBaHuH. KadecTBeHHast peakys Ha
KapOoHaT-uoH. Haxooicoenue kapbonamos mazHus u Kaibyus 6 npupooe: KOpaibl, dHcemuye, U36eCMHAKU (U36eCMKO8bIe
20pbl, KApCMosble newjepuvl, CMAIAKMUmMsl U CIMAIAeMUmol).

Kpemunii. ®dusndeckre 1 XUMHUYIECKHE CBOWCTBA KPEeMHHMA. Peakiu ¢ yriem, KHCIOPOJOM, XJIOPOM, MarHuem,
pacTBopaMu 1enoyeld, cepoBojoponoM. CuilaH — BOJIOpOAHOE coenuHeHue kpemHus. Cummumapl. [lomydenue u
npuMeHeHne kpemHaus. Oxcun kpemuus (IV), ero crpoenue, pu3nveckne 1 XUMHYECKAE CBOMCTBA, 3HAUEHHUE B IPUPOJIE H
npumeHeHue. KpeMHueBble KUCIOTHI U UX coiH. ['maponus cunnkatoB. CHIMKAaTHBIE MUHEPabl — OCHOBA 3€MHOM KODBI.
AJIOMOCHITHKATBL.

Bop. Okcun 6opa. bopHas kucnora u ee conu. bypa. Bonopoansie coenunenns 6opa — Gopansl. [Ipumenenne
coemuHeHuI Oopa.

Baaropoansie (uHepTHbIe) ra3pl. OOmas XapakTepHCTHKa 3JIEMEHTOB TaBHOM mnoarpymmsl VIII rpymmsr.
Oco0eHHOCTH XUMHUYeCKUX cBOicTB. [IpuMeHeHne 61aropoJHbIX ra3os.

Hemonctpanuu. 1. l'openne Bomopona. 2. [Momyduernue xmopa (omsiT B pobupke). 3. OKHCIUTENLHBIE CBOHCTBA
pactBopa runoxioputa Harpus. 4. OnbITel ¢ OpoMHOIT Bonoi. 5. IlnaBnenue cepbl. 6. ['opeHne cepsl B Kuciopoze. 7.
BianmopeticTBre xenesa ¢ cepoit. 8. 'openne cepoBomopona. 9. Ocaxaenune cynbpuaos. 10. CBolicTBa cepHHCTOTO rasa.
11. [lelicTBue KOHLEHTPUPOBAHHOW CEpHOM KHUCIOTHI Ha Melnb M caxaposy. 12. PactBope- Hue ammuaka B Boze. 13.
OcHOBHBIE CBOcTBa pacTBopa aMMmuaka. 14. Katamutuueckoe oxucinenue ammuaka. 15. I[lomyuenne okcuna asota (II) u
€ro OKWClIeHHe Ha Bo3nyxe. 16. [leiictBue a3oTHON kucioTel Ha Menb. 17. Toperme ¢ocdopa B kucmopome. 18.
[Mpespamenue kpacuoro docdopa B Genblil U ero ceeyenue B TeMHoTe. 19. Baaumoneiicteue dochopHoro anrumpuaa c
Bogoii. 20. O6pasusl rpadura, anmasza, kpeMuus. 21. ['operne yrapuoro raza. 22. TymeHne miIaMeHH YTISKUCIBIM Ta30M.
23. Pa3znoxxeHue mpamopa.

JladopatopHble onbIThl. 1. [lomyueHume xmopa W u3ydeHue ero CBOHCTB. 2. CBOWCTBa XJIOPCOJIEPKAITUX
otbenuBareneid. 3. CBoiicTBa Opoma, Hoja U uxX cojel. 4. M3ydenne cBoiicTB cepHOH KHCIOTHI U ee colieid. 5. Vzydenue
CBOIICTB BOJHOTO pacTBopa ammmuaka. 6. CBoiicTBa conell amMMoHMdA. 7. KauecTBeHHas peaknus Ha KapOOHaT-HOH. 8.
HcnbiTanne pacTBOopa CHIIMKaTa HATPHst MHIMKaTOpoM. 9. O3HaKoMIiIeHHE ¢ 00pa3aMu PUPOAHBIX CHIIMKATOB.

2.3. MertaJuiibl

OOuuii 0030p 371eMeHTOB — MeTalJIoB. CBOHCTBA MPOCTHIX BEIIECTB-METAIIOB. DJICKTPOXUMHUUYCCKUN PSif
HalpspKeHWH MeTayutoB. MeTaundyeckue KpHucrajuimdeckue pemeTkd. CriaBbl. XapaKTepucThka Hanbosee M3BECTHBIX
craBoB. [lomydeHne 1 MpUMEHEHNE METaJIIOB.

lenounbie Metaaiabl. OOmas XxapakTeprCTHKA AJIEMEHTOB IIaBHOH noarpynmns! [ rpymnmsl. CBoiicTBa MIETOYHBIX
MeTauioB. Pacmo3HaBaHne KaTHOHOB JIUTUA, HATPUA U KaJlus. HanI/Iﬁ U Kaui — MPEACTABUTCIIN MICTIOYHBIX METAJLJIOB.
XapakTepHble peakuuu Hatpus n Kanmus. llosydeHne menouHbIX MeTamioB. OKCHIBI M MEPOKCHIBI HATPHUS M KallHsL.
CoenuHenust HaTpus U Kanusa. Conu HaTpHs, Kajdus, UX 3HaUCHHE B IPUPOJE U JKU3HU uenoBeka. Coma U eAKUi HaTp —
Ba)KHEHIME coenHEeHNs HAaTpus. bepunnmii, Maraui, menodHo3eMenbHbIe MeTambl. OO0mmas XapakTepHCTHKA 3JIEMEHTOB
ryaBHOM noarpynnsl 11 rpynmer.

Bepuaiuii, MarHuii, mejao4Ho3eMeJibHbIe MeTa/Ibl. AM(OTEPHOCTh OKCHIA U THIpoKcHa Oepuiust. Okpacka
TUTAMEHU COJISIMH IEIOYHO3EMEIIbHBIX METAIIOB. MarHuii ¥ KaibIui, NX 00I11ast XapaKTepHUCTHKa Ha OCHOBE TIOJIOKEHUS B
[Meproanveckoii cucreme snementoB JI. M. MenneneeBa u crpoeHust atomoB. [losryueHue, GpU3MYeCKHEe U XUMHUYECKHUE
CBOWCTBA, MPUMEHEHHNE MArHUs, KAIbIUs U UX coeluHeHNH. Conn MarHus 1 Kajblus, UX 3HAYCHUE B NMPHUPOJAE M JKU3HU
yenoBeka. JKeCTKOCTh BOABI U CIIOCOOBI €€ YCTPaHEeHHUSI.

Amomunnii. PacnpocTpaHeHHOCTh B TIpHpoJie, GU3MUECKHEe M XUMUYECKHE CBOMCTBA (OTHOILICHHWE K KHUCIOPOXY,
rajoreHaM, pacTBOpaM KHCJIOT M IIesiodyeld, amomorepmus). IlpomsBonctBo amomuHus. [IpuMeHeHHE aTrOMUHMUSL
AmdoTepHOCTh OKcHaa U ruapokcraa amoMuHus. Comn amomusus. [loHOE pasnokeHne BOJOW CONeH aJIOMHHHSA CO
ca0bIMH  IBYXOCHOBHBIMH KHCJIOTaMH. AIIIOMHHATHl B TBEPIOM BHAE M B pacTtBope. KomiuiekcHble coenuHeHHs
AJIFOMUHUSA.

Ou10B0 U cBUHel. Du3uuecKue u Xumuieckue ceolucmsea (peakyuu ¢ KUCI0poooMm, kuciomamu), npumenenue. Conu
onosa (1) u ceunya (II). Ceunyoswviii akKymyasamop.

Mertamner mo6ounsix moarpynn. OOmas xapakrepuctika nepexoansix metamtoB [—VIII rpymn. Ocobennoctn
CTPOEHHSI aTOMOB TTEePeX0IHBIX MeTayutoB. O0mmue ¢pu3nyeckne 1 XUMUIECKHe CBOKWCTBA. [IpuMeHeHne MeTauioB.

XpoMm. Ousuveckre CBOMCTBA XpoMa. XUMHUYECKHE CBOMCTBA Xpoma (OTHOIIEHHE K BOJSHOMY Mapy, KHCIOPOMY,
XJopy, pactBopam kuciot). Ilomyuenne m mnpumenenue xpoma. CoequHeHHsT XpoMma. l3MeHeHHe OKHCINTENbHO-
BOCCTAaHOBHUTEIBHBIX M KHCIOTHO-OCHOBHBIX CBOWCTB OKCHAOB M THUAPOKCHIOB XPOMa C POCTOM CTENEHH OKHCIICHHS.
Awmporeprpie cBoiicTBa okcuma u ruapokcuaa xpoma (III). Oxucnenme comeit xpoma (III) B xpomatsl. Bzanmubie
nepexoJbpl XpoMaTroB M IUXpOMaToB. XpoMmaThl W IHMXPOMAThl KakK OKUCIUTENW. [lonnoe paziodicenue 6000i coiell
xpoma (III) co crabvimu ogyxocHosHvimu Kucromamu. Komnnexcnvle coedunenus xpoma.

Mapranen. ®usuueckue CBOKWCTBa Mapraiua. XMMHUECKAE CBOMCTBAa Mapraiua (OTHOIIEHNE K KUCIOPOAY, XJIOPY,
pactBopaMm kucinot). Ilomydenune m mpumeHeHue Mapranma. Oxkcun mapranina (IV) kKak OKHCIWTENb W KaTalu3arop.
[lepmanranar kamusi Kak OKUcHHMTENb. Oxcud u eudpokcud mapeanya (II): nomyuenue u ceoticmea. CoeOuneHust
mapeanya (II). Maneanam (VI) xanus u maneanam (V) xanus, ux nomyyenue.

Kenezo. Haxoxnenne B mpupoje. 3HaueHHe jee3a /Ul OpraHu3Ma uelioBeka. PHu3udeckue CBOMCTBa JKelesa.
XUMHUYECKUE CBOMCTBA jKeJe3a (B3aUMOJICHCTBUE C KUCTIOPOJIOM, XJIOPOM, CEPOM, YIieM, BOJIOH, KUCIOTaMH, PACTBOpaMU
coneit). CrumaBel xene3a ¢ yriaeponom. [lomyuenne u npuMeHenue xenesa. CoennHeHnns xeneza. CpaBHEHHE KHCIOTHO-
OCHOBHBIX M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB THapokcunaa skene3a (1) m ruapokcuna xeneza (III). Comm
xenme3a (II) u xenesa (III). Meroas! mepeBoma comeit xene3a (II) B comm xemnesa (III) u o6parHo. [TomHOE paszmokeHme



Bogoii comeit xkemeza (III) co cmaObIMU JTBYXOCHOBHBEIMH KHCIOTamd. OKHCIHTEIBHBIC CBOW- CTBa COCOMHCHUIA
xemne3a (III) B peakuusx ¢ BOCCTAHOBUTEISIMH (MOAUIOM, CEPOBOJOPOAOM M Menbio). LlMaHuaHble KOMILIEKCH JKeiesa.
KauectBennsie peakiun Ha noHsl xene3a (1) u (II1). @eppumei, ux nonyuenue u npumenenue.

Menb. Haxoxaenue B npupoje. buonorudeckast posib. @u3ndeckue U XUMAYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C
KHCIIOPOJIOM,  XJIOPOM, Cepoi, KUcIoTaMu-okuciaurensmu, xmopumom kenesa (I11)).  Bzaumooeiicmeue meou ¢
KOHYEHMPUPOBAHHBIMU COJISIHOU, BPOMOBOOOPOOHOU U UOO0B000POOHOU Kuciomamu 6e3 docmyna sozodyxa. IlonydcHue u
npumerenne meau. Oxenn u ruapokcua meau (11). Comu mean (IT). Meamsiit kynmopoc. Ammuakatst menu (1) u memu (I1).
[Monyuenue okcuaa memu (I) BoccraHoBnenuem ruapokcuaa mead (1) raroko3oit. [lonyyenue xmopuaa u womuna meau (1).

Cepedpo. Pusnueckrne U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C CEPOBOJOPOIOM B MPUCYTCTBHH KHCIOPOAA,
KHCIOTaMH-OKucTuTe s Me). OcakIeHHe OKchIa cepedpa Impu JACHCTBHH IMIETOYH Ha CONM cepedpa. AMMHAKaTHl cepedpa
Kak okuciutenu. KauecTBeHHast peakiiis Ha HOHBI cepedpa. [IpuMenenue cepedpa.

3o0q0T0. PDuspueckne MW XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE C  XJIOPOM, «IIAPCKOM  BOJKON).
3onoToxmopoBoaopoaHas kuciaora. I'mapokcun 3omota (III). Komrmutekcbr 3o0mo0ta. CrocoObl BBIACICHHS 30JI0Ta W3
30JI0TOHOCHOH nopofsl. IlpuMenenue 3050Ta.

Huak. Ou3nueckue W XUMHYCCKHE CBOWCTBA (B3aMMOJICHCTBHE C TaJOrCHAMH, KHCIOPOJOM, CEpPOH, BOJOH,
pacTBopaMu KHCIIOT W Imernoueit). [lomydenue w mpuMeHeHHe ITUHKA. AMGOTEPHOCTh OKCHIAa M THAPOKCHAA ITHMHKA.
Baxknelmnie coiau uHKa.

PryTh. Qusuyeckue u xumuueckue (83aumooeucmeaue ¢ KUCI0POOOM, CepOl, XA0POM, KUCIOMAMU-OKUCIUMENIMU)
ceoticmsa. Ilonyuenue u npumenenue pmymu. Amareeamvl — cnaasel pmymu ¢ memaniamu. Okcuo pmymu (II), ezo
nonyuenue. Xnopuo u uoouo pmymu (I1).

Hemoncrpanuu. 1. Kommekmus meramnos. 2. Komnexknus muHepamoB U pyd. 3. Kommekmus «Keneso um ero
criaBely. 4. OkpalirBaHue MJIaMEHH COJISIMHU IETOYHBIX U IIEJI0YHO3EMENbHBIX METAIIOB. 5. B3auMoelicTBue HaTpus C
BoIoM. 6. Bzanmoeiictere kanpuus ¢ Bogoi. 7. Komneknus «Amromuaniiy. 8. [nasnenne amromunns. 9. Bzanmoaeicraue
TFOMHHUSA co Ienoubio. 10. Anromorepmus. 11. B3aumoseiicTBrue XpoMa ¢ COJITHOW KHCIOTOH Oe3 JocTyma Bo3ayxa. 12.
Ocaxnaenue ruapokcuna xpoma (III) n okucnenue ero nepokcugoM Bojgopoda. 13. Pasnoxxenue nquxpomara aMmoHus. 14.
Pasnoxxenne mepokcuaa BOJO poAa MOJ JeWCTBHEM IWOKcHaa mapraHna. 15. Ocaxnenwme ruapokcuna xenesa (II) u
OKHUCIICHHE ero Ha Bo3ayxe. 16. Brigenenue cepedpa u3 ero colieii [eiicTBUEM MEIH.

JlaGopaTopHsble onbIThl. 1. OKpammBaHWe ITUIAMEHH COCIWHEHHSIMH IIETOYHBIX MeTaiuioB. 2. O3HaKOMIICHHE C
MUHEpAIaMU U BOKHEHITUMH COCAWHCHHUSIMHU IMIEIOYHBIX MeTaioB. 3. CBOWCTBA COCAMHEHUH INEIOYHBIX METAJUIOB. 4.
Okpacka TUTaMEHH COJIAMH UIEJIOYHO3EMENbHBIX MeTauioB. 14. CpoiicTBa Marauws m ero coemuHeHuil. 15. ColicTBa
coequHennit kanenud. 16. Xectkocts Boxpl. 17. CsoiictBa amromuHHsa. 18. CBolicTBa COCAUHEHHWH amroMuHHSA. 19.
Cesoticmesa onosa, ceunya u ux coedunenuil. 20. CBoiictBa coequHenuii xpoma. 21. CBoiicTBa Maprania u ero coeTuHeHu .
22. N3ydyenne muHEpanoB xeme3a. 23. CpoiicTBa xene3a. 24. CBoiicTBa Me[H, e CIIaBOB U coenuHeHni. 25. CBoiicTBa
IIUHKA U €ro COEJIMHEHUH.

3. OcHOBBI OpraHnYecKoi XuMHuu

3.1. OCHOBHBIC NOHATHS OPraHNYECKON XUMHH

IlosiBeHue M pa3BUTHE OPraHUYECKOM XUMUHM Kak Haykd. [Ipeamer um 3amauu opraHudeckod XxuMHuHM. MecTo M
3HaUEHUE OPraHNYECKON XMMUM B CUCTEME ECTECTBEHHBIX HayK. B3auMOCBSI3b HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB.

OCOOCHHOCTH OPraHUYeCKUX BeniecTB. [[puurHbI MHOTO0Opa3usi OpraHMYeCKUX BeriecTB. OpraHuvecKue BelecTBa
B IIpUpoJe. YTIEPOAHBIA CKEIIET OPraHNIeCKON MOJIEKYIBI, €ro THIIBL: IUKIHYecKHe, anukimdeckre. Kapoomukimaeckne
U TeTepOLHUKINYecKre CKeleThl. KpaTHOCTh XMMHUYECKOW CBSI3U (BUJABI CBSI3€H B MOJIEKYJIaX OPraHUYECKUX BEIIECTB:
OJIMHApHBIC, TBOWHBIC, TPOWHBIE). VI3MEHEHNE SHEPTHUU CBS3CH MEXIy aTOMaMHd YIiepoJa MPH YBETUYECHUH KPaTHOCTU
cBsi3u. HachllieHHble 1 HeHACBIIIEHHbIE COSTUHEHMSL.

DOJEeKTPOHHOE CTPOCHUE W XMMHUYECKHE CBSA3HM aToMa yriiepoaa. I mOpuau3aus aTOMHBIX OpOHUTajie, €€ THIBI st
OpPTaHUYECKAX COCIUHCHHN: Sp3, sz, Sp. OOpaszoBaHWe o- W P-CBA3eH B MOJEKYIaX OPraHUYECKUX COCTUHCHUH.
IIpocTpaHCTBEHHOE CTPOCHHE OPraHUIECKUX COCTUHEHHM.

XUMHUYECKOE CTPOCHHE KaK MOPSANOK COSAWHEHHS] aTOMOB B MOJIKYJE COTJIACHO WX BaJieHTHOCTH. OCHOBHBIC
MIOJIOKEHUsSI TEOPUH XMMHYECKOTO CTPOEHHS OpraHMdeckux coeauHeHuit A. M. bByriepoBa. 3aBUCHMOCTH CBONCTB
BEIIECTB OT XHWMHUYECKOTO cTpoeHHs MoJekyld. CrpykrypHas ¢opmyna. M3omepus u wm3omepsl. CTpyKTypHas Hu
MIPOCTpaHCTBEHHAs n3oMepus. M3omepus yriaepoaHoro ckenera. MzoMmepus mosioxkeHus. MexkiaccoBasi usoMmepusi. Busl
MIPOCTPAaHCTBEHHON m3oMepun. OnTHueckas H30MepHs. ACHMMETpHUYECKHi aToM yriepoaa. ONTHYECKHE AHTUIIOJBL
XupanbHOCTh. XUpPATBHBIC U aXHpaIbHBIC MOJICKYIEL. ['eomeTprueckas usomepus (yuc-, mpanc-u30MepHs).

Qu3uKo-Xumuyeckue mMemoosbl UCCIe008aHUS CIMPOEHUL U PEaKYUOHHOU CHOCOOHOCMU OP2aHUYeCKUX cOeOUuHeHUl.
Cnexmpockonus AMP, macc-cnekmpomempus, UHQPAKPACHASI CNEKMPOCKONUAL.

DNEKTPOHHOE CTPOCHHE OPraHMYECKUX BelIeCTB. B3anMHOE BIMSHHE aTOMOB W TPYII aTOMOB. DJEKTPOHHBIC
apdexTel. MHAYKTUBHBIN u Me3oMepHBIA 3¢¢exTsl. [lpeacraBnenne o pesonance. Kimaccupukarms opraHHYECKUX
BemiectB. OCHOBHBIC KJIACChl OPraHMYECKHX COCAMHCHHH. [IpHHIMNBI KiacCU(UKAIMH OPraHWMYECKUX COCAUHCHHUIA.
Iousitre 0 GYHKIIHOHAIBHOM IPYIIIE.

Knaccupukanuss opraHMdYecKMX COCAWHEHWA 1O (YHKIMOHAJIBHBIM TpynmaMm. [omozorus. [omoinoru.
I'oMonoruueckas pazHocTh. ['oMoJIOrHUECKHE PSIIBL.

HomenknmaTypa opraHMYecKHX BEIISCTB. MekayHaponHas (CHCTeMaTH4eckas) HOMEHKIATypa OpraHUYeCKUX
BEIICCTB U MPUHIUIIBI 00pa30BaHUs Ha3BAaHHUI OPraHUYCCKUX COCAMHEHH. PaliioHabHass HOMEHKIIATYpa.

Krnaccudukanus u ocoOeHHOCTH opraHmdeckux peakiuil. CrocoOpl 3amuceil peaknuii B OPraHMIeCKOH XUMUH.
Cxema U ypaBHEHHUE. Y CIIOBUS poBeneHus peaknuid. Kitaccudukanus peakiuii OpraHu4ecKuX BEMIECTB O CTPYKTYPHOMY
MPU3HAKY: 3aMEUIeHHe, NPHCOSANHEHNE, OTHICIUICHHE. PeaknnoHHbIe HMEeHTpH. [lepBoHAdanbHBIE TMOHATHS O THIAX U



MEXaHN3MaX OpPraHMYEeCKUX peakiui. [[OMONNTHYECKH M TreTepOoSUTHYECKUH pa3phlB KOBAJICHTHOH XMMHUYECKOW CBSI3H.
CBOOOIHOPAIMKATBEHBINA M HOHHBIM MEXaHU3MBI peakunu. [loHsATHEe 0 CBOOOIHOM pamukaie, Hykieoguie, 3J1eKTpodure,
KapOokaToHe U KapOaHnoHe. (OO0o3HaueHHWE HOHHBIX pEaKIWd B OpraHu4eckod XuMuu. OKHCIUTENBHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUH B OPraHUUECKON XuMHU. M neHTH(uKanus opraHuueckux coequHeHnH. [ eneTnyeckas cBs3b
MEXIY KJlacCaMi OPTaHWYECKHX COCIMHEHNH.

JemoHcTpanuu. Moenu opraHi4ecKuX MOJIEKYJI.

3.2. YrJeBoaopoabl

ANKaHbI. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE MOJIEKY/Ibl MeTaHa. Sp°-I HOpHI3aLus opouTaneil aToMOB
yriiepoaa. ['omonoruyeckuil psg u odmas dopmyna ankaHoB. CucreMaTHueckas HOMEHKIATypa aJKaHOB M PaJUKAaJOB.
W3omepust yriaepoHOTO cKejeTa alkaHoB. [lonamue o kongopmayusx. Pusndeckue cBOCTBA allKaHOB. 3aKOHOMEPHOCTH
U3MEHEeHHsT (DU3UYECKUX CBOWCTB. XHUMHUYCCKHE CBOWCTBA AJIKAHOB: TaJIOTCHUPOBAHUC, HUTPOBAHHE, ICTHUIAPUPOBAHHE,
TEPMHUUECKOE pas3liokKeHue (IMMPoJn3), TOPEHHE KaK OAWH M3 OCHOBHBIX MCTOYHHMKOB TEIUIA B MPOMBIIUICHHOCTH U OBITY,
KaTaJJUTUYECKOE OKHCIIEHHE, KPEKMHI KaK CIOCOOBI INOJYy4YeHHs BaKHEHIIMX COCJUHEHHH B OPraHWYecKOM CHHTE3E,
N30Mepu3alysd Kak CII0CO0 TIOJydeHUs] BBICOKOCOPTHOTO O€H3MHA. MeXaHW3M peaknud CcBOOOJHOPaIUKaIbHOTO
3aMmeneHns (Ha mpuMepe XJIopupoBaHus MeraHa). CHHTETHUYECKHE CHOCOOBI MOJydeHHs ajJKaHoB. MeToJbl IMoJTydeHHs
AIKaHOB W3 aJIKWITAIOTEHUIOB (peaknus Bropia), nekapOOKCHIMPOBaHWEM COJiel KapOOHOBBIX KHCIOT M DJIEKTPOIH30OM
pacTBOPOB CoJIei KapOOHOBBIX KUCIOT. HaxoskaeHne ajakaHoB B IPUPOJIE M TPUMEHEHHE aJIKaHOB.

Hukaoankanbl. CrpoeHue MoJeKyl UukioankaHoB. OOmas ¢opmyna nukioankanoB. HomeHkiaTypa
LUKJIOATKAHOB. VI30MepHs IMKIOATKAaHOB: YIICPOIHOTO CKEJETa, MEXKJIAcCcoBas, IPOCTPaHCTBEHHas (yuc-mpamuc-
nzomepusi). HanpspkeHHble 1 HeHanpspkeHHble TUKIBL. Crienuduka CBOWCTB LMKIOAIKAHOB C MaJbIM Pa3MEpoOM IHKJIA.
XUMHYECKHE CBOMCTBA IIMKIIOMPOIAaHa: TOPEHHE, PEeaKIUU MPUCOETUHEHHs (TMIPHPOBaHKE, PUCOCIMHEHNE T'aJOreHOB,
rajIoT€HOBOIOPOJIOB, BOJIBI) U IIUKJIOTE€KCaHa: TOPEHUE, PEeaKI[UH paJluKalbHOI0 3aMeIleHNs (XJIOpUPOBaHNEe, HUTPOBAHUE).
IMTonmyueHne NMKIOATKAaHOB U3 AJIIKAHOB U AUTAIOT€HAIKAHOB.

AJIKeHbI. DIeKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIbI STHICHA. SP°-IHbpuau3aris opouTaei aToMoB
yriepoa. 6- u m-Csi3u. ['oMmosoruueckuii psa u obias GopMysa ankeHoB. HomeHkaTypa ankeHoB. Mi3oMepHst aikeHOB:
YIJIEPOAHOTO CKeJeTa, IOJIOKeHUSI KPaTHOH CBS3M, NPOCTPAHCTBEHHasl (IeOMETpHYEcKas W30MEpHs, WIH YUC-TPAHC-
n3oMepusi), MexkiaccoBas. Pusnueckre CBONCTBA alIKEHOB. XMMHYECKHE CBOWCTBA alKeHOB. Peakunu »nekTporibHOro
MIPUCOEANHEHUS] KaK CHOco0 TModydeHHs (YHKIMOHATBHBIX MPOM3BOAHBIX  YIIIEBOJOPOJOB: THIPHPOBAHHE,
raJoreHMpOBaHHe, THAPOTAIOTCHUPOBAHUE, TUApaTalMs AJIKEHOB. Mexanuzm 21eKmpo@uibHo20 npucoeouHenus K
anxenam. IlpaBuino MapkoBHUKOBA U ero OOBSCHEHHWE C TOYKH 3pEHUS JJIEKTPOHHOW Teopuu. PamukaibHOE
IprucoeaAnHeHne OPOMOBOIOpO/Ia K ajIkeHaM B NMPHUCYTCTBUU MEpEeKUCeH. Baaumoodeticmsue aikenos ¢ OpomMom u Xiopom 6
2azosoti gaze npu evicoxkou memnepamype unu Ha ceéemy. OKUCICHHE aKEHOB: TOPEHHE, OKUCICHHE KHCIOPOJIOM B
npucyrctBun ximopunoB nawtaaus (II) m memu (1) (Bakep-mporecc), OKUCIICHHE KUCIOPOJOM B MPUCYTCTBUU cepedpa,
OKHCJICHHUE TOpAYUM TOAKHUCICHHBIM paCcTBOPOM II€pMaHraHaTta KaJikus, OKUCJICHUC IMICpMaHI'aHATOM Kallud (peaKuHa
Barnepa), osonuposanue. KadecTBeHHBIE peakIMil Ha ABONHYIO CBS3b. [IpOMEBINUIEHHBIE W Ja0OPATOPHBIE CIIOCOOBI
MOJIydeHUs1 alkeHoB. [lolyyeHue anKeHOB JETMAPUPOBAHHEM AaJIKaHOB; peaxyuell >SIUMUHUPOSAHUA W3 CIHUPTOB,
raJIOTeHaIKaHOB, nuranoreHankaHoB. [Ipasmio 3aiineBa. [lonmuMepusaius ankeHoB. [lonumeprzanus Ha KaTalu3aTopax
[Murnepa—Harra. [lommaTHieH Kak KPYMHOTOHHAKHBIM MPOIYKT XWMHUYECKOTO ITPOM3BOACTBA. [IprMeHEHHE ajKeHOB
(3TUTNEH U IPOTIUTIEH).

Anxaguennl. Kiaccudukanust ankagueHOB MO B3aMMHOMY PpAacIlOJIOKCHHIO KpPAaTHBIX CBS3€Hl B MOJIEKYIIe.
OCo0EHHOCTH 3JIEKTPOHHOIO U NMPOCTPAHCTBEHHOT'O CTPOSHHMS CONPSDKEHHBIX aykaaneHoB. OOmmas Gopmyna ankaJueHoB.
Homenknatypa u u3zomepust ankaaueHoB. dusnueckue CBONCTBA alKaJMEHOB. XUMHUYECKHE CBOWCTBA AJIKaJUEHOB:
peakuuy NMpUCOeIUHEHHs (THAPUPOBAaHUE, TAIOTCHUPOBAHKE), TOpEeHNsT ¥ nonuMmepuzanuu. 1,2- n 1,4-Ilpucoenunenue.
[Tomygenne ankaguenoB. Cunres Oyrammena n3 OyraHa u staHona. [lommvepnsanus. Kayayku. Bxiag C. B. Jlebenesa B
MIOJIy4eHHE CUHTETUUECKOTO Kaydyka. Bynkanuzanus kaydykoB. Pesuna. MHoroo6pasne BUJOB CHHTETHUECKHUX KayqyKOB,
UX CBOMCTBA U IIPUMEHEHUE.

AJIKHHBI. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIBI areTwieHa. SP-I'mOpuamsanms opOutamneit
aToMOB yriiepona. ['omonornyeckuii psig u obuias gopmyna ankuHoB. HomeHkiaTypa ankuHOB. M30Mepusi ajKMHOB:
YIJIEPOJHOTO CKEJIETa, IOJIOKEHUS KPAaTHOM CBA3M, MexkiaccoBas. (DHU3MUECKHE CBOMCTBA aJKUHOB. XHUMHUYECKUE
CBOWCTBa alKWHOB. Peakumu npHcOeqUHEHHS KaK CIOCO0 TOJIydeHHs IOJIMMEPOB M JAPYTHX MOJIE3HBIX IPOIYKTOB.
I'mopupoBanue. Peakunm NpHCOEAMHEHUS TaJOTE€HOB, TalOr€HOBOJOPOJOB, BOABL. TpuMmepusanuss U AUMEPU3ALMS
anerwieHa. Peakuuu 3amemienus. KucioTHble CBoOiiCTBa allKWHOB C KOHLIEBOM TpPOWHOW CBSI3bI0. ALIETUIICHU]IBL.
Bzaumooeiicmeue ayemunenudos c canocenankamamu. lopenue anerwneHa. OKHCIEHHE alKHHOB pacTBOPOM
nepMaHraHata Kaiausa. [lodydeHue ameTwieHa THPOJIM30M MeTaHa | KapOuaHeiM MeTogoM. CHHTE3 aJKHHOB
AJTKUIAPOBAHUCM allCTUIINIOB. HpI/IMeHeHI/Ie allCTHJICHA. FopeHI/Ie allCTUWICHA KaK HWCTOYHUK BBICOKOTEMIICPATYPHOI'O
IUTAMEHU JUIS CBAPKH M PE3KH METAIIIOB.

Apensl. Vcrtopust oTkpbiTHs OeH3ona. [lowsamue 06 apomamuunocmu. Ilpasuno Xiokkens. Hebenzouonvle
apomamuyeckue cucmemvl. COBpEMEHHbIE INPEACTABICHUS 00 3JIEKTPOHHOM M IPOCTPAHCTBEHHOM CTPOCHHMHU OeH30Ia.
O6mas ¢opmyna apeHoB. M3omepuss 1 HOMEHKIATypa IrOMOJIOTOB OeH3oya. M3oMmepust anm3amelieHHBIX OCH30JI0B Ha
npumepe KcuinosioB. dusnyeckre cBocTBa OeH30a. XUMHUYECKUE CBOMcTBa OeH3o0ua. Peakiuu 3aMenieHns: B OEH30JIbHOM
sape (neKTpoIIbHOE 3aMelIeHNe): TaJoreHNpOBaHNe, HUTPOBAaHHE, AJKWIMPOBAHUE, ayuiuposanue, cyib@uposanue.
Mexanusm  peaxyuu  anekmpoguivHozo  3ameujenusi. Peakuum 1npucoeMHeHuss K OeH3ony  (THApUpOBaHME,
raJloTeHNpPOBaHUe (XJIOPHPOBAHUE HA CBETY)). Peaknmsa roperns. OcoOeHHOCTH XUMHUYECKAX CBOMCTB alIKHIOEH30JIOB Ha
npuMepe TosryoJsia. B3anMHOe BIHMSIHHME aTOMOB B MOJIeKyle Toxyosa. [IpaBuiia opueHTaluM 3aMecTUTENed B peakIusix
3aMEIICHUS, CO2NACOBAHNHAA U HEeCO2NACO8AHHAA opuenmayus. XIOpUpoBaHUe Toimyosa. OKHCIEHHE alKWIOEH30JI0B



pacTBOpOM NepMaHraHara Kanusl. [anoreHnpoBaHHe aJKHIOEH30J0B B OOKoBylo memnb. HurpoBanue HUTpOOEH30a.
[Momygenne OeH3zoma W ero romojoroB. [lpuMeHeHHWe TOMOJOTOB OeH3oma. [loHamue O NOMUAOEPHBIX APEHAX, UX
Qusuonozuueckoe oeticmeue Ha OP2AHU3M HeN0BEKd.

I'eneTnyeckasi CBSI3b MEKIY Pa3JIMYHbIMU KJIacCaMM  yIJ1eBoAOpoAoB. KauecTBeHHBIE peakIuu Ha
HenpeAeTbHBIC YTIEBOIOPOIHI.

I'asioreHONpOU3BOIHbIE YTJIEBOIOPOIOB. OJJeKMPOHHOE CMPOEHUE 2AN02EHONPOU3BOOHBIX  V2leB000PO008.
Peakmum  3amemieHWss TayioTeHa HA THAPOKCHWI, HHUTPOTPYNILY, [HAHOTPYIILY, amuHozpynny. JlefictBue Ha
raJoreHIIPON3BOHbIE BOJAHOTO U CIIMPTOBOTO pacTBopa mienaoun. CpaBHEHHE pEaKUMOHHOM CIOCOOHOCTH aKHi-, BUHHII-,
¢deHmn- u  OSH3WITAIOTeHUIOB. B3auMojelcTBHe [UrajlOTeHAIIKAHOB C MarHMeM U IMHKOM. [loHsitHe o
METATIOOPTaHUYECKUX COCAMHEHUsIX. Maenutiopeanuueckue coedunenus.. Peaxmus [pumvapa. VcmonbzoBaHue
raJoreHONPOHU3BOIHBIX B OBITY, TEXHUKE M B CHHTE3E.

Hdemoncrpanuu. 1. CocraBnenne mojeneil Mojekyn ankaHoB. 2. bpomupoBaHue rekcana Ha cBery. 3. I'opeHue
MeTaHa, ITUJIeHa, arleTuieHa. 4. OTHOIIEHHe MeTaHa, TUJICHA, alleTUJIeHa U OeH301a K pacTBOpaM IepMaHIraHaTa Kajlus U
OpomHOIi Boze. 5. [lomydeHue THIIEHA peaKIuel TeruapaTanuy sTanona. 6. [TomydeHne ameTuineHa THAPOIA30M KapOuia
Kanpiust. 7. OKHUCIIEHME TOJyoJla pacTBOpOM NepmaHraHara kamust. 8. IlomydeHue crTupona aenoiuMepu3anuei
MTOJIUCTHPOJIA U MCIIBITAaHKE €ro OTHOIIECHHUS K pacCTBOPY NEpMaHTaHaTa KaHs.

3.3. Kuciaopoacoaep:xamue opranndeckue coeMHeHust

Couptel. Knaccubukanus, HOMEHKJIATypa W H30MepHs CHHUPTOB. ['oMojormyeckuii psa u ooOmias ¢dopmyna
MpeIeNbHBIX OJHOATOMHBIX CUPTOB. DU3muecKne CBOMCTBA IMPENENFHBIX OJHOATOMHBIX CIIUPTOB. BomopomHasi CBS3b
MEXIY MOJIEKYJaMU W ee BIMsSHHE Ha (PU3NYecKHe CBOICTBA CIMPTOB. XMMHYECKHE CBOMCTBA CIIMPTOB: KUCIOTHBIE
CBOIicTBa (B3aMMOJEHCTBHE C HATPHEM KakK CHOCOO YCTAHOBIICHUS HAJIMYHs THAPOKCOTPYIIBI); PEaKIHUH 3aMENICHHS
THJPOKCHIBHOM I'PYNITBI Ha TlOTEH KaK Coco0 MOJyYeHUs! PaCTBOPHUTEIICH; MEKMOJIEKYIISIpHAs. U BHYTPUMOJIEKYJIsIpHast
JeruapaTanus; 00pa3oBaHHE CIOKHBIX 3()UPOB ¢ HEOPraHWYECKUMHU M OPTaHUYECKUMH KHCJIOTaMH; TOPEHHE; OKHCICHNE
okcugom Menu (II), moaxkuciIeHHBIM PacTBOPOM IEepMaHTaHaTa Kalusi, XpPOMOBOH CMEChIO; PEaKkIHH YIIeBOIOPOIHOTO
panvkana. CpasHeHue peakyuoHHOU CHOCOOHOCMU NEPEUUHBIX, GMOPUYHBIX U MPEMUYHBIX OOHOAMOMHLIX CHUPMOS 8
peakyuu 3amewjeHus. AJKOTONATHL. [Waponms, ankuimupoBaHWe (CHHTE3 MTPOCTHIX 3(GUpoB MO BuibsMcony). Dgupet
docgopruvix kucnom. Pore mono-, Ou- u mpugocgamos 6 buoxumuyeckux npoyeccax. IIpOMBIIIJICHHBIA CHHTE3 METaHOJIA.
[omydenne oTaHONA: peakmuss OpOKEHUS TIIOKO3BI, THIOpaTalus OdSTHieHa. [IpuMeHeHWe MeTaHOoJa W 3TaHoJA.
du3nosIorHYecKoe eHCTBUE METaHOJIa W 9TaHOJa Ha OPraHU3M 4YeloBeKa. MHOTrOaTOMHBIE CIIMPTHI. DTHICHIJIMKOIb U
TJIMIEPUH KaK TIPEACTABUTEIN TPENeIbHBIX MHOTOATOMHBIX CHHPTOB, WX (U3WYECKHe M XHMHYECKHE CBOMHCTBA.
KauecTBeHHass peakuusi Ha MHOTOATOMHBIE CHHMPTHI W €€ NPUMEHEHHE Ui paclio3HaBaHWs TIIMIEPHHA B COCTaBe
KOCMETHYeCKUX cpeacTB. CHHTE3 ANOKCaHa U3 STUIICHTIIUKOISA. TOKCHYHOCTH STHIICHIIIMKOIS. [IpakTHueckoe mpuMeHeHne
STHIICHTJIMKOJIA U TIHLEPUHA.

IpocTteie 3pupsI KaK U30MEPHI PEICIBHBIX OJJHOATOMHBIX CIUPTOB. CpaBHEHUE UX (PU3NYECKHX M XUMHYECKUX
CBOICTB co cnmpTaMu. Peaxrusi paciieruieHus: IpoCThIX 3GHUPOB HOTOBOIOPOIIOM. [lepokcudsl npocmuix 3¢hupos, mepul
npedoCcmopoAICHOCU NpU padbome ¢ HUMU.

®enoabl. CTpoeHne, M30MepUs M HOMEHKIaTrypa (eHonoB. B3anmHOe BiMsHHE aTOMOB B MOJeKyle (eHoa.
du3nyeckne 1 XUMHYECKHE CBOMCTBA (heHOJIa M Kpe30JioB. KHCIIOTHBIE CBOMCTBa ()EHOJIOB B CPABHEHHWH CO CHHMPTAMHU:
peakuuu C HaTpueM, THIPOKCHUAOM Harpus. Peakuuu 3amMemieHus B OCH30JIBHOM KOJIblie (TaJIOT€HUPOBaHHE
(bpomupoBanue), HUTpoBaHUE). [Ipocmsie 3¢pupel eronos. Oxucnenne (eHonoB. KauecTBeHHBIC peaknuyd Ha (EHOI.
[Monyuenune denoxna. [Ipumenenue penomna.

KapOonuibHble coelHMHeHUsI. ANBACTHABI W KETOHBL. OIJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHUE
KapOOHWJIBHOIM TpYNIBL, €€ TOJIIPHOCTh W mojspusyeMocTs. Kiaccudukaums anbnerunoB u ketoHoB. CrpoeHue
MpEeaeNbHBIX aNbICTHAOB. [ OMOJIOTHYECKHH pA, HOMEHKIATypa, HM30MEpHs MpeaeiabHBIX ampAerunoB. CrpoeHue
MOJICKYJIBl aleToHa. | OMOJIOTHYEeCKHH psll, HOMEHKIAaTypa W Hu30MepHus KeToHoB. OOmas Qopmyna IMpenenbHBIX
anpIerujoB U KeToHOB. Dusnueckue cBoiicTBa (OpMalblerHia, aleTalbIeruia, aluetona. [lousmue o Kemo-eHONbHOu
maymomepuu KapOOHUIbHbIX coeOuneHuti. XUMAYECKHE CBOWCTBA NpPEACTbHBIX ANbICTHAOB W KETOHOB. Mexanusm
peaxkyuu  HyK1eoQuibHo20 NpuUcoeouHeHust no KapoonunvHou epynne. Peakuuu TNPHCOEIMHEHUS BOJBI, CIHPTOB,
HAaHOBOJOpOa U THApoCcynbhuTa HaTpus. [lonyyenue ayemanei u xkemaneu. CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH
aNBJETHJ0OB U KETOHOB B PEAKIMAX MPUCOEANHEHUs. Peaknny 3aMerieHns: aToMOB BOZOPO/a NPU YIJIIEPOJHOM aToMe Ha
raiored. Ilonmumepm3anmst Qopmanpaernga u anetanpiaeruna. Cunmes cnupmog 63aumooetcmsuem KapOOHUTbHBIX
coedunenuti ¢ peaxmusom I punvapa. OkucieHHE KapOOHMIBHBIX coeluHEeHHH. OCOOEHHOCTH pEaKIHMH OKHCIEHUS
arieroHa. CpaBHEHHE OKHMCIICHHS albJeTHUIOB M KeTOHOB. [ mapupoBanme. BoccraHoBineHne KapOOHHUIBHBIX COEIWHEHHHA
B cupThl. KadecTBeHHBIE peaknWyd Ha aiubJCTHIHYI0 TPYNHy (peakmus «cepeOpsHOTO 3epKajiay, B3anMOJCHCTBHC
¢ ruapokcugom wMeau  (II)).  AnbAombHO-KpOTOHOBAass KOHJIEHCAIMS — albJACTHAOB U KeTOHOB. (OcoOeHHOCTH
¢dopmanpaeruaa. [lonydaenne nmpenenbHBIX albIeTHI0B: OKUCIIEHIE CIUPTOB, THApaTanus aneruieHa (peaknus Kydeposa),
OKHCJICHUEM 3THJIEHA KHCIOPOJIOM B prcyTcTBUM xyopuna namiagus (I1). Tlomydenne anetoHa oKucieHHEM MpomaHoia-
2 W pasIoKEHHWEM KallbIIMEBOH WM OaphUeBOM COMM YKCYCHOW KHUCIOTHL. TOKCHYHOCTHh albIeTHI0B. BaxHeimne
MIPEACTABUTENH aIbJECTHIOB U KETOHOB: (JOpMalIbIeTH I, YKCYCHBIN ajbJIeTH I, alleTOH U UX MPAKTHYECKOE HCIIOIb30BaHHUE.

Kap6onoBsbie kuciaotsl. CTpoeHHE MTPEAEIBbHBIX OHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. Kiaccudukanms, nzomepus
U HOMEHKJIaTypa KapOOHOBBIX KHCJIOT. OJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIIBHOM TpyIIIHI.
I'omounornueckuii psg u oOmwas Gopmyna HpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DHU3MYECKHe CBOMCTBa
MpeIebHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT HA IIPUMEPE MYPaBBHHOM, YKCYCHOM, MPOITMOHOBOH, MAIEMUTHHOBOH U
CTeapuHOBOH KuCIIOT. BogopomHble cBs3W, acconuanuss KapOOHOBBIX KHCJIOT. XWMHYECKHE CBOWCTBA IPEAETbHBIX
O/THOOCHOBHBIX KapOOHOBBIX KHCIIOT. KMCIOTHBIE CBOICTBA (M3MEHEHHE OKPACKH MHAWKATOPOB, PEaKIWU C aKTHBHBIMH



MeTalJlaMH, OCHOBHBIMH OKCHIaMH, OCHOBaHMSIMH, COJISIMH). V3MeHeHHe cuiibl KapOOHOBBIX KHCJIOT IPH BBEICHUH
JIOHOPHBIX M aKLENTOPHBIX 3aMecTHTeNell. B3anmozaeiicTBne kapOOHOBBIX KHUCIOT CO CIIUPTaMHU (peaknus 3TepruHKaIiN),
00paTUMOCTh peakuuy, MexaHusm peaxyuu smepughuxayuu. I'anoreHnpoBaHne KapOOHOBBIX KHCIOT B OOKOBYIO IIETIb.
Oco0eHHOCTH XMMUYECKIX CBOMCTB MypaBbHHON KHCIOTHI. [lomyueHne npeaenbHbIX OAHOOCHOBHBIX KApOOHOBBIX KHCIIOT:
OKHCJICHHE aJbJETHIOB, OKHUCICHHE IEPBUYHBIX CIIUPTOB, OKHCICHHE AIKAHOB W AJIIKEHOB, THIPOJIH30M T'€MHHAIBHBIX
TPUTATIOTEHUIOB. B3aumoodelicmseuem peaxmuea I punvsipa c yenexkucivim eazom. IlonyueHue MypaBbHUHOW M YKCYCHOM
KHMCJIOT B IPOMBIIIJIEHHOCTHU. [IpuMeHeHne MypaBbMHON U YKCYCHOM KHCIIOT.

JIByxoCHOBHBIE KapOOHOBBIE KHUCJIOTBI: OOIIME CIIOCOOBI MOJYy4eHHs, OCOOEHHOCTHM XHMHUYECKHX CBOMCTB.
[IlaBeneBast 1 MaJIOHOBAsl KUCJIOTA KaK MPEACTABUTENN NUKapOOHOBBIX KUCIOT. Cunmesbl Ha OCHOGE MAOHO8020 2upa.
AHeudpuowl u uMudbl OUKAPOOHOBLIX KUCTIOM.

HenpenenbHble W apoMaTHYeCKUE KHCIOTHI: OCOOECHHOCTH HMX CTPOCHHUS U CBOMCTB. [IpuMeHeHHe OeH30WHOM
KHCJIOTBL. ApOMaTH4YeCKnue AMKapOOHOBBIE KHCIOTH ((ranesast, nzodranesas u TepedTaneBasi KUCIOTHI): NPOMbIULIEHHbLE
Memoobl nonyuenus u npumenenue. IloHsTHE O THUAPOKCHKAPOOHOBBIX KHCIOTaX M HMX IPEICTABHUTENSX MOJIOYHOM,
JIMMOHHOM, sI0JIOYHOM M BUHHOM KHCJIOTaX.

Beicime npenenbHbIe ¥ HeNIpeAeIbHbIE KapOOHOBBIE KUCIOTHI. 3HAYCHUE U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

DyHKIUOHATbHBIE IPOU3BO/IHbIE KAPOOHOBBIX KHCJIOT.

XITOpaHTHIPUABL U aHTHAPUIBI KapOOHOBBIX KHCIIOT: MOJIydeHHUE, THAPOIN3. B3aumooelicmeue Xiopaneuopuoos ¢
HyKieopunbnbimu peazenmamu. TloiydeHHe CIOXKHBIX 3(QUPOB C HCIOJIb30BAaHUEM XJOPAHTUAPHIOB M AHTHIPHUIOB
KHUCIIOT.

Cnoxuble 3¢upsl. CTpoeHue, HOMEHKIATYpa U W30MepHUsi CIOXKHBIX 3(hupoB. CloXHBIE 3PUPBI KaK H30MEpbI
KapOOHOBBIX KHCIOT (MeXKiaccoBas wm3oMmepusi). CpaBHeHHE (PH3UUECKHX CBOWCTB M PEAKIIMOHHOW CIIOCOOHOCTH
CJIOKHBIX 3(QUPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT. ['MAponH3 cI0XHBIX 3¢HpoB. CHOCOOBI MOITYyYEeHHsI CIOKHBIX
a¢upoB: sTepudukanys KapOOHOBBIX KUCIOT, AIWIMPOBAHWE CIHMPTOB U AJIKOTOJSITOB TaJOT€HAHTUPUAAMH U
AQHTU/IPUIAMH, QJIKWINPOBaHUE KapOoKcuiar-moHoB. Cummes  cnodcuvix  d¢gupos  penonos. Crodcnvle  3¢upbi
Heopeanuveckux — kuciom. Humpoeiuyepun. IlpuMmeHeHHe CIOXHBIX 3(GHPOB B THIIEBOW H  mapdroMepHOi
TIPOMBIIIICHHOCTH.

AmuJp1 KapOOHOBBIX KHCIIOT: MOJYYeHHE U CBOMCTBA Ha IpUMeEpe alleTaMuIa.

Tonamue o numpunax kap6onoguix kuciom. Lfuaneuopunul.

Conmn kapOOHOBBIX KHCJIOT, MX TEPMHUYECKOE pPa3JIOKEHHE B NPHCYTCTBUU mienoyn. CHHTE3 KapOOHMIIBHBIX
COEIMHEHUH Pa3/I0KEHUEM KallbIIUEBBIX COJIEH KapOOHOBBIX KHCIIOT.

JemoncTpanun. 1. B3aumoneiictBre Hatpus ¢ stanosioM. 2. Oxucienue 3ranona okcuaom memu (I11). 3. Topenue
sTaHona. 4. BzanmoaelcTBie TpeT-OyTHIIOBOTO CIIUPTA C COJNSHOM KucnoToi. 5. MomodopmHuas peakuus. 6. OnpeneneHue
JIBAETH/0B IIPH MOMOIIN KaYeCTBEHHBIX peakiuid. 7. OKUCICHNE aIbJETHIOB IEPMAHTaHATOM KaJIHsL.

JlagopaTopuble onbIThl. 1. CBoiicTBa 3THiOBOro crupra. 2. CpoiicTBa rimiepuna. 3. CpoiictBa Qenona. 4.
CaotictBa hopmanmHa. 5. CBoiicTBa yKCycHOU KHCIOTHL. 6. Cor KapOOHOBBIX KHCIIOT.

3.4. A30T- U cepocojep:KalMe CoeMHEHUs

Hutpocoennnenusi. Onekmponnoe cmpoenue uumpozpynnuvl. Ilonyuenue numpocoeounenuti. Boccmanoenenue
HUmMpoapenos 6 amunbvl. Apomamuueckue HUMPOCOeOuHeHUs. AKyenmopmuvle cOUCMBA HUMPOSPYNNbl. ANbOOAbHO-
KpOMOHO08as KOHOEHCayus Humpocoeounenul. B3pvisuamule gewjecmaa.

Amunsl. Kitaccnduxanust 1o THITy yIJIeBOJOPOAHOTO PAAMKaIa U YUCITy aMHHOTPYIII B MOJIEKYJe, HOMEHKJIATypa,
nzomepusi amMuHOB. IlepBHYHBIE, BTOpPUYHBIE U TPETUYHBIE AMMHBL. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE
IpeJenbHbIX aMHUHOB. (Du3ndeckue CBOMCTBA aMHHOB. AMHMHBI KaK OpPraHHYECKHE OCHOBAHUS: pPEaKUUH C BOJOH,
kucioramu. CoJl anKuiIaMMOHUS. Peakiys ropeHus aMHHOB. AJIKMJIMPOBAaHHME W alMIMPOBAaHHE aMUHOB. Peakuun
aMHHOB C a30THUCTOW KHUCIOTOW. [lonamue o0 uyemeepmuyHulX AMMOHUEGLIX OCHoganusx. Humposamunvi. Memoou
udenmuguxayuu NepeUtHbLIX, GMOPULHLIX U MPemuyHbiX amunos. [lolydeHHe aMHUHOB AJIKWIMPOBAHHEM aMMHakKa M
BOCCTAaHOBJICHUEM HHUTPOIPOU3ZBOAHBIX YIJTICBOJAOPOJ0B, H3 CIIMPTOB. HpI/IMeHeHI/Ie aMHUHOB B q)apMaHeBTquCKOﬁ
MIPOMBIIUICHHOCTH. APOMAaTHYECKNE aMHHBI. AHWINH KaK HPEICTaBUTENbh apOMaTHYECKUX aMUHOB. CTpOEHHE aHWINHA.
B3aumHoe BiusHue T'pynin aToOMOB B MOJICKYJIC aHUJIMHA. Bnusuue 3amectureneii B ApOMAaTHYCCKOM SJpC HAa KUCJIIOTHBIC U
OCHOBHBIE CBOMCTBa apwiaMHuHOB. IIpuumHBI OCaOneHHs OCHOBHBIX CBOMCTB AaHWIMHA B CPaBHEHHH C aMHHAMHU
NIPEAENBHOTO psifa. XMMUYECKHE CBOMCTBA aHWIMHA: OCHOBHBIE CBOMCTBa (B3aMMOJECHCTBHE C KHCIOTaMH); pEakInu
3aMeIeHUsT B apOMaTH4YeCKoe sapo (TaJloTeHUpOBaHHWE (B3aUMOJEHCTBHE ¢ OpOMHOW BOJIOW), HHUTPOBAHHE
(B3aMMOJIEHICTBHE C a30THOM KUCIIOTOH), cynbghuposanue,; okucienue, aikuiuposanue u ayuiuposanie no amomy azoma).
3awuma amunozpynnel npu peakyuu Humpoeamus anununa. Ayemanunuo. [Juazocoedunenus. JJuazomuposanue
nepeuunblx apuramunos. Peaxkyuu ouaszocoeoumnenuil ¢ @videieHuem asoma. Yciosus asocouemanus, a3zo- U
duazococmasusiiowue. A30Kpacument, 3a6Ucumocms ux cmpoenuss om pH cpeowi. Unouxamopwi. IlonyueHne aHumnHa
(peaxmust 3MHMHA). AHUIIMH KaK CBIPhE IUTS IIPOM3BOJICTBA aHIIIMHOBHIX KpacuTeneld. CHHTE3bl Ha OCHOBE aHHJIMHA.

Cepoopranuyueckne coeguHeHusi. [Ipeocmasnenue o cepoopeanuyeckux coeounenusx. Ocobennocmu ux
cmpoeHUs U ceolicms. 3HaueHue cepoopeanuieckux coeOuHeHul.

IeTeponukabl. A30T-, KHCIIOPOA- U CEPOCOJEPIKAIIE reTepourKiIbl. DypaH, MHPPOI, muoden u umMuoazon Kaxk
MPEACTABUTCIIN TATUYICHHBIX TETCPOLMKIIOB. Hpnpoaa APpOMATUYHOCTH TMATHYICHHBIX T'C€TCPOLUKIIOB. BHCKTpOHHOC
CTPOEHHE MOJICKYJIbl ITUPPOJIa, apOMaTHYECKWil XapakTep Mousekyibl. KucimoTHele cBoicTBa mmppona. Peakyuu
2uopuposanus cemepoyuxnos. Ilonamue o npupoonvix nopgupunax — xaopoguiie u ceme. Obujue npedcmasienuss 06 ux
poau 6 dcusoti npupode. [TupuaANH KaK NPEICTaBUTENb MECTHWICHHBIX IT'€TEPOIMKIOB. DIEKTPOHHOE CTPOCHUE MOJICKYIIBI
MUPUINHA, apOMaTHYECKHH XapakTep MoJieKynbl. OCHOBHBIE CBOMCTBa NUpHAMHA. Pa3znuune B INPOSIBICHUH OCHOBHBIX
CBOWCTB MHpPpOJa M MUpUAMHA. Peakiyy nupuamHa: 3MeKTpo(UIBHOE 3aMeleHHe, THAPUPOBAHUE, 3aMELICHNEe aTOMOB



BOJIOPOZa B [P-TIOJIOKEHWM HA THUIpOKcOTpymmy. I[IMKONMHBEI M WX OKHCcIeHWe. Kemo-enonvHass maymomepus f-
euopoxcunupuouna. Taymomepus [-euopoxcunupuouna u ypayura. Ilpeocmasnenue 00 umuoaszone, nunepuoute,
nupumuoure, uHooxe, HUKOMuUHe, amponuue, ckamone, Qyp@ypoie, sucmudune, 2ucmamuue, TypuHE, MYPUHOBBIX U
MUPUMHIUHOBBIX OCHOBAHUSIX.

Jdemoncrpauun. 1. OcHOBHBIE cBOMcTBa amMuHOB. 2. KadecTBeHHblE peakUMM Ha aHWIUH. 3. AHHUIMHOBBIE
kpacutenu. 4. O0pa3ibl FeTePOIUKINICCKUX COCTUHCHUT.

3.5. buoJIorn4ecKH aKTHBHbBIE BellleCTBa

7Kupsbl Kak cioxHble 3GUPHI TIULIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTUTeNbHbIE U )KUBOTHBIE JKHPBI, HX
coctaB. Dusnyueckne CBONCTBA JXHPOB. XHMHYECKHE CBOWCTBA JKHUPOB: THUAPUPOBAHUE, OKHUCIeHUe. Illepoxcuonoe
oxucrenue dcupos. Ilpocopkanue dcupog. I'Mapoau3 WM OMBIJICHHE XXHPOB KaK CIIOCOO MPOMBIIUICHHOTO MOJTYYEHUS
cojiell BBICIIMX KapOOHOBBIX KHUCHOT. ['maporeHusanusi >KUpoB. llprMeHeHHe XHpPoOB. MbUIA Kak COJM  BBICHIMX
KapOOHOBBIX KuCIOT. Moromue cBoiicTBa Mbuta. [Ipedcmasnenue o aunuoax. Obwue npedcmasienusi 0 OUONO2UYECKUX
@DYHKYUAX TUNUO08.

YraeBoapl. OOmas Qopmyna yrieBomoB. Kiaccmbpmkamms yriaeBomoB. MOHO-, ONMTO- W IIOJHCAXapUIbL.
Odusznyeckue CBOWCTBA M HAXOXJICHHWE YIVIEBOJOB B TpHpoAe (Ha NpuMepe IIIOKO3bI M (pykTo3bl). JluHeiHas wu
IUKIHdeckass (GOpMBI TIIOKO3BI W (PpykTo3bl. [lupanoszwer u ¢gypanosvl. @opmynsl @umepa u Xeyopca. Ilonstne o
TAyTOMEPUH KaK BHUJAE H30MEPHH MEXKAY LHUKIMYECKOH W JMHEHHOW dopMamu. Onmuueckas uzomepus 2ioKO3bl.
XYUMHUYECKUE CBOWMCTBA TJIOKO3BI: OKHCICHHE XJIOpPHOHM WM OpOMHOW BOAOH, OKHCIEHHE a30THOW KHCIOTOM,
BOCCTaHOBJICHHE B IIECTUATOMHBIN CIUPT, ayuiuposanue, aiKuiuposanue, U30MEpH3aIs, KaueCTBEHHbBIC PEaKIUU Ha
TIII0KO3Y (dKCHepHMEHTaIbHBIE JI0KAa3aTeNbCTBA HAMYMS ANBIACTMJHOM M CHHMPTOBBIX I'PYNI B TJIOKO3€), CIIMPTOBOE,
MOJIOYHOKHCIIOE, NPONUOHOGOKUCNIOE U MACTAHOKUCIOe Opodcenue. ['MTUKO3UIHBIA THUAPOKCHI, €ro crenugpuyeckue
cBoiicta. [lonsTre o riuko3unax. [loHsTue o rmoko3ugax, UX Hax0XJIeHUH B npupoae. Ilomydenue rimoko3sl. Ppykrosa
KaK M30Mep TIIIOK03bl. Pubo3a u ae3okcupudosa. [IpuMmenenne u 6Mojgorudeckas poib yrieBo1oB. OKUCICHHE YriIeBO0B
— MICTOYHUK DHEPTUH KHUBBIX OPraHU3MOB.

Jducaxapuapl. Caxapo3a Kak IpeJCTaBUTENb HEBOCCTAHABIMBAIONIMX ucaxapuaoB. Crpoenue, ¢unveckue u
XHMHYECKHE CBOMCTBA Caxapo3bl. Manbmosa, 1axmo3a u yeaioouosa: ux cmpoenue, pusuyeckue u Xumuieckue ceoicmesa.
I'upponus qucaxapunos. [lomydyeHnue caxapa U3 caxapHoil ceexibl. [IpuMeHeHne caxapossl.

Monuncaxapuapl. Kpaxman, IIMKOTeH W HEJUTION03a Kak Onosiormdeckne nonmnmepsl. Kpaxman kak cMech aMHII03bI
U aMWIONEKTHHA, ero (hu3nyeckue cBOMcTBa. XMMHMYECKHME CBOHCTBAa Kpaxmaia: T'HIpPOJIM3, KaueCTBEHHAs PEaKIUs C
HOJIOM U €€ NpHMEHEHHUE Ui OOHApyKEHHsl KpaxMmala B NPOAYKTaX NUTAHUS. [uKozeH: 0COOEHHOCMU CMPOeHUs U
ceoticme. llemmiono3a: crpoenne u ¢Gu3ndeckne CBONCTBA. XMMHUYECKHE CBOWCTBA IEIUTIONO3BI: THAPOIH3, 00pazoBaHue
CIOXHBIX 3¢upoB. IlpuMeHeHne Kpaxmaia W LEJUTION03bL. llpakTHueckoe 3HaueHHE TMonMcaxapuuoB. [lowamue o
npouzeoocmee bymazu.

Hyxneunosbie kuciaorbl. Hykneosunsl. Hyxieoruasl. HykienHOBbIE KHUCIOTBI Kak IIPUPOAHBIE IIOJUMEPBIL.
CoctaB u crpoenue HykienHOBBIX kucioT (JJHK u PHK). I'maponm3 HykIIeHHOBBIX KHCIOT. POJb HYKJICHHOBBIX KHUCIIOT B
xuzHenesTenbHoctH opranu3amoB. dynknun JJHK u PHK. Kommnuemenraprocts. ['eHetmueckuil kon. Hccredosanue
cocmasa /THK uenogexa u e2o npaxmuueckoe sHaveHue.

AmunokucaoTsl. CocTaB, CTPOCHHE W HOMEHKJIATypa aMHHOKHCIOT. ['OMOJIOTWYECKMH P IPeAeibHBIX
AMUHOKHCIOT. M30Mmepusa npedenvhvix amunoxuciom. Onmuueckas uszomepus. DU3HdecKHe CBOMCTBAa IpeeibHBIX
AMHHOKHCIOT. OCcHOGHbIE amMunoKuciomyl, oopaszyiowue 6enxu. CrocoObl MOIYIeHUsS aMUHOKUCIOT. AMUHOKHCIIOTHI Kak
am(oTepHbIe OpPraHuYeCKHe COCMHEHHNs, PABHOBECHSI B pacTBOpax aMMHOKHCIOT. CBOMCTBAa aMUHOKHUCIIOT: KHCJIOTHBIE U
OCHOBHBIE CBOWCTBA; U3021€KMPUYECKAsl MOYKA, AIKUAUPOGaHUe W AIMIMPOBAHWE AaMHWHOTPYIIBI, 3TepUHUKanus;
pEaKIMy ¢ a30TUCTON KHCIOTON. KauecTBeHHbIE peakui Ha aMHHOKUCIIOTHI ¢ ruapokcunoMm menu (1), runeuopunom, 2,4-
ounumpogmopbensonom. Cnenuduyeckne KadecTBEHHBIE pPEAaKIMM Ha apOMAaTHUYECKHE W TeTePOUMKIMYCCKHE
AMHUHOKHCIIOTHI ¢ KOHLCHTPHPOBAHHOW a30THOM KUCIOTOM, Ha uuctenH ¢ aueratoM cBuHUA (I1). Ilonamue o yuxauueckux
amuoax — Jaakmamax u ouxemonunepasuxax. buojorudeckoe 3HAYCHUE O-aMUHOKUCIOT. OOnacTH HpUMEHEHMs
aMHHOKHCIIOT.

HenTuael, ux crpoenue. IlentuaHas cBA3b. AMUIHBIN XapakTep nentuaHoi cBa3u. CunTes nentunoB. ['uaponus
HENTHIOB.

Beaxu xak npupoanbie 6uonoaumepbl. CoctaB u crpoeHne OenkoB. [lepBuuHas ctpykrypa OenkoB. Xumuueckue
MemoObl YCMAHOGACHUS AMUHOKUCTIOMHO20 COCmasa u nociedosamenvrhocmy. DepMEHTATHUBHBIA THIPOIN3 OCIKOB.
Bropuunast ctpykTypa OelKoB: a-crupais, f-cTpykTypa. TpeTHuHas M 4eTBepTHYHas CTpyKTypa 6eikoB. AucynbhunHbe
MOCTUKHM M MOHHBIC M BaH-Jep-BaalbCoBbl (TMAPO(GOOHbIE) B3aUMOACHCTBUA. XUMHUYECKHE CBOIMCTBA OENKOB: THIPOIN3,
JIeHaTypanys, KadecTBeHHbIE (IIBETHBIC) peakiuy Ha Oenku. [Ipespawenusn 6enkos nuwu 8 opeanuzme. bromorndeckue
byskIK OenKOB. JJocmudicenus 8 uzyuenuu Cmpoenus u CUnme3a 6eKos.

Jemoncrpanuu. 1. PacTBopuMOCTE YTI€BOIOB B BoJIE U ATaHOIE. 2. OOpa3Isl aMHHOKHCIIOT.

JlaGopaTopHble onbIThl. 1. CBolicTBa Imoko3bl. 2. OnpeneneHue Kkpaxmaina B IpoaykTax nutanus. 3. JKupsl u ux
cBoricTBa. 4. [IBeTHBIC peakinu OEJIKOB.

3.6. BelcokOMONEKyIspHbIE COETUHEHUS

OCHOBHBIE TIOHATHS BBICOKOMOJIEKYJISIPDHBIX COCJUHEHUI: MOHOMEp, MOJHMMEp, CTPYKTYpHOE 3BEHO, CTEIEHb
noymMepu3anuid. OCHOBHBIE CIIOCOOBI TIOJyYEHHUS BBHICOKOMOJICKYSIPHBIX COCIMHEHHH: PEaKIWy ITOJIMMEPH3ALNH |
nosmkoHeHcaruu. ConomuMepusanusa. CTpoeHHe M CTPYKTypa IMOJIMMEPOB. 3aBUCHMOCTb CBOICTB MOJHUMEPOB OT
cTpoeHust MoJekyi. Knaccuduxkarust mosmmepoB: miIacTMacchl (IUIACTHKN), HIaCTOMEpHI (KaydyKH), BOJOKHA, KOMIIO3HTHI.
CoBpeMeHHbIe IIaCTMAcChl (IUTACTUKH) (TIOJIMATHIICH, IOJMIIPONIIICH, MOJMUCTUPOJ, MOJMBUHIUIXJIOPHI, (ropormact,
MOJIMATIIICHTepeTaaT,  aKpWI-OyTaIueH-CTHPONBHBIA  IUIACTHK,  NOJNHKapOOHATHI).  TepMOIIaCTUYHBIE |



TEPMOpEAKTHUBHbIE MoJuMepsl. DeHondpopMmanbaernansie  cMmonbl.  KommosutHble  marepuainbl.  [lepcnexkmugbi
UCNONL30BAHUSL KOMNOZUMHBIX Mamepuanos. Yenenaacmuku. BonokHa, ux knaccnukanus. [IpuponHple ¥ XHMHYECKHE
BOJIOKHA. VMCKyccTBEeHHBIE M CHHTETHUYECKHE BOJIOKHA. [IoHsATHE O BHMCKO3€ M ameraTHOM BoiokHe. IlonmadupHbie u
MOJIMaMHUTHBIE BOJIOKHA, UX CTPOCHHE, CBOWCTBA. [IpakTHUecKoe HMCIOIb30BaHKE BOJIOKOH. DiactoMepbl. [IpupoaHsiii u
CHHTETHYCCKUH Kaydyk. Pesmna m 300HUT. [Ipmmenenune mommmepoB. Cummemuueckue niaenku. Membpanvi. Hogvle
MexHON02UY OalbHeUe20 COGEPULEHCMBOBAHUS NOTUMEPHBIX MAMEPUANO8.

Hemoncrpanuu. 1. OOpasupr mmactukoB. 2. Komrekums BomokoH. 3. IlomMKoHIEHCAIUs STUICHTIUKONS C
TepedraneBoii kucinortoi. JlabopaTopHble onbIThl. OTHOIIEHHE CHHTETHYECKUX BOJIOKOH K pacTBOpaM KHUCJIOT U IIENI0YeH.

4. XuMus ¥ KU3Hb

4.1. Xumuyeckasi TexHoJ10rust (XuMus B IPOMbILLJIEHHOCTH)

OcHOBHbIE NPUHIOUNBI XUMHYECKOW TexHogoruu. OOIMe MPEACTaBICHUS O MPOMBIIUICHHBIX CHOCO0ax
MOJIyYCHHS] XUMUYIECKUX BEIECTB.

IIpou3BoacTBO CepHON KHCIOTHI KOHTAKTHBIM crioco0oM. Xumusm mpouecca. Cbipbe ISl IPOU3BOJICTBA CEPHOM
KUCIOTHL. TexXHomornueckass cxema MpoIecca, MPOIEeCcChl W anmapartbl. Mexanusm Kamanumuuecko2o 0eticmseus OKcuod
sanaoust (V).

IIponsBoacTBo ammmaka. XumusMm mpouecca. OmnpesnesieHHE ONTHMAIbHBIX YCIOBHH IPOBEACHHSA PEaKIHU.
[MpyuHOMT DUPKYIISAIUN U €TO pealli3anus B TEXHOJIOTHYECKOH cXeMe.

MeTtanayprus. UepHas meramryprus. [IponsBoactBo uyryna. JlomeHHBIH mporiecc (ChIpbe, YCTPOUCTBO JOMEHHOM
IeYd, XUMH3M Tporiecca). [Ipouzsoocmeo cmanu 6 Mmapmenosckou newu. IIpOW3BOACTBO CTalM B KHUCIOPOIHOM
KOHBEPTEPE U B 3JIEKTpoIeyax. [Ipsamoi memoo nouyuenus sxceiesa uz pyowi. LipetHas MeTauryprusi.

Opranuyeckuii cuHTte3. IlpoMbinuieHHass opranuyeckas xuMusa. OCHOBHOW W TOHKMH OpraHMYECKUN CHHTE3.
Hawnbonee kpymHOTOHHaXKHBIE TPOU3BOJICTBA OpraHMYecKuX coepanHenuit. [IponsBonctBo meraHona. [loaydeHne yKkcycHOM
KUCIOTBl U opmarvoecuoa u3 memarnona. Ilonyuenue ayemama yenntonosvi. Chlpbe UL OPraHUYECKOH
npoMbInuieHHOCTH. [IpoGiemMa 0TX010B 1 TOO0YHBIX TPOIYKTOB. Cunmesbl Ha OCHOGe CUHME32A3d.

4.2. Xumus ¥ 3K0JIOrusl

XUMHYECKOe 3arps3HEeHNE OKPYKAIOIIEH cpelbl U ero MOCHIEACTBHA. JKOJIOTHS U ITpobiaeMa OXpaHbl OKpyXKarouien
cpenbl. «3elIeHas» XUMUSL.

Jemoncrpanuu. 1. Ceipbe Ui MPON3BOACTBA CEPHON KUCIOTHL. 2. Moaens kumsimero cios. 3. XKemnesnas pyna. 4.
OO0pa3Lbl CIUIaBOB JKeJIe3a.

4.3. Xumus ¥ 3JHepreTuka

[IpuposHbIe NCTOYHUKH YIIEBOAOPOIOB. [IpupoaHbIil 1 NOMYTHBIH HE(TSIHOM Tras3bl, UX COCTAaB M MCHOJIb30BaHHUE.
Hedtp xak cmech yrieBogoponoB. CocraB HedhTH U ee mepepaborka. [lepBuuHas M BTOpHYHAs mHepepaboTKa HETH.
[eperonka medru. Kpexunr. Pudopmunr. Hedremponykter. OkranoBoe uncio OeH3uHa. OXpaHa OKpYKAaIOMICH Cpeabl
npu HedTenepepaboTke U TpaHCHOPTHPOBKE HedrenpoaykToB. Kamennsiii yrons. KokcoBanue yris. ['azudukanust yris.
OKoJsoruyeckue mpo0IeMbl, BO3HUKAIOIINE MIPU MCIIOIB30BAHUH YIJIsl B KAYECTBE TOIUIMBA. AIIbTEPHATHBHBIC NCTOYHUKI
SHEPIHUu.

4.4. Xumusi 4 310pOBbe

Xumus nun. JKupsl, Oenkn, yrieBoabl, BUTaMUHBI, (epMeHThl. PanmonansHoe murtanume. [lnimesble mo0aBKH.
[Mumesle n06aBKy, MX KiaccuuKanus. 3anpelieHHbIe 1 pa3pelieHHble nHieBble J00aBKH. OCHOBBI MUILIEBOI XUMHH.

Xumus B MexunmHe. Ilonstne o dapmaneBTHyecko XuMuM H (apmakonoruu. PaspaboTka nexapcTs.
JlekapcTBeHHBIE CcpeacTBa, UX Kiaccudukamus. [IpoTMBOMHUKpOOHBIE cpencTBa (CyibhaHWIaMUIHBIE Ipenaparsl U
AHTUONOTUKH). AHAJIBIeTHKH (acUpPHUH, aHAIBIWH, NAapareTamol, HapKOTHYECKHE aHAIbIeTHKN). AHmucucmamuHHble
npenapamul. Bsoxymue cpenctsa. [opmonst u copmonanvhvie npenapamsi. 11poOieMbl, CBSI3aHHBIE C NPUMEHEHHEM
JIEKapCTBEHHBIX MpernapaToB. BpemHble MPUBBMUKH W (QAaKTOPHI, pa3pymIaiomne 3I0pOBhE (M30BITOYHOE MOTpEOIIeHHE
JKUPHOH ITUIIH, KypeHHe, YIIOTpeOIeHe aJIkoToJIsl, HAPKOMAaHUsI).

4.5. Xumus B IOBCeHEBHOI ;KM3HA

Kocmernueckne n mapgromepHsie cpencrsa. berroBas xumust. IToHSTHE 0 MOBEPXHOCTHO-aKTHBHBIX BEIIECTBAX.
Motomme u yuctsmue cpencrsa. OrOenuBaromiye cpencrsa. [IpaBuiia Ge3onacHol pabOThI C €IKUMH, TOPIOYUMH M
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XHMUH.

Tuemenmut u kpacku. Ipunyunsl OKpawusanus mxkameu.

4.6. XuMus B CTPOUTEJILCTBE

l'unc. Ussects. Llement, Oeton. Kien. Ilogbop onTHMallbHBIX CTPOUTENBHBIX MAaTepHalioB B HPAKTHYECKOH
JIEATENILHOCTH YEJIOBEKA.

4.7. Xumus B ceJIbCKOM X03siicTBe

MuHepanbHble U opranndeckue ynoopenus. Cpencrsa 3aniursl pacTeHuil. [lecTHuabpl: WHCEKTHIN/BI, TepOUIIHIBI
1 QyHTHOUABL. PenenieHTsl.

4.8. Heoprannueckue MaTepuabl

Crexno, ero Buapl. CHIMKaTHAs MIPOMBIIUICHHOCTh. TpagUIMOHHbIE U COBPEMEHHbBIE KEPAMUYECKHE MaTECpPHAIbI.
CeepxmnpoBoadamas kepamuka. I[loHsiTue 0 kepMeTax, MaTepuantax ¢ BEICOKOM TBEPAOCTBIO.

4.9. Xumusi B COBpeMeHHOI1 HayKe

Ocobennocmu cogpemennou nayku. Ilpogheccusn xumuxa.

Mertonon0rus Hay4yHOTO MCClIEOBaHUSA. MeToJpl HaydyHOro MO3HaHWs B XUMHUU. CyOBEeKT M OOBEKT HaydyHOTO
no3Hanus. [locranoBka npobnemsl. COop mHGpOpManuu M HakomieHHe ¢akToB. ['Mmore3a M ee SKCHEpHUMEHTAIbHAs
npoBepka. TeopeTnueckoe 0OBsICHEHNE MTOJTYIEHHBIX pe3ynbTaToB. HIYKIHS 1 NeXyKiusl. DKCIepIMEHTaIbHas ITpoBepKa



MIOJIyYCHHBIX TEOPETUYECKUX BBIBOJOB C IIETBI0 PACHPOCTPAHEHUsS] X Ha 0oJiee MHUPOKUI KPYr 0OBEKTOB. XUMUYECKHN
aHaJN3, CHHTE3, MOACIHPOBAHNE XUMHUECKHUX MPOLIECCOB U SIBICHUH KaK METOJ[a HAYYHOTO IMO3HaHUA. HaHOCTPYKTYpBI.

BBenenne B mnpoekTHylo nestensHOCTb. IIpoekt. Tumbl M BUABI MPOEKTOB, 3Talbl peajH3allMM IPOEKTa.
Oco6eHHOCTH pa3pabOTKU MPOEKTOB (IMMOCTAaHOBKA IeJei, MoA00p METOJIUK, padoTa C JUTEpaTypHBIMA HCTOYHHKAMH,
ohopMIICHHE U 3aIIUTa IPOCKTA).

Ucrounuku xumuueckod uHpopmarmu. [lonck xumuyeckoil MHGOpPMANMU O Ha3BaHUSIM, HIEHTH(UKaTOpam,
CTpYKTYpHBIM (hopmynam. PaboTa ¢ 6azamu 1aHHBIX.

Cospemennbvie QusuKo-xumuieckue Memoosl YyCMaHOBIEeHUsL COCMABA U CIMPYKMYPbL 6EUECME.

Jdemoncrpauun. 1. [Tumessie kpacutenu. 2. Kpamenne tkaneid. 3. OrdenuBanue TkaHei. 4. Komnekuus cpeacTs
3amuThl pacteHud. 5. Kepammnueckne marepumansl. 6. LBernbie crekna. 7. IlpuMepbl pabOThl ¢ XMMHYECKUMH 0OazaMu
JaHHBIX.

JlaGopaTopHble onbIThl. 1. 3HaKOMCTBO ¢ MOoOmUMH cpeacTBaMu. 2. Kien. 3. 3HaKOMCTBO ¢ MHUHEpaIbHBIMU
yIOOPEHUSMH U U3yUCHHUE UX CBOWCTB.

5. Tunsbl pacyeTHBIX 32124

1. HaxoxneHne MOJNEKyIsIpHOW (OPMYNbl YIJIEBOJOpPOAa IO €ro IUIOTHOCTH M MacCOBOW JIOJie 3JIEMEHTOB,
BXOJAIINX B €T0 COCTAB MJIH 0 IPOAYKTaM CTOPaHHS.

2. Pacuersl MaccoBOH 101H (MAcchl) XMMUYECKOTO COSTMHEHHSI B CMECH.

3. Pacuetsl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJHO M3 BEIIECTB JAHO B U30BITKE
(MMeeT mprMecH).

4. PacueTsl MaccOBOM MJIM 0OBEMHOM JIOJIM BBIX0/1a TIPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO.

5. PacdeTs! TemioBoro 3 ¢exTa peakiunu.

6. PacdyeTsl 00beMHBIX OTHOIIEHHH Ta30B MPU XUMUYECKUX PEAKIIUSX.

7. Pacuetel Macchl (00bEMa, KONMYECTBA BEIIECTBA) MPOAYKTA PEAKIMM, €CIM OIHO M3 BELIECTB JaHO B BHIE
pacTBOpa ¢ OIPEAEICHHON MacCOBOM JJ0el PaCTBOPEHHOTO BEIIECTBA.

8. Pacuern! OHEPIrur aKTUBAIIUU U KOHCTAHTBI CKOPOCTHU PCAKIUM IO SKCNECPUMEHTAJIbHBIM JTAHHBIM.

9. Pacder KOHCTAaHTBI PAaBHOBECHS 110 PABHOBECHBIM KOHILICHTPALMSM BELIECCTB.

10. PacueT paBHOBECHBIX KOHLIEHTpAIMH BEIIECTB, €CIIM U3BECTHBI HCXOJHbIC KOHIIEHTPAIUU BEIIECTB U KOHCTAaHTa
PaBHOBECHSL.

11. Pacuer pH pacTBOpa CHIBHOW KUCIOTHI M CHIIBHOTO OCHOBAHUS, €CIIM U3BECTHA MX KOHIICHTPAIIHS.

12. Pacuetr pH pactBOpa crnaboli KHUCIOTH U cl1abOTO OCHOBAaHMS, €CIM U3BECTHA MX KOHIICHTPAIMS W KOHCTaHTa
JUCCOLMALINN.

13. Pacdet pacTBOPUMOCTH COJIH, €CITH M3BeCcTHA BenuunHa ee I1P.

14. PacueTslI ¢ NCIOJIB30BAHNEM 3aKOHOB JIEKTPOJIH3A.

6. TeMbI MpaKTHYECKHX PadoOT
. CKOpOCTh XMMHYECKHUX PEaKIHiA. XIMMAIECKOe paBHOBECHE.

. DKCIeprMEHTAIBHOE peleHue 3a1ad 1o TeMe «l ajJoreHs.

. OKCTIepHMEHTAIFHOE PeIIeHHe 3a/1a4 10 TeMe «XalbKOT'eHBD».

. [lonyuenne ammuaka v U3y4eHHe €ro CBONCTB.

. OKCIIepHMEHTAJIbHOE PelIeHNe 3a/1au 10 TeMe «DJIeMEHThI IOATPYIIIIEI a30Ta.

. DKCIEpUMEHTAIBHOE PEIICHHUE 3aad 10 TeMe «MeTaIbl TIIaBHBIX TOATPYIID».

. [lomyyeHue MeqHOTO Kymopoca.

. DKCIEPUMEHTAIBHOE PEeIICHNE 3a1ad 10 TeMe «MeTasuIbl TOOOYHBIX ITOATPYIIID».

9. llonyaenue conu Mopa.

10. M3roToBnenne Mo ieseit MOJIEKYJ OPraHUIeCKIX BEIIECTB.

11. Iony4yeHue STUIIEHA U U3YYEHUE €r0 CBOMCTB.

12. Tlonyuerune 6poMaTaHa.

13. TlosrygeHune aneToHa.

14. TlosryueHHE YKCYCHOM KUCIIOTHI.

15. Cunres pTHIaLieTaTA.

16. 'maponus kpaxmana.

17. Unentudukaus OpraHu4eCKux BEIISCTB.

18. Pacno3naBanue racTmacc.

19. Pacrio3HaBaHne BOJIOKOH.

20. Kpamenue Tkane.

7. TeMBbI TOMOJTHUTEIbHBIX ONBITOB H CHHTE30B

1. OnpeneneHne Ka4eCTBEHHOTO COCTaBa OPraHUYECKOTO BEIIECTBA.
2. IlomyyeHue MeTaHa, U3y4eHHE €ro CBOICTB.

3. Ilosry4yeHue aneTHiIeHa 1 OTBITHI C HUM.

4. ITomy4yenue >THIIEHA U COOMPAHKE €TI0 B ra30MeTp.

5. CunTte3 mubpoMaTaHa.

6. CBoiicTBa ckunuaapa.
7
8
9
1
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. Bosronka nagranuHa.

. O6pazoBanue nogodopma.

. [lonyuenue akposenna.

0. INomydeHne n3oamuIaIeTaTa.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.

CuHTe3 KpacuTelsi aHUIIMHOBOTO ToJry0oro.
CepeOpenue.

Kpucramum3anus 13 nepechIeHHOro pacTBOpa.
Tlonyyenue manaxura.

[Nomyuenne xene3Horo Kyrnopoca.

Ilosyuenue ropbkoi coJiu.

[omygenne Opoma i GPOMHOI BOJBL.

[NomyueHne xJI0pOBOIOPOIA U COJISTHOW KHCIIOTHI.
Ionyuenue mupodopuoro xenesa (I1).
Monyuenne ruapokcuna sxenesa (11).

CuHre3 rupokapboHaTa HaTpusl.

CuHTe3 aIFOMOKAINEBHIX KBACIOB.

Cunres xnopuna meau (11).

AnroMoTepMUSL.

B3aumoaelicTBre aIFOMUHUS C OPOMOM.
T'openue yris u cepbl B pacIIaBICHHON CEJIUTPE.
B3auMoaelicTBue HUTpUTA HATPUSI C BOJOH.
BoccranoBnenue cBUHIIA MarHUEM.

O30H B IpoOupKe.

[TpuroroBneHue KpaxMalbHOTO KileiicTepa U HOJIKpaxMaJIbHOW OymarH.

[Nomy4yeHne «KymopocHOTO Macyay.

OO6yrivBaHue caxapa CepHOU KHCIOTOH.

Peakmus, kKoTopoit 60Jiee MATH THICSY JIET.

«JIucuit XxBoCT» U3 LUIMHIPA.

«Heoprannueckuit can.

XpycTsmast 0JOBSHHAS MAIOYKA.

Cmnas Byna.

Bcembimrka cMecn mepMaHTaHaTa Kallisl ¢ TIUIEPHHOM.
CBUHLIOBBIH LIEMEHT.

Bcempimrka cMecu mepMaHTaHaTa Kajlusl U aTFOMUHHS.
«Bynkany.

XUMHAYECKUH CEPIIEHTapUH.

TanHCTBEHHAS HAIIIHCh.

I'paBupoBKa 110 Meau.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMA»

Tema KoanuyectBo
9acoB

B Tom uncie

IIpakTHyeckue KonTpoabsnsie
padoThI padoThI

10 xaacc

IToBTOpenue u yriyOneHue 3HaHUN 17

1

OCHOBHBIE IOHSTHSI OPTAHUIECKOH XUMHUH 13

YriieBomopoast 26

N
[N

Kucnopocoepxaiiye opraHnueckue COeJMHEHHs 18

A30T- U cepocojiepxKaliie COSTUHEHHS 5

bronorndeckn akTMBHBIC BEIIECTBA 16

NSO AMWINIE

BBICOKOMOJIEKYIISIPHBIE COSTMHEHUS 6

PesepBHOE BpeMs 4

Hroro: 105

11 kaacc

Hemeramisl 31

OO1Ke CBOMCTBA METAIIOB 2

MeTasbl TTaBHBIX TOATPYIII 11

MerTamiel mOOOYHBIX MOATPYIITT 17

CrtpoeHue BelecTna 8

TeopeTnueckoe OMMcaHNe XUMUIECKIX PEAKIINH 17

XuMudeckas TeXHOJIOTHS 7

XHUMHS B IIOBCEHEBHON KU3HU 4

O N |g W=

Xumus Ha ciryx0e oOriecTBa 3

[EEN
e

XuMus B COBPEMEHHOH HayKe 2

[y

Hroro: 102

9 4

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOM JEATEJIBHOCTH
Y4ueOHO-MeTOIMUEeCKNi KOMIUIEKT JJIsl N3y4eHus Kypca XuMud B 10 ki1acce Ha yriryOJIEHHOM YpOBHE BKIIFOUAET:




1. Xumusa. VYrayOnenssiii ypoenb. 10 kimacc: yueOnuk / B.B. Epemun, H.E. Kyssmenko, B.U. Tepenun,
A.A. lIpoznos, B.B. Jlyana. — M.: [Ipoda, 2017.

2. PaGouast mporpamMmMa y4eGHOTO IpeaMeTa «XUMHsS» Ha yrilyOJICHHOM ypOBHE cpeaHero oOuero o0pa3oBaHus K
YMK mo xumuu B.B. Epemuna, H.E. Ky3emenko, B.U. Tepenuna, A.A. JIpo3moma, B.B.Jlynuna m wmeToaudeckue
PEKOMEHJAIMK 10 €€ COCTaBICHUIO: MeToauveckoe mnocobue / B.B. Epemun, A.A. lposznos, W.B. Epemuna,
2.10. Kepumos. — M.: JIpoda, 2017.

3. Meroauveckoe mocobue k ydueonuky B.B. Epemuna, H.E. Kyssmenko, B.U. Tepenuna, A.A. JIpo3mosa,
B.B. Jlynuna «Xumwus. Yriyonéunslidi ypoBenb. 10 kiaccy»: merogudeckoe nocodbue / B.B. Epemun, B.W. MaxoTuHa,
0.10. Cumonosa, 11.B. Epemuna, A.A. [Ipo3aos, 2.10. Kepumor. — M.: JIpoda, 2018.

YueOHO-MeToIYecKnii KOMITIEKT ISl U3y4eHHs Kypca XuMuHd B 11 kitacce Ha yriryOJICHHOM ypOBHE.

1. Xumust. VrioyOnennsiii  ypoBeHb. 11 kmacc: yueOnuk / B.B. Epemun, H.E. Kyssmenko, A.A. [Ipo3jios,
B.B. JIlyann. — M.: [Ipoca, 2017.

2. PabGoyast mporpamMmMa yueOHOTo mpeamera «XUMUs» Ha YriyOJI€eHHOM YPOBHE CpelHero odiiero oOpa3oBaHus K
YMK no xmmun B.B. Epemmuna, H.E. Ky3smenko, B.W. Tepenmna, A.A. Ipo3moBa, B.B.JIyHnHa u MeTommdeckue
pEKOMEHIAIMK TI0 €€ COCTaBJeHHIO: Meromudeckoe mocobue / B.B.Epemun, A.A. Iposmos, U.B.Epemuna,
3.10. Kepumos. — M.: [Ipoda, 2017.

3. Meroamyeckoe nocobue k yaeOnuky B.B. Epemmna, H.E. Ky3pmenko, A.A. Jlpo3moBa, B.B. JlyanHa «Xumus.
VYry6nennsiii ypoBeHb. 11 kiacey»: meroanueckoe nmocodue / B.B. Epemun, A.A. Jlpo3nos, U.B. Epemuna, H.B. Bonkoga,
H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018.



