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Pabouas nporpamma Xumus - 0a30Bblil ypOBeHb

1 yueOHBIH 4Yac B Hees110 — Bcero 68 uacos 3a 1Ba roga o0yueHust

1. Ienesoii pazaea

B cucreme ecTrecTBEeHHO-HAydHOTO OOpa30BaHUS XUMHUS KaK Y4eOHBIM MPEIMET 3aHUMAeT
BOXHOC MECTO B IIO3HAHWU 3aKOHOB TPHUPOJBI, (OPMUPOBAHMHM HAYyIHOW KApTUHBI MUpAa,
XUMHUYECKON TpaMOTHOCTH, HEOOXOIMMOW MJii TMOBCEIHEBHOM >KM3HU, HABBIKOB 3I0POBOTO M
0€30MacHOTO JUIsl YeJOBEKa U OKpYXalollel ero cpeasl oOpas3a >KU3HM, a TakK€ B BOCHUTAHUU
9KOJIOTUYECKOU KYIbTYPhI, GOPMHUPOBAHUN COOCTBEHHOM MO3UIIMU MO OTHOIIEHUIO K XUMHYECKOI
“H(pOpMAIIUH, TTOTYIaeMOU U3 Pa3HBIX UCTOYHHKOB.
YcnenHocTy M3y4eHUs: y4eOHOro TpeaMeTa CBs3aHa C OBJIAJICHUEM OCHOBHBIMH TOHSITHSIMU
XUMUHW, HAy4YHBIMU (DakTamMu, 3aKOHAMHU, TEOPHUSIMH, TMPUMEHEHHEM IMOJYYCHHBIX 3HAHUU TIPH
peIIeHUN TPAKTUIECKUX 3a/1a4.
B cootBerctBrmM ¢ ®I'OC COO Xxumust MOKET HU3ydaThbcs Ha 0a30BOM U yriIyOJI€HHOM yPOBHSX.
N3yuenne xumun Ha 6a30BOM ypOBHE OPHEHTHPOBAHO Ha oOecriedeHue o0meoopa3oBaTeIbHON U
0OLIEKyIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.
Cogep:xanne 6a30BOro Kypca IMO3BOJISIET PACKPBHITh BEYIIHE WICH U OTHAEIbHBIC IMOJIO0KEHHUS,
Ba)KHbIE B TIO3HABATEJILHOM M MHPOBO33PEHUECKOM OTHOIIECHUU: 3aBUCHMOCThH CBOMCTB BEILIECTB
OT COCTaBa M CTPOEHUS; 00YCIOBICHHOCTh MPUMEHEHHsI BEUIECTB UX CBOMCTBAMH; MaTEepUAIbLHOE
€IMHCTBO HEOPraHMYECKHX M OPraHMYECKUX BEILECTB; BO3pACTAIOIIasl POJb XUMHUU B CO3/IaHUU

HOBBIX JICKaPCTB U MaTCpHaIOB, B S(KOHOMHUHU CBIPbS, OXpPaHE Oprmanmeﬁ CpCabl.

1.2 [lnanupyemMbl pe3yJibTaThl 0CBOEHHSI IPOrPAMMBI 110 XMMHUM HA 02a30BOM YPOBHe.
1.2.1.Ilnanupyemblie MeTanpeaMeTHble pe3yabTaThbl 0cBoeHuss OOII

MertanpeameTHble pe3yIbTaThl OCBOGHUS OCHOBHOI 00pa30BaTeNbHONM MPOrpaMMBbI IIPEICTABICHbI
TpeMms TPYIIaMu YHUBEPCAIbHBIX yueOHbIX neicTBuil (YYI).

1. PerynsiTuBHbIC yHUBepPCcAJIbHbIC YUeOHbIE 1eliCTBUA

BbInyCKHUK HAY4YHUTCH:

CaMOCTOSITENIbHO OMNPEIENATh LN, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU, TO KOTOPHIM MOKHO
ONPENIETUTh, YTO LENb JOCTUTHYTA;

OIIEHMBATh BO3MOXKHBIE TIOCIEACTBUSA JOCTHIKEHHUS TIIOCTAaBJIEHHON LE€TM B JEATEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYXKAIOIIMX JIIOJIeH, OCHOBBIBASICh HA COOOpPaXEHUSIX ITHKU U
MOpau;

CTaBUTh M (QOpPMYIHpPOBATH COOCTBEHHBIC 3aqaud B 0Opa30BaTENbHON AEATEIBLHOCTH U

JKU3HCHHBIX CUTYaAl X,



OLICHUBATh PECYPCHI, B TOM YMCJIE BpEMS U JApyrue HeMaTepuaabHble PECypChl, HEOOXOUMBIE JUIS
JOCTHKSHHMS IIOCTABICHHOM 11€/IH;
BBIOMPATH MyTh TOCTMKEHUS LIEJIH, IJIAHWUPOBATh PELICHHE MOCTABICHHBIX 3a]la4, ONTHMHU3UPYS
MaTepHUaJbHbIE U HEMAaTepUalbHbIE 3aTPATHI;
Opranu3oBBIBaTh d(Q(EKTUBHBIN IMOUCK PECYpPCOB, HEOOXOAMMBIX JUISI JOCTHKEHHS TIOCTABICHHON
LeNH;
COIOCTABJIATH MOJTYUYEHHBIN pe3ylbTaT AEATEIbHOCTU C IOCTABJICHHON 3apaHee LEIbIO.
2. [lo3naBaTe/bHbIE YHHBepcAJIbHbIE YUeOHbIe AelicTBUS
BbInycKkHUK HAYYHTCSH:
WUCKaTh M HAXOJIUTh OO0OOIIEHHBIE CIOCOOBI pemieHus 3a7ad, B TOM YHCIE, OCYIIECTBIISATH
pa3BepHYThI WHOOPMAIMOHHBIM TOWCK W CTaBUTh HAa €ro OCHOBE HOBBIe (y4eOHBIE U
M03HaBaTeNIbHbIE) 33/1a4H;
KPUTHYECKH OIIEHMBATh U MHTEPIPETHPOBATh MH(OPMALIMIO C Pa3HBIX MO3UIUHN, pacno3HaBaTh U
(buKCUpOBaTh MPOTUBOPEUHS B MHHOPMAITMOHHBIX UCTOYHHUKAX;
UCIOJIb30BAaTh  pa3lIMYHbIe  MOJIENIbHO-CXEMaTHUYEeCKHE  CpeAcTBa  JJs  IpeACTaBICHHS
CYIIECTBEHHBIX CBSI3€M M OTHOILEHUH, a TaKKe MPOTUBOPEUHIA, BHIIBIIEHHBIX B HH(OPMAIIMOHHBIX
HCTOYHUKAX;
HaXOJUTh U MPUBOJUTH KPUTUUECKHE apTyMEHTHI B OTHOLLIEHUU JIEHCTBUMN U CYXKACHUU IPYroro;
CIIOKOMHO M pPa3yMHO OTHOCUTBHCS K KPUTHMUECKHM 3aMEUaHUSM B OTHOIICHHWU COOCTBEHHOTO
CYXJICHHUS, pacCMaTPUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,
BBIXOJUTh 32 paMKUd Yy4yeOHOTrO TMpeAMeTa U OCYIIECTBISATh LieJICHANpPaBICHHBIA IOUCK
BO3MOXHOCTEH JJIsl IIMPOKOIo MEpEeHoca CPeICTB U CIOCOO0B IeHCTBUS;
BBICTPAaWBaTh HMHJWBUIYaTbHYIO 00pa30oBaTEelIbHYI0 TPACKTOPHUIO, YUWUTHIBAS OTPAHUYEHHUS CO
CTOPOHBI APYIUX YUACTHUKOB U PECYPCHBIE OTPaHUYCHUS;
MEHSTh U YACPKUBATh Pa3HbIe MO3UIUH B IIO3HABATEIHHON JESTEIbHOCTH.

3. KoMMyHHMKATHBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUSA
BbInyCKHUK HAYYHUTCH:
OCYILIECTBIISITh JIEIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK W CO B3POCIBIMHU (Kak
BHYTpU 00pa3oBaTeNbHONW OpraHM3alliM, TaK U 3a ee MIpeaesiaMu), MoAOUpaTh MapTHEPOB s
JIeIOBOM KOMMYHHUKAIIUU HCXOMS M3 COOOpakKeHUH pe3yabTaTMBHOCTH B3aMMOJCHCTBHS, a He
JIMYHBIX CUMIIATHIA;
MIPU OCYIIECTBICHUU TPYIIOBOM PabOTHI OBITH KaK PYKOBOAWUTEIEM, TaK M YJIEHOM KOMaHIbl B
pa3HBIX poJsixX (TeHepaTop uieH, KPUTUK, UCTIOJHUTEINb, BEICTYIAIOIIUN, SKCIIEPT U T.1.);
KOOPJIMHUPOBATH W  BBINOJNHATH pabOTy B  YCIOBUAX pEaTbHOTO, BHUPTYyadbHOTO U

KOM6I/IHI/Ip0BaHHOFO BSaHMOHeﬁCTBHH;



pa3BEpHYTO, JOTMYHO M TOYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM aJIeKBATHBIX
(YCTHBIX Y IMCbMEHHBIX) S3BIKOBBIX CPE/CTB;

pacro3HaBaTh KOH(JIUKTOTEHHBIE CHTYallUd W MPEJOTBpamaTh KOH(IUKTHI 1O HMX AKTUBHOU
¢a3pl, BBICTpaWBaTh [JENOBYI0 M OO0pa30BaTENbHYI0 KOMMYHHKAIHMIO, H30eras JIMYHOCTHBIX

OLICHOYHBIX CYKJICHHM.

1.2.2. IIpexMeTHBIE pe3ybTaThl

BbinycKHHK Ha 6a30BOM ypPOBHE HAYYHTCH:
pacKphIBaTh Ha TPUMeEpax PoJib XUMHU B (POPMHPOBAHUU COBPEMEHHOW HAYYHOH KapTHHBI MHpa U
B IIPAKTUYECKOH JICATEIILHOCTH YEIOBEKA;
JEMOHCTPUPOBATh HA TIpUMeEpax B3aUMOCBS3b MEXAY XHMHEH W JPYTMMH €CTECTBEHHBIMHU
HayKaMu;
pacKphIBaTh Ha MPUMeEpax MOJIOKESHHUS TEOPHH XUMUIECKOTo cTpoeHust A.M. Byrieposa;
noHuMarh ¢usndeckuit cmbica llepuonnyeckoro 3akona JI.M. MenneneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOTO CTPOEHHUS aTOMOB;
O0OBSCHATH MPUIMHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUN 00 UX COCTaBE U
CTPOCHUY;
INPUMEHATh IMPaBUJA CHCTEMAaTUYECKONM MEXIyHapOJAHONH HOMEHKJIATyphl Kak CpelcTBa
pa3nuyYeHUs U UISHTU()UKALUYU BEIECTB 110 UX COCTABY U CTPOCHHUIO;
COCTaBJIATh MOJIEKYJISIPHBIE M CTPYKTYpHbIE (DOPMYJIbI OPraHMYECKUX BELIECTB KaK HOCHUTENIEH
uHGOpMALMM O CTPOCHHMU BEIECTBA, €r0 CBOHCTBAX M HPUHAMJICKHOCTH K ONPEAEICHHOMY
KJIacCy COeIMHEHUH;
XapaKTepu30BaTh OPraHMYECKHE BELIECTBA [0 COCTAaBY, CTPOECHUIO M CBOMCTBAaM, yCTaHABJIMBATh
IIPUYMHHO-CIIEICTBEHHbIE CBSI3M MEX/ly JAHHBIMU XapaKTEpUCTUKAMU BEIECTBA;
IPUBOJUTH MIPUMEPHI XUMUUECKUX PEAKLUH, PACKPBIBAIOLIMX XapaKTepPHbIE CBOWCTBA TUITMYHBIX
IIpeJCTaBUTENIEH KJIACCOB OPraHMYECKHX BEIECTB C LENbI0 UX HUICHTU(UKAUK U OOBSICHEHUS
00J1aCTH IPUMEHEHUS;
MIPOrHO3UPOBATh BO3MOXKHOCTh HMPOTEKAHMS XMMUYECKHUX peakiMii Ha OCHOBE 3HAaHMU O TUHax
XUMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U MX PEaKIIMOHHON CIIOCOOHOCTH;
UCIOJb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU U XMMHUYECKUX CBOMCTBAaX BELIECTB JJs O€3011aCHOTrO
MPUMEHEHHSI B IPAKTUYECKOH 1A TEIbHOCTH;
INPUBOAUTH MPHUMEPHl MPAKTUYECKOTO HCIOJb30BaHUS MPOAYKTOB TMepepaboTku HepTtu u
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH (MOJUATUIIEHA, CHHTETUYECKOTO KaydyKa,

all€TaTHOIO BOJ'IOKHE[);



IMPOBOAUTL OIIBITHI IO PACIIO3HABAHWIO OPraHUYCCKUX BCUICCTB: INIMIICPHUHA, YKCYCHOI\/'I KHCIIOTHI,
HCMIPCACIIbHBIX KHUPOB, TIJIOKO3bI, Kpaxmalia, 0O€JIKOB — B COCTaBe MMUIICBBIX IMPOAYKTOB H
KOCMETHYECKHUX CPE/ICTB;

BJIQJICTG IIpaBWJIaMU HW IHpHUEMaMU Oe3onacHoi pa6OTI>I C XMMHUYCCKMMH BE€IICCTBAMHU U
1a00paTOPHBIM 000PYIOBAaHUEM;

YCTaHaBJIMBATb 3aBUCHUMOCTb CKOPOCTH XUMHYECCKOH p€akuuu MW CMCHICHUA XHUMHUYCCKOTO
PaBHOBECHA OT pa3JINYHBIX (baKTOpOB C LCJIBIO OMPCACIICHUA ONITUMAJIbHBIX yCJ'IOBI/Iﬁ MMPOTCKAHUA
XUMHYCCKHUX ITPOLECCOB,

MPUBOJUTH IPUMEPBI THIPOJIN3a COJICH B IOBCETHEBHOM KHU3HU YEIOBEKA;

IIPHUBOJUTDH IIPHUMEPLBI OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B mnpupoae,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U KUBHEACATCIIBHOCTH OPTraHN3MOB;

MPUBOJUTh MPUMEPHl XUMHUYECKHX PEaKIMil, pacKpbIBalOIIMX OOIIMEe XUMHUYECKHE CBONCTBA
MPOCTBIX BEIIECTB — METAJUIOB U HEMETAJIIIOB;

MPOBOJIMTh pacyeThl HA HAXOXJICHHE MOJICKYISIPHON (GOpMYIbl yriieBOJOpPOJa MO MPOIYKTaM
CropaHuAd U 110 €ro OTHOCHUTEIIFHOM MIOTHOCTH U MacCOBBIM JOJISAM 3JIEMEHTOB, BXOIIITUX B €I0
COCTaB;

BJIJICTh MPaBUJIaMU 0€30MaCHOTO OOpAIEHHUS C EIKUMHU, TOPIOYMMHU M TOKCHYHBIMU BEIICCTBAMH,
CpelcTBaMU OBITOBOW XHMUH;

OCYIECTBIISATh HOUCK XUMHYECKOH WH(OpMalMu 1O Ha3BaHWAM, HICHTH(HUKATOPaM,
CTPYKTYPHBIM (hOpPMYJIaM BEIIECTB;

KPUTHYECKH OICHUBATh M HHTEPIPETUPOBATH XUMHUYECKYI) HH()OPMALMIO, COACPIKAIIYIOCS B
COOOILICHUSIX CPEACTB MaccoBoil HH(popManuu, pecypcax VHTepHeTa, Hay4HO-NOMYJISPHBIX
CTaThsIX C TOYKU 3PCHHSI ECTECTBEHHO-HAYYHOI KOPPEKTHOCTU B LIEJISX BBISBICHHS OMIMOOYHBIX
Cy)KIeHHH 1 (POPMUPOBAHUS COOCTBEHHOM MMO3MIIHH;

OpPENCTABIATh IyTH PEHICHUs [I00ANbHBIX MPOOJEM, CTOSIIMX Mepel] YeIOBEYECTBOM:

OKOJIOTHYCCKUX, DOHEPTCTUUCCKUX, CBIPbCBLIX, U POJIb XMMHUHU B PCIICHUU 3TUX HpO6J'IGM.

BbinyckHHK Ha 62a30BOM YPOBHE NMOJIYYHT BO3MOKHOCTh HAYYUTBHCS:

UNTIOCMPUPOBAMYb HA NPUMEPAX CMAHOBIEHUe U IGONIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3IUUHBIX UCOPUYECKUX IMANAx ee pa3eumusi,

UCNONb3086aMb  MemoObl  HAYYHO20 NO3HAHUA NPU  GbINOJIHEHUU NPOEKMOo8 U  y4yeOHO-
UCCIe0068amenbCKUx 3a0ay No U3YYEeHUI0 COUCMS, CNnocob08 Nonyuenus U pacno3sHaA8aHUs

OpcaHUu4YeCcKux eewecme,



00bACHAMb NPUPoOy U CNocodbl 00PA308AHUSL XUMUUECKOU C8A3U. KOBAIEHMHOU (NOJIAPHOL,
HENONAPHOU), UOHHOU, MEemMAIU4ecKol, B000POOHOU — C UYelbl0 ONpeoenreHUss XUMU4ecKou
AKMUBHOCTU 8L eCMB,

VCMAHABIUBAMY — 2EHEMUUECKYI0  C653b  MedcOy KIACCAMU — OP2aHU4ecKux eeujecme  0Jis
000CHOBAHUS NPUHYUNUATLHOU BO3MONCHOCTIU NONYYEHUs OP2AHUYECKUX COeOUHEeHUll 3a0aHHO20
coCmaea u cmpoenus;

VCMAHABIUBAMY  B3AUMOCBA3U MeAHCOy (Dakmamu u meopuel, APUYUHOU U CledCmeuem npu
aumanuze nPoOIeMHbIX cumyayuil U 060CHOBAHUU NPUHUMAEMBIX PeUeHUll HA OCHO8Ee XUMUYECKUX

SHaHUU.
2 ConepikaTeJIbHBIN pa3jaedt

Ba3oBblii ypoBeHb

OcHoBbl oprannyeckoit xumuu 10 kiaace

Iloaenenue u pazeumue opzanuueckou xumuu Kax Hayku. IIpeaMeT OpraHMyYecKOd XMMUHU.
MecTo 1 3HaYeHHE OpPraHN4ecKOi XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK MOPSJIOK COETMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH.
OCHOBHBIE  TIOJIOXKEHUST TEOPUM XUMHUYECKOIO CTPOCHUS OPraHMYECKHX  COCAUHEHUH
A.M. BytnepoBa. YriaepoaHblil CKeJIET OPraHuYeCKO MOJIEKYNIbl. KpaTHOCTh XUMHYECKOW CBSI3H.
3aBUCHMOCTh CBOWCTB BEIECTB OT XMMHUYECKOTO CTPOCHHsS MOJIeKysl. M3omepus U H30MEpBI.
[Tonarue o ¢yHkuMOHANBHOUN rpymnme. [IpuHIMIBEI KiIaccuUKaUu OpraHUYeCKUX COCTUHECHUMN.
CucremaTnueckas MEXIyHapOJIHAsi HOMEHKJIAaTypa W MPUHIMIB 00pa3oBaHUS Ha3BaHUU
OpPraHUYECKUX COECIMHEHUM.

Ankanvt. Cmpoenue monexkyavt Mmemana. [OMOJOTMYECKUH psAJl  alIkaHOB. ['OMOJIOTH.
Howmenknarypa. M3omepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTHM HM3MEHEHHUs (PU3MdecKux
CBOMCTB. XUMHYECKHE CBOWCTBa (HAa NpuUMEpe MeTaHa M 0JTaHa): peakUuu 3aMelleHUs
(rajoreHHpoOBaHUE), NETHAPUPOBAHUS KaK CHOCOOBI TOJTYYEHHUS BaXKHEHIIUX COEIWHEHUH B
OpraHM4yeckoM cuHTe3e. ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TeEIJIa B
MPOMBIIIJIEHHOCTH U ObITy. HaxoskneHue B mpupoje M NpUMEHEHHE ajKaHOB. [lowamue o
YUKTIOANIKAHAX.

Ankenvi. Cmpoenue monekyavt smunena. I'omonornueckuii pspn ankeHoB. HomeHnknatypa.
W3oMepust yriepolHOrO CKeleTa U IOJIOKEHUS KpaTHOM CBA3M B MOJIEKylle. XHMHYECKHE
CBOMCTBa (Ha MpUMEpe STUJICHA): PEeaKIMU MPUCOEeIUHEHUs (TaJoreHUpPOBAHUE, cUOPUPOBAHUE,
THIIpATAIMs, 2U0po2aioceHUpoanue) Kak Crocod ModydeHUs (PYHKIMOHAIBHBIX MPOU3BOIHBIX
yIJI€BONOPOAOB, ropeHus. [lonuMepusanus dSTUIEHa KaKk OCHOBHOE HAIpPaBJIEHUE €r0
ucnosib30BaHus. llonuaTuneH Kak KpPYMHOTOHH@XKHBIM MPOAYKT XMMHUYECKOTO IPOU3BOJICTBA.

HpI/IMeHCHI/IC OTHUJICHA.



Ankaouenvt u kayuyku. IloHsTne 00 anmkagueHax Kak YIJIEBOJOPOJAaxX C ABYMS JBOMHBIMH
cBszaMu. [lonmumepusanus nuBuHmIa (Oyraguena-1,3) kak crmoco® MOJMY4EeHUS CHHTETHYECKOTO
Kaydyka. HarypanbHbII M CHHTETHMYECKMH Kaydyku. Bynkanumsanus kaydyka. PesuHa.
[TpumeHeHne Kayqyka U pe3HHBL.

Ankunwl. Cmpoenue monexyivl ayemunena. I'omonormdeckuil psin ankuHoB. Homenkiatypa.
W3oMepust yriepoiHOro CKejaeTa U IOJIOKEHHS KpaTHOM CBA3M B MoJIeKynne. XHMHUYECKHE
CBOICTBa (Ha MpUMeEpe alleTUJICHA): PeaKMU IPUCOEINHEHUS (TaJIOT€HUPOBaHUE, cUOpUposanue,
TUApaTalys, 2uopo2anioceHuposanue) Kak crnocod MOIy4eHHs] MOJUMEPOB U JIPYTHX IMOJIE3HBIX
poIyKToB. ['opeHue anerniaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JUISl CBapKH U
pe3ku MetasuioB. [Ipumenenue aneruneHa.

Apenvi. beH301 Kak IpeICTaBUTENb apOMaTHYECKUX YIJIeBOAOPOAOB. Cmpoenue MoeK)ivl
benzona. XWUMHYECKHE CBOWMCTBA: pEaKIMH 3aMelieHus (TajJoreHHpPOBaHWE) KaK CIocod
MOJTyYCHUsT XUMHUYECKUX CpPEACTB 3allUThl DPACTCHHWU, TNPHCOSAWHEHHs (THAPHPOBAHUE) Kak
JI0Ka3aTeNIbCTBO HEMPEENbHOTO XapakTepa 6en3ona. Peakius ropenus. [Ipumenenue 6ex3omna.
Cnupmuer. Knaccudukanusi, HOMEHKJIATypa, H30MEpHUsl CHOUPTOB. MeTaHON M STaHON Kak
MIPEICTABUTENN TPENeIbHBIX OJHOATOMHBIX CHUPTOB. XHMHYECKHE CBOICTBa (Ha mpuMepe
METaHOJIa U D3TaHOJIa): B3aUMOJEHCTBHME C HATPHEM KaK CHOCOO YCTAaHOBJICHMSI HaIWYUs
TUAPOKCOTPYMIBI, PEAKIHUs C TaJOT€HOBOJOPOJAMH KaK CIOCO0 MOJIydeHUS pPacTBOPHUTENEH,
Jeruaparanus Kak crnoco0 MoiaydeHus dTuieHa. Peakiusi ropeHusi: COUPTHI KakK TOIUIMBO.
[Ipumenenne metaHona u 3TaHona. Duzmonormueckoe MeicTBHE MeTaHOJAa M ATaHONA Ha
OpraHM3M 4YeJIOBEKa. OTWICHIVIMKOJAb U TJMIEPUH KaK MPEACTABUTENH  MPEleIbHBIX
MHOTOATOMHBIX cUpTOB. KauecTBeHHas peakiiusi Ha MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHE
JUIS pacro3HaBaHUs TJIMIIEpUHA B COCTaBe KOCMETHUYECKUX CpeAcTB. lIpakThueckoe mpuMeHeHue
STUJICHTJIUKOJIS U TIHLIEPHHA.

®@enon. CtpoeHune MOJEKyabl (eHona. BzaumHoe 6nusHue amomos 6 Moaekyie ¢eHoua.
Xumuueckue ceoticmea: 83aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue denona.

Anvoezuovt. Metanany (hopmanbaerua) HW dTaHadb (aleTalbJIETHa) KakK MpPeACTaBUTEIH
IpelenbHbIX albAeruioB. KadecTBeHHBbIE peaknMM Ha KapOOHWIBHYIO Tpynmy (peakuus
«cepedpsiHOrO 3epKajia», B3aumozencTBue c rugpokcuaoM menu (II) m ux nmpumenenue s
OoOHapyXeHMs TMpeleNIbHbIX albJEeTHA0B B MPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anpaeru1oB. [Ipumenenue Gpopmaibieruia u aletaibIeruia.

Kapoonoewvie kucnompl. YKCycHas KHCIOTa Kak IPEICTaBUTENb NPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOMCTBa (Ha IMpHUMEpPE YKCYCHOM KHCIOTHI): pPEaKkIHUH C

MCTaJUIaMH, OCHOBHBIMH OKCHUJAMH, OCHOBAHHAMHU U COJISIMU KaK HOATBCPIKACHHUC CXOACTBA C



HEOPraHMYEeCKUMHU KHUCIOTaMU. Peakuus 3STepupHUKalMM KaK CIIOCOO TOIYYSHHS CIIOKHBIX
a¢upos. [IpumeHenne ykcycHoM KUCIOTH. [IpencraBiienne o BRICIIUX KapOOHOBBIX KUCIOTAX.
Cnoosicnvie 3gpupot u rncupovr. Crnoxsple d3PHUPLI KaK MPOJYKTHI B3aUMOJICHCTBUS KapOOHOBBIX
KACIOT CO crnupramu. [IpumeHeHue CIOXHBIX 3(UPOB B MHIIEBOH U mHaphOMEpHO
MPOMBIIUICHHOCTH. JKHUPBI KaK CIOXHBIE (UPHI TJIMIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PactutenbHble M KUBOTHBIE JKHPBI, MX coCTaB. Pacro3HaBaHue pacTUTENBHBIX XUPOB Ha
OCHOBAHUU UX HEIpeAeabHOro xapakrepa. [Ipumenenue xupoB. I'naponus win oMblIICHUE )KUPOB
KaK CHoco0 MpPOMBILIUIEHHOTO MOJYYeHHsI COJIeH BBICIIMX KapOOHOBBIX KMCIOT. MbLI4 Kak coJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIue cBoiicTBa MbLIa.

Yeneeoow. Knaccudukauus yrineBonoB. HaxoxneHue yrineBofoB B mpupoje. [nroko3a Kak
anpaerugocnupt. bposkenue riaoko3sl. Caxaposa. [udpoaus caxaposzwi. Kpaxman u 1nesmionosa
Kak OMOJIOTMYECKHE MOJUMEpPhl. XUMHYECKHE CBOWCTBAa Kpaxmalia W LEJUIIONIO3bl (TUIPOIIH3,
KauecTBEHHasl peakius ¢ HOJIOM Ha KpaxMmal U ee MpUMEeHEeHHue Juis oOHapyKeHHs Kpaxmasa B
npoaykrax mnutanus). Ilpumenenune wu Ouosornueckas poib yrieBojoB. Ilonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX Ha MpUMeEpe aleTaTHOIO BOJIOKHA.

Nnentuduxanuss OpraHMYeCKUX COENUHEHUMN. [enemuueckas c643b Mexcoy  KIACCAMU
opeanuyeckux coeourenutl. TUTIBI XUMHUYECKUX PEAKIIMN B OPTaHUYECKON XUMHH.
Amunoxucnomot u 6Oenku. CocTaB W HOMEHKIATypa. AMHMHOKHCIOTBHI Kak aM(OTepHBIC
opranunyeckue coeauHeHus. llentuanas cBsA3b. buosornueckoe 3HAYEHHE O-AMHUHOKHCIOT.
Ob6nacTu npuMeHeHHs] aMUHOKHUCIOT. benku kak npupoansie Ouononumepsl. CoCTaB U CTPOCHHE
0enkoB. XuUMHYECKHE CBOMCTBa O€lKOB: ruiposiu3, AeHarypauus. OOHapyxkeHHe OelKOB Mpu
MOMOIIM KAayeCTBEHHBIX (IBETHHIX) peakuuid. [IpeBpaieHuss OeNKOB NHIIK B OpraHu3Me.

buonorndeckue GpyHKIIMU OCIKOB.

Teopernyeckue ocHOBbI XumMuu 11 kiaace

Cmpoenue eeujecmea. CoBpeMEeHHass MOJENb CTPOCHHUS aroMa. JJEKTpOHHas KoH(Uryparus
atoma. OcHo8HOe U 8030ydcOeHHble cocmoanus amomos. Kiaccupukanus XUMHUYECKUX
AJIEMEHTOB (s-, p-, d-amemeHnTbl). OCOOEHHOCTH CTPOEHUS SHEPreTUYecCKHX ypoBHEH aTtoMoB d-
aneMeHToB. Ilepuoauueckas cucrema xumuudeckux snemeHToB .M. Menneneesa. dusznueckuii
cMmbica [lepuoanueckoro 3akona /.M. MenneneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB JJIEMEHTOB M HX COEOUHEHUW MO MEpUoJaM U Tpynmnam. OJEKTPOHHas MpUpoja
XUMHUYECKOH CBSI3U. DIEKTPOOTPUIIATENLHOCTh. BUIBI XUMUYECKOM CBSI3U (KOBaJCHTHAsI, HIOHHAS,
MeTaJTh4yecKasi, BOJIOPO/IHASI) U MEXaHU3Mbl ee oOpasoBaHUs. Kpucmannuueckue u amopghHvie

eewecmea. Tunwi Kpucmajilu4ecKux peutemok (amOMHCl}Z, MOJIEKYIAPHAA, UOHHAA,



Memaniuieckas). 3a8ucumocms QuauUYecKux CeoUCcme eewjecmea Om MmMunda KpUCmAailudecKoll
pewemxu. IIpuanHbl MHOTOOOpa3Hsl BELIECTB.

Xumuueckue peaxyuu. ['oMoreHHble U TeTeporeHHbie peakuuu. CKOPOCTb pEaKIUH, €€
3aBUCHUMOCTb OT pa3JMYHbIX (PAKTOPOB: MIPHUPOJbl PEArHPYIOIIUX BEUIECTB, KOHILIEHTPALMU
pearupyoumux BELIECTB, TEMIEPAaTyphbl, IUIOIIAAM PEAKUUOHHONW IOBEPXHOCTH, HAJINYUS
Katanm3aropa. Ponb katann3atopoB B MpHUPOJE W MPOMBIILICHHOM Mpou3BoAcTBe. OOpaTuMOCTh
peakuuii. XUMHUYECKOE pPAaBHOBECUE U €ro CMEILIEHUE IO0J JIEHCTBUEM pa3jIMyYHBbIX (PAKTOPOB
(KOHILIEHTpaIMsl peareHTOB WJM TMPOJYKTOB pPEaKLMH, JaBJICHHE, TeMmIepaTrypa) ISl CO3/aHus
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUSI XUMHYECKUX MPOLECCOB. JJucnepcHuvie cucmemol. Ilonamue o
Konnouoax (3onu, eenu). HMcmunnvie pacmeopwl. Peakuum B pacTBOpax 3JEKTPOJUTOB. pH
pacTBopa Kak IOKa3aTelb KHUCIOTHOCTH cpenbl. I'maponu3 conel. 3HaueHHe THUIPOJH3a B
Ouosornueckux 0OMeHHbIX mpoieccax. OKUCIUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKIIUU B PUPO/IE,
MIPOM3BOJICTBEHHBIX  MpolLleccaX U JKU3HENEATENIbHOCTH  OpraHu3MoB.  OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJIOB TJIABHBIX M MOOOYHBIX MOATPYIIII
(Menp, XKene30) W HEMETAJIOB: BOJOPOJA, KHCIOPOJa, TaJOreHOB, cephl, a3oTa, (ocdopa,
yraepona, kpemHusa. Koppos3uss MeTayuioB: BHIBI KOPPO3HMH, CIIOCOOBI 3alIUTHl METAUIOB OT
KOPPO3HH.  Dlekmpoau3  pacmeopos u  pacnnaeos.  Ilpumenenue  snexmpoauza 6
NPOMBIULIEHHOCTIU.

Xumus u Hcu3np

Hayunble Metonasl mno3HaHuss B xuMmud. Mcrounuku xumudeckoil wuHpopmanuu. [lomck
nHGOpMalMK IO HA3BaHUAM, HAEHTH(UKATOpaM, CTPYKTYpHBIM GopMmynaM. MojenupoBaHue
XMMHMYECKUX TPOLECCOB U SBICHUM, XUMUYECKUU aHAIU3 U CUHme3 KaK METOIbl Hay4yHOTO
IIO3HAHUS.

Xumuss u 310poBbe. JlekapcTBa, (epMeHTBI, BUTaMHUHBI, I'OPMOHBI, MHHEPAJIbHBIC BOJBIL.
[IpoGnembl, cBsi3aHHbIE C NPUMEHEHHEM JIEKapCTBEHHBIX IIpernapartoB. BpenHble NpUBBIUKU U
GbaxkTOphl, paspylialolue 310poBbe (KypeHHe, YHOTpeOJIeHHEe aJIKOrojs, HapKOMaHHUs).
PanmonansHoe nutanue. [luwesvie 0o6asku. OCHOBbL NUWYEBOU XUMUU.

XumHsl B MOBCETHEBHOM >u3HU. Morome u uuctsimme cpeiacrsa. Cpeocmea 060pvbbi ¢
OBIMOBLIMU HACEKOMBIMU: penenneHmsl, uncekmuyuowl. CpeacTBa JNYHONU THTMEHBl 1 KOCMETHKH.
IIpaBuna Ge3omacHOW pabOTHl C €AKMMH, TOPIOYMMHM M TOKCHUYHBIMU BELECTBAMH, CPEICTBAMHU
OBITOBOM XMMHUH.

XuUMHS U CeIbCKOe X03sicTBO. MUHepallbHble M OopraHudeckue ynooOpenus. CpelcTBa 3aliUThI
pacTeHui.

Xumuss U dHepretuka. IIpupoaHble HMCTOYHMKU YIJIEBOAOPONOB. IIpuponHblli M TOIMYyTHBII

He(TAHOU raspl, KX cOCcTaB U ucnoiib3oBanue. CocraB HedTH U ee nepepaboTka. HedTenmpoayKTh.



OxranoBoe umciao OensuHa. OxpaHa okpyxkamoomeil cpensl npu HedrenepepaboTke U
TPaHCIOPTUPOBKE HE(PTETPOTYKTOB. ATBTEPHATUBHBIC UICTOUHUKHU SHEPTUH.

Xumus B crpoutenbctse. Llement. beron. [lon6op onTUManbHBIX CTPOUTEIBHBIX MAaTEPUAIOB B
MIPaKTUYECKON JIESITEIbHOCTH YeJIOBEKa.

XuUMUS U 9K0JIOTHA. XUMUYECKOE 3arps3HEHHE OKpYXKaroUlei cpeapl U ero nocieactsus. Oxpana

rupocepsl, NOYBBI, aTMOC(EPHI, PIOPHI U PayHBI OT XUMHUUECKOTO 3arpsi3HEHUSL.

Tunsl pacueTHbIX 3a/1a4:

Haxosxienne MonekyisipHOi (JOpMyIIbl OPTraHHYECKOTO BEIIECTBA M0 €r0 MNIOTHOCTH U MAaCCOBBIM
JIOJISIM JIEMEHTOB, BXOJIAIIMX B €r0 COCTAB, MJIM IO TIPOYKTaM CTOPAHHUSL.

PacueTsr maccoBoit 1011 (Macchl) XMMUYECKOTO COSTUHEHHUS B CMECH.

Pacuetsr macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOJIYKTOB PEAKIUH, €CIM OJHO M3 BEIIECTB
JTAaHO B U30BITKE (MMEET TIPUMECH ).

Pacuerst maccoBoil wiam 0OBEMHOW JOJMM BBIXOJA TPOJIYKTAa PEAKIUH OT TEOPETHUYECKU
BO3MOXHOTO.

Pacuets! TeruioBoro s exra peakuu.

Pacyetbl 00BEeMHBIX OTHOLIECHHUH Ta30B MPU XUMHUYECKUX PEAKIUAX.

Pacuertsl macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJHO U3 BEIIECTB JaHO

B BUJIE PACTBOpA C OMPEJACICHHON MAacCCOBOM 10JIel paCTBOPEHHOTO BEIIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BHIOOP YUUTEJIsA):

KauecTtBeHHO€ omnpe/esieHre yriiepo/ia, BOJIOPoia U XJI0opa B OPraHUnYeCKUX BEUIECTBaX.
KoHcTpyrnpoBaHue mapocTepkHEBbIX MOIeNIel MOJIEKY I OPraHUYECKUX BEIIECTB.

Pacrio3naBanue miacTMacc v BOJOKOH.

[TomyueHue UCKYCCTBEHHOTO HIEIKA.

Pemenue skcriepuMeHTANBHBIX 33/1a4 HA TOJTYYEHHE OPraHUYEeCKUX BEIIECTB.

Pemenne skcriepuMeHTANBHBIX 3314 HA Paclio3HABAHUE OPraHUYEeCKUX BEIIECTB.
Wnentudukaius HEOPraHM4eCKux COeANHEHUH.

[Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Pemrenne skcnepuMeHTaNIBHBIX 33a4 10 TeMe «MeTamib».

Pemrenne skcnnepuMeHTaNIbHBIX 3aa4 110 Teme «HemeTamnb.

Pemrenne »skcrnepuMeHTaNbHBIX 3a7ad 1o TeMe «['eHeTuyeckas CBsI3b MEXKIY KIacCaMU
HEOPraHUYECKUX COCTUHEHUII.

PemieHue j3kcnepuMMeEHTAJNBHBIX 33/a4 1m0 TeMe «['eHeTHMuyeckasi CBSI3b MEXKIY KJIAacCCaMHU

OPraHu4YeCKHuX coeIMHEeHMID.



[Tony4yeHue 3THIIEHAa U U3yYEHUE €TI0 CBOWCTB.

[TosydyeHne yKCYCHOM KHUCIOTHI U U3YYEHUE €€ CBOMCTB.
I'mpponus xupos..

W3roTtoBnenue Mbuia pydHoi paboTBhI.

XUMUS KOCMETHYECKUX CPEACTB.

UccnenoBanue cBONCTB OEIKOB.

OCHOBBI TUIIIEBON XUMUH.

Hccnenosanue muieBsIXx 100aBOK.

CBoiiCcTBa OJTHOATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB.
XUMHUYECKHE CBOMCTBA albJIeTUI0B.

Cunte3 ci0KHOTO0 ddupa.

I'maponns yrieBosioB.

Ycrpanenue BpeMEeHHOM )KECTKOCTH BOJIBI.

KadecTtBeHHBIC peakiy Ha HEOPTraHUYECKUE BEIIECTBA U UOHBI.
UccnenoBanue BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUU.

Omnpenenenre KOHIEHTPALUU PACTBOPA aCKOPOMHOBON KUCIOTHI METOJ0M TUTPOBAHMSL.

3 Temartuueckuii pasgen

OcHoBblI oprannyeckoii xumun 10 kaacce

Pa3nen 1Teopernyeckue 0OCHOBBI OPraHuveckoii Xxumun 3yaca

Ilosgnenue u pazeumue opzanuyeckou xumuu kKax Hayku. lIpeaMer opraHMYECKON XUMHH.
MecTo 1 3HaUE€HHE OPraHUYECKON XUMUU B CUCTEME €CTECTBEHHBIX HAyK. XUMHUYECKOE CTPOCHUE
KaK MOPAJIOK COCIMHEHUSI aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJleHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOPUM XHMHYECKOTO CTPOCHHUs OpraHuyeckux coeauHeHuit A.M. BytnepoBa. YriiepoaHsiit
CKeJIeT OpraHuYecKoi MoJeKysbl. KpaTHOCTh XUMUYECKOW CBSI3U. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHMHYECKOTO CTpoeHHsi Mosiekynd. M3omepuss u uzomepsl. lloHartue o (yHKIMOHAIBHON
rpynne.  [lpuHnunel  kiaccudukalud — OpraHMYecKux  coeauHeHuil.  Cuctemaruueckas
MEXAYHapoJHas HOMEHKJIAaTypa M TNPUHIMIBI 0o0pa3oBaHHMs Ha3BaHUN  OpPraHUYECKHX
COEIMHEHU.

Pazoen 2 Knaccol opzanuueckux coeounenuii 24 uaca

Yeneeooopoowt 11 uacos

Anxanvl. Cmpoenue monexkyivl memana. I['OMOJIIOTMYECKMI psAl  alkaHOB. l'omoorwu.
Homenknarypa. M3omepust yriaepogHoro ckenera. 3aKOHOMEPHOCTH HW3MEHEHHUs (U3MUECKUX

CBOMCTB. XHMMYECKHE CBOMCTBa (Ha npuMepe MCETaHa U 3T3.Ha): pCakiun 3aMCIICHUA



(rajJoreHNpOBaHUE), NETHAPUPOBAHUS KAaK CHOCOOBI TOJYYCHHS BaXKHEHIIMX COCAMHECHUN B
OpraHm4yeckoM cuHTe3e. ['opeHne MeraHa Kak OJMH U3 OCHOBHBIX HCTOYHHMKOB TEIJIa B
IIPOMBIIITIEHHOCTH M ObITy. Haxoxnenue B mpupoje W NpUMEHEHHE alKaHOB. [lowsamue o
YUKTOANKAHAX.

Ankenvt. Cmpoenue monekyavl smunena. l'omosiornyeckuil psa ankeHoB. Homenknatypa.
W3oMepust yriepoiHOro CKejaeTa U IOJIOKEHHS KpaTHOM CBA3M B MoJIeKyine. XHMHUYECKHE
CBOMCTBa (Ha MpUMEpPE STUIIEHA): PEAKLMH NPUCOECTUHEHUS (TrajloreHUpOBaHUE, cuUOpUposaHue,
TUApaTalys, 2UOPO2aNoceHUposane) Kak croco0 MoyyuyeHus (pyHKIHMOHAIbHBIX MPOU3BOIHBIX
YII€BOAOPOJOB, TropeHus. lloaumepusanus 5STuieHa Kak OCHOBHOE HAIIpaBJIEHHE €ro
ucronb30Banus. [loaudTUiIeH Kak KPYMHOTOHHXHBIM MPOAYKT XMMHYECKOTO MPOU3BOJCTBA.
[IpuMeHeHue sTuneHa.

Anxkaouenwvt u xayyyku. IloHsTHe 00 anmkaaMeHax Kak YrieBOJOPOAAX C IABYMS JIBOWHBIMHU
cBsa3simu. [lonmumepuzanus auBuHuia (OyraaueHa-1,3) kak crnoco0 MOTYyYEHHUS CHHTETHYECKOTrO
Kaydyka. HarypanbHbII W CHHTETHMYECKMH Kaydyku. Bynkanuzanus kaydyka. Pesuna.
[IpuMeHeHne KaydyKa U PE3UHBI.

Ankunwvl. Cmpoenue monexynvl ayemunera. ['omosiorudeckuil psia ankuHoB. HoMmeHkmaTypa.
N3omMepus yriaepogHOTro CKelleTa W TOJIOKEHMS KpPaTHOW CBSI3M B MoJIeKysne. XUMHUYECKHUE
CBOMCTBA (Ha MpUMeEpE aleTHIICHA): PEaKIIUU TPUCOSANHEHNUS (TaJJOTEHUPOBAHUE, cUOPUPOBAHUE,
TUApaTalus, 2uopo2anioceHuposanue) Kak Crnocod MOIydeHHs] MOJUMEPOB U JPYTHX IMOJIE3HBIX
poIyKToB. ['opeHue anernieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU ISl CBapKHU U
pe3ku MetasuioB. [Ipumenenue aneruieHa.

Apensbl. beH301 Kak MpeICTaBUTENb apOMaTHYECKUX YIJIeBOJAOPOAOB. Cmpoenue MoJeK)vl
benzona. XUMHUYECKHE CBOMCTBA: pEaKIHMHM 3aMelleHus (TaJOreHHPOBAaHME) KaK CHocod
MOJIyUEHUS XMMUYECKUX CPEJICTB 3alIUThl pPAacTEHUIl, MpUCOeAUHEHUs (TUIPUPOBAHHE) Kak
JI0Ka3aTeNIbCTBO HEMpeAeNbHOr0 XapakTepa 6enszona. Peakius ropenus. [Ipumenenue 6en3ona.
Tama 3. Kuciopojacoaepskaimye opraHu4deckue coefuHeHus 9 yac

Cnupmeuer. Knaccudukanusi, HOMEHKJIATypa, H30MEpHsl CHOUPTOB. MeTaHON M STaHON Kak
MIPEJICTABUTENN TPENeIbHBIX OJHOATOMHBIX CHUPTOB. XHMHYECKHE CBOICTBa (Ha mpuMepe
METaHOJIa U DTaHOJIa): B3aHMOJICHCTBHE C HaTpUeM Kak Cmoco0 YCTaHOBIIGHUS HaTUYUS
TUAPOKCOTPYMIBI, PEAKIHs C TaJOT€HOBOJAOPOJAMH KaK CIOCO0 TMOJydeHUs pPacTBOPHUTENEH,
JeTuaparanus Kak crnoco0 MOoaydeHus HTuieHa. Peakius TOpeHWs: CHUPTHI KaK TOILIWBO.
[IpumeHnenne MeraHona M dTaHoda. PU3MOJIOTMYECKOE JACHCTBME METAaHOJA W 3TaHOJA Ha
OpraHM3M 4YeJOBEeKa. OTWJIEHIJIMKOIb M TJMIEPUH KaK MPEACTABUTENN  TPEACIbHBIX

MHOT'0aTOMHBIX CITMPTOB. KauecTBennas pCaKkiysgd Ha MHOIOAaTOMHBIC CIIMPTHI U €C NMPUMCHCHUC



JUIsl pacrio3HaBaHus TJIUIEPUHA B COCTaBE KOCMETHUYECKUX CpelicTB. IIpakTuueckoe nmpuMeHeHUE
STUJICHTJIMKOJIS U TJIMLIEPUHA.

@enon. CtpoeHue MOJEKynbl (eHona. B3zaumHoe GausHue amomos 6 MoJeKyie Genoua.
Xumuueckue ceoticmea: 83aumooelicmseue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue denoua.

Anvoecuovt. Metananb (popmanpaerna) ©u dSTaHamb  (AleTaldbIeTH]) KaK MPEICTaBUTEIN
MpeAeNbHBIX anpaeruaoB. KauecTBeHHBIE peakuuy Ha KapOOHWIBHYIO TpYIIy (peakius
«cepedpstHOTO 3epkaiiay, B3aumojeicTBue ¢ ruapokcuaoM Menu (II) m ux npumenenwe s
OOHApY)KEHUsI TIPEACTbHBIX aIbJCTUIOB B TPOMBIIUICHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTH
anpaerunoB. [Ipumenenue hopmanbaeruia u aleraibIerua.

Kapoonoevie kucnomel. YKCycHas KHUCJIOTAa Kak MPEICTABUTENb MPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOWCTBA (HA MpUMEpE YKCYCHOW KHCIOTHI): PEAKIUU C
MeTaJulaMi, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSMU U COJISIMH KakK TOJTBEPKICHHE CXOJICTBA C
HEOPraHMYECKHUMHU KHCJIOTaMU. Peakuusi sTepudukanuu Kak crnoco0 TMOTydeHHUsS CIOMKHBIX
a¢upos. [Ipumenenne ykcycHoU KUCIOTHI. [IpeacTaBieHne o BRICIINX KapOOHOBBIX KHCIIOTaX.
Cnoscnvte 3ghuper u xncupvl. Cioxubie dOUPHl KaK MPOJYKTHI B3aMMOJEHCTBHUS KapOOHOBBIX
KHCJIIOT cOo crnupramu. [IlpumeHeHune CIOXKHBIX 3(QUPOB B THUIIEBONM u mapQroMepHOi
MPOMBIIITIEHHOCTH. JKUpBI Kak CIO0XKHBbIE 3PHUPHI TIHIEPUHA U BBICHIUX KapOOHOBBIX KHCIIOT.
PactutenbHble W KUBOTHBIE JKUPBI, MX cOCTaB. Pacro3HaBaHUE pAaCTUTENbHBIX >KHUPOB Ha
OCHOBAaHUU UX HEIpeaeabHoro xapakrepa. [Ipumenenue xupoB. I'naponus wim oMblJICHHE KUPOB
KaK Croco0 MpPOMBIIUICHHOTO MOJYYeHHsI COJiel BBICIIUX KapOOHOBBIX KUCIOT. MbLI4 Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIiue cBOiiCcTBa MbLIA.

Tema 4  BemecTBa :KHBBIX cHCTEM 6 yac

Yeneeoow. Knaccubukamus yrieBoaoB. HaxoxaeHuwe yriieBojoB B mIpupoje. [JIroko3a Kak
anprerunocnupt. bpoxkenue rmokossl. Caxaposa. [ udponusz caxaposzwi. Kpaxman u 1enironosa
KaKk OMOJIOTHYECKHE MOJUMEpbl. XUMHYECKHE CBOWCTBAa Kpaxmalia W LEJUIIONIO3bI (TUAPOIU3,
KaueCTBEHHAasl peakius ¢ HOJOM Ha Kpaxmall U ee MpUMEHEHHe i1 OOHapy>KeHHUs Kpaxmaia B
npoaykrax mnutanus). [Ipumenenne wu Ouonoruueckas poiab yrieBojoB. Ilonstue 006
HCKYCCTBEHHBIX BOJIOKHAX Ha MMPUMeEpE alleTaTHOTO BOJIOKHA.

Unentudukauss OpraHMYeCKUX COEIUHEHUHN. [enemuueckas c643b MedcOy Kiaccamu
opzanuyeckux coeounenui. TUIIBI XUMUYECKUX PeaKkIfii B OpraHnYeCcKON XUMHUH.

Amunvt. Amunokucinomor u 6eaxu. CTpoeHuUe, BUIbI, CBOMCTBA U 3HaueHUe aMuHOB. CocTaB u
HOMEHKJIAaTypa. AMHUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHndeckue coennHeHus. [lentumnas cBs3b.
buonorudeckoe 3HaueHHe o-aMHHOKHCIOT. OOnacTu MPUMEHEHHsS aMUHOKHCIOT. bermku kak

npupoaHble OuomnonuMepbl. CocTtaB M cTpoeHHE OenKkOoB. XUMHYECKHE CBONCTBa OEJIKOB:



THIIPOIN3, JeHarypanus. OO0HapyxeHue OeNKOB MPU MOMOIIN Ka4eCTBEHHBIX (I[BETHBIX) PEaKIU .

[IpeBparenus OenKOB MUY B Opranu3Me. buonornueckre GyHKIUN OEIKOB.

Hrorosas padora 1uac

Tema. Hox Tembr Tunsl 3aga4 IIpakTHyeckue u KoHnTpoJbn
JaboparopHbie paboTbl | ble cpe3bl
1Teoperuueckne Haxo:xnenue Koncrpynposanue
OCHOBBI dopmyJnl IapOCTEP>KHEBBIX
OpraHuyvecKo BelllecTBA 110 MOJIETIEN MOJIEKYJT
xumum 3yaca MAaCCOBBIM JI0JISIM | OPraHMYECKUX BEIECTB
Yzjzegodopodbl AJIKaHBI Haxoxnenue Pemenue +
11 yacoe+1 MOJIEKYJISIPHOI AKCIEPUMEHTATbHBIX
Ha xonmpononyo bopmyIbl 3a7]a4 Ha paclioO3HaBaHHUE
paoomy no OPraHu4eCcKoro OPraHNYECKHUX BEIIECTB
paszoeny AJTKeHbI BemiectBa 1o ero | [losyyenue oTuieHa WU | +
IJIOTHOCTH U | U3yYEHHUE €r0 CBOMCTB.
MAacCOBBIM  JIOJISIM
3JIEMEHTOB,
AJIKUHBI BXOJAIIUX B €ro | Pemrenue
COCTaB, WM TIO | SKCIEPUMEHTATbHBIX
MPOyKTaM 3a7ad = Ha  TOJIy4eHUE
CropaHwusl. OPraHNYECKHUX BEIIECTB.
Ankaouenwn | Haxoxjienue Pemenue
U KayuyKu MOJICKYIISIPHON SKCIIEPUMEHTATIbHBIX
ApeHbI (bopMyIbl 3a]a4 HA PacllO3HABaHHE | +
OpraHn4ecKkoro OpPraHNMY€eCKUX BEIIECTB
Tema 3. | CnupThbl BEIIECTBA I10 KauecTBeHHBIE peakiuu +
Kucaopoacoaepax HCXOHBIM Ha OJTHOATOMHBIE U
amue BCIICCTBAM U MHOTOATOMHBIE CIIUPTHI
OpraHm4ecKue TpoAyKTaM
coeaquHeHu s B3aNMOJICUCTBUA
9 wac+l AJIbIerH b1 KauecTBeHHbIe peakunu
Ha KOHTPOJILHYIO Ha aJbJETU/IbI.
padoty 0 [ KapGonossie ITonmyuenue YKCYCHOM | +
pasaexy KHCJIO0TBI KHUCJIOTBI U H3Yy4YCHHUE €€
CaoxHblie CBOIICTB.
dpupel Cuaposus xKupos
Tema 4 | YrieBoasl IM'maponus YIJIEBOJOB., | +
Bemrecra sKkuBbIX | AMHHBI H Uccnenosanue CBOWCT
CHCTEM AMHHOKHCIOT OCIKOB,  Ka4eCTBEHHBIC
6 uac+1 bl peaknuu
HA KOHTPOJIbHYIO Oeaxcn
padory no
pasaeiy
Hrorosas padora +

1 yac




Teoperudeckne ocHoBbI xXumuu 11 kiace

Temal Cmpoenue eeuwyecmga. CoBpeMEHHasi MOJENb CTPOCHMSI aTroMa. OJEKTPOHHas
koH(urypamust atoma. OcHogHoe U 6030)dicOenHble cocmoanus amomos. Kinaccudurarms
XUMUYECKUX DJIEMEHTOB (s-, p-, d-ameMeHThI). OCOOEHHOCTH CTPOSHHS PHEPTETHUECKUX YPOBHEH
atomoB d-anemenToB. Ilepmonmmueckast cucrema xumudeckux snemeHtoB JI.M. MenneneeBa.
O®usnueckuit cmbicn [lepuonnueckoro 3axkona .M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB AJIEMEHTOB M MX COEAMHEHUHM M0 IepHojJaM U rpynnam. DJIeKTPOHHas
MIPUPO/Ia XUMUUECKOH CBS3H. DIEKTPOOTPULIATENIBHOCTh. BUbl XMUMHUECKOH CBSI3U (KOBaJIEHTHAS,
MOHHAs, METaJNIM4ecKas, BOJAOPOJHAs) U MEXaHU3Mbl ee oOpazoBaHus. Kpucmaniuueckue u
amopgHvie eewgecmea. Tunvl Kpucmaniuueckux peuiemox (amomHas, MONEKVIAPHAs, UOHHAS,
Memaniuyeckas). 3a8UcumMocms QuU3UYECKUX CBOLUCME 8euwjecmsea Om Mmuna KpUcmaiiuyeckou
pewemxku. IpuanHBI MHOTOOOpa3HsI BEIIECTB.

Xumuueckue peaxyuu. 1'OMOTEHHbIE M TeTeporeHHble peakuud. CKOpPOCTh peakiuu, ee
3aBUCHUMOCTh OT pa3IMYHbIX (PAKTOPOB: MNPHUPOJBI PEArHpPYyIOIIUX BEUIECTB, KOHIIEHTPAIUH
pearupyomux BeleCTB, TEMIEpaTyphl, IUIOMIAAM PEAaKUUOHHONW TOBEPXHOCTH, HAJIWYHUS
Karanu3aTopa. Posb KaTanu3aTopoB B MPUPOJAE U MPOMBILIIIEHHOM Mpou3BoAcTBe. OOpaTUMOCTD
peaknuii. XMMHYECKOE PABHOBECHUE M €ro CMEMICHHWE MOJ JCHCTBHEM pAa3IHYHBIX (HaKTOpOB
(KOHIIEHTpaIMsl peareHTOB WJM TMPOJYKTOB pPEaKlMU, JaBJICHHUE, TeMmIepaTypa) IS CO3JaHus
ONTUMAJIBHBIX YCIOBHM MPOTEKaHUSI XUMUYECKUX IpolieccoB. Jucnepcrole cucmemsl. Ilonamue o
Konnouoax (3onu, ecenu). HMcmunuvie pacmeopuvl. Peaknum B pacTBOpax 3JEKTPOJIUTOB. pH
pacTBopa Kak IOKa3aTelb KHUCIOTHOCTH cpenbl. ['maponu3 cosei. 3HayeHHe THUIIPOJN3a B
OMOJOrMYecKuX 0OMEHHBIX Mpoleccax. OKUCIUTENbHO-BOCCTAHOBUTENBHbBIE PEAKI[UU B MPUPO/IE,
MIPOM3BOJICTBEHHBIX  MpoLeccaX M JKU3HENEATENbHOCTH  OpraHu3MoB.  OKHUCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIOB TJIABHBIX M MOOOYHBIX MOATPYIII
(Menp, »ene30) M HEMETaUIOB: BOJOPOJA, KHUCIOpOJa, TalloTeHOB, cepbl, a3oTa, Qocdopa,
yriaepoaa, kpemHus. Koppo3uss MeTamnoB: BUABI KOPPO3UH, CHOCOOBI 3aIlUTHI METAIOB OT
KOppO3uu.  Diekmponu3  pacmeopos u  pacnuasos.  Ilpumenenue  snekmponuza 8
NPOMBIULLEHHOCTIU.

Xumusa u sncusno

Hayunble MeTtonasl mo3HaHus B XuMuu. Mcrounuku xumudeckoil wuHpopmanuu. Ilomck
uHbOpMalMK 10 Ha3BaHUAM, HJEHTU(]UKAaTOpaMm, CTPYKTYpHBIM ¢GopMmynaM. MojaenupoBaHue
XUMUYECKUX TPOLECCOB U SBICHHUM, XUMUYECKUl aHAau3 U CUHme3 KaK METOJbl HayyHOTO
MIO3HAHUS.

Xumusi u 310poBbe. JlekapcTBa, (epMeHThl, BUTAMUHBI, TOPMOHBI, MHHEpaJIbHBIE BOJBI.

HpO6JICMLI, CBA3aHHBIC C MPUMCHCHHCM JICKAPCTBCHHBIX IIPCIIAPATOB. BpeI[HBIC IMPUBBIYKU U



GbaxkTOphl, pa3pylIaloImue 310pOBbe (KypeHHe, YHOTpeOJIeHHEe aJIKOTOJsl, HapKOMaHHUS).
Pammonansnoe nutanue. [luwesvie 0o6asxu. OCHOBbL NUWEBOL XUMUU.

Xumusi B TOBCEIHEBHOM >KW3HM. Morwmue u uuctamume cpeacrBa. Cpedcmea 6O0opbObl ¢
ObLIMOBLIMU HACEKOMBIMU: penenieHmbl, uHcekmuyuowvl. CpeacTBa JINIYHON TUTHEHBI U KOCMETHKH.
[TpaBmia Ge3omacHON pabOTHI ¢ €AKUMH, TOPIOYMMHU M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH
OBITOBOM XMMHUH.

XuUMHUS U CEIbCKOE X035HCTBO. MuUHepanbHble M opraHuueckue ynoOpeHus. CpeacTsa 3aluThl
pacTeHui.

Xumuss U dHepretuka. IIpupojHble MCTOYHMKH YIVIEBOAOPOIOB. lIpupoaHblli M NOMYyTHBIM
He(TsIHOM ra3el, UX cocTaB U ucnoyib3oBanue. CoctaB HeTH U ee nepepadboTka. HedrenpomyKThl.
OxraHoBoe umcio OeH3zuHa. OxpaHa oOKpyxkawlled cpenpl Ipu HedrenepepaboTke U
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. ANTbTEpHATUBHBIE UICTOYHUKH SHEPTUU.

Xumus B ctpoutenscTBe. LlemenT. beron. I[Togbop onTUManbHBIX CTPOUTEIBHBIX MaTEPHAIOB B
MIPaKTUYECKON JIeSITEIbHOCTH YeJIOBEeKa.

XuUMUS 1 9KOJIOTHA. XUMHUYECKOe 3arps3HeHHe OKpYXKarolleil cpeapl U ero nocienctsusa. OxpaHa

ruapocdepsl, mouBsl, aTMochepbl, GIIOPHI U (PayHBI OT XUMHUYECKOTO 3arps3HCHHMS.

Tema. Ioa Tembr Tunsl 3aga4 IIpakTuyeckue u Kontpoabn
JabopaTopHblie padoThl | ble cpe3bl
Cmpoenue Crtpoenne aToma
eeujecmea Ilepuoouueckuit | Pacuetsl Macchbl +
3uaca 3aKOH u | (o0bema,
nepuoouueckan KOJIMYeCTBa
cucmema J[. H. | BeuiecTBa)
Menoeneesa IIPOAYKTOB
peakuuu, eciu
XumMuueckas OJTHO u3
CBsI3b BEIIECTB JAaHO B
H30bITKE (MMeeT
IpUMECH).
Xumuueckue CxopocTtb Pacuetnl HUccnenoBanue BiIMSIHUA | +
peaxkyuu 25 XUMHMICCKHX TENJIOBOTO pasIuyHBIX (haKTOpOB Ha
uacoe peakuuii ahdexra CKOPOCTH XUMHUUYECKON
peaKkLuH. peaKkLuH.
Wnentuduxanms
HEOPraHUYECKUX
COCIMHEHUM.
[Tonyuenue, cobupanue u
pacro3HaBaHue ra3os.
PacTBOpHI Pacuetsi +
MAacCOBOM J0JIH
(maccer)
XUMHYECKOTO
COCIMHEHUS B




CMCCH.
PacueTsl Maccel
(oOBema,
KOJIMYECTBA
BEIIICCTBA)
MIPOJIYKTa
peakiuu, eciu
OJTHO nu3
BCIIECTB JIAHO B
BHJIE pacTBOpa C

OIPENEICHHO N
MAaCcCOBOM J0JIeH
pacTBOPEHHOTO
BEII[ECTBA.
Peaknuu B Pacuetst VYcerpanenue BpeMEHHOM | +
pacTBopax MAacCOBOM  WJIU | )KECTKOCTH BO/IbI
JJIEKTPOJINTOB obovemMHOM nomu | KauecTBeHHBIE peakuuu
BBIXOJIa Ha HEOPTaHUYECKUE
MPOAYKTa BEII[ECTBA W UOHBI.
peakmumn oT
TEOPETHICCKHI
BO3MOJKHOTO.
OB CaoiicTBa Pacuetsl Pemenue ++
NPOCTBIX BEIeCTB | 0OBEMHBIX SKCIIEPUMEHTATIbHBIX
Meranios n OTHOIIICHUI 3a1a9 o Teme
HEMETALI0B M UX | 1a308 npu | «MeTaiby.
COCAMHEHIH XMMHYECKUX Pemenne
peakumsx. JKCIIEPUMEHTAIBHBIX
3a1a4y o TEMe
«Hemeranmbny.
Pemenue
3KCIIEPUMEHTAIbHBIX
3a1a4y no TeMe
«"enernyeckas CBA3b
MEXIY KJIacCaMHU
HEOPraHUYeCKHX
COEOUHEHUIN.
Xumusa MeTtoasbl Pacuetrsr macchel | OCHOBEI MUIIEBOM
JKM3Hb MO3HAHMS (oOBema, XUMUHU.
S yacos Xumus v KOJIMYeCTBa HccnenoBanue nUIIEBBIX
310pOBbE BEIIIECTBA) n100aBOK.
Xumus B IIPOAYKTOB XUMHSL ~ KOCMETHYECKHUX
NOBCEIHEBHOM peakluuM, €ciu | CPEe/CTB
JKH3HU OJHO u3
Xumus u BEILIECTB JIAHO B
ceJibCKoe u30BITKE (MMeeT
X035HCTBO. IPUMECH).
Xumus u
JHEePreTUKa
Xumusa B

CTPOUTEILCTBE




Xumud "
IKOJIOT U A

Hrorosas
padora 1 yac




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudpukat 603332450510203670830559428146817986133868575849
Bnageney, 3o6epHioc Onbra MNaenoeHa

OeicTeuTened C09.04.2021 no 09.04.2022



http://www.tcpdf.org

		2021-07-28T15:21:56+0500




