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Pabouas mporpamma mo xumuu s 10-11 wiaccoB cocraBiieHa Ha OcHOBE TpeOoBaHMiA
K pe3y/ibTaTaM CpeaHero oOIero oopazoBaHus, peACTaBIeHHBIXB DenepaibHOM rocyaapcTBEH-
HOM 00pa3zoBaTeNIbHOM CTaHIApPTe CpefaHero oOIero oopazoBaHus, a Takke OCHOBHOI 00pa3oBa-
TEJILHOM MPOTpaMMBbI CPEJHETO OO0IIero oOpa3oBaHUsI MyHUITUTIATEHOTO aBTOHOMHOTO 0O0Ie00-
paszoBaTenbHOTO yupekaeHus: Tpoulikas cpeansisi o0meodpazoBarenbHas IKoJa, pa3padoTaHHON
Ha ocHOBe [IpuMepHOif 0OCHOBHOMI 00pa30BaTENbHOM IPOrpaMMBbl CpeHEro o0Iero oopa3oBaHus,
onobperHoi permearneM deneparbHOT0 YIeOHO-METOIUYECKOTO OOBEAMHEHUS 110 00IeMy 00pa-
30BaHUIO, 1p. Ne 2/16-3 ot 28.06.2016r.

Pabouast nporpamma paccuntana Ha 2 yaca. B 10 knacce — 1 9 (1 u B Henemto, 34 yueOHbIE
Henenu, B 11 wracce - 1yacoB B Hezeno, 34 yueOHbBIC HEICTH.

JlanHas paboyas mporpamma obecnieunBaercs uHuer YMK mo xumuu (8-9 kmaccer) Pyn-
sutuc I'.E.,@enpaman @.I'. u 1p., BeiyckaeMoil uznarenscrBoM «lIpocsemenuey.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YYEBHOI'O INIPEJIMETA «Xumus»

BbinyckHUK HA 0230BOM YPOBHE HAYUYHUTCSH:

—PpacKkpbIBaTh Ha MpUMeEpaxX Pojb XUMUH B (GOPMUPOBAHUH COBPEMEHHOI HaAyYHOU KapTHUHBI
MUpPa U B TPAKTUUYECKON JESATETHHOCTH YEIIOBEKA;

—JIEMOHCTPUPOBATh Ha MIPUMEPAX B3aUMOCBSI3b MEXKIy XHMHUEH U JIPYTUMH €CTECTBCHHBIMU
HayKaMH;

—PpacKpbIBaTh Ha MPUMEPaX MOJOKEHUS TEOPUU XUMHUUEcKoro cTpoeHus A.M. Byriepona;

—noHuUMath ¢usndeckuii cMbich [lepuoamdeckoro 3akona J[.M. MenaeneeBa u Ha €ro OCHOBE
OOBSICHITH 3aBUCHMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB M OOpa30BaHHBIX UMHU BEILIECTB OT
3JIEKTPOHHOTO CTPOCHUSI aTOMOB;

—O0OBSICHAT, MPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIMX MPEJACTaBICHUN 00 MX
COCTaBe€ U CTPOCHUH;

—TIPUMCHSTHh MPaBUJIa CHCTEMAaTHYCCKOM MEXIyHAPOIHONH HOMEHKIATYPhl KaK CPEICTBA
pa3NuyueHus U UJIEHTU(PUKAIIMU BEIIECTB M0 UX COCTaBy U CTPOCHUIO;

—COCTaBJISITh MOJEKYISIpHBIE U CTPYKTYpHbIE (OpPMYIBI OpPraHUYECKUX BEIIECTB KakK
HOCcHTeNleH WHQOpPMAlMKM O CTPOCHWHW BEIIECTBA, €r0 CBOWCTBAX W MPHUHAICKHOCTH K
OTpeIeIECHHOMY KIIacCy COeAMHEHUI;

—XapaKTepu30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBaM,
YCTaHABIMBATh MPUIMHHO-CIICICTBEHHBIC CBSI3M MEXKIY TAaHHBIMH XapaKTepHUCTUKAMU BEIICCTBA;

—MPUBOAUTH TPUMEPHl XUMHUUYECKMX PEaKUHM, pPaCKPHIBAIOIIMX XapaKTEepHbIE CBOWMCTBA
TUMMYHBIX TPEACTABUTENICH KIACCOB OPraHMYECKUX BEINECTB C LENbI0 MX WICHTU(DUKAIHU U
00BsICHEHHS 00IaCTH TPUMCHCHUS;

—MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMHUYECKUX PEaKlHil Ha OCHOBE 3HAHHUU O
TUTIaX XMMUYECKON CBSI3U B MOJIEKYJIaX PEareHTOB U WX PEAKIIMOHHOW CITOCOOHOCTH;

—HCMOJIb30BaTh 3HAHHUS O COCTaBe, CTPOEHHWU U XUMHYECKUX CBOICTBax BEILECTB I
0€301MacHOT0 MPUMEHEHHS B TPAKTUUECKON JIESTETbHOCTH;

—TIPUBOJUTH TPUMEPHI MPAKTHIECKOTO HUCIOJIB30BAHUS MPOIYKTOB MepepaboTku HeGTH U
HNPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH (MOMMATHIIEHA, CHHTETHYECKOTO KaydykKa,
aI[eTaTHOTO BOJIOKHA);

—TIPOBOJMTH OMBITHI IO PACIIO3HABAHUIO OPraHWYCCKUX BEIICCTB: TIIHMIICPUHA, YKCYCHOU
KUCJIOTBI, HETIpeAETbHBIX )KUPOB, TITIOKO3bI, Kpaxmaia, OeJIKOB — B COCTaBe MUILIEBBIX MPOIYKTOB U
KOCMETUYECKUX CPE/ICTB;

—BJIQJICTh MPABWJIAMHA M TpHEMaMH O€30MacHON pabOThl C XMMHYECKUMHU BEIIECTBAMHU U
1ab0paTOPHBIM 000PYIOBaHUEM,

—yCTaHaBJIMBATh 3aBHCHMOCTh CKOPOCTH XMMHUUYECKON PEAKINU M CMEIICHUS XUMHUYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (JAKTOPOB C IIEIIBIO OMPEACIICHUS ONTUMAIBHBIX YCJIOBUN MPOTEKAHUSI
XUMHYECKUX MPOLIECCOB;

—TIPUBOJUTH IPUMEPHI TUIPOJIM3a COJIEH B MOBCETHEBHON JKU3HU YETIOBEKA;



—TPUBOJAUTh TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAKIUid B MPUPOJIE,
IPOU3BOICTBEHHBIX MPOIECCaX U KUZHEEATEIbHOCTU OPraHU3MOB;

—MPUBOAUTH TPUMEPHI XUMUUECKIX PEAKIINi, PACKPHIBAIOLMX OOIME XUMHUUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAIOB U HEMETAJIJIOB;

—TPOBOJMTL pPacyeThl Ha HAXOXKJICHWE MOJICKYIIIPHOW (GOpPMYIIBI  yIIICBOJOpOAA TIO
MPOAYKTaM CrOpPaHHS M MO €ro OTHOCHTENbHOH MJIOTHOCTH M MAaCCOBBIM JOJSM 3JIEMEHTOB,
BXOJ/SIIMX B €TO COCTaB;

—BJIaJIeTh TpaBUjaMH O€30MacHOrO OOpallleHHs C €AKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIIECTBAMU, CPEACTBAMU OBITOBOW XUMUH;

—OCYIIECTBIIATh TIOMCK XMMHUYECKOW WHQOpPMAIMU IO Ha3BaHWAM, HICHTH(PUKATOPAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

—KPUTHUYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMUUECKYI0 HH(POPMAIHIO, COACPIKALITYIOC ST
B COOOIICHUSX CPEACTB MaccoBOW MHGpopManuu, pecypcax HHTepHETa, HayIHO-OMYISPHBIX
CTaThAX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJSX BBISBICHUS OMIMOOYHBIX
CyXJeHu’ u GopMUPOBaHUS COOCTBEHHOMN MO3UIINH;

—TIPEJCTABJIATh ITYTH PEIICHHS TIOOATBHBIX IMPOOJIEM, CTOSIIMX TIepe]l YeIIOBEYSCTBOM:
9KOJIOTUYECKUX, SHEPTETUUYECKUX, CHIPbEBBIX, U POJIb XMMUHU B PEUICHUU STUX MPOOIIEM.

BoinycKHUK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYUTHCS

—UITIOCMPUPOBANb HA NPUMEPAX CMAHOGIeHUEe U I0TIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3IUYHBIX UCMOPUYECKUX d9Manax ee pa3eumusl

—UCNONBL308AMb MEMOObl HAYYHO20 NO3ZHAHUSL NPU BbINOJHEHUU HPOEKMOo8 U yyeOHOo-
UCCIe008aMeENbCKUX  3A0a4 NO U3VYEHUIO CBOUCMS, CNOC0O08 NONYYEeHUs U PACNO3HABAHUS
Op2aHU4eCcKUX 8euiecms;

—00BACHAMb NPUPOOY U CHOCOOBL 0OPAZOBAHUA XUMUHECKOU CE853U. KOBALEHMHOU (NOJISIPHOL,
HENoAPHOL), UOHHOU, MeMmAaiIudeckol, B8000POOHOU — C UYenvblo OnpedeneHuss XUMUYECKOU
AKMUBHOCMU GeUWeCcme,

—YCMAaHasIu8ams 2eHeMU4ecKylio C6s3b Medcoy KIACCaMu Op2aHUdecKux eewecmes O
000CHOBAHUSA NPUHYUNUANLHOL 803MONCHOCMU NOJVYUEHUS. OP2AHUYECKUX COeOUHEHUl 3A0AHHO20
cocmasa u cmpoeHus;

—YCMAanasIu8ams 83aUMOCEs3U MeHCOy pakmamu u meopuet, NPULUHOU U C1e0Cmeuem npu
auvanuze npooOIeMHbIX cumyayutl 4 060CHO8AHUU NPUHUMACMbIX PeUeHUll Ha OCHO8e XUMUYECKUX
SHaHUIL.

COAEPKAHUE YYEBHOI'O ITIPEIMETA

OcHOBBI OpPraHn4yecKoil XuMHu

[TosiBiieHME W pa3BUTHE OPraHUYECKOW XMMHUHU Kak Hayku. lIpenMer opraHmyeckod XuMHHU.
MecTo 1 3HaUeHHE OPraHUYECKON XUMUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHUE KaK MOPSI0K COETUHEHHS aTOMOB B MOJIEKYJIE COITIACHO MX BAJICHT-
HOCTU. OCHOBHBIEC MOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHS OPraHWYECKUX COEIUHEHHUN
A.M. ByrnepoBa. YrnepoaHblil CKEJIET OpraHM4eCKOM MOJIEKyJIbl. KpaTHOCTE XMMHYECKON CBS3H.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XUMHYECKOTO CTpOEHUs MoJeKya. M3omepust u nsomepsl. Ilo-
HATHE O PyHKIMOHANBHOW Tpymme. [I[puHIUme KiaccupuKauyu OpraHudeckux coeauHenui. Cu-
cTeMaThyecKas MeXIyHapoaHash HOMEHKIATypa M MPUHIUIBI 00pa30BaHUs HAa3BaHUI OopraHuye-
CKUX COCIMHEHUH.

Anxanbl. Cmpoenue monekynol memana. ['omonorudeckuii psg ankanoB. ['omosiorn. Homen-
Knarypa. M3omepust yrinepogHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHHUs (PU3MYeCKUX CBOWCTB.
XuMHYECKUE CBOMCTBA (Ha MpUMEpE METaHa W ATaHa): PEaKIUU 3aMelieHUs (raJJOrTeHUpPOBAHUE),
JETUAPUPOBAHUS KaK CIIOCOOBI MOTYYEHU S BRXKHEHIIIMX COETMHEHUI B OpraH4eckoM cuHTese. ['o-
peHHe MeTaHa KaK OJWH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B TPOMBILUIEHHOCTH U ObITY. Haxoxe-
HHE B IPUPOJIC U IPUMEHEHUE AIIKAHOB. [/oHAmMUE 0 YUKNOAIKAHAX.

Anxenbl. Cmpoenue monexynvt smunena. ['oMmonornueckuit psj ankeHoB. Homenkimarypa.
N3oMmepust yriiepoaHOro CKelleTa U IOJI0KEHUs KpaTHOM CBSI3U B MOJIEKyJIe. XMMHUYECKHUE CBOMCTBA



(Ha mpuMepe ATUJIEHA): peaK U NIPUCOEANHEH U (TATIOTEHUPOBAHUE, cUOpUposanue, TAIpATaL s,
2UOpo2ano2eHUposanue) Kaxk crocod moaydeHus GyHKIIMOHAIBHBIX MTPOU3BOIHBIX YIIIEBOIOPO/IOB,
ropenus. [lomuMepusanus dTHIEHAa KAK OCHOBHOE HAIIPABJIEHUE €TI0 UCII0JIb30BaHus. [lonmatuinen
KaK KpyNHOTOHH@)XHBIN MPOIYKT XMNMHUECKOTO NMPou3BOACTBA. [IpuMeHeHne 3TuiieHa.

AnkagueHsl U Kaydykd. [loHsTHe o0 ankagueHax Kak YIJIeBOJOpOJaxX C JBYMsS JABOMHBIMU
cBs3amu. [lonumepu3zanus auBuHuIa (Oyraauena-1,3) kak crnoco6 noxydeHust CHHTETHUECKOTO Ka-
yuyka. HaTypanbHBIN M CHHTETHYECKUM Kaydyku. Bynkanusanus kaydyka. Pesuna. [IpumeHenue
KaydyKka W PE3UHBI.

Anxunsl. Cmpoenue monexynvl ayemunena. I'omonorndeckuil psa anknHos. Homenkiiatypa.
MBomepus yriaepoIHOro CKeneTa U MOJIOKEHU KPaTHOM CBSI3U B MOJIEKYJIE. XMMHYECKUE CBOMCTBA
(Ha mpuMepe aLeTUIIeHA): peakMy IPUCOeANHEHUs (TaJIOTEHUPOBAaHKE, cuodpuposanue, Tuipara-
LU, 2UOPO2AN02eHUPOBAaHUEe) KaK CIIOCO0 MOIydeHUs TOTUMEPOB U APYTHX MOJE3HBIX MPOIYKTOB.
l'openue anerniieHa kKaKk MICTOYHUK BHICOKOTEMIIEPATYPHOI'O IUIAMEHM JJIsl CBApKU U PE3KU MeETal-
noB. [Ipumenenue aneTuneHa.

ApeHbl. beH3011 Kak IpeICcTaBUTENb apOMaTHUYECKUX YIIIEBOIOPOI0B. CmpoeHnue Monexyuvl
benzona. XuMHUECKUE CBOICTBA: peaKI[My 3aMelleHUs (TaJJOTeHUPOBAHKE) KaK CII0CO0 MOTydeHuUs
XUMHUYECKHX CPEACTB 3aLUThl PACTEHU, TpUCcOeIMHEeHUs (THAPUPOBAHNE) KaK J10Ka3aTeIbCTBO He-
npeaenpHoro xapakrepa OeHzona. Peakuus ropenus. [Ipumenenue 6eH3ona.

Cnuprsl. Knaccudukanus, HoMeHK1aTypa, H30MepHsi CIUPTOB. MeTaHO U 3TaHOJI KaK Mpe-
CTaBUTEH MPEIEIbHBIX OAHOATOMHBIX CIIUPTOB. XMMUYECKUE CBOMCTBA (Ha IPUMEpE METaHOJIa U
3TAaHOJIa): B3AaUMOJICHCTBHE C HATPHEM KaK CITOCOO YCTAaHOBJICHUS HAJTWUYHSI THIPOKCOTPYIIIHI, pe-
aKIMs C raJIOTeHOBOJIOPOJAMHU KaK CIIOCOO MOTydeHHs pacTBOPUTENEH, IerupaTalts Kak crocoo
NIOJIydEHUS dTUJICHA. Peakuus ropeHus: CuupTsl Kak TOIIMBO. [I[puMeHeHne MeTanoa 1 dTaHoJa.
®u3H0I0rMYECcKOe IeHCTBUE METAHOIA U 3TAHOJIA HA OPTaHU3M 4Y€JIOBEeKa. DTUJICHITIMKOIb U [IIU-
LEPUH KaK [TPEACTaBUTEIN IIPEAEIbHBIX MHOTOATOMHBIX CLIUPTOB. KadecTBeHHAas peakiyst Ha MHO-
TOaTOMHBIE CIIUPTHI U €€ IPUMEHEHHUE ISl pacllO3HaBaHUs NIMIEPUHA B COCTaBE KOCMETHYECKUX
cpencts. [IpakTnueckoe nMpuMeHEHHE STUICHITIMKOISA U INIMILIEpUHA.

®enon. CtpoeHue MoJieKyibl deHona. BiaumHoe uusHue amomos 8 mojexyne genonda. Xu-
Mudeckue ceolcmea: 83aumooelicmeaue ¢ Hampuem, 2U0poKcuoom Hampus, opomom. Ilpumenenne
denomna.

Anpnernapl. Metanaib ((OpMalIbIETH ) W dTaHAJb (AlETAIBJCTHT) KaK MPEICTAaBUTEIH ITpe-
JIETTbHBIX alib1eru0B. KadecTBeHHbIE peakiini Ha KapOOHMIIBHYIO TPYITY (peaKius «cepedpsiHOro
3epkanay, B3aummojaeicTBue ¢ ruapokcuaoM meau (II) m ux mpumeHeHue A oOHapyKEHHs Tpe-
JENIBHBIX aJbJETU0B B IPOMBILIUICHHBIX CTOYHBIX BOJaX. TOKCMYHOCTh anbaeruaos. [Ipumenenue
dopmanbreruaa u aneTaibIerHia.

KapOoHoBbI€ KUCIIOTBI. YKCYCHAsl KMCJIOTA KaK MPEACTaBUTEINb PEEIbHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHYECKHE CBOMCTBA (HA MPUMEpPE YKCYCHON KUCJIOTHI): pEaKMH C MeTaj-
JaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAHUSIMU U COJISIMU KaK MOATBEPKACHHUE CXOACTBA C HEOPraHHU-
YEeCKUMH KuclIoTaMu. Peakuust srepudukaniuy kak croco0 mojydeHus CloXHbIX 3¢upoB. [Ipume-
HEHHUe YKCYCHOHM KucioThl. [IpencTaBienne o BbICIIMX KapOOHOBBIX KUCIIOTaX.

Crnoxusie 3¢upbl U KUpbl. CloKHBIE 3UPBI KaK MPOIYKTHI B3aUMOJCHCTBHS KapOOHOBBIX
KHCIIOT CO cupTaMu. [IpuMeHeHne ClI0KHBIX 3(UPOB B MUIIEBON U Map(QrOMEpHON MPOMBI IITIEH-
HocTH. JKUpBI KaKk CIOXKHBIE 3(DMpPBI TIIMLIEPHHA U BBICIIMX KapOOHOBBIX KUCIIOT. PacTuTenbHbIE U
YKUBOTHBIE )KUPBI, UX COCTaB. Pacrio3HaBaHKE paCTUTENbHBIX KUPOB HA OCHOBAHUU UX HENPEAEIb-
HOTo xapakrepa. [Ipumenenue xupoB. [ MApOIN3 UM OMBIJICHHE )KUPOB KaK CIIOCOO MPOMBIIIUIEH-
HOTO MOJIy4E€HUs COJICH BBICIIMX KapOOHOBBIX KMCIOT. MBLIA KaK COJIM BBICHIMX KAPOOHOBBIX KHUC-
70T. Moronpe CBOMCTBA MbLIA.

VYrieBoapl. Knaccugukanus yriesonoB. HaxoxxaeHnue yrineBoJoB B npupoje. [ moko3a Kak
anpaerngocnupt. bpoxenue rmoko3bl. Caxaposa. [ uopoaus caxaposvl. Kpaxman u 1eJUIr0103a Kak
Ouosoruyeckue MojauMepbl. XMMUYECKHE CBOMCTBA KpaxMaia M IeJUII0JI03bl (THAPOIN3, Kaue-



CTBEHHAsl peakuus ¢ H010M Ha Kpaxmajl U €€ IPUMEHEHUE AJIs OOHApyKEHUs Kpaxmalia B IIPOIYK-
tax nutanus). [Ipumenenue u Ouonornyeckast poiib yrieBoaoB. [loHsTHEe 00 NCKYCCTBEHHBIX BO-
JIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

WnenTrdukanss OpraHm4ecKuX COeTUHEHUN. [ eHemuueckas cesa3b mMexcoy Kiaccamu opea-
HU4eckux coeounerutl. TUTIBI XUMUYECKUX PEAKIINN B OPraHMYEeCKON XUMUU.

AMUHOKHCIIOTHI U Oenku. CocTaB M HOMEHKIATypa. AMHHOKHUCIOTHI Kak aM(OTEpHbIE Opra-
Huueckue coequHeHus. [lentuanas cBsa3b. buonorndeckoe 3HaueHHe o-aMUHOKHCIOT. OOnactu
NpUMEHEHUs aMUHOKHUCIIOT. benku kak mpupoansie Ouononumepsl. CocTaB U cTpoeHUE OENIKOB.
XUMUYEeCKHEe CBOMCTBA OENKOB: THAPOIN3, NeHaTypanus. OO0HapyxeHne OeIKOB MPU MOMOIIM Ka-
YeCTBEHHBIX (LBETHBIX) peakuuil. [IpeBpaieHus OenkoB munm B opraHusme. buonormueckue
GyHKIIMU OCIIKOB.

TeopeTHu4yeckne 0CHOBbI XUMHHU

Crtpoenue BemectBa. CoBpeMeHHast MOJICNIb CTPOSHUS aTOMa. DJIEKTPOHHAs! KOH(PHUTYpaIu s
atoma. OcrosHoe u 8030yaicOeHHble cocmosHus amomog. Kitaccupukanuss XUMHYECKIX dJIEMEHTOB
(s-, p-, d-amemenThI). OCOOEHHOCTH CTPOEHHU S YHEPTeTHUECKUX ypoBHEH aToMOB d-351eMeHTOB. [1e-
pruoauyeckas cucreMa xuMmudeckux aeMmeHToB .M. MenneneeBa. ®usnueckuii cmuici [lepnoan-
yeckoro 3akoHa /[.W. MenneneeBa. [IpyunHbl U 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB
Y UX COEMHEHUH 110 IEpUOaM U IpylmaM. DJIEKTPOHHAs IPUPOJA XMMUUECKON CBSA3U. DIIEKTPO-
OTPULIATENBHOCTh. BHABI XUMHUUECKON CBSA3U (KOBAJICHTHAsI, MOHHAs, METAJUTMYECKasi, BOJOPOIHAs)
U MEeXaHHU3MBbI ee oOpazoBanus. Kpucmannuueckue u amopguole gewecmaa. Tunvi kpucmaniude-
CKUX peuemoK (amomMHas, MONEKVIAPHAA, UOHHASA, Memaliudeckas). 3a8ucumocms uuyecKux
ceoticme gewjecmea om muna Kpucmaniudeckou pewemxu. IIpparHbl MHOTOOOpa3us BEIIECTB.

XuMu4eckrue peakiui. [ oMoreHHbIe U reTeporeHHbIe peakiiuu. CKOpOCTh PEakiinu, €€ 3aBH-
CHMOCTH OT Pa3InYHBIX (PAKTOPOB: MPHPOJBI PEArHPYIOIIMX BEIIECTB, KOHIIEHTPALIMH PEarnpyo-
X BELIECTB, TEMIIEPATYphl, IJIOUIAIN PEaKIIHOHHOW MOBEPXHOCTH, HAIMYUs KaTanu3aTopa. Poib
KaTallu3aTOPOB B IPUPOJIC i TPOMBIIITIEHHOM ITPor3BoAcTBE. OOpaTUMOCTh peakinii. XuMHUUECKOe
paBHOBECHE M €T0 CMEILICHHUE MO/ ISHCTBUEM Pa3THIHbIX (JAKTOPOB (KOHIICHTPAIIHS pEareHTOB Ui
INPOJYKTOB PEaKIUH, JaBJICHHE, TEMIIepaTypa) JUIsl CO3/IaHUsI ONTUMAIBHBIX YCIOBUI MPOTEKaHUs
XUMHUYECKUX TpoleccoB. /ucnepchuvle cucmemvi. Ilonsamue o konnoudax (3onu, eenu). Mcmunnvie
pacmeopsi. Peakiuu B pacTBOpax 3JEKTPOJUTOB. pH pacTBOpa Kak IOKa3aTeib KHUCIOTHOCTU
cpensl. ['maponus coneii. 3HaueHHe THAPOIIK3a B OMONIOTHYECKX OOMEHHBIX Tpoiieccax. OKuciu-
TEJIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B TPUPOJIEC, IPOU3BOJICTBEHHBIX IPOIIECCAX U KU3HEICATEIb-
HOCTH Opranu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IPOCTHIX BELIECTB — METAJJIOB
TJIaBHBIX ¥ TOOOYHBIX MOATPYII (MeJIb, KEJIe30) U HEMETANIOB: BOAOPOa, KUCIOPO/a, FaJIOTEHOB,
cephl, a3ora, docdopa, yraepoaa, kpemMHUs. Kopposus METalIoB: BHUJIbI KOPPO3HH, CIIOCOOBI 3a-
HIMTHl METAJUIOB OT KOPPO3UU. DIeKmpoau3 pacmeopos u pacniageos. Ilpumenenue snexmponusa 8
NPOMBIULIEHHOCTIU.

XuMHS U )KU3Hb

Hayunbie metonsr mozHanus B xuMuu. Victounnku xumudeckord wHpopmaruu. [Touck uH-
dopMaruu 1Mo Ha3BaHUAM, UJCHTU(UKATOpaM, CTPYKTYpHBIM QopMmynaM. MoaenupoBaHue XUMH-
YECKUX MPOLECCOB U SIBICHUH, XUMUYECKUli anaiu3s u cunme3 Kak METO/Ibl Hay4HOT'O IIO3HAHUS.

Xumus u 310poBke. JlekapcTBa, GepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEpalibHbIe BOABI. [1po-
O5eMbl, CBSI3aHHBIE C IPUMEHEHHEM JIEKapCTBEHHBIX MpenapatoB. Bpe IHbIe MPUBBIUKA U (PAKTOPHI,
paspymarnme 310poBbe (KypeHue, ynoTpeOaeHrne alKorois, HapkoManus). PanimonansHoe muTa-
Hue. [uwesvle dobasku. OcHo8bl NUeEBol XUMUL.

XuMus B TOBCEAHEBHOM )KU3HHU. Moronme U gucTsnme cpeactsa. Cpedcmea 60pbdOvl ¢ Obi-
MOBLIMU HACEKOMbIMU: peneineHmyl, uHcekmuyuovl. CpeacTBa JMYHOW TMTMEHbl U KOCMETHKU.
[IpaBuiia 6e3omacHoOil pabOTHI ¢ €IKUMU, TOPIOUMMH U TOKCHYHBIMU BELIECTBAMH, CPEJICTBAMU ObI-
TOBOUM XUMHHU.

XuMHS U CENTbCKOE XO035HCTBO. MUHEpalbHbIe U OopraHuueckue ynoopenus. Cpenactsa 3a-
UMTHl PACTEHUH.



Xumus U dHepretuka. lIpuponHsie MCTOUHUKU YrieBOAOPOAOB. [IpUpoaHbIA U MOIMYTHBIA
HeTsIHOM ra3el, UX COCTaB M Ucnoiib3oBaHue. CoctaB HedrH 1 ee nmepepadoTka. Hedrempoykror.
OxranoBoe yucio 6en3nHa. OxpaHa okpyxkaroleil cpeapl Ipu HedrenepepadoTke U TPAHCIIOPTH-
pOBKe HE(PTETIPOIYKTOB. AJBTEPHATUBHBIC HCTOYHUKN YHEPTUH.

Xumus B crpoutenbeTBe. Llement. beton. [logbop onTUMambHBIX CTPOUTENBHBIX MaTepUa-
JIOB B IPAaKTUYECKOW JEATEIbHOCTH YEJIOBEKA.

XuUMuUs U 3KOJOTUsA. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOIIEW Cpeabl U €ro MocieICTBUSL
Oxpana ruapocdepsl, mouBbl, aTMOChepsl, TOPHI U (ayHbl OT XMKMHYECKOTO 3arps3HEHUS

TeMaTH4eCKOE IJIAHUPOBAHUE

10 xaace
Ne Tema ypoka Koauye-
ypoka CTBO
4acoB

1 BBonHBINM HHCTPYKTaX 1O TeXHUKE OezomacHocTu. [Ipenmer opranmye- | 1

CKOM XUMHUU. MeCTO M 3HaU€HHE OPraHMYEeCKOM XMMHUU B CUCTEME €CTe-

CTBCHHBIX HAaYK.
2 XUMHYECKOE CTPOCHHE KaK MOPSIOK COETUHEHUS aTOMOB B MOJIeKyle co- | 1

IJIJACHO MX BaJIGHTHOCTH. OCHOBHBIE IOJIOXKEHUSI TEOPUU XUMHUYECKOTO
CTPOEHMS OpraHn4eckux coeqnHeHnii A.M. byrieposa.

3 VYTIepoHbIi CKENET OpraHu4YecKor MoJieKyibl. KpaTHocTh xumuueckoi | 1
CBSI3U. 3aBUCHMOCTh CBOWCTB BEILIECTB OT XUMHUUYECKOTO CTPOEHUS MoJIe-
kyn. M3omepus u uzomepsl. [lonsarre o GyHKIHMOHATBHOM TPYIIIIE.

4 [TpuHuMnB! KaccupuKay oprannyeckux coequHenuil. Cucremaruye- | 1
CKasi MeXJyHapoJHas HOMEHKIAaTypa U NPUHLMIIBI 00pa30BaHUS Ha3Ba-
HHUH OPraHUYECKUX COCTMHEHHH.

5 CrpykrypHas nzomepus. TUIIBI XMMHUUYECKUX CBS3€H B MoJeKyaax opra- | 1
HUYECKUX COCAUHEHUM. Peakiimu opraHn4ecKnuX COeIMHECHU M.
6 Anxanel. CmpoeHnue monexynvl memana. 'oMoOnOrn4eckuil psj ankaHos. | 1

I'omonoru. Homenkmarypa. M3omepusi yriepogHOro ckejera. 3aKoHO-
MEPHOCTH U3MEHEHHUS (PU3UUYECKUX CBONCTB. XMMHYECKHUE CBOWCTBA (Ha
IpuMepe MeTaHa U 3TaHa): PEaKL MU 3aMelleHUsI (raJloreHUpOBaHUE), Jie-
TUJIPUPOBAHMS KaK CIIOCOOBI MOJIyYEHUsI BaXKHEHIIMX COETMHEHUI B Op-
TaHUYECKOM cuHTe3e. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHH-
KOB TerJjia B IPOMBIIUICHHOCTH U ObITy. HaxoxaeHnue B mpupojie u npu-
MEHEHME AIKAHOB. [[oHAmuUe 0 YUKNOAIKAHAX.

7 Henpenenbubie yrineBogopoabl. Anikenbl. CmpoeHnue monekyavl omunena. | 1
I'omonornueckuii psg akeHoB. Homenkinarypa. M3omepust yriepoaHoro
CKEJIeTa U MOJIOKEHUS KPaTHOM CBSI3U B MOJIEKyJe. XUMHYECKUE CBOU-
CTBa (Ha MpUMeEpE ATUJICHA): PEAKIIMU MPUCOEIUHEHUS (TaJIOTeHUPOBa-
HUE, cuopuposanue, TUAPATAIUS, 2UOPO2ANO2EHUPOBAHUE) KaK CTOCO0
nosydeHus: GyHKIMOHATBHBIX MPOU3BOIHBIX YIIIEBOJIOPOAOB, TOPEHUS.

8 ITonumepu3anus 3TUiIeHa KaKk OCHOBHOE HallpaBJIEHHUE €r0 MCIOoJb30Ba- | 1
HUs. [loansTuneH Kak KpymHOTOHHAXHBIN MPOAYKT XUMHUYECKOTO MPOU3-
BoJIcTBa. [[pMeHeHue sTueHa.

9 Ankanuensl U kaydyku. [lonstue o0 ankaameHax Kak yrieBojopojax ¢ | 1
JIBYMsl TBOMHBIMU cBsi3simu. [lonmumepu3zanusa auBunmia (Oyraguena-1,3)
KaK CIoco0 MOJydyeHUs: CHHTETHUECKOTO Kaydyka. HaTypaibHbIM U CUH-
TETHYECKU U Kaydyku. Bynkanuzamus kayuyka. Pesuna. [lpumenenue ka-

ydyKa U PEe3HHBI.




10

Ankunbl. Cmpoenue moaekynvl ayemuiend. ' OMOIOTHYECKUN PSIT K-
HOB. HomenknaTtypa. M3omepusi yriepomHOTO CKeleTa W IOJOKCHHUS
KpaTHOH CBSI3U B MOJIEKy/e. XMMHUUYECKHE CBOMCTBA (Ha MpUMEpE alleTu-
JIeHa): peaKuu MPUCOeANHEHUs (TATIOTEHUPOBAHUE, cUOPUPOBAHUE, TH]I-
paTanusl, eudpozaioceHuposanue) Kak Crocod MmoydeHus MOJIUMEPOB U
JIPYrUX TMOJE3HBIX TPOAYKTOB. ['opeHune aneTuieHa Kak HCTOUHHUK BBICO-
KOTEMITEPaTypHOTO TLIAMEHU ISl CBAPKH U PE3KH MeTauioB. [Ipumene-
HUE allCTUJICHA.

11

Apenbl. beH305 Kak mpencTaBUTENb apOMaTHYECKUX YITIEBOOPOJIOB.
Cmpoenue monexynvl Oen3zona. XAMHUYECKHE CBOMCTBA: PEAKIITNH 3aMellie-
HUsI (TAJIOTEHUPOBAHUE) KaK CIIOCOO MOTYUYEHUSI XAMUYECKUX CPEJICTB 3a-
LIMTHl PACTEHUH, IPUCOEANHEHUS (TUAPUPOBAHUE) KAK JI0KA3aTEIbCTBO
HEeTMpeenbHOro Xapakrepa OeH3osa. Peakumsi ropenus. Ilpumenenue
OeH3oua.

12

O06001eHne 1 cucTemMaTu3alus 3HaHUM 0 TeMe «YTIEBOA0POABI».

13

KonTpoawsHas padota Nel. «YrieBomopoasny

14

Kucnopoaconepxxanme coequHEHUs: OJHO- U MHOTOATOMHBIE CIUPTHI,
deHoI, aNbaeTHABI, OJHOOCHOBHBIC KapOOHOBBIE KHUCIIOTHI, CIOKHBIE
3(UpPBI, )KUPBI, YIIIEBOADI.

15

Crnuptsl. Knaccudukanus, HOMEHKIaTypa, H30MepHs CIUPTOB. MeTaHo
¥ 9TAHOJ KaK MPEACTAaBUTENHN MPEIEIbHBIX OJHOATOMHBIX CIUPTOB. XU-
MHYECKHE CBOMCTBA (Ha IpUMepe METaHOJIa M ATaHOJIa): B3aUMOJIeiCTBUE
C HaTpUEM Kak CIOocO0 YCTaHOBJICHHS HAIWYMS TUIPOKCOTPYIIIbI, peak-
U C TAJIOTEHOBOOPOJAMHU KaK CIIOCO0 IMOIy4eHHS PacTBOPUTEINEH, j1e-
TUJpaTalys Kak croco0 MoixydeHus 3TuiieHa. Peakius ropeHus: Ciuprbl
Kak TOIMBo. [IpuMeHeHnne MeTanona 1 aTanona. @U3n0I0ruuecKoe aei-
CTBHE METaHOJIa U ATAHOJIa HA OPTAaHMU3M YeJIOBEKa.

16

OTHIICHIIIMKONb U TJIMOCPHUH KaK OPEACTABUTEIN MPEACIBHBIX MHOTO-
ATOMHBIX CITUPTOB. KauecTtBenHas pCaKksd Ha MHOTOATOMHBIC CITUPTHI U
€€ MPUMCHCHUEC I paCllO3HAaBaHUA IMTMIEpHUHA B COCTaABE KOCMETHUUC-
CKUX CPCACTB. HpaKTI/ILIeCKOG IIPUMCHCHUC STUJICHIVIMKOJIA U TTIMIICPHUHA.

17

®enon. CtpoeHue MoNIeKyiIbl (eHONa. B3aumHoe eiusiHue amomos 8 Mo-
nekyne ¢henona. Xumuueckue ceoticmea: 63aumooelticmeue ¢ HaAmpuem,
eudpoxcuoom nampus, opomom. Ilpumenenne denona.

18

Anpnerunpl. Metanans (Gopmanbaerul) U dTaHalb (AleTalIbIeTH) KakK
MPEACTAaBUTENN TMPEISTbHBIX aabAeTHA0B. KadecTBeHHBIC peakuuu Ha
KapOOHMJIBHYIO TPYIIY (peakimus «cepeOpsHOro 3epkajay, B3auMOJAEH-
ctBue ¢ ruapokcuaom Meau (I1) u ux npumeHeHue A1t OOHAPYKEHUS TTpe-
JICITHBIX QJIBJICTHIOB B TTPOMBIIIICHHBIX CTOYHBIX BOJaX. TOKCUIHOCTh
anpaerufoB. [Ipumenenue gopManbaeruia 1 aleTaabaeruia.

19

OO0o0mmeHre u cucTeMaTu3amus 3HaHui 0 cnupTax (peHonax u kapbo-
HUJIBHBIX COSTMHECHUSIX.

19

KapOoHOBBI€ KUCIIOTBI. YKCYyCHas! KUCIO0Ta KaK MpeACTaBUTEINb IIPEIeib-
HBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOWCTBa (Ha
IIpUMeEpPEe YKCYCHON KHUCIIOTHI): peaK[MU C METaJlJIaMH, OCHOBHBIMH OKCH-
JlaM{, OCHOBAHMSIMU U COJISIMU KaK IOATBEP)KIEHUE CXOJCTBA C HEOpra-
HUYECKUMH KHCIIOTaMU. Peakius srepuuKkanuy Kak croco0 MmoxydeHus
cioxHbIX 3¢upoB. [Ipumenenue ykcycHoil kuciotel. [lpeacraBnenue o
BBICIIMX KAPOOHOBBIX KHCIIOTAX.

20

Crnoxnbie 3¢pupsl 1 KUPBI. CI0XKHBIC YPUPBI KaK TPOAYKTHl B3aHMOACH-
CTBUs1 KAPOOHOBBIX KMCIIOT CO cnupTamu. [IpumeHenne cinoxHbIX 3pupoB




B MHINEBON M map(roMepHON MPOMBINUIEHHOCTH. JKUPBI KaK CIOXKHBIE
3¢upbl INHUIIEPUHA U BBICIIMX KAPOOHOBBIX KUCIIOT. PacTUTENbHBIE U KU-
BOTHBIE KUPBI, UX COCTaB. Pacrio3HaBaHuE paCTUTEIBHBIX KUPOB HA OC-
HOBAaHUHU UX HENIPEIEIBHOIO Xapakrepa. IIlpumenenune xxupos. ['maponns
WM OMBUIEHHE KUPOB KaK CIOCO0 MPOMBIIUIEHHOIO MOJTy4eHHs cosle
BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak COJIM BBICIIMX KapOOHOBBIX
KHcIoT. Moronpie cBOMCTBA MBIIA.

21

VYrneBoasl. Knaccudukanus yrineBonoB. Haxoxxaenue yrieBo1oB B MpU-
pone. I'moko3a kak anpiaeruaocnupt. bposkeHue miroko3sl. Caxaposa.
Tuoponus caxaposoi.

22

Kpaxman u memnmono3a kak OHOJOTHYECKUE MOJIUMEpPbl. XUMHYECKUE
CBOMCTBA KpaxMaja M LEJII0JI03bI (TUIPOiIN3, KaUeCTBEHHAs! PEAKLUS C
10/10M Ha KpaxmaJl ¥ ee MpUMEHEHHE JJ1sl OOHapYKEHHUsI KpaxMaia B Ipo-
nykrax nutanus). [Ipumenenue u Ouonoruyeckas poib yrineBojoB. [o-
HATHE 00 MCKYCCTBEHHBIX BOJIOKHAX HA MMPUMEPE aleTaTHOTO BOJIOKHA.

23

OO6oOmenne u cucremaru3anus 3HaHui o Teme «Kucmopoacomepka-
M€ OPraHNUYECKUE COCANMHEHUSD.

24

KonTponwsHas padora Ne2. «Kwuciopocoaepkamme OpraHuYeCKUue Co-
CANHCHU D)

25

A3zoTconep)Kale = COCIWHEHUS: AaMHUHBI, aMHHOKHCIOTHI, OCJKH.
AMUHBI. AHUJIHH

26

AMUHOKHCITOTHI U Oenku. CocTaB M1 HOMEHKIATypa. AMHHOKHCIIOTHI Kak
amdoTepHble oprannydeckue coeauHeHus. [lentuanas cBs3b. buonorunue-
CKO€ 3HAUCHHE (-aMUHOKUCIOT. O0JIACTH MPUMEHEHUS] aMUHOKHCJIOT.

27

benku xax mpupoaubie ononomumepsl. CocTaB U cTpoeHue OeakoB. Xu-
MHYECKHE CBOWCTBA OENKOB: TMAPOIM3, JAeHaTypauus. OOHapyxeHue
0eNKoB MpH MOMOIM KaueCTBEHHBIX (IIBETHBIX) peakuuii. [IpeBpamenns
OeNKoB MUK B opranu3Me. buonornveckue dynkiuu 6enkoB. Hykmen-
HOBBIE KUCIIOTHI.

28

[Tonumepsl: muacTMacchl, Kay4yKd, BOJOKHA.

29

O606H.[CHI/IG M CHCTEMAaTH3alUs 3HAaHUH 110 TeEME «ABOTCOI[ep)KaHJ,I/IC op-
TaHNYCCKUEC COCAMHCHU I

30

[IpaBuna 6e30macHOCTH TIpU pabOTE C €IKUMHU, TOPIOYUMH M TOKCHY-
HBIMU BELIECTBAMU.

IIpoBeneHNE XMMHYECKUX PEAKIUI B pacTBOpax

IpakTnueckas padora Nel. PemeHne sKCIIEpUMEHTAIBHBIX 3a/1a4 Ha
UJICHTU(UKAIIMIO OPTAHUYECKUX COCTUHEHUM.

31

KonTtpoabnas padora Ne 3. «A30oTcoaepkale OpPraHUYECKUE COEIH-
HEHUS.

32

[IpoBeneHrEe XUMUYECKUX PEAKIMI MPU HAarpeBaHUU.
DepMEHTHI.

33

BI/ITaMI/IHI)I, TOPMOHBEI, JICKAPCTBA, MUHCPAJIbHBIC BOAKI.

34

HckyccTBEHHBIE M CHHTETHUECKHNE OPTaHUUYECKHUE BEILECTBA.
IIpakTHyeckas padora Ne2. Pacno3naBaHue rmiactmace 4 BosiokoH. Ka-
YECTBEHHBIN U KOJIMYECTBEHHBIN aHaJIN3 BelecTB. OnpeneneHne xapak-
Tepa cpeabl. IHaukaTopsl. KauecTBeHHBIE peakiiuy Ha HEOPTaHUYECKUE
BEUIECTBA M MOHBI, OT/ICJIHBIE KIIACChl OPraHNYECKHX COSAMHEHMII.




11 kiaacce

Tema ypoka

Koanue-
CTBO
4acoB

BBoaHbIil HHCTpYKTaX 1O TexHUKe Oe3omacHocTH. CTpoeHHE BELecTBA.
CoBpeMeHHass MOZETh CTPOSHUSI aToMa. DJIEKTPOHHAs KOH(UTYpaI s
atoma. OCHOBHOE U BO30YX/IEHHbIE COCTOSIHHS aTOMOB.

Knaccuduramnms XaMu4ecKux 3JIeMEHTOB (s-, p-, d-anemeHTsI). OcoOeH-
HOCTH CTPOCHHS SHEPTETHYECKUX YPOBHEH aTOMOB d- 2JIEMEHTOB.

[lepuonuueckas cucrema xumuueckux sjaeMeHToB .M. Menneneena.
®usnyeckuit cmeica Ilepuognyeckoro 3axona .M. Menneneesa. Ilpu-
YUHBI ¥ 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JIEMEHTOB U UX COEJIMHE-
HUU 110 MEPUOJaM U IpyrIam.

DJIEKTPOHHAS TIPUPOIA XUMUYECKOU CBSI3U. DJIEKTPOOTPULIATEIIEHOCTb.
Bu bl xumMuueckoit cBsi3u (KOBaJeHTHAs, MOHHAS, METaJUIMYeCKasi, BOJO-
pOJIHAs) ¥ MEXaHU3MBI ee 00pa30BaHUSL.

Kpucrannmuueckue u amopgHbie BemecTBa. THIIBI KPUCTAIUTMYECKUX pe-
HIETOK (aTOMHast, MOJIEKYJIsIpHAs, MOHHAs, METAININYECKas). 3aBUCUMOCTD
(U3UYECKX CBOMCTB BEIECTBA OT TUMA KPUCTALIUYECKOW PEIICTKH.
[TprarHBI MHOTOOOpa3Us BEIIECTB: M30MEPHsI, TOMOJIOTHUS, AJZIOTPOIIHSL.

XUMUUECKHE pEaKUUU. |'OMOreHHbIE U T€TEPOTeHHbIE peakuuu. SIBie-
HUS, IPOUCXOIAME IIPU PaCTBOPEHHH BelecTB. Paspymienne kpucrai-
JTUYeCKol pereTku, nuddy3us, TuccolHanus, THapaTaus.

CKOpOCTh peaKinu, €€ 3aBUCUMOCTb OT Pa3IMuHbIX (AKTOPOB: MPUPOJIBI
pearupyronmx BEILECTB, KOHLIIEHTPALUH PEarnpPYONIMX BELIECTB, TEMIIE-
paTypsl, IUIOIIAM PEAKLIMOHHON TOBEPXHOCTH, HAIMYHUS KaTajau3aTopa.
Pounb kaTanu3aTtopoB B MPUPOJE U MPOMBILUIEHHOM TPOU3BOCTBE.

OO6paTtuMocTh peakiuii. XUMHUYECKOE PAaBHOBECHE U €r0 CMEICHHUE TO0]T
JNEHCTBUEM Pa3TUYHBIX (HAKTOPOB (KOHIIEHTpAIlUS PEAreHTOB WJIM TPO-
JIYKTOB PEaKIUU, JTaBJICHHUE, TEMIIEpaTypa) JUIsl CO3AaHUs ONMTUMAIBHBIX
YCIOBUM MPOTEKAHUSI XMMUUYECKUX MPOLECCOB.

Hucnepcusie cuctemsl. [lonsTie o koonaax (3o1u, renu). ctuHHbIE
pacTBOpSbI. Peakiiuu B pacTBopax 3iekTpoauToB. pH pacTBopa Kak moka-
3aTeNb KUCIOTHOCTU CPEJIBI.

10

KonunuectBenHnslit ananu3 BenecTs. [IpoBeeHre XMMUYECKUX PEaKUi B
pacTBOpax. DKCHEPUMEHTAIbHbIE OCHOBBI XMMHUU.

Ipaxmuueckas paboma 1. Ilpucomosnenue pacmeopa ¢ 3a0aHHOU MO-
JIAPHOU KOHYeHmpayuetl.

11

Krnaccudukanust XaMUYeCKUX peakiuii B HEOPTaHMYECKOH M OpraHuye-
ckoi xumuu. TermioBol A(deKT XMMUYECKON peakinu.

12

DnekTponuTHYecKas qucconnanus. Peakiinu moHHOTo oOMeHa B BOJTHBIX
pactBopax. UncThle BemmecTBa u cMecu. PacTBopeHue kak (QU3UKO- XUMH-
YECKU Ipolecc.

13

'maponus coneil. 3HaueHWE THIPONM3a B OMOJOTMYECKHX OOMEHHBIX
poreccax.

14

OKucCAUTEeNbHO-BOCCTAHOBUTENBHBIE PEAKIUU B MPUPOJE, MPOU3BOJI-
CTBEHHBIX IPOIECCaX U JKU3HEIACATEIBHOCTH OPraHU3MOB. DJIEKTPOIU3
pacTBOpOB U paciiaBoB. [[puMeHeHne 371eKTPoJIu3a B MPOMBIITIEHHOCTH.

15

CKOpOCTB pcaKuuu, €€ 3aBUCUMOCTD OT Ppa3JIMYHBIX (baKl“OpOB. Karamms.




16

OOpatuMocTh peaknuii. XUMUYECKOEe PAaBHOBECHE U CIIOCOOBI €ro cMe-
HICHUSI.

IIpakmuyeckas paboma 2. Brusnue pas3iuuHvlx (pakmopos Ha CKOpoCmb
XUMUYECKOU PeaKyuiu.

17

Konrtpoabnas padora 1 no temam «CTpoeHHE BeEeCTBA. XUMUYECKHE
peaxkuumn»

18

MeTtamibl. DIEKTPOXUMHUYECKAN Psii HaNpspKeHUW MeTauioB. OOmme
CIOCOOBI MOTYYEHUSI METAIUIOB.

19

OKUCIUTENEHO- BOCCTAHOBHUTEIBLHBIC CBOMCTBA MIPOCTHIX BEIICCTB- Me-
TaJUIOB TJIABHBIX U MMOOOYHBIX MOArPYNI (MEIb, JKEJe30).

20

Koppo3zus MerannoB: BUibl KOPPO3UH, CIIOCOOBI 3alLUTHl METAJUIOB OT
KOPPO3HH.

21

Hemeramnbl. OKUCIHUTENBHO- BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX
BEIICCTB- HEMETAJJIOB: BOJIOPOA, KUCIIOPOJia, TAJIOTEHOB, CEPbI, a30Ta,

docdopa, yriaeposa, KPeMHUS.

22

0611_[3.}1 XaPAKTCPUCTUKA TTOATPYIIILI T'aJIOTCHOB.

23

Konrtpoabnas padora 2 no temam: «Metamib» u «Hemetanas.

24

Hayunble MeTozbl MO3HaHUA B XUMHUH. VICTOUHUKN XUMHUYECKOH HHPOP-
manuu. [Touck mHpOpMAK 110 HA3BAHUSIM, UICHTH(PUKATOPAM, CTPYK-
TypHbIM (popmynam. MozenupoBaHue XUMUUYECKHX IMPOIIECCOB U SIBJIE-
HUM, XAMAYECKUI aHAJIN3 U CHHTE3 KaK METOJIbl HAYYHOTO MO3HAHUS.

25

Xumus 1 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MIHE-
panbHbIC BOJBI. [Ipo6iieMbl, CBs3aHHBIE C TPUMEHEHHEM JICKAPCTBEHHBIX
npenaparoB. BpeaHbie MpUBBIUKA U (AKTOPBI, Pa3pyIAIOIME 3A0POBhE
(kypeHue, ynorpeOyieHNe aJkoToJis, HapkoMaHus). PantmonansHoe nuTa-
gue. [TnmeBeie no0aBku. OCHOBEI HUIIEBON XUMUH.

26

Xumusi B MOBCEAHEBHOM ®U3HU. Moronme u uncTsime Bemecrsa. Cpen-
cTtBa OOpHOBI C OBITOBHIMH HACEKOMBIMHU: PETEIUICHTHI, WHCEKTHIIUIBL.
CpencrBa TUYHOW THTUEHBI H KOCMETHKH.

27

[paBwta 6e30macHON  pabOTHI C SKUMHE, TOPIOYNMH U TOKCUYHBIMU Be-
IeCTBaMH, CpeACTBaMH OBITOBOM xuMuu. [IpoBeaeHne xuMuueckux pe-
akuuii B pactBopax. [IpoBenenne XuMMYeCKUX peakuii Ipy HarpeBaHHU.
KadecTBeHHBIN 1 KOTMYECTBEHHBIN aHaNNU3 BenecTB. OmnpeneneHue xa-
pakrepa cpenbl. MHIuKaTopbl. DKCIEpUMEHTaIbHbIE OCHOBBI XMMUH.

28

XUMHS U CEITbCKOE XO35MCTBO. MUHEpabHBIC U OpTaHUYECKUE YIo0pe-
Hus. CpeicTBa 3alMThl PACTEHUH.

29

Xumus v 3Hepretuka. [Ipupoanbie MCTOYHUKHN YIiieBo10poaoB. [Ipupo-
HBIM ¥ MONyTHBIN HeTAHOH raspl, UX cOcTaB U ucnoibs3oBanue. Cocras
HedTH U ee nepepadboTka. Hedrenponykrel. OkTaHoBOE 4nciIo OEH3UHA.
OxpaHa okpyKaromel cpeapl pu HedrenepepaboTKe W TPaHCIOPTH-
POBKE HEPTETIPOIYKTOB. AJBTEPHATUBHBIE HICTOUHUKU YHEPTUH.

30

Xuwmmus B ctpoutenberBe. Llement. beton. [logbop onTuManbHBIX CTPOU-
TEJIbHBIX MATEPUATIOB B IPAKTUYECKON NEATEIIBHOCTU YEIOBEKA.

31

KauecTBeHnHbI€ peakiiuy Ha HEOPTaHUYECKUE BEIIECTBA M MOHBI, OT/IEIb-
HBIE KJIacChl OPTaHUYECKUX COEAWHEHUH. DKCIEPUMEHTAIbHBIE OCHOBBI
xuMuu. [lpakmuueckas paboma 3. Peuienue sKcnepumeHmanbHbix 3a0a4
1O HeOP2aHU4eCcKOU XUMUU.

32

KauecTBeHHBIC pCaKkiun Ha OTACIBHBIC KIIACChl OPraHUYCCKHUEC COCAUHC-
HHL. 3KCH€pI/IMeHTaJII>HI>IC OCHOBbI XMUMHU.




Ilpakxmuueckasa paboma 4.Pewenue sxkchepumenmansHulx 3a0a4 no op-
2aHUYeCKOU XUMUU

33 KauecTBeHHbI€ peakiiui Ha HEOPraHUYECKUE BEIIECTBA U MOHBI, OT/IEIb-
HBI€ KJTaCChl OPTAaHUYECKUX COCAMHEHUH.
Ilpaxmuueckas paboma 5. Pewienue npakmuyeckux pacuemmusix 3a0au.
34 XUMHS U 3KOJIOTUs. XUMHUUYECKOE 3arpsi3HEHHUE OKpYXKarolehd cpeasl U

ero nocienctBus. Oxpana runpocepsl, MOUBBI, aTMOCGHEpbI, (UIOpHI U
(dayHbl OT XUMHUYECKOTO 3arps3HEHUs.
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