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KomnuectBo yacos Bcero — 102 gaca; B Hexemro 2 yaca — 10 kiace, 1 gac- 11 knacce

Yyuresp JIvoposuna Hanexma AHaroJbeBHA

[Iporpamma pa3paboTaHa Ha OCHOBE OCHOBHOM 00pa3oBaTEILHON MPOrpaMMbl CPETHETO
o01iero 00pa30BaHMs IIKOJIbI, YTBEP)KJICHHOW HA TMEAarorudecKOM COBETE IIKOJIbI,
npotokosl Nel ot 28.08.2020 roma, B COOTBETCTBUU C MPUMEPHOW OCHOBHOU

00Pa30BATEILHON IPOrPAMMON CPEIHErO 00IEero oopa3zoBanus (IIPOTOKOJ OT 28 HIOHSA
2016 1. No2/16 - 3).




1. Ilnanupyemble pe3yJbTAThI 0CBOCHHS Y4eOHOI0 Kypca.

10 kaacce

BbINyCKHUK HAYYUTCH:

pacKphIBaTh Ha MpUMEpaxX poJib XUMHUH B ()OPMHUPOBAHUHA COBPEMEHHOW HAyYHOU
KapTUHBI MUPA U B IPAKTUUECKOM JEATEILHOCTH YEIOBEKA,

JIEMOHCTPUPOBATh Ha TMPUMEpPAX B3aUMOCBSA3b MEXAY XUMHEH U JAPYrUMU
€CTECTBEHHBIMU HayKaMHu;

packpblBaTh Ha MpUMEpax IMOJOXKEHUS TEOPUU XHUMHUYECKOIO CTPOCHUS
A.M. bytneposa;

OOBSACHATH MPUIUHBI MHOTOOOpAa3usl BEIIECTB HA OCHOBE OOIIHMX MPEACTaBICHUHN 00
UX COCTaBE U CTPOCHHH;

ONpEeNeNsTh HU30MEPhl M TOMOJIOTH, MPUHAJJIEKHOCTh BEIIECTB K Pa3IU4YHBIM
KJIacCaM OPraHUYECKUX COEIMHEHUN;

NPUMEHSTh MpaBUjIa CHCTEMATUYECKON MEXIYHAPOAHOM HOMEHKIIATYpbl KAk
CpelICTBa pa3InYeHUs U UACHTU(PUKAIIMK BEIIECTB MO UX COCTABY U CTPOCHUIO;
COCTABJISITh MOJIEKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIbI OPraHUYECKHUX BEIIECTB KaK
HOCHUTENEH HH(OPMAIIMU O CTPOCHUH BEILIECTBA, €r0 CBOMCTBAX U MPUHAJICKHOCTH
K OIPENEIEHHOMY KJIacCy COEIMHEHMI;

XapaKTEpHU30BaTh OPraHUYECKHUE BEIIECTBA 10 COCTaBY, CTPOEHUIO M CBOMCTBAM,
yCTaHABIINBATh MPUYUHHO-CJIEICTBEHHbIEC CBSI3U MEXKTY JAHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA, OOIIME XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUM; CTPOEHUE U CBOMCTBA OPraHUYECKUX COCAUHECHUU
(YriaeBoopo10B, CIIUPTOB, (DEHOJIOB, albJIETHI0B U KETOHOB, KAPOOHOBBIX KHUCIIOT,
aMUHOB, aMUHOKHUCJIOT U yTJIEBOIOB);

MPUBOJUTh TPUMEPHl XUMUUYECKUX PEAKIUM, PaCKphIBAIOIIUX XapaKTepHbIE
CBOMCTBA TUTMYHBIX MPEICTABUTEIIEH KJIACCOB OPIraHMYECKUX BEILIECTB € LENbI0 UX
UIAeHTU(UKAIMU U 00BSICHEHUS 00J1aCTH TPUMEHEHUS;

POTHO3UPOBATh BO3MOXKHOCTh MMPOTEKAHUS XMMHUYECKHMX PEAKIMHd Ha OCHOBE
3HAaHUM O TUIIAX XUMUYECKOM CBSA3U B MOJIEKYJIAX PEAreHTOB U UX PEAKIMOHHOU
CITOCOOHOCTH;

NPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIOIB30BAHMS TMPOIYKTOB IMepepabOTKu
He()TH W TPUPOJHOTO Ta3a, BHICOKOMOJICKYJSPHBIX COCIUHEHHM (MOJIMATUIICHA,
CUHTETUYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH PacyeThl HA HAXOXKJECHUE MOJEKYJSIpHON (HOPMYJIbI YIIeBOAOPOIA IO
IPOJIYKTaM CrOpPaHUsi U MO €ro OTHOCUTEIbHOM TUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOSIINX B €r0 COCTAB;

MPOBOAUTH OMNBITHI MO PACMO3HABAHUIO OPTraHUYECKUX BEILECTB: TJIUIEPUHA,
YKCYCHOM KHCJIOTBI, HENpPEIETbHBIX >XHPOB, TJIIOKO3BI, Kpaxmala, OEJKOB — B
COCTABE MUILEBBIX TPOIYKTOB U KOCMETUYECKUX CPEICTB;

BJQJ€Th TMpaBUJIaMU U MpUeMaMH Oe30MacHON paboThl C XUMUYECKUMH
BELIECTBAMHU U Ja00OPaTOPHBIM 000PYAOBAaHUEM.



11 kaacce

BbINyCKHUK HAYYUTCH:

noHuMath pusndeckuit cmbici [lepuonuueckoro 3akona JI.M. MenpeneeBa u Ha ero
OCHOBE OOBSACHSTH 3aBUCUMOCTb CBOMCTB XUMHUECKHX JIEMEHTOB U 00pa30BaHHBIX
VMU BEIIECTB OT 3JIEKTPOHHOT'O CTPOCHUS aTOMOB;

YCTAHABIIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEAKIUU K CMEIICHUA
XUMUYECKOTO PABHOBECHUS OT Pa3IUYHBIX (DAKTOPOB C IEIBIO OMPEISICHUS
ONTHUMAJIbHBIX YCIOBUU MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

MIPUBOJUTH IIPUMEPHI TUAPOJIN3A COJIEN B IIOBCEITHEBHOM KU3HU YEIJIOBEKA;
MPUBOJUTH ITPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUKA B IMPUPOJE,
IIPOU3BOJICTBEHHBIX MIPOLIECCAX U )KU3HEECATECIBHOCTH OPraHU3MOB;

MIPUBOANTH NMPUMEPHI XUMUYECKUX PEAKIIMMA, PACKPBIBAIONTNX OOIINE XUMHUYECCKUE
CBOMCTBA MPOCTHIX BEUIECTB — METAUIOB U HEMETAJIOB;

BJIJIETh MpaBUIaMu 6€30I1aCHOT0 0OpaIieHus ¢ €IKUMU, TOPIOYUMH U TOKCUIHBIMHU
BEILIECTBAMH, CPEJCTBAMH OBITOBOM XUMUU,

OCYIIECTBIISITh TIOMCK XUMHYECKOM uHpopMaIuu 1o Ha3BaHUSIM,
UJeHTUPUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

KPUTHUYECKA OIEHUBaTh W HWHTEPIPETUPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
COJICpKaIllylocsi B COOOILEHUSIX CPEICTB MaccoBOM uH(opMamuu, pecypcax
HNuTepHera, HAyYHO-TIONMYJISIPHBIX CTAaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJIAX BBISABICHUS OIMMOOYHBIX CYXKIEHUM U (HOPMUPOBAHHS
COOCTBEHHOM MO3HIINH;

VCTIOJIb30BATh 3HAHUS O COCTaBE, CTPOEHUHN U XUMHUYECKUX CBOMCTBAX BEILIECTB JJISI
0€30I1aCHOT0 IPUMEHEHHS B IPAKTHYECKOMN JIeATeIIbHOCTH;

MPEJCTaBIATh IMYTU PEHICHUs TJIO0ANbHBIX MpoOJieM, CTOSIIUX  Tepen
YEJIOBEUECTBOM: JKOJIOTUUECKUX, YHEPrE€TUUECKUX, CHIPHEBBIX, U POJIb XUMHUU B
pELIeHUH 3TUX MPOOJIeM.

OIPENICNIATh: BAICHTHOCTh M CTEIICHb OKHCJICHUS XHMHUYECKHX 3JIEMEHTOB, 3aps]l
WOHA, THUIl XWMHWYECKOW CBSI3M, NPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI, THII
KPUCTAUIMYECKON PELICTKH, XapAKTEP CPEAbl B BOAHBIX paCTBOPax, OKUCIUTEIb U
BOCCTAHOBUTENb, HAMIPABJIICHUE CMEIICHUS] PAaBHOBECHS IO/ BIUSHUEM PAIUYHBIX
(hakTOpOB, XapaKkTep B3aUMHOTO BIIMSHHUS aTOMOB B MOJICKYJIaX, THIIBl PEaKIUil B
HEOPraHUYECKOW U OPraHNYECKOW XUMUU,

xapakTepu3oBath: S- , P- u D-anemenTsl no ux mnosnoxeHuto B Ilepuoanueckoi
cucteme /.M. MenaeneeBa; o0lIue XMMAYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTUHEHUI;

OOBSICHATH: 3aBUCHMOCTh CBONCTB XHMHYECKOI'O 3JIEMEHTAa W OOPa30BAaHHBIX UM
BemecTB OT nmnoJioxkeHuss B [lepuommueckorn cucreme J.M. Menneneesa;
3aBUCHUMOCTh CBOMCTB HEOPTraHMYECKHX BEIIECTB OT MX COCTaBa U CTPOCHUSI;
MPUPOSYy U CHOCOOBI 0Opa30BaHUS XUMHUYECKOW CBSI3U; 3aBHCHUMOCTH CKOPOCTH
XUMHAYECKOM PpEaKIUh OT Pa3IudYHBIX (DAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH
OPTaHUYECKUX COCIMHEHUN OT CTPOCHHUS UX MOJIEKYJI,

BBITIOJIHATh XUMHYECKHM JKCIOEPUMEHT TMO: PACMHO3HABAHUIO BAXKHEHUIIUX
HEOPTraHUYECKUX U OPraHMYECKUX BEIIECTB; IOJYYCHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIUXCS K U3YYEHHBIM KJIaccaM COCIUHEHUM;

MIPOBOJIUTH PACUETHI IO XUMUYECKUM (OPMYJIaM M YPaBHEHUSM PEAKITH.



2. Coaep:xkanue yueOHOIo Kypca.
10 knacc

OcHoBBI oprannveckoii xumuu (74.)

[losiBeHME M pa3BUTHE OPraHUYECKOU XUMUHU Kak Hayku. [Ipeamer oprannueckon
XUMHH. MeCTO U 3HaYEHUE OPTAHNYECKON XMMUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMUYECKOE CTPOEHUE KaK MOPSIOK COEUHEHHSI AaTOMOB B MOJIEKYJIE COTJIACHO UX
BAJICHTHOCTH. OCHOBHBIE MOJOKEHUS TEOPUU XHUMHYECKOTO CTPOCHHSI OPTraHHYECKUX
coenuHeHnid A.M. byTiepoBa. YTIIepoaHbIi CKEJIET OpraHnYeCcKO MOJIeKyIbl. KpaTHOCTB
XUMHYECKOU CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOCHHS MOJIEKYII.
N3omepus u uzomepsl. [lonstre o pyHKIMOHANBHOU rpymne. [ [puHiuns! knaccupukam
OpraHnyeckux coenuHeHud. Cucremartnyueckas MEXKIyHAapoJHAash HOMEHKIATypa |
MPUHIUIIBI 00pa30BaHUs HA3BaHUI OPraHUYECKUX COECIUHEHUMN.

Yraesoaopoas (204.)

IpeneabHbie yriesoaopoabl Ankanel. Cmpoenue MoneKynivl Memauda.
I'omonornueckuit psig ankanoB. ['omosiorn. Homenkiarypa. M3omepusi yriaepoaHOTo
cKeJsieTa. 3aKOHOMEPHOCTH U3MEHEHUST (PM3UYECKUX CBOMCTB. XMMHUECKHE CBOMCTBA (Ha
IpUMepe METaHa M 3TaHa): peakluu 3aMelleHusl (raJoreHUPOBAHUE), AETUIPUPOBAHUS
KaK CIOCOOBI MOJIyYEeHUsI BaXKHEUIINX COCAMHEHUN B OpraHWYecKoM cuHTe3e. ['opeHue
METaHa KaK OJWH W3 OCHOBHBIX HCTOYHUKOB TEIUIA B MPOMBIILIIEHHOCTH M OBITY.
Haxoxzaenue B npupoje U NpUMEHEHUE ATIKAaHOB. [loHsamue 0 Yukioaikamax.

HenpeneabHble yriaeBoaopoabl. AIKeHbl. Cmpoenue MOAeKyIbl IMULEHA.
I'omonornueckuit psig ankeHoB. Homenkiatypa. M3omepuss yriepoJHOro ckenera u
MTOJIO’KEHMS KPATHOM CBSI3U B MOJICKyJie. XMMHUUECKHE CBOMCTBA (HA MpUMEpPE dTUJICHA):
peaKunu IIPUCOETUHEH NS (ranoreHupoBaHUe, euopuposanue, ruparanus,
2UOP0o2ano2eHuposanue) Kak Crnoco0 ToJydeHUs (PYHKIUOHAIBHBIX MPOU3BOIHBIX
YIJIEBOAOPOAOB, ropeHus. IlomuMmepusanus 3TUIEHa Kak OCHOBHOE HAINPABIEHUE €T0
nucnoJyib3oBaHus. [lonmudaTUneH Kak KPYNMHOTOHHAXXHBIA  TPOAYKT XUMHYECKOTO
pou3BoACTBA. [ [puMeHenue sTuieHa.

Ankanuenbl U kayuyku. [loHstue o0 anmkanMeHax Kak yrjIeBOJOpPOAAaX C JIBYMs
JIBOMHBIMU CBs3siMU. [Tonumepuzanus auBruauia (0yraauena-1,3) kak cnoco0 moyyeHust
CUHTETUUYECKOTIO Kaydyka. HaTypanbHbli M CHHTETMYECKMU Kaydyku. BynkaHuszanus
Kayuyka. Pe3una. [IpumeHeHune kayuyka v pe3uHBL.

Anxunbl. Cmpoenue monekynvl ayemunena. ['OMONOTMYECKUN Ps  AJIKUHOB.
Homenknarypa. M3omepust yrinepomgHOro CKejera M IOJIOKECHUS KpaTHOM CBS3U B
MoJieKyJie. XUMMHUYECKUE CBOMCTBA (HAa MpUMEpE allETUIICHA): PEAKIMU MPUCOCIUHEHUS
(raoreHUpoBaHUe, euOpuUposanue, TUAPATALUS, SUOPO2ANOSeHUPOBAHUE) KaK CIOCo0
MOJYYEHHS] TOJMMEPOB M JPYTIHMX IIOJE3HBIX MNPOAYKTOB. ['OpeHme aleTrwieHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH ISl CBAPKU U pe3Ku MeTaioB. [I[pumenenne
alleTUJICHA.

ApeHbl. beH3051 Kak MPEACTaBUTENb APOMATHYECKUX YTIEBOAOPOAOB. Cmpoenue
MoneKynvl 6eH301a. XUMUYECKUE CBOMCTBA: peakluy 3aMelleHus (TalloreHUPOBAaHUE) KaK
croco0 TONyYeHHUs] XUMUYECKUX CpPEJICTB 3alllUThl PACTEHUM, MNPUCOCTUHEHUS
(rumpupoBaHME) Kak J0Ka3aTeIbCTBO HEMPEAEbHOrO Xapakrepa OeH3ona. Peaxuus
ropenus. [Ipumenenne 6eH3ona.

Kucnoponoconep:xxamue opranudeckue coeauHenuss (27 4.) Couprtsl
Knaccudukanus, HOMEHKIaTypa, H30MepUs CHOUPTOB. MeTaHOX W 3TaHON Kak
MPEJACTABUTENHN TPEACIbHBIX OJHOATOMHBIX CHUPTOB. XHMHUYECKHE CBOWCTBA (Ha
npUMepe METaHOJIA U 3TAHOJA): B3aMMOJCHCTBHE ¢ HATPUEM KaK CIOCO0 YyCTaHOBIJICHUS



HAJU4Hsl TUAPOKCOTPYIINBI, PEAKIUs C TaJOT€HOBOJOPOJAMH KaK CIOCOO TMOTyYeHUS
pacTBOpUTENEeH, AETUApATAlMS Kak CIOcOoO0 MOJy4eHHs 3TuUjieHA. Peakuus ropeHus:
CIIUPTHI KaK TOIUIMBO. [IpuMeHeHne MeTraHosa u 3TaHona. OU3HOIOTHYECKOE JIEUCTBUE
METaHOJa M 3TAaHOJAa Ha OpPraHuW3M YEeNOBEKAa. OTWJICHIVIMKOIb M TJIULUEPUH Kak
NPEACTABUTENIA TPEACIBHBIX MHOTOATOMHBIX cOUPTOB. KauecTBeHHass peakuus Ha
MHOT'OATOMHBIE CIUPTHI U €€ MPUMEHEHUE [JIsl PACIO3HABAHUS TJIULEPUHA B COCTABE
KOCMETHYECKHUX CpeACTB. [IpakTnueckoe NpuMEHEHUE STUIICHTJIMKOIIS U TJIULIEPUHA.

®enon. CtpoeHue MoisieKyibl QeHona. Bzaumuoe @rusHue amomos 8 MojeKyie
Qenona. Xumuueckue ceoticmea: 3aumooelicmeue ¢ Hampuem, SUOPOKCUOOM HAMPUS,
opomom. Ilpumenenue Gpenona.

Anpaerunpl. Metananbe  (popMmanbpaerun) W dTaHANh  (aleTAIBICTHA) Kak
MIPEACTAaBUTENN TPENCTbHBIX albIeTuaA0B. KauecTBeHHbIE peaKIuy Ha KapOOHUIBHYIO
rpynmy (peakuus «cepeOpsHOro 3epkajia», B3aumoaencTsue ¢ rugpokcuaoM meau (1) u
UX IPUMEHEHHE JIJI1 0OHAPYKEHUS MPEICTbHBIX aJIbJCTUIOB B MPOMBIIIUICHHBIX CTOYHBIX
BojlaX. TOKCUYHOCTH anpaerunoB. [Ipumenenue hopmanbieruia u aleTaibIeruia.

KapOoHoBbIe KHCIOTHI. YKCyCHasi KHUCIOTa Kak MPEICTABUTEIb MPEIebHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOMCTBa (Ha MpUMepe YKCYCHOU
KHCJIOTBI): PEaKIMK C METaJJIaMU, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSMH M COJISIMU Kak
MOATBEPKJEHUE CXOJICTBA C HEOPTraHUYECKUMHU KUcIoTamMu. Peakius stepudukanmm Kak
croco0 morydeHust cliokHbIX 3¢upoB. [I[puMenenne ykcycHoit kucnotsl. [IpencraBnenue
O BBICIIMX KapOOHOBBIX KUCJIOTaX.

Cnoxubie 3¢hupbl U xKupbl. CroxxHble dPUPHl KaK MPOAYKThl B3aHUMOJCUCTBUS
KapOOHOBBIX KHCJIOT CO chnupTamu. [IpuMeHeHHe CI0XHBIX S(PUPOB B MUIIEBONH U
napdroMepHON TPOMBIIIIEHHOCTH. JKUPBI KaK CIOXKHBIE d(QUPHI TIUIEPUHA U BBICIINX
KapOOHOBBIX KHCIOT. PacTuTenbHbIe W JKMBOTHBIE JKHUPBI, UX cocTaB. Pacmo3HaBaHue
PaCTUTEIIbHBIX JKUPOB Ha OCHOBAHUM UX HEMPEACIBHOT0 XapakTepa. [I[puMeHeHune sxupoB.
I'uaponu3 wiaM OMBUICHHE >KUPOB KaK CIOCOO MPOMBIIIJIEHHOTO TMOJYYEHUs CoJieh
BBICIINX KapOOHOBBIX KHCJIOT. MBUTA KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromiue
CBOWCTBA MbLIA.

VYrnesoawl. Knaccudukaruss yrneBomoB. HaxokpeHue yriieBoJIOB B MPUPOJE.
['moko3a kak anpaerupocnupt. bpoxenue rmokosbl. Caxaposa. [uoponus caxaposoi.
Kpaxman u nemirono3a kak OMoJ0rudecKkre moJiMMephbl. XMMUYECKHE CBOMCTBA Kpaxmala
Y 1EJUTIONIO3bI (THAPOIIN3, KAYECTBEHHAs PEaKIMsl C OI0M Ha KpaxMall U €€ PUMEHEHHE
JUTIs1 OOHAPY’KEHUS Kpaxmasia B IpoiyKTax nutanus). [Ipumenenne u Ouojgorudeckas pojb
yriieBo10B. [IoHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukanuss OpraHUYECKUX COEOUHEHUN. [enemuueckas c6:a3b MedHcoy
K1accamu Opeanuyeckux coeouneHuti. TUTbl XUMUYECKUX pEaKklHMil B OpraHU4ecKoi
XUMHUHU.

A30Tcoep:Kalue oprannyeckue coeqnHenus (8 4.) AMHUHOKHUCIOTHI U OCJIKHU.
CocrtaB 1 HOMEHKJIaTypa. AMUHOKHUCIIOTHI Kak aM(pOTEpPHbIE OPraHUYECKHUE COCTUHEHUSI.
[lentunnas cBsi3b. buonmornmueckoe 3Ha4YeHHE O-aMUHOKHUCIOT. OOJacTH TpPUMEHEHUS
amMmuHOKUCTOT. benku kak mpupomsbie OuomnonuMmepbl. CocTaB U CTpOEHHE OENKOB.
XUMHYECKHE CBOMCTBA OCNKOB: THApONN3, NeHarypamus. OOHapykeHne OeTKOB IpHU
MTOMOIIM KaYeCTBEHHBIX (IIBETHBIX) peakiuid. [IpeBpareHus: 6eIKoB MUIA B OpTaHU3ME.
buonoruueckue pyHKIUN OEIKOB.

Xumust moaumepos (6 4.) [IpupoaHeie U UCKycCTBEHHbIE BOJIOKHA. [lomumepsl.

Crenensn MOoJIMMCPU3al 1. KOHI[CHC&LII/IOHHBIG IMOJIMMCPEI. IlenomnacTel.
JdemoHcTpaumuu.
e (OOpa31pl OPraHUYECKUX BEIIECTB U MaTepruaioB. MoJenu MOJIEKyJl OPraHMYECKUX BEIIECTB



e OTHOIIIEHKE AJIKAaHOB K KHCIIOTaM, IIeJiouaM, pacTBOpY MepMaHTraHara Kajaus 1 OpOMHOI BoJe.

e Mozenu MOJEKyJl TOMOJIOTOB M H30MepoB. IlomydeHue areruieHa KapOMTHBIM CIOCOOOM.
B3anmopeiicTBue aneruiieHa ¢ pacTBOpPOM IEepMaHTaHaTa Kajius U OpoMHON Bomoi. I'opeHme
arieTwieHa. PasznokeHWe Kaydyka NpU HarpeBaHUM M HUCHBITAHWE TMPOAYKTOB PAa3JIOKEHUS.
3HAKOMCTBO C 00pa3liaMu Kay4qyKoB.

e benson kak pactBoputens. ['openne 6enzona. OTHoLIeHHE OeH3051a K OPOMHOI BOJIE 1 pacTBOPY
nepMaHranara Kajaus. OKucieHue Toxyosa

e PacTBOpeHHE B alleTOHE Pa3IMYHBIX OPTaHUYECKHX BEIECTB.

e OO0pa3ipl MOIOUIMX W YACTSIIUX CPEICTB.

e OO0Opa3ipl IIACTMACC, CHHTETUYECKUX KaYy4yKOB U CUHTETUYECKUX BOJIOKOH.

JlaGopaTopHble ONBITHI.

1. UMsroroBneHue Mojenel MOJIEKYJI YIIIEBOJOPOIOB

2. OszHakomiieHHE ¢ 00pa3IamMu IPOIYyKTOB HedTernepepaboTKu

3. Oxwucnenue MeTaHais (3TaHans) okcuaom cepedpa(l).

4. Okwucnenue MeTaHais (3TaHajs) THAPOKCUIOM Mean(2)

5. PacTBOpHMOCTB KHPOB, JOKA3aTEIbCTBO X HENPEACTHHOTO XapaKTepa, OMBUICHHE KHPOB.

6. CpaBHEHHE CBOMCTB MbLIa U CHHTETHUYECKUX MOIOIIUX CPE/ICTB

7. CBolicTBa IJIIOKO3bI KaK aJbJIETHI0CIIUPTA.

8. BsaumopeilicTBue caxapo3bl C TUAPOKCUIOM KaJIbI[Hs.

9. IlpuroroBneHne KpaxMaJIbHOTO KIIEHCTEpa M B3aMMOJCHCTBHE C HOJIOM.

10. I'maponus kpaxmaia.

11. O3nakomiieHHEe ¢ 00pa3laMy MMPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.

12. IIBeTHBIE peakIuu Ha OCIIKU

13. CnoiicTBa KampoHa.

IIpakTnueckue padornl: 1. «kKayecTBeHHOE OMpeiesieHne yriaepoaa, BOJOPO/ia U XJI0pa B OpraHMuecKUX
BemiecTBaxy. 2. «[lomyuenue sTuieHa U U3ydeHne ero cBoucTBy». 3. «IlomydeHune ykCycHOM KUCIOTHI U
nu3zydeHue e€ cBoMcTB». 4. «PeleHne 3KCIepUMEHTAIBHBIX 3a/la4 Ha paclo3HaBaHHE OPraHUYECKUX
BEIIIECTBY. 5. «Pemenne SKCEpUMEHTANBHBIX 33Jad Ha TMOJYYCHHE W PAcllO3HABaHWE
OpPraHMYECKUX BEIIeCTB». 6. «Pacmo3HaBaHue MIacTMacC U BOJIOKOH.

11kaacc

Teopernueckne 0ocHOBbI Xumuu (204.)

Crtpoenne BemecrBa. CoBpeMEHHass MOJEIb CTPOEHUS aToMma. OJIEKTPOHHAas
KoH(purypamus aroma. OcHosHoe u 8030ydcoenHvie cocmosinus amomos. Kimaccupuxanus
XMUMHUYECKHX JIEMEHTOB (S-, P-, 0-31eMeHThI). OCOOEHHOCTH CTPOCHHS SHEPTETUUCCKUX
ypoBHe# atomoB d-snemenToB. [lepuonnueckas cucremMa XxuMudeckux 3yeMmentoB J[.U.
MenneneeBa. @usnueckuu cmbica [lepuoanueckoro 3axkona .M. Menaeneesa. [Ipuunnbl
1 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JJIEMEHTOB M UX COCAMHEHUU MO MEepUojiaM U
rpymnmnam. DJeKTPOHHAs MPUPOJIa XUMHUECKON CBSI3U. DJIEKTPOOTPULIATEILHOCTh. BuUIbI
XUMUYECKOU CBs3U (KOBaJICHTHAs, HOHHAs, METaJUTMYECKasi, BOJIOPOIHAS) U MEXaHU3MBbI
ee oOpazoBanus. Kpucmaniuueckue u amopgHvle seujecmaa. Tunvl KpUcmaiiuiecKux
peuwemox  (amomHas, MONEKVIAPHAs, UOHHASA, Memaiiudeckas). 3asucumocms
Qusuueckux ceolcme eewjecmea om muna Kpucmaiiuveckou peuwiemku. IIpuauHbI
MHOT000pa3us BEIIECTB.

XuMuYecKkue peaknuu. ['OMOreHHble M TeTeporeHHble peakuuu. CKOpOCTb
peaKinu, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PAaKTOPOB: MPHUPOIBI PEATUPYIONINX BEIIECTB,
KOHIICHTpAIlUM PEarupyromunx BEIIECTB, TEMIIEPATYphl, IUIOMAAN PEAKIUOHHOU
MMOBEPXHOCTH, HAJIMYUA KaTajin3aTopa. Posib KaTanu3aTtopoB B IPUPO/JIE€ U TPOMBIIILIEHHOM
npousBoacTBe. OOpaTUMOCTh peakiuil. XUMHUYECKOE PaBHOBECUE U €r0 CMEIIEHUE MO
JEUCTBUEM PA3IMUYHBbIX (PAaKTOPOB (KOHLEHTpAIMsl pEareHTOB WM MPOJIYyKTOB pEaKIluH,



JaBJICHHE, TEMIIEpaTypa) AJisl CO3AaHUsI ONTUMAJIbHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX
nporeccoB. Jucnepcuvie cucmemsl. Ilonamue o xonanoudax (3oau, eeau). Mcmunnvle
pacmeopuvl. Peakuimm B pacTBOpax JJEKTPOJMUTOB. pl pacTBOpa Kak I10Ka3arellb
KHCJIOTHOCTH cpeibl. [ maposu3 cosei. 3HaueHue TUApOIn3a B OMOJIOTHYECKUX OOMEHHBIX
nporeccax. OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IIPUPOJIE, TPOU3BOICTBEHHBIX
MPOLIECCAX U KU3HEACATEITbHOCTA OPraHu3MOB.

Heoprannyeckasi xumusi (11 4.) OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAUIOB TJIABHBIX WM MOOOYHBIX MOATPYNI (MEdb, *KEJIe30) U
HEMETAJUIOB: BOJIOPOJA, KHUCIOpOAa, TaJIOTeHOB, Cepbhl, a3oTa, ¢ocdopa, yriepona,
kpemHusi. Koppo3us MeTamioB: BHUIBI KOPPO3UH, CIIOCOOBI 3allUThI METALUIOB OT
KOppO3UU. ODneKkmpoau3 pacmeopod u pacniagos. Illpumenenue snekmponuza 6
NPOMBIUIEHHOCMU.

Xumusa u xu3Hb (3 4.) Hayunele meToawpl mo3HaHWs B XUMHUU. VCTOYHMKH
xumudeckoil nH@opmanuu. Ilonck MHpOpManuM TO Ha3BaHUSM, HACHTH(PHUKATOpAM,
CTPYKTYpHBIM (popmynaMm. MojiemupoBaHre XUMHUYECKUX TIPOIECCOB U  SIBICHHM,
XUMUYECKUll aHaiu3 u cunme3 KaK METOJbl HAyYHOTO MO3HAaHMS. XUMHUSA U 3I0POBBE.
JlexapcTBa, (epMeHTbI, BUTaMHUHBI, TOPMOHBI, MHHEpajdbHbIe BOABL. [Ipobremsl,
CBSI3aHHBIC C IIPUMEHEHUEM JICKAPCTBEHHBIX IIpernaparoB. BpeaHble NPUBBIYKU U
(bakTophl, pa3pyliaiIne 310pOBbe (KypeHUe, ynoTpedieHne aaKorois, HApKOMAaHMUS).
Panmonansuoe nuranue. [luwesvie 0o6asku. OcHogvl NUe8ot XUMUU.

Xumusi B MOBCEAHEBHOW XU3HM. Moromue u uuctanme cpenacrsa. Cpedcmea
O0pbObLL ¢ OBIMOBLIMU HACEKOMBIMU: peneileHmol, uncekmuyudvl. CpelcTBa JTUYHOU
TUTUEHbl W KocMmeTuku. [IpaBuna Oe3omacHOi pabOTBl C €AKUMH, TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMHUU. XHUMHS U CEIBCKOE XO3SIMCTRO.
MuHepanbHble U opranudeckue ynoopenus. CpecTsa 3alMThl PACTEHHM.

Xumus U 3Hepretuka. lIpuponHble MCTOYHUKM YTriaeBonoponoB. lIpupoaHseiii u
MOMYTHBIN HePTSIHOM ra3bl, KX COCTaB U Ucnojb3oBaHue. CoctaB HEDTHU U ee repepadoTKa.
Hedrenponyktsl. OxranHoBoe umcio OensuHa. OxpaHa OKpyKaloumiehd cpeasl TpH
HedrenepepaboOTKe U TPAHCIIOPTUPOBKE HEPTEPOAYKTOB. AJTBTEPHATUBHBIE NCTOYHUKHU
sHepruu. Xumusi B crpouTennscTBe. llement. beron. Ilogbop onTumanbHBIX
CTPOUTEIIBHBIX MAaTEPUAIIOB B ITPAKTUUYECKOMN AEATEIBHOCTH YEJIOBEKA.

XuMHSL U 3KOJOTHS. XHMHUYECKOE 3arpsi3HCHUE OKPYKAIOIIEH CpeAbl U €ro
nocnenctBus. OxpaHa ruapochepsl, MOUBBL, aTMocdepsl, ¢uopsl U GdayHbl OT
XUMHUYECKOTO 3arpsi3HEHUS.

JdemoHcTpaumu.
MO}IGJ’II/I HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX U MCTAJNIMYECKUX KPHUCTATIIINICCKUX peH_IéTOK.
MOJIGJ'II/I MOJICKYJI U30MCPOB U T'OMOJIOTOB
Pa3znnyHble THUIIBEI XUMHYECKHIX peaKHHﬁ, BUIOCOOIIBITHI I10 OpFaHquCKOﬁ XUMHUH.
OO6pasibl METAIIJIOB ¥ X COEAMHEHUH, CIUTABOB.
B3anmopeiicTBre METaIIOB C KUCIOPOAOM, KUCIIOTAMHU, BOJIOM.
I[OKaSaTCJ'IBCTBO aM(pOTCpHOCTI/I AIIFOMHHUA U €0 THAPOKCHUA.
BSaHMOHCﬁCTBHC MCIU U KCJIC3a C KUCIIOPOAOM;, B3aHMOﬂCﬁCTBHC MEOU U XKEJIC3a C KUCIOTaMH
(cepHas, cosstHas).
[Tonyuenune runpokcunon menu (1) u xpoma (1), okcuna menu.
B3anmopeiicTBie OKCHIOB U TUIPOKCHIOB METAJUIOB C KUCIOTaMH.
JlokazarenbcTBO aMpoTepHocTH coequnennid xpoma(1ll)
OO6pa3sibl HEMETAILIOB.
Mogenu KpUCTATMYECKUX PEHIETOK aMasa U rpadura.
[Tonyuenue amMmMuaka M XJIOPOBOJOPOJA, PaCTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-
OCHOBHBIX CBOUCTB 3THX BCHICCTB.



e (CkMraHue yris U cepbl B KUCIOPOJE, ONPEIeIeHHEe XUMUYECKIX CBOMCTB MPOAYKTOB CrOpaHUsI.
BzaumopeiictBue ¢ Menbl0 KOHUEHTPUPOBAHHOM CEPHOM KHUCIOThI, KOHUEHTPUPOBAHHON U
pa30aBICHHOMN a30THON KUCIOTHI.

e OO0pa3siisl CpeACcTB OBITOBOM XUMHH, HHCTPYKLIUH 110 UX TIPUMEHEHHUIO.

JlabopaTopHbIe ONbITHI.
1. W3yueHue BIMSHUS PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYCCKUX PEaKIIUi
2. OmpepeneHue peakiuy CPebl YHUBEPCATHHBIM HHINKATOPOM.
3. T'mnponus coneit.

IIpakTnyeckue padoThI
1. «IIpuroroBneHue pacTBOPOB C 3aJaHHON MOJISIPHOM KOHLIEHTpauuen». 2. «PemieHue
JKCIIEPUMEHTAJIBHBIX 3a1a4 110 Teme «MeTtaib»». 3. «PelleHne 3KCepuMeHTaIBHBIX  3a/1a4
o teme «Hemeraubim»

3. TemaTnuyeckoe MIIAHUPOBAHUE ¢ YKA3aHHEM KOJIHYECTBA YaCOB, 0TBOMMBIX
HA 0CBOECHHE KAKI0M TeMBbI.

Knacc 10
Pazpen Ko | Temsr Kon | OcHOBHBIE BUIBI A€SATEIBHOCTH
JI- -BO 06yqa}oumxc;1
BO qac (Ha YPOBHEC YHUBCPCAJIbHBIX y‘-I€6HBIX
yac OB | NEWCTBUM)
OB
Teopm{ 7 OOBICHATD, TOUEMY OPTaHUYECKYIO XUMUIO
XUMHYECKOTO BBIICTIIIN B OT/IETIBHBIN pa3/ie’ XUMUH.
[TepeyncisaTh OCHOBHBIE MPEATIOCHUTKH
BO3HUKHOBEHHUS TEOPUU XUMUYECKOTO
N cTpoeHus. Pa3nnuaTh TpU OCHOBHBIX THITA
COCIMHCHNU. YTIEPOJAHOTO CKEJIETa: PA3BETBISHHBIMH,
[Ipupona HEPA3BETBJICHHBIN U IIMKINYECKHH.
XUMHUYECKUX OmnpenensTs HaJTU4KUe aTOMOB YTJIEPO/Ia,
CBSI3CIL. BOJIOPOJIa M XJIOPA B OPraHUYIECKHUX
BelecTBax. Pa3nuyars NOHATUS
(OQJIICKTPOHHAs 000JI0YKa» U «IJICKTPOHHAS
opbuTtanby. M300paxkaTh 3MEKTPOHHBIE
KOH(UTYpaIK aTOMOB 3JIEMEHTOB 1-T0 1
2-TO IEPUOIOB C TIOMOIIIBIO SJIEKTPOHHBIX U
rpaduyecKuX 3JIEKTPOHHBIX (HOPMYIL.
OOBACHATH MEXaHU3M 00pa30BaHUs U
O0COOCHHOCTH G- U T- CBs3ei. OnpenensaTh
MIPUHA]JICKHOCTh OPraHUIEeCKOTO BEIIeCTBA
K TOMY WJIH HHOMY KJIACCy IO CTPYKTYPHOU
dbopmyne
YriaeBoaopo/isl 20 [IpenenbHbIC 6 OOBICHATP TPOCTPAHCTBEHHOE CTPOCHHE
YTIICBOLOPOIBI MOJIEKYTT AJIKAaHOB Ha OCHOBE
Mpe/ICTaBICHUM 0 rubpuanzanuu
opburaneii aroma yriaepoja. M3roraBnuBaTh
MOJIETIN MOJIEKYJI aJIKaHOB, PYKOBOJCTBYSCh
Teopuei XUMHYECKOTO CTpOCHUS
OpraHNYeCcKHUX BELIECTB. Otnnyathb

CTPOECHHUS
OPTaHUYECKUX

— AJIKaHBbI




TOMOJIOTH OT M30MepoB. Ha3biBaTh ankaHbl
1o MEXyHapOJIHON HOMEHKJIATYpE.
CocTaBiATb  ypaBHEHHA  XUMHYECKHX
peakuui, XapakTepU3YIOLIUX XUMHYECKHE
CBOICTBAa METaHA U €r0 rOMOJIOroB. Pemare
pacu€THble 3a1aud Ha BBIBOZ (OPMYIIBI
OpPraHMYECKOro BEIIECTBA.

Henpenenbusie
YTJIEBOJOPOABI
(aJIKeHBlI,
aJIKaJUEHBbI U
AJIKUHbI)

OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl 3THJIEHA HA OCHOBE
IPEJCTaBICHUN O THOPUAN3AINY aTOMHBIX
opOutaneit yriaepona. M3o6paxats
CTPYKTYpHBIE (DOPMYJIIBI ATKEHOB U UX
MU30MEPOB, HA3bIBaTh AJIKEHBI 110
MEXIYHApOJAHOW HOMEHKIIATypeE,
COCTaBJIATh (OPMYJIbI ATKEHOB 110 UX
Ha3BaHUSM.

CocTaBiATh ypaBHEHUS XMMHUYECKHUX
peaxkuui, XapakTepU3yOIUX XUMUUECKHE
cBOiCcTBa ankeHoB. [lomyyaTs aTHIIEH.
Jloka3bIBaTh HEMPEIEIBHBIN XapaKkTep
STHJIEHA C IIOMOILBIO KaYe€CTBEHHOU
peaxkuuu Ha KpaTHble cBA3U. COCTaBIATh
YPaBHEHHsI XUMUYECKHUX PEaKIIN,
XapaKTepU3yIOIIUX HENpPeaeIbHbIH
XapakTep ajnkaaueHoB. OObACHATH SP-
rUOpUIN3ALMIO U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI alleTUIIEHA, Ha3bIBaTh
TOMOJIOTH all€THJIEHA TI0 MEXyHapOIHON
HOMEHKJIAType, COCTaBIATh YPaBHEHUS
peaxkuui, XapaKTepU3yIOLINX XUMUYECKHUE
CBONCTBA allETHJICHA

ApeHnsl
(apomatuuecku
e
YTJIEBOJOPO/IbI)

OOBACHATD ANEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
OeH3071a.

N300paxkaTb CTPYKTYpHYIO (HOpMyITy
OeH30J1a IByMs CIIOCOOaMH.

OOBACHATH, KaK CBOMCTBA OEH30I1a
00YCIIOBJICHBI CTPOCHHEM €TI0 MOJICKYJIHI.
CocTaBisaTh ypaBHEHUs peaxiui,
XapaKTePU3YIONNX XHUMHUYECKHE CBOWMCTBA
OCH30J1a M €r0 TOMOJIOTOB

IIpuponusie
UCTOYHUKH U
nepepadoTKa
YTJIEBOIOPOIOB

XapaKTepHu30BaTh COCTAB MPUPOTHOTO Ta3a
Y TIONMYTHBIX HE(PTSIHBIX I'a30B.
XapakTepu3oBaTh CIOCOOBI IepepadoTKH
Heptu. OOBACHATHL oOTIMYHE OeH3MHA
IPSIMO# MTEPETOHKH OT KPEKHHT - OCH3MHA.

Kucnopoaconep
JKarue
OpPraHUYECKHe
COCIMHECHUSA

27

Couptsl
(heHOJIBI

N300paxkaTsb o011y10 bopmyy
OTHOATOMHBIX  TPENENbHBIX  CIIUPTOB.
OOBsCHATH 00pa30BaHKE BOJIOPOIHON CBS3H
u e¢ BIUSHHE Ha (U3NYECKHE CBOWCTBA
CIHPTOB. CocraBiirtb CTPYKTYpHBIE
GopMysaBl COUPTOB U HMX H30MEPOB,
Ha3bIBaTh CIHUPTHI 10 MEXIyHApOIHOMH
HOMeHKJarype. OOBACHATh 3aBUCUMOCTh
CBONCTB CIIUPTOB 0T HaJIn4us
(G YHKIIMOHATBLHOM TPYIIIBI (-OH).




CocTaBisiTh  ypaBHEHHUS peaKuuid,
XapaKTEpU3yIOLIUX CBOWCTBA CIIUPTOB M UX
MPUMEHEHHUE. XapakTepu3oBaTh
($u3noIOrNUecKoe JACHCTBHE METaHoNa U
staHosia. COCTaBIATh ypaBHEHUS PEAKLUU,
XapaKTepU3YIOLINUX CBOMCTBA
MHOT'OaTOMHBIX  CIIUPTOB, M IPOBOJUTH
KAUECTBEHHYIO PEaKIIMI0 HAa MHOTOATOMHbIE
cnupThl. OOBSCHATH 3aBHCUMOCTH CBOMCTB
dbeHona OT CTPOEGHHSI €ro MOJIEKYJIbI,
B3alMHOE BIIMSHUE aTOMOB B MOJIEKYJIE Ha
npumepe ¢enona. CocTaBisiTh ypaBHEHUS
peakuui, XapakTepU3YIOLIUX XUMHYECKHE
cBoMicTBa (peHosa

AJBIETHIBI,
KETOHBI U
KapOOHOBBIE
KHUCIIOTHI

CocraBnate  ¢GopMynbl  HM30MEPOB U
TOMOJIOTOB QJIbJICTUIOB M HA3bIBAaTh UX IO

MC)KHYHapOﬂHOﬁ HOMCHKIJIAaType€.
OOBACHATH 3aBUCUMOCTDb CBOICTB
AJIbJACTU 0B oT CTPOCHHA Hux

¢yHKIMOHaIbHOW  rpynnbsl.  [IpoBoauTh
KayeCTBEHHbIE pEaKUUU Ha aJIbJCTUMbI.
CocraBnsiTh ypaBHEHUS peakiuid,
XapaKTepU3yIOIIUX CBOMCTBA allbJETU/I0B.
CocraBisiTb  (QOpPMYJIBI  U30MEpPOB |
rOMOJIOIOB KapOOHOBBIX KMCJIOT U Ha3bIBaTh
UX 10 MEXIyHapoJHOW HOMEHKJIAType.
OOBSICHATD 3aBUCHUMOCTh CBOICTB
KapOOHOBBIX ~ KHMCJIOT  OT  HaJM4us
¢yukuonansHoi  rpynmnel  (-COOH).
CocraBisATh YpaBHEHHUS peaKIuid,
XapaKTEepU3YIOUINX CBOWCTBAa KapOOHOBBIX
kucnoT. IlomyuaTe yKCycHyrO KHCIOTY U
JIOKa3bIBaTh, YTO 3TO BELIECTBO OTHOCHUTCA
K Kjaccy KucioT. OTmin4arb MypaBbUHYIO
KHCIIOTYy OT YKCyCHOM €  ITOMOIIBIO
XMMHUYECKHUX peaKIuii.

CnoxHbie
a¢upsl. Kups

CocTtaBisiTh YpaBHEHHUS peaxiuii
sTepuUKAIIH. OOBSCHATD
OuosIorn4eckyto poib kupoB. CoOmonaTh
npaBwia Oe3omacHoro oOpalieHust co
CpeACTBaMHU ObITOBOM XMUMHUHU

YrieBoabl

OOBICHATH OMOJIOTHYECKYIO POITh
rioko3bl. [IpakTueckn qokas3piBaTh
Hanuuue GyHKIMOHAIBHBIX IPYI B
MOJIEKYJIE IJIFOKO3BI.

OOBbsACHATb, Kak CBOWCTBAa  caxapo3bl
CBS3aHBl C HamuuueM (DYHKIIMOHAIBHBIX
rpynn B €€ MOJIeKyJie, U Ha3bIBaTh 00JacTH
IIPUMEHEHHUS caxapo3ssl. CocraBnATh
YpPaBHEHUs PpEAKUUN, XapaKTEePU3YIOIIHUX
cBoiicTBa caxapo3bl. COCTaBIATh ypaBHEHUS
peakuui TUAPOJIN3a Kpaxmajia u
IIOJIUMKOHACHCAIIU MOHOCaxapHu0B.
[IpoBOANTL KAYECTBEHHYIO pEaKIUI0 Ha
Kpaxman




A30TcoaepKalu
€ OpraHu4YecKue
COEIMHEHUS

CocTaBisiTh ypaBHEHHUS pPEaKIHi,
XapaKTEePHU3YyIOLIUX CBOMCTBA aMUHOB.
OOBACHATH 3aBUCUMOCTh CBOWCTB
AMUHOKHCIIOT OT CTPOCHUSI X
GbyHKIMOHATBHBIX Tpymil. Ha3eiBaTh
AMUHOKHCIIOTBI 10 MEXIyHApPOIHOM
HOMEHKJIATypE U COCTABIIATh YPaBHEHUS
peakumii, XapaKTepU3yIOIUX UX CBOUCTBA.
OOBACHATH OMOJTOTUYECKYIO POJIb OEITKOB
1 UX NPEBPALIECHU B OPraHu3Me.
[TpoBOAWTH LIBETHBIE pEAKIIMU Ha OCIKH.
OOBICHATH OMOJIOTHYECKYIO POJIh
HYKJIEMHOBBIX KUCIIOT.

[Tonp3oBaThCs UHCTPYKIHEH K
JIEKApCTBEHHBIM IIpenapaTam

XUMUS
MOJIMMEPOB

3anuceiBaTh YpaBHEHUSA peakuui
MOJIMMEPU3aLMU. 3alMChIBaTh YPAaBHEHMS
peakuuii MOJMMKOHJIeHCauu. Pacrno3HaBarh
OpraHuYecKHe BEILECTBA, UCIIONb3YS
Ka4eCTBEHHBIE PEAKLIMH

HUroro:

68
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OcHOBHBIC BUBI ACATEIHHOCTH
00yUaroIMXCs

(Ha ypOBHE YHHUBEPCATbHBIX YUeOHBIX
JEeUCTBUIN)

TeopeTnueckue
OCHOBBI XUMUU

20

Baxueiimme
XUMHUYECKHE
MMOHATHUS U
3aKOHBI

[lepeuncnsaTs BaxkHEHIINE XapaKTEPUCTUKHI
XUMHYECKOT0 dJIeMeHTa. OOBICHATH
pas3nuyue MEX1y NOHATUAMU «XUMHUYECKUI
AIEMEHTY, KHYKITUI, «H30TOID.
[IpuMeHATh 3aKOH COXpaHEHHUS MACChI
BEILIECTB MPU COCTABJICHUU YPAaBHEHUI
XUMUYECKUX peakuuid. Onpeaensarsb
MaKCHMaJIbHO BO3MOYKHOE YHCIIO
3JIEKTPOHOB HAa SHEPIe€TUUYECKOM YPOBHE.
3anuceiBaTh TpaduuecKue IEKTPOHHBIE
(dbopmyIbl S-, P- ¥ d-371EMEHTOB.
XapakTepru30BaTh MOPAIOK 3aMOTHEHUS
3JIEKTPOHAMH YHEPTEeTUUYECKUX YPOBHEN U
noaypoBHel B aromax. OOBSACHSTH, B 4éM
3aKJTF0YaeTCsl GU3MUECKUN CMBICH MTOHSATHUS
«BAJIEHTHOCTELY». OOBICHATD, YeM
ONPEIEIAI0TCS BAJICHTHBIE BOBMOKHOCTH
aTOMOB pa3HBIX JIeMEHTOB. COCTaBIIATH
rpaduyeckre AMEeKTPOHHBIE POPMYITBI
asorta, ¢hocdopa, KUCIOPoIa U CEPHI, a
TaK)KE XapaKTEpPU30BaTh U3MEHEHUS
pagnuycoB aTOMOB XMMHUYECKUX IJIEMEHTOB
0 eprojaM u A-rpynmnam nepruonyecKon
TaOJIUIIBI




Ctpoenue
BEIIECTBA

OOBACHATH MEXaHNU3M 00pa30BaHUS
WOHHOW M KOBAJICHTHOU CBSI3U U
0COOEHHOCTH (PU3MUYECKHX CBOMCTB
WOHHBIX Y KOBAJICHTHBIX COCTMHEHUH.

CocraBndartb ANEKTPOHHBIE  (HOPMYIIBI
MOJIEKYJI KOBAJICHTHBIX COEMHEHHIA.
OOBSCHATH MEXaHU3M oOpa3zoBaHHs

BOJIOPOJIHOM M METAJUIMYECKOM CBS3EH H
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT BHJA

XUMHUYECKOH CBSI3U. OOBICHATD
MPOCTPAHCTBEHHOE  CTPOEHHUE  MOJIEKYJ
OpPraHUYECKUX u HEOPTraHUYECKUX

COCIMHEHUH C MOMOIIBIO MPEICTABICHUN O
rubpuamzanuu  opoutaneii.  OOBACHITH
3aBHCUMOCTb CBOWMCTB BEILECTBA OT THIIA
€ro Kpuctajutmaeckon pemeéTku. OObACHATh
IPUYMHBI MHOTOOOPAa3usl BEIIECTB

XUMHUYECKUE
peaKuuun

[lepeuncnsatp npuU3HAKH, IO KOTOPBIM
KJIacCU(PUIUPYIOT XMMUYECKHE PEAKLIUU.
OOBSCHATD CYIIIHOCTb XUMUYECKON
peaxkuu. CocraBiATh YpaBHEHHUS
XUMHYECKUX pEeaKlUMH, OTHOCIIIUXCA K
ornpenenéHHOMY TUIY. OOBSCHAThH BIUSHHUE
KOHIICHTpAllUid pEareHTOB Ha CKOpPOCTh
TOMOTEHHBIX M TETEPOreHHbIX peaKLuil.
OOBACHATH BIMSHUE PA3INYHBIX (PaKTOPOB
Ha CKOPOCTb XUMUYECKON PEAKI1H, a TAKKE
3HAUEHUE NPUMEHEHUS KaTaJu3aTopoB U
MHrHOUTOpOB Ha mpakTuke. OOBACHATH
BJIMSTHUE U3MEHEHUS KOHIEHTPALlUU OJHOTO
U3 pearupyrouix BeIeCTB, TEMIEPATyphl U
JABJIICHUs Ha CMEIIEHHE XHMHUYECKOTo
paBHOBECHSI

PactBopsI

XapakTepu3oBaTh CBOMCTBA  PAa3JIUYHBIX
BUJIOB JIUCIIEPCHBIX CHCTEM, YKa3bIBaTb
IIPHUYHHBI KoaryJjsauuu KOJIJIOU10B u
3HAUEHUE ITOrO sBJIeHUs. PemaTs 3a1aun Ha
IIPUTOTOBJIEHUE PACTBOpPA ONPEAEIEHHON

MOJISIPHOM  KOHUEHTpanuu.  ['0TOBUTH
pactBop 3aJaHHON MOJISIPHOM
KOHIICHTPALIUH. OOBACHATS, nouemy

pacTBOpbl  BEMIECTB €  HOHHOM M
KOBAQJICHTHON TOJIIPHOM CBSI3bIO IPOBOJST
anekTpuyeckuil Tok. Onpenensats pH cpenbl
C TIOMOIIBIO YHHBEPCAIBHOIO MHIUKATOPA.

OOBACHATD c NO3ULUI TEOpUU
ANEKTPOIIUTUYECKOM JUCCOLIUAIITI
CYILIIHOCTb XUMHYECKHUX peaxIuid,

MPOTEKAIOINX B BOJAHOU cpenie. CocTaBiIsATh
IIOJIHBIC u COKpaIl€HHbIE HOHHEIC
YpaBHEHUSI pEaKIHUi, XapaKTEPHUIYIOMINX
OCHOBHBIE CBOICTBAa Ba)KHEHUIIIMX KJIAacCOB
HEOpPraHWYEeCKuX coeAuHeHuil. Onpenensitb
pPEaKIMI0 Cpeasl pacTBOpa COJM B BOJIE.
CocTaBisiTh ypaBHEHUS pEeaKIUd THIPOIN3A
OPraHUYECKUX U HEOPTraHMYECKUX BEIIECTB




DIIEKTPO-
XUMUYECKHE
peakiuu

OOBACHATH MPUHITUT PAOOTHI
raJlbBAHUYECKOTO dieMeHTa. OOBICHSTH,
KaK YCTPOEH CTaHIAPTHBIA BOJIOPOIHBIN
anektpon. Ilonb3oBarbes psaaom
CTaHJAPTHBIX JIEKTPOAHBIX OTEHIIMAJIOB.
OTnAn4aTh XUMUYECKYIO KOPPO3HUIO OT
AIEKTPOXUMHUECKOU. OOBSACHATH
MIPUHIIMIIBI 3a1TUTHl METAJUTUYECKUX
U3IEIUN OT KOPPO3UHU.

OOBSACHATD, KaKue MPOIECCHl MPOUCXOAST
Ha KaToJe M AaHoJEe IpHU DJIEKTPOIU3E
paciuiaBoB U pacTBOpoB cojiel. COCTaBISATh
CyMMapHbIe ypaBHEHUS peakiuit
3JEKTPOJIN3a

HCOpFaHH‘IGCKaﬂ
XUMUA
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MeTamisl

XapakTepu3oBaTh oOmue CBOICTBa
METaJVIOB U Pa3biCHATH UX Ha OCHOBE
NPEACTABICHU O  CTPOCHHM  aTOMOB
METaIJ0B, METANIMYEeCKOM CBSI3M |

METaJUIn4eCKON KPHUCTaJNINYECKOI
pemérke. MnmoctpupoBaTh npumepaMu
Croco0b! MOJTyYSHHUS METaJUIOB.

XapakTepu3oBaTb XUMHUYECKUE CBOMCTBA
metaioB |IA—IIA rpynn u amoMuHus,
COCTaBJISITh COOTBETCTBYIOIIUE YPaBHEHUS
peaKkIum. OOBACHATD 0COOEHHOCTH
CTPOEHHSI aTOMOB XMMHYECKUX AJIEMEHTOB
b-rpynn nepuoguueckoit cucremsl [ U.
MengeneeBa.  CocTaBnsiTh  ypaBHEHUS
peakui, XapakTEepU3yIOIIUX  CBOMCTBA
MeaM, LMHKA, TUTaHa, Xpoma, 3Kejesa.
[Ipencka3siBaTh CBOMCTBA CIUIaBa, 3HAsI €rO
coctaB. OOBSICHATh, KaK H3MEHSIOTCS
CBOMCTBA OKCHJIOB Y THIPOKCHJIOB METAJJIOB
10 MepuoaM U A-TpyIinam nepuoanIecKoi
TaOmuipl. OOBACHATH, KaK U3MEHSIOTCS
CBOMCTBA  OKCHJOB H  THIPOKCHJIOB
XUMHYECKOTO JJIEMEHTAa C IIOBBIIICHUEM
CTETIeHH OKUCJICHHSI €T0 aToMa. 3aMuChIBaTh
B MOJICKYJIIPHOM ¥l MOHHOM BHUJIC YpaBHEHUS
XUMHYECKUX PEAKINi, XapaKTepU3yIOIINX
KHCIIOTHO-OCHOBHBIC CBOWCTBAa OKCHJIOB H
THAPOKCUIOB  METaJUIOB, a  Takke
IKCIIEPUMEHTAIILHO JIOKA3bIBaTh HAIMYUE
ITHUX CBOWCTB. Pacmo3HaBaTh  KaTHOHBI
COJIEN C MOMOIIBIK KAaYECTBEHHBIX pPEaKIni




Hemerasuisl 5

XapakTepu3oBaTh obmue CBOICTBa
HEMETAJUIOB U Pa3bsICHATh MX Ha OCHOBE
NPEACTaBICHU O  CTPOCHMM  aToMma.
HassiBaTh obnactu MpUMEHEHUS
BOKHEUIINX HEMETAJUIOB. XapaKTepU30BaTh
CBOMCTBA BBICIIUX OKCHJOB HEMETAJUIOB U
KHCJIOPOJCOIEPKAIIMX KUCIOT, COCTABIIATh
YpaBHEHUSI COOTBETCTBYIOIIMX DPEAKIUN U
OOBSICHSITh UX B CBETE NPEICTABICHUN 00
OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakIusax u AIEKTPOIUTUUECKOMN
quccoranuu.  CoCTaBisATh  ypaBHEHMS
peakuui, XapaKTepU3yOIIUX
OKHCIIUTENbHBIE  CBOMCTBA CEpPHOM W
a30THOM KHCJIOT. XapakTrepus3oBaTh
WU3MEHEHUE CBOWCTB JIETYYUX BOJOPOJHBIX
COEIMHEHUII HEMETaJIJIOB IO Mepuoay u A-
rpyImmam MIEPUOIUYECKON CUCTEMBI.
Jloka3pIBaTh B3aMMOCBSI3b HEOPTaHUYECKUX
U OpraHuyeckux coeauHeHui. CocTaBiAThH
ypaBHEHUS XUMUYECKUX peaKIuii,
OTPaXKarIINUX B3aUMOCBSI3b
HEOPTaHWYECKUX U OPTraHUYECKUX BEIIECTB,
OOBSICHAT, HMX Ha OCHOBE TEOPUU
JJICKTPOJIUTUYECKON  JUCCOIMAIMU U
MIPEICTABICHUI 00  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIBHBIX nporeccax.
[IpakTHuecku pacro3HaBaThb BEIIECTBA C
MOMOIIbI0 KAYECTBEHHBIX pEAKIUKA Ha
AQHUOHBI

XUMHUS U )KU3Hb 3

OOBSACHATH HayYHbIE IPUHIIUITBI
IPOM3BOJICTBA HA IIpUMeEpe MPOU3BO/ICTBA
CEpHOM KHUCIOTBI.

[lepeuncasTh MPUHLIUIIBI XUMUYECKOTO
MPOU3BO/ICTBA, UCIIOJIB3yEMBbIC TIPH
HOJY4YEeHUHU YyTyHA.

CocTaBsTh ypaBHEHHS] XUMHYECKIX
peakuuid, MPOTEKAIOLIMX MPH MOTyUYEeHUH
YyryHa U CTaJu.

Cobmnronate npasuiia 0€30MacHOM pabOThI
CO CpeACTBaMHU OBITOBOW XUMUH.
OOBACHATH  NPUYMHBI XMUMHUYECKOTO
3arps3HEHUS BO3/IyXa, BOJOEMOB U ITOYB

Uroro: 34

COI''TACOBAHO
[TpoToKoJ 3aceaHusi METOUIECKOTO
00beIUHEeHUs] YUUTENel eCTeCTBEHHO -
rymanutapaoro ukiaa MOBY COIII Ne 21
uMmenu A.U. TTokpelmkyuHa CT. AXMETOBCKON
ot 28.08.2020 roma Nel

‘ KpaBuenko C.A.

COI'JTACOBAHO

3amecTuTeNb AUpeKTopa no YBP
77~  BapakcuHa T.A.

28 asrycta 2020 roga
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