PaGouas nporpamma y4e0HOro mpeamMera «XuMush»»
10-11 (0a30Bblii ypOBeHD)

I. Ilnanupyemble pe3yibTAThbI OCBOEHHS Y4e0OHOI0 NMpeaMeTa

OObyuenne XxuMHM B cpenHeH Imkosie Ha 0a30BOM ypOBHE IO AAHHOMY KYpCy CIIOCOOCTBYyeT
TIOCTIDKEHUIO OOYHAIOLIMMHUCS CICAYIOIINX JIHYHOCHIHBIX PE3Y/1bIaAmOog:

YyBCTBA TOPAOCTH 34 POCCHUICKYI0 XHMHYECKYID HAayKy M OCO3HaHHE pPOCCHHCKOM
rpaXIaHCKOH HIEHTHYHOCTH — 6 YeHHOCHHO-OPUeHMAayuoOHHOIl cepe,

0CO3HaBaTh HEOOXOAMMOCTb CBOEH NMO3HABATENLHOW NESTENbHOCTH U YMEHUE YIPABISTH €10,
TOTOBHOCTb U CIIOCOOHOCTH K CaMOOOPa30BaHUIO HA MPOTSDKEHUU BCEH JKM3HM, IOHUMAHHUE BAKHOCTU
HempepbIBHOrO 00pa3oBaHusi Kak (PAaKTOpy YCIEeImHOW NpoQecCHOHAIbHOH W OOLIEeCTBEHHOU
OESATENbHOCTH, — 6 HO3HA6AMeNbHOU (KOTHUTHBHOM, HHTEJUIEKTYalIbHOMN) cghepe

TOTOBHOCTb K OCO3HAHHOMY BBIOOpY HajbHEHIIeld oOpa3oBaTeIbHON TPASKTOPHH TN Chephl
npodeCCHOHATBHOMN NEATETbHOCTH — 8 mPYyO0086oil chepe,

HETIPUSITHE BPEAHBIX MPHUBBIYEK (KYypPEeHHs,, YIOTPEOICHUS aJKOrojsl U HAPKOTUKOB) HA OCHOBE
3HaHUH O TOKCHYECKOM M HApKOTHYECKOM JEHCTBUH BELIECTB — 6 cghepe 300poswvechbepedcenus u
be3onacno2o obpasa Jcusni,

Memanpeomemuvimu pe3yiomamamu OCBOCHHS BBITYCKHHKAMH CpPEOHEH IIKOJIbBI Kypca
XUMHH SIBISIFOTCA

UCNONb306aHIe OCHOBHBIX METOJIOB NO3HAHUS (ONpeneeHne HCTOYHUKOB yueOHOH 1 HayqYHOH
uHpOpMaLMK, TOJY4YeHHE 3TOH HWHpOpPMAaUMH, €€ aHajdn3, W YMO3AKIIOUEHHs Ha €ro OCHOBE,
U3TOTOBJIEHHE M MPE3CHTALMsI HHPOPMALMOHHOTO MPOAYKTA;, MPOBENEHUE HKCIIEPUMEHTa, B TOM YUCIIE
U B IPOLIECCE MCCIIEAOBATENIbCKON AEATENBHOCTH, MOCIHPOBAHNE U3YYaeMbIX OOBEKTOB, HAOIOICHHIE
3a HUMH, X U3MepeHHe, (PUKCAIHs Pe3yIbTATOB) U UX HplUMeneHle 1 TOHUMAaHHS Pa3InIHbIX CTOPOH
OKPY>KaroIeH NeNUCTBUTENbHOCTH,

61a0enye OCHOBHBIMH HMHTEJUIEKTYAJIbHBIMH ONepalisiMu (aHAJW3 W CUHTE3, CPaBHEHUE H
cucreMaTn3anys, O0OOIIeHHe W KOHKPETH3alus, KJacCH(pPHMKauus U TOUCK AHAJIOTOB, BBIABICHHE
PUYIHHHO-CJIECTBEHHBIX CBsi3el, (POPMYJIMPOBKA TUIIOTE3, X MPOBEPKA U (POPMYJIHUPOBKA BBIBOIIOB);

nosuanue OOBEKTOB OKPYKAIOLIEr0 MHpPAa B IUIAHE BOCXOXKIEHHS OT aOCTPaKTHOrO K
KOHKPETHOMY (OT 00I1ero yepes 4aCTHOE K SAMHUIHOMY ),

CROCOOHOCHTb BBIIBUTATD UIIEH M HAXOAUTh CPENCTBA, HEOOXOAUMBIE ISl UX TOCTHIKEHHS,

ymenue pOpMyIUpPOBaTh LETH U ONPEIENATh 3314 B CBOCH IMO3HABATEJILHON HEATEIbHOCTH,
OTIPeNeNATh CPEACTBA ISl TOCTHKEHHUS LeNIel U peLIeHns 3a1ad,

onpedeiame pa3HOOOPa3HbIE HCTOYHHUKH MONYYEHHsI HEOOXOAMMOIN XUMHUECKOH HHPOpMaLIny,
YCTAHOBJIEHHE COOTBETCTBHS COAEp:KaHUS U (POPMBbI TpeAcTaBiIeHUs HHGOPMALMOHHOTO IMPOAYKTA
ayAUTOpPUH,

YMeHue IPOAYKTUBHO O0IIAaThCS U B3aUMOAEHCTBOBATh B IIPOLIECCE COBMECTHOM ESITETbHOCTH,
YUUTBIBATh MO3ULIUH IPYTUX YUACTHUKOB AEATEIBHOCTH, 3 (HEKTUBHO pa3peraTb KOHPIUKTHL,

20MOBHOCMb K KOMMYHHKAIMU (MIPEOCTABISATh PE3YJbTaThl COOCTBEHHOW ITO3HABATEIbHOMN
IESTeNbHOCTH, CJIBIIIATD U CIYLIATh OMIIOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO MO3HIIHIO);

YMeHue UCTIONb30BaTh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOJIOTHH (anee
— HKT) B peleHnn KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPTaHU3ALMOHHBIX 337a4 ¢ COOJFOACHNEM
TpeOOBaHUN H>PrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepeXeHUs], IMPaBOBBIX U
STHYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTHY;



671a0eHue I3bIKOBBIMU CPEICTBAMH, B TOM YHCJIE U SI3bIKOM XMMHUH — YMEHHE SICHO, JIOTHYHO U
TOYHO H3JIaraTh CBOKO TOYKY 3PEHUs], MCIIOJIb30BAaTh a€KBATHBIE SI3bIKOBBIE CPEICTBA, B TOM YHUCIE U
CUMBOJIbHBIE (XUMHYECKUE 3HAKH, (DOPMYJIBI U YPABHEHHSI).

Ilpeomemnvinu pezyivmamamu N3y4eHuss XUMAU Ha 0a30BOM YPOBHE Ha CTYINEHH CPETHETO
o01mero oOpa3oBaHUs ABIISIOTCS CIAENYIOINE PE3YIbTATHI.

BoinyckHUK Ha 6230BOM YpPOBHE HAYYHTCH:

—  packpbIBaTh Ha MPUMEPAX POJIb XUMHHU B (POPMHUPOBAHUH COBPEMEHHOH HAy4YHOH KapTHHBI MUPA
U B IPAKTHYECKON AEATEIBHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATb Ha TPUMeEpax B3aUMOCBA3b MEXIY XHMMHEH W JIPYyrMMU €CTECTBEHHBIMU
HayKaMu,

—  packpbIBaTh Ha IpUMepax MOJIOKEHHs TEOPUH XUMHUYecKkoro crpoenusi A.M. Bytneposa,;

— mnoHuMath (pm3mueckuit cmbicn [lepuonnyeckoro 3akona I U. MeHneneeBa m Ha €ro OCHOBE
OOBSICHATh 3aBHCUMOCTb CBOHCTB XHMHUYECKHX OJJIEMEHTOB M OOpa30BaHHBIX HMH BELIECTB OT
3JIEKTPOHHOTO CTPOSHHS aTOMOB;

—  OOBSCHSATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIMUX MpencTaBIeHui 00 UX CoCcTaBe
U CTPOEHUH;

— TPUMEHSTb TpaBHJIa CHUCTEMATHUYECKOW MEXIyHAPOJHOW HOMEHKJIATypbl Kak CpencTBa
pa3NIUYeHus] U HASHTU(UKALIUHN BEIIECTB MO UX COCTABY U CTPOCHUIO;

—  COCTaBIISITb MOJIEKYJSIPHBIE U CTPYKTYpPHbIE (POPMYJIBI OPraHUYECKHX BELIECTB KaK HOCHTEJIEH
UHpOpPMALIMK O CTPOCHUU BEIIECTBA, €r0 CBOHCTBAX W MPHUHAMJIEKHOCTH K OINPENEICHHOMY KJaccy
COEeMMHEHHI;

—  XapaKkTepU30BaThb OPraHMYECKHE BELIECTBA IO COCTaBY, CTPOSHHIO M CBOWCTBAM, YCTaHABIMBATD
NPUIHHHO-CJIEICTBEHHBIE CBSA3HM MEXKAY NaHHBIMU XaPaKTEPUCTUKAMU BEIECTBA;

—  TPUBOIUTH MPUMEPHl XUMUYECKUX PEAKIINN, PACKPBIBAIOIINX XaPAKTEPHbIE CBOWCTBA THITUYHBIX
NPEACTAaBUTENEH KIIACCOB OPraHUYECKHX BEIIECTB C LIEBI0 UX MACHTU(UKALUU U 0OBsICHEHUST 00J1acTH
NPUMEHEHNS,

—  TPOTHO3MPOBATH BO3MOJKHOCTBH MPOTEKAHHWS XUMHUYECKHUX PEAKIUil Ha OCHOBE 3HAHWUH O THUIIAX
XUMHYECKON CBSI3U B MOJIEKYJIaX PEareHTOB U MX PEAKLMOHHON CIIOCOOHOCTH,

—  WCIONB30BaThb 3HAHUS O COCTaBe, CTPOSHHMM M XHMHUYECKUX CBOWMCTBaX BEINECTB MJIs
0e30MacHOro MPUMEHEHHS! B MPAKTHYECKOH AESATENbHOCTHY,

— TPUBOOUTH TPUMEPHl MPAKTUUECKOTO HCIIONB30BAHMS NPOAYKTOB mepepadoTkn HehTH u
NPUPOAHOTO Ta3a, BBICOKOMOJEKYJSIPHBIX COEAWHEHHH (MOJUITUIICHA, CHHTETHYECKOro Kaydyka,
alleTaTHOTO BOJIOKHA);

—  TPOBOAMTH OMBITHI MO PACTIO3HABAHUIO OPTAHUYECKUX BEIIECTB: MINLEPUHA, YKCYCHOW KHCIIOTHI,
HETpeNebHbIX JKHPOB, TJIOKO3bl, Kpaxmaja, OEIKOB — B COCTaBe IMHIIEBBIX NPOAYKTOB U
KOCMETHYECKUX CPEICTB,

— BJIAAeTh MpaBWJIaMH M TpHeMaMH Oe30macHOi paboTel C XWMHYECKUMH BEINECTBAMU U
71a00paTOpHBIM 000PYIOBAHHUEM,

—  YCTaHaBIMBATb 3aBHCUMOCTb CKOPOCTH XHMHYECKOH pEaKIHM U CMEINEHUs XUMHYECKOTrO
pPaBHOBECHSI OT PAa3IUYHBIX (PAKTOPOB C LEJIBIO OMpPEIENEHUs] ONTHMAJIbHBIX YCIOBHH MPOTEKAHUS
XUMHYECKHUX MPOLECCOB;

—  TPUBOIUTH MPHMEPHI THAPOIN3A COJNEH B IOBCEIHEBHOM JKI3HH YEJIOBEKA,

— TPUBOOUTH  NPUMEPbI  OKUCIUTENbHO-BOCCTAHOBUTENPHBIX  pEaKIUid B IPUPOZE,
MPOM3BOJCTBEHHBIX MPOLECCAX U JKU3HENEATEIbHOCTH OPTaHU3MOB;

— TPUBOIUTH NPUMEPBl XMUMUYECKHX PEAKUUH, PACKPBhIBAOIIUX OOIINEe XUMHYECKHE CBOICTBA
MPOCTBHIX BEIIECTB — METAJIOB U HEMETAJLJIOB;



— TPOBOAHUTH pacyeTbl Ha HAXOXKIEHHE MOJEKYJSIPHOH (POpMyINbl yrieBogopoaa Mo MPOAYKTaM
CTOpPaHHsI U IO €r0 OTHOCUTENIbHON TUIOTHOCTH M MACCOBBIM JOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTAB,;

— BJIAAETh TMpaBUJaMU O€30MacHOro OOpalleHuss ¢ €OKUMH, TOPIOYMMHU U TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMHU OBITOBOH XMMHUY,

— OCYUIECTBISITH IOHCK XHUMHYECKOH WHGpOpMALMM MO HA3BaHUSM, HWACHTU(PUKATOPAM,
CTPYKTYPHBIM (hOpMYJIaM BEILIECTB;

—  KPWUTHYECKH OLICHMBATh U HMHTEPIPETUPOBATH XUMHYECKYIO WH(POPMALHIO, CONEPKAIIYIOCS B
coo0IIeHNsIX CPEACTB MaccoBOH MH(popManmu, pecypcax MHTepHeTa, HaAyYHO-TOMYJISPHBIX CTATBSIX C
TOYKHU 3PEHHS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSAX BBIIBJICHHUS OIMIMOOYHBIX CYXXKIEHHH U
¢dbopmupoBaHUsT COOCTBEHHON MO3HUIINY;

—  TPEACTABJIATh NYTH pPELIEHHs TIJIOOANbHBIX MpoOJieM, CTOSAMMX Mepel YeJIOBEYECTBOM:
SKOJIOTUYECKHX, SHEPTETUIECKHX, CHIPBEBBIX, U POJIb XUMHUH B PEIIEHUH 3THX MPOOIeM.

BoinyckHuK Ha 6230BOM YPOBHE NOJIYYHT BO3MOKHOCTh HAYUUTHCS:

—  WIIIOCMPUPOBAMs HA NPUMEPAX CIMAHOGIEHUE U I60TI0OYUI0 OPLAHUYECKOI XUMUU KAK HAYKU HA
DPA3IUYHBIX UCMOPUYECKUX IMANAX €€ PA3EUMUA,

—  UCNONBL306aMb  MEMOObl  HAYYHORO HNOZHAHUA HNpU  6bINOJHEHUU HPOEKMOE U  Yu4eOHO-
UCCRE006AMENILEKUX 3a0ay NO U3YUEHUIO CEOUCME, CROCOD08 NOYYEHUS U PACRO3HABAHUS OP2AHUYECKUX
seujecms;

—  00BACHAM® NPUpPOOy U CHOCcoObl OOPAZOGAHUS XUMUYECKOI C8A3U: KOBANIEHMHOU (NOAAPHOIl,
HEeNOJIAPHOIL), UOHHOI, MEMALIUYECKOU, 6000OPOOHOI — C Yelbl0 ONPeOeNeHUs XUMUYECKOH aKmuUGHOCmU
seujecms;

—  YCMAHAGTIUEAMb  2EHEMUYECKYIO CB8513b  MedCOy KIACCAMU  OP2AHUYECKUX 6ewjecms  Ois
obocnosanus. NPUHYUNUATLHON 6O3MOICHOCHIU  NONYYEHUs. OP2AHUYECKUX COeOUHeNUll 3A0aHH020
cocmasa u cmpoensi;

—  YCMAaHAGIUEAMb 63AUMOCEA3U MedcOy hakmamu u meopueti, NpuyUHoOl u creocmeuem npu
ananuze NpoOIeMHbIX cumyayuii u 00OCHOBAHUU NPUHUMAEMBIX PEULeHUll HA OCHOBE XUMUYECKUX
3HAHU.

II. Conepxkanue yueOGHOro nmpeamera
ba3oselii ypoBeHb

10 kaace.

OCHOBBI OPraHu4YecKO XUMHH

Teopusi cTpoeHnst opraHnyeckux coeguHeHuii (3 yaca)

IlosiBnenue u pasBUTHE OPraHUYECKON XUMHUH Kak Hayku. lIpenmer opranndeckon xumun. Mecto
U 3HaU€HUE OPraHUYEeCKO XMMUU B CCTEME €CTECTBEHHBIX HayK. XMMHUECKOEe CTPOEHHUE KaK MOPsIOK
COEJUHEHUs] aTOMOB B MOJIEKYJy COIJIACHO WX BajJeHTHOCTH. (CHOBHBIE TMOJIOXKEHUS TEOpUU
XUMHUYECKOTO CTPOCHHsI oOpraHuueckux coenuHeHuin A M. Bytnepoa. VYriepoaHblii ckener
OpraHUYeCKOW MONEeKyJbl. KpaTHOCTP XUMHUYECKOH CBs3UM. 3aBUCUMOCTb CBONCTB BEIIECTB OT
XUMHUYECKOTO0 CTPOCHHsI MoJekyd. M3omepuss m uzomepnl. lloHsATHE O (PYHKIMOHANBHOW rpyrmie.
[IpuHIMOE  KIacCHPUKAMKM  OpraHUYecKHux coequHeHwd. CucTtemMarhdeckas MEXAYHApOIHAs
HOMEHKJIATypa U TMPUHIMIIBI OOPa30BaHUsl HA3BaHUI OPraHUYECKHX COETUHEHHMH. THUIbl XUMHUYECKUX
peaKkLuil B OpraHu4eCKON XUMUHU.

Pemenne 3amau no oprannueckoi xumun «PerieHne 3amad Ha BBIBOA (POPMYJIbl OPraHUYECKHX
BELIECTB 10 MACCOBBIM JIOJISIM 3JIEMEHTOBY.

Yraesoaopoas! M MX NPUPOAHBIE HCTOYHUKH (9 YacoB)



Xumuss u sHepreruka. lIpupoanele uCTOUHMKHM yrieBonoponos. IlpupoaHeli M NONyTHBIN
He(TSHOW rasbl, UX COCTaB W ucnojbp3oBaHue.CoctaB HepTu U ee mepepaborka. Hedrempoaykrsl.
OxranoBoe uncio OersuHa. OxpaHa OKpy:KaroLieil cpeasl npu HedrenepepadOTKe U TPAHCTIOPTUPOBKE
HeTErPOAYKTOB. ANBTEPHATUBHBIC HCTOUHUKH SHEPTHHL.

Ankanel. Cmpoenue monexyrer memanda. 1OMONOTWYECKMA P ajJKaHOB. [ OMoOrH.
Homenknatypa. HM3oMepust yrieponHoro ckenera. 3aKOHOMEPHOCTH M3MEHEHHs (PU3MYECKUX CBOWCTB.
XuMHUeCKHe CBOWMCTBa (Ha MpUMepe METaHa WM 3TaHAa). PEaKIMH 3aMeleHHs (TaJoreHHUPOBAHHE),
OETUAPUPOBAHMS KaK CHOCOOBI TMONYYEHHs] BaXKHEHWIINX COEAMHEHHH B OPraHUYECKOM CHHTE3E.
I'openne MeTaHa Kak OAMH U3 OCHOBHBIX MCTOYHUKOB TEILJIa B IIPOMBILUIEHHOCTH U ObITy. Haxoxnenue
B IIPUPOZIE U IPUMEHEHUE ANKAHOB. [/oHsmie 0 YurkjioanKaHax.

Ankensl. Cmpoenue monexynvt smunena. lT'omomorndyeckuil psin ainkeHoB. HomeHkmarypa.
H3omepusi yriaepomaHOro CKeyeTa v MOJIOKEeHHsI KPaTHOH CBS3U B MOJIeKyJie. XMMHYECKHe CBOWCTBA (Ha
npuMepe OJTHIIEHA). PEeaKIuH MPUCOeNUHEHHs1 (TajJlOTeHUPOBAHUE, 2UOPUPOSAHUe, TUAPATALHS,
2UOPORANO2eHUPOBAHIE) KAK CIOCO0 TMONy4eHUs] (PYHKIUOHAIBHBIX IPOHM3BOIHBIX YIJIEBOAOPOOB,
ropenusi. [Tonumepusanus 3TUIeHA KaK OCHOBHOE HATPABJICHUE €ro UCHOib30BaHus. [lonmaTuieH kak
KPYITHOTOHHAKHBII MPOAYKT XUMHUYECKOTO NMPOon3BoAcTBa. [IpuMeHeHne sTieHa.

Ankanvenel n kaydyku. Ilonstme 00 ankamueHax Kak YIJIEBOIOPOAAX C IBYMsSI JIBOMHBIMH
cBsizaMu. [lomumepuszanust ausmHMIa (OyTaameHa-1,3) kak cmnoco0 MONy4YeHHs] CHHTETHYECKOTO
Kay4yKa.

Anxunsl. Cmpoenue monexynst ayemuiena. 1'oMmonormyueckuil psin ajdkuHoB. HomeHknarypa.
H3omepusi yriaepomaHOro CKelieTa U MOJIOKEHUs KPaTHOH CBSI3U B MOJIeKyJie. XUMHUYeCKHe CBOWCTBA (Ha
npuMepe aleTHIIeHa). PEeakUuH NPUCOCAUHEHHUS (TaJOreHUPOBAHUE, luOpUpo6aHue, TUAPATALHS,
2UOpo2ano2eHUposane) Kak crnocod MOJTy4eHUs MOJIUMEPOB U IPYTHX TOJIE3HBIX MPOAYKTOB. I'opeHue
alleTUJIeHa KakK WCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH [UIi CBapKH M PE3KH METaJlIOoB.
IIpumenenue aneTuneHa.

Apenbl. beH3on kak mpencTaBHTENb ApPOMATUYECKUX YIIIEBONOpOnoB. (mpoenue Moaexynvl
Oen3ona. XUMHUYECKUE CBOMCTBA: PEeaKIMU 3aMelleHHs (rajJOreHHMpPOBaHHE) Kak CIoco0 MOMydYeHHUs
XUMHYECKUX CPEICTB 3alIUThl PACTEHUH, NPHUCOSNMHEHUs (TUIPHPOBAHUE) KaK JOKa3aTeNIbCTBO
HeTpenenbHoro xapakrepa 6ensona. Peakmust ropenus. [Ilpumenenue OeHsomna.

Kucnopoacoaep:xkammue oprannyeckne coennnenust (10 yacon)

Crupter.  Knaccudukanmsi, HOMEHKJIATypa, HM30MepHUs CIOUPTOB. METaHON W 3TAHOJN Kak
NPEACTABUTENN MPENEIbHBIX OTHOATOMHBIX CITUPTOB. XMMHYECKHE CBOHCTBA (Ha MpUMepe METaHOIa U
STaHONA): B3AMMOACHCTBUE C HATPHUEM KaK CIOCOO YCTAHOBJIEHUS] HAJTUYNS THAPOKCOTPYIIIIBI, PEaKIUs
C TaJIOT€HOBOJOPOJAMH KaK CIIOCOO MOJYYEHHUs] pacTBOPUTENEH, AerHIpaTalis KaKk CIiocod MoJydeHus
sTHieHa. Peakuusi TropeHHMs: CHOUPTBI Kak TOIUIMBO. IIpuMeHeHHMe MeTaHOna M STaHONA.
dusnonornyeckoe JeHCTBHE METaHOJa U 3TaHOJa Ha OPraHU3M ueJoBeKa. JTUJIEHIJIMKOJb U MIHLIEPUH
KaK MPEICTaBUTENN MPEAETbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peaklusi HA MHOTOATOMHbBIE
CIOHPTBl U €€ NpPUMEHEHHEe U1 PACIIO3HABAHHS TJIMLEPHHA B COCTABE KOCMETHYECKHX CPEICTB.
[IpakTHueckoe NPUMEHEHHE STUICHIJIMKOIIS U TIIULEPHUHA.

@enon. CtpoeHne Mosekynbl (QeHona. B3aumnoe 6nusHue amomos 6 MoaeKyne ¢heHona.
Xumuueckue ceoticmea: e3aumooeticmeue ¢ Hampuem, 2UOpokcuoom nampus, opomom. Ilpumenenue
¢beHona.

Anpnerunpl. MeraHanb (dopManpAerua) W STaHATb (aUETaNbAETHA) KaK MPEACTaBUTENN
NpeaeNbHbIX anbaernaoB. KauecTBeHHbIe peakliii Ha KapOOHWIBbHYIO Ipymiy (peakiust «cepedpsHoro
3epkajay», B3auMonencTaue ¢ ruapokcunom mMeau (1) u ux npumeHeHne aist OOHaAPYKEHHs MPEIe bHbIX
aNbJETUAOB B TPOMBIIUIEHHBIX CTOYHBIX BOAaX. TOKCHYHOCTh anpiaerunos. llpuveHenue
dopmanpaeruia u aneTanbaeruaa.



KapboHoBble KHCIOTBL YKCyCHast KHUCJIOTa KaK MPENCTaBHTEIb MPENEbHBIX OIXHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. XMUMHYECKHE CBOMCTBA (HAa MPUMeEpE YKCYCHOH KHCIIOTBI): PEaKLUU C METAJUIAMH,
OCHOBHBIMHM OKCHJaMH, OCHOBAHMSIMHM U COJIAIMU KaK MOATBEPKIEHHE CXOICTBA C HEOPTraHUYECKUMHU
KUCJIOTaMHU. Peakimst sTepudpukaniy Kak crocod noiydeHus CIoXKHbIX 3GupoB. [IpuMeHeHne yKCyCcHON
kuciotsl. [IpencraBienne o BEICIINX KaPOOHOBBIX KHUCIIOTAX.

Crnoxnble >pupbl U xupbl. CiokHble 3QUPBl KaK MPOAYKTHI B3aUMOAEHCTBUS KapOOHOBBIX
KUCJIOT co crupTamu. [IpuMeHeHue CIOKHBIX 3(QUPOB B MUIIEBOH 1 MapPrOMEpHONH MPOMBIIUICHHOCTH.
JKupsl kak ciokHbIE 3(QUPHI TIHLEPHHA U BBICIINX KapOOHOBBIX KHCIOT. PacTuTeNnbHbIe U )KHMBOTHBIE
JKUPBI, UX cocTaB. PacniozHaBaHNe pacTUTENbHBIX )KUPOB Ha OCHOBAHUH MX HENPENENbHOIO XapakTepa.
[Ipumenenue xupoB. ' uAPOIN3 WM OMBUIEHHE JKUPOB KaK CIIOCO0 MPOMBIILIEHHOTO MOJMYYEeHHUS COJeH
BBICIIMX KapOOHOBBIX KHCJIOT. MBUIA KaKk COJM BBICIINX KapOOHOBBIX KHCJIOT. MOOIIHE CBOMCTBA
MbLJIA.

VYrnesoasl. Knaccudukamnusi yriesonoB. Haxoxnenue yrieBogoB B mpupome. [Jroko3a Kak
anpaerunocnupT. bpokenue rimrokosel. Caxaposa. [ uoponuz caxaposer. Kpaxman U Lerono3a Kak
Ouonornyeckne NOIUMEpbl. XUMHUECKHE CBOMCTBA KpaxMalia U LEJUTIOJI03b! (THAPONIN3, KaueCTBEHHAS
peakimsl ¢ HOIOM Ha Kpaxmall U ee NMpHMEHEeHHe Il OOHAPY)KEHUS KpaxMmalia B IPOAYKTaX MUTAHUS).
IIprumeHeHne 1 OMONOTUYECKask POJIb YTIIEBOIOB.

Pemenne 3amau no opraHnueckoi xumun «PernieHue 3amad Ha BBIBOA (HOPMYJIbl OPraHUYECKHX
BELIECTB I10 MPOIYyKTaM CTOPaHUsD».

A3oTcoaepxalHe OpraHuYecKue coeqnHeHus (6 4acoB)

AmuHokucnoTel u  Oenku. CocraB M HOMEHKJAaTypa. AMHUHOKHCIOTBI Kak aM(OTepHbIe
opraHudeckue coenuHenus. IlentuaHast cBsi3b. buonorndeckoe 3HaueHue o-aMHHOKHCIOT. OOnacTtu
NPUMEHEHUs] aMIHOKHUCIIOT. benku kak npuponHele duononumepsl. CocTas U CTpoeHHe OENKOB.

XuMHUUECKHe CBOWCTBA OENKOB: rumaponus, neHarypanus. OOHapykeHHe OeNKOB NMPU MOMOIIU
Ka4eCTBEHHBIX (UBETHBIX) peakuuil. IlpeBpamenus OenxoB nwiu B opraHm3Mme. buonorndeckme
byHKIMU OEIKOB.

IIpaxTrueckas padora Nel. MnenTudukanms opraHMuecKuX COSTUHEHNH.

Xumus u ku3Hb (7 4acoB)

Hayunele meromer mno3HaHuss B XuMmud. Hctounmkm xumudeckoil wuHpopmarmu. I[lomck
uHpOpPMALIMK 1O HAa3BaHMUAM, WACHTU(PUKATOPAM, CTPYKTYpHbIM ¢opMmyiaM. MopenupoBaHue
XUMHUYECKHUX MPOLIECCOB U SABJIECHUHN, XUMUYECKUT AHANU3 U CUHME3 KaK METOJbl HAYYHOTO MO3HAHUS.

HarypaneHblii ¥ CHUHTETUYECKMI Kaydyku. Bynkanmsauus kaydyka. Pesuna. llpumenenue
KayuyKa U pe3UHBbL.

ITonsiTre 00 NCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

Xumust 1 310poBbe. JlekapcTBa, (epPMEHTBI, BUTAMUHBI, TOPMOHBI. [IpoGneMel, CBsI3aHHBIE C
NPUMEHEHUEM JIEKAPCTBEHHBIX MPernapaToB. BpenHbie MpUBBUKY U (HAKTOPBI, Pa3pyLIAOINE 300POBbE
(xypenue, ynorpeOieHne aaKorosi, HapkoMaHusi). PannonansHoe nutanue. [luugegvie 000a6KuU.

Ocnogvr nuwyesoil xumuu.

XuMusi B TIOBCENHEBHOW ‘KM3HU. Moromme u vuctsimue cpeacrsa. Cpedcmea 60pwvOsl ¢
ObIMOBLIMU HACEKOMBIMU. Penenenmsl, uncekmuyuos. CpencTBa JINIHON TUTHEHBl 1 KOCMETHUKH.

IIpaBuna Oe3omacHOW pabOTHI C €OKUMH, TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH
OBITOBON XUMHH.

IIpaxTrueckas padora Ne2. PacriozHaBaHMe TIIACTMACC W BOJIOKOH.



11 kaace

TeopeTnueckue 0CHOBbI XMMHUU

Ctpoenune Bemectsa (11 yacos)

CoBpeMeHHass MOZeNb CTPOEHHs] aToMa. JJEeKTpOHHas KoHpurypauus aroma. (Ochoenoe u
8030yHcOenHbIe cOCmosiHus amomos. Knaccupukanus XUMHYECKUX JJIEMEHTOB (S-, p-, d-3J1eMeHTH).
OCoOEHHOCTH CTPOEHHSI SHEPreTUYEeCKHX ypoBHeHW aTtomoB d-snemeHToB. Ilepmommdeckast cucrema
xumudeckux syeMeHToB .M. Menneneesa. ®@usuueckuit cmbica llepuoamueckoro 3axona JI.M.
Menneneesa. IIpuynHbl U 3aKOHOMEPHOCTH W3MEHEHHMsI CBONCTB 3JIEMEHTOB U UX COCAUHEHHH IO
nepuoAaM M rpymnmnaM. DJIEeKTPOHHas MPUPOAAa XUMHUUYECKOH CBsI3U. DJIEKTPOOTpULATENbHOCTh. Buabl
XUMHYECKOW CBsA3M (KOBQJICHTHAs, WOHHAs, METAJUIMYEeCKas, BOAOPOAHAs) U MEXaHU3MBbI €€
oOpaszoBanusi. Kpucmannuueckue u amopgusie eewecmea. Tunvt Kpucmaiiuyeckux peuiemox
(amoMHAs, MONEKYISAPHASA, UOHHAS, MEMAIIUYecKdsl). 3asUcumocms (Qu3uueckux ceoicms eeujecmesd
om muna Kpucmannuyeckoi peutemxu. IIprauHb MHOrO0Opa3Hsl BEIIECTB.

Pemenne 3amay «PacueTsl MacCOBO 10IH (MACChl) XUMHUUECKOTO COSTUHEHUST B CMECH)

IIpaxTrueckas padora Nel. I[TonyueHne u pacrio3HaBaHUE ra3oB

Xumuueckue peakuuu (21 1ac)

I'omorennbie u rereporeHHble peakuuu. CKOpOCTb peakLUd, €€ 3aBUCUMOCTb OT Pa3IMYHBIX
(bakTOpPOB: MPUPOABI PEArHPYIOIUX BEINECTB, KOHIEHTPALUH PEarupyroIuX BEIIEeCTB, TEMIEPaTypBhl,
IJIOIAAN PEaKLMOHHON IMOBEPXHOCTH, HAIW4us KaTanusatopa. Ponp katanusaTopoB B HNpUPOAE U
MPOMBIIIJIEHHOM Tpom3BoacTBe. OOpaTuMoCTh peakumil. XMMHYECKOE PaBHOBECHE U €r0 CMELICHHE
noJ EeHCTBHEM pPa3UYHBIX (PAKTOPOB (KOHIEHTPALIUS PEAareHTOB WIJIM MPOIYKTOB PEAKIIMH, [aBJICHHUE,
TEeMIeparypa) Ijsi CO3AaHUs ONTUMAJIBHBIX YCJIOBUH MPOTEKAHUSI XUMHUYECKUX MPOLIECCOB. /[ucnepcisie
cucmemsl. Tonsmue o ronnouoax (3onu, eenu). Hcmunusie pacmeoper. Peakuun B pacTBOpax
3JIEKTPOJUTOB pH pacTBOpa Kak IOKaszaTelb KUCJIOTHOCTU cpefbl. lunponus coneill. 3HadeHHe
THApONIN3a B OMONOrMYecKnx OOMEHHBbIX mporeccax. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH B
IpUpoOZe, MPOU3BOACTBEHHBIX MpOLlECCaX U JKU3HENEATEIbHOCTH OpraHu3mMoB. OKHUCIHUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB IVIABHBIX M MOOOYHBIX MOATPYII (MEIb,
JKEJIe30) U HEMETAJUIOB. BOAOPOAA, KHCIOPOAA, raJIoTeHOB, Cepbl, a30Ta, ¢ochopa, yriepona, KpeMHUS.
Koppo3ust mMertanoB: BUABI KOPPO3UH, CHOCOOBI 3AIIUTBI METAJUIOB OT KOPPO3HH. eKmponu3
pacmeopos u pacniaeos. llpumenenue 21eKmpoau3a 6 NPOMbIULIEHHOCH.

Xumus U 300poBbe. MUHEpaabHbIe BOIBL.

Pemenne 3amau «Pacuerst Macchl (0ObeMa, KOJMUECTBA BELIECTBA) MPOAYKTA PEAKIINHU, €CITH OTHO
13 BEIIECTB JaHO B BUJI€ PACTBOPA C ONPEAEIEHHON MaCCOBOU 10JI€N paCTBOPEHHOIO BELIECTBAY.

IIpakTrueckass pabora Ne2. Pemenne SKCIEPUMEHTANbHBIX 3a7ad Ha HACHTH(OUKALIUIO
HEOPraHUYEeCKUX U OPraHUYeCKUX COeAUHEHUH

Xumus u Ku3Hb (3 yaca)

XuMUsI U CEeNbCKOE XO035HCTBO. MUHepanbHble U OpraHudeckne ynoopenusi. Cpencrsa 3amuThbl
pacTeHuil.

Xumusi B crpoutensctse. Llement. beton Ilon0op onTUMambHBIX CTPOUTENBHBIX MATEPUAIOB B
MPAKTUYECKON AeATEIbHOCTH YEJIOBEKA.

XuMus ¥ 3xonorus. XUMHYECKOe 3arpsi3sHeHNe OKpy karollel cpeabl U ero nocienctsus. OxpaHa
rugpocdepsl, TouBbIl, aTMochepsl, GIOps! U PayHbI OT XUMHUUECKOTO 3arps3HEHUS.



III. TemaTuuyeckoe NJIAHUPOBAHME ¢ YKA3aAHHEM YaCO0B, 0TBOAMMBbIX HA 0CBOCHHE KAKIA0H TeMbI

10kaacce

Ne i/t

Paznen KonuuecTBo yacos

1

Teopusi CTpOeHUsI OPraHUYECKUX COETUHEHUI

3

VrneBoz{opoan " UX NNPUPOAHBIE NCTOYHUKHU

9

Kucnopoacoaepxaiiye opraHuuecKue COeJUHEHUs

10

AzoTconeprkaliue OpraHu4eckue CoeIMHEeHUsI

6

DN WD

XUMHS U KU3Hb

7

HUroro: 35

Tema ypoxa

KoaunuyecTs
0 4acoB

Hayunble wMetoabl mO3HaHUST B XUMHUU. HCTOUHMKM XUMUYECKOM
uHpopmaumu. Ilonck wHbOpMaMM TO HA3BAHMUSM, HACHTH(PHKATOPaM,
CTPYKTYpHBbIM (popmysnaM. MopenupoBaHUe XUMHYECKUX MPOLECCOB U
SIBJICHUH, KAK METOIbI HAYYHOT'O IMO3HAHUSI.

1

Teopusi cTpoeHUs1 OPraHHYECKHX CO¢IUHEHHH — 3 4acoB

IlosiBnenne u pa3BuUTHE OpPraHUYECKOM XUMHUM Kak Hayku. Ilpegmer
OpraHu4ecKON XUMHUHU. MeCTO U 3HaUY€HHE OPraHUYeCKOU XMMHUU B CHUCTEME
€CTECTBEHHBIX HayK. XUMHYECKOE CTPOCHHE KaK MOPSAOK COEOUHEHUs
aTOMOB B MOJIEKYJIy COINIACHO MX BaJIeHTHOCTU. (OCHOBHBIE MOJIOKEHUS
TEOpUHU XUMHYECKOTO CTPOEHHUs OpraHU4YeCKHUX COeIMHEHUI
AM. bytnepoBa.  YrnepoAaHblii  CKEJIET  OPraHUYECKOM  MOJIEKYJIBI.
KpatHOoCcTh XMMMUYECKOH CBSI3U. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
XUMHYECKOro CTpoeHUs MoJieKyJl. MisoMepust u n3oMepel.

[Tonsitue o  ¢yHkumoHanmpHOH rpynme. IlpuHIMIBI — Ki1accuUKamMu
OpraHU4eCKUX COEIMHEHU. Cucremaruueckast MEXOyHapOAHas
HOMEHKJIaTypa ¥ MNPUHLUUIBEI 00pa3oBaHMs HA3BAHUH OpPraHUYECKHX
coenMHeHUN. TUNbl XMUMHUYECKUX pPeaKLUi B OPraHUYeCKON XUMUH.

Pemenue 3amau no opraHudeckod xumuu «PenieHue 3amad Ha BBIBOA
(hOpPMYJIbI OPraHUYECKUX BEIIECTB MO MACCOBBIM JIOJISIM SJIEMEHTOBY.

YrieBoaopoabl U HX MPUPOAHBIE HCTOYHHKHU- 9 yacoB

Xumus u 3HepreTuka. IIpupoaHble HCTOUHHUKH YIaeBoAoponoB. IIpuponHslil
U TONYTHBIN HEQTAHON ra3bl, UX COCTAB M HCIOJb30BAHNE

Anxanabl. Cmpoenue monekynvt memanda. 1'OMONOTHUYECKUN P aJKaHOB.
I'omonoru. Howmenknarypa. Hzomepus YIJIEPOIHOTO CKeneTa.
3aKOHOMEPHOCTH M3MEHEHHs (PH3MUYECKUX CBOMCTB. XMMUYECKHE CBOICTBA
(Ha mpuMepe MeTaHa W 3TaHA). PEAKLUH 3aMelIeHUs (rajJoreHHpPOBaHUE),
OETUAPUPOBAHUS KAaK CIOCOOBI TOJYYEHHS BAKHEHIINX COENUHEHHWH B
OpraHu4eckoM cuHTe3e. l'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHHKOB TEIJIa B MPOMBIILIEHHOCTH U ObITy. Haxoxxnenue B mpupone u
IIPUMEHEHNE aJIKaHOB

Ankensl. Cmpoenue monekynvt smunend. | OMONOTUUECKUN PSR aKEHOB.
Howmenknarypa. M3oMepus yriaepoaHOro CKejeTa W MOJIOKEHHUS KPaTHOM
CBsI3U B MOJIeKyJie. XUMHUYECKUE CBOWCTBA (Ha MpUMeEpe 3THIIEHA). PeaKLuU
MPUCOEIMHEHUS (ramoreHupoBaHuUe, eudpuposanue, ruapaTanms,
euopoanozenuposanue) Kak cnocod monydeHHs —(PYHKIMOHAJIBHBIX
NPOM3BOIHBIX YTJIEBOAOPOAOB, ropeHus. llomuMmepusanusi >THiIEHA Kak
OCHOBHOE€  HAINpaBJICHWE €ro  HCIoib3oBaHusA. llommaTuieH  kak
KPYITHOTOHHAXKHBI TMPOAYKT XHUMHYECKOro mnpousBoacTsa. llpumenenne
STHJICHA.




Ankaavienbl U Kaydyku. [ToHsiTHe 00 anmkagueHax Kak YIJIEBOAOPOIAX C
OBYMsI TBOWHBIMH CBsi3siMu. [lonmmmepusanusi musunwia (OyragueHa-1,3)
KaK Croco0 MOJIy4eHHs] CHHTETUYECKOTO Kay4yKa.

Ankunel. Cmpoenue monexynst ayemuiend. I OMOTOTHUECKUI PST aJIKHHOB.
Homenknarypa. M3omMepus yriaepoaHOro CKejeTa U MOJIOKEHHS] KpPaTHOM
CBSI3M B MOJIeKyJie. XMMHUYECKHe CBOWCTBA (HAa TMpUMepe aleTHIIeHA):
peakiuy MPUCOeTUHEHUs (TaJIOTeHUPOBAHUE, SUOPUPOSAHUe, TUApaTALys,
eudpoano2enuposanie) Kak crnocod TOJMy4eHUs NOJMMEPOB M APYTHX
MOJIE3HBIX ~ NPOAYKTOB.  [OpeHme  amermyieHa  Kak ~ MCTOYHHUK
BBICOKOTEMIIEPATyPHOT'O TUIAMEeHH! st CBapKH u pe3ku
metasuioB I IprMeHeHne aneTuieHa.

10

Apenbl. beH3on kak mpeAcTaBUTENb ApPOMATHYECKHX YTJIEBOAOPOIOB.
Cmpoenue monexyivr 6en301a. XUMUYECKHE CBONCTBA: PEAKLIUU 3aMELCHHUS
(rajJoreHHpPOBaHNE) KaK CIIOCOO TMOJMYYSHHsS] XUMUYECKHX CPENCTB 3alUThI
pacTeHMil, TPUCOCAWHEHUS  (TUAPHPOBAHME) KaK  JIOKA3aTEJIbCTBO
HeTIpeNebHOrO Xapaktepa OeH3ona. Peaknust ropenus. Ilpumenenue
OeHzomna.

11

Xumus u sHepreruka. CocraB HeTu u ee nepepaborka. Hedrenpoaykrsr
OxranoBoe wumcno OensmHa. OxpaHa OKpyXamIed cpenbl TNpU
HedTenepepaboTKe U TPAHCTIOPTUPOBKE HEPTENMPOAYKTOB. AJIbTePHATHBHBIC
HNCTOYHHUKH DHEPIrUU

12

O6obmenne u cucremaruzauusi 3HaHWA 1Mo Temam: «Teopus cTpoeHus
OpPraHUYEeCKUX COETUHEHUID, «YraeBomopoabl MW UX MPHUPOAHBIE
UCTOYHUKUY

13

KontponpHast pabora Nel mo temam: «Teopusi CTpOeHHs OpraHHYECKHX
COeTMHEHUI» U «Y IIeBOAOPOABI U UX NPUPOIHBIE HCTOUHHKNY

Kucaopoacoaepxkamue oprannyeckue coennHenusi — 10 yacos

14

Cruprer. Knnaccngukanusi, HOMEHKIATYpa, H30MepHUsl CIIUPTOB. MeTaHoN U
STAHOJ KaK TPEeACTaBUTENN INpPEebHbIX OAHOATOMHBIX  CIIMPTOB.
XuMHUecKue CBOMCTBA (Ha MpUMepe METaHOIA U 3TAHOJIA). B3aUMOJIEHCTBHE
C HaTPHEM Kak CIoco0 YCTAHOBIIEHHS HAJTMYUS THAPOKCOTPYIIITBI, PEAKLIUS C
rajlor€éHOBOJIOPOAAMH  KaK  CIoco0  MOJIy4eHUs  PacTBOPHUTENEH,
AeruApaTalnys Kak crnoco0 MOJy4eHus 3TUiIeHa. Peakiys ropeHus: CrupThl
kak Tomauso. IlpuMeHeHue wmeraHona U 3TaHoNa. DPU3HOIOrHYECKOE
AEWCTBUE METAHONA U 5TAHOJIA HA OPTraHHU3M YeJIOBEeKa

15

DTUJIGHIJIMKOAb W TJIHMLEPUH  KAaK  MOPEACTABUTENH  MPEAENbHBIX
MHOIOaTOMHBIX CcnupToB. KauecTBeHHass peakiuss Ha MHOIOATOMHBIE
CIIUPTBI M €€ NPUMEHEHHE /Jisl pPaclo3HaBaHUs [JULEPUHA B COCTAaBe
KOCMeTHYeCKUX cpeacTts. IIpakTuueckoe NpPUMEHEHUE STUJIEHIVIMKOIS U
TIMLEPUHA.

16

@®enon. CrtpoeHue wmonekyibl (eHona.Bzaumnoe 6GuusAHUe AMOMOE 6
monexyie ¢henona. Xumuyvecxue ceolicmeq: 63aumooeiicmsue ¢ Hampuem,
2uopoxcuoom nampus, opomom. Ilpumenenne peHona.

17

Anpnerunel. MeraHanb (popManbIerua) M STaHalb (aleTajbIeruy) Kak
NPEACTABUTENN TIPEACTbHBIX anbAeruaoB. KadecTBeHHbIE peakuu Ha
KapOOHWIBHYIO TPy (peakius «CepeOpssHOTrO 3epKaiay, B3auMOICHCTBHE
¢ ruapokcunom mean (1) n ux npumeHeHue 11t OOHAPYIKEHUS TIPEAEITbHBIX
ANbIETUIOB B TPOMBIIUICHHBIX CTOYHBIX BOJax. TOKCHYHOCTH aJbIETHIOB.
[TpumeHeHne hopMabAETHAA U aleTAIbICTHAA.

18

KapOoHoBbIe KUCIOTBI. YKCYCHAst KUCJIOTA KaK MPEICTABUTENb IPEACTbHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.XMMHUYECKHE CBOWCTBa (Ha mpumepe
YKCYCHOW KHCJIOTBI): pEaKUuH C MeTajulaMH, OCHOBHBIMH OKCHIAMH,
OCHOBAHUSIMHU U COJIIMM KaK MOATBEPKIECHHUE CXOACTBA ¢ HEOPraHUYECKUMU
KUCIOTaMu. Peakiusi srepudukaluy Kak crnocod IMOJyYEHHs! CIOXKHBIX




s¢upos. [IpuMeHeHrne YKCYCHON KUCITOTHI

19

[IpencraBnenne O BBICIIUX KapOOHOBBIX KucCioTax.CioxHble 3QUPB U
xKUpbL. CIOXKHBIE 3PUPbl KaK MPOAYKTbI B3aMMOACHCTBUS KapOOHOBBIX
KUCIOT co crnuptamu.llpiMeHeHne CIOXKHBIX 3(PHUPOB B MHUIIEBOH WU
nap$OMEpHOI MPOMBIIUIEHHOCTH.

20

JKupel kak ciaoxkHBbIe 3(UPHI MIHIEPUHA W BBICIINX KapOOHOBBIX KHCIIOT.
PactutenbHple W KMBOTHBIE OKMpBL, HX COCTaB. Pacno3HaBaHue
PACTUTENIBHBIX JKUPOB HA OCHOBAHUM HX HENPEOEIbHOrO XapakTepa.
[Ipumenenne >xupoB. [ HWOPONM3 WM OMBUICHHE J>KUPOB Kak CIocod
MPOMBIIIJICHHOTO TOJIYYEeHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MbLId
KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT. MOFOIIHME CBOMCTBA MbLIA.

21

Vrnesonel. Knaccugpukanus yrmesomos. Haxoxnenue yriesomos B
npupope. IIpumenenne u Ouosorudeckast posib yrieBofgoB. I'nroko3a kak
anpaerunocnupT. bpoxenne rmroko3el. Caxaposa. [ uoponus caxapossi.

22

Kpaxman u wnemmono3a kak OHOJOTMYECKHE IIONUMEPBl. XUMHUYECKHE
CBOICTBAa KpaxMaja W LEJUIIOJO03bl (TMAPOJN3, KAa4eCTBEHHAs PEeaKLUs C
HOIOM Ha Kpaxmaj M €€ NPUMEHEHHe Ui OOHapyKeHHUs Kpaxmajia B
NPOAYKTAX MHUTAHUs]).

23

Pemenue 3amau no opraHudeckod xumuu «PenieHue 3amad Ha BBIBOA
(hbOpMYJIbI OPraHUIECKIX BEIIECTB IO MPOAYKTAM CTOPAHWSD.

A3oTconepaniue OpraHnvyecKue coequHenns — 6 yaca

24

AmuHOKHCTOTBI. COCTaB ¥ HOMEHKJIATypa. AMHHOKHCIOTBI  Kak
ampoTepHsIe OpraHuyeckue COEIMHEHUS. ITentunnas CBSI3b.
buonornveckoe 3HadeHHe  O-aMHHOKUCIOT. QOOnacTd  NMpUMEHEHHS
AMHHOKHCJIOT.

25

benku xax mnpupomssie Ouomomumeprl. CoctaB W CTpoeHHE OEJKOB.
XuMy4eckue CBOWCTBAa O€NKOB: ruapoims, AeHarypauusi. OOHapyskeHHe
OenKOB MPHU MOMOIIM Ka4deCTBEHHBIX (LBETHBIX) peakuuil. [IpeBparueHus
OenkoB nuim B opranu3Me. buonorndeckne pyHkumy OEIKOB.

26

T'enemuueckas ces3v M@chay Kldaccdmu opeanude€cKux coeounenui

27

IIpaktrueckast pabora Nel mo Teme «MneHTHduKanus OpraHMYECKUX
COCIMHEHU .

28

OOGobuieHne u cucreMaTn3alys 3HaHui 1o TemaM «Kucnoponconepskamire
OpraHuYecKue COETMHEHHUSDY, «AszoTcoaepKarimue OpraHuYecKue
COETMHEHHUS»

29

KontpompHast pabora Ne 2 mo Ttemam: «Kucinopoacoapep:kaiiue
OpraHUYecKue COEIMHEHU, «A3zoTcopepiKalue OpraHuyeckue
COETUHEHUSD»

XuMHA U KH3HDb - 64acoB

30

HartypanbHelii 1 CHHTETHYECKHMH Kaydyku. Bynkanusanusa kayuyka. PesuHa.
IIpuMmeHeHne kayuyKka U pe3UHBL

31

IToHsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX HA MTPUMEPE alleTaTHOTO BOJIOKHA.

32

IIpakrrueckas padbora No2. Pacro3HaBaHue miacTMace U BOJIOKOH.

33

ITpomeskyTounas arrectanms. MiToroBasi KOHTpOJbHAs paboTa

34

Xumusi u 3a0poBbe. JlekapcTBa, (EepMEHTHI, BUTAMUHBI, TOPMOHBI
[Ipobnemsl, CBsi3aHHBIE C TPUMEHEHHWEM JIEKAPCTBEHHBIX IMPETapaToB.
Bpenneie npuBblMKH U (PAKTOPBL, pa3pylIArOIUe 3A0pPOBbe (KypeHHE,
ynotpebieHre aaKoros, HapkoMmanusi). PanmonanbHoe nutanue. [lutyeguie
oobasxu. OCHOGbI NUWEBON XUMUU.

— | | — | —

35

XuMuss B TIOBCEAHEBHOM JKU3HM. MOIOIIHE W YUCTALIME CPEACTBA.
Cpeocmea  O60pvbbvl ¢ ObIMOGLIMU ~ HACEKOMbBIMU:  PenejlieHmsl,
uncekmuyuovr. Cpencrsa JNWYHOW TUTMEHb W KocMmeTuku. [lpasmna
OezomacHOl padoTHI ¢ €NKMMH, TOPIOYMMHM M TOKCHYHBIMH BELIECTBAMH,
cpeacTBamMu OBITOBOH XUMUU.




11 kaacc

Ne n/mt Paznen Konuuectso

4acoB
1 CrtpoeHuesenecTna 11
XHUMHUYECKUE peaKLun 21
3 XUMUSA U )KU3Hb 3

Hroro 35

Ne Tema ypoxka KoauuyectBo

YpoKa 4acoB
Crtpoenune Bemecrsa — 11 yacos

1 CoBpeMeHHass MOIeNb CTPOSHHS aTOMa. OJEKTPOHHAsl KOHQUTyparus 1
atroma. Ocnoénoe u 6030yscoennvie cocmosinus amomos. Knaccuduxanums
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-31emeHThl).OCOOEHHOCTH CTPOSHHS
SHEPreTHYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

2 Ilepuoanueckass cucrema xumudeckux ossemeHtoB JIM. Menneneesa. 1
®usuyeckuii cmpicn [lepunonnueckoro 3akona .M. Menneneesa. [Ipuunnsl
U 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB 3JIEMEHTOB U UX COEJUHEHHIl MO
NepuosiaM U Ipymnmam.

3 DJIEKTPOHHAA NPUPONA XUMHYECKOW CBS3U. OJIEKTPOOTPULIATEIIbHOCTD. 1
Buner xumMugeckol cBsi3u (KOBaJIGHTHAsI) 1 MEXaHHU3MBI €€ 00Pa30BaHMsL.

4 Byl xumMudeckol cBsi3u (MOHHAs) 1 MEXAHU3MBI €¢ 00pa3oBaHUs 1

5 Buer xumMudeckol CBsi3u (METaJUINYeCKast) 1 MEXaHU3MbI €€ 00pa30BaHMs 1

6 Buel xuMudeckol cBsi3u (BOIOPONIHAS) U MEXAHHU3MBI €€ 00pa3oBaHuUs 1

7 Kpucmannuveckue u amopgusie eewgecmea. Tunet Kpucmaniuyeckux 1
pewiemox  (amomuasn, — MOJNEKYIAPHAs, — UOHHASA, — MEeMANIUYeCcKdas).
3asucumocms huznueckux c6olCMs gewecmea om muna KpUCmaiiuyecko
peuwiemru. IlprnanHbl MHOroOOpa3usi BEIIECTB.

8 Pemenne 3amau «Pacuersi wmaccoBod momu  (MacChl) XUMHYECKOTO 1
COEJIMHEHUs B CMECH»

9 [Tpakrrueckast padora Nelno Teme «IlonyueHne U pacrioO3HaBaHUE ra30B»

10 O6o001IeHne 1 cucTeMaTH3aLMsl 3HaHUH 110 TeMe « CTpOSHHE BEIeCTBA»

11 KonTponpHast pabora Nel mo reme «CTpoeHne BelecTBay

XuMuyecKHne peakuuu - 21 gac

12 | Jlucnepcusie cucmemsi. Ilonamue o xonnoudax (3onu, 2eau). Hcemunnvie 1
pacmeopsl. XuMusl U 310p0Bbe. MUHEpaibHbIE BOABL.

13 Peakiiuu B pacTBOpax 3J€KTPOJIUTOB

14 Pemenue 3amau «Pacuersr maccel (0ObeMa, KOJIMYECTBA BEMIECTBA)

NPOAYKTa peakLHH, €CIM OJHO W3 BELIeCTB JaHO B BHUAE pacTBopa C
ONPEAETICHHON MaCcCOBOM TOJIEH PACTBOPEHHOIO BEIECTBAY.

15 | pH pactBopa Kak TMOKaszaTelb KHUCIOTHOCTH cpenbl. I'maponus coneil. 1
3HayeHne TuAposn3a B OMOJOrnuecKux 0OMEHHBIX MPOIeccax.

16 [Ipaktrueckast pabora Ne2 mo teme «PerreHne >KCepUMEHTAIBHBIX 3a1a4 1
HA UACHTU(HUKALINIO HEOPIraHUYECKUX M OPTraHUYECKUX COSNMHEHHITY.

17 I'oMoreHHble U rereporeHHble peakiiuu. CKOpOCTh peakLUu.

18 CkopocTb peakuuy, €€ 3aBUCHMOCTh OT Pa3jMYHBIX (AaKTOPOB: MPUPOABI
pearupyrolmMx  BELIeCTB, KOHLIEHTPAaLUHd  pearupyroliux  BeIlecTs,
TEMIIEpaTypbl,  IUIOUIAJU  PEAKUMOHHONH  IOBEPXHOCTH,  HaJU4Ms
KaTajgu3aTopa.

19 Posib kaTtanu3aTopoB B MPUPOAE U NPOMBIIIJIEHHOM IPOU3BOACTBE. 1




20 Obpatumoctp peakuuil. XMMHYECKOE PAaBHOBECHE U €ro CMEIICHHE IIOA
NeNCTBHEM  pasiuYHbIX  (PAKTOpOB  (KOHLIEHTpALMs PEareHTOB WU
MPOAYKTOB PEAKIHH, TaBJIEHUE, TEMIIEPATYPa) TSl CO3TAHUST ONTHMAJIbHBIX
YCJAOBUM NPOTEKAHUSI XUMUYECKUX POLIECCOB.

21 OKHUCITUTENTBHO-BOCCTAHOBUTEIBHEIE peakuuu B NpUpoae,
MPOU3BOACTBEHHBIX MTPOLIECCAX U KU3HEAECATEIBbHOCTH OPraHU3MOB.

22 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC ~ CBOWCTBA  MPOCTBIX  BEILIECTB  —
METAJIJIOB IJIABHBIX NOATPYMIL.

23 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC ~ CBOWCTBA  MPOCTBIX  BELIECTB  —
METAJIJIOB MOOOYHBIX MOATPYII (MEIb, JKEJIE30).

24 Dnekmponus pacmeoposé u pachiaeos. Illpumenenue s1ekmpoausa 8
NPOMBIULIEHHOCHI.

25 Koppo3ust merainoB: BHIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT
KOPPO3HUHU.

26 OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC ~ CBOWCTBA  MPOCTBIX  BEILIECTB  —
HEMETAJJIOB. BOAOPOAA, KUCJIOPOAA.

27 OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC  CBOWCTBA  MPOCTBIX  BEILIECTB  —
HEMETAJJIOB: TAJIOTE€HOB, CEPBI.

28 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC  CBOWCTBA  MPOCTBIX  BEILIECTB  —
HEMETAJUIOB: a3ota, pocdopa.

29 OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC  CBOWCTBA  MPOCTBIX  BEILIECTB  —
HEMETAJUIOBYTJIEPOJA, KPEMHUSL.

30 O060011IeHNe U CHCTeMATH3alMs 3HAHUN TIO TeMe « XUMUYECKUE PEAKIIHI

31 KonTpospHast padora Ne2 o reme « XuMHYECKUE PEaKIIIID

32 IIpomeskyTounas arrectanms. MiToroBast KOHTpOJIbHAs paboTa

XHMHSA H KH3Hb — 3 yaca

33 XUMUSI U CeJIbCKOE XO35TCTBO. MUHEpabHbIE U OPTraHUYECKUE YIAOOPEHHUSI.
CpencTtBa 3aluThl paCTEHUH.

34 Xumust B ctpourtenbcTBe. llement. beron.Ilonbop  onTHMaidbHBIX
CTPOUTEJIbHBIX MAaTEPUAJIOB B MPAKTUYECKOMN AESTEIbHOCTH YEJIOBEKA.

35 XuMUS U OKOJIOTUsl. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEeH Cpeabl U €ro

nociencteusa. OxpaHa rugpocdepsl, mouBbl, atMochepsl, Giopbl U hayHbI
OT XUMHYECKOTO 3arpsiI3HEHMUSI.
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OPEHBYPI'A", G=Enena BuktopoBHa, SN=CacapoBa, CN=CacpapoBa
EneHa BuktopoBHa

OcHoBaHue: s NoATBEPXKAak 3TOT JOKYMEHT CBOEN yaocToBepsitoLen
noanuckio

MecTtononoxeHue:

Oara: 2021-01-23 11:31:14

Foxit Reader Bepcus: 9.1.0




		2021-01-23T11:31:14+0500
	Сафарова Елена Викторовна
	я подтверждаю этот документ своей удостоверяющей подписью




