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1. H.TIaHI/IpyeMbIe pe3yJbTaTbl OCBOCHUSA y'{eﬁnoro npeamMera

B pesyabTaTe nuyueHusi yaeOHoro npeamera «XuMHs» Ha YPOBHe cpeJHero oouero o0pa3oBaHus:
BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCH:

pacKkpbIBaTh Ha MpUMeEpax pojib XUMUHU B (OPMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTHHBI MUpa U B IPAKTUYECKON JIEATEILHOCTH YEJIOBEKA;
JEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBSI3b MEXK/y XUMHUEH U IPYTUMH €CTECTBEHHBIMU HayKaMu;

pacKpbIBaTh Ha IpUMeEpax MOJIOKEHUs TEOpUU XuMudeckoro crpoenus A.M. bytieposa,

noHuMath (usudeckuit cmeica [lepuonnueckoro 3akona [[.1. MenzaeneeBa u Ha ero OCHOBE OOBSICHATh 3aBUCUMOCTh CBOMCTB XUMUUYECKHUX
3JIEMEHTOB U 00pa30BAHHBIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOECHUSI AaTOMOB;

00BACHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MpeACTaBIeHUH 00 UX COCTaBE U CTPOCHUH;

MPUMEHSTh IpaBHJia CUCTEMaTHYECKOW MEXIyHAapOJHOM HOMEHKJATyphl KaK CpEICTBa pa3iMyeHuss M UACHTH(UKAIMKM BEUIECTB MO X
COCTaBY U CTPOCHHUIO;

COCTaBJIATh MOJIEKYJISPHBIE M CTPYKTYPHbIE (POPMYNIbI OpPraHMYECKUX BEIIECTB KaK HOCUTENeH MHpOpMAalMU O CTPOCHUHU BEIECTBA, €ro
CBOMCTBAX U NPHUHAJICKHOCTU K ONPEACICHHOMY KJI1acCy COCIUHECHHUI;

XapaKTEepPU30BaTh OPraHUYECKUE BEILECTBA II0 COCTAaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBATh IIPUYMHHO-CIECACTBEHHBIE CBA3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMM BEILECTBA;

IIPUBOJUTE NPUMEPHI XMMHYECKHUX PEAKLUHM, PACKPBIBAIOIUX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX IIPEICTABUTENIECH KJIACCOB OPraHUYECKUX
BEIIECTB C LIEIbI0 UX UJICHTU(UKAMU U O0BSICHEHUS 00JIaCTH IPUMEHEHMS,;

IIPOrHO3UPOBATh BO3MOKHOCTb IIPOTEKAHUS XMMHUYECKUX PEAKIIMKA Ha OCHOBE 3HAHUM O THIIaX XUMUYECKOW CBSI3HM B MOJIEKYJIaX PEarceHTOB U
UX PEaKLIHOHHOMN CIIOCOOHOCTH;

UCIOJb30BaTh 3HAHHUA O COCTAaBE, CTPOCHMM M XUMHUYECKUX CBOMCTBAaX BEILECTB [UId O€30MacHOr0 MPUMEHEHUs B IPAKTUYECKOH
NESITEIIbHOCTH;

IPUBOAUTH TNPHUMEPHl MPAKTUUECKOTO HCMOJIb30BaHUs MPOAYKTOB NEepepadOTKH HE(PTH W NPUPOJHOTO Ta3za, BBICOKOMOJEKYISIPHBIX
COEIMHEHUH (ITOJUATUIIEHA, CHHTETUYECKOT0 Kay4uyKa, alleTaTHOTO BOJIOKHA);

IIPOBOJUTH OIBITHI IO PAcCHO3HABAHUIO OPraHMYECKUX BELIECTB: TJMLEPHUHA, YKCYCHOM KHCIIOTBI, HENpPENEIbHBIX >KUPOB, TIJIHOKO3BI,
Kpaxmaia, O€JIKOB — B COCTaB€ MUILEBBIX MPOIYKTOB U KOCMETUYECKUX CPEJICTB;

BJIQJIeTh NPaBUWJIaMH U IpUeMaMH 0e301acHOi paboThl ¢ XUMUUECKUMHU BeLIeCTBaMU U JJaOOPAaTOPHBIM 000PyI0BaHHEM;

yCTaHaBIMBATh 3aBHCHUMOCTb CKOPOCTH XMMHYECKOH pEaKlMu U CMEIICHUs XMMHUYECKOTO PAaBHOBECHUS OT PasIMYHbIX (PAKTOPOB C LIEIBIO
OTIPEEIICHUS ONITUMAJIbHBIX YCIIOBUH IPOTEKAHUS XUMHUUECKUX NTPOLIECCOB;

IIPUBOIUTH IPUMEPBI THIPOIN3a COJIEN B IOBCETHEBHON KU3HU YEJIOBEKA;



MPUBOJUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUMNA B MPUPOJE, MPOU3BOJCTBEHHBIX MPOIECCAX M KU3HEACITEIbHOCTH
OpraHU3MOB;

MIPUBOJUTH TPUMEPHI XUMUYECKUX PEAKIINI, PACKPBIBAIOIINX 00IINE XUMUUYECKUE CBOMCTBA MPOCTHIX BEUIECTB — METAIIOB U HEMETAJIIOB;
MIPOBOJIMTH PACcUYCThl HA HAX0XKJICHHUE MOJICKYJIIPHOH (DOPMYITBI YTIIIEBOOPO/Ia IO TPOAYKTAM CTOPAHUS U MO0 €r0 OTHOCHTEIHHOU IJIOTHOCTH
Y MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIUX B €r0 COCTAaB;

BJIQJICTh TIpaBUIIaMU O€30TIaCHOTO OOpAIICHUS C €AKUMHU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMUH;
OCYIIECTBJISITh MMOMCK XUMUUYECKONU MH(POPMAIIMHU TI0 Ha3BAHUSIM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

KPUTUYECKH OIICHUBATh M MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIIHIO, COACPIKAITYIOCS B COOOIIEHUSX CPEICTB MACCOBOM MH(pOpPMAIIUH,
pecypcax UHTepHETa, HAYYHO-TIOMYJIAPHBIX CTAThsIX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B EJISAX BBISBICHUS OMMOOYHBIX
CyXKJIeHU! U (PopMUpOBaHUS COOCTBEHHOM MO3HITUH;

MIPEACTABIISIT IYTH PEIIEHUS TJI00ATBHBIX MPOOJIEM, CTOSIIUX TIEPE/ YeTOBEUECTBOM: IKOJIOTHUECKUX, YHEPTETUUECKUX, CHIPBEBBIX, U POJIb
XHUMUH B PEIICHUH ITHX TTPOOIeM.

BrInyckHUK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThHCSH:

ULTIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I80JIOYUI0 OPSAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHLIX UCHOPUYECKUX dMAanax ee
passumusi;

UCNOIbL308amMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ay NO U3YYEHUIO CBOLICMS,
€cnoco608 NoyueHus: U pacno3HA8aHUus Op2aHUdecKux eujecmas;

00bACHAMb NPUPOOy U CNocodbl 00PA308AHUSL XUMUUECKOU C8A3U. KOBAIEHMHOU (NOJAPHOU, HENOIAPHOU), UOHHOU, MemalludecKkol,
8000POOHOI — C Yeblo onpedesleHUsi XUMUYECKOU aKMUBHOCMU euecma,

VCMAHABIUBAMb 2EHEMUYECKYI0 C653b MedHcOy KIACCaMU Op2aHudeckux eewjecme Oiisi 0O00CHOBAHUS NPUHYUNUATLHOL B03MOICHOCMU
NOJIYYeHUs OP2AHUYECKUX COCOUHEHUN 3A0AHHO20 COCMABA U CIMPOEHUsL;

VCMAHABIUBAMb 83AUMOCEA3U MeNCOY hakmamu u meopuetl, NPUYUHOU U CIeOCMEUeM NpU aHaiu3e npooIeMHbIX cumyayuli U 060CHO8AHUU
NPUHUMAEMBIX peuleHUll HA OCHO8e XUMUYECKUX 3HAHULL.

MertanpeaMeTHblie pe3yabTaThl
MeTtanpeaMeTHbIE PE3yIbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MpOrpamMMbl MPECTaBICHbI TPeMs IpYIIaMi YHHUBEPCAIbHBIX Y4eOHBIX
nevictuii (YY ).

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe NeiicTBUS

BbInycKHMK Hay4YuTCs:

CaMOCTOATCIIbHO OMPCACIIATH LCIINU, 3a1aBaTh IMMAPaMETPhl U KPUTCPUHU, IIO KOTOPBIM MOKHO OIIPEACIIUTD, UTO LCJIb JOCTUTHYTA,



OLICHMBATh BO3MOKHBIE IOCJICJCTBUS JTOCTHKEHUS IOCTaBICHHOM LIEIU B JESATEIBHOCTH, COOCTBEHHOW >KM3HM U JKU3HH OKpPYXKarOIIMX
J0/Ie, OCHOBBIBASICh Ha COOOPaYKEHHSIX 3TUKU M MOPAJIH;

CTaBHUThH ¥ POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIIEHOCTH U )KU3HEHHBIX CHUTYalUsX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U Jpyrue HemaTepuaibHbIe PECYpChl, HEOOXOIUMBIE JUIsl JOCTUKEHUS OCTaBICHHOM 1IEIIN;
BBIOMPATH MYTh JOCTHIKCHUS 1IeJTH, IJIAHUPOBATh PEIICHUE MOCTABICHHBIX 33/1a4, ONITUMU3UPYS MaTepUalbHbIC U HEMaTepHaIbHbIC 3aTPATHI,
Opranu3oBbIBaTh 3(h(HEeKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUIS JOCTHXKEHUS ITOCTABIICHHOM LIENH;

COTIOCTABJIATH MOJYYEHHBIN PE3yIbTaT AEATENBHOCTH C IIOCTABJIEHHOM 3apaHee LENbIO.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁHl)Ie JeHCcTBUS

BbInycKHMK HAy4YUTCS:

UCKaTh M HAXOAUTh 000OIIEHHbIE CIIOCOOBI pelIeHus 3a/1a4, B TOM YHCIIe, OCYIIECTBISATh pa3BepHYTHINH HH(OOPMALIMOHHBIN MOUCK U CTABUTH
Ha €ro OCHOBE HOBBIE (yueOHbIE ¥ TIO3HABATEILHBIC) 3a/1a4H;

KPUTHYECKH OILIEHHBATh M HMHTEPIPETHPOBATh HH(OpPMALMIO C pPa3HBIX MO3UIMI, pacro3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUUS B
MH(OPMALMOHHBIX UCTOYHUKAX;

WCTIOJb30BaTh PA3JIMYHbIC MOJICITBHO-CXEMAaTHUYECKUE CpPEACTBA ISl TPEACTABICHUS CYIISCTBEHHBIX CBSI3€H M OTHONICHWH, a TakKkKe
MPOTHBOPEYUH, BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX;

HAXOJUTh W TPHBOAWUTH KPUTHUYECKHE apTYMEHTHI B OTHOIICHUH JCHCTBHHA M CYKICHHUW IPYroro; CIOKOWHO M pPa3yMHO OTHOCHUTBCS K
KPUTHYECKHM 3aMEUaHHSM B OTHOIICHHH COOCTBEHHOTO CYX/ICHUS, pACCMAaTPHUBATh UX KaK PECypc COOCTBEHHOTO PAa3BUTHS;

BBIXOJIUTH 32 PAMKH Y4eOHOTO MpeIMeTa U OCYIIECTBIATH IIEeJICHAIIPABICHHBIN MOMCK BO3MOXKHOCTEH Ul IIUPOKOTO MEPEHOCa CPEACTB U
croco0OB JIEHCTBUS;

BBICTPaMBaTh WHAWBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAs OTPAHHUYCHHS CO CTOPOHBI APYIMX YYaCTHHUKOB M PECYpPCHBIC
OTPaHUYCHUS;

MEHSTh U yACP)KUBATh Pa3HbIC MO3UIMH B TIO3HABATEIILHON JCATEIBHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

BbinycKHHMK Hay4YuTCs:

OCYIICCTBJIATH ACJIOBYIO KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMU, TAK U CO B3POCJIBIMU (KaK BHYTpHU 06pa3OBaTeHBHOI>'I OpraHu3anuvu, Taxk 1 3a
cC npenenaMI/I), HO,Z[6I/IpaTL MMapTHEPOB JIA JIEII0BOM KOMMYHUKaAlIlUU HUCXOOA U3 COO6pa)i(eHHI>'I PE3YJIBTAaTUBHOCTU B3aHMOHeﬁCTBHH, a HC
JIMYHBIX CI/IMHaTI/II\/‘I;

IIpru OCYHICCTBJICHUN rpyrmOBoﬁ pa6OTLI OBITh Kak PYKOBOOUTCIICM, TAK U YJICHOM KOMAHIBI B PA3HBIX POJIAX (reHepaTop PII[CIZ, KPHUTHK,
HUCIIOJIHUTEIIb, BLICTyr[ElIOH.IPIfI, OKCIICPT U T.)l.);

KOOPAUHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUSAX pCAJIbHOTO, BUPTYAJIBHOTO U KOM6I/IHI/IpOBaHHOFO BSaHMOIlCﬁCTBHH;



® Ppa3BEpPHYTO, JOTUYHO U TOUHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM a/ICKBATHBIX (YCTHBIX U TUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

® pacro3HaBaTh KOHQUIMKTOTEHHBIE CHTYyallUM W NPeAOTBpamiaTh KOH(MIMKTBI [0 HMX AaKTHUBHOW (ha3bl, BBICTpaMBaTh JEIOBYID U
00pa3oBaTeNbHYI0 KOMMYHHUKAIINIO, W30eras JTMIHOCTHBIX OIICHOYHBIX CY)KICHUH.

2. Conep:xkaHue y4eOHOT0 mpeamera

Ba3oBblii ypoBeHb

OCHOBBI OPraHUYeCcKOil XUMHUH

[losiBIEeHME U pa3BUTHE OPTaHNYECKOM XMMHUH Kak Haykd. [Ipenmer opranndeckoil xuMun. MecTo n 3Ha4eHHE OPraHu4eCKOM XUMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOCHHE KaK MOPSAIOK COECMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPUH XUMUYECKOTO
CTPOEHHMS OpraHn4YecKux coeauHeHnid A.M. bytiiepoBa. YTiepoiHbIl CKeJIEeT OpraHNnYecKOM MOJIEKYibl. KpaTHOCTh XUMHUYECKOW CBA3U. 3aBUCHMOCTh
CBOMCTB BEIECTB OT XUMHUYECKOrO cTpoeHUs Mosekyn. M3omepus u uzomepsl. [lonstue o ¢yHkuuonansHOM rpymme. [IpuHuunel kinaccupukanum
OpraHMyeckux coeAuHeHui. CucremaTdeckas MeXayHapo AHass HOMEHKJIaTypa U MPUHIIUIIEI 00pa30BaHusl Ha3BaHUN OPraHUYECKUX COEAUHEHUH.

Anxanel. Cmpoenue monekynvt memaua. I'omomorndeckuil psan ankaHoB. ['omonorun. Homenxmarypa. M3omepus yriiepoaHOro CKeyera.
3aKOHOMEPHOCTH M3MEHEHUsST (PU3NIECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (HA MpUMEpe METaHA W 3TaHA): PEaKIMH 3aMelleHus (TaIoTeHUPOBaHUE),
JETUAPUPOBAHUS KaK CIIOCOOBI MMOJIy4EHHs BXKHEHIINX COCIMHEHNN B OpraHN4ecKoM CUHTe3e. ['opeHne MeTaHa Kak OJJMH U3 OCHOBHBIX UCTOYHUKOB
TeIula B MPOMBIIIJIEHHOCTH U ObITY. HaxoxieHue B mpupojie ¥ NIpUMEHEHNE alIKaHOB. [loHamue 0 yukioaiKanax.

Ankenbl. Cmpoenue monexynvt smunena. I'omonorndyeckuil psa ankeHoB. HoMmenknatypa. M3omMepus yriaepogHOro CKejlieTa W TOJIOKEHUS
KpaTHOH CBSI3U B MOJIEKyJle. XMMHUYECKHE CBOMCTBA (Ha IPUMEpE 3TUIIEHA): peaKLUK NPUCOEANHEHHs (TraIoOr€eHUPOBAHUE, cuopuposanue, TuipaTaus,
2udpo2anozeHuposanue) Kak crocod rnoyydyeHus (pyHKIMOHAIBHBIX MPOU3BOJHBIX YIIIEBOAOPOAOB, ropeHus. IlomuMepusanus 3TuieHa Kak OCHOBHOE
HaIIPABJICHUE €0 UCNO0Jb30BaHusl. [10MMITHIIEH KaKk KpYITHOTOHHAKHBIHM IPOIYKT XUMUYECKOTO NMPOU3BOACTBA. [[puMenenue stuneHa.

Ankanuensl U kayuykd. [lonsTue o0 ankaaueHax Kak yrieBoJOpoJax ¢ ABYMs IBOMHbIMM cBA3siMu. [lonumepusauus auBuHuia (OyraaueHa-
1,3) kak cnoco® MoJydyeHuss CHHTETHUYECKOro Kaydyka. HaTypanbHbIi M CHHTETHYCCKHMU Kaydyykd. Bynmkanuzanms kayuyka. Pesuna. IIpumenenue
Kay4yKa U PE3UHBL.

Anxunsl. Cmpoenue monexynvl ayemunena. 1'omosorndeckuil psn ankuHos. Homenknarypa. M3oMepust yriaepoaHOro ckeiera M IMOJIOKEHUS
KpaTHOM CBSI3W B MoJleKyJe. XMMHUYECKHE CBOMCTBa (Ha IpUMepe aleTH/eHa): PEeakUHUHU MHPUCOECIUHEHHUs (TaJoreHUpoBaHUE, uopuposaue,
THIIpATAUs, 2UOpO2aio2eHUposanue) Kak CIoco0 IMOJydyeHHs IOJIMMEpPOB W APYrUX MOJIE3HBIX HpPOAYKTOB. ['opeHue anermieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIs1 CBAPKU M PE3KU MeTauIoB. [Ipumenenue aneruieHa.

Apenbl. beH3051 Kak NpeAcTaBUTENb apOMaTHYECKUX YIIIEBOAOPOAOB. Cmpoenue monekynvi Oen3oia. XUMHUECKHE CBOICTBA: peakLUuU
3aMelleHusl (TajJoreHHpoBaHMe) KakK Ccrnoco0 TMOJydeHHsT XUMMUYECKMX CpPEJCTB 3alllMThl pPAacTeHUH, NPUCOECTUHEHUs (TUIPUPOBAHHE) Kak
JI0Ka3aTeNbCTBO HEMPEEIbHOI0 Xapakrepa 0ensona. Peakius ropenus. [lpumenenue 6en3ona.

Crnuptel. Knaccudukarus, HOMEHKIaTypa, H30MEpHsl CIUPTOB. MeTaHOI M 3TaHOJ KaK MPEJICTABUTENN MPEAeTbHBIX OJHOATOMHBIX CIIUPTOB.
XuMHUYecKrue CBOICTBa (Ha MpHMepe METAaHOJIa W 3TaHOJa): B3aUMOJAEHCTBUE C HATPUEM Kak CIOCO0 YCTAaHOBJICHMS HAJTW4Ms THUAPOKCOTPYIIIHI,
peaknus ¢ raJoreHoBOJOPOAaMHU Kak Coco0 MOJTydeHHUs] pacTBOPUTENEH, JAerHIpaTalys Kak crioco0 MoyyuyeHus dTUiaeHa. Peakuus ropeHus: CiupTel



Kak TomiuBo. IIpumeHeHue meraHona u 3TaHosia. PU3MOIOTHYECKOE JEUCTBHE METAHOJA M ATaHOJIa HAa OPraHU3M YeJOBEKa. DTHIICHIJIMKOJIb U
[JIMIEPUH KaK MPEACTaBUTENM MPEACIbHBIX MHOTOATOMHBIX cnUpTOB. KauecTBeHHas peakivsi Ha MHOTOAQTOMHbBIE CHHUPTHI U €€ MPUMEHEHUE s
pacro3HaBaHus TJIMIIEPUHA B COCTaBE KOCMETUUYECKUX cpeacTB. [IpakTHueckoe NPUMEHEHNE STUIICHTIIMKOJIS U TJIUIEpUHA.

®enon. CrpoeHue MOJEKyIbl peHoa. B3aumnoe enusanue amomos 8 monexyne genona. Xumuueckue ceolcmea: 63aumMooeicmsue ¢ Hampuem,
2uopokcuoom nampusi, opomom. Ilpumenenune dpeHona.

Anbaerunbsl. Metanans (Gopmanbierun) U 3TaHallb (aleTaabIeTHa) Kak MpeJACTaBUTENN TPEAETbHbBIX albAeru10B. KauyecTBeHHbIE peakiuy Ha
KapOOHWJIBHYIO TPYIITYy (pPEeakius «CepeOpssHOro 3epkaiia», B3aummojuehcTBue ¢ ruapokcunom Mmeau (II) m mx mpumMeHeHue i OOHApYKCHHS
MpEeACIbHBIX AJIbJIETUA0B B IPOMBIIIEHHBIX CTOYHBIX BOJAaX. TOKCUYHOCTH alibeTuI0B. [IpuMenenne Gpopmanbaeruia u aneraibaeruia.

KapOGoHoBbie KHUCHIOTHI. YKCYCHAsl KUCIOTA KaK MPEACTaBUTENb MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMUYECKUE CBOWCTBA (Ha
MpUMepe YKCYCHOM KHCJIOTHI): pEakluu C METaylaMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHMSMHU M COJIIMH Kak TIOJITBEPXKICHHUE CXOJCTBA C
HEOPraHMYECKHUMU KUCIOTaMU. Peakuus sTeprupuKainy KaK croco0 moaydeHus cioxHbX 3gupoB. [Ipumenenue ykcycHolt kuciotsl. [IpeacraBinenue
0 BBICIITUX KaPOOHOBBIX KHCIIOTAX.

Crnoxubie >pupbl U kupbl. CioxkHbIe 3UPBI KaK TMPOIYKTHI B3aWMOJCHCTBUS KapOOHOBBIX KHCJIOT CO cnupTaMu. [IprMEHEHHE CIIOXKHBIX
3(¢UpOB B MUIEBOX U MAPHIOMEPHON MPOMBIIIIEHHOCTH. KUPBI KaK CIOXKHBIE dPUPHI TIMIIEPUHA U BBICIINX KapOOHOBBIX KUCJIOT. PacTuTenbHbIe U
YKUBOTHBIE KUPBI, UX COCTaB. Pacmo3HaBaHne paCTUTENbHBIX JKHPOB Ha OCHOBAHUH MX HEMIPEACIbHOTO Xapakrepa. [Ipumenenue xupos. ['uaponus wim
OMBUICHHE KHUPOB KaK CIIOCOO MPOMBIIUICHHOTO TOJTYYE€HUS COJIEH BBICIIMX KapOOHOBBIX KHMCIOT. MBIJIA Kak COJU BBICIIMX KapOOHOBBIX KHCIOT.
Moromue cBONCTBA MbLIA.

VYrneoapl. Knaccudukamus yrieBogoB. Haxoxxnenue yriieBooB B mpupoe. [ mroko3a kak anpaerumocnupT. bpoxenue rimoko3el. Caxaposa.
T'uoponuz caxaposer. Kpaxman ¥ LeUII0N03a Kak OMOJOTMYECKHE MOJMMEpbl. XHUMHUYECKHE CBOICTBA Kpaxmaja M LEeJUII0N03bl (TUIpOJu3,
KauecTBEHHAas peaklus ¢ HoJ0M Ha KpaxMmall U ee MpUMEHEeHHe Juid oOHapyKeHUsl KpaxMmaia B MpoaykTax nuTanus). [lpumenenue u Guonoruyeckas
poJib yriieBo0B. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEpPE alleTaTHOIO BOJIOKHA.

Wnentuduxaiuss opraHn4eckux COeIMHEHUN. [ enemuyeckas csa3b medHcoy Kiaccamu opeaHudeckux coeounerutl. TUTbl XUMMUYECKUX peakui
B OpPraHNYecKOd XUMUHU.

AmuHokucinoTel U Oenku. CocTaB MU HOMEHKJIATypa. AMHUHOKHUCIOTHI Kak amQoTepHble OpraHuyeckue coefauHenus. l[lenTuanHas cB3b.
buonoruueckoe 3HaueHue o-aMUHOKHUCIOT. O0ONMacTU MPUMEHEHUs aMUHOKHUCIOT. benku kak nmpupoaHsie 6uononumepsl. CocTaB U cTpoeHue OeNKOB.
XUMUYECKHE CBOMCTBa OEIKOB: THAPONU3, AeHarypauus. OOHapykeHue OeNKOB IMpH MOMOIIM KadeCTBEHHBIX (LBETHBIX) peakiuil. [IpeBparmienus
OeNKOB MUIIK B opraHu3Me. buonornyeckue GyHKINHA OEIKOB.

Teopernyeckue 0CHOBbI XMMUM

Crpoenue BemectBa. CoBpeMeHHass MOJIENIb CTPOCHHs aToMma. DJIeKTpoHHas KoHpurypamus atoma. OcHogHoe U 8030yHcOeHHble COCMOSHUSA
amomos. Kinaccudukaims XHMHUYECKUX SJIEMEHTOB (s-, P-, d-ameMenThl). OCOOEHHOCTH CTPOEHHS SHEPreTHYECKHX YPOBHEHW aToMOB d-3JI€MEHTOB.
[Tepuonnueckas cucrema xumuuyeckux anemeHtoB .M. MenaeneeBa. @usnueckuii cmpica Ilepuoanueckoro 3akona .M. Menneneesa. [Ipuuunel u
3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB JJIEMEHTOB M HX COCAUMHEHUN MO MepuoJaM U Tpynnam. DJIEKTPOHHAas NpHUpOAa XUMHUYECKOH CBS3U.
DNEeKTPOOTPULIATENBHOCTh. BHIBI XUMHYECKOW CBs3M (KOBaJCHTHAs, HOHHAs, METaJUIMYEeCKas, BOJOPOJHAs) M MEXaHH3MbI €€ OO0pa30BaHMI.



Kpucmannuueckue u amopgpnvie sewjecmea. Tunvt Kpucmaiiuyeckux peuemox (AmomHas, MONeKyIAPHAs, UOHHAS, Memaniudeckas). 3aeucumocms
Quzuueckux ceolicms geujecmea om muna Kpucmaiiuieckou peuwtemku. [IpuauHbI MHOTOOOpa3usl BEIECTB.

XUMHYECKUE peakiuu. 'oMOoreHHble U rereporeHHbie peaknuu. CKOPOCTh Peaklnu, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (DaKTOPOB: MPUPOIBI
pearupyrouux BeIecTB, KOHIEHTPAlMY Pearupyroux BEIlecTB, TEMIEPATyphl, IUIOIAM PEAKLIMOHHONW OBEPXHOCTH, HAIMYUS KaTanu3zaropa. Poib
KaTaJIu3aToOpOB B IPUPOJE U MPOMBIIUIEHHOM IMpOou3BoJACTBE. OOpaTUMOCTh peakuuid. XMMUYECKOE PABHOBECUE M €0 CMEILIEHHE IOJ JeHCTBUEM
pa3nuyHbIX (PAKTOPOB (KOHIIEHTpAIMsI PEAareHTOB WM MPOJYKTOB pPEaKIHH, aBJIEHUE, TEMIeparypa) A CO3JaHHs ONTHUMAJIbHBIX YCIOBHMA
MIPOTEKAHUSI XUMUYECKUX IpoueccoB. Jucnepcuvie cucmemvl. llonamue o xornoudax (3oau, 2enu). Memunnvie pacmeopel. Peakuun B pacTBOpax
ANIEKTPOJIUTOB. pH pacTBopa Kak Mokas3aTeslb KUCIOTHOCTH cpeabl. ['maponus coneil. 3HaueHne ruaposan3a B OMOJOTMUECKUX OOMEHHBIX MpoIeccax.
OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKIUMU B TMPUPOJE, MPOU3BOACTBEHHBIX IMPOILECCaX M KU3HEAEATEIbHOCTH OPraHu3MoB. OKHCIUTENIBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB IIaBHBIX M MOOOYHBIX MOATPYyNI (Me/b, XKeJNe30) U HEMETAJJIOB: BOJOPO/ia, KUCIOpO/a,
raJIOreHoOB, Cepbl, a30Ta, Gocdopa, yriaepoaa, kpeMuus. Koppo3us MeTamioB: BUJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3UU. DIeKMpoau3
pacmeopos u pacniaeos. llpumenenue s1eKkmpoausa 6 npoMvluLIeHHOCHU.

XuMus 4 KM3Hb

Hayunple Metonsl mo3Hanust B xuMmuu. Vcrounnku xumudeckod uHpopmaruu. [louck wHboOpManuu 1o Ha3BaHHAM, HACHTHHUKATOpaM,
CTPYKTYPHBIM (popmyiiaMm. MoieTupoBaHre XUMHUYECKUX TTPOIIECCOB U SBJICHHUM, XUMUYECKUL AHANU3 U CUHME3 KaK METOAbl HAyYHOTO TTO3HAHMSL.

Xumuss W 310poBbe. JlekapcTBa, (epMEeHTHI, BHTAaMHHBI, TOPMOHBI, MHHEpalbHbIE BOJABI. I[IpoOiembl, CBsI3aHHBIE C TPUMEHEHUEM
JIEKApCTBEHHBIX TpemapaToB. BpemHbie NpUBBHYKKA W (HAKTOPHI, pa3pylialomiue 3J0poBbe (KypeHue, YIOTpeOJICHHE alKoroJisi, HapKOMaHHS).
ParmmmonansHoe uranue. [Tuwesvie 0obasku. OcHosbl NUUEBOL XUMUU.

XuMHS B TIOBCETHEBHOM JkM3HU. Motolue u uuctsanme cpeactBa. Cpeocmea 60pbobl ¢ ObimMoBbIMU HACEKOMBIMU. PeNneiieHmbl, UHCeKMUYUObL.
CpencrtBa TUYHOM TUTHEHBI M KOCMeTHUKH. [IpaBuna Ge3omacHoi pabOTHI ¢ €IKMMH, TOPIOYMMH UM TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBOM
XUMHUH.

XHUMHS U CEIIbCKOE X03IMCTBO. MUHEpaibHbIe U OpraHudeckue yaoopeHus. CpecTBa 3amuThl paCTCHUM.

Xumus u dHepreTuka. [[pupogHbie HCTOYHUKH YTieBOI0poA0B. [IpupoaHbIi 1 MOMYyTHBIM HEPTAHOM ra3bl, UX COCTaB M UCIOJIb30BaHue. CocTaB
He(pTu U ee nepepadborka. Heprenponykrsl. OxTaHoBoe umcio 6eH3uHa. OxpaHa okpyKarolieil cpeasl npu HedrenepepaboTKe U TPAHCIOPTHPOBKE
He(TEenpOayKTOB. AJIbTepHATUBHBIC UCTOYHUKHU SHEPTUH.

Xumus B ctpouteabeTBe. LlemeHnt. beton. [Toa0op onTUMaabHBIX CTPOUTEIBHBIX MAaTEPUAIOB B IPAKTUYCCKOMN JACATEIHPHOCTH YEIOBEKA.

XUMUS ¥ 9KOJIOTHsl. XUMUYECKOE 3arps3HeHHE OKPYKarollel cpeabl U ero nocneactsus. OxpaHa ruapocdepsl, MouBbl, atMocdepsl, GIopsl 1
(dayHBI OT XMMHYECKOTO 3arps3HEHHUS.



3. TemaTHueckoe IJIAHUPOBAHUE

10 ximacc

Paspgen

Tema ypoka

Kon-Bo
yacoB

lMoBTOpEHKE.

MoBTOpeHve Tem 13 pasgena 9 knacca Knaccudukaums HeopraHMYeCKMX BELLECTB

KJ'IaCCVId)VIKaLI,I/IFl HeopraHn4eckmnx BewecTB

MpaBuna onpegeneHns cteneHen okncneHus (NoBTopeHune)

PaccrtaHoBka KOS(*)(*)I/ILI,I/IGHTOB B ypaBHEHNAX MEeTOO0M 3J1IEKTPOHHOIo BanaHca

Teopwﬂ CTpOEeHUA opraHn4ecknx COEANHEHUN.

MpeaomeT opraHU4ecKo XMmnm

Teopus CTpoeHus opraHmyecknx coegmuHeHnn A.M.bytneposa

Teopusi CTPOEHWUsSI OPraHNYeCKNX CoeanHeHN

aneBop,opop,bl N nx npmpogHble NCTOYHUKN.

[MpUpoaHbIN ra3 Kak CTOYHMK YrNeBogopOL0B

MpenenbHble yrnerogopoabl. AfkaHbl

OTUNEHOBbIE YrNeBoAOPOAb!. AMKeHbI

[veHoBble yrnesogopoapl, Kay4uyku

AueTnneHoBble yrnesogopoabl. ANKWHbI

ApomaTtnyeckune yrneesogopoabl .ApeHbl

HedTb 1 cnocobbl e€ nepepaboTkn

KoHTponbHasa pabota no teme "Yrnesogopoab!"
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Kvucnopogocoaepskallue opraHudeckune
coeVHEeHMs.

CnnpTbl

KameHHbI yronb

deHon

Anbaervabl

Kap6oHoBble KUCNOTbI

CnoxHble 3oupbl 1 XKUpbl

Yrnesogbl 1

Yrnesoabl2

AsoTocogepKallme opraHnyeckme CoefuHeHus.

AMUHBI. AHUMNWH.

AMMHOKMCNOTbI

Benkn

MoHsTME 0 HYKNEeNHOBbLIX KUCNoTax

'eHeTU4YecKasa CBA3b MeXxay Knaccamm opraHn4eckux COeANHEHUNN

MpakTnyeckasa pabota " MigeHTndnkaumsa opraHM4ecknx coegmHeHnn"

KoHTponbHasa pabota Ne2 no teme "Kucnopoa u asotcogepxalime opraHMyeckmue
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BellecTea

XUMUSA U KU3Hb. lMnacTmacchl 1 BONOKHa 1
PepMeHTbI 1 BUTAMUHBI 1
"apMOHbI 1 NekapcTBa 1
MpakTuyeckasi pabota " PacnosHaBaHue nnactmMacc U BOSTOKOH" 1
11 knacc
Kon-Bo

Pazpgen Tema ypoka yacoB
CTtpoeHue BeLecTts (9 4) OcCHOBHbIE CBEJEHNSA O CTPOEHUN aToMma 1
Mepuopnyeckasn cuctema xmmmyeckmnx anemeHToB [1. V. MeHgeneeea n y4eHne 0 CTPOEHMM aToMa. 1

dunocodckmne 0cHOoBbI 06LLHOCTM [epnoanyeckoro 3akoHa U TEOPUM XMMUYECKOTo CTpoeHusi.BxogHom

KOHTPOIb.

MoHHasa xmmunyeckasa CBA3b U MOHHbIE Kpuctannnyeckue peIJJéTKI/I

KoBaneHTHas xummyeckasi cBsidab. ATOMHbIE U MOJEKYNApPHbIEe Kpuctanindyeckme peLIJéTKVI.

MeTannuyeckas xummnyeckas cBs3b

BoaopoaHas xvumuyeckast CBsi3b.

Monnmepbl

[ncnepcHble cuctembl

XumMmnyeckue peakumm (12 4)

Knaccudumkaumsa XxMMmnyecknx peakumm

CKOpOCTb XUMUYECKMX peakLum

O6paTMMOCTb XMMNYECKMX peakunin. XnMm4yeckoe paBHOBECKE N CMOCODLI ero CMeLLEeHNs

Maponus

M'maponus.

OKMCNUTENBHO-BOCCTAHOBUTESbHbIE peakunn

OneKTPonus pacnnasoB 1 pacTBOPoB. MNpakTyeckoe NpUMeHEHe aNeKTponnsa

OneKTPonus pacnnasoB U pacTBOpPoB. MNpakTnYeckoe NprMeHeHne aneKTponmnsa.

Mpaktnyeckas pabota Ne 1. PelleHne akcnepyMeHTanbHbIX 3agay no TeMe « XuMmuyeckas peakumsi»

MoBTOpeHMe n 0606LLEHNE N3YHEHHOTO

KoHTponbHas pabota Ne 1 « CTpoeHue BelllecTBa. XMMUYeCcKas peakums»

BewyectBa 1 nx ceonctea (9 4)

MeTannsl

Hemetannbl. brnaropogHole rasbl.

KncnoTbl HeopraHM4eckne n opraHn4eckue

OcHoBaHus HeopraHn4eckne n opraHn4eckne

AM(*)OTeprIe CcoeaNHEHNA HEOPraHn4YecKkmne n opraHm4eckme

Conu
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Mpaktuyeckasi pabota Ne 2. PelleHre akcnepMMeHTanbHbIX 3aga4 no Teme «BellecTBa n nx cBoNcTBay

lMoBTOpPEHME U 0606LLIEHNE TEMDI

=

KoHTponbHasi pabota Ne 2 «BelecTBa 1 ux cBocTeay

=

Xumuns n coBpemeHHoe obLLecTBo (4
4)

Xnmmyeckas TeXHONOorus

Xnmmyeckas rPaMOTHOCTb KaK KOMIMOHEHT obuwen KynbTypbl YelTOBEKa

lMoBTOpEHMe no pasgeny1

[MoBTOpPEHME NO TEME2

0O606LeHVe No pasgeny.

SN
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