Mynununansaoe odpazoBanue [{epOuHoBCKHil palioH MyHUIIUTIATBLHOE 010 KeTHOE 00111e00pa30BaTEIbHOE YUPEXKICHUE
cpeansisi oomeoopazoBarenpHas mkoia NelO umenu Ceprest iBanoBuua Xo0510/10Ba MyHUIIMTIATLHOTO 00pa30BaHus
[lepO6unoBCcKkuit paiion cranuiia HoBomepOnHoBCKas

..  VTBEPXJIAIO
fop'MBOY COIII Ne 10

PABOYAS TIPOT'PAMMA

[To xumun

Ypoens oOpazoBanusi ocHOBHOE o01iee oopazoBanue (10 — 11 kimaccer)
KonnuectBo yacoB 68 4acos:

34 4 (1 4. B Hexemo) - 10 kmace

344 (1 4. BHEenmenmwo) - 11 kmacc

Yuurens Mapakyma Ennzasera BacunseBna

[Iporpamma pazpadotana B coorBercTBUU ¢ DI'OC OO0 1 Ha ocHOBe DeaepanbHON paboueit mporpammel o xumuu 10-11 kmacchl.



OO01ree Ync10 y4eOHBIX 4acoB 3a 2 rojaa o0yuyenusi — 68,
n3 Hux 34 (1 4 B Hexemo) B 10 kinacce, 34 (1 u B Hememio) B 11 Kiacce.

I[Inanupyembie pe3yibTaThl H3yUYeHUs] YUeOHOT0 npeaMeTa « XuMHushH»:

Pe3yﬂbmambl 0C60€HUA Kypca Xumuu.

JlesTenbHOCTh 00pa30BaTENBHOIO YUPEKICHHUS 00IIero 00pa3oBanus B 00y4YeHUU XUMHHU B CpeiHEH (TIOTHOM) IIKOJIe JOJKHA OBITh HANIpaBlieHA Ha TOCTHKE-

HHUC CIICAYIOINNX JUYHOCTHBIX PE3yJdbTAaTOB:

B [ICHHOCTHO-OPUEHTALIMOHHOM c(hepe — BOCIUTaHHE YYBCTBA FOPAOCTH 32 POCCUMCKYIO0 XUMHUYECKYIO HAYKy, TYMaHHU3Ma, 11eJIeyCTPEMIIEHHOCTH;
B TPYZIOBOH cpepe — TOTOBHOCTH K OCO3HAHHOMY BBIOODY JaibHENIIe 00pa3oBaTeIbHON TPACKTOPHH;
B IIO3HABATENBHOM cepe — yMEHUE YIPaBJIsTh CBOCH MMO3HABATENBHOM IEATEIHLHOCTHIO.

MeTaHpeﬂMeTHBIMI/I pe3yjibTaTaMu OCBOCHHS BbIITYCKHUKAMU OCHOBHOM IITKOJIBI MporpaMMabI 110 XUMHUH ABJISIFOTCA:

® ICIIOJIb30BAHME YMEHUI U HABBIKOB PA3IMYHBIX BUJIOB MIO3HABATEIbHOM NESATENIbHOCTH, TPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-
MH(OPMALIMOHHBIN aHAJIN3, MOJIETUPOBAHNUE) [Tl U3YUEHUS Pa3IMYHBIX CTOPOH OKpY’Karolel 1elCTBUTEIbHOCTH;

®  HCMOJb30BAaHUE OCHOBHBIX MHTEIICKTYAIBHBIX OINEpaluii: popMyITupoBaHie TUIIOTe3, aHAJIN3 U CUHTE3, CPaBHEHUE, 00001IeHne, CUCTEMAaTU3alus, BBISB-
JIEHWE IPUYMHHO-CIIEACTBEHHBIX CBSI3€W, TOMCK aHAJIOTOB;

® yMEHHE reHepUpPOBATh UACU U ONPEICIATh CPEICTBA, HEOOXOAUMBIE ISl MX Pealn3alluy;

® yMEHHE ONpEeACIATh LEIH U 331a4H JeSITeIbHOCTH, BRIOUPATh CPEICTBA pealln3alluyl LIeIH U IPUMEHSTh UX Ha MPaKTHKE;

®  UCMOJb30BAHUE PA3TMYHBIX HCTOYHUKOB MHPOPMALIMH, TOHUMAHUE 3aBUCUMOCTH COIepPKaHuUs U (DOPMBI IPEICTaBICHUS HHPOPMALIUH OT LIeJIe KOMMY-
HUKAIIUU U aJipecara.

B oOnactu mpeaMeTHBIX pe3y/bTaToB 00pa3oBaTelbHOE YUpexkaeHne o01Iero o0pa3oBaHus MPEeI0CTABIAET YUEHUKY BO3MOXKHOCTD Ha CTYIIEHU CPETHETO

(moHOT0) 001IeT0 00pa30BaHUs HAYYUTHCS:

B II03HABATEJIBLHON cdepe:

JlaBaTh OIpeIeICHUs] HAYYHbIM MTOHATHUSM;

OIMCHIBATH IEMOHCTPAIMOHHBIE U CAMOCTOSITEIBHO MPOBOAMMBIEC SKCIIEPUMEHTBI, UCTIONb3Ys JAJISl 3TOT0 €CTECTBEHHBIN (PYCCKUI) SA3BIK U SI3BIK XUMUU;
OIMCHIBATH M Pa3INYaTh U3yYCHHBIC KJIACCHl HEOPTaHUYECKUX M OPraHMYECKUX COSAMHEHUH, XMMUYECKUE PEaKLIUH;

KJ1accu(UIIUPOBATh U3yUYEeHHbIE OOBEKTHI U SBICHUS;

HaOII01aTh IEMOHCTPHPYEMBIE U CAMOCTOSATEIILHO MMPOBOIMMBIE OITBITHI, XUMUYECKNE PEAKIINH, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

JeTaTh BBIBOJBI M YMO3AKIIIOUEHUS U3 HAOIIOJeHNH, N3yYEHHBIX XMMHUYECKIX 3aKOHOMEPHOCTEH, IIPOrHO3MPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB IO aHa-
JIOTHHU CO CBOMCTBaMH M3Y4YEHHBIX;

CTPYKTYpUPOBATh H3y4CHHBII MaTepua;

MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAITUIO, TTOJIyYEHHYIO U3 APYTHX UCTOUHUKOB;

OIMCBIBATh CTPOEHUE aTOMOB 3J71eMeHTOB |-1V meproaoB ¢ HCroIb30BaHHEM AIIEKTPOHHBIX KOH(PHUTYpaIHii aTOMOB;

MOJICJIMPOBATh CTPOEHHE MPOCTEHUIIINX MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BEUIECTB, KPUCTAILIOB;

B IICHHOCTHO-OPHEHTAIIMOHHOM cdepe:

aHAJIM3UPOBATh U OLIEHUBATDH MOCIEICTBHS I OKPY’KAIOIEH Cpeibl ObITOBOM M MPOU3BOJCTBEHHON ACATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadoTKOM
BEIIECTB;



B TPYIOBOIi cdhepe:

MMpOBOAUTDH XUMHUYCSCKUN OKCIICPUMCHT,

B chepe dU3MIECKON KYABTYDBL:

OKa3bIBaTh MEPBYIO MOMOIIIb IIPU OTPABIICHUSAX, 0)KOTaX U APYrUX TpaBMaxX, CBA3aHHBIX C BEIIECTBAMU U J1a00OpaTOPHBIM 000PYJOBaHUEM.

B pe3ynbrate n3yueHus: yaeOHOTO peaMeTa « XUMUsD» Ha YPOBHE CPEHETo 00IIero oopa3oBaHus:
BbINyCKHUK HAYYUTCSH:

pacKpeIBaTh HA MPUMEpaX POJIb XUMUU B (POPMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI MUPA U B MPAKTUYECKON ESTEIHLHOCTH YEIOBEKa;
JEMOHCTPHPOBATH HA IMIPUMEPaX B3aUMOCBSI3b MEXKIYy XUMHUEH U IPYTUMHU €CTECTBEHHBIMHI HAYKaMU;

pacKpbIBaTh HA MPUMEPax MOJIOKEHUS TEOPUU XUMUYIeCcKoro ctpoenus A.M. ByTtieposa;

noHuMaTh ¢usndeckuii cmbicn [lepuoanyeckoro 3akona J[.J. MenaeneeBa u Ha ero OCHOBE OOBSICHATH 3aBUCHMMOCTb CBOMCTB XMMHUYECKHX 3JEMEHTOB M
00pa30BaHHBIX MU BELIECTB OT 3JIEKTPOHHOI'O CTPOEHHSI aTOMOB;

OOBSICHSITH MPUYNHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTABIEHUHN 00 MX COCTAaBE U CTPOCHHH;

MIPUMEHSITH MIPaBUJIa CHCTEMATHUECKON MEKTyHApOIHON HOMEHKIIATYPHI KaK CPEICTBA PA3IMUCHUs U HICHTU(UKAIIUN BEIIECTB 110 UX COCTABY M CTPOCHUIO;
COCTaBJISITh MOJIEKYJSPHBIE U CTPYKTYpHBIC (DOPMYIJBI OPTAaHUYECKUX BEIIECTB KakK HOCHUTeNeH WHQPOpPMAIMU O CTPOSHHH BEIECTBA, €r0 CBOMCTBaX W
MPUHAIICKHOCTH K OMPEIETICHHOMY KIJIACCY COSTMHEHUN;

XapaKTepu30BaTh OpPraHMYECKHUE BEIEeCTBA IO COCTaBY, CTPOCHHIO W CBOMCTBaM, YyCTaHABIMBaTh MPUUYMHHO-CIEICTBEHHbBIE CBSI3M MEXIY JaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

MIPUBOJIUTH MPUMEPHl XUMUYECKUX PEAKIUi, PACKPHIBAIOIINX XapaKTepHbIE CBOMCTBA TUITUYHBIX MPEICTABUTENICH KIACCOB OPTraHMUYECKUX BEIIECTB C LEIBI0
WX UJICHTUPUKALIUU U O0BSICHEHHUS 00JIACTH PUMEHEHHS;

MIPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX pEaKlMii Ha OCHOBE 3HAHUHM O THUIAX XUMUYECKOU CBA3U B MOJIEKYJIaX PEareHTOB U UX PEeaKIIMOHHOM
CIIOCOOHOCTH;

MCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOSHUHU M XUMUYECKMX CBOMCTBaX BEUIECTB ISl 0€30MaCHOT0 MPUMEHEHHS B MPAKTUYECKON NeATEIbHOCTH;

MPUBOJUTH TPUMEPHl MPAKTUYECKOrO UCIOIB30BaHUS NPOAYKTOB TNepepaboTKu He(TH U MPUPOJHOTO ra3a, BBICOKOMOJEKYISPHBIX COETUHEHHM
(monuATUIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOANTH OIBITHI IO PACIIO3HABAHHWIO OPTaHMYECKHUX BEIECTB: IIMIEPUHA, YKCYCHOW KUCIOTHI, HEMPEACIbHBIX JKUPOB, TITIOKO3bI, KpaxMasna, OEITKOB — B
COCTaBe MUIIEBHIX MPOIYKTOB M KOCMETUYECKUX CPEJICTB;

BJIQJICTh TIPABUJIAMH U TIpUeMaMH 06€30TmacHOM pabOThl C XMMHUYECKUMH BEIIECTBAMH U JTAOOPATOPHBIM 000PYyI0BaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTbh CKOPOCTH XMMHMUYECKON peakIuu W CMEUICHUS XMMHYECKOIO PaBHOBECHS OT PA3IMUYHBIX (DPAKTOPOB C LEIbIO OMpPEIEICHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMHUECKHUX MPOIIECCOB;

IIPUBOJUTH IIPUMEPBI THIPOJIN3a COJIEH B TOBCEAHEBHON KU3HU YEIOBEKa;
MIPUBOJUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMNA B PUPOJIE, TPOU3BOJACTBEHHBIX MPOIECCaX U KU3HEACITEIIBHOCTH OPTraHU3MOB;
MPUBOJUTH MPUMEPHl XUMUYECKUX PEaKLUi, paCKphIBAIOIIMX OOII1e XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB,;

MIPOBOAUTH PacyeThl HA HAXOXKICHHE MOJEKYIIpHOU (opMysbl yrieBoJopoJa Mo MPOAYKTaM CrOpaHHs U MO €ro OTHOCUTENbHOM IUIOTHOCTU U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €T0 COCTAB;

BJIAJICTh MPaBHJIAMH 0€301acHOr0 OOPAIICHUS C €AKUMHU, TOPIOYMMHU M TOKCUYHBIMH BELIECTBAMH, CPEICTBAMH OBITOBOI XUMHH;
OCYIIECTBIIATH MOUCK XUMHUECKOW MH(OpMAIIMY TI0 Ha3BAaHUIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM ()OPMYJIaM BEIIECTB;



® KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH XMMHUYECKYI0 HH(OPMAIUIO, COACPKAIIYIOCS B COOOIIEHHUSX CPEACTB MAccOBOW WH(OpMAINHU, pecypcax
WHuTepHeTa, HAyYHO-TIOMYISIPHBIX CTaThsIX C TOYKH 3PEHUS E€CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B IENSX BBISABICHHS OIIMOOYHBIX CYXICHUH W
(dbopMupoBaHust COOCTBEHHOH MO3UIINY;

® TIPEACTaBIATh IMYTH PEHICHUS TIO0ATBHBIX MPOOJIEM, CTOSANIMX TEpEe] YeIOBEYSCTBOM: SKOJOTUYCCKHX, dHEPTeTUYCCKHUX, CHIPHEBBIX, U POJIb XUMHUHU B
pEIIeHUH ITUX MPOOIIEM.

¢ BpINyCKHHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO OPLAHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX UCTOPUYECKUX d9MANax ee pa3eumusi,

®  UCNONB308aMb MEMOObl HAYYHO20 NOZHAHUS NPU BLINOIHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3a0ay NO U3YYEHUIO C8OUCME, CNOCOD08 NOLYYEeHUs. U
PACNO3HABANHUS OP2AHUYECKUX 8eUjeCNE;

®  00BACHAMb NPUPOOY U CNOCOOBL OOPAB0BAHUSL XUMUHECKOU CBA3U. KOBANEHMHOU (NONAPHOU, HEeNOJSAPHOU), UOHHOU, MEMAIIUYeCKOl, 8000POOHOU — C Yelblo
onpeoenenus XUMU4ecKol aKmusHOCMU 8eujecms,

®  YCMAHABIUBAMb 2EHEMUYECKVIO C853b MEHCOY KIACCAMU OP2AHUYECKUX 8euyecms 01 000CHOBANHU NPUHYUNUATLHOU 803MONCHOCMU NOLYYEHUsSL OP2AHUYECKUX
COeOUuHeHUtl 3a0aHHO20 COCMABA U CIPOEHUSL,

®  YCMAaHaBIUBAMb 83AUMOCEA3U MeNCOY hakxmamu u meopueu, NPULUHOU U C1e0CMBUeM NPpU aHAIu3e NPoOIeMHbIX CUMyayuti U 060CHOBAHUU NPUHUMAEMBIX
PpeweHuli Ha OCHO8e XUMUYECKUX 3HAHU.

Conep:xkanue yueonoro npeameralOxaace (34y; 14. B Hegeno)

Teopus XMMHY€ECKOro CTPOCHUS OPraHMYecKUX coequHeHuil. IIpupona xumnyeckux cassei

Oprannyeckue Bemectsa. [losBieHne U pa3BUTHE OPraHUYECKON XMMHMM KaK HayKd. XMMHYECKOE CTPOCHHUE KaK MOPSINOK COCAMHEHHs aTOMOB B MOJIEKYJIE
COIUIACHO MX BaJI€HTHOCTH. OCHOBHBIE MTOJIOKEHNUS TEOPUN XMMHUECKOTO CTPOEHUS OpraHndeckux coennHeHnit A.M. bytiepoBa. YriiepoJHblii CKeEeT OPraHUuYECKOM
MOJIeKyJbl. KpaTHOCTh XMUMHYECKON CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOrO CTpoeHUs Mojekyld. M3omepuss u wuzomepsl. [lonarue o
¢dbynkunoHansHOM rpynne. [IpuHIuns! K1accupuKauy OpraHndeckux coeanHeHui. CucrteMarnieckas MEXIyHapoaHas HOMEHKJIAaTypa M MPUHLIUIBI 00pa30BaHUs
Ha3BaHUN OPTraHUYECKUX COCTUHECHUH.
MecTo 1 3HaYEHHE OPraHUYECKONH XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

Yraesonopoabl

[IpenenbubIe yraeBoaopoasl (ankansl). Cmpoenue monexynvt memara. I'oMonorudeckuii psia ankanoB. ['oMonoru. MexayHapoHass HOMEHKIIATypa OpraHu-
YEeCKHUX BEIIeCTB. M30MepHst yriaepoaHoro ckenera. 3aKkOHOMEPHOCTH U3MEHEHUs (PU3NYEeCKUX CBOWCTB. XMMHUYECKHE CBOICTBA (Ha MpUMEpe METaHa U TaHa): peak-
LIUM 3aMelIeHus (raJloreHUPOBAHNE), AETHIPUPOBAHUS KaK CIIOCOOBI MMOJTyYEHHs BaXKHEHIINX COEIMHEHUH B OpraHMYeckoM cHHTe3e. ['opeHne MeTaHa Kak OJUH U3
OCHOBHBIX MCTOUYHHKOB TEIjIa B MIPOMBILIICHHOCTH U OBITY, uzomepuszayuu arkanos. Llennvie peaxyuu. Ce0600nvle paoukanvl. I anocenonpouzgoonsie ankaros. Ha-
XO0XJIEHHE B IPUPOJIE U IPUMEHEHUE aJIKaHOB.
Kparnsie cs3u. HenpenenbHble yrieBogopoabl. AnkeHbl. Cmpoenue monexyavt smunena.Sp—I ubpuouzayus.l omonornyeckuii psg ankenoB. Homenkmnarypa. M3ome-
pHsl YIJIEpOJHOIO CKeJIeTa U MOJIOKEHUs KPaTHOM CBA3M B MoJjeKyine. XMMHUUYECKHE CBOMCTBA (HA MpUMEpE STUIIEHA): PEAKIUU MPUCOEANHEHUs (IaJoreHUpOBaHue,
2udpuposanue, TUIPATALMS, cUOPO2AI02eHUPOBAHIUE) KaK CIIOCO0 TOTydeHHUs (PYHKIIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOJOPOAOB, ropeHus./Ipasunio Mapkosnukosa.
Bvicokomonexynapuvie coeounenus. Kauecmeennvle peakyuu Ha 06otinyto céa3b. [lomumepusanus 3THIIEHa KaK OCHOBHOE HAIIPABJICHHME €ro ucrnoib3oBaHus. [lomu-
JTUJICH KaK KPYITHOTOHHAKHBIN IIPOJYKT XUMUYECKOIO ITPOU3BOACTBA. [IpuMenenue stumeHa.



Ankanuensl u kaydyku. [loHsTHe 00 amkaaueHax Kak yrieBOAOPOJax C ABYMs ABOWHBIME CBs3sMH. [lommmepusarus auBuHuia (Oyraauena-1,3) kak crmoco0 moiy-
YEeHUS] CHHTETHYECKOTO Kayudyka.M3zonpen (2-wemunbymaouen-1,3). HarypanbHblii 1 CHHTETHYECKUI Kaydyku. Bynkanuszanus kayuyka. Pesuna. [Ipumenenue kay-
yyKa 1 pe3uHbl. Conpsiocénnvle 08otinble cea3u. Ilonyyenue u xumuyeckue ceoticmea ankaouenos. Peaxyuu npucoeounenus (2an02eHUposans) u noaumepusayuu ai-
KaOueHos.
AnkuHbl. AtieTuieH (3TUH) U ero roMosoru. Cmpoenue monexyavl ayemunena. I oMmonorndeckui psaja ankuHoB. Homenkiatypa. Mi3oMmepus yriepoHOTro CKeneTa 1
MIOJIOKEHUSI KPATHOU CBSI3M B MOJIeKyne. Meowcknaccosas uzomepus. SP-I ubpuouszayus. XuMudeckne CBONCTBA (Ha MpHUMEpE alleTUJICHA): PeaKIuu MPUCOCTUHEHUS
(ranoreHupoBaHue, euopuposanue, TUAPATALNS, 2UOPO2AI02eHUPOBAHUE) KAK CIIOCOO MOIYYeHHsI MOJIUMEPOB U IPYrHX IMOJIE3HBIX MPOAYKTOB. ['opeHue anerusieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH U pe3KU MeTasuioB. [I[puMeHeHue aleTusieHa.
Ionuamue o yuxnoankanax.
ApeHbI (apoMaTHUYECKUE YTIIEBOIOPOIbI). beH301 Kak MpeacTaBUTeNb apOMaTUYECKUX YIIIeBOA0poa0B. CmpoeHue monexkynvl bensona. XUMUYECKUE CBOMCTBA: peak-
LMY 3aMellleHus (TaIoreHHPOBAaHNE) KaK CIOCO0 MONYYeHHUsS XUMUUYECKUX CPEJCTB 3alllUThl PACTEHUH, MPUCOSANHEHNs (THAPUPOBAHNE) KaK JI0KA3aTeIbCTBO HETpe-
JeNbHOro Xapakrepa 6ensona. Peakuus ropenus.Toayon. Hzomepusa 3amecmumeneti.Ilpumenenue 6enzona. [lecmuyuovl. I enemuueckas céa3b apenos ¢ Opyeumu ye-
J1€8000POOAMU.

Ipupoounsie ucmounuxu yene6o0opooos. Ilpupoonviii eaz. Hegpmo. Ilonymuvie negpmsnvle 2azvl. Kamennwiil yeons. Ilepepabomia negpmu. Ilepeconxa negpmu.
Pexmugpuxayuonnasn xononna. bensun. Jluepoun. Kepocun. Kpexune negpmenpodyxmos. Tepmuueckuii u kamarumuyeckuti kpexuneu. Iluponus.

Kucnopoacoaepxxanye opranudeckue coeJuHeHUs.

Kucnoponcoaepxaiue oprannyeckue coeauHenus. OqHoaToMHbIE TpeaesbHble cnupThl. Kinaccudukanus, HOMEHKIATypa, U30MepHsl CIUPTOB. MeTaHOI U 3TaHOJ
KaK IPEeCTaBUTENN MPEeIbHBIX OJHOATOMHBIX CIIUPTOB.//epauunblil, 6MOPUYHBLI U MPEMUYHBIL AMOMbl yenepood. Booopoonas céazv. XuMudeckne CBOMCTBaA (Ha
IpUMepe MeTaHoJa U 3TaHOJIA): B3aUMO/JICICTBIE C HATPUEM KaK CIIoco0 YCTaHOBJICHUS HAIUYUS THIIPOKCOTPYIIIbI, PEaKIHsl C rajJoreHoBOAOPOJaMH KakK croco0 mo-
Jy4eHHUsl pacTBOPUTENCH, eruapaTanus Kak crnocod moiydeHus sTuiieHa. Peakius ropeHust: ciupThl Kak TomumBo. Cnupmosoe 6podicenue. @epmenmeol. Booopoonvie
cea3u. [lpumeHeHne MetaHosna u 3Tanona. GU3noJ0ruyeckoe AecTBre METaHoJIa U 3TaHOJIa HAa OPTaHU3M YEJIOBEKA. AIKO20U3M.

MHOroaToMHBIE CIIUPTHL. ITUIICHTIINKOIb U TJIMLEPUH KaK MPEACTABUTEIH MPEeIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHas! peakius Ha MHOTOATOMHBIE CITUPTHI
U ee IpUMEHEHHE ISl paclio3HaBaHUS TJIMIIEpPHUHA B COCTaBE KOCMETHUECKUX CpeACcTB. [IpakTuyeckoe MpUMEeHEHHE STUIICHTIIMKOMIS U TNIHLEPHHA.

®enon. Apomaruueckue cnupThl. CTpoeHHE MOJIEKYIbI (heHoMa. B3aumHoe nusHue amomos 6 Monekyie genona. Xumuveckue c8oUcmea: 63aumooelucmeaue ¢ Hampu-
em, 2uopokcuoom nampus, bpomom. Kauecmeennas peaxyus na gpenon.

[Tpumenenue peHoma.

KapOGonunsabie coenunenns. KapOonwnpHas rpynmna. AnpaerugaHas rpynma. Ansaerunabl. Keronsl. M3omepus u HoMeHkiarypa. [lonyuerue u xumuueckue
ceoticmea anvoe2udos. Peaxyuu oxucnenus u npucoedunenus anvoecudos. MetaHanb (popManbIerua) ¥ dTaHallb (aleTaabAerua) Kak MPeJACTaBUTEIH MPEACTbHBIX
anpaeruoB. KauecTBeHHbBIE peaKkIui Ha KapOOHUIIbHYIO TPYIITY (peakius «CcepeOpssHOro 3epKanay, B3auMmoaencTeue ¢ ruapokcuaoM meau (1)) n ux mpuMenenwue
JUTsE OOHAPYKEHUS TIPEEIbHBIX abJACTUAOB B IPOMBINIICHHBIX CTOYHBIX BOAaX. TOKCHUYHOCTh aberuioB. [[puMeHeHne Gpopmasibiernia u aneraibaeruia.
Kap6onoBsie kucnotel.Kapbokcunvras epynna (kapboxcoepynna). Uzomepus u nomenxkiamypa kapoonoswix kuciom. OJHOOCHOBHbBIE MpeesibHble KApOOHOBBIE KU-
cIOThI. [lonyyenue 00OHOOCHOBHBIX NPedelbHbIX KAPOOHOBLIX Kuciom YKCYCHast KUCIOTa KaK MPeACTaBUTENb MPeIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XHU-
MUYECKHE CBOICTBA (Ha MpUMEpEe YKCYCHON KHUCIIOTBHI): PEaKIMi ¢ MeTa/llaMi, OCHOBHBIMH OKCHJAaMH, OCHOBaHHUSIMH U COJIIMU KakK MOJTBEPKICHHE CXOJACTBA C He-
OpPraHMYECKUMHU KUCIOTaMH. Peakius sTepudukanmum Kak crocod MmoydeHus CIOKHbBIX 3QupoB. [IpuMeHeHrne yKCycHOM KUCIOTh. MypaBbrHAsT KUCIOTA. AIIETATHI.
[IpencraBienue o BhICHINX KAPOOHOBBIX KHUCIOTaX.

Crnoxusie >¢upbl u xupbl. Homenxnamypa. [lonydenne, XUMUYECKUE CBOMCTBA CIIOXKHBIX 3QupoB. Peakums srepudukammuu. Croxabie dQUPHI KaK MPOTYKTHI
B3aMMOJICHCTBUS KapOOHOBBIX KUCIOT cO cnupTamu. [IpumeHeHue cioxHbIX 3)UpoB B MUIIEBONH U MapproMEepHON MPOMBIIIIEHHOCTH. JKUPBI Kak CIOXKHbBIE 3(QUPHI



TNIMLIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTuTenbHbIE U )KUBOTHBIE KUPBI, UX cocTaB. Pacrio3HaBaHNue pacTUTENbHBIX )KUPOB HA OCHOBAaHUH UX HEMPEIEIbHOTO
xapakrepa. [IpumeHenue kupoB. [ Uapoan3 wiv OMBUICHHE KHPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOTYYSHHS COIEH BBICIIUX KapOOHOBBIX KUCIIOT.

Mp114 Kak coJId BbICIINX KapOOHOBBIX KHCIOT. Motomiue cBoiicTBa Mblia. Cunmemuueckue moroujue cpeocmada.

VYraesoasl. Kinaccuduxanus yrineBogoB. Monocaxapuasl. Onueocaxapuowl. Jlucaxapuabl. HaxoxaeHue yrieBogoB B mpupoe. [oko3a Kak anbaerugocnupt. bpo-
*)eHue rioko3sl. Dpykrosa. Caxaposa. [ udpoaus caxaposvl. Kpaxmai u meiiioi03a Kak OMOJOTHYECKHE TTOJIMMEPhl. XUMUYECKHE CBOMCTBA Kpaxmalia v IEJUTI0JIO-
36l (THAPOIN3, KAYECTBEHHAsI peaKIsi C HOJ0M Ha KpaxMal U ee TMpUMEHEHUe JUisi OOHapYKeHHs KpaxMmalia B IPoayKTax mutanus). [I[pumeHenne u Ouomorudeckas
poib yrieBooB. [ToHsTHE 006 HCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEpPE alleTaTHOTO BOJIOKHA. Ayemunyenntonoza Knaccuguxayus 6010KoH.

Wnentudukanust opraHM4ecKuX COCAMHEHUH. [ enemuyeckas c653b MeHcOy KAACCAMU Op2aHudeckux coeouneHut. TUTBl XMMUYECKHX PEaKUUi B OpraHMYecKon
XUMUHU.

A3oTcoaep:kaiiye oprannyeckne coeinHeHusl.

AmvuHOKHCTOTH U 0enku. CocTaB U HOMEHKIATypa.Amunvl. Amunoepynna. Anunun. Ilonyuenue u xumuyeckue ceoucmea aHuiuHd. AMAHOKUCIOTHI KaKk aM(QOTEpHbBIE
OpraHuyecKue coequHeHus.M3omepus u Homenxknamypa. bunonsapuwiti uon. llentunnas cBs3b. buonornueckoe 3HaueHue o-aMUHOKUCIOT. OOJacTH MPUMEHEHUS
aAMHHOKUCIOT. Xumuyeckue ceoticmea amunoxuciom. Ilenmuowi. [lonunenmuouwt. I'nuyun. benkn kak npupoansie ouononumepsl. CocTaB U CTpoeHHUE OENKOB. XUMHU-
YECKHUE CBOMCTBA OCNIKOB: THAPOIN3, AeHaTypaius. OOHapykeHre OeKOB MPH MOMOIIM KaueCTBEHHBIX (I[BETHBIX) peakmuii. [IpeBpamienns O€TKOB MUK B Opra-
Hu3Me. bruonornueckue GyHKIIMN OEIKOB.

Aszomcooepocawue cemepoyurnuyeckue coeounenus. Iupuoun. Iuppon. [upumuoun. Ilypun. A3omucmole 0cHOBaHUAL.

Hyxneunoswvie kucnomol. Hyxneomuowi. KomniemenmapHvie azomucmoie 0CHOBAHUA.

Xumus u 300pogve uenosexa. PapmaKoIocUdeckas Xumus.

Xumusn nonumepos
Honumepor. Cmenens nonumepuzayuu. Monomep. Cmpyxmyproe 36eno. Tepmonnacmuynvie nonumepsi. CmepeopeaynapHuvle nonumepsi. [lonusmunen. Ionunponu-
nen. Ionumempagpmopsmunen. Tepmopeaxmushvle noaumepsl. Denonogopmanvoecuonvie cmonvl. Ilnacmmaccol. Penonnacmoi. Amunonnacmul. Ilenonnacmol.
Ipupoomnwiii kayuyx. Pezuna. 20o0num. Cunmemuuecxue kayuyxu. Cunmemuueckue eonoxna. Kanpon. Jlascamn.
JdeMoHcTpanuu.

e OOpa3ibpl OpraHNYECKUX BEIIECTB U MaTepuanoB. Mojienu MoJieKysl OpraHu4ecKuX BEIeCTB

e OTHOIIICHKE AIKAHOB K KHCIIOTaM, IIeJIouaM, pacTBOPY MepMaHTaHaTa Kajaus 1 OpOMHOI BoJE.
Mopnenu MOJIeKyJI TOMOJIOTOB U n30MepoB. [lomydenue anerunena kapOuaHeiM ciocobom. B3anmmoaeiicTBie anieTiiieHa ¢ pacTBOPOM MepMaHraHaTa Kalus u
OpomHOI Boiol. ["openue anernnena. PasnosxkeHne kaydyka Ipyu HarpeBaHWU U MCIBITAaHHUE MTPOITYKTOB Pa3N0oKEHUs. 3HAKOMCTBO ¢ 00pa3iiaMu KaydyKOB.
benson kak pactBoputenb. ['openne 6en3ona. OTHOIIEHHE OEH301a K OpOMHOM BOJIe M pacTBOPY MepMaHranara kanus. OKHUCIeHHe ToJIyoJia
PacTBopeHue B alleToHe pa3InYHbIX OPraHUYECKUX BEUIECTB.
OOpa3upl MOIOIUX U YUCTALINX CPEICTB.
OO6pa3ibl mIacTMacc, CHHTETUYECKUX KaydyKOB M CHHTETUYECKUX BOJIOKOH

JlabGopaTopHble ONBITHI.

N3roroBnenue Moaenen MOJIEKYJT yIJIEBOJAOPOIOB

O3zHakomIieHHE ¢ 00pa3laMu MPOayKTOB HerenepepadoTKu

Oxwucnenne sranona okcuaom meau(1l).

PacTBopeHnue rauneprHa B BoJie M peakuus ero ¢ ruapokcugom meau (I1).

MPwnh e



5. XuMuueckue cBOMCTBa eHoma
6. OxucieHue MeTaHals (3TaHalsl) OKCUIOM cepedpa.
7. Oxucnenue Meranais (3tanans) ruapokcuaoM meau(Il)
8. PacTBOpHMOCTB KHUPOB, JOKA3aTEIHCTBO UX HEMPEACILHOTO XapaKTepa, OMBUICHUE KUPOB.
9. CpaBHeHME CBOMCTB Mbljla U CHHTETHUYECKHX MOIOIIUX CPECTB
10. CnoiicTBa IIIOKO3bI KaK allbJIETHIOCITHPTA.
11. BzammopelicTBHE caxapo3bl C THAPOKCUIOM KaJIbITHSI.
12. TlpuroToBieHue KpaxMalbHOTO KJecTepa W B3aUMOJCHCTBHE C HOIOM.
13. T'uaponus kpaxmara.
14. O3nakomiieHre ¢ 00pazaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
15. IBeTHbIE peakIuy Ha OCJIKU
IIpakTnuyeckne padoThl
1.« Iloxy4yeHune 3TUIeHA U OTBITH C HUM.

2. «[Tonyyenue u cBoiicTBa KapOOHOBBIX KUCIIOT».
3. «Pemienune sKkceprMeHTaIbHBIX 33/1a4 Ha MMOJYYEHHUE U PACIIO3HABAHUE OPTAHUYECKUX BEILIECTBY.
4. «Pacnio3HaBaHue MJIACTMACC U BOJIOKOHY.

11 kaace (344; 14. B HEAEIIO)

Teopernyeckne 0CHOBbI XMMHH

Crpoenne BemectBa. CoBpeMEeHHass MOJENIb CTPOCHHMS aToMa. DJIEKTPOHHAs KoHpurypauus atoMa. OcHosHOe u 6030)dHcOeHHble COCMOSHUSL AMOMOS.
Knaccudukanus XUMAIECKHX 3JIEMEHTOB (S-, P-, d-31eMenThl). OCOOEHHOCTH CTPOEHHS SHEPreTHUCCKUX ypoBHEH aTtomMoB d-anementoB. Ilepuomndeckas cucrema
xumuueckux anemeHtoB /.M. MenneneeBa. @uznueckuii cmeici [lepuoanueckoro 3akona [[.M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
3JIEMEHTOB M HMX COEAWHEHHMI M0 MEepHoJilaM W TpynmnaM. OJIEKTPOHHAs MPUPOAAa XHUMHYECKOM CBS3U. ODJNEKTPOOTPHUIATEIbHOCTh.BHUIIBI XMMHUYECKON CBS3U
(KoBaJIeHTHAas, HOHHAs, METAJUINYECKast, BOJOPO/IHAs) M MEXaHU3MBI ee 00pa3oBanus. Kpucmaniuueckue u amopgnvle seujecmaa. Tunvi KpUcmaiiuyeckux peuemox
(amomuas, MONEKYIApHAsA, UOHHAA, Memaniudeckas). 3asucumocmv u3uUYecKux Cceoucms eewjecmea Om MmMuna Kpucmaiiudeckor pewemxu. IIpuanHbI
MHOT000pa3usl BELIECTB.
XuMudeckue peakliuu. ['oMoreHHbie U reTeporeHnble peakunu. CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIBI PEarupyIOIINX BEUIECTB,
KOHIICHTPALUU PEarupyrolux BEIIECTB, TEMIIEPATYPHI, IJIOMIAU PEAKIIMOHHON MOBEPXHOCTH, HATMYUS KaTajn3aTopa. Polib KaTain3aTOpOB B MPUPOJIE U TIPOMBIIII-
JIEHHOM TTpou3BoCcTBE. OOpaTUMOCTh peaklnii. XUMHYECKOE PABHOBECHE U €r0 CMELIECHHE MO/ IEHCTBUEM Pa3INYHBIX (aKTOPOB (KOHIEHTPALIUS PEareHTOB WU
IIPOAYKTOB PEAKIUH, 1aBICHNUE, TEMIIEPATypa) ISl CO3/1aHUsl ONTUMAJIbHBIX YCIOBUN TPOTEKAHNS XUMHUECKUX MPOLIECCOB. JJucnepchuvie cucmemvl. Ilonsamue o kou-
aoudax (3o1u, eenu). Ucmunnvle pacmeopul. Peakiinu B pacTBopax JIEKTPOIUTOB.pH pacTBOpa Kak MOKa3aTelb KUCJIOTHOCTH cpelbl. [ uaponus coneil. 3naueHue
THIPOSIN3a B OMOJOTHYECKIX 0OMEHHBIX Tporeccax. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITNH B PUPOJIE, TPOU3BOICTBEHHBIX MPOIECCaX U KU3HEAEATEIILHOCTH
OpraHU3MOB.
Heoprannueckasi Xumus
Mertamibl. CriocoObl oJTydeHusT MeTaIoB. JIerkue u TsHkENble MeTauTbl. JIerkonaaBkue v TYromiaBKue MeTauibl. MeTalmndeckue 31eMeHThI A - U b-rpynm. Menp.
[Munk. Tutan. Xpom. XKenezo. Hukens. [Inatuna. Crunasel. Jlerupyromue no6asku. Yépusie metamnsl. LiBetnbie Metasuibl. Yyryn. Cranb. JlerupoBanusie cranu. Ok-
CUBI U THAPOKCH B MeTaiutoB. Hemerasel. [IpocThie BemecTBa — HeMeTaluibl. Yriepoa. Kpemunii. A3ot. @ochop. Kucnopon. Cepa. @top. Xnop. Kucnorasie
okcuabl. Kucnopoaconepxaimue kucinotsl. CepHas kuciaoTa. A30THast KUCI0Ta. BogopoaHble coeIMHEHNsT HEMETAILIOB.



OKHUCIINTENIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJJIOB TJIABHBIX M MOOOYHBIX MOATPYHN (MEIb, )KEJIe30) U HEMETaJUIOB: BOJOPOJA,
KHCJIOPOAa, TAIOTeHOB, cephl, a30Ta, Gocdopa, yriepoaa, kpemHus. Koppo3usi MeTamioB: BUIBI KOPPO3UH, COCOOBI 3alIUTHI METAJUIOB OT KOPPO3UU. DNeKmpoau3
pacmeopos u pacniaeos. llpumenenue 31eKmpoau3a 6 NPOMbLULIEHHOCHIU.

XuMHuS 4 )KU3Hb

Hayunble MeTonpl mo3HaHus B XUMuHU. VcTouHMKM XuMudeckod uHpopmanuu. Ilouck uHpopmanuu 1o Ha3BaHHUAM, HJIEHTH(UKATOpaM, CTPYKTYPHBIM
bopmynam. MoaenrpoBaHue XUMUYECKUX MTPOLIECCOB U ABICHUM, XUMUYECKUL AHAIU3 U CUHMe3 KaK METO/Ibl HAYYHOTO ITO3HAHMS.

Xumus 1 310poBbe. JlekapcTBa, hepMEHThI, BUTAMHUHBI, TOPMOHBI, MUHEpalIbHbIE BOJIbL. [IpoOeMbl, CBsI3aHHbBIE C IPUMEHEHUEM JIEKapCTBEHHBIX MTPENapaToB.
Bpenubie npuBBIYKN U (DaKTOPHI, pa3pyllaonire 310poBbe (KypeHHe, yroTpedieHre alkoroiis, HapkoManus). PantmonansHoe nuranue. [Tuwesvie 0obasku. Ochosvl
NUWEBOU XUMUU.

XuMUS B MOBCETHEBHOM kKHM3HH. Morommue u yucTsamue cpenacrsa. Cpeocmea 60pbOvl ¢ ObIMOBbIMU HACEKOMBIMU. penenneHmsl, uncekmuyuovl. Cpencra
JIMYHOW T'MIHeHbl U KocMeTuku. [IpaBuiia 6e3onacHoi paboThl ¢ €IKMMHU, TOPIOYMMHU ¥ TOKCUYHBIMU BEILECTBAMHU, CPEACTBAMHU OBITOBON XUMUH.

XUMUS U CeNIbCKOE X03511cTBO. MUHEpalibHbIe U oprannyeckue ynoopenus. CpeacTsa 3aluThl pacTeHH.

Xumus 1 dHepreTuka. [IpupoHbie HCTOYHUKHN YIiIeBO0POA0B. [IpupoaHbIi ¥ TONMyTHBIA HE(TSIHON ra3bl, KX COCTaB U Mcmoyib3oBaHue. CocTaB HEPTH U ee
nepepaborka. Hedrenponykrel. OxranoBoe umcino OeH3uHa. OxpaHa OKpyXKaromied cpeisl Npu HedrenepepabOTKe W TPaHCHOPTHPOBKE HE(PTENPOMYKTOB.
ANBTEpHATUBHBIE HCTOYHUKH YHEPTUU.

Xumus B crpoutenscrse. Llement. beron.[1on60p onTUMaibHBIX CTPOUTENBHBIX MAaTEPHUAIOB B MIPAKTUYECKOM AESATEILHOCTH YETIOBEKA.

Xumust U 9KosIorusi. XMMHUYECKOe 3arpsi3HEHHE OKpyXkarolled cpelsl U ero nocienctsus. Oxpana ruapocgepsl, mo4Bbl, atMocdepsl, ¢opsl U (ayHbl OT
XUMHYECKOIO 3arps3HEHUS.

JdeMoHcTpanuu.

Monen HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX M METAININYECKUX KPUCTAIIIMYECKUX PEIIETOK.

Monenu MoeKya H30MEPOB ¥ TOMOJIOIOB

Pa3nnuHble TUIIBI XMMUUYECKUX PEAKLUi, BUAECOOMBITHI 10 OPraHU4ECKON XUMHUH.

OO0pa31bl METAIOB U UX COCAMHEHUH, CILIaBOB.

B3anmoneicTBre METAIOB C KUCIOPOAOM, KACIOTAMU, BOJIOM.

JlokazarenbcTBO aM(OTEPHOCTH ATIOMHUHUS U €T0 THIAPOKCHIA.

B3aumopeiicTBue MeIu U jKeje3a ¢ KUCIOPOAOM; B3aUMOEHCTBUE MEIU U JKEJe3a C KUCIOTaMHU (CEpHasi, COJIsHas).
[Tonyuenune ruapoxcunoB meau (11) u xpoma (ILI), oxcunma meau.

B3aumonencTeue OKCHIOB U THAPOKCUAOB METAJIOB C KMCIOTAMH.

JlokazarenbcTBO aMporepHocTH coeaquuennit xpoma(lll)

OO0pa3ibl HEMETAILIOB.

Mogenu KpUCTAIMUECKUX PEMIETOK aiMa3a v rpadura.

[TosrydeHne amMmmMHuaka M XJI0pOBOJOPOIa, PACTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KACIOTHO-OCHOBHBIX CBOMCTB 3THUX BEILECTB.
Coxuranue yriist 4 cepbl B KUCIOPOJIE, ONIPENEICHNE XUMUYECKUX CBOMCTB MPOYKTOB CrOpaHUsI.

B3aumMoneiicTBre ¢ MebI0 KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, KOHIICHTPUPOBAHHOW U pa30aBIieHHON a30THOW KUCIIOTHI.
OO6pa3s1bl cpecTB OBITOBOM XUMHU, HHCTPYKIIUH 110 UX TIPUMEHEHHUIO.

JlabGopaTopHble ONBITHI.
1. W3yueHue BAMSHUA PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKHX pPeaKLuit



N

3. Tunponus coneii.

IIpakTnyeckne padoThl

N =

3. Pemienune sxcnepruMeHTaNIbHbBIX

Omnpenenenre peakiuy cpeibl YHUBEPCATIbHBIM UHIUKATOPOM.

[IpuroroBneHne pacTBOPOB C 3aJJaHHOW MOJISIPHOW KOHLIEHTPALIUEN.
Pemienue skcnepuMeHTaIbHBIX 3a1a4 10 TeMe «MeTaibi»
3ama4 no teme «Hemeramnsny

TemaTHuyeckoe NVIAHUPOBAHUE

Conep:xanue (pasaeJibl, TeMbI)

Kmn
q,9ya

OcHOBHbIE BH/IbI 1eATEJILHOCTH 00y4a0IIMXCS

10 kiaace

1.Teopusi XuMHYECKOTO CTPOEHNsI OPraHu4YecKuX coennHennii. [Ipupoaa xummyecknx cBsaze. (3 4)

1.Ilpenmer opranmdeckoit xumuu. Teopust | 1 | OOBACHATH, MOYEMY OPTAHHUECKYIO XMMHUIO BBIJICIIMIIN B OTACIBHBIN pa3en XuMun.[lepeducisiTh OCHOBHBIS
XUMHYECKOTO CTPOEHUS OpPraHUYECKUX IPEIIOCHUIKY BOSHUKHOBEHUS TEOPUHM XMMHUYECKOIO CTPOEHUS.Pa3nnyaTs Tpy OCHOBHBIX THIA YTJIEPOAHOIO
BELICCTB. CKEJIETA: Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U NUKINYeCKUU. ONpenensaTs HAIMYME aTOMOB yIJIEpOAa, BOLO-
2. CoCTosHHE ONGKTpOHOB B arome. | 1 | POA@H XJIOpa B OPraHMuecKux BelecTBax.PaznuuaTs MOHATHS «3JIEKTPOHHAsI 000JI0UKa» U «3JIEKTPOHHAsS Op-
DNEKTpOHHAs TPHPOIA XHMUYECKUX CBSI3CH B ourtanby. M300paxaTh 3J€KTPOHHbBIE KOHGUTYpAI[MK aTOMOBAJIEMEHTOB 1-r0 U 2-T0O MEPHOAOB C TOMOIIBIO
L —— SMEKTPOHHBIX H rpadu4ecKux 3MEKTPOHHBIX PopMy.OOBSACHATh MEXaHNU3M 00pa30BaHUs U OCOOEHHOCTH G- U

n-cBs13ed. OnpenenaTs NPUHAUICKHOCTh OPraHUYECKOr0 BEUIECTBA K TOMY WJIM MHOMY KJIACCy 110 CTPYKTYp-
3. Knnaccudukanus opraHu4eckux coexuHe- 1 | Hoit popmyne
HUM

2. Yraesoaopoasi (9 u)
2.1. IlpenenbHbIE YTIEBOAOPOILI — AJIKAHBI (2 1)

4. DNeKTpOHHOE U NPOCTPAHCTBEHHOE 1 | OOBACHATH NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT aJIKaHOB HAa OCHOBE MPEJCTABICHUN O THOPUAN3ALIUH Op-
CTPOCHME aJIKaHOB. [ OMOJIOrY ¥ U30MepBI aJl- Ouraneil atoma yriaepoja.lI3roraBauBaTh MOJIENN MOJIEKYJ aJIKaHOB, PYKOBOJCTBYSICbTEOPUEH XUMHUUECKOTO
KaHOB. CTPOEHMS OpraHnyeckux BemecTB.OTan4daTb roMOJIOrH OT u30MepoB.Ha3biBaTh ankaHbl 10 MEKAYHAPOIHOU

HOMeHKatype. COCTaBIIATh ypaBHEHUS XUMUUYECKUX PEAKIIUN,XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA Me-
5. MeraH - npocTeHui IpeICTaBUTENb all- 1 | tana u eroromosoroB. Pemarps pacuéTHele 3aaui Ha BBIBOJ (POPMYJIIBI OPTaHUYECKOTO BEILIECTBA

KaHOB




2.2. HenpenenbHbIE yraeBOAOPOABI (AIKEHBI, aJTKaIUCHBI U AKUHBI) (4 1)

6. HenpenenpHbIC yTI1eBOIOPOIBI. AJTKEHBI:
CTpOGHI/Ie MOJIGKyJI, TOMOJIOTUA U I/I3OMepI/I$I.
[Tonydyenue, cBOMCTBA U IPUMEHEHHUE AIKEHOB.

1 | OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ATUJIEHA HA OCHOBE MPEJICTaBICHUN 0 THOpUIN3alun
aTOMHBIX opOuTasueil yriepoaa. M300paxkaTbcTpyKTypHbIS(OPMYIIBIATKEHOBUUX H30MEPOB, HA3bIBATh AJTKEHBI
0 MEXAYHapOAHONW HOMEHKIIAType, COCTaBIATh POPMYJIbl TKEHOB 110 UX HA3BAHUSIM.

CocTaBisTh ypaBHEHHS XMMUUECKHUX PEAKIINM, XapaKTEpU3YIOIIUX XUMUYECKUE CBONMCTBA anKkeHOB. [lomydars

1. Ilpaxmuueckas paboma 1 «IlonydeHue >Tu-
JIEHA U OTIBITHI C HUMY.

1 | stunen. Jloka3piBaTh HENPENEIbHBIN XapaKTeP ITUIIEHA C IOMOIIbIO KAUECTBEHHOM pEeaKIMu Ha KpaTHBIE CBSI-
3u. COCTaBJIATh YPABHEHMSI XUMUYECKUX PEAKLUI, XapaKTEPU3YIOIINX HENPEAEIbHbBIN XapaKTep alKagueHOB.
OOBSICHATH SP-TUOPHUIN3ALIUIO U TPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIIBI alleTUIIeHa, Ha3bIBaTh TOMOJIOTH

8. AnkanveHsl.

1 aleTUJICHA 110 MEKIYHApOJHOM HOMEHKIIATYPe, COCTABIIATh YPABHEHHUs PEAKIUi, XapaKTePU3YIOINUX XUMUYE-
CKH€E CBOMCTBA alleTUJIEHA

9. AueTuieH U ero roMoOJIOTH.

2.3. Apensl (apomaTryueckue yriaeBo1opoasl) (1 1)

10. Ben3sox u ero romosioru. CeoiicTBa 0eH30-
JIa ¥ €r0 TOMOJIOTOB.

1 | OOBSACHATD NMEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH301a.11300paxkars CTPYKTYpHYIO
dbopmyny 6eH3omna AByms crioco0aMu.O0BSICHATH, KaK CBOHCTBA O€H3051a 00YCIIOBIEHBI CTPOSHUEM €r0 MOJIe-
Kynbl.COCTaBIISATh YPABHEHUS PEAKIINI, XapaKTePU3YIOMNX XUMUYECKHE CBOMCTBA OEH30J1a M €T0 TOMOJIOTOB

2.4. ITpupoaHbIe HICTOYHUKH U TTepepadboTKa yIriIeBOI0POIOB (2 1)

11. TlpupoaHbIE HCTOYHUKHU YTIEBOIOPOIOB.
[TepepaboTka HEPTH.

1 | Xapakrepu3oBaTh COCTaB MPHUPOAHOTO Ta3a U MOMYTHBIX HEPTAHBIX Ta30B. BeimonusaTe JlabopaTopHblii
onbIT. O3HaKOMIIEHHE ¢ 00pa3liaMu MPOIYKTOB HedrenepepadoTKu

12. Konutpoabnasi padora 1 mo temam «Teo-
pus XMMHUYECKOIO CTPOCHHSA OPTraHUYECKHX
COEAMHEHUI», «YTIEBOAOPOIBI».

1 | XapakTepuszoBarh cioco0bl nepepaboTkn HePTH. OOBACHATL OTINYNE OCH3UHA IPAMOM IIEPETOHKHM OTKPEKHUHT
-OeH3uHa.

3. Kucaopoaconepxaimue opranudeckue coequnenus (11 1)

3.1. Criupter u penosl (3 1)

13. OnHOaTOMHBIE MPEICTBHBIC CITUPTHI.
ITonyyenue, XMMHUYECKHE CBOMCTBA U ITPUME-
HEHHE OJHOATOMHBIX MPEACIBHBIX CITUPTOB.

1 | U3obpaxats oOuryro ¢hopMyay OJHOATOMHBIX MPEAETbHBIX CTUPTOB.OOBICHATE 00pa30BaHKE BOIOPOTHOM
CBSI3U U €€ BIMAHUE HA (pu3ndecKue cBoiicTBa criupToB.COCTaBIATh CTPYKTYpHBIE (POPMYJIIbI CITUPTOB U X
M30MEPOB, Ha3bIBaTh CIIUPTHI IO MEXAYHAPOAHONH HOMEHKIAType.OObIACHATh 3aBUCMOCTh CBOMCTB CITUPTOB
oT Hannuus ¢pyHkuroHansHOU rpynnbl(-OH).CocTaBiaTe ypaBHEHUSI peakInil, XapaKTepU3yIOIUXCBOMCTBA

14. MHOTOATOMHBIE CITUPTHI.

1 | cnupToB U UX MpUMeHeHue. XapakTepru30BaTh PU3NO0IIOTUYECKOE EeHCTBIE MeTaHoa u3TaHoa.CocTaBiIsaTh
YPaBHEHHUs peakLuil, XapaKTEpU3YIOLUIUX CBOMCTBA MHOIOATOMHBIX CIUPTOB, U IPOBOJUTH KAUECTBEHHYIO
peakurio Ha MHOTOaTOMHbIEe CIUPTHI. OOBACHATH 3aBUCUMOCTD CBOMCTB (peHOJIa OT CTPOCHHUSI €T0 MOJIEKYIIbI,




15. deHonbl 1 ApOMaTHIECKUE CITUPTHI.

B3aMMHOE BJIMSIHHE aTOMOB B MOJIeKyJsie Ha mpuMmepe ¢peHona. CocTaBisaTh ypaBHEHUS peaklnii, XapaKTepH-
3YIOIIMX XUMHUECKUE cBOICTBa (heHOMNa. Beimonusats JlabopaTopHblie onbIThi:OKHCICHHE 3TAHONIA OKCUAOM
memu(IT). PactBopenue riumepruna B Bojie U peakuus ero ¢ ruapokcuaom Meau(Il). Xumudeckue cBoiicTBa
denona

3.2. Anpnerupl, KETOHBI M KapOOHOBBIE KUCIIOTHI (3 )

16. KapOoHHMIIbHBIE COCTUHEHHS — QJIbJICTH/IbI
" KCTOHBI. CBOﬁCTBa nu HpI/IMeHeHI/Ie AJIbACTU-
IIOB.

17. KapO6oHOBBIE KUCITOTHI. XUMUYECKHE CBOM-
CTBa U MIPUMCHCHUC OJHOOCHOBHBIX IPCICIIb-
HBIX KapOOHOBBIX KHCIIOT.

18. Ilpakxmuueckas paboma 2 «I[lomyuenue u
CBOMCTBA KAPOOHOBBIX KUCIOTY.

CoctaBnaTh (HopMyJIbl ©30MEPOB U TOMOJIOTOB aJIbJETUAOB M HAa3bIBaTh UX MO0 MEX/YHApPOAHON HOMEHKIIATY-
pe. OOBACHATH 3aBUCUMOCTb CBOWCTB alIbJACTHIOB OT CTPOSHUS UX (PYHKIIMOHAIBHOM rpymisl. [IpoBoauTh ka-
YECTBCHHBIE PEAaKIIMK Ha anbleruabl. COCTaBIATh YPABHCHMS PEAKLIUN, XapaKTEPU3YIOIUX CBOMCTBA allbJe-
ru10B.COCTaBIATH (POPMYJIBI H30MEPOB U TOMOJIOTOB KAPOOHOBBIX KUCIIOT U HAa3bIBAaTh MX 110 MEXITYHAPOTHON
HOMeHKJaType. OObSCHATh 3aBUCMOCTb CBOMCTB KapOOHOBBIX KMCIIOT OT HAJMUUS (QYHKIIMOHATIBHOMN IPYIIIbI
(-COOH). CocraBnsTh ypaBHEHUS peakinii, XapaKTEPU3YIOLIMX CBOCTBA KapOOHOBBIX KucioT.Ilomyyars yk-
CYCHYIO KHACJIOTY U JOKa3bIBaTh, YTO 3TO BELIECTBO OTHOCUTCS K Kiaccy KUCIOT. OTIn4aTs MypaBbHHYIO KH-
CJIOTY OT YKCYCHOW C MOMOILBI0 XUMHUYECKUX PEAKIUM.

3.3. Cnoxusle 3¢upsl. Kupsl (2 u)

19. Cnoxwusle 3¢pupsl.

20. Xups1. Moromue cpencTa

.CocTaBnsTh ypaBHEHUS peakiuii srepupukaniu. OObICHIATH OMOIOTUYECKYIO poJib kupoB. ColmronaTh mnpa-
BHJIa O€30MacCHOTO OOpAaIICHUS CO CPEACTBAMU OBITOBON XUMHUHU

3.4. Yraesoasl (3 u)

21. YrneBonsl. I'moko3a. Onurocaxapuibl.
Caxapos3a.

22. llonucaxapuasl. Kpaxman. Lemmtonosa.

23. I[Ipakmuueckas paboma 3 «PemieHue sKc-
HEPUMCHTAIBHBIX 33/1a4 Ha TTOJyYeHHEH pac-
M03HAaBAaHHE OPTaHUYECKUX BEIECTBY.

OOBACHATH OMOJIOTHUYECKYIO POJIb IIIOKO3bL.IIpakTHuecKu 10Ka3bIBaTh HATM4KE (PYHKINOHATILHBIXTPYIII B
MOJIEKYJIE TJIFOKO3BI.

OOBACHATH, KaK CBOMCTBA Caxapo3bl CBA3aHbI C HATMUMEM (DYHKIIMOHAIBHBIX TPYIN B €€ MOJIEKyJie, U Ha-
3bIBaTh 00J1aCTH MPUMEHEHUS caxapo3bl.COCTABIATh ypaBHEHUs PEaKLUi, XapaKTepU3yIOIUX CBOMCTBA ca-
xapo3bl.COCTaBIATh ypaBHEHUS peaKIMi MMAPOIN3a KpaxMaia U MOJIMKOHAEHCcallul MoHocaxapuoB. IIposo-
JUTh Ka4ECTBEHHYIO PEAKIUIO Ha KpaxMmal

4. A3oTcoaepskamye opraHuvdeckue coeqnueHus (5 1)

24. AMUHEL

25. Amunokuciorsl. benku.

26. A3zoTCcoaeprKalire reTepoIMKINIeCKHe COo-
enuHeHus. HykienHoBbIe KUCIIOTHL.

27. XuMus 1 3J0pOBbE YEIOBEKa.

CocTaBnsTh ypaBHEHHsS peakIil, XapaKTEpU3YIOIIUX CBOMCTBa aMHHOB.

OOBSICHATH 3aBUCUMOCTbH CBOMCTB aMUHOKHCIIOT OT CTPOCHHUS MX (PYHKIIMOHAIBHBIX rpymn. Ha3sBaTh amuHO-
KHCJIOTHl 110 MEXIYHAapOAHOH HOMEHKIJIAType M COCTAaBJIATH YPAaBHEHUS PEaKIMi, XapaKTepU3YIOIIUX UX
CBOICTBA.

OOBACHATH OMOJIOTMUYECKYIO POJIb OEJIKOB U UX MPEBpalleHU B opraHu3Me. [IpoBoAUTh IIBETHBIE peakUy Ha
OemnKu.

OOBACHATH OMOJIOTHUYECKYIO POJIb HYKJIIEMHOBBIX KHCIIOT.




28. KonrpoJsbHasi padora 2 o temam «Ku-
CIIOPOJICOAEpKALIIE OPTaHUYECKHE COeINHE-
HUS, «A30TCO/IepIKaIINe OPTaHUIECKUE CO-
CANHCHUA).

[Tonb30BaThCsA MHCTPYKLKEH K JIEKaPCTBEHHBIM Mpenaparam

5. Xumust nosiumepos (6 4)

29. Cunrernueckue mnojumepsl. Konnencanm-
OHHBIC HOJII/IMepBI. HGHOHHaCTBI.

30. HarypanpHelii kaydyk. CUHTETHYECKUE
Kay4yKH.

31. CuareTnyecKue BOJIOKHA

32. Ilpaxmuueckas paboma 4«Pacno3HaBaHue
IIACTMACC U BOJIOKOH.

33. Oprannueckas XUMusi, YEJIOBEK UIIPUPOJIA.

34. UtoroBbiii ypok 1o Kypcy xumuu 10 kiac-
ca.

3anuchiBaTh YPaBHEHHS PEAKIMK MOJIMMEpU3alii. 3allUChIBaTh YPABHEHUS PeakIui MoIuKoHaeHcanuu. Pac-
IMMO3HAaBAaTh OPTraHUYCCKUC BCUICCTBA, HCIIOJIb3YS KAYCCTBCHHBIC PCAKIINH. BremonHATh HpaKmuQQCKle pa60-
my 4«Pacrno3HaBaHHE [1JIACTMACC U BOJIOKOHY.

11 kaacc

1. IloBTOpenne kypca xumnu 10 kiaacca (1 4)

1. Teoperudeckne ocHOBbI Xumuu (19 1)

1.1. BaxxHeimre XuMU4IECKHIE MMOHSATUS U 3aKOHBI (4 1)

2. Xumnueckuit anemeHT. Hyknuasl. M30Tonsl.
3aKOHBI COXPAHEHUS MAacChl U DHEPTUU B XH-
MHH.

3. Ilepuonnueckuii 3akoH. Pacnpenenenue
BHGKTpOHOB B AaTOMax d5JICMCHTOB MaJIblX U
OOJIBIITUX TIEPUOJIOB.

4. TlonoxxeHue B NEPUOJUUYECKON CUCTEME BO-
J0pOJ1a, JAaHTAaHOUIOB, AKTHHOUJOB U HCKYC-
CTBEHHO TMOJIYYCHHBIX JIEMEHTOB.

5. BajleHTHOCTH U BaJIEHTHBIE BO3MOXKHOCTH
aTOMOB

[TepeuncisTh BaKHEHIIIHE XapaKTEPUCTUKNA XUMUYECKOTO dTeMeHTa. OOBICHATh pa3Inyre MEX1y MOHATHSIMU
«XUMHYECKHUH AIIEMEHTY, KHYKITUI», «H30TOM». [[pUMEHATh 3aKOH COXPaHEHUS MAaCChl BEIIECTB IPH COCTABJIC-
HUU YpaBHEHUI XUMUYECKUX peakiuii. OnpeaensiTh MaKCUMAIBHO BO3MOXKHOE YUCIIO JIEKTPOHOB Ha dHEpTe-
THYECKOM YpOBHE.3alKChIBaTh rpadueckre 3IeKTPOHHbIE GOPMYIIBI S-, P- U 0-3J1eMEHTOB. XapaKkTepu30BaTh
MOPSIIOK 3aTIOJTHEHUS SJIEKTPOHAMU YHEPTeTHUECKUX YPOBHEH U MOAypoBHEH B aToMaX. OOBSICHSTD, B 4YEM 3a-
KITFOYaeTCsl (PU3MUECKUI CMBICI MTOHATHUS «BaJICHTHOCTH». OOBSICHATH, YEM OTIPEICISIFOTCS BaJICHTHBIC BO3-
MO>KHOCTH aTOMOB pPa3HbIX 1eMeHTOB. COCTaBIATh TpaduiecKue dJIeKTPOHHBIE (OpMYIHI a30T1a, hocdopa,
KHCJIOPO/Ia ¥ CEpPhI, a TAK)KE XapaKTePH30BaTh H3MCHEHUS PAJMYyCOB aTOMOB XMMHUYECKHX 3JIEMEHTOB 1O T1e-
puonaM u A-rpymnmnam nepuoandecKoil Ta0IHIIbl




1.2. Ctpoenue BemecTBa (3 )

6. OCHOBHBIE BHObI XUMHUYECKOU CBS3H.
HMonnast u KkoBajeHTHAs CBI3b. MeTayinueckas
CBs13b. BogopoaHas cBsi3b.

7. IIpocTpaHCTBEHHOE CTPOECHHUE MOJIEKYIL.

8. Ctpoenue kpucrtamioB. Kpucramiueckue
peméTku. [IprauHBl MHOr00Opasus BEIIECTB.

OOBACHATH MEXaHNU3M 00Pa30BaHM MOHHOMN U KOBAJICHTHOM CBSI3M M OCOOEHHOCTH (DU3UYECKUX CBOMCTB
HOHHBIX Y KOBAJEHTHBIX COCAUHEHUH.

CocCTaBysITh AMEKTPOHHBIE GOPMYIIBI MOJIEKYJI KOBAJIGHTHBIX coequHeHM. OOBSICHITh MEXaHU3M 00pa3oBa-
HUSI BOJOPOJHON U METATTIMYECKOM CBA3€H U 3aBUCUMOCTb CBOMCTB BEIIECTBA OT BUAAa XMMUYECKOU CBS-
3u.O0BSACHATH MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYIOPTaHNUECKUX U HEOPTaHUIECKUX COSTUHEHUH C T0-
MOIIBIOTIPEACTABICHUHN 0 THOpUAN3aIu opouTaneir. OOBACHIATH 3aBUCUMOCTb CBOWCTB BEIIIECTBA OT THIIA
ErOKpUCTAITNYECKON pemETKU.OOBICHATh TPUUUHBI MHOTOOOPA3us BEIIECTB

1.3. Xumuueckue peaknuu (3 1)

9. Knaccudukanus XuMHYECKUX PEaKIIUH.

10. CkopocTh xuMuueckux peaknui. Karamus.

11. Xumunueckoe paBHOBECUE U YCIIOBUS €I0
CMELICHHUS.

[lepeuncnsaTh NpU3HAKK, IO KOTOPBIM KIACCU(DUIUPYIOT XUMHUYECKUE PEAKIIUH.

OOBSCHATH CYIIHOCTh XUMUUYECKON peakiinu.COCTaBISITh YPABHCHHSI XUMHYECKUX PEAKIINI, OTHOCSIITXCS
KonpeaenéHHomy Tuiy.OObSICHATh BIUSAHUE KOHIICHTPAIMKA PEareHTOB Ha CKOPOCTh TOMOTEHHBIX U T€TEPO-
TeHHBIX peakunil.OObICHATH BIUSHUE PAa3INYHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKON peaKkIuy, a TaK)Ke 3Ha-
YCHUC ITPUMCHCHUS KAaTAJIU3aTOPOB U I/IHFI/IGI/ITOpOB Ha NPaKTUKCEC. O6’b$ICH$ITI> BJIMAHUEC UIBMECHCHUS KOHIICH-
Tpaluy OJHOTO U3 PEarupyroIINX BEUIECTB, TEMIIEPATYPhI U JAaBJICHHS Ha CMEIICHNE XUMHUYECKOr0 PaBHOBE-
cusa

1.4. PactBopsI (5 4)

12. lucnepcHbie CUCTEMBI.

13. CiocoObl  BBIpaKECHUS KOHLIEHTPALUH
PacTBOpPOB.

14. Ilpakmuueckas paboma I «[Ipurorosie-
HHE PAaCTBOPOB C 3aIaHHON MOJISIPHOU KOHILICH-
Tpaluen.

15. DnexTponurnueckas aucconuanus. Bongo-
POIHBIN TTOKa3aTeNb. Peakiiun noHHOTO 00Me-
Ha.

16. I'maponn3 opraHM4eCKUX U HeOpraHuye-
CKMX COCIMHEHUH.

XapaKTemeBaTb CBOIICTBa PA3JINYHBIX BUAOB JUCIICPCHBIX CUCTCM, YKA3bIBATh ITPUYUHBI KOATYJISIIUHA KOJI-
JIOUJIOB U 3HAUEHUE 3TOTO siBjeHus. PemaTh 3ajaun Ha MPUTOTOBJIEHUE PACTBOPA OMPEAEIEHHON MOISIPHOI
KOHIIEHTpaluu.I 0TOBUTH pacTBOp 3alaHHON MOJISIPHOM KOHIIEHTpauuu. OOBACHATH, TOYEMY PaCTBOPHI Be-
IIECTB C HOHHOM ¥ KOBAJICHTHOM MOJIIPHOM CBA3bIO TPOBOAAT AJEKTpUuUeckuid Tok. Onpenenste pH cpemsi ¢
MOMOIIbI0 YHUBEPCATBHOTO UHAUKATOPA. OOBIICHITH C MO3UIUI TEOPHH IEKTPOIUTUIECCKON JUCCOITUAITUN
CYIITHOCTh XMMHYECKHUX PEaKIIHii, MPOTEeKaIMUX B BOJHOU cpenie. COCTaBNATh MOJHBIE M COKpAIllEHHBIE
MOHHBIE YpaBHEHUS PEaKIIHil, XapaKTepU3YIOIIUX OCHOBHBIE CBOMCTBA BAXKHEUIIINX KJIACCOB HEOPTaHUYECKHUX
coequHeHni. OnpenensaTh peakiuio Cpeabl pacTBOpa coiu B Boje. COCTaBIISITh ypaBHEHHS PEaKIMi THAPOIIU-
3a OPraHN4YCCKUX U HCOPTaHNYCCKUX BCIICCTB

1.5. Dnexkrpoxummuueckue peakuuu (4 1)

17. XuMuueckrue UCTOUYHUKHU TOKa.Psi cTan-
JAPTHBIX YJIEKTPOJAHBIX MOTEHIINAJIOB.

18. Koppo3ust MeTamioB U e€ mpenynpexie-
HUE.

19. DnekTponus.

OOBACHATH MPUHLIUT pabOTHI TAIbBAHNYECKOTO 3eMeHTa. OOBACHATH, KK YCTPOEH CTaHAAPTHBIN BOAOPOI-
HBIN 271eKTpoA. [10s1b30BaThCs PSIIOM CTaHJAPTHBIX YNEKTPOAHBIX MOTCHIMAIOB. OTIMYaTh XUMHUYECKYIO KOP-
PO3HIO OT MEKTPOXUMHUYECKONH. OOBICHATH MPUHIIMIIBI 3AIIUTH METATTMUECKUX U3JENUI OT KOPPO3HUH.
OOBACHATH, KaKHE IPOLIECCH IPOUCXOIAT Ha KaTOJIE U aHOE ITPU AIEKTPOIMU3€E PACIlIaBOB U paCTBOPOB CO-
neil. CocTaBIsATh CyMMapHbIE YPaBHEHUS PEAKLIUN JIEKTPOJIN3a




20. Konrposnnas padora 1 o reme «Teope-
THYCCKHUEC OCHOBbBI XUMHUI»

2. Heoprannueckasi xumus (11 v)

2.1. Metamebl (6 1)

21. O6mas XxapaKTepuCTUKA U CIIOCOOBI MOITY-
YEHUS METAJIIOB.

22. O630p MEeTAIUTMYECKUX dIIEMEHTOB A- 1 b-
rpyIIl.

23. Menp. [unk. Tutan. Xpom. XKenezo, Hu-
KeJb, TIJIaTHHA.

24. CoiiaBsl METAIIIOB

25. Okeuapl U THAPOKCHIBI METAIIIIOB.

26. Ilpakxmuueckasn paboma 2 «Petienne sKc-
MEPUMEHTAIBHBIX 33124 M0 TeMe «MeTaiby.

XapakTepru30BaTh 00IHE CBOWCTBA METAIIJIOB U PA3bSICHATH MX HA OCHOBE MPEACTABICHUN O CTPOSHUHN aTOMOB
METAJJIOB, METAUTMYECKOHN CBSI3M M METAJUTMYECKON KpUCTAUIMYECKON pemérke. UmmocTpupoBars npuMepa-
MU CIIOCOOBI MMOJIyUEHHs] METAJUIOB. XapaKkTepu30BaTh XUMHUYeckre cBoiicTBa metaiioB IA—IIA rpynm u
AITIOMHUHUS, COCTABIIATh COOTBETCTBYIOIINE YpaBHEHUS peakuil.O0bACHATh 0COOEHHOCTH CTPOCHUS aTOMOB
XUMHUYECKHX 3JIeMeHTOB b-rpynn nepuoanueckoii cucremsl /1. 1. MenneneeBa.CocTaBisiTh ypaBHEHHUS peak-
UM, XapaKTEPU3YIOIINX CBOMCTBA MEAH, IIMHKA, TATAHA, XpOMa, kese3a. [Ipencka3piBaTh CBOMCTBA CILIABA,
3Hast ero coctaB. OOBSICHITH, KAaK U3MEHSIOTCS CBOMCTBA OKCHUJIOB M TUAPOKCUIOB METAILIOB 110 TIEPUOIaM U
A-rpymnmaM nepuoandeckoit Ta0auiel. OOBACHATH, KaK U3MEHSIOTCSI CBOMCTBA OKCHIOB M TUJIPOKCHIOB XH-
MHUYECKOT'0 3JIEMEHTA C MOBBIILIEHUEM CTEIIEHU OKUCIICHUSI €T0 aTOMa.3alUChIBaTh B MOJICKYJIIPHOM U HOHHOM
BU/JIC YPABHEHUS XUMUYECKUX PEAKLNN, XapPAKTEPU3YIOIINX KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHUIOB U THIPO-
KCHJIOB METAJUIOB, a TAaKXE IKCIEPUMEHTAIBHO JI0KAa3bIBATh HAJTUYKE 3TUX CBOMCTB. Pacro3HaBaTh KaTHOHBI
COJIEM C MOMOIIBI0O KAYECTBEHHBIX PEAKIIUI

2.2. Hemetamsl (5 )

27. O630p HemeTauioB. CBOMCTBA M IPUMEHE-
HHUE BOXXHEUIITUX HEMETAIIJIOB.

28. O0mias XxapakTepuCTUKa OKCUIOB HEME-
TaJUIOB U KUCIOPOACOAEPKALIUX KUCTIOT.
OKucnuTenbHbIE CBOMCTBA CEPHOW U A30THOM
KHUCIIOT. BOI[OpO,Z[HBIe COCANHCHUA HEMCTAJI-
JIOB.

29. I'enernueckas CBsI3b HEOPraHUICCKUX U
OpPraHN4YCCKUX BCIICCTB.

30. Ilpakxmuueckas paboma 3 «Pemenune
IKCIIEPUMEHTANBHBIX  3a7a4 1o Teme «Heme-
TaJLTBD».

31. KonTpoabHas padorta 2 o teme «Heop-
TaHUYECKask XUMHUSD).

XapakTepu30oBaTh 00IIME CBOWCTBA HEMETAIIOB U PA3bIICHITH UX HA OCHOBE MPEJICTABICHHUI O CTPOCHHUH aTo-
Ma. Ha3piBaTh 001acTi MpUMEHEHHS BaXKHEHIITMX HEMETAJIIIOB. XapaKTepHU30BaTh CBOMCTBA BBHICIITUX OKCHIOB
HCMCTAJIJIOB U KUCJIOPOACOACPIKAIINX KUCIIOT, COCTABJIATH YPABHCHUA COOTBCTCTBYIOIIUX peaKuHﬁ u O6’[>HC-
HATH UX B CBETE MPECTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX U AJIEKTPOIUTHIECKON
mucconuanuu. CocTaBisATh ypaBHEHUS PEAKIMM, XapaKTEPU3YIOIINUX OKUCINUTENbHBIE CBOWCTBA CEPHOM U
A30THOM KUCJIOT. XapaKTEePU30BaTh N3MEHEHUE CBOMCTB JIETYUYHUX BOJIOPOJIHBIX COCTUMHEHUN HEMETAILIOB IO
nepuoay v A- rpyrmnam nepuogndeckoil cuctemsl. Jloka3bplBaTh B3aUMOCBSI3b HEOPTAaHUUYECKUX U OpraHuye-
ckux coeanHeHu. COCTaBIIATh YpaBHEHUS XMMHUECKUX PEaKIMi, OTpaKaloIIUX B3aUMOCBSI3b HEOpraH1ye-
CKHX U OpTraHNYCCKUX BCUICCTB, 06’[>$ICH$ITI> HX Ha OCHOBC TCOPUU 3JI€KTpOHI/ITI/I‘IeCKOI>'I Aucconuanyvu U npeia-
CTaBJICHUH 00 OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX Mpoleccax. [IpakTuuecku pacno3HaBaTh BeLIECTBa C IMO-
MO0 KAYE€CTBECHHBIX peaKuHﬁ Ha aHUOHBbI

3. Xumus u Ku3Hb (3 4)

32. Xumust B IpoMbIIIEHHOCTH. [IprHINIIEL
XMMHUYECKOIO MPOU3BOJACTBA. XUMUKO-TEXHO-
JIOTUYECKHUE MPHUHIUIBI IPOMBILIUIEHHOTO M0-
Jny4eHus MeTauioB. [Ipon3BoACTBO UyryHa u

OOBACHATH Hay4YHBIE IPUHIIMIIBI TPOU3BOICTBA HA IPUMEPE TPOU3BOJICTBA CEPHOM KHCIIOTHI.
[lepeuncisiTh MPUHIUIIBI XUMUYECKOTO TIPOM3BOJICTBA, UCIIOJIb3YEMbIE IPH ITOTYYCHUH YyT'yHa.
CocTaBisTh ypaBHEHHS XUMHUYECKUX PEAKIINM, TPOTEKAIOIMHUX MIPU TOTYyYEHUH YyTyHa U CTaJIH.
CobmronaTe mpaBmiia 0€301MacHO pabOThl CO CPEACTBAMHU OBITOBON XUMUHU.




cTaJin.

33. Xumus B ObITy. XHUMHUYECKAs IPOMBIIII-
JICHHOCTb U OKpYXKaroIlas cpesia.

34. Urorosslii ypok 1o Kkypcy xumuu 11
KJiacca.

OOBSCHATH IMPUYIUHBI XUMHWYCCKOI'O 3arpsA3HCHUA BO3yXa, BOJOEMOB U IMOYB

CornacoBano. CornacoBaHo.
[Iporokon 3acenanus 3amecTtuTens AupexTopa no YBP
METOJIMYECKOTO OOBEAMHECHUS YIUTEIICH /Kyxca U.H../
XUMUHU, OMOJIOTHH, Teorpaduu 30 aBrycra 2023

ot 30.08.23 Nel
PykoBoaurens MO

/A.W. Bopcyk/




