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[MOACHUTEJIbHAA 3AITMCKA

[Tporpamma 061me00pazoBaTeIbHON YUSOHON TUCIIMILIHHBI « X UMUS TIPETHA3HAYCHA JUISI
m3ydenus xumur B ['BIIOY PX UTTuC, peanusyrwomux o0pa3oBaTeNbHYI IpOrpammy
cpeaHero oOmero oOpa3oBaHUsT B MpeleliaXx OCBOCHHS OCHOBHOH IPO(heCCHOHATBLHOU
obpazoBarenbHoi mporpamMmbl CITO (OIIOIT CITO) Ha 6a3e ocHOBHOTO 0011IeT0 00pa30BaHMs
MIPH TIOJIrOTOBKE KBATH(PHUIIMPOBAHHBIX PA0OUYUX, CITYKAIIUX.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpenHero odIiero oopa3oBaHus,
MPEIbSBISEMBIX K CTPYKTYPE, COICPIKaHUIO M PE3yJIbTaTaM OCBOCHHS y4eOHOM JUCIUTUINHEI
«XUMHS», B COOTBETCTBUU C PexoMeHAanusMu O OpTaHW3aIlH IOJy4eHUS CPEIHETO
o01m1ero o0pa3oBaHus B Ipeieiax 0CBOCHUs 00pa30oBaTeIbHBIX MTPOrPaMM CPETHETO Tpodec-
CHOHAQJILHOTO 00pa3oBaHMs HAa 0a3e OCHOBHOTO 00IIEro o0pa3oBaHUs C yU4eTOM TpeOOBaHUI
(benepanbHBIX TOCYIapPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB U MOJIy4aeMou mpodeccuu
(muceMo JlenapramMeHTa rocyJapCTBEHHOM MOJTUTHUKH B cepe MOATOTOBKH pab0YHX KaJIpoB U
JITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue mporpaMmmbl « XHMHUsT» HAIIPABICHO HA JOCTIKEHUE CIICYIONIUX TIeIIeH:

+ (opmupoBanue y 00y4aromuxcsi yMEHHS OIICHUBATh 3HAYUMOCTh XHMHUYECKOTO 3HAHUS
JUISL KQKI0TO YEJIOBEKa,

+ (opmupoBaHue y 00yJArOMIMXCS [ETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHHBI MUpPA; YMEHUS OOBSCHATH
OOBEKTHI U TMPOILIECCHl OKPYXAIOMIeH AeHMCTBUTEIbHOCTH: MPUPOIHOM, COLUATBHOM,
KYJIbTYPHON, TEXHUYECKOU CPEJIbl, — UCIOJB3YS AJI1 ’TOT0 XMMUYECKHUE 3HAHUS,

* pa3BUTHE Yy OOY4YAIOIIMXCS YMEHHMH pa3nuyarh (PakThl M OLIEHKH, CPAaBHUBAThH OIle-
HOYHBIC BBIBOJIbI, BHUICTh WX CBS3b C KPHUTECPUSMU OLICHOK M CBSI3b KPUTEPHEB C
OTpeeNIEHHON CUCTEMOM LIeHHOCTE!, (POPMYITUPOBATh U 00OCHOBBIBATH COOCTBEHHYIO
TTO3UITHIO;

+ mpuoOpeTeHne OO0yJYaIOIMUMUCS OIBITa Pa3HOOOPA3HON NEATEIBHOCTH, MO3HAHUS H
CaMOTIO3HAHUA;, KJIIOYEBBIX HABBIKOB, HMEIONIMX YHHBEPCAIBHOE 3HAYCHHUE IS
Pa3IMYHBIX BUIOB JCSITEILHOCTH (HABBIKOB PEIICHUS MPOOJIEM, TPUHATHUS PEIICHUH,
MOMCKA, aHalIu3a U 00pabOTKU MHPOpPMAIMK, KOMMYHUKATUBHBIX HaBBIKOB, HaBBIKOB
W3MEPEHHUH, COTPYAHUYECTBa, OE€30MacHOTO OOpalieHusi ¢ BeHeCTBaMU B
MTOBCETHEBHOM KU3HH).

B mporpamMmy BKIIIOUEHO cojepikKaHHe, HampaBlIeHHOE Ha (JOPMHUPOBAHHE Y CTY/IEHTOB
KOMIIETEeHIINH, He0OXoauMBIX 17151 KadecTBeHHOTr0 ocBoeHus OITOII CITIO Ha 6a3e 0CHOBHOTO
obmero o00pa3oBaHUS C TIONYUYEHHEM CpPEAHEr0o OOILIero oO0pa3oBaHUs; MPOrPaMMBI
MOJITOTOBKH KBATH(DUIIMPOBAHHBIX pabounx, ciysxkamux, (ITTTKPC).



OBILA ST XAPAKTEPUCTUKA YUEBHOM JTUCHUTUIMHBI «XUMHU STy

X¥MHS — 3TO HayKa O BEUIECTBAX, UX COCTABE U CTPOEHUH, CBOMCTBAX U MIPEBPALICHU X,
3HAYEHUU XMMUYECKUX BELIECTB, MaTEPHAJIOB U MPOLIECCOB B MPAKTHUUECKOMN IEATEIbHOCTU
YelioBeKa.

Copnepxanue 001eo0pa3oBaTebHON y4eOHONH TUCHUILIMHBI «XUMUS» HaNpaBlIeHO Ha
yCBOCHHE OOYYaIOIIUMUCS OCHOBHBIX IOHSTHI, 3aKOHOB M TEOPUI XUMHH; OBJaJICHUE
YMEHHUSAMH HaO0/IaTh XUMHYECKHE SBJICHMS, MPOBOAUTH XUMHUYECKHI HKCIIEPUMEHT,
MIPOU3BOJIUTH PAcUeThl HA OCHOBE XMMHUECKUX (DOPMYII BEIIECTB U YPaBHEHUI XUMUYECKUX
peaKuuid.

B nporiecce n3ydeHus XUMHUA y 00YJarOIUXcsl pa3BUBAIOTCS MO3HABATEIbHbBIE HHTEPECHI
U HHTEIJICKTYaJIbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSTEIBHOM IPHOOpPETEHUs
3HaHUI 10 XUMHUH B COOTBETCTBUU C BO3HHUKAIOIIMMH >KM3HEHHBIMHU MPOOJIEMaMH, BOCIIH-
ThIBAaeTCsI OEpEeKHOE OTHOIIECHUS K MPHUPOJE, NOHUMAaHKUE 3I0pPOBOrO 00pas3a >KU3HHU, HEOO-
XOJUMOCTHU MPEAYNPEKACHUS SBICHUIN, HAHOCALIUX BPE] 310POBBI0 U OKPYXKAIOIIEH cpere.
OHu 0CBanBaIOT MIPUEMBI TPAMOTHOTO0, 0€30IaCHOT'0 UCTIOJIB30BAaHUS XUMUYECKUX BEILIECTB U
MaTepUasoB, IPUMEHIEMBIX B ObITY, CETbCKOM XO0341CTBE U Ha MPOU3BOJICTBE.

[Tpu cTpyKTYpHpOBaHUH COEpkKaHUS 00IIe00pa3oBaTeIbHON YUeOHONU TUCIIUILINHBL [
npodeccnoHanbHBIX 00pa30BaTENbHBIX OPraHU3AlMMA, PpeaATU3yIIUX 00pa30BaTEIbHYIO
mporpaMMy cpeaHero oomiero odpaszoBanus B npeaenax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOTO 00I11er0 00pa3oBaHusl, YYUTHIBAJIach OOBEKTHBHAS PealbHOCTh — HEOOJBIION
00bEM YacoB, OTITYIICHHBIX HAa U3YYE€HUE XUMHUHU M CTPEMIICHIE MaKCHUMAJIBHO COOTBETCTBO-
BaTh WJESIM pa3BHBamOIEro oOydeHus. [1o3ToMy TeopeTHuecKHue BOMPOCH MaKCHMAaIbHO
CMEIICHbl K Hayally W3y4YeHHs AWCIUILUIMHBI, C TEM YTOOBI MOCIEeNyIOIUi (haKTHIeCKui
MaTepuaj paccCMaTpUBAJICS HA OCHOBE M3YYEHHBIX TEOPUH.

Peanu3zanus 1eayKTUBHOTO MO/IX0/1a K U3YUYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX ONepaluil MbIIUICHUS, KaK aHaJU3 U CUHTE3, 000OIIeHHE U KOHKpETH3alus,
CpaBHEHUE U aHAJIOTHs, CUCTEMAaTU3alus U KIacCH(pUKaus U JIp.

N3zyuenne xumuu B I'BIIOY PX UTTuC, peanusyromux o0pazoBaTeabHyl IPOrpaMMmy
cpenHero obmero obpazoBanusi B mpenenax ocsoenus OIIOIT CIIO na 6a3e OCHOBHOTO
ob1ero o0Opa3oBaHus, IMEET CBOU OCOOEHHOCTU B 3aBHCHUMOCTH OT €CTECTBEHHOHAYYHOTO
npo¢uis npodeccuoHaIbHOr0 00pa3oBaHusA. DTO BBIPAXXKAETCSl B COJEpPKAHUU OOyUYCHMS,
KOJINYECTBE YacOB, BBIACISAEMBIX HAa HM3Y4YE€HHE OTAEIbHBIX TEM HPOTrpaMMbl, INIyOWHE HX
OCBOEHHUSl OOydaloIuMMucs, OOBeME M XapakTepe MpaKTUYeCKUX 3aHsITHH, BHJAX
BHEAyJIUTOPHON CaMOCTOATEIbHONU pabOThI CTYJAEHTOB.

[Tpu ocBoennn npodeccuit CI1O ecrecTBeHHO-Hay4dHOTO MpOoduiisa npodhecCuoOHaAITBHOTO
oOpazoBanus xumus u3ydaercs Ha 6azoBoM ypoBHe PI'OC cpennero obiero oOpazoBaHusl,
nipu ocBoeHuu npodeccuit CI1O mpodeccnonanbHoro o6pa3oBaHust XuMus u3ydaercs 0oiee
YIIIyOJICHHO Kak poruibHast ydeOHasi TUCIUTIUIMHA.

B conmepxanuu y4eOHOW NUCIMIIMHBI Ui €CTECTBEHHO-HAYYHOTo Mpoduis mnpodec-
CHOHAJIbHO 3HAaYMMbIi KOMIIOHEHT HE BBIIEJIECH, TaK KaK BCE €ro COJIEP)KAHUE SIBISAETCS
poUILHO OPUEHTUPOBAHHBIM M HOCUT MPO(ECCHOHATBHO 3HAUUMBIN XapaKTep.

B npouecce n3ydueHnss XuMun TEOPETUUECKUE CBEACHMS IONIOIHAIOTCS JEMOHCTPALUAMH,
71a00paTOPHBIMH ONBITAMHM U MPAKTUYECKUMHU 3aHATHAMH. 3HAYUTEIHHOE MECTO OTBOAMTCS
XUMHUYECKOMY KCTIepUMEHTY. OH OTKPHIBAET BO3MOXHOCTH ()OPMHUPOBATH y 00YUAIOIIUX CSI
CHelHalbHble TpeAMETHbIE YMEHHUs: padoTaTh C BELIECTBAMH, BBIMOJHATH IPOCTHIE
XUMHUYECKHUE OIBITHI, YYUTh 0O€30MacHOMY M 3KOJIOTMYECKH TPaMOTHOMY OOpalleHHI0 C
BelIeCTBaMH, MaTepUaIaMH U MpolieccaMu B ObITY U Ha MPOU3BOJICTBE.

Jlnst opraHmu3any BHEAYAUTOPHON CaMOCTOSITEIFHOM pabOTHI CTYACHTOB, OBJIa/ICBAIOIITUX
npodeccusimu CIIO ecrecTBeHHO-HAy4yHOTO Mpoduiiel npodeccuoHaIbHOTO 00pa30BaHus,
MIpeiCTaBJIeH IPUMEPHBII NepedeHpb pedepaToB (JOKIAI0B), HHANBUAYAIbHBIX IPOEKTOB.

B npouecce n3yueHus XuMum BaxxHO (OPMHPOBATH HH(OPMAIIMOHHYIO KOMIIETEHTHOCTb
oOyuaromuxcs. [losToMy mpu opraHu3alué CaMOCTOSTEIBHOM pabOThl HEOOXOIUMO aK-
LEHTUPOBAaTh BHUMaHHE OOYYAOLIMXCS HA MOMCKE MH(POPMALMU B CPEACTBAX MaccMenua,
WutepHere, yueOHOM M CHENHMAIBHOM JIUTEPAType C COOTBETCTBYIOIIMM O(GOPMIICHHEM U
IIPEICTAaBICHUEM PE3YJIbTATOB.

N3yuenne oOmieobpa3zoBaTenbHOl y4eOHON NUCHUILIMHBI «XUMHS» 3aBEpLIaeTCs MOA-
BEJICHMEM UTOTroB B (hopMe dK3aMeHa B paMKax MPOMEXYTOUHOM aTTecTaluu CTYJEHTOB B
nporiecce ocBoenus OITOIT CITO ¢ monmyueHuem cpeaunero odmiero oopasosanus (ITITKPC).



MECTO YUYEBHOM JUCHUIUIMHBI B VYUEEHOM IJIAHE

Y4yeOHas MUCHUTUIMHA «XUMUS» SBISETCS YI€OHBIM IPEIMETOM IO BBIOOpPY U3 00s13a-
TenpHON mpeameTHol oOiactu «EctectBenHbie Hayku»y PI'OC cpeanero obimiero oopaszo-
BaHUA.

B I'bIIOY PX UTTuC, peanusyomux 00pa3oBaTelbHYI0 MPOrpaMMy CPEIHEro 0O0IIero
obpazoBanus B npenaenax ocsoeHus:t OIIOIT CITO na 6a3e ocHOBHOTr0 0011ero oOpa3oBaHusl,
yuyeOHasi AUCHMIUIMHA «XHUMHUS» H3ydaeTcs B 001eo0pa3oBaTebHOM IUKIE Y4eOHOro
OIIOII CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMS C MOJYyYEHHEM CPEAHETo OOIIero
obpazosanus (ITTIKP).

B yueoOnbix mianax IIIIKPC mecto yueOHONM aucUUIUIMHBI «XHMHSD» — B COCTaBe
00111e00pa30BaTENbHBIX YUYE€OHBIX TUCIHILIMH 1O BEIOOPY, (POPMHUPYEMBIX U3 00s3aTEIbHbBIX
npenMeTHbix obmacteir ®I'OC cpemnero obOmero oOpazoBanus, i mnpodeccuit CITO
€CTECTBEHHO — HAy4yHOro Mpoduiis npodhecCHOHaILHOTr0 00pa30BaHusl.

PE3VYJIbTATHI OCBOEHU S YUEBHOM JIUCLIUITIJIMHBI

OcBocHHE conepKaHUsS y4eOHOW AMCIMILIUHBI «XHUMUS», 00CCIIEUYNBACT JTOCTHIKECHUE
CTYACHTaMH CJIEAYIOIIUX PE3YJIbTATOB:

* JIMYHOCTHBIX:

- YYBCTBO IOPJOCTU M YBa)KEHUS K UCTOPUM U JIOCTHIKEHUSM OTEUECTBEHHON XUMU-
YEeCKOM HAayKH; XUMHUYECKH I'PaMOTHOE MOBEJCHHE B MPO(PECCHOHATBHON JesATEIb-
HOCTH U B OBITY NpH OOpaleHNH C XMMUYECKHMMHU BEIECTBAMHU, MaTepUallaMU U
poleccaMy;

- TOTOBHOCTh K INPOJIOJDKEHUIO OOpa30BaHUS U IOBBIIMICHUS KBATU(PHUKALMU B U3-
OpaHHOM NpOoEeCCHOHATBHON AESITEeNbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XU-
MHUYECKUX KOMIETEHIHH B 3TOM;

- YMEHHE HCHOJb30BaTh JOCTH)KEHUS COBPEMEHHOW XMMMUYECKOW HAyKU U XUMHYe-
CKUX TEXHOJIOTHH JJIsl IOBBIIIEHUSI COOCTBEHHOI'O MHTEIJIEKTYAIbHOTO Pa3BUTHS B
BBIOpaHHON PO ECCHOHATBLHOMN 1EATEIbHOCTH;

*  MeTanpeMeTHbIX:

- HCIIOJIb30BAaHME DPA3JIMYHBIX BUAOB IO3HABATENILHOW JAEATENBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Onepauuid (MOCTaHOBKHU 3a1aud, (OPMYIMPOBAHUS THUIOTE3,
aHaM3a W CUHTe3a, CpaBHEHMs, OOOOILIEHMS, CUCTEeMaTH3allUH, BBISABICHUS
IPUYMHHO-CJICACTBCHHBIX CBs3€i, MOMCKA aHaJIOroB, (HOPMYIHPOBAHUS BBIBOJOB)
JUIS pelleHUs] MMOCTAaBICHHOM 3a7ayl, IPUMEHEHHE OCHOBHBIX METOOB MO3HAHMS
(HaOnrofieHysl, HAYYHOT'O AIKCHEPUMEHTA) JUIsl M3YYEHHUs DPA3JIUYHBIX CTOPOH XU-
MHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMUA BO3HUKAET HEOOXOJMMOCTh CTal-
KHUBaThcs B MpodeccroHanbHOM chepe;

- WCIIOJIb30BAaHUE PA3JIMYHBIX MCTOYHUKOB JUIS MOMYyYSHHS XMMUYECKOH HHpOpMa-
[IUH, YMEHUE OIICHUTH €€ JJOCTOBEPHOCTh IS JOCTIIKEHHS XOPOIINX PE3yJIbTaToOB B
npodeccuoHanbHOM chepe;

* IPEIMETHBIX:

- c(pOpMHPOBAHHOCTH MPEJICTABICHUA O MECT€ XMMHUH B COBPEMEHHOH Hay4HOIl
KapTHHE MHUpA; MOHMMAaHUE POJM XUMHHM B (POPMHUPOBAHMU Kpyro3opa u (yHK-
[IMOHAIBHOM I'PaMOTHOCTH YeJIOBEeKa JUIsS PeLICHHUs MPAKTUYECKHX 3a/1a4;

- BJIaJICHHE OCHOBOIIOJIAralOIIMMH XUMUYECKUMU MTOHATUSAMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHHE XHMHUYECKOH TEPMHMHOJIOTHUEH U
CHMBOJIUKOM;

- BJIaJICHWE OCHOBHBIMH METOJaMH HAYYHOTO IO3HAHHMS, UCTIONB3YEMBIMI B XUMHUH:
HaOJI0ICHNEM, ONIFCAaHUEM, U3MEPEHHEM, KCIIEPIMEHTOM; YMEHHE 00padaThIBaTh,
OOBSICHATH PE3yJbTAaThl MPOBEACHHBIX OIBITOB M JIENATh BHIBOJBI; TOTOBHOCTH U
CIOCOOHOCTH MPUMEHSATH METO/IBI TO3HAHUS MTPH PEIICHUU TPAKTHYECKUX 3314,

- cOpMHPOBAaHHOCTH YMEHHS JaBaTh KOJWYECTBCHHBIC OIICHKH W MPOH3BOIUTH
pacyeTsl 10 XUMHUYECKUM (popMyiaM U ypaBHEHUSM;

- BJIJICHHUE TpaBUJIAMH TEXHHKH O€30IaCHOCTH IPH HCIOJIb30BAHHUHM XUMHUYECKUX
BEIIIECTB;

- cOpMHPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOUICHUIO K XUMHUECKON HH(OP-
MalliH, TOJTy4aeMOl U3 Pa3HbIX UCTOYHUKOB.



COJIEPXKAHUE YYEBHO! JIUCLIVIIJINHBI

ECTECTBEHHO-HAYYHBIN [TPO®UJIb [TPOGECCUOHAJIBHOI'O
OBPA30OBAHIA

Bsenenue

Hayunple MeToapl TTO3HAHUS BEUIECTB M XMMHUYECKHX SBICHUH. Poib skcrepuMeHTa U
TEOpPHH B XUMHUH. 3HAUeHUE XUMHHU Tpu ocBoeHuu npodeccuii CI10 u cnenmansuocreit CI10
€CTECTBEHHO-HAyYHOT0 IPOoQuist npodhecCHOHATBHOTO 00pa30BaHuUs.

1. Opranuyeckasi XuMus

1.1, TIpeamer OpraHUYECKON XMMHUH.
Teopwust CTPOCHHST OPraHUYECKUX COSTHHCHUIA

[Tpenmer opranndeckoil xumuu. [ToHsTe 00 OpraHUYECKOM BELIECTBE U OpPraHUYECKON
xumun. KpaTkuil o4epk HCTOpUM pPa3BUTHUS OPraHUYECKOW XUMUHU. Burtamusm u ero
kpyueHue. OCOOEHHOCTH CTPOEHMsI OpraHu4ecKkux coenuHeHuil. KpyroBopot yriepona B
MIPUPO/IE.

Teopus cTpoenus oprannueckux coeauHenuit A. M. bytneposa. [Ipennoceuiku co3nanus
Teopuu ctpoeHus. OCHOBHBIE MOJI0KEHUs Teopuun ctpoerus A. M. byrieposa. Xumuueckoe
CTpOCHHE U CBOMCTBA opraHmdeckux BemiecTB. [lonarue 06 mzomepun. Criocodsl oToOpa-
KEHHSI CTPOCHUSI MOJIEKYJIbI (popMyiibl, Moaenu). 3HaueHue teopuu A. M. bytieposa ans
pa3BUTHS OPraHUYECKON XUMUU U XUMUYECKUX ITPOrHO30B.

Crtpoenue atoma yriaepoja. DIEeKTPOHHOE 00JaKo U OpOuTaib, S- U p-OpOUTAIH. DJIEK-
TPOHHBIE U AJIEKTPOHHO-Tpaduyeckue GopmMyibl aToMa yriepoaa B OCHOBHOM M BO30YX-
JNEHHOM cocTosiHusAX. KoBajieHTHass XMMHMUecKas CBS3b U €€ KIacCHU(UKalus Mo crnocoly
NepeKphIBaHus opOuTayiei (ct- u m-cBsa3u). [loHsTue rubpummsanuu. Pa3nuuHbie THIIBI
ruOpuau3any U Gopma aTOMHBIX OpOHTajel, B3aMMHOE OTTAIKMBAHWE THOPUIHBIX OpOU-
TaJed U UX PACIOJIOKEHHE B IIPOCTPAHCTBE B COOTBETCTBHMM C MMHMMYMOM JHepruu. ['eo-
METpHUSI MOJIEKYJ BEIECTB, OOpa30BaHHBIX aTOMaMH YIJIEpOjAa B Pa3IMYHBIX COCTOSHUSIX
rUOpUIN3AIHH.

Knaccupukanusi opranuyeckux coeguHeHuii. Kiaccudukanus opranudeckux
BEIIECTB B 3aBUCUMOCTH OT CTpOeHus yriepoaHoi nenu. IlonsTHe (yHKIMOHAIBHON
rpynnsl. Kinaccudukanus opraHndeckux BEIECTB M0 TUIY () YHKIIMOHAILHOW IPYIIbL.

OCHOBBI HOMEHKJIATYPbl OPraHU4YeCKHX BellecTB. TpHUBUAIbHbIE Ha3BaHUA. Paruo-
HaJbHAasT HOMEHKJIaTypa Kak mnpeamecTBeHHUIa HoMmeHkiatypel IUPAC. Homenkmatypa
IUPAC: mpuHOMObel 00pa3oBaHMs Ha3BaHUM, CTApPIIMHCTBO (DYHKIMOHAIBHBIX TPYIIH, UX
o0o3HaueHue B npedukcax u cyhdurcax Ha3BaHUN OPraHUYECKUX BEIICCTB.

Tunbl XUMHYECKHUX CBsI3ell B OPraHM4YeCcKMX COeJJMHEHUsIX M CIOCO0bI UX pa3pbiBa.
Knaccugukanuss KOBaJeHTHBIX CBSI3€M MO AJIEKTPOOTPHIIATEIILHOCTU CBSI3aHHBIX aTOMOB,
crnoco0y MepeKpbIBaHUs OpOHUTaIel, KpaTHOCTH, MeXaHU3My oOpazoBaHus. CBA3b MPUPOIBI
XUMHUYECKOH CBS3M C THIIOM KPHUCTAUIMYECKOH pEIIeTKH BeIecTBa M ero (hYu3n4ecKUMHU
cBoiicTBaMH. Pa3pbhlB XMMHYECKO#l CBSI3M Kak mpolecc, oOpaTHbIi ee oOpa3zoBaHuio. [ o-
MOJIUTHYECKUI U TeTepOJUTUYECKUN pa3pbIBbl CBSI3€H, UX COIMOCTABJIEHUE C OOMEHHBIM M
JIOHOPHO-aKIENTOPHBIM MEXaHW3MaMu UX oOpas3oBanus. IloHsATHE cBOOOAHOrO paaukana,
HYKJIEO(UIBHON U 3JIEKTPOPHUILHOMN YaCTHIIBI.

Knaccupukauus peakunii B opranudeckoi xumuu. [lonstue o Tumax u MexaHu3amax
peakuuil B opranumdyeckoil xumuu. CyOctpaTr u peareHT. Kiaccupukauus peakuuit mo
W3MEHEHUI0O B CTPYKType cyOcTpara (NpUCOEIUHEHHE, OTIICIJIEHUE, 3aMelleHue, H30-
MepH3aIysl) U TUITY peareHra (paaukalibHble, HyKIeopUIbHbIC, JJIeKTpOodUIbHbIe). Peakimmu
npucoenuHenus (A, Ag), snumunupoBanus (E), 3amemenust (Sg, Sy, Sg), H30MepH3anuu.
PasHoBHIHOCTH  peakuuil  KaXAO0ro Tula: TUAPUPOBAHME M JIETMAPUPOBAHUE,
TaJIOTEHUPOBAHWE W  JETajJOreHUPOBAaHUE, TUAparanus W Jeruaparanusi, THUIPO-
TaJIOTEHUPOBAHUE M JIETMJPOraJIOTEHUPOBAHUE, MOJUMEpPU3AalUs W TOJIMKOHJEHCAIMS,
neperpynnupoBka. OcoOEHHOCTH OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAaKIMid B oOpra-
HUYECKOM XUMHH.



CoBpeMEeHHbIE TPEICTABICHNS O XUMUYECKOM CTPOCHUH OPTaHUYECKHUX BEILECTB.
OcHOBHBIE HampaBjeHUs pa3BUTUS Teopuu cTtpoeHus A.M.bytiepoBa. M3omepust opra-
HUYECKHX BelECTB U €€ BuAbl. CTPyKTypHass M30MEpHs: MEXKKIACCOBas, YIIEpPOJHOTO
CKeJleTa, IOJIOKEHHsI KpaTHOM CBsI3W M (PYHKIMOHANBbHOW rpymmbl. [IpocTpancTBeHHas
u30Mepus: reomerpuueckas M onruueckas. [loHaTHe acMMMeETpUUYeCKOro ILeHTpa. buo-
JIOTUYECKOE 3HAYEHUE ONTUYECKOW u3oMepuu. B3anMHOe BIMSHUE aTOMOB B MOJIEKYJIAax
OpPraHUYECKUX BEIIECTB. DICKTPOHHBIC () (HEKTH aTOMOB M ATOMHBIX TPYII B OPTaHUYECKHUX
Motekynax. MHIyKIIMOHHBIH 3 (EKT, MOJI0KUTEIBHBIN U OTPUIIATENIbHBIN, €r0 0COOSHHOCTH.
Me3zomepnstii 3pdexT (3 dexT conpsikenus), ero 0COOCHHOCTH.

JeMmoHcTpanuu

Konnexkuun opraHuyeckux BemIecTB (B TOM YHCIE JIGKAPCTBEHHBIX MpEnaparoB, Kpa-
cuTelnel), MaTepraioB (IPUPOJHBIX U CUHTETUYECKUX KaydyKOB, IJIACTMACC U BOJIOKOH) U
W3/1eNMN U3 HUX (HUTEH, TKaHEeH, OT/IEJIOUHBIX MaTepHaJIOB).

Mopenu monexkyn CHg, CoHg, CoHy, CsHg, CH3OH — mrapoctepskHeBbie B 0OBEMHEIE.
Monenu oTTalKuBaHus THOPUIHBIX OpOUTANEH ¢ TOMOIIBIO BO3AYIIHBIX IIAPOB.

B3aumoneiictBue HaTpUsi C 3TAHOJIOM W OTCYTCTBHE B3aUMOJCHCTBHUS C JUITUIIOBBIM
aupom.

OnBITHL, TOATBEPKIAIOIINE HATUYNE (PYHKIIMOHAIBHBIX TPYIN Y COTUHEHUHN Pa3IMuHbIX
KJIACCOB.

JlaGopaTopHbIii OTIBIT

N3rorosnenune moaeneit MOJIEKYJl —IIPEICTAaBUTENICH pa3IMUYHbBIX KIACCOB OPTAaHUYECKUX
COCTMHEHUH.

[IpakTuueckue 3aHATHS.

OO6Hapy>keHue yriepojia ¥ BOJI0Opoa B OpraHM4eCKOM COCTUHEHUH.

Ob6napy>xenue rajgoreHoB (mpoda beitnpiiTeiina).

1.2. TlpenenbHbIE YIIEBOIOPOIBI

T'omonornyecknii psia ankanoB. [lonstue 006 yrneBogopogax. OCOOEHHOCTH CTPOCHUS
MpEAENIbHBIX YIIIEBOIOPOI0B. AJIKAaHbI KaK MPEICTaBUTENIN IPEAEIbHBIX YTIIEBOJOPOIOB.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJIbl METaHa M APYTHX ajKaHoB. [0-
MOJIOTHYECKUN psiag U u3oMmepus mnapaduHoB. HopmanbHOe M pa3BETBIECHHOE CTPOCHHUE
yriepogHor nenu. HoMmeHkiarypa ankaHOB M aJKWIBHBIX 3aMecTuTeneil. dusnmyeckue
CBOMCTBA aJIKaHOB. AJIKaHbI B IPUPO/IE.

XuMHu4ecKkue CBOMCTBa ankaHoB. Peakumm Sg-tuma: ramorenupoBanue (padotsr H.H.
CemenoBa), HutpoBanue 1no KoHoBanoBy. MexaHW3M peaklid XJOPUPOBAHUS aTKAHOB.
Peakuun nermapupoBaHusi, TOPEHUs, KaTAIUTHUYECKOIO OKHUCIECHHMS ankaHoB. KpekuHr
QJIKaHOB, pAa3JIMYHbIE BHJBl KPEKWHIra, MPUMEHEHHWE B MPOMBIIUIEHHOCTH. [lupomus u
KOHBEpPCHSI METaHa, U30MepU3aLUsl aJTKAHOB.

[IpumeneHrne M crnocoObl MoNMy4yeHHUs ankaHoB. OOmacTu mpuMeHeHHs aikaHoB. IIpo-
MBIIIJICHHBIE CHOCOOBI TOJY4YeHHs allKaHOB: IMOJyY€HHWE U3 MPHUPOJHBIX HCTOYHUKOB,
KpEeKUHI TapauHOB, MOJyYeHHWE CHHTETHYECKOro OeH3WHa, Tra3uuKanus Yris, THAPHU-
poBaHue ankaHoB. JlabopaTopHbIE CIOCOOBI MOJMyYEHHUs AJKAHOB: CHHTE3 Biopria, mekap-
OOKCHJIMPOBAHKE, THAPOIN3 KapOuaa alFOMUHUS.

[{uxmoankanpl. ['OMONOTHYECKUW pPsA W HOMEHKIATypa IHKIOATKAHOB, WX 00Mmas
dbopmyna. IloHarne o HampspKeHWH IWKIA. V3omMepus IHMKIOATKAHOB: MEKKIIAcCOBas,
YTJIEPOJIHOTO CKeJieTa, reomeTprudeckas. [lomydenne u ¢puzndeckue CBOMCTBA IUKIOATKAHOB.
XWMHYECKHE CBOWMCTBA IUKIOAIKaHOB. Crenuduka CBOWCTB ITUKIOAIKAHOB C MaJlbIM
pa3MepoMm 1ukia. Peakiuuy npucoeIMHEHUs U paJuKaJlbHOTO 3aMELIEHHUS.

JeMoHCcTpauun

Mopenu MOJeKys MeTaHa, APYTUX allKaHOB, PA3IMYHBIX KOH(POpPMAIIH IUKIOTeKCaHa.

PactBopenue napaduna B OEH3WHE U UCTIAPSHUE PACTBOPHUTENS U3 CMECH.

[TnaBnenue napadrHa U €ero OTHOILIEHHE K BOJE (PaCTBOPUMOCTD, TNIOTHOCTh, CMaynBa-
HUE).

Paznenenne cMecu G€H3MH — BOJA C TIOMOIIBIO JCTUTETHHON BOPOHKH.

['openue MeraHa, mpornaH-OyTaHOBOW cMecH, mapaduHa B YCIOBHUSX H30BITKA U HEIO-
CTaTKa KMCIOPOJIa.

B3pbIB cMecHu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccranoBneHne OKCHIOB TSXKENbIX METaNIOB HapaduHOM.

OTHoleHNe UKJIOreKcaHa K OpOMHOI BoJie M pacTBOPY MEpMaHraHaTa Kajus.

JlaGopaTopHBIE OTIBITHI

N3roroBieHne Moaenei MOJIEKYJ alTKaHOB U TAJIOTEHAJIKAHOB.



N3rorosnenue napadhuHUPOBAHHOMN OymMaru, UCIIBITAHKUE €€ CBOMCTB: OTHOIICHHS K BOJIE U
XKUpam.

OO6HapysxeHue BOJIbl, CaXH, YTJIEKUCIOro ra3a B MPOAYKTaX TOPEHUS CBEUH.

O3HaKOMJICHHE CO CBOWMCTBAMH TBEPABIX Mapa(UHOB: IJIaBICHHEM, PACTBOPUMOCTHIO B
BOJIE M OPraHWYEeCKUX PACTBOPUTENIAX, XMUMHUUYECKOM HHEPTHOCTHIO (OTCYTCTBHEM B3au-
MOJICIiCTBUSA C OpOMHOI BO/IOH, pacTBOpamMH NEpMaHraHaTa Kayus, TUAPOKCHIA HATPUS U
CEPHOU KUCJIOTHI).

[TpakTueckoe 3aHsATHE

[Tony4yeHue MeTaHa U M3y4CHHE €ro CBOWCTB: TOPEHUs, OTHOIICHHUS K OpOMHOHN BoJE U
pacTBOpy IepMaHraHaTa Kajusl.

1.3. DTHIEeHOBBIE U TUCHOBBIC YIIIEBOIOPOIbI

["oMosiornyeckuil psii aKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
STWJICHA U aKeHOB. ['oMonornyeckuit psa u obmas ¢popMyna ankeHoB. M3oMepust dTwiie-
HOBBIX YIJIEBOJOPOJOB: MEXKKIIACCOBAs, YIIEPOJHOIO CKEJIETa, IOJIOKEHUSI KPaTHOM CBA3H,
reomerpuyeckas. OcoOEHHOCTHM HOMEHKJIATYpbl STUJICHOBBIX YIJIEBOJIOPOAOB, Ha3BaHM
BAKHEUIINX paguKaoB. PU3NYECKUE CBOMCTBA AIKEHOB.

XUMHUECKUE CBOMCTBA aJKEHOB. DJIEKTPOPUIIBHBIN XapakTep peakiHid, CKIOHHOCTh K
peakuusM HMPUCOEAUHEHUS, OKUCICHMs, nonuMepusanuu. IIpaBuno MapkoBHUKOBa U €ro
JIEKTpOHHOE  O0OCHOBaHME. Peakuum  rajgoreHupoBaHMs, I'MJPOrajoreHUpOBaHUS,
rUJpataiuy, ruipupoBanus. Mexanusm Ag-peakuuii. [loHsaTue o peakuusax nojauMepusaiuu.
I'openue ankeHoB. Peakinn OKHCIIEHNS B MATKUX M JKECTKUX yciaoBHsX. Peakuus Baruepa u
ee 3HaYeHue 711 OOHApYKEHUsl HelpeIebHbIX YIIIEBOIOPOJIOB, NOIYUEHUS TIIUKOJIEH.

[IpumeHeHre U cOcOObI MOJIy4YEHUsl aJIKEHOB. Vcrnonb3oBaHUE BBICOKON peaklMOHHON
CIOCOOHOCTH aJKEHOB B XMMHUYECKOW MPOMBIILIICHHOCTH. |IpuMeHeHue STHiieHa W Tpo-
nuieHa. [IpombluieHHbIE CIIOCOOBI IMOJIyYEHHs AalKEHOB. Peakuuu JOeruapupoBaHUs U
KpEKMHIa ajkeHoB. JlabopaTopHble ClIOCOObI MOTYUYEHHSI AJTIKEHOB.

Aaxanuenbl. [lonsaTne m kinaccupuKanysi TUCHOBBIX YTIEBOJOPOIOB MO B3aUMHOMY
pPacrloJIO)KEHUIO  KpaTHbIX cBsi3e B Mosiekyiae. (OCOOEHHOCTH  3JEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS CONPSKEHHBIX AUEHOB. [IoHATHE O M-2IEKTPOHHON CHCTEME.
Homenknarypa AMEHOBBIX  yrieBogopoJoB. (OCOOEHHOCTM  XUMHUYECKHUX  CBOMCTB
CONPSDKEHHBIX  JMEHOB Kak CIEACTBHE MX DJJEKTPOHHOIO  CTpoeHus. Peaknum
1,4-npucoenunenus. Iloaumepusaums gueHoB. CrnocoObl  HOJMY4YEHHUS  TUEHOBBIX
yrieBoaopooB: pabotsl C.B.Jlebenena, nerupupoBaHue alKaHoOB.

OcHOBHbBIC MOHATHS XMMHH BBICOKOMOJICKYJISIDHBIX COCIMHEHUH (HAa mMpUMepe Mpo-
AYKTOB MOJMMEPHU3ALHHN AJKEHOB, AJIKAJUEHOB U UX rajJ0reHnpou3BoIHbIX). MoHOMED,
MIOJIMMED, PEeaKUUs MOJMMEPU3ALMH, CTEIIEHb NOJUMEpPU3alui, CTPYKTYPHOE 3BEHO. THUIIbI
MOJINMEPHBIX LeNeil: JMHENHbIe, pa3BeTBIEHHbIE, cluThle. [IoHsATHE O cTepeoperyasIpHbIX
nonumepax. Ilonmumepsl TepMoIIacTHUHBIE W TepMmopeakTwBHbIE. [IpencraBnenue o
IJIacT™Maccax M anacroMepax. [IoaM3THIIEH BBICOKOTO M HU3KOIO JAaBJIEHUS, €T0 CBOWCTBA U
npuMeHenne. Kartammsaropsr [{urnepa — Harra. [lonmunponuneH, ero NnpuMEHEHHE U
cBoiicTBa. [anoreHconepxaie noauMepsl: TeduioH, MoauBUHMWIXJIOpuA. Kaydyku Hary-
panpHBI U cuHTeTHueckue. ConoauMeps! (OyTagueHCTUPONbHBIA KayuyK). BynkaHuzamus
Kayuyka, pe3uHa u 200HUT.

JeMoHCcTpauun

Mopnenu MOJEKyJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX N30MEPOB AJIKEHOB U JKaJAHECHOB.
Komnekuus «Kayayk u pe3uHay.

Jenonumepuzanus kayuyka. CryiieHue MJIEYHOTO COKa KaydyKOHOCOB (MoJjoyasi, O1y-
BAaHUYMKOB, PUKyCa).

JlaGopaTopHbI€ OTBITHI

OO6Hapy’xeHne HenpeesIbHbIX COeTMHEHUI B KEPOCUHE, CKUITHIApeE.

O3zHakomiieHHe ¢ o0pa3laMu MOJIUAITUIICHA U MTOJUIIPOIUIICHA.

Pacno3znaBanue o0pasIoB ajlKaHOB U aJIKEHOB.

[TpakTHueckue 3aHATH

[Tonmyuenue 3TuneHa Ieruaparanuei STHIOBOrO CIIUPTAa.

B3aumoneiicTBue sTHiIeHa ¢ OpOMHON BOJIOM, pACTBOPOM IepMaHraHaTa Kajus.

CpaBHeHME IUIaMEHM JTHUJIEHA C IJIAMEHEM IIPEAEIbHBIX YIVIEBOAOPOJOB (METaHa,
ponaH-0yTaHOBOW CMECH).



1.4. AueTuiacHOBBIC YIIIEBOIOPOIbI

I'omonornuecknii psii AJKHMHOB. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
alleTWIeHAa W JPYrHX aJIKUHOB. [ oMoiormdeckuid psnu M oOmas ¢opmyrna aiKHHOB.
Homenknarypa aneTuiaeHOBBIX YIJIEBOJOpPOAOB. M3oMepusi MexKiaccoBas, YIJIEPOIHOTO
CKEJIeTa, MOJI0)KEHHS KPaTHOM CBSI3H.

XuMH4yecKkue CBOWCTBA M nNpuMeHeHHe aJkuMHOB. (OCOOCHHOCTH  peaKIHit
MPUCOEIMHEHUS MO TPOMHOM yriepoa-yraepoaHoil cBa3u. Peakuusi Kydeposa. IlpaBuio
MapkoBHHKOBA MPUMEHUTENBHO K aneTuieHaM. [1o1BKHOCTH aToMa BoAopoaa (KHUCIOTHbIE
cBorictBa ankuHOB). Oxwucinenue ankuHOB. Peakmus  3emuHckoro. Ilpumenenue
AlETUJIEHOBBIX yriaeBoa0poaoB. [lonnBuHuanerar.

IMosnyuyenne ankuHoB. [lonyueHue aneruieHa NUPOIU30M METaHa U KapOUJHBIM METO-
JIOM.

JeMoHcTpanyuu

Mopnenu MOJIeKyJIbl alleTUIIEHA U APYTUX aJIKUHOB.

[Tony4yenue aunerwieHa U3 KapOuaa KajblMs, O3HAKOMIICHHE C (PU3MUYECKUMH U XUMH-
YECKUMH CBONCTBaMH alleTHIIEHA: pAaCTBOPUMOCTHIO B BOJIE, TOPEHUEM, B3aUMOACHCTBUEM C
OpOMHOI BO/IOH, pacTBOPOM INepMaHraHnata kanusi, conssmMu meau (I) u cepebdpa.

JlabopaTopHBbIil ONBIT

W3roroBienune Mojieeil MOJIEKyJl aIKHHOB, UX U30MEPOB.

1.5. Apomarnyeckue yrieBoaopoIbl

I'omousiornueckuii psax apeHoB. beH3on kak npenctaBuTeNb apeHoB. PasButue mpen-
CTaBJICHUH O cTpoeHUH OeH3oma. CoBpeMEHHbIE MPEJICTaBICHHUsI 00 JIEKTPOHHOM U IpO-
CTPaHCTBEHHOM CTpoeHuu OeHzosia. OOpa3oBaHHE apoMaTHUYECKOW M-cUcTeMbl. ['omonoru
OeH3oma, WX HOMEHKJarypa, oOmas ¢opmymna. HomeHnkmaTypa ansi Tu3aMemIeHHBIX Mpo-
U3BOJHBIX O€H3071a: Opmo-, mema-, Tapa-paclojiokeHue 3amectuteneid. Puznyeckue
CBOICTBA apEHOB.

Xumuyeckue cBoiicTBa apeHoB. lIpumepsl peakuuil 371€KTpO(PUIBHOTO 3aMeleHUs:
raJIorTeHUPOBaHus, ankuiupoBaHus (karamuzatopbl @punens — Kpadrca), HuUTpoBaHus,
cynbdupoBanus. Peakiiuu ruipupoBaHus U MPUCOSANHEHUS XJI0pa K 6eH301y. OcOOEHHOCTH
XUMHUYECKHX CBOWCTB TOMOJIOTOB OeH3o0sa. B3aumHOe BiMsSHME aTOMOB Ha MpHUMEpe
rOMOJIOrOB apeHOB. OpHeHTalNs B peakLusaX 3JIeKTpopuiIbHoro 3aMerienus. OpueHTanTsl [ n
IT pona.

IIpumenenne M mnoJydyeHue apeHoB. IIpupojHbIE HCTOYHMKM apOMAaTHYECKUX
YTJIEBOAOPOI0B. ApoMaTH3aIMsl ATKAaHOB M LIUKJIOAIKAaHOB. AJIKWIMPOBaHUE OEH307Ia.

JeMmoHcTpanumn

[MapocTepkHEBbIE U 00BEMHBIE MOJIETTH MOJIEKYJ O€H30J1a M €T0 TOMOJIOTOB.

Pa3znenenue cmecu 6€H3071 — BOJIa C TOMOILBIO IEIUTEILHON BOPOHKHU.

PactBopsitommas cnocoOHOCTh OeH30J1a (PKCTPAKIMS OPraHUYECKUX W HEOPraHMYeCKHX
BelLIECTB OEH30JI0OM M3 BOJHOTO pacTBopa Hojda, KpacuTeseil; pacTBOpeHuEe B O€H30Jie Be-
IIECTB, TPYAHOPACTBOPUMBIX B BOJI€ (Cepbl, OEH30MHOM KUCIOTHI).

['openue 6ensona.

OtHomenue OGeH3oa K OpOMHOM BOJIe, paCTBOPY MEpMaHTaHaTa KajHsl.

[Tony4yenue HUTpOOEH301A.

O3HakomiieHHE C (PU3MUECKUMH CBOMCTBAMH apOMaTHUYECKUX YIJIEBOJIOPOJIOB C HC-
0JIb30BaHuEM pacTBopuTens «ConbBeHT». M3roToBieHne U UCIIOIB30BAHUE NIPOCTENIIETO
npubopa Juig XxpoMaTorpapuu.

[Tonydyenue GeHzomna aekapOOKCHIMpoBaHUEM OeH30iHOH kucioThl. [lomydenue u pac-
CIO€HHE AMYJIbcUHM OeH3ona ¢ Bojaou. OTHomeHne OeH3ojia K OPOMHOW BOJIE M PacTBOPY
MepMaHraHaTa KaJjausl.

1.6. TlpupoaHble HCTOYHUKH YIIIEBOIOPOIOB

Hedts. Haxoxzaenue B mpupone, coctaB U pusnueckue cBoiictBa HedTu. TorimBHO-
sHepreTrueckoe 3HadeHue Hedtu. IlpombinuienHas nepepabotka HedTu. Pextuduxarms
HeTH, OCHOBHBIC (PpaKIMU €€ pa3ClICHHs, UX HCIOJIb30BaHWEe. BropuuHas nepepaboTka
HeTenpoaykToB. PekTudukanus Ma3yra npu yMeHbIIEHHOM jAaBieHMU. Kpekunr Hedre-
MpoAyKTOB. Pazmuunbie BUnbl kpekuHTa, padotel B. I'. [llyxoBa. M3oMepu3amus aqkaHOB.
AJNKUIMpOBaHNE HENpeAeNbHbIX YIIeBoAopoaoB. Pudopmunr HedrenpoaykToB. KauectBo
aBTOMOOMJIBHOTO TOTIMBa. OKTaHOBOE YHCIIO.

IIpuponubiii M nmonmyTHbI HedTsiHOM ra3pl. CpaBHEHHE cOCTaBa IPUPOAHOIO U
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MTOIYTHOI'O ra30B, UX MPAKTUYECKOE UCIIOJIb30BaHUE.

Kamennplii yroab. OCHOBHBIE HANpaBJIEHUS HCIOJIb30BaHUS KaMeHHOTo yris. Kokco-
BAHME KAMEHHOI'O YIJIsl, BaXKHEHIIME MPOAYKTHI 3TOrO MPOLECcca: KOKC, KAMEHHOYIOJIbHAs
cMoJ1a, HaJcMoJIbHas Boaa. CoeMHEHNs, BbIIEIsIEMbIE U3 KAMEHHOYTOJIbHOM cMOoJbl. IIpo-
IYKTBHI, I0JIy4aeMbl€ U3 HaJICMOJIbHON BOJBI.

DKOJIOTUYECKHE aCTEKThl JOOBIYH, NepepadOTKU M HCIOJIB30BAHUS TOPIOYMX HCKOIae-
MBIX.

JeMoHCcTpanyuu

Komnexuus «IpupoaHeie HCTOYHUKH YTIIEBOLOPOIOBY.

CpaBHeHue npoIeccoB ropeHust HepTy U MPUPOIHOTO raza.

O6pazoBanue HEPTAHOM MIICHKU HAa MOBEPXHOCTU BOJBI.

Karanutuueckuii KpekuHT napaduHa (MM KepoCuHa).

JlabopaTopHbIle ONBITHI

Onpenenenne HaITMYUs HEMPEICIbHBIX YIIEBOIOPOA0B B OCH3UHE U KEPOCHHE.

PacTBopuMOCTh paznuuHbIX He(QTEnpoayKTOB (OeH3MHA, KEPOCHHA, TU3ETLHOTO TOIINBA,
BaseJMHA, mapaduHa) ApyT B Apyre.

1.7. TuapoKCHIBHBIE COETUHEHNUS

Crpoenne n kaaccupukanus cnmpros. Knaccudukanus cnupToB 10 TUIY YIJIE€BOJO-
POJIHOTO pajuKalla, YUCIly TMAPOKCHIBHBIX TPYINIl U TUIy aTOMa YIJIEpOJa, CBA3AHHOIO C
TUIPOKCWIBHOM TpyNnoi. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHON
rpynnsl. BiusHue cTpoeHMsi cnupToB Ha UX (pusmyeckue cBoilcTBa. MexMoueKymspHas
BOJIOPOAHAs CBA3b. | OMONIOrn4eCKui psil IPEAEIbHBIX OJJHOATOMHBIX CIUPTOB. M30Mepus u
HOMEHKJIaTypa aJKaHOJOB, UX 001mas Gopmya.

XuMHYecKHe CBOHCTBAa aJIKaHOJOB. PeakinnoHHas CHOCOOHOCTh MPEIENIbHBIX
OJIHOATOMHBIX cnUpTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKUX U
HEOPraHMYECKUX COeTUHEHMH, cofepxamux OH-Tpymnmy: KUcI0T, OCHOBaHUMN, aM(OTEPHBIX
coeuHEeHMH (BO/bI, ciUpTOB). Peakiuu, moaATBep:Kaaolue KUCIOTHbIE CBOWCTBA CIIUPTOB.
Peakuuu 3amenieHysi TMAPOKCHIBHOM Ipynmbl. MexMoeKysapHas IeruapaTanys CupTos,
yCJIOBHS 00pa3oBaHus MPOCTHIX 3GupoB. CrioxkHbIC IPUPHI HEOPTAHUIECKUX U OPTAaHUIECKUX
KHCJIOT, peakiuu drepuduxauu. OKUcIeHNne U OKUCIUTEIbHOE JeTUIPUPOBAaHUE CIIUPTOB.

Cnoco0bl mosaydyeHusi cmupToB. ['maponus rajgoreHankaHoB. |uaparanus aakeHOB,
yCJIOBHS €€ mpoBeieHns. BocctaHoBneHrne KapOOHMIBHBIX COCTMHEHHM.

OtaenbHbIe MPeICTABUTEIHN AJKAHOJ0B. METaHO, €ro MPOMBIIIJIEHHOE MOTYYeHHE U
MPUMEHEHHE B IPOMBILIUIEHHOCTH. buonornuyeckoe aerictBue meranosa. Cneunduueckue
CIOCOOBI NOTYYEHHUS AITUIOBOr0 cnupra. GU3noIornueckoe AeHCTBUE STaHOA.

MmHoroaromubie cnupThl. 130Mepus U HOMEHKJIATypa MPEACTAaBUTENENH IBYX- U TPEX-
aTOMHBIX cUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOIOAQTOMHBIX CIUPTOB, UX Kaue-
CTBeHHOE OoOHapyskeHue. OT/enbHble MPEICTABUTENN: ITUICHIJINKOIb, TIMLEPHUH, CTIIOCOObI
UX MOJIY4EHHUs], TPAKTUYECKOE IPUMEHEHUE.

®eHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHE (eHosa. B3anMHoe BiusHuE apo-
MaTHUYECKOI0 KOJbIla U THIPOKCHIIBHOM TPYIIIBL.

XuMuyeckue cBoicTBa (peHona Kak (PyHKIHMS €ro XMMHYeCKoro crpoeHus. bpomupona-
Hue (eHosna (KayecTBEHHAs PEaKIvs), HUTpOBaHHE (IMMMKPUHOBAsI KUCJIOTA, €€ CBOWCTBA H
npuMmenenue). O6pa3oBaHNe OKpalIeHHbIX KOMIUIEKCOB ¢ HOHOM Fe™+. [Ipumenenue ¢enona.
[Tonyuenue heHoMa B MPOMBITINICHHOCTH.

JeMoHCcTpanyu

Mojenu MOJeKysI CIUPTOB U (DEHOJIOB.

PacTBOpHMOCTB B BOJIE aJIKAHOJIOB, STHJICHIJIMKOJS, TIUIEpUHA, (PeHOa.

CpaBHEHHE CKOPOCTH B3aUMOJICMCTBUS HATPUS C 3TAHOJIOM, MPONAHOJIOM-2, 2-MEeTHII-
IIPOIIAHOJIOM-2, TJIULIEPUHOM.

[Tony4yenue OpoMdITaHa U3 3TAHOJIA.

Britecnenne ¢eHomna u3 peHonssTa HaTPUS YrOJIbHOM KHCIOTOM.

Peakmus henona ¢ popmanbaeruiom.

KauecTtBeHHbI€ peakiiu Ha (hEeHOJI.

3aBUCHUMOCTH pacTBOPUMOCTH (PeHOIIa B BOJIE OT TEMIIEPATYPBhI.

B3auMmozpeiicTBre heHosa ¢ pacTBOPOM IIEIOYH.

PacnosnaBanue pactBopoB (eHomsiTa HaTpus W KapOoHaTa Hatpus (0apOOTaK BBIIbI-
XaeMOTO0 BO3/lyXa WU JACHUCTBUE CUITLHOM KUCIIOTHI).

Pacno3naBanue BOJHBIX PacTBOPOB (heHONa U TIUIIEpUHA.

JlaGopaTopHBIE OTIBITHI



Pextudukanus cmecu 3TaHONI — BOJA.

OOHapy:keHue BOJbl B a3€0TPOMHON CMECH BOJBI M STHJIOBOTO CIIUPTA.
[TpakTyeckue 3aHATHS

W3yuyenue pacCTBOPUMOCTH CIIUPTOB B BOJE.

OxucneHe CliupToB pa3IMuHOrO0 CTPOECHUS XPOMOBOM CMECHIO.
[Nonyuenue nurtunosoro 3¢upa. [loaydenue raunepaTa MeIu.

1.8. Anbaeruabl U KETOHBI

T'omosnornueckne psabl ajibAernioB M KeToHoB. I[loHsTne 0 KapOOHMIBHBIX
COEMHEHUIX. DIEKTPOHHOE CTPOCHUE KapOOHWIBLHOM rpymibl. Mi3omepus 1 HOMEHKIaTypa
aNbJIeru1I0B ¥ KeTOHOB. Du3nueckue cBOCTBa KAPOOHWIBHBIX COSTUHEHHM.

XuMHYecKHe CBOICTBa ajbJeruoB MW KeTOHOB. PeakinunoHHas CcHocoOHOCTh
KapOOHUJIBbHBIX COEIUHEHUM. Peakiuy OKHCIeHUs albJIeru0B, KaueCTBEHHbIE pEaKluu Ha
aJbJICTUTHYIO rpyIIy. Peaxiun HOJIMKOHICHCALIUU: oOpa3zoBaHue
(beHon0hopMaNbIETHAHBIX CMOJL.

I[IpumMeHeHne U NMoJiyueHUe KapOOHMJIBLHBIX coeMHeHuil. [[pumeHeHne anpAerugoB u
KETOHOB B OBITY M MPOMBIIIEHHOCTH. AJIBACTU/IBI U KETOHBI B mpupojae (3pupHbie Macna,
dbepomonsl). [Tonmyuenne kapOOHUIBHBIX COSAMHEHUN OKHMCIEHHUEM CIUPTOB, FHApaTaIfei
QJIIKUHOB, OKHCIIEHUEM YTJIeBOIOPOA0B. OTIENbHbBIE IPEICTABUTENN AllbJICTUIOB U KETOHOB,
crenuguIecKre crocoObl UX MONTYYECHUS U CBOMCTBA.

JlemoHcTparuu

[apocTepkHEeBbIe U 00BEMHBIE MOIETTH MOJIEKYII aIb/ICTHI0B U KETOHOB.

[TomyueHnue yKCyCHOTO allbJeruaa, OKUCICHHE STaHOJIa XPOMOBOM CMECHIO.

KauecTBenHble peakiiuu Ha aabAETUIHYIO TPYIITY.

JlaGopaTopHbI€ OMBITHI

OkwucIIeHre 3TaHoja B 3TaHAIb PACKaJIEHHON MEIHOM MPOBOJIOKOH.

[Tony4yenue peHonopopManbIETHIHOTO MOIUMEDPA.

Pacno3naBanue pactBopa areTona u GopMaInHa.

[IpakTueckue 3aHATHS

M3ydeHre BOCCTAaHOBUTEIHHBIX CBOWCTB albJCTHIOB: PEAKIUS «CepeOPSHOTO 3epKaiay,
BoccTaHoBJeHHe ruapokcuaa meau (II).

BzaumopeiictBue Gpopmanbaeruia ¢ rTuAPOCYIbGUTOM HATPHUSL.

1.9. KapOoHOBBIE KUCIOTHI U X TIPOU3BOIHBIE

['oMonoruyeckuii psfi MpeAeTbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KucHOT. [loHaTHe 0
KapOOHOBBIX KHCJIOTAX M UX KJIacCUPUKAIMS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUIIHOUM Tpymmbl. ['OMONTOTHYECKUN Psifl MPEASTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, UX HOMEHKJATypa U u3oMepHs. MexMoIeKynsapHble BOJAOPOJIHbIC CBSA3H KapOOK-
CWJIBHBIX TPYIII, UX BIUSHUE Ha PU3NYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XUMHYEeCKUE CBOMCTBA KapOOHOBBIX KHCIOT. Peakunu, MILTIOCTPUPYIOMINE KUCIOTHBIE
CBOMCTBAa W UX CpaBHEHHE CO CBOMCTBAMHU HEOpPraHWYECKUX KHCIOT. OOpazoBanHue ¢yHK-
[MOHAIILHBIX TMPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peakuuu srepudukanuu. AHTHIPHUIBI
KapOOHOBBIX KUCJIOT, UX TOTyYeHUE U IPUMEHEHHE.

CrniocoObl nonydeHus: KapOOHOBBIX KUCHIOT. OTAENbHbIE MPEICTaBUTENN U UX 3HAUYCHHE.
OO6mue crnocoObl MOJTYYEHHUS: OKHUCIEHHE alKaHOB, AaJIKeHOB, IEPBUYHBIX CIUPTOB,
anpJernioB. BaxHeimume mpencraBuTenn KapOOHOBBIX KHCIOT, UX OuoOJOrMYecKas poib,
crienuguUeckre CrnocoObl MONY4YeHUs], CBOWCTBA M MPUMEHEHHE MYPaBbUHOM, YKCYCHO,
MaJbMATHHOBOM W CTEApUHOBOW; aKPHJIOBOM M METAKpPUIIOBOM; OJIEMHOBOH, JINHOJEBON
JIMHOJICHOBOH; IIIaBeIeBOM; OCH30MHOMN KHCIIOT.

Crnoxubie 3¢upel. CTpoeHHe U HOMEHKIIATypa CIOKHBIX A(UPOB, MEKKIACCOBAs U30-
Mepust ¢ KapOoHOBBIMU KucaoTaMu. CrIocoObI MOTy4YeHHs! CI0KHBIX dgupoB. OOpaTUMOCTD
peakuu dtepuduranyi U (HakTopsl, BIUSIONIME HA CMEleHne paBHOBecus. OOpa3oBaHue
cnoxubIX nommddupos. [lommdtunentepedranar. JlaBcan kak mpeAcTaBUTENh CHHTETHYE-
CKUX BOJIOKOH. XMMHYECKHE CBONCTBA U IPUMEHEHHE CIOKHBIX 3(PHUpOB.

Kupsel. Kupsl kak crnoxsble dGupbl raunepruHa. KapOoHOBBIE KHCIOTHI, BXOJSIINE B
COCTaB >KMPOB. 3aBUCHUMOCTh KOHCHUCTEHIIMM KMPOB OT UX COCTaBa. XMMHUYECKHE CBOMCTBA
JKUPOB: THIAPOJU3, OMBUIEHUE, TMIPUPOBaHME. buonormyeckas poisib XKUPOB, UX HCIONIb-
30BaHUE B OBITY U IPOMBILIIIEHHOCTH.

Conu kapOoHOBBIX KHCIOT. Mbuta. CriocoObl TOTydeHHsI COJICH: B3aUMOJACHCTBUE Kap-
OOHOBBIX KHCJIOT C METaJlJIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMHU, COJISIMU; IIETIOYHOM
TUIPOJIU3 CIOKHBIX 3(prpoB. XUMUUECKHE CBOMCTBA COJIe KapOOHOBBIX KHCIOT: TUIPOIIH3,
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peakmuu MOHHOTO OoOMeHa. MbIia, CYITHOCTh MOMOIIEro JehcTBUs. OTHOIICHHE MbLIa K
xkecTkor Boje. Cunternueckue mororue cpeacrsa — CMC (metepreHTsl), UX IpeuMyIe-
CTBAa U HEJOCTATKH.

JeMoHCcTpanuu

3HAKOMCTBO C PU3NIECKUMU CBOWCTBAMHU BAXKHEHIINX KaPOOHOBBIX KHCIIOT.

Bosronka 6€H301HOM KHCIOTHI.

OTHoIIIEHUE Pa3TUIHBIX KAPOOHOBBIX KUCIOT K BOJIC.

CpaBaenue pH BOAHBIX pacTBOPOB YKCYCHOM M COJISHOM KHCIIOT OJMHAKOBOM MOJISp-
HOCTH.

[TomyueHnue NpUATHO MAXHYUIETO CI0KHOTO 3upa.

OTHolIIEHHE CIMBOYHOTO, MOJCOTHEUYHOT0, MAIIMHHOTO Macel U MaprapuHa K OpoMHOI
BOJIE M pacTBOPY II€pMaHraHaTa KaJus.

JlabopaTopHbIe ONBITHI

B3auMozeiicTBue pacTBOpa YKCYCHOM KHCIIOTBI C MAarHMEM, OKCHJOM IIMHKA, THJIPOK-
cumom xenesa (1), pactBopom kapOoOHaTa Kajust U CTeapara Kajus.

O3zHakoMiieHHE ¢ 00pa3LaMu CII0KHBIX 3(UPOB.

OTHOIIIEHUE CITOKHBIX APUPOB K BOAC U OPTraHHYECKUM BEIICCTBAM.

BriBenieHmE JKUPHOTO TATHA C IIOMOIIBIO CI0XKHOTO dupa.

PacTBOpUMOCTB KUPOB B BOJIC U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHeHHE MOIOIIMX CBOKUCTB X03iMcTBEHHOTO Mbl1a 1 CMC B KecTKO# BoJE.

[IpakTrueckue 3aHATUA

PactBopuMOCTh pa3nuuHbIX KapOOHOBBIX KHUCIOT B Bofe. B3aumopeicTBue yKCycHOM
KHCIOTHI ¢ MeTaiiaMu. [lonydenue n30aMuiaoBoro 3¢upa yKCyCHON KUCTOTHI.

CpaBHEHHE CTENEHU HEHACBIIIEHHOCTH TBEPAOrO M XKHUAKOIO KUPOB. OMBUICHHE KHUPA.
[TonydyeHnue Mbl1a U U3y4EHUE €r0 CBOMCTB: MEHOOOpa30BaHUs, peakluii HOHHOTO 0OMeHa,
TUIPOJIN3a, BBIICTICHHUS CBOOOTHBIX )KUPHBIX KUCIIOT.

1.10. VYrueroasl

[Tonstue 06 yrnesojax. Kmaccudukanust yriaeBogoB. MoHO-, Iu- M IOJUCAXapubl,
MIpeICTaBUTENN KaXKA0W IpyIIbl yIiieBo0B. buonoruueckas posib yriaeBo10B, UX 3HAUE€HUE B
YKU3HU YeJI0BeKa U 00IeCTBa.

Monocaxapusl. CTpoeHHe U ONTHYecKasi 130MepHsi MoHocaxapu1oB. Vx kinaccudukanus
M0 YMCIy aTOMOB yriepoja W mnpupoje KapOoHWiIbHON rpymmbl. @opmynsr Ouinepa u
Xeyopca 1151 u300paxeHus: MoJieKysl MoHocaxapuoB. OTHeceHne MoHocaxapuaoB Kk D- u
L-psany. Baxkneiimue npencraBuTen MOHO3.

['mroko3a, cTpoeHue ee MOJIEKYJNbl M pu3ndeckue cBoiicTBa. TayTomepus. Xumuueckue
CBOMCTBA TJIFOKO3bI: PEaKIMH 10 albIETUIHON TpynIe («cepeOpsiHOro 3epKanay, OKUCICHHUE
a30THOM KHCIOTOM, TuapHpoBaHue). Peakiuu TIIIIOKO3bI Kak MHOTOaTOMHOIO CIIUpTA:
B3aMMOJIEHCTBHE TIIOKO3bI ¢ ruapokcuoM meau (II) mpu koMHaTHOHM Temmeparype U Ha-
rpeBaHuy. PaznuuHble TUIIBI OpOKeHUS (CIUPTOBOE, MOJIOYHOKHUCIIOE). [ TI0K03a B IpUpO/IE.
buonoruueckas posib 1 IPUMEHEHHUE TIIIOKO3bl. PPyKTO3a Kak M30MeEp IIIOK03bl. CpaBHEHME
CTPOCHHS MOJIEKYJIbI 1 XMMHUYECKHUX CBOMCTB TJIIOKO3bI U PpyKTO3bl. PpyKTO3a B IPUPOAE U
ee Ouosornyeckast posb.

[Tento3pl. Pubo3a u ae3okcupnbo3a Kak MpeACTaBUTEIN aibAoneHTo3. CTpoeHne Mo-
JIEKyJI.

Hucaxapunpl. Ctpoenne nucaxapuaoB. Ciocod couwleHeHus ITMKIOB. BoccTanaBnmBaro-
II1e ¥ HEBOCCTAHABJIMBAIOLINE CBOMCTBA JHMCAaXapUIOB KakK CIEACTBHE COWICHEHHUS LMKIIA.
CrpoeHne M XMMHYECKHE CBOMCTBA caxapo3bl. TE€XHOJIOTMYECKHE OCHOBBI MPOM3BOACTBA
caxapo3ssl. JIakTo3a 1 MaJIbT03a KaK U30MEPBI CaXapo3bl.

[Tomucaxapuapl. Obmiee cTpoenHue mnonucaxapuzoB. CTpoeHHE MOJEKYJbl Kpaxmana,
amMmwiI03a U aMWIONEKTUH. Pu3nueckrue CBOMCTBA KpaxMmalla, €ro HaX0)KJIEHUE B MPUPOJE U
Ouosiornyeckas poib. InmkoreH. XuMuueckue cBoiicTBa Kpaxmana. CTpoeHHE >JeMeH-
TapHOTO 3BEHA IEJITIONIO3bl. BinsiHUEe CTpOeHUs MOJMMEpHOM Ienu Ha (U3HUECKUe U XH-
MUYECKHE CBOWCTBA LEJUTION03bl. ['MIpOIN3 1emtoa03sl, 00pa3oBaHUe CIOXKHBIX 3PHUPOB C
HEOpPraHMYECKUMU M OpraHUYeCKUMHU KucioTamu. IloHATHEe 00 MCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM IIeJike, BUCKo3e. HaxoxkieHue B npupojae ¥ OHOJIOrHueckas poJib LEeJUTFOI03bI.
CpaBHeHHE CBOMCTB Kpaxmasa U LEJUTI0JIO3bL.

JeMoHcTpanu

OO0pa3s1ibl YIIIEBOIOB U U3/ICTUH U3 HUX.

ITosmyuenune caxapara KajablLiUs ¥ BBIJIEICHUE CaXapo3bl U3 pacTBOpA caxapara KaJbLusl.

B3anmopeiicTBre TIIOKO3bI ¢ (YKCUHCEPHUCTON KUCIOTOM.

OtHomueHne pacTBOpPOB caxaposbl U MaibTo3bl K CU(OH), mpu HarpeBaHuw.



O3zHakomieHHe ¢ (U3MYECKUMHU CBOMCTBAMH Kpaxmalia U IeJUTI0I03bI.

Habyxanue 1emono3sl U Kpaxmaia B BOJE.

[Tomyuenue TpUHUTpPATA LEIITIOI03bI.

Kosnekuus BOJIOKOH.

JlaGopaTopHbIe ONBITHI

O3HakomiieHHE ¢ (PU3NUECKUMH CBOMCTBAMU TJIFOKO3BI (aNTEUHAs YIIaKOBKa, TAOJIETKH).

KucioTHbI ruapoaus3 caxapossl.

3HaKOMCTBO C 00pa3laMH MOJUCaXapuI0B.

OOGHapyxeHue Kpaxmalia ¢ TIOMOIIbI0 KaYeCTBEHHOW peakiuu B Mefe, xjiede, Horypre,
MaprapuHe, MaKapOHHBIX U3JIEIHIX, KPYIax.

[TpakTHyeckue 3aHITHS

Peakuus «cepeOpsHOro 3epkana» TiOK03bl. B3auMozaeicTBie IIIOKO3bI ¢ THIPOKCHIOM
meau (1) mpu pa3snuYHBIX TeMIIeparypax.

JleiicTBre aMMHaYyHOIO pacTBOpa OKcUIa cepedpa Ha caxaposy.

OOGHapyxeHue JaKTo3bl B MoJIOKe. [leficTBHe Hioa Ha Kpaxmall.

1.11. AMuHBI, aMUHOKHUCIIOTBL, OCIKU

Knaccudukanus u nzomepusi amuoB. [lonstue 060 amunax. [lepBuuHble, BTOPUYHBIE H
TpeTuuHble amMuHbl. Kitlaccugukanys aMMHOB O THUILY YTJI€BOJOPOAHOIO pajuKana U YUCILy
aMHHOTPYII B MoOJIeKylie. [oMoiiorndyeckue psaasl TpeAeTbHBIX anu(aTHYecKux Hu
apoMaTHYECKUX aMHUHOB, U30MEPUS U HOMEHKJIATypa.

XHUMHUYECKUE CBOMCTBA aMMHOB. AMHMHBI KaK OPraHUYECKHE OCHOBAHUS, UX CPABHEHHUE C
aMMHaKOM U JIpyTUMHU HEOPraHWUYECKUMHU OCHOBaHUAMU. CpaBHEHHE XMMHUYECKUX CBOWMCTB
ann(paTHYECKUX U apOMaTHYECKUX aMUHOB. O0pa3oBaHie aMH10B. AHWJINHOBbBIE KPACUTEIH.
[lonsiTie O cHUHTETHMYECKHX BOJIOKHax. llonmamuiapl ¥ THOJMAMHUIHBIE CHUHTETHUYECKHE
BOJIOKHA.

[Tpumenenue u nosnyyenre aMmuHoB. [lonyuyenue amunoB. Pabotsl H.H.3ununa.

AmuHokucaoThl. IloHsiTHEe 00 aMuHOKMCIOTaX, HMX KilacCU(UKAUs M CTPOCHHE.
OnTnueckass mzomepus a-aMMHOKHMCIOT. HoMeHknaTypa aMuUHOKHMCIOT. J[BOWCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMMHOKMCIIOT M €€ MpU4uHbL. bunonspHele nonsl. Peakiumn
koHAeHcauuu. [lentunnas cBsa3b. CHHTETHYECKHE BOJIOKHA: KallpoH, sHaHT. Knaccudukanus
BOJIOKOH. [loy4yeHre aMHHOKHUCIIOT, UX IPUMEHEHUE U Ouosiornyeckast GyHKIHS.

benku. benku kak mnpupoansle nonaumepbl. [lepBuuHas, BTOpuUYHAas, TpeTHYHAs U
YEeTBEpTUYHASI CTPYKTYpbl OenkoB. OuOpmiIsipHble W TIO0YIsSpHbIE OenKu. XHUMHUYECKUe
CBOMCcTBa O€JIKOB: rOpeHHe, JAeHaTypalus, THIpOiIn3, KauyeCTBEHHbIE (IIBETHBIC) PEAKIIHHU.
buonornueckue ¢pyHkuu OesNKOB, UX 3HaueHHe. benku kak koMnoHeHT numy. [IpoGiema
0€JIKOBOT'0 TOJIOJIAaHUS U IIyTH €€ PELICHNUS.

JeMoHcTpanumn

®duznyeckue CBOKWCTBA METHJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3alaX, OTHOIIEHUE K
Boze. ['opeHne meTmiaMuHa.

B3aumopeiicTBie aHUIMHA U METWIIAMUHA C BOJIOW U KMCIIOTaMHU.

OxkpanvBaHye TKaHEeW aHWIMHOBBIMU KPACUTENISIMU.

Ob6HapyxeHne QyHKIIMOHATIBHBIX TPYIII B MOJIEKYJIaX aMUHOKHCIIOT.

Heiirpanu3zanus nienoun aMMHOKHCIOTOM.

Helitpanu3anus KucioTbl aMUHOKHCIOTOM.

PactBopenue u ocaxxieHne OenKoB.

JlaGopaTopHbI€ OTBITHI

N3roToBieHue MIapOCTePKHEBBIX U 00bEMHBIX MOJIENIel H30MEPHBIX AMHHOB.

PacTBOpeHue 6e1K0B B BOJIE M MX KOATYJISIIUS.

OO6HapyxeHue Oenka B KypuHOM SIHIIE U MOJIOKE.

[TpakTryeckue 3aHsATHS

OO6pa3zoBaHue conelt aHuIMHa. bpoMupoBaHue aHUITHHA.

Ob6pa3zoBanue conelt raunuHa. [lonyyeHre MeHOM COMM MIUIUHA.

Jenarypauus 6enka. [{BeTHbIe peakiiuu 6€IKOB.

1.12. AsorcopepiKamie reTepoUuKInIecKue coequnenns. Hykiennossie
KHMCIIOTBI

HyxnennoBbie kuciaoTel. HykiIeMHOBBIE KHCIOTBI Kak MNpUpOAHBIE moiaumepsl. Hy-
KJIEOTHU]IbI, UX cTpoeHue, nmpumepel. AT® u AJI®, ux B3aUMOIPEBPALIEHUE U POJIb ITOTO
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npouecca B pupoae. [lonstue JJTHK u PHK. Crpoenne JIHK, ee nepBruuHast 1 BTOpuyHas
ctpykrypa. Pab6orer ®@.Kpuka u JI.Yorcona. KommiaeMeHTapHOCTh a30THCTBIX OCHOBAHHA.
Perumukarus JIHK. Oco6ennoctu ctpoennst PHK. Tunbr PHK u ux 6uonoruueckue GyHKIuu.
[TonsTre 0 TpOMYHOM KoOJie (KoJI0HE). brnocuHTes O6enka B )kuBOH KieTke. [ eHHas MHXeHepHs
1 6notexHonorus. TpaHcreHHbIe (JOPMbI PACTCHHIA U KUBOTHBIX.

JeMoHcTpanuu

Mogenu MOJIEKyJ BaXKHEUIINX FE€TEPOLUKIIOB.

Komekuus rerepouuKInieckux coeAMHEHUH.

JlelicTBre pacTBOpa NUPUIMHA HA UHIUKATOD.

B3aumoneiicTBre nupuanuHa ¢ CONSTHOM KUCIOTOM.

Mopens monekynsl JIHK, nemoHCTpauus npuHIMIA KOMIUIEMEHTApPHOCTH a30THUCTBIX
OCHOBaHMM.

OO6pa3ubl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM PACTEHUH U KUBOTHBIX.

JlexapcTBa U mpenaparbl, U3TOTOBJICHHBIE METOJAAMU T'€HHOM MHXKEHEpPUU M OMOTEXHO-
JIOTHH.

JlaGopaTopHbIi OTIBIT

H3roroBneHre 00bEMHBIX U IAPOCTEPIKHEBBIX MOJICICH a30TUCTBIX TETEPOITUKIIOB.

1.13. Buonoru4ecKky akTUBHBIE COSIUHEHNUS

®epmentsl. [loHATHe O (QepMeHTax Kak O OMOJIOTMYECKHUX KaTaau3aTopax OeJIKOBOM
npupobsl. OCOOEHHOCTH CTPOEHHsSI U CBOMCTB B CpPaBHEHHM C HEOPraHMYECKUMM KaTajiu-
3aropamu. Knaccudukauus ¢epmeHToB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (EpPMEHTOB:
CEeJIEKTUBHOCTh U 3(h(h)eKTUBHOCTh. 3aBUCUMOCTb AKTUBHOCTH ()EPMEHTOB OT TEMIIEpPaTyphl U
pH cpensl. 3nauenne pepMEeHTOB B OMOJIOTHH U IPUMEHEHHUE B TPOMBIIUICHHOCTH.

Buramunsl. Ilonstie o BuramuHax. Mx kmaccudukamus u ob6o3nadenune. Hopma mo-
TpeOienus BUTaMMHOB. BomopactBopumeie (Ha mpumepe ButamMmuHoB C, rpynmsl B u P) u
AKHUpOpacTBOpUMBIE (Ha mpuMepe BUTaMuHOB A, D u E). ABUTaMHHO3bI, TUIIEPBUTAMUHO3BI U
TUIIOBUTaMUHO3BI, UX MPO(UIAKTHKA.

'opmonsl. IloHATHe 0 ropmMoHax Kak OHOJIOTMYECKM AaKTHBHBIX BELIECTBAaX, BBIMNOJI-
HSIOUIMX SHIOKPUHHYIO PETYJSIIHI0 JKU3HEAEATeIbHOCTH opranuzMoB. Knaccudukanums
TOPMOHOB: CTE€POH/Ibl, TPOU3BOAHBIE AMUHOKHUCIIOT, MOJUIENTHAHBIE U OSIIKOBbIE TOPMOHBI.
OTtxnenpHBIE IPENCTAaBUTENN: ICTPAINOII, TECTOCTEPOH, NHCYJINH, apEHAJINH.

JlexapctBa. IloHATHE O NEkapcTBax Kak XMMHOTEpANeBTUYECKHX mpenaparax. Kpatkue
HCTOPUYECKHE CBEJEHHUS O BOSHUKHOBEHUM U Pa3BUTHUU XUMHUOTEpanuu. [ pymnibl jekapcTs:
cynabhaMuapl (CTPENTOIUA), AHTUOMOTHUKU (NEHUILINH), AHTUIMPETUKH (acCTHUpHUH),
aHAJIbIreTUKU (aHaJIbIMH). MexaHu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IpEenapaTos,
CTPOEHHE MOJIEKYJI, IPOrHO3UPOBAHUE CBOMCTB HA OCHOBE aHAJIN3a XMMHUYECKOI'O CTPOEHUS.
AHTHOMOTHUKY, UX KJIacCU(QHUKAIUSA MO CTPOCHUIO, TUILY U CIEKTpy JeicTBus. be3omnacHble
CHOCOOBI MPUMEHEHUS, JIEKAPCTBEHHbIE (POPMBI.

JeMoHcTpannu

CpaBHenue ckopoctu pasnoxkenus HpO, mon nelictBueM ¢epMeHTa KaTajla3bl U HEOp-
rannueckux karanuszatopoB: Kl, FeCls, MnOs.

OO0pa31pl BUTAMUHHBIX ITPETIapaToB.

ITonuBUTAMUHBI.

Wnmoctpanuu ¢hotorpaduii KUBOTHBIX € pa3IMYHBIMU (OPMAMU aBUTAMHUHO30B.

[Tnakar ¢ n300paXkeHneM CTPYKTYPHBIX (POpMyIT 3CTparoa, TECTOCTEPOHA, aJJpeHalInHa.

BsaumogetictBue agpenanina ¢ pactsopom FeCls.

benkoBas npupoia HHCYIMHA (L[BETHAS PEaKIIMs Ha OCNKH).

[TnakaTsl WK KOAOTpaMMBI ¢ GopMylaMu amMHa CyIb(aHHUIOBON KHUCIOTHI, TUTHIIPO-
dbonueBoil M JOXKHON AUTUIAPOPOINEBON KHUCIOT, OCH3WIMEHUIIWUIMHA, TETPAIUKINHA,
nedoTakcuma, aclupHuHa.

JlaGopaTopHbI€ OTBITHI

HcnpiTaHue pacTBOPUMOCTH aJIpeHaINHA B BOJIE U COJISTHOM KUCIIOTE.

OOHapyXeHue aclupruHa B TOTOBOM JIEKApCTBEHHOMU (hopMme.

[TpakTHyeckue 3aHsATH

OOHapyxeHue BuUTaMMHAa A B mojcoigHeyHoM Maciie. OOHapyxenue BuTamuHa C B
sa6mounoM coke. OnpezneneHue BuTaMuaa D B ppiObeM KHpe U KYPUHOM XKEITKE.

JeiictBre aMWIO3bl CIIOHBI Ha Kpaxmall. J[eWcTBUE AErMIpOreHasbl Ha METUIICHOBBIN
cuHui. JleicTBue Karanassl Ha IEPOKCU BOJOPOA.

AHanu3 JIEKapCTBEHHBIX IMPENapaToB, MPOU3BOIHBIX CAIHUIIMIOBON KHUCIOTHL. AHaIU3
JIEKapCTBEHHBIX MIPENapaToB, IPOU3BOIHBIX A-aMUHO(pEHOIA.



2. O0mas 1 HeopraHuYecKask XUMHsI

2.1. Xumusa — Hayka o sewyecmaax

CocraB BemecTBa. XuMuieckue neMeHThl. CrocoObl CyIIeCTBOBaHUS XUMUYECKUX dJIe-
MEHTOB: aTOMBbI, IIPOCThIE M CJIOXHBIC BelllecTBA. BellecTBa MOCTOSHHOTO U MEPEMEHHOTO
cocTaBa. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. BeliecTBa MOJEKYISIPHOTO U HEMOJIEKY-
asipHoro crpoeHus. CriocoObl OTOOpaXXeHHsS MOJEKYJ: MOJEKYJSIpHbIE U CTPYKTYpHBIE
(dbopMyIIBI; mIapoCTEpKHEBBIE U MacIITaOHbIe pocTpaHcTBeHHbIe (CTioapra — bpurieba)
MOJIETN MOJIEKYJI.

N3mepenue BemiectBa. Macca aToMOB UM MOJIEKYyJ1. ATOMHas enuHuna mMaccbl. OTHOCH-
TEJNbHbIE aTOMHAasl U MOJIEKyJIsspHas Macchl. KonuuecTBo BelecTBa U €AMHMIIBI €r0 U3Me-
peHUs: MOJIb, MMOJIb, KMOJIb. Yncno ABoraapo. MosipHas macca.

ArperaTHble COCTOSIHUSA BelllecTBa. TBepaoe (KpucTaminyeckoe U aMop(dHOe), JKUJIKOE U
ra3oo0pa3Hoe arperatHble COCTOSIHUS BELIECTBA. 3aKOH ABOraJip0 M €ro CleICTBUSL.
Mossipablii 00beM BelIecTB B ra3000pa3sHoM cocTostHUU. OObeIMHEHHBIN Ta30BbIA 3aKOH U
ypaBHeHue MenzeneeBa — Knanelipona.

Cwmecu BemiecTB. Paznuuus Mexxay cMecsiMH U XUMUYECKHUMHE COeTMHEHUsIMU. MaccoBas u
0o0BEMHAs 10JIU KOMIIOHEHTOB CMECH.

JemoHncTpanuu

OnbIThI, HJUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACChI BEILIECTB.

Habop mopeneli aToMOB U MOJIEKYIL.

Hekoropsie BeecTBa K0JIM4eCTBOM B 1 MOJIb.

Mopnenb MoasipHOro 00bEMa ra3os.

[IpakTrueckue 3aHATUA

H3roroBnenue Mojienei MOJIEKyJl HEKOTOPhIX OPraHUYECKUX U HEOPTraHMYECKHUX BEIEeCTB.

OurcTka BelecTB (PUIBTPOBAHUEM M TUCTHILIANMEH. O4nCcTKa BELIECTB MEPEKPUCTAI-
Tu3anuen.

2.2. CtpoeHnue atroma

AToM — ciiokHas JacTuua. JlokazaTenbCTBa CIOXKHOCTH CTPOEHMs aToMa: KaTOJIHbIE U
PEHTIeHOBCKUE TyuH, (HOTOAIPPEKT, paTu0aKTUBHOCTD, SJEKTPOIIH3.

[Tnanerapnast mogens aroma 3. Pesepdopaa. Crpoenue atoma o H. bopy. CoBpemeHHbIe
MIPEJICTaBICHHUS O CTPOSHUH aToMa. KopmycKyIsIpHO-BOJTHOBOH Jyan3M YaCTHII MUKPOMHUPA.

CocrtaB atoMmHOro snpa. HykjoHbI: NpOTOHBI M HEWTPOHBI. M30TONBI M HYKIUABI.
Y CcTOWYHUBOCTH SATIEP.

OnekTpoHHas 00oyiouka aToMOB. [loHsATHE 00 AMEKTPOHHOW OpOUTAIM U 3JIEKTPOHHOM
oOnake. KBaHTOBbIE uncia: riaBHOE, opOUTaIbHOE (ITOOOYHOE), MATHUTHOE U CIIMHOBOE.
Pacnipenenenne S1€KTPOHOB MO SHEPTETHYECKHM YPOBHSM, MOIYPOBHSAM M OpOUTAISIM B
COOTBETCTBHUHM C MIPUHLIUIIOM HaMMEeHbIIeH sHepruu, npuHuunom [aynu u npasunom I'yana.
DNeKTpOHHbIE KOHPUTypallui aTOMOB XMMHYECKHX 3JIEMEHTOB.

BaneHTHbIE BO3MOXHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB.

DneKkTpoHHas KiacCHu(UKAIMI XUMHYECKHX JIEMEHTOB: S-, P-, d-, f-amemeHTHI.

JeMoHCcTpauun

Dotodddexr.

Monenu opOuTanei pa3nuyHoi GopMmBl.

JlaGopaTopHBI OTIBIT

HaGnroeHne crieKTpoB HCITyCKaHUs M TIOTJIONMIEHHSI COSAMHEHUH XMMHYECKHIX 3JIEMEHTOB
C TIOMOIIIBIO CIIEKTPOCKOIIA.

2.3. Tlepumomuueckwuii 3akoH U [lepruoauueckas cHCTEMa XUMHYECKHX
anemenToB 1. 1. Menneneepa

OTKpBITHE TEPUOIUYECKOTO 3aKoHa. lIpenmoceuiku: HakorsieHHe (aKTOJIOTHYECKOTO
Marepuana, paborel mnpenmectBeHHukoB (M. B. lebepeiinepa, A. 03.lllankypTtya,
Jx.A . Heronenaca, JI.LKO.Meiiepa), cbe3n xumukoB B Kapicpys, nuuHoctHbie kauecTa 1. U.
MengaeneeBa. Otkpsoitue . 1. MenaeneeBbiM [leproandeckoro 3akoHa.

[lepuonnueckuii 3akoH U ctpoeHue aroma. M3orombl. CoBpeMEHHOE MOHATHE XHUMUYE-
CKOTo 351eMeHTa. 3akoHoMepHOCTh I'. Mo3znu. CoBpemenHas popmynuposka Ilepuoauuecko-
ro 3akoHa. Ilepuoguueckas cucrema U crpoeHue atoma. GU3NYECKUI CMBICI MTOPSIKOBOTO
HOMEpa 3JIEMEHTOB, HOMEPOB Tpynnbl M mnepuoja. Ilepumonuueckoe HW3MEHEHUE CBOWCTB
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JJIEMEHTOB: paJuyca aTroMa; DHEPIHHM HOHU3ALMH; SIIEKTPOOTPHULIATEIbHOCTH. [IpuumHBI
WU3MEHEHHS METAINIMYECKUX U HEMETAININYECKUX CBOMCTB 3JIEMEHTOB B IPYMNIAX U IEPUOJAX,
B TOM uucie OonpmUX U cBepxOonbiiux. 3HaueHue Ilepuonmyeckoro 3akoHa u
[Iepuonnueckoii cucreMsl XuMudeckux aiemMeHToB /1. M. MenneneeBa s pa3BUTHS HAYKU U
ITIOHUMAaHHUsl XUMUYECKON KapTUHBI MUPA.

JeMoHcTpanuu

Paznuunbie BapuanTsl Tabmuiel [lepuoanyeckoii cucreMbl XuMu4eckux 3nementos 1. U.
Menpeneesa.

OO6pa31ibl NPOCTHIX BEIIECTB OKCHIOB U TUAPOKcH10B emenToB 11 nepuona.

JlaGopaTopHBIii OTIBIT

CpaBHeHUE CBOMCTB IIPOCTBIX BELIECTB, OKCUIOB U r'UAPOKCcUI0B ieMeHToB |l nepuoaa.

2.4. Crpoenue BemiecTsa

IlonsTHe O XUMHYECKOM CBS3U. THIIBI XMMHUUYECKHMX CBs3¢i: KOBAJICHTHAs, WOHHAd,
METaJUIM4eCcKas ¥ BOAOPOIHAsL.

KoBanenTHas xumMudeckas cBsi3b. J[Ba MexaHn3Ma 00pa30BaHUs ATOM CBS3M: OOMEHHBIN
JIOHOPHO-aKUEeNTOpHbINA. OCHOBHBIE MMAPAMETPhI ITOTO THUIMA CBSA3M: JUIMHA, IPOYHOCTh, YTOJ
CBSI3M MM BAJICHTHBIM yros. OCHOBHBIE CBOMCTBA KOBAJIEHTHOW CBS3M: HACHIIIEHHOCTD,
HOJISIPU3YEMOCTh U IPOYHOCTh. DJIEKTPOOTPHULIATEILHOCTh M KJIacCU(UKaLUs KOBaJICHTHBIX
CBSI3€H 110 3TOMY IIPU3HAKY: MOJISIPHAS U HETOJISIPHAsA KOBAJICHTHBIE CBA3H. [ [oaspHOCTE CBA3M
U TOJSIPHOCTh MoJIeKyJbl. Crnoco0 mepekpblBaHMs —3JEKTPOHHBIX opOuTaned u
KJaccu(uKalus KOBAJIGHTHBIX CBSI3€H IO 3TOMY IpPHU3HAKY: CT- U M-CBA3U. KpaTHOCTbH
KOBQJIEGHTHBIX CBs3ell M KiaccuuKalnus UX MO 3TOMY HPU3HAKY: OJMHApHBIE, TBOWMHBIE,
TPOMHBIE, OJIYTOPHBIE. THUIIBI KPUCTAIINYECKUX PEUIETOK Y BEUIECTB C 3TUM THUIIOM CBSA3U:
aTOMHBIE U MOJIEKYJsIpHble. DU3nyecKkre CBOWCTBA BEIIECTB C 3THMM KPHUCTAJUIMYECKUMHU
peLIeTKaMu.

Nonnas xumuueckas cBs3b. KpaiiHuil ciaydail KOBAJICHTHOW MOJSPHOU CBA3M. MexaHu3m
o0pa3oBaHMsl MOHHOH CBs3H. MOHHBIE KPHUCTAIIMYECKHE PEIIETKH W CBOWCTBA BEIECTB C
TaKUMU KPUCTaJUIAMM.

Mertannuueckas Xxumuueckas cBsizb. OCoObI TUIT XMMHUYECKOH CBS3M, CYLECTBYIOLINH B
MeTaJljIaxX U cIulaBax. Ee oTinums u cXOACTBO ¢ KOBAJIEHTHON U MOHHOM cBA3siMU. CBOMCTBA
METaJUIMYECKOU CBsI3U. MeTauiniyecKkue KpUCTaNIMYeCKUE PELIETKH U CBOMCTBA BELIECTB C
TaKMMH KpUCTaJJIaMHU.

Bonoponnas xumuueckas cBa3b. MexaHu3Mm oOpa3oBaHusi Takoil cBs3u. Ee knaccudu-
Kalus: MEXMOJCKYJISPHAs W BHYTPUMOJIEKYJISIpHAs BOXOPOJHBIE CBA3U. MOJIEKyIsIpHBIC
KPUCTAJUIMYECKUE DPEIIETKH i1 JTOro Tuna cBs3d. Dusnmyeckrne CBOWCTBA BEIIECTB C
BOJOPOAHON CBsA3bI0. bHonornyeckass pojb BOJAOPOJIHBIX CBA3EH B OPraHM3aLUMU CTPYKTYP
OMOTIOIMMEPOB.

Enunas mpupoja XMMHUYECKUX CBSA3€H: HaJIU4ME PA3JIMYHBIX THUIIOB CBS3€M B OJHOM
BEILIECTBE, ITEPEX0/] OJHOIO TUIIA CBSI3U B IPYIOU U T. II.

KomniekcoobpazoBanue. [loHsATHE 0 KOMIUIEKCHBIX coeluHeHUsX. KoopanHanmoHHOE
YHCI0 KOMIUIeKcooOpa3oBaTens. BHyTpeHHsst u BHemHAs cdepa komiuiekcoB. Homenkna-
Typa KOMIUIEKCHBIX COeIMHEeHMM. VX 3HaueHne.

JeMoHCcTpauun

Mogenu MOJIEKyYI pa3InYHON apXUTEKTYPBI. ) 2

Mogenu U3 BO3AYUIHBIX IMIAPOB IIPOCTPAHCTBEHHOI'O PACIOJOXKEHHUS SP-, SP -, SP°-
TUOPUTHBIX OpOHUTATICH.

Mopenn KpUCTAIUIMYECKUX PEIIETOK PA3JIMYHOIO THIIA.

Monenu monekyn JIHK u Genka.

JlaGopaTopHbI€ OTBITHI

B3aumopeiicTBiie MHOTOATOMHBIX CIIUPTOB C (PEIMHIOBOMN KUJIKOCTBIO.

KauecTtBeHHble peakiuy Ha HOHBI Fe“+ u Fe’+.

2.5. Tlomumepst

Heoprannueckue nonumepsl. [lomuMepbl — mpocThie BElIECTBA C aTOMHOM KpHCTal-
JIMYECKOW PEUIeTKON: aJuIOTPOIHBIE BUAOM3MEHEHHUs yrieponaa (anmas, rpadur, KapOuH,
¢byiepeH, B3aMMOCBsI3b THOpHUIN3AIK OpOUTAJIeH y aTOMOB yriiepoJia ¢ IpOCTPaHCTBEHHBIM
CTPOCHUEM QJJIOTPONHBIX MOJU(UKAIMIA); CEIeH M TeJULyp ILENOYEeYHOTO CTPOCHHUS.
[Tonumepbl — CI0KHBIE BEIIECTBA C ATOMHOW KPUCTAIUIMYECKOW PELIETKOW: KBapL, Kpem-
He3eM (IUOKCHIHBIE COETUHEHUS KPEMHMS), KOPYH/ (OKCHUJ aIFOMUHHUSA) U aIFOMOCHIINKAThI



(mosieBbIe IIMNATHI, CIOJA, KAONHMH). MuHepansl U ropusle nopoisl. Cepa miacTUyeckas.
MuHepallbHOE BOJIOKHO — acOecT. 3HaueHHe HEOPraHWYeCKUX MPHUPOIHBIX MOJUMEPOB B
(bopMHpPOBaHUN OJJHOM U3 F€0JOrMYECKUX 000J04YeK 3eMIIn — JIUTOC(EPHI.

Opraanyeckue noauMepbl. CriocoObl UX MOTyUSHHs: PEaKLUU MOTUMEPHU3AIH U PeaKIIun
noJIMKoHAeHcauuu. CTpPyKTypbl IOJIMMEPOB: JIMHEWHBIE, Pa3BETBIECHHBIE M IIPOCTPaH-
cTBeHHbIe. CTPYKTYpHpOBaHUE TOJIMMEPOB: BYJIKaHHM3AlUs KaydyKoB, TyOieHue OClIKOB,
OTBEPK/ICHNE TIOJUKOHAECHCALMOHHBIX [TOJINMEPOB.

Knaccugukaius moimmMepoB 1o pa3inyHbIM IPU3HAKAM.

JleMoHCTpanyuu

Komnexkunu mnactMace, KayqyyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPOJ.

MuHepanbHOE BOJIOKHO — acOecT — U U3EIHs U3 HEro.

Monenu monekyin 6enkos, JIHK, PHK.

JlaGopaTopHBbI€ OIBITHI

O3HakomiieHHE ¢ O0pa3liaMH IJJaCTMAacc, BOJIOKOH, KaydyKOB, MUHEpPAJIOB U TOPHBIX
HIOPOJI.

[TpoBepka miacTMacc Ha 3JIEKTPUUYECKYIO IMPOBOJUMOCTb, TOPIOYECTh, OTHOLICHHE K
pacTBOpaM KHCJIOT, HIEJI0YEH U OKUCITUTEIIEH.

CpaBHeHUE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOILIIACTUYHBIX IJIACTMACC.

ITony4yenue HUTEN U3 KalpOHOBOM WX JJABCAHOBOM CMOJIBI.

OO6HapyxeHue XJIopa B OJUBUHUIXJIOPHUIE.

2.6. JlucriepcHbIE CHCTEMBI

IlonsaiTue o paucnepcHbIX cucTeMax. Kiaccudukanus IUCHEPCHBIX CHCTEM B
3aBHCUMOCTH OT arperaTHOro COCTOSIHUSI JUCIIEPCHOHHOM cpesibl M JucCHepcHOM (a3sbl, a
TaKXke M0 pasMepy HUX dYacTull. ['pyboaucriepcHble CHUCTEMBI: 3MYJIbCUU M CYCHEH3UMU.
TonkonucnepcHble CUCTEMBI: KOJUIOMJHBIE (30JIM U Telli) U MCTUHHBIE (MOJEKYJSpHBIE,
MOJICKYJISIPHO-UOHHbIE M HOHHBIE). O¢dexkr Tunnmanit. Koarymsauus B KOJJIOUIHBIX
pactBopax. CHHEpE3uC B ressx.

3HayeHMe JHCHEPCHBIX CHCTEM B KHBOH M HEKMBOH NpPHPOAe W NPAKTHYECKOM
ZAKMN3HHU YEJI0BEKaA. SMYJ'II)CI/II/I U CYCIICH3WMH B CTPOUTCIILCTBE, HI/IHIGBOﬁ u MGI[PIIII/IHCKOﬁ
IMPOMBIINIJICHHOCTH, KOCMECTHUKC. BI/IOJ'IOFI/I‘-IGCKI/IG, MEOUIIMHCKHUEC U TEXHOJIOTHYECKHUE 30JIH.
3HaveHue rejeil B Opranu3aliy )XuBoi maTepun. bruomornueckue, nuieBbie, MEAUITUHCKHE,
KocMeTuueckue renu. CuHepesuc Kak (pakTop, ONpeaessitoliui CpOK TOAHOCTH MPOAYKLIUU
Ha OCHOBe reneil. CBepThIBaHME KPOBU KaK OMOJIOTHYECKUN CUHEPE3HC, €r0 3HAYCHHUE.

JeMoHCTpanuu

Bunbl 1MCIIEPCHBIX CUCTEM U UX XapaKTEPHbIE IPU3HAKHU.

[TpoxoxxaeHue Tyda cBeTa yepe3 KOJUIOMIHbIE M UCTHHHBIE pacTBOpHl (3ddext Tunmams).

JlaGopaTopHBbI€ OTBITHI

[Tony4yeHue cycieH3uH cepbl U KaHU(OIH.

[Tony4yeHne sMyIbCUHM PACTUTENIBHOTO Maciia U OeH3071a.

[Tony4enue 3015 Kkpaxmana. [lomyuenue 30515 cepbl U3 THOCYIb(aTa HATPUSl.

2.7. XuMuvecKue peaKifinm

Kiuaccnpukanusi XuMHYECKHX peakuMil B OPraHu4ecKod M HEOPraHM4YecKo XUMMH.
[TonsiTre o xummudeckoi peakuuu. Peakiuu, nayme 6e3 n3MeHEeHUs! KaueCTBEHHOT0 COCTaBa
BELIECTB: aJUIOTPONU3alMs U u3oMepusanus. Peakiuu, uayne ¢ MU3MEHEHMEM COCTaBa
BELIECTB: MO YHMCIY M XapaKTepy pearupymooiux U o0pa3yroUuxcs BEMIECTB (pa3ioKeHHUs,
COEUHEHMS, 3aMelleHHs, OOMEHa); MO0 HM3MEHEHHUIO CTeNeHell OKHCIEHHUS 3IIEMEHTOB
(OKMCIUTENbHO-BOCCTAHOBUTENIBHBIE U HEOKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUN); TTO
TerIoBoMY 3(pPeKTy (9K30- U IHAOTEPMUUYECKHUE); TI0 (ha3e (TOMO- U TeTEPOTCHHEIE); TI0 Ha-
MpaBJIeHUI0 (00OpaTHMbIe U HEOOpaTUMBbIE); 10 UCIIOIH30BAHUIO KaTalnu3aTropa (KaTaauThde-
CKH€ ¥ HEKaTAIUTUYECKHE); IO MEXaHU3MY (paJuKalbHbIE, MOJIEKYIISIPHBIE U HOHHBIE).

BeposiTHOCTH MPOTEKAHHUA XMMHUYECKMX peakunuil. BHyTpeHHsq 3HEeprus, SHTAIbINS.
TemnmoBoii 3¢dext xumudeckux peaknuit. Tepmoxumudeckue ypaBHeHus. CTaHmapTHas
SHTAJIBINA peakiuii u oOpa3oBanus BemecTB. 3akoH . . ['ecca u ero cnepctBus. HTpONHUS.

Cxopocth xuMudeckux peakuuii. [lonsitue o ckopoctu peakiuid. CKOpOCTh TOMO- U
TFeTEPOTeHHOMN peakIi. JHEPrUus aKTUBAIUH.

DakTopbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW peakiuu. [Ipupona pearupyrommx Be-
miectB. Temmeparypa (3akoH Baut — [Nodda). Konnenrpanus. Karanuzaropsl u karanus:
rOMO- WU TE€TEPOTreHHBbIN, X MeXaHu3Mbl. DEepMEHTHI, UX CpPaBHEHHE C HEOPTraHUYECKUMH
KaTaJIn3aTOPaMU. 3aBHUCHUMOCTh CKOPOCTH PpEaKIUH OT IOBEPXHOCTU CONPUKOCHOBEHHUS
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pearupyronux BemecTs.

O0paTuMoCcTh XHMHYECKMX peaknuii. Xumuuyeckoe paBHoBecue. Ilonstue o
XMMHUYECKOM paBHOBecuu. PaBHOBecHble KOHILEHTpaUMU. J[MHAMUYHOCTH XHMHUYECKOTO
paBHOBecusi. DakTOphI, BAUSIONIME HA CMEIEHUE PABHOBECHs: KOHLIEHTpAIus, JaBJICHUE,
temneparypa (npunuun Jle [llatense).

JeMoHcTpanuu

[TpeBparnienne kpacHoro gochopa B OEIbIi; KHCIOPOJa B 030H.

Mopenu 6yrana u u300yTaHa.

[Tonydyenue kucnopoja U3 NepoKcuaa BOJAOPOIa U BOAbL; JETUApaTalys STaHOIa.

[Henmouka mnpeBpamienuiit P ~ P,Os * H3POy; cBOMCTBa YKCYCHOW KHCIOTBI; pEAKIIHH,
uaynie ¢ 00pazoBaHHUEM OCaJKa, T'a3a U BOJIbI; CBOMCTBA METAIJIOB, OKUCIICHHE ajbJeTHIA B
KHCIIOTY U CIIUPTA B aJbAETU.

Peakuuu ropeHus; peakuuyd HHIOTEPMUYECKHE HA MpHUMEpPE pPEaKUUH pPa3ioxKEHHS
(3TaHONa, KAIMWHON CeMUTphl, OMXpoMaTa aMMOHHS) M 3K30TEpMUYECKHE Ha MIpHUMEpe
peakuuii coequHenus (oOecrBeyrBaHre OPOMHOM BOJIBI M pacTBOpa MEepMaHTaHaTa Kajus
STUJICHOM, TallICHUE U3BECTU U Jp.).

B3aumoneiicTBue 1MHKA C paCTBOPAMU COJITHOW M CEPHOU KUCIOT MPHU Pa3HBIX TEMIIE-
paTypax, pa3HbIX KOHILEHTPAIUAX COJISTHOM KHUCIOTHI; Pa3IoKeHHE MEePOKCHIa KUCIOpOoaa ¢
moMoIIepIo okcuaa Mapranina (IV), karanasbl cbIporo msica u ChIpoTo Kaproders.

B3aumoneiicTBre IMHKA pa3IMuHON TOBEPXHOCTH (TIOPOIIIKA, MBUIH, TPaHyJ1) C KHUCIOTOH.

Mogenb «KAISIETO CIOS.

CwmelieHre paBHOBECHS B CUCTEME: Fe’+ + 3 CNS <—> Fe(CNS)s; oMblICHHE KHPOB,
peakuuu 3TepuduKalum.

3aBUCHUMOCTh CTENEHHU AJIEKTPOIUTUUYECKON HUCCOLMALMU YKCYCHOM KHUCIOTBI OT pa3-
OaBIieHUS.

CpaBuenue coiictB 0,1 H pacTBOpoB CepHON M CEPHUCTOMN KUCIOT; MypaBbBUHOU U YK-
CYCHOM KHUCIJIOT; TUIPOKCUIOB JTUTHSI, HATPHS U KA.

JlaGopaTopHbI€ OTBITHI

[Tomyyenue kuciaopoa pa3noKeHueM NepoKCHaa BOAOPOaa U (MJIK) IepMaHTaHaTa KaJlusl.

Peaknuu, uaymue ¢ oOpa3oBaHHEeM OCajKa, ra3a WJIA BOJBI JJISI OPTraHUYECKUX U He-
OpPTraHUYECKUX KHUCIIOT.

2.8. PactBOpsI

IlonsTne o pacrBopax. PU3MKO-XMMHYECKAs] NPHUPOAA PACTBOPEHUS M PaCTBOPOB.
B3anMopeicTBre pacTBOpUTENE M PACTBOPEHHOIO BEIIECTBA. PacTBOPUMOCTH BEIIECTB.
CriocoObl BbIpa)keHUs! KOHIEHTPAIMK PacTBOPOB: MAaCcCOBas J10JI pPaCTBOPEHHOI'O BELIECTBA
(mpoLeHTHAs1), MOJIIpHASL.

Teopus 3JIEKTPOIUTHYECKON quccouanui. MexaHu3M JUCCOLUAIMK BEIIECTB C pa3iand-
HBIMU TUIIAMHM XUMHUYECKUX CBsI3eil. BKiag pycckux ydeHbIX B pa3BUTHE NPEACTaBICHUH 00
ANEKTPOINTUYECKON Jucconuanuu. OCHOBHBIE IOJOXEHUS TEOPUM DJIEKTPOIUTHYECKOU
aucconyanu. CTeneHp 3JeKTPOJUTHUYECKONH IUcCOIManuyd U (akTopbl €€ 3aBUCHMOCTH.
CUIIBHBIE U CPEJTHHE EKTPOJINTHI.

Hucconmanus Boasl. BonopoaHsli nokasarens. Cpena BOJHBIX PACTBOPOB JJIEKTPOIUTOB.
Peakuuu oOMeHa B BOJHBIX pacTBOpax AJIEKTPOJIUTOB.

['unponu3 kak oOMeHHBIN npouecc. HeoOpaTumblil rupoin3 opraHMuecKUX U Heopra-
HAYECKHUX COETMHEHUH U €0 3HaYEHUE B IPAKTUUECKON JEATENbHOCTH YEI0BEKA.

OO6patumelii runponu3 coieil. CryneHuaTslid ruaponus. [IpakTtuyeckoe mnprUMeHeHUE
THIPOJIN3A.

['maponu3 opraHnyeckux BeiecTs (OEIKOB, )KUPOB, YIIIEBOA0B, MOTUHYKICOTHI0B, ATD)
U ero Ouonoruyeckoe M IMpakTHYeckoe 3HaueHue. OMbUIeHHE JKUpOB. Peaxius
sTepuduKaImm.

JeMoHcTpauun

CpaBHeHuE 3I1EKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMmeleHre paBHOBECHS TUCCOIMAIIMU CIa0bIX KUCIIOT.

WuankaTopsl 1 U3MEHEHUE UX OKPACKH B Pa3HbIX Cpeaax.

CepHOKHCITBIN U ()epMEHTATUBHBIN THIPOJIU3 YTIICBOIOB.

I'maponn3 kapOOHATOB, CyNb(AaTOB U CHIIMKATOB LIEIOYHBIX METAJIJIOB; HUTPATOB CBUHIIA
(1) wu tMHKa, XJI0pH1a aMMOHHS.

JlaGopaTopHBIii OTIBIT

XapakTep JUCCOLMAUU Pa3InYHbIX THAPOKCUIOB.

IIpakTrueckoe 3ansaTue



[TpurotoBneHne pacTBOPOB PA3TUUHBIX BUJIOB KOHIICHTPAIIHH.

2.9. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
DIEKTPOXUMHUYECKHE TPOIECCHI

OKuCIUTEIbHO-BOCCTAaHOBUTENBbHBIE peakiuy. CreneHb okuciaeHus. BoccranoBurenu u
okuciauteny. OKHUCIEHnEe U BOCCTaHOBJIEHUE. BakHelne oKUCIUTENN U BOCCTAHOBUTEIH.
BoccranoBuTenbHblE CBOMCTBa METaNIOB — MPOCTHIX BeniecTB. OKHUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOWCTBAa HEMETANIOB — IHPOCTHIX BelIeCTB. BoccraHOBUTENBHBIE
CBOWCTBa BEIIECTB, OOpa30BaHHBIX JJIEMEHTaMH B HH3IIEH (OTPHULIATENBFHOW) CTEIEHU
okucneHus. OKUCITUTENTbHBIE CBOMCTBA BEIIECTB, 0OPa30BAHHBIX 3JEMEHTAMH B BBICIICH
(MOJ0XKUTENBHOM) cTeneHu OkucieHus. OKHUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA
BELIECTB, 00Pa30BaHHBIX JIEMEHTAMH B IPOMEKYTOUHBIX CTETIEHAX OKHCICHUS.

Kanaccupuxanus OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX peakuuii. Peaknun
MEXaTOMHOTO u MEKMOJIEKYJISIPHOTO OKHUCJIEHUSI-BOCCTAHOBIICHUS. Peakiuu
BHYTPHUMOJIEKYJISIPHOTO OKHUCJICHUS-BOCCTAHOBICHUS. Peaknuu

CaMOOKHCJICHHUS-CAMOBOCCTAHOBJICHHSI (JTUCITPOTIOPIIMOHUPOBAHMS ).

Metoabl coCTaBiI€HUsI YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. Merox
AJICKTPOHHOTO Oananca. BiusHue cpeipl Ha MPOTEKAHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB.

XuMHYeCKHe HMCTOYHMKH TOKA. OJEKTPOAHBIE TMOTEHIMAaNbl. Psa craHaapTHBIX
9JEKTPOJIHBIX  TMOTEHIUATOB  (JIEKTPOXUMUYECKUM  Psifi  HANPSOHKEHUW  METaJUIOB).
lanbBaHWYecKkue SJIEMEHTHI W TMPUHIUIBI UX padoThl. CoOCTaBlCHHE TaTbBAaHUYECKUX
aneMeHToB. OOpa3oBaHME TajbBaHMYECKMX Iap MpU XUMHYECKUX  IpoLeccax.
["anibBaHMYECKHE 2JIEMEHTHI, IPUMEHSIEMbIEC B )KU3HU: CBUHIIOBAs aKKyMYJIsITOpHasi OaTapes,
HUKEJIb-KaJMHUEBbIE 0aTapeu, TOTIUBHBIC FJIEMEHTHI.

DJIeKTPOJIM3 PacIiiaBOB M BOAHBLIX PACTBOPOB 3JIEKTPOJUTOB. IIporeccsi,
MPOUCXOAAIIME Ha KaroJe M aHojA€. YPaBHEHUA JJICKTPOXMMUUYECKHUX TPOLIECCOB.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB C MHEPTHBIMU AJIEKTPOJAMHU. JIEKTPOJIHU3 BOIHBIX
PacTBOPOB C PaCTBOPUMBIMHU 3JIeKTpoAamu. [IpakTuueckoe NpuMeHEHHUE IEKTPOIHN3a.

JeMmoHcTpanumn

BoccranoBneHnue quxpomara Kajausi HUHKOM.

Boccranosnenue okcuna menu (II) yrmem u Bogopoaom.

BoccraHoBiienne auxpomMara Kajaus 3THIOBBIM CIIUPTOM.

OKHUCINUTENIBHBIE CBOIICTBA a30THOM KHUCIIOTHI.

OkucnIUTENbHBIE CBOMCTBA AUXpOMATa Kajusl.

["asibBaHUYECKME AIIEMEHTHI U OaTapeuKu.

Onekrposn3 pactBopa xiopuaa meau (11).

JlaGopaTopHbI€ OMBITHI

B3auMozeiicTBue METaIOB C HEMETAJNIAMHU, a TAKXKE C pACTBOPAMHU COJIEH U pacTBOpamMu
KHUCIHOT.

B3anmoneiicTBre CEpHON U a30THOM KUCIIOT C MEJIBIO.

OkucnuTeNnbHbIE CBOMCTBA IEPMAHTaHaTa Kalus B pa3IuyHbIX Cpeax.

2.10. Knaccudukarus emiecTs. IIpocTeie BemecTsa

Knaccupukanus Heopranmueckux Bemectn. [Ipoctsie u cnoxHbie BemecTBa. OKCUIBI,
ux kiaccupukanua. [mapoxcuapl (OCHOBaHUSA, KHCIOPOJCOAEPKAIINE KUCIOTHI, amo-
TepHbIe TUAPOKcUIbI). KucnoTsl, ux knaccudukarus. OcHoBanus, ux kiaccudukarus. Comu
CpellHHE, KICIIbIE, OCHOBHBIE U KOMIIJIEKCHBIE.

Metamabl. [lonoxxeHne MeTamuIoB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTH CTPOCHHS
ux aroMoB. [IpocTeie BemecTBa — METAJUIbl: CTPOCHHUE KPUCTAIOB M MeETajIMuecKas
XUMHUYecKas cBsa3b. OOmmMe Qu3nveckue CBOWCTBA METANIOB M WX BOCCTAHOBUTEIIBHBIE
CBOMCTBA: B3aMMOJICUCTBUE C HEMeTaUIaMu (KHCIOPOJOM, TaJloreHaMH, CEpoM, a30ToM,
BOJIOPOJZIOM), BOJIOHM, KHCJIOTaMHU, pacTBOpPaMHU COJIeH, OPTaHMYECKHUMHU BEIIeCTBaMH (CIUP-
TaMH, TaJOreHaJIKaHaMu, (EHOJIOM, KHUCIOTaMHu), Imenodamu. OKCUABI U THAPOKCHJIBI
METAJUIOB. 3aBUCUMOCTh CBOMCTB 3THUX COEAMHEHUM OT CTENEHEW OKHCICHHS METAJIJIOB.
3Ha4YeHNE METAJJIOB B IPUPOJE U )KU3HU OPTraHU3MOB.

Koppo3us meramios. [lonstue koppo3un. XuMudeckasi KOppo3usi. IJIEKTPOXUMHUYECKas
Koppo3us. CriocoOb! 3Tl METAJIIOB OT KOPPO3HUHU.

OO0ume cnoco0bI MOJTyYeHUs1 MeTALIOB. MeTaiuibl B ipupoje. MeTamtyprus u €€ BUIbI:
MUAPO-, TUAPO- U BIEKTPOMETALTYPrusi. DJIEKTPOJIU3 PACILUIABOB U PACTBOPOB COCAMHEHUI
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METAJUIOB U €ro MPAaKTHYECKOE 3HAUECHUE.

Hememannws. llonoxenne HemerauioB B Ilepmomuueckoid cucteme, OCOOCHHOCTH
CTPOEHHUS UX aTOMOB. DJIEKTPOOTPHULIATEIBHOCTb.

bnaropoausie Ta3pl. DIEKTPOHHOE CTPOSHUE aTOMOB OJIAarOPOIHBIX Ta30B U OCOOEHHOCTH
WX XUMUYECKUX U (U3NYCCKUX CBOHCTB.

Hewmerannel — npoctele BemecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOEHHE MX. AJlo-
Tpomus. XMMUYECKHE CBOMCTBAa HeMeTaI0B. OKUCIUTENbHBIE CBOMCTBA: B3aUMO/IEHCTBHE C
METaJlJIaMH, BOJIOPOJOM, MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMeTalllaMH, HEKOTOPBIMHU
CJIO)KHBIMU BeIIeCTBaMH. BOCCTaHOBUTEIHHBIC CBOMCTBA HEMETAILIOB B PEAKIIHIX C (PTOPOM,
KHCIIOPOJIOM, CIIOKHBIMH BEIIECTBAMU — OKUCIHUTEISIMU (a30THOM U CEpHOU KHCIOTaMU U
Jp.).

JeMmoHcTpanuu

Komnexkuust «Knaccudukanusi HEOpraHMYecKuX BELIECTB» U 00paslbl MpeicTaBUTENEH
KJIaCCOB.

Komnexkuust «Knaccuduxanuss opraHndeckux BEHIECTB» M 00paslibl MpeAcTaBUTENCH
KJIACCOB.

Mopnenu KpUCTaUIMYECKUX PELIETOK METAIIIIOB.

Koneknust MeTauioB ¢ pa3HbIME (PH3UIECKIME CBOHCTBAMMU.

B3aumoneiicTBue uTHsl, HATPHsI, MAarHUS U JKeJie3a C KUCIOPOI0M; IIETIOUYHBIX METAJIJIOB C
BOJIOH, cnupTamu, (EHOJIOM; IIMHKA C PAacTBOPAMH COJSTHOW M CEPHOH KHCIIOT; HATPHS C
Cepoil; alloMUHUS C HOJOM; »Keje3a C PAcTBOPOM MEIHOrO KyIopoca; allOMUHHUS C
pacTBOPOM €KOIr0 HATpa.

OKcubl ¥ THAPOKCUIBI XPOMA.

Koppo3us meTanioB B 3aBUCUMOCTH OT YCIIOBHM.

3aiuTa MEeTauIoB OT KOPPO3UHU: 00Pa3Ibl «HEPKABEECK», 3AIIUTHBIX MOKPHITUH.

Konnekuus pyn.

DIIEKTPOJIN3 PACTBOPOB COJIECH.

Mopnenu KpuCTaNIMYECKUX PEIIETOK HoJa, anmasa, rpagura.

Annorponust pocdopa, cepbl, KUCIOPO/a.

BzaumopeiicTBre BOJOPOIa C KUCIOPOAOM; CYPbMBI C XJIOPOM; HATPUA C HOAOM; XJIopa C
pacTBOpPOM OpoOMHUJIA KaJusi; XJIOPHOW U CEPOBOJOPOTHON BOBI, 0OECIIBEUHMBAHNE OPOMHOI
BOJIbI ATUJIEHOM WJIU allE€TUJIEHOM.

JlaGopaTopHbI€ OTBITHI

OznakomMieHme ¢ oOpa3laMu IpeacTaBUTeNel KJIacCOB HEOPTaHUYECKUX BEIIECTB.

O3znHakoMIieHHEe ¢ 00pa3liaMu MpeCTaBUTeNel KJIacCOB OPraHMYECKUX BEIIECTB.

O3HaKOMJIEHUE C KOJUIEKIIMEN py.

[Tony4yeHnue kucmopoaa 1 ero CBOMCTBa.

[TosryueHnue BOIOpoAa U €ro CBOMCTBA.

[Tony4yeHue miacTUUECKOM cepbl, XUMUUYECKUE CBOIMCTBA CEPBHI.

BzaumopeiicTBre METamIOB ¢ paCTBOPaMU KUCIOT U COJIEH.

CaoiicTBa yriisi: acopOIIMOHHBIEC, BOCCTAHOBUTEIHHBIE.

BzaumopeiicTBre IMHKA WU aTIOMUHUS C pACTBOPAMH KHCIJIOT U IIETOYEH.

OkpailMBaHue MIaMeHH KaTHOHAMM IIEJIOYHBIX U [IET0YHO3EMETbHBIX METAJIJIOB.

2.11. OcHOBHBIE KJIACChI HCOPTaHNYCCKUX U OPTraHUYCCKUX COeIUHEHUI

Bopopoanbie coennHenuss HeMeTa/uioB. [lonydyeHne amMMuaka u  XJIOPOBOAOPOAA
CUHTE30M M KOCBEHHO. Pu3nueckue cBOCTBAa. OTHOUIEHUE K BOJE: KHUCIOTHO-OCHOBHBIE
CBONCTBA.

Oxcuabl 1 aHTHAPU/BI KAapOOHOBBIX KNEJI0T. HeconeoOpaszyromue u coneodpasyromiye
okcuabl. KuciaoTHple OKCHIBI, X CBOMCTBA. OCHOBHBIE OKCHIBI, X CBOMCTBA. AMGBOTEpHBIC
OKCHJIbl, UX CBOWCTBA. 3aBUCHMOCTH CBOMCTB OKCHJOB METAJIOB OT CTEINEHH OKHCIICHUS.
AHTUIPHUIBI KAPOOHOBBIX KUCJIOT KaK aHAJIOTH KHCIOTHBIX OKCHIOB.

Kuciaorsl oprannyeckue U Heopranuuyeckue. KuciaoTel B CBeT€ TEOPHH IJICKTPOIH-
TUYEeCKOW nucconuanuu. KucnoTel B cBeTe mpoTonuTuueckoil Teopuu. Kmaccuduxarms
OpPraHMYECKUX ¥ HEOpraHMYecKux KuciaoT. OOmme CBOWCTBAa KHUCIOT: B3aMMOJICHCTBHE
OpPraHMYECKUX M HEOPTaHWYECKUX KHUCIOT C METaJJIaMH, OCHOBHBIMUA U aM(OTEPHBIMHU OK-
CHJIaMH U THIPOKCHAAMH, COJISIMHU, 00pa3oBaHuE CIOXKHBIX 3PUpoB. OCOOEHHOCTH CBOMCTB
KOHLICHTPUPOBAHHOM CEPHOMN U a30THOU KHUCIIOT.

OcHoBaHMA opraHuveckne U Heopranm4ieckue. OCHOBaHUSI B CBETE€ TEOPHUH DIIEKTPO-
JTUTHYECKON muccormanui. OCHOBaHMS B CBETE MPOTOIUTHYECKOM Teopun. Knaccudukarms
OpPraHMYeCKUX M HEOPraHM4YEeCKUX OCHOBaHWWA. XUMHUYECKHUE CBOMCTBA IIEJIIOYEH H



HEPaCTBOPUMBIX OCHOBaHWU. CBOMCTBAa OECKHCIOPOIHBIX OCHOBAHHM: aMMHUaKa U aMHHOB.
B3anMHOe BIusiHHE aTOMOB B MOJIEKYJIE aHUJIMHA.

AmdoTepHble OpraHdyecKkHe M HeOpraHuvYeckue coeluHeHUss. AmdoTepHbIe
OCHOBaHHUSl B CBETE MPOTOJIUTHYECKON Teopuu. AM(OTEPHOCTh OKCHUIOB W THUIPOKCHIIOB
IIEPEXO/IHBIX METAJIJIOB: B3aUMOJICHCTBUE C KUCIOTAMH U LIEJI0UYaMHU.

Coumn. Kiaccudukanusi u XxumMuueckue cBoiictBa colieii. OCOOCHHOCTH CBOWCTB COJEH
OpPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

['eneTnueckasi CBA3b MEXY KJIaCCAMHU OPTaHMYECKUX U HEOPTAaHUUYECKUX COCTMHEHUH.
[ToHsiTHE O TEHETUYECKOW CBA3U U T€HETUYECKUX PAIaX B HEOPraHUYECKOW U OPraHuYeCKOu
xumud. ['eneTndeckue paapl MeTaluia (Ha mpUMepe KallbLins U Kele3a), HemeTaia (cepbl U
KpEeMHUSs), IEPEXOIHOT0 IJIeMeHTa (LIMHKa). ['eHeTnueckue psaabl U TeHEeTHYecKasl CBSA3b B
OpraHu4ecKor XMMHUH. ENMMHCTBO MUpa BEUIECTB.

JeMmoHcTpanuu

Konnekunu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB, JEMOHCTPALIUS UX CBOUCTB.

B3aumopeiicTBie KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOM KHUCIIOT, a TakKe pa30aBieH-
HOW a30THOM KHUCJIOTHI C MEABIO.

Peakuus «cepebpsiHOTO 3epKaia» A1 MypaBbUHOMN KUCIIOTHI.

B3aumoneiictBue pacTtBopa THAPOKCHIA HATPHUS C KHUCIOTHBIMH OKCHUIAMHU (OKCHIOM
docdopa (V)), ambpoTepHBIMU TUAPOKCHIAME (THAPOKCHIOM ITHHKA).

B3aumoneiicTBue aMMuaka ¢ XJIOpOBOJOPOAOM U BOJOW. AHAIOTMYHO JJII METUJIAMUHA.

B3aumoneiicTBue aMMHOKHCIIOT € KUCIOTaMU U 1esiodaMu. OCyIecTBIEHHE NEPEXOA0B:

Ca” CaO " Caz(POy), » Ca(OH),
Cu " CuO ™ CuSO4 ~ Cu(OH),; » CuO ~ Cu
CHOH " C2H4 ~ C2H4BI 2

JlabopaTopHbIe OMBITHI

[lony4yeHue u CBOICTBA yIIEKHUCIIOTO Irasa.

CBoiicTBa COJISIHOM, cepHOil (pa30aBiIeHHON) U YKCYCHON KUCIIOT.

B3aumoneiictBue rugpokcuaa Hatpus ¢ coisamu (cynbdarom meau (1) m xmopumom
aMMOHWUS).

Paznoxenue rupokcuaa Mmeau.

[Tomyyenue u ampoTepHBIE CBONCTBA THAPOKCH 1A ATFOMUHHMSL.

ITonmy4yenue )KecTKOM BOABI M U3YUECHHUE €€ CBOWCTB.

YcTpaHnenrue BpeMEHHOM U MMOCTOSHHOM JKECTKOCTH.

[IpakTuueckue 3aHATUS

ITony4yenue XJ10pOBOAOPOAA U COMSHOM KUCIOTHI, UX CBOWCTBA.

ITonyuenune aMMuaka, €ro CBOMCTBA.

2.12. XuMmus 37€MEHTOB

S-OeMEHTHI

Bonopoa. JIBOMCTBEHHOE MOJ0KEHUE BOJOPOAA B MEPUOAUUYECKON cucteme. M30Tombl
Bojopoaa. Tsxenass Boga. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOJOPOA, €T0
MoJlydyeHue 1 npuMeHeHue. Poib BoJopoaa B )KMUBOM U HEKUBOW MIPUPOJIE.

Bogna. Ponbs Boabl Kak cpemooOpas3yromero BenecTBa KIeTKU. JKOJIOTHIECKUE aCTIeKThI
BO/JIOIOJIb30BaHUS.

Onementsl |A-rpynnsl. lenouynsie metamibl. OOmas XapakTepUCTUKA HIETIOUYHBIX Me-
TAJIJIOB HA OCHOBAHUU TNoJIoxeHus B [lepuoauueckoii cucreme anementoB /. . MenneneeBa
U cTpoeHust aToMOoB. [lonydenue, puzndeckue u XUMHIECKUE CBOMCTBA MIEJIOYHBIX METAIIIOB.
KaTtnonspl menoYHbIX METa/UIOB Kak Ba)KHEHIIas XUMHUYecKas (opmMa WX CyIIeCTBOBAHUS,
peryasTUBHAS POJIb KATHOHOB KaJUs M HATpHUs B XKUBOM KiieTke. [IpupoaHbie coemnHeHust
HaTpusl U Kaliusi, UX 3HaYCHUE.

Onementsl ||A-rpynmer. OOmas XxapakTepuCTHUKA MIETOYHO3EMENbHBIX METAJNIOB U Mar-
HHS Ha OCHOBaHUHM TosiokeHus B [lepuonnueckoit cucreme anemeHToB /. 1. MenneneeBa u
cTpoeHHs aroMoB. Kambnwmii, ero mnonydeHue, (QU3UYECKHE M XUMHUYECKHE CBOICTBA.
Baxueiiine coequHeHus Kaiablus, UX 3HaUY€HHE W npuMmeHeHue. Kanpuuii B mpupoze, ero
OuosIornvecKas poib.

p-DneMeHThI
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AntoMUHUN. XapaKTEPUCTHKA aJTIOMUHUS HA OCHOBAHWM TOJIOKEeHUS B [lepuoamyeckoit
cucteme snementoB J[.M. MenneneeBa m crtpoenust atoma. Ilomydenwe, ¢uzmveckue u
XUMHUYECKHE CBOWCTBA aNOMHUHUA. BakHellnue COEIMHEHMs AIOMUHUS, UX CBOWCTBA,
3HauYeHHE U puMeHenue. [IpupoiHbie coequHeHNs aTIOMUHUSL.

Yrnepon u kpemuuid. O0mIas XxapakTepucTHKa Ha OCHOBAaHUU WX moyioxenus B [lepuo-
nnaeckoit cucreme J1. V1. MenneneeBa u ctpoeHus atroma. [IpocTeie BemecTBa, 00pa3oBaHHbIC
3TUMHU 3yieMeHTaMu. OKCHUIbl U TUIPOKCHUIBI yriepoja W KpemHus. Baxneilmwue conu
YTrOJIBHOM M KpeMHUEBOM KUCIOT. CUIMKATHAS MPOMBIIIICHHOCTD.

["anmorensr. O0mIas XxapaKTEPUCTUKA TAJIOTEHOB HA OCHOBAHHWH HMX ToJiokeHus B [lepuo-
nuyeckoit cucteme anemeHToB . . MenaeneeBa v cTpoeHUs aTOMOB. ['ajioreHbl — npocThie
BEILIECTBA: CTPOCHUE MOJIEKYJ, XHUMHUYECKHE CBOWCTBA, IIOJyYEHHUE U NPUMEHEHHUE.
Baxueiilne coeMHEHHs TaJOr€HOB, UX CBOWCTBA, 3HAUEHHWE M NPUMEHEHHE. |'aJoreHsl B
npupojie. buonoruyeckas poJib raJoreHoB.

Xanpkorenbl. O0Imas XapakTepUCTHKA XaJlbKOT€HOB HA OCHOBAaHUU HMX IOJIOKEHUS B
[Tepuonuueckoit cucteme sneMentoB J[.M. MenzeneeBa u CTpOCHUSI aTOMOB. XallbKOT€HbI —
mpocThie BemecTBa. Asutotpornus. CTpoeHHEe MOJIEKYJ aJIOTPOITHBIX MOAU(HKAIMA U WX
cBoiicTBa. [lonmyueHue W MpPUMEHEHHUE KHUCIOpPOJa U cephbl. XaJIbKOTCHBI B MPUPOJE, UX
OHMOJIOTUYecKast poJib.

Onementsl VA-rpynmbl. O0mas xapakTepucTHKa 3JIEMEHTOB 3TON TPYIIIBI HA OCHOBAaHUH
ux nonoxxenus B [lepuoauueckoil cucreme anemenToB /. 1. Menneneesa u ctpoeHus aro-
MoB. CTpoeHHEe MOJIEKYJIbl a30Ta M AJTIOTPOIHBIX MotuuKauii hpocdopa, nx puznveckue u
XUMHYECKUE CBOMCcTBa. Bogopoansie coenuenns aneMeHToB Y A-rpynibl. OKCuabl a30Ta U
docdopa, cooTBeTcTByIOmUE UM KHUCIOTHL. Comu 3THX KHUCIOT. CBONCTBA KHCIOPOJHBIX
coequHeHMi a30Ta u Gpocdopa, UX 3HaUECHUE U NIPUMEeHEeHHne. A30T U pochop B mpupoae, ux
OuooruuecKast pob.

OnemeHTsl “A-rpynnbsl. O0Ias XxapakTepUCTUKA SJIEMEHTOB STOU TPYIIBI HA OCHOBAHUU
nx nonoxeHus B Ilepumomamyeckoin cucreme snemeHToB JI. M. MenaeneeBa U cTpoeHHs
aTOMOB. YTiiepoa u ero ajuorpornus. CBOHCTBA aJUIOTPONHBIX MOAM(PHUKAIIUN yTiaepoaa, uxX
3HaueHHe W npuMeHeHne. OKCUAbl U THAPOKCHIBI YIiiepoaa M KPEeMHUS, UX XUMHUYECKHE
cBoiictBa. Conu yroJbHOM M KPEMHUEBBIX KUCJIOT, UX 3HAUe€HHWE U npuMmeHenwue. [Ipupo-
n000pa3yroIiast pojb yriaeposa JJis )KUBOW U KPEMHHUSI 1711 HEXKUBOW TIPUPOJIBI.

d-DnemMenTHI

Ocobennoctu crpoenusi aromoB d-anementoB (LI-YIIB-rpymm). Meap, mHUHK, XpoM,
JKeJle30, MapraHel] Kak MPOCThIE BEMIECTBa, UX (U3MUYECKHUE W XUMHUYECKHE CcBoMcTBa. Ha-
XO0XJIEHHE STHX METAJIOB B MPUPO/JIE, UX MOJTydeHHe U 3HadyeHue. CoenuHeHus 0-371eMEeHTOB
C PA3TUYHBIMU CTETIEHSMHU OKHCIIEHUS. XapaKkTep OKCUIOB U TUIPOKCHUIOB STUX IEMEHTOB B
3aBHCHMOCTH OT CTETICHU OKUCJICHUS METaa.

JeMmoHcTpanuun

Konnexkuuu mpocThIX BemiecTB, 00pa30BaHHBIX AJIEMEHTAMHU PA3IMYHBIX AIEKTPOHHBIX
CEMEWCTB.

Konnekunu MUHEpaaoB U TOPHBIX MTOPOS.

[Tomy4yenue ammoTponHbIX MOAUGUKAIIUN KUCTOpoaa, cephl, pocdopa.

X¥MHYEeCKHe CBOMCTBA BOJOPOIa, KUCIOPOaa, cepbl, pochopa, raoreHoB, yriaepoja.

OxkcuIpl cephl, a30Ta, yriiepoja, ’Kejie3a, Maprania, MeAW C Pa3InIHBIMU CTCTICHIMH
OKHCJICHHSI, UX CBOMCTRA.

['uIpoKCcHIIBI Cephl, XpOMa, MapraHIla, jkejae3a, MeJIH, ATFOMUHUS U [IHHKA, UX TTOJTyICHHE
Y XMMHYECKHE CBOMCTBA.

JlabopaTopHbIE OMBITHI

W3ydeHne CBOMCTB MPOCTHIX BEIIECTB M COEAUHEHUN S-2JIEMEHTOB.

W3ydeHue CBOMCTB MPOCTHIX BEIIECTB i COEAUHEHUN P-2JIEMEHTOB.

W3yueHne CBOMCTB MPOCTHIX BEIIECTB M COSTUHEHUHN d-3JIEMEHTOB.

[TpakTHdeckue 3aHsTH

[TomyueHnue TUAPOKCHUIOB ATFOMUHUS U ITUHKA; UCCIIEOBAHUE UX CBOWCTB.

[Tomy4yenue u uccienoBaHue CBOWCTB OKCHJIOB CEPHI, yrieposa, hocdopa.

2.13. Xumus B Ku3HU 00111€CTBA

XUMHSA U HMPOU3BOACTBO. XUMHUYECKAs MPOMBIIIICHHOCTh U XUMUYECKHE TEXHOJIOIMH.
ChIpbe 11 XMMMUYECKOM IPOMBILUIEHHOCTH. Bosla B XUMHYeCKOW MPOMBIIIIIEHHOCTU. DHEP-
rUsl Ul XMMHUYECKOro IpOU3BOACTBA. HaydHble NPUHLMINBI XUMHUYECKOIO IIPOU3BOJACTBA.
3amuTa OKpysKarolel Cpelpl U OXpaHa TpyAa NP XUMUYECKOM Mpou3BoJCcTBE. OCHOBHBIE



CTaJNU XUMHYECKOr0 Mpon3BoAcTBa. CpaBHEHUE NPOU3BOICTBA aMMHUAKa U METAHOJA.

XHUMHS B CEIIbCKOM XO3SIMCTBE. XHMMH3aLUs CEJIbCKOTO XO35MCTBA U €€ HaIpABIICHMS.
Pactenus u mouyBa, MOYBEHHBIH MOTIOLIAIOUINI KOMIUIEKC. Y 100peHus 1 UX KjIacCu(PHUKaLUs.
XUMHUYECKUE CpENCTBa 3alllUThl pacTeHuil. OTpuLaTeNbHbIE NOCIEACTBUS IPUMEHEHUs
NECTULUAOB ¥ 00ph0a ¢ HUMU. XUMH3AIHsI dKUBOTHOBO/ICTBA.

XuMUS 1 9KOJOTUSI. XUMHYECKOe 3arpsi3HeHUe OKpykaroliei cpeapl. Oxpana ruapocde-
pBl OT XMUMHUYECKOr0 3arpsi3HeHus. OxpaHa MOYBbI OT XMMHUYECKOro 3arpsasHeHus. OxpaHa
aTMocQepsl OT XUMHUYECKOro 3arps3Henus. Oxpana ¢uopsl u (ayHbl OT XUMHYECKOTO 3a-
rpA3HEeHMs. BUOTEXHONOIHs ¥ TeHHAs HHKEHEPUS.

XUMHS U MOBCEIHEBHAs KM3Hb uejoBeka. [lomamHsas anteka. Morwomue W 4HUCTSIINE
cpenctBa. Cpezncta 60pbObI ¢ OBITOBBIMH HaceKOMbIMU. CpecTBa JIMYHOM TMTUEHBI U KOC-
METHUKHU. XUMHS U nUIa. MapKupoOBKH yIIaKOBOK IMUIIEBBIX U TUTHEHUYECKUX MMPOIYKTOB U
YMEHHUE UX YATATh. DKOJIOTHS )KWINILIA. XUMHUS U TEHETHKA YEJIOBEKa.

JemoHcTpanuu

Mopaenu npou3BOACTBA CEPHOU KUCIOTHI U AMMHAKa.

Konnekuust ynobpenuit 1 necTuuaoB.

OO0pa3ubl cpeAcTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX IPENapaToB.

[IpakTrueckue 3aHATUA

O3HaKOMJIEHHE € KOJUIEKIIMEN y10OpEeHUI U ECTULUIOB.

O3znakomieHue ¢ o0pa3iamu cpeAcTB OBITOBOI XMUMUU U JIEKAPCTBEHHBIX MPENapaToB.

Temsbl pepeparoB (10KI1a10B),

WHJUBUIyaJIbHBIX TIPOEKTOB

+ buorexHonorus v reHHas UHXEHEepUsi — TexXHoJorun X XI Beka.

+ HanoTexHOi0TUsl KaK IPUOPUTETHOE HAMPABICHUE PA3BUTHUS HAYKU U IIPOU3BOJICTBA B
Poccuiickoit @eneparuu.

+ CoBpeMeHHBIE METO/IbI 00€33apakUBaHUSI BOJIBI.

*  AnnoTpornus MeTasuioB.

+ JXwuznb u gestensHocTh .M. Menneneena.

+ «llepuoandeckomy 3aKoHy OyayIee He TPO3UT Pa3pyLICHUEM...»

+ Cunres 114-ro anemMenTa — TpuyMd poccURCKUX (PU3UKOB-SIIEPIIUKOB.

+ HM3otomnsl Bogopoaa.

+ Hcnonp30BaHKe paiMOAKTUBHBIX H30TOMOB B TEXHUUYECKUX LETAX.

* PeHTreHoBCKOE U3y4eHHUE U €ro UCI0JIb30BAHUE B TEXHUKE U MEIUIIUHE.

+ Ilnma3ma — 4eTBepPTOE COCTOSIHUE BEILIECTBA.

+  AMopdHbIe BellecTBa B MPUPOJE, TEXHUKE, OBITY.

+ OxpaHa OKpyKawIle cpeapl OT XUMUYECKOTO 3arpsi3HeHust. KonnuecTBeHHbIE Xa-
PAKTEPUCTUKU 3arpsA3HEHUS OKPYKAIOLIEH CPEIbI.

+ IIpumenenue TBepAOro u ra3oodpazHoro okcuaa yriaepoaa (IV).

*+ 3amuTa 030HOBOTO dKpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.

+ I'pyboaucnepcHbie cUCTEMBI, MX KJIacCU(UKALIKS U UCIIOIb30BaHUE B MPOPECCHO-
HAJIBHOW IESITETbHOCTH.

+ Kocmernueckue renu.

+ IIpumeHeHue CycrieH3uil U SMYyJIbCHIA B CTPOUTENBCTBE.

+ Munepalbl ¥ TOpHBIE TTOPOJIBI KAaK OCHOBA JIUTOC(HEPHI.

+ PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

+ Boja kak peareHT u cpena s XMMHYECKOT0 IpoLecca.

+ Kuzsb u nesrensHocTh C.AppeHuyca.

+ BkJiaJ1 OTe€UECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUHU AIIEKTPOIUTUUECKOMN TUCCOITUALIAH.

* YcTpaHeHHe K€CTKOCTH BOJIbI HA MPOMBIIIJIEHHBIX MPEATPUITHSIX.

+ CepHas KHCIIOTa — «xJIe€0 XUMHUECKON MPOMBIIIUICHHOCTH).

+ Hcnonb3oBanne MUHEPATHHBIX KUCIOT HA MPEAMPUATHUSIX PA3TMIHOTO TTPO(HIIS.

* OKCHJBI ¥ COJIM KaK CTPOUTEIIbHBIE MaTEPUAJIbI.

+ Hcropus rumca.

+ IloBapeHHas COJIb KAK XUMHUUYECKOE ChIPHE.

* MHoronukuii kapOOHAT KaJablus: B IPUPOJIE, B MPOMBIIINIEHHOCTH, B OBITY.

* Peakiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHO€ MOIEIUPOBAHUE XUMUUYECKUX ITPOLIECCOB.

*  DJEeKTpOoJIU3 PACTBOPOB AIEKTPOIUTOB.

*  DJEKTpOJIU3 PACILIABOB JIEKTPOJIUTOB.

+ IIpakTryeckoe MPUMEHEHHE IEKTPOIN3a: padhUHUPOBAHUE, TATHBAHOIIIIACTHKA,
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raJIbBAHOCTETUS.
HcTopus nomydeHus ¥ IPOU3BOACTBA AIFOMUHMS.
DJEKTPOIUTUYECKOE MOTy4YEeHUE U pahUHUPOBAHUE MEIH.
JKuzub 1 aestenbHOCTh [, [[9BH.
Ponp MeTaiuioB B UCTOPUM YEIIOBEYECKON LIUBUIN3ALMU. VCTOpHS 0TE4ECTBEHHOM YepHOU
MeTainyprui. COBpeMEHHOE METAJUTYPrUYECKOE TPOU3BOJICTBO.
Hcropust 0Te4eCTBEHHOM IBETHOM MeTaulyprud. Poiap MeTaioB U CIIJIaBOB B HAy4HO-
TEXHUYECKOM IIporpecce.
Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3HH.
WHepTHbIE UK 01aropo/HbIE ra3bl.
Poxxnaromue conu — rajoreHsl.
Hcropus mBeICKON CIIMYKHU.
HcTopust BOSHUKHOBEHUS M Pa3BUTHS OPraHUYECKON XUMHUHU.
Kuznb u gestenbHoCcTh A. M. ByTieposa.
BurtanusMm u ero kpax.
Ponb 0Te4eCTBEHHBIX YUEHBIX B CTAHOBIICHUH U Pa3BUTUU MUPOBOM OPTraHUYECKON XUMUH.
CoBpeMeHHbIE NPECTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS.
DKOJIOTUYECKHE ACIIEKThI UCIIOIb30BAHUSI YTIIEBOLOPOIHOTO ChIPHS.
OKOHOMHUYECKHE aCMEKThl MEKAYHAPOJHOTO COTPYIHUYECTBA 10 UCIIOIb30BAHHUIO
YTJIEBOJOPOAHOTO CHIPBSI.
Hcropust OTKpBITHS B pa3paObOTKH Ta30BBIX U HEPTAHBIX MECTOPOXKAeHUH B Poccuiickoit
®enepanuu.
XUMUS YIIeBOJOPOAHOIO ChIpbs U MOs Oynymas npodeccusi.
VYTI1eBo1opoaHOe TOIIIUBO, €r0 BUbI U HA3HAYCHHUE.
CuHTeTHYecKHe KayuyyKH: HCTOPHsI, MHOT0OOpa3Hue U MepCIeKTUBBI.
Pe3nHOTEXHUYECKOE TPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
CBapo4HO€E NMPOU3BOJACTBO U POJIb XMMHUHU YIJIIEBOJOPOIOB B HEM.
Hedtb u ee TpaHcnopTHpOBKa Kak OCHOBA B3aUMOBBINOJTHOTO MEKYHAPOIHOTO CO-
TPYIHUYECTBA.



OKoHYaHUe TabAUuLibl

TEMATHUYECKOE INTAHUPOBAHUE

[Tpu peanuzanuu conepkanus o0e00pa3oBaTeIbHON yueOHON TUCIUTITMHBI «XUMUS» B
npenenax ocsoerust OITOIT CIIO na 6a3ze ocHOBHOTo 0011ero 00pa3oBaHus C MOTyYCHUEM
cpeanero obmero oOpazoBanus (IIIIKPC, ITIICC3) makcumanbpHas ydeOHas Harpyska
00yJaromUXCsl COCTABIISICT:

+ 1o npodeccusim CITO ecrecTBeHHO-HAydyHOTO MPoduis mpodeccCHoHaIBLHOr0 00pa3o-
BaHusg — 219 yacoB, U3 HUX ayauTOpHas (0oOs3aTenbHas) Harpy3ka OOydYaroIuxcs,
BKJIIOYast 1a00OpaTOPHBIC OMBITHI M MPAKTHYECKHE 3aHATUs, —31 vac;

[IPUMEPHBIM TEMATUYECKUM IUIAH

Bun yueOHoii padoThl KosmmmuecTBo yacos
AyaurtopHble 3guaTHsl. Coaep:kanue
y p oque}mﬂ p ITpodeccun CITO
BBenenne 5
1. Opranuyeckasi XuMus 78
1.1. Ilpeamer opranndeckoii xumun. Teopus 10

CTPOEHMSI OPraHUYeCKHUX COoeTUHEeHUIt

1.2. [IpeaesibHbIE YI1€BOAOPOABI

1.3. DTHiIeHOBBIE U I1eHOBBIE YI1€BOA0POAbI

1.4. AueTnijieHOBbIE YIJIEBOAOPO/bI

1.5. ApomaTnueckue yrieBoaopoabl

| | OO |

1.6. IlpupoaHbie HCTOYHUKHU YIJ1€BOAOPOA0B

1.7. 'uapokcu/ibHbIe COeAMHEHU S

1.8. Aubaeruabl M KeTOHBI

1.9. KapOoHOBbBIE€ KHCJIOTBI U MX
MPOU3BOJAHBIE

1.10. Yraesoanbl

[o2 T (o> BN (o> B (o))
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N A

Bun yueOHo# padoThI KosinuecTBo 4acos
Aynurtopnble 3gusiTusa. Coaep:xkanme
ya p Ogy‘IEHI/Iﬂ aep Mpodeccun CITO
1.11. AMHHBI, AMMHOKHCJIOTBI, 0€JIKH 12
1.12. A3oTcoaep:kaniue rerepouuKJIndecKue 8
coenuHenus. HykjenHoBbIe KMCJIOTHI
1.13. Buosorn4yecku aKTHBHbBIE COeTUHEHUS 8
2. O0mas 1 HeOPraHuvecKass XuMHus 91
2.1. XuMus1i — HayKa 0 BelecTBax 6
2.2. CTpoeHue aTomMa 10
2.3. llepuoguyecknii 3axoH u Illepuoanyeckasn
cucTeMa xumMmuueckux 3jemenTon 1. H. 8
Meunneneera
2.4. CTpoeHne BemiecTBa 8
2.5. Moammepsbl 6
2.6. lucnepcHbIe CHCTEMBI 6
2.7. XuMnueckme peakuumn 10
2.8. PacTBopbI 8
2.9. OKHCJIHUTEIBbHO-BOCCTAHOBUTEIbHbIE 10
peakuuu. JJIeKTPOXUMHUYECKHE MPOILECChHI
2.10. Knacecnpukanusa Bemects. IIpocTbie 10
BelecTBa
2.11. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX U 10
OPraHuYecKUX COeAUHEHHU I
2.12. XuMusi 3J1eMEeHTOB 10
2.13. XuMHus B :KM3HH 0011IeCTBA 10
HToro 188

\IIpomesicymounan ammecmayus 6 popme IK3amena

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTHU

CTVJIEHTOB

Copepxxanue o0yyeHus

XapaKTepI/lCTl/lKa OCHOBHBIX BUAO0B 1€ATECJIBbHOCTH CTYACHTOB
(Ha YpoBHe YU4eOHBIX el CTBHIi)

Baskneiinime
XHMHYEeCKHe MOHSATHUS

YMeHue 1aBaTh onpeaejeHue U ONepupoBaTh ¢Jae1yHIUMHU
XUMHYECKMMHU NMOHSATUSIMHU: BEeIleCTBO, XMMUYECKUH 3JIeMEeHT,
aTOM, MOJIEKYJIa, OTHOCHTEJIbHbIE ATOMHAS U MOJIEKYJISIPHASA
MAacchbl, HOH, AJLLIOTPONNSI, M30TOMbI, XUMHYECKAs CBSA3b,
3JIEKTPOOTPULATEILHOCTh, BAJTEHTHOCTD, CTENEHb
OKMCJIEHHSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBbIH 00beM
razo00pa3HbIX BelleCTB, BeleCTBA MOJIEKYJISIPHOTO U

HEMOJIEKVJIADHOI'0O CTPOCHNHA. PACTBODLI. 3JECKTDOJUT N
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| w PN y raBRas

Coaep:xKxaHue 00yYeHHUdA

XapaKkTepuCcTHKA OCHOBHBIX BUIOB JeATEILHOCTH CTYAEHTOB
(Ha ypoBHe y4eOHBIX JelcTBHUIl)

TPOJINT, JJIEKTPOJIUTHYECKAS] TUCCOUMALNS, OKHCIUTETb U
BOCCTAHOBHMTE)Ib, OKHCJIEHHE U BOCCTAHOBJIEHUE, TENJIOBOM

B dexT peakuu, CKOPOCTh XMMUYECKO peaKkum, KaTajaus,
XHUMHYEeCKOe paBHOBeCHE, YIJIEPOAHBbIN CKeJleT,
(pyHKUMOHAILHAS TPYNIIA, H30MEPHSsI, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XHMUH

@DopMyJIHMPOBaHKE 3AKOHOB COXPAHEHHUSI MACChI BELIECTB U
MOCTOSIHCTBA COCTABA BelllECTB.

YcTaHoBKA NPUYHHHO-CJIEACTBEHHOM CBSI3H MEXKIY
cojeprKaHUEeM ITHX 3aKOHOB U HANMHUCAHMEM XMMHYECKHUX
(GopMyJ 1 ypaBHEeHHH. Y CTAaHOBKA IBOJIOIMOHHOI CYIIIHOCTH
MeH/IeJIeeBCKOM U COBPeMeHHOH (opMYJTHPOBOK
nepuoguueckoro 3axkona /I. U. MenaeiaeeBa. O0bsicHeHHE
(U3HIECKOro CMbICJIa CHMBOJIHKH MEPHOTHUYECKOH Ta0OIHIIbI
xuMHuYeckux 3jeMeHToB /I. U. MenaeieeBa (HoMepoB dJie-
MEHTA, Iepuoia, FPYNIbl) H YCTAHOBKA
NPUYUHHO-CJIEACTBEHHOM CBSI3M MeKIy CTPOeHHEM aToMa u
3aKOHOMEPHOCTSIMH U3MEHEHUsI CBOICTB 3JIEMEHTOB U
00pa30BaHHBIX HMH BellleCTB B MePHOaX U Ipynmax.
XapaKTepuCTHKA 3J1eMEHTOB MAJIbIX U 00JIbIINX IEPHOI0B
o uX mojo:xxeHnio B Ilepnoanyeckoii cucreme J1. K.

(UCHOBHbIE€ TEOPUHU
XUMHUH

YcTaHOBKA 3aBHCHMOCTH CBOMCTB XHMHYECKHX BelIeCTB OT
CTPOEHHS AaTOMOB 00PA3yIOIIUX HX XUMHYECKHX 3JIEMEHTOB.
XapakTepuCcTHKA BajKHEHIINX THIIOB XUMHYECKHX CBsI3eil n
OTHOCHTEJILHOCTH TOH THIIOJIOTHH.

OO0BLsICHEeHHE 3AaBHCHMOCTH CBOJCTB BeIIeCTB OT HX COCTABA U
CTPOEHHA KPUCTALIHYECKHX PelIeTOK.

DopMYyJTHPOBKA OCHOBHBIX NMOJIOKEHHH TEOPHH
JIEKTPOJIUTHYECKOH JUCCOLMAIIUN U XaPAKTEPUCTHKA B
CBeTe 3TOIl TEOPHH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHN4YeCKHX COeIUHEHMI.

DopMyJIHMPOBKA OCHOBHBIX NMOJIOKEHUI TEOPUU XHMHYECKOI0
CTPOEHNSI OPraHUuYEeCKHX COeJMHEHUH U XapaKTEePUCTHKA B
CBeTe ATOH TEODHUH CBOMCTB OCHOBHEIX KJIACCOB

BajkHeilillIne BenecTrBa
U MAaTepHaJbl

XapakTepuCcTHKA COCTABA, CTPOEHHUS, CBOMCTB, IIOJIYYE€HUS 1
npuMeHeHus1 BaxHelmmx metauioB (A u Il A rpynm,
AJTIOMUHHS, KeJIe3a, a B eCTeCTBEHHO-HAYYHOM NpoduJie u
HEKOTOPBIX d-271eMEHTOB) H HX CO€IHHEHHIA.
XapakTepuCcTHKA COCTABA, CTPOEHHUS, CBOMCTB, IOJIYYE€HUS 1
npuMeHeHus BaxkHelmux Hemeraios (VIII A, VIN, VA
rpyIi, a Takxke azora u ¢pocdopa, yriaepoaa u KpeMHuUS,
BOJ0PO/a) M UX COeTHHEHNH. XapaKTepUCTHKA COCTaBAa,
CTPOEHUS1, CBOICTB, MOJTYYeHHUS ¥ IPUMEHEHHsI BAsKHeH mmX
KJIACCOB YIJIEBOJ0POA0B (AJKAHOB, HUKJI0AJKAHOB, AJIKEHOB,
AJIKUHOB, aPEHOB) U MX Hau0oJiee 3HAYUMBIX B
HAPOAHOXO035IiCTBEHHOM IIJIaHE MpeACTaABUTEIe.
AHAJIOTMYHASI XapPaKTePUCTHKA BAYKHEHIIMX
NnpeacTABUTEJIEN APYTIUX KJIACCOB OPraHN4YecKux
COeIMHEHUI: METAHOJIA ¥ TAHO0JIA, CJI0KHBIX 3(PMPOB, :KUPOB,
MBbLJ1, aJIbAerna0B ((popMaibaeruioB U aeTaJAbAeruaa),
KETOHOB (alleTOHA), KAPOOHOBBIX KUCJIOT (YKCYCHOM
KHUCJO0THI, J1JI51 €CTECTBEHHO-HAYYHOT0 NPohuJis
NnpeACTABUTEJIEH IPYTrUX KJIACCOB KHCJIO0T), MOHOCAXapHU/I0B
(TJII0K03b1), AUCAXAPUI0B (caxapo3bl), MOJIUCAXAPUI0B
(KkpaxmaJjia M 1eJJ110J103bl), AHUJIMHA, AMUHOKHCJIOT, 0€JIKOB,

XHUMHYECKUN A3BIK U
CHMBOJINKA

HMcnoab3oBanue B yueOHOM U nipodeccnoHaIbLHOMI
ACHATECIBbHOCTH XUMHNYECKUX TEPMHUHOB U CUMBOJIMKHU.
Ha3zBaHue M3y4YeHHBLIX BelIeCTB MO0 TPUBHAJILHOW WJIHM
MEKIYHAPOIAHOH HOMEHKJIAType M OTpa’keHHe COCTaBa 3THX
coeTHHEHUH ¢ MOMOILI0 XUMHYECKHX (hopMy.I.

OTpaskeHHe XUMHYECKHX MPOLECcCOB C MOMOIILIO YPABHEHUI
XUMHYECKHX peakiui
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Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBLIX BHIOB JIeSITEJIbHOCTH CTYA€HTOB
(Ha YpOBHe Y4eOHBIX el CTBHIi)

XHIMHYCCKHUE peaKIMu

OO0bsicHEeHHE CYIIHOCTH XUMHYECKHX IPOIeCCOoB.
Kaaccnpukanus XuMHUYECKHX peaKluil 10 pa3JIndHbIM
MPU3HAKAM: YHCJIY H COCTaBY NMPOAYKTOB 1 PeareHToB,
TerioBoMy 3 eKTy, HanpaBJeHu10, pase, HAJTHIHIO
KaTaJu3aTopa, N3MeHEeHHIO cTelleHel OKHCJIeHHs 3JIEMEeHTOB,
00pa3ylomuX BelecTBa.

YcTaHoBKA NPU3HAKOB 001I€r0 M Pa3JJMYHOI0 B THIOJOTHH
peaknuii 1J5 HEOPraHN4YeCKoi U opraHnyeckod XuMHH.
Kaaccngunukamnus BemecTB M MPOECCOB ¢ TOYKH 3pEHUs
OKHCJIeHHsI-BOCcCTaHOBJeHus1. CocTaBjieHHe YPaBHEHHH
PeaKkInuii ¢ MOMOIIbLI0O METO/Ia JIEKTPOHHOI0 0ajiaHca.
OO0bsicHeHHE 3aBUCHMOCTH CKOPOCTH XMMHYECKO peakiuu 1
[10J107KEHUs] XMMUYECKOIr0 PABHOBECUSA OT PA3JIMYHbIX

XHMHYECKHH dKCIIepPH-
MEHT

BoinojHeHHe XUMHYECKOI0 IKCIIEPUMEHTA B MIOJIHOM
COOTBETCTBHH C IPaBHJIAMHU 0€30IaACHOCTH.
Hao6.aronenune, pukcanus 1 onucaHue pe3yjJabTaToB
NPOBEJIEHHOI0 IKCIIEPUMEHTA

Xumuueckass MH(popMma-
Us

IIpoBeaeHne caMoCTOSITEILHOIO MOUCKA XHMHYECKOM
HH(OPMAIIUH C HCI0JIb30BAHHEM PA3JIMYHbIX HCTOYHHKOB
(HAYYIHO-TIONMYJISIPHBIX H3aHMi, KOMILIOTEPHBIX 0a3
MaHHBIX, pecypcoB MHTepHeTa). Ucnoan30BaHne
KOMIILIOTEPHBIX TEXHOJIOTHH IJIs 00padOTKH M nmepeaadun
XMMHUUYeCKoii HH(POPMALIUH U ee MPeCTABJIEHHS B Pa3JIHYHbIX
dhonmax

Pacuersl o
XHUMHU4YeCKUM hopmyiiaM
U YPABHEHHUAM

YcTaHOBKA 3aBUCHMOCTH MKy Ka4eCTBEHHOH U
KOJMYeCTBEHHOH CTOPOHAMHU XHMHYECKUX 00bEeKTOB U
MPOLECCOB.

Pemmenure pacueTHbIX 32124 0 XUMHAYECKUM (opMyIaM u
VDABRHCHUAM

IIpodunasHoe u mpodec-
CHOHAJILHO 3HAYMMOE
coJep:KaHue

O0bsicHeHHe XUMHYECKHUX SIBJIEHHIi, MPOUCXOAAIIHNX B
npupoe, ObITY M HA MPOU3BOICTBE.

OnpenesieHne BO3MOKHOCTEH MPOTEeKAHUS XUMUYECKHX
npeBpalieHuii B pa3JINYHbIX YCJIOBHAX.

Co0J1101eHre MPABUJI IKOJIOTMYECKH TPAMOTHOIO NOBeIeHUs
B OKPY:Kalolleil cpeae.

OueHka BJAMSTHASI XUMHYECKOT0 3arpsi3HEHUST OKPY Karo et
cpeabl HA OPTraHU3M YeJIOBeKa H JIPyrue ;KuBbie OPraHNu3Mbl.
Co0.1101eHre MpaBuJI 0€30MaCHOT0 00palIeHusi ¢ TOPIOYMMH U
TOKCHYHBIMH BellleCTBAMHU, JJA0OOPAaTOPHBIM 000PY/I0BAHHEM.
IloaroTroBKa pacTBOPOB 33aJAHHOH KOHIEHTPALUMH B OBITY U
HA MPOM3BO/ICTBE.

Kputnueckas onieHKa J10CTOBEPHOCTH XMMUYECKOM

HHOPMAIUN, MOCTYNAIOIIE U3 PA3HBIX HCTOYHHUKOB




VYYEBHO-METOJUYECKOE OkoHuaHue TabA1Lbl
U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

[IPOI'PAMMBI YUEBHOM JUCIIATIJIMHBI«XUMM 5>

OcBoenue mnporpammbl yueOHOW muctuiuinabl «Xumus» B ['BIIOY PX UTTuC mnpo-
deccroHanbHOW 00pPa30BATEIBHONW OPraHU3AIMH, PEATH3YIOIEH 00pa30BaTeIbHYIO MPO-
rpammy cpenHero oomero odpasosanus B npenenax ocsoenus OIIOIT CIIO na 6a3e ocHOB-
HOro o0mero oOpa3oBaHUs, OCYIIECTBISCTCS B KaOWHETe XUMHHM C Jaboparopueil u
1ab0paHTCKON KOMHATOM, B KOTOPOM HMEETCSI BO3MOYKHOCTh 00€CTIEYUTh CBOOOIHBIHN JOCTYII
B lHTepHeT BO BpeMs y4eOHOrO 3aHATHS W B IEPUOJ BHEYYCOHOW JESATETHbHOCTU
o0yyJaromxcs.

[Tomemienne kaOuHeTa IOHKHO YAOBJIETBOPATH TpeOoBaHusM CaHUTapHO-3IMUIEMHO-
nornyeckux npasuit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIIICHO THIIOBBIM
000py/0BaHNEM, YKa3aHHBIM B HACTOALIUX TPEOOBAHUSX, B TOM YHCIIE CIICIIUAIU3UPOBAHHOM
yueOHOI MeOeIbIo U CPEeICTBAMU 06?/qu14>1, JIOCTATOYHBIMU JUIS BHITIOJTHEHUS TPEOOBaHUM K
YPOBHIO MOJATOTOBKH 00YYaIOIIUXCS .

B kabunere NOMKHO OBITH MYJNIbTHUMEIUNHHOE OOOpPYIOBAaHUE, MOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTEeILHOTO MPOIecca MOTYT POCMATPHUBATh BU3yaIbHYIO HH()OPMAIIIO
110 XMMUH, CO37aBaTh MPE3EHTALINH, BHICOMAaTEPHAIIBI U T. 11.

B coctaB y4eOHO-METOAMYECKOTO M MaTEePUATBHO-TEXHHYECKOTO OCHALICHHUS KaOWHeTa
XUMHH BXOJIST:

*  MHOTrO()yHKIIMOHAJIbHBINA KOMIJIEKC ITPETo1aBaTels;

* HaTypajbHbIE 0OBEKTHI, MOJEIH, IPUOOPHI U HAOOPHI IS TIOCTAHOBKH JIEMOHCTpa-
LIIOHHOTO ¥ YYEHUYECKOI'O IKCIIEPUMEHTA;

* I€YaTHbIE U SKPAHHO-3BYKOBbIE CPECTBA O0YUCHMUS;

* CpeICTBa HOBBIX MH(POPMALMOHHBIX TEXHOJIOTHIA;

* PEaKTHBBI;

* II€PEYHU OCHOBHOM U JIONIOJIHUTENbHON yUEOHOH JINTEpaTyphl;

*  BCIIOMOTaTelIbHOE 000pYyI0BaHUE U UHCTPYKLIUU;

* OuOnMoTeyHsbI HOH.

B Oubnuoreunsiii GoHA BXOAAT y4eOHUKH U yueOHO-MeTonyeckue koMiuiekTs! (Y MK),
PEKOMEH/I0BaHHbIE WM JOIYIIEHHbIE ISl HCIIOJIBb30BaHMUS B TNPOPECCHOHAIBHBIX 00-
pa30BaTENbHBIX OPTraHMU3aAlMsIX, PEeATM3YIOUIMX 00pa30BaTENbHYI0 MPOTpaMMy CpPEIHETO
obmero o6pazoBanus B npeaenax ocoeHus: OITOIT CITO na 6a3ze ocHOBHOTO 00111€TO 00-
pazoBaHusl.

bubnuoreunsiii poHa MOXKeT ObITH JOMOJHEH XUMHUYECKOW SHIMKIIONEANEH, ClpaBoy-
HUKAMH, KHUTaMH JUIsl YTEHUS 110 XUMHH.

B nponecce ocBoeHus nporpamMmbsl Y4eOHON JUCHUIIMHBI « XMUMHUS» CTYIEHTHI JOJDKHBI
UMETh BO3MOXXHOCTH JIOCTYNa K 3JIEKTPOHHBIM YYEOHBIM MaTepuanaM IO XUMHH, UMEIo-
IIMMCSL B CBOOOJHOM JOCTyne B ceTH VIHTepHeT (3/eKTPOHHBIM KHHUIAM, MPAKTHKyMaM,
TectaM, marepuanam EI'D u np.).




HUCITIOJIB3YEMA JIUTEPATYPA
Jns ctyaeHToB

Tabpuenan O.C., Ocmpoymose H.I. Xumus 1 tupodeccuii W crenuaaIbHOCTEH
E%)ﬁnqecxoro npoduis: yaeOHUK TSl CTYA. YUpexaeHui cpea. mpod. oopazoBanus. — M.,
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Epoxun FO.M., Kosanega H.b. Xumus 17151 nnipodeccuii U crielinaibHOCTEH TEXHUYECKOTO
U eCTECTBEHHO-HAyyHOro mpoduieil: ydyeOHHK [UIsl CTyHd. YUpeXIeHUuM cpern. mpod.
obpazoBanusi. — M., 2014.

Epoxun IO.M. Xumus: 3agauu U yIpakHEHUs: ydel. mocobue s CTyI. YUpeKIeHUuH
cpen. mpod. obpazoBanusa. — M., 2011

Epoxun FO.M. COOpHHMK TECTOBBIX 33JaHMM IO XUMHM: yued. mocodue isi CTYI.
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TEXHUUYECKOT0 NpouiIst. DIEKTPOHHBIN yueOHO-MeToAnYeCKui komiuieke. — M., 2014.

Cnaokoe C. A, Ocmpoymoe H.I., I'aopuenan O.C, Jlykvanosa H.H. Xumus s
npo)eccii ¥ CHENUANBHOCTEN TEXHMYECKOrO MNPOQUIsL. DIEKTPOHHOE MPHIIOKEHHE

%ﬂleprOHﬂoe yueOHOe M3JaHKe) IS CTYA. YUPEKACHUH cpell. mpod. obpa3zoBanus. — M.,

Jns npenogasarens

OenepanbHblii 3akoH OoT 29.11.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii
Denpepauun.

[Ipukaz MunucrepcrBa oOpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 «OO0
YTBEPXKIEHHH (DelepallbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa CPEIHETO
(mosHOTO) 00IIIETO 00pa30BAHUS Y.

[Ipukaz MunucrepctBa oopasoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH
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YTBEPKICHUH (’Eej:[epaﬂbHoro rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEITHEro
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[TuceMo [lemaprameHTa rocyAapCTBEHHOM NOJMTUKUA B cdepe MOATOTOBKU pabouux
kagpoB u JIIO MunoOpnayku Poccum ot 17.03.2015 Ne 06-259 «PexkoMeHmanuu 1o
ograHmauHH MOJyYeHHUS CpEeaHero ooOmero o0pa3oBaHHMsS B TpeaeliaX OCBOCHUS
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OCHOBHOTO 00IET0 00pasoBaHus ¢ y4€TOM TpeOOBaHMM (helepaIbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB M IMOJIy4aeMOU MPO(ecCHH WU CHEeLUATbHOCTH CPEIHETo
Hp(}g)CCCI/IOHaJ'ILHOPO 00pazoBaHUI».

aopuenan O.C., Jlvicoea I'.I. Xumus: KHUTa [Js TpernojaBaTens: y4ued.-MeTo..
mocooue. — M., 2012.

Tabpuenan O.C. u Jp. Xumus mua npodeccuid W CHEIUATBHOCTEH TEXHHYECKOTO

npoduis (3JEKTPOHHOE MPHUIIOKEHHUE).
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