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IHosicHuTeALHAA 3aIIHCKA

ba3oBrlil ypoBeHb

N3yuenune npeameTHoi o0actu «EcTeCTBEHHBIE HAYKW» TOJDKHO 00ECTICUNTD:

c(OpPMHPOBAHHOCTb OCHOB LIEJIOCTHON Hay4YHOU KapTUHBI MUPA;

(opMHpOBaHNE TOHUMAHUS B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK; cop-
MHUPOBAaHHOCTb IIOHMMaHUSl BIIMSHUS €CTECTBEHHBIX HAayK Ha OKPYKAIOLIYI0 Cpely, 3KOHOMHUYE-
CKYI0, TEXHOJIOTHYECKYIO, COLIMATIBHYIO M THUECKYIO c(hepbl 1eATEIbHOCTH YEI0BEKa;

CO3/1aHU€e YCIOBUH Il pa3BUTHs HABBIKOB y4eOHOM, MPOEKTHO-NUCCIIEA0BATENBLCKOM, TBOpUE-
CKOM JeSITeIbHOCTH, MOTUBAIIMM O0yUaIOIIUXCsl K CAMOPA3BUTHIO;

c(OPMHPOBAHHOCTh YMEHHH aHAJIM3UPOBaTh, OLEHHMBATH, MPOBEPSATH HA JIOCTOBEPHOCTH M
000011aTh HAyYHYIO HH(OpPMAITHIO;

c(OpMHPOBAHHOCTH HABBIKOB O€30MAaCHOI pabOTHI BO BpeMsl IPOESKTHO-UCCIIEAOBATENLCKOM 1
9KCHEPUMEHTAIBHOHN J1eATEIbHOCTH, IPU UCIIOIBb30BaHUH Ja00paTOPHOTO 000PYIOBaHHUS.

B ocHOBe TUIaHUpOBaHHS Kypca JIKaT CISAYIONINe HOPMATHBHBIE JOKYMEHTHI H IPUMEPHbIe
NMPOrpaMmbi:

- ®I'OC COO (ITpuka3z ot 17 mas 2012 1. Ne 413 «O6 ytBepxkaenun denepanpbHOro rocy-
JApCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIapTa CPEAHEro oOmero oOpa3oBaHUS» CO BCEMH HM3MEHE-
HUSIMH )

- OOIT COO MAOY COLI Ne4

- Kanenmapusbiii yueOHbIi rpaduk, YUeOHBIN MJIaH IIKOJIB HA TEKYIIUA YICOHBIN TO/I.

[Iporpammel kypca xumun 1i1s 10 -11 kinacca o6meo0pa3oBaTenbHBIX YUpekaeHu ( 6a30BbIi
ypoBeHb), 2015r. COOpHHK HOPMAaTUBHBIX JOKYMEHTOB. Xumus. //coct. D.J1./Inenpos, A.I'. Apka-
neeB. - M.: «Jlpoday, 2015

PaGoune mporpamMmbl 1O XHUMHH. 8-11kmacc. Ilo mporpamme TI'abpuensna O.C.
//coct.Mopo3zoB B.E.- M.: «I'nmo6yc» 2015

B cucreme ecrecTBEHHO-HaydyHOro OOpa3oBaHMsA XUMHS KakK y4eOHBIH NpeIMeT 3aHUMaeT
Ba)XKHOE MECTO B MIO3HAHUU 3aKOHOB MPUPO/bI, HOPMUPOBAHMM HAYYHOH KapTHHBI MHpA, XUMHUYeE-
CKOM IpaMOTHOCTH, HEOOXOIUMOMN JIJIsl TOBCETHEBHOM JKU3HU, HAaBBIKOB 37J0POBOTO U 0€30M1acCHOr0
JUIS 4elloBeKa M OKpYXKaroIleil ero cpenbl 0Opa3a *KHU3HH, a TAaK)KE€ B BOCIUTAHUU HKOJIOTHUECKOU
KYJbTYpBbl, (POPMUPOBAHNHN COOCTBEHHOM MO3MLMHU M0 OTHOIIEHUIO K XMMHUYECKOH HMH(OpMAaINH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

VYcenemHocTs U3y4eHus: yueOHOro npeaMera CBsi3aHa ¢ OBJIAJCHHEM OCHOBHBIMM IOHATUSAMHU
XUMHHU, HAYYHBIMH (PaKTaMH, 3aKOHAMH, TCOPHSIMHU, MPUMEHEHHEM IOJY4YEHHBIX 3HAHUH Ipu pe-
IIEHUU NPAKTHYECKUX 3ajau.

B cootBerctBum ¢ ®I'OC COO xumHs MOXKET U3ydaTbcsi Ha 0a30BOM U yrIIyOJICHHOM YpOB-
HSIX.

N3ydyenne xumun Ha 0a30BOM ypOBHE OPHEHTHPOBAHO Ha o0ecreueHue o0Ieoopa3oBaTeb-
HOMW M OOLIEKYIbTYPHOH MOATOTOBKYU BBITYCKHUKOB.

Copneprxanme 06a30BOro Kypca M0o3BOJISIET PACKPBITh BEAYIINE UACH U OTAEIbHBIC ITOJ0XKEHUS,
Ba)XKHbIE B [I03HABATEIIbHOM U MUPOBO33PEHUECKOM OTHOIIEHUH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT
COCTaBa M CTPOCHMSA; OOYCIOBICHHOCTh NPHUMEHEHHUS BEILECTB MX CBOMCTBAMHU; MaTepHaIbHOE
€IMHCTBO HEOPIaHNYECKUX U OPraHUYECKUX BEILECTB; BO3PACTAIONIAs POJIb XUMHUH B CO3JaHUU HO-
BBIX JIEKAPCTB U MAaTE€PUAJIOB, B 5KOHOMHUH CHIPbs, OXpaHe OKPYKAIOIIEH Cpebl.

N3yuenue npenmera «XuMHUs» B 4aCTU (POPMUPOBAHUS y 00YYAIOLIMXCS HAYYHOT'O MUPOBO3-
3pEeHHsI, OCBOCHHUS OOIEHAYYHBIX METOJOB MTO3HAHMS, a TAK)Ke MPAKTUUYECKOTO MPUMEHEHHs Hay4d-
HBIX 3HaHUIl OCHOBAHO Ha MEXIIPEIMETHBIX CBS3AX C NPeIMETaMU 00JacTel eCTeCTBEHHbIX, MaTe-
MaTHYECKHX U TYMAaHUTAPHBIX HAYK.



[Iporpamma yuebHOTO mpenMera «XHMHS» COCTaBlIeHa HA OCHOBE MOJYJIBHOTO MPUHIUIA
NOCTPOCHHS y4eOHOTO MaTepuasa, YYUTHIBAET BO3ZMOXKHOCTH IOJIyUEHHS 3HAHUH B TOM YHUCIIE Ye-
pe3 MPaKTUIECKYIO e TEIBHOCTh. B porpamme CoaepKUTCS IPUMEPHBIN IEPeYeHb MPAKTHUECKUX
pabor.

IIporpamma Kypca u IVIAHUPOBAHME AIEKBATHBI Y4eOHUKY:

10 kmacca «Xumus» aprop I'abpuensn O.C, @.H.MackaeB. Xumust (6a30BbIil ypoBeHb) 10K1.
Mocksa: « Ipoda», 2015
11 xknmacc«Xumusi» aBrop ['abpuemnsa O.C, I'.I'. JIsicoBa. Xumus (6a30Bbiit ypoBeHs) 11ki1. MockBa:
« Hdpodan, 2013

MecTo npeamera B y4eOHOM IJIaHe

[Ipenmer Xumust BXOIUT B IIEpeYeHb IPEeMETOB 10 BeIOOpy. B 10 — 11 knacce Ha n3ydyeHue XuMuu
B yueOHOM IJIaHEe OTBOIUTCS 68 yacos:

10 xnacc: 34 yaeOHBIX Henemb, Mo 1 4acy B HEeIo;

11 kmacc: 33 yueOHBIX Heenb 1Mo 1 yacy B HEIEIo

TpedoBanusi K 00pa3oBaTe/IbHOI NMPorpaMMe, CBA3aHHbIE ¢ AHTUKOPPYNIIMOHHBIM BOC-
nuranueM ([TMCbMO ot 3 aBrycra 2015 r. N 08-1189)
1) ycBOoeHHE T'yMaHUCTHYECKHX, JEMOKPATHYECKHX W TPAJULIUOHHBIX LIEHHOCTEH MHOTOHAIHO-
HAJIBHOT'O POCCUICKOTO O0IIeCTBa;
2) OCBOCHHE COL[MAIBHBIX HOPM, MPABUJI IOBEIEHUS, PoJieil 1 (OopM COIMATbHOM KU3HU B IpyMmax
U COOOIIeCTBaX, BKIIIOYAsl B3POCIIbIC U COIMAILHBIE COOOIIECTBa;
3) pa3BUTHE MOPAJIILHOTO CO3HAHMS U KOMIIETEHTHOCTH B PELICHUH MOPaJIbHBIX MTPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (hOpMHUpOBAHKE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O IMOBEICHHS, OCO-
3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIIKaM;
4) popmMupoBaHHE OCHOB NMPABOCO3HAHUS ISl COOTHECEHUSI COOCTBEHHOTO MTOBEICHUS U ITOCTYITKOB
JPYrUX JIFOJIEW ¢ HPAaBCTBEHHBIMU LIEHHOCTSIMU M HOPMaMU ITOBEJEHUS, YCTAHOBIECHHBIMU 3aKOHO-
natenbcTBoM Poccuiickoit @enepanyiy, yOKICHHOCTH B HEOOXOIMMOCTH 3alIUINAThH MPABOMOPS-
JIOK TIPaBOBBIMHM CIOCOOaMU U CpPeICTBaMHU, YMEHHMM pealin30BbIBATH OCHOBHBIE COIMANBHBIE PO-
JH B Tpeenax CBOEH JeecrioCOOHOCTH.

TpeboBanus Kk pe3yJbTaTAMOCBOCHHS O0YYaIOIIMMHCS OCHOBHOM 00Opa3oBaTeiIbHOI Mpo-
rpaMMBbI CpeaHEro o0Iero oopa3oBaHus

(®IroC COO (Ilpukas ot 17 mast 2012 1. Ne 413 «O6 yrBepxkaeHun DenepanbHOTO TOCy-
JApPCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CpeAHero oOlero oopazoBaHUsA» CO BCEMHU H3MEHe-
HUSIMU )

«Xumus» (0a30Bblii ypoBeHb) — TPeOOBaHUS K MPEAMETHBIM pe3yjIbTaTaM OCBOCHUS 0a30-
BOT'0 Kypca XMMUH JIOJKHBI OTPAXKaTh:

1) chopMUPOBAHHOCTH MPEACTABICHUN O MECTe XHMHH B COBPEMEHHOW HAyYHOH KapTHUHE
MUpa; TOHUMaHUE POJIH XUMUU B (POPMUPOBAHUU KPYro30pa U PyHKIIMOHATBHON IPaMOTHOCTH Ye-
JIOBEKA JUIsl pEeIICHUs MPAKTUYECKUX 3a7a4;

2) BIIQJICHUE OCHOBOIIOJIATAIOIIUMH XUMUYCCKUMHU TIOHSATHSIMHU, TCOPUSIMH, 3aKOHAMHU U 3aKO-
HOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XMMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BiIajicHrEe OCHOBHBIMU METOJJaMH HAYYHOTO TIO3HAHUS, UCTIOIb3YyEMbIMU B XUMUH: HaOJIFO-
JIeHUe, OMHCAaHKue, U3MEPEHHE, IKCIIEPUMEHT; yMEeHHe 00paldaThiBaTh, OOBACHATH PE3yIbTaThl MPO-
BEJICHHBIX OTMBITOB U JIEJIaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh METOJbI TTO3HAHUS
IIPHU PELIEHNHN TPAKTUYECKHX 3a/1a4;

4) chopMHPOBAHHOCTh YMEHHSI JaBaTh KOJUYCCTBCHHBIC OLICHKA M MPOBOIUTH PACUYETHI IO
XUMHUUYECKUM (pOpMysiaM U ypaBHEHUSIM;

5) BiajicHKE TPAaBUIIAMU TEXHUKH 0€30MIaCHOCTH MPH UCIIOJIb30BAHUN XUMHUYECKUX BEIICCTB;



6) chopMHUPOBAaHHOCTH COOCTBEHHOUW MO3MIIMK MO OTHOIICHUIO K XUMHUYECKOW MH(OpMAIIHIH,
MOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

OcHoBHOE cojiep:kaHue Y4eOHOro npeamMera XuMUs HA YPOBHe cpeHero odouero oopa-
3oBanus(IIpumepnas OOII COO, onobpena pemeHueM QenepaibHOro yu4eOHO-METOAMUECKOTO
o0beMHeHns 110 001eMy 00pa3oBaHuIo, MPOTOKOJI OT 28 uioHs 2016 1. Ne 2/16-3).

ba3oBrlil ypoBeHb

OCHOBBI OPraHNYecKOil XUMHHU

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMMH Kak Hayku. [Ipegmer opraHn4eckoi XUMHUH.
MecTo 1 3HaYeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XVMHYECKOE CTPOEHUE KAK MOPSAIOK COETUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHT-
HOCTH. OCHOBHBIE MTOJIOKEHNS TEOPUU XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX COETMHEHUIN
A.M. ByriepoBa. YIiepoaHblil CKeJIeT OpraHUuYECKO MOeKybl. KpaTHOCTE XMMHUECKOH CBSI3H.
3aBUCUMOCTbH CBOMCTB BEIIECTB OT XUMHUUECKOTO CTpoeHust MoJieky. M3omepust u uzomepsl. [1ons-
THe 0 QYHKIMOHATBHOM rpynme. [IpuHIuNb KiaccupuKauy OpraHnuecKux coeauaennii. Cucre-
MaTH4YecKasi MeXKAyHapoJHasi HOMEHKIIaTypa U MPUHIUIIBI 00pa30BaHUs Ha3BaHUN OPraHUYECKUX
COCIMHECHUM.

Aunkanbl. Cmpoenue monexynvt memana. I'omonornueckuid pan ankaHoB. ['omonoru. Homen-
kiarypa. M3oMepus yriiepoHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX CBOMCTB.
XuUMHYECKUEe CBOMCTBA (Ha MPUMEpPE METaHa U dTaHa): PEaKIIUU 3aMEIIeHHs (TaJloreHHPOBaHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOTyYSHHsI BAXXHEHUIITNX COSAMHEHHH B Oprannyeckom cunrese. ['o-
peHue MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B TPOMBIIIJICHHOCTH U ObITy. Haxoxe-
HUE B IPUPOJIE U IPUMEHEHHE ATKAHOB. [[oHAmMUE O YUKTOATKAHAX.

Aunkenbl. Cmpoenue monexynvt smunena. ['omosnornueckuit psaa ankeHoB. Homenknarypa.
H30oMepus yriepoJHOro CKeeTa v MoJI0KEHUSI KPaTHOM CBSI3U B MOJIEKYJIE. XUMHUYECKHE CBOMCTBA
(Ha mpuUMepe ATUIICHA): PEeaKINH MPUCOSTUHEHHUS (TAIOTeHUPOBAHUE, cUOpUPOBaHUe, TUAPATAIINS,
eudpocanoeenuposanue) Kak crocod rnorydyeHus (pyHKIMOHAIBHBIX POU3BOIHBIX YIIIEBOI0PO/IOB,
ropenus. [lonumepusanns 3TuaeHa Kak OCHOBHOE HaIIpaBJIEHUE €ro UConb3oBanus. [lonuaTriien
KaK KPYMHOTOHHAXKHBIN NPOAYKT XUMHYECKOT0 Mpon3BoaAcTBa. [I[pruMeHenue sTusneHa.

Anxanuensl U kKayuyku. [loHsTue o0 ankanneHax Kak yriieBoAopoaax ¢ AByMsI TBOMHBIMU
cBs3samu. [lomumepuzanus auBuHmIA (Oyranuena-1,3) kak crmoco0 molydeHus CHHTETHYECKOTO Ka-
yuyka. HarypanbHblii 1 CHHTETUUYECKUH Kayuyku. Bynkanuzamnusa kayuyka. Pe3una. [Ipumenenue
Kay4dyKa U pe3UHBI.

Ankunbl. Cmpoenue monexynvl ayemunena. I'omonorndeckuil psig ankuHoB. Homenkiarypa.
H30oMepus yriepoJHOro CKeeTa v MoJI0KEHUSI KPaTHOM CBSI3U B MOJIEKYJIE. XUMUYECKHE CBOMCTBA
(Ha mpuUMepe aleTUsIeHa): peaKIuu MPUCOCIUHEHUS (TAJIOTEHUPOBAHUE, cUOpUPOsatie, TUIpaTa-
LS, 2UOPO2AO2eHUPOBaHUe) KaK CIIOCO0 MOTyYeHHs TOTMMEPOB U APYTHX MOJIE3HBIX MPOITYKTOB.
['openue aneruieHa Kak ICTOYHUK BBICOKOTEMIIEPATYpPHOTO IIJIaMEHU JJIS CBAPKU U PE3KH METAJI-
n0B. [IpumeHeHune aneruieHa.

Apenbl. beH301 Kak npeacTaBUTeNb apOMATHYECKUX YIIIEBOAOPOAOB. Cmpoenue monexynvl
Oen3ona. XMMUUECKUE CBOMCTBA: PEaKIMK 3aMeIleHus (FraJIoTeHUPOBAaHUE) KaK CIIOCO0 MOTydeHHUs
XUMHUYECKHUX CPEJICTB 3alIUThl paCTEHUH, IPUCOETUHEHH (THAPUPOBAHNE) KaK JOKa3aTeIbCTBO
HeTpeieabHOro Xapakrepa 6ensona. Peakius ropenus. [Ilpumenenue OeHzona.

Cruprel. Knaccudukarus, HOMEHKIIATypa, ©30MEpHs CIIUPTOB. METaHOJ ¥ 3TaHOJ KaK Mpei-
CTaBUTEIN MPEICTHHBIX OJHOATOMHBIX CITUPTOB. XMMHUYECKHE CBOMCTBA (Ha MPUMEpPE METAHOIA U
3TaHOJIa): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTaHOBJICHUS HATMYMSI TUAPOKCOTPYIIIBI, pe-
aKIUs C TaJIOTEHOBOIOPOJIaMH KaK CIIOCO0 MOJTydeHHs pacTBOPUTEIIEH, IeruapaTanus Kak crocod
NOJTy4eHUs ATHIIeHA. Peaknns ropeHus: CnupThl Kak TOIMBo. [Ipumenenne metanosa u 3TaHoa.
®u3NoI0ruyecKoe AeCTBUE METaHOIa U ATaHOJIa HA OPTaHU3M YeJIOBeKa. DTUJICHTIIUKOIb U TJIU-
LEPUH KaK MPEICTaBUTEIN MTPEAEIIBHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuys Ha MHO-
rOATOMHBIE CIUPTHI U €€ TPUMEHEHHUE IS paCllO3HABaHUS TJIMILIEPUHA B COCTaBE KOCMETUYECKHUX
cpencts. [IpakTHueckoe NpUMEHEHUE STUIICHIVIMKOJIS U TIIULEpPUHA.



®enou. CtpoeHne MoJIeKybl peHona. Bzaumnoe enusHue amomos 8 monexyie genona. Xu-
MuyecKue ceolcmea: 3aumooeticmaue ¢ Hampuem, 2UOPOKCUOOM Hampus, opomom. IlpuMenenune
¢enomna.

Anpaeruasl. Metanans (popManabaerun) u dTaHalb (aneTaibAerul) Kak IpeICTaBUTENH Tpe-
JIeNBbHBIX aibaAeru10B. KauecTBeHHBIE peakIuy Ha KapOOHMWIBHYIO TPYIITY (peakius «cepeOpsiHoro
3epKaiay, B3auMoencteue ¢ ruapokcuiom meau (1) u ux npumenenue s oOHapyKeHus mpe-
JENBbHBIX aJIbJAETUAOB B IPOMBIIIJIEHHBIX CTOUYHBIX BoAax. TOKCHYHOCTD anbaerunos. IIlpuMenenue
dbopManbaeruaa u areranbpieruia.

KapOoHoBbIe KHCTOTHI. YKCYCHAsE KUCIOTa KaK MPEICTaBUTENb MPEAETbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA (HA MPUMEPE YKCYCHON KUCIIOTHI): PEaKIuy C MeTal-
JlaMH, OCHOBHBIMHU OKCHJIaMH, OCHOBaHHUSIMH U COJIIMU KaK MOATBEPKICHUE CXOJICTBA C HEOPraHU-
YeCKUMHU KuciaoTaMu. Peakius srepudukannm Kak crnocod moiaydeHus cloxkHbiX 3¢upos. [Tpume-
HEHHE YKCYCHOH KUCIOTHI. [IpencraBinenne o BbICIINX KapOOHOBBIX KHCIOTAX.

Crnosxuble 3¢upsl U xupbl. CiokHbIe 3(DUPBI KaK MPOTYKThI B3aUMOJCHCTBUS KapOOHOBBIX
KUCJIOT co criupTamu. [IpuMeHeHne CloXHbIX 3(UpOB B MHUILEBON U MappIOMEPHONH MPOMBIIIICH-
HOCTHU. JKUPBI KaK CI0XKHbIE YQUPHI IITHIIEPUHA U BHICIINX KapOOHOBBIX KUCIOT. PacTuTenbHble U
YKUBOTHBIE JKUPBI, UX cOCTaB. Pacrio3HaBaHue pacTUTENBHBIX )KUPOB HA OCHOBAaHUM UX HENPEEIIb-
HOro xapaktepa. [IpuMenenue xupos. ['uapoau3 MM oMbIIICHHE )KUPOB KaK CIIOCO0 MPOMBIIIICH-
HOTO TIOJIY4YEHHUs COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBI KaK COJIM BBICHIMX KapOOHOBBIX KHC-
JIOT. Morolue cBOMCTBa MbLIA.

VYraeBoasl. Knaccuduxanus yrinesonoB. Haxoxnenue yriaeBogoB B npupoze. I mroko3a kak
anpaerunocnupt. bpoxenue rmoko3bl. Caxaposa. [ uopoaus caxaposwvl. Kpaxmai v 1euTi0103a Kak
Ouosornyeckre NoauMepsl. XUMUYECKHE CBOMCTBA KpaxmaJia U IeJUTI0NI03b! (THAPOIIN3, Kave-
CTBEHHAs peaklys ¢ HOJIOM Ha Kpaxmall U ee IpUMEHEHUeE i1 OOHapyKEHUsl Kpaxmasa B POIyK-
tax nuTaHus). [IpumMenenne u Onosoruueckas poib yrieBooB. [ToHaTue 06 HCKYCCTBEHHBIX BO-
JIOKHAax Ha MPHUMEpE aleTaTHOTO BOJIOKHA.

Wnentudukanus opraHMuecKix COeAMHEHUH. [ enemuyeckas csa3b mexcoy Kiaccamu opea-
HUuyeckux coeounenutl. TUTIBI XAMUUYECKUX PEAKIMA B OPTaHMYECKON XUMHUH.

AmuHOKHCHOTHI ¥ Oenku. CocTaB M1 HOMEHKIIATypa. AMHHOKHUCIIOTHI Kak aM(oTepHbIe opra-
Hu4eckue coenunenusd. [lentunnas cBa3b. buonornueckoe 3HaueHne o-aMUHOKUCIOT. O6nactu
NpUMEHEHHUS aMHUHOKHUCIIOT. benku kak npupoansie 6uonoiaumepsl. CocTaB U CTpOeHUE OEIKOB.
XUMHYecKue CBOWCTBA OENKOB: THAPOIIN3, AeHaTypauusd. O0HapykeHue 0eJIKOB IpH MOMOUIH Ka-
YecTBEHHBIX (I[BETHBIX) peakiuil. [IpeBpamienust 6enkoB MUIM B opranu3Me. bruoigornueckue
byHKIIUHA OEITKOB.

Teopernyeckne 0CHOBbI XMMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIENIb CTPOSHUS aTOMa. DJIEKTPOHHAs KOH(PUTypaIus
atoma. OcHogHoe u 8030yacoeHHble cocmoanus amomos. Knaccuduxaiuss XMuMUYeCKUX 3J1€MEHTOB
(s-, p-, d-aemenTbI). OCOOCHHOCTH CTPOCHUS SHEPTETUUYCCKUX ypOoBHEH aroMoB d-aiemeHToB. [1e-
puoaryeckas cucrema xuMuueckux snemMeHToB J[.M. MenaeneeBa. ®usnueckuit cmbici [lepuoau-
yeckoro 3akoHa J[.11. Menneneesa. I[IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U
WX COCIMHEHHI MO MEPHOJIaM U TpymHIaM. DJIEKTPOHHAS TPUPOJIa XUMHUYECKON CBS3U. DIEKTPOOT-
pULATEeNbHOCTh. BUIbI XUMHUUECKOU CBsI3U (KOBAJIGHTHAs, MIOHHAsS, METAINIMYECKast, BOJOPOIHAs) 1
MeXaHMU3MBI ee 00pazoBanus. Kpucmannuueckue u amopgnvle sewgecmea. Tunvl Kpucmaniuueckux
pewemox (amomMHas, MONEKYIAPHAS, UOHHAS, MEMANTUYECKAs). 3a8UCUMOCTb (DUULECKUX
ceoticma geujecmea om muna Kpucmaniuyeckou peuemxu. IlpuanHsl MHOrooOpas3us BEIIECTB.

XuMHA ¥ KU3HD

IInanupyemMbie pe3yJbTaTbl 0CBOCHHS 00y4alONIMMUCS OCHOBHOI 00pa3oBaTeIbHOM
NMpOrpamMmMbl cpeiHero 001ero o0pa3zoBaHus Mo XuMHUHU



(IIpumepnas OOII COO, onoOpena pemeHueM (heaepaibHOro yueOHO-METOIUIECKOT0 00b-
eIMHEHUS 110 001IeMy 00pa30oBaHuI0, MPOTOKOJ OT 28 uroHs 2016 1. Ne 2/16-3).

Xumus

B pe3yabrare uzydenusi yueOHOro npeaMera «XuMusH» Ha ypOBHe CpeHero oomero 00-
pa3oBaHus:

BrinyckHuK Ha 02a30BOM yPOBHE HAYUYMTCS:

— packpeIBaTh Ha MPUMEPAX POJIb XUMHUU B (OPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MUpa U B IPAKTUUECKON JAESITETbHOCTH YEIOBEKa;

— JIEMOHCTPUPOBATh Ha MPHMEpax B3aWMOCBSI3b MEXKAY XUMHEH M JPYrUMHU €CTECTBEHHBIMHU
HayKamH;

— packpbIBaTh Ha IPUMEpaX MOJIOKESHUS TEOPUU XUMUYECKOTO cTpoeHus A.M. byTtiepona;

— noHuMaTh (usudeckui cmoica [lepuoamueckoro 3akona J[.M. MenneneeBa u Ha €ro OCHOBE
OOBSCHSATH 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX D3JIEMEHTOB M OOpa30BaHHBIX WMHU BEIIECTB OT
3IEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSICHATh MPHUYMHBI MHOTOO0Opa3Wisi BEUIECTB Ha OCHOBE OOIIMX NPEACTABICHUNH 00 UX
COCTaBE€ U CTPOCHUH;

— MPUMEHATh MpaBWIA CHCTEMAaTHYECKOW MEXKIYHAPOJHOW HOMEHKIATYphl KaK CpeAcTBa
pa3IuYeHUs U UACHTU(UKAIIMY BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISITH MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYNIBI OpPraHWMYECKHX BEIIECTB Kak
HOocHUTeNe WHOpMAMKM O CTPOCHUHM BEIIEeCTBA, €ro CBOWCTBAX U MPUHAUIEKHOCTH K
OTpeIeIeHHOMY KJIacCy COeTUHEHU;

— XapakTepu30BaTh OpPraHMYECKHWE BEIIeCTBa IO COCTaBy, CTPOCHUI0 M CBOMCTBawm,
YCTaHABIMBATh MPHUUYNHHO-CIICICTBEHHBIC CBS3U MEKY JaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

— MPUBOAMTHL TMPUMEPbl XUMHUYECKHX peakUWd, paCKpHIBAIOLIUX XapaKTEpHbIE CBOMCTBa
TUMIUYHBIX TPEJCTABUTENICH KIACCOB OPraHMYECKUX BEIIECTB C IEIbI0 MX HICHTUPUKANUUA H
00BsICHEHUS 00J1aCTH IPUMCHECHUS;

— MPOTHO3UPOBATH BO3MOXKHOCTHh MPOTEKAHHWS XMMHUYECKUX PEaKIMii HAa OCHOBE 3HAHHWH O
TUTIAX XUMUYECKON CBS3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

— WCMONB30BaTh 3HAHUS O COCTaBE, CTPOCHHM W XUMHUYECKHX CBONCTBaX BEMISCTB IS
0€30MacHOro NPUMEHEHUS B MPAKTHUUECKOM 1eATeNbHOCTH;

— TMPUBOAWTH TPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS MPOAYKTOB IMEpepadOTKu HehTH H
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN (TIOJUATUIIEHA, CHHTETHYECKOrO KaydyKa,
alleTaTHOTO BOJIOKHA);

— MPOBOJUTH ONBITHI 0 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB: TIIIMLEPHHA, YKCYCHOM
KHUCIIOTHI, HETMPEENIbHBIX KUPOB, TITFOKO3bI, KpaxMana, OEIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U
KOCMETHUYECKUX CPEJICTB;

— BIQJETh MpaBWIAMH U TpUeMaMu Oe30MmacHOi paboThl C XMMHUYECKUMHU BEIIECTBAMU U
1abopaTOPHBIM 000PYIOBAHUEM;

— YCTaHABJIMBATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMU M CMEUICHUS XUMUYECKOTO
paBHOBECHS OT Pa3jIMYHBIX (DAKTOPOB C LIETBbIO ONpEAeSICHUs] ONTUMAIBHBIX YCIOBHM MPOTEKaHUS
XUMHUYECKHX MPOIECCOB;

— TPUBOAMTH MIPUMEPHI THAPOIIN3A COJIEH B IOBCETHEBHOM KU3HU YENIOBEKA;

— MPUBOAWTH  TMPUMEPHl  OKUCIHUTEIHHO-BOCCTAHOBUTENIBHBIX  pEaKUUid B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIILHOCTH OPraHU3MOB;

— TMPUBOAWTH MPUMEPHI XUMHUECKUX PEAKINH, pACKPBIBAOIINUX OOIINEe XUMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

— TMPOBOJUTH PacUeThl HA HAXOXKJICHUE MOJCKYISIPHONU (POPMYIIBI YTIIEBOAOPO/A MO MPOIYKTaM
CrOpaHUsl M IO €r0 OTHOCUTENBHOM IUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

— BIQJETh MpaBWIaMu Oe30MacHOro oOpalleHuss C €IKUMH, TOPIOYMMHU M TOKCHUYHBIMHU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHUH;



— OCYIIECTBJIATH TIOMCK XHMMHYECKOH HWH(pOpMAlMM 1O Ha3BaHUAM, HACHTHU(PHKATOPaM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KPUTHYECKH OIICHHWBATh U MHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIIHIO, COACPIKAIILYIOCS B
COOOIICHUSX CPENICTB MacCOBOM MH(OpMaInH, pecypcax MHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThSIX
C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISAX BBISBICHUS OIIMOOYHBIX CYKICHUN
1 (OpMHUPOBaHKS COOCTBEHHOMW MTO3UIINH;

— TMpPEICTaBIATh IMYTH pEUICHUs TJ00ATBHBIX MPOOJIEM, CTOSAIIMX TIepell YeIOBEYECTBOM:
9KOJIOTUIECKHX, YHEPTETUICCKUX, CBIPHEBBIX, U POJIb XUMHUH B PEIICHUN ITUX MPOOIIEM.

BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYUUTHCS:

— ULTIOCMPUPOBAMb HA NPUMEPAX CIMAHOGIEHUE U IBONIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCOPUYECKUX SMANax ee pa3eumusi;

— UCNONb306aMb MemoObl HAYYHO20 MNO3HAHUA NPU BbINOJHEHUU NPOEKmMo8 U yyeOHOo-
UCCTe008AMENbCKUX  3A0aY N0  U3VHEHUI) CBOUCMS, CHOCO008 NOJYYeHUs U PACNO3HABAHUS
Op2AHUYECKUX 6eUjeCm8;

— 00BsACHAMb NPUPOOY U CROCOOBI 0OPA30BAHUSL XUMUYECKOU C653U. KOBANEHMHOU (NOAAPHOU,
HEeNoJIAIPHOL), UOHHOU, MEeMALIUYecKol, B000POOHOU — C yYelblo ONnpedeleHUs XUMUYecKol
AKMUBHOCTU BEUECME;

— YCMAaHABIUBAMb 2eHEeMUUECKVIO CB8A3b MexC0y KIACCAMU Op2aHU4ecKux eeujecme OJisl
000CHOBAHUSL NPUHYUNUATLHOU BO3MONCHOCIU NOLYYEHUSL OP2AHUYECKUX COCOUHEHUL 3A0AHHO20
cocmasa u CmpoeHus;

— YCMAaHABIUBAMb 83AUMOCEA3U MEHCOY hakxmamu u meopuel, NPUYUHOU U CLeOCMEUeM Npu
aumanuse npooIeMHbIX cumyayuili U 0O0CHOBAHUU NPUHUMAEMbIX PEUEeHUll HA OCHO8Ee XUMUYECKUX
3HAHUIL.

KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE
xumus 10 kinace «ba3oBblil ypoBeHb»



Ne Kounue- Tema ypoka Conep:xxkanue I'OC/penepanbHoro
n | Pazgen nporpammsl CTBO KOMIIOHEHTAa roCyAapCTBeHHBIX 00pa-
/ 4acoB 30BaTeIbHBIX CTAHIAPTOB/

n

1 | Beenenue. [Ipeqmer 1 1.1. Beenenue B Kypc [TosiBNneHue 1 pa3BUTHE OPraHUYECKOM
OpPraHMYecKou Xu- OpraHUYEeCKON XUMHUHU XUMUH Kak Hayku. [Ipenmer opranuue-
MUH. CKOM XUMHUHU. MecTo 1 3HaUeHHe opra-

HUYECKOW XMMHH B CUCTEME €CTECTBEH-
HBIX HayK.

2 | Teopusi xXumu4e- 5 2.1. Teopus cTpoeHus XHUMHUUYECKOE CTPOCHUE KaK IOpsi-
CKOI0 CTPOEHHS OpPraHWYECKUX COEIMHE- | JOK COCIMHEHHS aTOMOB B MOJIEKYJIE
A.M. Bytaeposa. Huii A.M.byrneposa COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE

2.2. Knaccuduxanus MOJIOKEHUS TEOPUH XUMHUYECKOTO CTPO-

OpPraHMYECKUX BEIIECTB. | €HUSI OPraHUYECKUX COEIMHEHUN

2.3. OcHoBel HOMeHKTA- | A.M. BytnepoBa. YriaepoaHblil CKeIeT

TYpbI opraHuueckoi Mosiekyisl. KpatHocThb

2.4. Nzomepust, e€ BUABI | XUMHUYECKOM CBSI3H. 3aBUCUMOCTD

2.5. Tumbl XUMUYECKUX | CBOMCTB BEIIECTB OT XUMUYECKOTO

peakuuii B oprannye- cTpoeHus MoJiekyi. 3omepus u nu3o-

CKOU XUMUU mepsl. [ToHsATHE 0 PYHKIIMOHATBHOM
rpynne. [IpuHIuns! knaccupukauum
OpraHMYECKUX coequHeHui. Cucrema-
TUYECKAs] MEXTYHAPOIHasi HOMEHKJIA-
Typa ¥ MPUHIUIIEI 00pa30BaHUs Ha3Ba-
HUM OpraHUYECKUX COEAMHEHU.
TuIbl XUMUYECKUX peaklyil B OpraHu-
YECKOM XUMUU

3 | YrieBoaopoabl 8 3.1. Ilpupoanblie UCTOY- Xumus U 3Hepretuka. [Ipupoassie
(YB) HUKHU YTI€BOAOPOIOB HMCTOYHUKH yrieBonopoaos. [Ipupos-

3.2. AnkaHsl

3.3. AKeHbI

3.4. AnkagueHsl

3.5. AnKuHEBI

3.6. Apomaruyeckue
YTIIeBOIOPOIBI (ApEHBI)
3.7. 'eneTnueckas CBs3b
MEXy KJTacCaMH yriie-
BOJIOPOJIOB.

3.8. O0001IeHNE U ch-
cTeMaTu3aIys 3HaHui
1o TeMe «YTJIE€BOJ0PO-
IIBDY

HBI{ ¥ MTOIYTHBIN He(TIHOHN Ta3bl, UX
cocTaB U ucnoias3oBanue. Cocra
HedTH U ee nepepadborka. Hedrenpo-
IykTbl. OKTaHOBOE YHCIIO OEH3MHA.
OxpaHa OKpyXaroIen Cpebl pu
He(dTenepepabOTKE M TPAHCIIOPTUPOBKE
HEe(TENPOAYKTOB. ATbTepHATUBHBIC UC-
TOYHUKH SHEPTUU

Ankanbl. CmpoeHue MoneKyivl
Mmemana. 'OMOJTOTUYECKUM psif aJiKa-
HOB. ['omosioru. Homenknarypa. M30-
MepHUsl YTIEPOAHOIO CKeJleTa. 3aKOHO-
MEPHOCTH U3MEHEHUS (PUBNIECKUX
CBOMCTB. XHMHYECKHE CBOMCTBA (Ha
prMepe METaHa U 3TaHa): peaKInH 3a-
MeleHus (TaIOTeHUPOBAHHUE ), TCTH/I-
pUPOBaHUS KaK CIIOCOOBI MOTYYCHHUS
BOKHEHIINX COCAMHEHUN B OpraHuye-
cKoM cuHTe3e. [ opeHne MeTaHa Kak




OJIMH U3 OCHOBHBIX UICTOYHUKOB TEIIA B
MPOMBINICHHOCTH | ObITy. Haxoxe-
HUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB.
Tlonamue o yukioankauax.

Aunkenbl. Cmpoenue MoneK)vl
omunena. 'OMONIOrudecKkui psij ajike-
HoB. Homenkiarypa. 3omepus yrie-
POAHOTO CKEJeTa U MOJO0KEHUSI KpaTHOU
CBSI3H B MOJIEKYJIE. XUMUYECKHE CBOM-
CTBa (Ha MpHUMEpE ITUJICHA): PEaKIIUU
pUCOeANHEHUS (TaJIOTeHUPOBaHUE,
euopuposanue, TAAPATALUS, cUOPO2AO-
2eHUPOBaHUE) KaK CTIOCO0 TIOTYICHHS
(G YHKIIMOHATBHBIX TPOU3BOIHBIX yTJie-
BOZOpPOJIOB, ropenus. [lonumepuszanus
ATUJIEHA KaK OCHOBHOE HAlpaBJICHHUE
€ro ucrnonb3oBanus. [lomurTuneH kak
KPYIMHOTOHH)KHBIN TPOJYKT XUMUYE-
CKOro npou3sBojcrsa. [Ipumenenue stu-
JIeHa.

Anxanuensl U kayayku. [Tostue 06
aJKaJueHax Kak yriieBoJopoJax ¢ JIBY-
M3 IBOMHBIMU cBsi3siMu. [lonumepusa-
s quBuHWIA (OyTagueHa-1,3) kak
CIoco0 MOYYeHUS CHHTETHYECKOTO Ka-
yuyka. HatypanbHbIii U CHHTETUYECKU I
Kay4dyku. BynkaHusanus kaydyka. Pe-
3uHa. [[puMeHeHne kayuyyKka v pe3UHBI.
Ankunsl. CmpoeHnue MoneKy1vl ayemu-
Jena. 'oOMONOTHYECKU sl A TKHHOB.
Homenknarypa. M3omepus yriaepogHo-
IO CKEJETa U MOJOKEHUs KPATHOU CBSI3U
B MOJIEKyJie. XUMHUYECKHUE CBOICTBA (Ha
IpUMepe aleTusIeHa): peakuu Mpuco-
eIMHEeHUs (TaJIOTeHUPOBAHUE, cUOPUPO-
samnue, TUIIpATALIUS, 2UOPO2AI02EHUPO-
6aHue) KaK croco0 MoJyyeHUs MoJIuMe-
POB U APYTHX IMOJE3HBIX TPOIYKTOB.
l'openue aneruneHa Kak ICTOUYHUK BbI-
COKOTEMIIEPATYPHOTr'O TUIAMEHU JIJIsI
CBapKH U pe3ku MeTauioB. [Ipumenenue
aleTUsICHa.

Apenbl. ben3on kak npencraBu-
TE€JIb APOMATUYECKHUX YTIEBOJOPOIOB.
Cmpoenue monekynvl benzona. XuMu-
YECKHE CBOMCTBA: PEAKLINU 3aMEICHUS
(ralIoreHHpOBaHKE) KaK CIIOCO0 TOIy-
YEHUSI XUMUYECKHUX CPEJICTB 3aLUTHI
pacTeHwuid, MprucoeANHEHUS (THIPUPO-
BaHUE) KaK J0Ka3aTeIbCTBO HEMPEAEb-
HOTO XapakTepa O6ensona. Peakius ro-
penus. [Ipumenenne 6eH3ora.




Kucaoponoconep-
sKalue opranuye-
CKHE COCANHECHUA

10

3.1. CiupThl

3.2. ®enon

3.3. Anpaerunsl

3.4. KapOoHOBBIE KHC-
JIOTBI
KHCIIOPOIOCOIEPIKAIINX
COETUHEHUN

3.5. CnoxHuble 3(hupsbl.
3.6. XKupsl. Mbiia

3.7. 'eneTnueckas CBsI3b
MEXTy KUCIIOPOJICO-
JepKaIIUMH OpraHr4e-
CKHMH BEIIECTBAMH

3.8. O0006mIeH e U CH-
cTeMaTu3anus 3HaHui
o Teme «Kucnoposco-
JepIKaIIIe COCTUHEHUS)
3.9. Yraesoasl. MoHo-
caxapubl.

3.10. Iucaxapusl u
MOJIMCAXaPHUIBI

Cruprel. Knaccudukarus, Ho-
MEHKJIaTypa, U30MepHsi ClIupToB. MeTa-
HOJI ¥ 9TaHOJI KaK MpeACTaBUTEIH Mpe-
JEBHBIX OJTHOATOMHBIX CITUPTOB. XH-
MUYecKHe CBOMCTBA (Ha MpUMepe MeTa-
HOJIA ¥ 3TAHOJIa): B3aUMOJICHCTBUE C
HaTpUEM KakK croco0 yCTaHOBJICHHUS
HAIMYUS THIPOKCOTPYIIITBI, PEAKIIHS C
raJIoreHOBOJIOPOAAMHU KaK croco0 mo-
JTy4eHUS paCTBOPUTENCH, AeTUIpATAIUS
Kak croco0 nmosryueHus aTuiieHa. Peak-
IIUsl TOPCHUS: CIIUPTHI KaK TOTUIMBO.
[Ipumenenue metanosa v 3tanona. dOu-
3MOJIOTHYECKOE JICWCTBUE METaHOJa U
3TaHoJIa Ha OpraHu3M YeJloBeKa. DTH-
JICHTJIMKOJIb U TIUIEPHUH KaK MpecTa-
BUTENH MPEAETbHBIX MHOIOATOMHBIX
cniuptoB. KadecTBeHHas peakius Ha
MHOT0aTOMHBIE CITUPTHI U €€ TPUMEHE-
HUE JIJIs1 paclio3HaBaHUs TIUIEPUHA B
cOCTaBe KOCMETHYECKHUX CPEJCTB.
[IpakTyeckoe MpUMEHEHUE YTH-
JICHTJIMKOJISA U TJIUIEPUHA.

®enon. CTpoeHHe MOIEKYIBI (he-
HoJa. B3aumHoe énusanue amomos 6 mo-
nexyne enona. Xumuueckue coticmea:
83aumooeticmsue ¢ Hampuem, cUOPOK-
cuoom Hampus, opomom. [lpumeneHue
denomna.

Anppaerunsl. Meranans ((op-
MaJbJETH/T) U dTaHATh (ALIeTATbICTH)
KaK MPEJCTaBUTENH MPEICIIbHBIX alb/Ie-
ruoB. KauecTBeHHbIE peakliuy Ha Kap-
OOHMIJIbHYIO TpYIITY (peakius «ceped-
PSHOTO 3€pKaJiay, B3auMOJICHCTBUE C
ruapokcuaoM Meau (I1) m ux npumene-
HUE 7151 OOHAPYKSHHUSI IPEICTBHBIX
aJbJIETU/IOB B IPOMBIIIIEHHBIX CTOY-
HBIX BOJIaX. TOKCHYHOCTH QJIbJIETU]IOB.
[Tpumenenue hopmanbaeruaa u ame-
TabICTH/IA.

KapOGoHoBBIE KUCTOTHI. YKCyCHAs
KHCIIOTA KaK MPEACTaBUTENb MPEeIib-
HBIX OJTHOOCHOBHBIX KapOOHOBBIX KHC-
70T. XMMUYECKHEe CBOMUCTBA (Ha MpUMe-
p€ YKCYCHOM KHCIIOTBI): peaKlUu ¢ Me-
TajylaMu, OCHOBHBIMU OKCHIaMHU, OCHO-
BaHUSIMU U COJISIMH KaK MOJITBEPKICHUE
CXOJICTBA C HEOPTAaHMYECKUMH KHCIIO-
tamu. Peakius srepudukannm Kak cro-




€00 TMOTy4YeHUs CI0KHBIX Y(PUPOB.
IIpuMeHeHre yKCYCHON KHMCIIOTBI.
[IpencraBienue o BHICIINX KAPOOHOBBIX
KHCJIOTaX.

Cnoxnbie 3upsl 1 xkupbl. CII0XK-
HBIE Y(UPBHI KaK MPOTYKTHI B3aUMO/ICH-
CTBUS KapOOHOBBIX KUCIJIOT CO CIIUPTa-
mu. [IpuMeHeHne CoKHBIX Y()UPOB B
MUIIEBON U TapPIOMEPHOI TPOMBIIII-
JeHHOCTH. JKUPBI KaK CIIOKHBIE d(DUPBI
[JIMLIEPUHA U BBICIIUX KapOOHOBBIX
KHUCIIOT. PacTuTEeNbHBIE U dKUBOTHBIE
JKUPBI, UX cocTaB. Pacio3HaBaHue pac-
TUTEJBHBIX )KUPOB HA OCHOBAHUH UX
HenpeenbHoro xapakrepa. [Ipumene-
HUe KUpoB. ['UApONIU3 MK OMBUICHUE
YKUPOB KaK CII0CO0 MPOMBILIIEHHOTO
MOJTyYEHUS COJIEH BBICIITNX KapOOHOBBIX
KHUCJIOT. MBLJI4 KaK COJIM BBICILIUX Kap-
OOHOBBIX KUCJIOT. MOIOIIIME CBOMCTBA
MBLIIA.

VYrnesonbl. Knaccudukarus yrie-
BoZ0B. HaxoxaeHue yrieBoi0B B Mpu-
poze. I'roko3a Kak albIeruJoCcupT.
Bpoxenue rmoko3sl. Caxapo3sa. [ uopo-
U3 caxaposwi. Kpaxman u 1esuionos3a
KaK OMOJIOTHYECKUE TTOTUMEPHI. XUMHU-
YecKue CBOWCTBA Kpaxmalia U LeJUTI0IO0-
36l (TUAPOITH3, KAYECTBEHHAS PEAKITHS C
HOJIOM Ha Kpaxmall U ee IpUMEHEHHe
JUTsE OOHApYKEHUsI KpaxMaia B MPOTyK-
Tax nuTtanus). [I[pumenenune u 6uoaoru-
4eckasi posib yrieBoaoB. [lonsrue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MpUMepe
aleTaTHOTO BOJIOKHA.

A3oTocoaep:xanue
OpraHuyYecKue co-
eIMHEeHUsI

4.1. AMuHbBl. AHUIUH
4.2. AMMHOKHCIIOTBI
4.3.benku, HyKJIEHUHO-
BBIE KMCJIOTEI

AMuHOKHUCHOTH U Oenku. CocTaB
Y HOMEHKJIaTypa. AMHUHOKHUCIIOTBI KaK
amM(pOTepHbIC OpraHNYECKHE COSTUHE-
gus. IlentuaHas cBA3b. buonornueckoe
3HauUEHUE 0-aMUHOKHUCIOT. O0nmactu
IIPUMEHEHNs] AMUHOKHUCIIOT. benku Kak
npupoaHbie Onononaumepsl. CocTaB u
CTpPOCHHE OEITKOB. XUMUYECKHE CBOM-
cTBa OEJIKOB: THIPOJIH3, ICHATYpAITHSI.
OGHapyxeHue OEIKOB TP TTOMOIITH Ka-
YECTBEHHBIX (I[BETHBIX) peakuuid. [1pe-
BpallleHus1 OEJIKOB MUIIN B OPraHU3ME.
Buonornyeckue pyHKuuu OEIKOB.

buoaornyecku ak-

5.1.depmeHTHI

Xumus u 300poBbe. JIekapcTsa,




THBHbIC BellleCTBA

5.2. Butamunsl, ropmo-
HBbI, JICKapCTBa, MUHC-
paJIbHbBIE BOJBL.

(epMeHTBI, BATAMHHBI, TOPMOHBI, MH-
HepanbHbIe BOABL. [IpoOnembl, cBs3aH-
HBIE C TPUMEHEHHEM JICKAPCTBEHHBIX
npemnapaToB. BpeaHbie MPUBBIYKY U
(bakTopHI, pa3pyamIme 370poBbe (Ky-
peHue, ynorpebaeHue amKoros,
HapKoMaHus). PaninoHaabHOE MUTaHHE.
Tuwesvie 0obasku. OcHoswbl nuuesoll
XUMUU.

HUckyccTBeHHBIE M
CHHTEeTHYeCKHe Io-
JIMMepbl

2 6.1. ckyccTBeHHBIC
[IOJIUMEPBHI

6.2. CuHTETHYECKHE Op-
TaHUYCCKUEC COCOUHCHSA

XuMus U 3KOJIOTUsA. XUMUYECKOE
3arps3HEHUE OKPYXKAIOIEH CPEe/Ibl U €To
nocyeactBust. Oxpana rugpochepsl,
noYBBbI, aTMOCc(hepsl, Gropsl U GayHbI OT
XMMHYECKOTO 3arps3HEHHS.

O06001menue 3HAHU I 4 7.1. «nentuduxanus

3a kypc «Opranu-
yecKasi XUMHD)

OpraHUYECKUX COEIUHE-
HUH»

7.2. 'eneTnueckas CBs3b
MEXy KJIacCaMH opra-
HUYECKHX COCIMHCHUM.
7.3. O000I1IEHNE 3HAHWIT
3a Kypc «Opranuueckas
XAMUSI

7.4 O60011IeHE 3HAHU
3a Kypc «Opranudeckas

Wnentuduxaius opraHndeckux coeiu-
HEHUU. [ enemuueckas c6s13b mMexHcoy
KAACCaMU Op2AHUYECKUX COeOUHEHUII.

XUMUS
Bcero 35 yacoB
I'opoBoii kaseHAapHBINA rPpa@UK TEKYLIEro KOHTPOJISI 10 XUMHH
Hara Pa3znen (Tema) kypca Bua koHTpOJIS

NPoBeAeHusI




ceHTs10pst | OcHOBBI Kypca oO1ast u CraproBasi KOHTPOJIbLHAasi pado-
HEOPTraHUYECKask XUMHUS Ta
OKTsIOpst | Teopust XUMHUUIECKOTO [IpoBepounas padbora
CTPOECHUSI OPTaHUYECKUX
BEILIECTB.
nexaops YraeBonopoasl. KoHTpoJjbHas padora Ne 1
MapTa Kucnopoaoconepxamue KonTpoJsbHasi pabora Ne2
COEUHEHHS.
arnpens WUnentudukaius opraHu- [Tpaktruueckas pabora Nel
YECKUX COEIMHEHUN
Mmas « Pacnio3HaBanue niacr- [Tpaktrueckas pabota No2
Macc 1 BOJIOKOH»
Mast O060011eHre 3HaHUHI O IIpoMeKyTOYHASI KOHTPOJIbHAS

Kypcy «OCHOBHBIE BOMPO-
ChI Kypca OpraHuyeckast
XUMUSD)

pabdora




KAJIEHIAPHO - TEMATUYECKOE IINTAHUPOBAHHUE
xumus 11 kiaacc «ba3oBblil YpOBEHbY

Paszen npo- Kouaunue- Tema ypoka Conep:xanue I'OC/penepasbHoro
Ne CTBO KOMIIOHEHTA rocy1apCTBEHHbIX
n/n TpamMMel 4acoB 00pa3oBaTeJIbHbIX CTAHAAPTOB/
1.1. ATom croxHas 4a- Ctpoenue BemectBa. CoBpeMeHHast
cTULA MOJIeJIb CTPOCHHS aTOMa. DJIEKTPOH-
1.2.113 u [1C xumnue- Hast KoHuryparus atoma. OcHogHOe
3 CKHX 3JIEMEHTOB U 8030yoHcOenHble COCIOAHUSL AMO-
J.M.MenneneeBa u mos. Knaccudukarus XHMHIECKUX
CTPOEHHE aTOMa. DJIEMEHTOB (S-, P-, d-3JIeMEHTHI).
1.3. BajenTHBIE BO3- OcobeHHOCTH CTPOCHUSA DHEPIrETU-
1 Ctpoenue MOYHOCTH aTOMOB XH- YECKUX YpOBHEH aTOMOB d-
aToma MUYECKHX 3JIEMEHTOB anemeHToB. [lepuoauyeckas cucre-
Ma XHUMHUYEeCKUX 3yeMeHToB .M.
Meunneneena. Pu3nuecKuii CMBICIT
[Iepuonnueckoro 3akona /.M. Men-
neneeBa. [IpyuuHbl ¥ 3aKOHOMEPHO-
CTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB
U X COEIMHEHUH 10 IepruoaaM 1
TPYIIIaM.
2.1. MonHas xuMHuueckas | DJIEKTpOHHAs MPUPOaa XUMUYECKOU
CBSI3b. CBSI3U. DIEKTPOOTPHULIATEb-
2.2. KoBaneHTHast XuMHU- | HOCTh.BUIbI XUMHUUECKOM CBsI3U (KO-
yeckast CBsI3b (MOJsIpHasl | BaJICHTHAs, MIOHHAs, METaNInYecKas,
15 1 HETOJISIpHAS ) BOJIOPO/IHAS) U MEXaHU3MBI €€ 00pa-
2.3. Meramnuueckast Xu- | 30BaHus. Kpucmaniuueckue u
MUYecKasi CBS3b. amopgnvle sewjecmsa. Tunvl Kpu-
2.4. BonoponHasi XUMHU- | CIALIUYECKUX peulemoK (amomHas,
yeckas cBsi3b. Exqunas MOeKYAPHAs, UOHHASL, Memaliude-
NPUPOJA XUMUYECKOMN ckas). 3asucumocms Quuyeckux
CBSI3U ceoticme geujecmea om muna Kpu-
2.5. Pewienue 3anau cmaniuyeckou pewiemxu. ITpuunHel
2.6. [TonumepsbI- BBICO- MHOTO00pa3us BEUIECTB.
KOMOJIEKYJISIPHBIE CO-
2 Crpoenne equnenus (BMC)
BelllecTBa

2.7. Inactmaccel. Dna-
croMepsbl. BonokHa.
buononumepsl

2.8. I'azoo6pa3Hoe co-
CTOSTHUE BEILIECTBA

2.9. [IpakTHyeckas pa-
oora 1. ITosryuenmne, co-
OuMpaHMe U PacIoO3Ha-
BaHMe ra3os.

2.10. XXunkoe cocTosHue
BEIIECTBA.

2.11. TBepamoe cocTosiHUE
BEIECTBA

2.12. JluctiepcHbI€ CU-




CTEMBI ¥ PaCTBOPBI.
2.13. Cocras BeliecTBa.
Cwmecn.

2.14. O606meHue 3Ha-
Huil o Teme «CTpoeHue
BEIECTBAY

2.15. KonTpoabHas pa-
0ota 1 mo teme «CTpo-
€HUE BEIeCTBa»

Xumuue-
CKHe peak-
19707

3.1. Knaccudukarus
XUMUYECKUX PEAKLIUN.
3.2. CKOpOoCTh XUMHYE-
CKHUX pEaKLIHi.

3.3. ObparumMocTh Xu-
MHUYECKUX peakiui. Xu-
MHYECKOE PAaBHOBECHE U
CIIOCOOBI €r0 CMEILCHUSL.
3.4. Poab BOIBI B XUMH-
YECKOM PEaKLUH.

3.5. I'mpoponus

3.6. OKHCIIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIEC pe-
aKIIHH.

3.7. DIeKTpoIn3 pacTBo-
POB U pacIiaBoOB

3.8. KonrpoJuabHhas pa-
00TAa 110 TeMe «XuMHYe-
CKHe peaKkIun»

Xumuueckue peakiuu. ['omo-
TeHHBIC ¥ TeTEPOTCHHBIC PEaKIIUU.
CKopocThb peakiuy, ee 3aBUCUMOCTh
OT pPa3INYHBIX (HaKTOPOB: MIPUPOJIBI
pearupyomux BelecTs, KOHIEH-
TpalHH Pearupyroux BEeIIECTB,
TEMIEPATYPBbI, MJIOIAAN PEAKIIUOH-
HOW MOBEPXHOCTH, HATMYHS KaTaJIH-
3aropa. Ponb kaTtaan3aTopos B Npu-
poOJie ¥ IPOMBIIIUICHHOM ITPOU3BO/I-
ctBe. OOpaTuMOCTh peakiuii. Xu-
MHUYECKOE PAaBHOBECHE U €0 CMeIIle-
HUE MO/J] IeWCTBUEM PA3INYHBIX
(baxTOpOB (KOHLIEHTPAIUSI PEarcHTOB
WJIH MIPOJYKTOB PEaKInu, 1aBJIeHHE,
TeMIeparypa) Ajsl CO3AaHUs ONTH-
MaJIbHBIX YCIIOBUH MPOTEKAHUS XU-
MHYECKUX MPOLECCOB. JucnepcHuvle
cucmemvl. Ilonsamue o konnoudax
(301u, cenu). Ucmunnvle pacmeopul.
Peakuuu B pacTBOpax 3J€KTPOJIUTOB.
pH pacTBopa Kak MOKa3aTelb KHC-
JIOTHOCTH cpeaibl. ['uaponus comnen.
3HaueHue ruapousa B Ononoruye-
CKHX OOMEHHBIX TTPOIIEC-
cax.OkucauTenpHo-
BOCCTaHOBUTEJIbHBIE PEAKIINU B MIPH-
polie, MPOM3BOACTBEHHBIX MpOLIeccax
U )KU3HEIeATEeIbHOCTH OPTaHU3MOB.
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA MPOCTHIX BEUIECTB — Me-
TaJJIOB TJIaBHBIX U MOOOYHBIX MOJ-
rpynn (Mefb, )Kele30) U HeMeTall-
JIOB: BOJOpO/Ia, KUCIOPOa, rajore-
HOB, Cepbl, a30Ta, hocdopa, yriaepo-
na, kpemuud. Kopposust MeTaios:
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAIIJIOB OT KOPPO3HUH. DIeKmpou3
pacmeopos u pacniaeos. Ilpumene-
HUe 3JIeKmpoU3a 8 NPOMbIULTEHHO-
cmu.




BemecrBa n
HX CBOIicTBa

4.1. Knaccudukanms
BEIlleCTB. MeTabl.

4.2. HemeTael.

4.3. Kucnotsl opranuye-
CKHE M HEOPTaHHYECKHE.
4.4. OcHOBaHUs OpraHu-
YECKHE U HEOpTaHh4e-
CKHE.

4.5. Commn.
4.6.I'enernyeckas CBI3b
MEXIy KJIacCaMH Opra-
HUYECKUX U HEOpTraHude-
CKHUX BEIIECTB.

4.7. O60061eHue u pe-
HIEHHE 3a7a4 10 TEME
«BemecTBa 1 UX CBOH-
CTBay.

4.8. KonrpoabHas pa-
0ora Ne3 nmo Teme «Be-
IEeCTBA M UX CBOM-
CTBa».
4.9.1lpakTuyeckas pa-
o0ora Ne 2. Pemmienne
IKCIEPUMEHTATbHBIX
3aJa4 HA UJIeHTUPuKa-
M0 HEOPTAaHMYECKUX U
OPraHMYecKux coeam-
HEeHH I

HayuHnble MeTo/1bI TO3HAHUS B
XUMHH. VICTOYHUKY XUMUYECKOMN
nHpopmanuu. [Touck nadopmarun
M0 Ha3BaHUM, HJICHTH(PHUKATOpAM,
CTPYKTYpHBIM (popmyrnam. Moaenu-
pOBaHHE XUMHUYECKUX MTPOLIECCOB U
SBICHUW, XUMUYECKUU AHATU3 U
cuHme3 KaK METOJIbl HAyYHOTO T0-
3HaHUS.

Bpennbie npuBbIYKy U GaKTo-
PBIL, pa3pylIaoIne 310poBbe (Kype-
HUE, YIOTpeOIeHNE aTKOTOIs,
HapKOMaHU).

XuMUs B TOBCETHEBHOM KU 3-
HU. Morolye U YUCTSIIUe CPeACTBa.
Cpeocmea 6opb0OvL ¢ 6BIMOBHIMU
HACEeKOMbIMU. penenieHmyl, UHCEK-
muyudvl. CpecTBa JIMYHON TUTUEHBI
u kocMeTHku. [IpaBuina GezomnacHon
paboTHI ¢ €AKUMHU, TOPIOYUMH U TOK-
CUYHBIMH BEIIECTBAMU, CPEICTBAMU
OBITOBOM XMMUHU.

XUMUSA U CENBCKOE XO3SMCTBO.
MunepanbHble U OpraHUYEeCcKUe
ynoopenusi. CpencTsa 3aliuThl pac-
TCHUH.

Xumus B ctpoutenscrse. Le-
MeHT. beron.ITogbop onTuManbHBIX
CTPOUTENBHBIX MAaTEPUATIOB B IIPaK-
TUYECKOM NeSTEIIbHOCTH YEJIOBEKa.

XuMUS U 3KOJIOTUS. XUMUYE-
CKO€ 3arpsi3HEHHE OKpYKaromIen
cpenpl U ero nocaencteus. Oxpana
ruapocdepsl, MOYBbI, aTMOChEpHI,
¢iope! U payHBl OT XUMUYECKOTO
3arpsi3HEHUsI.

Bcero

35 yacoB




I'paduk KOHTPOJILHBIX U MPpaKTHYecKuX pador 11 kaace

No Pab6oTts1 Tema: IIpumepHusbie
CPOKH
1. | BxoaHasi KOHTpPOJIbHAS OKTSIOpb
padora
2. | [Ipaktuueckas pabora Nel | «Ilomyuenue, cobupanue u HOSIOpB
pacro3HaBaHKUE ra30B»
3. | KourpoabHasi padora «CTpoeHHE BEIEeCTBA» HOSIOpB
Nel
4. | KourpoabHasi padoTa «XHUMHUYECKUE PEAKIII STHBaph
Ne2
5 * [lmarHoCTUYECKUE KOH- deBpaib MapT
TPOJBHBIC PAOOTHI- TUATHO-
cTrueckoe ¢eaepaibHOE Te-
CTHUPOBAHME 110 BEIOOPY y4a-
HIUXCS
6. Penerunmonnoe tectupoBa- anpesb

HUE M0 BbIOOPY 00yUarommxcs
B (hopmare EI'D ¢ ucnosnnzo-




BanueMm KM Cratl pag
/UIKOJIHBIN ATar/

IIpakTudeckas pabora Ne2 | «Pemenue skciepuMeHTanb- | Mai
HBIX 3aJla4 Ha UJIeHTU(]UKa-
LU0 HEOPTaHUYECKUX U Opra-
HUYECKUX COCTMHEHUIN

Hrorosasi KOHTpPOJIbHASA Mau

pabora
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