MyHHIMNAIBHOE aBTOHOMHOE 00111e00pa3oBaTelIbHOE YUpEkKICHUE cpeiHas odmeodpa3oBaTenbhas mkona Ne 19

[IpunoxeHue K OCHOBHOH 00pa30oBaTe/IbHOI MporpaMMe ypoBHS cpeanero obuero odpasoBaHus

VTBepiIeHa NPHKA30M
kropa MAOY-COIII Ne 19

PABOYAS ITIPOTPAMMA
yueOHoro npeamera «XHMHA»
ypoBHs cpejiHero obuero obpa3oBanus
CPOK peanu3aiuu 2 roja
(yrnyOnénHublil ypoBEHB)

ExarepunOypr
2021- 2022 yuebuslit rox

PaccmoTpena u corsacoBaHa
Ha 3acenanuu HMC

MAOY COII Ne 19
[Tporokon Ne 10127.08.2021r



Pa6ouasi nporpamma no npeamerty «Xumusi» (Yriay0iaeHHblii ypoBensb) Ha ypoBeHb COQO cocTaBiieHa HA OCHOBe CJIeIYIOIIMX HOPMAaTHBHBIX
AOKYMEHTOB:

1. ®enepanbhblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepauun»;

2. ®eaepanbHbI TOCYJaPCTBEHHBIN 00pa30BaTeNbHBIM CTAHAAPT CPEIHEro 00IIero oopa3oBaHus, YTBEPKIECHHBIM MpukazoM MunoOpHayku Poccun
ot 17 masa 2012r. Ne413, nocranosnenuem IlpaButensctBa Poccuiickoit ®enepanuun ot 3 uroHsa 2013 1. ¢ U3BMEHEHUSAMH, BHECEHHBIMH IIPUKA30M
Muno6pnayku (B pen. [IpukazoB Muno6pHayku PO ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, o1 29.06.2017 N 613);

3. IlpumepHast OCHOBHAas 00pa3oBaTenbHasi MPOrpaMMa CpeaHEro oo1ero oopasoBanusi, oo0peHa pemeHueM (heaeparbHOro yueOHO-METOINIECKOTO
o0BbeIuHEHNUs 110 001IeMy 00pa30BaHHUIO

4. OOIT COO MAQOY COII Ne 19;

5. YueOnsiii utan MAOY COIII Ne 19;

6. YctaB MAOY COLII Ne 19;

7. Tlonoxenue o paboueil mporpamme yueOHoro mpeamera, kypca no ®I'OC HauanbHOro 0O0IIEr0, OCHOBHOTO 00IIEro 00pa30BaHUS U CPEAHETO
obmiero oopazoBanus MAOY COILL Ne 19.

IIporpamma paccuntana Ha 201 yac npu 3 yacax B 10-11 kiaccax B HexeJIIo.

Yriay0aeHHblil ypoBeHb

IIpenmer 10 xknacc 11 knacc

Xumus 102 gyacos 99 yac




1.Il1anupyeMble peAMeTHbIE Pe3VabTAThl _0CBOEHHS YI€0HOIr0 MpeaMeTa « XUMHsy. YTIJIy0JeHHbIH VPOBEHD.

Wzyuenue npenmMera «XUMHUsD Ha YIIyOJIeHHOM YPOBHE B CpEAHE 1IKoe JaéT BOZMOXKHOCTh JOCTHYb CIEIYIOIINX
JIMYHOCTHBIX Pe3yJIbTaTOB:

1) poccuiickyro Ipa)IaHCKYI0 HJIEHTUYHOCTb, IATPUOTU3M, YBaXKEHHE K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PonuHoil, ropaoctu 3a
CBOI Kpaii, cBoro Poguny, mporuioe u HacTosIee MHOTOHAIIMOHAILHOTO Hapoa Poccnu, yBaskeHUe rocyJapCTBEHHBIX CUMBOJIOB (rep0, duiar, THMH);
2) rpaXJaHCKYI0 TMO3UIHUI0 KaK aKTUBHOTO M OTBETCTBEHHOTO 4JIE€HAa POCCHMCKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHUTYLIMOHHBIC IMpaBa U
00s3aHHOCTH, YB@)KAIOIIETO 3aKOH U MPABOMOPSAOK, OOJaNaolIero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAaHHO MPUHHUMAIOIIETO
TPAAUIIUOHHBIC HATUOHAJIBHBIC 1 O6IIIC‘I€JIOB€'~I€CKI/IC TYMaHHUCTHUYCCKUC U JEMOKPATHYCCKUEC LICHHOCTH,

3) TOTOBHOCTH K CitykeHnto OTeuecTBy, €ro 3auuTe;

4) chopMHpOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH W OOMICCTBCHHOW NMPAKTHKH, OCHOBAaHHOTO Ha
JMaNore KyJnbTyp, a TaKkKe pa3iIndHbIX (OpM OOIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOET0 MECTAa B MOJUKYIBTYPHOM MUDE;

5) copMUPOBAHHOCTH OCHOB CAaMOPAa3BHUTHS M CaMOBOCIIMTAHUS B COOTBETCTBUU C OOIIEYEITIOBCUYCCKHMH IIEHHOCTSIMH W HJCAIaMU TPaKIaHCKOTO
00I11ecTBa; TOTOBHOCTh U CIOCOOHOCTH K CAMOCTOSITENTLHOM, TBOPUYECKOW U OTBETCTBEHHOU 1€ATEIHHOCTH;

6) ToJIEpaHTHOE CO3HAHWE U TIOBEACHHUE B MOJUKYJILTYPHOM MHPE, TOTOBHOCTh U CITIOCOOHOCTH BECTH JUAJIOT C JIPYTUMHU JIFOJIBMH, TIOCTUTATh B HEM
B3aMMOIIOHUMAaHMUSI, HAXOAUTh OOIIKE IeJIM U COTPYAHUYATH IS UX JOCTUKECHHUS;

7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHUKAMHM, JI€TbMHU MIIQJIIEr0 BO3pacTa, B3pOCIBIMU B 00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJE3HOW, ydueOHO-
HCCIIEeIOBATENLCKOM, MPOSKTHOM U APYTUX BHUIAX IEATEIHHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U TTOBEJICHNE HA OCHOBE YCBOEHHS 00IIEUETIOBEUECKUX [ICHHOCTEH;

9) roToBHOCTh M CIOCOOHOCTh K 0OOpa30BaHUIO, B TOM YHCIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHHWH BCEH JKM3HHU; CO3HATENBHOE OTHOIIEHHE K
HENpephIBHOMY 00pa30BaHHUIO KaK yCIOBUIO YCHEIIHON Mpo¢eCCHOHATbHON U OOIIECTBEHHOM 1€ TENbHOCTH;

10) acTeTndeckoe OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHUIA;

11) mpuHATHE ¥ peaM3aIrIoO IIEHHOCTEH 3I0pOBOr0 M 0€30MacHOro 00pas3a KU3HHU, MOTPEOHOCTH B (PU3UIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHIIX
CHIOPTUBHO-03/IOPOBUTEIHHON JEATEIILHOCTHIO, HETIPUATHE BPEAHBIX MMPUBBIUEK: KYPEHHUS, YIIOTPEOICHHS allKOT0JIsl, HAPKOTHUKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MUYECKOMY U TICHXOJIOTMYECKOMY 3JJ0POBBIO, KaKk COOCTBEHHOMY, TaK M JPYTHUX
TOJIeH, yMEHHE OKa3bIBaTh NIEPBYIO TOMOIIIb;



13) oco3HnaHHBIN BBIOOp Oyaymiel mpodeccud M BO3MOXKHOCTEH peann3alid COOCTBEHHBIX YKU3HEHHBIX IIJIAHOB; OTHOIICHHE K MPOdeCcCHOHATHHOM
ACATCIIbHOCTHU KaK BO3MOXHOCTH Y4aCTHA B pCIICHHUU JIMYHBIX, OGH.[GCTBGHHBIX, ToCyadapCTBCHHBIX, 06H_[CHaLII/IOHaJIBHBIX HpO6JIeM;

14) chopMHUpOBaHHOCTH IKOJIOTMYECKOTO MBIIUICHUS, TIOHUMAHUS BIMSHUS COLUAIBHO- SKOHOMHYECKUX IPOIECCOB HA COCTOSHUE MPUPOJHOW U
COLIMATILHOU CPEeJIbl; MPUOOPETEHUE OTBITa KOJIOT0-HAMIPABICHHOM IeSATEIHbHOCTH;

15) oTBeTCTBEHHOE OTHOIICHUE K CO3JJAHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHSTHUS IICHHOCTEH CEMEIHOMN JKU3HHU.

JInuHoCTHBIE pe3yNbTaThl B c(hepe OTHOMIEHNUH 00yJaromuxcs K cede, K CBOeMY 3/I0pPOBbIO, K IIO3HAHHIO CEO:

- OpHeHTaIMs 00YUJaAIONIUXCSI HA JOCTHYKCHHUE JTMYHOTO CYACThS, PEATU3AINIO TTO3UTUBHBIX KU3HEHHBIX MEPCIIEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTB U CITOCOOHOCTh K TUYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTh CTaBUTh 1M M CTPOUTH )KM3HEHHBIC TUIAHBL;

- TOTOBHOCTh U CITIOCOOHOCTh 00ECTICUNTh ce0€ U CBOMM OJIM3KUM JOCTOWHYIO KH3HB B IIPOIECCE CAMOCTOSATEIHHON, TBOPYECKOW U OTBETCTBEHHOM
JIeSITEILHOCTH;

- TOTOBHOCTH U CITIOCOOHOCTH 00yYaIONINXCS K OTCTAMBAHUIO JINYHOT'O JJOCTOMHCTBA, COOCTBEHHOTO MHEHHSI, TOTOBHOCTh M CITOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO MO3ZUIIMIO 110 OTHOIIEHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSM MPOIIOTO M HACTOSIIIEr0 HA OCHOBE OCO3HAHUS U
OCMBICJIEHUS HCTOPUH, TYXOBHBIX LIEHHOCTEW U IOCTUKEHUI HAIIEH CTPAHBbI;

- TOTOBHOCTb U CIIOCOOHOCTH 00yYaIOUINXCA K CaMOPa3BUTHIO M CAMOBOCITUTAHHUIO B COOTBETCTBUHU C OOIICUEIOBEYECKUMU IICHHOCTSIMU U UJIeaIaMU
IPa)XTaHCKOT0 00IIECTBa, MOTPEOHOCTh B (PU3MUECKOM CAMOCOBEPIIICHCTBOBAHHUH, 3aHATUSAX CIIOPTUBHO-030POBHTEIHLHON JACSITEILHOCTHIO;

- MPUHATHE U pean3alus [EHHOCTeH 3I0pPOBOr0 U 0€30IMacHOr0 00pasa KM3HU, OEPEKHOE, OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIIICHHUE K
COOCTBEHHOMY (PU3UYECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO;

- HEeTIPUSATHE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIOTPEOIECHUS aJIKOr0JIsl, HAPKOTHKOB.

JlnaHOCTHBIE pe3ybTaThl B cepe OTHOIIeHUI oOydaromuxcs K Poccun kak k Poaune (OteuecTBy):

- poccuicKast HICHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHICKON MJICHTHYHOCTH B TTOJIUKYJIBTYPHOM COITMYME, YYBCTBO MMPUYACTHOCTH K
UCTOPUKO-KYIBTYPHOU OOIIHOCTH POCCUHCKOTO Hapoa u cyarbe Poccuu, maTpruoTusM, TOTOBHOCTE K CIyXeHHI0 OTeuecTBy, €ro 3alluTe;

- YBOKEHUE K CBOEMY HapOJ1y, YyBCTBO OTBETCTBEHHOCTH Tiepea PouHolM, ropiocTu 3a cBoM Kpaii, cBoo Poauny, rpoiioe u HacTosIee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe K TOCy1apCTBEHHBIM CUMBOIaM (Tepo, (iar, TUMH);

- popMupOBaHUE YBAXKEHUS K PYCCKOMY SI3BIKY KaK TOCYyIapCTBEHHOMY s13bIKY Poccuiickoit deneparuu, SBIsSIOMIEMYCsi OCHOBOM POCCHUICKON
UJCHTUYHOCTHU U TJIaBHBIM (DAKTOPOM HAI[MOHAILHOTO CaMOOIIPEICTICHHS;

- BOCIIUTaHUE YBAKEHUSI K KYJIbTYpe, I3bIKaM, TPATUIUSAM U 00bIYasiM HApOI0B, TpoxkuBaromux B Poccuiickoit deneparumn.

JlnaHocTHBIE pe3yNnbTaThl B c(hepe OTHOMEHUH 00YJaIOMUXCs K 3aKOHY, TOCYIAapPCTBY M K TPAXKIAHCKOMY OOIIIECTBY:

- TPKIAHCTBEHHOCTb, TPAXKIAHCKAs TIO3UIIHS AKTHBHOTO U OTBETCTBEHHOTO YJIeHA POCCUHCKOTO 00IIeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIHOHHBIE
npaBa 1 00s13aHHOCTH, YBaXKAIOLIET0 3aKOH U MPABOMNOPSA0K, OCO3HAHHO MPUHUMAIOIIETO TPAJAULIMOHHbIE HAIIMOHATIbHBIE U 00IIeYeIOBEYECKIEe
T'YMaHUCTHYECKHE U JeMOKPATUUYECKHE IIEHHOCTH, TOTOBOTO K YYaCTUIO B OOIIIECTBEHHOM KU3HU;



- IPU3HAHNE HEOTUYXKTaEMOCTH OCHOBHBIX TPaB M CBOOOI YeJI0BEKa, KOTOPBIC PUHAIIIEKAT KAKIOMY OT POXKICHUS, TOTOBHOCTh K OCYIIIECTBICHUIO
COOCTBEHHBIX TpaB U cBOOOI O€3 HApYIICHHUS MTPaB ¥ CBOOO] IPYTUX JIUI], TOTOBHOCTh OTCTaMBATh COOCTBEHHBIC ITPaBa M CBOOOIbI YEIIOBEKA U
rpakJJaHIHA COTJIACHO OOIIENPU3HAHHBIM IPUHIIMIIAM H HOpMaM MEXTyHapOIHOTO IpaBa u B cooTBeTcTBUU ¢ KoHcTuTynmeit Poccuiickoit
®eneparyn, IpaBoBasi U NOIUTUYECKAS TPAMOTHOCTb;

- MUPOBO33PCHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOHN MPAKTHKH, OCHOBAaHHOE Ha IUAJIOTE KYJIBTYP, a TAKXKE
pa3nuyHbBIX (HOPM OOIECTBEHHOTO CO3HAHMS, OCO3HAHKUE CBOETO MECTa B IMOJIMKYJIBTYPHOM MHpE;

- HHTEPUOPH3AIIHS [IEHHOCTEH JIEMOKPATUH U COMAIBHOM COJMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PET'YJIMPOBAHUIO OTHOIICHHUN B TPYIIIE MU
COLIMAJIHOW OpraHU3aluu;

- TOTOBHOCTh 00YYAIOMIUXCSl K KOHCTPYKTUBHOMY YYaCTHIO B IPUHSATHH PEIICHHIA, 3aTPArUBaIONINX UX IPaBa U HHTEPECHI, B TOM YHCJIC B PA3IMIHBIX
(opmax 0OIIECTBEHHOI CaMOOPraHU3aLMHU, CAMOYIIPABJICHUS, OOIIECTBEHHO 3HAYUMON 1A TEIbHOCTH;

- IPUBEP>KEHHOCTh MJICSM MHTEPHAIIMOHAIN3MA, JIPYKObI, pABEHCTBA, B3aUMOIIOMOIIIH HAPOJIOB; BOCIUTAHUE YBAXXUTEIHHOTO OTHOIICHUS K
HAI[MOHAJILHOMY JIOCTOMHCTBY JIOJICH, HX YyBCTBaM, PEITUTHO3HBIM YOCIKICHUSIM;

- TOTOBHOCTh O0YYaIOIIUXCSI IPOTHBOCTOSATH MICOJIOTHH SKCTPEMHU3Ma, HAIMOHAIN3MA, KCEHO(OOUH; KOPPYIIIUHU; TUCKPUMUHAIIMH IO COIUATBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAI[HOHATHHBIM MTPU3HAKAM U IPYTUM HETATUBHBIM COIIMAILHBIM SIBJICHUSIM.

JlmaHOCTHBIE pe3yNnbTaThl B chepe OTHOIICHUH 00YyUaIONIMXCS ¢ OKPY>KAIOLIMMH JTFOIbMU:

- HPaBCTBEHHOE CO3HAHUE U MOBEJICHUE Ha OCHOBE YCBOCHHUS OOIIEUENIOBEYECKUX [ICHHOCTEH, TOJIEPAHTHOTO CO3HAHMS M TTOBEICHUS B
IMOJIMKYJIBTYPHOM MHPEC, TOTOBHOCTH U CIOCOOHOCTH BECTHU Auajior ¢ ApyruMu JroAbMH, 1OCTUT'aTb B HEM B3aUMOIIOHUMAHUA, HAXOANUTH O6HII/I€ neian
U COTPYAHUYATH JUIS UX JTOCTHIKCHUS;

- IPUHATUE TYMAaHUCTUYECKUX IEHHOCTEH, 0CO3HAHHOE, YBAKUTEILHOE U TOOPOXKETaTeIbHOE OTHOIIEHUE K IPYTOMY YeJIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHUIO;

- CIIOCOOHOCTE K CONICPECIKUBAHUIO U q)OpMI/IpOBaHI/IC IMIO3UTUBHOI'O OTHOIICHUWSA K JIIOJAIM, B TOM YHUCJIC K JIMIaM C OrpaHUYCHHBIMU BO3MOKHOCTSIMHU
3JI0pOBbsI U MHBAJIU/1aM; O€pe’HOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHUE K (PU3UYECKOMY M MCUXOJIOTHYECKOMY 3/I0POBbIO IPYTUX JIO/IEH,
YMCHHUEC OKa3bIBaTh MEPBYIO ITOMOIIb,

- (hopMupoBaHKE BBIPA)KEHHOW B IOBEJICHUN HPABCTBEHHOM MO3UIIMHU, B TOM YHCIIE CIOCOOHOCTH K CO3HATEIIbHOMY BBIOODPY 100pa, HpaBCTBEHHOTO
CO3HAHUA 1 MOBCACHUSA HA OCHOBC YCBOCHHA O6HI€‘I€HOB€‘I€CKI/IX HCHHOCTeﬁ N HPaBCTBCHHBIX YYBCTB (‘-ICCTI/I, aoJjra, CripaBCJIMBOCTHU, MUJIOCEPANA U
ApyKeno0us);

- pa3BUTHE KOMIIETEHIIHI COTPYAHUYECTBA CO CBEPCTHUKAMH, ETHMH MJIQJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOI, O0IIECTBEHHO TTOJIE3HOM,
y4eOHO-HCCIIEI0BATENbCKOM, MPOSKTHON U JPYTUX BUAX JEATEIbHOCTH.

JInuHOCTHBIE pe3yNabTaThl B c(hepe OTHOIIECHUH 00yUaIOIMXCs K OKPYKAIOIIEMY MHUPY, )KUBOI PUPOJE, XYI0KECTBEHHOM KyJIbType:
- MUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, 3HAUMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TE€XHUYECKOMY TBOPYECTBY,



BJIa/ICHHE JOCTOBEPHOI MH(OpMAIIHEl O MepeAOBbIX JOCTUKEHHUIX U OTKPHITUSIX MUPOBOM U OTE€UECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 YCTpOHCTBE MHpa 1 00IIECTBA;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSHKEHUH BCEH )KU3HU; CO3HATEIbHOE OTHOIICHHE K
HEMpPEephIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEIIHON MpodeCCHOHATbHON U O0IIECTBEHHOM 1eATEIbHOCTH;

- DKOJIOTUYECKasl KyJbTypa, OepekHOE OTHOIICHHS K POJHOM 3eMIIe, MPUPOIHBIM OoraTtcTBaM Poccnu 1 Mupa; MOHMMaHKE BIMSHUS COLUAIBHO-
SKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHON CPEibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOIHBIX PECYPCOB; YMEHHUS U HABBIKU
Pa3yMHOTO MPUPOJIOIIOIE30BAHMS, HETEPIIMMOE OTHOILIEHHE K JICHCTBUSAM, IPHHOCSIIUM BpPEI SKOJIOTUH; IPHOOPETEHUE OIBITA HKOJIOTOHATIPABICHHOM
NEeSATEIbHOCTH;

- 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YCTPOUCTBY COOCTBEHHOTO OBITA.

JImuHOCTHBIE pe3yNbTaThl B c(hepe OTHOIICHHH 00YyUJaIOMIMXCS K CEMbE M POAUTEISIM, B TOM YHCJIE TIOJrOTOBKA K CEMEUHOM KU3HH:
- OTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOT'O NPUHATHUS LIEHHOCTEN CEMEWHOM JKU3HH;
- TIOJIOKUTEIIbHBINM 00pa3 CEMbH, POJIUTENHCTBA (OTLIOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALIMS TPAJIULIMOHHBIX CEMENHBIX LICHHOCTEM.

JInaHOCTHBIC Pe3yIbTaThl B C)epe OTHOIICHUS 00YJAIOIINUXCS K TPYAY, B Chepe CONMMATbHO-IKOHOMHYSCKUX OTHOIICHUH:

- YBaXXeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,

- OCO3HAaHHBIN BBIOOP OyayIIel Mpoeccuu Kak MyTh U CIIOoco0 peanu3aluy COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB;

- TOTOBHOCTh 00YYaIOIIUXCS K TPYAOBOI MPodecCHOHANBHON ASSITENFHOCTH KaK K BO3SMOXKHOCTH YYaCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyIapCTBEHHBIX, 00IIEHAIIMOHATIBHBIX MTPOOIIEM;

- IOTPeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIIOJISIM TPYAQ, TPYAOBBIM JOCTHXEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE ¥ TBOPUECKOE OTHOIICHHE
K pa3HbIM BHJIaM TPYIOBOU JESATEIHLHOCTH;

- TOTOBHOCTh K CaMOOOCITYKHBaHHIO, BKJIIOYasi 00y4eHHE U BHIMOJIHEHHE JOMAITHUX 00s13aHHOCTEH.

JlnaHOCTHBIE pe3ynbTaThl B chepe HU3NUECKOro, MICUXOIOTHYECKOT0, COIIMATFHOTO U aKaJJleMUIEeCKOT0 0Jaronoay4yus 00yJaronnxcs:
- (puzmyeckoe, IMOLMOHATILHO-TICUXO0JIOTHYECKOE, COLIMAIbHOE OJ1aronoiyuyne o0yJaronmxcs B *)U3HU 00pa30oBaTeIbHON OpraHu3aluy, OLlyIIeHne
JIeThbMH 0€30MaCHOCTH U MCUXO0JOTHYEeCKOro koMpopTa, HHPOPMAITMOHHOIN 0€30MacHOCTH.



N3yuenune «XumMum» B CpeaHEN MKOJIE JaET BO3MOXKHOCTD JIOCTUYD CIIECIYIOLINX
MeTanpeIMeTHbIX pPe3yJbTATOB:

1) ymeHHMe caMOCTOSTENbHO ONPENEsITh eNIU JeSTeIbHOCTH U COCTABIIATD IUIAHBI IEATEIbHOCTH; CAMOCTOSITENIFHO OCYIIECTBIISATH, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JIEATEIHHOCTh; UCIIOIH30BATh BCE BOSMOXHBIC PECYPCHI IS TIOCTHIKEHUS TOCTABIICHHBIX TIeJICH ¥ pealn3alliy IJIaHOB e TeIbHOCTH,
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

2) yMeHHE MPOAYKTUBHO OOMIAThCS W B3aWMOJCHCTBOBATH B MPOIECCE COBMECTHOW JIEATEIHHOCTH, YYUTBHIBATH TO3UIIUU JPYTHUX YYaCTHHKOB
NEeATEIbHOCTH, Y(PPEKTUBHO pa3peniaTh KOHMIUKTHI;

3) BajicHHE HABBIKAMH TIO3HABATEIHHOM, YI€OHO-HCCIEIOBATEIBCKON M MPOSKTHOW NEATEIHbHOCTH, HABBIKAMH Pa3pelleHHs IPoOieM; CITIOCOOHOCTh U
TOTOBHOCTBH K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PELICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO Pa3INYHBbIX METO0B MTO3HAHMUS;

4) TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSTEIHbHOW HHPOPMAIIMOHHO-TIO3HABATEILHON JISATEIbHOCTH, BIaICHUE HABBIKAMHU TIOTYUYCHHS HEOOXOIUMOM
uH(OpMallUd W3 CJIOBapeil pa3HbIX THUIIOB, yYMEHHWE OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HWHGOpPMAIUU, KPUTUYECKH OLEHUBATH H
HUHTEPIPETUPOBATH HHPOPMAIIHIO, IOTYIAEMYIO U3 Pa3IMIHBIX UCTOYHUKOB;

5) yMeHuEe WHCHONb30BaTh CpelcTBa HHGOPMAIMOHHBIX W KOMMYHUKALMOHHBIX TexHonoruit (mamee- MKT) B peleHMHM KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTaHW3AI[MOHHBIX 3a7a4d ¢ COOJIOJICHUEM TPEOOBAHHI IPTOHOMHKH, TEXHUKHA O€30IaCHOCTH, THTHEHBI, PECYPCOCOCpEKCHHSI,
MIPABOBBIX U STUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacHOCTH;

6) yMEHHUE ONpeACIATh, Ha3HAYCHUE U ()YHKITUH Pa3TUYHBIX COIMALHBIX HHCTUTYTOB;

7) yMeHUue caMOCTOSTEIbHO OLIEHHWBATh M MPUHUMATH PELICHHS], ONPEACISIONUE CTPATETHIO MOBEACHUS, C YUETOM IPaKJAHCKUX W HPABCTBEHHBIX
IIEHHOCTEH;

8) BiageHHE S3BIKOBBIMU CPEACTBAMH - YMEHHE SICHO, JIOTMYHO W TOYHO HW3JIarath CBOIO TOYKY 3pPEHHUsS, HCIOJIh30BaTh aJE€KBATHBHIE S3BIKOBHIE
CpeACTBa;

9) BianeHNe HaBBIKAMU IMO3HABATEIHHOUW pedIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, UX PE3YIbTATOB U
OCHOBAHUH, TPaHMI] CBOETO 3HAHUS ¥ HE3HAHUS, HOBBIX TIO3HABATEIBHBIX 33/1a4 M CPEACTB UX JOCTHKCHUS.

MeTanpeaMeTHbIe pe3yJibTAThI [IPEICTABICHBI TPEMsI IPYyNIIaMH YHUBEPCAIBHBIX yueOHbIX neiictBuii (VY ).

1. PeryasiTuBHbIe YyHUBepcaJbHble YieOHbIe JelCTBUA
BbImycKkHUK Hay4uTCS:

- CAMOCTOATCIIbHO OMPCACIIATH LCIIN, 3a/1aBaTh IMaAPaAMCTPbl U KPUTCPUH, 110 KOTOPBIM MOKHO OIIPECACINUTD, UTO LECJIb JOCTUTHYTA,



- OOCHUBATh BO3MOKHBIC ITOCICACTBUA JOCTUKCHUSA MMOCTaBJICHHOM e B ACATCIbHOCTH, COOCTBEHHOM >KM3HH H JKH3HU OKpYyXKXaromux JHOI[CFI,
OCHOBBIBaAChH Ha COO6pa)KeHI/I${X OTUKH U MOpaJIn;

- CTaBUTh U (bOpM}’J'H/IpOBaTB COOCTBEHHEIE 3aJa44 B OGpﬁSOB&TBJ’IBHOﬁ ACATCIBHOCTH U JKU3HCHHBIX CUTYyallUuAX;

- OHCHUBATh PECYPChI, B TOM YUCJIC BPEM U APYIrU€ HEMATCPHUAIbHBIC PECYPCHI, H€O6XOI[I/IMBIC JJIs1 JOCTHUXKEHU A IIOCTaBJICHHOM JA(SAING

- BBI6I/IpaTB IIyTh JOCTHXKCHUSA LCIIU, IIIAHUPOBATh PECIICHUC ITOCTABJICHHBIX 3a4a4, OIITUMU3UPYSA MaTCPUAJIBHBIC 1 HEMATCPUAJIBHBIC 3aTPAThI;
- OpraHu30BbIBATb 3(1)(1)6KTHBHI>II>1 IIOUCK pECypCOB, HeO6XOI[I/IMBIX JJI1 JOCTHXKCHUA ITOCTaBJICHHON Ociu,

- COIIOCTaBJIATH HOJ'Iy‘IeHHHﬁ pe3yibTaT ACATCIBHOCTH C ITOCTaBJICHHOU 3apaHeC LCJIbIO.

2. [lo3naBaTe/IbHbIC YHHBeEPcAJIbHbIE YueOHbIe el CTBUSA
BellTyCKHHK HayduTcs:

- HCKATh U HAXOJUTh 000O0IIEHHBIC CITOCOOBI PEIICHUS 33/1a4, B TOM YHUCIIC, OCYIIECTBIISATh pa3BePHYTHIH HHPOPMAITMOHHBIHN ITOUCK U CTABUTH HA €r0
OCHOBE HOBbIE (y4eOHbIC U TO3HABATENILHBIC) 3a/1a4H;

- KPUTHUYECKHU OIICHUBATh U UHTEPIPETUPOBATH HH(MOPMAIIUIO C PA3HBIX MO3UITUH, paclio3HaBaTh U GUKCHUPOBATH MPOTHBOPEUUS B MH(OPMAITMOHHBIX
HCTOYHUKAX;

- UCTIONIb30BaTh PA3JIMUYHbIE MOJIETbHO-CXEMATUUECKUE CPEICTBA JUIsl TIPE/ICTABIICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIIICHUM, a TAaK)Ke MTPOTUBOPEUHH,
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HCTOYHHUKAX;

- HAXOJUTh M MPUBOJIUTH KPUTUUYECKHUE apTYMEHTHI B OTHOIIIEHUU JEUCTBUM U CYKJICHHUH IPYroro; CIIOKOWHO M pa3yMHO OTHOCUTHCS K KPUTUUECKUM
3aMe4YaHMsIM B OTHOIIIEHUU COOCTBEHHOTO CYKJEHUS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJIMTH 32 PAMKHU YU4€OHOTO MIPEJMETA U OCYIIECTBIIATH IIeJIEHANIPABIECHHBIN MOUCK BO3MOXHOCTEH /I ITUPOKOTO MEPEHOCa CPENICTB U CIIOCOOOB
JIENCTBUS,

- BBICTPAWBaTh MHAUBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAs OTPAHUUEHHUS CO CTOPOHBI IPYTUX YIYACTHUKOB M PECYPCHBIC
OTrpaHUYECHUS;

- MCHSTH U yJIePKUBATh Pa3HbIE TIO3UIIMN B TIO3HABATEIILHON JESTEIHHOCTH.



3. KoMmMyHuUKaTHBHbBIe YyHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBHSA
BbInmyckHUK Hay4uTCs:

- OCYIIECTBJIATH JICJIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMU (KaK BHYTPH 00pa30BaTEIbHON OpraHU3alli, Tak 1 3a €€
npeielaMu ), TOJ0UPaTh MAPTHEPOB IS JEIOBOM KOMMYHHKAITUU UCXOSI U3 COOOpaKeHU Pe3yIbTaTUBHOCTH B3aUMOICHCTBHS, & HE TIUIHBIX
CHMIIaTHI;

- IPU OCYIIECTBICHUH IPYMIIOBON paOOTHI OBITh KaK PYKOBOJUTENIECM, TaK U WICHOM KOMaH/Ibl B Pa3HBIX POJIAX (T€HEPATOp UACH, KPUTHK,
WCIIOJTHUTEIIb, BHICTYIAIOITUHN, IKCIIEPT | T.11.);

- KOOPJIMHUPOBATH U BBIMIOJHSITH Pa0OTY B YCIOBUSX PEATBHOTO, BAPTYAIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

- pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAaHUEM aJIEKBATHBIX (YCTHBIX U MHUCHbMEHHBIX ) SI3bIKOBBIX CPECTB;

- pacmio3HaBaTh KOH(DIMKTOTCHHBIC CUTYAIlMH U IPEIOTBPANIaTh KOH(DIUKTHI 10 UX aKTUBHOW (Das3bl, BRICTPAMBATh JICTIOBYIO U 00Pa30BATEILHYIO
KOMMYHHKAIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IIpenmeTrHble pe3yabTaThl:

"Xumus" (6a30BbIN YPOBEHB)

1) copMHUpPOBaHHOCTH MPEAICTaBIECHUI 0 MECTE XUMHH B COBPEMEHHOM Hay4HON KapTUHE MUPA; TOHUMaHKUE POJIM XUMUH B (POPMUPOBAHUU
Kpyrozopa u pyHKIIMOHAIBHON IrPaMOTHOCTH YEJIOBEKA JUIsl PEIICHHsI TPAKTHYECKUX 3a7ad;

2) B1aJileHHe OCHOBOIOJIAralOIMMU XUMUYECKUMU MOHATHSAMHU, TEOPUAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMHUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) Bi1afieHHe OCHOBHBIMHM METOAAMU HAY4YHOT'O ITO3HAHMSI, UCTIOIBb3YEMBbIMU B XUMHH: HAOIOCHNE, ONIMCAaHUE, U3MEPEHHUE, IKCIIEPUMEHT; YMEHUE
o0OpalaTeIBaTh, 00BACHATH PE3YyIbTAThl IPOBEACHHBIX OMBITOB U JIENATh BHIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTh METO/IbI IO3HAHUS [IPU
pELIEHNN IPAKTUYECKUX 3a/1a4;

4) chopMHUPOBAaHHOCTh YMEHUS JaBaTh KOJMYECTBEHHbIE OLIEHKU U MPOBOJIUTH PACUYETHI 10 XMMUUECKUM (DOPMYIJIaM U ypaBHEHUSIM;

5) BiafieHne MpaBUIIaMU TEXHUKH O€30MaCHOCTH MPH UCIIOJIb30BAHUU XUMHUYECKUX BEIIECTB;

6) chOopMUPOBAHHOCTH COOCTBEHHOMN MO3UIIMH 10 OTHOLLIEHUIO K XMMHUECKON HHPOpMAIIIH, [TOJIy4aeMOU U3 pa3HbIX HCTOUYHUKOB;

"Xumus" (yriry0/1eHHbIH YPOBEeHb) - TPeOOBaHMS K NPeAMETHBIM pe3yJIbTaTaM 0CBOEHHS YIJIy0JEeHHOr0 Kypca XHMHH J10J’KHbI BKJIIOYATH

Tpe0OBaHNsl K pe3yJIbTaTaM 0CBOCHHs1 0230BOr0 Kypca M I0NOJHUTEIbHO OTPAKATD:

1) chopMUPOBAHHOCTH CHCTEMBI 3HAHUH 00 OOIINX XUMUYECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX;
2) chopMUPOBAaHHOCTH YMEHHI MCCIIEIOBAThH CBOMCTBA HEOPTAHUUECKUX U OPTAaHUYECKUX BEIIECTB, OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIMH, TPOTHO3UPOBATH BO3MOKHOCTh X OCYIIIECTBIICHHUS;



3) Bi1azieHue yMEHUSMHU BbIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUII O COCTaBe, CTPOCHHUH BEILIECTBA U OCHOBHBIX XMMHUYECKHUX 3aKOHAX, IPOBEPSITH UX
AKCIIEPUMEHTATILHO, (POPMYIUPYS 1ETb UCCICIOBAHUS;

4) BnajieHre METOJJaMU CaMOCTOSITETILHOTO IJIAHUPOBAHUS U MPOBEACHUS XMMHUUECKHUX SKCIIEPUMEHTOB € COOJII0OIEHIEM MpaBuil 0e301macHoi padoThl C
BelIeCTBaMH U J1a00paTOPHBIM 000pyI0BaHHEM; C(HOPMUPOBAHHOCTh YMEHHI OTIMCAHUS, AHAIN3A U OIICHKHU IOCTOBEPHOCTH TMOJTYYCHHOTO PEe3yIbTaTa;
5) chopMUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBAThH C TIO3UIINI SKOJIOTHUECKO 0€30MacHOCTH MOCIEACTBHSI OBITOBOI U
MIPOM3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA, CBA3aHHOM C MmepepadOoTKON BEIIECTB.

B pesynbrate uzydenus yueoHoro npeamera "Xumus'" Ha ypoBHE CPeIHETO 00IIEero 00pa3oBaHuUs:

BbInyCKHUK HA yriIiy0JIEeHHOM YPOBHE HAYYHMTCSH:

packpbIBaTh Ha MPUMEpPaAx poJib XUMUU B (POPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MMpA U B IPAKTHUECKOHN J1€ATEIbHOCTH YEIOBEKa,
B3alMOCBA3b MEXKy XUMHUEH U IPYTUMH €CTECTBEHHBIMU HayKaMU;

WJUIFOCTPUPOBATh HAa IIPUMEpax CTAHOBJICHHE M HBOJIOLUIO OPraHUYECKOM XMMHHM KaK HAayKd HA PA3IMYHBIX HMCTOPHYECKHMX JTamnax ee
pa3BUTHS;

YCTaHABIMBAaTh IPUYMHHO-CIICICTBEHHBIE CBS3H MEXY CTPOCHHEM aTOMOB XMMHUYECKUX IEMEHTOB U NEPUOANYECKUM M3MEHEHUEM CBOWCTB
XUMHUYECKHX NIEMEHTOB M UX COCIMHEHUM B COOTBETCTBUM C IOJIOKEHUEM XUMHUYECKUX 3JIEMEHTOB B IIEPUOIUYECKON CUCTEME;
aHaJIN3UPOBaTh COCTAaB, CTPOEHUE M CBOMCTBA BELIECTB, IIPUMEHSS IOJIO)KEHHS OCHOBHBIX XMMHMYECKUX TEOPUN: XMUMHUYECKOTO CTPOEHUS
opraHuueckux coeauHeHuii A.M. bytiepoBa, cTpoeHus: aTOMa, XUMUYECKOU CBA3H, IEKTPOJIMTUYECKON JUCCOLUALMU KUCIOT U OCHOBAHUM;
YCTaHaBIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U MEXYy CBOMCTBAMM BEIIECTBA U €I0 COCTABOM U CTPOCHUEM;

IPUMEHSATH NPaBUJIa CUCTEMaTUYECKON MEXJyHAPOAHON HOMEHKIIATYPhI KaK CPeJICTBa pa3IMueHHs U UACHTU(HUKAIIMY BELIECTB MO UX COCTAaBY
U CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbI HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB KaK HOCHUTENEeH MHpOpMAIMU O CTPOECHUU
BEILIECTBA, €0 CBOMCTBAaX M IPUHAJUIEKHOCTH K OIIPENEICHHOMY KJIACCY COEAMHEHUM;

OOBSICHATH HPUPOAY M CIOCOOBI O0pa30BaHMUs XUMHYECKOM CBS3M: KOBAJEHTHOW (MOJSPHOW, HEMOJIIPHOM), MOHHOM, MeETauIn4ecKOH,
BOJOPOAHOU — C LIEJIbIO ONPEAEICHUSA XUMUYECKON aKTUBHOCTH BEILIECTB;

XapaKkTepu30BaTh (PU3MUECKHUE CBONCTBA HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB M YCTaHABJIMBAaTh 3aBUCHMOCTbh (PM3MYECKUX CBOMCTB
BEILIECTB OT THIA KPUCTAIUINYECKON PEIIETKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTU B M3MEHEHUU XUMUYECKHUX CBOMCTB IIPOCTBIX BELIECTB, BOAOPOAHBIX COCIMHEHHM, BBICIIUX OKCHUAOB U
TUAPOKCHUJIOB;

MIPUBOJUTH NTPUMEPHI XUMUUYECKUX PEAKLINN, PACKPBIBAIOIINX XapaKTEPHbIE XUMHUYECKUE CBOMCTBA HEOPTaHNYECKUX M OPTaHUYECKUX BEILECTB
M3YYEHHBIX KJIACCOB C LENbI0 UX WACHTU(HUKAIMU U 00bICHEHHS 007acTH TPUMEHEHUS;

ONpPEIEATh MEXAHU3M PEAKIIMHU B 3aBUCUMOCTH OT YCJIIOBUW IIPOBENCHUS PEAKLIUH U MMPOTHO3UPOBATH BO3MOKHOCTh ITPOTEKAHUSI XUMHUECKUX
peakIyil Ha OCHOBE TUIIa XMMUYECKOM CBSI3M M aKTUBHOCTU PEAreHTOB;
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YCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAMHEHHMH OT XapakTepa B3aMMHOIO BIUSHHUS aTOMOB B MOJIEKYJIax
C LI€JIbI0 POTHO3UPOBAHUS MPOJYKTOB pEaKIiHy;

YCTaHABJIMBATh 3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEAaKIMM U CMEIIEHUS XMMUYECKOTO PABHOBECHS OT PA3IUYHBIX (DAaKTOPOB C IIEIBIO
OIIpe/IeNICHUS ONITUMANIbHBIX YCIIOBUN IPOTEKAHUS XUMUYECKUX NTPOLIECCOB;

YCTaHaBJIMBAaTh TI'€HETHUYECKYIO CBSI3b MEXKIY KjaccaMd HEOPraHMYeCKMX W OpPraHUYeCKUX BELIECTB Ul OOOCHOBaHMS NMPUHLMIHAIBHON
BO3MO>XHOCTH TOJYYEHHS] HEOPraHUYECKUX U OPIraHUYECKUX COEAMHEHUI 3aJaHHOTO COCTaBa U CTPOCHUS;

oI0MpaTh peareHThl, YCIOBUSA U ONPENENATh HPOAYKTbl PEAKIMH, MMO3BOJSIONIMX PEaIn30BaTh Ja00paTOPHbIE M IPOMBIIUIEHHBIE CIIOCOObI
MOJTyYeHHs BXKHENIIIMX HEOPIraHUYECKUX U OPraHUYECKHUX BEILECTB;

OIIpEEIIATh XapaKTep CPelbl B PE3yIbTaTe THAPOIN3a HEOPraHUUECKUX U OPraHMUYECKUX BEUIECTB U IPUBOJUTH IPUMEPHI TUAPOJIN3A BEIIECTB
B IIOBCEHEBHOM KU3HU YEJIOBEKa, OMOJIOrMYeCKX OOMEHHBIX IpOoIeccax U MPOMBIIUIEHHOCTH;

IPUBOANUTE IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUH B NPUPOJE, MPOU3BOJICTBEHHBIX IPOLECCAX U KU3HEAEATEIbHOCTH
OpraHU3MOB;

00OCHOBBIBATh MPAKTHYECKOE UCTIOIH30BAHNE HEOPTAHUIECKUX M OPTraHWYECKHUX BEIIECTB U UX PEAKIU B IPOMBIIUICHHOCTH U OBITY;
BBIIIOJHATh XUMHUYECKUHA 3KCHEPUMEHT IO PAClO3HABAHUIO M TMOJYYEHHIO HEOPraHMYECKUX M OpPraHMYeCKHX BEILECTB, OTHOCSIIMXCS K
pa3IMyYHBIM KJaccaM COEIMHEHUH, B COOTBETCTBMM C IpaBWJIaMU U IpUeMaMu Oe30MacHON pabdoThl C XUMHYECKMMM BEILIECTBAMHU U
1abopaTopHBIM 000PYI0BAHUEM;

MIPOBOJIUTH PACUEThl HA OCHOBE XUMUYECKHUX (POPMYII U ypaBHEHHN PEAKIUN: HAXOKICHUE MOJICKYIISIPHOU (POPMYITBI OPraHUYECKOTO BEIIECTBA
10 €ro IUIOTHOCTH U MAcCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIINX B €r0 COCTaB, WM IO MPOJYKTaM CrOpaHMs; pacyeTbl MacCOBOM J01M (Macchl)
XMMHUYECKOI'O COEJMHEHUS B CMECH; pacdeTbl Macchl (00beMa, KOJMYECTBA BEIIECTBA) NMPOJYKTOB PEAKLUH, €CJIM OJHO U3 BEIIECTB JIaHO B
n30bITKE (MMEEeT MPHUMECH); pacyeTbl MAacCOBOM MM OOBEMHOHM JTOJM BBIXOJA MPOAYKTa PEAKIHMU OT TEOPETHUYECKH BO3MOXKHOTO; pacueThl
TerioBoro 3¢ dexra peakuuu; pacdeTbl 0ObEMHBIX OTHOUIEHMH ra3oB MPU XMMHUYECKUX DPEaKIMsIX; pacdyeTbl macchl (00bema, KOJIWYecTBa
BEIIECTBA) MPOAYKTa pEaKLuH, €CIIM OJJHO U3 BEIECTB JJaHO B BHJIE PaCTBOpA C OIpeIeIEeHHOW MacCOBOM J0JIel paCTBOPEHHOTO BEIECTBA;
WCIOJIb30BaTh METO/bl HAyYHOrO MO3HAHMS: aHalIW3, CUHTE3, MOJEIMPOBAHNE XMMHUECKUX MPOLECCOB U SBJIEHUN — IMPU pElIeHUH Y4eOHO-
MCCIIEIOBATENbCKUX 3a/1au M0 U3YyYEHHIO CBOMCTB, CIOCOOOB MOJIyUYEHHUS U pacliO3HAaBaHUSl OPraHUUYECKUX BEILIECTB;

BJIaJIeTh MpaBHJIaMH 0€30MacHOro 00palIeHUs ¢ €IKUMHU, TOPIOYUMHU M TOKCUYHBIMU BELLIECTBAMH, CPEICTBAMH OBITOBON XUMUH;

OCYILECTBIAThH MOUCK XUMHUECKOW NH(pOpMAIMK IO Ha3BaHUM, HACHTH(PHUKATOPaM, CTPYKTYpHBIM (hOpMyJIaM BEIIECTB;

KPUTHYECKH OLIEHUBATh U MHTEPHPETHPOBATH XMMUYECKYI0 MH(POPMAINIO, COJEPKAILYIOCS B COOOIIEHUSAX CPEJICTB MacCOBOW MH(poOpMaIuy,
pecypcax MHTepHeTa, HayYHO-MONYJSIPHBIX CTaThAX C TOUKH 3PEHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIENAX BBIABICHHS OIIMOOYHBIX
Cy)XJeHui u popmMupoBaHusi COOCTBEHHOM IMO3HIINH;

yCTaHABJIMBATh B3aMMOCBS3U MEXIY (akTaMu U TEOpHel, MPUUYMHOW M CIEeICTBUEM IpPU aHaIU3e MPOOJIEMHBIX CUTYAIlMi U 0OOCHOBAHUU
IIPUHMMAEMBIX PEIIEHUI HA OCHOBE XUMUYECKUX 3HAHUN;
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® MPCACTABJIATH IYTHU PCHICHUA r7100aJbHBIX HpO6J’I€M, CTOAIIHNX TEPE YCITOBCUYECTBOM, U MEPCIICKTUBHBIX HaHpaBJ'IeHI/Iﬁ Pa3BUTHA XUMHUYCCKUX
TCXHOHOFHﬁ, B TOM YHCJIC TEXHOJIOTHI COBPCMCHHBIX MAaTCPHUAJIOB C paSHHqHOfI (bYHKHI/IOHaJ'IBHOCTBIO, BO300HOBJISIEMBIX HCTOYHHUKOB CbhIPbA,
Hepepa60TKH " YTWIW3allUu NTPOMBIIIJICHHBIX U OBITOBEIX OTXOO0B.

BbinmyckHUK Ha yri1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHUTHCSH:

¢ GopMyIIMpPOBaThH 1IEJIb MCCICIOBAHUS, BBIIBUTATh U MPOBEPSTH IKCIIEPUMEHTAIBLHO THIIOTE3bl O XMMHUUYECKUX CBOMCTBAX BELIECTB Ha OCHOBE UX
cocTaBa M CTPOCHUS, X CIIOCOOHOCTH BCTYIIATh B XMMHUUYECKUE PEAKIMHU, O XapaKTepe U MPOIYKTaX Pa3IMYHBIX XUMHUYECKUX PEaKIUii;
CaMOCTOATCJIIBHO IUIAHUPOBATH W IMMPOBOAWUTL XUMHYCCKUC OSKCIICPUMCHTHI C CO6HIOIICHI/I€M IIpaBUJI Oe30macHoi pa6OTBI C BCIICCTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;
UHTEPIPETUPOBATD JaHHBIC O COCTABE M CTPOCHUH BEIECTB, MOJyYCHHBIC C TOMOIIBI COBPEMEHHBIX (DH3HKO-XUMHYECKUX METOJIOB;
OMKCBHIBATH COCTOSHHE JJICKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHHUYECKHX IIPEJCTABICHUI O CTPOCHHU aToMa JUis
00BSICHEHHUS! PE3YJIbTATOB CIICKTPAJIBHOIO aHAIM3a BELIECTB;
XapaKTCPU30BaTh POJIb a30TOCOACPIKAINNUX I'€TCPOUUKINICCKUX COGI[I/IHCHI/Iﬁ 1 HYKJICMHOBBIX KHCJIOT KaK Ba)KHEHIIINX OMOJIOTMYECKN aKTHUBHBIX
BEIECTB,;
IMIPOrHO3UPOBATH BO3MOXHOCTB IMPOTCKAHU A OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, JeXamux B OCHOBC IMPUPOAHBIX n
MPOM3BOICTBEHHBIX MTPOIIECCOB.
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1. OcHOBHOE coepKaHue YIeOHOro npeamMera « XumMus» Ha yposae COO

B cucreme ecrtecTBeHHO-HAyyHOro oOpa3oBaHUS XUMHUS KaK y4eOHbIH MpeAMET 3aHMMaeT Ba)KHOE MECTO B TMO3HAHMU 3aKOHOB MPHUPOJIBI,
(hOpMUPOBAaHUH HAYYHOW KApTUHBI MUPA, XUMHUYECKOH TPAMOTHOCTH, HEOOXOIUMOU ISl IOBCEAHEBHON KM3HU, HABBIKOB 3JIOPOBOTO U OE30MACHOTO
JUIS YEeJIOBEKa U OKPYXKAIoIIeH ero cpelibl 00pasa KM3HU, a TaKKe B BOCIIMTAHUU IKOJIOTUYECKOUN KYIbTYphl, HOPMUPOBAHUU COOCTBEHHO MO3UIIUHU IO
OTHOIICHUIO K XMMHYECKON MH(pOpMaImu, moaydaeMoi 13 pa3HbIX UCTOYHUKOB. Y CIIEITHOCTh U3yYCHHS YI€OHOTO MpeIMeTa CBsi3aHa C OBJIAJICHUEM
OCHOBHBIMHM MOHATHSIMH XUMUU, HAYYHBIMH (PaKTaMH, 3aKOHAMH, TEOPUSMHU, TIPUMEHEHUEM MOJTYYCHHBIX 3HAHUM MPU PEHICHUH MTPAKTHYECKUX 3a7ay.
W3yuenne XMMHUU Ha YriayOJE€HHOM YPOBHE MPEAIOJIaraeT MOJIHOE OCBOCHHE 0Aa30BOTO Kypca M BKIIOYACT PACHIMPEHHE MPEIMETHBIX Pe3yJIbTaTOB H
COJIep>KaHusl, OPUEHTUPOBAHHOE Ha TMOJATOTOBKY K MOCIEAyIIIeMy MpodeccHOHAIbHOMY O00pa30BaHMIO; Pa3BUTHE WHIAMBUAYAIBHBIX CIIOCOOHOCTEMH
oOyJaromuxcs myreM Oosiee TIyOOKOro, 4eM 3TO MpeaycMaTpuBaeTcsi 0a30BBIM KypCcOM, OCBOSHHSI OCHOB HAyK, CUCTEMAaTHYECKUX 3HAHWH; yMEHHE
MPUMEHSTH MMOJTY4YECHHbIC 3HAHUS JJIS PEIICHUS] MPAKTHUECKUX U Y4eOHO-MCCIIeIOBAaTEIbCKUX 3aa4 B N3MEHEHHOMN, HECTAaHAAPTHOW CUTYallUU; YMEHHE
CHCTEMAaTH3MPOBaTh M 0000MIATh MONyuYeHHBIE 3HAaHUA. V3ydeHue mpeamera Ha yriryOJICHHOM YpPOBHE TO3BOJISIET CPOPMHUPOBATH Y OOYHYAIOIIMXCS
YMEHHE aHAIM3UPOBATh, MPOTHO3UPOBATH M OLIEHWBATH C TMO3HMIIMU HKOJIOTHYECKON O€30MacHOCTU MOCIEACTBHS OBITOBOM M MPOU3BOJICTBEHHOM
JESTSIILHOCTH YEJIOBEKA, CBA3aHHOM C IMOJTYYCHHEM, IPUMEHEHHUEM U IepepadOTKON BEIICCTB.

N3ydenne npenmera «XUMHUSD» B 4acTU (GOPMUPOBAHUSA Y 00YYAIOMIMXCSA HAYYHOIO MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOJ0B IMO3HAHUSA, &
TaKKe TMPAKTUYCCKOT0 NPHMCHCHUS HAYYHBIX 3HAHUH OCHOBAHO HA MEKIPEIMETHBIX CBS3AX C TMpeAMETaMd O0JIACTEH eCTCCTBCHHBIX,
MaTeMaTUYECKUX U TYMAHUTAPHbBIX HAYK.

OCHOBBI OpPraHnYecKoi XUMHUH

[losiBneHre M pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. lIpenmer opraHmdeckod XuUMuUM. MecTOo M 3HA4eHHE OpPraHM4EeCKOM XMMHHM B CHUCTEME
€CTECTBEHHBIX HayK. B3aMMOCBA3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.

XUMUYECKOE CTPOEHHE KaK MOPSAJOK COECIUHEHHS aTOMOB B MOJIEKYJI€ COTJAaCHO MX BaJeHTHOCTH. OCHOBHBIE MOJOXKEHUS TEOPUU XMMHUYECKOTO
CTPOEHMS OpraHuuecKux coequHeHnii A.M. bytiiepoBa. YriepoaHblil CKkelneT OpraHndeckod MoseKyisl. KpaTHOCTh XUMHUYECKOM CBSI3U. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT XMMHUYECKOT0 CTpoeHHUs Moisiekyid. M3omepus u uzomepsl. [lonstue o ¢pyHkiuonansHoi rpynne. [IpuHuune! knaccupukanuu
OpraHUYecKUX coeTuHEeHn. MexTyHapoaHas HOMEHKJIaTypa U MPUHLUIBI 00pa30BaHMsI HA3BaHUI OPraHMYECKUX COeAMHEHHH.

Krnaccudukanns u 0ocoOeHHOCTH OpraHM4ecKuXx peakiuil. Peakironnslie eHTphl. [lepBoHauanbHble MOHATHSA O THUIAX M MEXaHU3MaX OpPraHU4YeCKHX
peakuuii. ['oMoIUTHYECKUH U TeTePOTUTUYECKUN Pa3phIB KOBAJICHTHOM XUMHUECKON cBA3H. CBOOOJHOPAANKANIbHBIM U HOHHBIM MEXaHU3MbI PEaKIUH.
[TonsiTue o Hykeoduie u 3nexTpodure.

AJikaHbl. DIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbI METaHa. sp>-rubpuausanus opourtaneii atoMoB yriepoja. I'omonoruueckuit psj u
obmas ¢popmyna ankaHoB. CucreMaTHuecKasi HOMEHKJIATypa ajJKaHOB U pagukaioB. M3omepus yriepoaHoro ckenera. @U3nuecKkue CBONCTBA alTKaHOB.
3aKOHOMEPHOCTH U3MEHEHHs (PU3UUECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA alKaHOB: FaJIOTEHUPOBAHUE, IETUPUPOBAHKE, TEPMHUUECKOE Pa3JIOKEHUE,
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KPEKHHT KaK criocoObl MOIy4YeHHs BAXKHEUITNX COEAMHEHUI B OpraHn4eckoM cuHTe3e. ['opeHre ankaHoB KaK OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEILJIa B
MPOMBIIIJICHHOCTH W ObITy. M3oMepusanus Kak CIOCOO IOJIy4e€HHUS BBICOKOCOPTHOTO OcH3WHA. MeXaHu3M peakiud CBOOOTHOPAIUKAIBLHOTO
3ameneHus. [Tonydyenue ankanos. Peakius Bropia. Haxoxzaenue B mpupoie u npruMeHEeHUe aKaHOoB.

[uknoankanel. CTpoeHHe MOJIEKyn IuKiIoankaHoB. OOmas ¢gopmyna IUKIoadkaHOB. HoMeHKIaTypa HUKIOAIKAaHOB. M30MepHsl MHUKIOAIKAHOB:
YIJIEPOAHOTO CKelleTa, MEXKIaccoBas, MPOCTPaHCTBEHHas (yuc-mparnc-u3omepusi). Crnenuduka CBONCTB LUKIOAIKAHOB C MaJlbIM pa3MepoOM IUKJIA.
PeaKI_II/II/I MNPpHUCOCAUHCHHUA U paIUKAJIBHOI'O 3aMCIICHU .

AJkeHbl. DIIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl JTUIEHA. sp’-TMOpHAM3aLMsA OopOUTaell aToMOB Yriepoja. G- U T-CBS3M.
I'omonornueckuit psa u obmas Gopmyna ankeHoB. HomeHkatypa ankeHoB. M3oMepust allkeHOB: YIJIEPOIHOTO CKeJleTa, MOJIOKCHUS KPaTHOU CBSI3H,
MIPOCTPAHCTBEHHAsA (yuC-mparc-u3o0Mepusi), MexkiaccoBas. Ou3nueckre CBOMCTBA alKEHOB. Peakiuu 31eKTpoduIbHOrO MPUCOSTUHEHHUS KaK CIIOCco0
nmoJTydeHus: (yHKIIMOHATBHBIX MPOU3BOMHBIX YIIIeBOJ0pooB. [IpaBmino MapKOBHHUKOBA, €r0o 3JCKTPOHHOE OOOCHOBaHWE. Peakiuu OKWUCICHHS U
nonuMepu3aui. [lonusTuiIeH KaKk KPYyIMHOTOHHAXHBIA TPOAYKT XMMUYECKOT0 MTPOU3BOCTBA. [IpombliieHHbIe U 1a00paToOpHbIe CIOCOOBI MOTyYSHUS
ankeHoB. [Ipasuno 3aiiyesa. [IpuMeHeHne aTKEHOB.

Ankxamuensl. Kiaccudukanusi ankaaueHOB 10 B3aMMHOMY PACIOJNIOKEHHIO KpaTHBIX CBsi3ell B MoJekyne. OCOOEHHOCTH JJIEKTPOHHOIO H
MPOCTPAHCTBEHHOTO CTPOCHHS COMPSHKEHHBIX ankaaueHoB. OOmas dopmyna ankagueHoB. HoMmeHkiarypa M m3oMepus ainkaaueHoB. Dusndeckue
CBOMCTBA alKaJMEHOB. XHMHUYECKHE CBOWCTBA allKa[MEHOB: pEAKUUU MPUCOCTUHEHHUS (THIPHUPOBAHUE, TalOTEHUPOBAHUE), TOPEHHUS U
nonmumepuzanuu. Brxian C.B. JleGbegeBa B mosydeHHE CHHTETHYECKOTO Kaydyka. Bynkanuzamus kayuyka. Pesumna. Muoroo0Opasue BHIOB
CUHTETUYECKUX KaydyKOB, UX CBOWCTBA U nmpuMeHeHue. [lonyuenue ankaaueHoB.

AJIKUHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI alleTUJIeHA. sp-THOpUIn3aus opOuTaseii aroMoB yriaeposa. ['omonoruueckuii psia
u obmas ¢opmyna ankuHoB. Homenknatypa. M3omepusi: yriaepoaHOro CKeJeTa, MOJIOKEHHsI KPaTHOM CBSI3U, MeXKiIaccoBas. Du3ndeckue CBOWCTBA
QIKUHOB. XMMHUYCCKUE CBOMCTBA aJIKWHOB: PEAKIIMH IMPUCOCTUHEHUS KaK CIIOCO0 TOTyYeHUS TIOJUMEPOB U JIPYTUX MOJIC3HBIX MPOAYKTOB. Peaxyuu
sameujenusi. opeHune aneTnsieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIAMEHH JIJISl CBApKHU U pe3Ku MeTaylioB. [loydyeHue aneruiaeHa mupoin3oM
MeTaHa U KapOMAHBIM MeToAoM. [IpuMeHeHue ameTuneHa.

Apenbl. Hcmopusi omkpvimus 6enzona. COBpeMEHHbIE NPEACTABIEHUS 00 AJIEKTPOHHOM M IPOCTPAHCTBEHHOM CTpoeHuu OeHzona. M3omepus u
HOMEHKJIaTypa ToMonoroB Oenszona. OOmas Qopmyna apeHoB. Pusmueckue cBoWcTBa OeH30ia. XUMHYECKHE CBONCTBAa O€H30ja: peakluu
ANEKTPOPUIHHOTO 3aMENIeHHs] (HUTPOBAaHUE, TaJOTEHUPOBAHUE) KaK CIOCOO TOJYYCHHMs] XUMUUYECKUX CPEJICTB 3alllUThl PACTEHUN; MPUCOSTUHEHUS
(ruapupoBaHKe, TaTOTEHUPOBAHUE) KaK JI0KA3aTeIbCTBO HEMPEIEIbHOTO XapakTepa 6enszona. Peakuus ropenus. [lonydenue 6enszona. Ocobennocmu
XuMudeckux ceoucme monyond. B3zauMHoOe BIMSHHE aTOMOB B MoJjekyje Toiyona. Opuenmayuonuvie 2¢pgekmol 3amecmumeneu. [lpumeHenue
TOMOJIOTOB O€H3071a.

Cruptel. Knaccudukanusi, HOMEHKJIaTypa CIUpPTOB. ['oMonorudeckuid psim U obmas (Gopmyna mpeaenbHbIX OJHOATOMHBIX CIHUPTOB. M3omepus.
du3nyeckue CBOWCTBA MPENETbHBIX OJHOATOMHBIX CIHUPTOB. BomopomHas CBA3b MEXKIAYy MOJIEKYJIaMH M €€ BIUSHUE Ha (pu3MuecKkue CBOICTBa
CITMPTOB. XUMHYECKHE CBOMCTBA: BSaHMO)IeI\/'ICTBI/Ie C HAaTpUEM KakK cnoco0 YCTAHOBJICHUSA HaJIMYUS TUAPOKCOTPYIIIBI, C TAJIOICHOBOAOPOJaMH KakK
croco0 MOJIydeHHUs PacTBOPHUTENEH, BHYTPU- U MEXKMOJEKYIspHAs Aeruaparanus. Peakiusi ropeHUs: COUPTHI Kak TorumBo. [lomydeHnue aTaHona:
peakmusi OpOoXKEHUs TIIFOKO3bI, TWIpaTanus dTuieHa. [IpuMmeHeHne mertaHosia U dTaHona. DU3HOIOTHYECKOE JEHCTBHE METAaHOJAa W ATaHOJa Ha
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OpPraHM3M YEJIOBEKa. OTWJICHIVIMKOJIb W IJIMLEPUH KaK IPEACTaBUTEIM IPEIACNIBbHBIX MHOIOATOMHBIX CHHUpPTOB. KadecTBeHHas peakuus Ha
MHOIOaTOMHBIE CIIUPTBl M €€ MPUMEHEHHME Ul paclo3HaBaHMs IJIMIEPUHA B COCTaBE KOCMETHYECKUX cpeacTB. [lpakTuueckoe npUMEHEHHE
STWJICHIINKOJIA U MIALEPHHA.

@enon. CtpoeHune Moiekyabl (eHona. BzammHoe BiusHuE aToMOB B Mousekyne (eHona. dusndeckue cBoiicTBa (eHoia. XMMHUYECKHE CBOMCTBA
(peakiuu ¢ HaTpUeM, TUAPOKCHIOM HaTpusi, Opomom). [Tonyuenue dhenona. [Ilpumenenue gpenona.

Anbneruasl u ketoHsl. Knaccugukamnus anpaeruioB 1 KeToHOB. CTpoeHHEe MPeebHBIX allbJACTHIOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
KapOOHWJIBHOM rpynnbl. ['omosormdeckuil psajn, odmas (opMmyina, HOMEHKIATypa M HM30MepUs NpeAeibHbIX anblernnoB. dusznyeckue cBoicTBa
IIpENEIbHBIX AJBIAETUIOB. XUMUYECKHE CBOMCTBA MPEIENIbHBIX albJETHI0B: THMIPUPOBAHUE; KAaUE€CTBEHHBIE PEAKIUU HAa KAPOOHWIIBHYIO TpYIIY
(peakiust «cepeOpsHOrO 3epKasia», B3auMoneicTBue ¢ rugpokcuaom meau (1)) m ux mpumeHeHue uis oOHapy>KEHHs MpPeNeNbHbIX albJETrUA0B B
IIPOMBIIIJIEHHBIX CTOYHBIX Bojax. llosiydeHue mnpenenpHbIX adbAETUIOB: OKHCIEHUE CIUPTOB, ruapaTtanus auneTwieHa (peakuus Kydeposa).
Tokcuunocts anbaerunoB. Ilpumenenue gopmanbaeruja U aneraigbaerujia. AUETOH Kak MpeAcTaBUTeNb KeTOHOB. CTpoeHHE MOJEKYJbl alleTOHA.
OcoOeHHOCTH peakuy OKUCIIeHHs aneToHa. [IpuMeHenne arerona.

KapOonoBeie kucnotsl. Knaccudukanuss u HOMEHKJIATypa KapOOHOBBIX KHCIOT. CTpoeHHe HpeAeibHBbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE KapOOKCWIBHOHM rpymmbl. ['omonormueckuit psg u oOmas (opmyna mpenenbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. Du3nyeckre cBOWCTBA MPeeNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT (pEaKUuu ¢ METalJlaMd, OCHOBHBIMHM OKCHJIAMH, OCHOBAaHUSIMU U COJISIMM) KakK IOATBEPXKICHUE CXOJCTBA C HEOPraHUYECKUMU
kuciotamu. Peaknust stepudukanuu u ee oOparuMocTh. BinsHue 3amectuteneil B yrieBOJAOPOAHOM pajuKaje Ha CHIy KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH XMMHYECKHUX CBOMCTB MYPaBbHHOH KHUCIOTHL. [loimydeHue mpenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE AIKAHOB,
QJIKEHOB, IMEPBUYHBIX CHUPTOB, AlbJETUIOB. BaxkHeiline mnpeacTaBUTENU KapOOHOBBIX KHCJIOT: MypaBbHHAs, YKCycHas M OeH3oiiHas. Boiciine
Ipe/iebHbIE U HETIpeebHbIE KApOOHOBBIE KUCIOThI. Onmuueckas uzomepus. Acummempudeckuil amom yenepooa. Ilpumenenne kapOOHOBBIX KUCIIOT.
Crnoxsble >gupsl U xupbl. CTpoeHHE U HOMEHKJIATypa CIOXHBIX 3(GHUpoB. MexkiaccoBas H30MepHs C KapOOHOBBIMH KucioTamu. CrocoObl
MOJIy4EHUsl CIOXHBIX 3pupoB. OOpatuMocTh peakuuu sTepupukanuu. IlpuMeHeHue CcrnoxHbIX HQUPOB B NHUIIEBOH U mapdroMepHOH
MPOMBIIIICHHOCTH. JKUpBI Kak CIIOKHBIE 3(QUpPHI TIMIEPHUHA W BBICHIMX KapOOHOBBIX KUCIOT. PacTUTenbHBIE M JKUBOTHBIE >KUPbI, UX COCTaB.
@dusnyecknue CBONCTBA >XUPOB. XHMHUYECKHME CBOWCTBAa KHUPOB: THUJIPUPOBAHUE, OKUCIEHHE. [MIpOIM3 WIM OMBUIEHHE MXHUPOB KakK CIOCO0
MPOMBIIIJICHHOTO MOJY4YeHHUsI CoJieil BBICIIMX KapOOHOBBIX KHMCIOT. IIpumeHeHue xupoB. MplId Kak COJM BBICHIMX KapOOHOBBIX KHMCJIOT. Moromue
CBOMCTBA MBUIA.

VYraesoasl. Knaccudukanus yrineBogoB. duznyeckre CBOMCTBA M HaXO0XJIEHUE YIJIEBOAOB B mpupoze. [roko3a Kak albJeruoCnupT. XUMHUECKHUe
CBOMCTBA TJIIOKO3BL: ayuiuposanue, aIKUIUpo8anue, CIUPTOBOE U MOJIOYHOKUCIOE OpokeHue. DKCHEpUMEHTalIbHbIE J10Ka3aTeIbCTBA HAJIUYUS
aJIbJIETUAHOM M CHOHMPTOBBIX Ipymn B ritokose. [lomyueHue rimrokossl. @Ppykmosa kaxk uzomep 2nokosvl. Pubosza u oezokcupubosa. Baxueime
aucaxapuabl (caxaposa, J1aKmo3d, Malbmosa), UX CTpoeHHe W (QHu3Mdeckue cBoWcTBa. ['MIOpoiun3 caxapossl, s1axkmossi, manbmosvl. Kpaxman u
LEJTI0JI03a KaK OMOJOTMYEecKHe IOJIMMEpbl. XMMHUYECKHEe CBOWCTBA Kpaxmana (THAPOJHM3, KAueCTBEHHAas peakius ¢ HOJOM Ha KpaxMal U ee
MpUMEHEHUE Ul OOHApYXEHUsS KpaxMaja B MPOAYKTaX MUTaHUs). XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIN3, 00pa3oBaHuE CIOXKHBIX 3(UPOB.
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[IpumeHeHHe W OHMOJIOTHYECKas PoJib yriieBojoB. OKHUCIICHHE YIJIEBOJOB — MCTOYHUK SHEPTUU JKUBBIX OpPraHu3MoB. [loHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha MMPUMEPE alleTaTHOTO BOJIOKHA.

WneHTudukaus opraHudecKuX COeIMHCHNN. [ 'eHeTHYecKas CBSI3b MEX/y KJIacCaMU OPTaHUYCCKUX COCAMHCHHUU.

Awmunsbl. [lepBudHbBIE, BTOpHYHBIC, TpeTU4YHBbIC amuHbl. Kiaccudukamuss aMHHOB TIO TUIY YIJIICBOJOPOJHOTO paguKala M YHCIy aMUHOTPYII B
MOJIEKyJIe. DJICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE IMPEACIbHBIX aMUHOB. (DH3WYECKHE CBOMCTBA aMHHOB. AMHHBI KaK OpPraHHYCCKHE
OCHOBAHUS: PEAKIIUHU C BOJOW, KHCIOTaMU. Peakiius ropeHrsl. AHUIMH KaK MPEICTaBUTENb apoMaTHdeckux aMuHOB. CtpoeHune anunuHa. [IpudauHb
ociabJieHUs OCHOBHBIX CBOKMCTB aHWJIMHA B CPAaBHCHUU C aMHHAMH NPEICIBHOIO psjga. XUMHUYCCKHE CBOMCTBA aHWIMHA: B3aMMOJICHCTBHE C
KHCIIOTaMU, OpOMHOM BOJIOH, okucieHue. [lomydueHne aMHHOB alKWIMPOBAHHEM aMMHAKa U BOCCTAHOBJICHHEM HUTPOIPOU3BOIHBIX YIIIEBOJIOPOIOB.
Peaknmst 3ununHa. [IpuMeHeHne aMHUHOB B (papMalleBTUYCCKOM MPOMBIIICHHOCTH. AHUIUH KAK Cbipbe OJisl NPOU3800CMEA AHUIUHOBLIX Kpacumerell.
Cunmesnvl Ha OCHOBE AHUNUHA.

AmuHokuciotrel u Oenku. CocrtaB U HOMeHKJIarypa. CTpoeHHe aMHHOKHCIOT. ['OMONOrvuecKkuid psn HpedeibHBIX aMHHOKHCIOT. HM3omepus
npeodenvhulx amunokuciom. OU3nvecKkre CBOWCTBA MPEISTbHBIX AMHHOKHUCIOT. AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OpraHndeckue coeanaeHns. CHHTEe3
nentuoB. [lentuanas cBsi3b. bruosornueckoe 3Ha4eHHE G-aMUHOKHUCIOT. O01acTH NPUMEHEHUSI aMUHOKHCIIOT. belku kak mpupoHbIe OMOTIOIUMEPBI.
CoctaB u ctpoeHue 0enkoB. OcHogHble AMUHOKUCIOMbL, 00pasyowue deiky. XAMAYIECKIE CBOMCTBA OSIKOB: THIPOJIU3, ICHATYPAIINS, KAYeCTBEHHBIC
(uBetHble) peakiuu Ha Oenku. [IpeBpaienus O0eaKkoB NuIlK B opranusme. buonornueckue GyHKIUU OENKOB. JJocmuoicenus 6 uzyueHuu cmpoeHus u
cunmesa b6enxos.

Azomcooepocawue 2emepoyuriudeckue coeourenus. Iluppon u nupuoun: s1eKmpoHHOe CmpoeHue, apoMamu4ecKull Xapakmep, paziuyue 6
nposislienuu OCHOBHBIX ceoticme. Hykneunogvle kuciomol: cocmas u cmpoenue. Cmpoenue nykieomuoos. Cocmas nyxneurnoswix xuciom ({HK, PHK).
Ponb nykneunosvix kuciom 6 scuznedesmenbHOCmMu OPeaHusMos.

BricokoMonekynsipabie coenuHeHus. OCHOBHBIC MOHSTHSI BBICOKOMOJIEKYJSPHBIX COCIUHEHUN: MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, CTCIICHb
nonuMepuzanuu. Knaccuduxarms nomumepoB. OCHOBHBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYISPHBIX COCIWHEHHUH: peakluH MOJMMEpPU3alUd U
noyimkoHAeHcanud. CTpOCHWE M CTPYKTypa IOJMMEPOB. 3aBHCHUMOCTH CBOWCTB IIOJIMMEPOB OT CTPOCHHS MOJIEKYJ. TepMOIUIaCTHYHBIC U
TEPMOPEAKTUBHBIE TOJIUMEPHL. [Ipogodswue opeanuueckue noaumepsvl. Komnozumuvie mamepuanvl. Ilepcnexmugvl ucnonv308aHus KOMHOZUMHbBIX
mamepuanos. Kimaccupukamnust BoyiokoH. CuHTeTHYeCKHEe BoJIoKHA. [lomuadupHbIe U MoIMaMuIHbBIe BOJIOKHA, UX CTPOCHHE, cBolcTBa. [IpakTuieckoe
UCIOJIb30BaHUE BOJNIOKOH. Cunmemuyeckue nieHKU: u30aayus 0is npogooos, MemMOpansl 0Jis ONpecHeHus 800bl, 3auummusle nieHKU 0Jis agmomoouetl,
niaacmuipu, xupypeuyeckue nosszku. Hogvle mexunonoeuu oanvheiuie2o co8epulencmeosanisi NOJUMEPHbIX MAmMepuaos.

Teopernyeckue 0CHOBbI XMMHUU

Crpoenue BemniectBa. (CoBpeMeHHas MOJeENb CTpoeHus aroma. Jlyanusm snexktpoHa. Keanmoswie uucna. PacrnipeneneHue 3JIEKTPOHOB MO
SHEPTEeTUYECKUM YPOBHSIM B COOTBETCTBHH C MPUHIMIIOM HAMMEHBIIEH dHEpPruu, mpaBmwioM XyHaa u npuamunoM [laynmu. OcoOeHHOCTH CTPOCHHS
SHEPreTHYECKUX YpOBHEH aTroMoB d-37€MEHTOB. DJeKTpoHHas KoH(purypamus atoma. Knaccuduxarums XuMHYIeCKUX 3JIEMEHTOB (S-, p-, d-DIIEMEHTHI).
OcHoBHOE U BO30YXJECHHBIE COCTOSIHMSI aToMoB. BaneHTHble 31exTpoHbl. [lepuogmueckas cucrema xumuueckux snemeHToB [[.M. Menneneesa.
®usnyeckuit cmuici [lepuoauueckoro 3akona /.M. Menaeneesa. IIpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DJIEMEHTOB U UX COCIUHEHUU 1O
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nmepuogaM W TpymnmnaM. MupoBo33peHueckoe M HaydHoe 3HadeHue Ilepmommueckoro 3akona JI.M. MenaeneeBa. [lpocnoswr J[.U. Menoeneesa.
Omxpvimue HO8bIX XUMUYECKUX IIeMEHMOB.

DOJNeKTpOHHas NpUpOJa XHMMHUYECKOH CBS3U. ODJIEKTpoOTpULATedbHOCTb. KoBajeHTHas CBA3b, €€ Pa3HOBUIHOCTH M MEXaHU3Mbl 00pa3oBaHUs
(oOMeHHBIN U JOHOpHO-aKIenTopHbIN). MoHHas cBsi3b. MeTamueckas cBsi3b. Bogopoanas cBsizb. Meocmonexynsaphole 63aumo0eticmausl.
Kpucrannuueckue u amopgHble BemiecTBa. THIBI KPUCTAJUIMYECKHX PELIETOK (aTOMHas, MOJIEKYJIApHas, MOHHAas, MeTaJlIMueckas). 3aBUCHUMOCTb
(U3MYEeCKUX CBOMCTB BEIIECTBA OT THUIA KpUCTAIUIMYECKON pemeTku. [Ipuunasl MHOrooOpasus BemiectB. COBpEMEHHbIE IPEACTABICHUS O CTPOSHUU
TBEPJIBIX, )KUAKHUX U ra3000pa3HbIX BELIECTB. /Kuokue kpucmannol.

XUMHUYECKUE peakiuu. ['OMOreHHble M TeTeporeHHble peakiuu. CKOpOCTh pEeakIH, €€ 3aBUCUMOCTh OT pa3IUYHBIX (PAKTOPOB: MPHPOJBI
pearupyromux BeLIeCTB, KOHLEHTPAlMM pearupyrolux BeIIecTB, TemmnepaTypsl (mpaBuwio Bant-I'odda), muomanu peaknMoOHHONW IOBEPXHOCTH,
HIMYMS KaTaln3aTtopa. JHEPrHs aKTUBALMH. AKxmusuposanuwili komniexc. Karanuzatopel W Karanu3. Poilb KaTaau3aTopoB B MPHPOJE U
IPOMBIIIJICHHOM ITPOU3BO/ICTBE.

Ilonamue 06 swmanvnuu u sumponuu. OHepeus [ub6ca. 3akoH l'ecca m cienctBus u3 Hero. TeroBele 3PGEKTh XUMHUYECKHX PEaKIUH.
Tepmoxumuueckue ypaBHeHus. O0paTuMocTh peakiuii. Xumuueckoe paBHoBecrue. CMelleHne XMMUYECKOr0 PaBHOBECHSI O] AEUCTBUEM Pa3IMUHBIX
(akTOpOB: KOHIEHTPAIIMM PEAreHTOB WM MPOMYKTOB PEAKIMH, MABICHHs, TeMIeparypbl. Poib cMemeHuss paBHOBECHS B TEXHOJIOTMYECKHX
nporeccax.

HucnepcHble cucreMbl. Konnouonvie cucmemsi. VicTuHHbIE pacTBOpbl. PacTBopeHue kak (usuko-xumudeckuil mpouecc. CriocoObl BhIpaKEHUS
KOHIIEHTPALMU paCTBOPOB: MAacCoBast JOJIsl pACTBOPEHHOT'O BEIIECTBA, MOJIAPHAA U MONANbHAA KOnyenmpayuu. Tump pacmeopa u mumposanue.
Peakiium B pacTBOpax 3JeKTpONUTOB. KauecTBeHHbIE peakUWH Ha HOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIE B3aWMOJCHCTBUS B pPacTBOpax.
AmdpotepHocTb. Honnoe npoussedenue 800vi. Booopoousiii nokazamens (pH) pacmeopa. I'naponus coneil. 3HadeHne TUAPOIN3a B OUOIOTHUECKUX
0OMEHHBIX Tporeccax. [[puymeHenne ruiposm3a B MPOMBIIUIEHHOCTH.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUU B MPUPOJE, MPOM3BOJCTBEHHBIX IMpoLEccCax M KHU3HEAEATEIbHOCTH OpPraHu3MOB. OKuciumenbHo-
goCcCmMano8uUmMenbHbulll nomenyuan cpeowvl. /Juazpamma Ilyp6s. TloBeneHne BelecTB B cpeax ¢ pa3HbIM 3HaueHueM pH. Meroabl 31€KTpOHHOTO U
9eKMpOHHO-UOHHO20 OanaHca. ['anbBaHMYECKHH 3J€MEHT. XUMHUECKHUEe UCTOUYHUKU TOoKa. Cmanoapmmubiti 6000poOHbill 1ekmpod. Cmanoapmmblil
9EeKMPOOHbLIL NOMeHYUuan cucmemsl. Pao cmanoapmuulx 21eKkmpoonsbix nomenyuanos. Hanpaenenue okuciumenbHo-60CCMaHOBUMENbHBIX PEaKyYU.
DJEeKTPOJIN3 pacTBOPOB M paciuiaBoB coiiei. [IpakTrueckoe MpUMEHEHUE 3IEKTPOIN3a I NOIYYEeHHUs IIEIOYHBIX, IeT0OYHO3EMENbHBIX METAIJIOB U
amoMuHUs. Koppo3ust MeTayuioB: BHIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKO XUMHH

Oomas xapakrepuctika 31eMeHToB [A—IITA-rpynn. Okcuasl ¥ epoKCuabl HATpUS U Kanus. PacrnozHaBaHue KaTHOHOB HaTpus U kanus. Coiu HaTpus,
KaJusl, KaJdblMsl U MarHWs, UX 3Hau€HHE B MPHUPOJE U KU3HU yelloBeKa. JKecmkocmb 600bl u cnocobwl ee ycmpanenus. Komniekchvle coeounenus
ANIOMUHUA. ATIIOMOCUTUKATNDL.
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Meramnsl IB-VIIB-rpynm (Meas, TuHK, XpoM, Mapradel). OcoOeHHOCTH CTpoeHus aroMoB. O0mume Gpuznueckre u XuMuIeckue cBoicTra. [lomydyenue
u npuMeHeHne. OKCHUABI M THAPOKCHABI 3TUX METAUIOB, 3aBHCHMOCTh MX CBOWCTB OT CTENEHHM OKHCIICHHUS 3JIeMeHTa. Bakueilmme comim.
OxucnauTenbHbIe CBOMCTBA COJIEH XpoMa M MapraHiia B BbICIIEH CTETIEHU OKUCIICHUS. KomnieKcHble cOeOUuHe st Xpoma.

OOmas xapaktepuctuka siemMeHToB IVA-rpymmel. CBoiicTBa, mnonydeHne M mnpuMeHeHue yrisgs. CHHTE3-ra3 Kak OCHOBAa COBPEMEHHOMN
MIPOMBIIIJICHHOCTH. AKTUBUPOBAHHBIN yrojib Kak ancopOeHt. Hawnocmpyxmypol. Mupogvie docmudicenus 6 obnacmu co30aHusi HAHOMAamepuaos.
Dnekmponnoe cmpoenue mMoaekyavl yeapnoeo 2asa. Ilonyuenue u npumenenue yeapHozo 2aza. buonormueckoe AelcTBHE yrapHoro rasza. KapOwisr
Kalplusl, aTIOMUHUS U xKene3a. KapOoHatsl u ruapokapOoHatel. Kpyeogopom yenepooa 8 dcugotli u Hedxxcusol npupooe. KauecTBeHHas peakuus Ha
kapOoHar-uoH. dusnyeckue U XUMHUECKUe cBoiicTBa kpemHus. Cumanbl U cumuuuasl. Oxcun kpemuust (IV). KpemHueBble KUCIOTBHI M UX COJIH.
CunukaTHble MUHEPAJIbl — OCHOBA 36MHON KOPBI.

OOmrast xapakTepucTuka 31eMeHToB VA-rpynmbsl. Hutpuabsl. KauecTBeHHast peakiysi Ha MOH aMMOHHS. A30THAasi KUCJIOTa KaK OKUCIUTeNb. Hutparthl,
ux ¢u3NYeCKue U XMMHUYECKHE CBOMCTBa, mpuMeHeHue. CBoMCTBa, monydyeHue u npumenenue docdopa. @ochun. ocdopusie u nomudochopHbie
KHUCIOTHL. bronormueckas poib GocdaTos.

Obmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOble CBOICTBA KOHIICHTPUPOBAHHOM cepHOM KHCIOThl. KadecTBeHHbIE peakuuu Ha Cyiabdui-,
cynb(uT-, ¥ Cynb(aT-uOHBI.

Obmas xapaxtepuctuka s1neMeHTOB VIIA-rpynmnel. OcobenHoctn xumuu ¢ropa. ["amoreHoBomopoabl U MX MOJy4deHHE. | aloreHoBOAOPOIHBIC
KHCJIOTHl M WX coid. KadecTBEeHHBIE peakIMy Ha TaJOreHUI-HOHBL Kucmoponconepxaiiie coenuHeHHs XJyiopa. [IpuMeHeHue rajJoreHoB W HX
BXHEHIINX COCIUHEHUA.

bnazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2A308.

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOJAHBIX COCIMHEHUH, BBICIINX OKCHAOB U THIPOKCHUIOB.

W nenTudukaiys HeOPraHUIeCKUX BEIIECTB U HOHOB.

Xumusi u ku3Hb.Hayunole meroasl mno3HaHuss B XuMuu. Vcrounuku xumudeckod wuHpopmanuu. Ilouck wuHpopmanuu 10 Ha3BaHUSAM,
uaeHTuGUKaTOpaM, CTPYKTYPHBIM (opMynaM. XUMUYECKUN aHalu3, CHHTE3, MOJEIHPOBAHME XWMHUYECKHX MPOLIECCOB M SIBICHUNH KaK METOIbI
Hay4YHOTO TO3HAHUS. Mamemamuyeckoe MoOeauposanue npoCMpaHCmeeHHo20 CMpPOeHUsl MOJeKYl opeaHudeckux sewecms. CospemeHHble u3uKo-
XUMU4eckue memoowvl YCmMaHo8IeHUs COCMAsa U CMpyKmypbvl 6elecms.

Xumusi U 310poBbe. JlekapcTBa, pepMeHTHI, BUTAMHHBI, TOPMOHBI, MUHEpaJIbHbIE BOJABI. [Ipo0iaemMbl, CBSI3aHHBIE C MPUMEHEHUEM JIEKApCTBEHHBIX
npemnapaToB. BpeaHbie MpUBBIUKY U (DAKTOPHI, pa3pylIaonIie 310pOBbe (KypeHue, yrnoTpeOieHne ankorois, HapkoMaHus). PalnonansHoe nuraHue.
ITumeBsie 1o0aBku. OCHOBEI TUIIEBON XUMUH.

Xumus B Meauiuae. PazpaboTka nexkapcTB. XUMUYECKHE CEHCOPHI.

XuMus B TTIOBCEHEBHOMW KU3HH. MOIOIINE U YUCTANME CpeacTBa. PenemienTsl, nHceKTHIHAbL. CpeacTBa JIMYHONW TUTHEHBI U KocMeTHKu. [IpaBumna
0e30MmacHO# paboOThI C €AKUMU, TOPIOYUMHU H TOKCUYHBIMU BEIIECTBAMH, CPEIACTBAMH OBITOBOI XUMUHU.

XUMHS ¥ CENTbCKOE X031iCTBO. MUHepanbHbIe U OpraHndeckue yaoopenus. CpeacTsa 3amuThl paCTCHHM.
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Xumusi B IPOMBIIIICHHOCTH. OO0IIMe MPeaCTaBIeHHsT 0 MPOMBIIUICHHBIX CIIOCO0aX IMONyYeHHs] XMMUYECKHX BEUIeCTB (Ha MpUMeEpe MPOU3BOICTBA
aMMHaKa, cepHoil kucaoTsl). Ilpompliennas oprannyeckas Xumus. CpIpbe 7151 OpraHu4ecKoil mpoMeinuieHHOCTH. [IpodiemMa 0TX010B U TOOOYHBIX
npoaykToB. Hambosee KpymHOTOHHAa)KHBIC TPOU3BOJCTBA OPraHUYECKHUX coenuHeHud. YUepHas m 1BeTHas metamuryprus. CTEKIO M CHIIMKAaTHAs
MPOMBIIIICHHOCTb.

Xumust U 3HepreTrka. [IpupoaHble HCTOYHUKHU YTIeBOAOPOAOB. [IpUpOAHBIA W MONYTHBIM HEPTSIHOHN ra3el, X COCTaB M HWCHoyb30BaHUe. CocTaB
HedTu U ee nepepadborka. Hedrenpomykrel. OkraHoBoe uncino Oer3uHa. OXpaHa OKpyKaloUlel cpeisl pu HedTernepepadoTKe W TPAaHCTIOPTHPOBKE
HEPTENPOYKTOB. AJBTEPHATUBHBIC UCTOYHUKH YHEPTUH.

Xumus B crpoutenscrse. Liement. beron. [lonbop onTUManbHBIX CTPOUTENBHBIX MATEPUAIIOB B IPAKTHYECKON AEATEIBHOCTH YEIOBEKA.

XUMHsI ¥ 9KOJIOTHSL. XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH cpebl U ero nociencteus. Oxpana ruapocdepsl, HouBbl, aTMOchepsbl, Giopsl U GayHbI
OT XUMHUYECKOTO 3arpsi3HEHHUS.
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II. TeMaTnyeckoe IJIAHUPOBAHUE ¢ YKAZAHUEM YACOB, 10 KAXKI0ii _TeMe.

10 kaacc

Paznen

Coneprkanue

KonnuectBo
4acoB

[IpakTnueckue
paboThI

KonnuectBo
KOHTPOJIbHBIX
pabor

Pa3znen 1. OcHOBBI Oprannyeckoi
XUMUH

IlosiBneHne M pa3BUTHME OPraHWYECKOM XMMHHM Kak HayKH.
IIpenmer opraHudeckod XuMUH. Mecro U 3HaA4YeHUE
OpPraHMYeCKOM XHUMHUH B CHCTEME €CTECTBEHHBIX HayK.
B3anMocCBsA3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.
XHUMHYECKOE CTPOCHHE KakK IOPSAOK COCIUHEHUs aTOMOB B
MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTU. OCHOBHBIE IOJIOKEHHUS
TEOPUM XMUMHUYECKOTO CTPOECHUS OPraHUYECKUX COCIMHEHUI
A.M. bytnepoBa.  YriepoaHblii  CKEJIET  OpPraHU4ecKOM
MoJieKynbl. KpaTHOocTh XMMHMUECKON CBSI3U. 3aBUCHUMOCTH
CBOMCTB BEUIECTB OT XUMHUYECKOIO CTPOEHUS MOJIEKYI.
N3omepust u uzomepsl. [loHsATHE O QYHKIMOHAIBHOM TpymIIe.
[Tpuniune!l  kIaccu@UKaMd — OPraHUYECKUX COEAMHEHU.
MexnyHapoaHas HOMEHKJIATypa W TNPUHIUIB 00pa30BaHUS
Ha3BaHUU OPraHUYECKUX COCIUHEHUN.

Knaccudpukanus u 0COOEHHOCTHM OpPraHMYECKHUX PEAKIIH.
Peaknuonnslie neHTphl. [lepBoHaYabHBIE NTOHATHS O TUIAX U
MEXaHU3MaX OpPraHWYECKMX peakuuid. ['oMonuTudeckui u
TEeTEPOIUTUYECKUN Pa3pblB KOBAJICHTHOW XUMUYECKON CBS3H.
CBoOOTHOpaMKaIbHBIH U HOHHBI MEXaHU3Mbl PEaKIIHH.
[TonsiTHE O HyKJI€O(HIIE U ANEKTpoduIIE.

VYTIeBo1opoapl U UX ITPUPOIHBIE
HCTOYHUKHU

ANKaHpl. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYNIBI METaHa. sp°-TMOpHAM3als opOuTanell aToMOB
yraepona. ['omonornueckuii psigx i obmas popMyia aJKkaHOB.
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Cucrematnueckass HOMEHKJIATypa aJIKaHOB MW PaJUKaJOB.
Ws3omepus yrnepogHoro ckenera. Pu3ndeckue CBOWCTBA
aJIKaHOB. 3aKOHOMEPHOCTH M3MEHEHMsI (PU3UUYECKHX CBOMCTB.
XuMH4YeCcKue CBOICTBa AJIKAHOB: raJJOreHUPOBaHUE,
JETUIpUPOBAHUE, TEPMHUYECKOE PpA3JI0KEHUE, KPEKUHI Kak
CIocoObI MOJIYYEHUS BOKHEUIINX COEIMHEHHI B
OpraHMYecKoM cuHTe3e. ['opeHue ankaHoB Kak OJHWH U3
OCHOBHBIX MCTOYHHMKOB T€IUIa B IPOMBIIIJIEHHOCTH U OBITY.
W3omepuzansi Kak Croco0 TMOJYy4YeHHs] BBICOKOCOPTHOIO
OensuHa. MexaHu3m  peakuuM  CBOOOJHOPAJUKAIbLHOTO
3amemienus.  llomyuenne — ankanoB. Peakums — Bropua.
Haxoxnenue B npupoe U NpUMEHEHUE aJIKaHOB.
[Muknoankanel. CTpoeHHE MOJIEKYI IUKJIoankaHoB. OOmas
dopMyna nukioankaHoB. HoMmeHknaTypa UMKJIOAIKaHOB.
N3omepus LUKJIOATKaHOB: YIIAEPOJHOTO CKeJleTa,
MEXKJIACCOBasi, MPOCTPAHCTBEHHAasA (yuc-mpauc-u3oMepus).
Crneuuduka CBOWCTB IUKIOAIKAHOB C MallbIM pa3MepoM
nukJia. Peakiuy npucoequHeHus U paiiKajabHOTO 3aMEILEHUSI.
AJIKeHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIIbI 3THMJICHA. sp’-TMOpHAU3alus opOuTajnell aToMOB
yriepoja. G- W T-CBA3U. ['omornoruueckuil psag u oOumias
¢dopmyna ankeHoB. Homenknarypa ankeHoB. M3omepus
AJIKEHOB: YIVIEPOJHOIO CKEJETa, MOJIOKEHUs KPATHOM CBS3H,
NPOCTPAHCTBEHHAs  (yucC-mpanc-u30MepUst), MEKKIIACCOBasl.
dusnueckue CBOICTBa alkeHOB. Peaknuu 31eKTpopHIbHOTO
NPUCOEANHEHNS KaK CHoco0 MOJydyeHUs (PYHKIMOHAIbHBIX
IIPOU3BOJHBIX yrieBonoponos. IIpaBuino MapkoBHMKOBA, €ro
AJIIEKTPOHHOE  OOOCHOBaHWe. Peakuuu  OKHCIEHUS U
nonuMepusanuu.  [lonudTuneH  kak — KpyNMHOTOHHA)KHBIN
OPOAYKT XMMHYECKOTO IMpOoU3BOJCTBA. [IpoMbllieHHbIE U
JabopaTopHble CIOCOOBI MONYyYeHHUS aJKeHOB. [Ipasuno
3auyesa. [IpuMeHEHNE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHOB O B3aUMHOMY
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PaCIOJIOKEHUIO KPATHBIX CBs3edl B Mousiekyie. OCOOEHHOCTH
AJIEKTPOHHOI'O ¥ MPOCTPAHCTBEHHOI'O CTPOEHHUS COIPSIKEHHBIX
ankaaueHoB. O6mas gopmyna ankaaueHoB. Homenknarypa u
U30MepUsl aNKaJAueHOB. Pu3NuyecKue CBONCTBA AJKAJUECHOB.
XUMHYEeCKUE CBOMCTBA aJKaJUEHOB: PEAKIMU MPUCOCAUHEHUS
(rugpupoBaHue, raJIor€HUPOBAHNUE), TOpEHUs u
nosmMmepu3anuu.  Bxmag  C.B. JlebemeBa B mosydeHHE
CUHTETHUYECKOI0 Kayuyyka. Bynkanuzanus kayuyka. Pesuna.
MHuoroo6pa3ue BUJOB CHHTETHUECKUX KaydyKOB, UX CBOMCTBA
u npumeHenue. [loydenue ankaaueHos.

ATNKUHBI. DJJEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJIbl aleTUIICHA. Sp-TUOpUAN3anus OpOWTaNell aToMOB
yraepoaa. ['omonoruueckuii psa u odmas hopMyna aaKUHOB.
Howmenkiarypa. U3omepus: yraepoaHoOro CKeneTa, MmojaoxKeHus
KpaTHOW CBsi3U, MexXkinaccoBas. @usuyeckue CBOWCTBA
QJKUHOB. XMMHMYECKHE  CBOWCTBAa  AJKHHOB:  PEaKIUU
MPUCOEANHEHUS KaK CIIOCO0 MOITY4YEeHHsI MOJIMMEPOB U JIPYTHX
MOJIE3HBIX  NPONYKTOB. Peakyuu 3amewenus. I'opeHue
aleTulieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO IMJIaMEHH
JUIsL CBapku U pe3ku MertamuioB. [lonydeHue aneruieHa
OUPOJIM30M METaHa M KapOuAHbIM MeTojoM. IIpumeHeHue
aleTUIICHA.

Apenbl. HUcmopuss omxpwimusi  Oensona. COBpEeMEHHbIE
IpeJCTaBICHUsT 00 DJIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHun OeH3ona. M3omepuss 1 HOMEHKJIAaTypa I'OMOJIOIOB
Oenzona. O6mas ¢opmyna apeHoB. Du3nuecKue CBOWCTBA
O6enzonma.  XuMuYeckue CBOHCTBa  OeH30jJa:  peakluu
AIIEKTPOPHILHOTO 3aMelIeHUs (HuTpOBaHMeE,
rajJJoreHUpOBaHUE) KaK CHoco0 TOJY4EeHUS XUMHUYECKUX
CPEICTB 3alIUThl PACTEHUH; MPUCOEAUHEHUs (TUIPUPOBAHUE,
rajJJoreHUpOBaHME) Kak JIOKA3aTeJIbCTBO  HEIMPEEIbHOTO
xapakrepa Oensona. Peakuus ropenus. Ilomyuenue Oenzona.
OcobeHnocmu  Xumuueckux ceoucme moiayond. BzaumnHoe
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BIMSHUE aTOMOB B MOJIEKyJe Toiyona. OpuenmayuoHubie
appexmul 3amecmumeneii. [IpumeneHre roMosIOroB 6€H301a.

Xumus U JHEPreTHKA. IIpuponusie UCTOYHUKH
yrieBoaopoaoB. [Ipupoanslii M nomyTHBINH He(YTSIHON ra3bl, UX
coctaB M ucrnoabs3oBaHue. CocraB HepTH U ee nepepaboTKa.
Hedrenponykrel. OxrtanoBoe uumcio OensuHa. OxpaHa
OKpYXKaroIen Cpelbl pu HedTenepepaboTKe U

TPaHCIIOPTUPOBKE HEe(PTEIPOTYKTOB. AnbTepHaTHUBHbBIC
VCTOYHHKH YHEPTHH.
Kucnoponconep:xaiue u | Couptel.  Knaccudukanumsi,  HOMEHKinatypa  CHHPTOB. | 54
a30TCOEpIKaIUe Fomonornueckuid psix u  obmas  Qopmyna npeaenbHBIX

OpraHn4€CKuc COCAMHCHHA U HX
OpUpOAHBIC MCTOYHHKH

OJIHOATOMHBIX crupToB. M3omepusa. Pusznueckue CBOWCTBA
IpeleNbHBIX OJHOATOMHBIX CIUPTOB. Bomoponnas cBs3b
MEXy MOJIEKYJIaMU M €€ BIHMsSHHE Ha (U3UYECKHE CBOICTBA
cnupToB. XMMHYECKHUE CBOMCTBA: B3aUMOJEHCTBUE C HATPUEM
KaKk Croco0 yCTaHOBJICHHS HAIWYHS THIPOKCOTPYIIHI, C
rajJJoreHOBOJIOPOJIaMH KaK Croco0 MOIyuyeHHUs] pacTBOpUTENel,
BHYTpU- U MEXMOJEKyJIspHas jAeruaparauus. Peakuus
TOpEHMs: CIUPTHI KaK TOIUMBO. [lomydyeHne 3TaHoNa: peakuus
Opo>KeHHs TJIIOKO3bl, TIuapaTauus >3TuieHa. IlpumeneHue
MeTaHoJja 1 3TaHos1a. PU3NO0JIOTNYECKOE IEHCTBUE METAHONIA U
ATaHOJa Ha OPraHU3M YelIOBeKa. DTUJICHIJIMKOJb U TJIMLIEPUH
KaK IPEACTABUTEIN IPEAEIbHBIX MHOTOAaTOMHBIX CIIUPTOB.
KauecTBeHHass peakiuss Ha MHOTOaTOMHBIE CIHMPTBI U €€
IPUMEHEHHE U1 paclo3HaBaHMs TJIMIEpUHA B COCTaBe
KOCMETHYECKUX  cpeAcTB.  llpakThueckoe  NpUMEHEHHE
STWJICHTJIMKOJIS U NINLEPHUHA.

®enon. CtpoeHue Monekynsl (eHona. B3aumuoe BiusHUE
aTOMOB B Mouiekyne ¢eHona. dusznyeckue cBOCTBa (eHona.
XvMHYecKue CBOICTBa (peakuuu C HaTpueM, THJIPOKCHIIOM
HaTpus, 6pomom). [Tonyyenue penona. [lpumenenune gpenona.
Anpaeruapl M KeToHbl. Kinaccudukanus anpaerujioB "
KeTOHOB. CTpoeHue NpeneabHbIX aabAETUA0B. JJIEKTPOHHOE U
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MPOCTPAHCTBEHHOE  CTPOEHUE  KApOOHUJIBLHOW  TPYIIIHI.
l'oMonoruueckuii psin, obOmas ¢GopMylia, HOMEHKIATypa H
M30MepuUsl MpeAeNbHbIX anbaerufoB. dusmyeckne CBOWCTBA
MpeACNbHBIX albACTUI0B. XUMHUYECKUE CBOMCTBA MPEACIIbHBIX
albACTUIIOB: THAPUPOBAHUE; KAUYECTBEHHBIC pEaKLHMM Ha
KapOOHWJIBHYIO TPYMITy (peakius «CcepeOpsHOro 3epkaiay,
B3aumojieiicTeue ¢ ruapokcunom mean (1)) m ux npumeHeHue
TSt 0OHapyKeHUS MpeACIIbHBIX aJbACTU]IOB B
IIPOMBILIUIEHHBIX CTOYHBIX BoJax. IlomydyeHue mnpenenbHbIX
albJACTU/IOB: OKUCIEHUE CHUPTOB, TUApATalMs aleTUIeHa
(peakuus Kyueposa). TokcuuHocTs anpaerunos. [Ilpumenenue
dbopmainibierua u aleTanbaeruaa. AIETOH KaK MPeICTaBUTEINb
keToHoB. CTpoeHHe MoOJeKyabl aneroHa. (OcobeHHOCTH
peakiu okucieHus anerona. [I[pumenenue anerona.

Kap6onoBsie kucnotel. Kiaccudukanuss v HOMEHKIATypa
KapOOHOBBIX KHCIOT. CTpoeHUEe MpPEeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHE KapOOKCWIbHOM TIpymnmbl. ['omonoruueckuil psa u
oOmast (¢opMmyna mpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KUCJIOT. DU3NYeCKre CBOMCTBA MPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XHMHUYECKHE CBOWCTBAa TMPEIEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KUCIOT (PEaklMh C METaJlJlaMH,
OCHOBHBIMH  OKCHUJAMH, OCHOBAaHMSMH U COJISIMH) Kak
MOATBEPKJICHNE CXOJICTBA C HEOPTaHUYECKHUMH KHUCIOTaMHU.
Peakuust »Tepudukanuu u ee oOpaTuMocTb. BnusHue
3aMECTUTENIE B  YIVIEBOAOPOJHOM paJWKale Ha CHIY
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XHMHUYECKHX CBOWCTB
MYpaBbUHOMN KHUCIIOTBL. ITomyyenue IIPEAEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHHE aJIKaHOB,
AJKEHOB, MEPBUYHBIX CIHUPTOB, ANbBJETHUIIOB. BaxkHeimme
MPEJICTAaBUTENN KapOOHOBBIX KUCIIOT: MypaBbUHAS, YKCYCHAS U
OcH3oiHas. Beicmme  mpenenpHBIE W HEMpeIeTbHBIE
KapOOHOBBIE KHCJIOTHI. Onmuueckasn uzomepusi.
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Acummempuueckuti amom yenepood. [Ipumenenue
KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upsl u xupbl. CTpoeHHE M HOMEHKJIATypa
CJIOKHBIX 3(upoB. MexkiaccoBasi H3oMepus ¢ KapOOHOBBIMU
kucinotaMu.  CriocoObl  MOJY4EHHUS  CIOXKHBIX  3(HPOB.
Obparumocts  peakuuu  dTepudukanuu.  I[IpumeHenue
CIIOKHBIX  3(upoB B  nMIIEBOHW U  mappromMepHOH
HNPOMBIIIICHHOCTH. JKHUPBI KaK CI0KHbIE 3(UPBI TNIMIEpUHA U
BBICHIMX KapOOHOBBIX KHUCIOT. PacTuTenbHblE U KUBOTHBIE
JKUPBL, UX cocTaB. PU3MUECKUE CBOMCTBA JKUPOB. XUMHUUECKUE
CBOICTBA JKUPOB: TMAPHUPOBAHME, OKUCIECHME. ['Maponus mim
OMBUIEHHE XKHPOB KaK CHOCOO MPOMBINUIEHHOTO TOJIYYECHUS
cojel BbICHIMX KapOOHOBBIX KHCIOT. IIpumeHeHHe XHUpOB.
Mpu1d kak conM BBICIIMX KapOOHOBBIX KHCIOT. Moroiue
CBOMCTBA MbLIA.

[IpakTuueckast padora: ['uaponam3 KUpoB.

VYraneBogsl.  Knaccudukanuss — yrineBogoB.  dusuueckue
CBOICTBa U HaXOXJECHUE YIIIEBOJOB B npupoje. [noko3a kak
aJIbJIETUIOCIIUPT. XuMu4eckue CBOMCTBAa  TJIIOKO3BI:
ayunuposanue, alKUIUposanue, CIIPTOBOE U MOJIOYHOKHCIIOE
OpokeHHe. OKCIEpUMEHTaJIbHbIE Jl0Ka3aTeIbCTBA HATIUYUs
albJIETUIHON M CHUPTOBBIX Trpynn B rioko3ze. [lomydenue
[JIIOKO3bl.  Dpykmosa Kak uzomep 2nioko3vl. Pubosa u
Odeszokcupuboza.  Baxueimme — aucaxapuabsl  (caxaposa,
JIaKmMo3a, manbmo3a), UX CTpPOeHHue U (U3NYECKUe CBOMCTBA.
I'maponus  caxapossl, .sakmo3svl, Mmanvbmo3svl. Kpaxman wu
LEJUTI0JI03a Kak OMOJIOrMYecKue MOJUMEphl. XHMHUYECKHe
CBOMcTBa Kpaxmaina (TMIpOJN3, KaueCTBEHHas peakuus ¢
HoOM Ha KpaxMal M ee NpHUMEHEHHE Uil OOHapyXeHHUs
Kpaxmajia B NpPOAYKTaX MHUTaHUsA). XHUMHUYECKHE CBOWCTBa
LEJUTIOJIO3Bbl:  THUAPOIN3, OOpa3oBaHHE CIOXKHBIX 3(PHUPOB.
[Ipumenenue u Omosormueckas pojb yriaeBoaoB. OKUCICHUE
YIJI€BOJIOB — UCTOUYHUK DHEPIUHU KUBBIX Opranu3mos. ITonstue
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00 HCKYCCTBEHHBIX BOJIOKHAX Ha TMPUMEpPE aIreTaTHOTO
BOJIOKHA.

Nnentudukanys opraHUYECKUX COCIUHEHUN. | 'eHeTnueckas
CBSI3b M@Ky KJIaCCAMH OPTaHUYECKUX COCTUHEHUH.
[IpakTuueckas pabora: PermieHue SKCIIEpUMEHTAIBHBIX 3a]1a4
no teme «l'eHeTmyeckas CBA3b  MEXIYy  KJIaccamu
OPTaHWYECKUX COCTMHCHHIN.

AmuHbl.  IlepBuuHbBIC, BTOpPHUYHBIC, TPETUYHBIE AaMHUHBI.
Knaccudukanus aMuHOB 110 THITY YTTIEBOJOPOTHOTO pajuKaia
U 4YMCIy AaMHUHOIPYNII B MOJEKyJe. OJEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHHE IIpEACIIbHBIX aAMUHOB.
®usnyeckue CBONCTBA aMUHOB. AMHUHBI KaK OpPraHMYECKHE
OCHOBAHMS: PEaKIMU C BOAOW, KUCIOTaMHU. Peakuus ropeHus.
AHUIMH Kak IpEACTaBUTEIb apOMAaTHUYECKMX aMHUHOB.
Crpoenne anumnuHa. [lpuumHBl OCIA0NEHUST OCHOBHBIX
CBOICTB aHWJIMHA B CPAaBHEHUU C aMUHAMH IIPEJEIBbHOIO psja.
XWMHUYECKHE  CBOMCTBA  AHWIMHA:  B3aUMOJEWUCTBUE  C
KHCJIOTaMU, OpOMHOMN BOJIOM, okucieHue. [lonyuenue aMuHOB

AJKWIMPOBAHUEM aMMHaKa u BOCCTaHOBJIEHUEM
HUTPOINPOU3BOJHBIX  yIIeBOAOpOAOB. Peaknus  3uHMUHA.
IIpumenenne aMHHOB B (bapmareBTuIeCcKou

MPOMBINUICHHOCTH. AHUMUH KAK Cblpbe 08 NPouU3e00Ccmed
anununoswlx kpacumeneu. Cunmesvl Ha OCHO8e AHUTUHA.
AmuHokHcH0TH M 6enku. CocTtaB 1 HOMeHKIatypa. CTpoeHue

aMHUHOKHUCIIOT. I'omonornyecknii pan MPEIEIbHBIX
AMHHOKHCIOT. Hzomepus  npedenvuvix  aMUHOKUCIOM.
dusuyeckue CBOMCTBA MPENEITbHBIX AMUHOKHUCIIOT.

AMUHOKHCIIOTHI KaKk aM(OoTepHbIE OpraHUYECKHE COeAUHEHUS.
Cuare3 mnentumoB. llemrumHas cBs3b.  bmomormueckoe
3HauYEHUE 0-aMUHOKHCJIOT. Obnactu IIPUMEHEHHUS
aMUHOKUCIIOT. benku kak npupojHsie Ouononumepsl. Cocra
u crpoeHue 0enkoB. OcHOGHble AMUHOKUCIOMbL, 00pa3yrowue
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oenku. XuMHu4yecKue CBOICTBa OEJIKOB: TUAPOIIU3,
JeHaTypanus, KauyeCTBEHHbIC (I[BETHBIC) pEaKlMud Ha OCNKH.
[IpeBpamienuss 6enkoB NuIM B opraHuzMme. buojormueckue
bynkunu OenkoB. JlocmudiceHuss 6 u3yueHuu Cmpoenus Uu
cunmesa 6enKos.

Aszomcooepacawue cemepoyukiuveckue coeourenus. Iluppon
U NUPUOUHX  IJeKMPOHHOE  CMpoeHue,  ApoOMAMu4ecKull
xapakmep, pasiuuue 6 NpPOAEIeHUU OCHOBHLIX CEOUCMS.
Hyxneunosvie kucnomwl: cocmag u cmpoenue. CmpoeHue
Hykneomuoos. Cocmas mnykneunosvix kuciom ([{HK, PHK).
Ponv  nykneunogvix — kuciom 8  dicusHeOesmenrbHOCMU
OpP2aHU3MOS.

Paznen: Xumud U KU3HB.

I/ICKYC CTBCHHBIC
CHUHTCTUYCCKUC ITOJINMECPHI.

u

Boicokomonekynsipable  coenuHeHUs. OCHOBHbIE MOHSTHUS
BBICOKOMOJIEKYJIIDHBIX ~ COEMHEHUH: MOHOMEp, IOJIHUMED,

CTPYKTypHOE 3BEHO, CTENEHb MOJIUMEPU3ALIIH.
Knaccudukanus nonumepoB. OCHOBHBIE CIIOCOOBI MOJTYYEHUS
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUM: peakuuu

MOJIMMEpU3aINH U MOJUKOHAeHcauu. CTpoeHHne U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOCHHS
MoJeKyn. TepMorIacTUYHbIE U TEPMOPEAKTHUBHBIE TIOJTUMEPHI.
IIpogoosuyue  opeanuueckue  nonumepsi.  Komnozumuvie
mamepuanel. Ilepcnekmuebl UCNONL308AHUL  KOMNOIUMMHBIX
mamepuanos. Kiaccupukanusi BoJIOKOH. CHHTETHYECKHE
BosiokHa. [lomuddupHble ¥ MOAMAMHIHBIE BOJIOKHA, WX
CTpPOEHHE, CBOMCTBA. [IpakTHUeCcKOe HUCIIOIb30BAHUE BOJOKOH.
Cunmemuuyeckue njieHKu. U3onayus O0Jisk NPO80008, MeMOpaHvl
0J151 ONpecHeHUst 800bl, 3aWUmMHble NIEeHKU O] a8momodunetl,
niacmelpu, xupypeudeckue nossasku. Hoevie mexnonoeuu
O0anvHelue20 co8epuIeHCme08anUsl NOIUMEPHBIX MAMEPUATIO8.
XuMuUs ¥ DKOJIOTHS. XUMHUECKOE 3arpsi3HEHUE OKPYKArOIIeH
cpensl M ero mociencTBus. OxpaHa THUAPOCHEpHI, TOYBBI,
atMocdepsl, haopsl U GhayHBl OT XUMHUECKOTO 3arpsS3HEHHUS
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Haxoxxnenne  MoJeKyasapHOH — (QOpMyNIBI  OPTaHHUYECKOTO
BELIECTBA I10 €r0 IUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIMX B €r0 COCTaB, WM MO MPOJAYKTaM CrOPaHUs
Pacuersl MaccoBo# 1071 (MacChl) XUMUYECKOTO COSTUHEHUS B
CMeECH.

Pacuersl Maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaklMu, €cid OJHO W3 BEIIECTB JAaHO B BHUJAE pacTBOpa C
ONPEAECIEHHON MAacCOBOM J10JIE PACTBOPEHHOI'O BELIECTBA
Pacuersl macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB
pEaKIuu, €CIM OJHO W3 BEIIECTB JaHO B W30BITKE (MMeeT
MIPUMECH ).

Pacuers maccoBoil wiM OOBEMHOW JOMHM BBIXOAA MPOJIYKTa
peaklMK OT TEOPETUYECKH BO3MOXKHOTIO.

Hroro 102 4 2
11 kamace
Pasnen Copnepxanue KomnuectBo | [Ipaktnueckne | Konnuectso
4acoB paboThI KOHTPOJIBHBIX
pabor
Beenenue Hayuynple meronpl mo3HaHuss B XxuMmuM. Mctounukwm | 1

xumuyecko  mHpopmauuu. Ilouck  wuHbopmamuu 1O
Ha3BaHUSIM, HACHTU(DUKATOpAM, CTPYKTYpHBIM (opmymnam.
XVMMHYECKUN aHaINW3, CHUHTE3, MOJEIMPOBAHME XHMUYECKUX
MPOLECCOB M SIBICHUH KaK METOJbl HAay4YHOTO IIO3HAHMSL.
Mamemamuueckoe  molenupoeanue  NPOCMPAHCIMEEHHO20
cmpoeHust monekyn opeanudeckux eewjecms. Coepemenmbvie
Qusuxo-xumuveckue Memoobl YCMAHOBNEHUs cocmasa u
CMPYKMypbl 6€Ujecms.
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1. Ctpoenue aToMma.
Ilepuoanueckuii 3akoH u IICXD
.. MenneneeBa

Ctpoenne BeniectBa. CoBpeMEHHAsi MOJIENb CTPOCHUS aToMa.
Hyanuzm anektpoHa. Keanmoewie uucna. Pacrnpenenenue
3JIEKTPOHOB IO SHEPreTHUYECKUM YpPOBHSAM B COOTBETCTBUH C
NPUHIMIIOM HAMMEHBIICH SHEpPruu, MpaBuioM XyHIa W
npununoM I[aynu. OcoO0eHHOCTH CTPOECHUS PHEPreTUYECKUX
ypoBHEW aTOMOB d-3JIEeMEHTOB. DJEKTPOHHAs KOH(HUTyparus
atoma. Knaccubukanus XuMUYecKUX 3JeMEHTOB (s-, p-, d-
aneMeHTbl). OCHOBHOE M BO30YKIIEHHBIE COCTOSIHUSI aTOMOB.
BanentHeie 3JI€KTPOHBI. [lepuonnueckas cucremMa
xumuueckux aieMmeHTtoB J[.U. MenneneeBa. ®uszndeckuit
cmbicn Ilepuoanueckoro 3akoHa J[.M. Menaeneesa. [Ipuuunnbl
U 3aKOHOMEPHOCTHM HM3MEHEHHS CBONCTB JJIEMEHTOB U UX
COEIMHEHUH 10 MepuojaM U rpymnmnaM. MupoBo33peHUYecKoe U
Hay4HOE 3HAYCHHE [Tepuoanueckoro 3aKOHa
J.W. MenneneeBa. Ilpoecnoszwr [.H. Menoeneesa. Omkpvimue
HOBbIX XUMUYECKUX DTIEMEHMO8.

10

2. Crpoenue BELIECTBA.
XuMHYECKas CBSI3b.

DneKTpOoHHas pupo/ia XUMHUYECKON CBSI3HU.
DIEKTPOOTPULIATENBHOCTD. KoBanenrnas CBSI3b, ee
Pa3HOBUJHOCTU M MEXaHM3Mbl 00pa3oBaHusA (OOMEHHBIN U
JIOHOpHO-aKLeNnTopHbli). MonHas cBsa3p. MeTamunyeckas
CBSI3b. Bonopoanas CBSI3b. Meswcmonexynapuole
83AUMO0elCmBUsl.

Kpucrannuueckne u  amopdHble  BemecTtBa.  THUIIBI
KPUCTAJNIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIsipHas, HOHHAs,
MeTaJlIM4eckast).  3aBUCHUMOCTh  (U3MYECKHUX  CBOWCTB
BEUIECTBA OT THUIIA KPUCTAUIMYECKOM pemeTrku. IIpuunHel
MHOTO0Opa3usi BemecTB. COBpEeMEHHBIE TMPEACTABICHUS O
CTPOCHUHU TBEPHBIX, JXKUJIKMX M Ta3000pa3HbIX BEILECTB.
Kuokue kpucmannoi.

13

3. XMMHUYECKHUE PEAKIUH.
Xumuueckue peaxkyuu u

['omorenHbIe U reTeporeHHbIe peakiuu. CKOpOoCTh peakiuy, ee
3aBHCUMOCTh  OT  Pa3JIMYHBIX  (DAKTOPOB:  NPHUPOJBI
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3AKOHOMEPHOCMU
npomeKaHusl.

ux

pearupyromux  BeUIeCTB, KOHIEHTpPALMU  pearupyrommx
BeliecTB, Temmeparypsl (mpaBwio Bant-T'odda), mmomamnm
PEaKIMOHHON MOBEPXHOCTH, HAIMUMUS KaTalau3aTopa. DHEpPrus
aKTUBAIMU. AKkmusupoganmwviti komniexc. KartammzaTtopsl H
Karanu3. Ponb kaTannm3atopoB B MPUPOJIE U MPOMBIILICHHOM
IIPOM3BOJICTBE.

Tonamue 06 sumanvnuu u sumponuu. Inepeus I ubo6ca. 3aKoH
I'ecca u ciaenctBus u3 Hero. TemnoBbie A3PHEKTH XUMHUECKUX
peakuuii. Tepmoxummueckue ypaBHeHHs. OOpaTUMOCTh
peakuuii. Xumuyeckoe paBHoBecue. CMelieHrne XUMHUYECKOT0
paBHOBecHsI  1OJ  JACWCTBUEM  pPa3IMYHBIX  (DaKTOPOB:
KOHIICHTPALMU PEareHTOB WM MPOAYKTOB PEAKINH, JaBICHHUS,
TEeMIEPaTypHhI. Ponb CMeEIIeHUs paBHOBECHS B
TEXHOJIOTHYECKUX MPOIeccaXx.

Hucnepcusie cuctembl. Komwrouonvie cucmemsi. VIcTuHHBIE
pacTBophl. PacTBOpeHHe Kak (U3MKO-XMMHMUYECKHUN Ipoliecc.
CnocoObl BBIpa)KEHUSI KOHIIEHTPAIUU PAaCTBOPOB: MaccoBas
JOJIsl  PAacTBOPEHHOTO BEILECTBA, MOJAPHAS U  MONALbHAS
KoHyenmpayuu. Tump pacmeopa u mumposanue.

Peaknmu B pacTBOpax 3yeKTpoiuToB. KadecTBeHHBIE peakIiu
Ha MOHBI B pacTBope. KHUCI0THO-OCHOBHBIE B3aMMOIECHCTBHS B
pactBopax. AmdotepHocTh. HonHoe npoussedeHue 600bl.
Booopoonvui nokaszamenv (pH) pacmeopa. T'unponus conen.
3HaueHue TUAPOIN3a B OMOJOTHYECKMX OOMEHHBIX Mpolieccax.
[TpumeHeHne THAPOIN3a B IPOMBIIUIEHHOCTH.
OKHUCIUATENBHO-BOCCTAHOBUTENBHBIE PEaKIMd B MPHPOJIE,
NPOM3BOJICTBEHHBIX  MpOLECCaX U JKU3HEAEATENIbHOCTU
OpPTaHU3MOB. OKucaumenvbHo-80CCMaHO8UMENbHbI
nomenyuan cpeowvl. Juacpamma I1yp6>. IloBeneHue BelecTs B
cpemax ¢ pasHbIM 3HaueHHeM pH. MeTonbl 31eKTpOHHOro u
91eKMPOHHO-UOHHO20 OanaHca. ['anbBaHWYECKHH SJIEMEHT.
XUMHUYECKHUE UCTOYHHKU TOKa. Cmanoapmuwviii 6000pOOHbIU
anekmpod.  CmanOapmHulil ~ 21eKMPOOHBILL  NOMEHYUAL
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cucmemvl. Ps0 cmanoapmuulx 31eKMpOOHbIX NOMEHYUANO08.
Hanpasnenue oxucaumenbHo-60cCmano8umenbHulX peakyuil.
DNEeKTPOJIN3 pacTBOPOB M paciuiaBoB coieil. [Ipaktuueckoe
NPUMEHEHUE DJIEKTPOJIM3a Uil TOJYYSHUS  IIEJIOYHBIX,
HIEJIOYHO3EMENbHBIX MeTauioB U  amomunus. Kopposus
METAJIJIOB: BHUJBI KOPPO3HH, CHOCOOBI 3alIUTHl METAJUIOB OT
KOPpO3UH.

[Ipaktudeckas pabora Ne2 — PemieHne 3KCHEPUMEHTATBHBIX
3ajga4 1o reme «l ' uaponuz»

4.OCHOBBI
XUMUHA

HeOpFaHquCKOﬁ

Ob6mas xapaktepuctuka sneMeHToB [A-IIIA-rpynn. Okcussl
U TEPOKCHIbl HaTpus W Kanus. Pacrio3HaBaHue KaTHOHOB
HaTpus U Kanus. Conu HAaTpus, Kalus, KaJIbLUsSI U MarHus, Ux
3Hau€HUE B MIPUPOJE U KU3HU YeoBeka. Kecmkocmob 60061 u
cnocobvl  ee  ycmpauenusi. Komnnexcuvle — coedunenus
AMOMUHUSA. AIOMOCUTUKAMNDL.

Metamnst IB-VIIB-rpynn (Menp, LUMHK, XpOM, MapraHei).
OcoOenHoctu cTpoeHust aToMoB. OOmue ¢uznueckue Hu
xuMuueckue cBoictia. [lonydyenne n npumenenue. OKCuabl U
TUAPOKCHUIBl ATHUX METAJIOB, 3aBUCUMOCTh HX CBOMCTB OT
CTENEHW  OKHUCJIEHMS  dJeMeHTa.  Baxueilmme  conu.
OxucnuTenbHblEe CBOMCTBa coJeil XpomMa W MapraHia B
BBICIICH CTETEHU OKUCIEHUSA. KomniekcHvle CcoeouHenus
xpoma.

OO6mas xapaktepuctuka sneMeHToB [VA-rpynmel. CBoiicTBa,
nojsiyueHue u npumeHeHue yrias. CuHHTe3-ra3 Kak OCHOBa
COBPEMEHHON MPOMBIIIIEHHOCTH. AKTHBUPOBAHHBINA YyTroOJib
Kak ancopOeHt. Hanocmpykmypel. Muposvie docmudicenus 6
obracmu  co30anus ~ HaHoMamepuanos.  DeKmpoHHOe
cmpoeHue MoJeKyIvl yeaprozo 2asa. Ilonyuenue u npumenenue
yeapHo2o 2asa. buoilornyeckoe AEWCTBHE YrapHOro rasa.
KapOuner kampnmsi, amoMuHHS © Kene3a. KapOoHaTel wu
rupokapOoHaTel. Kpy2oeopom yenepooa 8 sHcueou u Hextcusoll
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npupode.  KadecTBeHHas  peakuus Ha  KapOOHAT-HOH.
@usnyeckue U XUMHUYECKUE CBOMcCTBa KpeMHHs. CuilaHbl U
cumuiuael. Oxenn kpemuus (IV). KpemHueBbie KUCIOTH B UX
cosu. CuMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI.

OO0mas xapakTepuCcTHKa 3JeMeHTOB VA-rpynmbl. Hutpumsl.
KauectBennast peakiiusi Ha MOH aMMOHUS. A30THAasl KHCIJIOTa
KaK OKHuciuTenb. HutpaTsl, ux ¢uanyecKkue U XUMHYECKHE
cBoiicTBa, npuMeHeHue. CBOICTBA, [TOJIyY€HUE U IPUMEHEHHE
dochopa. Dochun. DPochopubie u mMoaMbOCchHOpPHBIC KUCTOTHI.
buonorudeckas poins hocdaToB.

Ob6mas xapakrtepuctuka 3neMeHToB VIA-rpymmbel. OcoObie
CBOICTBA KOHIIEHTPUPOBAHHOM CEepHOM KHUCIIOTBI.
KauectBennsle peakiiuu Ha cyinbQua-, cylbPUT-, U Cyibdar-
WOHBI.

Ob6mas XapaKTEPUCTHUKA 3JIEMEHTOB VIIA-rpynnsi.
OcobenHoctu xumuu Qropa. [anoreHoBOAOPOJIBI MU UX
noxydyeHue. ['alnoreHoBOJOpPOJHBIE KHUCIOTBI U HUX COJM.
KauectBennsie peakiuu Ha raJjoreHu-MOHBI.
Kucnoponconepxamue coeauHenuss xjopa. llpumenenue
rajoreHOB U UX BAKHEUIIINX COCIMHEHUM.

brazopoouvie cazvl. [lpumenenue 61a20pooubIx 2a308.
3aKOHOMEPHOCTH B W3MEHEHUHU CBOWMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COEIMHEHUM, BHICIINX OKCHJIOB U THAPOKCHJIOB.
Nnentudukanys HeOpraHnueCKNX BEIIECTB U HOHOB.
[TpakTiueckast pabora Ne3 — Pemienue s>KcCHepUMEHTATbHBIX
3a7a4 MO0 OPraHUYECKON XUMUU.

[TpakTraeckast pabora Ne4 — [TomyueHue ra3oB U U3y4eHHE UX
CBOMCTB.

5. Xumus B )KU3HU O6IJ.I€CTBa.

Xumuss u 31n0poBbe. JlekapcTBa, (epMEHTBI, BHUTaMMHBI,
TOPMOHBI, MUHEpajJbHble BOJBL. I[IpoOiembl, CBsI3aHHBIE C
IPUMEHEHUEM  JIEKapCTBEHHBIX  IIpemapaToB.  BpenHsle
NPUBBIYKKM M (AKTOPhI, pa3pylIaloUIe 3/10pOBbe (KypeHHUe,
ynoTpebJieHHe  aJKorojsi, Hapkomanus). ParnmonanbHOe
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rnutague. [Iumessle 1o6aBku. OCHOBBI ITUILEBOI XUMUH.
Xumus B MemunuHe. Pa3zpaborka mnexapcTB. XHUMHUYECKHE
CEHCOpBI.

XuMUs B TIOBCEHEBHOM KWU3HU. MOIOIIME W YHUCTALIUE
cpeactBa. PenemneHntsl, MHCEKTHIUALI. CpencrBa JUYHOU
TUTUEHBl W KocMeTwkH. IlpaBmia Oe3omacHOi paboOTHl ¢
€KUMH, TOPIOYUMH U TOKCUYHBIMHU BEIIECTBAMH, CPEICTBAMU
OBITOBOI XMMUH.

XHUMHS U CEJIbCKOE X03MCTBO. MUHEpaIbHbIE U OPraHUYECKUE
ynobpenusi. CpeAcTBa 3alUThl pACTEHUMN.

XuMusg B npomblnuieHHOCTH. OOmMe MpeAcTaBIeHUs o
MPOMBIIIUICHHBIX CIOCO0aX MOJYYEHUS! XMMHYECKUX BEIIECTB
(Ha TpuMepe MPOU3BOJCTBA aMMHUAKa, CEPHOM KHCIIOTHI).
[Ipombiiennass  opranudeckas  xumusi.  Celpbe I
OpraHMYecKOl NpoMbIIUIEHHOCTH. [IpoOrema OTXO0I0B H
noOOYHBIX  TPOAyKTOB.  Hambonee  KpymMHOTOHHAKHBIC
MIPOU3BOJICTBA OPraHUYECKUX COECIMHEHUN. YepHas U LBETHas
Metauryprusi. CTEKIIO ¥ CHIIMKATHAS TPOMBIIIUIEHHOCTb.
Xumuss B cTtpoutenbcTBe. lLlement. beron. Ilogbop
ONTUMAIBHBIX CTPOUTEIBHBIX MAaTEPUATIOB B IMPAKTHUYECKOU
JIeATETbHOCTH YEJIOBEKA.

XuMUS 1 3KOJOTHs. XUMUYECKOE 3arps3HEHUE OKpPYKaroulen
cpensl M ero mociuenctBus. OxpaHa ruapocdepbl, MOYBHI,
atMocdepsl, Gopbl U GayHbl OT XUMHUYECKOTO 3arpsI3HCHUSI

UTOIro

99
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TemaTn4eckoe IJIAHUPOBAHUE

10 kiace

Ne . Tema ypoka KosmyecTBo yacoB
Pazgea 1. OcHOBBI OpraHuveckoii Xumuu 84acos

1. B3auMocBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB. 1
[TostBneHne u pa3BUTHE OPraHUYECKON XMMHMHU Kak Haykd. IIpenmer oprannyeckoi
XUMHUHU. MecTo 1 3HaYeHHE OPraHMuYeCKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

2. XVMHYECKOE CTPOEHUE KaK MOPAJIOK COEUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX 1
BaJICHTHOCTH.

3. OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPraHUYEeCKuX coeuHeHnid A.M. | 1
bytnepoBa. 3aBUCMMOCTb CBOMCTB BELECTB OT XMMHUYECKOTO CTPOCHMSI MOJIEKYJI.

M3omepus 1 U30Mephl.

4. VYriepoaHsblil CKeJIEeT OpraHnyecKor MOJIeKyJbl. KpaTHOCTh XUMHUYECKOM CBSI3H. 1

5. [TousTue 0 pyHKuMOHANBHOI rpymnme. [IpuHimne! kiaccudukanum OpraHuuecKux 1
coenquHeHU. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUIIBI 00pa30BaHKs Ha3BaHUN
OpPraHMYECKUX COEAVNHEHUN

6. Knaccudukanus u 0coOeHHOCTH OpraHMYeCKUX peakluil. PeakiinoHHbIe IEHTPHI. 1
ITepBOoHaYaIbHBIE IOHATHUS O TUIIAX U MEXAHU3MAaX OPTaHUYECKUX pEaKLU.

7. ['OMOIMTHYECKNI U TETEPOIIMTUYECKHUI pa3pblB KOBAJICHTHON XMMUYECKOM CBSI3H. 1
CBobOoHOpaAMKaIbHBINA U HOHHBIM MeXaHu3Mbl peakuuu. [lonsTue o Hykieoduie u
anekTpoduie

8 Ypok noBropeHust 1 0000111eHUs TeMbl: OCHOBBI OpraHUYECKONH XUMUH 1
Pa3nes 2. Tema 2 YriieBoaopoabl U UX NPUPOHbIE HCTOYHUKHU 21 4

9. AJkaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl METaHa. Sp -
ruOpuau3anus opouraneil aroMoB yriepoja. ['omonoruyeckuit psan u obmas dopmyna | 1

ankaHoB. CucTeMaTH4ecKkas HOMEHKJIaTypa aJKaHOB M paJHKaJoB.
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3aMCIICHUA.

10

N3omepus yraepogHoro ckenera. PU3NYECKHE CBOWMCTBA AJIKaHOB. 3aKOHOMEPHOCTH
U3MEHEHHU (PU3MUECKUX CBOMCTB. XMMHYECKHE CBOWMCTBA AJIKAHOB: TaJIOTCHHPOBAHUE,
JNETUAPUPOBAHUE, TEPMHUECKOE pA3JIOKEHUE, KPEKUHI KaK CIIOCOObI IOIy4eHUs
BAKHEUILNX COCIMHEHUH B OPraHUYECKOM CHHTE3E.

11

['openue ankaHOB Kak OJWH M3 OCHOBHBIX MCTOYHHUKOB TEIJIa B IPOMBIIUICHHOCTH H
ObiTy. M3oMepu3aius Kak Crnoco0 MOTy4eHHs BBICOKOCOPTHOrO OeH3MHA. MexaHu3Mm
peaknuu cBOOOJHOpaAMKaIbHOTO 3aMemieHus. [lomydenue ankaHoB. Peaknus Bropia.
Haxoxxnenue B mpupoie U IPUMEHEHUE aJTKaHOB.

12

Huknoankanpl. CTpoeHne MOJEKynd HUKIOANKaHoB. OOmas ¢opMmyna HHUKIOAIKAHOB.
Homenknarypa nukioankaHoB. M3oMepusi UIMKIOAIKAHOB: YIJIEPOAHOIO CKEJeTa,
ME)KKJIaCCOBasi, MPOCTPAHCTBEHHAS (Yuc-mpanc-u3oMepus).

13

Cnernuduka CBOWCTB NHKJIOAJIKAHOB C MalbIM  pa3MepoM IWKIa. Peaknum

14

IPUCOEANHEHNS U PAIUKAIbHOIO 3aMEIEHUSI.

AJKeHbl. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHME MOIEKYJIbl STHICHA. Sp -
ruOpuau3anysi opOUTaiseld aTOMOB yriepoja. G- U T-CBS3U. [ OMOJOTHYECKH psia u
o0mas ¢popmyna ankeHoB. HoMeHKI1aTypa ajlKeHOB.

15

N3omepusi  alKeHOB:  YIJIEPOJAHOTO  CKelleTa,  IOJIOKEHWS ~ KpPaTHOW  CBS3H,
MPOCTPAHCTBEHHAs (yuc-mpanc-u3oMepusi), MexkiaaccoBas. Duznueckue CBONCTBA
AJIKCHOB. PeaKHI/II/I SHCKTpO(l)I/IJ'IBHOFO IMPUCOCANHCHUSA  KaK croco0 ITOJTYUCHU A
(GYHKIIMOHATIBHBIX MPOM3BOAHBIX  YrieBoaopoaoB. IIpaBuno MapkoBHHKOBa, €ro
AJIIEKTPOHHOE 000CHOBAHKE.

16

Peakuun okucinenus u nonumepusanuu. [[oaM3THIEH Kak KPYNTHOTOHHAXHBIA MPOIYKT
XUMHYECKOT0 MPOou3BOACTBA. [IpoMbllieHHbIE M Ja0OpaTOpHbIE CIOCOOBI MOJIyYEHUs
ankeHoB. [Ipasuno 3auyesa. lIIpuMeHeHne alKeHOB.

17

Anxanuensl. Knaccupukanust ankaaueHOB I0 B3aUMHOMY DPAacIlOIOKEHHIO KPaTHBIX
cBsizell B Monekyne. OCOOEHHOCTH 3JIEKTPOHHOIO U IPOCTPAHCTBEHHOIO CTPOEHUS
COIPSIKEHHBIX AJIKAIUEHOB..
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18

O6mas ¢opmyna ankagueHoB. HomeHknaTypa u m3omepus ankanneHoB. dusnueckue
CBOMCTBA aJKaJMEHOB. XMMUUYECKHE CBOWCTBA aJIKaJMEHOB: PEAKIIUU NPHUCOCTUHEHUS
(ruapupoBaHue, TaJIOTEHUPOBAHUE), TOPEHUS U MTOJIMMEPHU3aIUH.

19

Bxuiag C.B. JleGeneBa B moydeHHE CUHTETHUYECKOTO Kaydyka. BynkaHuszamus kaydyka.
Pe3nna. MHoroo6pasue BUJOB CUHTETHUECKUX KaydyKOB, UX CBOMCTBA M IPHUMEHEHHUE.
ITonmydyenue ankaaueHoB.

20

AJNKUHBI. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl alEeTUIICHA. Sp-
rubpuauszanus opOuTaneid aToMoB yriaepoaa. I'omonorudeckuil psa u obmas dopmyina
ankuHoB. HoMeHkiarypa.

21

N3omepus: yriaepogHOro CKeleTra, IIOJOKEHUsT KpPaTHOW CBSI3M, MEXKKJIAcCOBas.
@u3nyeckue CBOWMCTBA aJKMHOB. XHMHUYECKHME CBOWCTBA AJKHHOB: pPEaKUUU
MPUCOEAMHEHUS KaK Cloco0 MOJyuyeHUs! TOJUMEPOB U IPYTUX MOJIE3HBIX MPOTYKTOB.

22

Peaxyuu 3amewenus. l'opeHue aleTWIEHAa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO
IUIaMEHH AJI CBApKU U pe3ku MeTayuioB. IlonmydyeHue aneruiieHa NUPOJIU30M METaHa U
KapOuaHBIM MeToIoM. [IpuMeHeHune aneTuieHa.

23

Apensbl. Hcmopusi omxpwimusi 6enzona. COBpEeMEHHBIE MPEICTABICHHS 00 JIEKTPOHHOM
U TIPOCTPAHCTBEHHOM CTpOeHWHM OeH3o0ma. M3omepusi M HOMEHKIIATypa TOMOJIOTOB
6ensosna. OOmas popmyina apeHoB.

24

@dusnyeckne cBoWicTBa OeH3oia. XMMHUYECKHE CBOiicTBa  O€H30ia:  peakuuu
3NIEKTPO(UIBHOTO 3aMelIeHUs] (HUTPOBaHUE, raJIOTeHUPOBAHUE) KAK CIIOCOO MOJTyYeHHS
XUMHYECKMX  CpPEACTB  3aIMThl  PACTEHUH;  TNpUCOEOUHEHHs  (TUIPUpPOBAHHUE,
raJJIoreHMPOBAaHNE) KAK JOKAa3aTeIbCTBO HEMPEIEIbHOTO XapakTepa 6eH3o0J1a.

25

Peakuus ropenus. [lonydyenue Oenzona. OcobeHnocmu Xumuyeckux c80uUcme monyoud.
B3anmHoe BnusHHME aTOMOB B Mojekyne Tonyona. OpuenmayuonHvle 3¢pdexmol
s3amecmumeneu. [IpuMeHeHne TOMOJIOTOB OEH307Ia.

26

Xumust U dHepretuka. [IpupogHble HMCTOYHUKM YriaeBoJopoJoB. Ilpupoansiii u
NOMYTHBIK HEPTIHOW Ta3bl, MX cOCTaB M wucnoib3oBaHue. CoctaB HepTH U ee
nepepabotka. Hedrenponykrsl. OxkraHoBoe uncio OeH3uHa. OXxpaHa OKpYy)Karollei
cpenpl ipu HedrenepepadoTKe U TPAHCTIOPTUPOBKE HEPTENMPOAYKTOB. AJIbTEpHATHBHBIE
UCTOYHUKH PHEPIHUH.

27

HpaKTI/ILIeCKaSI pa60Ta: HOJIy‘-ICHI/IC OTWJICHA U U3YUCHHUC CT'O CBOMCTB.

28

ypOK IOBTOPCHHUA U 06061HCHI/I$I TCMBI: yFJ’IeBOIIOpO,I[BI " UX IPUPOJAHBIC HCTOYHUKHU
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29

KonTponbHas pabota no Teme: YriieBogopoIbl U UX NPUPOAHBIE HCTOYHUKHU

Paznen 3. Kuciopoacoaepxxamme u a30TcogepKaliye OpraHuyecKne coeTMHeHUus U
HX NPUPOIHBbIE HCTOYHUKH ( 54 yaca)

30

Cnuptsl. Knaccudukamus, HOMeHKIaTypa CiupToB. ['oMonorndeckuii psaa u oomas
dbopMyIia IpeaeNbHBIX OHOATOMHBIX CIUPTOB. M30Mepusi..

31

®Pu3nyecKue CBOMCTBA IIPEAEIbHBIX OJJHOATOMHBIX CIIMPTOB. BonopoaHas CBA3b MEXAY
MOJIEKYJIaMH U €€ BIMsIHUE Ha (pU3MUYecKe CBOMCTBA CIIUPTOB.

32

XUMHYEeCKUEe CBOWCTBA: B3aUMO/JICIICTBHIE C HATPUEM KaK CIIOCO0 YCTAaHOBIICHUS HATHUUS
TUAPOKCOTPYIIIIBI, C TAJIOTEHOBOIOPOIaMHU KaK CIIOCO0 MOIYYSHUS! PACTBOPUTENIEH,
BHYTPHU- U ME@XKMOJIEKYJIsSIpHasl AeTuapaTanus. Peakius ropeHus: CiupThl Kak TOIUIMBO.

33

[Tomyyenue sTanomna: peakuusi OpoKeHUsI TIIOKO3bI, THApaTanus stuiieHa. [lpumenenue
MeTaHoJa 1 3TaHoja. PU3NoNornuecKoe IeHCTBUE METAHOJIA U ATAHOJIA HA OPTaHU3M
YeJI0BeKa.

34

OTHICHTJIMKOIb U TIIMOCPUH KaK IPECACTABUTCIIN IIPECACIIbHBIX MHOTI'OATOMHBIX CIITMPTOB.
KauecTBennas pCaKknyg Ha MHOTOAQTOMHBIC CIIMPTHI U €€ NPUMCHCHHUEC JIA paCllO3HABAHHA
TIIMOCprHa B COCTaBE KOCMECTUYCCKHUX CPEACTB. HpaKTI/IquKOC IMPUMCHCHHUC
STUJICHTJIMKOJIA W TJIMLCPHUHA

35

®enon. Ctpoenne Mosekybl ¢peHona. BzanMHoe BivsHuE aTOMOB B MOJIeKyJie (eHoa.
dusnyeckue CBOCTBA (heHoa.

36

XuMHUECKUe CBOMCTBA (peakluu ¢ HaTpUeM, THPOKCHIOM HaTpus, OpoMoMm).
[Tonyuenue ¢enona. [Ipumenenue penona.

37

Anpneruipl U keToHbl. Kitaccudukanms anberuioB 1 KETOHOB.

38

CtpoeHue npeenbHbIX albAETHA0B. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOHMIIbHOM TPYMIIbI.

39

["'omonornueckuit psaj, odmas Gopmyia, HOMEHKIIaTypa U U30MEpUs IPEeIIbHbBIX
anbaernioB. dusndeckue CBONCTBA NPEAEIBHBIX aJIbJIETHIOB.

40

XUMHYEeCKHE CBOWCTBA MPENIENbHBIX allbJETUOB: THAPUPOBAHNE; KAYECTBEHHbBIE
peakIMy Ha KapOOHWIIBHYIO IPYIIY (Peaklus «cepeOpsHOro 3epKaiay, B3auMOICHCTBHE
¢ ruapokcuom Meau (1)) u ux npumenenue A oOHapyKEHUS IPEAETbHBIX allbJIETH]I0B
B ITPOMBIIIJIEHHBIX CTOYHBIX BOAAX.

41

HonyquHe MPEACIIBHBIX AJIBACTHIO0OB: OKUCJICHUEC CITMPTOB, THApaTalvs allCTUJICHA
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(peakmust Kydyeposa). TokcnuHocTh anbaeruaos. [I[pumenenne Gpopmanbaeruua u
areTaigbIerua. .

42 AIIETOH Kak IpeaIcTaBUTENb KETOHOB. CTpOeHHE MOJIEKYJIbI arleToHa. OCOOEHHOCTH
peaxkuuu okucieHus arerosa. [Ipumenenue anerona

43 Ypok 060011eHus TeMbl :CIIUPTBI, aJIbJICTHIBI, KETOHBI

44 KapOonoBsle kucnotsl. Knaccudukanus 1 HOMEHKIaTypa KapOOHOBBIX KHCJIOT.

45 CrtpoeHue npeenbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIbHOM IPyMIIbL.

46 I'omonoruueckuii psa u obmas Gopmyna npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIOT. PU3NUECKUEe CBOMCTBA MPEJEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

47 XUMHUYECKHE CBOMCTBA MPECTbHBIX OHOOCHOBHBIX KaPOOHOBBIX KHCIIOT (PEAKIIHUH C
MeTaJlaMi, OCHOBHBIMU OKCHJAMHU, OCHOBAHUSAMH U COJSIMM) KaK HOATBEPIKICHHE
CXOJICTBA C HEOPraHUYECKUMHU KUCIIOTaMHU.

48 Peaxnus srepudukanum u ee o0paruMocts. BiiusiHue 3amectureseil B yriieBo10poIHOM
paaMKaie Ha cHly KapOOHOBBIX KMCIOT. OCOOEHHOCTH XMMHUECKUX CBOWCTB
MYpPaBbHUHOMN KHCIIOTHI.

49 [Tony4yeHune npeaeabHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT: OKUCIIEHHE AIKaHOB,
QJIKEHOB, IEPBUYHBIX CIIUPTOB, aJIbJIETUJIOB.

50 Baxwneiimme npeacraBuTe KapOOHOBBIX KHCIIOT: MypaBbHHAs, YKCyCHasi M OCH30MHAsI.

51 Bricime npenenbHble U HENpeelbHble KapOOHOBBIE KUCIOThI. Onmuueckas u3omepusl.
Acummempuueckuii amom yenepooa. IlpumeHenne KapOOHOBBIX KHUCIIOT.

52 Crnosxnble 3¢upsl U xupbl. CTpoeHNE 1 HOMEHKJIATYpa CIOXKHBIX 3(PUPOB.
MeskkiaccoBasi U30MepHUs ¢ KapOOHOBBIMH KHCIOTaMH.

53 CrniocoObl noydeHus ClI0XKHbIX 3QupoB. OOpaTUMOCTh peaklUU dTepUUKaLIIH.
ITpuMeHeHue CIIOKHBIX 3(UPOB B MUIIEBON U Map(proMepHON MPOMBIIIIEHHOCTH.

54 Kupsl kak croxHble 3)UpPBI IIMLEPHHA U BBICIINX KAPOOHOBBIX KUCIOT. PacTuTenbHbIe
Y KUBOTHBIE JKUPBI, UX cOocTaB. PU3NYECKHE CBOMCTBA KUPOB. XUMUYECKHUE CBOMCTBA
JKUPOB: TMIPUPOBAHUE, OKUCIICHUE.

55 ['uponu3 winm oMbUIEHHE KUPOB KaK CIIOCOO MPOMBILIUIEHHOTO MOJTYUYEHHs COel
BBICHINX KapOOHOBBIX KHCIHOT. [IprMenenue xupoB. MbUT4 Kak COTU BBICIIAX
KapOOHOBBIX KUCIIOT. Moromiye CBOMCTBA MbLIA.

56 [TpakTuyeckast pabota: I'napoau3 sKUpoOB.
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57

Ypox nmoBTopenus Tembl: KapOoHoBbIe KuCI0THL. CoxHBIE 2GUPBL KHUpHI.

58

YrneBoasl. Kimaccuduxanms yrineBomaoB. @u3ndecke CBONCTBA M HAXOKICHHE
YIJI€BOJIOB B IPUPOJIE.

59

I'mroko3a kak AIbACTUAOCIIHPT. XHMHUYEeCKHEe CBOMCTBA TIIFOKO3EI: ayuiuposarue,
anikuiuposadue, CMMPTOBOC U MOJIOYHOKHUCIIOC 6pO)KCHI/Ie. 3KCHepI/IM€HTa.HBHBIe
JOoKa3aTcJIbCTBA HAJINYUA aﬂbﬂerHHHOﬁ U CIIMPTOBBIX I'PYIIII B I'NIFOKO3C. HOJ'IY"ICHI/IC
TJIFOKO3BI.

60

@pykmosa kak usomep 2110ko3vl. Pubosa u oezoxcupubosa. Baxueiinme nucaxapuisl
(caxapo3a, 1akmo3a, maibmo3sa), uX CTpoeHue u pusnyeckue cBoiictra. ['umponus
Caxapo3sbl, JIAKMO3bl, MANbMO3b.

61

Kpaxmai u nenirono3a kak Onosiornyeckre noaumepbl. XMMUYECKUE CBOWCTBA Kpaxmasa
(ruapoan3, KauecTBEHHas peakiys ¢ H0JJ0OM Ha KpaxMaJl U ee IpUMEHEHHE s
OoOHapyXeHHs KpaxMaia B IPOJYKTaX MUTAHUS).

62

XHUMHUYECKHE CBOMCTBA HCJIIIOJIO3BI: THAPOJINS, o6pa30BaHHe CJIOKHBIX 3(1)I/Ip0B.

63

[IpumeneHue u Onosoruueckas poib yrieBoaoB. OKUCIEHUE YTI€BOJOB — HICTOUHHUK
SHEpPIr'uy KMUBbIX OpraHu3MoB. [ToHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEpPE
alleTaTHOI'O BOJIOKHA.

64

YPOK IIOBTOPCHHA TCEMBI: VraeBoasl

65

Wnentudukanus opraHMuecKux coeAMHEHUN. [ 'eHeTnueckast CBsI3b MEX/ly KilaccaMu
OpPraHUYEeCKHUX COCIUHEHM.

66

VYpok-TpeHakep: pelieHne 3a/1a4 Ha COCTaBJIEHUE N'€eHETHUECKHUX [EMOYEK OPraHMYECKUX
BELIECTB

67

[IpakTuueckas pabora: Perienne skcriepuMeHTaIbHBIX 334a4 1o TeMe «['eHeTnyeckas
CBSI3b MEXY KJIACCAMU OPTaHUYECKUX COCIUHEHUI.

68

Ypox noBTopenus Tembl: Kucnopoacoaepsxaiiue opraHudecKue COeAMHEHUS U UX
MPUPOJHBIE HCTOYHUKH.

69

AMUHBI. HCpBI/I‘-IHBIC, BTOPHUYHBIC, TPCTUYIHBIC aMUHBI. Knaccmbm(aunﬂ AMHHOB I10 TUITY
YIJI€BOAOPOAHOTO pajuKajia U YUCITY aMUHOT'PYIIIT B MOJICKYJIC. 9J'ICKTpOHHO€ n
MMPOCTPAHCTBECHHOC CTPOCHUC IMPCACIILHBIX AMWUHOB.

70

®u3nYecKre CBOMCTBA aMUHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHMS: PEAKIIUU C
BOJIOM, KMCJIOTaMH. Peakuus ropeHus.
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71

AHWJIMH KaK IpeJCcTaBUTENb apoMaTHiecKuX aMiuHOB. CTpoeHue aHwinHa. [I[pudauHbl
0cJ1a0JIeHUs OCHOBHBIX CBOMCTB aHMJIMHA B CPABHEHUHU C aMUHAMHU MPEEIBHOTO psJia.

72

XHUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJICCTBUE C KUCIIOTaMH, OPOMHOM BOJIOM,
OKHCIIEHHUE.

73

[Tonyuenrne aMHHOB aJTKUJIMPOBAHUEM aMMHUAKa M BOCCTAHOBIICHUEM HUTPOIPOU3BOAHBIX
yIiIeBoAopo10B. Peakniys 3uHuHA.

74

[IpumeneHre aMHHOB B (papMarieBTUIECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cbipbe 04
npoussoocmea anununosvlx kpacumeneu. Cunmeswvl Ha OCHO8e AHUIUHA.

75

AMuHOKHCHOTH U 6enku. CocTaB 1 HOMeHKIaTypa. CTpoeHHe aMUHOKHCIIOT.

76

I'omonornueckuit pana npeaAcIbHbIX aMHUHOKHCIIOT. H30M€puﬂ I’lpeaeﬂbelx aAMUHOKuUcjiom.

77

dusnyeckue CBOMCTBA MNpeaACIbHBIX aMUHOKHCIIOT. AMHHOKHCIOTEI KaK aM(i)OTepHI)Ie
OPraHn4CCKuUC COCAMHCHHU.
Cunres INECNTUI0B. HGHTI/IIIHZUI CBA3b

78

buonoruueckoe 3HaueHne a-aMUHOKUCIOT. O0JIaCTH IPUMEHEHHsI aMUHOKUCIIOT. benku
KaK MPUPOJHbIE OMOMIOJIUMEPBI.

79

CocraB u ctpoeHue 6enmkoB. OcHOB8HbIE AMUHOKUCIOMbL, 0Opazyiowue Oeiku.
XUMHUYECKUE CBOMCTBA OCITKOB: TUAPOIIU3, ICHATYpAIUs, KAYSeCTBEHHBIC (IIBETHBIC)
peakiu Ha OCIKH.

80

[TpeBparenus 6enxoB nuiy B opranuzme. buonorudeckue QyHKIMU OEITKOB.
Jocmuoicenus 6 uzyuenuu cmpoenusi u cunmesa 6enKos.

Azomcodepacawue cemepoyuxiuieckue coeourenust. Iluppon u nupuoun: 31eKmpoHHoe
cmpoeHue, apoMamuyecKuli Xapakmep, pasiuyue 8 NPoseieHUuu OCHOBHbLIX CEOUCMS.
Hyxneunoswvie kucnomei: cocmas u cmpoerue. Cmpoernue Hykieomudos. Cocmas
Hykaeunosvix kuciom ([[HK, PHK). Ponb HYKIeUHOBbIX KUCIOM 8 HCUSHEOesMEbHOCIU
OpP2aHU3MO8

81

VYPpok MOBTOpEHUs TEMBI: a30TCOJEpIKAIINE
OpraHWYECKHUE COCANHEHUS U UX MPUPOJIHBIE HUCTOYHUKH

82

VYpok 06061menHns 3Hanuii o treme: Kucnopoiconepikaliue u a30TcoaepKaliue
OpPraHMYECKHUE COEIMHEHUS U UX IPUPOIHBIE UCTOYHUKHU

83

KonTtponbhas padora no teme: Kucnopoaconepskaiye 1 a30Tcoaepkarime
OpraHUYECKHUEe COETUHEHUS U UX MPUPOJIHBIE UCTOYHUKHU
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Pa3nen 4: Xumus u xu3Hb. UckyccTBeHHbIE M CHHTeTHYeCKHe MoJuMepbl.21 .

84 BeicokomonekynspHble coeinHeHusl. OCHOBHBIE IOHATHS BBICOKOMOJIEKYIISIPHBIX
COEJIMHEHUI: MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb ITOJIMMEPU3ALIIH.

85 Knaccudukanus nonumepoB. OCHOBHBIE CITOCOOBI MOTYUEHHS BHICOKOMOJIEKYIISIPHBIX
COEMHEHUN: peaKkIMy NOJMMEPHU3aLMH U MOJIHUKOHICHCALUH.

86 CtpoeHue u CTpyKTypa MoJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB OT CTPOCHUS
MoJieKys1. TepMonaacTuYHbIe U TEPMOPEAKTUBHBIE TOJUMEpHL. [Ipogooauue
opzanuyeckue noaumepvl. Komnozumnvie mamepuanwvi. Ilepcnexmugbt ucnonb306aHus
KOMNO3UMHbIX MAMEPUATLO8. MAMEPUATIOB

87 Knaccudukanus Bonokon. Cunrernueckue BosiokHa. [TommadupHeie u mommamMuHbe
BOJIOKHA, UX CTPOEHHUE, CBOMcTBa. [IpakTHuecKkoe NCIO0Ib30BaHUE BOJIOKOH.
Cunmemuyeckue nieHKu. U30IAYUSL i NPOBOO08, MEMOPAHbL Ol ONPECHEHUS BOObL,
3auummnovie NIeHKU 011 A8MOMOOUIel, niacmulpu, xupypeuieckue nossasku. Hoevie
MEeXHOI02UU OAIbHEeUUle20 COBEPUUEHCIMBOBAHUS NOIUMEPHBIX MAMEPUATO8.

88 BoJiokHa Ha mpuMepe aleTaTHOro BOJIOKHA.

89 [IpakTuyeckast pabora: Paco3naBaHue rmacTMace ¥ BOJOKOH.

90 JlexapcTBa, pepmeHThI. [Ipo0ieMsl, CBS3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX
IIPEnapaToB.

91 Burtamunsl, ropmonsl. [IpoGiieMsl, cBsI3aHHBIE ¢ TPUMEHEHHEM JIEKAPCTBEHHBIX
IIpenapaToB.

92 MunepanbHblie Bobl. [Ipobiaembl, CBS3aHHbBIE ¢ TPUMEHEHHEM MUHEPAJIbHBIX BOJ.

93 Bpenubie npuBbIUKY U (PaKTOPBI, pa3pyLIatoliye 310pOBbe (KypeHue, ynoTpedieHue
ajKoroJsi, HapkomaHus). Parmonansnoe nutanue. [lumiessie 1o6aBku. OCHOBBI TUIIEBOM
XUMHUH.

94 XvMus B MOBCETHEBHOM kHU3HU. Motomue u ynuctsanme cpeacrsa. Cpencrsa 60pb0bI €
OBITOBBIMHM HACEKOMBIMU: PETIEIIICHTbI, HHCEKTULIUIBI.

95 CpencTBa TUUHOM TMTHEHBI U KocMeTuKU. [IpaBuiia 6e3onacHoi paboThI ¢ €IKUMH,
TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOI XUMHH.

96 HaxoxneHue MonekynspHoil popMysIbl OpraHMUECKOro BEIIECTBA MO €ro MIOTHOCTH U

MaCCOBBLIM JOJIAM 3JICMCHTOB, BXOIAIIUX B €0 COCTAB, WJIX IO MPOAYKTAM CrOpaHUs
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97

PacueTsr MaccoBoii 1051 (MacChl) XHMUYECKOTO COSUHEHUS B CMECH.

98

Ypok — TpeHaxkep MO PELISHUIO 3a]]a4 Ha HaX0XK/IEHUE MOJICKYIIPHON (HOpMYIIbI
OPraHUYECKOI0 BEILIECTBA 10 €r0 MIIOTHOCTU U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOISALIUX
B €0 COCTaB, WU IO MPOJIyKTaM CrOpaHusi, MaCCOBOM J0JIH (MacChl) XUMUYECKOTO
COEJIMHEHUS B CMECH.

99

Pacuets! macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKLIUH, €CITH OJTHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHOM MacCOBOM J0JI€il paCTBOPEHHOTO
BELIECTBA

100

VYPpok — TpeHakep 10 PEIICHUIO 33/1a4

101

Pacuersr mMaccel (00BbEMa, KONMMYECTBA BEUIECTBA) MPOMYKTOB PEAKIMH, €CIHA OJHO M3
BEIIIECTB JJaHO B U30BITKE (MMEET IIPUMECH ).

102

Pacyetsl MaccoBoil MM 0OBEMHOI JIOJIM BBIXOJIA MPOJYKTA PEAKIIUUA OT TECOPETHUCCKH
BO3MOXXHOTO YPOK — TpeHa)kep IO PEIICHHUI0 3a[ad M0 HAaXOKIEHHIO0 Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOJIYKTOB PEaKIMM, €CIM OJHO M3 BELIECTB JaHO B H30bITKE
(uMeeT mMpUMeEcCH), MAacCOBOM WM OOBEMHOHM IOJMM BBIXOJA MPOIYKTa PEaKIUu OT
TEOPETUYECKU BO3MOKHOTO

Hroro

102
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TemaTn4eckoe IJIAHUPOBAHUE 11 kaace

Ne .

Tema ypoka

KommuecTBo yacos

Pa3zgen 1. Beeaenne 1 u

Baxueinne XxumMmudeckrue NOHATHA. MeToabl TO3HAHUS B XMMUU.
Hayunble MeTo1b1 TO3HaHUS B XUMUU. ICTOYHUKN XUMUAYECKON
nHdopmanuu. [Touck napopmManuu 1Mo Ha3BaHUAM, HACHTHPUKATOPAM,
CTPYKTYpHBIM (hopMyiaM. XUMHUECKUH aHAIN3, CHHTE3, MOJCIIMPOBAHHE
XUMHUYECKUX IIPOLIECCOB U SIBJICHUM KaK METO/bl HAYYHOI'O [TIO3HAHMUSL.
Mamemamuyeckoe mooenuposarue npoCmpaHCmeeHHo20 CMpOeHUs
Monexyn opeanudeckux geugecms. CospemenHuvle uzuKo-xumuyecKue
Memoobl YCMAHOBIEHUsL COCMABA U CIPYKMYPbl 6eUYeCmS.

Paznen 2. Ctpoenue atoma. Ilepuoguuecknii 3akon u [1CXD /..
Menaeineesa 10 u.

OcHOBHBIE CBCIACHUA O CTPOCHHUU aTOMaA.
MO,I[CJ'II/I CTPOCHUSA aTOMaA. COBpeMeHHaH MOZCIIb CTPOCHUA aTOMA. HI[pO u
HYKJIOHBI. HyI(J'H/II[BI " U30TOIIBI.

(98]

QHGKTpOH. I[yaJ'H/I3M 9JICKTPOHA. KBanToBbic unciaa. ATomHas Op6I/ITaJ'IB.

OnexkTpoHHas KoHpurypamus aroma. Kiraccugukanmsi XuMuuecKux
AJIIEMEHTOB (S-, p-, d-eMeHThI). OCOOEHHOCTH CTPOEHHS YHEPTETUUECKUX
YpOBHEI aTOMOB d-2JIEMEHTOB.

Pacnipenenenue 35€KTpOHOB IO SHEPTETUYECKUM YPOBHSM B COOTBETCTBUH
C IIPUHLIMIIOM HAUMEHBLIEW SHEPIUH, IPABUIIOM XYHA U IPUHIIAIIOM
[Taynu.

OnexkTpoHHas KoH(puUrypauus aroma. BanentHsie 35eKTpoHbl. OCHOBHOE U
BO30YKJICHHBIE COCTOSIHHUS aTOMOB. DJIEKTPOHHbIE KOHPUTypalluu aTOMOB
MIEPEXO/IHBIX AIEMEHTOB.

3aBUCHMOCTH CBOMCTB BCIICCTB OT HMX COCTaBa WM CTPOCHUA.

43




8 VYPOK-TIPaKTUKYM COCTABJICHUS JICKTPOHHBIX KOH(PUTYpaIUii aTOMOB H 1
IIPOTHO3UPOBAHUE CBOVICTB

9 [Tepuonuueckas cucrema xumudeckux sineMentoB .M. Menaeneena. 1
®usnueckuit cmolca Ilepuonnueckoro 3akona JI.11. Menneneesa.
[IpyuunHBI ¥ 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U UX
COCJIMHEHMH 110 IIEpUOJIaM U Ipyniam

10 MupoBo33peHueckoe 1 HayuHoe 3HaueHue [lepuoanueckoro 3akoHa 1
J.1. Menneneesa. [Ipoeroswt [[. 1. Menoeneesa. Omxpvimue Ho8b1X
XUMUYECKUX 2TIeMEHMO8.

11 [ToBTropenue u o6o0menue remsl: CtpoeHue aroma. [lepuoanaeckuit 1
3akoH u [ICXD JI.1. MengeneeBa
Pasnen 3. Crpoenue Bemecta 13 u.

12 Xumnueckas cBA3b. MloHHas XxumMuueckas CBA3b. 1
DneKTpooTpULATENIbHOCTh. CTENEHb OKUCIIEHUS U BAJIEHTHOCTb.
I'uOpuau3anys aTOMHBIX OpOUTAICH.

13 KoBaneHnTHast xummueckast CBsi3b ,6€ pa3HOBUAHOCTH U MEXAHU3MBI 1
KoBanentHas cBsi3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUsI.
XapakTepUCTUKHU KOBAJIEHTHOU CBs3U. KOMILIEKCHBIE COEIUHEHNS.
IIpocTpaHcTBEHHOE CTpoeHHE MOJIEKYIL. ITosIIpHOCTD MOJIEKYII.

14 Meramumyeckas XUMUYeCKas CBA3b. EquHas npupoga XMUMHUYECKUX CBsi3el. | 1

15 Bonopoanas xumuueckas cBsi3b. MexMOJIEKyJIIpHbIE B3aUMOJCHCTBHS. 1

16 ITonumeps! OpraHUYeCKrUe U HEOPraHUYECKHE 1

17 I"a3z006pa3noe crpoenue BeniecTBa. KauecTBeHHBIN U KOIMYECTBEHHBIN 1
COCTaB BEUIECTBA.

18 [IpakTnueckas padorta Nel. [Tonyuenue, cobupanue u pacro3HaBaHuE 1
ra3oB

19 Kunkue BeniecTna. 1

20 TBepple BelecTra 1

21 JucnepcHsble cucteMsl. ICTUHHBIE pacTBOPBI. 1

22 Cocras Bemecta. CmecH. 1

23 Pacuersl, CBS3aHHBIX C TOHATHEM «JIOJIS)» 1

24 Kontponbnas pabora Nel. CtpoeHue BemecTBa 1
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Paznen 4. XuMuvecKkue peakumu U 3aKOHOMEPHOCTH MX MPOTEKAHMS.
35u.

25 Kiaccudukanms XuMruIecKux peakifii B OpraHu4eCKou 1 1
HEOPraHUYECKON XUMHUU. | OMOr€HHbIE ¥ T€TEPOT€HHBIE PEAKLIHH.

26 Peaknuu, uaymme ¢ n3aMeHeHHEM cocTaBa BemiecTBa. Cpefa BOIHBIX 1
pacTBOPOB: KUCIIAsl, HEUTpaJIbHas U IIEI0YHas.

27 CKopoCTh XMMMUECKUX PEaKLIUi, €€ 3aBUCUMOCTD OT Pa3IMYHbIX 1
(akTOpOB: MPHUPO/IBI PEarpyOIIKX BEIIECTB, KOHIEHTPALUU
pearupyouux BEeIEeCTB.

28 CKOpOCTh XMMHUYECKUX PEAKIIUH., €€ 3aBUCUMOCTb TeMIlepaTyphl (mpaBmwio | 1
Bant-T'odda), maoniagm peakimoHHON TOBEPXHOCTH.

29 O6patumocts peakiuii. Xumuyeckoe pasHosecue. [Ipunmumn Jle [larense.

30 CMmenieHre XuMUYECKOr0 paBHOBECHS 10J1 JICHCTBUEM pa3IMYHbIX
(bakTOpOB: KOHIIEHTPAIIUU PEAr€HTOB WIH MTPOYKTOB PEAKIUH.

31 CMmenieHre XuMU4YECKOro paBHOBECHS TOJ1 JICHCTBUEM pa3IMUHbIX 1
(bakTOpOB: JaBJIEHUS, TEMIIEPATYPHI.

32 Ponb cMerienrst paBHOBECHS B TEXHOJIOTHYECKUX MPOIeccax.

33 IToBTOpenue n 0000IIeHNE TEMBI CMEIICHHE XUMUYECKOTO PAaBHOBECHS

34 DHeprus akTUBaluu. Akmugupogantuiil komniexc. Katanuzatopsl u
Katanau3. Posp KaTanu3aTopoB B MPUPOE U IPOMBIILIEHHOM
ITPOU3BOJICTBE.

35 Tonuamue 06 snmanvnuu u sumponuu. Inepeus I'uboca. 3axkoun ['ecca u 1
CJIEJICTBUS U3 HETO.

36 TennoBsie a3pdekThl XUMUYecKuX peakiuil. Tepmoxummuueckue 1
YPaBHEHUS.

37 Pacuets! TennoBoro ¢ dexra peakuu. 1

38 JlucniepcHble cucteMbl. Koutouousie cucmemul. VICTHHHBIE paCTBOPEI 1

39 PacTBopeHune kak (pU3MKO-XUMHUYECKHUH Iporecc. 1

40 CriocoOrl BhIpayKEHUSI KOHIIEHTPAIMH PacTBOPOB: MaccoBas A0S 1
PacTBOPEHHOTO BELIECTBA, MOAAPHASA U MOIANbHASL KOHYEHMPAYUU.

41 Tump pacmeopa u mumpoeanue. 1

Peakiuu B pacTBOpax 21eKTpoIuTOB. KauecTBeHHbIC peakilii Ha HOHBI B
pacTBope.
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42

VYpok-ynpaxxHeHHe Ha onpeiefieHue KaUeCTBEHHBIX Peakil Ha HOHBI B
pacTBope.

43 KucnoTHO-0CHOBHBIE B3aUMOJICHCTBUS B paCTBOPAX.

44 Honrnoe npouzsederue 600vl. Amgpomeprnocme.

45 I'maponus opraHu4eCcKUX U HEOPraHUYECKUX COCIUHEHUM.

46 IMaaponus coneit

47 [TpakTruyeckas pabora Ne2 — PenieHre sKClIEepUMEHTAIBHBIX 33124 110 TeMe
«'unponusy

48 3HayeHne TUAPoIn3a B ONOIOTHIECKUX OOMEHHBIX MpOoIeccax.
[TpuMmeHeHue THIPOaN3a B IPOMBIIUIEHHOCTH (OMBUIICHUH KUPOB,
NOJIy4YeHHUe TUAPOIU3HOro crupTta). [lpuMenenue rugponusa B
MPOMBIIIJICHHOCTH

49 Ypok-ynpaxxHeHHE Ha COCTABJICHUE YPABHEHHUH 110 THAPOIIU3Y

50 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITEIbHOCTH OPTraHNU3MOB.

51 CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.
OxucaumenvbHO-80CCMAHOBUMENbHBII HOMEHYUAN cpeobl. [Juazpamma
1lypoo.

52 IToBeneHue BeliecTB B cpesiax ¢ pa3HbIM 3HayeHneM pH. Metob
AIIEKTPOHHOTO U 371eKMPOHHO-UOHH020 OaNaHca.

53 ["anpBaHMYECKU 21€eMEHT. XUMHUECKUE HCTOYHUKH TOKA.
Cmanoapmuwiii 6000poOHbLLL 21ekmpod. CmanoapmHulll 21eKmMpoOHbll
nomenyuan cucmemvl. Pso cmanoapmuuix 21ekmpoonsbix nOmeHyuanios.

54 Hanpaenenue oxucaumenvrno-eoccmanogumenvbHulx peakyuii. IAEKTPOIU3
PacTBOPOB M PACILUIABOB COJIEH.

55 VYpok ynpaxHeHue Ha pa3z0op 3a/1aHui 10 AIIEKTPOITU3Y paCTBOPOB U
pacIjaaBoB

56 [IpakTHueckoe NpUMeHEHUE JIEKTPOSIN3a AJIs MOTyYEHUs IETOYHBIX,
II€JI0YHO3EMENIbHBIX METAJJIOB U AJIFOMUHUSL.

57 Koppo3ust MeTanmioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJIIOB OT
KOPPO3HUH.

58 Ypok nmoBTOpeHus: M 0000IIEeHUs TEMBL: Xumuueckue peakyuu u
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3AKOHOMEPHOCMU UX NPOMEKAHUA.

59 KonrtponsHas pabota no Teme: Xumuueckue peakyuu u 3aKOHOMEPHOCMU 1
UX NPOMEKAHUSL.
Pa3nen S. OcHoBbI HeOpranm4veckoi xumum 35 4.

60 Kiaccudukanms HeopraHU4eCKuX COSTMHECHUMN. 1

61 Mertaibl. CriocoObl 1T0JIy4eHUsI METAJIJIOB. XapaKTEePHbIE XUMUYECKUE 1
CBOICTBa METAJIOB, HEMETAJIJIOB M OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX
COCJIMHEHUH.

62 O61as xapakrepuctuka 3aemMeHToB [A-IIIA-rpynn. Oxcunsl u 1
MIePOKCUIBI HATPHUS U Kallvs. Pacro3HaBaHWEe KAaTHOHOB HATPHS U KaJIusl.

63 Comnu HaTpusl, Kalivs, KaJdblUs U MarHus, UX 3Ha4€HUE B MPUPOJIE. 1

64 Conu HaTpust, Kausi, KaJIbIUsl ¥ MarHus, X 3HAYCHUE B )KM3HU YEJIOBEKa. 1
Hecmrxocmb 600b1 u cnocodwvl ee yecmpauneHus.

65 AnroMuHui, ero Gpusndeckre U XMMUYECKHEe CBOICTBA, MOJIyYeHUE U 1
MIPUMEHEHUE, HaXOX/ICHUE B IIPUPO/IE.

66 Amomocunukatbel. AM(DOTEPHOCTh OKCHIA U THAPOKCH 1A aTFOMUHHMS. 1
Comu amomunus. Komniexchvie coeOureHus: aioMuHUsL.

67 Mertannst IB-VIIB-rpynn (Menp, HMHK, XpoM, Maprasent). OcoOeHHOCTH 1
CTpO€HHUs aTOMOB.. OKUCIIUTEIbHBIE CBOMCTBA COJIEH XpOMa U MapraHiia B
BBICIIICH CTETICHU OKUCICHUS. KomnieKkcHvie coeOUuHeHUs Xpoma.

68 [Tepexoanble 3neMeHTHI (cepedpo, Me/ib, IIMHK, XPOM, PTYTh, MapraHell, 1
xenne30). O0mme Gu3ndecKkrue 1 XUMHUYECKHE CBOMCTBA METAJLIOB

69 OKcuabl ¥ THAPOKCUIBI 3TUX METAJIOB, 3aBUCUMOCTh UX CBOWCTB OT 1
CTETICHU OKHCIICHHS DJIEMCHTA.

70 Baxneiimme conn metaimos IB—VIIB-rpynn 11
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71 [Tonyuenue u npumenenue metawioB IB—VIIB-rpynmn. O6mme crmocoos 1
nosny4yeHus: MerauioB. [lonsatue o metaiypruu. YepHas u 1BeTHas
Metairyprusi. CriaBel (4epHbIe U 1[BeTHBIE). [[por3BOACTBO UyryHa U
CTaJIN.
72 VYpok — [ToBTOpeHust 1 00001IEHHSI OCHOBHBIX BOIPOCOB TEMBI «METAJIBD | 1
73 OO01mmas xapakTepucTuka HeMeTauioB. OKUCIUTETbHO-BOCCTAHOBUTENNbHbBIE | 1
CBOMCTBA TUITMYHBIX HEMETAJLIIOB.
74 OOmas xapakrepucTrka 31eMeHToB [VA-rpynmel. XapaktepHsle cBoiicTBa | |
75 [Tonydyenue u npumenenue yrist. CHHTE3-ra3 Kak OCHOBa COBPEMEHHOM 1
POMBIIIJICHHOCTH.
76 AKTHUBHPOBaHHBIN yroiib Kak afcopoeHt. Hanocmpykmypwi. Mupogvie 1
oocmudiceHus 8 001acmu CO30anUsl HAHOMAMepPUuanos. INeKmpoHHOe
CmpoeHue MOIeKyIbl yeapHo2o 2asa. [lonyuenue u npumeneHue yeapHo2o
eaza. buonozuueckoe delicmsue yeapnozo 2asa.
77 Conu yeonvrou kuciomol. Kapouowl kanvyus, amoMunus u dxcenesd. 1
Kapbonamot u cuopoxapdoonamet. Kpyeosopom yenepooa 6 scugotl u
Hedicusou npupooe. Kauecmseennas peakyusi Ha KapOOHam-UoH.
78 Qu3zuyeckue u xumudeckue ceovicmsea kpemuus. Cunansvl u CUTUYUObL. 1
Oxkcuo kpemnus (IV). Kpemnuesvie kucnomst u ux conu. Cunuxkamuvle
MUHepanbl — 0CHO8a 3eMHOU Kopbl. CTEKIIO U CUIIMKATHAs
POMBIIIIEHHOCTb.
79 OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB V A-TrpymIibl. 1
80 Hutpuasl. KauecTBeHHas peakiyst Ha HOH aMMOHMSL. 1
81 A30THas KUCIIOTa Kak OKUciIuTenb. Hurpatsl, ux ¢puznueckue u 1
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE.
82 CsoiicTBa, noinydyeHue u npuMmenenue pocdopa. PochuH. 1
83 ®ocdopusie u noaudochopHbie KUCIOTHL. buonorudeckas poiss pocharos | 1
84 OO6mas xapakTepucTUKa 3JeMeHTOB VIA-rpymnmsl. 1
85 Oco0ble cBOICTBAa KOHIICHTPUPOBAHHOW cepHOU KUCIOTHI. [loyuenue 1
CEpPHOM KHUCJIOTBHI.
86 KavecTBeHHbIE peakiuy Ha Cynb(ua-, CyabPUT-, U CyabhaT-nOHBI. 1
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87

O6mas xapakrepuctuka 35eMeHToB VIIA-rpynmel. OcoOeHHOCTH XUMUH
¢dropa.

88

FaJ'IOl"eHOBOI[OpO,I[BI " UX ITIOJIYUCHHUC. FaJ'IOFCHOBOI[OpOI[HBIe KHCJIOTBI 1
ux coau. KauecrBeHHbie PCaKkinun Ha raJJIOorCHUA-UOHBI..

89

Kucnoponcoaepxkaiiue coenuuenus xiaopa. [Ippumenenue raioreHoB u ux
BaXKHEHUIINX COCTUHEHUN

90

Bnacopoounsie casvi. Ilpumenenue 61a20pooHbIX 2a308.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX
CO€JIMHEHUH, BBICIIUX OKCUIOB M TUJPOKCHUIOB.

91

W nenTudukaiys HeOpraHM4eCKuX BEUIECTB U HOHOB.
[IpakTuueckas padora Ne3 — Pemenue skcriepuMEHTAIbHBIX 3a4a4 110
HEOPraHMYeCKOW XMMHUHU.

92

IIpakTuyeckas pabora Ne4 — [TonyueHue ra3oB U U3y4eHHUE UX CBOWCTB.

93

Ypok — [ToBropenus u 0600meHus TeMbl: OCHOBBI HEOPraHUIECKOU
XUMHH

94

Kontponbnas padota nmo teme: OCHOBBI HEOPraHUYECKON XUMUHU

Pa3zgen 6: Xumus B :KU3HM 001IecTBa 5 4.

95

Xumus u 370poBbe. BpeaHbie IpUBBIYKY U (PaKTOPBI, pa3pyllaoine
310pOBbe (KypeHue, ynoTpebieHue anKkorois, HapKkOMaHusl). XuMus B
Meauiae. Pa3paboTka gexapcTB. XUMHUUYECKHE CEHCOPHI.

96

XHUMUs B IOBCEIHEBHOM KU3HU. MOIOIIIME U YHCTSIIMUE CPEACTBA.
Penennentsl, uncekTuiuasl. CpeacTBa TMYHONW TUTHEHBI 1 KOCMETHKH.
[TpaBuna 6e30macHoil paboOThI ¢ AKUMU, TOPIOUYUMHU U TOKCUYHBIMU
BEIIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHUU

97

Xumusl B IPOMBIIIIEHHOCTH. OO1I1e MPeCTaBIeHHs O MTPOMBILIIIEHHBIX
croco0ax MoayYeHHs] XUMUYECKHX BELIECTB (Ha IpUMepe MPOU3BOACTBA
aMMMaKa, CepHON KUCIIOTHI). XUMHUS U CEITBCKOE X03UCTBO.
MunepanbHble U opranndeckue ynoopenus. CpeicTBa 3alllUThl pacTeHHUM

98

IIpomsinennast opranudeckast XuMus. CeIpbe 1J11 OpraHUYECKOi
npoMblnuieHHOCTH. [Ipo0iemMa 0TX010B M TOOOYHBIX TPOAYKTOB.

HawubGomee KPYINMHOTOHHAXXHBIC TIPOU3BOACTBA OPTraHUYCCKUX COCIUHEHUH.
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Xumus B ctpoutenscTBe. Llement. beron. [Tonbop onTuManbHbIX
CTPOUTEINbHBIX MATEPUAJIOB B IPAKTUUYECKON JEATEIHLHOCTH YEI0OBEKa

99 XUMHS U 9KOJIOTHS. XMMHUYECKOE 3arpsA3HEHNE OKpYKatouleil cpeabl M ero | 1
nocienctus. Oxpana ruapocdepsl, ToUBbI, aTMOCheEPHI, (0PI U (hayHbI
OT XMMUYECKOT'O 3arpsI3HEHMS.

Hroro 99
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