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KOMIIETEHTHOCTHOTO MOAX0/1a:

-MCIIOJIb30BaHUE B 00pa30BaTEIbHOM IPOLIECCE AKTUBHBIX WM HHTEPAKTUBHBIX (HOpM
IPOBEACHUS 3aHATHH (KOMIBIOTEPHBIX CHUMYJIILMM, AEIOBBIX U POJIEBBIX UIp, paszdopa
KOHKPETHBIX CUTYallMi, ICUXOJOIMYECKUX M HHBIX TPEHUHIOB, T'PYIIOBBIX JUCKYyCCUH) B
COUYETaHUM C BHEAYIUTOPHOI paboToii;

-BBIIIOJIHEHHE O0ydaromMMHUCs JaO0OpaTOPHBIX M MPAKTUYECKUX 3aHATHH, BKIIOYas Kak
00s13aTeNIbHBI  KOMIIOHEHT IPaKTHUYECKUE 3aJaHMs C HUCIOJb30BAHUEM IEPCOHATIBHBIX
KOMIIBIOTEPOB

HOACHUTEJIBHAA 3ATTUCKA

[Tporpamma o6meoOpa3oBaTesibHOM yueOHOro mpeamera «XUMUS» NpeJHa3HaueHa JJis
U3y4YEeHHUs] XMUMHUHU B TpodeccHoHAIbHBIX oOpa3oBarenbHbIX opraHuzauusax CIIO, peanuzyrommx
00pa3oBaTeNbHYI0 MPOTpaMMy CpeJHero oOIiero oOpa3oBaHMs B Ipenelax OCBOEHHS MPOrpaMMbl
noaroToBku crenuanuctoB cpeanero 3ena CIIO (ITIICC3 CIIO) na 6a3e OCHOBHOrO OOIIETO
o0pa3oBaHus MpPU MOATOTOBKE KBAIM(UIIMPOBAHHBIX pabouMX, CIy’KalllUX, CIELUAINCTOB CPEIHEro
3BEHA.

[Tporpamma pa3paborana Ha ocHoBe TpebOoBanuit @I'OC cpeanero obmero ob6pazoBaHus,
OPEIbABISIEMBIX K CTPYKTYpE, COJEPKAHHUIO U pe3yjbTaTaM yduyeOHOro mnpeaMera «XuMUS», B
COOTBETCTBUM ¢ PekoMeHIalusMM 1O OpraHM3alUU MOJY4YeHHs CpelHero oOuiero oOpa3oBaHMs B
npesenax OCBOEHHUS 00pa30BaTENIbHBIX MPOrpaMM CpPEAHEro MpoQecCHOHaIbHOrO0 00pa3oBaHUS Ha
6a3e OCHOBHOro oOmIero oOpa3oBaHMA C Y4YeTOM TpeOOoBaHUI (enepalbHbIX T'OCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB W IOJydyaeMol mpodeccud WIM CHENUAIBHOCTH  CPEIHEro
npodeccuoHaabHOro obpasoBaHus (mucbMo JlemapTamMeHTa TOCYJapCTBEHHON NOJIMTUKUA B cdepe
noAroToBku padbouunx kaapos u AI[10 Munobpuaayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue nporpaMMbl « XUMUsD» HAIIPABJICHO Ha TOCTHKEHUE CIEAYIOINX LIEeH:

- (¢opMHpOBaHUE Y OOYyYaOUIMXCS YMEHUS OLEHUBATh 3HAUMMOCTb XMUMHUYECKOTO 3HAHUS IS
KaKJ0r0 4eJIOBEKA;

- ¢opMupoBaHHE Yy OOy4aroUmIMXcs IEJIOCTHOTO TPEACTAaBICHUS O MHUPE U POJIU XUMHUH B
CO3/IaHMHM COBPEMEHHOW €CTEeCTBEHHO-HAyYHOW KapTHHBI MHpA; YMEHHS OOBSACHATH OOBEKTHI U
IIPOLIECCHl OKPYKAOIIEH IEHCTBUTEIBHOCTH: MPUPOJHON, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOMN
CpeJibl, — UCIOJb3YS AJIS 3TOr0 XMMUUYECKUE 3HAHUS;
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- pa3BUTHE y OOYy4YarOIIMXCS yMEHUW pa3nudarh (DaKThl W OIEHKH, CPAaBHHUBATh OILICHOYHBIC
BBIBOJIbI, BUJCTh UX CBSI3b C KPUTEPUSMH OLICHOK U CBSI3b KPUTEPHUEB C OIMPEICICHHOM CUCTEMOI
IIEHHOCTEH, (OPMYITUPOBATh K 0OOCHOBBIBATh COOCTBEHHYIO ITO3HIIHIO;

- mnpuoOpereHre OOYYAIOMIMMUCS OMbBITA Pa3HOOOpa3HOW JIEATEIBHOCTH, IIO3HAHUS U
CaMOTIO3HAHHUS;, KJIIOYEBBIX HABBIKOB, MMCKOIIMX YHUBEPCAIbHOE 3HAYCHHE Ui PA3IUYHBIX BHUIOB
JeSITEIbHOCTH (HABBIKOB pEIICHUsS MpoOJieM, MPHUHATUS pPEHICHUH, MOMCKa, aHauu3a u 00padoTKH
nH(popMaIi, KOMMYHHKAaTHBHBIX HAaBBIKOB, HAaBBIKOB H3MEPCHHH, COTPYJAHHYECTBA, OE30MacCHOTO
oOpaleHus ¢ BeIIECTBAMH B TIOBCETHEBHOM JKU3HU ).

B mnporpamMmy BKIIOYEHO COJEp)KaHHME, HaIpaBiIeHHOE Ha (OPMHPOBAHHWE Yy CTYJICHTOB
KOMIICTCHIIMHI, HEO0OXOAMMBIX s kKaudecTBeHHOro ocBoeHus I[IIICC3 CIIO na 06a3e OCHOBHOIO
o01ero 00pa3oBaHus C MOJYYCHHUEM CPETHEr0 00IIero oOpa3oBaHus;

MPOrpaMMbl TIOJITOTOBKH KBaTHU(UIIMPOBAHHBIX PabOYMX, CIyXalllUX, IPOrpaMMBbl TIOJTOTOBKU
crienanucToB cpeanero 3seHa [ITICC3.

OBIIAS XAPAKTEPUCTUKA YYEBEHOI'O ITPEAMETA «XUMMWM S

[IporpamMmay4eOHOrO MpeaMeTa «XHMHsS» SBISCTCS OCHOBOM JUIs pa3pabOTKH padoyux
IporpamMMm, B KOTOPBIX MpodecCHoHaNIbHBIE 00pa30BaTeIbHBIC OpraHU3allid, pPeaaTu3yIoIlIne
00pa30BaTeNbHYIO MPOTrPaMMy CpeHero ooimero oopasoBanus B npeaenax ocBoenus [MIICC3 CITIO
Ha 0a3e OCHOBHOro o00mero oOpa3oBaHMs, YTOYHSIOT COJCP)KaHME Y4YeOHOro MaTepuala,
MOCIICIOBATEIPHOCTh €T0 W3YUCHHsI, PACIpe/IeliCHHEe yUeOHBIX YacoB, TEMAaTHUKY pedepaToB, BUIBI
CaMOCTOSTENIbHBIX pa0OT, YUYUTHIBAs CHENU(PHUKY TPOrpaMM TOJATOTOBKH KBATH(PHUIIMPOBAHHBIX
paboumx, CIIy>KaluX U CHEIHAMCTOB CPEHETO 3BeHA, OCBAUBAEMOM MTPo(eccry WK CIISITUAITBHOCTH.

[Iporpamma MOXKET HCIOJIB30BATHCA JAPYTUMH NPO(EeCCHOHATBLHBIMU  00pa30BaTeIbHBIMU
OpTaHM3AIUAMH, PEATU3YIONMME 00pa30BaTEeIbHYIO MPOTPAMMY CPEIHEro O0IIero oOpa3oBaHHS B
npeaenax ocsoenus [IIICC3 CITO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHus

MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IJIAHE

YueOHblil mpenMeT «XuMHsS» SBISETCS yU4EOHBIM IMPEIMETOM IO BBIOOPY M3 00s3aTeIbHOMN
npeametHoii o0nactu «EcrectBennbie Hayku» OI'OC cpennero obuiero oopazoBaHus.

B mpodeccrnonanbHBIX 00pa3oBaTENBHBIX OPTaHU3ANMUAK, PEATH3YIONIMX 00pa30BaTEIbHYIO
nporpaMMy cpeaHero oouiero oopasosanus B npenenax ocsoerus [IIICC3 CIIO Ha 6a3e 0cHOBHOTO
obmiero oOpa3oBaHus, y4eOHOro mnpeameTa «XUMHS» H3y4daeTcss B 00I11e00pa3oBaTEILHOM ITUKIIE
[MIICC3 CIIO Ha 06a3e OCHOBHOTO OOMIETO 00pa3oBaHUsA C TMOJNYYEHHEM CpPEIHEro OOIIero
obpazosanus (IITICC3).

B yueOnpix mmanax IIIICC3 wmecto yueObHOro nmpeamera «XuUMHs» — B COCTaBe
o011eo0pa3oBaTeabHbIX JUCHUIUIMH 1O BbIOOpPY, (hOpMHUpYEMBIX U3 00S3aTEIbHBIX IMPEIMETHBIX
obnacreit ®I'OC cpennero obmero odpazoBanus, 11t npodeccuit CIIO win cneunansHocreir CI1O
COOTBETCTBYIOIIETO TPOdHIst MpodhecCHOHATHHOTO 00pa30BaHUS.

PE3VJIbTATEI OCBOEHMA YUEBHOT'O ITPE/IMETA

OcBoeHue coaep:KaHus ydyeOHOro mpeamera «XuUMHUS», O0ECleyuBaeT JAOCTH)KEHHE
00y4aroluxcsl CIeAyOUUX Pe3yIbTaTOB:

® JAUYHOCMHDBIX.

- YyBCTBO I'OPJOCTH U YBAXXEHUS K UCTOPUU U JOCTHKEHUSIM OTEUECTBEHHOW XUMUYECKOU
HayKH; XMMUYECKH TpPaMOTHOE IOBEAECHHE B MPO(ecCHOHAIBHOM NeATeNbHOCTH U B OBITY IpH
00palIeHny ¢ XUMUYECKMMHU BEIIECTBAMH, MaTepHalaMH U IIPOIIeCCaMH;

- TOTOBHOCTb K MPOJOJIKEHHIO 00pa30BaHUs U MOBBIIICHHs KBAIU(UKAIMK B W30paHHON
npo¢eCCUOHATIBHON JESTETbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKHX KOMIETCHLUI B
3TOM;

- YMEHUE HUCIOJb30BaTh JOCTHKCHUS COBPEMEHHOW XUMHUYECKONM HAyKH U XUMUYECKUX
TE€XHOJOTMI JJI TOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYalbHOTO pa3BUTHUS B  BBIOpaHHOMN
npodeccuoHaIbHOMN J1eITeTbHOCTH;

° Memanpedmemﬂblx:


file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark3
file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark3

- WCIIOJIB30BAHUE PA3JIMYHBIX BUJOB I[I03HABATEIIBHOW JESITEIIBHOCTH M OCHOBHBIX
MHTEIJICKTYyalIbHBIX Omepanuil (IOCTaHOBKYU 3a1add, (OpMyIHpOBAHUS THIIOTE3, aHAIM3a U CUHTE3a,
CpaBHEHHUs, 00OOIIEHUS, CHUCTEMaTH3allii, BBIABICHUS NPUYMHHO-CIECICTBEHHBIX CBS3EH, MOMCKA
aHAJIOTOB, (OPMYJIMPOBAHUS BBIBOJIOB) JUISl PEIICHUS MTOCTABICHHOHN 3aa4H, IPUMEHEHHE OCHOBHBIX
METOJIOB MMO3HaHUs (HAOJIOEHUs, HAYYHOTO SKCIEPUMEHTA) JJI1 U3yYeHUsl pa3IMYHbIX CTOPOH XH-
MHUYECKMX OOBEKTOB M TIPOIECCOB, C KOTOPBHIMH BO3HHMKACT HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccuoHabHOU chepe;

- UCIIOJIb30BaHUE PA3IMYHBIX HMCTOYHUKOB JUIS TOJNYYCHHS XUMHUYECKOW WH(pOpMAaInHy,
YMEHHE OLICHUTb €€ JOCTOBEPHOCTH JJISl TOCTHXKEHHUSI XOPOIIUX PE3yJNbTaTOB B MPO(ecCHOHANBHOM
cdepe;

* NPEOMemHbIX:

- c(hOPMUPOBAHHOCTh MPEJCTABICHUNA O MECTE XUMHUU B COBPEMEHHOW HAayYHOUW KapTHHE
MUpa; MOHMMAaHHUE POJIM XUMUU B (POPMHPOBAHUHU Kpyrozopa u (HyHKIHOHAIBHOM TI'PaMOTHOCTH
YeJI0BEKa ISl PEIICHUS MTPAKTUYECKUX 3a1aY;

- BJIQJICHUE OCHOBOIMOJIAralOUMMU XWMHUYECKUMU MOHATHUAMH, TEOPUAMH, 3aKOHAMH M
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMM METOJAMHM HAyYHOI'O TMO3HAHUS, HCIOJIb3YEMbIMHU B XHMUHU:
HAOJIIO/ICHUEM, ONHMCAHMEM, HW3MEPCHHEM, OJKCIEPUMEHTOM; yMeHHe 00padaTbiBaTh, OOBSICHATH
pe3yNbTaThl IPOBEICHHBIX OIBITOB U J€NIaTh BBIBOJbL; TOTOBHOCTh U CIOCOOHOCTh IPUMEHSATH METOIbI
MO3HAHUA MPU PELICHUH NMPAKTHYECKUX 3a/1a4;

- c(OpPMUPOBAHHOCTh YMEHHUS /1aBaTh KOJIWYECTBEHHBIC OLICHKH U MPOU3BOJUTH PacueThl
0 XUMHYECKUM (HOpMyJIaM U YPaBHEHUSIM;

- BJIQJICHWE TMpaBWIAMU TEXHUKH OE€30MaCHOCTH MpPHU HCIOIb30BAHUH XUMUYECKUX
BEILIECTB;

- c(OpPMUPOBAHHOCTh COOCTBEHHON MO3HMIIMUA MO OTHOUICHHIO K XMMHYECKOH HH)Op-
MalllH, OJIy4aeMOU U3 Pa3HbIX UCTOYHUKOB.

ECTECTBEHHO-HAYUYHLIN [TPO®UJIb [TPOGECCUOHAJILHOI'O OBPA3OBAHNS

COAEPXAHUE YYEBHOI'O ITPEJAMETA
BBenenue
Hayunble MeTobI TO3HAHMS BEUIECTB U XMMHUUYECKUX SIBICHUN. Pob SKCIIepUMEHTa U TEOPUH B
XUMHHU. 3HayeHue XxuMmuM npu ocBoeHuu npodeccuit CIIO u cnenuansHocTeit CIIO ectecTBeHHO-
Hay4YHOTO NMpoduis NpodecCuoHaTLHOTO 00pa30BaHMS.

1. Opranunveckasi XUMHst

1.1 Ipeomem opeanuueckoii Xumuu.
Teopust cmpoenust Op2aHu4ecKux coeOuHeHul

[Tpenmer oprannueckoit xumuu. [loHsTHE 00 OpraHMYECKOM BEUIECTBE M OPraHUUYECKON XUMHH.
Kpatkuii ouepk UCTOpHM pa3BUTHUSI OpraHWYecKol XUMuu. Butanusm u ero kpymenue. OcobeHHOCTH
CTPOEHHUSI OPTraHNYECKUX coeaMHeHU. KpyroBopor yriaepoa B Ipupoze.

Teopust crtpoenust opranudeckux coeauHeHuid A. M. byrtnepoa. Ilpeanocwuiku co3naHus
TeopuH cTpoeHuss. OCHOBHBIE TOJIOKEHUS Teopun cTpoeHus A. M. BytiepoBa. Xumudeckoe CTpoeHue
U cBoiicTBa opraHnyeckux BemniecTB. [lonarue o0 uzomepuu. CriocoObl 0TOOpakeHUS CTPOCHHUS
MOJIEKYJBI ((popMynbl, MozAenn). 3HadueHue teopuu A. M. ByTiepoBa juisi pa3BUTHS OpPraHUYECKOU
XUMHUHU U XUMHUYECKHUX TIPOTHO30B.

Crtpoenue aToma yriepoja. IIeKTPOHHOE 00Jako M OpOUTalb, S- U P-OpOUTAIH. DIEKTPOHHBIC
U JIEKTPOHHO-Tpaduueckue (GopMyssl aToMa yriepoja B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHHSX.
KoBaneHntHas xumuueckas CBsi3b M €€ KjacCupUKalus Mo croco0y nepekpbiBaHus opourtaieit (cT- u
n-cBs3M). [lonstie rubpunnzanun. Pa3nuunbie TUNBI THOpUAM3aMU U GopMa aTOMHBIX opOUTaneH,
B3alMHOE OTTAJKWBAaHWE THOPUAHBIX OpOUTaIel M MX pachojoKeHHWe B MPOCTPAHCTBE B
COOTBETCTBUM C MHUHMMYMOM OJHEpPruu. ['eoMeTpusi MOJIEKy] BEIIEeCTB, OOpa30BaHHBIX aToOMaMu
yTJIEpO/a B pa3IMUHbIX COCTOSTHUSX THOPUAN3AIIIH.
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Knaccudukanus oprannyeckux coennHeHuit. Kiaccudukanuss opraHM4eckuX BEIIECTB B
3aBUCHMOCTH OT CTpOeHUs yriaepoaHoi ienu. [lonarue dyHkimonansHoM rpynmel. Kinaccuduxamms
OpPraHUYECKUX BEIIECTB IO TUITY (PYHKIIMOHAIBHOMN TPYTIIIHI.

OCHOBBI HOMEHKJIATYphl OPraHUYECKHX BEIIECTB. TpuBUAIbHbIE Ha3BaHUs. PanmoHanbHas
HOMEHKJIaTypa Kak npeamectBeHHunia HomeHknatypel IUPAC. Homenknatypa [UPAC: npuHUuUmb
o0pa3oBaHUs HA3BaHWIA, CTAPIIMHCTBO (DYHKIMOHAIBHBIX TPYIII, WX OOO3HAUYCHHE B Tpedurcax u
cypdukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Tunel XUMHYECKHX CBS3€M B OPTraHUYECKUX COCAMHEHUAX M CHOCOOBl WX pa3pbiBa.
Knaccudukanus KOBaJeHTHBIX CBA3€H IO 3JIEKTPOOTPULIATEIILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
MEePEeKpPBIBAaHUS OpOUTANICH, KPAaTHOCTH, MeXaHU3My oOpa3oBaHus. CBS3b IPUPOJIbI XUMUYECKOUN CBSI3U
C THUIOM KPHUCTAJUIMUECKOM pelIeTKH BellecTBa M ero (Qusmueckumu cBoiicTBamu. Pa3pbiB
XMMHYECKOH CBSI3M  Kak  mporecc, oOparHblii ee oOpasoBanuto. [o-mMonuTuyeckuii
TeTepOIMTUYECKUI pa3pbIBbl CBSA3EHM, MX CONOCTABICHHE C OOMEHHBIM U JIOHOPHO-aKIENTOPHBIM
MeXaHu3MaMu ux obpazoBanus. [loHsTHE CBOOOHOTO paauKana, HyKICOPHILHON U dTEKTPOUIHHON
YaCTHULBI.

Knaccudukanus peakuuii B opranndeckoil xumun. [IoHATHE 0 TUTIaX ¥ MEXaHU3MaX peakiuid B
oprannueckoit xumun. CyOcTtpar u pearent. Knaccudukanusa peakuuid Mo U3MEHEHHUIO B CTPYKType
cyOcTpara (NpUCOEIMHEHHE, OTILICIUIEHWE, 3aMellleHue, H30Mepu3alus) U TUIy peareHTa
(pamukanbHBIe, HYKICOPUIbHBIC, dJeKTpoduiabHble). Peakumm npucoenunenus (Aw, Ag),
snmumuHupoBanus (E), 3amemenust (Sr, SN, Sg), u3omepusanuu. Pa3HOBHIHOCTH PEeaklUid KaXkI0TO
TUINA: TUAPUPOBAHUE M JETHAPUPOBAHUE, TAJOTEHUPOBAHUE U JIETAIOI€HUPOBAHUE, TMApATalus U
Jeruaparanus, TUApO- TaJOTEHUPOBAHWE M JETUAPOraloT€HUPOBAaHUE, IOJMMEpU3alus U
MOJIMKOHACHCAIIUA, NeperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA B
OPraHU4eCKON XUMHH.

CoBpeMEeHHbIE TPEICTABICHUS O XUMUYECKOM CTPOCHUH OPTaHUUYECKHUX BEILIECTB.

OcHoBHble HampaBieHUs pa3BuTHs Teopun cTpoeHuss A. M. Byrneposa. M3omepus opra-
HUYECKUX BEUIECTB M €€ BUJIbl. CTpyKTypHash H30MEpHs: MEXKKIAccoBas, YIJIEPOJHOIO CKeJleTa,
MOJIOKEHUSI KpaTHOW CBsi3M HW  (YyHKIMOHAIBHOM Tpynmbl. [IpocTpaHcTBeHHas H30MepHs:
reoMeTpuueckass U ontudeckasd. l[loHsTHE acuMMeTpUYecKoro LeHTpa. buomornueckoe 3HauY€HHE
ONTUYECKON u3oMepuu. B3auMHOe BIHSHHE AaTOMOB B MOJIEKYyJIaX OPraHWYEeCKUX BEIIECTB.
OnekTpoHHbIe P(GEKThl aTOMOB M ATOMHBIX TPYMI B OPraHUYECKUX MoJeKynax. WHIYKIIMOHHBIH
3¢ (}eKT, MOMOKUTENbHBII U OTPHULATENbHBIA, €ro ocoOeHHocTH. Me3zoMmepHblil 3ddexT (3ddekT
COTIPSIKEHHSI ), Er0 OCOOCHHOCTH.

Jlemoncmpayuu

Konnexkuun opraHuyeckux BemiecTB (B TOM UHMCIE JEKAPCTBEHHBIX MPENapaTroB, KpacHTENEi),
MaTepuayioB (MPUPOJHBIX U CHUHTETUUECKHX KaydyKOB, TUIACTMACC M BOJIOKOH) M HW3JEIUN U3 HUX
(HUTeH, TKaHEH, OTIETOYHBIX MaTEPHAIIOB).

Mogenu monekyn CHs, CoHa, CoH2, CsHs, CH30H — mapoctepsxkHeBbie 1 00beMHBIC. Moenu
OTTaJKWBAaHUS THOPUAHBIX OpOUTAIell C TOMOIIBIO BO3IYIIHBIX IIIAPOB.

B3aumonelicTBue HaTpusi C 3TaHOJIOM U OTCYTCTBUE B3aUMOJIEUCTBUS C AUITUIOBBIM 3PHUPOM.

OnbITHI, TOATBEpXKIAIONINE HaMUyue (YHKIMOHATBHBIX TPYII Y COCIWHEHUN pa3IHuHbBIX
KJIACCOB.

JlabopamopHuulii onvim

W3roroBnenne Mopened MOJEKYJl — NPEACTaBUTENECH PpPA3IMYHBIX KIJIACCOB OPraHUYECKHUX
COCTUHEHUH.

Hpakmuttecmte 3AHAMUAL.

OO6Hapy>keHue yriepo/ia ¥ BOJI0poAa B OpraHUN4eCKOM COETUHEHUH.

Oo6napy:xeHue ranoreHoB (mpoda beitnpiTeitna).

1.2. IIpedenvruie yeneso0opooul

['omonornueckuit psn  ankaHoB. [lonstue 06 yrieBomoponax. OcoOEHHOCTH CTPOEHHUs
IpellebHBIX YIIIEBOJAOPOIOB. AJKaHbI KaK MPEJCTaBUTENHU MPEENIbHBIX YTIEBOI0POIOB.



OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl Me€TaHa M JPYIUX ajakaHoB. [o-
MOJIOTHUECKUH psii 1 u3omepus napaduHoB. HopmanabHOe W pa3BETBICHHOE CTPOCHHUE YIIEPOTHON
neny. HoMeHKIaTypa ajkaHOB M aJIKMIIBHBIX 3aMecTuTesed. GU3ndecKue CBOMCTBA alIKaHOB. AJIKaHbI
B IIPUPOJIE.

XUMHYECKHE CBOWCTBA ajKaHOB. Peakumm Sg-Tuma: ramoreHupoBanue (padorsr H. H.
CemeHnoBa), HuTpoBanue 1o KoHoBasioBy. MexaHu3M peaklMy XJIOPUPOBAHUS ajlka- HOB. Peakuuu
JETHIPUPOBAHMs, FOPEHMs, KaTaJIUTHYECKOIO OKHMCIEHUS alIkaHOB. KpEKMHI ajakaHOB, pa3javyvHbIC
BUJIbI KPEKHMHIa, IPUMEHEHUE B IIPOMBILUICHHOCTU. [IMposM3 U KOHBEpCUS MeTaHa, U30MEpHU3aLMs
AJIKaHOB.

[lpumenenne u cmocoObl monydeHHs ankaHoB. OOnacTh mnpuMeHeHUs ankaHoB. IIpo-
MBILIUICHHbIE CHOCOOBI MOJYYEHHs AaJIKaHOB: IOJYYEHHE W3 IPUPOJHBIX HCTOYHUKOB, KPEKUHT
napauHOB, TOJYYCHHE CHHTETHYECKOro OeH3WHa, razuukanus Yris, TUAPUPOBAHUE AalKaHOB.
JlaGopatopHble crocoObl NOJIY4YEeHHs aJKaHOB: cuUHTe3 Bropua, nekap-O0KCHIMpOBaHUE, T'MIPOJIN3
KapOuaa almfOMUHUS.

[{uknoankanpl. ['oMosorudyeckuil psii 1 HOMEHKJIATypa LMKIOAJIKaHOB, MX oOuias ¢opmyia.
[lonaTne o HanpspKeHUM LUKIA. M30Mepus LMKIOAIKAHOB: MEXKKIIACCOBas, YIVIEPOAHOIO CKEJIETa,
reomerpuueckas. [lomyuenne u QusMueckue cBOICTBa IMKJIOATKa- HOB. XHUMHYECKHE CBOMCTBA
mukIoankanoB. Crnennuka CBOWCTB HUKIOAIKAHOB C MajbIM pa3MepoM [ukia. Peakuuu
IIPUCOEANHEHUS U PAJUKAIBHOIO 3aMEILECHUS.

Jlemoncmpayuu

Mozenu Monekynn MeTaHa, Ipyrux ajJkaHOB, Pa3IMYHbIX KOH(OpMaIMil HUKIOreKcaHa.

PacTBOopenue napaduna B OCH3MHE U HCTIAPEHUE PACTBOPUTENIS M3 CMECH.

[TnaBnenue napadguHa u ero OTHOIIEHHUE K BOJIE (PaCTBOPUMOCTD, INIOTHOCTh, CMAaYUBAHUE).

Pa3znenenue cmecu 6€H3MH — BOJIa C TOMOIIBIO JETUTEIbHON BOPOHKH.

['openue MmeraHa, mponaH-OyTaHOBOM cmecH, mapaduHa B YCJIOBUSAX HM30bITKAa W HeJOCTaTKa
KHCIIOPOJA.

B3pbIB cMecH MeTaHa C BO3YXOM U XJIOPOM.

BoccraHoBiieHue OKCHIOB TSKEJIBIX METAJUIOB apa(pUHOM.

OTHo1IeHNE IMKIIOTeKCaHa K OpOMHOI BOJie M pacTBOPY IMepMaHraHaTa Kajusl.

JlabopamopHvie onvimul

W3rorosieHne Moieaei MOJIEKYJI AIKAaHOB U TAJIOT€HAJIKAHOB.

N3zrorosnenue napaduHUPOBaHHON OyMaru, UCHbITAHHE €€ CBOICTB: OTHOIIEHUS K BOJEC U
JKUpaMm.

OOHapy»KeHue BOJbl, CaXH, YIIEKHCIIOro Ta3a B IPOAyKTaX TOPEHUs CBEUH.

O3HakoMJIEHHE CO CBOMCTBAMM TBEPAbIX MapauHOB: IUIABIEHUEM, PAaCTBOPUMOCTHIO B BOJIE U
OpPraHUYECKHUX PpACTBOPUTENSAX, XUMHUECKOW WHEPTHOCThIO (OTCYTCTBHEM B3aUMOJIEHCTBHUS C
OpoMHOI BOJIOM, pacTBOpaMH IIepMaHIraHaTa Kajaus, THIPOKCUa HATPUS U CEPHON KUCIIOTHI).

HpaKmu460K0€ 3aHamue

[Tomyuyenue MeTaHa U U3y4eHHUE €ro CBOMCTB: TOPEHUSI, OTHOIIIEHUSI K OpOMHOM BOJI€ U PaCTBOPY
IIEpMaHraHaTa KaJus.

1.3. Omunenosvie u OueHo8ble y2n1e6000P0o0bl

I'omonornyecknii psi aJIKEHOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
STHJIEHA U alKeHOB. ['oMonormueckuil psja M obmas ¢opmyna aimkeHoB. V3omepus 3THUIEHOBBIX
YIJIEBOJOPOAOB: MEKKIIACCOBAsA, YIIIEPOJHOTO CKEJETA, MOJ0KEHHUS KPATHOM CBSI3H, TEOMETPUYECKAS.
OCOOEHHOCTH HOMEHKJATypbl ATUJICHOBBIX YTJIEBOJOPOJIOB, HAa3BaHMsS BaKHEHIIMX paJMKAaJIOB.
®u3nuecKue CBOMCTBA ATKEHOB.

XUMHUYECKUE CBOWCTBA AJIKEHOB. DJIEKTPO(MMIIbHBINA XapaKkTep peakiyii, CKIOHHOCTb K peaKIusIM
IIPUCOEIMHEHMS], OKHUCIEeHUs, mnoinumepusannu. [IpaBmiio MapkoBHMKOBa M €ro 3JIEKTPOHHOE
o0ocHOBaHME. Peakiuy TajJoOreHHpOBaHUs, TUAPOTAIOTEHUPOBAHMS, THApATAllUH, TUAPUPOBAHMAL.
Mexanusm Ag-peakunid. llonsatue o peaknmsax nonuMmepuszanuu. [openme ankeHoB. Peaxnnm
OKHCIICHHsSI B MSTKHX M JKECTKMX ycloBusAX. Peakius Barnepa u ee 3HaueHue ajisi oOHapy>KEHUS
HEIPEAENIbHBIX YIJIEBOIOPOI0B, OJYYEHHS TIIUKOIEH.



[Ipumenenne ©u CHocOOBI TOJMYyYEeHHs] alNKEHOB. M CIOIb30BaHME BBICOKOW PEAKIIMOHHOM
CIIOCOOHOCTH QJIKEHOB B XHMHYECKOH MPOMBINUICHHOCTH. lIpuMeHeHWe JTHieHa W MPOIMHIICHA.
[TpoMmbInieHHbIE CIOCOOBI MOMYYEHHs alKeHOB. Peakiuu neruapupoBaHus U KPEKUHTa aJKEHOB.
JlaGopatopHbie CIOCOOBI MOTYYSHHS ATKEHOB.

Ankanuensl. [lonsitue M kiaccuduKanus IUEHOBBIX YIJIEBOJOPOAOB IO B3aUMHOMY pac-
IIOJIO)KEHUIO KpPAaTHBIX CBsi3ell B MouieKyje. OCOOEHHOCTH 3JIEKTPOHHOIO U IPOCTPAHCTBEHHOTO
CTPOEHHUSI CONpPSDKEHHBIX AUEHOB. [loHsATHE O m-31eKTpoHHOW cucteMe. HomeHknaTypa AMEHOBBIX
yraeBoopoaoB. OCOOCHHOCTH XMMHYECKUX CBOWCTB COIPSDKCHHBIX JIMEHOB KaK CIEICTBUE HUX
3JIEKTPOHHOTO cTpoeHus. Peakumm 1,4-npucoenunenus. I[lomumepusanms nueHoB. CrocoObl
NOJyYEeHHUsI AUEHOBBIX yIIIeBOA0poa0B: padboTsl C.B.JlebeneBa, neruapupoBaHie alKaHoOB.

OcHOBHbBIEC TOHSTUS XUMHUU BBICOKOMOJEKYJSPHBIX COCIMHEHUN (Ha MpUMepe MPOIYKTOB
MOJIMMEPU3AIUU AJKEHOB, AJIKaJUEHOB W WX TaJIOTCHNPOU3BOJAHBIX). MOHOMED, MOIUMED, PEaAKIIUS
MOJIMMEPU3ALUH, CTENEHb IOJIMMEPU3ALUU, CTPYKTYpPHOE 3BEHO. THUIBl MOJUMEPHBIX MLENeil:
JUHENHbIE, pPa3BETBIICHHbIC, cmuThie. [loHsTHE O CcTepeoperyisip-Hbix mnoiaumepax. I[lomumepsr
TEPMOIUIACTUYHBIE U TepMOpeakTuBHbIC. [IpeacTaBienue o miactMaccax u snnacromepax. [lonmstuien
BBICOKOIO M HU3KOIO JIaBJIEHUs, €ro cBoiicTBa M npuMeHeHue. Karanusatopsl Llurnepa — Harra.
[Tonmumpomnuien, ero mNpuUMEHEHHWE U CBoOiicTBa. [amoreHcopepiaiue MOJIUMEPHI: TeQIIOH,
nosmBuHWIXIOpU. Kayuyku HaTypanbHbli U cuntetndeckue. Cononmnmepsl (0yTaaueHCTUPOJIbHBIN
Kay4yk). Bynkanuzamus kayuyka, pe3uHa 1 500HUT.

Jlemoncmpayuu

Mopenn MONEKyn CTPYKTYPHBIX M HPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U aJKaJUEHOB.
Komnexnuus «Kayuyk u pesunay.

Henonumepusanusi kaydyka. CrylieHue MIIEYHOTO COKa KaydyKOHOCOB (Mojiouas, OJy-
BaHYMKOB, (pHKyca).

Jlabopamopnule onvimol

OO6napy:xeHre HenpeeIbHBIX COeIMHEHUI B KEPOCUHE, CKUIHUIAPE.

O3zHakomMiieHHe ¢ 00pa3LaMu MOJIUAITUIIEHA U MTOJIUIIPOIIUIICHA.

Pacnio3naBanue o0pasIioB ajJKaHOB U aJIKEHOB.

Hpaxmuttec;cue 3aHAMUA

[Tonyuyenue 3THIIEHA IETUApPATALIUEH STUIIOBOTO CIUPTA.

B3aumopeiictBue sTrIeHa ¢ OpOMHOM BOJIOM, paCTBOPOM MEpMaHTaHaTa Kajusl.

CpaBHeHHME MJIaMEHU 3TUJIEHA C IUIAMEHEM MpEAeNbHBIX YTIeBOAOPOAOB (MeTaHa, IpPOIaH-
OyTaHOBOI cMeCH).

1.4. Ayemunenosvle yeneeo0opoovl

['omonoruyeckuii psif aIKUHOB. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE alleTHJICHA U
Ipyrux ankuHoB. ['oMonornueckuit psa u obmas ¢hopmyna anrkuHOB. HoMeHKIaTypa aleTuIeHOBBIX
YIJIEBOAOPOAOB. M30MepHsi MEKKIACCOBAsI, YTIEPOIHOTO CKEJIETA, MOJIOKEHHS KPAaTHOU CBSI3H.

XUMUYEeCKHE CBONCTBA W MpUMEHEHHe alKuHOB. OCOOEHHOCTH peakluid MPUCOCTUHEHHS IO
TPOMHON yriepoa-yriaepoaHon cesaszu. Peaknusa Kydeposa. [IpaBuino MapkOBHMKOBAa IPUMEHUTEIBHO
K anetuieHaM. [loBm»KHOCTE aToMa BOJopo/ia (KUCIOTHBIE CBOMCTBA allKMHOB). OKUCIICHUE aTKUHOB.
Peakuus 3enunckoro. [IpuMeHeHre alleTUIIEHOBBIX YIieBo0po10oB. [lonuBuHMIaneTar.

[Toryuenue ankuHOB. [Tomyuenue aneTuneHa MUPOIU30M METaHa U KapOUTHBIM METOJIOM.

Jlemoncmpayuu

Mopenu MONeKybl alleTUIICHA U IPYTUX AIKUHOB.

[Tomydenue aneTuieHa u3 KapOWaa KalblHs, O3HAKOMIIEHHE C (PU3MYECKUMH M XMUMHYECKHUMHU
CBOMCTBAaMH alleTHUJICHA: PACTBOPHUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJICHCTBUEM C OPOMHOM BOJIOMH,
pacTBOpOM TepMaHraHaTa kamus, consimu meau (I) u cepedpa.

JlabopamopHuulii onvim

N3rorosieHne Moaenen MOJIEKYJ aJTKMHOB, UX U30MEPOB.



1.5.  Apomamuuecxue yene6o0opoovl

['omonoruueckuit pssi apeHoB. beH3ou kak npeacTaBUTeNb apeHoB. PazBuTie npeacTaBieHui o
crpoenuu Oenzona. CoBpeMEHHBIE TPEACTABICHUs 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHHUU
6en3omna. OOpa3oBaHue apoMaTHyecKol M-cucTeMbl. I'omosoru OGeH3oia, X HOMEHK/IaTypa, oOras
dopmyna. HomeHkmaTypa miisi AM3aMEUICHHBIX MPOU3BOAHBIX OCH30i1a: opmo-, Mema-, Tapa-
pacrosiokeHue 3amectureneid. duznueckue cBocTBa apeHOB.

XuMHUECKHue CBOicTBa apeHoB. llpumepsl peakuuii  3IEKTPOPHUIBHOTO  3aMEIICHHS:
rajJloreHUpOBaHus, ankwiupoBanus (karamuzaropsl @punmens — Kpadrca), HuUTpOBaHuS,
cyabpupoBaHusa. Peakiuu THIpUpPOBaHUS M TNPHUCOSAMHEHHs Xiopa K Oenzomy. OcobeHHoCTH
XMMHUYECKHX CBOMCTB romosioroB OeH3oja. B3ammHOe BiIMsHME aTOMOB Ha INpPUMEpPE I'OMOJIOIOB
apeHoB. OpueHTanus B peakusax eKTpopuibHoro 3amemienus. Opuentantsilu [Ipona.

[TpumeHenue u nosyueHue apeHoB. IIpupoaHble HCTOYHUKM apOMATUYECKUX YIJIEBOJOPOJIOB.
Apomaruzanus aJIKaHOB U IIUKJIOAIKAHOB. AJKHIUPOBAaHHE OCH301a.

Jlemoncmpayuu

[lapocTepkHEBBIE M 0OBEMHBIE MOICTH MOJIEKYJT OEH30J1a M €T0 TOMOJIOTOB.

Paznenenue cmecu 6€H301 — BOJIA C TOMOILBIO JIETUTEIbHON BOPOHKH.

PactBopsromias ciocoOHOCTh OeH30J1a (IKCTPAKIUS OPTaHUYECKUX M HEOPTAaHMUECKUX BEIECTB
OEH30JI0M M3 BOJHOIO pacTBOpa HoJa, KpacuTelel; pacTBOpeHHe B OCEH30J€ BEIECTB,
TPYAHOPACTBOPHMEBIX B BOJIE (CEpbl, OEH30MHON KUCIIOTHI).

I'openue 6eH3o0ma.

OtHomeHnue 6eH30i1a K OpOMHOM BOJIE, paCTBOPY IMEpMaHraHaTa Kajus.

[Tonyyenue HUTpOOEH301A.

OznakomiieHHEe C (U3MYECKUMH CBOWCTBAMH apOMAaTHYECKUX YTJIEBOJOPOJOB C  HC-
noJjb30BaHueM pacTBopuTens «ConbBeHT». M3roToBieHue M MCIIOIb30BaHKUE MpOCTeiero npudopa
JUIsl XpoMaTorpaduu.

[Tonyuyenue GeH3ona nekapOOKCHIMpOBaHUEM OeH30MHON KucaoThl. [lomydeHue u paccioenue
IMyJbcuu OeH3oia ¢ Bojoil. OTHomenne 0eH3o0ia K OpOMHOM BOJIE M PacTBOPY MEpMaHTaHaTa Kausl.

1.6. Ipupoonvie ucmounuxu yeneeo0opooos

Hedts. Haxoxnenme B mpupoae, coctaB U Qusuyeckue cBoicTBa HedTH. TommmBHO-
sHepreTuueckoe 3HaueHue HedTu. IIpombinuieHHas nepepabotka HedTH. PekTudukanus HedTH,
OCHOBHBIE (DpaKIMK ee pa3/eleHHs], X HCIOoNb30BaHue. BropuuHas mepepaboTka He(TEmpoIyKTOB.
Pextuduxarnus ma3zyta nmpu yMeHbIIIEHHOM AaBieHUU. KpekuHr HedTenpoayKkToB. PaznmuyHbie BUIBI
kpekunra, padotsl B. I'. IllyxoBa. HM3omepusamus ankaHoOB. AJNKWIMPOBaHHE HEMpPEIEIbHBIX
yrieBogopoaoB. Pudopmunr nedrenpomykroB. KadectBo aBTOMOOMIBHOTO TOIMBAa. OKTaHOBOE
YUCJIO.

[TpuponHnblil u nonyTHBIN HePTsHOM ra3sl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOMYTHOTO Ta30B,
UX MPAKTUYECKOE UCIOIb30BaHUE.

Kamennsiit yrons. OCHOBHBIE HaIlpaBJIEHHUs HUCIOJIb30BaHUA KameHHOro yris. KokcoBaHue
KAMEHHOTO YIJIs, BaXHEHIIMEe TMPOAYKTbl ATOrO0 MpoIecca: KOKC, KaMEHHOYTOJIbHas CMOJa,
HajcMoNibHas Boga. CoenuHeHUs, BBIACISEMbIE U3 KaMEHHOYTOJbHON cMONbL.  [IpogayKThI,
MOJIy4aeMble U3 HaJCMOJIbHON BOJIBI.

DKOJIOTHYECKUE aCTIEKTHI JOOBIUU, IEPEPaOOTKU U UCIIOIH30BAHUS TOPIOYMX HCKOITAEMBIX.

Jlemoncmpayuu

Komneknusa «[IpupogHbie ICTOYHUKH YTIEBOJOPOIOBY.

CpaBHeHue MpoIeccoB TOpeHust He(hTH U MPUPOTHOTO Tra3a.

O6pa3oBanre He(PTSIHOM IJIEHKH HAa TTOBEPXHOCTH BOJIBI.

Karanutnueckuii KpeKuHT napadpuHa (UiIu KEPOCHHA).

Jlabopamopnvie onvimul

Ornpenenienre HaATMYUS HEMPEAETbHBIX YTJIEBOIOPOIOB B OCH3UHE U KEPOCHHE.

PactBopuMOCTh pa3nmuuHbIX HedTEenpoayKToB (O€H3WHA, KEPOCHHA, IU3EIHHOTO TOIUIHMBA,
Ba3eNIMHA, MapaduHa) Ipyr B APYyTE.



1.7. Tuopokcunvnvie coeourenus

Crpoenne u kinaccuduxanus cnuproB. Kiaccudukanus cnupToB MO THILy YIJIEBOAOPOAHOTO
paaMKana, 4ucily THAPOKCUIIBHBIX I'PYNI U THUILy aroMa yIJepoja, CBA3aHHOIO C TI'MJIPOKCHJIBHOM
IpyNIoON. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE I'MAPOKCWIBHOM Ipynnsl. BiusHue crpoeHus
CIHUPTOB Ha UX (U3NUECKUE CBOICTBA. MeXMONEKyIsipHasi BOAOPOAHAs CBsI3b. ['oMonoruueckuil psin
IpeebHbIX 0JIHOATOMHBIX CIIUPTOB. V30MepHs 1 HOMEHKJIaTypa alKaHOJIOB, UX o01as Gopmyia.

XUMHUYECKHE CBOMCTBA alKaHOJOB. PeakMoHHass CHOCOOHOCTH MpPENEeNbHBIX OIHOATOMHBIX
cnupToB. CpaBHEHHE KUCIIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHX M HEOPTaHWYECKUX COCIUHEHUI,
conepxkanmx OH-rpymmmy: Kucior, o0CHOBaHUM, aM(pOTEPHBIX COSTUHEHMI (BOIBI, CIUPTOB). Peakimm,
MOATBEP)KIAIOIUE KUCIOTHBIE CBOMCTBA CIHUPTOB. Peakuuu 3amelleHus I'MAPOKCHIBHOM TI'PYIIIBI.
MexMomneKysipHasl JAeTHIpaTanys CIUPTOB, YCIOBUS 00pa3zoBaHHs HPOCThIX 3¢(upoB. CloXHBIE
5GuUpbl HEOPraHMYECKUX M OPraHMYECKHUX KHCIOT, peakuuu stepucukanuu. OKucieHue u
OKHUCJIUTEIBHOE AETUPUPOBAHNUE CIIUPTOB.

Crioco0bl noy4eHus: cuupToB. ['Maponu3 rajsoreHankaHoB. I'napaTanus ajnkeHOB, YCIOBUsS ee
npoBeneHus. BocctaHoBiieHE KapOOHUIIBHBIX COEITMHEHUI.

OtpenpHble NPEACTaBUTENM AJIKaHOJIOB. MeTaHON, €ro IPOMBIIIICHHOE IIONy4YeHHE U
IPUMEHEHNE B MPOMBIIIIEHHOCTU. buonornueckoe neiictBue meranona. Cnenu@uueckue crocoobl
IOJIyYEHUs ATUJIOBOTO crupTa. PU3NO0IOrNYECKOE JEMCTBUE 3TaHOJIA.

MHoroaroMHuble cnupThl. M3omMeprs 1 HOMEHKIATypa NpPEeACTaBUTENEH BYX- U TPEXaTOMHBIX
cnupToB. OCOOEHHOCTM XMMHUYECKHMX CBOMCTB MHOIOaTOMHBIX CHHUPTOB, HX KaueCTBEHHOE
oOHapyxeHue. OTHeIbHBIC MPEACTABUTEIN: ITHICHTIIMKOIb, TIUICPUH, CIOCOOBI HMX IOJYYCHHS,
IIPAKTUYECKOE IIPUMEHEHUE.

@®eHosl. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTpoeHHE (QeHona. B3ammHoe BiHMsiHHE apo-
MaTHYECKOI0 KOJIbIa U TMIPOKCUIIBHOM IPYIIIIBL.

XuMHUecKkue cBOMCTBa (eHoNa Kak (PYHKIHMS €ro XMMHUYECKOTO CTpOEHHUs. bpommpoBa-Hue
(deHona (kayecTBEHHasl peaklus), HUTpOBaHUE (IMKPUHOBAs KHUCJIOTa, €€ CBOMCTBA U NMPHUMEHEHHE).
OO6pa3oBaHue OKpAILEHHBIX KOMILIEKCOB ¢ HoHOM Fe’+. ITpumenenue denona. Ionydenue deHona B
IIPOMBIIIIIEHHOCTH.

Lemoncmpayuu

Mozenu MoneKys COUPTOB U (PEHOJIOB.

PacTtBOpUMOCTH B BOJIE aJIKQHOJIOB, ATHJICHIJIMKOJIS, MIHLIEpUHa, (heHoa.

CpaBHEHUE CKOpPOCTH B3aMMOJEHCTBHS HATpUsl C JTAHOJIOM, [POMAHOIOM-2, 2-METHJ-
IIPONIAHOJIOM-2, TTIMLIEPUHOM.

[Tosryuenue OpomaTaHa U3 ATaHONA.

BritecHenue ¢eHona u3 (peHosTa HaTpUs YTOJIbHOM KHCIOTOM.

Peaknus genona ¢ popmanbaeruaom.

KavecTBeHHbIE peakIuy Ha (PeHOJI.

3aBUCHUMOCTH pacTBOPUMOCTH (peHOIIa B BOJE OT TEMIIEPATYPBHI.

B3aumoneiicTBre (heHOMA ¢ paCTBOPOM ILETOYUH.

PacnioznaBanne pactBopoB (eHonsiTa HaTpus U KapOoHaTa HaTpus (0apOOTaXX BBIIBIXAEMOTO
BO3/yXa WIN AEHCTBHE CUIBHON KUCIIOTHI).

Pacno3znaBaHue BOJHBIX pacTBOPOB (eHoJIa U TIIUIepUHA.

Jlabopamopnvie onvimul

PexTudukamus cMecu 3TaHOJ — BOJIA.

O6Hapy>KCHI/IC BOJbI B aBCOTPOHHOI\/'I CMCCHU BOJBI U 3THUJIOBOI'O CIIMpPTA.
Hpaxmuuec;cue 3aHAMUA

N3y4yeHne pacTBOPUMOCTH CIIMPTOB B BOJIE.
Oxucnenue ciupToB pa3IMYHOIO CTPOEHUSI XPOMOBOM CMECHIO.
[Tonyuyenue austrnosoro 3¢upa. [lonyyenue rauuepara Meau.



1.8. Anvoe2uowl u Kemomwvl

['omonoruyeckue psabl aabIAeTHIOB W KETOHOB. IloHSATHE O KapOOHWIBHBIX COCIMHCHHSX.
DNEKTPOHHOE CTPOEHUE KapOOHUIBHOU Tpymiibl. Mi3oMepust 1 HOMEHKJIATypa albJIeTUIOB U KETOHOB.
dusnveckue CBOMCTBA KapOOHWIBHBIX COCTMHEHUM.

XVUMHUYECKUE CBOMCTBA albJCTHIOB M KETOHOB. PeakimoHHas CIOCOOHOCTh KapOOHWIBHBIX
COCMHEHUI. Peakiuu OKHCIIEHHS allbJIETH/IOB, KAUECTBEHHBIC PEAKIMK Ha aJIbJCTHIHYIO TPYIIY.
Peaknuu nonmkoHaeHcanuu: oopazoBanue GeHoI0()OpMaIbIETHIHBIX CMOJ.

[IpumeneHue u mosrydeHue KapOOHMIBHBIX coeAuHeHnH. [I[puMeHeHne aabaeru/I0B U KETOHOB B
OBITYy W TPOMBIIIJICHHOCTH. AJBACTHABI U KETOHBI B mpupone (dPupHble Macia, (EepOMOHBI).
[TomyueHnue kapOOHMIBHBIX COCAMHEHUN OKHCICHUEM CIIMPTOB, THApATAlliel aJIKHHOB, OKHUCICHUEM
yTaeBo10poaoB. OTAENbHBIE MPEICTABUTEIN ANbJICTHIOB U KETOHOB, CIEIU(UYECKUE CIOCOOBI UX
MOJTYYEHUS U CBOMCTRBA.

Jlemoncmpayuu

[ITapocTeprxkHEBBIC 1 0OBEMHBIC MOJICIIA MOJICKYJT alIbJICTHI0B U KETOHOB.

[TomyyeHue yKCyCHOTO alibJieTHaa, OKHCICHUE STaHOJIa XPOMOBOM CMECHIO.

KauecTBeHHble peakliuM Ha ajdbJAETUIHYIO TPYIIILY.

Jlabopamopnule onvimol

OkwucieHre 3TaHoja B 3TaHAJIb PACKaJICHHON MEIHOM MPOBOJIOKOM.

[Tomyuenue dhenonodopmanbaeTuIHOTO MOJIUMEpPA.

PacrioznaBanue pactBopa aneToHa u GopManHa.

Hpaxmuuecxue 3aHAMUA

N3yuenne BOCCTAHOBHUTEJIBHBIX CBOMCTB aJbJETHJIOB: PEAKLUS «CEPEeOPSHOTO 3epKajay,
BoccTaHOBjIeHHE Tupokcuaa meau (II).

B3aumoneiicTBue ¢hopManbaeruia ¢ THAPOCYIb(GUTOM HATPHS.

1.9. Kapbonosvie kucnomol u ux npouzgoonvle

['omonoruyeckuii psig  MOpeneiabHBIX OJHOOCHOBHBIX KapOOHOBBIX KucHOT. [lonarue o
KapOOHOBBIX KHCJIOTaX H WX Kiaccupukamua. ODIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIILHOM TpyMIIbl. ['OMOJIOTHYEeCKUH psil MPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMEHKJIaTypa W H30Mepus. MexXMOJEeKyIIpHble BOJOPOAHBIE CBS3H KapOOKCHIBHBIX TPYI, HX
BIIMSIHUE HA (pr3HUECKHEe CBOIICTBA KApOOHOBBIX KHUCIIOT.

XUMHYEeCKUE CBOMCTBAa KapOOHOBBIX KUCIOT. Peakinu, nimoCcTpUpYIOIHe KHCIOTHBIE CBOWCTBA
U HUX CpaBHEHHE CO CBOWCTBAMH HEOpPraHuyeckux Kuciaor. OOpazoBaHue (QYHKIIMOHATBHBIX
MIPOM3BOIHBIX KapOOHOBBIX KUCIOT. Peakiuu stepuduxanmu. AHTUIpHUIB KapOOHOBBIX KHUCIOT, UX
MOJTYy4YECHUE U TPUMEHEHHUE.

CniocoObl onyueHust KapOOHOBBIX KUCIOT. OTAeTbHbIC MPEACTaBUTENN U UX 3HaueHue. OO0rue
CIOCOOBI TOJTYYEHHUsI: OKUCIICHUE aJIKaHOB, aJIKCHOB, MEPBUYHBIX CIIMPTOB, aIbJACTUI0B. BaxxHeume
MPEJICTAaBUTENN KapOOHOBBIX KUCIIOT, MX OMOJIOTUYECKasi Poiib, CelUpUIecKre CIOCOObI MOMTydeHus,
CBOMCTBA M NPUMEHEHUE MYPAaBBMHOW, YKCYCHOM, IaJbMHUTHHOBOM M CTE€APUHOBOM; aKPUJIOBOM M
METaKPHUIIOBOM; OJIEMHOBOM, TMHOJIEBOW U JIMHOJICHOBOM; [IIaBEIeBON; OEH30MHOMN KUCIIOT.

Cnoxnsie 3¢upsl. CTpoeHne U HOMEHKJIATypa CIOXKHBIX 3(HUPOB, MEKKIACCOBASI U30MEPHS C
KapOOHOBBIMU KucToTaMu. CrocoObl TOJMY4YeHHS CHOXKHBIX J(PupoB. OOpaTUMOCTh peakluu
srepuukanu U GaKTOphl, BIMSAIONIME HAa CMelleHue paBHoBecus. (OOpa3oBaHWE CIIOKHBIX
nonudupos. [lommdtunenrepedranar. JlaBcaH Kak TPEACTaBUTENb CHHTETUYECKUX BOJIOKOH.
XUMHYECKUE CBOMCTBA U TPUMEHEHNE CIIOKHBIX A(DUPOB.

Kupst. XKupsr kak cnoxsble 3Qupbl ruiepuHa. KapOOHOBBIE KHCIOTHI, BXOJASIINE B COCTaB
J)KAUPOB. 3aBUCUMOCTh KOHCHUCTEHIIUH )KUPOB OT UX COCTaBa. XMMHUUYECKHE CBOMCTBA KUPOB: THAPOIIU3,
OMBUICHHE, THAPUpOBaHUE. buomorndyeckas poib JKUPOB, WX HCIOJIb30BaHWE B OBITY H
MIPOMBIIIIEHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbiia. CriocoObl MOMy4YeHHsI COJIel: B3aMMOJIeHCTBIE KapOOHOBBIX
KHUCJIOT C METaJUIaMU, OCHOBHBIMU OKCHJIAMH, OCHOBAHUSMH, COJISIMH; IIETOYHON THIPOJIU3 CIOKHBIX
3¢upoB. XUMUYECKHE CBOICTBa coyied KapOOHOBBIX KHUCIIOT: THAPOIU3, peaKIIMd MOHHOTO OOMEHa.



Mpb1na, cyniHOCTh MOOIIEro AedcTBUA. OTHONIEHNE MbLIA K KECTKOW BoJie. CHHTETUYECKHE MOIOIIINE
cpenctBa — CMC (meTepreHTsl), uX MPEUMYIIeCTBa U HEAOCTATKH.

Jlemoncmpayuu

3HAKOMCTBO C (PU3NIECKUMU CBOWCTBAMHU BAKHEUIINX KApPOOHOBBIX KHCIIOT.

Bosronka 0€H30MHON KHCIIOTHI.

OTHoIIIEHUE Pa3TUIHBIX KAPOOHOBBIX KHUCIIOT K BOJIC.

CpaBHenue pH BOAHBIX pacTBOPOB YKCYCHOM U COJISTHOM KMCJIOT OJJMHAKOBOM MOJISIP-HOCTH.

[TomydeHne MpUATHO MAXHYIIETO CII0KHOTO dPupa.

OTHolIeHHE CIMBOYHOTO, MOJICOJIHEYHOTI0, MAIIMHHOTO Macesl ¥ MaprapuHa K OpoMHO Boje u
pacTBOpy NepMaHTraHaTa Kajusl.

Jlabopamopnuvle onvimol

B3aumopeiictBue pactBopa yKCYCHOM KHCIOTBI C MarHueM, OKCHUJOM IIMHKA, THUIPOKCUIIOM
xenesa (II1), pactBopom kapOoHaTa Kanusi U cTeapara Kajausl.

O3HakoMIIEHHE ¢ 00pa3laMy CIO0KHBIX A(PHPOB.

OTHolLIEHUE CIIOKHBIX A(PUPOB K BOAE U OPTraHHUUYECKHUM BEIIECTBAM.

BriBeneHme )KUPHOTO MATHA C IIOMOIIBIO CII0XKHOTO d(upa.

PacTBOpUMOCTB KMPOB B BOJIE U OPraHUYECKUX PACTBOPUTENSX.

CpaBHEHHE MOIOIIMX CBOUCTB X034McTBEHHOTO Mbl1a 1 CMC B KecTKO# BojE.
Hpaxmuuecxue 3AHAMUA

PacTBOpUMOCTb pa3in4yHbIX KapOOHOBBIX KUCIIOT B BoJie. B3aumoseiicTBue yKCyCHOM KUCIIOTHI ¢
MmeTasamu. [lonydyenne n30aMunoBoro 3gupa yKCyCHOM KUCIIOTHI.

CpaBHeHHE CTENEHM HEHACBHIIEHHOCTH TBEPIOTO M KUAKOro >KUpoB. OMBUIEHHE JKUpa.
[Tonmyuenne MblIa M U3yUEHHE €r0 CBOMCTB: MEHO0Opa30BaHuUs, peaKIiii HOHHOTO 0OMEeHa, THIPOJIH3a,
BBIJICJIEHUS] CBOOOAHBIX )KUPHBIX KUCIIOT.

1.10. Venesoowl

[Tonstue 06 yrueBogax. Krnaccudukanus yriaeBogoB. MoHO-, OU- H  MOJHCAXapHIbI,
npeacCTaBuTCIIN K&)KIIOIZ T'pyHIibl yrjicBO40B. brnonorngeckas POJib YTJICBOJAOB, UX 3HAYCHHUC B KU3HU
YeJloBeKa U 00IIecTBa.

Monocaxapuasl. CTpoeHHe W ONTHYECKas W30MepHs MOHocaxapuaoB. Mx kimaccudpukamnus mo
YHCIy aTOMOB yriepojia U npupoje kapooHuibHOW rpynmbl. @opmynel Gumepa u Xeyopea s
n300paKeHHs] MOJIEKYJl MOHOcaxapuaoB. OTHeceHne MoHocaxapuioB kK D- u L-pany. Baxueliue
IPECTaBUTENIN MOHO3.

['moko3a, cTpoeHue ee MOJIeKyJbl W (Qu3nueckue cBoWcTBa. Tayromepus. XUMHYECKHE
CBOWCTBA IUIFOKO3bI: PEAKIMU MO allbAECTHIHON Tpymie («cepeOpsHOro 3epKaay, OKMCICHUE a30THOU
KHUCIIOTOM, THApUpOBaHUE). Peakuuu TJIIOKO3bI Kak MHOIOATOMHOIO CIHMpTa: B3aWMOJEWUCTBHE
I0K03bI ¢ Tuapokcuaom meau (II) mpu komHaTHON TemmnepaType M HarpeBaHUM. Pa3nuyHble THIIBI
OpokeHus (cnupToBOE, MOJIOUHOKHKCHOE). ['Moko3a B mpupone. buonornyeckas poib U NpUMEHEHHE
II0KO3bl. PpyKTO3a KaK U30Mep INOKO3bl. CpaBHEHHE CTPOEHMSI MOJIEKYJIbl 1 XUMUYECKHX CBOMCTB
[IIOKO3bI U (pYyKTO3bl. DPYKTO3a B IPUPOJIE U €€ OMOJIOTHYECKasi poJib.

[Tento3sl. Pubo3a u nezokcupudosa kak npeacTaBUTENH alba0neHTo3. CTpoeHre MOJIEKYII.

Hucaxapunel. Ctpoenne aucaxapuoB. Crocod cousieHeHMs LUKIOB. BoccranaBnuBaronye u
HEBOCCTAHABJIMBAIOLIUE CBOMCTBA IMCAaXapUJ0OB Kak CIEICTBUE couleHeHHs Lukia. CTpoeHue u
XUMHYECKHE CBOMCTBa caxapo3bl. TexXHOJOrn4yeckue OCHOBBI NMPOM3BOJACTBA caxaposbl. Jlakroza u
MaJIbT03a KaK U30MEpPBI Caxapo3bl.

[Tomucaxapuasl. Ob1mee ctpoenue noaucaxapuaoB. CTpoeHHE MOJIEKYJIBI Kpaxmalia, aMmuiIo3a u
amuionekTuH. du3nyeckue CBOMCTBA Kpaxmaia, ero Hax0XIeHHe B IPUPOE U OMOJIOTHYECKas POJib.
I'mukoren. XuMuueckre cBoMcTBa Kpaxmana. CTpoeHUe 3JIEMEHTAPHOTO 3B€HA LEJUTI0JI03bl. BiinsiHue
CTPOCHHUsI TOJUMEpPHOM Ilenu Ha (U3NYEeCKHe U XHMHUYECKHE CBOMCTBa WeIUIrono3bl. ['uaponns
LEJUTI0N03b], 00pa3oBaHUE CIOKHBIX 3(UPOB C HEOPraHMYECKMMH U OPraHUYEeCKHMMH KHCIOTaMH.
[lonatue 00 MCKYCCTBEHHBIX BOJIOKHAX: aIlleTaTHOM IIeJKe, BHCKo3e. HaxoxneHue B mpupone u

oHoorHUecKas POJIb LECJUIIOJIO3EI. CpaBHeHI/Ie CBOMWCTB Kpaxmajia 1 HEJIFOJIO3bI.
Jlemoncmpayuu
OO0pa3ipl YIIIeBOJ0B U U3JIEIHIA U3 HUX.



[TonyuyeHnne caxapaTa KaJabLUs U BBIJICJIEHUE CaXapo3bl U3 pacTBOPA caxapara KaJbLusl.

B3anmopelicTBre IIIOK03bI ¢ (YKCMHCEPHUCTON KUCIOTOM.

OTHomIeHre pacTBOPOB caxapo3bl U MaibTo3bl K Cu(OH)2mpu HarpeBaHumu.

O3HakomiIeHHE ¢ (PU3NUECKUMH CBOMCTBAMU Kpaxmala U HEeJUTF0JIO3BL.

HaOyxaHue Lentono3bl 1 Kpaxmaia B BOJE.

ITonmyyenue TpUHUTPATA LEJUTFOIO03BL.

Kounexiust BOJIOKOH.

Jlabopamopnvie onvimul

O3HakomJIeHHE ¢ PU3NUECKUMH CBOICTBaMU IJIFOKO3bI (aNTEUHas yIaKOBKa, TAOJIETKH).

KucioTHBINM rHapoIu3 caxapossl.

3HaKOMCTBO ¢ 00pa3laMM MOJMCAXapUI0B.

OOnapyxeHHe Kpaxmaja C IIOMOLIbIO KayeCTBEHHOW peakIuM B Mefe, xiebe, Horypre,
MaprapuHe, MaKapOHHbIX U3JEIUsIX, Kpynax.

HpaKmutteCKue 3aHAMuUA

Peaknus «cepeOpsiHOroO 3epkana» IHOKO3bl. B3aumozelcTBue IIIOKO3bI ¢ THAPOKCUIOM MEIU
(II) mpu paznuyHbIX TEMIEpaTypax.

JleilicTBuE aMMHa4yHOr0 pacTBOpa OKCUa cepedpa Ha caxaposy.

OOGHapy>keHue JaKkTo3bl B MOJIOKe. [leficTBHe Hioa Ha Kpaxmall.

1.11. Amunsl, amunokuciomol, 6eaKu

Knaccudpukanus u wuzomepus amuuoB. [lonstue 00 amunHax. IlepBuuHble, BTOpUYHBIE H
TpeTu4Hble amuHbl. Kiaccudukanus amMUHOB 10 THUIY YIJICBOJAOPOJIHOTO paguKaia M YHCIY
aMUHOTPYII B MoJeKylse. ['oMonoruyeckue psiabl MpeaeibHbIX anu(paTHUEeCKUX U apOMaTHYECKUX
aMHHOB, U30MEPHS U HOMEHKJIATYpa.

XUMHYECKUE CBOMCTBA aMUHOB. AMHUHBI KaK OPraHMYECKHME OCHOBAaHUS, UX CPaBHEHUE C
aMMHUAaKOM W JPYTMMH HEOPraHUYECKHMMH OCHOBaHUAMH. CpaBHEHHE XUMHUYECKUX CBOMCTB
anudaTuyecKux U apoMatudeckux aMuHoB. OOpa3oBaHe aMU0B. AHWIMHOBEIE kpacuTenu. [lonsTue
0 CUHTETHYECKUX BOJOKHAX. [lonmmaMuabl U moJMaMuIHbIE CHHTETHYECKHUE BOJIOKHA.

[Tpumenenue u nosyuenre aMuHoB. [lonyuyenue amunoB. Pabots! H. H. 3ununa.

AmuHOKHUCHOTHI. [loHsITHE 00 aMHHOKHCIOTax, UX Kiaccuukamus u crpoeHue. Onrudeckas
u3oMepusi a-aMUHOKUCIOT. HoMeHknarypa amMuUHOKUCIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOIWCTB aMUHOKHCJIOT U €€ MPUYHUHBI. bunosapHbie HOHbI. Peakiiun konaeHcauuu. [lentuaHas cBs3b.
CuHTeTH4eckre BOJIOKHA: KarpoH, ’HaHT. Knaccudukamus BonokoH. [lonydeHrne aMHHOKHCIOT, MX
MpUMEHEHUEe U OMoJIoThYecKast PyHKIIHS.

benku. benku kak npupoaHsie nonumepsl. [lepBuynas, BTopuuHasi, TPETUYHAS U YETBEPTUUHAS
CTPYKTYpHbI O0eskoB. OUOpUIUISIpHBIE U TI00YIISIpHBIE OeIKH. XUMHYECKUE CBOMCTBA OEITKOB: TOPEHUE,
JeHaTypalus, THAPOIN3, KaueCTBeHHbIe (I[BETHBIEC) peakluu. bruonornyeckue QyHKIHH OENKOB, UX
3HaueHue. benku kak komnoHeHT numy. [Ipo6iema 0eIKOBOro TroJI0aHus U MYTH €€ PEIICHHUS.

Jlemoncmpayuu

@u3nyecKue CBOMCTBA METHJIAMUHA: arperaTHOE COCTOSIHUE, I[BET, 3amax, OTHOIIEHUE K BOJE.
l'openune MeTunamuHa.

B3anmoneiicTBre aHUIMHA Y METHJIAMUHA C BOJIOW U KUCTIOTaMU.

OkpallMBaHue TKaHeld aHUITMHOBBIMHU KPaCUTEISIMHU.

O6HapyxeHre QyHKITMOHAIBHBIX TPYII B MOJIEKYJIaX aMHHOKHUCIIOT.

Heurpanuzanus menoun aMMHOKUCIOTOM.

Helitpanu3anus KUCIOTb AMUHOKHCIOTOM.

PactBOopeHue u ocaxaeHne 6EIKoB.

Jlabopamopnvie onvimul

N3roToBieHme mapoCTepKHEBBIX M 00BEMHBIX MOICIICH N30MEPHBIX AMHHOB.

PactBOpeHne OeNKOB B BOJIE U UX KOATYJIISIIHS.

Ob6napy>xeHue 6enka B KypuHOM SIHIE U MOJIOKE.

Hpaxmuttecxue 3AHAMUA

O6pa3oBanue cosneil anunuHa. bpomupoBanue aHUINHA.



O6pa3oBanue coseit ruuHa. [lomydeHne MeTHON COJIM TIIHUITMHA.
Henarypanus 6enka. [{BeTHbIe peakiiuu OEIKOB.

1.12. Aszomcoodepacawjue cemepoyuriuieckue coeOUHeHus.
Hyxneunosvie kuciomol

HyxkiniennoBbie kucnotsl. HykieMHOBBIE KMCIIOTHI KaK MPpUPOAHBIE TosuMepbl. HykineoTuibl, ux
crpoenue, npumepsl. AT® u AP, ux B3auMOINpEeBpalllCHHE W POJb 3TOr0 IpoIecca B MPUPO/IE.
[onstue JIHK n PHK. Crpoenne JIHK, ee nepBuuHas u BTopuuHas cTpykrypa. Padotel ®@.Kpuka u
I.Yorcona. KommieMeHTapHOCTh a30THCTHIX ocHOBaHMM. Perummkanus JIHK. OcobenHoctu cTpoeHus
PHK. Tunsr PHK u ux 6uonorundeckue ¢pynkimu. Ilonstiue o Tponynom xone (kogone). buocunres
Oenka B KMBOHM KieTke. ['eHHas wHkeHepus U OumorexHojorusi. TpaHCreHHble (OpPMBbI pacTeHUN U
JKUBOTHBIX.

Jlemoucmpayuu

Mogenu MOJEKYJT BAXKHENIIUX TETEPOLIMKIIOB.

Konnekuus rerepouuKINYecKUX COeTMHEHUH.

JelicTBre pacTBOpa NUPUIMHA HA UHIUKATOD.

B3aumoaeiicTBre nupuanHa ¢ CONSTHONM KMCIOTOM.

Mopgens wMonekynsl JHK, nemoHcTpanus mNpUHIMIA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBaHMH.

OO0pa3ip! TPOAYKTOB MTUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUH M )KUBOTHBIX.

.HeKapCTBa H 1peraparbl, U3roTOBJICHHBLIC MCTOJaMU TeHHOH HHXXCHCPUHU U OHMOTEXHOJIOTHH.
JlabopamopHnulii onvim
H3roroBieHre 00bEMHBIX U MAPOCTEPIKHEBBIX MOJICTICH a30THCTBIX TETEPOITUKIIOB.

1.13. Buonozuuecku akmueHnvle coeOuHeHus

®epmenTsl. [ToHATHE 0 depMeHTax Kak O OMOJIOTMYECKHX KaTalu3aTopax OelKOBOM MPHUPOJIBL.
Oco0OeHHOCTH CTPOEHHS M CBOMCTB B CpaBHEHUHM C HEOPraHMYECKMMM KaTalu3aTopamHu.
Knaccugukanus ¢epmentoB. OCOOEHHOCTH CTPOEHUS M CBOWCTB (PEpPMEHTOB: CEJIEKTMBHOCTb U
3¢ exTUBHOCTh. 3aBUCHMOCTbh AKTHUBHOCTU ()epMEHTOB OT Temmeparypbl U pH cpenbl. 3HaueHue
(bepMEeHTOB B OMOJIOTUH 1 IPUMEHEHUE B IPOMBIIIIEHHOCTH.

Buramunsl. Ilonsatue o Buramunax. Mx knaccudukanus u odboznadenne. Hopma notpebienus
BUTaMHMHOB. BogopactBopuMmsle (Ha npumepe ButamuuoB C, rpymnmsl B u P) u xupopactBopumsble (Ha
npumepe BUTaMMHOB A, Du E). ABuTaMUHO3BI, THUNEPBUTAMHHO3bI M THIOBUTAMUHO3BI, HUX
npoHIaKTHKA.

I'opmonbl. [loHsiITHE O TOpMOHax Kak OMOJIOTMYECKM AKTHUBHBIX BELIECTBAX, BBIIOJHSIOMINX
SH/IOKPUHHYIO PETYJISIUI0 KU3HEAEATEIbHOCTH opranu3mMoB. Kiaccugukaiuss ropMOHOB: CTEPOHIBL,
IIPOM3BOJHBIE AMUHOKHCIIOT, MOJIUIIENTHAHBIE U OeNKOBble FOPpMOHBI. OTHENbHbIE NPEICTaBUTEIN:
3CTPaguoJl, TECTOCTEPOH, MHCYJINH, aIpCHAIINH.

JlexapctBa. [loHsiTHE O JekapcTBax Kak XMMHOTEpareBTUYECKUX mpenaparax. Kparkue
UCTOPUYECKHE CBEIEHUS O BO3HUKHOBEHHMM U PAa3BUTUM XHMMHOTEpanmuu. ['pynmsl JeKapcTs:
cynbhaMupl (CTPENTOLUA), aHTUOMOTUKU (TIEHULWIIMH), aHTUIUPETUKU (aCUPHUH), aHAIbIE€TUKU
(ananbruH). MexaHU3M JEUCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHHE MOJIEKYII,
IIPOrHO3MPOBAaHUE CBOICTB HAa OCHOBE aHalW3a XHUMHUYECKOIO CTPOCHHA. AHTHUOMOTHUKH, HX
KJaccu(uKalus Mo CTPOCHUIO, TUIy M CHEKTpy JeiicTBus. be3omacHble crocoObl MpUMEHEHHs,
JIEKapCTBEHHbIE (POPMBL.

Jlemoncmpayuu

CpaBHenue ckopoctu paznoxenuss H>O> mox nelictBueM ¢QepMeHTa Karana3sl M HEOp-
raanueckux katanuzatopos: KI, FeClz, MnO,.

OO0pa3ibl BUTAMUHHBIX NIPENapaToB.

ITonuBUTaMUHBIL.

Wnmoctpanuu Gororpaduii ;KUBOTHBIX € pa3IMYHBIMUA (pOpMaMHU aBUTaAMHUHO30B.

[Tnakar ¢ n3006pakeHueM CTPYKTYPHBIX (hOpMyYJT 3cTparoia, TECTOCTEPOHA, apeHATHHA.



B3anmogeiicTBue aapenanuna ¢ pacteopom FeCls.

Benkxoas nmpupoja nHCyIMHA (IIBETHAs peakLus Ha OCTIKN).

[Tnakatel WM KomorpamMMmbel ¢ ¢opMylaMu amuaa Cyiab(aHUIOBONH KHUCIOTHL, JUTHAPO-
domeBoi U T0KHON AUTHAPOPOTUEBON KUCIOT, OCH3WITIEHUIMILINHA, TETPAIMKIINHA, IIeOTaKCHMA,
acnupuHa.

Jlabopamopnovie onvimul

HcnipiTanue pacTBOPUMOCTH aJpEHAIIMHA B BOJE U COJITHOM KHUCIIOTE.

OOHapy:keHune acruprHa B TOTOBOM JIEKAPCTBEHHOM (hopMe.

HpaKmuquKue S3AHAMUA

OO6HapyxeHne BUTaMMHa A B mojacoisHedHoM macie. OOHapyxkenue utamuHa C B 0JI09HOM
coke. Omnpenenenue ButTaMuHa DB ppIObeM JKUpe WM KyPUHOM KEJTKE.

JelicTBue aMHIIO3BI CIIFOHBI Ha KpaxMall. JlelcTBUE AEruaporeHasbl Ha METUJICHOBBIM CHHUMU.
[elicTBre KaTasia3sl Ha IEPOKCU] BOJOPOIA.

AHanu3 JIEKapCTBEHHBIX IIPENapaToB, NPOU3BOAHBIX CAIULIMIOBOW KHUCIOTBHL. AHamu3
JIEKapCTBEHHBIX IMIPenapaToB, MPOU3BOJHBIX #n-aMUHO(EHOMA.

2. OO01as 1 HeOpraHUYeCcKask XUMHUS

2.1. Xumus — Hayka o eewecmeax

CocraB BemecTBa. XUMUIECKUE d1eMeHThl. CriocoObl CyIIeCTBOBAHUSI XUMHUECKUX 3JIEMEHTOB:
aTOMBI, IIPOCTBIE M CJIOXHBIE BEIEeCTBA. BelecTBa MOCTOSHHOIO M NEPEMEHHOIO COCTaBa. 3aKOH
MIOCTOSTHCTBA COCTaBa BEILECTB. BemiecTBa MOJIEKYIAPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus1. CriocoOs
0TOOpa)keHHsI MOJIEKYJ: MOJIEKYJISIpHBIE U CTPYKTYPHbIE ()OPMYJIbI; IAPOCTEPKHEBBIE U MacITaOHbIE
npoctpancTBeHHbie (CTioapta — bpurneda) Moenu MoJeKy.

N3mepenue Bemecrtsa. Macca aToMOB M MOJIEKYJ. ATOMHAasi €IMHNALA Macchl. OTHOCUTEINIBHBIE
aTOMHas U MOJIeKyJsipHasi Macchl. KolnyecTBO BelecTBa U €JUHUIIBI €0 U3MEPEHUs: MOJIb, MMOJIb,
kMoutb. Yueno ABoranpo. MomsipHas Macca.

ArperaTHble COCTOSIHHS BellecTBa. TBepaoe (KpHUCTaUIMYECKOE U aMOp(HOE), KHUIKOE H
ra3oo0pa3Hoe arperaTHble COCTOSHHUS BEIECTBAa. 3aKOH ABOraJpo MU €ro cieicTBus. MoJspHbIH
o0beM BelecTB B Ta3000pa3HOM cocTOsiHUM. OObeIMHEHHBbIH Ta30BbIH 3aKOH U YypaBHEHHE
Mengeneea — Kianeiipona.

Cmecu BemiecTB. Paznuuusg Mexay cMecsMH M XMMHMYECKHMHU COeIMHEHUsIMU. MaccoBas u
00BbEeMHas /10JI1 KOMIIOHEHTOB CMECH.

Jlemoncmpayuu

OnBIThI, HJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS] MAacChl BEILIECTB.

HaGop mozeneit aToMOB 1 MOJIEKY 1.

Hexkotopsle BemecTBa KOJIMYECTBOM B 1 MOJIB.

Mozenps MosipHOTO 00bEMa ra3os.

Hpaxmuttec;cue 3aHAMUA

H3rorosneHne MoAenel MOJIEKYJI HEKOTOPBIX OPraHNYECKUX U HEOPIraHUUYECKUX BEIIECTB.

Ounctka BeuecTB GUIbTPOBAHUEM U JUCTHILIAIMENH. OUMCTKa BEIIECTB MePEKPUCTAIIIN3AIUEH.

2.2. Cmpoenue amoma

AToM — croxHas dYactuna. JlokazaTreiabCTBa CJIOXHOCTH CTPOEHMSI aTOMa: KaTOJHbIE U
PEHTI€HOBCKUE Ty4H, (OTOdPPEKT, paTuOaKTUBHOCTD, SIEKTPOIIH3.

[Tnanerapras momens atoma 3. Pesepdopma. Crtpoenue atoma mo H. Bbopy. CoBpemennbie
IIPEJICTaBIEHNs O CTPOEHUH aToMa. KopImycKysipHO-BOJIHOBOM Jyalu3M YacTHL] MUKPOMUpA.

CocrtaB atoMHOr0 spa. HyKI0HBI: TPOTOHBI K HEUTPOHBI. I30TOMNBI U HYKIUIBI. Y CTONYUBOCTD
Szep.

OnekTpoHHas 000104yka aromoB. [loHsATHE 00 3IE€KTPOHHONMOPOUTAIN U AIEKTPOHHOM OOJIaKe.
KBanToBble umcna: riaBHoe, opOuTainbHOE (MOOOYHOE), MarHUTHOE W CHHMHOBOe. Pacmpenenenue
3JIEKTPOHOB [0 YHEPTETHUECKUM YPOBHSM, MOAYPOBHAM U OpOUTANISIM B COOTBETCTBUH C MPUHIUIIOM
HauMeHbIIel SHepruu, npuHimnoM [laynu u npasuiom ['yHaa. DneKTpoHHbIE KOHPHUTYpAIIUU aTOMOB
XUMHYECKHX 3JIEMEHTOB.



BanenTHbIe BO3MOXHOCTH aTOMOB XUMHYECKHUX 3JICMCHTOB.
DNeKTpOHHAs KIACCU(PUKAIUSI XUMHUYECKUX SJIEMEHTOB: S-, P-, d-, f-3IeMeHTBI.
Jlemoncmpayuu

Doroaddexr.

Mopenu opOutaneii pa3auaHon GOpMBI.
Jlabopamopuwiii onvim

Ha6J'IIO,I[€HI/Ie CIICKTPOB HCIIYCKaHHSA W IIOTJIOUICHUA COG,I[HHCHHI;'I XUMHUYECCKUX 3J3JICMCHTOB C
IMOMOIIBIO CIICKTPOCKOIIA.

2.3. Tlepuoouueckuii 3akon u Ilepuoouueckas cucmema XumudecKux
anemenmos J. 1. Menoeneesa

OTkppITHE MEpUOAUYECKOro 3akoHa. llpenmocbuiku: HakoruieHHE  (HaKTOJIOTHUYECKOTO
MaTepuana, pabotel npeamectseHHUKOB (M. B. JleGepeiinepa, A. D.1llankyprya, [[x.A.Heronenzca,
JLIO.Meiiepa), cre3n xumMukoB B Kapicpys, nuunoctasie kadecTBa J[. M. Menaeneea. Otkpoitue /1.
N. MenaeneesbiM [leproanueckoro 3akoHa.

[lepnonnueckuii 3akoH U cTpoeHue aroMa. M3orombl. COBpEMEHHOE MOHSATHE XUMHUYECKOIO
anemenTa. 3akoHomepHocTh I'. Mozmu. CoBpemenHast QopmynupoBka [lepronndeckoro 3akoHa.
[lepuonnueckas cucrteMa U crpoeHue aroma. GU3HUECKUI CMBICI MOPSAIKOBOIO HOMEpA 3JIEMEHTOB,
HOMEpPOB Tpynmbel U nepuona. Ilepmoanueckoe M3MEHEHHE CBOWCTB AJIEMEHTOB: paJlyca aToMa;
SHEPTUM HOHU3AIMH; DJIEKTPOOTPULIATENBHOCTH. [IpUUMHBI HW3MEHEHMS] METAUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB JJEMEHTOB B TIpynmax M NepHojax, B TOM 4YHClIe OOJbIIUX H
cBepxOonmpmmx. 3HaueHue Ilepmommdeckoro 3akoHa U [leprogwdeckod CHUCTEMBI XUMHUYECKHX
snemenToB J[. . MenneneeBa it pa3BUTHS HAyKU U TOHUMAaHUSI XUMUYECKON KapTUHBI MHpA.

Jlemoncmpayuu

Paznuunbpie BapuaHThl Tabmunbl Ilepuomuyueckolt cucTeMbl XHMHYECKHUX 3yieMeHToB J[. M.
Menpeneena.

OO0pa3iibl MPOCTHIX BEIIESCTB OKCHJIOB U THAPOKCHIOB AteMeHToB [lInepuona.
Jlabopamopuwiii onvim

CpaBHeHI/Ie CBONCTB IMPOCTBIX BEHIECCTB, OKCHUAOB U TMAPOKCHIOB 3JICMCHTOB HIHepI/IOZ[a.

24. Cmpoenue sewjecmea

IlonsAiTHe O XUMHUYECKOM CBA3U. THUIBI XMMHUYECKMX CBSA3€HM: KOBAJEHTHas, WOHHAd,
MeTaJuIn4ecKasi 1 BOLOPOIHAs.

KoBanenTHas xumuueckas cBsi3b. /IBa MexaHuzMa oOpa3oBaHUS ATOM CBSA3U: OOMEHHBIH WU
JIOHOPHO-aKIeNnTOpHbIA. OCHOBHBIE MApaMETPhI 3TOTO THUIIA CBA3H: AJIMHA, IPOYHOCTh, YIOJI CBSI3U WIH
BaJICHTHBIN yroi. OCHOBHBIE CBOMCTBAa KOBAJEHTHOW CBSI3U: HACBIIIEHHOCTb, IOJISIPU3YEMOCTH U
MPOYHOCTh. DJIEKTPOOTPULATENBHOCTh U KiIacCU(UKAIMS KOBAJIEHTHBIX CBA3E€HM MO ATOMY IPU3HAKY:
HOJISIpHAst ¥ HENOJIsIpHAs KOBAJICHTHBIE CBA3U. I10JspHOCTD CBS3M M MOJIIPHOCTH MOJIeKyJibl. Crioco0
NEePEKPbIBAHUS 3JIEKTPOHHBIX OpOuTaliel U KiaccuduKalys KOBaJIEHTHBIX CBSI3€H 10 ’TOMY MPU3HAKY:
CT- M N-CBs3U. KpaTHOCTh KOBaJEHTHBIX CBs3edl M KiIacCUPUKALMA HMX MO 3TOMY IpPHU3HAKY:
OJIMHAPHBIE, JIBOMHBIC, TPOWHBIE, IOJYTOPHbIE. THIBI KPUCTAIUIMYECKUX PEHIETOK y BEHIECTB C ATUM
TUIIOM CBSI3U: aTOMHBIE M MOJIEKYJIApHblE. (DU3MYECKHE CBOMCTBA BEUIECTB C DJTUMH KpHU-
CTaJUIMYECKUMU PEIIETKaMHU.

HNonnast xumuueckass cBs3b. KpaliHuil cilydail KOBaJIEHTHOM MOJSPHON CBsA3H. MeXaHu3m
00pa3zoBaHusi MOHHOHN CBs3U. VIOHHBIE KPUCTATMYECKHE PENIETKH M CBOWCTBA BEIIECTB C TAaKUMH
KpUCTaJUIAMHU.

Mertannuueckass Xxumuyeckas cBsi3b. OcOObI THUI XMMHUYECKOW CBSI3U, CYIIECTBYIOLIUN B
MeTalax M ciulaBax. Ee oTiMuus M CXOICTBO C KOBAJEHTHOM M HMOHHOW CBs3siMH. CBolicTBa
METAJUIMYECKON CBA3U. MeTaumdeckue KpUCTANIMYECKHE PEIIETKH W CBOMCTBA BEUIECTB C TAaKUMH
KpUCTaJUIAMHU.

Bogoponnas xumuueckast cBs3b. Mexanusm oOpa3oBaHusl Takoi cBs3u. Ee kimaccudukanms:
MEXMOJIEKYJIIpHasl U BHYTPUMOJIEKYJISIpPHAsl BOLOPOAHBIE CBA3U. MOJEKYJISpHbIE KPUCTAIIIMYECKUE



peueTkn sl 3Toro Tumna cBsi3u. Dusznueckue CBOWCTBA BEIIECTB C BOJOPOJHOWM CBS3BIO.
Buonorudeckast poiib BOIOPOIHBIX CBsI3€H B OPraHU3AIMH CTPYKTYP OHOMOIMMEPOB.

Enunas npupoia XUMUYECKUX CBA3CH: HAJIMYUE PA3JIMYHBIX THUIIOB CBA3CH B OJIHOM BEILECTBE,
nepexo/] OJJHOTO TUIIA CBSA3HU B APYIrOu U T. II.

KommekcooOpazoBanue. [loHATHE 0 KOMIIEKCHBIX cOeAMHEHHUsAX. KOOpIWHAIIMOHHOE YHCIIO
KOMIUTIEKCOOOpa3zoBatest. BHyTpeHHss u BHenHss chepa KoMIuiekcoB. HoMeHkaTypa KOMIUIEKCHBIX
coenuHenui. Ix 3HaueHue.

Jlemoncmpayuu

Mogenu MoeKy pa3inuyHON apXUTEKTYPBHI.

Moenu U3 BO3IYIIHBIX IIAPOB IIPOCTPAHCTBEHHOTO PACHOIOKEHHS SP-, SpP>-, SP°- THOPHIHBIX
opOuTaiei.

Mogenu KpUCTAIITHYECKUX PEHIETOK PA3IMYHOrO TUIIA.

Monenu monekyn JJHK u Genka.
Jlabopamopnvie onvimul

B3auMo/ieiicTBIE MHOTOaTOMHBIX CITMPTOB ¢ (DETMHIOBOM KHIKOCTBIO.
KauecTBeHHbIE peakiuy Ha HOHbI Fe’+ u Fe’+.

2.5. Tonumepol

Heopranuueckue noaumepsl. [loaumepsl — mpocThie BellecTBa ¢ aTOMHOM KPHCTaNIMYECKOM
PEILIEeTKOM: aUIOTPONHBIE BHUAOM3MEHEHus yriepoga (anma3s, rpadut, KapOuH, ¢ysuiepeH,
B3aMMOCBS3b T'MOpUIM3alMM OpOuTaneil y aToMOB YIJIepoja C MPOCTPAHCTBEHHBIM CTPOCHHEM
IJIOTPONHBIX MOAW(DUKALMIL); CEJIeH M TeUlyp LEeNOo4YedyHOro crpoeHus. llomumepbl — cioxHbIe
BEIIECTBA C aTOMHOM KPHCTaNIMYECKOM pPELIeTKOM: KBapl, KpeMHe3eM (IMOKCHIHBbIE COCIUHEHUS
KpeMHUS), KOpYHJ (OKCHJl aJlIOMUHHS) U aJIOMOCHJIMKATBHI (TIOJIEBBIE IIMATHI, CIIOJA, KAOJUH).
Munepainbl U ropsbsie nopoasl. Cepa miactudeckas. MuHepalbHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHMYECKUX TMPHUPOIHBIX MOJUMEPOB B (OPMHUPOBAHMM OJHOM M3 TEOJIOTUYECKUX O00O0JIOUYEK
3emin — nutochepsl.

Oprannyeckue noauMmepbl. CrnocoObl MX TOMYyUYEHUS: peaklUuy TOJIMMEPU3alUu U pPeakiiu
nogukoHaeHcauuu. CTpPyKTypbl INOJIMMEPOB: JIMHEWHBIE, Pa3BETBICHHBIE M IPOCTPAHCTBEHHBIE.
CTpyKkTypHpOBaHUE TOJMMEPOB: BYJKaHU3AlUA KaydyKoB, JyOjieHue O€lKOB, OTBEpPKIACHHE
MOJINKOHJACHCALMOHHBIX ITOJIMMEPOB.

Knaccudukanus nonumMepoB 10 pa3iIuyHbIM IPU3HAKAM.
Jlemoncmpayuu

Komneknuu mmactmace, KayqyykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPO/I.

MuHepaabHOE BOJIOKHO — acOECT — U U3JIENHSI U3 HETO.

Mopemu monekyn 6enkos, JIHK, PHK.

Jlabopamopnvie onvimul

O3zHakomMieHme ¢ o0pa3lamMu MIacTMacC, BOJIOKOH, Kay4YyKOB, MUHEPAJIOB ¥ TOPHBIX MOPO/I.

ITpoBepka miacTMacc Ha 3JIEKTPUUECKYIO MPOBOJUMOCTb, TOPKOYECTh, OTHOIIEHUE K PACTBOpaM
KHCJIOT, IIe0Yer U OKUCIUTEIICH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.

[Tonydyenue HUTEN U3 KaTPOHOBOM WJIU JIABCAHOBOU CMOJIBI.

O0GHapy’keHue XJiopa B IOJUBUHIIXJIOPHU/IE.

2.6.  Jucnepcuvie cucmembpl

[TonsTue o aucnepcHbix cucteMax. Kiaccudukaius AUCIEPCHBIX CHCTEM B 3aBUCHUMOCTH OT
arperaTHOrO COCTOSIHUS AUCIIEPCHOHHOM CpeJibl U AUCIIEPCHOM (pa3bl, a TakXkKe M0 pa3Mepy MX YacTHIL.
['pyOoaucriepcHble CHUCTEMBI: AMYJIBCUU U CYCIEH3MU. TOHKOJIUCIEPCHBIE CHUCTEMBI: KOJIJIOWIHBIE
(301M M renu) U UCTUHHBIE (MOJEKYJSpHbIE, MOJEKYISIpHO-UOHHBIE M MOHHBIE). Dddext Tunnans.
Koarymsimus B kouionaHbIx pacTBopax. CHHEpe3uc B TefsX.

3HauEHUE TUCIIEPCHBIX CUCTEM B )KMBOW U HE)KMBOW IIPUPOJIE M IIPAKTUUYECKOM JKU3HU YEIIOBEKA.
OMyJbCUU U CYCHIEH3UHU B CTPOUTENILCTBE, MUILEBON U MEAULIIMHCKON MPOMBIIUIEHHOCTH, KOCMETHKE.



buonornyeckue, MEIUIIMHCKUE M TEXHOJIOTUYECKUE 30JM. 3HAYEHHE TeJieil B OpPraHU3aluu >KUBOM
MaTepuu. buonoruveckue, MuIeBble, MEAUIIMHCKIE, KOocMeTHUeckue reiu. CuHepe3uc kak (axrop,
ONPEACIISIONIMI  CPOK TOAHOCTH TPOAYKIIMM Ha OCHOBe Treneil. CBepThIBAaHUE KPOBU Kak
OMOJIOTMYECKUHUCHUHEPE3UC, €r0 3HAUCHHUE.

Jlemoncmpayuu

Buapl nucniepcHBIX CUCTEM M UX XapaKTEpPHBIEC MPU3HAKU.

[TpoxoskeHue JTyda cBeTa yepe3 KOJUIOUIHbIE M HICTUHHBIC pacTBOpbI (3¢ ekt Tunmans).

Jlabopamopnvie onvimul

[TomyueHue cycrneH3uu cepbl 1 KaHU(OJIIH.

[ToyyeHue 3MyJIbCUM PACTUTEIBHOTO Macia U OeH30a.

[Tomyuenue 3015 kpaxmaia. [TomydeHue 30515 cepbl U3 THOCYJIb(aTa HATPHUS.

2.7. Xumuueckue peaxkyuu

Knaccugukarnus XMMHYECKHX pEaKifii B OpraHu4eckoi U HeopraHmyeckod xumuu. [loHsaTue o
XUMHUYEeCKOM peakuuu. Peaknuu, wuaymue O0e3 H3MEHEHHMsS KayeCTBEHHOI'O COCTaBa BEIIECTB:
JUIOTPONM3aLMs U u3oMepusanus. Peakunuu, uaymue ¢ U3MEHEHUEM COCTaBa BEIIECTB: 110 YUCILY H
XapakTepy pearupyrommx H 00pa3yroIiuxcs BeUIecTB (Pa3loKEHHs, COEIUHEHMs, 3aMelleHus,
o0OMeHa); MO W3MEHEHHIO CTENEHEH OKHUCIIEHUS 3JEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIBHbBIE U
HEOKHUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUu); 1O  TemwioBoMy  3bdexty  (3k30- U
SHIOTepMHYECKHE); 1Mo ¢a3ze (ToMO- W TETEepOreHHbIC), IO HampaBlIeHHIO (oOpaTuMbie W
HeoOpaTHMBbIE); IO HCIOJb30BAHUIO KaTaau3aTopa (KaTaJIUTHYECKHME M HEKaTaJIUTHYECKHE); IIO0
MeXaHU3MYy (paJuKaibHble, MOJIEKYJISIPHbIE U HOHHBIE).

BeposTHOCTh NPOTEKaHUS XUMUUYECKUX peakuui. BHyTpeHHsAsa sHeprus, sHTansnus. TerioBoi
3P PeKT XuMUYecKux peakuuid. Tepmoxumuyeckue ypaBHeHus. CTaHmapTHas SHTAIBIUS PEAKIUN U
oOpa3oBanus BewecT. 3akoH ['. U. I'ecca u ero cnenctsus. DHTponus.

Ckopocth xumuyeckux peakuuid. Ilonstue o ckopoctu peakuuid. CKOpocTb TOMO- H
TeTepOreHHON peakuu. DHEPIrysl AKTUBALUH.

@akTOophl, BIUSIONINE HA CKOPOCTh XUMHUYECKON peakiuu. [Ipupona pearpyronimux BEIIECTB.
Temmneparypa (3akoH Bant — Todda). Konuentpamms. Karanuzaropel M Karaiums: roMo- U
reTepOreHHbl, UX MexaHu3Mbl. DepMEHTHI, UX CpaBHEHUE C HEOPraHMYECKHMHU KaTalu3aTOpamH.
3aBUCHUMOCTb CKOPOCTH PEAKLIUI OT IOBEPXHOCTH COIIPUKOCHOBEHUS PEarupyOLINX BELIECTB.

OOpaTuMOCTh XMMHMUYECKHX peakiuii. XUMHYecKoe paBHOBecue. [loHSATHE O XHUMHUYECKOM
paBHOBECHH. PaBHOBECHBIE KOHLEHTPALMU. J[MHAMHYHOCTH XMMHYECKOrO paBHOBECHS. PakTophl,
BIMSIOUIME Ha CMEIIEHWE pPAaBHOBECHS: KOHLEHTpalus, JaBlieHUe, TeMieparypa (IpUHLHUI
JlelllaTense).

Jlemoncmpayuu

I[TpeBpatenue kpacHoro (gocdopa B Gelnblii; KUCIOPOAA B O30H.

Mopnenu Oytana u u3o0yTaHa.

[Tosrydenune kuciaopoja U3 NEpoOKCUIa BOJOPOIa U BOJBL; JErHIpaTalys dTaHoJa.

[lenouka npespamenuii P * P2Os » H3PO4; cBoiicTBa yKCyCHON KHMCIOTBI; peakliuy, UAYIIHE C
o0pa3oBaHUEM 0CaJiKa, ra3a M BOJIbl; CBOMCTBA METAJUIOB, OKHCICHHUE aJIbJIETH/Ia B KUCIOTY U CIIUpPTa
B QJIbJICTH/I.

Peakuuu ropenusi; peakiuu SHAOTEPMHUUYECKUE HAa NPUMEPE PEAKLUHM pPa3IokKeHHs (3TaHoIa,
KaJTUIHHON CeMUTphl, OMXpomara aMMOHHS) M 3K30TE€pMUYECKHE Ha MpUMEpe peaklHil COeqUHEHUS
(obecrBeunBaHue OpPOMHOI BOJBI M pacTBOpa MEpMaHraHaTa Kajusl THJIEHOM, rallleHHe H3BECTHU U
Jp.).

B3aumozelicTBue IIMHKA C pacTBOpaMH COJISTHOM M CEPHOM KHCJIOT IPU Pa3sHBIX TEMIIEPATypax,
Pa3HBIX KOHLEHTPALUAX COJSTHOM KHCIIOTBI, Pa3JIOKEHUE NEPOKCUAA KUCIOPOAa C MOMOLIBI0 OKCHAA
mapranua (IV), katanasbl ceIporo msica U CbIporo Kaproders.

B3anMozeiicTBre 1MHKA pa3IMuYHON TOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPAHYJT) C KHCIOTOM.

Monenb «KUISIILETO CIOS».

Cwmemenne paBHoBecus B cucteMe: Fe*+ + 3 CNS<—>Fe(CNS)3; OMbLIEHHE KHPOB, PEAKIUHU
TepUPHUKALHH.



3aBUCUMOCTb CTEIIEHH IEKTPOIUTUYECKOM TUCCOLMALUN YKCYCHOM KMCIIOThI OT pa30aBIeHHUS.

CpaBnenue cBoiictB 0,1 H pacTBOpoB CepHOIl U CEPHUCTOM KUCIOT; MypaBbHUHONW U YKCYCHOM
KHCJIOT; TUAPOKCUJIOB JIUTUS, HATPUS U Kalusl.

Jlabopamopnvie onvimul

[TonyuyeHnue kuciopoia pazaokKeHHeM MepoKcHIa BOAOPOAA U (WIK) epMaHraHaTa Kajius.

Peakuuu, wmaymme c¢ oOpa3oBaHMEM OCajKa, Ta3a WIM BOJAbI JUIS OPraHUYECKUX M He-
OpPraHUYECKUX KHCIIOT.

2.8. Pacmeopwi

[lonsitue o0 pactBopax. @PU3MKO-XMMHUYECKass IPUPOJAa PACTBOPEHUS U PACTBOPOB.
B3aumoneiictBue pacTBOpuTENs UM PacTBOPEHHOro BemiecTBa. PactBopumocTs BemiecTB. CriocoObl
BBIPQKEHUSI KOHLIEHTPALIUM PACTBOPOB: MaccoBas J0Js PacTBOPEHHOrO BellecTBa (IPOLEHTHAs),
MOJIIpHasl.

Teopus NIEKTPOIUTUYECKON auccoLManui. MeXaHu3M IUCCOLMAlUU BELIECTB C PA3IMYHBIMU
TUIIAMM XUMHMUYECKUX CBs3el. Bkmag pycckux ydeHbIX B pa3BUTHE NpPEACTaBICHUH 00
AIIEKTPOJIMTUYECKOH  auccouuanui. OCHOBHbIE  IOJOXEHUS  TEOPUM  AJIEKTPOJIMTUYECKOU
mucconranuy. CTeneHb MEeKTPOIUTUYECKON Aucconuanuy U GakTopsl ee 3aBUcUMOCTH. CUIIbHBIE U
CPEIHHE DIIEKTPOJIUTHI.

Hucconmanus Boasl. Bomoponuslii mokasarens. Cpena BOIHBIX PacTBOPOB 3JIEKTPOJIUTOB.
Peakuuu oOMeHa B BOAHBIX pacTBOpax 3JIEKTPOJIUTOB.

I'maponu3 kak oOMeHHbIH mporiecc. HeoOpaTuMblii rUIpOIN3 OPraHudYecKUX U HEOPTaHUYECKUX
COCIMHEHUH U €T0 3HaYEHUE B IIPAKTUYECKOMN JEATEIbHOCTH YEI0BEKA.

OO6patumslii rusponus coneil. Ctynendarslii ruaponus. Ilpaktudyeckoe npuMeHeHHe T'HIPOIn3a.

['uponu3 opraHMuecKUX BellecTB (OEJIKOB, )KUPOB, YIIEBOI0B, NOIMHYKIEOTH10B, AT®D) u ero
Ouosiornyeckoe U mpakruyeckoe 3HaueHue. OmpuieHue xupoB. Peakuus srepuduxannu.

Jlemoncmpayuu

CpaBHeHuE 3J1eKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMerieHue paBHOBECHS! TUCCOLUAIINN CIIA0BIX KUCIIOT.

WMHauKaTopel 1 N3MEHEHUE UX OKPACKHU B Pa3HBIX CpeAax.

CepHOKHUCIBIN U (epMEHTATUBHBIN THIPOJIN3 YIIIEBOIOB.

['unponu3 xkapOOHATOB, CylIb(pATOB U CUIMKATOB ILIEIOYHBIX MeTaylIoB; HUTpaToB cBuHIA (II)
WIM LUHKA, XJIOpUJa aMMOHHUS.

Jlabopamopuwiii onvim

XapakTep JUCCOLMAUU Pa3InYHbIX THAPOKCUIOB.

HpaKl’}’ZMIlECKO€ 3aHamue

IIpuroroBneHue pacTBOPOB Pa3INdYHbIX BUJIOB KOHIIEHTPALUH.

2. 9. OxucaumenbHo-60CCMAHOBUMENbHbLE peaxkyuu.
Qﬂekmpoxwwuqecmte npoyeccsl

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKuclIeHus. BoccranoButenun u
okuciautrend. OKHCIIEHHE H BOCCTAaHOBICHHE. BaXHCHIINE OKHCIUTSIN M BOCCTAaHOBUTEIIH.
BoccraHoBuTenbHBIE  CBOMCTBA  METAUIOB —  MPOCThIX  BemeCTB.  OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAJUIOB — MPOCTHIX BeEIIECTB. BoccTaHOBUTENbHBIE CBOMCTBA
BEIIECTB, OOpa30BaHHBIX JJIEMEHTAMH B HH3IIEH (OTPUIATENIBHON) CTENEHH OKHCICHUS.
OxucnuTeNbHbIE CBOMCTBA BEIIECTB, OOpPA30BaHHBIX D3JEMEHTAMH B BBICIICH (TIOJOKUTEIBHON)
creneHn oOkucieHus. OKHCIUTENbHBIE M BOCCTAHOBHTEIIbHBIC CBOMCTBA BEIIECTB, 0Opa30BaHHBIX
3JIEMEHTAaMU B IPOMEXKYTOUYHBIX CTEIIEHSIX OKUCIICHHUS.

Knaccudukanust OKHCTUTETHFHO-BOCCTAHOBUTEIBHBIX pEaKInuid. Peaknmuu MeXaTOMHOTO W
MEXMOJIEKYJIIPHOTO OKUCIIEHUSA-BOCCTAHOBIEHUs. Peakuuu BHYTPUMOJIEKYJSIPHOTO OKHUCIEHUS-
BOCCTaHOBJIEHHMs. Peakiinyu caMOOKHCIEHUS-CAaMOBOCCTAHOBIIEHUS (JIUCIIPO-TIOPIIHOHUPOBAHHUS).



Metoabl COCTaBICHHUS YpPAaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuid. Merton
DJIGKTPOHHOTO OanaHca. BnmsiHMe cpenbl Ha MPOTEKAHHE OKUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX
MIPOIIECCOB.

XUMHUYECKUE MCTOYHUKH TOKA. DJEKTPOJHbIC MOTEHLUMANbI. Psii cTaHAApTHBIX 3JIEKTPOIHBIX
MOTCHITUAIOB (DJEKTPOXUMHYECKUN PsJl HANpsHKeHUH MeTauioB). ['alibBaHWYECKHE SJEMEHTHI U
NpUHIHAIEI BX padoThl. CocTaBlieHUE TaTbBAHUYECKUX 21eMeHTOB. OOpa3oBaHME TalbBAHUYCCKUX IMap
Py XUMHUYECKUX TMporeccax. [anpbBaHWYECKHE JJIEMEHTHI, NMPUMEHSIEMbIC B JKU3HU: CBUHIIOBAs
AKKYMYJIITOpHAs OaTapesi, HUKeIb-KaJIMUEBbIE 0aTapeu, TOTITUBHBIC YJIEMEHTHI.

DIIEKTPOJIN3 PACIUIaBOB M BOJHBIX PACTBOPOB AJIEKTPOJUTOB. IIporecchl, mpoucxomsnme Ha
KaToJie¢ M aHojJie. YPaBHEHHUS SJIECKTPOXUMHUYECKHX IPOIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
WHEPTHBIMH DJICKTPOJAMH. OJIEKTPOJIHM3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU DJICKTPOJAMHU.
[IpakTrueckoe NMpUMEHEHHE IEKTPOJIN3A.

Jlemoncmpayuu

BoccranoBnenue quxpomara Kajausi IUHKOM.

Boccranosnenue oxcuaa meau (1) yriiem u Bogopoaom.

BoccranoBnenue quxpomara Kajausi STUIOBBIM CITUPTOM.

OKHCIUTEIbHBIE CBOMCTBA a30THOM KHCIIOTHL.

OkucnuTeNnbHbIE CBOMCTBA AUXpOMAaTa Kajusl.

["asibBaHUYECKHE IIEMEHTHI U OaTapeHKHy.

DnekTponu3 pactBopa xyuopuaa meau (II).

Jlabopamopnule onvimol

BzaumopeiictBue MeTalioB ¢ HEMETAUIaMH, a TAKXKE C PacTBOpaMHM COJEd M pacTBOpamu
KHUCJIOT.

B3anmopelictBre cepHOM M a30THOM KUCIIOT C MEABIO.

OKucnuTeNbHBIE CBOMCTBA NMEpMaHTraHaTa KaJus B pa3JIMYHBIX Cpe/iax.

2.10. Knaccupurayus sewyecms. Ilpocmule seugecmaa

Knaccudukanus Heopranuyeckux BemiecTB. [IpocTbie u cnoxHble BemecTBa. OKCHUABI, HX
kinaccupukanusa. [uapoxkcunbl (OCHOBaHUS, KHCIOPOJCOAEP)KAIUE KHUCIOTHI, aM(O-TepHbIE
ruapokcuabl). Kucnotel, ux kmaccupukanus. OcHoBaHus, ux kinaccudukanus. Coiu cpegHue,
KHCJIbIEC, OCHOBHBIC 1 KOMIIJICKCHBIC.

Mertamnsl. IlonokeHne MeTaNIOB B MEPUOAMYECKON CHCTeME M OCOOCHHOCTH CTPOCHHS HX
atoMoB. [IpocTeie BelecTBa — METAIUIbL: CTPOEHUE KPUCTAIUIOB U METAJNIMYECKAsT XUMHUUECKas CBS3b.
OO6mue ¢uznyeckue CBOWCTBA METAUIOB M WX BOCCTAHOBHUTEIbHBIC CBOMCTBA: B3aMMOJCHCTBHE C
HeMeTaulaMu  (KUCIIOpOJOM, TajJor€HaMH, CEepod, a30TOM, BOJOPOAOM), BOJOHM, KHCIOTaMH,
pacTBOpamMH COJIei, OpraHMYeCKMMH BellecTBaMU (COHpPTaMH, TalloTeHANIKaHaMH, (EHOIOoM,
KI/ICJ'IOTaMI/I), mejJIo9amMu. OKCI/II[I)I U TUAPOKCUABI MCTAJLJIOB. 3aBHUCUMOCTEL CBOWCTB DTHUX COGI[I/IHGHI/II\/'I
OT CTETEHEN OKUCIIEHHS METAJIJIOB. 3HaUYE€HNE METAJUIOB B PUPOJIE U KU3HH OPTaHU3MOB.

Kopposzust meramnoB. [lonsartue koppo3un. XuMUYecKas KOPPO3HsS. ODIEKTPOXUMHUYECKas
Koppo3ust. CrocoObl 3alIUThl METAJIIOB OT KOPPO3HUHU.

OO6mue crocoObl MOTyYeHUsT METa/IOB. MeTalisl B pupoae. MeTautyprus U €€ BUIbI: TTHPO-,
TUAPO- U BIEKTPOMETAILTYPrusi. DJIEKTPOJIU3 PACIJIaBOB U PAaCTBOPOB COEIMHEHHUM METaJUIOB U €ro
MPAKTUYECKOE 3HAYCHHE.

Hememannwi. Tlonoxxenne HemetansioB B [lepuoanyeckoit cucreme, 0COOCHHOCTH CTPOCHUS UX
aTOMOB. DJEKTPOOTPHUIATETBLHOCTb.

brnaropogubie ra3pl. DIEKTPOHHOE CTPOEHHE aTOMOB OJIaropoAHBIX Ta30B U OCOOECHHOCTH WX
XUMHYECKHUX U (U3NYECKUX CBOMCTB.

Hewmerannsl — mpocteie BemecTBa. VX aTOMHOE U MOJIEKYJISIPHOE CTPOCHHE MX. AJIIIOTPONUSI.
XuMudeckue CBOWCTBa HeMmeTaaoB. OKHCIUTEIbHBIE CBOMCTBA: B3aMMOJICMCTBHE C METaJIaMU,
BOJIOPOJIOM, MEHEE JIJIEKTPOOTPULATEIbHBIMA HEMETAJUIAMU, HEKOTOPBIMH CJIOKHBIMU BEIIECTBAMMU.
BoccranoButenbHble CBOWCTBA HEMETANIOB B pEaKIUSAX C (TOPOM, KHUCIOPOJIOM, CIIOKHBIMHU

BeIECTBaAMHM — OKHCIUTECIISIMU (aBOTHOﬁ u cepH0171 KHUCJIIOTaMu U )Ip)
Jlemoncmpayuu



Komnexuus «Knaccudukaims HeopraHn4eckux BELIECTB» U 00pa3Ibl MPEeICTaBUTENIEH KIIACCOB.
Komnexnus «Knaccudukanys opraHndeckux BeIEeCTB» 1 00pasiibl MpeACcTaBUTENCH KIIacCOB.
Mopenu KpUCTAIUTMYECKUX PEIIETOK METAJIOB.

Kouexmust MeTaioB ¢ pa3HbIMU (GU3UYECKUMHU CBOMCTBAMHU.

B3auMopeiicTBue nUTHS, HATpUs, MarHus U jKeje3a C KHUCIOPOJOM; IIEJIOYHBIX METAJLIOB C
BOJIOM, criupTaMu, (DeHOJIOM; IIMHKA C PacTBOPAaMHU COJITHOW M CEpHOW KHCJIOT; HAaTpUs C CEepO;
AITIOMUHHUS C HOJIOM; JKeJle3a ¢ PaCTBOPOM MEJHOTO KyIIOpOCa; aJlOMUHUS C paCTBOPOM €JIKOTO HATpa.

Oxcupl ¥ THAPOKCHIBI XpOMa.

Koppo3us meTanioB B 3aBUCHUMOCTH OT YCJIOBHIA.

3ammTa MeTaioB OT KOPPO3HUH: 00pa3Ilbl HEPKABEEK), 3AIUTHBIX MOKPHITHH.

Komneknus pya.

DIEKTPOIN3 PACTBOPOB COJIEH.

Monenu KpucTasIndecKuX pelieTok ioaa, anmmasa, rpadgura.

Amnotponust hocdopa, cepbl, KHCIOPOA.

B3anmMogeiicTBue BoIOpoAa C KHCIOPOJAOM; CYpbMBblI C XJOpPOM; HATpusi C HOAOM; XJIOpa C
pacTBOpoM OpoMHJa Kajus; XJOPHOHW M CEPOBOJOPOIHON BOJBI, OOECIIBEUHMBAHWE OPOMHOM BOJIBI
STUJICHOM WJIM all€TUIICHOM.

Jlabopamopnvie onvimul

O3znakomiieHne ¢ oOpa3lamMu NpeCcTaBUTENei KI1acCOB HEOPTaHUYECKUX BEIIECTB.

O3zHakoMJIeHHE ¢ 00pa3LiaMu IpeCTaBUTENEH KIacCOB OPraHMUECKUX BEIIECTB.

O3HakoMJIEHUE C KOJJIEKIIUEH py.

ITomyyenue KkucIopoaa 1 ero CBOMCTBA.

[Tomyuyenue BoAOpOIa U €r0 CBOKCTBA.

ITonmyyenue miacTU4EeCKOM cepbl, XUMUYECKHE CBOMCTBA CEPBI.

B3aunMopeiicTBre METaIOB ¢ PACTBOPAMHM KUCIIOT U COJIEH.

CoiicTBa yris: aacopOIOHHBIE, BOCCTAHOBHUTEIIBHEIE.

B3anMopeiicTBre IMHKA WK aJTIOMUHUS C paCTBOPaMU KHUCIIOT U ILIETIOYEH.

OxpammBaHue IJIaMeHH KaTHOHAMU 1LEJI0YHBIX U HIEJIOUHO3EMEIbHBIX METAJLIOB.

2.11. OcHosHble KNaccbl HeOP2aHUYeCKUX U OP2aHUYeCKUX coeOuHeHUll

Bonoponusie coenuHenuss HemetamuioB. IlonmydyeHune amMmMaka M XJIOPOBOJOpOJAa CHHTE30M M
KOCBeHHO. Pu3nyeckue cBoiictBa. OTHOLIEHNE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

Okcuabl M aHTUIPHUIBI KapOOHOBBIX KHCIOT. HeconeoOpa3zyroiue u coneo0pa3yronme OKCHIb.
Kucnorusle okcuapl, ux cBoiictBa. OCHOBHBIE OKCHJIbI, UX CBOMcTBa. AMQOTEpHBIE OKCHIBI, MX
CBOIcTBa. 3aBUCUMOCTb CBOWCTB OKCHJOB METAJUIOB OT CTENEHM OKHUCIEHUS. AHTUIPUJIBI
KapOOHOBBIX KUCIIOT KaK aHAJIOTH KHUCJIOTHBIX OKCH/IOB.

Kucnotsl oprannyeckue u HeopraHudeckue. KHCIOTBI B CBET€ TEOPUM ANIEKTPOIUTUYECKOU
mucconranuu. Kucnorsl B cBeTe mHpoTonuTHYecKOM Teopuu. Kitaccudukanus opraHuuecKux Hu
HEOpraHuyeckux KuciaoT. OOmme CcBoWcTBa KHUCIOT: B3aWMOAECWCTBUE OpraHUYECKHX U
HEOPraHMYeCKUX KHCIOT C METaJlyIaMH, OCHOBHBIMM U aM(OTEPHBIMH OKCHUAAMU U THUAPOKCHJAMH,
coyisiMu, oOpa3zoBaHUE CIOXKHBIX 3GuUpoB. OCOOEHHOCTH CBOICTB KOHIEHTPUPOBAHHOM CEpPHOU U
a30THOM KHUCIIOT.

OcHoBaHMsI opraHMyeckrie U Heopranuyeckue. OCHOBaHMS B CBETE€ TEOPUH AJIEKTPOIUTUYECKOM
mucconanui. OCHOBaHMS B CBETE NPOTONIMTHYECKOM Teopuu. Kiaccudpukanuss opraHudeckux H
HEOPraHWYECKUX OCHOBAaHWMU. XHMMHYECKHME CBOKCTBA IIEJIOYEHM W HEPACTBOPUMBIX OCHOBAHUMU.
CaoiicTBa GECKHCIOPOIHBIX OCHOBAaHUI: aMMHaKka U aMHUHOB. B3anMHoOe BIUsIHHE aTOMOB B MOJIEKYJIe
aHWJIMHA.

AmpoTepHble OpraHNuecKrue U HEOpraHu4ecKrue coequHeHns. AM(OoTepHbIE OCHOBaHUS B CBETE
NPOTOJIUTUYECKON Teopur. AMGOTEPHOCTh OKCHIOB M THAPOKCHIOB TMEPEXOIHBIX METAJUIOB:
B3aUMO/ICICTBHE C KMUCIOTAaMH U IIIEJI0YaMHU.

Comu. Krnaccudukanus u xumuueckue cBoicTtBa coseil. OcoOCHHOCTH CBOWMCTB coJied
OpPraHUYeCKUX U HEOPTaHMYECKUX KUCIIOT.



I'eHeTnyecKas CBA3b MEKIY KJIaCCaMU OPraHMYECKUX M HEOPTaHWYECKUX coenuHeHni. [Tonarne
O TCHETUYECKOM CBSI3M M TICHETHYECKUX pPAJaX B HEOPraHUYECKOM U OpPraHUYEeCKOM XUMUU.
['eneTnueckue psabpl MeTauia (Ha IpUMeEpe KajbLUs M JKejle3a), HeMeTaula (Cepbl U KpEeMHHMs),
NIEPEXOJIHOr0 IEMEHTa (MHKA). |'eHeTn4YecKe psjibl U FEHETUUECKasl CBSI3b B OPraHMYECKOM XUMUH.
EnuHCTBO MHpa BELIECTB.

Jlemoncmpayuu

Kounekum KucinoTHbIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB, JEMOHCTPALIUS UX CBOWUCTB.

B3anmopelicTBie KOHIEHTPUPOBAHHBIX a30THOM M CEpHOM KHCJIOT, a TaKkke pa30aBICHHOMN
A30THOU KHCJIOTHI C MEBIO.

Peaknus «cepeOpsHOTO 3epKaiay i MypaBbHHON KUCIOTHI.

B3aumoneiictBue pacTBopa rMIpOKCUAA HATPUs C KUCJIOTHBIMM OKcuaaMu (okcuaoM ¢ochopa
(V)), ampoTtepHbIMEU TUAPOKCUIAME (THAPOKCUIOM ITHHKA).

B3aumopnencTsue aMMHaKa ¢ XJIOpOBOJOPOAOM U BOIOM. AHAJIOTUYHO JJI METHJIAMUHA.

B3aumonelicTBue aMMHOKHCIIOT € KUCIOTaMU U 1esiodaMu. OCyliecTBIEHUE IEPEXO/I0B:

Ca— CaO — Ca3(PO4),— Ca(OH),

P _ P205 _ H3PO4
Cu — CuO— CuSO4— Cu(OH)>— CuO— Cu C;H50H- C2H4 - C;H4Br:

Jlabopamopnule onvimol

ITomyyeHue u CBOMCTBA YTIIEKHUCIIOTO ras3a.

CBolicTBa COJNSTHOM, CepHOH (pa30aBiIeHHON) U YKCYCHOM KUCIIOT.
BsanmopelicTBre ruipokcuaa HaTpus ¢ coisimu (cyiabdarom mean (11) u xsmopugomM aMMOHHS).
Pa3noxenue ruapokcuia Meau.

[Tomrydenue u amQoTepHBIE CBOWCTBA THIPOKCH/IA ATFOMUHUS.
ITony4deHue KeCTKOU BOABI U U3YUYEHUE €€ CBOWCTB.

YcrpaneHue BpeMEHHOM U MTOCTOSSHHOM JKECTKOCTH.
Hpaxmuuecxue 3aHAMUA

[TomyueHue XJ10pOBOJOPOAA U COISTHOM KUCIOTHI, UX CBOMCTBA.
ITomyuyenue ammuaka, €ero CBOMCTBa.

XUMUS 371€MEHTOB

s-Onemenmol

Bopopon. /IBoilcTBEHHOE TOJIOKEHHE BOAOpPOJAa B MEPHOIMYECKON cucteme. H3oromnsl
Bogopoaa. Tspkenas Boma. OKHUCIUTENbHBIE M BOCCTAHOBUTENBHBIE CBOMCTBA BOJOpPOAA, €ro
NIOJIy4eHHUE U IpUMeHeHue. Poib BOJOpoaa B )KUBOW U HEKUBOM ITPUPOJIE.

Boga. Ponp Boabl Kak cpenooOpasyroliero BemecTBa KIETKU. ODKOJOTHYECKHE AacTeKTh
BOJIOIOJIb30BaHUA.

OnemenTsl !A-rpynmnsl. [enounsie Metamibl. O01mas XapakTepUCTUKA IIEI0YHBIX METAIIOB Ha
ocHOBaHMM mnoJyioxkeHuss B Ilepumommueckor cucreme snemeHToB . M. MeHneneeBa W CTpOeHHs
atoMoB. [lomyuenuwe, Qu3uyeckue M XUMUYECKHE CBOWCTBA IIETOYHBIX MeTaIoB. KaTHOHBI
MIEJIOYHBIX METALIOB KaK BaKHEWIIAs XUMHUYecKas (opma WX CYIIECTBOBAHHMS, PETYJISTUBHAS POJIb
KaTUOHOB KaJIMs Y HAaTpus B )KUBOM KileTKe. [IpupoaHbie coenMHEHNsI HAaTPUS U KaJMsl, UX 3HAUYCHHUE.

OnemeHThl [TA-rpynmel. OOmas xapakTepucTHKa MIEJIOYHO3EMETbHBIX METAUIOB U MarHusi Ha
ocHOBaHMM mnoJyioxkeHuss B llepuomnueckon cucreme snemeHToB . M. MenneneeBa u cTpoeHHs
atomoB. Kanmpnumii, ero monydenue, puznueckrue U XUMHUYECKHE CBOMCTBA. BakHeilmme coennHEHUs
KaJbIUsl, NX 3HaYeHHE U TpuMeHeHue. Kanpuuii B mpupoe, ero 6uonorudeckas pob.

p-Onemenmol

AmoMuHui. XapakTepUCTHMKAa QJIIOMMHMS Ha OCHOBaHMM mnojokeHus B [lepmogmueckoit
cucreme snemenToB J[.M. MenneneeBa u crpoenust atoma. [lonydyenue, pusnueckre U XUMHUECKHE
CBOICTBa aJlOMMHMs. BakHelne coeIMHEHUs allOMUHUS, UX CBOMCTBA, 3HAUEHUE U NPUMEHEHHE.
[TpuponHble cOeAUHEHNS ATFOMUHUS.



VYrnepon n kpemuuii. OOmas xapakTepuCcTUKa Ha OCHOBAHWU MX ToyiokeHus B [lepuoaudeckoit
cucreme JI. W. MenneneeBa u crpoeHus aroma. llpocTeie BemiecTBa, 0Opa3OBaHHBIE ASTHMHU
snemeHTaMu. OKCUABl M THAPOKCHUIBI yIiepoJa MU KpeMHusA. BaxkHeillune coiu yrojlbHOH U
KpeMHHEBOM KuCI0T. CHiIMKaTHAs! TPOMBIIIUIEHHOCTb.

["anorensl. O01Ias XapakTepUCTUKA TaJIOT€HOB Ha OCHOBAHUU WX ToJokeHus B [lepronnyeckoii
cucreme sneMeHToB [[. M. MeHneneeBa u CTpoeHMs aTtoMoB. ['ajmoreHsl — mIpoCThIE BEILIECTBA:
CTPOECHHE MOJIEKYJ, XMMUYECKHE CBOWCTBA, MOJYYEHHWE W IpUMEHeHue. BaxHelline coenuHEHUs
rajoreHoB, UX CBOMCTBA, 3HAYECHHWE W INpUMEHEHHE. l'amoreHsl B mpupoje. buonorunueckas posib
raJjOreHoB.

Xanpkorenbl. OOIIas XapakTepUCTUKA XaJdbKOI€HOB HAa OCHOBAHMM WX IIOJOKEHUS B
Ilepuoauueckoit cucreme snemeHToB J[.M. MeHnaeneeBa u CTpOEHHS aTOMOB. XajdbKOTe€-HbI —
npocTeie BemecTBa. Asutorpornus. CTpoeHHe MOJIEKYJT aNIOTPONHBIX MOAM(UKANU U UX CBOMCTBA.
[TorydeHnue u nmpuMeHeHHe KUCIOPOAa U cepbl. XaJbKOT€HbI B IPUPOJIE, UX OMOJIOTUYECKas POJIb.

Onementsl YA-rpynmel. O0mas XxapakTepucTHKa 3JEMEHTOB ATOW T'PYNIbl HA OCHOBAaHUHM HX
nonoxkeHus B [lepuoguueckoii cucreme snementoB J[. 1. MenaeneeBa u crpoenust atoMoB. CTpoeHue
MOJICKYJIBI a30Ta ¥ aJUIOTPONHBIX MoauduKaiuii Gochopa, nx GU3NIECKUE U XUMHYECKUE CBOMCTBA.
Bonoponnsie coequnenust anemeHToB VA-rpymbl. Okcuabl a3ota u pochopa, COOTBETCTBYIOIINE UM
kucnoThl. Cosm 3TuX KUcioT. CBOMCTBA KUCIOPOIHBIX COSIMHEHUH a3oTa U (ocdopa, X 3HAYCHUE U
npuMeHnenue. A3ot u ¢hocdop B mpupojie, uX OHMOIOrHuecKas pob.

Onementsl 1Y A-rpymnmel. O0mas XapakTepUCTHKa 3JIEMEHTOB 3TOW TPyNIBl HA OCHOBAHHH HX
nonoxenus B [lepuoguueckoi cucreme snemeHToB 1. 1. MeHaeneeBa u CTpOeHUsT aTOMOB. Y TJIEPO/T
u ero amiorponus. CBOMCTBA aJUIOTPOIMHBIX MOAU(DUKAIIUMN YIIIepo/a, UX 3HAYECHUE W MPUMEHEHUE.
Okcuabl M TUAPOKCHABI YIVIEpOAA W KPEMHHUSA, MX XUMHUYecKue cBoicTBa. CoiM yroiabHOM u
KPEMHHEBBIX KHCJIOT, UX 3HaU€HHUE U npuMeHenue. [Ipupomoodpasyromas poib yrieposaa s >KUBOU
Y KPEMHHUS 1151 HEXKUBOM NPUPOJIBI.

d-Onemenmui

Ocobennoctu crpoerusi atomoB d-amementoB (IB-VIIB-rpynm). Menb, UHK, XpoM, Keie3o,
MapraHel] Kak MpOCThIe BellecTBa, UX (HU3MYecKue M XMMHUYECKHE CBoiicTBa. HaxokaeHuwe 3TuX
METAJIJIOB B MpHpojAe, MX NoiaydyeHue U 3HadeHue. CoenuHeHus d-31€MEHTOB C pa3IMYHBIMU
CTENEHSIMH OKHUCJIEHUS. XapakTep OKCHJIOB U THUAPOKCUIOB ATUX 3JIEMEHTOB B 3aBUCHUMOCTH OT
CTENEHU OKUCIIEHUSI METaslIa.

Jlemoncmpayuu

Konnmekuuu TPOCTBIX BELIECTB, OOpPA30BAaHHBIX DSJIEMEHTAMH DPA3JIMYHBIX OSJEKTPOHHBIX
CEMEHCTB.

Konnexkuuu MUHEpanoB v TOPHBIX MOPOI.

[Tomyuyenue atoTpONHBIX MOAUMUKAIIUN KUCIIOpoa, cephl, pocdopa.

XuMHUECKue CBOMCTBA BOIOPO/Ia, KUCI0pOa, cepbl, hocdopa, ranoreHos, yrieposa.

Oxkcuapl cepbl, a3ora, yriepoja, >Kejne3a, MapraHiia, MeIud C pa3JU4YHbIMU CTENEHSIMU
OKHCJIEHUS, UX CBOMCTBA.

['unpokcunapl cepel, Xpoma, Maprasiia, »keines3a, MeId, aTIOMUHHUS U IIMHKA, UX I[OJIyYEHHE U
XUMHYECKHE CBOMCTBA.

Jlabopamopnuvle onvimol

N3y4eHne CBOMCTB MPOCTHIX BELIECTB U COEAMHEHNN S-2JIEMEHTOB.

W3yueHne CBOMCTB MPOCTHIX BELIECTB U COETMHEHHM P-2JIEMEHTOB.

W3yueHne CBOMCTB MPOCTHIX BEIIECTB U COETUHEHUHN d-3JIEMEHTOB.

Hpaxmuttecxue 3AHAMUA

[TorydyeHnne TuIpOKCHUIOB ATFOMUHHUSA U IIUHKA; UCCIIEOBAHNE UX CBOMCTB.

[Tony4yeHnue u uccie0BaHUE CBOMCTB OKCHIIOB CEpbl, yriepoaa, hocdopa.

2.12. Xumus 6 dcusnu obwecmea

Xumus u IMPOU3BOACTBO. Xumudaeckas IMPOMBINIJICHHOCTE U XUMHNYECKHUEC TCXHOJIOTUU. CBIpI)e
JJIsA XUMHYSCKOMN MPOMBIIIJICHHOCTH. BOI[E[ B XMMHYECKOMH MMPOMBIINIJICHHOCTH. 3Hepr1/151 JJISL



XUMUYECKOTO MpPOU3BOJACTBA. HayuyHble NOpPUHIMOBI XWMHYECKOTO TMPOW3BOJACTBA.  3aIUTa
OKpY’)KaIoIIeW cpeapl M oOXpaHa TpyJda IMPU XUMUYECKOM Mpou3BOACTBE. (CHOBHBIE CTaIuU
XUMHUYECKOT0 Mpon3BoAcTBA. CpaBHEHME MPOU3BOJICTBA aMMHAaKa U METAHOJIA.

XUMUS B CEIIbCKOM XO35MCTBE. XMMH3ALMS CENBCKOTO XO3SIMCTBA U €€ HallpaBlieHUs. Pactenus
U T0YBa, MOYBEHHBIM MOTJIOUIAIONIMI KOMIUIEKC. YI00peHus W UX KiaccHupuKaius. XUMHUYECKHEe
CpeICTBa 3amUThl pacTeHuil. OTpUIlaTeNbHBIC TOCIEACTBHS MPUMEHEHHUS MECTUIUIOB U Oophbda ¢
HUMH. XUMH3ALUS dKUBOTHOBOJICTBA.

XUMUS B 3KOJIOTUSI. XUMUYECKOE 3arpsi3HEHUE OKpyXKaroliei cpensl. OxpaHa ruapocdepsl OT
XUMHUYecKoro 3arpsizHeHus. OxpaHa MOYBbl OT XUMHUYECKOro 3arpsizHeHusi. OxpaHa arMocdepbl OT
XUMHUYeCKoro 3arpsisHeHus. Oxpana (Guopsl U GayHbl OT XUMUYECKOTO 3arpsi3HeHusl. BHOTEeXHOIOT s
Y TeHHAsi UHXEHEPHUSL.

XuMUs 1 IOBCEIHEBHAA KU3Hb YesioBeKa. JlomamHsaa anteka. Moromuye 1 YuCTIIMeE CPeICTBa.
CpenctBa 60psObI ¢ OBITOBBIMU HaceKOMbIMH. CpeAcTBa JMYHOM TMTMEHBl U KOCMETUKH. XUMUS U
numa. MapKUpOBKH YNAKOBOK NHUINEBBIX M TMTMEHUYECKUX NPOJYKTOB M YMEHHE HX YHTaTh.
DKOJIOTHS )KWINIIA. XUMHUS U TEHETUKA YEJIOBEKa.

Jlemoncmpayuu

Mopaenu npou3BOACTBA CEPHON KUCIOThl U aMMHAKA.

Kouexnust ynoOpeHnii ¥ MeCTUIHIOB.

OO6pa3ipl cpeacTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENapaToB.

Hpaxmu%cxue 3aHAMUA

O3HakoMJIEHHE ¢ KOJUIEKIIMEH y100peHu 1 MeCTUIUIOB.

O3zHakomMiieHHe ¢ 00pa3LamMu CpeAcTB ObBITOBOI XUMUU U JIEKAPCTBEHHBIX IPENapaToB.

IIpumepHbie TeMbl pedepaToB (I0KIaT0B), HHAUBHAYAJTbHBIX MIPOEKTOB

. buorexHosorus u renHas uHxkeHepus — texnosnorun XXI Beka.

. HanoTtexHomorust kak mpUOPUTETHOE HAIpaBiICHUE PAa3BUTHS HAYKHW M MPOU3BOJICTBA B
Poccuiickoit @enepanuu.

. CoBpeMeHHbIEe METO/1bl 00€33apaKUBaHUSI BOJIBI.

. ANI0TpONHS METAIIIOB.

. Kuzub u gestensHocth .M. Menpaeneena.

. «[lepuonnyueckomy 3akoHy OyayIiee He TPO3UT pa3pyILICHUEM...»

. Cunres 114-ro anemeHTa — TpuyM(@ pOCCUNCKUX PUIUKOB-SIEPUINKOB.

. N3oTonsl Bonopoaa.

. Hcnonp3oBanne pagnoakTUBHBIX U30TOMOB B TEXHUYECKUX TIEIISIX.

. PeHTreHoBCKOE M3IIyYeHUE U €r0 UCIOJIb30BAaHUE B TEXHUKE U METULIMHE.

. [1na3zma — yeTBepTOE COCTOSIHUE BEIIECTBA.

. AMop(dHbIe BelecTBa B MPUPOJIe, TEXHUKE, OBITY.

. Oxpana OKpyKaromiei cpelbl OT XUMHUYECKOTo 3arpsisHeHus. KoinuecTBeHHbIE Xa-
PaKTEPUCTUKH 3arpsI3HEHUS OKPY>KarOUIEH Cpeibl.

. [Ipumenenue TBep0TO M ra3000pa3Horo okcuaa yriaepoaa (IV).

. 3ammuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arps3HEHUSI.

. ['pyOoaucnepcHble CUCTEMBI, UX KilaccuuKalus ¥ HUCHOJIb30BaHUE B Mpodeccuo-
HaJIbHOW J1€ATENbHOCTH.

. Kocmernueckue renu.

. [IpuMeHeHue cycnieH3uil 1 SMYJIbCUN B CTPOUTENBCTBE.

. MuHepabl ¥ TOPHBIE TIOPOJIBI KaK OCHOBA JIUTOC(EPHI.

. PactBopsb! Bokpyr Hac. Tumsl pacTBOpOB.

. Boga xak peareHT u cpena 11t XAMUYECKOTo MpoIiecca.

. Kusnub u gestenbHocts C. AppeHuyca.

. Bxiag oTe4ecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHUH IIEKTPOJTUTHICCKON TUCCOITHAIIUH.

. VYcerpaHneHue ®KeCTKOCTH BOAbI HA TPOMBIIUICHHBIX PEANPUATHSIX.

. CepHas KuCI0Ta — «XJIe0 XUMUYECKOW MPOMBIIIJIEHHOCTHY.

* Hcnons3oBaHue MHUHCPAJIBbHBIX KUCIIOT HAa TPCANPUATUAX PA3JIHIHOT'O HpO(I)I/IJBI.



i OKCI/II[BI M COJIM KaK CTPOUTCIIBHBIC MaTCPUAJIbI.

. Hcropus rurca.

. IToBapeHHas COIb KaK XMMHUYECKOE CBIPBE.

. MHoroiaukuii KapOoHaT KalbLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

. Peakiuu ropeHus Ha IPOU3BOJICTBE U B OBITY.

. BupryanpsHoe MOIEIMPOBAHNE XUMUUYECKHUX ITPOLIECCOB.

. DIEKTPOIU3 PACTBOPOB NIEKTPOJIUTOB.

. DNEKTPOIN3 PACIIIABOB 3JIEKTPOIUTOB.

. [IpakTuyeckoe NpUMEHEHHE 3JEKTpoiM3a: padUHUPOBAHUE, TaJIbBAHOIUIACTHKA,
raJbBaHOCTETHSL.

. HcTopus noixydeHus 1 IPOU3BOICTBA AIFOMUHMUSL.

. DIEKTPOTUTHYECKOE TOTy4YeHUE U pahUHUPOBAHUE MEIH.

. Kuzup n gesrensHOoCTh . J{9BH.

. Ponp MerayuioB B HMCTOpUM 4ENIOBEYECKOM LMBWIM3auuu. McTopus OTeuecTBEHHOU
4yepHO# MeTaurypruu. CoOBpeMEHHOE METAJIIypru4ecKoe pOU3BOACTBO.

. Hcropust 0Te4eCTBEHHOM LIBETHOM MeTajulyprud. Posibs METajuioB M CIUIaBOB B HAYyYHO-
TEXHUUYECKOM IpOrpecce.

. Koppo3ust MeTaiioB U ciocoObl 3alUThl OT KOPPO3HUH.

. WuepTHBIE UK 01aropoAHbIE ra3bl.

. Poxparomue coymm — rajaoreHsl.

. Hcropus mBEACKON CIIUYKH.

. Hcropust BOSBHUKHOBEHUS U PA3BUTHSI OPTAHUYECKOU XUMHUH.

. Kusnb u gestenbHocTh A. M. byTneposa.

. Buranusm u ero kpax.

. Posib OTE4eCTBEHHBIX YYEHBIX B CTAHOBICHUM M Pa3BUTHM MHUPOBOM OpPraHUYECKOU
XUMHH

. CoBpeMeHHbIE NIPEACTABIECHUS O TEOPUU XUMHUYECKOTO CTPOCHHS.

. DKOJIOTUYECKHE aCIIEKThI UCIIOIb30BaHUSI YIIIEBOJAOPOJHOTO ChIPHS.

. OKOHOMHYECKHE aCHEKThl MEKIYHAPOJHOTO COTPYJHUYECTBA IO MCIIOJIB30BAHMIO
YIJIEBOJOPOAHOTO CHIPBSI.

. HcTopus OTKpbITHS U pa3pabOTKHU Ta30BBIX M HEPTAHBIX MecTopoxkaeHui B Poccuiickoii
®denepanuu.

. XuMUS yrieBOJOPOJHOTO ChIpbs U MOs Oyayias mpodeccus.

. YTreBo10pOHOE TOIIIMBO, €70 BUBI U HA3HAYCHUE.

. CuHTeTHYeCcKHEe KayuyKd: UCTOPHs, MHOTOOOpa3ue U NepCreKTUBHI.

. Pe3nHOTEXHMYECKOE MPOU3BOJCTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOTpecce.

. CBapo4HO€E NPOU3BOACTBO U POJIb XMMHHU YTIIEBOIOPOAOB B HEM.

Hepts u ee TpaHcmopTHpoBKa KaK OCHOBAa B3aUMOBBITOJHOTO MEXAYHAapOIHOIO CO-
TPYyAHUYECTBA.

TEMATUYECKOE IJIAHMPOBAHUE

ECTECTBEHHO-HAYUHBINITPO®HUII TPOPECCHOHAJIBHOIO OFPA3OBAHHUA

[Ipu peanmuszauuu cojepkanusi oOmeoOpa3oBaTeNbHOM — yyeOHOro mnpeamera «XUMHUS» B
npenenax ocsoenus [IIICC3 CIIO na 6a3e 0CHOBHOIO 00I1I€ro 00pa30BaHUs C TOTYyYEHUEM CPEIHETO
obmero oopazosanus (IIIIKPC, IMIICC3) yuyebHast Harpy3ka oOydarommxcsi coctaBiseT: 197 uvacos,
U3 HUX ayauTopHas (oOs3arenbHasl) Harpys3ka oOydaromuxcs, 128 wacoB neknuu, 32 yaca
npaktuyeckue, 20 yacoB nabopaTOpHBIX paboT, 14 YacoB MPOMEXKYTOUHOM arrecTanuu, 3 daca
VHAUBHUIYAJIbHBII POEKT

TemaTuueckuii riax



Bun yueGHOit paboThI

JlaGop
IpakTn
AyautopHbie 3ansaTus. Coaep:kanue 00y4eHust Beero Teoperu
q aTOPHBI
YeCKHX

X
Beenenne 2
1. Oprannyeckast XuMHst 76 52 12 12
1.1. Ilpeamet opranunyeckoii xumuu. Teopusi crpoenus
OPraHUYecKHUX COeMHEeHUIT 4 4
1.2. IlpenesbHbIC YII€BOAOPOABI 4 2 2
1.3. ITH/1eHOBBIE M JUEHOBbIE YIJIEBOAOPOAbI 6 6
1.4. AueTujieHOBBIE YTIJIEBOAOPOIbI 4 2 2
1.5. ApomaTnueckue yrjieBoaopoabl 2 2
1.6. IIpupoaHble HCTOYHUKH YIJIEBOJIOPOI0B 6 4 2
1.7. F'uapokcuiabHbIE COeIMHEHUS 6 2 2 2
1.8. Aiabaeruabl 1 KETOHBI 6 2 2 2
1.9. Kap6oHOBBIe KHCJIOTHI U UX NPOU3BOAHBIE 6 4 2
1.10. YraeBoasl 10 8 2
1.11. AMUHBI, AMUHOKHCJIOTBI, 0€JIKH 8 6 )
1.12. A3oTcoaep:kalue reTepouMKINYECKHe
coennHeHusi. HykienHoBbIe KHCI0THI 6 4 2
1.13. Buonornyecky aKTHBHBIE COeIMHEHUS 3 6 2
2. O6uias ¥ Heopranuvyeckass XuMHsA 2 68 20 8
2.1. XuMusi — HayKa 0 BellecTBax 2 2 2
2.2. CTpoeHue aTtoma 2 2
2.3. llepnoauyeckuii 3axoH u [lepuoauyeckas cucrema
xumMmndeckux diemenToB JI. U. MenaeineeBa 6 4 2
2.4. CTpoenue BeniecTBa 6 4 2
2.5. lommepsl 6 4 2
2.6. [IucnepcHble CHCTEMbI 6 4 )
2.7. XuMu4eckue peakuuu 10 8 2
2.8. PacTBOpHBI 18 10 2 6
2.9. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU.
JIeKTPOXUMHUYECKHUE MPOLECCHI 8 4 4




2.10. Knaccndukanus semects. IIpocTeie BemecTBa 4 4
2.11. OcHOBHBIE KJIACChl HEOPTAaHNYECKHUX H Opra-
HHYECKHX COeIMHEHHH 10 6 4
2.12. Xumus 3J1eMEHTOB
12 12
2.13. XumMus B :KH3HHU 001IeCTBA 4 4
3.1.BbinosiHeHHEe MHAMBHAYAJIBLHOIO MPOEKTA 5 5
4.1. Koncyabrauuu
yaeTan 4 4
5.1.IIpoMe:XKyTOUHASI ATTECTAUS
pomesxy ! 14 14
I[oaroroBka BHICTYILUIEHHI MO 32ITAHHBIM TEMaM,
JOKJIA/10B, pedepaToB, 3cce, HHAUBUIYAJTbHOI0 MPOEKTA
C MCN0JIb30BaHNEM NH(POPMANMOHHBIX TEXHOJIOTHI H JP.
Bcer
cero 197 32 20

XAPAKTEPUCTUKA OCHOBHBIX BUI0B YYEBHOM JEATEJIbHOCTH OBYYAIOLUXCS

Conep:xanue
00y4eHnst XapaKTepuCTHKA OCHOBHBIX BHIOB JIeSITEJILHOCTH CTYJI€HTOB (HA YPOBHE YUeOHBIX el CTBHIA)
Baxxneiimue Ymenue JaBaTb OHNPEACJICHUC N OICPUPOBATH CJICAYIOIIUMHU XUMHWYCCKUMU MOHATHAMU: BEIIECTBO,
XUMHNYCCKUC XUMUYECKUH OJICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCJIbHBIC AaTOMHasd U MOJICKYJIApHas MacChl, HOH,
IIOHATHUA AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKas CBA3b, DJICKTPOOTPHUIATCIbHOCTh, BAJICHTHOCTb, CTCIICHb OKHUCJICHUA,

MOJIb, MOJISIpHas Macca, MOHﬂpHLIﬁ 00BeM ra3006pa3H1>1x BCHICCTB, BCIICCTBA MOJICKYJIAPHOI'O U
HEMOJICKYJISIPHOT'O CTPOCHUA, PaCTBOPLI, SJICKTPOJIUT U HEIJICKTPOJIUT, DJICKTPOJIUTUICCKAA JUCCOUalusA,
OKHUCJIUTEIIb W BOCCTAHOBHUTCJIb, OKHCJICHHC W BOCCTAHOBJICHUC, TEIUIOBO 3(1)(1)61@ peaknuun, CKOpPOCTb
XHUMHYICCKOM pPC€aKuu, KaTaJins,

OCHOBHEIE 3aKOHBI
XUMHHU

®dopmynHpoBaHIe 3aKOHOB COXPaHEHHSI MacChl BEIIECTB U MIOCTOSHCTBA COCTaBa BEIICCTB.

YcTaHOBKAa TPUYWHHO-CIICACTBEHHON CBSI3M MEXIY COJACpKaHHEM OJTHX 3aKOHOB W HaIMCaHHEM
XUMHYECKHX (OPMYI ¥ ypaBHCHHUH. Y CTaHOBKA JBONIOMUOHHON CYIIHOCTH MEHIEICEBCKONH M COBPEMEH-
HOU (popmyrmpoBok mepuoamdeckoro 3akoHa JI. M. MenpeneeBa. OObscHeHHE (PU3NIECKOTO CMBICIA
CHUMBOJIMKH TIEPUOIMYSCKON TaOMUIBI XUMUYeckux dnmemMeHToB J[. M. MennmeneeBa (HOMEpOB JJIEMEHTA,
nepuoja, TPYNIbl) W YCTAaHOBKA NPUYMHHO-CIEICTBEHHOW CBS3W MEXKIy CTPOCHHEM aroMa H
3aKOHOMEPHOCTAMU H3MECHCHUSA CBOMCTB DJIEMEHTOB H O6paSOBaHHLIX HMH BCUIECTB B IEpUoOdax U
rpymmnax.

XapaKkTepucTHKa JIEMEHTOB MaJbIX M OOJBLIMX MEPUOIOB 10 UX MoJIoXeHuto B [lepuoaudeckoii cucreme
J. Y. MengeneeBa

OCHOBHBIE TEOPHU
XHMHHU

YcraHOBKa 3aBUCUMOCTH CBOWMCTB XHMHYECKHUX BEIIECTB OT CTPOCHHS aTOMOB OOpPa3ymOIIUX HUX
XUMHUUYECKHX DJIEMEHTOB. XapaKTePUCTHKA BAKHEHIIMX THUIIOB XMMHUYECKHX CBSI3€d M OTHOCUTEJIBHOCTH
9TOM TUIOJIOTHH.

OOBsACHEHHE 3aBUCHMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOSHUS KPUCTAIUIMICCKHUX PEIICTOK.
DopMyJIMPOBKa OCHOBHBIX IOJIOKEHUH TEOPUHU 3JEKTPOIUTHUYECKON NUCCOLMALMU M XapaKTepUCTHKA B
CBETE 3TOH TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUN.

DopMyJIMPOBKa OCHOBHBIX MOJOXEHUH TEOPUU XUMHUECKOI'O CTPOECHHUSI OPraHMYECKUX COEAMHEHUH U
XapaKTepUCTHKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKHX COEAMHEHUN

Baxknenme
BEIIECTBA "
MaTtepuaibl

XapaKTepruCTHKA COCTaBa, CTPOCHU, CBOMCTB, OTY4YECHUS U MPUMEHEHUS BakHeHmnx MetaioB (TA u 11
A Tpymm, aTfOMUHUS, JKele3a, a B €CTECTBEHHO-HAYYHOM Hpoduie M HEKOTOPHIX d-3JIeMEHTOB) M HX
COEIMHEHU.

XapaKTepHuCTHKA COCTaBa, CTPOSHHS, CBOMCTB, MONyYeHHU U MIPUMEHEHHs BaXHeHmnx HemeTawioB (VIII
A, VIIA, V» rpymm, a takke azora u ¢docdopa, yriepoga ¥ KpeMHHs, BOAOPOJA) U UX COCTUHEHHIA.
XapakTeprucTHKa COCTaBa, CTPOEHHS, CBOWCTB, IOJyUYeHWs W TPUMEHEHHS BaXKHEHIINX KIIACCOB
YIJIEBOJOPO/IOB (QJIKAHOB, NHKJIOAJIKAHOB, AJKEHOB, AJKMHOB, apeHOB) M HMX HauOojiee 3HAUYMMBIX B
HapOJHOXO3SICTBEHHOM IIJIaHE NPEACTaBUTEIIEH.

AHajoru4Hasi XapaKTepPUCTHKA BaXXHEHWIIMX MpeJICTaBUTENEeH JOpPYrMX KIACcCOB  OPraHMYECKHX
COEIMHEHUH: METaHOoJNIa W 3TaHOoJa, CIOXKHBIX 3(HUPOB, KUPOB, MBUI, allbJETHI0B ((HOPMATIBIECTHIOB U
areranb/ernia), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOH KHCIIOTBI, JJISI €CTECTBEHHO-
HAyYHOTO TPOGUIIS IPEICTABUTENEH NPYTUX KIACCOB KUCIIOT), MOHOCAXapHI0B (TIIOKO3bI), THCaXapuI0B
(caxapo3sl), moaucaxapuaoB (Kpaxmana U HeJUTI0I03bl), aHHIINHA, aMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX
1 CHHTETHYECKHX BOJIOKOH, KayJyKOB, TNIACTMACC

XHUMHYECKHEe

OOBsCHEHNE CYIIHOCTH XUMHYECKUX mporeccoB. Knaccnpukarmss XUMHYECKIX PeakIfi Mo pa3InIHbIM




peaxuu NpU3HAKAM: YUCIYy M COCTaBy NPOJYKTOB M PEArcHTOB, TEIUIOBOMY 3(QeKTy, HampamieHuio, ¢ase,
HAITMYHIO KaTaJIN3aTOPa, U3MCHEHUIO CTEIICHEW OKHCIICHUS 3JICMCHTOB, 00Pa3yIOIIHNX BEIICCTBA.
YcTaHOBKa TNPHU3HAKOB OOMIETO M PAa3JIMYHOTO B THUIOJOTHH PEAKIMUA Ui HEOPraHUYECKOH U
OpPTaHUYECKOW XMMUHU.
Knaccudukaius BemecTs M IMPOIECCOB C TOYKHM 3PCHUS OKHCICHHUSA-BOCCTaHOBJICHUs. COCTaBICHHE
YpaBHCHHI peaKIUii ¢ TOMOIIBIO METO/Ia 3JICKTPOHHOIO OaaHca.
OOBsCHEHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIHUH W MOJOKCHHUS XUMHUYECKOTO PaBHOBECHS OT
pa3IMYHBIX (AaKTOPOB

XuMuaecKuit BrImoHeHHe XUMHYECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C TIPaBMIaMU 0€30T1aCHOCTH.

SKCIEPUMEHT Habmonenue, pukcarist 1 onrMcaHne pe3yNbTaToB IPOBEICHHOTO SKCIICpUMEHTa

Xumuaeckas IIpoBeneHne CaMOCTOSTENFHOTO TIOMCKa XUMHYECKOW HH(OpPMAIMM C HCIONB30BAaHUEM Pa3INIHBIX

nHpOpMALH HUCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX M3/IaHUM, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB IHTepHeTa).
Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHN AT 00paOOTKU U Mepeayn XUMUISCKOH HHPOPMAIIIH 1 ee
MIPEICTABICHUS B pa3IMIHBIX hopMax

Pacuetsl o . .

- YcTaHOBKA 3aBHCUMOCTH MEXy KaUeCTBCHHON M KOJUYCCTBCHHOM CTOPOHAMH XMMHUYECKUAX OOBEKTOB U

(bopMyam 4 | TpoLeccoB.
PemieHue pacueTHBIX 33724 M0 XUMHUYECKUM (OPMYJIaM U YPaBHCHHSIM

YPaBHEHUSIM

[MpodunsHOE n | OObsicCHEeHHE XUMHYECKUX SIBIICHUH, IPOUCXOISIIUX B IPUPO/IE, OBITY U Ha TIPOU3BO/ICTBE.

npodeccuonanbHo | OnpeesieHHe BO3MOXKHOCTEH MPOTEKAHUS XUMHUSCKUX TPEBPALICHHUIA B Pa3THUHBIX YCIOBHSIX.

3HAYHMOE Co0OuroieHue MpaBuiI SKOJIOTHYECKUA TPAMOTHOTO MOBEICHHSI B OKPYXKAIOIICH cpeie.

coliepKaHue OrneHka BIHSIHUS XHMHYECKOTO 3arps3HEHHS OKPYXKAlomledl cpensl Ha OpraHW3M 4eJOoBeKa M JpyThe

JKHUBBIC OPIraHU3MBbI.

CO6J'IIOI[CHI/IC npaBuil 0e30I1acHOTO 06paH.[€HI/I$[ C TOPHOYMMH U TOKCHYHBIMHA BCIICCTBAMH, J'Ia60paTOpHBIM
060py,I[OBaHI/IeM. HOI[FOTOBKEI PacTBOpPOB BaﬂaHHOﬁ KOHICHTpAaluuu B 6LITy M Ha MPpOU3BOACTBC.
KPI/ITI/I‘IGCKEIFI OICHKAa JOCTOBCPHOCTHU XHMHYICCKOMN I/IH(bO]Z)MaLII/II/I, HOCTyHaIOH.[eﬁ 13 pa3HbIX HCTOYHHNKOB

YYEBHO-METOJUYECKOE H MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI

YUYEBHOT'O NPEJMETA « XUMMUSD»

MaTtepuaibHO-TEXHUUECKUE YCIOBUS peain3auu 00pa30BaTeIbHON NPOrpaMMBbl:

Jlaboparopus xumuu Nel6

- pabouee MecTO MpenojaBaTes;
- paboune MecTa 00y4arOLINXCS;
- CYIIMJIBHBIN MIKad;

- TUCTHILIATOP;

- DIIEKTPOJIN3ED;

- TaOIUIIBL;
- CXEMBL,
- IUTAKATEHL;

- MOJIETI CTPOCHHUSI OPTaHUYECKUX U HEOPTaHUYECKUX BEILECTB;
- NHCTPYKIIMOHHBIE KAPTHI;

- HabOpBI PEaKTUBOB;

- BoJsgHasa Oans;

- BEChI AaHAJTUTHYECKHUE;

- Beipsimurens BCIL;

- KUHOIIPOEKTOD;

- My(enbHas 1neysb;

- IOPTPETHI YYEHBIX — XUMUKOB;

- CTEHBL:

XUMUYECKHUE 3HAKU, TaOJHIa paCTBOPUMBIX COJICH;

psl aKTUBHBIX METAJJIOB; JaOOpaTOpHBIM CHHTE3 aMMuaka, amnmapara Kuma; peakiust cpensl;
nepuoauyeckas cucrema semeHToB [[.M. Menneneena;

MoOwibHbIH TpoeKIMOHHBINH KommuiekT: HoyrOyk Samsung ND-RC710 MynbTUMeIUHbIHN
npoektop RoverLight DVS 850

OKpaH NepeHOCHOU

Omneparmonnas cucremMa Windows 7 HomePrem 64 bit




Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KoMmmbloTepHbIil KJIACC C JIMIEH3UMOHHBIM MPOTPAMMHBIM OOECIICYCHUEM W MYJIbTUMEIUIHHBIM
npoexktopoM NelO

- TEXHHYECKUE CPEJICTBA OOyUCHUS:

Cuctemnsriii 6510k (10 m.): IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonwuTtop (10 mt.): LG Flatron W1943C

Cucremnsrii 6510k: IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW
MonwuTtop: LG Flatron W1943C

[Tpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

AyIuo KOJIOHKH

Oneparmonnas cuctema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

MicrosoftProject 2010

1C: byxranrepus 8 yuebHas Bepcus

1C: byxranrepus 8.1 yue6Has Bepcus

1C: byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack,
LibreOftice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint. NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomerenune ajisi caMOCTOSITENBHOM PabOTHl (OMOIMOTEKA, YUTANBHBIN 3a71 C BBIXOJIOM B CETh
HuTepHer)

Cuctemusiii 6510k(61T.): IntelCore 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwutop(6 mt.): BENQ E910

Cuctemnbiii 0mok: IntelCore 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnutop: Acer V226HQL

M®V: Canon IR 2520

Cuctemnsiitonok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Mounutop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima

Aya1o KOJIOHKU

Onepanuonnas cucreMa Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner



CDBurnerXP, PDF-XChangeViewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.
JIUTEPATYPA
OcHoBHas TuTepaTypa
1. T'abpuensa O.C. Xumus 10 k1 Yray6n. YpoBeHb:yueOHUK -6-¢ usfd..crep. — M.: Jlpoda,
2018.-368c.. YueOHUK.
2. T'abpuensa O.C. Xumus (DnektpoHHbiii pecypc): Yueonuk mns CIIO 4-e uzn. crep. —M
:Axanemus,2018 —Pexxum noctymna:.http;//www.academia-moscow.ru/catalogue/4831/349713/
3. CyBopos, A. B. O0mias u Heoprannueckass XuMusi. Bonpocs! u 3a1a4uu : yaeOHOe mocooue ass
cpennero npodeccuonampHoro odopazopanus / A. B. Cysopos, A. b. Hukonbckuii. - 2-¢ u3n.,
ucnp. u gon. - M : FOpaiit, 2022. -309 c. Pexxum nocrymna: https://urait.ru/bcode/494152
4. Opranndeckas xumus :yaeOHuk mas CITO \A.M. Apremenko. —M:KnoPyc,2018.-528¢. Pexum
nocryna:https://www.book.ru/book/924050
JlononHuTenbHAs TUTEpaTypa
1. Huxwtuna, H. I'.  AHanuTuyeckas XuMus Y4eOHUK W TPAKTUKyM JJIsI CPEIHETO
npodeccuonanibHoro oopazoBanus / H. I'. Hukutuna, A. I'. bopucos, T. . XaxanuHa ; moj
penakuueit H. I'. Hukutunoii. -4-e u3z., nepepad. u pon. - Mocksa : U3parensctBo KOpaiit, 2022.

- 394 c. Pexxum noctyna: https://urait.ru/bcode/489602

2.I'aBponckas 0.}O. Konnounnast xumus:yueOHuk u npaktukym st CITO
-TeKCT:3NeKTPOHHBIN

287c. —ISBN  978-5-534-00666-7.
URL:https://urait.ru

-M:IOpaiit,2019.-
//9BC  KOpaiit  (caiir).

3. AHamuTHYECKasS XUMHUS. MeTto bl pas3aciiCHus BCIICCTB U FI/I6pI/I,I[HI>Ie MCTOBI aHaHI/ISaZy‘I€6HI/IK

/ A.A. TAHEEB, n.r. 3enkeBuy, JI.A. Kaprosa

smon pen. JLH. Mocksuna —CI16:J1anb,2019.-

332c. Pexxum noctyna :https://e.lanbook.com/book/113899

4. Kysnenos, JI. I'. Oprannueckas xumus: ydeOHOoe mocobue / JI. I'. Kysnemon. -CaHKT-

[TetepOypr: Jlans, 2022. - 556 c. — Pexxum noctyna: https://e.lanbook.com/book/212297
NHTtepHeT pecypcesl

9BC «Jlaab)»
«BOOK.ru"
OBC «IOpaii»
baza ganaeix «AI'POC»

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O ITPEIMETA
KoHTpoJsIb M OIleHKa pe3yJIbTaTOB OCBOEHHUs AMCLMIUIMHBI OCYIIECTBIISIETCS MPENOAABATEIIEM B

nponecce MmpoBEACHUA YCTHOI'O U IMHUCBMCHHOI'O

Ompoca, TECTUPOBAHHUA, a4 TAKIKC BbIIIOJIHCHUS

06y‘-IaIOHII/IMI/IC$I HHAWBHUYAJIbHBIX 3a)1aH1/1171, ITPOCKTOB, I/ICCJ'ICI[OBaHI/If/'I.

Pe3ynbTaThl 00y4eHUs
IPEIMETHBIE Pe3yJIbTAThI)

DOpMI)I 1 METOAbI KOHTPOJIA U OLICHKU
DE3YIOJIBTATOB 00yUEHHS

B pe3ynabTare OCBOCHHS AWCIMIUIMHBI O00yYaromuics
TOJDKEH TMPOAEMOHCTPUPOBATh MPEIMETHBIE Pe3yJIbTaTHI
PCBOEHUS yUeOHOHN TUCIHUIUTHHBL " XuMus'":

c(OPMHUPOBAHHOCTh MPEACTABICHUII O MECTe XHMHUH B
COBPEMEHHOI HayuyHOH KapTUHE MHpa; MOHMMAaHHE POJIH
XMMUK B ()OPMHUPOBAHWUHM Kpyrozopa M (YHKIHMOHAIbHOH
FPaMOTHOCTH U€JIOBEKA JUIA PELIEHUs NPAaKTUUECKUX 3a1a4;

DnepaTuBHBII KOHTPOJIb B hopMe:
MPOBEPKU M OIIEHKH PAKTUYECKUX PadoT;
BBIITOJTHCHHUEC TOKJIAd0B,

MpOBEpKa U OLIeHKa pedeparos;

MPOBEPKa U OLICHKA MPE3eHTALUIA;
3aIll{Ta MPOCKTOB;

TECTOBBIH KOHTPOJIb.

BJIaJICHHE OCHOBOIIOJIAraroI MU XUMUYECKUMU
[IOHATHUSAMU, TEOPUSAMH, 3aKOHAMH U 3aKOHOMEPHOCTIMU;
yBEpEHHOE TMO0JIb30BAHUE XUMHUYECKOW TEPMHUHOJOTHEN U
CUMBOJIUKOM;

DnepaTuBHBIA KOHTPOJIb B (hOpMe:
TIPOBEPKH U OLIEHKH ITPAKTHYECKHUX PadoT;
MHIUBUAYAJIbHBIN YCTHBIH ONPOC;
(pOHTAIBHBIN YCTHBIN OIPOC;
TECTOBBIN KOHTPOJIb;
BBINIOJIHEHHE I0KJIA/I0B;
HaOmromeHHWe 3a HaBBIKAMH paboTBl B TIOOANBHBIX,
KOPITOPAaTUBHBIX M JIOKAJIBHBIX HH()OPMAMOHHBIX CETSIX;

IIPOBEPKa U OlleHKa pedeparos.



https://e.lanbook.com/book/212297

BJIaICHUC OCHOBHBIMM METOJAAMH HAY4YHOT'O IO3HAHUA,
MCIIOJIb3yEMbIMU B XHUMHUU: Ha6HIO,H€HI/I€M, OIIMCaHUECM,
M3MEPCHUEM, OKCIICPUMEHTOM; YMCHHC 06pa6aTI)IBaTI>,
DOBACHATE PE3yJabTaTbl MNPOBEACHHLIX OIBITOB U J€JaThb
BBIBO/JIbI, T'OTOBHOCTH U CIIOCOOHOCTH NMPUMEHATH METObL
[I0O3HAHUA ITPU PCHICHUUN MMPAKTUYCCKUX 3aJa4;

DnepaTuBHBIH KOHTPOJIb B (JopMe:
MIPOBEPKH U OLIEHKH ITPAKTHYECKHUX PadoT;
TECTOBBIN KOHTPOJIB;
3alUTa IPOEKTOB.

c(OPMUPOBAHHOCTE YMEHHUSI JaBaTh KOJMYECTBEHHBIC
ODLEHKH ¥ TPOU3BOAUTH pacyeTbl 10 XUMUYSCKUM
(bopmyam u ypaBHEHHM;

DnepaTuBHbII KOHTPOJIb B (hopMe:
TIPOBEPKH U OIIEHKH ITPAKTHUECKHUX PadOT;
MIPOBEPKH U OIEHKH Ja00OpaTOpHBIX padoT;
BBINTOJTHEHHE TOKJIA/I0B;

IIPOBEPKa U OIleHKa pedepaToB
3aIIUTa IPOEKTOB;
TECTOBBIN KOHTPOJIb;

BJIAACHUC TIpaBWJIaMHU TEXHUKHU 0e30IaCHOCTH pu
MICIIOJIb30BAHUN XUMHUUYCCKHUX BCIICCTB,

DriepaTHBHEIN KOHTPOIH B hopMme:
MPOBEPKH U OLICHKU MPAaKTHIECKUX PadorT;
MPOBEPKH U OLICHKHU JTa00paTOpHBIX paborT;
MIPOBEPKa KPOCCBOPOB;

(pOHTANBHBIN YCTHBIN ONPOC;

IpOBEPKa U OIICHKA pedepartos.

c(hOPMHUPOBAHHOCTh ~ COOCTBCHHOW  MO3MIUHU IO
DTHOIICHUIO K XMMHYECKOW MH(OpMAINH, IMOIydaeMOn W3
pa3HBIX HCTOYHUKOB.

DnepaTuBHBII KOHTPOJIb B hopMe:
NPOBEPKH M OLIEHKH PaKTHYECKUX padoT;
TECTOBBII KOHTPOIIb;
3aIIMTa IPOEKTOB;
BBIIIOJTHEHNE WHAWBUIYANbHBIX 33laHUH C TNPUMEHEHHEM
Internet

TpOMe)KyTO‘IHa?I arTecranusa B (I)opMe 9K3aMCHa 110 3aBCPHICHUIO KypCa JUCHUTUINHBL

@opMbI M METOJbl KOHTPOJISA M OLEHKH Pe3yJbTATOB 00Y4YeHUS 0/KHbI MMO3BOJATH
NPOBEPATH Y 00YYAIOIIMXCSl He TOJIbKO C()OPMUPOBAHHOCTH NMPeEIMETHBIX Pe3yJbTATOB, HO U
Pa3BUTHE JUYHOCTHBIX H MeTaNPeIMETHBIX Pe3y/IbTATOB 00y4eHMS.

JIMIHOCTHBIC U MeTanpeuMeTHue) e3yJjabTara

Pe3y1bTaThl DcHoBHBbIe  mOKa3aTeJM  OueHKH [POpMbI M MeTOAbI KOHTPOJIS U OLEHKHU

JIM4HOCTHBIE Pe3yaIbTaThI

- ropaoCTi M yYBAXKCHHA K MpOsABJICHUC T'PAXKAAHCTBECHHOCTH, /IHTepHpGTaHI/Iﬂ PE3yJIbTaTOB Ha6J'IIOZ[€HPII>i

UCTOPUU u JOCTIDKEHUSAM [aTPHOTU3MA, Ba  JEATENBHOCTHIO  OOydaromerocs B
OTEUECTBEHHOW XHMUYECKOW HayKH; f 3HAHHE HCTOPUH CBOEH CTpaHBbI; [I[poliecce  OCBOGHMSI  00pa3oBaTEILHOM
XUMHYECKH TPAMOTHOE IOBEACHUE B JEMOHCTpaLus MOBE/ICHUS, [IPOTPaMMBI

npodeCcCHOHANBHON esITENbHOCTH U B [IOCTOMHOrO rpaxkaanu#a P® TIPOBEPKH M OIIEHKH ITPAKTHUECKHUX PadoT;
OBITY IIpH OOpaIeHNH ¢ XUMHYECKUMHU TECTOBBIN KOHTPOJIB;

BEILECTBAMH, MaTepHaJaMH u 3alIUTa IPOEKTOB;

npoLeccamy; BBINOJIHCHUE WHAMBHIYANbHBIX 3aJaHUHN C

npumeHeHueM Internet

- TOTOBHOCTh K TPOJOJDKEHHIO | IPOSIBICHUE AaKTUBHON JKU3HEHHOH [IHTepmperanus pe3ynbTaToB HaONIOAECHHN

oOpa3oBaHus u TTOBBIIICHUS [TO3HLINU; B4  JEATENBbHOCTBIO  OOydaromerocs B
KBaJIN(UKAINH B n30paHHON HpOsIBICHHE YBa)KEHUS K [Ipoliecce  OCBOEHMs  00pa3oBaTeNbHOM
npodeccHOHANIBHON  JEATEbHOCTH W HALMOHAIILHBIM u KyJIBTYPHBIM [IPOTPaMMBI.
OOBEKTUBHOE OCO3HAHHME POJIM XHU- [[PaAULUSAM HapojoB PD; TIPOBEPKH U OIIEHKH ITPAKTHUECKHUX PadoOT;
MUUYECKUX KOMIIETEHIIUH B 3TOM; yBaXXCHHE OOIEUENIOBEYECKUX W | IIPOBEPKHU M OILEHKH JIaOOpaTOpHBIX padoT;
MEMOKpPaTUYECKHX LIEHHOCTEH IIPOBEPKa KPOCCBOPJIOB;
JIEMOHCTpalusi  TOTOBHOCTH K | ()pPOHTAJBHBIA YCTHBIN ONpPOC;

MICIIOJTHEHUIO BOMHCKOTO J0NTa MIPOBEPKA U OIEHKA pedepaToB.




- yMEHHE UCIIONIb30BATh
JOCTIDKEHUS COBpPEMEHHOMU
XMMHYECKOH HayKM M XUMHYECKUX
TEXHOJIOTH JULst MOBBILIEHUS
COOCTBEHHOTO UHTEJUIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHOW

npo¢ecCHOHATIBHON eITeIbHOCTH;

JeMOHCTpanusi CHOPMHPOBAHHOCTH

MHPOBO33pEHUS, OTBEYAIOILETO
COBPEMEHHBIM PEaTUSIM;
MpOsIBJICHHE 00I1IeCTBEHHOTO
CO3HAHWUS;
BOCITUTAHHOCTb M TAKTUYHOCTB;

JEMOHCTpalnusi  TOTOBHOCTH K
CaMOCTOSATEIbHOM, TBOPYECKOU
MesITeNbHOCTH

MHTEpTIpeTaIisl Pe3yJIbTaTOB HAOIIOICHUN

Ba  JEATENBbHOCTHIO  OOydaromerocs B
[ipoliecce  OCBOEHHMSA  00Opa30BaTENbHOH
[IpOrpaMMbl

Ha6J'HOZ[eHI/Ie 3a HaBbIKaMH paGOTLI B
FJ'IO63.J'H)HI>IX, KOPIOPAaTUBHBIX U JIOKAJIBbHBIX
[/IH(bOpMaHI/IOHHI)IX CCTAX,

MeTanpeaMeTHbIe Pe3yJIbTAThI

- MO3HaBaTEIbHOM

JIeSITCILHOCTH u OCHOBHBIX
WHTEIJIEKTYalTbHBIX onepanuit
(moctaHOBKH 3a7a4H,
(hopMyMpoBaHUS TUIIOTE3, aHANIHM3a U
CHUHTE3a, CpaBHCHHSA, OO0OOIICHHUS,
CHCTEMAaTH3allUH, BBISIBIICHHS
MPUYUHHO-CJICICTBEHHBIX CBSI3€H,

MOMCKA AaHAJIOTOB, (OPMYIHPOBAHUS
BBIBOJIOB) AJISl PELICHUs TOCTABICHHON

3a/1a4u, IIPUMEHEHUE OCHOBHBIX
METOJIOB  TO3HaHMs  (HaOIrOnEeHUS,
HAy4HOI'O SKCIEPUMEHTA) JUISL

HU3Yy4YCHHUA pa3JIMIHBIX CTOPOH XHU-
MHYECKHUX OOBEKTOB U MPOIIECCOB, C
KOTOPBIMH BO3HHUKAeT HEOOXOJUMOCTh
CTaNKUBaThCs B MNPO(eCcCHOHATLHON

chepe;

OpraHM3alMs  CaMOCTOSITEIbHBIX
BAHATHI B xoJie H3y4YEeHUS
POIIICO0Pa30BATEIBHBIX JUCIUILITHH;
YMCHHE IUIAHUPOBaTh COOCTBCHHYIO
MEesITeTLHOCTD;

OCYIICCTBIICHHEC  KOHTPONS |
KOPPEKTHPOBKH CBOCH NESATEITHHOCTH;
HCTIOJB30BaHUE PA3IIMYHBIX PECypCOB
TS OCTYDKEHUS TTOCTABICHHBIX Heiei

VHTepnpeTanus pe3yJlbTaToB HAOIIOACHUN

Ba  JEATENbHOCThIO  OOydaromerocs B
[ipoliecce  OCBOEHMSA  00Opa3oBaTeNbHOH
[IpOrpaMMbl

BBINOJIHEHNE WHINBHIYAIbHBIX 33aHUHA C
npumeHeHueM Internet

- HCIONb30BAaHUC  PA3IHYHBIX
HCTOYHUKOB ISt HOJTY 9CHUS
XAMAYECKOH wHpOpMamuy, yMeHHe
OLEHHTh €€ JOCTOBEPHOCTH  JUIS
JOCTHXKEHUS XOPOILIUX PE3YyJIbTAaTOB B
npodeccronanbHOI chepe;

JICMOHCTpALUsI KOMMYHHKATHBHBIX
CIIOCOOHOCTEI;

YMCHUC BCECTU [OUAJIOT, YYUTLIBAA
[HO3UIUIO ApyTrux Y4aCTHHUKOB
NEATCIBbHOCTH,

yYMEHHE pa3peliuTb KOHQIUKTHYIO
CUTyalL1IOo

MHTEpIIpeTanus pe3yabTaToB HaOIIONCHUH

Ba  JEATENBHOCTBIO  OOydaromerocs B
[Ipoliecce  OCBOGHMS  00pa30oBaTEIHLHOU
[IPOTpPaMMBI.

HaOJoZIeHHe 3a HaBbIKAMHM pabOTHl B
rMo6aIbHBIX, KOPIIOPATHBHBIX M JOKAIBHBIX
MH(POPMAIIMOHHBIX CETSX;







