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IlnanupyeMbie pe3yJibTaThl 0CBOEHHS YUe0OHOI0 mpeaMera, Kypca

1. Ilnanupyemblie JIMYHOCTHBIE Pe3yJIbTATHI OCBOEHHUSI Y4eOHOr0 mpeaMeTa « XuMus»
Ha 02a30BOM ypOBHe:

— opueHTaIusl 00yJaronuxcsi Ha JOCTH)KCHHE JIMYHOTO CYACThs, PEATH3allUi0 TO3UTHBHBIX KU3HEHHBIX
HepCHeKTI/IB, MHHUITUATUBHOCTD, eraTI/IBHOCTB, TOTOBHOCTH U CHOCOGHOCTB K JII/I‘-IHOCTHOMy CaMOOHpeI[eHeHI/IIO,
CITOCOOHOCTh CTaBUTH 117U U CTPOUTH KU3HCHHBIC TIIaHBI,

— TOTOBHOCTh W CIOCOOHOCTH OOecmeunTh cebe W CBOMM OJIM3KUM JIOCTOWHYIO JKM3HB B IIpOIECCe
CaMOCTOATENIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIESITEIbHOCTH;

— T'OTOBHOCTH U CHOCO6HOCTB 06yqa10mnxc;1 K OTCTauBaHUIO JIMYHOI'O JOCTOMHCTBA, COGCTBCHHOI‘O MHCHUA,
TOTOBHOCTh M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO TIIO3HMIIMIO IO OTHOIICHHIO K OOIIECTBEHHO-
IMOJIUTUYCCKUM COGBITI/I}IM HpOH_UIOI‘O 1 HACTOAIICIO HAa OCHOBE OCO3HAHUS N OCMBICIICHUA I/ICTOpI/II/I, ILYXOBHI:IX
LIEHHOCTEHN M JOCTUKEHUI HAIllEH CTPaHbI;

— TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS K CaMOpPa3BUTHIO M CAaMOBOCIHUTAHUIO B COOTBETCTBHM C
O0IICYeIOBEUECKUMH TICHHOCTSMU W HJcalaMd TPaKIAHCKOTO OOINeCTBa, IMOTPEOHOCTH B (PU3NICCKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHITHSIX CIOPTUBHO-03/I0POBUTEIHHON NESTEIBHOCTHIO;

— TIPUHSATHE U pealn3alus IICHHOCTEH 3J0pOBOro M 0€30MacHOT0 00pa3a )KU3HU, OEPeKHOE, OTBETCTBCHHOE U
KOMITETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

—_— HGHpI/IHTI/Ie Bp@I[HI)IX HpI/IBI)Iqu: KypeHI/Ifl, ynOTpe6J'I€HI/I$[ AJIKOI'0JI4, HapKOTI/IKOB;

2) B cepe oTHOHIeHUH oOyvaromuxcs kK Poccun xak x Pogune (OtevecTBy):
— poccuiickas UIEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHMIO
POCCUHCKON HIAEHTUYHOCTH B TMOJHUKYJbTYPHOM COLUYME, YYBCTBO IPUYACTHOCTH K HCTOPHKO-
KyJIbTypHOH OOIIHOCTH POCCHICKOro Hapoja u cyapbe Poccuu, maTpuoTusM, rOTOBHOCTh K CITY>KEHUIO
OteyecTBy, €T0 3alIUTE;
— YB&XXEHHUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH nepel PoauHOM, ropaocTu 3a cBOM Kpaii,
cBoro PonauHy, mpouuioe M HacToslIee MHOIOHAalMOHAJBbHOTO Hapona Poccum, yBakeHue
roCyAapCTBEHHBIX CUMBOJIOB (Tep0, dmar, THMH);
— (¢opMHpOBaHHE YBaOXEHUS K PYCCKOMY S3BIKy KaK TOCYJapCTBEHHOMY S3bIKy Poccuiickoi
deneparu, ABISAIOMEMYCS OCHOBOH POCCUHCKOM HIEHTUYHOCTH U TJIaBHBIM (DAKTOPOM HALlMOHAIBHOTO
CaMOOIIPEIEIICHUS;
— BOCIIUTaHHE YBa)XEHUS K KYyJbType, s3bIKaM, TPaJuLUsIM U OOblYasiM HapOJOB, MPOKUBAIOLIUX B
Poccuiickoit deneparnuu;
3) B cepe oTHOLIEHUH 00yUarOLIMXCS K 3aKOHY, TOCYIapCTBY U K TPa’KIaHCKOMY OOIIECTBY:
— TPaXJIaHCTBEHHOCTb, T'PAKIAHCKAas IMO3ULUS AKTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHICKOTrO
00111eCcTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE IIPaBa U 00SI3aHHOCTH, YBaXKarOILEro
3aKOH ¥ [paBONOPSIOK, OCO3HAHHO IMPUHUMAIOLIETO  TPAJAMLMOHHBIE  HALIMOHAJIBHBIE U
o0I1IeyenoBeYyecKkue TIyMaHUCTUYECKHE U JIEMOKpaTMYECKHE LEHHOCTH, TOTOBOTO K Y4YacTHIO B
00I1IECTBEHHOM JKHU3HU;
— IpU3HAaHUE HEOTUYXKIaeMOCTH OCHOBHBIX MpPaB M CBOOO YeloBeKa, KOTOPbIE MIPUHAIEKAT KaXKIOMY
OT POXAECHMSI, TOTOBHOCTh K OCYILIECTBICHHMIO COOCTBEHHBIX NpaB M cBOOOA Oe3 HapylleHHUs MpaB U
cBOOOJ IpyTrHX JIUIl, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa U CBOOOJIbI YEJIOBEKA U IPaXkJIaHUHA
COTJIACHO OOMICTIPU3HAHHBIM TMPHUHIUIIAM W HOPMaM MEXIyHAapOJHOTO NpaBa U B COOTBETCTBUH C
Koncruryuueii Poccuiickoit @enepaiinu, npaBoBasi U MOJIUTUYECKAs TPAMOTHOCTB;
— MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAyKH U OOILECTBEHHOM
MPAaKTUKH, OCHOBAHHOE Ha JTMAJIOre KYJIbTYp, @ TAKXKE pa3IMyHbIX (popM 0OIIECTBEHHOTO
CO3HaHMsI, OCO3HaHME CBOEr0 MeCTa B IMOJUKYJIbTYPHOM MHpPE; HHTEPUOpHU3ALUs LEHHOCTEN
JIEMOKPAaTUH U COLMAIBHON CONIMIAPHOCTH, TOTOBHOCTD K JJOTOBOPHOMY PETYJIMPOBAHHIO OTHOLICHUN B
rpynie Uiu COLUalbHON OpraHu3allly;
— TOTOBHOCTh OOYyYaIOUIMXCSl K KOHCTPYKTUBHOMY YYacTHMIO B NMPHHATHUU PEIIECHHH, 3aTparuBaroLInX
IpaBa W HWHTEPEChl, B TOM 4HCJI€ B pa3IW4YHBIX (opMax OOILIECTBEHHOW CaMOOpraHU3aliH,
caMmOyTIpaBJieHHsl, 00IIECTBEHHO 3HAUUMOM JeSITeIbHOCTH
— [PUBEPKEHHOCTh UJAESIM HHTEpPHALMOHAIN3MA, JApPYKObl, pPABEHCTBA, B3aMMOIIOMOIIM HApOJOB;
BOCIIMTAaHUE YBA)XKUTEJIBHOIO OTHOLIEHWS K HAalMOHAJIBHOMY JOCTOMHCTBY JIIOAEH, HUX 4YyBCTBaM,
PEIUTHO3HBIM yOEXKIEHUSIM; — TOTOBHOCTH OOYYaIOUIMXCS TPOTHBOCTOSNTH HICOJIOTHH JKCTPEMH3MA,



HaI[MOHAIN3Ma, KCCHO()OOMH, KOPPYIIINH, TUCKPUMHHAIIMHA TIO0 COIHUAIBHBIM, PEIUTHO3HBIM, PacOBBIM,

HAIlMOHAJILHBIM MTPU3HAKaM U APYTUM HETaTUBHBIM COILMAIBHBIM SIBJICHUSM;
4) B cdpepe OTHOMICHUH 00YUAIOIIUXCS C OKPYKAIOIIUMH JIFOAbMU:
— HpPAaBCTBEHHOE CO3HAHWE M TIOBEJICHHE HAa OCHOBE YCBOCHHS OOIEYeIOBEYECKHX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U TIOBEIEHHUS B IMOJMKYJITYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUalor C JPYTUMH JIIOJbMH, JOCTUTaTh B HEM B3aMMOINOHMMAHMS, HAaXOOUTh OOIIMe Ielu U
COTPYAHUYATD JIJISl UX IOCTHKECHUS;
— TMpPHUHATHE TYMAaHUCTUYECKHMX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J100pOKeIaTeNbHOEe
OTHOILIEHUE K APYyTrOMY YEJIOBEKY, €Ef0 MHEHHIO, MUPOBO33PEHUIO;
5) B cdepe oOTHOMmIEHHH (DU3MYCCKOTO, TICHXOJIOIHYCCKOrO, COIHAIBLHOIO W  aKaJeMHYECKOTO
Onarononydunst 00y4aromuxcs:
* YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOIIECHUN MEXIY YUUTENIEM U €ro YYeHHUKaMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPHATHIO YYAITUMUCS TPeOOBaHUI U MPOCHO YUUTENsl, IPUBICUCHUIO UX BHUMAHUS K
o0cy:xJaeMoii Ha ypoke HH(pOpMaIiK, aKTUBU3AINH UX T03HABATEILHON e TeIbHOCTH;
* moOyX/ICHHE NIKOJILHUKOB COOJOaTh HAa YPOKE OOMICTPUHSATHIE HOPMBI TOBEIEHUS, MpaBHIIa
oOmeHus co crapmuMu (YYUTENIsIMH) M CBEPCTHUKAMHU (IIKOJbHUKAMU), TPUHIUIBI y4eOHON
JTUCHUILIUHBI U CaMOOPTraHU3aluu;
* [pHUBJICYEHUE BHHUMAHUS IIKOJIBHUKOB K IIECHHOCTHOMY acCIHEKTy H3y4aeMbIX Ha YpOKax SBJICHHH,
opranuzanyst ux padoThl C TOJy4aeMoW Ha YpOKE COIMalIbHO 3HAYUMOW HHpopMarmen —
MHUIUUPOBAHUE €€ 00CYKICHMSI, BbICKa3bIBaHUS YUALUMUCS CBOETO MHEHHUS IO €€ MOBOY, BRIPAOOTKU
CBOET0 K Hell OTHOIIICHUS;
* WCIIOJIb30BAHHWE BOCIMTATENbHBIX BO3MOXKHOCTEH coiepxaHHs y4eOHOro MpeaMeTa uepes
JEMOHCTPALIMIO  JETSM MPUMEPOB  OTBETCTBEHHOTO, TPAXJAHCKOrO IOBEJICHHUSA, MPOSBICHUS
YeJI0BEKOII00U U 100pOCEepAeUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHHMS, 3a]ad
JUTSL peIieHus], IPOOJIEMHBIX CUTYAIU JIJIsl OOCYKICHHS B KIIACCE;
* [PUMEHEHHE Ha YPOKE MHTEPAKTHUBHBIX (OpM pabOThl ydYallUXCs: HMHTEUIEKTyalbHBIX UIP,
CTUMYJIMPYIOUIUX MMO3HABATEIbHYI0 MOTHBALMIO LIKOJBbHUKOB; JUCKYCCHH, KOTOPBIE NAIOT yYalllUMCS
BO3MO>XHOCTh MPUOOPECTU OMBIT BEICHUSI KOHCTPYKTUBHOTO TUAJIOra; IPyNIOBOM paboThl WM paboThI
B MIapax, KOTOPbIE yUaT MIKOJIHHIUKOB KOMaHTHOU paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU I€THMU;
* BKJIIOYEHHE B YPOK HTPOBBIX NPOIEAYpP, KOTOpPbIE MOMOTAIOT MOJJEp’KaTh MOTHBALIMIO JETell K
MOJIYYEHUIO 3HAHUN, HAAXXUBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHH B Kiacce, MOMOTaroT
YCTaHOBJICHHUIO JOOpOKeIaTeIbHON aTMOCc(ephl BO BpeMs YpOKa;
e opraHuzaius medcTBa MOTUBHPOBAHHBIX M JPYAUPOBAHHBIX YYAIIUXCS HAJl UX HEYCIIEBAIOIIUMU
OJTHOKJIACCHUKAMH, JTAIOLIET0 MIKOJbHUKAM COLUMAIbHO 3HAYUMBIA OMBIT COTPYAHMYECTBA U B3aHUMHOMN
MIOMOIIIH;
* UHUUMUPOBAHHWE U TOJAJEPKKA HCCIEIOBATENbCKON JEeSATeNIbHOCTH IIKOJIBHUKOB B paMKax
peanu3alnui UMH UHIUBUAYaJIbHBIX U TPYIIIOBBIX UCCIEA0BATEIbCKUX MPOEKTOB, YTO JACT HIKOJIbHUKAM
BO3MOXXHOCTh MPUOOPECTH HABBIK CaMOCTOSITENIbHOTO PELICHHs] TEOPETUYECKOW MpOoOJIeMbl, HaBBIK
TeHepUPOBaHUs W O(OpPMIICHUS COOCTBEHHBIX WJICH, HABBIK YBXKUTEIHHOTO OTHOIICHHS K YYXUM
uaesMm, ohopMIICHHBIM B paboTax APYTruX HCCienoBaTeNiel, HaBBbIK MyOJWYHOIO BBICTYIUICHUS MEpen
ayIUTOpHUEH, apryMEHTUPOBAHMS M OTCTAUBAHUS CBOCH TOUKH 3PECHHUSI.
OcCHOBHbBIE HANIPABJICHUS] BOCTIUTATEILHOM 1eATEJIbHOCTH:
1. I'paxnanckoe BOCIIUTAHUE.

. [TarpuoTrueckoe BocuTanue u PopMUPOBAHUE POCCUMCKON HICHTUYHOCTH.

. JIlyXOBHOE 1 HPAaBCTBEHHOE BOCIUTAHUE JIETEN HA OCHOBE POCCUMCKUX TPAAULIMOHHBIX [IEHHOCTEH.

. [Ipnobienue neteit Kk KyJabTypHOMY Hacieauro (DCTETHIECKOE BOCITUTAHUE).

. Honynspuzanus HayuHbix 3HaHUHU (LleHHOCTH HAyYHOTO NTO3HAHUSA).

. ®u3nyeckoe BocnUTaHue U (OPMUPOBAHUE KYJIbTYPbI 3J0POBbSI.

. TpyioBoe BocniuTanue u mpoheCCHOHATILHOE CaMOOIIpEICIICHHE.

. DKOJIOTMYECKOE BOCITUTAHUE.

03O\ W B~ WD

2. [InanupyemMble MeTapeAMETHBIE PE3YIIbTATHI:

1). PerynsiTuBHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS

BrinmyckHuK Hay4uTes:

— CaMOCTOSTEIBHO ONPEAEIATH 1Ied, 3a7aBaTh MapaMeTphl

" KPpUTCPUHU, 11O KOTOPBIM MOXKXHO OIIPEACIINTD, UTO LECJIb JOCTUTHYTA,



— OIICHMBATh BO3MOXKHBIC TIOCJICACTBHS JOCTHIKCHHS IIOCTABJICHHOW M€ B JICATEILHOCTH,
cOOCTBEHHOM JKWU3HH | KU3HU OKPYIKAIOIINX JIFOACH, OCHOBBIBAsSICH Ha COOOPAXKEHUIX

ATUKHU U MOpPAJIH;

— CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a1a4H B 00Pa30BATEIHLHOM JACSITEIHPHOCTA M B )KM3HEHHBIX
CUTYAaIUsX;

— OIICHUBATh PECypPCHl, B TOM YHCJIC BPEMsS U JPyTHe HEMaTepHAIbHBIC PECypChl, HEOOXOIUMBIC IS
JOCTHKEHMSI TIOCTABIICHHON paHee 1elIu;

— BBIOMpaATh MYyTh JIOCTHXKCHHS IIENH, IJIAHUPOBATh PEIICHHWE IMOCTABJICHHBIX 3a]1a4, ONTHUMU3UPYS
MaTepHaabHbIe U HEMAaTepUATBbHBIE 3aTPATHI,

— OpraHu3oBbIBaTh 3(PHEKTHUBHBIN MOUCK PECYpPCOB, HEOOXOAUMBIX ISl JOCTHXKCHHSI TIOCTABICHHOU
LeJH;

— COIIOCTABJISATh MOJIYYEHHBIN PE3yIbTaT ACSATEIHPHOCTH C TTOCTAaBICHHON 3apaHee MeIbIO.

2). [To3naBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS

— WCKaTh W HAXOAUTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3aJad, B TOM YHCJE OCYIIECTBIATH
pa3BepHYTHIN WHGOPMAIMOHHBIN MTOWCK U CTABUTh HAa €T0 OCHOBE HOBBIC (Y4cOHBIC M MTO3HABATEIILHEIC)
3a71a4H;

— KPUTHUYECKHU OIICHUBATh U WHTEPIPETHUPOBATH MH(POPMAIUIO C PA3HBIX TMO3UIIMHA, Paclo3HABATh H
(bUKCUPOBATH MPOTUBOPEUUS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

— HCMOJB30BaTh Pa3JIMUHbIE MOJIENIbHO-CXEMATHUECKUE

cpencTBa ISl TPEICTABICHUS CYIICCTBEHHBIX CBSI3€ M OTHOIICHHWH, a TakKe IPOTHBOPEUYHH,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHUKAX;

— HAaXOAWTh W MPUBOJIUTH KPUTUYECKHE aPTYMEHTHI B OTHOIICHUU JEHCTBUM U CYXKIACHHH JIPYTOro;
COJIEP’KATEIPHO OTHOCUTHCS K KPUTHUECKHM 3aMEYaHHUSIM B OTHOIICHHH COOCTBEHHOTO CYXKICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIUTH 32 PaMKU Y4eOHOTO MPEAMETa M OCYIIECTBISATh IeJICHAPABICHHBIA MTOUCK BO3MOKHOCTH
IIUPOKOTO MEPEHOCa CPENICTB U CIIOCOOOB JICHCTBHSI;

— BBICTpaWBaTh HHIWBHUIYAIBHYI0 O0pa30BaTENbHYIO TPACKTOPHIO, YYHUTHIBAS OTPAHUYCHHS CO
CTOPOHBI IPYTUX YUYACTHUKOB M PECYPCHBIC OTPAHUUYCHUS;

— MEHSTh U YJIepKUBATh Pa3HbIC MO3UIMHU B TO3HABATEIILHON JEATEIbHOCTH.

3). KoMMyHHKaTHBHBIC YHUBEPCATbHbIE yUEeOHbIE ICHCTBUS

— OCYUIECTBIIATH JCJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK M CO B3pPOCIBIMU (KaK BHYTpHU
o0pa3oBaTeNbHON OpraHU3aIkK, TaK U 3a €€ TpeiesiaMu ), ToI0upaTh MapTHEPOB

IUIS TeJIOBOM KOMMYHHKAIIMH, HCXOJI M3 COOOpaKCHH pe3ylIbTaTUBHOCTH B3aWMOJCWUCTBUSA, a HE
JIMYHBIX CUMITaTUH;

— TpU OCYIIECTBICHUHM TPYNNOBONH pabOThI OBITh KaK PYKOBOAWUTENEM, TaK U YJICHOM KOMAaHIBI B
Pa3HBIX posIsiX (TEHEPATOP UACH, KPUTHUK, HCTIOTHUTENb, BRICTYIIAIOIINMA, SKCTIEPT U T. 11.);

— KOOPJMHUPOBATH U BBITIOIHATH PAO0OTY B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aHMOJICHCTBHS;

— pa3BepHyTO, JIOTUMHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJb30BAaHUEM aJIEKBATHBIX
(YCTHBIX M TUCHhMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(QIMKTOTCHHBIE CUTYallMd W MPEIOTBpaliaTh KOHPIUKTHI 1O UX aKTUBHOU (a3bl,
BBICTPAMBaTh JICTIOBYI0O M O00pa30BaTEIbHYI0 KOMMYHHKAIIUIO, W30eras JIMYHOCTHBIX OICHOYHBIX
CYXICHUU.

3. [Inanupyemsble IpeAMETHBIE PE3YIbTAThI

BBHIITYCKHUK Ha 0230BOM YPOBHE HAyUUTCS:

— pacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MUPA U B
MPaKTUYECKOU JeATEIbHOCTH YETIOBEKA;

— JIEMOHCTPUPOBATh HA MPUMEPAX B3aMMOCBSI3b MEXKTy XUMHEH U IPYyTUMH €CTECTBEHHBIMH HayKaMu;
— pacKpbIBaTh HA MMPUMEpaXx MOJOKEHUSI TEOPUH XUMHUecKoro ctpoeHus: A. M. byTieposa;

— noHuMaTh (usnyeckuii cmbicn [lepuogmueckoro 3akona [[. M. MennmeneeBa m Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX IJIECMEHTOB U O0OPa30BAHHBIX UMU BEIICCTB

OT 3JIEKTPOHHOTO CTPOCHUS aTOMOB;

— OOBSACHATH MPUUMHBI MHOTOOOpAa3Hs BEUIECTB HA OCHOBE OOLIMX MPEACTaBICHUN 00 MX COCTaBe H
CTPOCHUH,

— MPUMEHSTH MPaBUiIa CUCTEMAaTUYECKON MEXIyHAPOAHONH HOMEHKIIATYphI KaK CPECTBA PA3IUUCHUS U
UIEHTU(DUKAIIMN BEIIECTB 10 UX COCTABY U CTPOCHUIO;



— COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (OPMYJIBI OPraHMYECKHX BEIIECTB KaK HOCHUTENCH
nH(pOpMallMd O CTPOCHHUHU BEIECTBA, €r0 CBOMCTBAX M MPUHAJUICKHOCTU K OMpPEIEICHHOMY KJaccy
COCIMHECHM;

— XapaKkTepHu30BaTh OpraHMYECKHE BEIIECTBAa IO COCTaBYy, CTPOCHHIO U CBOMCTBAM, YCTaHABJIMBATh
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCIKAY HAHHBIMU XapPAaKTCPUCTUKAMU BCIICCTBA,

— NPUBOJUTH MPUMEPbl XUMHUYECKHX PEaKIMi, pacKphIBAIOIIMX XapaKTEpHbIE CBONCTBA TUIIUYHBIX
HpC,Z[CTaBHTCHeﬁ KJIACCOB OPraHUYCCKHUX BCHICCTB C LCIIBI0 UX I/I,ZLCHTI/I(i)I/IKaI_[I/II/I

1 00BSICHEHHS 00JIaCTH IPUMEHEHUS;

— IIPOTHO3UPOBATh BO3MOKHOCTb IIPOTCKAaHUS XMMHYECKUX DPEAKLUN HA OCHOBE 3HAHMM O THUIAX
XUMHUYECKOHN CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— HUCIIOJIB30BATh 3HAHUA O COCTAaBC, CTPOCHUU U XUMHUYCCKUX CBOHMCTBax BCIIECCTB OJIA 663OHaCHOFO
MPUMEHEHHUS B IPAKTUUECKON JAESITeTbHOCTH;

— IPUBOJAUTH MPUMEPHI MPAKTUYECKOTO MCIIOIB30BaHMS MTPOAYKTOB MepepaboTKH He(TH U IPUPOTHOTO
ra3a, BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI (MONMATUIICHA, CHUHTETHMYECKOro KaydyKa, aleTaTHOIro

BOJIOKHA);
— MPOBOJUTH OMBITHI 10 PACTIO3HABAHUIO OPTaHUYECKHX BEUIECTB — IIMIIEPUHA, YKCYCHOW KHUCIIOTHI,
HEMpEeIeNbHBIX JKHPOB, TIIOKO3bI, Kpaxmaya, OEIKOB — B COCTaBe MHIIEBBIX MPOAYKTOB U

KOCMETHYECKHX CPEJCTB;
— BIIAJICTh MPABUJIAMH U MpUeMaMH 0e30TacHoi paboThl MPH padoTe ¢ XMMUYECKUMHU BEUIECTBAMH H
J1a00paTOPHBIM 000PYIOBAHUEM;

— YCTaHaBIUBATh 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pEaKIHuH U CMEIIEHUS XUMHUYECKOTO
paBHOBECHs] OT Pa3IUYHBIX (DAKTOPOB C IIENIbIO OMpPEAENCHUS ONTHUMAJbHBIX YCJIOBUN IMPOTEKAHMS
XUMHYECKHX TPOIECCOB;

— MPUBOJUTH MPUMEPHI THIIPOJIN3a COJICH B MOBCEIHEBHON KU3HU YEJIOBEKA;

—  TPUBOAWTH  TPUMEPHl  OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX  PEAKIUii B MPUPOJE,

MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEEATEIbHOCTH OPraHu3MOB;

— TMPUBOAWUTH TMPUMEPHl XHUMHUYECKHUX PEAKIMH, PACKPBIBAIOIIUX OOIINEe XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJJIOB U HEMETAIJIOB;

— TMPOBOJUTH pacyeThl Ha HAXOXKIECHUE MOJEKYJSIPHOW (QOpMYIBI YIIEBOAOPOJa MO MPOIYKTaMm
CTOpaHHUS U MO €0 OTHOCUTENIbHOM IMJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;
— BJIAJIETh MpaBWIaAMH O€30MacCHOTO OOpallleHUs C €AKUMH, TOPIOYMMH M TOKCUYHBIMHU BEIIECTBAMH,
cpeacTBaMu ObITOBOM XUMUU;

— OCYIIECTBIISITh MOUCK XUMUYECKOW MH(OpPMAINH 10 HA3BAHHSIM, HIEHTU(PUKATOPAM, CTPYKTYPHBIM
(dhopmysiaM BEIIeCTB;

— KPUTHYECKH OIICHMBATh W WHTEPIPETUPOBATH XUMHUYECKYI0 HH(DOpPMAIHIO, COIEPKAIIYIOCS B
COOOIIIEHUAX CpelCcTB MaccoBoM MHpopmanuu, pecypcax VHTepHeTa, HayYHO-TIOMYJISAPHBIX CTAaThAX C
TOYKH 3PEHHS] €CTECTBEHHOHAYYHOW KOPPEKTHOCTU B IIENSAX BBISBICHHUS OLIMOOYHBIX CYXKICHUNA H
dhopmMupoBaHus COOCTBEHHOM MTO3UIINH;

— TPEACTABIATh TYTH pPEHICHHS TI00ANBHBIX TPOOJIEM, CTOSIIUX TMEpel YeIOBEUYECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUYECKHX, CHIPHEBBIX, U POJIb XUMUHU B PEIICHUH 3TUX MPOOIIEM.

BrimyckHuK Ha 0230BOM YPOBHE MOJIYYUT BO3ZMOKHOCTh HAYYHTHCS:

— WUIIOCTPUPOBATh Ha MpPHUMEpPaxX CTAHOBJIEHHE M HBOJIOLMIO OPraHUYECKOM XMMHMM KaK HAyKH Ha
Pa3TUYHBIX UCTOPUIECKHUX ATAMAX €€ PA3BUTHS,

— HCNONB30BaTh METOABI HAYYHOTO TIO3HAHMUS TPU BBINOJHEHHMH TPOEKTOB U  y4eOHo-
UCCIIEIOBATENIbCKUX 3a7ad 10 UW3YYCHHUIO CBOWCTB, CIIOCOOOB TMIONYYCHHS W pPAacliO3HABaHUS
OpPraHMYECKUX BEILECTB;

— OOBSCHATH TPHUPOAY U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBS3U: KOBAJICHTHOW (MOJSIPHOM,
HETIOJISIPHOW ), MOHHOM, METAJITMYECKOM, BOJIOPOTHOM C IEIBI0 OMPEACIICHUS] XUMHUYECKOW aKTHBHOCTH
BEIIIECTB;

— YCTaHAaBIIMBAaTh T'€HETUYECKYIO CBSI3b MEXAY KJIacCaMH OPraHMYECKHUX BEIIECTB Ui 0OOCHOBAHUS
MPUHIMITAATFHOW BO3MOXKHOCTU TIONYYCHHs] OPraHMYECKUX COCIUHEHWH 3aJaHHOrO CcOCTaBa U
CTPOCHHS;

— HaXOAWTh B3aMMOCBS3U MEXKIY CTPYKTYpOH W (PYHKIMEH, MPUYMHOW M CJIEICTBUEM, TEOpUer M
(dakTaMu MpU aHAIM3E TPOOJIEMHBIX CUTyaluid W OOOCHOBAHWH TMPUHUMAEMBIX PEIICHUH HAa OCHOBE
XUMHYECKHUX 3HAHUN



Conep:xxanme y4eOHOro mpeamera, Kypca «XuMHs»» Ha 0a30BOM YpPOBHE CpeaHEro
001ero odopasoBaHus

2.1. OcHOBBI OpraHM4YecKoi XUMHHU

2.1.1. OcHOBHBbIC IOHATHS OPraHUYECKOH XUMHHU

[losiBneHre u pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeaMer u 3HaueHUE OPraHMYECKOM XUMUMU.
MecTo U 3Hau€HHE OPraHMYECKOW XMMHHM B CHUCTEME €CTECTBEHHBIX HayK. [IpuumHbl MHOrooOpasus
OpPraHWYECKUX BEUIECTB. YTIJIEPOJHbIN CKENET OpraHu4eCcKor MoJieKyJbl. KpaTHOCTh XUMHUYECKOH CBA3H.
Oco0eHHOCTh XMMHUYECKUX PEeaKIINi OpraHUUECKUX COEIMHEHUH.

CtpykTypHasi TeOopus OpPraHMYECKUX COEAMHEHHI. XUMHUYECKOE CTPOCHHE KAaK MOPSAOK COEIMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMHUECKOIO CTPOCHUS
opraHuyeckux coeauHeHuii A. M. bytiepoBa. 3aBUCHMOCTb CBOWCTB BEUIECTB OT XMMHYECKOTO
CTpoeHUs MOJIeKyJl. I3omepus u nzomepsl.

Knaccudukanus opraHn4ecKuX COSAMHEHHH. YTJIEBOJAOPOIAbI M UX (YHKIMOHAJIbHBIC MPOU3BOJIHBIC.
[lonsatne o QynkmuHanpHON rpynme. ['omomorus. [IpuHOMOBI KiIacCU(UKAMH OPTaHUIECKUX
coenuHeHnl. CuctemMaTnyeckas MeXIyHapoJIHas HOMEHKJIATypa M MPUHLHUIIBI 00pa3oBaHMs Ha3BaHUU
OpraHNYeCKUX COCTUHEHUH.

Hemonctpauuu. 1. Paznoxenue caxapa. 2. Koyekuuss OpraHMYecKMX BEIIECTB U MaTEpHaJIOB. 3.
Monenun opraHu4ecKiX MOJIEKYII.

2.1.2. YraeBoaopoabl

Anxanpl. CTpoeHHE MOJIEKYJbl MeTaHa. ['omonorumueckuil psg ankaHoB. ['omonoru. M3omepus u
HOMEHKJIaTypa ankaHoB. Du3nyecKkue CBOWCTBA AJKAHOB M 3aKOHOMEPHOCTH WX HW3MEHEHUS.
XUMHUYECKUE CBOMCTBA (HAa TpHUMEpEe METaHa M 93TaHAa): PEaKIHWH 3aMelleHus (TaJIoreHUPOBAHMUE),
JIETUIPUPOBAHMSI KAK CIIOCOOBI MOTYYSHHS BAXKHEUIITNX COSIUHEHUIN B OpraHMYEeCKOM CHHTE3€, TOpEeHHe
MeTaHa KakK OJIMH U3 OCHOBHBIX UCTOYHHUKOB TEIJIa B MPOMBILIUIEHHOCTH U ObITY, uponu3. Haxoxnenue
B MPUPOJI€ U MPUMEHEHHUE ankaHOB. [loHsATHE 0 uKIIoankaHax. AnkeHbl. CTpOCHHE MOJIEKYJIbl 3TUIICHA.
I'omonornueckuii psng  ankeHoB. Homenknarypa ankeHoB. M3omepus yrieponHoro ckenera Hu
MOJIOKEHUsI KPAaTHOM CBSI3M B MOJIEKYJaX alKeHOB. (PU3MYECKHME CBONCTBA AJIKEHOB. XUMHUYECKHE
CBOMcTBa (Ha mNpUMEpe OTWIEHA): pEaKIUH MPUCOCAUHEHMs (TaJlor€HUPOBaHUE, THUIPUPOBAHUE,
ruapaTanus, THUIPOTAJIOTEeHHPOBAaHME) KakK crmoco0 monydeHus (YHKIMOHANBHBIX MPOU3BOJHBIX
YIJIEBOAOPOJOB, rOpeHus. Peakunn npucoeqnHeHus K roMosoram stuiieHa. [IpaBmio MapkoBHUKOBaA.
[Tonumepuszanus >TUieHa Kak OCHOBHOE HAallpaBJIEHUE €ro ucnojb3oBaHus. [lommsTunen kak
KPYIMHOTOHH)KHBIA NMPOIYKT XMMHYECKOTO Ipou3BoAcTBa. [lonydeHue 3TuiieHa B NMPOMBIIUIEHHOCTU
(meruapupoBaHue dTaHa) U B JabopaTopuu (aeruaparamnus 3TaHoaa). [[puMeHeHne 3TusieHa.
Anxanuensl M Kayuyku. [loHsTre 00 anmkaaMeHax Kak yTIJIEBOAOPOJAAX C JABYMS JIBOMHBIMH CBSI3SIMH.
[Momumepuszanus nuBuHMWIA (OyTamueHa-1,3) kKak crmoco0 TONyYeHUST CHHTETHYECKOTO Kaydyka.
HartypanbHblii 1 CUHTETUYECKUN Kaydyku. Bynkanusanus kaydyka. Pesuna. Ilpumenenue xaydyka u
pe3uHbl. AkuHbl. CTpoeHHE MOJIEKYJbl aleTuaeHa. ['oMonorudeckuid psia ankuHoB. HomeHknaTypa
anKuHOB. M30Mepust yriepogHOoro CKejeTa U MOJIOKEHNS KpaTHOW CBA3HM B MOJIEKYJIE

anKuHOB. DU3NYECKHE CBOMCTBA aJKMHOB. XUMHUYECKHUE CBOMCTBA (HA MpUMEpE aleTHIICHA): peaKIuu
NPUCOETUHEHNUs (TalOreHupOoBaHKe, THAPUPOBAHUE, THAPATAIUS, THAPOTAIOTEHUPOBAHNE) KaK CIOCO0
MOJIyYEHUsI TOJMMEpPOB M JPYTMX IMOJIE3HBIX IPOAYKTOB, TOPEHHE aleTUJIEHA KaK HCTOYHHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHM JUIsI CBapKM M PE3KHM METAJUIOB, AUMEPU3ALMA U TPUMEPU3ALHUS.
[Tonydenue auerwiena. [Ipumenenue aneruieHa.

Apenbl. beH30omm Kak mpencTaBUTENh apOMATHUECKUX YTIEBOAOPOAOB. CTpoeHHe MOJEeKyJbl OeH30Ia.
duznueckre cBOMCTBa 0€H30J1a U TOIyoIa. XUMHUYECKUE CBOMCTBA: PEaKIMK 3aMEIICHUS B O€H30JIbHOM
KoJIbLie (raJIOTeHUPOBAaHNE, HUTPOBaHKE, AIKUIMPOBAHUE) KAaK CIIOCOO MOTYUYCHHUS XUMUYECKUX CPEJICTB
3alUThl PACTeHU, MPHUCOEAUHEHMs (THAPUPOBAHUE) KaK JI0Ka3aTeIbCTBO HEIMPEAETbHOr0 XapakTepa
OeH3o0u1a, peakIuy 3aMelIeHnss B OOKOBOH 1ienu (Ha MpuUMepe Tolyoja), TOPEHHs, OKHCICHHUS TOIyOJIa.
[Ipumenenue 6eH30J1a U €r0 TOMOJIOTOB.

HemoHcTpauuu. 4. bpoMupoBanue rekcaHa Ha cBeTy. 5. ['opeHue MeraHa, dTWiIEHa, aneTuicHa. 6.
OTHouleHNe MeTaHa, 3TUJICHA, alleTWIeHa U OeH30Jla K pacTBOpaM IepMaHraHatra Kajius U OpOMHOMN
Boze. 7. IlonmydyeHue sTUieHa peakuueld JeruapaTaluy 3TaHola, aleTHIeHa — THIPOJIM30M Kapouaa
KaJIBLIMSL.



Jlaboparopusie onbIThl. 1. CocTaBieHue mMojeseit ankaHoB. 2. B3anmonelicTBre aikaHoB ¢ OpoMoM. 3.
CocraBneHnue Mojeliel HerpeaebHbIX YTIEBOA0POIOB.

Kontponbnas padota Ne 1. «YTIeBo10pOIBI.

2.1.3. Kucjiopoa- 4 a30Tcojep:Kaiiue OpraHudecKue coeTMHeHn s

Crmuptel. Knaccudukanmsi, HOMEHKIATypa, H30MEPHS CIHUPTOB. ['OMOJOTMUYECKHI s MpeaeTbHBIX
OJIHOATOMHBIX CIIUPTOB. METaHOJ M 3TAHOJ KaK MPEJCTABUTEIU MPEACIbHBIX OJHOATOMHBIX CIIMPTOB.
dusznueckrue CBONCTBA CIHUPTOB. XHWMHUYECKHE CBOHCTBa (Ha MpUMepe MeETaHola M JTaHOJa):
B3aMIMOJICHCTBIE C HATPUEM KaK CIOCOO0 YCTAHOBJICHHS HAIWYUS THAPOKCOTPYIIBI, PEaKIus C
raJIoreHOBOJIOPOIAMH KaK CIIOCOO TMOJIy4eHHsI PacTBOpHUTENEH, Jeruaparanus Kak crocod MoydeHus
ATUJIEHA, PeaKUus TOpeHus: (CIHUPTHI KaK TOIUIMBO), OKUCIEHUE B anbaerull. [lomyueHue meraHona u3
CUHTE3-Ta3a 1 3TaHoa (Opo>KeHHe TIIOKO3bI, THIpaTallis STHICHA, EeJI0YHONW IIPOIU3 raJIoreHITaHa).
[Ipumenenne MeraHosia ¥ 3TaHoJIa. PUBHOIOTMYECKOE AEHCTBUE METAHOJA U ITAaHOJIA HA OPraHU3M
YelloBeKa. DTWICHIVIMKONIb W TIUUEPUH KaK NPEJCTaBUTENN MpeleiIbHbIX MHOTOATOMHBIX CIIHUPTOB.
[lonyueHue STUNEHIVIMKOJIS OKHCIEHHWEM JTHJIEHa BOJHBIM pPACTBOPOM IEpMaHraHata Kajusl.
@u3nyecKre CBOMCTBA STHJICHIVIMKOJS U MIUIEPUHA. XUMHYECKUE CBOMCTBA MHOTOATOMHBIX CIIUPTOB:
peakiuy C HaTpUeM, rajJoreHOBOJOPOJAMHU, a30THOM KHUCIOTOW. HUTpormuuepuH u ero pasiokeHue.
KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHE I paclio3HaBaHUs INIHIIEpUHA B
COCTaBE KOCMETUYECKHX CpeAcTB. [IpakTnueckoe NpUMEHEHUE STUIICHIJIMKOJIS U TIIUIEPUHA.

®enon. Ctpoenue monekyibl henona. dusuveckue cBoicTBa (eHona. B3anmHoe BIusHHUE aTOMOB B
MoJiekyne QeHona. XUMHUYECKHE CBOWCTBA: B3aMMOACWCTBHE C HATPHEM, THUIPOKCHIOM HaTpus,
OpoMoM, paz0aBiieHHON a30THOU KuciaoTon. denonopopmanpaeruanas cMona. KauecTBeHHbIC peakIuu
Ha ¢Qenon. Ilpumenenue Qenona. TokcumuHOCTh (eHona. Anpaeruabl U KeToHel. KapOoHusbHas u
anpleruaHas rpynnsl. HomeHknatypa anpaeruioB U KeToHoB. MeraHanb (dhopManbaerua) U dTaHalb
(aeTanbaeru) Kak NpeACcTaBUTENN NPEIeTbHbIX adbAeTHI0B. ALIETOH KaK MPEICTABUTENb KETOHOB.
duznueckre CBOMCTBA allbJIETHI0B U KETOHOB. XMMHYECKHE CBOMCTBA (pEaKIis OKUCICHHS B KUCIOTY
Y BOCCTAHOBJICHUS B criupT). KauecTBeHHBIE peaKINK Ha allbJCTUIHYIO TPYIITY (peakius «CepeOpstHOro
3epkaa», B3auMozeicTeue ¢ ruapokcaom meau (I1)) u ux npumeHneHue njst OOHAPYKEHUS MPEISTbHBIX
aJbJCTUIOB B MPOMBIILIEHHBIX CTOYHBIX BOJIax. TOKCHYHOCTh anbJeruaoB. [lonydenne anbaeruioB u
keToHoB. [Ipumenenne hopmanpaerua, aeranbIeruia U aeToHa.

Kap6onoBsie kucnotel. KapOokcunbnas rpymnma. HomMeHKIaTypa 0THOOCHOBHBIX KapOOHOBBIX KHCIIOT.
dusnyeckue CBOMCTBa KapOOHOBBIX KHUCIOT. MypaBbUHasi U YKCYCHasi KHCJIOTBl KaK IpPEICTaBUTENN
MpeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IpencraBinenue 06 apomaTudeckux (OeH3oiHas),
HEeTpeACIbHBIX  (aKpHUJIOBasi, OJIEUHOBAs), JWKApOOHOBBIX (IIaBesieBas), THAPOKCUKAPOOHOBBIX
(MOnOYHas, TMMOHHAS) ¥ BBICHINX KAPOOHOBBIX (IMMATbMUTHHOBAS U CTEAPUHOBAS, OJICHHOBAS )

kucnorax. [lonydyeHre kapOOHOBBIX KUCIOT (OKUCICHHUE ajlbJETHI0B, IEPBUYHBIX CIIUPTOB, TOMOJIOTOB
6en3ouna). Crienudpuueckue crocoObl MOIy4YeHUs] MyPaBbUHON U YKCYCHOM KHCIIOT.

XuMUYecKue CBOWCTBa (Ha NpUMEpPEe YKCYCHOM KHCIOTHI): peaklMd C MeTajslaMd, OCHOBHBIMU
OKCUJIaMHU, OCHOBAHUSIMU M COJIIMH KaK IMOJATBEPKJIEHUE CXOJICTBA C HEOPTraHUYECKUMH KHUCIOTaMH,
peakuusi STepuPUKAUM KaK CHOCO0 TMOJMY4YeHHs] CIOXKHBIX S(QHUpPOB, TaJOr€HUPOBAHUE IO O-
yraeponHoMy aromy. [IpuMeneHre MypaBbUHOM, YKCYCHOM U O€H30MHOM KHCIIOT.

Crnoxubie 3¢upsbl. CroxxHblie 3(UpPHI KaK MPOIYKTHI B3aUMOICHCTBUS KapOOHOBBIX KUCIIOT CO CIIUPTAMHU.
Homenknarypa crnoxsbeix 3¢upoB. I'maponu3 crnoxHbix 3¢upoB. IIpumeHeHne cinoxHbIX 3(UPOB B
MEUIMHE, TUIIEBON U Map(IOMEepHOM MPOMBIIIJIEHHOCTH, B MOTYYEHHH MMOJIMMEPHBIX MATEPHAIIOB.
Kupsel. Kupel kak clnokHbie d(QUPH TIHIEPUHA W BHICIINX KapOOHOBBIX KUCIOT. PacTurenbHble H
KUBOTHBIE KHUPBI, UX COCTaB, pa3inuKe B CBOicTBaX. [ MaporeHn3amnus upoB, COCTOSIINX U3 OCTaTKOB
HEMpeAeNbHbIX KHUCIOT. Pacrno3HaBaHuE pacTUTENBHBIX >XUPOB HAa OCHOBAHUM HMX HEMPEAETbHOTO
xapakrepa. ['uaponu3 wimu oMbUIeHHE KUPOB KaK CIOCOO MPOMBIIIIEHHOTO MOJyYEeHHUs COJIEH BBICHINX
KapOOHOBBIX KHUCIOT. [Ipumenenue xupoB. OYHKIHH KUPOB B OpraHu3Me. MBUIA KaK COJM BBICHINX
KapOOHOBBIX KHUCIOT. Moromue cBoiicTBa Mbuta. YrieBonbl. Kimaccudukamnus yrieBomoB. Haxoxaenue
yIJIeBoJIOB B mnpupoje. OyHKIUKU YTIEBOJAOB B PACTUTENIbHBIX U KUBOTHBIX opranusmax. ®orocuHres.
I'moko3a kak mnpencraBuTeNnb MOHOcaxapuioB. Dusnueckue CBOMCTBAa TIIIOKO3bl. [IIIOKO3a Kak
aNbJIETHIOCIHPT: peakuuu ¢ ruapokcuaom Mean (II) m ammmaunbiM pactBopom okcupa cepedpa (I).
Bpoxenue rioko3b1 (MOJIOUHOKHUCIIOE M CITUPTOBOE). 3HAYCHUE U IPUMEHEHHUE TIFOKO3BI.

Caxapo3za. Caxapo3a Kak MpeACcTaBUTENb aucaxapuaoB. ['naponus caxapo3bsl. CBOICTBA U MPUMEHEHUE
caxapo3sbl.



[Tonucaxapuasl. Kpaxman, nemnongo3a M TJIUMKOT€H Kak IpeACTaBUTENM moiucaxapuaoB. Kpaxmadn,
LEJUTI0NI03a M TJIMKOTEH KaK OMOJIOrMYeCKHe MOJIMMEPHI, UX CTPOeHHE. XUMUYECKHE CBOMCTBA Kpaxmana
U LEJUI003bl (TMIPOIN3, KayeCTBEHHAs peakluMs C HOAOM Ha KpaxMmal U €€ IPUMEHEHue i
oOHapy»XeHHs KpaxMmaia B poaykTax nuTtanus). [Ipumenenue u 6uonorunyeckas pojb MOJIHUCaXapHIoB.
Awmunbl. CTpoeHHe U CBOICTBa aMUHOB. AMUHBI KaK OpraHu4eckre ocHoBaHHs. OCOOEHHOCTH aHUJIMHA
U €ro XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C COJISTHOM KHCJIOTOM M OpoMHOM Bojoi). Peaxrus
ropenust aMmuHoB. [Tomydyenne amunoB. [lonydyenue annnuna no peakuuu H. H. 3ununa. I[Ipumenenue
aMUHOB AMUHOKHUCIOTEL. COCTaB U HOMEHKJIATypa aMHUHOKHCIOT. ['JTUIMH, alaHWH, BalHH, IIUCTEUH,
cepuH Y (EeHMJATAHMH KaK MpPEJCTaBUTENN TNPUPOAHBIX aMUHOKHCIOT. (Du3nueckue CBONCTBA
AMUHOKHCIIOT. AMHHOKHCIOTBHI KaK aMQOTepHble OpraH4eckhue COeIWHEHUs (B3aUMOJCHCTBHE C
menodyaMu U kucinoramu). IlentuaHas cBs3b. OOpasoBanue nonumnentuaoB. OOHapykeHHe OENKOB ¢
MTOMOIIIbIO KaYE€CTBEHHBIX (IIBETHBIX ) PEAKITUH.

Bbuonorudeckoe 3HaueHUE 0.-aMUHOKUCIOT. O0IACTH TPUMEHEHHUSI aMUHOKHCIIOT.

benku xak npupoansie Ouononumepsl. CoctaB u ctpoeHue 6enkos. [lepBuyHas, BTOpu4Hast, TpETHUHAS
Y YETBEPTUYHAS CTPYKTYpbI Oenka. XMMHUYECKHE CBOMCTBAa OEIKOB: THAPOIIN3, IEHATYpaIs, TOPEHHUE.
buonornueckue Gpynknuu 6enkoB. [IpeBpaiienns 0€IKOB MUK B OpTraHU3ME.

WnenTudukanys OpraHndeckux coeluHeHUW. ['eHeTmueckas CBSI3b MEXAY KJIacCaMH OPraHUYECKHUX
coequHeHN. TUIbl XUMUYECKUX PEAKIIUI B OpPraHMYeCKOM XUMHH.

JemoncTpanuu. 8. OxkuciaeHue 3TaHoja B anbaeruia. 9. KauecTBeHHblE peakllMM Ha MHOTOaTOMHBIE
crupThl. 10. PactBopuMocCTh eHoIa B BOJIe TIPH OOBIYHOW TEMITEpaType 1 MPH HArPEBAHUH.

11. Tomyuenune ¢enonsta nHatpus. 12. OcaxnaeHue QeHona U3 pacTBopa (eHonsTa HATpUs MOJ
nerictBueM yriekucioro raza. 13. KadectBenHwle peakiuu Ha (eHon. 14. Peakmus «cepeOpsHOTO
3epkanay. 15. Oxucnenue rimoko3sl ruapokcunom meau (II). 16. KauectBeHnas peakuusi Ha Kpaxmal.
17. Peakmust anunuHa ¢ OpomHo# Boso#. 18. Koyekius aMuHOKHCIIOT.

19. lokazarenbcTBO HaMM4Ms (PYHKIMOHAJIBHBIX TPYI B pacTBopax amuHOKHcHoT. 20. PacTBopenue u
ocaxknenue 0enkoB. 21. [[BeTHbIe peakiuu OenKoB. 22. ['opeHre NTHYbEro nepa v MEepCTIHOW HUTH.
JlabopaTopusbie onbIThl. 4. CBoiicTBa 3THiOBOro cnupra. 5. CpoiictBa rimuepuHa. 6. CpoiicTBa
YKCycHOM KucaoThl. 7. CBoMicTBa O€H30MHON KUCTOTHL. 8. ['maponu3 acniupuHa. 9. CBOWCTBA TITIOKO3BI.
10. LIBeTHBIE peakuy OEIIKOB.

KonTtposbHasi padora Ne 2. «Kuciaopoa- u a3orcoaep:xaniue opraHndyecKie BelecTsay.

2.1.4. BbicOKOMOJIEKYJISIPHbIE BellleCTBA

[lonstue o momumepax. MakpomoseKkya, CTPYKTYypHOE 3BEHO, CTENEHb MOJUMEpHU3AIi, MOHOMED.
I'omononumepsl U cononumepsl. IlonnMepusanuss M TMONMKOHJAEHCAIMS KakK METOJbl IOJIy4EHHUS
nosiuMepoB. CoBpeMeHHbIE TTOJTUMEPHbIE MaTepHAIIbI.

[Tnactmacchl (MOJMATUIICH, TTOJIMIIPOIHIICH, TTOJIMCTHPO, TOTUBUHIWIXJIOPU], TONMUITHICHTEpedTaar).
Bonokna mpuponaHble, MCKyCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO) M CHHTETHYECKHE (KampoH,
HAWJIOH, JaBCaH, CHAHAEKC, Jaiikpa). Onactomepbl. Kaydyk NpHUpOIHBI M CHHTETHYECKHH.
Bynkanuzanus kayuyka. Pesuna u 200HUT.

JemoncTpanumn. 23. Komiekiuu miacTMacc, 3J1acTOMEpPOB,

BOJIOKOH. 24. ['opeHue uemyinonaa.

JlabopaTopHble onbIThI. 11. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCJIOT U ILEJI0UYe

11 kaacce

2.2. TeopeTu4eckne OCHOBbI XUMHMHU

2.2.1. BemecTBO

Crpoenue BemiecTBa. BakHelue MOHATHS XMMHH: aTOM, MOJIEKYJIA, OTHOCUTENIbHAsI aTOMHasl Macca,
OTHOCUTEJIbHAs MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIleCTBa, MOJIIpHAas macca BelecTsa. [IpocTeie u
CJIOKHBIE BemiecTBa. Merauisl 1 HeMeTaiibl. Heopranmueckue n opranndeckue Bemectsa. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHHS.

CoBpemeHHass Mojenb cTpoeHus artoma. fAnpo aroma. I[Iporonsl. Heltponbsl. M3otombl. AToMHas
opoutanb. s-, p-, d-, f-opourtanmu. CrTpoeHHE ODIEKTPOHHBIX O00O0JIOUEK aToMa. OJIEKTPOHHAs
KoH(urypamus atoma. OCHOBHOE U BO30YXJIECHHbIE COCTOSIHUS aToMOB. Knaccudukanus XuMHUYecKuX
3NIEMEHTOB (S-, P-, O-amementsbl). OCOOEHHOCTH CTPOCHHS SHEPreTHUECKMX YypOBHEH atomoB d-
aneMeHToB.Ilepuoanueckas cucrema xumuueckux anemeHTtoB J[. M. Menpeneesa. Ilepuognueckuit
3akoH [[. . Menneneesa. ®usnueckuii cmeica [lepuoanueckoro 3akona /1. 1. Menneneesa. [Ipuunnbl
U 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB OJEMEHTOB M HX COCIUWHEHUU (BBICIIUX OKCHUIOB U



TUJIPOKCUIOB) MO nepuoaaM U rpynnam Ilepuoanueckoil cuctembl (Ha MpUMEpPE JIEMEHTOB MallbIX
MEePHUOOB U TJIABHBIX MOATPYII). DJIEKTPOHHAS IPUPOIa XUMHUUECKOH CBSI3U. DJIEKTPOOTPULIATENIbHOCTD.
Tunbel XUMUYECKOU CBs3M (KOBAJICHTHAs, HOHHAs, MeTayuindeckas). KoBaneHTHas CBs3b (HEMOJSpHAS U
nossipHasi). OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHM3Mbl OOpa30BaHWs KOBAJICHTHOW CBSI3U.
HoHHas cBsI3b U MeXaHU3M ee oOpazoBaHMsi. Meramnnueckas cBs3b. Kpucrammmueckue u amopgHbie
BELIECTBA. THUIBbl KPUCTAIIMYECKUX PEIIETOK (aToMHas, MOJIEKYJSpHas, WOHHAs, MeTa/Tn4yecKas).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PELISTKH.
Bomoponnas cBs3b. [Ippanabsl MHOTO0Opa3us BEIIECTB.
PactBopel. PacTBOpUMOCTH TBEpABIX BELIECTB, KXUIAKOCTEM M Ta30B B Boje. Haceluenssie,
HEHACBILIEHHbIE U TepechIieHHble pacTBOphl. [loHaTHE 0 KpucTamioruapaTax. CrnocoObl BeIpaKEHUS
KOHIIEHTpALlUU pacTBOpOB. MaccoBas 07151 paCTBOPEHHOI'O BEILIECTBA.
Hucnepcusie cuctembl. Komtougasie pactBopbl. McTuHHBIE pacTBOphl. B3Becu (cycmeH3uw u
AMYJIbCUH). 30JI4, TEIIH.
Oddexr Tunnans. Koarymsuus. Cunepesuc. [Ipumepsl KOUIOUIHBIX CHCTEM B MIOBCETHEBHOW KU3HH.
DneKkTpoauThYecKas Tuccoranus. JneKTpoiauThl. MoHbl (KaTHOHBI M aHUOHBI). CTENeHb TUCCOIHALINY.
CunbHble U cladble AIIEKTPOIUTHI, 0COOCHHOCTh MX Aucconuanuu. OnpeneiaeHre BaKHEHIINX KIacCcoB
HEOPraHUYeCKNX COEAUHEHUM (OKCHUIOB, KHUCIOT, OCHOBaHMM H coJied) B CBETe TEOpUU
ANEKTPONIUTHYECKOM  nucconmanuu. Juccommanust Boxabl. KucnotHocTs  cpenbl  (KUCIIOTHas,
HeWTpajabHas M LIeJoYHas cpena). Bopopoaueli nokazatens. pH  pactBopa Kak moOKas3aTelb
KHCJIOTHOCTH cpefibl. UHIuKaTophl (YHUBEpPCATbHBIH, TAKMYC, METUIIOPAHK U (DeHOIPTATCHH).
2.2.2. XuMHn4ecKue peakiumn
YpaBHEHUS] XUMUYECKUX PEAKIIUA U pacueThl 110 HUM. PacyeT MosipHOIT Macchl BelecTBa. Beruncienus
[0 XUMHYECKUM ypaBHEHHSIM KOJIMYECTBA, 00bEMa, MAcChl BEIIECTBA M0 KOJIUYECTBY, 00bEMy, Macce
peareHTOB WX MPOIYKTOB PEAKIIHUH.
XumMuueckue peakuuu. I'omoreHHsle U rereporeHHble peakuu. CKOpoCTh peakluy, €€ 3aBUCUMOCTb OT
pa3nuyuHbIX (DAaKTOPOB: MPHUPOJBI PEarupyIOIIMX BEIIECTB, KOHLEHTPALIMU PEarupyroluX BEHIeCTB,
TeMIIepaTypbl, IUIOMIAJM PEAKIMOHHON MOBEPXHOCTH, Hanuuus Karanuzatopa. Karamus. Pounb
KaTaJIn3aTOPOB B IMIPUPOJE U MPOMBIILIEHHOM IIPOU3BOJICTBE.
OOpatumocTh peaknuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHE TOJ NIEHCTBHEM pPa3IHMYHBIX
(akTOpoB (KOHILIEHTpAIMsI pEareHTOB WK NPOAYKTOB PEAKIMH, JaBJICHHUE, TeMIIepaTypa)
JUISL CO3/1aHMS ONITUMAJIBHBIX YCIIOBUY IIPOTEKaHUs XUMHUYeCcKuX npoueccos. [Ipunmun Jle [latense.
Peaknun B pacTBOpax 3JEKTPOJUTOB. Peakimm HMOHHOTO OOMeHa. YCJIOBHS TPOTEKAHHS PEaKIUil
nonHoro oomena. KauectBennsie peakiuu. [Tonarue 06 aHaIMTHUECKOM XUMHUU.
I'maponus conet. ['maponn3 Mo KaTHOHY, MO aHWOHY, MO KAaTHOHY M IO aHMOHY. Peakius cpembl
BOJIHBIX PACTBOPOB COJIEH.
OOpatuMblii U1 HEOOPATHMBIA THUAPOIU3 COJCH. 3HaueHWE THAPOIHN3a B OHWOJIOTHYCCKUX OOMEHHBIX
Iporeccax.
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peakny. [Iponeccel OKUCIeHNs U BOCCTaHOBIEHUS. OKUCIUTEND U
BOCCTAHOBUTENb. THUIHUYHBIE OKUCIUTENIM UM BOCCTAHOBUTENU. [allbBaHWYECKHWE DSJIEMEHTHI U
AKKyMyJIITOpbl. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMM B OPUPOAE, MPOU3BOJICTBEHHBIX
IpoLeccax M JKU3HEIEATENbHOCTH OPraHM3MOB. OJIEKTPOJIM3 PacTBOPOB U paciuiaBoB. IIpumeHneHue
3JIEKTPOJIN3a B MPOMBIIIJIEHHOCTH.
Jemonctpamuu. 25(1)1. Paznuunsie dopmbl [lepuonuueckoii cuctemsr JI. M. Menpeneea. 26(2).
[Tonyuenue u nepexpuctammuzanus noauaa ceunmna (I1) («3omorort 1oxap»). 27(3). Dddext Tunmans.
28(4). DJIEKTPONPOBOJIHOCTh ~ PACTBOPOB  3IEKTPONUTOB.  29(5). 3aBUCUMOCTb  CTETICHU
ANEKTPOIIUTUUECKON JTUCCOLUAIIMN YKCYCHOM KHCIIOTHI OT pa30aBiieHuUs! pacTBOPA.
30(6). Ompenenenue KUCIOTHOCTU CPEJIBI ¢ MOMOIIIBIO YHUBEpcanbHOro nHauKatopa. 31(7). Ilpumepsr
peaKkuuii HOHHOTO
oOMeHa, UIyIUX ¢ 00pa30BaHUEM OCaJIKa, T'a3a WIH BOJBI.
32(8). I'moponuz coneid. 33(9). MenHO-IIMHKOBBINA TambBaHWYeCcKui 31eMeHT. 34(10). 3aBUCUMOCTH
CKOPOCTH peakLUy OT IPHUPOJbI BEIIECTB HA MPUMEPE B3aUMOJIEHCTBUS PACTBOPOB PA3IMUHBIX KUCIOT
OJIMHAKOBOM KOHIIEHTPALMU C OJAMHAKOBBIMU KyCOYKaMU (TpaHyIaMH) IIUHKA U OJIMHAKOBBIX KyCOUYKOB
pa3HbIX METAIOB (MarHus, IIMHKA, jKele3a) ¢ pacTBOpOM coiisiHOM kucioTel. 35(11). 3aBucuMOCTb
CKOpPOCTH pEaKkUuu OT KOHLEHTPAllUU pEarupyrolx BEIIECTB W TEMIEepaTypbl Ha MpUMeEpe
B3aMMOJICHCTBUSL PAacCTBOPOB CEPHOM KHUCJIOTBI C pacTBOpaMH THOCYIb(haTa HATpUS PA3NUYHON
KOHLEHTPALUU U TEMIIEPATYPHI.



36(12). 3aBHCHMMOCTh CKOPOCTH PEaKIMU OT KaTajlu3aropa Ha MNpUMEpPE pa3IOKeHHs MEPOKCHIA
BOJOpPOJa C TOMOUIbIO HEOPraHMYECKHUX KaTalu3aTOpOB M MPUPOIHBIX OOBEKTOB, COJAEPKAIINX
KaTasazsy.

JladopaTopHublie onbIThl. 12(1). BomopomHblit mokasarerns.

13(2). Ilpusnaku mpoTekaHusi XuMUYecKuX peakiuil. 14(3). YcioBusi mpoTeKaHUsl peakiuii HOHHOTO
obmena. 15(4). KauectBennsie peakiuu. 16(5). OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIE

peakimu. 17(6). Ckopocts xumudeckoi peakiuu. 18(7). Xumuueckoe paBHOBECHE.

Kountpoasnas padora Ne 3(1). «BemecTtBo. XumMmuieckune peakium».

2.3. Heopranuveckasi Xumust

Knaccudukanmst Heopraaudeckux BemecTB. [IpocTeie BemecTBa — HeMeTauibl. PU3nYecKre CBOMCTBA
HEMETAJUIOB. AJIJIOTpONUsl. XMMUYECKHE CBOMCTBA HEMETAJUIOB HA MpUMepe TrajioreHoB. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA BOJIOPOJA, KUCIOPOJa, Tajlor€HOB, cepbl, a3oTa, (ocdopa, yriaeposa,
KpemHHs. B3aumopelicTBue ¢ MeTalylaMu, BOJOPOJOM U JAPYIMMH HeMmeTaiamu. Hemeramnsl kak
TUMHWYHBIE OKUCIUTENN. CBOMCTBA HEMETAINIOB KAK BOCCTAHOBUTENEH.

IIpoctele BemectBa — Metayunbl. Ilonoxenue meraioB B Ilepuonnueckon cucreme. dusnueckue
cBoiictBa MertaiuioB. OOmme cBoiictBa MerawioB. CruiaBpl. XWMHYECKHE CBOWCTBA METAJLIOB.
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOWCTBA METAJIOB TJABHBIX M MOOOYHBIX MOATpymm (Menb,
xKene3o). B3amMozeiicTBue MeTayuioB ¢ HEMETa/UlaMH, BOJOM, KHCJIOTaMH W pacTBOpaMHu COJIeH.
DNeKTpOXUMHYECKUI psn HanpspkeHuil metamioB H. A. bekeroBa (psi CTaHZapTHBIX 3JEKTPOIHBIX
noteHuuanon). Okpacka miaMeHu COeUHEHUSIMH METaJlIOB.

Koppo3uss MeTamnoB Kak OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIM mpouecc. Buabl kopposun. CrocoOb!
3aIUTHl METAJIJIOB OT KOPPO3HH.

Meramisl B npupone. Ilomydenne wmeramioB. Meramnyprus. YepHas M LBETHas METaJLIyprus.
[Ipon3BoaCTBO UyryHa, aTIOMUHUS.

Hemounctpanuun. 37(13). BzaumopeiictBre OpoMHO# Bonbl ¢ noauaoM kanus. 38(14). Bzaumoneiictpue
amroMuHus ¢ nogom. 39(15). BzaumopeicTBue Meau ¢ KOHIICHTPUPOBAHHON a30THOM KHUCIOTOM.

40(16). AmomoTepmusi.

JladopaTopubie onbIThl. 19(8). O3nakomieHue co cBolictBamMu HemeTamwioB. 20(9). BwiTecHenwme
rajioreHoB u3 pactBopoB ux cojei. 21(10). O3HakomieHHE CO CBOMCTBAMU METAJJIOB U CILJIABOB.
22(11). Okpacka mIaMeHH COJISIMU METaJIIOB.

2.4. XuMHUA ¥ KU3Hb

HayuHble npuHIUIBI OpraHu3alii XUMHUYECKOTro Mpou3BoCcTBa. [Ipon3BOICTBO CEpHOM KUCIOTHI.
Xumus u sHepretuka. Ilpupoanbie UCTOUHMKM yriieBoaoponoB. HedTs, ee cocrtaB m mepepaboTka.
[Teperonka u kpexkunr HedTu. Heprenpoaykrer. [TonsiTie 0 muponuse u pudopMuHTE.

OxTanoBoe uyncio 6en3uHa. OxpaHa OKpyKarolei cpesbl mpu

He(renepepabOTKe W TpaHCHOPTUPOBKE HedTEnpoayKToB. [IpupoaHbIii U MOMYTHBIH HEPTSIHON Trasbl,
HX COCTaB U UCIOJb30BaHUEe. ToImMBO, ero BUAbl. TBepAble BHUBI TOIIMBA: JPEBECHHA, JAPEBECHBIMU,
OypbIii 1 KAMEHHBIN YToJib, TOp(]. AJbTEepHATHBHBIC NUCTOYHUKHU YHEPTHUU.

Xumus 1 310poBbe. Xumus nuiiy. Pannonansaoe muranue. [uimesbie 1006aBKu.

JlekapctBennnie cpenctBa. [lonsatue o ¢apmaneBTuueckoil xumuu W (papmakosoruu. JlekapcTsa:
MIPOTUBOBOCIIANTUTENBHBIE (CyNb()haHUIaMUIHbIEC PENapaThl, AHTUOMOTHKH ), AHATTBT € TUKH
HEHapKOTWYeCKue (aCIUpUH, aHaJbIMH, MapaneTamMoi) M HapKOTUYECKHE, BSDKYIIME CpEJCTBa,
crepounnbie. ['opmonbl. DepMeHTHI, BUTAMUHBI, MUHEpaNbHBIC BOJIBL [IpoOiieMbl, CBSI3aHHBIE C
MIPUMEHEHHUEM JIEKApCTBEHHBIX MpenapaToB. BpeaHbie NpuBbIUKY U (PAKTOPHI, pa3pylIAOLIUE 310pOBbE
(kypeHue, ynorpeOeHue aaKoros, HApKOMaHUs).

Kocmernueckue u mapdromepusie cpeactsa. bertoBas xumus. Mororye 1 4ucTAIme cpeacTra. MbLio.
Crupanbnbie nopouiku. OtdenuBarenu. CpencrBa auyHON rurneHsl. CpeacTBa 60pbObl ¢ OBITOBBHIMH
HACEKOMBIMHU: pemesieHThl, WHceKTuuuAbl. [IpaBuna Oe3omacHOW pabOThl C €AKUMH, TOPIOUYUMU H
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHUHU.

Xumus B ctpoutenbcTie. ['uric. MU3BecTs. [lemeHT. beToH.

[TonGop onTUMAaTBHBIX CTPOUTEITHHBIX MATEPHAIIOB B TIPAKTUYECKOM IEATETHHOCTH YEIOBEKa.

XUMHSIT B CEIIBCKOM XO3SIMCTBE. MUHEpallbHbIE W OpraHudeckue ynoopenms. CpencTBa 3aliuThl
pacTeHui.

Heopranuueckue matepuansl. CTekio U kepamuka. [IMrMeHThl 1 Kpacku.

XuMusg U 9KoJorusi. XMMHUYECKOe 3arpsi3HEHUE OKpYyXKarollel cpeabpl U ero mociuenactBus. OxpaHa
rHIpOCcQepsl, TOYBBI, aTMOC(EPHI, PIIOPHI U PayHBI OT XUMUYECKOTO 3arpsi3HEHUS. «3eTeHasD» XUMHUSL.



Metoapl Hay4HOTO TO3HaHUs. Mcrounnku xumudeckoil wuHpopmaruu. [lomck wuHbOpMamum 1m0
Ha3BaHMSIM, HUACHTU(DUKATOpaM, CTPYKTypHbIM Qopmynam. HaGmioneHue, omucaHue, H3MepeHHeE,
runoresa. I[louck 3akoHoMepHocTel. HayuHbiil sxcriepuMenT. MoaenupoBanie XUMUYECKUX IIPOLIECCOB
U SIBJICHUW, XUMUYECKUN aHAJIN3 U CUHTE3 KaK METOJIbl HAYYHOT'O TO3HAHUS.

demoncTpanun. 41(17). Monens «KUIAILIETO CIOS.

JladopaTopublie onbIThL. 23(12). O3HakomieHue ¢ HedThIO 1 HedTenpoaykTamu. 24(13). 3HaKOMCTBO
C MUHEPAJIbHBIMH yI00PEHUSMHU U N3yUYEHUE UX CBOMCTB.

Koutpoabnas paGora Ne 4(2). «Heopranmmueckas xumus. HaydHple OCHOBBI XHUMHYECKOTO
IIPOU3BOJICTBA»

2.5. Tunbl pac4yeTHbIX 327124

1. Haxoxaenue MoneKyIsipHOi popMyJibl ra3000pa3HOro yriaeBoI0poa Mo €ro MIOTHOCTH U MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB.

2. Haxoxaenune MoJieKysipHOM (opMyIibl Ta3000pa3HOTO yTIIEBOJOPOAA 1O MTPOTyKTaM CTOPAHMS.

3. HaxoxneHue MOJEKyJISpHOW (HOpMYIIbl OPTaHUYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH M MAacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WIIH IO MPOJTYKTaM CTOPAHUS.

4. PacueTbl MaccoOBOM 10M (MAacChl) XMMHUYECKOTO COEIMHEHUS B CMECH.

5. Pacuetsl mMacchl (00beMa, KOJIMYECTBA BEIIECTBA) MCXOIHBIX BEUIECTB WM MPOAYKTOB PEAKIHUU 1O
U3BECTHOM Macce (00beMy, KOJIMYECTBY BEIIECTBA) PEArCHTOB MU MPOAYKTOB PEAKITHH.

6. PacueTbl 00bEMHBIX OTHOIIICHHUH Ta30B MPU XUMUYECKUX PEAKITUAX.

7. Pacdersl Maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CITU OJHO U3 BEIIECTB JJaHO B
BHJIE paCTBOpPA C ONMPEICICHHON MacCOBOM JT0JIEH PaCTBOPEHHOIO BEIIECTBA.

2.6. TeMbI NPaKTHYECKUX PadOT

1. ITpaktruaeckas padora Ne 1 (10 kmacc). Paco3naBanue miactmacce.

2. Ilpaktuueckas padora Ne 2 (10 kiacc). Pacio3naBaHue BOJIOKOH.

3. IIpaktuyeckas padora Ne 1 (11 kmacc). Pemenne skcrepuMeHTaIbHBIX 3a7a4 10 TEME « XUMHUECKUE
peaKum.

4. Tlpaktaeckas padora Ne 2 (11 kmacc). [TomydyeHne MmeaHOTO Kymopoca

TemaTH4ecKoe NJIAHUPOBAHME, B TOM YHcJIe ¢ y4eTOM padoyeii MPorpaMMbl BOCIIHTAHHUS € YKa3aHUEM

KOJIN4YEeCTBA 4aC0B, 0OTBOJMMbIX HA OCBOCHHC KaKa0il TeMbI

Kiacc 10
Paznen Koun- TEMBI Koun- OCHOBHBIC  BUJIBI OCHOBHbIE
BO BO JIeITeIbHOCTH HaTIpaBJICHUS
4acoB 4acoB oOyuarommxcs (Ha BOCIHMTATEIIbHOM
YpoBHE JIeSITeIbBHOCTH
YHHUBEPCATBHBIX
Y9eOHBIX
JIEHCTBUH)
BBenenue 1 ITosiBieHne u 1 PackpsIBaTh Ha 1-8
pasButTHe npuMepax poib
OpraHUyYecKOM XAMUU
XVMHU KaK HayKH. B (hopMUpPOBAHUHT
Ipenmer u COBpPEMEHHOU
3HAYCHHUE HAYYHOH KapTHHBI
OpTraHUYeCcKOi MHupa " B
xuMuu. Mecto U MIPaKTUYECKOU
3HAYEHHE JIeITeIbHOCTH
OpraHu4eCcKon YEJI0BEKA.
XHMHH B CHCTEME JemoHCcTpHpOBaTH
€CTEeCTBCHHBIX Ha puMepax
HayK. B3aMMOCBSI3b
MEXJy XUMHUEH U
JIPYTUMHU
€CTECTBEHHBIMHU
HayKaMH.




OCHOBHBIE TIOHSITHS
OpraHNYeCcKON XUMUHU

1.IIpeamer
OpraHu4ecKon
xumuu. llpuuunst
MHOT000pa3us
OpPraHUYECKHUX
BEIIECTB.

2.CtpyKTypHas
TeopUs
OpraHuYeCcKHUX
COEJTMHEHUIN

3. U3omepust

4, OCHOBHBIE
KJIacChl
OPraHMYECKUX
COCIUHCHUM

Pa3znnuats
MIPEAMETHI
H3Yy4YEHUs
OpraHu4ecKon u
HEOpraHu4ecKOi
XUMUH.
CpaBHUBaThH
OpraHWYecKHe |
HEOpPTaHUICCKUE
COCITMHCHHUS.
OOBACHATH
TIPUYHHEI
MHOTOOOpa3ust |
0COOEHHOCTH
CTpOCHHS
OpPraHUYECKUX
BemiecTB. Ha3biBath
N3y4YeHHBIE
TIOJI0KEHHS
CTPYKTYPHOH
TEOpUH
OpPTaHUYECKHUX
BEIIIECTB.
[IpencraBnsaTe
BKJIaJ A. M.
Byrneposa B
pa3BUTHE XUMUH.
OnepupoBatb
MOHATUSAMHU
«H30Mepy,
«H30MEpHSD).
OrnuceiBaTh
MIPOCTPAaHCTBEHHYIO
CTPYKTYPY
H3y9aeMBIX
BemiecTB. OTpaxartb
COCTaB W CTPOEHHE
opra HUYECKUX
COEJIMHEHUN c
TIOMOUIBIO
CTPYKTYPHBIX
hopmyn
OnepupoBatb
MOHATUSIMHU
«(QYHKIIHOHATBHAS
TPYIIIay,
«TOMOJIOT»,
«TOMOJIOTHYECKas
Pa3HOCTHY.
Knaccugpumnmposats
ITPOU3BOAHBIC
YIIEBOJOPOAOB IO
(hYHKIIMOHATEHBIM
TPYIIIaM.

156,8

YrneBoaopoabl

8u

1.IIpenensHbIC
YIJIEBOIOPOAbI

2.DTUnEeHOBBIE
YIJIEBOIOPOABI

3. AnkanueHsl Hu
KayuyK

4.ALleTUIIEHOBBIE
YTIIEBOAOPOIBI

5.Apomaruueckue
YIJIEBOJIOPOBI

6.Pemrenne  3amau
1o TEME
«YTIIEBOIOPOJTBD)

Ha3zwiBaTh
YTICBOOOPOABI 10
TPUBUAIBHON u
MEXAYHapOJHOU
HOMEHKJIaType.
Paznmuyars moHsTHS
«U30MEP» U
«TOMOJIOTY.
3anuceIBaTh
thopmyitsl
HM30MEpOB U
TOMOIIOTOB YB |
Ha3bIBaTh HX.
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7.0000mmaroree
[IOBTOPEHUE o
TeMe
«YTIJIeBOJIOPOJIbI

8.KonTponbHas
pabora Ne 1.
«YT1eBOIOPOABIY

O06001mare 3HaHUSA
U aeJiaTb BBIBOABI O
3aKOHOMEPHOCTSIX
H3MEHEHU N
CBOICTB B
TOMOJIOTHYECKOM
psay
YTIEBOJOPOIOB.
MonenupoBaTh
CTpOCHUE
H3y9aeMBIX
BEIIECTB. Nmets
MpeICTaBICHHE O
BaXKHEHIIINX
XUMHUYCCKUX
CBOMCTBax VB.
XapakTepu3oBaTh
MPOMBINIICHHBIC H
nabopaTopHbIe
CIIOCOOBI

MOy YCHHUS
ConocTaBIIsTh
XHUMHUYECKHE
CBOMCTBaA C
obnacTsIMu
MIPUMEHEHHSI.
IIpornosupoBaTh
CBOWCTBAa  H3yuae
MbBIX BCHIIECCTB Ha
OCHOBAHHHU T€ OPHH
XHAMHYECKOTO
CTPOCHUS
OpPraHUYECKHUX
BEIIECTB.
Ha6nronars u
OIIMCBHIBATH
XHUMHUYECKHE
peaxImm C
MTOMOIIIEI0  POIHOTO
sS3bIKa W SI3BIKa
xumun. Cobmaronars
MpaBWwiIa  TEXHUKH
0€e30I1aCHOCTH

3.
Kucnopoaconepxaiue
u a30TconeprKaIne
OpraHuYecKre
COCUHCHUS

17

1.CoupTsL

2. XWMHYECKre
CBOMCTBA u
MOJTyYeHHE
CIIUPTOB

3.MuoroatomMHbIe
CIHUPTHI

4.Denon

5.ANBaEruabl u
KETOHBI

6.KapOoHOBEIE
KHCIIOTBI

7. XUMHUYECKHe
CBOICTBa 51
MIpUMEHECHHE
KapOOHOBBIX
KHCJIOT

8.Ci10KHBIE
a(hupsI

9. Kupnt

10.YriaeBoabl.
I'mroko3a

11.Caxapo3za

12 .TTommcaxapuasl

HasbiBath crnmpThl
10 MEKIYHapOJHOU
HOMEHKJIaType.
Knaccugummposars
CHHPTHI o
aTOMHOCTH.
Hmets
MPEICTABICHUE O
Ba)KHEHIITHUX
XUMHUYECKUX
CBOIiCTBaxX
OJIHOATOMHBIX
CIIUPTOB.
XapakTepru3oBaTh
MPOMBINIJICHHBIE |
nmabopaTopHEIE
CIIOCOOBI
MOJIyYCHHS
CITUPTOB.
HccaenoBats
CBOIiCTBa
OHOATOMHEIX
CITUPTOB.
[IpoBoauTh
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13. AMuHBI

14. AMMHOKHUCIIOTBI

15.benku

16.I'eneTnueckas
CBSI3b MEXTY
KJIaccaMu
OpPTaHUYECKHUX
COEJIMHEHUN

N A

17.KonTponbHas
pabora  Ne 2.
«Kwucnopoa- u
a30TcoJIeprKale
OpTaHUYECKUC
BEIIICCTBAY

KayeCTBEHHBIE
peakuuu Ha
MHOI'OQTOMHBIC
CIIUPTBHI. HNwmets
MpeACTaBICHUE O
BaKHEHUIIINX
XUMHYECKUX
cBOiicTBax (eHoma.
[IpoBoauTh
KauyeCTBEHHBIC
peakuu Ha (eHoI.
Ha3sbiBath
aTbICTUABI u
KETOHBI 10
MEKTyHapOIHOM
HOMEHKJIaType.
3anuceiBaTh
(hopmyitsl
HM30MEpOB u
TOMOJIOTOB
ANBJICTUIOB u
KETOHOB, HAa3HIBaTh
uX.
XapakTepu3oBaTh
MPOMBIIIJICHHBIE |
nmabopaTopHEIE
CcrocoOBI
MOJIyYEHHUSI
aAJIbJACTU 0B u
KETOHOB

Ha3sbiBath
KapOOHOBEIC
KHUCIIOTHI o
MEXAYHapOJHOU
HOMEHKJIAType.
O600maTy 3HaHHA
M JIeJIaTh BBIBOJABI O
3aKOHOMEPHOCTSX
W3MEHEHU!
CBOMCTB B
FOMOJIOTHYECKOM
psany KapOOHOBBIX
KHCJIOT.
XapakTepu3oBaTh
obmactu
TIPUMEHEHHUS KHUPOB
u ux
OHOIOTUYECKYIO
pOJIb.
XapaxkTepu3oBatb
0COOEHHOCTH
CBOICTB YIJIEBOJOB
Ha  OCHOBE  WHX
CTpOEHHUSI.
XapakTepu3oBaTh
CBOWCTBA TITFOKO3BI
KaKk BeIIecTBa C
JIBOHCTBEHHON
dyHKIIEH
(ampgernmoctivpTa).
Uccnenosath
CBOMCTBA IJIIOKO3BI.
[IpoBoauTh
Ka4C€CTBCHHBIC
peakuuu Ha
TITFOK03Y,001aCTH
MPUMCHCHHUS
YIJI€BOJOB




XapaxTepu3oBatb
0COOEHHOCTH
CBONCTB
MOJIMCaxapuioB Ha
OCHOBE ux
CTPOCHHSI.
IIpoBonuTh
Ka4eCTBCHHBIC
peakiuu Ha
KpaxMai.
XapakTepu3oBaTh
(hyHKIIMH, OONMACTH
NpUMEHEHHS
AMHWHOKHCIIOT U HUX
OHMOJIOTHYECKYIO
poIBb. Nmets
NpE/ACTaBICHUE O
CTPOCHHHU "
Ba)KHEHTIINX
XUMHYECKUX
CBOHCTBax OEJKOB.
[IpoBoauTh
Ka4eCTBCHHbIC
peaxkuu Ha OEJKH.
XapakTepu3oBaTh
byHKIMK, obnacTH
NpUMEHEHHS
OenkoB M HX
OHOJIOTHYECKYTO
pons. HabOmronath
JIEMOHCTpUpYyEMbIE
U CaMOCTOSITEIBHO
IPOBOANMBIE
ombIThl. Habmonare
u OIUCHIBATh
XHUMHYECKUEC
peakuuu

4.
BbicokomoiiekyJisipHbie
BelllecTBa

4q

1.ITonumepsl

2.IlonmumepHbIE
MaTepUabI

3.ITpakTtudeckas
pabora  Ne
«Pacno3naBanue
IUIACTMAcC)

1.

4 IlpakTrueckas
pabortaNe2.
«Pacno3HaBanue
BOJIOKOH»




11 knacc

Krnacc

Pasnen

TEMBI

OCHOBHBIE BHIBI
eSITEIbHOCTH
00yJaromuxcs
(ma YpOBHE
YHHUBEPCATbHBIX
yueOHBIX
JieiicTBHIN)

OCHOBHBIE
HaIpaBJICHUS
BOCIUTATENIbH
on
NIESITEILHOCTH

1. BemmecTBO

ATOMBI,MOJIEKYJIBI,BEIIECT
Ba.

CrtpoeHue aToMa

XuMuueckas CBsI3b

ArperaTHble  COCTOSIHHS
BEIIIECTBA

I

Ilepronnueckuii 3aKOH
JI.1.MeHnneneeBa

[

PacTBophI

DNEKTPOIUTHYECKAS
JMCCOLMALIUS

KucnotHocTts Cpebl.
Wunukatopsl. JI.o.Nel(Th)

Ha3zriBaTh u
OOBSACHSTH
MPUYHHBI
MHOT000pa3us
BEIIICCTB.
00600marh
MOHSTHSL «aTOM»,
«MOIIEKYTIa»,
«BEIIECTBOY»
OrnurceIBaTh
ANIEKTPOHHOE
CTPOCHHUE aToMa ¢
ITOMOIIIBIO
3JIEKTPOHHOU
KoHpuUTypanuu.
CpaBHUBATDH
3JIEKTPOHHOE
CTPOCHHE aTOMOB
MaJTbIX u
00IBIITIX
MEPUOIOB
0O60061aTs
MOHSATHS
«KOBaJICHTHAs
HETOJIsIpHAs
CBSI3bY,
«KOBaJICHTHAsI
MOJISIPHASL CBSI3bY,
«WOHHAS CBS3bY,
«BOJIOPOJTHAS
CBSI3bY,
«MeTaJuTnYecKast
CBSI3bY.
Konkperusuposa
Th MOHSITHE
«XHMHUYECKast
CBSI3bY.
Knaccudummpona
Th THIIBI
XUMHUYECKON
CBSI3U "
0OBSICHATD ux
MEXaHU3MBI.
[Ipencka3biBaTh
TUI XUMHUYECKOU
CBSI3H, 3Has
bopmymy WA
¢dusnveckre
CBOMCTBA
BemecTBaO000111
aTh TTOHSTHS
«HOHHAs
KpHCTAJUINYECKasI




permeTkay,
«aroMHas
KpUCTaJTU4YecKas
peuieTkay,
«MOJICKYJIIpHAs
KpHUCTaJTn4yecKas
peuieTkay,
«MeTaJTIecKas
KpUCTAJTHIeCKast
permreTKay
Xapakrepu3oBaTb
[lepuonuyeckyro
cucTeMy
XUMHNYECCKUX
JJIEMEHTOB .
N .Menneneesa
Kak rpaguyeckoe
0TOOpaXKeHHE
IIepnoguueckoro
3aKOHA.
OnuceiBaTh u
XapaKTepru30BaTh
CTPYKTYpPY
TaOJTHIIBI
«Ilepuonnyeckas
cucrema
XAMHAYECKUX
anementoB J[. U.
MenneneeBay.
CpaBHUBATDH
3JIEKTPOHHOE
CTPOEHUE aTOMOB
3JIEMEHTOB
MaJTbIX u
OOJIBIIHNX
MEepUOJIOB.
Xapakrepu3oBaTb
pOIB  BEIMKOTO
PYCCKOTO XUMHKA
. .
Menneneena B
pa3BUTHH HAyKH.
OOBACHATH
3aKOHOMEPHOCTH
HU3MEHEHHUS
CBOMCTB
3JIEMEHTOB,
MIPOCTBHIX
BEIIECTB,
BEICIITUX OKCHIOB
U TUAPOKCHIOB B
rpymmax u
meproax
ITepuoauyeckoit
CHUCTEMBI
Onpenensith
MTOHSATHUS
«IIEKTPOITUTHIY,
«HEDIEKTPOITUTHI
»
dopmMmynupoBaTh
OCHOBHBIE
MTOJIOKEHHS
TEOpUH
ANEKTPOIUTHIECK
O JTMCCOLMAIINH.
3anuchIBaTh
YpaBHEHHS




AJIEKTPOTUTHIECK
OM JuccoIUaIu
Jlenate  BBIBOJIBI
o pe3ylbraTamMm

MMPOBCACHHBIX
XUMHUYECCKUX
OIIBITOB.
Co0OironaTe
npaBujia TCXHUKHU
06e30macHOCTH
2. VYpaBHEHHs] XUMHUYECKHUX O6006maTs 5-7
XumMuuyeckune peakuuii W pacuéThl IO TIOHATHA
«MOJISIpHAas
peakiun HUM Macca,
Peaknyu moHHOro obMeHa «KONMYECTBO
J1.0.Ne2 3(Th) BEIIECTBAY,
['uaponus coneit «MOTIAPHBIH
KauecTBennsie  peakiuu %ZT;Z%HHTB raza».
J1.0.Ne4(TB) DacueTal o
OKUCIUTEIBHO- XUMIUECKIM
BOCCTAaHOBHUTEJIbHEIE YPaBHEHUSAM.
peaxiuu J1.0.Ne5(TB) HcnonbzoBath
DIIEKTPOJIN3 PACTBOPOB H ITOPHIMEL  TIPH
JICKTP p p peleHn  3amad.
pacIIaBOB AJIEKTPOIUTOB XapaKTepH3oBaTh
[Ipaktuyeckast paboraNel ycloBus
Pemenue MpPOTEKAHUS
9KCIIEPUMEHTAILHBIX peaximn B
pacTBopax
3anaqd 110 QJICKTPOJIMTOB OO
TeMe:" XUMHUUECKHE KOHIIA.
peakiuu'"(Th) [penckasbiBaTh
OO6o006mieHre 3HAHUNA 110 PCAKIMIO  CPE/IBI
temam: "BerecTo" u BOJHBIX .
"Xumnueckue peakuuu' IéaCTBOp op CONeH:
00JIF01aTh
HpaBI/UIa TCXHUKU
6e30macHocT
3HaTh
KAa4CCTBCHHLBIC
peakuuu Ha
HOHBI.
Hab6monats
CaMOCTOATCIIBHO
MIPOBOANMBIC
onbIThl.  JlenaTh
BBIBOJbI 10
pe3ynbTraraMm
HpOBeI[CHHLIX
XUMHUYCCKUX
OIIBITOB.
Cobmronats
HpaBI/IHa TCXHUKU
0e30ImacHOCTH
CocTaBisITh
YpaBHEHUS
OKHCJIIUTCIIBHO-
BOCCTAHOBUTCIIbBH
KonTponbnas padora Ne 1 bIX  peakuun ¢
IIOMOIIIBIO
1o METOo1a
TeMme: «BemectBo. XumMuue IEKTPOHHOTO
CKHC pCaKIMn OanaHca.
3. IMpocteie  BemecTBa - Knaccugpuuuposa 1-8
Heoprannueck HeMeTaITbL. DU3nYecKue b
asg XUMHUSA CBOICTBA. AJUIOTPOTHUS HEOpranmiceKue




[IpocTele  BemectBa -
MeTalbl. Pu3ndeckue

CBOMCTBaA
MeTauioB.CIiaBbl
JL.o.Ne8(Th)

XUMHYECKHE CBOMCTBa
meTasioB JI.o.Ne 9(Th)
MeTtannsl B

npupoze.llonydenune
MeTau10B.MeTajuty prust

[IpakTuueckass pabotaNe2
«Tomyuenue MEJIHOIO
kynopoca» (Th)

O06o00maroree
MOBTOPEHHE IO  TeMe:
"Heoprannueckast xumus"

BEIIECTBA.
O060061mars
3HAHUA U [OCJIaTh
BbIBO/IbI (6]
3aKOHOMEPHOCTS
X H3MEHEHHI
CBOICTB
HEMETAIIJIOB B
meproIax u
rpymmax
Ilepuoauueckoit
CHCTEMBI.
IIpornosupoBathb
CBOMCTBaA
HCI/I3y‘-IeHHBIX
3JICMCHTOB MU HX
COCIMHCHUM Ha
OCHOBE 3HAHHH O
IIepuoguueckom
3aKOHE.
XapakTepu3oBarthb
HaXOXKJICHHE B
TIpHUpoE,
CBOMCTBA,
OHMOJIOTHYECKYIO
poims M o0macTH
MIPUMEHEHHS
HEMETAJIJIOB.
Uccnenosath
CBOMCTBa
H3Y9aeMBIX
BEIIECTB.
Cobmonars
MpaBHIa TEXHUKH
0e30IacHOCTH
CocTaBlISTh
o0oO1arore
CXEMBI.
OcymiecTBIATh
MTO3HABATENBHYIO
pebaexcuto B
OTHOIIEHUH
COOCTBEHHBIX
JTOCTHXKCHMI B
rpoiiecce
peneHus
Y4IeOHBIX

4 Hayunble
OCHOBBI
XHMHY€ECKOTo
MPOU3BOJCTBA

CkopocTb XUMUYECKHUX
peakiuit JI.o.Ne 10(TB)

XUMHYECKOE pPaBHOBECHE
u ero cmeuieHue JI.o.Ne
11(Th)

Hayunsie HPUHIUIIBL
OpraHu3aluu
XUMHUYECKOTO
IIPOU3BOJICTBA.

Hedts.Ilpuponusii raz u
sHepreruka JI.o.Ne 12(Th)

O6o0maroree
IIOBTOPEHHE M0 TEMeE
"HayuHble OCHOBBI
XUMHYECKOTO

XapaxkTepu3oBaTh
CKOPOCTh
XUMHYECKON
peakiuu.
OOBICHITH
YCIIOBHS,
BIIMSIFOLIME HA
CKOPOCTB
XAMHYECKUX
peaKuui.
OnpenensiTs
TOHSITHS
«KaTaaus3y,
«KaTaIN3aTop».
Onpenensith
MTOHSATHS
«paBHOBECHE» U
«XHMHYECKOE
paBHOBeECHEY.
OOBICHITH
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pou3BoACTBa"

KontponbHast pabora Ne2
o  TeMme: «HayuHnble
OCHOBBI XUMHUYECKOTO
IIPOM3BOJICTBA.
Heopranuueckas Xumusi»

YCIIOBHS,
BJIMSIFOLIME HA
ITOJI0KEHHE
XUMHYECKOTO
paBHOBeCHS.
[Ipencka3biBaTh
HaTIpaBJICHUE
CMEILEHUS
XUMHAYECKOTO
paBHOBECHSI
XapaxkTepu3oBab
obuue
MPUHIUTIBI H
JKOJIOTHYECKHUE
poOIIEMBI
XUMHAYECKOTO
MIPOU3BOJICTRA.
ITonnmats
XUMHYECKHUE
CII0COOBI

MOy YEHHSI
SHEPTHH.
OcymiecTBIATh
M03HABATEIbHYIO
peduiekcuio B
OTHOILIEHHHI
COOCTBEHHBIX
JIOCTHKECHHM B
mporiecce
pelreHust
Y4eOHBIX u
[M03HABATEILHBIX
3a1a4

5 Xwumusa
JKM3HH
ooIIecTBE

B
H

XUMHS MHUIIH.
JlekapcTBEeHHBIE CpeICTBA

KocmeTrnueckue u
naphroMEpHBIE CPEICTBA

XUMHS B CEIIbCKOM
xo3sricTBe JI.0.Ne 13(Th)

XUMHS B CTPOUTEIILCTBE

XUMUS ¥ YKOJIOTHS

Xapakrepu3oBaTb
OUOJIOTUYECKYIO
pOTb  pa3ITHMYHBIX
MTUTATEIbHBIX
BEIIECTB.
OcBauBaTh
HOPMBI
9KOJIOTUYECKOTO
n  06e30macHoro
oOpameHns c
JIEKapCTBEHHBIMH
IperapaTamu.
Xapakrepu3oBaTb
pa3u4YHbIe
WHTPEIUCHTEI,
BXOJSIINE B
cocTaB
BaKHEHIINX
MIPOAYKTOB
MTUTAHWUS,
UCTIONB3YS
nHpOpMaLKIO O
cocTaBe
MIPOAYKTA,
pa3MeneHHyo Ha
ATHKETKE.
[Iponarananposa
Tb 310pOBBII
obpaz KU3HH.
Ilonumars ponb
Ba)KHENIINX
I'pyni
JIEKapCTBEHHBIX
CPEJICTB.
Paccyxnatp 0




Bpele aJKOTroJIs,
KypeHus, o
HEIOIMYCTHMOCTHU
HAPKOTHYCCKUX
CpE/CTB
[Iporuo3upoBartb
MOCJIEICTBUS
HapyLIeHUI
TIpaBLIT
Oe3omacHO
paboTsI co
CpencTBaMH
OBITOBOM XUMHUH
Paznuuath
OCHOBHBIE
MHUHEPAIbHBIC
(a3oTHBIE,
KaJIMiHbIE,
¢dochopHbIe)
ynoOpeHust
Hcnonb3oBaTh
MTOJTyYeHHBIE
3HAHMS npu
MIPUMEHEHUN
Pa3IMYHbBIX
BEIIIECTB B OBITY.
XapaxkTepu3oBaTh
o0mye NpUHIA -
bl «3eJICHOM»
XUMUH.
Paccyxnate 0
pHucke
3arps3HECHUSL
OKpY’Karolei
cpensl npu
HCITIOJIb30BAHUH
MHOTHX
TPaIUIIHOHHBIX
TEXHOJIOTUM

344

COI''TACOBAHO COI''TACOBAHO
[IpoTokon 3acenanus 3amectuTenb aAupexropa no YBP
METOJIMYECKOTO 0ObETUHEHUS 0O.B. UBko
yuuTese Ouoaoruu, XuMum,
dusukn MAOY COII Nel0 _08.2022rona
uMeHHu OpaTheB MIrHaToBBIX
or _ .08.2022 roga Nel
__bopmoroa O.B.

HNOJNUCH pykoBoauresss MO ®.1.0.
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