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HOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma no xumun 10 -11 xmaccel yriyOieHHBIA ypoBeHb pa3paboTaHa B COOTBETCTBHH ¢ DepepanbHBIM roCcyIapCTBEHHBIM
CTaHIApTOM OCHOBHOTO OOmIero 0O0pa3oBaHMs, C Y4YETOM MPHUMEPHOH OCHOBHOW 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus, IPOrpaMMbI OCHOBHOTO 0011ero oOpazoBanus mo xumuu aBtopoB Epemuna B. B., Ky3emenko H. E., Tepenuna B. U., /Ipo3nosa
A. A., Jlynuna B. B.. YueOHUKM JaHHOW JIMHUM NPOILIM SKCHEPTU3Y, BKIOYEHbI B DenepasibHbI NepeueHb M 00eCHeurBalOT OCBOEHUE
00pa3zoBaTeIbHON MPOrpaMMBbl CpPEHET0 00IIero oOpa3oBaHus Ha YyriiyojieHHOM ypoBHE. CojaepskaHue oOydeHHsS peaju30BaHO B y4EOHHKax
XMMUH, BBINYIIEHHBIX u3nareabcTBoM «Jlpoda»: Epemun B. B., Ky3smenko H. E., JlpozmoB A. A., Jlynun B. B. Xumus. YrinyOneHHbIH
ypoBeHnb. 10-11 xmacc.

OBIIAA XAPAKTEPUCTUKA YUYEBHOT O ITPEJIMETA « XMW »

1. Bxiag yuebHoro npenMera « XuMus» B JOCTHXKEHUE 1I€TIeH CPeTHETo 00IIero o0pa3oBaHus

Cpennee oOrmiee oOpa3oBaHHe — TPEThs, 3aKIIOYUTENBHAS CTYNEeHb 00mero obpazoBanus. OMHONW W3 BaXXHEHIIMX 3a7ad dTOTO dTara
ABJISICTCA MOATOTOBKA yYallUXCA K OCOBHAHHOMY W OTBCTCTBCHHOMY BBI60py JKU3HCHHOTO U HpO(i)eCCI/IOHaJ'H)HOFO IIyTH. y'-IaHH/IeCH JOJI’KHBI
HAYYHUTHCS CAMOCTOSITEIIPHO CTABHUTD M M ONPEICISTh MYTH MX JOCTH)KEHUS, UCTIOJIb30BaTh IPUOOPETEHHBII B IIIKOJIE OTBIT JACATEILHOCTH B
peabHOM )KHU3HH, 32 paMKaM# y4eOHOTO Mpoliecca.

['maBHBIC IETTH CcpemHero 001Iero 00pa3oBaHus

1. ®opmuposanue LEJIOCTHOTO  MPEACTaBICHUS O MHpE, OCHOBaHHOIO Ha TPUOOpPETEHHBIX 3HAHMSX, YMEHHUSIX U
croco6ax esTeNbHOCTH.

2. HpI/IO6p€TeHI/Ie OIIbITa p33H006p33HOI7I JACATCIbHOCTHU, OIIbITA ITO3HAHUS NCAMOIIO3HAHU.

3. TloaroToBKa K OCYIIECTBICHHIO OCO3HAHHOIO BBHIOOpA MHIMBMIYalbHOHOOPA30BATENLHOMN MM IPOPECCHOHANLHOM TPAEKTOPUH.
Bbonbiioit Bkilag B JOCTHKEHHE TJIaBHBIX IIeJIel cpelHero o0Iero o0pa3oBaHUSIBHOCUT U3yYEeHHE XUMUHU, KOTOPOE MPU3BAHO OOECICUNTH:

’q)OpMI/IpOBaHI/IC CHCTEMbI XMMHUYECKHUX 3HAHUN KaK KOMIIOHEHTA eCTeCTBeHHOHaquOfI KapTHUHBI MUPA;

*pa3BUTHC JIMYHOCTH 06yqaromnxc;1, HUX HHTCIUICKTYAJIbHOC W HPABCTBCHHOC COBCPHICHCTBOBAHUC, (I)OpMI/IPOBaHI/Ie Y HHX
T'YMaHHUCTHUYCCKUX OTHOIICHUM U 3KOJIOTUUYECKHU uenecoo6pa3Horo IIOBCICHUS B 6BITy u pr,HOBOﬁ JACATCIBbHOCTH,

’BLIpa6OTKy y o6y11a}oumxc;[ ITIOHHMMAaHUuA 06I_HGCTB€HHOI71 HOTp€6HOCTI/I B PAa3BUTHU XHMMHUH, A TAKIKC (1)OpMI/Ip0BaHI/Ie Y HUX OTHOILICHUS K
XUMHHM KakK BO3MOXKHOM 00J1acTH 6yz[ymel71 HpaKTquCKOﬁ ACATCIIBHOCTH,

'(I)OpMI/IpOBaHI/Ie YMeHI/Iﬁ 0e30ImacHOTo 06pameHH$1 C BCIICCTBaMU, UCIIOJIb3YEMBIMU B MMOBCEHEBHOM KU3HU.



[{enn n3ydyeHnss XMMHH B CpPEIHEN LIKOJIE

1. q)OpMI/IpOBaHI/Ie YMCHHUA BUACTH U MOHHUMATh LHCHHOCTDH 06pa303aHI/191, 3HAYUMOCTh XUMHUYCCKOI'O 3HAHUA AJIA KaXJ0I'0 4Y€JIOBCKA,
HE3aBHCUMO OT €ro MPo(hecCHoHaIbHON e TEIBHOCTH.

2. @®OpMHpPOBaHHE YMEHHS Pa3anyarh (paKThl M OIEHKH, CPABHUBAThH OIIEHOYHBIE BBIBOJBI, BUAECThH MX CBA3b C KPUTEPHAMH OLEHOK U
CBSI3b KPUTEPHUEB C OIPENIETICHHON CUCTEMOM LIEeHHOCTeH, (hopMynnpoBaTh U 000CHOBBIBATH COOCTBEHHYIOTIO3UIIUIO.

3.  ®opMHpOBaHHE LEJTOCTHOTO MPEACTABJIEHHS O MUPE M POJIM XMMHH BCO3JaHHH COBPEMEHHOMN €CTECTBEHHOHAYYHOM KapTHHBI MHDA;
YMEHHSI OOBACHATH OOBEKTHI U TPOLIECCHl OKPYKAIOWIEH NEHCTBUTENBHOCTH (MPUPOJHON, COLMATBHOW, KYIbTYPHOW, TEXHUYECKOUN Cpelibl),
WCIIOJIB3YSl I 3TOTO XUMUYECKUE 3HAHUS.

4. TlpuoGpereHne oOmbITa Pa3HOOOPa3HOM IEATENBHOCTH, OMNBITA MO3HAHHMSA W CAMOIO3HAHHMS; KIFOYEBBIX HABBIKOB, HMEOIIHMX
YHHUBEpCAJIbHOE 3HAYEHHE MJISl Pa3IMYHBIX BHJIOB JESITENbHOCTH (HABBHIKOB pEIICHUs MpoOieM, MPUHATHS pElIeHUl, MOMCKa, aHalu3a U
00paboTku HHPOpMAIKY, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUI, HABBIKOB COTPYAHMUYECTBA, HABBIKOB OE30MAaCHOTO OOpaleHus ¢
BEIIECTBAMU B ITIOBCETHEBHOM JKNU3HN).

2. OcobOeHHOCTH coiepKaHusl 0OYUYCeHUsI XMMHUH B CPETHEN ITKOJIE

B cucreme cpegnero o6uiero o6pa3oBaHus XMMHIO OTHOCAT K IpeaMeTHOM oOnacti «EctecTBeHHbIe Haykn». OCOOEHHOCTH COAEpIKaHUS
00Oy4yeHHsl XUMUU B CpeAHEN 11KosIe 00YyCIOBIEHbI ClIEU(PUKON XUMUHU KaK HAYKU M TOCTAaBJICHHBIMM3alauaMu.

OCHOBHBIMU NPOOIEMaMHU XUMHH SIBIISFOTCS:

—  M3YYCHME COCTaBa U CTPOCHMS BEILECTB, 3aBUCUMOCTU UX CBOMCTB OTCTPOCHUS;

—  TOJIy4CHHE BEILIECTB C 3alaHHBIMH CBOMCTBAMU;

—  HCCIIeIOBaHUE 3aKOHOMEPHOCTEH XMMMYECKMX peaklUil M IyTed ynpaBieHHs UMHU B LEISIX MOJTY4YEHUS HEOOXOIMMBIX YEIOBEKY
BEIIECTB, MATEPHAJIOB, SJHEPTUH.

IToaTOoMy B mporpamMme 1o XMMHH HAllJIM OTPA)KEHUE OCHOBHBIECOAEPKATEIIBHBIC JIMHUY:

—  «BELIECTBO» — 3HAHUA O COCTAaBE M CTPOEHUM BELIECTB, UX BAXHEWIIMX (PU3MYECKMX U XUMHUYECKHX CBOMICTBaX, OMOJIOrMYECKOM
JIeCTBUM;

—  «XMMMYECKasl peakLus» — 3HaHUS 00 YCIOBUAX, B KOTOPBIX MPOSBISAIOTCS XUMUUECKUE CBOWCTBA BEILECTB, CIIOCO0AX yIPaBICHUS
XMUMHYECKUMH NIPOLIECCAMU;

—  «IpPUMEHEHHUE BEIECTB» — 3HaHUS U OIBIT IPAKTUYECKOMN AEATEIHOCTU C BELIECTBAMH, KOTOpbIe Hau0oJiee YacTo yMOTPeOIsOTC S
B [TIOBCEIHEBHOM JKM3HU, IIUPOKO MCIOJIb3YIOTCS B IPOMBIIIIEHHOCTH, CEJIbCKOM XO34HCTBE, HAa TPAHCIIOPTE;

—  «I3BIK XHMHH» — CHCTE€Ma BAXXHEHIIMX IOHATHMM XMMHMM M TEPMUHOB, B KOTOPBIX OHHM OIMCBHIBAIOTCS, HOMEHKJIATypa
HEOPraHMYeCKUX U OpPraHMYECKHX BEUIECTB, T. €. UX Ha3BaHUA (B TOM YMCJE U TPUBMAJIbHbIE), XUMUYECKUE (OPMYJIBI U YpAaBHEHHs, a TaKxkKe
IIpaBUJIa EPEBOAA HHPOPMALIUHU C POIHOTO MM PYCCKOTO A3bIKA HA SI3bIK XMMUHU M 00OPATHO.



B pesynpraTte wu3ydeHuss ydeOHOTO TpeAMeTa «XHMHs» BBITYCKHUK CPEIHEHW IIKOJbI OCBOUT COJACpP)KAaHHE, CIHOCOOCTBYIOIIEE
(OpMHPOBAHHIO TIO3HABATEIIBHON, HPABCTBEHHOW W ACTETHUYECKON KYJIbTYphl. YUalIWICS OBJAJACET CHCTEMON XHMHYCCKUX 3HAHUA —
MOHATUSAMH, 3aKOHAMHU, TEOPUSMHU W S3bIKOM HAyKHM KaK KOMIIOHEHTaMH €CTECTBEHHOHAYYHOM KapTHHBI Mupa. Bce 3T0 mo3BoiuT emy
chopMHUpOBaTh Ha OCHOBE CHCTEMBI IIOJIYYCHHBIX 3HAHMA HAaydHOE MHUPOBO33pEHUE KaK (YHIAaMEHT IIEHHOCTHOTO, HPAaBCTBEHHOTO
OTHOIIEHHUS K MPHUPOJE, OKPYKAIOIIEMYMHUPY, CBOEH XMU3HU U 3J0POBBIO, OCO3HATH POJIb XUMHYECKON HAyKH B MO3HAHUHU U MPE0Opa3oBaHUU
OKPYXAIOIET0 MUPA, BHIPA00TATh OTHOIIEHHE K XMMHUHU KaK BO3MOKHOM 00J1acTH Oyayliel COOCTBEHHON MPAKTUYECKOMN ACSITEIIbHOCTH.

VYcBoeHne conepkaHusi ydeOHOro TmpeaMera «XHUMHUsS» O00€CIeUUT BBIMYCKHUKY BO3MOXKHOCTh COBEPIICHCTBOBATH M pa3BUBATh
MO3HABATEIbHBIE BO3MOXXHOCTH, YMEHHUE YIPABIATH COOCTBEHHOUN IMMO3HABATEIILHON EATEIbHOCTHIO; MHTEIICKTYaIbHBIE M PE(IICKCUBHBIC
CIIOCOOHOCTH; TPUMEHSTh OCHOBHBIE WHTEIUIEKTyaJIbHBIE OIEpaluy, Takue Kak (opMyaupoBaHWE THIOTE3, aHAIW3 U CHUHTE3, CpaBHEHUE,
00001IeHNE, CHCTeMAaTH3allls, BBISIBJICHHE NPUYMHHO- CIEACTBEHHBIX CBSI3€H JUIsI M3y4eHUsS CBOMCTB BEMIECTB M XMMHUYECKHX PEaKIINi;
WCIIOJIb30BaTh Pa3-IMUYHBIC UCTOYHUKH JJISl TTOTYYCHHUSI XUMUYECKON MH(POpMAIINN; CaMOCTOATEFHO TUIAHUPOBATh M OPraHU30BBIBATH YUE€OHO-
TTO3HABATENBHYIO JIEATETLHOCTD; Pa3BUBATh MCCIIEAOBATEIHCKHE, KOMMYHUKATUBHBIC HMH(GOPMAIITHOHHBIC YMEHHUSI.

OC00EHHOCTH CTPYKTYPHI U JIOTMKH TOCTPOCHUS Kypca XMMHUHU HAIJId CBOE OTPaXK€HHWE B yUdeOHWKAaX JIMHUH, KOTOPHIE OTIMYAIOTCS OT
AQHAJIOTUYHBIX COYETAHHUEM HAYYHOW CTPOTOCTH M3JIOKEHHS W IMIHPOKOW HAMpPaBIECHHOCTHIO HAa TPHUMEHEHHWE XUMUYECKUX 3HAHUW B
MTOBCETHEBHOM JKM3HU M B )KM3HU 00mIecTBa. B yueOHUKaX peanu3yeTcsi CHCTEMHO-IEATeIbHOCTHBIA Toax0 1, Jexarnuii B ocHoBe @I'OC. Otot
MOAX0Jl OPUEHTUPOBAH HAa KOHKPETHBIE pe3yNbTaThl 00pa30BaHUsA, KaK CUCTEMOOOpa3yIOIIMi KOMIIOHEHT CTaHJapTa, I/ie pa3BUTHE JTUYHOCTH
y4alierocss Ha OCHOBE YCBOCHHMSI YHUBEPCAJIbHBIX y4EOHBIX NEWCTBUM, MO3HAHUS M OCBOEHUS MHpa COCTAaBJISET IEJb U OCHOBHOM pe3yibTar
o0OpazoBaHwUsI.

N3yuenune xumuu B 10 1 11 kmaccax mocTpoeHo 1o JmHeHo# cxeme. B 10 kinacce m3naraercs Marepual OpraHM4ecKod XumMuu, a B 11
KJlacCce — HEOpraHUYecKas XUMUs, o0IIasi XUMUs, XuMuueckas texnosnorus. [locnennue rinasel yueOHuka 11 kiiacca 3HaKOMST IIKOJIBHUKOB C
MIPUMEHEHUEM XUMHH B OKPYKAIOIIeH )KU3HU U Ha cly>k0e 00I11ecTBy.

Cucrematnueckuii Kypc opranumdeckod xumun B 10 kimacce mpeaBapsieT pasfell, HamnpaBiICHHbIH Ha 0000IIeHHE M TOBTOPEHHE
MOJIyYEHHBIX B OCHOBHOM IIKOJIE 3HaHMH. B HeM Taike AaroTcs Te CBeleHUsS U3 00Iel U HeOpraHu4eCKOl XUMHUHU, KOTOpble HEOOXOAUMBI IS
M3y4YEHUs OPraHMYECKOM XMMHH, HO HE BOLLIM B MPOTPaMMy OCHOBHOM MIKOJIbI. Kypc opraHuyeckoid XMMHUU MOCTPOEH TpaguuuoHHO. OH
HAYMHAETCSl C OCHOBHBIX MOHATHI OPraHUYECKON XUMHH, 3aT€M U3JIaraeTcsi CTpYKTypHasi TEOPHsl OpraHM4EeCKUX COCIMHEHUM, pacCMaTpUBAETCA
UX D3JEKTpOHHOE cTpoeHue. lloToM u3ydaroTcs Ba)KHEWIIME KIACChl OPraHWYECKUX COEJAMHEHHI: YIiI€BOJOPOJbl, KHCIOPOJCOAEpKalIne
COCIMHEHMS, a30T- M cepocoaepxkaniue coeauHeHus. CHCTeMaTH4eCKOE€ W3JI0KEHUE CTPOCHHSI M CBOWMCTB OPraHMYECKUX COEIMHEHUU
MO3BOJISIET MEPEHTH K OMOJOTMYECKH aKTHBHBIM BEIIeCTBAM — YTJIEBOJAAM, >KUpPaM, OelikaM M HYKJICHMHOBBIM KHUCJIOTaM. 3aKaHUMBAETCS Kypc
OpPraHMYECKON XMMHUHU PAcCKa30oM O TOJUMEPAX U UX UCIIOIH30BAaHUH B OBITY U B TEXHHUKE.

Marepuan no HeopraHuyeckoi xumuu B 11 kiacce m3yyaercs B cleAyrolled mocienoBareabHOCTH. CHadana pacCMOTPEHBI 3JIEMEHTHI-
HEMETAJLIbl, 3aTEM 3JIEMEHThI-MeTaslIbl. V3yueHue 3eMeHTOB-METalIOB MpeABapseT pas/iei, CHCTEeMAaTU3UPYIOIIUN oOIIie CBOMCTBa METAIIJIOB
— DIIEMEHTOB U MPOCTHIX BEIIECTB, a TAKXKE PacCKasbIBAIOIIMK O ciilaBaX. PaccMoTpeHue oOIell XMMHH HAaUYWHAETCS CO CTPOCHHUS atoma U
XUMUYECKOH cBsi3u. Ha 0CHOBE MOJIyue€HHBIX 3HAaHUM MIKOJbHUKU 3HAKOMATCS CO CTPOCHHEM BEIIECTBA, U3YUalOT Pa3IN4HbIE BUJIbI XUMHYECKOM



CBSI3M, BKJIIOUAsi MEXKXMOJIEKYIISIPHBIE, U OCHOBHBIE THIIbl KPUCTAUIMYECKUX PELIETOK MPOCTHIX BEIIECTB U MOHHBIX COCAMHEHUN. 3aTeM CleayeT
MaTepuaj, pacCcKa3blBAIOIIMI O 3aKOHOMEPHOCTSX IPOTEKaHWs XMMMUYECKHUX pEaKkIUil. 371eCh COYeTalTCs CBEACHHUA W3 XUMHUYECKOUN
TEPMOJIMHAMUKN U XUMUYECKON KUHETHKH, ITO3BOJISIIOIINE MOHATh, IOYEMY U KaK MPOTEKAIOT XUMHUYecKue peakuuu. Creayromas Tema Kypca
WJUTFOCTPUPYET IPUMEHEHUE IOJYYECHHBIX 3HAHMM O 3aKOHOMEPHOCTSAX IPOTEKaHUs XUMHUYECKMX peakuuid Ha npaktuke. Peds uuper o
pa3IMyYHBIX THUIAX XMMMUYECKHUX MpPou3BOACTB. OOCyxkIas oO0IIMEe MPUHLMIBI XUMHUYECKOM TEXHOJIOIMM M paccMaTpuBas KOHKPETHbIE
IIPOM3BOJICTBA, aBTOPHI HE 3a0BIBAIOT U O Mpo0OJIeMe OXpaHbl OKPYKAIOIIEH Cpeibl, 3SHAKOMST IIKOJIBHUKOB C HOBBIM IOJIXOJIOM B IPAaKTHUYECKOM
IIPUMEHEHUHM XUMHYECKHX 3HAaHUM — <«GEJIICHOW» XMMHEHN. M3ydeHHne MIKONIBHOrO Kypca XHMHMM 3aBEpPIIAETCS PacCKa3oM O IPUMEHEHUU
XMUMHMUYECKUX 3HAHUM B Pa3IMUHBIX 00JACTSIX HAYKU U TEXHUKU. ABTOPCKUIN KOJUIEKTHUB MOCTapajics MOKa3aTh BaXXHOCTh MOJTYYEHHBIX 3HAHUH U
B MOBCEJHEBHOMN >KM3HU. ABTOPBI CTPEMSTCS MPUBUTH ydalllUMCs OepexHOe OTHOLIEHHE K MPHUPOJE U K OKpYXKaloUuleMy MHUpPY, cOpMHUPOBAThH
XUMUYECKUH B3IJISI/1 HA BCE, YTO UX OKPYXKAET, — OT MPOAYKTOBIUTAHUS O MATEPUAJIOB JIJIS )KUBOIIMCH U CKYJIBIITYPBI.

Metonuyeckuil annmapar yueOHUKOB BKJIIOYAET WHCTPYMEHTapHil, oOecreunBarofii He TOJbKO OBJIAJICHHE MPEIMETHBIMU 3HAHUSMHU U
YMEHHSIMH, HO U JINYHOCTHOE pa3BUTHE ydamuxcs. OH nmoMoraetr popMUpOBaTh HHTEPEC K HAyKe, UyBCTBO TOPJOCTH 332 OTEUECTBEHHYIO HAYKY,
3HAKOMUT C BKJIAJIOM POCCHUHCKHMX YYEHBIX B pPa3BUTHE XMMHH, CIIOCOOCTBYET YCBOEHHIO HOBBIX 3HAaHUM, MOUCKY M mepepaboTKe HOBOM
nH(popMaLnH.

BaxHass poib OTBOAWTCS JEMOHCTPALMOHHBIM OIIBITaM, JIAOOPAaTOPHBIM M MPAaKTHUECKUM paboTaM, KOTOPbIE XapaKTEpU3YIOT
IKCIIEPUMEHTANIbHBIE ACMIEKThl XMMUU U Pa3BUBAIOT IPAKTUUYECKHE HABBIKH ydalluxcs. B koHIle yueOHMKOBIPUBOIUTCS CIIPAaBOYHBIN MaTepuall.

Bomnpocsl, 3a1aun ¥ 3a1aHus, NPEAIOKEHHbIE Ul 3aKPEIUIEHUs 3HaHUI B KOHIIE KaXJI0ro maparpada, sBISIOTCS pa3HOYPOBHEBBIMH, B
TOM YHCJIe TPOOIEMHBIMU U METANPEIMETHBIMH, PACCUNTaHbl HA AKTUBHYIO POJb Y4alllerocs, Ha PeLIeHUEeNPOoOsIeM B peasIbHbIX KU3HEHHbIX
curyauusax. Ocoboe BHMMaHHWE YJENsAeTcs OPraHU3alUU IPOEKTHOM JEeSATEIbHOCTH UIKOJBHUKOB M IPUOOPETEHUIO OIbITA y4acTUs B
JUCKYCCHUSX.

MecTto y4eOHOro npeaMera «XuMush» B y4eOHOM IIaHe

B ydeOHOM mu1aHe cpeHeH MKOJIbl yIeOHBIH MpeaMeT « XUMUsD» BKITFOUEH Bpasjiel «EcTecTBeHHbBIC HAYKH.
[IporpamMma yueOHOTO mpenMeTa «XUuMHsD Ui cpeHero oduiero oopaszoBanus Ha yriayonennom 102 g (3 u B Henemto, 204 4 3a aBa roaa
oOyueHus).

4. TpebGoBaHus K pe3y/bTaTaM OCBOEHHs 00YJAIOIMMHUCS OCHOBHON 00pa30BaTEIbHON POrpaMMBbl

denepanbHbIi TOCy1apcTBEHHBIN 00pa30BaTeIbHBIA CTaHAAPT CpeiHero olIiero o0pa3oBaHMsl YCTaHABIMBAET CIEAYIONUE TPeOOBaHUS K
pe3yibTaTaM OCBOCHMS 00yJaroIMMHICS OCHOBHOM 00pa30BaTebHON MPOTPAMMBI:

* K JIMYHOCTHBIM pe3ylbTaTaM OCBOCHHs OCHOBHOM 00pa3oBaTeIbHOI MpOrpaMMBbl:

1) Bocmuranme poccuifckoil rpakIaHCKON MIEHTUYHOCTH, NATPHOTH3MA, YBaKEHMS K CBOEMY HAPOJY, YYBCTBO OTBETCTBEHHOCTH
nepen PoauHoM, ropmoctu 3a cBoM Kpail, cBoro PonauHy, mpomuioe M HacTosiliee MHOTOHAlMOHANbHOTO Hapoja Poccum, yBaxkeHue K
roCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);



2)  (hopmmpoBaHHE TPaKAAHCKOH MO3UIMM KAK AKTHBHOTO M OTBETCTBEHHOTO UIE€HA POCCHICKOrO OOIIECTBA, OCO3HAIOMIETO CBOM
KOHCTUTYLIMOHHBbIE IIpaBa M OOSA3aHHOCTH, YBaXKAalOIIErO 3aKOH U IPaBONOPAAOK, O0JaJaIOIIEr0 4yBCTBOM COOCTBEHHOIO JOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOUIETO TPAJUIIMOHHBIE HAllMOHAIbHBIE U O0IIEUEI0BEYECKUE TYMAaHUCTUUECKUE U IEMOKPAaTHUYECKUELIEHHOCTH;

3) TOTOBHOCTH K cITy’kKeHnto OTe4ecTBy, €ro 3aluTe;

4)  chopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO PAa3BMTHS HAYKH M OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha TUAJIOTE KYJIbTYp, & TAKXKE pPa3Iu4HbIX (POPM 0OIIECTBEHHOIO CO3HAHUS, OCO3HAHME CBOEr0 MECTa B MOJUKYJIBTYPHOM MHPE;

5)  cdopMHPOBAaHHOCTH OCHOB CAaMOPA3BUTHS U CAMOBOCHHTAHHS B COOTBETCTBHM C OOIIEYENOBEYECKUMH HEHHOCTAMH U HeaTaMH
TPaKJIaHCKOTOO0O0IECTBA; TOTOBHOCTh U CTIIOCOOHOCTH K CAMOCTOSATEIHLHOM, TBOPUECKON U OTBETCTBEHHOM JCSATEIHHOCTH,

6) TonepaHTHOe CO3HAHME M MOBEJEHHE B TONHMKYIBTYPHOM MHpE, TOTOBHOCTh M CIIOCOOHOCTH BECTH AMANOT C APYTMMH IIOIbMH,
JOCTUTaTh B HEMB3aUMOIIOHUMAHUS, HAXOIUTh OOIIHE e U COTPYAHUYATH JUISl UX TOCTHXKECHUS,

7)  HaBHIKM COTPYAHHMYECTBA CO CBEPCTHMKAMH, IETHMH MIIAJIIETO BO3PACTA, B3POCIBIME B 00pPa30BaTeNbHOH, 0OMIECTBEHHO MOIE3HOM,
y4eOHO- NCCIEA0BATEIbCKOM, TPOSKTHOM M IPYTUX BUAAX JACATEIHHOCTH;

8)  HpaBcTBEeHHOE CO3HAHME M NOBEJIEHHE HA OCHOBE YCBOEHUAOOIIEET0BEYECKUX [IEHHOCTENH;

9) roToBHOCTH M CHOCOGHOCTHL K 0Opa30BaHMIO, B TOM 4YHCJIE CaMOOOPA30BAHHMIO, HA MPOTSHKEHUH Beell JKU3HHU; CO3HATENBHOE
OTHOIIIEHHE K HEMIPEPhIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIIEUTHOM MpodeccroHanbHOM 1 00IIeCTBEHHOM NesITeIbHOCTH;

10) ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAS ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX
OTHOIIICHUM;

11) npumsatMe U peanu3amus  IHEHHOCTEH 3710pOBOrO M 0Ge30macHOro o6pasa JKM3HH, HOTPeOHOCTH B  (DM3MYECKOM
CaMOCOBEPILEHCTBOBAHUH, 3aHATUAX CIIOPTUBHO- O3JI0POBUTEIBLHON NESATENbHOCTHIO, HEMPUITHE BPEIHBIX MPUBBIYEK: KYPEHHUs, YIIOTPEeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB;

12) 6epe>KHoe, OTBETCTBCHHOC M KOMIICTCHTHOC OTHOIICHHE K (1)I/ISI/ILIGCKOMYI/I IICUXOJIOTUYCCKOMY 3J0POBbBIO, KaK CO6CTB€HHOMy, TakK
" Apyrux J'IIOI[CI‘/'I, YMCHHC OKa3bIBATh IIEPBYHO ITIOMOIIb,

13) ocosHanHBIi BBIGOp Oymymieli Hpoeccud M BO3MOXKHOCTEH peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K
npo(heCcCHOHALHON JIETETLHOCTH KaK BO3MOYKHOCTH YYacTHSl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIMOHATBHBIX
npooseM;

14) chopMHUPOBAHHOCTH JKOJOTMYECKOTO MBINLICHHS, MOHMMAHMS BIMSAHUS COIMATbHO-3KOHOMMUYECKHX IIPOIIECCOB HA COCTOSHHE
MIPUPOTHOM U COIMANBHOM Cpefibl; MPUOOPETEHUE OIBITAa HKOJIOTOHATIPABICHHON NesTeNbHOCTH;

15) oTBercTBEHHOE OTHOIIEHME K CO3/IAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO TIPHHATHS IIEHHOCTEH ceMeitHOi sKu3HM;

® K METanpeIMETHBIM pe3yJibTaTaM OCBOCHMS OCHOBHOH 06-pa303aTenLHoﬁ nporpaMMabl:
1) YMCHHE CaMOCTOATCIIBHO ONPCACIATh LECIN ACATCIIBHOCTH W COCTABJIATH INIAHBI ACATCIIBHOCTU, CAMOCTOATCIIBHO OCYIICCTBJIIATH,



KOHTPOJIMPOBATE MW KOPPCKTUPOBATH ACATCIBHOCTL; HMCIOJbB30BAaTh BCE BO3MOKHBIC PECYPChbI I AOCTHIKCHUA ITOCTABJICHHBIX ueneﬁ n
pean3anuu IIaHOB ACATCIIBHOCTHU, BI>I6I/IpaTI) YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYaAlUAX;

2) yMeHME MPOAYKTHBHO OOINATHCSA M B3aMMOJEHCTBOBATH B IIPOLIECCE COBMECTHOH EATENBHOCTH, YYUTHIBATH MO3HIMM IPYIUX
YYaCTHHKOB JICATEIBHOCTH, 3(P(PEKTUBHO pazpemarb KOHPINKTHI,

3) BianeHMe HAaBBIKAMH MO3HABATENBHOH, YaeOHO-HCCIEI0BATENBCKOM U TIPOEKTHOM JeATENbHOCTH, HABBIKAMHU PA3PENIeHHs TPOOIeM;
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IOHMCKY METOJIOB pEIIeHMs] MPAaKTHYECKHUX 3aJay, NPUMEHEHHIO Pa3jIMYHBIX METOJIOB
MO3HAHUS;

4) TOTOBHOCTH M CIIOCOOHOCTB K CAMOCTOSTEIILHOM I/IH(i)OpMa-HI/IOHHO- IMO3HABATCIILHOM JACATCIIBHOCTH, BJIaJICHHUC HaBBIKaMU

5) nmnomyuenns Heob6XoauMoON MH(MOPMAMH U3 CIOBapel pPasHBIX THIIOB, yMEHHE OPHEHTHPOBAThCA B DA3IMUHBIX HMCTOYHHKAX
nH(popMaluY, KpUTHUECKU OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO, TIOTYyIaeMYyI0 U3 Pa3InYHbIX HCTOYHHUKOB;

6) yMeHme HCIONE30BaTH CpeACTBA MHMOPMAIMOHHBIX H KOMMYHHKAIIMOHHEIX TexHoNoruii (1anee — WKT) B pemteHHH KOrHUTHBHBIX,
KOMMYHHMKATHUBHBIX W OPraHM3allMOHHBIX 3aJad C CcoOJIOfeHHEeM TpeOOBaHMHA OJPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX UITUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€3011aCHOCTH;

7)  ymeHue ompeseNaTh Ha3HAYEHHE U QYHKIUU PA3TUYHBIX COUATBHBIXMHCTUTYTOB;

8) YMCHHUEC CaMOCTOATCIIBHO OLCHHUBATH M IPUHHUMATH PCHICHUA, ONPEACTIAIOMIUC CTPATCTUIO MOBEACHHA, C YUCTOM IpaXJaHCKUX KU
HPAaBCTBCHHBIX HCHHOCTeﬁ;

9) BJIAJICHUC SA3BIKOBBIMHU CPCIACTBAMHU — YMCHHUC SICHO, JIOTHYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA, MCIIOJIB30BAaTh aJACKBATHBIC
A3BIKOBBIC CPCIICTBA,

10) BJIaACHHUC HAaBBbIKAMU ITO3HABaTEIIFHOM pe(l)HeKCI/II/I KaK OCO3HaHHsA COBCPHIACMBIX ,Z[eflCTBPIﬁ U MBICIUTCIIBHBIX IPOLECCOB, HUX
PE3YJILTATOB U OCHOBaHI/Iﬁ, I'paHHIl CBOCTO 3HAHUA U HE3HAHUS, HOBBIX IIO3HABATCJIBHBIX 3aJa4 U CPEACTB X JOCTHUIKCHUS,

* K IpeAMETHBIM Pe3yJIbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHON MTPOrpaMMbl, OTHOCSIIUMCS K yUeOHOMY MpEeaAMETY «XUMUS»:

— Ha yri1yOJeHHOM YpOBHE:

1)  chopMHUpPOBaHHOCTH CHCTEMBI 3HAHHH 06 OOMIMX XUMHYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX;

2)  chopMHPOBAaHHOCTh YMEHHMI HCCIENOBAaTh CBOMCTBA HEOPraHUYECKMX M OPraHUYECKHUX BEIIECTB, OOBACHATH 3aKOHOMEPHOCTHU
IPOTEKaHUsI XUMUYECKUX PEaKIHii, IPOrHO3UPOBATh BO3MOXKHOCTh X OCYILECTBIICHUS;

3) BiajeHMe yMEHHAMM BBIIBHIaTh HIOTE3bl HA OCHOBE 3HAHMI O COCTAaBE, CTPOEGHHH BELIECTBA U OCHOBHBIX XMMUYECKHMX 3aKOHAX,
MIPOBEPATH UX HKCIEPUMEHTAIBHO, (GOPMYIUPYS LENIb UCCIIET0BaHMS;

4) BnageHue MeTOJAaMH CaMOCTOSATEBHOTO ILIAHUPOBAHHS U ITIPOBEEHHMS XMMHYECKHX 3KCIEPUMEHTOB C COONIONEHHEM MPABUI
Oe3omacHOM pabOTHl € BellecTBaMH M JIAOOPAaTOPHBIM 00OpYZOBaHMEM; CPOPMHUPOBAHHOCTH YMEHHUH OINMUCAHMA, aHATU3a U OLCHKH
JOCTOBEPHOCTH MOJIYYEHHOIO PE3Yy/bTaTa;

5)  cdopMupOBaHHOCTH yMeHHiI HPOrHO3MPOBATh, AHATM3UPOBATh U OIIEHUBATH C TO3HIIUIA SKOJIOTMYECKOH GEe30MacHOCTH TIOCIEICTBUS



OBITOBOI M IPOU3BOJICTBCHHOM JICATEIHHOCTH YEJIOBEKA, CBI3aHHOM C TIepepabOTKON BEIIECTB.

5. Kpurepuu OLEHKH IIPEIMETHBIX, METAPEAMETHBIX M JMYHOCTHBIX PE3YJIbTATOB
JlocTrKeHre TMYHOCTHBIX Pe3yJIbTaTOB OLIEHUBAETCS HA KaYECTBEHHOM ypoBHE (0e3 orMeTkn). CHPopMHUpPOBAaHHOCTh METa- MPEAMETHBIX U
IIpEeIMETHBIX YMEHUH OIIEHUBAETCA B Oajliax Mo pe3yJbTaTaMm:

* CTapTOBOM JMArHOCTHUKU TOTOBHOCTH K M3YYEHHIO MpeaMera «XuMus» (IMarHOCTHYecKas padoTa B Hadayie yu4eOHOTO roja, B XOJe
KOTOpPOIl MpOBEPSIIOTCS MPEIMETHBIE U METApeAMETHbIE PE3yIbTaThl MPEabIAyLIero rojaa). Pe3ynbTaTel cTapTOBON AMATHOCTUKH SIBIISIFOTCS
OCHOBaHHUEM JUIsl KOPPEKTUPOBKHM Y4E€OHBIX MPOTpaMM M MHAMBHyaIU3alUU Y4eOHOM IeATEeNbHOCTH (B TOM 4YMCIIE B paMKax BbIOOpa YpOBHS
W3Y4EHHUS MPEJMETOB) C YYETOM BBIJICJIEHHBIX aKTyalbHBIX MPO0OJIeM, XapaKTEPHBIX /Ul KJlacca B L[EJIOM, U BBISIBJICHHBIX I'PYIII PUCKA;

*TEKYIIEro KOHTPOJisA (YCTHBIE M THMCHMEHHBIE OMPOCHI, JAOOpATOPHBIE W MPAKTHUECKHE padOThI, TBOpYECKHUE DPAOOTHI, HAIMHUCAHHE
pedepaToB, yueOHBIC HCCIICIOBAHUS M YIEOHBIE TTPOCKTHI, 3aJaHMS C 3aKPHITHIM OTBETOM M CO CBOOOJHO KOHCTPYHPYEMBIM OTBETOM — IOJTHBIM
Y YaCTHYHBIM, WHIAWBUIyaJbHbIE W TPYIMIOBBIE (POPMBI OIIEHKH, CaMO- M B3aUMOOIICHKA, peduiekcusi U ap.). Tekyias OlleHKa MOXET OBITh
dbopmupyromei, T. €. MOA-ACPKUBAIOIICH W HAMPABISIIONICH YCHIHMS YYallerocs, W JUarHOCTHYECKOM, CIOCOOCTBYIONMICH BBISBJICHHIO M
OCO3HAHUIO YYUTEJIEM M Yy4YalluMCs CYIIECTBYIOIMUX MpobieM B oOydeHHH. Pe3ynbTaThl TEKyIIeW OICHKH SBISIOTCS OCHOBOM IS
WHIUBUAyAIU3alMK y4eOHO! AeATeIbHOCTH U KOPPEKTHPOBKM MHAMBHYaJbHOTO Yy4EOHOIrO IUIaHa, B TOM YHCIE M CPOKOB H3YYEHHUS
TeMbl/pa3ena/mpeAMETHOTO Kypca;

*TEMaTUYECKOW OIICHKH (BBIITOJIHEHHE KOHTPOJBHBIX PA0OT MO OTHEIBHBIM TeMaM Wi Ojlokam TeMm, 4 paboTel B rox). Pesymbrarsl
TEMaTHYECKOW OLIEHKH SIBJISIFOTCS OCHOBAHMEM ISl TEKYIIEH KOPPEKIUN y9eOHOW e TeTbHOCTH U €€ WHANBUyaTU3alliH;

* IPOMEXYTOUYHOTO KOHTPOJISl, KOTOPBIM MPOBOAMUTCS B KOHLIE Ka)XJOro MOJYroJusi U B KOHIIE y4eOHOTO rojia Ha OCHOBE PE3Yy/IbTaTOB
HAKOIUICHHOM OLIEHKH U Pe3yJIbTaTOB BHIMIOJHEHHUS TEMAaTUYECKUX TPOBEPOUHBIX padoT;

*UTOrOBOTO KOHTPOJIS, KOTOPBIA OCYIIECTBISICTCS HAa OCHOBAaHUH PE3yJIbTaTOB BHYTPCHHEH (BBINOJHEHHE WTOTOBOW pPabOTHI) W/HIIH
BHEIIHEH OIEHKH (MIPOX0XKICHHE rocynapcTBeHHON uroroBoii arrectanuu (I'A)). MtoroBeie paboThI MPOBOASTCS IO TEM MPEAMETaM, KOTOpPbIS
IV JTaHHOTO OOYYaloIIerocss HE BBIHECEHBI Ha TOCYJApCTBEHHYIO HTOTOBYIO arTectaiuio. dopma HTOroBod pabOThl 1O MPEIMETY
YCTaHABIIMBACTCS PEUICHHEM IIeIarOrMYecKOro COBeTa IO MPEJCTABICHUIO METOAMYECKOr0 OObeAMHEHUs ydurteneu. Mrorooi paboToil 1o
y4eOHOMY MPEIMETY

«XUMUS» 1151 BBITYCKHUKOB CPEIHEH IIKOJIBI MOXKET CIIY)KUTh TUCbMEHHAsI POBEPOYHAst padoTa WM MUCbMEHHAs! POBEpPOYHast padoTa ¢
YCTHOM YacCThIO MJIM C TPAKTHYECKOW pabOTOH (IKCIEPUMEHT, MCCICIOBAHUE, OTBIT U T. 1), @ TaKXkKe yCTHbIC (POPMbI (MTOTOBBIA 3a4eT IO
ouneram), yacte noprdomnro (moadopka padoT, CBUAETENLCTBYIONIAS O JOCTHKEHUH BCeX TPeOOBaHMM K MPEAMETHBIM pe3yabTaTaM 00y4eHus)
U T. .



PABOYAS NTPOI'PAMMA YYEBHOI'O ITIPEJIMETA «XUMUS» HA YI'JITYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIETI'O
OBPA30OBAHMUSI.

1. TIlnanupyemble pe3ysIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XMMHUs Ha yriIyOJ€HHOM YPOBHE CPEIHET0 OOLIEro 00pa3oBaHust

1.1. TInarupyeMble TUYHOCTHBIE PE3YJILTATHI OCBOEHHMS Y4EOHOTO IIpEAMETA

«XUMHUS» HA YIITYyOJIECHHOM YpOBHE

[1nanrpyeMbIMU TUYHOCTHBIMH PE3yJIbTaTaMHU B paMKaX OCBOEHHUS yueOHOTO mpeaMeTa «XUMHsD Ha YIIyOJIeHHOM YPOBHE SIBIISIOTCS:

1) B cdepe oTHONIEHHIT 0OyUarOIEXCS K cebe, K CBOEMY 3[0POBbIO, K MO3HAHUIO CeOs:

— TMPUHATHE U pealn3allio LEHHOCTEH 310pOBOro M 0e30macHOro obpasza KHU3HU, OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (PM3UUYECKOMY M TICUXOJIOTUYECKOMY 3710POBBIO;

——  HENpUATUE BPEIHBIX IPUBBIYEK: KypeHUs, yIOTpeOIeHUs aIKOTO0JIsl, HAPKOTHUKOB;

2) B cdepe oTHOmEHHIT 0OyUAOMIMXCS K OKPYKAIONMEMY MHUPY, K JKHBO TIPHpPOJIE, XyI0KECTBEHHOH KyIbType:

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKH, 3HAYMMOCTh HAyKH, TOTOBHOCTh K Hay4yHO-
TEXHUYECKOMY TBOPUYECTBY, BJIAJIEHUE NOCTOBEPHOW MH(OpMaluell O MepeloBbIX JOCTHKEHHMSIX M OTKPBITUSX MHUPOBOM M OTEYECTBEHHOMU
HayKH, 3aMHTEPECOBAHHOCTb B HAyYHbBIX 3HAHUAX 00 yCTpoiicTBE MUpa U OOLIECTBA;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHUIO, B TOM 4HCJIE€ CamMOOOpa30BaHMIO, Ha MPOTSDKEHUM BCEH KHU3HM; CO3HATEJIBHOE
OTHOILIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHON MPO(eCcCHOHANBHOM U O0IIECTBEHHOH eATEIbHOCTH;

—  DKOJIOTMYECKasi KyJIbTypa, OepeXKHOe OTHOLIEHHE K POJHOW 3emile, NpUpoIHbIM OorarctBam Poccum v Mupa, MOHMMaHHE BIIUSHUS
COLIMAIIBHO- 3KOHOMHUYECKMX IIPOLIECCOB HA COCTOSHUE INPUPOIAHOM M COLUAIBHOM Cpefbl, OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJHBIX
pECypCOB, YMEHMII U HaBBIKOB Pa3yMHOTIO NPUPOAOIOJB30BAaHUSA, HETEPIMMOIO OTHOLICHMsS K JEWCTBHSM, NPUHOCAIIUM BpEHd 3KOJIOTUHU;
IIPUOOPETEHNE ONBITA SKOJIOTO- HAIIPABJIEHHOH eSTEIbHOCTH;

3) B chepe oTHOEHHIT 0OyHAIOMUXCS K TPY/LY, B chepe COUanbHO- SKOHOMUYECKUX OTHOIIEHHIA:

—  OCO3HaHHbIN BBIOOD OyayILel npodeccuu Kak MyTh U COCO0 peanu3aluucoOCTBEHHbIX )KU3HEHHBIX III1aHOB,;

—— TOTOBHOCTb OOY4YaIOUIMXCS K TPYJAOBOH MNpO(EeCCHOHAIBHONW IEATENbHOCTH KaK K BO3MOYKHOCTH Y4acTUSl B PEIICHUU JHYHBIX,
00I11eCTBEHHBIX,[OCYJAPCTBEHHBIX, 00IIEHAIIMOHATIBHBIX ITPO0IIEM;

—  NOTPeOHOCTh TPYIUTHCS, YBOKEHUE K TPYAy U JIOASIM TpYyAa, TPYAOBBIM JOCTHKEHHSM, IO0OpPOCOBECTHOE, OTBETCTBEHHOE MU
TBOPUYECKOE OTHOILEHUE K Pa3HBIM BHUJIaM TPYIOBOU JEATEIBHOCTH.

1.2. TInanupyemble MeTampeIMETHBIE PE3YIbTATHl OCBOCHHS y4EOHOTO MpEIMETa

«XUMUS» Ha YrIIyOJIeHHOM YpOBHE

[Inanupyemble MeTanpeIMEeTHbIE PE3yabTaThl B paMKaX OCBOEHHS y4eOHOro mpeaMeTa « XUMHsD» Ha YrilyOJIeHHOM ypOBHE MPEICTaBICHbI
TpeMs IpyInamMu YHUBepcalbHbIX yueOHbIX AercTBuit (YVY /).

1. Perynsarusubie yHuBepcanbHble yaeOHbIE JeHCTBUS BBITYCKHUK HAYIUTCS:



—  CaMOCTOSITENILHO OIPEACATh LEIH, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJadyd B OOpa30BaTEIBHON JCSATCILHOCTH W
KU3HECHHBIX CHTYAIHSIX;

—  OIIGHUBATH PECYPCHI, B TOM YHCII€ BPEMsI U IPyrue HeMaTepuaabHbIE PeCypChl, HEOOXOAUMBIE TSl TIOCTHKEHUS TIOCTABJICHHOW paHee
LCTIN;

——  COTOCTABJISATh UMEIOIIHECS BO3MOKHOCTH U HEOOXOJUMBIE JIJISl JOCTHXKEHUSI LIETTH PECYPCHI;

—  OpraHu3oBBIBaTh d3PHEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJIsl TOCTHXKEHHS IOCTABIICHHOM 11€IIH;

—  ONPEAeIIATh HECKOJIBKO MYTEW TOCTUKEHUS MTOCTABICHHOW LIEJIH;

— BBIOMpaTh ONTUMAJIBHBIA TYTh JOCTHXEHHUS NEMH C Y4eTOM 3(PPEKTUBHOCTH PACXOJIOBAaHMUS PECYpCOB U OCHOBBIBASICh Ha
COOOpaKeHUSX 3TUKH U MOPAJIH;

—  3a/1aBaTh MapaMeTpPbl U KPUTEPUH, IT0 KOTOPHIM MOXKHO OTIPEACTUTh, YTO 1eIh JOCTUTHYTA;

——  COTNOCTaBJIATh MOJYYEHHBIN PE3YIbTAT ICSITEIBLHOCTH C MOCTABJICHHOMN 3apaHee LENbIo;

—  OLIEHUBATh MOCJIEACTBUS JOCTH)KEHUS IIOCTaBJIEHHOM LeIn B JEATENHHOCTH, COOCTBEHHOM JKHM3HH WU
YKU3HU OKPYKAIOIIUX JIIOJICH.

2. Tlo3HaBaTelbHBIC YHMBEPCAIbHBIC YUeOHBIE JeHCTBUABBIMTYCKHUK HAYYHUTCSL:
—  KPUTHUYECKU OLEHUBATh U MHTEPIPETUPOBATH HH(GOPMALIUIO C PA3HBIXITO3ULINN;
—  pacmo3HaBaTh u (ukcupoBaTh POTUBOPEUHS B MH(OPMAIMOHHBIXUCTOYHUKAX;

—  HCIOJb30BaTh pa3Iu4HbIe MO/IETIbHO-CXEMaTHYECKHe cpeacTBa  JUIs  IPEICTaBJICHUS BBISIBJICHHBIX B
MH(OPMALIMOHHBIX HCTOYHHUKAX TPOTUBOPEUHIL;

—  OCYIIECTBIIATH Pa3BEPHYTHIH MH()OPMAIMOHHBIN IOMCK M CTABUTh Ha €rOOCHOBE HOBHIC (ydeOHBIE M MO3HABATEIbHBIC) 3a/1a4H;

—  HCKaTh U HAXOJUTh 000O0IIEHHBIE CIIOCOOBI PEIICHHUS 3a/1a4;

—  MPHUBOAUTH KPUTHYECKHE apryMEHThl KaK B OTHOIICHHH COOCTBEHHOTO CYXJCHHS, TaK U B OTHONICHUH ICHCTBUH WM CYXICHUI
JIPYroro;

—  aHAJIM3UPOBATh M MPE0OPa30BHIBATH MPOOIEMHO-TIPOTHBOPEUNBBICCUTYAITHH;

—  BBIXOJHUTH 3a paMKH y4eOHOTO MPeAMETa U OCYIIECTRIIATh [CJICHAIPABICHHbIH MOUCK BO3MOYKHOCTH LIMPOKOTO MEPEHOCca CPEICTB U
CII0COOOB JCHCTBUS,

—  BBICTpaMBaTh WHIWBUAYaJIbHYIO 00pa30BaTEIbHYI) TPACKTOPHIO, YUUTHIBAs OrPAHUYEHHUS CO CTOPOHBI APYIMX YYaCTHHUKOB H
peCypCHBIC OTpaHUYCHUS;

— MEHSTh WM YIEpXKUBATh pa3HbIC IMO3UIIMM B T03HABATCIBHOW JCATENBHOCTU (OBITh YYCHHMKOM W y4dUTeldeM; (OpMYIHPOBATh
00pa3oBaTeNIbHBINA 3aMPOC U BBIMIOJIHATH KOHCYJIBTATHBHBIE (DYHKIIMHM CaMOCTOSITEJIbHO; CTaBHTh MpoOiieMy M paboTaTh HaJ €€ pEIICHUEM;



YIPaBJsATh COBMECTHOM MO3HABATEIbHOM JESTENbHOCTHION MO TUUHSITHCS).
3.  KoMMyHUMKaTMBHBIE yHUBEPCAbHBIE YI€OHbIE ICHCTBUSABBITYCKHUK HAYIUTCS:

—  OCYLUECTBJISITH JEJIOBYIO KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMU, TaK U COB3POCIIbIMU (Kak BHYTpH 00pa30BaTeIbHOM OpraHu3aliui,
TaK U 3a €€ MpeJIesiaMu);

— TpU OCYLIECTBICHUM TPYNNOBOM pabOThl OBITh KaK PYKOBOJUTENEM, TaK M WIEHOM IPOEKTHOW KOMaHAbI B pPa3HBIX POJISIX
(reHepaTtopoM UAeH, KpUTUKOM, UCIIOJIHUTENEM, IPE3EHTYIOMIMUM U T. 11.);

—  Ppa3BEepHYTO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOUKY 3PEHHUS C UCIOJb30BaHUEM aJ€KBATHBIX (YCTHBIX U MUCHBMEHHBIX) SI3BIKOBBIX
CPEICTB;

—  pacno3HaBaTh KOH(QIMKTOIE€HHbIE CUTYallMH U MPEI0TBpaIlaTh KOHQIUKTHI A0 UX aKTUBHOU (a3bl;

—  KOOPAMHUPOBATH U BHINOJIHATH PA0OTY B YCIOBUSIX BUPTYAIILHOTO B3aUMOJICHCTBUS (UM COYETaHUS PEATbHOTO U BUPTYAIBbHOIO);

—  COIJIaCOBBIBAThH MMO3UIIMHU YIEHOB KOMaH/Ibl B Ipoliecce paboThl Hajl OOLIUM MPOTYKTOM/PELICHUEM;

—  MPEeACTaBIATh MYyOIMUYHO Pe3ylIbTaThl MHAUBUAYATbHON U TPYNIIOBOM 1EATEIbHOCTH, KaK Iepe]] 3HAKOMOM, TaK U Mepe]] He3HaKOMOH
ayIUTOPUEN;

— noadupaTh MapTHEPOB Ui JEIOBOM KOMMYHHKALMU, UCXOJS U3 COOOpaKEHUM pe3yslbTaTUBHOCTH B3aUMOJCHCTBUS, a HE JIMYHBIX
CHMIIATHH;

—  BOCIPUHMMATh KPUTUYECKHE 3aMEYaHUs KaK pecypc COOCTBEHHOTO pPa3BUTHS;

— TOYHO U eMKO (OpMYIHpOBaTh KaK KPUTHYECKHE, TaK U OJ0OpUTENbHBIE 3aMEUaHusl B aJIpec APYrux JIofe B paMKax AeI0BOU U
o0pa3oBaTelbHON KOMMYHHUKAIIUU, U30€erast Ipyu 3TOM JTHYHOCTHBIX OLICHOYHBIX CYXKICHHI.

1.3. IlnanupyeMble NpeaMETHBIE PpE3yNbTaThl OCBOCHHsS Y4eOHOro IpeaMeTa

«XUMHUA» HA YTITYOJIEHHOM YPOBHE

B pesynbraTe nzyueHus yueOHOro npeaMera «XuMHsh Ha YPOBHE CPEIHEro 001ero oopa3oBanus

BBIMTYCKHUK Ha YIITYOJICHHOM YPOBHE HAy4UTCS:

—  packpbIBaTh Ha MpUMeEpax pojb XUMHH B (GOPMHUPOBAHUM COBPEMEHHOI HAy4YHOW KapTHHBI MUpPa M B MPAKTUYECKOU AESITETbHOCTU
Yel0BeKa, B3aMMOCBS3b MEKy XUMUEH U APYTUMU €CTECTBEHHBIMHU HaYKaMU;

——  COIOCTaBJIATh HMCTOPUYECKHE BEXU PA3BUTUS XMMHH C HCTOPUYECKUMH NEPUOJAMU PA3BUTHUS IMPOMBIILICHHOCTH M HAyKd JUIs
MPOBEACHUS aHAIN3a COCTOSIHUS, ITyTeH Pa3BUTHUS HAYKH U TEXHOJIOTHUH;

—  aHaJM3MpOBaTh COCTaB, CTPOCHHE U CBOMCTBA BEIIECTB, NPUMEHSSA MOJOKEHHUS OCHOBHBIX XMMHUUYECKHX TEOPUH: XMMHUYECKOTO
CTPOEHMSI OpraHMyecKux coennHeHuit A. M. BbyrtnepoBa, cTpoeHus atoma, XMMUYECKOM CBS3H, JNEKTPOJUTUYECKON JUCCOLMALUMU KHCIOT,
OCHOBAHUU U COJIEH, a TAK)KE YCTAaHABJIMBATh IPUUMHHO-CIICCTBEHHBIE CBS3M MEX/1y CBOMCTBAMHU BEILIECTBA U €M0 COCTABOM U CTPOCHHUEM;

—  TMPUMEHSTH MpaBUja CUCTEMATHYECKON MEXIyHapOTHOW HOMEHKIATYPhl KaK CPEACTBA Pa3IMueHUs U UACHTU(DUKAIINY BEUIECTB I10
UX COCTaBYy M CTPOECHMIO;



——  COCTaBJIATH MOJICKYJSIPHBIE U CTPYKTYpHBIE (POPMYIIBI HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB KaK HOCHTeNeH MH(pOpMauu o
CTPOEHUHM BEILECTBA, €r0 CBOMCTBAX U IMIPUHAICKHOCTH K OIIPEIEICHHOMY KIacCy COCIUHECHUMN;

—  OOBSCHATH TPHUPONY H CIOCOOBI 00pa3oBaHUS XWMUYECKOM CBS3M: KOBAJCHTHOW (MOJSPHOW, HEMOJSPHON), HWOHHOW,
METAJUIMYECKOM, BOJIOPOJHOM C LIENIBIO ONPEACIICHAS] XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (PU3MUECKHUE CBOMCTBA HEOPraHWYECKUX M OPraHUYECKUX BELIECTB M YCTaHABJIMBATh 3aBUCUMOCTb (U3NYECKUX
CBOMCTB BEIIECTBOT TUIIA KPUCTAJUIMYECKON PELIETKH;

—  XapaKTepHU30BaTh 3aKOHOMEPHOCTHM B M3MEHEHHHM XMMHUYECKHMX CBOMCTB IPOCTBIX BEHIECTB, BOJOPOJIHBIX COCIMHEHMM, BBICIIMX
OKCHJIOB ¥ THPOKCHUJIOB;

—  TPHUBOAMTH MPUMEPHI XUMHUECKUX PEAKINH, paCKPHIBAIOIIMXXaPAKTEPHbIE XUMHUECKUE CBOWCTBA HEOPTAHUIECKUX W OPTaHHYECKHIX
BEIIECTB N3YyYCHHBIX KIACCOB C MEIbI0 UX HACHTU(DUKAIINHA U 00BSICHEHUS 00JIACTH TPUMEHEHHS,

—  OTpeAeNsITh MEXaHW3M pPEaKIUH B 3aBHCHMOCTH OT YCIIOBUH NPOBEICHHs PEAKIIMH M MPOTHO3MPOBATH BO3MOKHOCTH MPOTEKAHHS
XAMUYECKHAX PeaKIfii Ha OCHOBE THUIIAa XUMUYECKOH CBSI3U M aKTUBHOCTH PEarcHTOB;

—  yCTaHaBIMBATh 3aBUCHMOCTh PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKHX COCAMHEHHUH OT XapaKTepa B3aWMHOTO BJIHSIHUS aTOMOB B
MOJIEKYJIaX C LIEJIBI0 IPOTHO3NPOBAHUS MPOAYKTOB PEAKIIHH;

——  YCTaHaBIMBATh 3aBHCHUMOCTH CKOPOCTH XMMHYECKOW PEaKIMU M CMEIICHHS XMMUYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB C
LEIBI0 ONPEICIICHHUS ONITUMAIBHBIX YCIOBUI MPOTEKAHUS XUMHUYECKHX MTPOIIECCOB;

—— YCTAHaBIMBATh TEHETHYECKYIO CBS3b MEXAy KilaccaMd HEOPraHWYeCKMX M OPraHMYeCKWX BEIIECTB Uil O0OOCHOBaHUS
NPUHIMITNATIBHON BO3MOXXHOCTH TOJyYEHHUS! HEOPraHMYECKUX U OPraHWYECKUX COSANHEHUH 3aJaHHOTO COCTaBa U CTPOCHHUS;

— [oAOHMpaTh peareHTHI, YCIOBHS U ONPENeNsATh MPOIYKTHl PEAKIUi, TO3BOJSIONINX PEAIN30BaTh J1a00PAaTOPHBIE U MPOMBIIIICHHBIE
CIIOCOOBI MOTYYEHHS BXKHEHIIINX HEOPraHMYECKUX U OPraHUYECKUX BEIECTB;

—  ONpEeAeNATh XapakTep CpeAbl B pe3yJdbTaTe TUAPOJIM3a HEOPTaHMYECKUX M OPraHMYEeCKUX BEIIECTB M IPHBOJIUTH HPUMEPHI
THPOJIM3a BEIIECTB B TIOBCETHEBHOM KHU3HU YEIOBEKA, OMOIOTMYECKUX OOMEHHBIX MpOoIeccax U NPOMBIIUICHHOCTH;

— T[PHUBOAUTH TPHMEPHl  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX pEakIMid B MpUPOJAE, MPOM3BOJACTBEHHBIX Ipoleccax |
KHU3HEIEATEIbHOCTH OPTraHU3MOB;

—  00OCHOBBIBaTh MPAKTHUECKOE HCIIOJIb30BaHUE HEOPraHMYECKUX M OPraHWYeCKUX BELIECTB M MX PEAKUUH B MPOMBIIUICHHOCTH H
ObITY;

——  BBINOJIHATh XUMUYECKUH KCIIEPUMEHT MO PACIO3HABAHUIO U TIOJIYUYEHHUIO HEOPraHUYECKUX U OPraHNYeCKUX BEIECTB, OTHOCSIIUXCS
K Ppa3iIMyYHBIM KJIacCaM COEAMHEHH, B COOTBETCTBHUHM C NpaBUJIaMM M TNpUeMaMu Oe30macHOW pabOThl ¢ XMMHUYECKHMHU BELIECTBAMHU U
1a00paTOPHBIM 000PYI0OBAaHUEM;

——  MPOBOJUTH pacueThl Ha OCHOBE XUMUYECKUX (DOPMYI M YpaBHEHUH peakIuil: Hax0XIeHUE MOJIEKYIIPHOIN (pOpMYIIbl OpraHUYECKOro
BEIIECTBA 10 €ro MJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOAALINX B €r0 COCTAB MJIM 0 MPOAYKTaM CTOPaHUs; pacdeThl MacCOBOM 10JIU



(Maccel) XMMHYECKOTO COCMHEHHS B CMECH; pacdeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CIIU OIHO W3 BEIIECTB
JaHO B W30BITKE (MMEET NMPUMECH); pacyeTbl MAacCOBOM WM OOBEMHOW MIOJM BBIXOJAa MPOAYKTA PEAKIHUU OT TEOPETUYECKH BO3MOYKHOTO;
pacuersl TeruoBoro 3¢d@dexra peakuuu; pacueTsl OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMUYECKHX PEaKIMsIX; pacueTbl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) IIPOAYKTA PEAKIMH, €CJIM OJHO U3 BEIECTB JaHO B BUJE PACTBOpA C ONPEAEIECHHON MacCOBOM J0JIeH pacTBO-PEHHOIO
BELIECTBA;

—  HCNOJb30BaTh METOJbl HAYYHOTO MO3HAHUS: aHAJU3, CUHTE3, MOJEIMPOBAHUE XUMUYECKHX MPOLECCOB U SABJICHUH IPH PEIIEHUU
yueOHO-

UCCIIEIOBATENILCKUX 3aJau 110 U3YUEHHIO CBOMCTB, CIOCOOOB MOIYYEHHs M PAcliO3HaBaHHsI OPIraHUYECKUX BELIECTB;

—  BIJIJETh NpaBUiIaMH 0€30M1aCHOTO 0OpaIlleHUs C €AKUMH, TOPIOYMMHU U TOKCUYHBIMU BELIECTBAMU, CPEICTBAMU OBITOBON XUMMUU;

—  OCYILIECTBJISITH MOUCK XUMHUYECKON MHGOpMAIUU M0 Ha3BaHUSIM, UACHTU(PUKATOpPaM, CTPYKTYpHBIM (pOopMysIaM BEIIECTB;

—  KPUTHUYECKU OIICHMBAThb M HMHTEPIPETUPOBATH XUMHUYECKYIO HHPOPMAIUIO, COJAEPKALIYIOCd B COOOIIEHUAX CPEACTB MacCOBOM
uHpopmanuu, pecypcax HTepHeTa, HAYUHO-TIOMYJSPHBIX CTAaThsX C TOYKU 3PEHUSI €CTECTBEHHO- HAYYHON KOPPEKTHOCTHU B LIEJISAX BBISBICHUS
OLIMOOYHBIX CY)KJIEHUN U POPMUPOBAHUACOOCTBEHHOMN MO3UIINY;

——  HaxXOJUTh B3aUMOCBSI3U MEXAY CTPYKTYpoil u QyHKIMEH, IPUYUHON U CIECTBUEM, TeOpUeH U (pakTaMu Mpu aHaIH3€e MPOOIEMHBIX
CUTyallMii W 000CHOBAHWU MPUHUMAEMBIX PEIICHUI HAa OCHOBE XUMHUYECKUX 3HAHUH;

——  MPEACTaBIATH MYTU PELIECHUs III00aTbHBIX MPOOIIeM, CTOSAIINX NEpe]] YeJI0BEUECTBOM, U MEPCIIEKTUBHBIX HAMIPaBJICHUN

—  pa3BUTHS XUMHYECKHX TEXHOJIOTHM, B TOM YHCJIE TEXHOJIOTHH COBPEMEHHBIX MaTEPHAJIOB C Pa3IMYHON (YHKIIMOHAIBHOCTHIO,
BO300HOBJISIEMBIX HCTOYHUKOB CHIPhS, IEPEPAOOTKU U YTUIIU3AIMU TPOMBIIIICHHBIX M OBITOBBIX OTXOIOB.

BrinmyckHHK Ha yriTyOJICHHOM YPOBHE IMOJTYYUT BO3MOKHOCTh HAYYHTHCS:

—  (opMyaupoBaTh IEJIb UCCICOBAHUS, BBIJIBUTATh M MPOBEPATHh IKCIIEPUMEHTAILHO THIIOTE3bI O XMMHYECKMX CBOMCTBAX BEIIECTB Ha
OCHOBE HMX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYINaTh B XHMHUUYECKHE DPEAKIMU, O XapaKTepe W MPOIYKTaX Pa3IUYHBIX XUMHUUYECKHUX
peaxkuui;

—  CaMOCTOSTEIBHO IUIAHUPOBATh M TPOBOAWTH XHMHYECKHE OKCIIEPUMEHTBI C COOJIIOJIEHHEM TMpaBWiI Oe30MacHOH paboThl C
BEI[ECTBAMU U JIa0OPaTOPHBIM 000PyIOBaHUEM;

—  HMHTEPIPETUPOBATH JAHHBIC O COCTABE U CTPOCHHUH BEIIECTB, MOJIY4YE€HHBIEC TTOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOJIOB;

——  ONMCBHIBATH COCTOSIHUE AJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHUYECKUX NPEACTABICHUM O CTPOCHHHM aToMa
JUIs OOBSCHEHUS PE3yabTaTOB CIIEKTPAIILHOTO aHATN3a BEIIECTB;

—  XapakTepu30BaTh pPOJIb a30TOCOJAEPKAIIUX TIETEPOLUKINYECKUX COCAUHEHUM M HYKIEHHOBBIX KHCIOT KakK BaXKHEHUIIMX
OMOJIOTMYECKN aKTHUBHBIX BEILIECTB;

—  NOPOTHO3UPOBATH BO3MOKHOCTH IPOTEKAHUS OKHUCIU-TEIBHO- BOCCTAHOBUTEIIBHBIX PEAKIMM, JIEKAIIUX B OCHOBE NPUPOJIHBIX U



IMPOU3BOJACTBCHHBIX ITPOLECCOB.

2. Conepsxanue y4e6HOro npeamera « XumMus» Ha yriy6iaennom yposne B 10-11 kiacce
2.1. Teopernyeckue OCHOBBI XUMUH

2.1.1. Crpoenue Bemectsa.

ATOMHO-MOJIEKYIIIpHOE y4yeHHe. BeliecTBa MOJEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTpoeHMs. KauecTBEeHHBI M KOJIMUYECTBEHHBIH COCTaB

BelecTBa. MossipHas MOTHOCUTENbHAS MOJIEKYJIsipHasl Macchl BemiecTBa. MosbHas 101l 1 MaccoBast J10J1d 3JIEMEHTa B BELIECTBE.

Crpoenue aroma. Hyknmuasl. M3otomel. Jledexkr maccwl. Tumbl paguoakTHMBHOTO pacnaja. TepMmosiaepHblii cuHTe3. OTKpBITHE HOBBIX
XUMHUYECKUX DIIEMEHTOB. SnepHble peakiuu. TUnbl SACpHBIX peakuui: AelieHHe W cuHTe3. CKOpOCTh PEeaklUny PaJHOaKTUBHOTO paclaja.
[IpumeHeHne paaAMOHYKIUJIOB B MeAuLIMHE. MeTo1 MedeHbIX aToMOB. [IpuMeHeHne painoakTUBHBIX HYKJIHIOB B T€OXPOHOJIOTUH.

CoBpemeHHast Mojenb cTpoeHHsl aroma. KopmyckynsipHO- BOJHOBBIE CBOWCTBa ayiekTpoHa. [IpencraBieHne o KBaHTOBOW MeEXaHUKE.
Cootnomenue ne bpoiins. [punnun neonpenenennoctu ['elizendepra. [lonstue o BosHOBOM QyHKIMU. KBaHTOBBIE uncia. AToMHast OpOUTAIb.
Pacrnipenienienne 37€KTPOHOB MO PHEPIETUYECKHMM YPOBHSIM B COOTBETCTBHMM C NPUHLUIOM HAaWMEHbLIEH SHEpPruu, MpaBuwiioM XyHJa M
npuHiunoM Ilaynu. OcOOEHHOCTH CTPOEHHSI JHEPreTUYECKUX ypOBHEH aTOMOB d-3iieMeHTOB. OJEKTpOHHas KOHQUTypalus aroma.
Kraccudukaruss XuMHYECKUX 3JEMEHTOB (S-, p-, d-, /-3meMeHTbI). DIeKTPOHHbIC KOHOUTYPAIIUH TOJI0KUTEIBHBIX U OTPUIATEIBHBIX HOHOB.
OcHoOBHOE U BO30YXJICHHbIE COCTOSIHUSI aTOMOB. BajleHTHbIE 3JIEKTPOHBI.

[Tepuonnueckuii 3axkoH. DopMynupoBKa 3aKOHa B CBETE COBPEMEHHBIX MPEICTABICHUH O CTPOEHUU aToMa. MUPOBO33pPEHUYECKOE U
Hay4yHoe 3HaueHue [lepuommueckoro 3akona JI. 1. MenaeneeBa. Paguyc aroma. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEIMHEHMH, BBICIINX OKCUJOBH F'MIAPOKCHUIOB B IIEPUOAAX U IpyHIax. DJIEKTPOOTPULIATEIbHOCTb.

XuMH4YecKasi CBsI3b. DJIEKTPOHHAS NPHUPOJA XUMHYECKOM CBs3U. Bunbl xumuyeckoi cBsi3u. KoBaneHTHas CBS3b M €€ XApaKTEPUCTUKHU
(oHeprus cBsi3u, [UIMHA CBSI3U, BAJIGHTHBIN YroJi, KpPaTHOCTb CBA3H, MOJISIPHOCTD, NOJISpU3yeMOCTh). KoBaneHTHas HemoispHas U MOJIsIpHasi CBS3b.
OOMeHHBIN U JOHOPHO-AKIENTOPHBIM MEXaHW3Mbl 00pa30BaHMS KOBAJICHTHOW TOJSAPHOM CBs3u. ['eomeTpusi MOJeKybl. J[MMONBHBIA MOMEHT
CBSI3U, JUIOJbHBIII MOMEHT MOJeKyJbl. MoHHas cBsa3b. OTiMuue MeX1y MOHHOM M KOBAJIEHTHOW CBA3bI0. Merayuinyeckas cBsi3b. Bogopoanas
CBS3b U €€ BIMSHUE HA CBOMCTBA BelllecTBA. MexXMONeKyIsipHble B3auMoieicTBY. [loHATHE O CynpaMOJIeKyIsIpHOM XUMHUH.

ArperatHble cocTostHUs BenecTBa. ['a3bl. ['a30Bble 3akonbl. YpaBHeHue Knaltnepona—MenneneeBa. 3akoH ABOTaapo. 3aKOH 0ObEMHBIX
OTHOLIEHUNU. OTHOCUTENBbHAS TUVIOTHOCTh ra30B. CpeHss MOJIIpHas Macca CMECH.

CrpoeHue TBepAbIX Tell: KPUCTAUIMYECKUE U aMOp(HbBIE BelIecTBa. THUIBI KPUCTAJUIMYECKUX PELICTOK: aTOMHAs, MOJIEKY/spHAsl, HOHHAS,
MeTayunyeckasd. [loHsTre 00 snemeHTapHOH sdelike. Pacder uumcia MOHOB, COJEpXKALIUXCS B DJIEMEHTAapHOM sdelike. MoHHbBIE paguycChl.
Onpenenenne METaJNIMYECKOTO paauyca.

3aBHCHMOCTh (I)I/ISI/ILIGCKI/IX CBOICTB BEIIEeCTBA OT THIIA KpI/ICTaHHI/I‘leCKOﬁ PCUICTKH. HpI/I‘H/IHLI MHOFOO6pa3I/IH BCIICCTB. COBpeMeHHBIC

MPEJCTABICHUS O CTPOSHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BEIECTB.
HemoHctparmu. 1. OOpasibl BeleCTB MOJEKYISIPHOTO W HEMOJIEKYJIspHOTOo cTpoeHus. 2. Bosronka moma. 3. Moaenu monekyn. 4.



Kpucramnueckue pemerku.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS XUMUYECKUX PEAKIIU

Knaccugukanuss XuMHUYECKHX peakIiil M0 pa3iInyHbIM IMpU3HAKaM CpaBHEHUs. [ OMOTeHHbIE U TeTeporeHHble peakiun. Kiaccupukarms
1o 3HaKy TeruioBoro 3¢pdekra. Obparumeie 1 HeoOpaTUMBbIE peaknuu. KatanuTiuueckue U HeKaTaIuTUIeCKUe peakun. Peakuuu ¢ n3MeHeHneM
1 0e3 U3MEHEHHsI CTETICHH OKHCIICHHUS YIIEMEHTOB B COCTMHCHHSX.

OHepretuka xumuueckux peaknuil. TemnmoBoi 3¢¢deKkT XuMuU4Yeckol peakuuu. DHIOTEPMUYECKHE M SK30TEPMUUYECKUE pPEAKIMH.
Tepmoxumuueckue ypaBHeHus. Ternnora oOpa3oBaHus BemiecTBa. 3akoH ['ecca U crneacTBUs U3 Hero. JHeprus cBs3u. [loHsATHE 0 BHyTpeHHENH
sHepruu U SHTanbnuu. [lonstue 06 sHTponuu. Bropoil 3akoH TepmoauHamuku. Popmyna bonbiiMana. Oneprust I'mb60ca u kpurepuu
CaMOTPOU3BOJIBHOCTH XUMHUECKON PEAKIIUH.

ObpaTtumsble peakuuu. XuMudyeckoe paBHoBecue. Koncranra pasnoBecus. [Ipunnun Jle [llatense. PaBHOBECHBIE COCTOSHUS: YCTOHYHMBOE,
HeycToiunBoe, 0e3pazinuunoe. CMelleHne XMMHUYECKOTO pPaBHOBECHS MOJI JEMCTBUEM pazUYHbIX (PAKTOPOB: KOHIEHTpPALMU PEAreHTOB WIIN
MIPOJIyKTOB PEaKIuy, AaBJI€HUs, TeMIiepaTypbl. Pojib cMellieHus: paBHOBECHUS B TEXHOJIOTUYECKUX MTpOLIeccax.

CKOpOCTh XMMHMUYECKHUX peaKlui, €€ 3aBUCUMOCTh OT pa3jIM4YHbIX (AKTOPOB: MPUPOJBI PEarupyroluX BEIIECTB, KOHIIEHTPAIUH
pearupyromux BeUIeCTB, TEMIIepaTypbl, HaJIMUUs KaTalu3aTtopa, IUIOUIaJyd MOBEPXHOCTH pearupyrouux BeulecTB. Peakiuu roMoreHHble u
reTeporeHHbIe. DIIEMEHTapHbIE peakmuu. MexaHu3M peakind. AKTHUBHPOBAHHBIA KOMIUIEKC (IIEPEXOTHOE COCTOSIHHE). 3aKOH JIEHCTBYIOIIUX
Macc. KoHCTaHTa CKOpOCTH peakiuu, ee pa3MepHOCTh. CKOPOCTh peaklUUd paauoakTUBHOTO pacnaaa. [lepuon momypacnana. Ilpasuno Bant-
T'odda.llonsarue 06 sHEpruM akTUBAIUK U 00 SHEpPreTHUeCcKOM npoduiie peakuuu. YpaBHeHHEe Appennyca. Katanuzartopsl u kaTanu3. DHEprus
AKTUBALIMU KATAUIM3UPYEMOM W HEKaTaJu3UPyeMOUl peakiru. AKTUBHOCTh U CEJIEKTUBHOCThH KaTajlu3aTopa. ['OMOreHHBIH M TeTEepOreHHBIN
karanu3. ['oMoreHHslil katanu3 B razoBoil (paze. Katanutuyeckoe OKUCIEHHE YrapHOTO ra3a B KOHBEPTEPax BHIXJIOMHBIXIA30B B aBTOMOOUJISIX.
Ponp kaTanuzatopoB B MpUPOJIe U IPOMBILUIEHHOM MPON3BOACTBE. DepMEHTHI KaK OMOJIOTUYECKUE KAaTau3aTOPbI.

Hemonctparuu. 1. Dx30TepMudecKie U SHAOTEPMUYECKUE XUMUYECKUE PEAKIINU.

2. TemnoBble SABJICHUS NPHM PACTBOPEHMH CEPHOM KUCIOTHI M aMMMa4HOM CENUTPHL. 3. 3aBUCHMMOCTh CKOPOCTH PEAKIMH OT HPUPOJIbI
BEIIECTB Ha MPHUMEpPE B3aHUMOJCHCTBUS PACTBOPOB Pa3IMYHBIX KUCIOT OJMHAKOBOM KOHILEHTPALMU C OJUHAKOBBIMU KYCOUKaMH (TpaHyJIaMu)
[IMHKA U OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, >KeJe3a) C pacCTBOPOM COJIIHOM KUCIOTHL 4. B3anmopelicTBue pacTBOPOB
CEpHOM KUCJIOTHI C pacTBOpPAMHU THOCYNb(aTa HATpHs PA3IUYHON KOHIEHTPALMU U TEMIIepaTyphl. 5. 3aBUCUMOCTD IMOJIOKEHUSI PABHOBECHS B
cucreme 2NO2 * N204 ot TeMriepaTypsbl.

Jlaboparopusbie onbIThl. 1. Katanutuueckoe paznokeHue me- pokcuiaa BoJ0OpOIa.

2.1.3. PactBopsI

CrnocoObl BBIp@KEHHUSI KOJMUECTBEHHOTO COCTaBa pacTBOpA: MaccoBasl JOJs PAacTBOPEHHOIO BellecTBa (MPOLEHTHAs KOHLEHTpalus),
MOJIIpHasl KOHIeHTpalus. TutpoBanue. PactBopenne kak pu3nko-xuMHueckuii mpouecc. Kpucramnoruapars!.

HucnepcHble cuctemsl. Komnouansie pactBopbl. VctunHHble pacTBopbl. [lucnepcHas (aza u aucnepcuonHas cpena. CycrneH3uH H
smynbeuu. 3omu u renu. Onanecuenuus. Iddext Tunnans. Koarymsuusa. Ceaumentanus. Cunepesuc.



Peaknuu B pactBopax aeKTpoauToB. KadecTBEHHbIE peakiMy Ha MOHBI B pacTBOpe. KUCIO0THO-OCHOBHBIE B3aMMOJICHCTBHS B pacTBOPaXx.
Amdoreprocts. MonHoe mpousBenenne Boabl. Bomoponmsiii mokasarens (pH) pactBopa. CumnbHble M ciabble snekTposuThl. Pacuer pH
pPacTBOPOB CHJIBHBIX KMCIOT U MIeno4eil. KoHcTaHThl nucconmanuy ciaadbix 31eKTpOoIUTOB. CBS3b KOHCTAHThI M CTENIEHU JUCCOLMALUU. 3aKOH
pasBenenus OctBanpaa. Peakiuu nonHoro oOMena. IlonHble U cokpaiieHHble HOHHBIE YpaBHEHUA. ['uaponus coneil. 'naponus no kaTHOHY, MO
aHUOHY, 110 KAaTHUOHY U 110 aHUOHY. Peakius cpeapl pacTBOPOB COJIEH: KUCIOTHAsI, 1IeJI0YHas U HeiTpanbHas. [lonHbIil HeoOpaTUMBI ruapoIn3.
[Tonyyenue peakuueit ruapoansa OCHOBHBIX cosel. [lonsatue o mpotonutnyeckon teopun bpen- crena— Jloypu. [loHATHE O TEOpHUM KHUCIOT U
ocHoBaHu# JIptonca. 3HaueHue ruIpoau3a B OMOJOTHYECKX 0OMEHHBIX Mpolieccax. [IpuMenenre ruaposnsa B IpoMbIIIIIEHHOCTH. PaBHOBECHE
MEK/ly HACBIIIEHHBIM PACTBOPOM M 0caakoM. [Ipon3BeneHne paCTBOPUMOCTH.

Hemonctpammu. 1. OnpeneneHue KHCIOTHOCTH CPEbl P MOMOIIM HHAUKATOPOB. 2. Dddexr Tunnama. 3. OOpa3oBaHne KOMIUIEKCHBIX
COEIMHEHUH NEPEXOTHBIX METAILIIOB.

JIaGopatopubie ombIThl. 1. Peaknmm monHoro oomena. 2. CBOWCTBAa KOJUIOMAHBIX pacTBOpoB. 3. ['mmpomms coneit. 4. Ilomydenne u
CBOMCTBAa KOMILJIEKCHBIX COSIMHEHUH.

2.1.4. OxucauTENEHO-BOCCTAHOBUTENBHBIE TTPOLIECCHI

OKHCIINTETEHO-BOCCTAHOBUTENBHBIE PEAKIUN. THUIBI OKHUCIUTEIBHO- BOCCTAHOBUTEIBHBIX peakiuil. OKHUCIEHWE W BOCCTAHOBIICHUE.
OxucnuTenu U BOCCTAHOBUTEIH. MeTOJ 3JIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OanaHca. [loBeneHue BeliecTB B cpeiax ¢ pa3HbIM 3HAYEHUEM
pH. IlepmaHranar kanmsa Kak OKUCIHUTENb. OKHCIMTEIBHO-BOCCTAHOBMUTEIBHBIE PEAKUUU B IPHUPOJIE, NPOU3BOJACTBEHHBIX IpoLeccax MU
KU3HEJCATEIILHOCTH OPTaHU3MOB.

["anpBaHMUECKU A71eMEHT (Ha nmpumepe anneMeHTa Jlanuais). XuMuuecKre UCTOYHUKH TOKA: FaJlbBAHUYECKUE JIEMEHTBI, aKKYyMYJISTOPBI
U TOIUIMBHBIC 2J€MEHThl. DOpMa 3alMCU XMMHUYECKOrO0 MCTOYHMKA ToKa. CTaHAapTHBIA BOJOPOIHBIN AMeKTpoA. CTaHIapTHBIN 3JIEKTPOAHBIN
noTteHuan cucremsl. IloHsaTHE 00 3IEKTPOABWKYIIEH CUIIE peaklUH. DICKTPOXUMHUYECKUH psAJll HAUPsKEHUH (aKTMBHOCTH) METAJUIOB (psin
CTaHJAPTHBIX NIEKTPOIAHBIX OTEHIMANIOB). HarpaBiieHre 0KuCIN-TeIbHOBOCCTAHOBUTEIIBHBIX PEAKIIMM.

ONeKTpOoau3 pacIUIaBOB U BOJHBIX PAaCTBOPOB 3JIEKTPOJUTOB (KUCIOT, Lienoyed u coseil). 3akoHbl 3nekTponu3a. llpaktuueckoe
IIPUMEHEHHE JIEKTPOJIA3a U1 TIOJIYYECHHUS IENOYHbIX, HICJIOYHO3EMENBHBIX METAJIOB U aJIFOMUHUS.

Koppo3sust MeTamioB: criocoObl 3alUThl METAIIJIOB OT KOPPO3UH.

JlemoHcTpamuy. B3aumoeiicTBue mepMaHraHaTa Kajius ¢ Cy/lIb(QHTOM HATPHs B Pa3HBIX CPEIax.
2.2. OCHOBBI HEOPraHMYECKOM XUMUK

2.2.1. Knaccuduxauus 1 HOMEHKIATypaHEOPraHUYECKUX COEIMHEHM

Baxneilmne kiacchl HEOPraHUYECKUX BELIECTB. JJIEMEHThl METalbl MU HEMETAJUIbl M UX TNoJiokeHue B llepuommueckoil cucreme.
Knaccudukaruss 1 HOMEHKIATypa CIOXHBIX HEOPTaHHMYECKUX COEAMHEHUN: OKCHJOB, THAPOKCUAOB, KUCIOT U coyieid. ['eHeTHueckas CBS3b
MEXIy KIacCaMy HEOpTraHHMUECKUX coeAMHEeHUN. UeHTHHKAIMS HEOPTraHMUECKUX BEIIeCTB U HOHOB.

Komriexcusie COEIUHECHMS. Cocrasn KOMITJIEKCHOT'O HOHa: KOMILIEKCO0Opa3oBaTelb, JIMTaHIBI.
Koopaunarnmonnoe uncno. HomeHkIaTypa KOMIUIEKCHBIX CO€IUHEHUN. 3HaUY€HUE KOMIUIEKCHBIX coeauHeHui. [loHaTre 0 KoOpauHAIMOHHOM
XUMHU.



2.2.2. HemeTamisl

Bogpopoa. Ilonydyenue, ¢puzndeckne u XMMHYECKUE CBOWCTBA (peakMi CMETaUIaMU U HEMETaJJIaMH, BOCCTAHOBIICHHE OKCHIOB U COJICH ).
I'mapuasl. TormuBHBIE 3JIEMEHTHI.

lanorenpl. OOmas xapakTepuUCTHKa dJIEMEHTOB TiaBHOW mnoarpymmbl VII rpymmel. ®dusnyeckwe CBOMCTBA MTPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU M3MEHEHUS! OKUCIUTENIbHON aKTUBHOCTHU TaJOr€HOB B COOTBETCTBUU C UX IOJIOKEHHEM BIiepuoanueckoi Tadnuue. [Topsanox
BBITECHEHMSI TaJIOTEHOB M3 PAacTBOPOB TaJlOTEHUAOB. XJIOp — MOJY4YE€HHE B MPOMBIIUIEHHOCTH U J1a0OpaTOpUU, PEAKIUH C MeTallaMH U
HeMmeTauiamu. B3anmozeicTBre xjiopa ¢ BOJIOM M pacTBopaMuinenoye. LlemHoit MexaHn3M peakiuyu B3aUMOACHCTBUS XJIOpa C BOJAOPOJOM.
Ob6e33apakvBaHie MUTHEBON BOJIBI XJIOPOM. XpaHEHHE M TPAHCIIOPTUPOBKaA Xjopa. KucnopoaHsie coeAuHeHNs Xaopa. [ UmoXIopuThl, XJI0paThl
U MepXJopaThl Kak TUMHYHbIE okucauTenu. OcobeHHoctu xumMuu ¢ropa, 6poma u noaa. Kauectsennas peakuus Ha noji. ['anoreHoBo1opob —
MOJIy4Y€HHUE, KUCIOTHBIE U BOCCTAHOBUTEJbHBIE CBOMCTBA. XJIOPOBOJAOPOI. ['aoreHoBoJOpOIHbIE KUCIOTHI U UX cosd. CoJsiHasi KUCJIOTa U ee
conu. KauecTBeHHbIE peakluy Ha TajJoreHua-uoHbl. I [puMeHenne rajoreHoB U UX BaXKHEHIINX COEAMHEHUH.

DneMeHTHI NOArpyMIbl Kuciaopoaa. O01as xapakTepucTUKa 3JIeMEHTOB I1aBHOM noArpynnsl VI rpynmnsl. @u3nyeckue cBOMCTBa MPOCTHIX
BemecTB. O30H Kak ayuioTpornHas Moaudukanus kucinopoja. [lomydenne o3ona. O3oHaTopsl. O30H Kak OKUCIUTENb. [l03UTHBHASI M HETaTUBHAS
pOJb 030HA B OKpYXarlei cpene. BzaumoaeiictBue o30Ha ¢ asikeHamu. CpaBHEHHE CBOMCTB 030HA M KUCIopoJa. Boga n nmepokcua Bogopoaa
KaK BOJIOPOJHBIE COEAVMHEHUs KHCIIOpOJa — CpaBHEHHE CBOMCTB. I[lepokcma BoJopona Kak OKHCIUTEIb W BOCCTAHOBUTENb. [lepokcuuabl
MetaioB. [lonarue 06 opranndeckux nepokcuaax. Cepa. Amtorponus cepbl. DU3MYECKUE W XUMHUECKHE CBOMCTBA CEphl (B3aMMOJICHCTBHE C
MeTaJlJlaMHU, KHCIOpPOJOM, BOJOPOJIOM, PACTBOPAMHU IlEJoYel, KUCIOTaMU-OKUCIHUTENsIMH). B3anMoneiicTBue cepbl ¢ cyab(puUTOM HATpus C
oOpazoBanueMm THOcyab(para Hatpus. CepoBoAOPO] — MOJIY4YEHHUE, KUCIOTHBIE M BOCCTaHOBUTEIbHbIE cBoWcTBa. Cymbdunabl. ucynbdan.
[Tonsitne o monucynbduuax. CepHUCTBIN ra3 Kak KUCIOTHBIM OKcUZ. OKHCIUTENbHbIE M BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOrO rasa.
[TonyueHnue cepHHCTOro rasa B MPOMBIIUICHHOCTH U jaboparopuu. CepHuctas kuciota u ee coiu. Cepubiit anruapua. CepHas KucioTa.
CBoiiCTBa KOHIIEHTPUPOBAHHOW W pPa30aBJICHHOW CEpHON KHUCIOTHI. JlelicTBHE KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha caxap, MeTaslibl,
HeMeTaIlIbl, CyabGuasl. TepMuueckas ycToWunBocTh cynabharoB. Kpucramioruaparsl cyiabhaToB MeTauioB. KauecTBeHHas peakius Ha CEpHYIO
KHCJIOTY U €€ COJIH.

DneMeHThl MOArpynmnbl azoTa. OOmIas XapakTepUCTHKA AJIEMEHTOB TIJaBHOW moArpynmnbsl V rpynmbl. OU3WYECKUE CBONCTBA MPOCTHIX
BEILIECTB.

A30T U ero coenuHenus. CTpoeHre MOJIeKysbl a30Ta. PU3MUecKue U XMMHUYECKHe CBOMCTBA a30Ta. [loslyueHne a30Ta B IPOMBIILIEHHOCTH
u nabopatopuu. Hutpuapl. AMMHak — ero moiydeHue, (pu3nueckue M XUMUYeckue cBoiicTBa. OCHOBHBIE CBOWMCTBA BOJHBIX PAcCTBOPOB
aMMHakKa. AMMHAK KaK BOCCTAaHOBUTENb. B3anmoelicTBe aMMuaka ¢ akTUBHBIMU MeTajulaMu. AMUJ HaTpus, ero cBoiictBa. Colu aMMOHMUSIL.
[ToBenenue coneit ammonus mpu HarpeBanuu. KauectBeHHas peakuusHa HoH aMmMoHus. [Ipumenenne ammuaka. OKCUIbI a30Ta, UX NOJIYYEHHUE U
corictBa. Oxcup azora (I). Oxucnenune oxcuna azota (II) kucmopomom. Jumepusanmst okcuna asora (IV). AsoTucras KHCIOTa U €€ COJIH.
HuTputhl Kak OKUCIUTENN U BOCCTAHOBUTENH. A30THasl KUCIOTa — (DU3HUECKHE U XUMUYECKUE CBOMCTBA, MONyuyeHUE. A30THAs KHCIOTa Kak
OKHUCJIHUTENh (OTHOIIEHHE A30THOW KHCIOTHI K MeTajulaM M HeMeTajiaM). 3aBUCHMOCTh MPOJYKTa BOCCTAHOBJICHHS a30THON KHCIOTHI OT
AKTUBHOCTH METaJUla U KOHIEHTpanuu KucioThl. [loHsTHE 0 KatnoHe HUTpOHHUSA. OCOOCHHOCTh B3aWMOJCWCTBHS MAarHUS W MapraHia c



pa3baBneHHON a30THOM Kuciotod. Hwutparbl, ux ¢u3nvyeckne MW XUMHUYECKHE CBOWCTBA (OKHCIHMTEIbHBIE CBOWCTBA M TEPMHUYECKas
YCTOMYMBOCTB), TPUMEHEHHE.

®ochop u ero coemunenus. Amnorponus dochopa. Pusnveckue cBoiictBa pochopa. Xumuueckne cpoiictBa (ocdopa (peakmuu c
KHCJIOPOOM, TaJIOTeHAMU, METAJIAMH, CJIOXHBIMH BEIIECTBAMHU-OKUCIUTEISIMY, Iienodamu). [lomydenne unpumenenue dochopa. Xiaopuast
dochopa. Pochun. Dochunbr. Dochopubrii anruapua. OprodocdopHas u MetadochopHas KUCIOTHI U X coyd. KauecTBeHHas peakuus Ha
oprodocdarel. Paznoxenue oprodochoproit kucnoThl. [Ipumenenue (ochopHoit kucinotel u ee coseil. buonornueckas ponb ¢ocdaTos.
[Mupodocdopnas kucnora u nupodocdarsl. Oxcun dpocdopa (I1I), bocopucras kucnora u ee conu. PocPopHoBaTUCTas KUCIOTA U €€ COJIU.

[Moarpynma yriepoaa. OOmias xapakTepuCTUKa 3JIEMEHTOB TJIaBHOW noArpymisl |V rpymimbr.

VYrinepon. Amnotpornusi yriaepona. CpaBHEHUE CTpOCHHUS U CBOMCTB rpadura u anmasza. DymiepeH Kak HOBas MOJIEKyJspHas dopma
yriepoaa. YTrojib: XHMHYECKHE CBOWMCTBA, MOJIyueHHEe W TpuMmeHeHue yris. KapOuael. ['maponus xapOujga Kaiblus W KapOWaa alFOMUHUA.
Kapbunpl mnepexoaHbIXx MeTalioB (keie3a, XpoMa M Jip.) KakK CBepXIpouHble MaTepuanbl. CHHTE3-Ta3 Kak OCHOBAa COBPEMEHHOM
MPOMBIIUIEHHOCTH. OKCHABI yriepoja. DJIEKTPOHHOE CTPOCHUE MOJIEKYIBI YrapHOTO Ta3a. YTOojb M YrapHbI Ta3 KaKk BOCCTaHOBHTEIH.
Peakmust yrapHOoTro Ta3za ¢ pacruiaBaMH IIEIOYEH.

Cunre3 ¢popmuaroB. OOpa3oBaHHe yrapHOTO Ta3a MPU HETIOJIHOM CropaHuu yrisi. buonorudeckoe aeiictBue yrapHoro rasa. [lomyuenue u
MPUMEHEHHUE yrapHOTO rasza. YTJIEKHCIBIN ra3: MojJydeHHue, XUMUYECKUe CBOMCTBA (B3aMMOJICUCTBHE YIIECKHUCIOTO ra3a ¢ BOJOH, IIEI0YaMHu,
MarHuem, NepoKCUIaMi METaJIOB). DJIEKTPOHHOE CTPOCHUE YIIIEKUCIIOTO ra3a. YTolbHas KUCIoTa U ee coti. KapOoHaThl U THIpOKapOOHATHI:
UX MOBeeHHe Mpu HarpeBaHuu. KauecTBeHHas peakius Ha kapOoHaT-MOH. HaxoxxaeHne kapOOHATOB MarHusi U KajbLKs B MPUPOJE: KOPaJUIbI,
AKEMUYT, U3BECTHSKH (MU3BECTKOBBIE TOPHI, KAPCTOBBIE MEUIEPhI, CTAIAKTUTHI U CTATarMUTHI).

Kpemuuii. ®uznueckue U XUMHUYECKHUE CBOMCTBA KpeMHHs. Peaknuu ¢ yriieM, KHCIOpPOJIOM, XJIOPOM, MarHHEM, pPacTBOpaMH ILeJoYei,
cepoBoiopozioM. Cuan — BoJOpoaHOe coeauHenne kpemuus. Cuniuasl. [lonydenue u npuMeHenue kpemuus. Oxcua kpemuus (1V), ero
cTpoeHue, pusnueckue U XUMHUYECKUE CBOMCTBA, 3HAYCHHUEB MPHUPO/IE U MpUMeHeHne. KpeMHueBble KUCIOTHI U UX COJU. [ MIpONIN3 CUIIMKATOB.
CunukaTHbple MUHEPaJIbl — OCHOBA 36MHOM KOPbI. AJIFOMOCHUITUKATHI.

Bbop. Okcun 6opa. bopnas kucnora u ee conmu. bypa. Bogopoanbie coennaenns 6opa — 6opansl. [IpuMeHenne coequHeHuit 6opa.

bnaroponusie (uHepTHBIE) Ta3bl. OOmas xapakTepucTuka sneMeHToB riaBHoW moarpynnsl VI rpymmel. OcoGeHHOCTH XUMHUYECKHX
cBoiicTB. [IpumeHeHme G1aropoIHbBIX T'a30B.

Hemonctparuu. 1. I'openue Bogopoaa. 2. [lonydenue xiopa (OmbIT B MPOOUPKE).

3. OxwuciuTenbHBIE CBONWCTBA PaCTBOPA THIIOXJIOPHTA HaTpus. 4. OmbIThl ¢ 6poMHON Boaoi. 5. Ilnasnenue cepol. 6. I'openue cepbl B
kucinopoze. /. Bzaumoneiicteue xenesa ¢ cepoit. 8. 'openue cepoBogopona. 9. Ocaxnenue cyabpunos. 10. CpoiictBa cepHuctoro rasa. 11.
JlelicTBUE KOHLEHTPUPOBAHHOM CEpHOI KUCIOTHI HAa Melb U caxapo3y. 12. PactBopenue ammuaka B Boje. 13. OcHOBHBIE CBOMCTBa pacTBOpa
ammuaka. 14. Karanutnueckoe okucinenue ammuaka. 15. [lomydenune okcuna azorta (II)u ero oxucnenue Ha Bosayxe. 16. JlelicTBue a30THOM
KHUCIOTHl Ha Menb. 17. I'openue ¢dochopa B kucnopoxae. 18. Ilpespamienue kpacHoro ¢ocdopa B Oenblif U ero cseyeHue B TemHoTe. 19.
B3aumogeiictBue ¢ochoproro anruapuna ¢ Bogou. 20. OOpasusl rpadura, anmasa, kpemHus. 21. I'openue yrapHoro raza. 22. TymieHue
TUTAMEHH YTJIEKHCIBIM Ta3oM. 23. Pa3noskeHue Mpamopa.



Jlaboparopubie omeiThl. 1. [lomydenne xmopa u m3ydeHHe ero cBoWcTB. 2. CBoiCTBa xyopcojepxkamux orOenuBareneit. 3. CoiicTBa
Opoma, noma u ux coiyieil. 4. MI3yueHne cBOMCTB CepHOU KHUCIOTH M €€ coseld. 5. M3yueHue CBONCTB BOAHOTO pacTBopa ammuaka. 6. CoiicTBa
coneil ammonus. 7. KauecTBeHHas peakuus Ha kapOoHar-woH. 8. McmblTaHne pacTBopa CHIMKaTa HAaTpus MHAUKATopoM. 9. O3HaKOMIICHHE C
oOpa3iaMu IPUPOTHBIX CHITUKATOB.

2.2.3. Merannsl

OOuuit 0030p 3MeMEeHTOB — MeTaioB. CBONCTBA MPOCTHIX BELIECTB-METAJIOB. DJIEKTPOXUMHUUECKUN Psii HANPSDKEHUH MeETalljIoB.
Merannnueckue Kpuctanueckue pemerky. CriaBbl. XapakTepucTUKa HanboJiee N3BECTHBIX CIU1aBoB. [lomyyeHne u npumMeHeHne MeTaioB.

Hlenounsie Mertamwipl. OOmas XapakTepUCTHKAa 3JIEMEHTOB TIIaBHOM mnonarpynmbl [ rpynmbl. CBoMcTBa IIENIOYHBIX METAJIOB.
Pacno3sHaBaHne KaTHOHOB JUTHUSA, HATPUA U Kanus. HaTpuil M kanuil — NOpeICTaBUTENN IIEJIOYHBIX METAUIOB. XapaKTePHbIEC PEAKIIMU HATPUs
n kanus. [lonmyuenue mienodynbix MetamuioB. OKcuabpl U nepokcuabl Hatpus U Kanus. CoenuHenust HaTpusd U Kanus. Conu HaTpus, Kajmus, UX
3HAYEHHUE B IPUPOJIC U KU3HU YesnoBeka. Co/la U KUl HaTp — BaKHEUIINE COCTMHEHUST HAaTPHUSL.

bepunnuii, maruuii, menodyno3zeMesnbHble MeTauibl. OOImIasi XxapakTepUCTHKa 3JI€MEHTOB TiaBHoW monarpymmsl 11 rpynmsl. bepumnmii,
MarHuii, mieso4yHo3eMebHbIE MeTaulbl. AM(OTEpPHOCTh OKcHIa M Tuiapokcuaa Oepwaus. Okpacka IUIAMEHHM COJIIMHU LIEJIOYHO3EMETbHBIX
MeTaJUI0B. Marauii U KanbIii, X oOIas XapakTepucTuKa Ha OCHOBe TmoJioxkeHus B [lepuoanueckoii cucteme snementoB J[. M. MenaeneeBa u
ctpoeHusi aromoB. [lomydenue, pusmueckue M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MarHus, KaiablMs U uUX coenuHeHui. Conn MarHus u
KaJIbIusl, X 3HaYCHHE B IPUPOJACH KU3HHU desoBeka. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS!.

AmoMunnii. PacipocTpaHeHHOCTh B TIpUpPOJE, GU3UYECKHE U XUMHUUYECKHE CBOMCTBA (OTHOIICHHE K KHUCJIOPOJY, TaloreHaM, pacTBOpaM
KHUCTIOT M Iienouel, amomorepmusi). [IpousBoactso amomunus. [lpumenenue amoMuHus. AMGOTEpHOCTh OKCHAA U THIPOKCHIA ATIOMHHHUS.
Conu amomunus. [lonHoe pa3noxkeHue BOJON coJiel alfOMUHHUS CO CIa0bIMU ABYXOCHOBHBIMHM KHUCJIOTaMHU. AJIIOMUHATHI B TBEPJIOM BUJE U B
pactBope. KomiiekcHble cOeIMHEHNS aTIOMUHUSL.

OsnoBo u cBuHel. Pu3MUECKUE W XMMUYECKUE CBOWCTBA (peakiMu ¢ KUCIOPOIOM, Kuciotamu), npumenenue. Comu onosa (1) u cBunIa
(11). CBUHIIOBBII aKKYMYJISTOD.

Mertamibel mo6ouyHbIX moarpynmn. OOmas xapakTepucTuka mnepexoaHbix metamioB |—VII rpynm. OcoOGeHHOCTH CTpPOCHHsSI aTOMOB
nepexoHbIX MeTaimoB. OOme Gpuanveckre 1 XuMuieckue cBoiicta. [IpumeHenre MeTamios.

Xpom. dDusnueckrue cBoicTBa XpoMa. XHUMHUYECKHE CBONCTBA Xpoma (OTHOIIEHHWE K BOJSHOMY Mapy, KUCIOPOAY, XJIOPY, pacTBOpaM
kucnot). [lonmyuenne u mpumenenue xpoma. CoenuHeHus: xpoma. V3MeHeHHE OKHCIUTENbHO-BOCCTAHOBHUTEIBHBIX M KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M TUJPOKCHUIOB XpOMa C POCTOM CTEIEeHU OKHcIeHus. AMdoTepHbie cBoicTBa okcuaa U ruapokcuaa xpoma (II). Okucnenue
coueit xpoma (111) B xpomatel. B3auMHbIe mepexopl XpoMaToB M AUXPOMATOB. XpOMaThl M JUXPOMAThl Kak OKHciuTedd. [loHOe pasioxeHue
BOJION cose XpoMma

(1) co cnabbiMu TByXOCHOBHBIMH KUCIOTaMH. KOMIIIIEKCHBIE COEIMHEHNUS XpOMa.

Mapranen. ®u3nuyeckie CBONCTBa MapraHiia. XUMHYECKHUE CBOWCTBA MapraHia (OTHOIIEHHE K KHUCIOpOJY, XJIOpY, PacTBOpaM KHCIOT).
[Tony4yenue u npumenenue mapranna. Oxcua mapranna (1V) kak okucnurenb U Karanuzarop. [lepMaHTaHaT Kajaus Kak OKUCIUTENb. OKCUI U
runpokcu Mapranmna (I1): momyuenue u cBoiictBa. Coenunenus mapranmna (I11). Manranat (V1) kanus u manranar (V) xanus, ux moJgydeHHE.



Kenezo. Haxoxaenune B mpupoje. 3HaueHUE Kee3a Ui opraHu3ma denoBeka. dusnyeckue CBOMCTBA kene3a. XMMHUUYECKHE CBONCTBA
xKene3a (B3aMMOJIEHCTBHE C KHCIOPOJOM, XJIOPOM, CEpOM, YIJIeM, BOJIOHW, KHUCJIOTaMH, pacTBopamu coJtieid). CruiaBbl keje3a C yriepoJoM.
[lonyyenune u npumenenue xeneza. CoemuHenus: sxene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHUCIWTEIHLHO-BOCCTAHOBHUTEJIHHBIX CBOMCTB
rugpokena xenesa (1) u ruapoxcuna xenesa (I11). Conu sxenesa (II) u xenesa (I1I). Meroasr mepeBoaa coseii xenesa (I1) B comu sxenesa (111)
u obpatHo. [ToHOE pasnoxenue Boaou coneit xenesa (I11) co cabbiMu ABYXOCHOBHBIMU KHCJIOTaMH.

OxucnurensHble cBoicTBa coenunenui xxenesa (I1I) B peakuusix ¢ BOCCTAaHOBUTENSIMH (MOJHUIOM, CEPOBOIOPOAOM U Meblo). Llnanuinbie
KOMILJIEKCHI xkene3a. KauectBenHble peakiiuu Ha noHsl xxkene3a (11) u (II). @epputsl, ux nosyueHue U NpUMEHEHUE.

Menb. Haxoxnenue B npupoze. buonoruueckas ponp. @usnueckue u XUMUYECKUE CBOMCTBA (B3aUMOAECUCTBHE C KUCIOPOJOM, XJIOPOM,
Cepoii, KACIOTaMU- OKHCIUTEsIMA, XiopuaoM xenesa (111)). BlaumoaelicTBre Meau ¢ KOHIIEHTPUPOBAHHBIMHU COJITHOM, OPOMOBOIOPOHOMN |
MOJIOBOJIOPOJTHOW KuciIoTamMu Oe3 moctyna Bo3ayxa. llomyuenune m mpumenenue memu. Oxcua u ruapokcun menu (II). Comm memm (II).
Menusiii kymopoc. Ammuakatrel Memu (I) u memn (II). Tlomydenue okcuma meau (1) Boccranopnenuem ruapokcuna meau (1) rimroko3oid.
[Tonygyenue xmopuaa u noguaa meau (I).

Cepebpo. dusnueckue M XUMUYECKHE CBOMCTBa (B3aUMOJEHUCTBHE C CEPOBOJOPOJOM B MPHUCYTCTBUM KHUCIOPOJA, KHCIOTaMU-
okucnurtensimu). OcaxieHue okcuaa cepedpa mpu JeMCTBUM LIEIOYM Ha COJM cepedbpa. AMMHUaKaThl cepedpa Kak okuciautenu. KauectBeHHas
peakius Ha HOHBI cepedpa. [Ipumenenne cepedpa.

3os0T0. dU3NUECKUEe W XHMHYECKHE CBOWCTBA (B3aUMOJICUCTBHE C XJIOPOM,

«IApCKOM BOMAKOIY»). 30s0TOXI0pOoBOMOopoaHas kucioTa. ['mapokcua 3o00ta (I11). Kommiekcer 30mota. CriocoObl BBIIEIECHUS 30JI0Ta U3
30JI0TOHOCHOM Topoibl. [IpuMeneHue 3010T1a.

[uak. dusznyueckre M XUMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE C TaJIOTEHAMH, KHCIOPOIOM, CEpOM, BOJOW, pacTBOpaMH KHCJIOT MU
menoueit). [lomyuenue u npuMeHeHune nUHKa. AMGOTEPHOCTh OKCH/Ia U THAPOKCHIA ITMHKA. BaskHEeHIme comu 1uHKa.

PryTh. ®u3nueckue u XuMHYECKHE (B3aMMOJICHCTBHE C KUCIOPOJIOM, CEPOH, XJIOPOM, KUCIIOTAMHU-OKUCIUTEIAMHU) cBolcTBa. [lonydueHue u
pUMEHEHHE PTYTH. AMaabraMbl — CIUIaBbl pryTd ¢ Metauiamu. Okeug pryta (1), ero monydenue. Xmopua u woaus pryra (I1).

Hemonctparmu. 1. Komnekuust metamuioB. 2. Komiekuuss munepanoB v pyn. 3. Komnekuus «Kene3o u ero craBb». 4. OkpalimBaHue
IJIJAMEHHU COJISIMM IIEJIOYHBIX HIEI0YHO3EMENbHBIX METa/UIoB. 5. B3aumoelicTBre HaTpus ¢ BoAou. 6. B3anMoneiicTBue Kaibius ¢ BOJOH. 7.
Komnexuust «Antomunuiiy. 8. [IlnaBnenue amomunus. 9. Bzaumopeiicteue amroMunms co menoupto. 10. Amomorepmus. 11. BzaumonelictBue
XpoMa C COJISIHOW KHCIOTO#M 6e3 moctyma Bo3myxa. 12. Ocaxnenue ruapokcuaa xpoma (III) m okucnenue ero mepokcuioM Bogopona. 13.
Paznoxxenune nuxpomara ammonwus. 14. PaznoxeHnue nepokcusia Boaopoaa Mo JACHCTBHEM JuoKcuaa mapranma. 15. OcaxaeHue THIpoKcuaa
xene3a (II) u okucnenue ero Ha Bozayxe. 16. Boigenenue cepedpa u3 ero comneit 1eicTBUEM MEIH.

JlaboparopHbie ombIThl. 1. OkpamMBaHue TUIAaMEHU COCIUHEHHSMH IIEIOYHBIX MeTaiuoB. 2. O3HakOMIIGHHE C MUHEpajaMH H
BOKHEUIIMMHM COEIMHEHUSIMHU WICIOYHBIX MeTauioB. 3. CBoiicTBa COEAMHEHMH WIENOYHBbIX MeTamioB. 4. Okpacka IUIaMEHH COJISIMU
IIET0YHO3EeMENBHBIX MeTaIoB. 14. CBolicTBa MarHus W ero coequHenuii. 15. CBoiicTBa coemuHeHui kaiabius. 16. XKecrkocts Boabl. 17.
CsoiictBa amoMunus. 18. CsolicTBa coeauHeHnid amromMuHua. 19. CBoiicTBa oj0Ba, cBUHIIA M uUX coeguHeHuii. 20. CBo¥cTBa COoeqUHEHUH
xpoma. 21. CpoiicTBa MapraHua u ero coeauHenuil. 22. M3yuenue munepasnos xenesa. 23. CBoiictsa xenesa. 24. CBoiicTBa MeqH, ee CIIaBOB



u coequuennil. 25. CBoicTBA [IMHKA U €r0 COEIUHEHUI.
2.3. OCHOBBI OPraHMYECKON XUMUH

2.3.1. OcHOBHBIE MOHATHS OPraHUYECKON XMMHH

[losiBeHME U pa3BUTHE OPraHUYECKOM XMMUM Kak Hayku. IIpenMer u 3ajaun OpraHMYeckod XMMHHA. MecTO M 3HA4eHHE OPraHu4ecKOn
XMMUH B CUCTEME €CTECTBEHHBIX HayK. B3aMMOCB3b HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB.

OcoOeHHOCTH OpraHuyeckux BemlecTB. IlpuuumHBl MHOroOoOpa3ust opraHudeckux BemiecTB. OpraHuyeckue BeEIIeCTBA B IPHUPOJIE.
VYrnepoaHblil CKEIeT OpraHnYecKol MOJIEKYJbl, €ro TUIbI: UKINYEcKHe, anukindyeckue. KapOouukinyeckre UreTepolnKInyecKue CKeleThl.
KpaTHoCcTh XxMMHUeckol CBs3M (BHUIBI CBA3EH B MOJIEKyJaX OpraHMYECKMX BELIECTB: OJUHApHBIE, JBOMHbBIE, TpoiHbIe). V3MeHeHne sHepruu
CBSA3EH MEXK/y aTOMaMH YIJIepo/ia IIpU YBEJIIMYEHUH KPATHOCTHU CBsi3U. HachlleHHbIE U HEHACBIIICHHBIE COCIMHEHMS.

DNEeKTPOHHOE CTPOCHHE M XUMHUYECKHE CBSI3M aroma yriepoja. ['mOpuamsanus aTOMHBIX OpOWTaNel, ee TUIbl A1 OPraHu4YeCKUX
coemuHeHUH: SP3, Sp2, sp. OOpa3zoBaHUe CT- M P-CBSA3CH B MOJICKYJIaX OPraHUIECKUX COeAMHEHHN. [IpoCcTpaHCTBEHHOE CTPOCHHUE OPTaHNISCKUX
COEIMHEHU M.

XHWMHUYECKOE CTPOEHHE KakK MOPSAJOK COEOUHEHUS AaTOMOB B MOJIEKYJE COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHHUS TEOPHUH
XUMHUYECKOTO CTPOCHHsI OPraHWYECKHX coennHeHnid A. M. bytiepoBa. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHUS MOJIEKYII.
CrpykrypHas dopmyna. M3omepuss u u3omepbl. CTpyKTypHass U MPOCTpPAaHCTBEHHAs u3omepus. M3zomepust yriaepoaHoro ckenera. M3omepus
NnoJiokeHus. MexkiiaccoBas u3zoMepus. Buabl mpocTpaHCTBEHHOW m3oMepuu. Ontuueckas H3oMepus. ACHMMMETPUUYECKHH aToM YIyiepo/a.
OnTHyeckne aHTUNO Ibl. XUPaAIbHOCTh. XUpAIbHbIE U axupaibHbIe MOJIEKYIIbI. | eomeTpudeckasuzomepus (IMc-, TpaHC-U30Mepus).

DUBNKO-XUMHYECKHE METObI HCCIICIOBAHUS CTPOCHUS M PEAKITMOHHOM CIIOCOOHOCTH OpraHudeckux coeauHeHuii. Cnexkrpockonust SIMP,
Macc- CIIEKTpOMETpusi, HHPpaKpacHasi CIIEKTPOCKOMHSI.

DNEeKTPOHHOE CTPOCHHE OPraHWYeCKUX BelllecTB. B3anMHOe BiMsHUE aTOMOB U I'PYII aTOMOB. DieKTpoHHbIE 3hdekThl. MHAYKTUBHBIN U
Me3oMepHbIi d3QdexTrl.[IpeacraBnenue o pe3oHaHce.

Knaccudukanus opranndyeckux BemiecTB. OCHOBHBIE KJIAacChl OpraHMYECKUX coenuHeHuil. [IpuHiunel kinaccuukanuu OpraHuYecKux
coenunenuil. [loustre o pynkunoHanbHoil rpynne. Knaccudukanus opraHn4eckux COeIUHEHHUH Mo (PyHKIMOHAIBHBIM rpynnaM. ['omonorus.
I'omonoru. 'omonorunueckas pazHocts. ['omMonoruyeckue psapl.

Homenknarypa opranuueckux BemiecTB. MexIyHapoaHas (cucTeMaTH4ecKas) HOMEHKIATypa OpPraHMYEeCKHX BEIIeCTB M IPHUHIIUIIBI
o0Opa3oBaHUs Ha3BaHUI OPraHUYECKUX COEAUHEHUN. PalionanpHass HOMEHKIIATypa.

Knaccudukanus u ocobeHHOCTH opraHMYeckux peaknuif. CrnocoObl 3amucell peakiuil B opranndeckoil xumuu. Cxema M ypaBHEHHE.
YcnoBus nposeneHus peakuuid. Knaccudukaiys peakiiuii opraHn4eckrx BEIIeCTB MO CTPYKTYPHOMYTPU3HAKY: 3aMelleHue, MPUCOeANHEHHE,
OTILIEIUIEHHE. PeaklinOHHBIE LEHTPHI.

HepBOHaanbeIe TOHATHA O THUIIAX U MCXAaHU3MaX OPraHUYCCKUX peaKHHﬁ. I'omonuTHYeckuii u FeTepo.TII/ITI/I‘leCKI/Iﬁ pa3pbIB KOBAJICHTHOM
XHMHUYECKON CBS3H. CBO60,[[HOpEl,[[HK8.J'ILHHI>i 1 MOHHBIM MEXaHH3MBI pCaKknuun. ITonsTtue o CBO6OI[HOM paaukale, HYKJ'IGO(I)I/IJ'IG, BHGKTpO(I)I/IJ'Ie,
Kap6OKaTI/IOHC u Kap6aHI/IOHe. OO0o3HaUeHHE HOHHBIX peaKHI/Iﬁ B OpFaHquCKOﬁ xuMun. OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIC pcaknun B
OpFaHH‘{CCKOﬁ XUMUHU. I/I)IeHTI/I(bI/IKaL[I/Iﬂ OPraHUYCCKUX coequHeHui. I'eHeTn4ecKas CBs3b MCIKAY KJIaCCaMH OPraHnvICCKUX COCIMHEHUH.



JlemoHcTpanmu. Mojenu opraHnyeckux MOJIEKYII.

2.3.2. Yruesoaopo il

AnkaHpl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJabl MeTaHa. sp3- ['mOpuamsanus opOuTaieil aTOMOB yriepoja.
I'omonoruueckuii psin 1 obmas Gopmyna ankanoB. CucreMarndeckas HOMEHKIIATYpa allkaHOB M pauKaioB. M3oMepus yriiepoJHOro CKelera
ankaHoB. [lonstue o koHdopmamnuax. dusznueckue CBONCTBA aJKaHOB. 3aKOHOMEPHOCTH H3MEHEHUSA(U3UYECKUX CBOMCTB. XHUMHUYECKHE
CBOICTBa aJIKaHOB: TaJIOTEHUPOBAHNE, HUTPOBAHUE, NETUIPUPOBAHNE, TEPMUUYECKOE pasyioKeHue (MUPOJIU3), TOPEHUE KaK OJIMH U3 OCHOBHBIX
HCTOYHUKOB TEIJia B MPOMBIIIJIEHHOCTH U OBITY, KaTaIUTUYECKOE OKUCIIEHHWE, KPEKUHI KaK CIOCOObI MOJTy4YeHUs! BaKHEUIINX COEAMHEHUHN B
OpraHMYecKOM CHHTE€3€, M30MEpHu3alus Kak CHoco0 MOJy4yeHHs BBICOKOCOPTHOrO OeH3MHa. MexaHM3M peakuuu CBOOOAHOPAIUKAIBLHOTO
3aMeleHus: (Ha mpuMepe XJIOpUpoBaHUs MeTaHa). CHHTETHYECKHE CHOCOObI MOJY4YEHHs] allkaHOB. MeTo/bl NOJYy4YeHHs] allkaHOB W3
ANKWITAIOTeHUI0B (peaknus Bropra), nekapOOKCUIMpPOBAaHUEM COJIEH KapOOHOBBIX KHCIIOT M JJIEKTPOJIM30M PACTBOPOB COJIeH KapOOHOBBIX
kucnoT. HaxoxaeHuneaakaHOB B IPUPOJIE U MPUMEHEHUE aJIKaHOB.

Huxnoankansl. CTpoeHHE MOJEKYN IMKIoankaHoB. OOmas Qopmyna mukiIoadkaHoB. HomeHkmaTypa I1uKiIoankaHoB. W3omepus
LMKJIOAJIKAHOB: YIJIEPOJIHOTO CKeJleTa, MEXKIaccoBas, MPOCTPAaHCTBEHHasl (IL[Uc-TpaHc-u3oMepusi). HanpskeHHble M HEHANPsDKEHHbIE UKL
Cretn¢urka CBONCTB IMKJIOAJIKAHOB C MaJbIM pa3MepoOM LHMKIA. XUMHUYECKHE CBOWCTBA IIMKJIOIpPOIaHa: TOPEeHHE, PEaKuu MPUCOEIUHEHUS
(rugpupoBaHHe, TPHUCOEAUHEHUE TaJOreHOB, T'aJOT€HOBOJOPOJOB, BOJbI) M LHUKIOTE€KCaHa: TOPEHHE, PEaKIUHU pPaJAUKAIbHOTO 3aMeIIeHUs
(x1opupoBanue, HUTpoBaHue). [lomydeHre NUKI0aIKaHOB U3 aJIKAHOB U AUTAJIOT€HAJIKAHOB.

AJKEHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJIBI dTHJIeHA. Bp2- ['mbpuauzamnus opouraneld aToMoB yriepoja. cT- U p-
Cesizu. ['omonorunyeckuii psigx u obmas ¢opmyna ankeHoB. HomeHknaTypa ankeHoB. M3oMepusi alKeHOB: YrJIEpOJHOTO CKEJeTa, MOJIOKCHUS
KpaTHOM CBSI3U, MPOCTPAHCTBEHHAs (F€OMETpHYEcKas M30MEpHUs, WM LHC-TPaHC-U30MepHsi), MexKKiIaccoBas. dusnueckue CBOMCTBA AJIKEHOB.
XUMHYECKHE CBOMCTBA ajaKkeHOB. Peaknuu 31IeKTpOQHIBHOTO NPUCOEAWHEHHUS KaK croco® mojsydyeHus (YHKIMOHAIBHBIX HPOU3BOIAHBIX
YIIEBOAOPOJOB: THAPUPOBAHUE, TaJOT€HUPOBAHUE, TUAPOTAJOTEHUPOBAHUE, THUApaATalUs alKeHOB. MexaHu3M  3JeKTpOUIBHOTO
npucoequHeHus K ankeHam. [IpaBuno MapkoBHUKOBA U €r0 0OBSICHEHHE C TOUKH 3pEHHS 3JIEKTPOHHOU Teopuu. PagukanbHoe npucoennHeHue
OpoMOBOJIOpOJIa K ajJKeHaM B NPUCYTCTBUU Nepekuced. BzaumopeilicTBue alkeHOB ¢ OpOMOM U XJOpPOM B Tra3oBoil (hase Npu BBICOKOM
TEeMIIepaType WU Ha CBETY.

OxucneHne aJKeHOB: TOPEHHE, OKUCIIEHUE KUCIOPOIOM B npucyTrcTBuu xinopuaosnamiaaus (1) u meau (I1I) (Bakep-nporuecc), okucienue
KHCJIOPOJOM B IIPUCYTCTBUHU cepedpa, OKHCICHHUE TOPSAYUM MOAKUCICHHBIM paCTBOPOM I€pMaHraHarta Kajius, OKHCICHUE IEPMaHTIaHATOM KaJlus
(peakuus Barnepa), o3oHupoBaHue. KauecTBeHHbIE peakMM Ha JBOWHYIO CBs3b. IIpombliuieHHblEe U Ja0OpaTOpHBIE CHOCOOBI MOJYYEHUS
ankeHoB. lloylydeHne ankeHOB NETMIPUPOBAHMEM AJIKAHOB; PEAKLMEH JIUMUHUPOBAHUSA U3 CIUPTOB, TAJIOTCHAIKAHOB, IUTAJIOICHAJIKAHOB.
[IpaBuno 3aiiueBa. [lomumepusanus ankeHos. [lomumepnsanus Ha katanusaropax Llurnepa— Harra. [lonmaTuiieH kak KpyImHOTOHHAa)KHBIN
MPOAYKT XUMHUECKOTO NMPOU3BOACTBA. [I[puMeHeHre alKkeHOB (3THIIEH U IPOTIUJIICH).

Ankanuensl. Knaccudukanus ankaJueHOB MO0 B3aMMHOMY PacIlOJIOKEHUIO KPaTHBIX CBsi3eil B MoJiekyse. OcoOeHHOCTH 3JEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOEHMSI CONPSDKEHHBIX —ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknaTypa W H30Mepus ajlKaJUuEHOB.
dusnuecKkue CBOHCTBA alKaJAWEHOB. XUMHYECKHME CBOWCTBA AJIKAJUEHOB: PEAKLUUU MPUCOEIUHEHHS (THAPHUPOBAHUE, TalOT€HUPOBAHUE),



ropenust unonumepusaun. 1,2- u 1,4-Ilpucoenunenue. Ionyuenune ankaguenoB. CuHTe3 OyTamueHa u3 OyraHa u 3taHoisa. [lonmmmepusanusi.
Kayuyku. Brxmang C. B. JlebeneBa B TmOJIyueHHE CHHTETHMYECKOTO Kaydyka. Bynkanusamusi kayudykoB. Pesmna. MuorooOpasue BUIOB
CUHTETUYECKUX Kay9yKOB, MX CBOMCTBA U IPUMEHEHHE.

AJNKUHBI. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNbl aneruiieHa. SP-I'mbpuausanus opOuTaneit aTtoMoB yriepoja.
I'omosorrueckuii psan u odmas popmyna ankuHoB. HoMeHKIIaTypa amkuHOB. M3o0Mepust aJIKMHOB: YIJIEPOJTHOTO CKEJETa, MOJIO0XKCHHS KPAaTHOU
CBSI3U, MEXKIaccoBas. OU3NUECKHE CBOMCTBA AJIKMHOB. XMUMHUYECKHE CBOMCTBA alKMHOB. Peakiuu NMPUCOEIMHEHHS KaK CIOCO0 MOJydeHUs
MOJIMMEPOB U JIPYTUX MOJIE3HBIX MPOAYKTOB. [ mapupoBanue. Peakiuu npucoequHEHUs rajJoreHoB, rajJoreHoBOA0POIOB, BOIbL. Tpumepusarus
U auMmepusanusa anetuieHa. Peakmuu 3amemienus. KucioTHbie CBOWCTBA aJIKWHOB C KOHIIEBOM TPOWHOW CBSI3BIO. AICTHICHHIBI.
B3auMoseiicTBre aneTuieHuI0B crajioreHaikaHamu. ['openue aneruineHa. OKucIeHrne alKMiHOB PacTBOPOM IepMaHraHaTa kanus. [lomydenue
areTUJIeHa MUPOJIN30M MeTaHa M KapOuTHBIM MeToqoM. CHHTE3 aJKWHOB AJIKWIMPOBAHHWEM aneTWiunoB. [IpuMenenne aneruineHa. ['openue
areTuJIeHa KaK KICTOYHUK BBICOKOTEMITEPATypHOTO TIJIaMEHH JJISI CBApPKU M PE3KH METAJLIOB.

Apenbl. Uctopust otkpbiTusi Oenzona. Ilonstue o0 apomatuunoctu. IlpaBuno Xriokkens. HebOeHzouaHble apoMaTHYeCKHE CHCTEMBI.
CoBpeMeHHBIC TIPENICTaBICHUS 00 JJIEKTPOHHOM U TPOCTPAHCTBEHHOM CTpoeHHH OeH3ona. OOmas ¢opmyna ape- HoB. M3omepus u
HOMEHKJIaTypa TOMOJIOT0B OeH3o07a. M3oMepus Au3aMenieHHbIX OCH30JI0BHA TIpUMepe KCUiooB. Pu3ndeckue cBocTBa OeH30ia. XUMHUYECKUE
cBolicTBa OeH30Ma. Peakiuu 3amerienns B OCH30JIbHOM sipe (AJIeKTpo(UIIbHOE 3aMeleHre): TAIOTCHUPOBAaHNE, HUTPOBAHUE, aJTKUIIMPOBAHUE,
aIIMpoBa- HUe, cylb(upoBaHue. MexaHu3M peakiuu EeKTPOoPUIBHOTO 3aMmelleHus. Peakiuu npucoeauHenust K O0eH3oy (THApUpOBaHueE,
rajJjoreHupoBaHue (XJIOpUpOBaHWE Ha CBeTy)). Peakmus ropenus. OCOOEHHOCTH XUMUYECKUX CBOMCTB aJIKUJIOCH30JI0B Ha MPUMEPE TOIYoJIa.
B3aumHoe BiMsSHHE aTOMOB B MoOJeKyae Toiyosa. [lpaBunma opueHTauuMM 3aMecTHTeNell B peaklUsX 3aMelleHHs, COTJacOBaHHAs U
HECOTJIaCOBaHHAs OpUEHTalus. XJopupoBaHue Toiyoja. OKucieHue ajakuiaOEH30J0B pacTBOPOM IMepMaHraHara Kanus. ['amoreHupoBaHue
ankuIOeH30J10B B O0oKOBYIO Iienb. HutpoBanue HutpoGen3zoina. Ilomydyenue OeHszona W ero romoisioroB. [IpumeHeHne roMosioroB OeH3ouna.
[TonsiTHE O MONUAACPHBIX apeHaX, UX (U3UOJOTHYECKOE JIeHCTBHE HA OPraHU3M YEJIOBEKa.

I'enetnueckas CBs3b MCXKOY Pa3JIMIHbIMHA Kj1acCaMu Yrii€eBOJOPOaOB.

KauecTBeHHBIE PE€aKu Ha HEMPEACIBbHBIC YITICBOAOPOALI.

FaJ'IOl"eHOHpOI/BBOI[HBIe YriieBO4OPOOOB. 9HeKTp0HHOC CTPOCHUC T'AJIOI'CHOIIPOU3BOAHBIX YIJIECBOAOPOIOB. Peakiiyu 3amenienus rajoreHa
Ha TUAPOKCHUII, HUTPOTPYIIILY, HHUAHOTPYIIITY, aMHUHOI'PDYIIITY. I[eﬁCTBHC Ha TaJIOTCHIIPOHU3BOAHBIC BOJHOI'O M CIIMPTOBOI'O pacCTBOpa IICIOYH.
CpaBHeHI/IC peaKHHOHHOﬁ CII0COOHOCTH aJIKMJI-, BUHUJI-, (1)6HI/IJ'I' n 66H3HJ’IF8J’IOF€HI/II[OB. B3aHMOHeﬁCTBHe JUTraJJorcHajkadHoB ¢ MAarHucM H
muakoM. Iloustue o MCTAJUIOOPTaHUYCCKHUX COCIAUMHCHUMAX. MaFHHﬁopraHquCKHe coenuHeHus. PeakTuB rpI/IHBHpa. Hcnonb3oBaHue
TraJIOr€HOIIPOU3BOIHBIX B 6LITy, TCXHHUKC U B CUHTC3C.

Z[eMOHCTpaI_[I/II/I. 1. CocraBicHue Moaeen MOJICKYJI aJIKaHOB. 2. BpOMHpOBaHI/Ie T'CKCaHAa Ha CBCTY. 3. FOpeHI/IC MCTaHa, OTHJICHA,
allCTHUJICHA. 4. OTHOLICHHUE MECTaHa, 3THUJICHA, alICTUJICHA U OcH3011a K pacTBOpaM IICPMAHTIaHATA KaJIUAd U 6p0MHOI>i BOJC. S.HOJ'Iy‘IeHI/Ie OTHUJICHA
peaKHHeﬁ ACTUApAaTalluu 3TAaHOJIA. 6. HonyquI/Ie allCTUJICHA TUAPOJIU30M Kap61/1)1a KaJIbIIus. 7. Okucnenue TOJIyOJIa paCTBOPOM IICPMaAHI'aHATa
Kaaus. 8. HonyquI/Ie CTUpPOJIa nenonHMepmauHeﬁ MOJIMCTHUPOJIa U UCTIBITAHUC €TI0 OTHOICHUA K paCTBOPY I€pMaHIraHATa KaJInA.

233 Kncnopo;[co;[epxcamne OpraHN4YC€CKUC COCANHCHUA



Crouprer. Kimaccugukanus, HOMEHKIATypa ¥ U30MEpHsl CHUPTOB. ['oMosorndeckuii psa u obmast GpopMyna mpeaesbHbIX 0JHOATOMHBIX
cnuptoB. OuU3nMUecKre CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHasi CBS3b MEXIYy MOJIEKYJIaMU U €€ BIUSHUE Ha (U3NYECKUE
CBOMCTBa CHMPTOB. XUMHYECKHUE CBOICTBA CHUPTOB: KUCIOTHBIE CBOMCTBA (B3aUMOJCHCTBUE C HATPUEM KakK CIIOCOO YCTaHOBJIEHUS HAJIMYUA
TUAPOKCOTPYIIIBI); PEAKIIUU 3aMELIEHUS] THAPOKCUIBHON TPYIIBl HA TaJOre€H Kak CHOco0 MOJydyeHUs PACTBOPUTENEH; MEKMOJIEKYNIApHAs U
BHYTPHUMOJICKYIISIPHAS IETHIpaTaIHsl; 00pa30BaHUE CIOKHBIX A(PHUPOB C HEOPraHMYECKUMH M OPTaHUYECKHUMHU KHCIOTaMU; TOPEHUE; OKHCIICHNE
okcuaoM menu (II), monkucaeHHBIM pacTBOPOM INEpMaHraHaTa Kajlis, XpOMOBOW CMECHIO; peaKkIMu YIJIEBOJOPOAHOTO pajukana. CpaBHEHHE
pEaKMOHHON CHOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJHOATOMHBIX CIHMPTOB B pEaKUUU 3aMelleHHs. AIKOroyarel. ['uapomnus,
IKWJIMPOBaHKUE (CHUHTE3 MPOCTHIX 3¢upoB No Bunbsimcony). Ddupsl pochopHbIX KUCIOT. Posib MOHO-, 1u- U TpudochaToB B OMOXUMHUUYECKUX
npoueccax. IIpomblnuieHHbIM cuHTe3 MeraHousa. [lodydyeHue sTaHosa: peakuusi OpoXKEHHUs TIIIOKO3bl, TWAparanus 3TuiaeHa. l[IpuMenenue
MeTaHoJ1a U 3TaHoja. Ou3noJoruyeckoe IeHCTBUE METaHOJa M 3TaHOJa Ha OpPraHu3M uejoBeka. MHOrOaTOMHbIE COUPTHI. DTHICHIJIUKOIb U
[NIMLEPUH KaK MPEICTaBUTENN IMpelelbHbIX MHOTOATOMHBIX CIUPTOB, UX (pU3MYECKHEe U XMMHUYecKue cBoiicTBa. KauecTBeHHas peakiusi Ha
MHOTOATOMHBIE CITUPTHI U €€ MPUMEHEHHUE ISl paclio3HaBaHMsl TJIMIIEpUHA B COCTaBe KOCMETHMYECKHX cpeAcTB. CHHTE3 IMOKCaHa W3 ATHIICH-
UKo, TOKCHYHOCTE ATHIIeHT KOS, [IpakTHieckoe mpruMeHeHNe STHIICHTJIMKOIIS U TIIMLEepUHA.

[Ipocteie 3¢upbl Kak U30MEpPHI MpeleIbHbIX 0JHOATOMHBIX cUPTOB. CpaBHEHHE WX (PU3NYECKHX U XMMHUYECKHUX CBOMCTB CO CHHMpPTaMHU.
Peakius pacmienieHus npocTeix 3pupoB nooBoaopoaoM. Ilepokcnasl IpocThIX 3(pUPOB, MEPBI IPEAOCTOPOAKHOCTH IPU PAbOTE C HUMH.

®enoubl. CTpoeHue, U30MepHsl 1 HOMEHKJaTypa (eHosioB. B3aumHoe BiusiHEEe aTOMOB B MoJieKyle eHona. duzndyeckue 1 XUMHU4ECKHe
cBoiicTBa (heHoJa U Kpe30Ji0B. KucnoTHble cBOiicTBa (DEHOJIOB B CPAaBHEHUU CO CIIUPTAMU: PEAKIIMU CHATPUEM, THAPOKCUAOM HaTpus. Peakiuu
3aMenieHusT B OEH30JbHOM KOJblle (rajoreHupoBaHue (OpomupoBanue), HutpoBanue). IIpocteie s3dupbr denonoB. OxuciaeHue (GeHOIOB.
KauectBennsie peakmnuu Ha denou. [lonydenue denona. [Ipumenenue gpenona.

KapOoHunpHble coefnHEHMs. AJIBJAETUABI M KETOHbI. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE KApOOHWIBHOW TIpYNIbI, e€e
HOJIAPHOCTh U mouisgspu3yemMocTb. Knaccudukanus ampaeruioB n ketoHoB. CTpoeHHE MNpeienbHbIX albJeruioB. ['omosorudeckuit psa,
HOMEHKJIaTypa, U30MepHs MPeJeNIbHBIX anbAeru1oB. CTpoeHre MOJIEKYIIbl alleToHa. 'oMoIornyeckuii psij, HOMEHKIAaTypa U H30Mepusi KETOHOB.
OOmas popMyna npenenbHbIX albAeTUAOB U KeTOHOB. du3nueckue cBOicTBa (opmaibAerunia, alueraibaeruia, auerona. I[lonarue o kero-
€HOJIbHOM TayToMepuH KapOOHWIBHBIX COEAMHEHMH. XUMMYECKHE CBOICTBAa MpEeNbHBIX ajbJerMJ0B MU KETOHOB. MeXaHU3M peakluu
HYKJICO(DUIBHOIO NPUCOEIUHEHUS MO KapOOHWIBHOHN rpymme. Peakuuu nmpucoequHEHus BOJIbl, CIHUPTOB, LUAHOBOJIOPOJA U I'MAPOCYIb(UTa
HaTpus. [lonyuenue aneraneii u keraneil. CpaBHeHUE peakIMOHHON CLIOCOOHOCTH ajIbAETHJIOB U KETOHOB B PEeaKLUAX IpUcoe uHeHus. Peakiyum
3aMEIIeHUsl aTOMOB BOJOPOJA IpHU YIJIEpOJHOM aToMe Ha rajoreH. llonmumepusauus gopmanbaerujga u auetanpaeruga. CHUHTE3 CIHUPTOB
B3aMMO/ICHCTBHEM KapOOHMJIBHBIX COEIUHEHUH ¢ peakTuBoM ['punbspa. OkuciaeHue KapOOHMIIbHBIX coeqUHEHUH. OCOOEHHOCTH peaKLuu
okHcieHus aneroHa. CpaBHEHHE OKUCIIEHUS allbJeTUAO0B U KeTOHOB. [ uapupoBanue. BocctaHoBieHne KapOOHUIBHBIX COCTUHEHUH B CHUPTHI
KadecTBeHHBIE peakiMK Ha ajbJETHIHYI0 Tpynny (peakius

«cepedpsHOTO 3epKanay», B3aumojeiictBue ¢ rujapokcuaom Meau (II)). AnbroipHO- KPOTOHOBasl KOHAEHCAIMs ajbJETrHiOB U KETOHOB.
Ocob6ennoctu (opmanpaeryaa. IlomydeHue npenenbHBIX albJETHAOB: OKHCICHME CHUPTOB, T'MapaTanus anetuieHa (peakuus Kydeposa),
OKHCJIGHUEM 3THJICHAa KHCIOpoJOoM B mpucyrcTBum xiopuaa namiaaus (l1). Tlomydenue ameToHa OKHCICHHEM MPOIAHONA-2 U Pa3lIOKECHUEM



KaJIbIIMEBON WM OapueBOM COJIM YKCYCHOM KHUCIOTBHL. TOKCHYHOCTH anbleruaoB. BakHeillnne npeacTtaBUTENd albJECTUIOB M KETOHOB:
(bopmanbeTua, YKCYCHBIH abJIerul, alleTOH U UX MPAKTUYECKOE MCIIOIb30BaHHE.

KapOonoBbie kuciotrbl. CTpoeHHE MpeaeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Kiaccumdukanms, u3omMepuss W HOMEHKIATypa
KapOOHOBBIX KHCIOT. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIbHOW Tpynmubl. [omosormueckuid psg u odOmas dopmyna
MPEeNbHBIX OJHOOCHOBHBIX KapOOHO-BBIX KHCIOT. Du3NYecKkne CBONCTBA MpEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha HpUMEpe
MYpaBbUHOM, YKCYCHOHM, MPONMOHOBOM, MaJbMHTUHOBOM M CT€apUHOBOM KHUCIOT. BomopoaHble CBs3M, accolManus KapOOHOBBIX KHCIOT.
XUMHYECKHE CBOMCTBA MPENEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucCnoTHbIE cBOMCTBA(M3MEHEHNE OKPACKU UHIUKATOPOB, PEAKIIMH C
aKTUBHBIMH METaJUIaMH, OCHOBHBIMU OKCHJAMH, OCHOBaHMSIMH, COJsIMH). MI3MeHeHHne cuiibl KapOOHOBBIX KHCIIOT IIPHU BBEAECHUU JIOHOPHBIX U
aKLENTOPHBIX 3aMecTuTeneld. BzaumoeiicTBue kapOOHOBBIX KUCIIOT CO CIUPTaMU (peakuus dTepudukaium), 0OpaTUMOCTb peakliu, MEXaHU3M
peakuuu srepudukanuu. ['anoreHupoBanne KapOOHOBBIX KUCIOT B O0KOBYIO 1enb. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MypaBbUHON KHCIIOTHI.
[Tonyuenue npenenbHBIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKUCICHHUE allbJETUA0B, OKUCICHHE IEPBUYHBIX CIIUPTOB, OKUCICHUE aJIKaHOB U
AJIKEHOB, TUAPOJIU30M T'€MHHAIBHBIX TPUTAIOT€HUIOB. B3anmonelictBuem peaktruBa [ puHbspa ¢ yriaekuciasim razoM. [lomyuenue mypaBbHHOM
1 YKCYCHOM KHCIIOT B IPOMBIIUIEHHOCTH. [[pMeHenne MypaBbMHON M YKCYCHOM KHCIIOT.

JIByXOCHOBHbBIE KapOOHOBBIE€ KHCJIOTHI: 00IIME CIOCcOObl MOJIY4YeHUs, OCOOEHHOCTHM XHMMHYecKuX cBoicTB. lllaBeneBas um MasioHOBas
KHCJIOTA KaK MpeACTaBUTENN TUKapOOHOBBIX KMCI0T. CHHTE3bI HA OCHOBE MAJIOHOBOTO 3(hrpa. AHTUAPHUIBI U UMH/IBI JUKAPOOHOBBIX KUCIIOT.

Hemnpenenbaple 1 apoMaTHYeCKUe KUCIOTHI: OCOOEHHOCTH WX CTPOCHHUS M CBOMCTB. [IpumeHeHne OeH30WHON KHCIOTBI. ApOMaTHYECKUE
TUKapOOHOBBIE KUCIIOTHI ((hraneBas, nzodranesas u TepedraieBasi KUCIOTHI): TPOMBIIICHHBIE METO/IBI TIOJydeHUs U npuMeHeHue. [lonsarue o
T'HJIPOKCUKAapOOHOBBIX KMCIOTaX U MX MPEACTaBUTENSAX MOJOYHOM, TMMOHHOM, sI0JI0YHOM M BUHHOM KHCIIOTAaX.

Beiciiue npenenbHble U HeNpeenbHble KApOOHOBbIE KUCIOThI. 3HAaUEHUE U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

DYHKIIMOHATBHBIC TPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT.

XJTOpaHTUIPHUABI M aHTHAPUIBI KapOOHOBBIX KHCIIOT: MOJy4YeHHUE, TUAPOJW3. B3aumoaeilcTBue XJIOpPaHTHAPUIOB C HYKICO(DHIbHBIMU
peareHTamu. [TorydeHne CiI0KHBIX 3(DUPOB C UCTIOIB30BAHUEM XJIOPAHTUAPUIOB U aHTHAPUIOB KUCIIOT.

Crnoxwnbie 3¢upbl. CTpoeHHEe, HOMEHKIATypa M H30MepUs CIOXHBIX 3¢GupoB. CioxxHble A(DUPBI KaK H30MEpPbl KapOOHOBBIX KHCIIOT
(mexxkiaccoBast mzomepusi). CpaBHeHHE (HU3HMYECKUX CBOMCTB M PEAKIIMOHHOM CIIOCOOHOCTH CJIOKHBIX 3(DHPOB M M30MEPHBIX UM KapOOHOBBIX
kucnoT. I'maponu3 cnoxHbiX 3¢upoB. CrocoObl MOIy4eHUs CIOKHBIX 2(pUpOoB: 3TepuduKaIus KapOOHOBBIX KUCIOT, allWJIMPOBAHUE CIIUPTOB U
AIKOTOJISITOB TAJOTCHAHTHPUIAMU W aHTHUIPHUIAMH, aJTKHJIUPOBaHUE KapOOK- cmiiaT-uoHOB. CHHTE3 CIOXHBIX 3pupoB ¢eHosoB. CoxHbBIE
3¢upel HEOpraHUYecKux Kuciaot. Hurpormunepun. [IlpumeHenue cinoxHbIX 3()UPOB B MUILEBOU U apPIOMEPHON TPOMBIITUICHHOCTH.

Amuzpl KapOOHOBBIX KHUCIOT: TOJIyY€HHE W CBOWCTBA Ha mpuMepe aneramuaa. [loHaTne o HUTpUIaX KapOOHOBBIX KHCIOT.
[uanruapuHs!.

Conu kapOOHOBBIX KHCIOT, MX TEPMUYECKOE Pa3NoKeHHE B MPHUCYTCTBUM Mienouyn. CHHTE3 KapOOHHMIBHBIX COCIUHEHHN pPa3lioKeHHEM
KaJIbI[UEBBIX COJIeH KapOOHOBBIX KHCIIOT.

Hemonctparmu. 1. BzaumoneiictBue Hatpusi ¢ dTaHosnioMm. 2. Okucinenue 3taHona okcugom wmemu (I1). 3. Topenuwe srtaHona. 4.
BsaumopneiictBue TpeT-OyTHUIOBOrO ChUpTa ¢ CONsHOW KucioToil. 5. Momodopmuas peakmnus. 6. OmpeneneHue anbIerHIOB MPU MTOMOIIU



Ka4C€CTBCHHBIX peaKHHﬁ. 7. OkuciaeHue AIbACTUAOB ICPMAHTIaHATOM KaJIHA.

JlaGoparopusbie onbIThl. 1. CBoiicTBa 3TMIIOBOTO ciupTa. 2. CBOMCTBA IMIMLIEPUHA.
3. CaoiictBa (henoua. 4. CpoiictBa popmanuHa. 5. CBoHCTBa YKCYCHON KUCTIOTHI. 6. Cor KapOOHOBBIX KUCIIOT.

2.3.4. A30T- u cepocoiepKaIre COCTUHEHNS

Hutpocoenunenus. DnNeKTpOHHOE CTPOCHUE HUTPO- Tpynnsl. [lomyuenne Hutpocoenunenuii. BoccraHoBieHne HU- TPOAPEHOB B AMUHBI.
ApoMaTHdecKiue HUTPOCOCIMHCHHs. AKIICITOPHBIE CBOWCTBA HUTPOTPYIIBL. AJIBOJIEHO-KPOTOHO- Bas KOHJICHCAIMS HHUTPOCOCIMHCHUH.
B3priBuarslie BemecTna.

Amunbl. Knaccudukarusi mo TUIy yrieBOJOPOJHOTO pajrKaia W YUCIY aMHUHOTPYII B MOJIEKYJ€, HOMEHKJIATypa, U30MEpUsl aMUHOB.
[TepBuvHbIC, BTOPUYHBIC H TPETUYHBIE aMUHBI. DIIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHUE MpENeiIbHBIX aMUHOB. DU3WYECKUE CBOMCTBA
aMUHOB. AMWHBI KaK OpPraHWYECKHE OCHOBAHHS: pEAKIMH C BOJOHM, kucimoTtamu. Colln anKWiIaMMOHUWSA. Peaknwsi TOpPEHHS aMHHOB.
AJKWIMPOBAHUE M AIMJIMPOBAHUE aMHHOB. Peakimu aMMHOB € a30TUCTOM KUCIOTOW. [loHATHE O YETBEPTHUYHBIX AMMOHHUEBBIX OCHOBAHMSIX.
Hutpo3zamusbl. MeTo 16l HIeHTU(DUKAIIN TIEPBHYHBIX, BTOPHYHBIX W TPETUYHBIX aMHUHOB. [loiydeHHWEe aMHHOB aJIKWIMPOBAHHEM aMMHaKa U
BOCCTaHOBJICHUEM HHUTPOIIPOU3BOIHBIX YIJIEBOJOPOJIOB, W3 CIHHPTOB. [IprMeHeHWe aMWHOB B (hapMaleBTHUYECKOH IMPOMBIIIICHHOCTH.
ApoMaTtndecKkrue aMHHBI. AHWJIMH KakK TPEJCTaBUTENh apoMaTHYecKuX amMuHOB. CTpOCHHWE aHWIMHA. B3anMHOe BIMSHUE TPYII aTOMOB B
MOJIEKYJle aHWIMHA. BausHue 3amecTuTeneil B apoMaTHUECKOM siJpe Ha KUCIOTHbIE U OCHOBHBIE CBOMCTBA apuiaaMUHOB. [IpuunHbl ocnabneHus
OCHOBHBIX CBOWMCTB aHWIMHAa B CpPaBHEHUM C aMHUHAMU TPEJENIbHOTO psga. XUMHYECKHE CBOICTBa aHWIMHA: OCHOBHBIE CBOWCTBa
(B3aMMOJICCTBHE C KHUCIOTaMH); pPEaKIMH 3aMEIICHUsT B apoMaTHYecKoe sApo (TrajoreHupoBaHHE (B3aMMOJICHCTBHE C OpPOMHOM BOIOM),
HUTpPOBaHUE (B3aUMOJICHCTBUE C a30THON KHUCIIOTOM), CYIb(UPOBAHNE); OKHCIICHHE,IKWINPOBAHNE U AIWJIMPOBAHKE 110 aTOMY a30Ta). 3aluTa
aMUHOTPYMIBI MPU pEaklUMyd HUTPOBaHHS aHWIMHA. Auetanunui. [[uazocoemunenus. [umazoTupoBaHHe NEPBUYHBIX apuiaMUHOB. Peakuun
NIMAa30COEMHEHUI C BBIJIIEHUEM a30Ta. Y CJIOBUS a30COUETaHUs, a30- U JHUA30COCTaB- JISIOUIUE. A30KPACUTENH, 3aBUCUMOCTh UX CTPOCHHS OT
pH cpenpl. Uunukaropsl. [lonyuenue anununa (peakuus 3WHMHA). AHUJIMH KaK CbhIpb€ Ul MPOM3BOJICTBA aHWJIMHOBBIX Kpacuteneil. CUHTE3bl
Ha OCHOBE aHWJIMHA.

Cepooprannyeckue coequHenus. [IpencraBienue o cepoopraHuuecKux coenuHeHusIX. OCOOEHHOCTH UX CTPOCHUS M CBOWMCTB. 3HAU€HUE
CEpOOPraHNYECKUX COCIUHEHUIA.

I'erepounknbl. A30T-, KUCIOPOA- M cepocojiepkaiiue rerepouukibl. dypaH, nuppoi, THOPEH u UMHUAA30] KakK MPEeACTaBUTEIH
MATUYWICHHBIX TeTepouukioB. [lpupona apoMaTHYHOCTH MATUWICHHBIX TETEPOLUKIOB. OJEKTPOHHOE CTPOEHUE MOJIEKYIbl MHpPPOIa,
apoMaTHYeCKHil XapakTep MOJeKyibl. KuciaoTHele cBoiicTBa mupposia. Peakuuu runpupoBaHusi reTepolukioB. [loHstue o mnpupoaHbIx
nopdupuHax — xjopodumie u reme. OOmKe MpeacTaBiIeHus 00 UX poJid B kHBOW npupoie. [IupuanH kak mpeIcTaBUTENb MECTHUICHHBIX
TeTePOIMKIOB. DIEKTPOHHOE CTPOEHUE MOJIEKYIbl MUPUIUHA, ApOMATHUECKUN XapakTep MoieKynbl. OCHOBHBbIE CBOWMCTBA MUpUAUHA. Pa3nuune
B MPOSIBIICHUU OCHOBHBIX CBOWMCTB MHUPpOJIa W MHUpUAMHA. Peaknuu nmupuanHa: 3MeKTpodUIbHOE 3aMellleHue, TUIPUPOBAHHE, 3aMEICHHE
aTOMOB BOJIOpOJa B P-TIOJIOKEHHHM Ha THApokcorpymmy. [lukomuHbl M ux okucieHue. KeroeHonbHas TayroMepus B-TUAPOKCUITUPHUIUHA.
Tayromepus B- TMIpOKcHUMUpUAMHA U ypanuiua. [IpenctaBinenune o6 uMuIazone, TUNEPUIUHE, MUPUMHUAUHE, UHAOJIE, HUKOTHHE, aTpPOIUHE,
ckatole, Gpypdyposie, THCTUIU- HE, THCTAMUHE, ITyPUHE, TyPUHOBBIX U MTUPUMUIUHOBBIX OCHOBAHHMSIX.



Hemonctparmu. 1. OcHoBHBIE cBoiicTBa amMHHOB. 2. KadecTBeHHBIE peakiuu Ha aHWIMH. 3. AHWIMHOBBIE Kpacutenu. 4. OOpasisl
TeTePOLIMKINYECKUX COCAUHEHUM.

2.3.5. Bruonoruyecky akTHBHBIE BENECTBA

XKupbr kak cioxHble 3(pUPHI TIHIEPUHA U BBICIIMX KapOOHOBBIX KHCIOT. PacTUTENbHBIE M KUBOTHBIC KUPBI, MX cocTaB. Duznyeckue
CBOMCTBA )KUPOB. XUMUUYECKUE CBOMCTBA JKUPOB: TUAPUPOBaHUE, okucaeHue. [lepokcuanoe okucienue xkupoB. [Iporopkanue xxupos. ['naponus
WM OMBUIEHHE )KMPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJTYYE€HUs COJNIEH BBICIIMX KapOOHOBBIX KUCIOT. ['maporenuzanus xupoB. [Ipumenenue
XKUpPOB. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motomue cBoiictBa Mblia. IlpencraBnenne o nunuaax. OOmue npeacTaBiIeHUs o
OMOJIOTMYECKUX (PYHKIHSIX JIUIH]IOB.

VYrnesoapl. Ob6mas ¢opmyna yriaeBoaoB. Kmaccudukanus yrieBoaoB. MoHo-, onuro- u mosmcaxapunabl. dusnyeckue cBOWCTBA U
HaX0XJIeHHE YIJIEBOJIOB B MPUPOJIe(HA MPUMeEpE TII0K03bI U PpyKTO3bl). JInHelHas 1 nukiIudyeckast popMBbI TITFOKO3bI

u ¢ppykrossl. [Tupanossl u pypanossl. @opmynsl Ouiiepa u Xeyopca. [lonsatue otayromepun Kak BUJIE H30MEPUH MEXKIY HUKINYECKON U
nuHeitHoH popmamu. OnTuyeckast U30MepHUs IIIOK03bl. XUMHUYECKUE CBOMCTBA IITIOKO3bI: OKUCIIEHUE XJIOPHOM MM OpOMHOM BOJION, OKUCIIEHHE
a30THOM KHCJIOTOM, BOCCTAaHOBJIEHUE B IIIECTUATOMHBIN CIIUPT, alUJIMPOBAHUE, AJKUIMPOBA- HHUE, N30MEpPU3AlINS, KAUECTBEHHbIE PEaKIUu Ha
[III0KO3Y (PKC-TIEpUMEHTANIbHBIE OKA3aTelbCTBA HAJIMYUS albJETHJHON M CHUPTOBBIX TPYII B TIIIOKO3€), CHUPTOBOE, MOJIOYHOKHUCIIOE,
MIPOMTMOHOBOKKCIIOE U MaCIsTHOKUCIIOe OposkeHue. | TMKO3UIHBIN THIIPOKCHI, ero crieruduyeckue cBoicTa. [lonarue o rimko3u- gax. [lonstue
O TJIIOKO3U/aX, UX HaxoxJeHuH B npupone. [lomyuenne riroko3sl. @pykTo3a Kak M30Mep IN0K03bl. Prbo3a n nezokcupubdosa. [Ipumenenue u
Onosornyeckas pojb yrieBoJoB. OKUCIEHHE YIIIeBOJIOB — MUCTOYHHUK SHEPIHH XKHUBBIX OPIaHU3MOB.

Hucaxapunpl. Caxapo3a Kak NpeJICTaBUTENb HEBOCCTAaHABIMBAIOIMX AucaxapusoB. CtpoeHue, (PU3NUYEeCKHe U XUMHUYECKUE CBOMCTBA
caxapo3bl. ManbTo03a, JaKTO3a U LeI00103a: UX CTpOeHHE, (pru3ndeckue U Xumuueckue cBoiicta. I'maponns nucaxapunos. [lomydenue caxapa
U3 caxapHOU cBeKIbl. [IpuMenenne caxapossbl.

[Tonucaxapuapl. Kpaxmai, rMKOreH M LHEJUII0I03a Kak Ouo-jorudeckue noaumepsl. Kpaxman kak cMech aMMII03bl U aMUJIONIEKTUHA, €T0
¢bu3nyeckue cBoiicTBa. XMMHUYECKHE CBOICTBAa Kpaxmala: TMIpPOJIN3, KaueCTBEHHAsl peakiys ¢ MOJOM U ee NpPUMEHEHHE Ul OOHapyKeHHs
Kpaxmalia B IPOJyKTaX MUTaHUs. I TMKOreH: 0COOEHHOCTH CTpOeHMs U cBOMCTB. Llemtono3a: ctpoeHne U gusnueckue cBoiicTBa. XUMUYECKUe
CBOMCTBA MLEJUIIOJIO3bI: TUAPOJU3, OOpa3zoBaHME CIOXHBIX 3¢upoB. I[IpumeHeHue kpaxmana W Ie/uIroi03bl. [IpakTHueckoe 3HadyeHUE
nosimcaxapuioB. IloHsTHE O TPOU3BOICTBE OyMaru.

Hyxneunnosbsie kucinotsl. Hyxneoszunel. Hyxieotuasl. HykinenHoBblE KHCIOTBI Kak IpHpOJHbIe monaumepbl. CocTaB M CTPOCHHE
HykinenHoBbIX kucioT (JJHK u PHK). I'maponu3 HykieMHOBBIX KUCIIOT. POJib HYKJIIEMHOBBIX KUCJIOT B >KM3HEICATEIBHOCTH OPraHU3MOB.
®ynkunu JJHK n PHK. Kommnemenraprocts. I'enetnueckuii kon. Mccnenosanue cocrasa JIHK denoBeka u ero npakTuieckoe 3Ha4YCHHE.

Amunokucnotel. CocTaB, CTPOEHHE M HOMEHKIATypa aMHUHOKHCIOT. ['OMOJOrMYecKuil psj MNpeneiabHbIX aMHHOKHUCIOT. M3omepus
IIpENENbHBIX aMUHOKUCIOT. OnTthueckas wusomepus. Pusznueckue CBONCTBA MPEAEIbHBIX aMUHOKHUCIOT. OCHOBHBIE aMHHOKHCIIOTBHI,
oOpasytomue Oenku. CrnocoObl MOJTY4YEHUS aMHMHOKUCIOT. AMMHOKHCIOTHI Kak aM(pOTepHble OpraHMYecKHe COEJIWHEHMs, paBHOBECUS B
pacTBOpax aMHMHOKHMCIOT. CBOWCTBA AaMMHOKHCIIOT: KHCIOTHBIE W OCHOBHBIE CBOWCTBA; M303JIEKTpUYECKas TOYKA; AJKWJIMPOBAHHE U
allMJIMPOBaHNE aMMHOTPYIIIbI; ATepU(PUKAINS; PeaKIUU ¢ a30TUCTOM KucinoTod. KayecTBeHHBbIE peaknMyd Ha aMHHOKHUCIOTBHI C THJIPOKCUIOM



menu (1), Huaruapunom, 2,4- nmuautpodropdeHzonom. Crenuduyeckine KaueCTBEHHbIC PEAKIMU HAa apOMAaTHYECKUE M T'€TCPOLMKINYCCKUC
AMUHOKHCIIOTBI ¢ KOHLIIEHTPUPOBAHHON a30THOM KMCIIOTOM, Ha nucTenH ¢ aueratoM ceuHua (II). [onsTre o nukinyeckux amMuaax — Jiakramax
U JUKeToNuIiepasuHax. buonorunueckoe 3HaueHne a-aMMHOKUCIOT. O0J1acTH IPUMEHEHUS! aMUHOKHCIIOT.

[lenTuapl, ux ctpoenue. [lentuaHas cBsi3b. AMUAHBIN XapakTep NeNTUAHOM cBA3U. CUHTE3 NenTUAOB. [ Maponu3 nenTuaos.

benku kxak npuponusie Ouonosmmepsl. CoctaB u crpoenue 6enkoB. [lepBuuHast cTpykTypa 0emkoB. XMMHUYECKHUE METOJIBI YCTAHOBJICHHUS
AMUHOKHCIIOTHOTO COCTaBa M MOCIeA0BaTeNbHOCTH. PEpMEHTAaTUBHBIM THIpoin3 OenkoB. Bropuunas crpykTypa O€nkoB: a-cnupaib, B-
CTpyKTypa. TpeTuuHas M YeTBEpTUYHAs CTPYKTypa OeskoB. [lucynb@uuHble MOCTUKM W HMOHHBIE U BaHJAEP-BaaJlbCOBBbI (TUIPO(OOHBIE)
B3aUMOJICHCTBUSL. XMMHUYECKHE CBOMCTBA OEIIKOB: TUJIPOJIN3, IEHATYpallMsl, KaueCTBEHHbIE (I[BETHBIE) peakinu Ha Oenku. [IpeBparenus 6enkoB
Uy Bopranusme. buonornueckue ¢pyHkuuu 0enkos. JJocTrkeHUs B U3y4eHUH CTPOCHUS U CHUHTE3a OEJIKOB.

JemoncTparmu. 1. PacTBOpUMOCTS yrieBo0B B BOJE U 3TaHoj€e. 2. OOpa3ibl aMUHOKHUCIIOT.

JIabopatopHubie onbIThl. 1. CBolicTBa IFOK03bI. 2. OmnpeneneHue Kpaxmaia BIpOoayKTax nutanus. 3. JKupel u ux cBoiictBa. 4. [[BeTHbIe
peakiuu 6enKoB.

2.3.6. BEICOKOMONIEKYISPHBIE COCIUHEHHS

OcCHOBHbBIE TIOHSTHS BHICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb nonuMepu3anuu. OCHOBHBIE
CHOCOOBI MOJy4EHHUS! BHICOKOMOJIEKYIISIPHBIX COEIMHEHUMN: peakiuu MoJIuMepu3alud U nogukoHaeHcanuu. Cononmmepuszanus. CTpoeHue u
CTPYKTypa MOJIUMEPOB. 3aBUCHUMOCTb CBOWCTB MOJMMEPOB OT CTpoeHusi Mousiekyn. Kiaccudukamus moimmepoB: IlacTMacchl (TUIACTHKH),
amacToMepbl (Kaydykd), BOJIOKHA, KOMIO3UThI. COBpEMEHHBIC IUTACTMACChl (IJIACTUKH) (TOJMMATHIICH, TOJUIIPONUJICH, MOJIUCTHPOI,
MOJIMBUHUJIXIIOpH I, (DTOPOIIACT, TOJUATHUIICHTepedTanarT, akpuia-OyTaaueH-CTHPOIbHBIN TUIACTHK, TMOJUKapOOHaThl). TepMoIiacTUYHBIC U
TepMOpeakTuBHbIe TNoJuMepbl. DeHondopmanbaeruanbie cMoibl. KoMmmosuTHeie marepuainbl. [lepcrekTuBbl HCMOJIB30BAHUSA KOMITIO3UTHBIX
MaTepuanoB. YriemiacTuku. Bonokna, ux knaccudukaius. [Ipupoassie u xumudeckue BoJOKHA. VICKyCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA.
[TonsiTe o BUCKO3€ U aneTaTHOM BosiokHe. [lonmadupHbie unolnaMuHbe BOJIOKHA, UX CTpOeHHUE, cBoicTBa. [IpakTuueckoe MCIosib30BaHKE
BOJIOKOH. Jjyactomepbl. [IpupomHbii M CcHHTeTHYECKMH Kaydyk. Pesmna um 300HUT. [IpuMenenue mnonumepoB. CHHTETHYECKHE IUJICHKU.
Memb6panbl. HoBbie TeXHOIOTHH J1albHEHIIIEro COBEPIIICHCTBOBAHUS MOJUMEPHBIX MaTEPHUAJIOB.

Hemonctparmu. 1. OOpa3ubl  1actukoB. 2. Koumekuwst BOJIOKOH. 3.

ITonukoHAEHCAIIMS STUIICHTTUKOJIS C Tepe(I)TaneBoﬁ KUCIIOTOH.
Ha6opaTopHHe onbITEl. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHCJIOT U menoqeﬁ.

2.4. Xumus v KU3Hb

2.4.1. Xumnueckas TexHoa0rus(XuMus B IPOMBIIIIEHHOCTH)

OcHOBHBIE TPUHIIUIIEI XUMUYECKON TeXHOIOTHH. O0IIHe TPEICTaBICHHS O IPOMBIIUICHHBIX CIOCO0aX MOTYYSHHS] XUMUYECKIX BEIIECTB.

[Tpou3BOJICTBO CEpPHOM KHUCIOTHI KOHTAaKTHBIM crocoboM. XumusM mporecca. CpIpbe Ui TPOU3BOACTBA CEPHOWM KHUCIOTHI.
Texnosornueckas cxema Impoiiecca, MpoIlecchl U anmaparbl. MeXxaHn3M KaTalTuTHYeCKOTro AeicTBHs okcuaa BaHaaus (V).

[IpousBoacTBo ammuaka. XuMu3M mpoiiecca. OnpezesieHne ONTUMAIbHBIX YCIOBUM MpoBeaeHUsl peakuuu. [IpuHIun qupKyaIsuuu U ero
peanu3anus B TEXHOJOTUYECKOM CXEMe.



Meramnyprus. Yepnast meramnyprus. IlpomsBoactBo uyryna. JlomeHHbI mpouecc (CbIpb€, YCTPONCTBO JOMEHHOW NE€YH, XUMHU3M
npouecca). [Ipon3BoacTBO cTayiv B MapTeHOBCKOM neuyu. [Ipon3BoCcTBO cTayiv B KUCIOPOJAHOM KOHBEpPTEpE U B AleKkTponedax. [Ipsamoit meron
IIOJIy4EeHHMS Kele3a u3 pyasl. L{BeTHas meTauryprusi.

Oprannveckuii cunre3. IlpomblmneHHas opranudeckas xumus. OCHOBHOM M TOHKMM opraHumdeckuii cunre3. Haubonee
KpPYITHOTOHHA)KHBIE MTPOU3BOJICTBA OpraHUYecKuXx coenuHeHui. [IpousBoacTtBo mertanona. [lomyyeHue ykcycHOM KUCIOTHI M (hopMaibAeruaa
n3 meranona. [lomyuenue anerara nemtrosno3bl. Celpbeasiss OpraHMYECKON MpoMbIIUIEHHOCTH. [IpobiieMa 0TX0/10B ¥ MOOOYHBIX MPOIYKTOB.
CuHTE3Bl HA OCHOBE CHHTE3- rasa.

2.4.2. Xumus u sxonorus

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl W €ro MOCIEACTBHSA. DKOJIOTHSA U MpoOiieMa OXpaHbl OKPYXKAIOIIEH cpefpl. «3eaeHas
XUMHS.

Hemonctparmu. 1. Ceipbe 1 TMPOW3BOACTBA CEPHON KUCIOTHL 2. Moaens kurmsmiero cios. 3. XKenesnas pyma. 4. OOpasiisl CIJIaBOB
xKenesa.

2.4.3. Xumus u SHepreTHKa

[IpuponHbIle UCTOYHUKH YTIIEBOIOPOJOB. [IpupoaHblii M OMYTHBIN HEDTAHON Ta3bl, UX COCTAaB M HCMOJb30BaHHe. HedTh kak cmech
yrieBoioposioB. CocraB HepTr U ee mepepadoTka. [lepBuunas u BropuuHas nepepadotka Hedru. Ileperonka HedTu. Kpexkunr. Pudopmunr.
Hedrenponykrsl. OkranoBoe uucio OceH3zuHa. OxXxpaHa OKpYXKalolieh cpeasl Mpu HeTenepepadoTKe W TPaAaHCIOPTUPOBKE HE(TENPOTYKTOB.
Kamennsiit yrons. KokcoBanue yris. ['azubukamus yriss. DKoJI0THYecKHe TMPOOIEMbl, BO3HUKAIOIINE MPU WCIIOJIH30BAHUU YISl B KaueCTBE
TOIUTMBA. ANbTEpHATUBHBIC HCTOYHUKU YHEPTUHU.

2.4.4. Xumus u 310poBbe

Xumusa numy. Kupbl, Oelku, yriieBoJbl, BATaMUHBI, (hepMeHThl. PanmonansHoe nurtanue. [TumeBbie noOaBku. IlumeBbie no0aBku, MX
KJaccuguKanus. 3arnpelieHHble U pa3pelleHHble MuieBble 100aBku. OCHOBHI MUIIEBOI XUMUHU.

Xumusa B meaunune. [lonstue o dapmaneBTuueckoit xumuu u (apmakosioruu. Paspaborka nekapcTB. JlekapcTBeHHbIE CpeNCTBa, UX
knaccudukanus. [IpotuBoMukpoOHbIe cpefcTBa (cylb(aHUTAMUAHBIE TpernapaTbl U AHTUOMOTUKU). AHANBIeTUKU (ACHUpPUH, aHaJbIUH,
napaieraMmosl, HapKOTUYECKUE aHAIBbIeTHKH). AHTUTUCTAMHUHHBIE Tpernaparbl. Bsokymiue cpeactBa. [OopMOHBI M TOpMOHaIbHBIE TpeNaparkl.
[IpoGnemsbl, cBsi3aHHBIE C TPUMEHEHHUEM JIEKAPCTBEHHBIX IMpernapaToB. BpeaHbie MpUBBIUKY U (HaKTOPBI, pa3pyllaolue 310poBbe (M30bITOUHOE
MOTpeOICHUEKUPHOH UL, KypeHHE, YIIOTPEOIeHNEe aIKOT0JIs, HApKOMAaHU).

2.4.5. Xumus B nOBCeTHEBHON KU3HU

Kocmernueckue u napdroMepHbie cpescTBa.
bertoBas xumus. [loHATHE O TOBEPXHOCTHO-aKTUBHBIX BelllecTBax. Moromue U yucTsmue cpeacrsa. Oroenuparomue cpeacrsa. [Ipasuna
6e30macHOi paboTHI C €KUMH, TOPIOUUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM XUMUH.

ITurMeHTHI U KpacCKHu. HpI/IHI_[I/IHLI OKpalllnBaHHUA TKaHEeH.



2.4.6. Xumus B CTpOMTENBCTBE
I'umic. U3Bects. Llement, 6eton. Kiten. [Ton6op onTUMaNbHBIX CTPOUTENFHBIX MATEPHUAIOB B MPAKTHYECKON AEATEIHHOCTH YEIOBEKa.

2.4.7. Xumus B CENbCKOM XO35HCTBE
MunepanbHble M opranumdeckue ynoopenus. CpeacrBa 3allUThl pPAaCTEHUM.
[TecTuiabl: THCEKTULUIBL, TepOULIMIBI U QYHT UMb, PenenieHTsl.

2.4.8. Heopranuueckue MaTepuabl
Crekno, ero Buabl. CUIMKAaTHAs TPOMBINLUIEHHOCT. TpaJMIMOHHBIE U COBPEMEHHBIE KEpPAMHMYECKHEe Marepuaibl. CBEpPXIPOBOIAIIAs
kepamuka. IIoHATHE 0 KepMeTax, MaTepHasIax ¢ BHICOKOM TBEPIOCTBIO.

2.4.9. Xumus B cOBpeMeHHOI HayKe

OcoOenHoctu coBpeMeHHOM Hayku. [Ipodeccus xumuxka.

MeTtoposorusi HAy4YHOTO HCCheAoBaHUA. MeToapl HaydHOTO To3HaHUs B XUMUU. CyOBeKT M 00BEKT HaydHOro mo3Hanwus. [locraHoBka
npo6sembl. Coop nHPopMarmuy HakorieHne (pakToB. ['UIoTe3a U ee FIKCIIepuMEeHTalIbHAs MMPoBEpKa. TeopeTnyeckoe 0ObSICHEHUE TIOTyYEHHBIX
pesynbTaToB. UHAYKINS U ASAYKIHS. DKCIEpUMEHTAIbHAs TPOBEpKa MOTYICHHBIX TEOPETUUYECKUX BBIBOJIOB C IIEJBI0 PACIIPOCTPAaHEHUS X Ha
0osee MUPOKUN KPYr O0OBEKTOB. XMUMHUECKUN aHAlIW3, CUHTE3, MOJEIMPOBAHNE XMMUYECKUX MPOLIECCOB U SBJICHHUM KaK METOJa Hay4yHOTO
no3HaHus. HaHOCTpyKTypBblI.

BBenenue B mpoekTHyI0 AeareiabHOCTh. [IpoexT. Tumbl u BHUIBI MPOEKTOB, 3Talbl peanu3auuu MpoekTa. OCOOEHHOCTH pa3pabOTKH
MPOEKTOB (TMOCTAaHOBKA IIEJICH, MOAOOP METOIUK, paboTa ¢ TUTEPATYPHBIMU UCTOYHHKAMH, 0(OPMIICHHE U 3aIlIUTa MPOEKTA).

Wctounuku xumuyeckor nHpopmanuu. [lonck xumuueckoil nHGOpMAIMKU O Ha3BaHUAM, UICHTH(QUKATOPAM, CTPYKTYPHBIM (OopMyIiam.
Pabota ¢ 0azaMu TaHHEBIX.

CoBpemeHHbIE (PU3UKO-XMMHUYECKHE METO/Ibl YCTAHOBIICHUS! COCTaBa U CTPYKTYPHI BEILIECTB.

Hemonctparmu. 1. I[Tumessie kpacurenu. 2. Kpamenue tkanei. 3. OrOenuBanue Tkane. 4. KoyuleKius CpeacTB 3aluThl pacTeHUN. 5.
Kepamuueckue marepuansl. 6. LiBetnsle crekia. 7. [Ipumepsl paboThl ¢ XUMUYECKUMH 0a3aMu JaHHBIX.

JIaGoparopubie ombIThl. 1. 3HAaKOMCTBO C MowmUMHU cpeactBamu. 2. Kien. 3.
3HaKOMCTBO C MUHEPAJIbHBIMU YIOOPEHUSMU U U3YUEHHUE UX CBOWCTB.

2.5. Twumbl pacyeTHBIX 337124

1. HaxoxnaeHue MOJ'ICKy.]'IHpHOfI q)OpMy.]'IBI yrjieBo4gopoJa 1o €ro rjIOoTHOCTH U MacCOBOM J0J1e 9JICMCHTOB, BXOJAIIMUX B €TI0 COCTaB UJIH I10
MMpOAYKTaM CropaHmusl.

2. PacdeTsl MaccoBoM goIu (MaCCLI) XUMHUYCCKOIro COCAMHCHUSA B CMCCH.
3. PacdeTsl maccel (06’beMa, KOJIMYECTBA BeH.[eCTBa) NPOAYKTOB pCaKIIur, €CJIN OAHO U3 BCIICCTB JdHO B MU30BITKE (I/IMGGT HpI/IMCCI/I).
4. PacueTsl MaccoBOM Ui 00BEMHOM J0JIK BbIXOJa NPOAYKTA PCAKIIMU OT TCOPCTUICCKHU BO3MOIKHOTO.



5.

Pacuets! TemoBoro 3¢ dexra peakuuu.

6.  PacueTsl 0OBbEMHBIX OTHONIEHUH Ia30B IIPU XMMHUYECKUX PEAKIIUSIX.

7. Pacuersl Macchl (00beMa, KOJMYECTBA BEIIECTBA) IPOJYKTAa pEAKIUM, €CIM OJHO M3 BEIIECTB JAHO B BHJE PAcTBOpA
OIIPEAEICHHON

8. MaccoBoil  0JIEHpacTBOPEHHOIO BEIIECTBA.

9.  PacueTsl JHEprUM aKTUBALMU U KOHCTAHTBI CKOPOCTH PEAKIMH TI0 SKCIIEPUMEHTAIBHBIM JAHHBIM.

10. Pacyer KOHCTaHTBI paBHOBECHS MO0 PABHOBECHBIM KOHIIEHTPAIMAM BELIECTB.

11. Pacyer paBHOBECHBIX KOHLIEHTPALMI BEMIECTB, €CJIM M3BECTHBI MCXOIHBIEKOHIIEHTPAIMH BEIECTB U KOHCTAHTa PABHOBECHS.

12. Pacuer pH pacTBOpa CHIBEHON KHCIOTHI M CHJILHOTO OCHOBaHMS, €CJIMM3BECTHA UX KOHIEHTDPAIMS.

13. Pacuer pH pactBopa cnaGoil KHCIOTHI M CIa00Tr0 OCHOBAHHS, €CIMH3BECTHA MX KOHLIEHTPALHs U KOHCTAHTA IUCCOLMALIHH.

14. Pacuer pacTBOPHMOCTH COJIH, €CJIM U3BECTHA BennuuHa ee I1P.

15. Pacuersl ¢ HCIIONB30BaHUEM 3aKOHOB DJIEKTPOJIN3A.

2.6. TeMmbl NPaKTHYECKUX PabOT

1. CKOpOCTh XUMUYECKHUX PEAKIMiA. XMMHUUYECKOE PaBHOBECHE.

2.  DKCIepHMMEHTalbHOE PelIeHHe 3a1au o TeMe « anoreHsn.

3. DKcHepUMEHTaIbHOE PElIEHHE 3a/1a4 110 TeMe «XaIbKOTEHBD».

4. TlonyyeHne aMMMaKa U U3y4EHHE €TO CBOMCTB.

S5.  DKCIEPHMEHTAILHOE PELICHUE 3a1a4 10 TeME «DIEMEHTBI IIOArPYIIBIA30Ta.

6. DkcnepuMeHTalIbHOE pelmieHue  3amad4 10 TeMe «MeTamibl  TJIABHBIXIIOATPYIIDY.

7.  TlonydeHue MEJHOTO KyIIOpOCa.

8.  DxkcnepuMmeHTanbHOE peElleHHE 3a1ad 1o TeMe «MeTaibl 1060YHBIXIOArPYIID.

9. Tlonyuenue comu Mopa.

10. Hsrorosnenue Mozeseii MOJEKyI OpraHUYECKUX BELIECTB.

11. Tlonyuenue STHIEHA ¥ U3yYEHHE ETO CBOMCTB.

12. Tlomyuenue GpomsTaHa.

13. Tlonyuenwue anerToHa.

14. Tlonyuenue ykCyCHON KHCIOTHI.

15. Cunres sTunanerara.



0.

I'mpponus xpaxmaia.

Nnertudukarus OpraHnYecKuX BEIIECTB.
Pacno3naBanue miacTMacc.

Pacno3naBaHue BOJIOKOH.

Kpamenne tkanei.

TeMbl JOTIOTHUTENIHHEIX OILITOB H CHHTE30B

OHpCILCJ’ICHI/IG KauC€CTBCHHOI'O COCTaBa OPraHM4YC€CKOro BCIICCTBA.

[Tony4yenue meTana, U3ydeHUE €ro CBOWCTB.
[Tomy4yeHune ameTuieHa 1 OTBITHI C HUM.
[Tomy4yenune 3THIIeHa 1 COOMpPAHUE €TO B Ta30METP.
Cunte3 nuOpomdTaHa.

CBolicTBa cKUUAAPA.

Bo3sronka nadranuna.

O6pazoBanue noaodopma.

[Tonydyenue akposeunHa.

[Tonydyenune nzoamumnanerara.

CuHTe3 KpacuTels aHWJIMHOBOTO IOJy0oro.
Cepebpenue.

Kpucrannu3zanus u3 nepechiieHHoro pacTBopa.
[Tonyuenue manaxura.

[ToyueHue xene3Horo Kyrnopoca.

[TosmyueHue ropbKoM COJIH.

[Tonmyuenue Opoma u GPOMHOMN BOJBI.
[Tomyuenue XJ10pOBOIOPOAA U COISTHON KUCITOTHI.
[Monyuenue mupodoproro xemnesa (11).
[Tonmy4yenue ruapoxcuaa sxenesa (I1).

CuHTe3 ruipokapOOHaTa HATPUS.

CuHTe3 aTroMOKalIMeBhIX KBACIIOB.

Cuntes xmopuaa meau (11).



24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

AmnoMoTrepMmus.

B3aumoseiicTBre amoMUHES C OPOMOM.
['openue yris u cepbl B paciiaBIEHHON CEIUTPE
BoccraHoBIiieHME CBUHIIA MarHUEM.

O30H B npodupke.

[IpuroroBneHne KpaxMaJlbHOTO KJIEHCTEPA U MOIKpaXMaJIbHOM Oymaru.

[TonyueHue «KynopocHOro Maciay.

OO6yrnuBaHue caxapa CepHOM KUCIOTOH.

Peakuusi, koTopoii Gosiee MsATH THICSY JIET.

«JIucuit XBOCT» U3 MJIMHAPA.

«Heopranunyeckunii cam.

XpycTias 0J0BsSHHAS MAJI0YKA.

CmnaB Byna.

Benbimka cmecu nepMaHranata Kajius ¢ TJIMLEPUHOM.
CBHHIIOBBIN 1IEMEHT.

Benblka cmecu nepMaHrasara Kainus U alrOMUAHUSL.
«Bynkany.

XUMUYECKUHN CepIICHTapHil.

TauHcTBEHHAs! HA/ANKC.

['paBupoBKa o meau



VYyebHo-MeToquueckoe odecneyeHrne 00pa3oBaTeIbHON JeATEIbHOCTH

Y4eOHO-MeTOANYeCKUH KOMIUIEKT. J[aHHBIH y4eOHO- METONMYECKWH KOMIUIGKT Ui HM3ydeHHs y4eOHOro mpeaMera «XUMHsS» Ha
YIIIyOJICHHOM YpOBHE CPEAHEro o0IIero o0pa3oBaHus BKIIOYACT CIEAYIOMINE U3IaHNUS:

1.  Xumwusa. Yriy6nenssiii ypoBens. 10 kinacc. YueGHHK ¢ 3JIeKTPOHHBIM mpuioxkenueM (astopel B. B. Epemun, H. E. Kyssmenko, B.
WN. Tepenun, A. A. [Ipo3nos, B. B. JIynun).

2. Xumus. YrayOneHHbIH ypoBeHb. 11 Kinacc. Y4eOHHK C IEKTPOHHBIM mpuioxkenueM (aTopsl B. B. Epemun, H. E. Kyspmenko, A.
A. Jlpo3nos, B. B.Jlynun).

3.  Pabouyas mporpamma ydeGHOro mpeaMera «XUMUs» Ha yriayOIeHHOM ypOBHE CpeHero oomero oopasosanus k YMK mo xumuu B.
B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna, A. A. Jlpo3nosa, B. B. Jlynuna u meroauueckuepekoMeHIalluy 10 €€ COCTAaBICHHUIO (aBTOPbI
B. B. Epemun, A. A. lpo3nos, W. B. Epemuna, 3. 0. Kepumos).

4.  Meroanueckoe nocobue k yuebnuky B. B. Epemuna, H. E. Kysbmenxko, B. U. Tepennna, A. A. [Ipo3nosa, B. B. Jlyauna «Xumus.
VYrinyonennsiit ypoBeHb. 10 xmace» (aBtopsl B.B. Epemun, B. 1. Maxonuna, O. }0. Cumonosa, 1. B. Epemuna, A. A. po3znos, 3. IO.
Kepumos).

5.  Meromnueckoe nmocodue x yueOnuky B. B. Epemuna, H. E. Kyssmenko, A. A. Jlposnosa, B. B. Jlyunna «Xumus. YriayOneHHbIH
ypoBeHb. 11 kmace» (aBropsr B. B. Epemun, H. B. Bonkosa, H. B. ®upcrosa, . B. Epemuna, A. A. [lpo3nos, 3. FO. Kepumos).






	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	2. Содержание учебного предмета «Химия» на углубленном уровне в 10- 11 классе

