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IosicHuTeaLHAA 3aNIUCKA.

Pabouast nmporpamma no XMMHUHM PacKpbIBAET COJEpKaHHE O0YUYEHUSI XUMUU
yuamuxcs 10—11 xkmaccoB 001meo0pa3oBaTebHBIX OPTaHU3aIui Ha YTTyOJIeHHOM
ypoBHe. [Iporpamma coctaBieHa Ha ocHOBe DyHIaMEHTaIBHOTO sAJIpa COACPKAHUS
oOmero oOpa3oBaHus, TpeOOBaHUN K pe3yslbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarenbHON TPOrpaMMbl  CpeAaHEero (TMOJaHOTO) ofmero oOpa3oBaHWs,
npenacraBiieHHbIX B DenepanbHOM ToCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
cpenHero (MmoJiHOro) oluiero 0opa3oBaHUS U MPUMEPHOU MPOTPaMMBblI IO XUMHUU
cpeaHero (IoJHOro) o0IIero oopa3oBaHusl.

Conepxanue OOydYeHHsS pealr30BaHO B YyUYEOHHUKaX XHMHH, BBIMTYIICHHBIX
n31aTenbCcTBOM «JIpoday:

— Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3nos A. A., JIlynun B.
B. Xumus 10 xnacc (yrityOJieHHBIH YPOBEHb);

— Epemun B. B., Ky3smenko H. E., JIpoznos A. A., JIyaun B. B. Xumus 11
kJacc (YriryOJIeHHBIA YPOBEHb).

[Iporpamma peanuzyeT oO1ue 1eau cpeaHero (IoJHoro) oouero 0opa3zoBaHusl,
aBTOPCKHUE HJIEU PA3BUBAIOIIETO, COBPEMEHHOIO, HAy4HO OOOCHOBAHHOTO Kypca
XUMUHU, BHYTPUIIPEIMETHBIE UM  MEXIpEaMEeTHble  CBsi3u.  [Iporpamma
npeaycMaTpuBaeT (GOpMUPOBAHUE YHUBEPCATIBHBIX YUEOHBIX JEUCTBUHN ydalIuxcs,
MIO3BOJISIET OCYILIECTBIISITh CHUCTEMHO-/IeSITeIbHOCTHBIM u MIPaKTUKO-
OPUEHTUPOBAHHBIN MOAXO/bI B OOYUCHUHU.

[Iporpamma COCTOUT U3 CIAEAYIOIIUX PA3IEIOB.

1. TlosicHutenbHas 3anucka. B Hell KOHKPETU3UPYIOTCS OOIIMe 1IN CPEIHETO
(mosHOTO) 00IIIET0 00Pa30BaHMS C YUETOM CIEHM(PUKH MpeaMeTa «XuMusi». L{emun
M3YUYEHUsS] XMMHUH TPEJCTABICHbl B BUJE Pa3BEPHYTOTO OMHUCAHUS JTUYHOCTHBIX,
METaIpeMETHBIX M MPEIMETHBIX PE3yIbTaTOB NIEATEILHOCTH 00pa30BaTEILHOTO
yupexaeHuss oOero oOpa3oBaHusi MO OOYYEHHMIO IIKOJBHUKOB. [IpenmerHbie
pe3yabTaThl 0003HAUYE€HBI B COOTBETCTBUM C OCHOBHBIMHU cepaMH YeIOBEUYECKOU
JEATEIbHOCTH:  ITO3HABATEIBbHOW, LIEHHOCTHO-OPUEHTAlMOHHOM,  TPYIOBOM,
(U3UYECKOM, ICTETUUECKOI.

2. PesynbTaThl OCBOEHUSI Kypca XMUMHH — JIMYHOCTHBIC, METANPEIMETHBIE U
MpeMETHEBIE.

3. Conepxanue cpenHero (MOJHOTO) o0miero oOpa3oBaHUsT MO XHUMHUU Ha
yrayOJIeHHOM YPOBHE, pealiu3yeMoe C TMOMOIIbI0 JUHUU YYCOHHKOB, KOTOPOE
KOHKPETU3UPYET COACP)KAHUE XUMHUYECKOro OO0pa3oBaHUs, MPEACTABICHHOE B
dyHIaMEHTATFHOM siIpe  coiaepxaHusi oOmero oOpaszoBanus. I[lpu  orOope
COJIEp)KaHMUsl yUUTHIBAJIOCh, YTO 3HAUYMUTENbHASs YacTh XWMHUYECKHX 3HAHUH,
npecTaBieHHbIX B DyHIaMeHTaIbHOM SIJIpe, OCBOCHA IIKOJbHUKAMHU B OCHOBHOM
HIKOJIE.

4. Temarnueckoe IJIAaHUPOBAHHME MO KJjaccaM W pasjeiiaM ydeOHUKa. ITO
CeAyIoNIasl CTYNEeHh KOHKPETHU3AIlMU COJECP)KAHUSI XUMHUUYECKOTro OoOpa3oBaHMS,
KOTOpOE€ TPENCTaBIeHO Ha yriayomeHHoM ypoBHe. IIpenMerHbie 1enu u
IJIAaHUPYEMBbIE Pe3yJIbTaThl O0yUYEeHHUSI KOHKPETU3WPOBAHBI JI0 YPOBHS OCHOBHBIX
BUJIOB Y4YEOHBIX JCHCTBUN yualIuxcs, OMUCAHHBIX B TepMuHax «lIporpamMmbl
dbopMUpOBaHUS U PA3BUTHUS YHUBEPCAIBHBIX YU€OHBIX NeUCTBUI». [Ipu u3ydeHun
XUMHUH BEIYIYIO POJIb UTPAET MO3HABATENbHAS JI€ATEIbHOCTh, T0O3TOMY OCHOBHBIE



BU/JIbI YYEOHOU JEATEIHHOCTH YUAIIUXCS HA YPOBHE YU€OHBIX JEHCTBUNA BKIHOYAIOT
yYMEHUS OBJIa/IeBaTh METOIaMH HAYYHOTO MO3HAHUS, XapaKTeprU30BaTh, OOBICHSTD,
KJIACCU(PUIIMPOBATH, BHITIOIHATH XUMUYECKHI dKCIIEpUMEHT U T. 1. Kpome Toro,
TEMaTUYECKOEe IUIAHUPOBAHUE IMPEAYCMATPUBAET BBIJICJICHUE ATAllOB OOYy4YEHUS,
CTPYKTYpUpOBaHHE Y4YeOHOro MmaTepuansa C YyYEeTOM MEXKIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM Y4YeOHOrO TMpolecca H  BO3PACTHBIX
0COOCHHOCTEM 00yJaeMBbIX.
[{enan n3ydeHus: XUMHUH B CpeHeEl (MOTHOM) IIKOIe

1. ®opmupoBaHre yMEHHUS BHUAECTh W IOHHUMATh IEHHOCTh OOpa3oBaHUS,
3HAYMMOCTh XMMHYECKOIO 3HAHMS JUIsl KaKJIOIO YEJOBEKa, HE3aBHCHMO OT €ro
npodeccuoHaNbHOM eI TeIbHOCTH;

2. @opMUpOBaHHE YMEHHUS pa3nuyaTh (akThl U OICHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLEHOK U CBSI3b KPUTEPHUEB C
ONpENENICHHOW CHCTEeMOM IIEHHOCTeH, (GopMyiupoBaTb U  OOOCHOBBIBATbH
COOCTBEHHYIO MO3UIIHUIO;

3. ®opMuUpOBaHUE LEIOCTHOTO IPEACTABICHHUS O MHUPE M pOJIM XUMHUHU B
CO3JaHUHU COBPEMEHHOI €CTECTBEHHOHAYYHOW KapTUHBI MUPA; YMEHUS OOBACHATH
O0OBEKTHI M MPOLIECCHI OKPYKAIOIIEH IEUCTBUTEILHOCTU (TPUPOTHOM, COITUATILHOM,
KYJIbTYPHOH, TEXHUUECKON CPEJIbl), UCTIONb3YS JUIsl 3TOT0 XUMUYECKUE 3HAHMS;

4. ITpuoOpeTeHne ompiTa pazHOOOPa3HON NEATENbHOCTH, ONbITa MO3HAHUS U
CaMOIIO3HAaHMs; KIIFOYEBBIX HABBIKOB, MMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUAOB JACATEIBHOCTH (HABBIKOB pELIEHUS MpoOJieM, NPUHATUSA
pElIeH, TOMCKa, aHaiu3a M oO0paboTKM HWH(MOpMAUU, KOMMYHUKATHUBHBIX
HAaBBbIKOB, HABBIKOB M3MEPEHUI, HABBIKOB COTPYJIHUYECTBA, HABBIKOB 0€30IaCHOTO
oOpallleHus C BEeIlleCTBaMU B TIOBCEIHEBHOM JKU3HN).

Pe3yabTaTrbl 00y4eHHUs U OCBOCHUS COACPKAHMSA KYPCa XMMHH

JlesaTenbHOCTh 00pa30BATENILHOTO YUPEXKJCHHsST 00IIero oOpa3oBaHUs B
oOy4eHHHN XMMHUU B CpelIHEN (TTOTHOM) O0IIeH 1IKoJie HampaBiieHa Ha IOCTH)KCHHUE
00y4aroIUMUCS CIEAYIOMUX Pe3yIbTaTOB:

e JIMYHOCTHBIX:

1) B IIEHHOCTHO-OPUEHTAIIMOHHOM chepe — YyBCTBO TOPIOCTH 32 POCCUMCKYIO
XUMUYECKYI0  HayKy, T'YMaHH3M, IEICYCTPEMIICHHOCTD, BOCITUTAHUE
OTBETCTBEHHOTO OTHOIIEHUS K TMPHUPOJIe, OCO3HAHUE HEOOXOIMMOCTH 3alUThI
OKpYXaIoIleh Cpeibl, CTpeMIIEHUE K 3JI0pPOBOMY 00pa3y >KU3HU;

2) B TPyAOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY AasibHEWIIEH
o0Opa3oBaTenbHOM WM TPOPECCHOHATIEHON TPACKTOPHUH;
3) B MO3HaBaTEIbHOW (KOTHUTHBHOM, MHTEIUIEKTYyalbHOU) chepe — yMeHue

YIPaBJISITh CBOEH MMO3HABATEIBHOM 1E€SATEIBHOCTHIO.

e MeranpeaMeTHbIX:

1) UCIOJIb30BAHUE YMEHUN W HABBIKOB PA3JIMYHBIX BHUJIOB IMO3HABATEJIBHOMN
NEeSITeIbHOCTH, TMPUMEHEHHHU OCHOBHBIX METOJIOB TO3HAHUA  (CHUCTEMHO-
MH()OPMAITMOHHBIN aHAJIU3, MOJICIUPOBAHUE) ISl U3YUYCHUS! Pa3IUYHBIX CTOPOH
OKPYXKAIOIIEH IENCTBUTEIBLHOCTH;

2) WCTOJb30BaHNE OCHOBHBIX MHTEIUICKTYaJIbHBIX OTIepalinii: (popMyIupoBaHue
TUIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIEHHE, CUCTEMATH3alls, BISIBJICHUE
MIPUYUHHO-CJIEJICTBEHHBIX CBS3€U, IOMCK aHAJIOTOB;



3) YMEHHE I€HEpUpPOBATh UACH U ONPEIEISITh CPEACTBA, HEOOXOAUMbIE JIs UX
peanu3anuu;

4) YMEHUE ONpPEACNSITh LEM W 3aJayu JIeSITEIbHOCTH, BBIOUpATh CPEACTBa
peanu3alyy Uejau U IPUMEHSTh UX Ha IPAKTUKE;

5) MCIOJB30BaHUE PA3JIMYHBIX HCTOYHMKOB I TOJYYEHUS XUMUYECKOU
uH(OpMaIMHU, MOHUMAHNWE 3aBHCHUMOCTU COJIEpKaHHUS U (OPMBI MPEACTABICHUS
uH(pOpMaIUK OT LIeJIell KOMMYHUKALIUK U aJpecara.

e IIpeamerHbIX:

HAa yriiy0JIeHHOM ypOBHe:

6 no3HasamesbHOll cghepe:

1) JaBaTh ONpPEJCICHUS U3yUYCHHBIX MOHSATUM;

2) ONHUCHIBATh  JEMOHCTPAllMOHHBIE M  CaMOCTOSITEIbHO  MPOBEJICHHbBIC
HKCIIEPUMEHTBI, UCIIOJIb3Ysl SISl TOTO €CTECTBEHHBIN (PYCCKHUM, POJIHOMN) S3BIK U
A3bIK XUMUU,

3) OOBACHATH CTPOEHHUE M CBOWCTBA M3YYCHHBIX KIJIACCOB HEOPTaHUYECKHUX U
OpTraHUYECKUX COCTUHEHUM;

4) KJIacCU(PUIIMPOBATH U3YUYEHHBIE OOBEKTHI U SIBJICHUS;

5) HaOMOJaTh JIEMOHCTPUPYEMBIE M CaMOCTOSITEIBLHO MPOBOJUMBIC OMBITHI,
XUMHUYECKUE PEaKIMU, TPOTEKAIONIUE B IPUPOJIE U B OBITY;

6) HCCIIEIOBaTh CBOMCTBA HEOPraHMYECKUX M OPTraHUYECKUX BEIIECTB,
ONPENIEIATh UX MPUHAIIEKHOCTh K OCHOBHBIM KJIaCCAM COCIMHEHUI;

7) 00001maTh 3HaHUS U JieJaTh OOOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSIX
M3MEHEHUS CBOMCTB BEIIECTB;

8) CTPYKTYpUPOBaTh YU4EOHYIO HH(POPMALIHIO;

9) HUHTEPHPETUPOBATH HHGOPMAIHIO, MOJTYYEHHYIO M3 JAPYTMX HCTOYHHUKOB,
OIICHUBATh €€ HAyYHYIO JIOCTOBEPHOCTD;

10) OOBSCHATh  3aKOHOMEPHOCTH  TPOTEKAHHS  XUMHUYECKHX  PEaKIIUid,
MPOTHO3UPOBATh BO3MOYKHOCTh MX NPOTEKAHUS HA OCHOBE 3HAHUW O CTPOEHUU
BEILIECTBA U 3aKOHOB TEPMOJMHAMUKHU;

11) OOBICHATH CTPOCHUE aTOMOB dj1eMeHTOB [—IV mepuonaa ¢ ucnonb3oBaHUEM
ANIEKTPOHHBIX KOH(UTYpAITUN aTOMOB;

12) MOJEIUPOBATh CTPOCHHE TMPOCTEHUIIUX MOJEKYJl HEOPraHWYeCKuX U
OpraHUYECKUX BELIECTB, KPUCTAIIOB;

13) TIPOBOAUTH PACUEThI MO0 XUMUUYECKUM (DOpMysiaM U ypaBHEHUSIM;

14) XapaKTepu30BaTh U3yUCHHBIC TCOPUU;

15) CaMOCTOATEIHHO JT00BIBATh HOBOE JIJIsl C€0s1 XUMUYECKOE 3HAHUE, UCTIONB3YS
JUJISL TOTO JOCTYITHBIC UCTOYHUKHU WH(OpMAIINHY;

6 UCHHOCHIHO-0PUCHMAYUOHHOIL chepe:

MIPOTHO3UPOBATh, AaHAJIM3UPOBAThH U OLICHUBATH MOCJICICTBUS JIJIsI OKPY KaroIIen
cpeabl OBITOBOM U MPOW3BOACTBEHHOM MESATEILHOCTH 4YeJIOBEKa, CBSI3aHHOU C
repepadOTKOM BEIIECTB,;

6 mpyooeoii cpepe:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M MPOBOJUTH XUMHUYECKHI SKCIIEPUMEHT,
coOmofass mpaBwia Oe30macHOW paboThl € BEHIECTBAaMU H  J1aOOPaTOPHBIM
000pyI0BaHUEM;

6 cghepe ocnoe bezonacnocmu HcuzHedeAme1bHOCHU



OKa3bIBaTh MEPBYIO MOMOIIb MPHU OTPABICHUAX, 0KOTaX W JIPYTrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JaOOPATOPHBIM 000PYAOBAHHUEM.

Kputepun onieHKH peAMETHBIX, METAPEAMETHBIX U JIMYHOCTHBIX
pe3ynbTaToB. JlocTHKEeHNE IMYHOCTHBIX Pe3yIbTaTOB OLICHUBAETCS HA
KauyecTBEHHOM ypoBHe (6e3 otmeTkH). CHopMHpOBaHHOCTH METAPEAMETHBIX
U IIPEIMETHBIX YMEHUI OLleHUBAaeTCs B Oajuiax 1o pe3yibTaraM TEKYILIETo,
TEMaTUYECKOIO U UTOTOBOI'O KOHTPOJIA, @ TAKXKE MO PE3yJIbTaTaM BBIIOJHEHUS
KOHTPOJIbHBIX, IPAKTUUECKUX U JJAOOPATOPHBIX padoT.

Conepskanue, peajuszyeMoe ¢ IOMOIIbIO TUHUH Y4eOHukoB 10—11
KJIacChl. YT/1y0JIeHHbI YPOBEHb
10 kaace
(4 4 B HEpemo, Bcero 140 4, u3 HUX 6 4 — pe3epBHOE BpPEMSI)

Nzyuenue temsl 1 «IloBTOpeHue u yriydieHue 3HaHui» NEPEeHECEHO Ha
KoHel o0y4yeHus 10 kiacca, 419 OCYIECTBIECHUS IPEEMCTBEHHOCTH MEXIY
kypcamu xumuu Y MK Kysnenosoit H.E. 8-9 ximacca u YMK Epemunna B.B.
10-11 kmnacca.

Tema 2. OcHOBHBIE MOHATHS Opranuveckoii xummuu (16 )

[Ipenmer opranudeckodt xumuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB.
3HaueHue oprannyeckoi xumuu. [IpuanHbI MHOTOOOPa3Ksi OpraHMYECKUX BELIECTB.
VYriepoaHbIi CKENET, €ro TUIIbL: [IUKINYEeCcKue, alukiandyeckue. Kapoouukinnueckue
M TEeTEepPOLUKIMYECKHE CKeJeTbl. Buabl CBA3€d B MOJIEKYJaX OpPraHUYECKUX
BEILIECTB: OJMHAPHBIE, IBOMHBIC, TPOUHBIE. MI3MEHEHUE >HEpPrun CBSA3EH MEKIY
aToMamMH yriaepoja IMpd YBEIMYEHUM KpPATHOCTH CBA3U. HackllleHHble U
HEHACBILIECHHBIE COCIMHEHHSI.

DJEKTPOHHOE CTPOCHHE U XUMHUYECKHE CBA3M aToMma yriepona. I ubpuauzanus
opOuTanei, ee TUIBI Ul OPTaHUYECKUX coequHenuii: Spe, sp?, sp. O6paszoBanue G-
U TT-CBSI3€M B MOJIEKYJIaX OPTraHUYECKUX COCIUHEHUMN.

OCHOBHBIE TOJIOKEHUSA CTPYKTYpPHOW TEOPUHM OPTaHUYECKUX COEOUHEHHM.
XUMHAUYECKOE  CTPOCHHUE. CrpykTypHas dbopmyna. CrpykrypHas u
IIPOCTPAHCTBEHHAs H3oMmepus. HM3omepus yriepoagHoro ckenera. IM3omepus
noJioxKeHusi. MexknaccoBasi u3oMepus. Buasl MmpoCTpaHCTBEHHOM HM30MEpPUH.
OnTtuyeckasd wm3omepus. ONTHYECKHE AHTUIOABI. XHUPAIBbHOCTb. XHpAJIbHBIE U
axupajbHble MOJICKYJBI. ['eoMeTpuueckass HU30MEpHUsl (yuc-, mpaHc-u3oMepus).
I'omonorus. I'omosioru. I'omonornueckast pa3HoCThb. I oMosIOrHYecKue psiabl.

DnekTpoHHbIe dPdekTsl. CriocoObl 3amucell peakiuii B OpraHuIeCKOd XUMHH.
CxeMa u ypaBHeHHE. YcClOBHS IpoBelneHus peakiuil. Knaccudukamus peakuuid
OpPraHUYECKUX BEIIECTB IO CTPYKTYPHOMY IPHU3HAKY: 3aMEILEHUE, IPUCOEAUHEHHE,
ormieryieHue. Mexanusmsl peakiuid. CriocoObl pa3pbiBa CBSI3U YTIEPO-yTIAEPO/I.
CBoOoaHbIE pauKaiIbl, HyKI€O(UIbI U JIEKTPODUIIBI.

Knaccudukanuss opraHudyeckux BemlecTB M peakiuil. OCHOBHbBIE KJIACCh
opranuveckux coeauHeHui. Kiaccudukanuss opraHuyecKMX COEIMHEHUU TI0



(GYHKUMOHANBHBIM TpyMmaM. OJEKTPOHHOE CTPOEHUE OpPraHUYECKHUX BEIECTB.
BzanmHoe BiausiHHME aTOMOB M Tpynil atoMoB. MHAYKTUBHBIA U ME30MEPHBIN
saddektol. [IpencraBnenne o pezonHance. HomenknaTypa opraHMuecKUX BEIIECTB.
MexnayHaponHas (cucteMaTHueckas) HOMEHKIIATypa OpraHUYeCKUX BEIIECTB, €€
npuHUMNbL. PanuonansHass HoMeHKaTypa. OKHCIEHHE U BOCCTAHOBJICHUE B
OpraHUYECKON XUMUH.

JemoncTpamuu. 1. Moenu opraHndeckux MOJICKYIT.
Tema 3. YrueBoaopoasbl (36 u)

A 1 x a Hbl. CrpoeHue Monexkynsl MetaHa. [lonstue o KoHpopMausIX.
OOmas xapakTepucTHKa Kiacca, (PM3MUecKue U XUMUYECKHE CBOMCTBa (TOpeHue,
KaTaJIUTUYECKOE OKHUCIICHHUE, raJIOr€HUPOBaHNE, HUTPOBAHUE, KPEKUHT, [TUPOIIH3).
MexaHu3M peaklMy XJIOpUPOBaHUs MeTaHa. AJiKkaHbl B npupoje. CHHTETHYECKHE
CHOCOOBI MOJTYYEHUS aJIKaHOB. MeTo/1bl MOTYYEHHSI aJIKAaHOB U3 aJIKWJITAJIOr€HU/I0B
(peakuust Bropna), aexkapOOKCHIMPOBAaHMEM CoOJie KapOOHOBBIX KHUCJIOT H
AJIEKTPOIU30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. [I[puMeHeHne aakaHoB.

[Tuknoankanbl. OOmas xapakTepucTUKa Kiacca, pU3n4ecKre CBOWCTBA.
Buasl nzomepun. HanpskeHHbIE M HEHAIIPSKEHHBIE [TUKIIBI. XUMUYECKHE CBOWCTBA
UKJIONponaHa  (TOpeHue,  THAPUPOBAHUE,  IPHUCOCAUHEHHE  TaJIOTEHOB,
raJIOT€HOBOJOPOJOB, BOJABI) M LMKJIOreKcaHa (TOpeHue, XJIOpPUPOBAaHME,
HuTpoBaHue). [lonyyeHne NUKI0aIKaHOB U3 AJIKAHOB U IMTaJIOT€HAJIKaHOB.

A 1k e Hbl. OOmas xapaktepucTuka kinacca. CTpoeHHe MOJIEKYJbI 3TUJICHA.
Pu3nuecKre CBOMCTBA aJKEHOB. | eomeTpriecKkas n30MepHsl aTIKEHOB. X UMUYECKHE
CBONCTBA aJIKEHOB. Peakiuy MpucoequHeHns 10 KPaTHOM CBSI3M — TUAPUPOBAHUE,
raJIOT€HUPOBAHNE, TUAPOTAIOreHUPOBaHue, ruaparauus. IIpasuno MapkoBHuKOBa
1 €ro 00bSICHEHUE C TOYKU 3PEHUS dJIEKTPOHHOU Teopuu. B3anMoaeicTBre aikeHOB
¢ OpOMOM U XJIOPOM B razoBoil (aze uinu Ha cBeTy. OKHCIeHuE alKeHOB (ropeHue,
OKHCJICHHE KHCIOPOJOM B MPUCYTCTBUHM XJIOpUIA NaJUIaAus, MOJ JEUCTBHEM
cepeOpa, OKMCIEHUE TOPSYUM IMOAKUCICHHBIM PAacTBOPOM IE€pMaHraHaTa Kajws,
okucienne mno Baruepy). Ilomumepmsanus. IlomydeHue ankeHOB W3 ajKaHOB,
AJKWITAJIOT€HHU/IOB U IUTAJIOTCHAIKAHOB. [[puMeHeHne dTUIEHa U TPONUIIEHA.

AnxanueHBsl. Kinaccudukanus 1MeHOBBIX yrieBo1opoaoB. ConpskeHHbIe
nveHbl. OU3NYECKue U XMMUYECKHE CBOMCTBA JMBUHWJIA M M3ompeHa. 1,2- u 1,4-
npucoeaunenne. llommmepusanus. Kayuyku. Bynkanuzanus kaydykoB. Pe3uHa u
s6onut. CuHTe3 OyTajueHa u3 OyTaHa u dTaHoJIa.

A 1 x u H bl. OO6mas xapakrepuctuka. CTpoeHHUE MOJIEKYJIbl alleTHIICHA.
du3nveckue W XUMHYECKHE CBOMCTBAa aJKWHOB. Peaknnu mnpucoennHeHus
raJlOT€HOB, TaJOT€HOBOAOPOJAOB, BoAbl. I'mapuposanue. Tpumepusauus u
auMepur3anus aneTuwieHa. KUCIOoTHbIE CBOMCTBA AJIKWHOB C KOHLEBOW TPOWHOM
cBA3bI0. Aunermnuabl. OKHCIEHWE QJIKMHOB pAacTBOPOM II€pMaHraHaTa KaJlus.
[Ipumenenue aretuneHa. KapOuaHwiii Meton mojydeHus: areruiaeHa. [luponus
MeraHa. CHHTE3 aJIKHHOB JIKWIMPOBAHUEM allETUIIUIOB.

A p e H bl. llonsatue 06 apomarnunoctu. [IpaBuno Xroxkkens. benzom —
CTpPOEHHE MOJIEKYJbl, (u3ndeckue cpoiicTBa. ['omonorumueckuii psig OeH301a.
W3omepust Au3aMeIeHHbIX O€H30JI0B Ha IpUMEpPE KCUII0IoB. Peakiuu 3amenieHus
B OEH30JIbHOM fJipe (rajoreHupoBaHUE, HUTPOBAHUE, AJIKWIMpOBaHuE). Peakuuu
npUCOeIUHEHN K OeH30Jy (THAPUPOBAHUE, XJTIOPUPOBAHUE HA CBETY).



OcoOeHHocTH XUMHMM ankuiaOeH3o0i0B. [lpaBuna opueHTanuu 3aMecTUTENe B
peakuusax 3amelleHus. bpoMupoBaHue M HUTpoBaHME TOdyona. OkuciaeHue
aNKWIOEH30JI0B ~ PAacTBOPOM  [epMaHraHata  Kaiaus. [ anmoreHupoBaHue
aJIKWIOEH30JI0B B OOKOBYIO Lienb. Peakius Broprua—®uTTHra kak MeToJl CUHTE3a
ankmwiOen3onoB. CTHpoN Kak MpUMEpP HENPEAETbHOTO  apOMaTHUYECKOTO
COETUHECHHS.
[IpuponHbBle HCTOUYHHUKH YyTIEBOJAOPOIOB.

[TpuponHbIil U NOMYyTHBIA HEPTAHBIE Ta3bl, UX COCTaB, Hcnonb3oBaHue. Hed1h kak
cMecCh yrieBoaopo1oB. [lepBuunas u BropuyHas nepepadorka nedptu. Pudopmumnr.
KaMeHHbI# yroJib.

eHeTuueckas CBsI3b MEXAY Pa3JIUYHBIMUKIACCAMU yT
aeBOa0poOaoB. KauecTBeHHbIE peaklluu Ha HENIPEAEIbHBIC YTIIEBOJOPOIbI.

[agoreHONMpPOU3BOAHBIE yTJIEeBOJODPO 0 B. Peakiiuu 3amenienus
rajjoreHa Ha THAPOKCWI, HUTpOrpynmy, IuaHorpynmy. JleiictBue Ha
raJIOTEHIIPOM3BOHBIC BOJHOTO W CIHPTOBOTO pacTBopa menoun. CpaBHEHHE
PEaKIMOHHOM CHOCOOHOCTH QJIKWI-, BUHWI-, (DEHUI- U OEH3UITraJOreHUI0B.
Hcnonp30BaHue rajJlOreHIPOU3BOJHBIX B ObITY, TEXHUKE M B cuUHTe3€. [loHsATHE 0
MarHMMOPraHu4eCKNX CcoequHeHusX. [lodydeHune anKkaHOB BOCCTaHOBICHHEM
MOJJaIKaHOB HOA0BOAOPOAOM. MarHuiiopraHM4ecKue CoeInHEHUs.

Jemoncrpanun. 1. bBpomupoBanue rexkcana Ha cBery. 2. ['openuwe meraHa,
aTUJEHa, areTuieHa. 3. OTHOIIEHHE METaHa, ATUJICHA, alleTWIeHa U OeH3oja K
pacTBOpaM TMepMaHraHata Kaiusa v OpoMmHOHM Boje. 4. OKHUCIEHHE TOojayona
pacTBOopoM nepmaHranaTa kaius. 5. [lomydeHue sTuiieHa peakiuen Aeruaparaiuu
ATaHOJIa, alleTUJIEHA — THUJIPOJIM30M KapoOunaa kanbius. 6. Ilomydenue ctupona
JEMOIMMEPU3AIMEN MOJUCTUPOiIa W MCHBITAHUE €ro OTHOILICHUS K pacTBOpY
nepMaHTaHaTa Kajusl.

JlaGopaTtopubie onbiTbl. (CoCTaBleHHE MOJENEH MOJEKYJd aJIKaHOB.
BzaumoneiictBue ankanoB ¢ OpomoM. CocTaBieHue MojeNe MOJEKYI
HETpeIeTbHBIX COCTMHEHUM.

IIpakTuueckast padora Ne 2. CocTaBieHruE MOJIENIEN MOJIEKY YIJIEBOIOPOIOB.

IpakTuueckass padora Ne 3. I[losyyeHwe HTuUIE€HA W ONBITBI C HUM.
Konrpoasnast padora Ne 1 o teme «YTIIeBOJOPOABD».

Tema 4. Kuciiopoacoaep:kamue opraHudeckKue coequHeHus (25 9)

Cnoup s HoMeHknatypa u usomepust ciuptoB. TOKCHYECKOE AEHCTBUE
Ha OpraHu3sM MeTaHojla U JraHosa. Dusnyeckue CBOMCTBA IPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. XUMHUYECKUE CBOWMCTBA CIHUPTOB (KUCIOTHBIE CBOMCTBA,
peaKuuu 3aMelleHrs TMAPOKCUIIBHOW TPYINbI HA TajJOTeH, MEKMOJIEKYJIApHAs U
BHYTPUMOJIEKYJISIpHAs Jeruaparanus, OKHCIECHHE, PEaKLUU YIIEeBOJOPOIHOIO
paaukana). AnkoroisTsl. ['uaponus, ankuiampoBaHue (CUHTE3 MPOCTHIX A(UPOB IO
BunbsMcony). IIpoMBIUICHHBIN CHUHTE3 MeTaHoJia. MHOTOaTOMHbBIC CIUPTHI.
OTUICHIIMKONb U TIULEPUH, UX (pU3MUecKre U XUMHUYeckue cBoiicTBa. CHHTE3
OUOKCAHA M3 OTWICHITIMKONSA. TOKCHMYHOCTh OTWIECHrNukKoid. KauyecTBeHHas
peakiusi Ha MHOroaToMHble cUpThL. [IpocTeie 3¢upbl Kak U30Mephl MpeaeabHbIX
OTHOATOMHBIX CIIUPTOB.



CpaBHeHHE HMX (PU3MYECKMX M XUMHUYECKMX CBOMCTB €O cnupramu. Peakuus
pacIleIIeHHsl IPOCThIX AIPUPOB HOOBOIOPOIOM.

® e H 0 1 bI. HoMeHknarypa u n3omepus. B3auMHoe BiaMsiHUE TPYIIN aTOMOB Ha
npumepe ¢eHosna. PU3MYECKUE U XMMHUYECKHE CBOMCTBAa (DEHOJIA U KpPE30JIOB.
KucnotHeie cBoiicTBa (PEHOIOB B CPABHEHUHU CO CUpTaMu. Peakiiuu 3amenieHus B
OCH30JIbHOM KOJIblle (TaJIOTeHHpOBaHHWE, HUTpoBaHue). OkucieHue Q(EHOIOB.
KauecTtBennsie peakiuu Ha ¢eHoil. [Ipumenenue gpenona.

KapOoHUIBbHBIE COENUHEHHU A DIEKTPOHHOE CTPOCHHE KapOOHUIIbHON
rpynnsl.  Anpaeruael M KeToHbl. dusnueckue CBoicTBa (popmanpaeruna,
aleTalpJeruaa, auerona. [IoHsITHe 0 KETO-€HOJBHOM TayTOMEpUH KapOOHUIIBHBIX
COCIMHEHMI. Peakiuu MNpUCOENMHEHHS] BOJbI, CHOUPTOB, IMAHOBOJIOPOJA U
ruzpocyibpura HaTpusa. CpaBHEHHE PEAKLIMOHHON CIIOCOOHOCTH albJIEIHIOB U
KETOHOB B PEAKUUAX MPUCOEINHEHU. Peakiny 3aMeenHus aToMoB BOJOpoAa IpH
0-yriaepoAHoM artoMe Ha raiuoreH. llomumepusauus ¢dopmanpaeruga U
anetanpaernga. CUHTE3 COUPTOB B3aUMOAECHCTBHEM KapOOHUIIBHBIX COETUHEHUH C
peaktuBoM ['punbsipa. OkucieHue KapOOHWIBHBIX coeauHeHuid. CpaBHEHUE
OKHCJICHUS aJIbJIETU/IOB U KETOHOB. BoccTaHOBNIEHNE KapOOHMIIBHBIX COETUHEHUI B
cnupThl. KauecTBeHHbIE peaklMM Ha allbJETUAHYI0 Tpynny. Peakunu anbaojibHO-
KpOTOHOBOM  KoHAeHcauuu.  OcobeHHocTH  ¢opmanbiaeruna.  Peakuus
dbopmanbaeruaa ¢ GeHoIoMm.

KapOoHOBB € KUCIJOTBHL IJIEKTPOHHOE CTPOECHUE KAPOOKCUIIBHOM
rpynnsl. ['oMonoruueckuid psi NpeaesibHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT.
du3nyeckre CBOMCTBA KapOOHOBBIX KUCJIOT HA NMPUMEPE MYpPAaBbHUHOW, YKCYCHOM,
MIPONIMOHOBOM, MAJIBMUTUHOBOM M CTEAPUHOBOM KHCJIOT. XMMHYECKHE CBOKCTBA
KapOOHOBBIX KUCIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE OKPACKU WHIUKATOPOB,
peakuMu C aKTUBHBIMM METaUIaMH, OCHOBHBIMHU OKCHIAMH, OCHOBAHHSIMH,
consiMu). M3MeHeHue cuibl KapOOHOBBIX KHUCIOT MpPU BBEACHUM JIOHOPHBIX HU
aKIENTOPHBIX 3aMecTuTeNneil. BzaumopaeiicTBre kapOOHOBBIX KHUCIOT CO CIIUPTAMHU
(peakuust stepudukanuu). 'ajoreHMpoBaHUE KapOOHOBBIX KHUCJIOT B OOKOBYIO
1ernb. OCoOCHHOCTH MYpaBBUHOW KHCIIOTHI. BakHelime mpeacTaBUTENd Kiacca
KapOOHOBBIX KHUCJIOT W UX MNpuMeHeHue. [lonmyueHne MypaBbMHOW U YKCYCHOM
KHCJIOT B MIPOMBIIIJICHHOCTH. Briciue kapOoHoBbIe KucaoThl. [l{aBeneBas kucnora
KaK MpeACTaBUTENb TUKAPOOHOBBIX KUCIIOT.

[IpeacraBnenrie 0 HENPEAEIbHBIX U apOMAaTUYECKUX KUCT0TaX. OCOOEHHOCTH UX
CTPOEHHMSI U CBOMCTB. 3HaU€HHE KapOOHOBBIX KHCIIOT.

OYyHKUUOHANbHBIE NPOU3BOJHBE KAPOOHOBBIXKHUCIIOT.
[TonyyeHue XJIOpaHTHAPUAOB M AHTUAPHUIOB KUCIOT, UX Tuuaposus. llomydenue
CIIOKHBIX 3(UPOB C HCIOJIB30BAHUEM XJIOPAHTUAPUIOB U AHTUIPUIOB KHUCIIOT.
Cnoxsble 3(Upbl Kak M30MEpbl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3HMUECKHUX
CBOMCTB W pPEaKUMOHHOM CIIOCOOHOCTH CIIOKHBIX 3(QHUPOB U H3OMEPHBIX UM
KapOOHOBBIX KHUCJIOT. ['maponu3 cinoxsbix 3¢upoB. CHUHTE3 CIOXKHBIX 3(QHUPOB
¢denonoB. Crnoxuble 3(pUpPbl HEOPTAHUYECKUX KHUCIOT. Hutpornuuepus. AMumbl.
Conu kapOOHOBBIX KHCIIOT, UX TEPMUUYECKOE PA3JIOKEHHUE B MPUCYTCTBUHU ILIEJIOYH.
CuHte3 KapOOHWJIBHBIX COEAMHEHUN  pPA3JI0KEHUEM  KaJIbLIMEBBIX  COJIEH
KapOOHOBBIX KUCJIOT.

Jemoncrpanuun. 1. B3aumopeilictBue Hatpusi ¢ 3TaHoJIOM. 2. OKHUCIEHUE
3TaHosia okcuaoM wmenud. 3. l'openue stanona. 4. BzaumoneiictBue mpem-
OyTWUJIOBOTO cnupTra C CcoissHOM kuciotor. 5. Homodopmuas peakmus. 6.



KadecTBeHHas peakuysi HA MHOTOAaTOMHBIE CIIUPTHL. 7. KauecTBeHHbIE peakuuy Ha
¢enonsl. 8. OnpezneneHue aapJeru0B MPU MOMOIIM KAaY€CTBEHHBIX peakiuil. 9.
Oxucnenue anpaeruaoB nepmanrasatoM kanus. 10. [lomydenue cinoxHbIX 3hUpoB.

JlabopatopHusbie ombiTbl. 5. CpoiicTBa »THiOBOro cnupra. 6. CBoiicTBa
rinuuepuHa. 7. Cpoiictea ¢peHona. KauecTBeHHbIE peakuiny Ha (heHoubl. 8. CBoiCcTBa
popmanuna. 9. CBONCTBA YKCYCHOM KUCIIOTBI.

10. Conu kapOOHOBBIX KHUCIIOT.

IIpakTuyeckas padora Ne 4. [Tonyuenune 6pomdTana.
IpakTnuyeckas padora Ne S. [lonyuenue anerona.
IIpakTnuyeckas padora Ne 6. [lonyueHne yKCyCHOU KHACIIOTBI.
IIpakTuyeckasi padbora Ne 7. [TonyyeHnue sTunamerara.

IIpakTnyeckas padora Ne 8. PemieHue 3KCrepUMEHTANBHBIX 33/1a4 MO TEME
«Kucnopoxnconepxamue opraHM4eCKrue BEECTBAY.

Kontpoabnas padora Ne 2 o teme «Kucnopoaconepxamme opraHu4ecKue
BEILIECTBAY.

Tema 5. A3oT1- u cepocoaep:kamniue coexuHenusi (11 q)

Hurpocoeaunenus. DnekTpoHHOE cTpoeHre HUTporpynmsl. [lomydenue
HUATPOCOEIVMHEHUI. B3ppIBUaThHIE BEIECTBA.

A M u H bl. 30Mepust amuHOB. [lepBUUHBIE, BTOPUYHBIE U TPETUYHBIEC AMUHBL.
@u3nyecKue CBOICTBA TMPOCTEUIINX aMHHOB. AMUHBI KaK OpPraHUYECKHE
ocHoBaHus. CollM aNKWIaMMOHUA. AJIKWIMPOBAHUE U alUIMPOBAHUE AMHHOB.
Peakiiun aMuMHOB € a30THUCTOM KHUCIOTOM. ApPOMAaTHUYECKHE AMUHBL. AHUWIWH.
B3auMHOe BiMsiHHE Ipynn aTOMOB B MOJIEKYJIE aHWIMHA. XMMHUYECKUE CBOMCTBA
aHWUJIMHA (OCHOBHBIC CBOMCTBA, PEAKIMU 3aMEIICHUS B apOMaTHYECKOe SApo,
OKHCIIeHHE, aliurpoBanue). Jnazocoequnenus. [loryueHue aMMHOB U3 CIIUPTOB U
HUTpOcOoeIuHEHU. [[puMenenne anunuHa.

Cepooprannueckne coeauHeHus. lIpeacraBieHne o0 CEPOOPTaHUYECKUX
coenuHeHnsIX. OCOOEHHOCTH UX CTPOCHHS U CBOMCTB. 3HAUCHUE CEPOOPTAHNUECKUX
COEIMHEHU.

I'eTeponukas. DypaH U OUPPOT KAK MPEACTABUTEINA MATUUICHHBIX
TETEPOLMKIIOB. DIEKTPOHHOE CTPOCHHE MOJIEKYJIbl MUpposia. KucioTHele cBOMCTBA
nuppona. IlupuanH Kak TPEACTaBUTENb  MIECTUYJIECHHBIX  TE€TEPOILUKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJEKYIbl nupuanHa. OCHOBHBIE CBOMCTBA MUPHUANHA,
peakiMy 3aMeIIeHUust C apoMmaTtudeckuM sjpom. [IperncraBnenue o0 ummmasore,
MUAPUJIMHE, TyPUHE, ITYPUHOBBIX U MTUPUMHUINHOBBIX OCHOBAHUSIX.

JemoncTpanun. 1. OCHOBHBIE CBOICTBA aMUHOB. 2. KaueCTBEHHBIE peaKIuy Ha
aHWIMH. 3. AHWINHOBBIE KpacuTeiu. 4. OOpa3iibl TeTePOIUKINIECKUX COSTUHCHUM.

JlabopaTopHblie onbIThl. KauecTBEHHBIE pEAKIIMY HA AaHUJIWH.

IIpakTnueckas padora Ne 9. PenieHue 3KCepUMEHTAIBHBIX 3a/a4 MO TEME
«A30TcoiepKallie OpraHnyecKre BEeIIeCTBaY.



Tema 6. Buosornyeckn akTuBHbIE BemecTBa (19 u)

XK u p bl Kak cinoxHbIE 3()UPHI TTUIEPHUHA U BBICITUX KapOOHOBBIX KHUCIIOT.
OMbuieHue xKupoB. [ 'uaporenusanus >kupoB. Mblila Kak COJIM BBICHINX KapOOHOBBIX
KHCJIOT.

YruaesBoasl. Mono- n nucaxapunabsl. OyHKIMM yriueBogoB. buonornyeckas
poJib yrieBooB. ['Moko3a — ¢u3nueckue CBOMCTBA, JIMHEWHAS U LUKJINYECKas
dopmbl. Peaknmm TIFOKO3bI (OKHCIIEHHE a30THOM KHCJIOTOW, BOCCTAHOBIICHHUE B
[IECTUATOMHBIN CITUPT), KAUECTBEHHbBIE PEAKIIMU Ha TIIIOK03Y. bposkeHue ritoKo3bl.
®pyKkTO3a Kak u30Mep Tioko3bl. Pubo3a u gezokcupubdosa. [lonstue o rauko3uaax.

Hqucaxapungsb. Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOIINX
aucaxapugoB. ManbpTo3a M JlakTo3a, Ilemuioouosa. [maponus aucaxapuios.
[TomyuyeHnue caxapa U3 caxapHOW CBEKJIBL.

[Tonucaxapuwuasl. Kpaxmai, rivkores, neunono3a. KauectBeHHas peakuus
Ha KpaxMail. [ uaponus noaucaxapuaos.

HyxneunnoBberekucaorTsl. Hykneosunsl. Hykimeornasl. Hykiennose
KUCIOTHl Kak mpupoansle mnoiauMmepel. Crtpoenue [IHK u PHK. T'maponus
HYKJIEMHOBBIX KHUCJIOT.

AMUHOKHUCIIOT BI Kak aM(pOTEpHbIE COETUHEHMS. Peakiiny ¢ KUCIOTaMu U
ocHoBaHusIMU. OOpazoBanue cinoxHbIX 3¢upoB. [lentuapl. IlentugHas cBs3b.
AMMIHBIA XapakTep NENTUIHOU CBsA3M. | mapomn3 nentuaos. benku. IlepBuunas,
BTOPUYHAS U TPETUUHAS CTPYKTYpbI OeskoB. KauecTBeHHbIE peakiiy Ha OEJIKU.

Jemoncrpanuu. 1. PacTtBOopuMOCTH yriaeBoJOB B BOJAE M JTAaHONE. 2.
KauecTBeHHbIE peakiuu Ha ToKo3y. 3. O0pa3ibl aMUHOKUCIIOT.

JlaGoparopHsblie onbiThl. 11. CBolicTBa iOK03bl. KauecTBeHHass peakius Ha
roko3y. Onpenenenue Kpaxmana B MpoaykTax nurtanus. 12. L[BeTHble peakunu
O€eJKOoB.

Kontpoabnasi padora Ne 3 no teMe «A3zoTcoiepxaime U OHOJTOTUYECKH
AKTUBHBIC OPTAaHUYECKUE BEIIECTBAY.

Tema 1. ITloBTOpenne u yriayoaenue 3Hanui (21 41)

ATOMHO-MOJNIEKYJISIpHOE ~ yueHue.  BemecTtBa  MOJIEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. KaueCTBEHHBIN U KOJIMYECTBEHHBINA COCTAB BELLIECTBA.
MonsipHass 1 OTHOCUTENbHAS MOJEKYJSPHAs MacChl BEHIECTBA. MoOJbHaAsA 0N U
MaccoBas J0JIs DJIEMEHTA B BEILIECTBE.

Crpoenne aroma. AToMHas opOutanb. [lpaBuna 3amoyiHEHHs 3IEKTPOHAMHU
aTOMHBIX  opOutaneii. Banentneie osnextponsl. [lepuoamueckuii  3aKoH.
@opMyIMpOBKa 3aKOHA B CBETE COBPEMEHHBIX NPEACTABICHUNA O CTPOCHUH aTOMA.
H3MeHeHne CBOKCTB 3JIEMEHTOB U UX COCAMHEHUH B IIEPUOJAX U IPYyIIIAX.

XuMu4eckasi CBA3b. DJEKTPOOTPULATEIbHOCTh. BUIAbl XMMHUYECKON CBS3HU.
Nonnas cBsa3b. KoBasieHTHast HemnossipHass W ToJisipHast cBsA3b. OOMEHHBIM U
JIOHOPHO-AKIIENITOPHBIM MEXaHU3M OOpa30BaHMS KOBAJICHTHOW TMOJSPHOM CBS3H.
I'eomeTpust mosekyinbl. Metaiuinueckasi cBsA3b. BopopoaHasi cBs3b. ArperaTHble
COCTOSIHUS BEUIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK: aTOMHAs!, MOJIEKYJISIpHAs,
VWOHHAs1, METAJUIMYECKAsL.



Pacuertsl mo opMynam u ypaBHeHHSM peakinii. ['a30Bble 3aKOHBI. Y paBHEHHUE
Knaneitpona—MenneneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIICHHI.
OTtHOcHUTeNbHAs TUIOTHOCTH ra30B.

Knaccudukanmsa XuMU4eCKuX peakivii Mo pa3InyHbIM MMPU3HAKAM CpPaBHEHUS.
N3MeHeHMEe CTENEeHUW OKHUCICHUSI BJEMEHTOB B COCAUHEHUSX. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE peakiunu. OKHUCIEHUE U BOCCTaHOBICHHE. OKHUCIUTENH U
BOCCTAaHOBUTENHU. MeTon snekTpoHHOro OanaHca. IlepmaHranar kamus Kak
OKHUCITUTEIb.

Baxnelimue Kinacchl HEOPraHMYECKUX BeEIIECTB. ['eHeTnueckas CBsI3b MEXKIY
KJIJacCaMU HEOpraHM4ecKux coenHeHui. Peakimu nonnoro oomena. I'maponus. pH
Cpenpl.

PactBoprl. CrocoObl BBIpOKEHHS KOJWYECTBEHHOTO COCTaBa pacTBOpa:
MaccoBasi JoJyisi  (MPOLEHTHAs KOHLEHTpAIMs), MOJIIpHAs KOHIIEHTpAIUs.
Komnougneie  pactBopel. Oddext Tunpans. Koarymsuusa.  Cunepesuc.
KommuiekcHbie COCIMHEHUSL. Cocras KOMILIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBarenb, Juranabl. Koopaumnanuonnoe uwuciio. Homenknarypa
KOMILIEKCHBIX COCTMHEHUM.

HMemoncTpanuu. 1. OOpa3upbl BEIIECTB MOJIEKYJISIPHOTO U HEMOJEKYISIPHOIO
ctpoenus. 2. Bosronka nonaa. 3. OnpeneneHne KUCIOTHOCTH CPEIbl MPU MOMOIIN
uHaAukatopoB. 4. Dddekr Tunnansa. 5. OOpazoBaHUE KOMIUIEKCHBIX COEIMHEHUN
MEPEXOIHBIX METAJIOB.

JlabopaTopubie onbiThl. 1. Peakiuu wnonHoro oOmena. 2. CBoiicTBa
KOJUIOWJIHBIX pacTBOpoB. 3. I'mapomu3 coneu. 4. IlonydyeHue W CBOKCTBa
KOMIUIEKCHBIX COCTMHEHUH.

IIpakTnueckas padora Ne 1. BeinonHeHne 3KkciepUMEHTaIbHBIX 33/1a4 110 TEME
«PeaknnonHas criocoOOHOCTh BEIIECTB B PACTBOPAX).

Kontpoabnasi padora Ne 4 mo teme « OCHOBBI XUMHI.

Tema 7. BoicokoMoJieKyJIsipHbIe coenHenns (5 1)

[TonsiThe O BBICOKOMOJIEKYJSIpHBIX BemiecTBax. [lomumepusanus u
MOJIMKOHJEHCAIIMS KaK METO/Ibl CO3JJaHUsI TOJTUMEPOB. DiactoMepsl. [IprupoaHblil u

CUHTETUYECKUU Kay4yK. Cononmnmepusanus. CoBpeMeHHbIE JIACTUKU
(MOJMATHIICH, TIOJUIIPONUIICH, IOJHMCTHPOJ, IOJIMBUHHIXJIOPHI, (PTOPOILIACT,
MOJIMATUIICHTEped TaIaT, aKpuiI-OyTaaneH-CTUPOIbHBIN IJIACTHK,

noyinkapOoHatsl). [[pupoaHble U CUHTETHYECKUE BOJIOKHA (0030D).

HNemoncTpamuu. 1. OO6pasusl mmactukoB. 2. Komnekuus BOJOKOH. 3.
[TonukoHaEHCAIHS STUIICHTJIMKOJIA ¢ TepeTaIeBON KUCIOTOM.

JlaGopaTopubie onbITbl. 13. OTHOILIEHHWE CHHTETUYECKHUX BOJIOKOH K
pacTBOpaM KUCJIOT U LIETOYEH.

IpakTnueckas padora Ne 10. Pacio3zHaBaHu€ IJIACTUKOB.

IIpakTnueckas padora Ne 11. PacriosHaBaHHE BOJIOKOH.



11 kaace
(4 4 B HEenemo, Bcero 140 4, u3 HUX 4 4 — pe3epBHOE BPEMSI)

Tema 1. Hemerayuinl (42 u)

KnaccupukanusHeopraHudYecKUXBEIleCTB.
DJIeMEHThI METAJIBl U HEMETAILIBI U UX nojoxxkeHue B [lepuoanueckoil cucreme.

B o nopona Ilonydenue, puznueckue U XUMUYECKHUE CBOMCTBA (PEAKIUU C
METajllaMM W HEeMeTa/llaMH, BOCCTAHOBJIEHHE OKCHAOB U coiieit). ['mapunbl.
TonnuBHBIE ATIEMEHTHI.

['anxorens. OO6mas xapakTepucTuka nNoArpynmnsl. Gu3nyeckre CBOWCTBa
MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH HM3MEHEHUS OKHUCIHUTEIbHOW aKTUBHOCTH
rajioreHOB B COOTBETCTBUU C UX MOJIOKEHUEM B Iepuoauyeckoi Tadiuue. [opsgox
BBITECHEHUS TAJIOT€HOB M3 PACTBOPOB TrasioreHu10B. OcobeHHOCTH XuMuU (Topa.
XJ10p — MOJIy4eHHE B MPOMBIIIJIEHHOCTH U JJaOOPaTOPUH, PEAKIIUU C METaJIaMH 1
HeMeTaulaMi. BsauMojencTBue XJjiopa € BOJOM M PacTBOpaMU  LIEIOYEH.
Kucnopoansie coenuHeHus xjiopa. ['MIOXJIOpUTHI, XJIOpaT M MEPXJIOpAThl Kak
TUNHWYHbIE OKUCIUTEIUu. OCOOCHHOCTH XUMUU OpoMa W wuoja. KaudecTBeHHas
peakuus Ha Hox. [anoreHoBOIOpOlbl —  TOJYYEHHE, KHUCJIOTHBIE U
BOCCTAaHOBUTENbHBIE CBOMCTBA. ConsfHass Kuciaora m ee coinu. KauecTBeHHBIE
pEeaKuu Ha rajJoreHU/1-UOHBI.

DJIeMeHTH NOATPYNINB KHUCHOPOAa OOmas xapakTepucTuka
noArpynmbl. dusnyueckue CBOMCTBA MPOCTHIX BemlecTB. O30H Kak allJIOTPOITHAS
moaudukanus kuciaopoaa. [lomydenue o3ona. O30H Kak okuciauTelnb. [lo3uTnBHAs
M HETaTHBHAas pOJIb 030HA B OKpyXkarouien cpene. CpaBHEHHE CBOMCTB O30HA U
Kuciopoaa. Bojga u nepokcul BOAOPOAa Kak BOJAOPOAHBIE COEAMHEHUS KHCIOPOa
— cpaBHEHHE CBOMCTB. [lepokcua BOgopoa Kak OKUCIUTEIb U BOCCTAHOBUTEND.
[Tepokcunbl MetauioB. Cepa. Amnorponusi cepbl. DU3NUECKHE W XUMHUYECKUE
CBOMCTBa cepbl (B3aUMOJCHCTBHE C METaUIaMU, KHUCJIOPOJIOM, BOJIOPOJIOM,
pacTBOpaMHM ILIEJIOUEH, KUCIOTaMU-OKUCTUTENSIMU). CepoBOIOPO — TMOJTYUYEHHE,
KHUCIIOTHBIE M BOCCTAaHOBUTENbHBbIE CBOMCTBA. Cynbhunbl. CepHUCTBHIN Ta3 Kak
KHUCJIOTHBIA OKcH. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA CEPHUCTOIO
ra3a. [lonmyueHue cepHUCTOrO ra3a B MPOMBIIIJIEHHOCTH U JJabopatopuu. CepHucrtas
kuciora u ee conu. Cepubii anrugpua. Cepnas kucnora. CBolcTBa
KOHLICHTPUPOBAHHOW W pa30aBIeHHOW  CEpHOM  KUCHOThl.  JlelicTBHe
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI Ha caxap, METaJlIbl, HEeMETAJUIbI, CYJIb(UIbI.
Tepmuueckass ycTOWYMBOCTH Cyib(haroB. KauecTBeHHass peakiiusi Ha CEPHYIO
KHUCJIOTY U €€ COJI. THOCEepHasi KUCIIOTa U THOCYJIb(aThI.

A30T W €Tr0o COE€QUHEHHU A OIEMEHTH NOArpynmsl azora. OOmas
XapaKTepUCTHUKA MOArpyIbl. GU3ndeckre CBOMCTBA MPOCTHIX BerecTB. CTpoeHue
MOJIEKYJIbI a30Ta. PU3NYECKUE U XUMUUYECKHUE CBOMCTBA a30Ta. [lonyuenue azora B
MPOMBINIUICHHOCTH W Jabopatopuu. Hutpuasl. AMMHak — ero mojy4yeHue,
dbu3nyeckre U XUMUYeckue cBoicTBa. OCHOBHBIE CBOMCTBA BOJIHBIX PAacTBOPOB
ammuaka. Conu ammonus. [loBenenue cosieii aMMOHMS MPU HarpeBaHUU. AMMUAK
KaK BOcCCTaHOBUTENb. [IpumeHenne ammuaka. OKCUAbl a30Ta, UX MOJYyYCHHE U
ceorictBa. Oxkcupn azora(l). Oxkwucnenue oxcuaa azorta(ll) xucmopogom.
Jumepuzanusa okcuaa azotra(IV). Azorucras kuciota u ee coid. HUTpUTBI Kak
OKHCIIUTENIM U BOCCTAHOBUTEIU. A30THasi KUCIOTa — (DU3NYECKUE U XUMHUYECKUE
CBOMCTBA, nojiyueHue. OTHOIIEHUE a30THOM KHUCIIOTHI K METajulaM M HeMeTasulaMm.



3aBUCHUMOCTb IPOAYKTA BOCCTAHOBJIEHUS a30THOM KUCIIOThI OT aKTUBHOCTH METAJLIA
Y KOHILIEHTpalMK KUCIO0ThI. TepmMuueckast yCTOWYMBOCTh HUTPATOB.

®ochop merocoeaunedus Amiorponus pochopa. Xumudeckue
cBoiicTBa ocdopa (peakuuu ¢ KUCIOPOIOM, TaJOreHaMH, METAJUIAMHU, CJIOKHBIMU
BEIIIECTBAMH-OKHUCIUTEIIMH, Tenodamu). [lomydenne um npumenenue Qocdopa.
®ocopusrit anruapua. Oprodochopras u metapocPopHast KUCIOTH U UX COJIH.
KauecTtBennas peakuust Ha opTodocdatsl. Pasnoxenne oprodpocopHON KUCIOTHI.
[Mupodocdopnas kucinora u mupodocharel. Dochunasl. Dochun. XaopuIbl
docdopa. Oxcun pochopa(lll), pochopucras kucnora u ee conu.

Yranepoa Amnorponus yriaepona. CpaBHEHHE CTPOEHUS U CBOMCTB rpadura
u anmaza. dymnnepen kak HoBas MojekyisipHas (opma yriepona. I'paden kak
MOHOCJIOHN rpadura. YriepoaHble HAHOTPYOKU. YTOJb. AKTUBUPOBAHHBIN YIOJb.
Ancopbuus. Xummudeckue cBoiicta yrisi. Kapounsl. ['unponu3s kapOuaa kanbuus u
Kapouga amomMuHus. KapOuubl mNepexoJHbIX METauIOB KaK CBEPXIPOYHBIC
matepuaibl. Okcuasl yraepoga. OOpa3oBaHME YrapHOro rasza IpU HEMOJHOM
CTOpaHUU YTJIsA. YTOJb U yrapHbIi ra3 Kak BOCCTAaHOBUTENHU. Peakius yrapHoro rasa
¢ pacruiaBamu Ienouyeidl. CuHte3 (OpMHATOB M OKCANaTOB. YTIJIEKUCIBIM Tras.
VYronpHaa kucinora u ee coiu. lloBeneHne cpeqHUX M KUCIBIX KapOOHATOB HpH
HarpeBaHUM.

Kpewmuuii CpoiicTBa mpocToro BeuecTBa. Peakiuuu ¢ XJa0poM, KUCIOPOJIOM,
pactBopamu 1mienoder. Okcua KpEMHHsST B IPUPONE MW TexXHUKE. KpeMHHEBbIE
KUCJIOTHI U UX cond. I'maponus cunukaroB. CuilaH — BOJAOPOJHOE COEIMHEHUE
KpEMHUSI.

b o p. Okcun 6opa. bopnas kucnora u ee conu. bypa.

JMemoncrpanun. 1. T'openue Bomopoma. 2. Ilomydenwe xiopa (OmbIT B
npobupke). 3. OnbITel ¢ OpoMHOM BOsIOH. 4. OKUCIHUTENBHBIE CBOMCTBA PAacTBOPA
runoxyioputa Hatpus. 5. IlnaBnenue cepol. 6. ['opeHne cepbl B Kuciopone. 7.
BzaumopeiictBue xene3a ¢ cepou. 8. ['openume cepoBomopoaa. 9. OcaxneHue
cynbdpuaon. 10. CpoiictBa cepuuctoro raza. 11. [lelicTBue KOHIEHTPUPOBAHHOM
CEpHOIl KUCIOTHI HAa MeAb W caxapo3y. 12. PacTtBopenue ammmnaka B Boje. 13.
OcHOBHBIE CBOMCTBA pacTBOpa amMmmuaka. 14. Karanurnaeckoe OKMCIEHNE aMMHUAKa.
15. Tlonyuenune oxcuma azota(ll) m ero okucnenwe Ha Bo3mayxe. 16. [lelicTBue
a30THOM KUCJIOTHI Ha MeNb. 17. ['openue gocdopa B kucnopoae. 18. [Ipesparienue
KpacHoro Qocdopa B Oenblii U ero cBeueHue B TeMHoTe. 19. BzaumopeiicTBue
docdoproro anruapuaa ¢ Bogoit. 20. O0pa3iel rpaduta, anmasa, KpemHus. 21.
I'openne yrapHoro rasza. 22. TymieHWe ITaMEHM YIJIEKUCIBIM Ta3oM. 23.
Paznoxxenne mpamopa.

JlaGoparopHbie onbIThl. 1. [lonydeHue xjiopa ¥ M3y4€HUE €rO CBOWCTB. 2.
O3HAKOMJICHHE CO CBOMCTBAMH XJIOPCOJIEpKalux otOenuBarteseil. KauecTtBennas
peakius Ha rajioreHu-uoHkbl. 3. CBolcTBa Opoma, roja u ux coseil. Paznoxenue
nepokcuaa Bojioposia. OKUCIEHUE NOAUA-UOHOB MEPOKCUIOM BOJOPOAA B KUCIIOMN
cpene. 4. M3yyeHnue CBOICTB CEpHOU KUCIOTHI U €€ cojei. 5. M3yueHne cCBOMCTB
BOJIHOTO pacTBopa amMmMuaka. 6. CoiicTBa cosieil aMmmoHud. KauecTBeHHas peakuus
Ha Qochar-uon. 7. KadectBeHHass peaknmsi Ha KapOoHaT-uoH. PasmoxxeHue
rugpokapooHara Hatpusl. 8. McribiTaHue pacTBOpa CUIMKAaTa HATPUSI HHIUKATOPOM.
9. O3HakomIieHHE ¢ 00pa3aMu MPUPOAHBIX CUITUKATOB.

IpakTnueckas padora Ne 1. [lonyuenue Bogopoaa.



IIpakTnyeckas padora Ne 2. [ToxyyeHue XJa0poBOA0PO/Ia U COISTHOM KHCIIOTHI.
IIpakTuyeckas padora Ne 3. [lonydyeHne aMMHuaKa U U3y4eHHE €ro CBOMCTB.
IIpakTnueckast padora Ne 4. [lonyyeHne yrieKkuciioro rasa.

IIpakTn4yeckas padora Ne 5. BeinosiHeHHE 3KCIEPUMEHTAIBHBIX 33]1a4 IO TEME
«Hemeranb».

Kounrpoabnas padora Ne 1 o teme «HemeTamby.

Tema 2. Meranibl (36 9)

OO0muit 0630p3MeMEeHTOB—MeTanuaoB. CBoHCTBA MPOCTHIX
BEILIECTB-METAJUIOB. MeTrauinueckue Kpuctamuiyeckue pemeTkd. CIuiaBbl.
XapakTepucTuka HauOOJee W3BECTHBIX CIUIaBOB. lloilyueHne M TOpHUMEHEHHE
METaJIJIOB.

Il emouyHB € METaJaJ bl — o0las XapakTePUCTHKA MOATPYIIIIHI,
XapakTepHbIE peakuuu Hatpuss ©U Kanus. CBOMCTBAa WIENOYHBIX METAJUIOB.
[Tonmydyenue menouHbIx MeTaimioB. Cota U KU HaTp — BAKHEUIINE COCTMHECHMS
HaTpHs.

bepwunii, Maraui, MIEJIOYHO3EMENIBHBIE METAUIbl. MarHui U KaJIbLHUH, HX
o0Iasi xapakTepucTUKa Ha OCHOBe TmojoxkeHus B Ilepuoguueckoil cucreme
sanemenToB J[. . MenneneeBa u crpoenus atomoB. [lomyuenue, ¢pusnyeckue u
XUMUYECKUE CBOMCTBA, NPUMEHEHHE MArHWs, KaJlbllUsi M HUX COCIUHECHUM.
AMdoTtepHOCTh OKCcHIa U TUApOoKcuAa Oeprius. JKeCTKOCTh BOJBI U CIIOCOOBI ee
ycrpaneHus. OKpacka IUIAaMEHHM COJISIMHA IHEJIOYHBIX M IIEJIOYHO3EMEJIBHBIX
METAJLIOB.

A 1o MuHUA PacnpocTpaHeHHOCTh B IpUpoie, (PU3NUECKUE U XUMUYECKUE
CBOICTBa (OTHOILIEHUE K KHUCIOPOJy, TajJoreHaMm, pacTBOpaM KUCJIOT U IeJoueH,
amomoTepmusi). AmdorepHOocTh oOKcuMaa H  ruapokcuna  amomuHusa.  Conu
amoMmuHus. [lodHOE pa3iokeHWe BOJOM COJieH aIlOMHHHS CO  CIA0BIMH
JBYXOCHOBHBIMM KHCJIOTaMHU. AJIFOMUHATBl B TBEPAOM BHAE U B PacTBOPE.
[Iprumenenue amomunusa. CoeIMHEHUS aTIOMUHUSA B HU3IINX CTENEHIX OKUCIICHUS.

OnoBO U cBHUHEIU PuU3NUECKHE U XUMUYECKHE CBOMCTBA (PEAKIINH C
KUCI0poAoM, kuciaotamu), npumeHenue. Conu onopa(ll) u ceunma(lIl). CBuHIOBBIN
AKKyMYJISITOP.

Metanansl 1OOOUYHBIX NOATPY NN OCOOEHHOCTH CTPOCHHS AaTOMOB
MIEPEXOIHBIX METAJIJIOB.

X p o M. duszuyeckue CBOWCTBA, XUMHUYECKHE CBONCTBa (OTHOIICHHE K
BOASTHOMY TMapy, KHCIOPOIy, XJIOpy, pacTBopaMm Kuciot). H3meHeHue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIIOB H
THJIPOKCHUJIOB XPOMa C POCTOM CTETIEHU OKHCIIeHUsI. AM(OTEpHbIE CBOMCTBA OKCUIA
u runpokcuga xpoma(lll). Oxucnenune coneit xpoma(Ill) B xpomatsl. B3anmusie
Mepexo/ibl XpOMAaTOB U IUXPOMATOB. XPOMATHI U AUXPOMATHI KAaK OKUCIUTEIIH.

Maprasnen — (U3MIECKHE M XUMUYECKHE CBOWCTBA (OTHOIIECHUE K
KHCJIOPOAY, XJ0py, pacTBopaM KucioT). Okcua Mapranua(lV) kak okuciauTens u
karanu3aTtop. I[lepmaHranar kamus Kak okucnurenb. Maneanam(VI) kanus u ezo
ceoticmaa.

K e ne 3 o0. Haxoxnenue B npupoae. 3HaUCHUE Keje3a JUisl OpraHu3ma
yenoBeka. dusmueckue cBoiicTBa kene3a. CIulaBel Kejne3a C  yIIIEPOJIOM.
XYMHUYECKHE CBOICTBA *kene3a (B3auMOJIEUCTBHE C KUCIOPOAOM, XJIOPOM, CEpOil,



yriaeM, KHUCJIOTaMu, pacTtBopamu cojeil). CpaBHEHHE KHCIOTHO-OCHOBHBIX H
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB ruipokcua sxkenesa(ll) u ruagpokcuna
wenesa(Ill). Comm xeneza(ll) u xxeneza(Ill). Meroasl nepeBopa coeit xxene3a(ll) B
conu xkene3a(lll) u oopatno. OkucnuTenbHbIE CBOMCTBA coenuHenuii xkene3a(lll) B
peaKkIusaxX C BOCCTAHOBUTEIAMH (MOAUIOM, MeAblo). l[{naHuaHble KOMILIEKCHI
xene3a. Kauectsennsie peakiuu Ha nonsbl xxene3a(ll) u (III).

M e 1 b. Haxoxzaenue B npupone. OU3NYECKHE U XUMHYECKHE CBOMCTBA
(B3auMOJEHCTBHE C KHUCIOPOJIOM, XJIOPOM, CEPOM, KUCIOTAMHU-OKUCIUTEISIMU).
Comu memau(Il). Menusrit kynopoc. Amvuakarsl meau(l) nu meau(Il). Ilomyuenue
okcusia meau(l) Boccranosinennem ruapokcuaa meau(Il) rroko3oil.

CepeOpo. Ousnyeckne u XUMUIECKHUE CBOWCTBA (B3aUMOICHCTBHUE C CEPOH,
XJIOPOM, KUCJIOTaMU-OKUcTauTensiMu). OcaxkieHne okcuaa cepedpa mpu JIeCTBUU
EJI0YN Ha coM cepedpa. AMMHaKaThl cepedpa Kak OokuciauTenu. KauecTBeHHas
peakius Ha MOHBI cepedpa.

3010To0. Ouznueckre U XUMHUUYECKUE CBOMCTBA (B3aUMOJICUCTBHUE C XJIOPOM,
«1apckoi BoJikoi». CocoObl BBIACICHUS 30J10Ta U3 30JI0TOHOCHOM MOPOJIBI.

[ v 1 k. PU3nUeCcKUEe U XUMHYECKHE CBOMCTBA (B3aUMO/JICHCTBUE C FaJOT€HAMU,
KHCJIOPOAOM, CEpOM, pacCTBOpaMU KUCIIOT U Ienoueii). AM(OTepHOCTh OKCUa U
TUIPOKCHUIA ITUHKA.

Pty Ts. IlpencraBnenne o CBOMCTBaX PTYTH U €€ COEAUHEHUSIX.

Jemoncrpamumn. 1. Komnekuus metaminoB. 2. Koekiys MUHEpaaoB U pyad. 3.
Konmexmus «Amomuauity. 4. Komnekmma «Keme3o m  ero cmiasel» 3.
B3auMopeiicTBue HaTpus ¢ BOJoM. 6. OKpalluBaHUE MIAMEHH COJIIMU IIEJTOYHBIX U
IIEJIOYHO3EMEIBHBIX METALIOB. 7. B3aumojeicTBue Kaiblds C BOJAOM. 8.
IInaBnenne amromMuHug. 9. BzaumMmopaelicTBue anoMUHHA co mieiaoubro. 10.
B3anmoneiicTBre Xpoma ¢ COJITHOM KUCITOTOM 0e3 mocTyna Bo3ayxa. 11. Ocaxienne
ruapokcuga xpoma(Illl) u okucienue ero nepokcuioM Bojgopona. 12. B3aumusie
epexo/ibl XpOMaToB M AUXpoMaroB. 13. PasnoxkeHue nuxpomara amMmoHus. 14.
Amomotepmusi. 15. Ocaxnenue ruapokcuna xenesa(lll) u oxucnenue ero Ha
Bo3nyxe. 16. Beimenenue cepedpa u3 ero cojiei 1eCTBUEM MEJIH.

JlaGoparopubie onbIThl. 10. OxpammBaHue TUIAMEHU COEIUHEHUAMU
menoYHbiXx MetaioB. 11. O3HakoMiieHHE C MHHEpAJIaMHM W BaKHEWUILIMMH
COCIMHECHHUSAMH IIEJIOYHBIX MeTamwIoB. 12. CBOHCTBAa COEOWMHEHUM IIEIOYHBIX
MeTaiuioB. 13. OkpalllMBaHKE IJIAMEHU COJISIMM 111€JI0YHO3EMEJIbHBIX METAJIOB. 14.
CBoiicTBa MarHus U ero coenuHeHui. 15. CBoiicTBa coeqWMHEHUN Kayibluda. 16.
KectkocTh Boapl. 17. B3aumMoaelcTBrE allOMUHASA C KUCJIOTAMU U IIejJo4aMu. 18.
AmMdoTepHbIe CBOMCTBA rUApOKcHIa amoMuHus. 19. CBolicTBa 0JI0Ba, CBUHIIA M UX
coenunenun. 20. CpoiictBa coneid xpoma. 21. CBolicTBa MapraHiia M €ro
coequHeHuid. 22. W3yuenue wmmuHepaioB xene3a. 23. CpoilcTBa kenesa.
KauecTBeHHble peaknuum Ha HOHBI kene3a. [lomyuenne okcupa meau(l). 24.
CBoiicTBa MeIIH, €€ CIIJIaBOB U coequHEHHUM. 25. CBOMCTBA IIMHKA M €T0 COCTUHCHU.

IIpakTnueckass padora Ne 6. IlomydyeHue Tropbkoil coyid (CEMHBOIHOTO
cynb(dara Maraus).

IIpakTueckas padora Ne 7. [lonyueHne amOMOKaJINEBBIX KBACLIOB.

IIpakTnueckas padora Ne 8. BrinonHeHNe SKCIEpUMEHTATIBHBIX 33/1a4 110 TEME
«Metabl TIIaBHBIX MOATPYIIID).

IpakTnueckas padora Ne 9. [lonyueHue MeHOTO Kynopoca.



IpakTnueckas padora Ne 10. [Toyyenue xene3Horo Kynopoca.

IpakTnueckas padora Ne 11. BrimonHeHrne SKCNEPUMEHTAIBHBIX 33134 I10
Teme «MeTaibl TOOOYHBIX MOATPYIII.

Kounrpoabnas padora Ne 2 no teMe «MeTaib.

Tema 3. CTpoenne aToma.
Xumudeckas cBsi3b (14 )

Ctpoenue atoMa Hykmuas. M3oTonel. Tunel painoakTUBHOTO
pacnaga. TepmosiaepHbii cuHTe3. [lomydyeHrne HOBBIX BJIEMEHTOB. SepHbIe
peakiuu. CTpoeHue AIEKTPOHHBIX 000J104ek aToMOB. [IpencTaBienre 0 KBaHTOBOM
mexaHuke. KBanToBeie uncna. ATomHble  opOouTtand. Pamumyc  aToma.
DIIEKTPOOTPULIATEIILHOCTb.

XuMHUEeCKasd CBS3b. Buael xumuueckoil cBsi3u. KoBaneHTHas CBs3b U
€€ XapaKTEePUCTUKHU (IJIMHA CBSI3U, MOJISIPHOCTb, MOJISPU3YEMOCTb, KPATHOCTH
cBs3M). MloHHas cBsI3b. MeTalmnyueckasl CBS3b.

CtpoeHue TBepaAbl X Tel. Kpucrammudyeckue u amopdubie Tena. TUIBI
KPUCTAJUIMYECKUX PEHIETOK METAJJIOB M MOHHBIX COEAMHEHUM. MeXMOJIEKYIIpHbIE
B3anMOJAEUCTBUA. BogopoaHas CBs3b.

Memoncrpanuu. 1. Kpucrammueckue pemerku. 2. Moaenu MOJIEKyYJI.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHUA XMMHUYECKUX
peakuuii (21 4)

TennoBo >phpeKT XUMHUUYECKOUN peakIluH.

OHJIOTEpMHUUYECKHE M 3K30T€pMHUYECKME peakuuud. 3akoH Il'ecca. Temnora
oOpa3oBaHus BellecTBa. DHeprus cBs3u. [loHaTre 00 SHTATBIINUM.

[Tonsitue 06 sHTponmu. Bropoit 3akoH TepmomuHamuku. JHeprus ['mb6ca u
KPUTEPUU CAMOIIPOU3BOJIBHOCTH XUMUYECKON PEAKIUH.

CKOpOCTh XUHMHUUYECKHUX PEAKI UMW U €€ 3aBUCUMOCTh OT IPUPOJIBI
pEarupyronmx BELIECTB, KOHLEHTPALUUW PEarcHTOB, TEMIIEPATYyphbl, HAIUYMS
KaTanu3aropa, IUION[aAu TOBEPXHOCTH  PEArMpyIOIIMX  BEIIECTB.  3aKOH
neuctBytoumx macc. [Ipasuno Baut ['odda. Ilonstre 06 sHepruu akTuBauu 1 00
DHEPreTUYCCKOM Mpoduiie peakmuu. ['OMOTeHHBIN M TEeTEPOreHHBIN KaTalus.
[Ipumeppl KaTaIUTUYECKUX IMPOLECCOB B TEXHUKE W B JKUBBIX OpraHU3Max.
DepMeHTBHI KaK OMOJIOTUYECKHUE KaTaIU3aTOPHI.

O6paTtuMmble peakuuu Xumuiueckoe pasHoecue. [Tpuniun Jle arense.
KoncranTa paBHOBecus. PaBHoBeCHE B pacTBOpax.

KoncranTel auccounanuu. Pacuer pH pacTBOpOB CUIBHBIX KHCIOT U LIETOYEH.
IIpousBeneHne pacCTBOPUMOCTH.

PanaktuBHocTtu MeTamnnoB. [loHaTue o cTaHAapTHOM 3JEKTPOHOM
MOTEHIMAJIE U JJICKTPOABWKYILEH CHIIE peakunu. XUMHAYECKHE NCTOYHUKHU TOKA!
raJbBaHUYECKNE DJIIEMEHTHI, AaKKYMYJISATOPBI U TOIUIMBHBIE DJIEMEHTBI. DJIEKTPOJIU3
PacCILIaBOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. 3aKOHBI AJIEKTPOJIN3A.



HMeMoHcTpanmuu. 1. DK30TepMUYECKHE M DHIOTEPMHUYECKUE XUMHUYECKHE
peakuuu. 2. TenoBsie SIBJICHUS NPU PACTBOPEHUU CEPHON KUCIOTHl 1 aMMUAYHOM
CeIUTphL. 3. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT MPHUPOJIBI BEIIECTB HA MPUMEPE
B3aMMOJICUCTBHS PACTBOPOB PA3IMUYHBIX KHUCIOT OJMHAKOBOW KOHIIEHTpAIUU C
OJIMHAKOBBIMH KyCOYKaMH (TpaHyjaMH) IIMHKA W OJIMHAKOBBIX KYCOYKOB Pa3HBIX
METAJJIOB (MarHusi, IIMHKA, >Kejie3a) C pPAcTBOPOM COJISHOW KHUCJIOTHL 4.
B3auMozeiicTBue pacTBOPOB CEPHOM KUCIIOTHI C paCTBOpPaMH THOCYJb(daTa HaTpUs
Pa3IMYHOM KOHUECHTPALMU U TeEMIEPATypslL. 5. Pa3noxenue nepokcuaa Boaopoa ¢
MOMOIIBIO HEOPTAaHUUECKUX KaTaIN3aTOPOB U MPUPOIHBIX OOBEKTOB, COACPIKALTUX
KaraJasy.

JlaGopaTopHblie onbIThbl. DakTOPHI, BIMAIONINE HA B3aUMOJICHCTBUE METaJlIa C
pactBopaMu KUCIOT. CMEIIEHHE XUMHUYECKOTO PaBHOBECHUS NPHU YBEIMUYCHUU
KOHIICHTPAIIMU PEareHTOB U MPOYKTOB.

26. Katanutruueckoe pasyioKeHue MepoKcria BOJA0poa

IpakTnyeckas padora Ne 12. CkopocTb XUMUYECKON PEAKIIUH.
IpakTnueckas padora Ne 13. XuMuueckoe paBHOBECHE.
KonTtpoJubHas padora Ne 3. TeopeTnueckrue OCHOBbI XUMUU.

Tema 5. Xumuueckasi TexHoJiorus (8 1)

OCHOBHBIE IPUHUUNB XUMHUUYECKOW TexHonoruu. Ilp
OU3BOJNCTBO CEPHOMW KUCIOTBH KOHTAKTHBIM CIOCOOOM. XHUMH3M
npouecca. CpIpbe [UIsl MPOM3BOJACTBA CEPHOM KUCIOTHI. TeXHOJIOrMYecKas cxema
IIpolLecca, IpOLECCH U annaparsl.

[ITpou3sBOOACTBO aMMUakKka XuMmuM npouecca. OnpeneneHue
ONTUMAJIbHBIX YCJIOBUW MPOBEACHUS peakiuu. [IpuHOUN UUPKYyISIUUH U €ro
peanu3anus B TEXHOJIOTHYECKON CXEME.

MeTtannyprusa YepHas merauryprus. JlomeHHbId nipouece (ChIphe,
YCTPONCTBO JOMEHHOM T4, XHUMHU3M Iiporecca). [Ipous3BojacTBO cTamu B
KMCJIOPOAHOM KOHBEPTEPE U B DJIEKTPOIIECUAX.

Opranunuueckuid cuHTE 3 CHHTE3bl HA OCHOBE CHHTE3-Trasa.
[IponsBoacTBO MeTaHOMA.

DKOJIOTHS U MpoOsieMa OXpaHbl OKPYKAIOUIEH Cpe/ibl. 3eeHast XUMUSL.

Jemoncrpamun. 1. Ceipbe MJIsI TPOU3BOJCTBA CEPHOM KHUCHOTHL. 2. Mojaenb
kumnsiero ciost. 3. XKenesnas pyaa. 4. O0pasiibl CIUIaBOB Kee3a.

Tema 6. Xumus B ObITY U Ha ci1y:k0e oomecTBa (15 u)

Xumus numu. Kupel, OelKu, yrieBojbl, BUTaMUHBI. [lumieBbie 100aBKU, UX
KIaccupuKanys.  3amnpelieHHble W pa3pelICHHBIC  IHUINCBBIE  JT0OaBKH.
JlekapctBeHHble cpeacTa. Kpacku u murMeHTsl. [ [puHIUIIBI OKpalliuBaHKs TKAHEH.
Xumus B crpoutenbcTBe. Llement, 6eton. CTekiio U KepaMuka. TpaJuIIMOHHBIC U
COBpPEMEHHbIE KepaMHUUeCKre MaTepuaiibl. CBEpXIpOBOIsiIas Kepamuka. beitoBas
xuMust. OTOenuBaroue cpeacTpa. XUMHUs B CEILCKOM X03icTBE. MIHCEKTUIIUIBI U
nectuiabl. CpencTBa 3aluThl pacTeHul. PenenieHTsl.



Oco0OeHHOCTH COBpPEMEHHOM Hayku. MeToAoJorusi Hay4HOrO HCCJIEIO0BAHMS.
[Ipodeccus xumuka. Marematuueckass xumus. [louck xumudeckor nHopmMamm.
PaGora ¢ 0azamMu 1aHHBIX.

Jemoncrpamun. 1. Ilumesbie kpacutenu. 2. Kpamenue TkaHel. 3.
Or6enuBanue TkaHed. 4. Kepamuueckue marepuansl. 5. LlBeTHwle crekma. 6.
Komnekuus cpencts 3amuthl pacteHuit. 7. Komnekuusa «TormnuBo u ero Bugb». 8.
[Tpumeps! pabOThl ¢ XUMUYECKUMH 0a3aMH JIaHHBIX.

JlabopaTtopHble onbITbl. 27. 3HAKOMCTBO C MOIOIIUMH CPEJICTBAMH.
3HaKOMCTBO C oTtOenuBaromuMu cpeactBamu. 28. Kien. 29. 3HaKOMCTBO C
MUHEPAJIbHBIMUA YIOOPEHUSAMU U U3yUYCHHUE UX CBOMCTB.

IIpakTuueckas padbora Ne 14. Kpamenue TkaHen.
IIpakTuyeckas padora Ne 15. Onpezenenre MUHEPAIbHBIX yI00PEHUM.
Kounrpoabnas padora Ne 4. 3amura npoeKTHbIX paldoT.



Temarnueckoe nnanupoBanue 10 knacc. YriayOsieHHBIN ypOBEHb.
(4 4 B HExenm0, Bcero 136 4, u3 HUX 2 4 — pe3epBHOE BPEMS)

Ner\n HaunmenoBanue pas3znenos, Tem. Koxn-
BO
4acoB

Tema 1. OcHOBHBbIE NOHATHS OPraHUYECKON XMMHUHU 16

IIpeamer 1 3HaYEHUE OPraHUYECKON XUMHUH.

Pemenue 3amau.

[TpuyrHBI MHOTOOOpA3Usl OPraHMYECKUX COCTUHEHUH.

DNEKTPOHHOE CTPOECHUE U XUMUYECKHUE CBSI3U aTOMa yIJIepoJa.

CtpyKTypHasi TEOpHUsi OPTaHUYECKUX COCTUHECHHIM.

CtpyKTypHasi TEOpHUsi OPTaHUYECKUX COCTUHECHHIA.

CtpykTypHast u3oMepusi.

[IpocTpaHcTBEeHHAsS U30MEPHUSL.
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OnekTpoHHBIE () (EKTH B MOJIEKYJIaX OPTaHUISCKUX
COEIMHEHUI.

10. OCHOBHBIE KJIACChl OPTAHUYECKUX COSTUHEHUH.
["oMoOruYecKue psiibl.

11. HomMmeHknaTypa opraHMuecKuX COeTUHEHUH.

12. Oco0eHHOCTH U KJIacCU(PUKaLNA OPraHUYECKUX PEAKIIUH.

13. OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIINU B OPTaHHYECKON
XUMHH.

14. OKHUCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINU B OPTaHHYECKON
XUMHH.

15. Pemenue pacueTHbIX 3a1a4.

16. Oo6o6mraroriee moBTopeHue mo TeMe: « OCHOBHBIC TOHSATHS

OpFaHI/I‘{eCKOﬁ XUMHN»

Tema 2. Yraesogopoasbl. 36
17. Ankansl. CTpoeHue, HOMEHKJIATypa, H30MepHsi, PU3NIeCcKre
CBOMCTBA.
18. XUMHYECKUE CBOMCTBA aJIKAHOB.
19. XUMHYECKUE CBOMCTBA aJIKAHOB.
20. [TosryueHue u NpUMEHEHNE aJTKAHOB.
21. [TpaxkTuueckas padota Nel. CocraBieHre MojieIel MOJIEKYJT

YTJIEBOJIOPOJIOB.




22.

Pemienue 3a1a4d v BHIMOJHEHUE YIPAKHEHUMN.

23. [{ukoanKaHbI.

24. [{ukoanKaHbI.

25. Ankenbl. CTpoeHUE, HOMEHKJIIATYPa, H30MepUsl, PU3NICCKUE
CBOMCTBA.

26. XVMHYECKUE CBOWCTBA AJIKEHOB.

27. XVMHYECKUE CBOWCTBA AJIKEHOB.

28. [TosryueHue ¥ NpUMEHEHHNE aJIKEHOB.

29. Pemenue 3a1a4 v BIIIOJIHEHUE YIPAKHEHU.

30. [TpakTiaeckast padota No2 IlomydeHue STUIICHA U OIBITHI C HAM.

31. AJKaIUCHBI.

32. AJKaIUCHBI.

33. [Tomumepu3anus. Kayayk. Pe3una.

34. Anxunbl. CTpoeHHe, HOMEHKIIATypa, U30Mepusi, PU3NIeCKue
CBOMCTBA.

35. XUMHUYECKUE CBOMCTBA aJIKUHOB.

36. XUMHYECKUE CBOMCTBA aJIKUHOB.

37. [Tony4yenne 1 MpUMEHEHHNE ATKIHOB.

38. Pemenue 3a1a4 1 BBITOJTHEHHE YITPAKHEHHIA.

39. Apomatudeckue yriieBoAOPOIbI.

40. ApomaruyecKkue yriieBoAOpPOIbI.

41. XvMHYecKue cBOWCTBa OEH30J1a M €T0 TOMOJIOTOB.

42. XuMHuecKue cBoiicTBa 6€H301a U ero TOMOJIOTOB.

43. [TosryueHne U NpUMEHEHUE apEHOB.

44, Pemienue 3a/1a4 1 BHIIOJTHEHNUE YIPAXHEHUH.

45, [TpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB.

46. ['my6okas nepepaborka HegTH. KpekuHr, puopMuHT.

47. ['eneTnyeckas cBS3b MEXAY Pa3IMYHBIMU KJIACCAMU
YTJIEBOAOPO/IOB.

48. ['eneTnyeckas cBS3b MEXAY pPa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPO/IOB.

49. ["asioreHnpon3BOIHbBIE YTIEBOIOPOIOB.

50. ["asioreHnpon3BOIHbBIE YTIEBOIOPOIOB.




51.

O6o0matomiee MOBTOPEHHE 1O TEME: «Y TIICBOAOPOIBI»

52. KoHntponbnas padora Nel mo teme: «YTII€BOIOPOIBI
Tema 3. «Kucjiopoacoaep:xamye oprannieckmue 25
coeIMHEeHHD)

53. CrnupTsl.

o4, XUMUYECKUE CBOWCTBA U MOTy4YeHHe ciupToB. [IpocThie ahupsl.

95. XUMHYECKUE CBOWCTBA U TIOJMy4YeHHe ciupToB. [IpocThie ahupsl.

56. [Tpaktuyeckas padora Ne3 [Tomyuenune OpomaTana.

o7, MHOroaroMHbIE€ CIIUPTHI.

58. DeHOITBI.

59. DeHOITBI.

60. Pemienue 3a1a4 1 BBINOJHEHHUE YITPAKHEHHIA.

61. KapOoHuIbHBIC COSIMHCHHSI.

62. KapOoHuIbHBIE COSIMHCHHS.

63. XUMHUYECKUE CBOICTBA U METO/IbI IOJyYeHUs KapOOHUIIbHBIX
COCIMHEHU.

64. XUMHUYECKUE CBOICTBA U METO/IbI OJIYyYEHUs KapOOHMIBHBIX
COCTUHEHUN.

65. [TpaxTrueckast padota Ne5 IlonydyeHue aneroHa.

66. Pemenue 3a1a4 1 BBINTOJTHEHHE YITPAKHEHHIA.

67. KapOoHOBBIE KUCITOTHI.

68. KapOoHOBBIC KHCITOTHI.

69. [TpakTtudeckas padora Ne6. [TomydeHne yKCyCHOM KUCIOTHI.

70. @OyHKIMOHATbHBIE TPOU3BOJIHBIE KAPOOHOBBIX KHCIIOT.

71. @OyHKIMOHATbHbIE TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

72. [Tpaktuyeckas padora Ne7 [lomyueHue sTunanerara.

73. MHoroo0pa3ue kKapOOHOBBIX KHUCIIOT.

74. Pemrenue 3a1a4 1 BBINOJIHEHHUE YITPAKHEHUH.

75. [TpaxTiueckas padorta Ne§ Permienue skcriepuMeHTaIbHbBIX 3a/1a4
no Teme «Kucnopojcozaep:xaiiie opraHn4eckrie BeIecTBay

76. O6o06maromuii ypok mo teme «Kucmopoacoaepxarine
OpraHUYeCKHE BEILECTBa

77. Kontponbnas pabora mo teme «Kucnopoacoaepsxaiiye

OpTraHU4YCCKUC BCIICCTBA»




Tema 4. A30T — 1 cepocoJep:kanIue OpraHnyecKue
COeIMHEeHUSI.
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78. Hutpocoenunenus.

79. AMWHBI.

80. AMWHBI.

81. ApomaTH4ecKnue aMUuHBI.

82. CepoopranudecKkue COeTMHCHHUS.

83. ['eTepolUKINYECKUE COSAMHCHHUS.

84. [lecTU4IeHHBIEC TETEPOLIUKIIBI.

85. [lecTU4IeHHBIC TETEPOLIUKITBI.

86. Pemenue 3a1a4 1 BHINOJTHEHHE YITPAYKHEHHIA.

87. [Mpaktuyeckas padora Ne9 PenieHne sKkcriepiMEHTAIBHBIX 32144
0 TeMe «A30TCOIePIKAIIUE OPTAHUICCKUE BEIISCTBAY»

88. O06o0marolee MOBTOPSHUE TI0 TEME «A30TCOACPIKAIIHE
OpPTaHHYECKUE BEIICCTBA»
Tema 5. Buojornyecku akTUBHbBIE BellleCTBA. 19

89. OO01mast XxapakTepuCTHKA YTIICBOIOB.

90. CrpoeHrie MOHOCaxXapuI0B.

91. CtpoeHne MOHOCaXapua0B.

92. XUMHYECKUE CBOMCTBA MOHOCAXapHUIOB.

93. XUMHYECKUE CBOMCTBA MOHOCAXapHUIOB.

94, Hucaxapubl.

95. [Tonmmcaxapumap.

96. Perenue 3a1a4 v BHIIOTHEHUE YIPaXKHEHHH.

97. Kupsl n macna.

98. AMMHOKUCIOTHI.

99. AMMHOKUCIOTHI.

100. IlenTuael.

101. benku.

102. benku.

103. CTpyKTypa HYKJIEHMHOBBIX KHCIIOT.

104. CTpyKTypa HYKJIEHMHOBBIX KHCIIOT.




105.

buonornueckas POJIb HYKJIICMHOBBIX KUCJIOT.

106. O06o01aro1ee TOBTOPEHHE IO TeMaM «A30TCOIepIKAIIUE H
OHMOJIOTUYECKH aKTHUBHBIE OPIaHUYECKUE BEIIECTBA»

107. Konrtpomnbnas padora Ne3 o teme «A30TcoepKaiiue u
OHMOJIOTUYECKH aKTHUBHBIE OPIaHUYECKUE BEIIECTBA»
Tema 6. IloBTOpeHue U yriaydJjeHne 3HAHUM. 21

108. ATOMBI, MOJICKYJIBI, BEIIECTBA.

109. CrpoeHue aToma.

110. CrpoeHue aToma.

111. [Tepuoanueckuii 3akoH u [lepuoanyeckas cucteMa XUMHIECKHX
anemenToB JI.11. Menaeneena

112. XUMHYECKasi CBS3b.

113. XuUMHUYECKasi CBS3b.

114. ArperaTHbl€ COCTOSIHUSL.

115. Pacuetsl o ypaBHEHUSIM XUMHUYECKHUX PEAKLIUN.

116. ["a30Bbl€ 3aKOHBI.

117. Knaccugukarums XuMHUECKUX peakini.

118. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

119. Baxwuerinme K1acchl HEOPraHMYECKUX BEIIECTB.

120. Peaknuu nonHoro ooMeHa.

121. PactBopsI.

122. Pemenne 3amau.

123. Konnounneie pacTBOpBHI.

124. I'maponus coneit.

125. KommuiekcHbie coeiMHEHUSI.

126. [TpakTueckas padota Nel PeakiimonHas crnocOOHOCTh BEIIECTB
B PacTBOpax.

127. O6o6marotiee ToBTOpeHue mo TeMe «OCHOBBI XUMUI)

128. Konrponsnas padora Ne4 o reme «OCHOBBI XMMUN
Tema 7. BeICOKOMO/IEKYJIAPHBIE COEIMHEHH. 5

129. [Tonmumepsl.

130. [TonmuMepHbIE MaTepUabl.

131. [TonmuMepHbIE MaTepUabl.




132. [Ipaktrueckas padota Nel( Pacno3naBaHue m1acTUKOB.
133. [TpakTuueckas padota Nell Pacno3naBaHue BOJIOKOH.
134. 3aKTI0YNTEIBHBIN YPOK.
PeszepBHOEe Bpewms. 2

Tematuueckoe rianupoBanue 11 kimace. YriyOieHHBIN YPOBEHb.
(4 g B HEnemo, Bcero 136 4 U3 HUX 2 4 — pe3epBHOE BpeMsi)

Ner\n HaunmenoBanue pas3znennos, Tem. Kon-
BO
4acoB

Tema 1. HemeTtasnl 42
1. Knaccudukanus npocThix BEIIECTB.




Bonopon.

[Tpaktruueckas padora Nel. [Tomydenue Bogopoa.

I'ajgoreHsl.

Xitop.

Xitop.

KI/ICJIOPOI[HBIC COCAUHCHUA XJI0pa.

XnopoBoznopoa. ConsiHast KHCIIOTA.
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[TpakTuueckas padora No2. [Tomydenue Xa0poBoaopoia u
COJIAHOW KHUCJIOTHI.

10. ®dtop, 6poM, oA U MX COSAMHEHUSI.

11. Pemenue 3aaa4 v BBINOJIHEHUE YIIPAXKHEHUMN.

12. XanbKOTeHBI.

13. O30H.

14. ITepokcua BOgOpoaa U €ro NpOU3BOIHBIE.

15. Cepa.

16. CepoBogopon. Cynbhussi.

17. CepHUCTBIH Ta3.

18. CepHblit aHTHAPU]L.

19. Cepnas kucnora.

20. Perenue 3a1a4 v BHIOTHEHUE YIPAXKHEHHIH.

21. DNEeMEHTHI OATPYIIIBI a30Ta.

22. A3or.

23. AMMMAaK ¥ COJIM AMMOHHUS.

24, AMMMaK U COJIM aMMOHUS

25. [TpakTrueckas paborta Ne3 V3yueHne aMmmMuaka v U3y4eHHe ero
CBOJNCTB.

26. Oxkcuabl a3ora.

27. A30THas KHCJIOTa U €€ COJIN.

28. A30THas KHCJIOTa U €€ COJIN.

29. Docdhop.

30. ®ochopHblit aHruApHI U POCHOPHBIE KUCTOTHI.

31. Pemenue 3a1a4 v BHITIOJIHEHUE YIIPAKHEHUH.




32.

VYraepon.

33. CoenuHeHus yriepoa.

34. CoenuHeHus yriepoa.

35. [Ipaktuyeckas padora Ne4 [lomyueHne yriekuciaoro rasa.

36. KpemHuid.

37. CoennHeHNU KPEMHUS.

38. Pemenue 3a1a4 1 BBINOJHEHHUE YITPAXKHEHHIA.

39. Bop.

40. [TpakTrueckas padota No5 BeInoyiHeHHE SKCIIEPUMEHTATBHBIX
3a1a4 1o reme «Hemerannsn»

41. O6o6maromee mopropenue mo reme «Hemeramib

42. KonTponbnas padota Nel no reme «Hemeramibiy
Tema Ne2. Metaibl 36

43. CBolicTBa U METO/BI IIOJYYEHHUS] METAJUIOB.

44, CBolicTBa U METO/BI IIOJYYEHUS] METAJUIOB.

45. CmuiaBbl.

46. OO6m1as XxapakTepuCTUKa IIETOYHBIX METAILJIOB.

47. Harpuii n xanuii.

48. CoenvHeHUs HATPUS U KaJusl.

49, OO0mrast xapakTepHUCTHKA 3JIEMEHTOB TJIaBHOW noarpynmsl ||
TPYIIIBL.

50. Marsuii 1 ero coeTUHEHUS.

51. [TpakTrueckas padota Ne6 Ilonydyenue roppkoit conu
(ceMuBOJHOTO Cyib(ara MarHus).

52. Kanpuuit u ero coenuHeHus.

53. JKecTkoCcTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

54. AIOMUHUI- XUMHUYECKHI 2JIEMEHT U IPOCTOE BELIECTBO.

55. CoequHeHns aTIOMUHUSL.

56. [TpaxTrueckas padorta N7 IlonydyeHne anroMoKalIneBbIX
KBAaCIIOB.

S57. OnoBo ¥ cBUHEL.

58. Pemrenue 3a1a4 1 BBINOJIHEHHUE YITPAYKHEHUH.




59.

[IpakTuueckas padora Ne§ BrinosgHeHne 3KCIIEPUMEHTATBHBIX
3aJa4 1o TeMe «MeTasulbl IIaBHbIX MOATPYIID)

60. OO0m1as XxapaKTepUCTUKA TIEPEXOAHBIX METAJIOB.
61. Xpowm.
62. CoenuHeHus Xxpoma.
63. Maprasnerr.
64. Kene3o kak XUMHYECKUNA SJIEMEHT.
65. XKeneszo — mpocToe BEMIECTBO.
66. CoenuHeHHs xKemnesa.
67. [TpakTiaeckast padorta Nel0 [Toryuenue xene3Horo Kymopoca.
68. Menp.
69. [TpakTraeckast padborta Ne9 IlonmydeHre MeqHOTO KyIopoca.
70. Cepebpo.
71. 3o0T0.
72. [uHk.
73. PtyTs.
74. Pemenue 3aga4 v BBINOJIHEHUE YIIPAXKHEHUMN.
75. [TpakTiueckast pabota Nel1 BeimonmHeHHe SKCIepUMEHTATBHBIX
3az1a4 1no Teme «MeTtasuibl HOOOUHBIX TOATPYIII
76. O6o0matoiiee MOBTOPEHHE 10 TeMe «MeTabhy
77, KonTponbhas padorta Ne2 no teme «MeTtayib»
Tema 3. Ctpoenue atroma. XumMHu4ecKkas CBA3b. 14
78. SAnpo aroma. SnepHble peakuHu.
79. SAnpo aroma. SnepHble peakyH.
80. DneMeHTapHbIC TOHITHS KBAHTOBONH MEXaHUKH.
81. DJEeKTPOHHBIE KOH(PHUTypaIllMi aTOMOB.
82. DJEeKTPOHHBIE KOH(PHUTYypallui aTOMOB.
83. KoBasneHTHas CBS3b M CTPOSHUE MOJIEKYIL.
84. KoBasneHTHas CBS3b M CTPOSHUE MOJIEKYIL.
85. Honnast cBsi3b. CTpoeHUE HOHHBIX KPUCTAJLIOB.
86. Honnast cBsi3b. CTpoeHNE HOHHBIX KPHCTAJUIOB.
87. Mertannudeckast cBsi3b. Kpucraminueckue pemeTku MeTalIoB.




88.

Merannuueckas cBsi3b. Kpucramnnueckue peneTk MeTaioB.

89. MexMoueKysipHbIe B3aUMOICHCTBHSL.

90. MexMoIeKysipHbIe B3aUMOICHCTBHSL.

91. O6o6maroree noBTopeHue mo TeMe «CTpOeHHE BEIIEeCTBAY
Tema 4. OcHOBHBbIE 3AKOHOMEPHOCTH NPOTEKAHUS 21
XMMHYECKHX peaKIuii.

92. TennoBble 3 (HEeKThl XUMUYECKUX PEaKIUii.

93. 3akoH ['ecca

94. OHtponus. Bropoil 3aKk0H TepMOIMHAMUKH.

95. Oneprus ['n66ca 1 KpuTEpUN CaMOIPOU3BOJIILHOCTH XUMHUECKHX
peaKuHnii.

96. Pemenue 3amay.

97. CKOpOCTh XMMHUECKUX pEeaKLMi. 3aKOH JEHCTBYIOLIUX Macc.

98. CKOpOoCTh XMMHUYECKUX peaKlUi. 3aKOH JEMCTBYIOIUX Macc.

99. 3aBHCUMOCTH CKOPOCTH PEAKIIHH OT TEMIIEPATYPHI.

100. Karanu3. Kataimzaropsl.

101. [Tpaktuyeckas padora Nel2 CkopocTh XMMHUYECKOH PEaKIIHH.

102. Xumunueckoe paBHoBecHe. KoHcTanTa paBHOBECHS.

103. [Tpunuun Jle Ilarense.

104. HNounoe npousBeneHre Boabl. BonopoaHbIil mokas3aTes.

105. XUMHYECKOE PABHOBECUE B PACTBOPAX.

106. XVMMHYECKOE PAaBHOBECHE B PACTBOPAX.

107. [Tpaktnyeckas padora Nel3 Xumuuyeckoe paBHOBECHE.

108. XVMHYECKNE UCTOYHUKH TOKA. DIEKTPOIIU3.

109. XVMHYECKNE UCTOYHUKH TOKA. DIEKTPOIIN3.

110. O06o06maroree TOBTOPEHHE TT0 TeMe «TeopeTHIecKre OCHOBBI
XUMHUU»

111. KonTponbnas pabot Ne3 no teme «TeopeTnyeckue OCHOBBI
XUMHUU»
Tema NeS. Xumnueckasi TEXHOJIOTHS. 8

112. HayuHble IpUHIIMITEI OpraHu3alMi XUMUYECKOTO IPOM3BOJICTBA.

113. ITpon3BOACTBO CEPHOI KHUCIIOTHI.

114. ITpon3BoacTBO aMMHuaKa.




115.

[Ipon3BOACTBO YyryHa.

116. [Tpon3BOACTBO CTANH.

117. [TpoMBIIICHHBIH OPraHUYECKU CHHTE3.

118. IIpoMBINIUIEHHBIA OPraHUYECKUM CUHTES.

119. XUMHUECKOE 3arps3HEHUE OKPYKaOLIEeH cpelibl. «3eneHas
XUMHUS»
Tema Ne6. Xumus B ObITY U HaA ciaysk0e 0011ecTBY. 15

120. XUMHuS U,

121. JlexapcTBeHHbIE CpEACTBA.

122. KocmeTrnueckue u napdromepHbie cpeacTsa.

123. briToBast Xumusi.

124, [TurMeHThI ¥ KpackKH.

125. [Tpaktuyeckas padora Nel4 Kpamenne TkaHew.

126. XUMHUS B CTPOUTENILCTBE.

127. XUMHUS B CEIbCKOM XO3SIICTBE.

128. [TpakTrueckas paborta Nel5 Omnpenenenre MUHEpaTbHBIX
yIn0OpeHwHil.

129. Heopranunueckue maTepuarbl.

130. Oco0eHHOCTH COBPEMEHHOM HayKu. MeTo10JI0OTUH HAyYHOT'O
uccienoBanusl. ICTOUHUKY XUMUYECKON HHPOpMaIUH.

131. Oco0eHHOCTH COBPEMEHHOM Hayku. MeTo/10JI0TUH Hay4yHOTO
uccienoBanusl. ICTOUHUKHM XUMUYECKON HHPOpMAIUK.

132. Oco0eHHOCTH COBPEMEHHOM HayKu. MeTo10JI0THH HayYHOT'O
uccienoBanusl. ICTOUHUKHM XUMUYECKON HHPOpMaIUK.

133. O6o6maroree moBropenue 3a kype 11 kimacca.

134. KonTponbHast padota Ne4 3amura nmpoekra.

135. PesepBHOE Bpems 2




		2023-02-21T11:45:39+0700
	ЧАСТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "БАРНАУЛЬСКАЯ КЛАССИЧЕСКАЯ ШКОЛА"
	Я подтверждаю этот документ своей удостоверяющей подписью




