MyHuIIMNIaTbHOE aBTOHOMHOE 00111€00pa30BaTeIbHOE YUpExKACHUE CpeIHsia 001eo0pa3oBaTenbHas mkoa Ne 61 ¢
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[MTPUJIOXXEHUE
k OOpa3zoBaTeIpHON IporpaMme
CpemHero o01ero oopa3oBaHUs

Pabouast nporpamma
Xumus
10-11 kaace



ConepxaHnue:

1. [Inanupyemsble pe3yabTaTbl OCBOEHUS y4eOHOr o MpeaMeTa, Kypca
2. ConepkaHue y4eOHOro npeamera, Kypea
3. Temaruueckoe MIaHUPOBAHKE C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOJIMMBIX Ha OCBOCHUE KAXKI0M TEMbI

1. ITnanupyemsble pe3yabTaThl OCBOEHUSI y4eOHOT0 IpeIMETa, Kypca

B pe3ynpTaTe u3yueHuss XuMuu Ha 0230BOM YPOBHE YUEHUK JJOJIKEH:

3HATH/TIOHUMATh:

- BaXXHEHIIME XUMUYECKUE IOHATHSA: BEUIECTBO, XUMHUYECKUH 3JEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHbBIE aTOMHAas W
MOJIEKYJIIpHAsi MAacChl, MOH, aJUIOTPOIHUSA, H30TONbI, XUMHUYECKas CBs3b, AJIEKTPOOTPHUILIATEIBHOCTh, BaJEHTHOCTb, CTEIEHb
OKHUCJIEHUS, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA O00OBEM, BEIIECTBA MOJEKYJISPHOIO M HEMOJEKYJISIPHOIO CTPOEHUS, PACTBOPBI,
ANEKTPOJUT U HEIJIEKTPOIUT, JJIEKTPOIUTHUECKAS JUCCOLMALINS, OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCIEHNE U BOCCTAHOBIICHUE,
TEMJIOBOM 3(PQeKT peakuuu, CKOPOCTh XUMHUYECKOW pEeaklMH, KaTalu3, XMMHUYECKOE PAaBHOBECHE, YIJIEPOJIHBINA CKEJET,
(yHKLIMOHAIbHAs TpyNna, U30MEPHsl, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMHH: COXPAaHEHHUsI MACChI BEILIECTB, IOCTOSHCTBA COCTABA, IEPUOINYECKHUIA 3aKOH;

- OCHOBHBIE TEOPUHU XUMHH: XUMHUYECKON CBA3H, JIEKTPOJUTHYECKON JUCCOLMALINY, CTPOCHHS OPIraHUYECKUX COCIUHEHNI;

- BaKHEWILINE BEIECTBA U MATEPHAJIbl: OCHOBHBIE METAJUIBl U CIUIABbl; CEpHAs, COJIIHAsI, a30THAs U YKCYCHAasl KUCJOTBHI;
IeJI0YM, aMMHUaK, MUHEpaJIbHbIE yTO0OpEHUs, METaH, 3TUJICH, alleTWIEeH, OEH30J, 3TaHOJ, XKMphI, MbUIA, IJIIOKO3a, Caxaposa,
Kpaxmall, KIeTyaTKa, O€JIKH, HICKYCCTBEHHbIE U CUHTETUUYECKHE BOJIOKHA, KayuyKH, MJIaCTMACChI;

yMeThb:

- Ha3bIBaTh U3YYECHHBIE BEILIECTBA 10 "TPUBUAIBLHON" WM MEXITYHAPOIHON HOMEHKIIATYPE;

- ONPENIETATh: BaJCHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JI€MEHTOB, TUIl XUMHUYECKOU CBS3U B COCAUHEHUSX, 3apsij
MOHA, XapaKTep Cpelbl B BOJHBIX PAacTBOpaX HEOPraHUYECKUX COCAMHEHHM, OKUCIHUTENb U BOCCTAHOBUTEINb, MPUHAJICKHOCTh
BEILECTB K Pa3JIMYHBIM KJlaccaM OPraHMYeCKUX COEIMHEHUMN;



- XapaKTepHU30BaTh: ANEMEHTHI MaJbIX MEPUOAOB O MX mojoxeHuto B [lepuoauueckoii cucreme J.M. MenneneeBa; ooiue
XUMHAYECKUE CBOMCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX M OPTaHUYECKUX COCIMHEHUM; CTPOCHUE U
XUMUYECKUE CBOMCTBA N3YUYEHHBIX OPTaHUYECKUX COCINHEHN;

- OOBSACHATH: 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTABA M CTPOEHUS; IPUPOLY XUMHUYECKOU CBA3U (MOHHOW, KOBAaJIEHTHOM,
METAJIIMYECKOM ), 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOM peaklMyd U MOJOKEHUS XHUMHUYECKOIO DPABHOBECHS OT Pa3IMYHbIX
(haxkTopOB;

- BBIITOJIHATh XUMUYECKHUI 3KCIIEPUMEHT 10 PACIIO3HABAHUIO BAXKHEHIIIMX HEOPTaHUYECKUX U OPIrAaHMYECKUX BEILIECTB;

- MPOBOJUTH CAMOCTOSATEIbHBIA MOUCK XUMHUYECKOW MH(POPMAIMU C KCIIOJIb30BAHUEM DPA3IUYHBIX MCTOYHHUKOB (HAy4YHO-
HOMYJISIPHBIX W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); UCIOJIb30BATh KOMIIBIOTEPHBIE TEXHOJOTHH IS
00palboTKH U Mepeayu XUMUYeCKOM HH(OPMALIUY U €€ MPEACTABICHUS B PA3IMYHBIX opMax;

HCIO0JIb30BATh NPUOOPETEHHbIC 3HAHUA U YMEHUS B PAKTHYECKOM AeATeJbHOCTH U MOBCEHEBHOM KM3HU JJIsI:

- 00BSICHEHUS! XUMUYECKUX SIBJICHUM, MPOUCXOAAIIMNX B IPUPOJIE, OBITY U HAa TPOU3BOJCTBE;

- OIIpeIeNICHN BO3MOKHOCTH MPOTEKAHNSI XUMHUECKUX MTPEBPAIICHUIN B pa3IMUHbIX YCIOBUIX U OLIEHKU UX MOCIEACTBUM;

- DKOJIOTUYECKH IT'PAMOTHOTO MTOBEICHUS B OKPYKAIOIIEH CPELIE;

- OLICHKU BIIMSIHUSL XUMHAYECKOTO 3arps3HEHNs OKPYXKAIOIIEH CpeIbl Ha OPTaHU3M YEJIOBEKA U IPYTHUE )KUBBIE OPTaHU3MBI;

- 0e30MacHOro o0panieHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMH, JJA00OPATOPHBIM 000pYAOBaHUEM;

- IPUTOTOBJIEHUSI PACTBOPOB 33/IaHHON KOHUEHTPALMH B OBITY U HAa TPOU3BOJICTBE;

- KPUTUYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKON MH(OpMaLIUY, TOCTYNAIOIIEeN U3 Pa3HbIX HICTOYHHUKOB.

2. COAEPKAHMUE yueonoro npeamera (70 4.)
METOAbI IO3HAHUSA B XUMUU
Hayunbie MeTObI TTO3HAHUS BEIECTB M XMMUYECKHUX SIBIICHHH. Pob dKCiepuMeHTa B TEOpHH B XUMHHU. Modenuposarnue
XUMUYECKUX NPOUECCO8.
Hemoncmpauuu
AHaIN3 ¥ CHHTE3 XUMHYECKUX BEIIECCTB.
TEOPETHYECKHUE OCHOBbBI XUMHUH
CoBpeMeHHbIE NPeICTABIEHHS 0 CTPOEHUHU ATOMA.



Atom. U3oTOmBl. Amommuvie opdoumanu. DIESKTPOHHAS KiIacCH(PHKAIUSA SJIEMEHTOB (S-, P- ozemenmul). Ocobennocmu
CMPOEHUsL IJIEKMPOHHLIX 000JI04eK amoMO8 NepexooHvlx dnemenmos. llepruoluyeckuil 3aKOH U TMEepHOJUYEecKass CHUCTeMa
XUMHUYECKUX eMeHTOoB .M. MenaeneeBa, X MUPOBO33PEHUYECKOE U HAYYHOE 3HAYCHHE.

XumMuveckas cBs3b

KoBasieHTHas cBsi3b, €€ Pa3HOBUIHOCTH M MEXaHU3Mbl 00pa3oBaHMs. DIEKTPOOTPUIATEIBHOCTh. CTENEHb OKHUCICHUS U
BaJICHTHOCTh XUMHUYECKHUX 3JIeMeHTOB. oHHas cBs3b. KaTnoHbl U aHnoHbl. MeTannueckast cBsi3b. BooopooHas cés3b, ee ponb 6
Gopmuposaruu cmpykmyp buonoiumepos. Enunas npupoja XuMHUUECKUX CBSI3EH.

BemectBo

KauecTBeHHBII M KOJIMYECTBEHHBIM COCTAaB BEIIECTBA. BeliecTBa MOJIEKYJISIPHOIO W HEMOJEKYISIPHOTO CTPOCHHS.
Kpucrannnueckue pemeTkH.

[TpuurHB MHOTOOOpa3Hs BEIIECTB: U30MEPUS, TOMOJIOTHS, AJTIOTPOTIHSI.

SIBneHns, TPOUCXOAANIME TPH pAcTBOpPEHHH BemiecTB, - PA3PVIIEHUE KPUCTAJIJIMYECKOM PEIIETKH,
JUDDY3UA, ouccoyuayus, cuopamayusi.

Uucteie BemiectBa U cMecu. CrnocoOwl pazaeneHusi cmecedt u ux ucnoias3oBanne. PACTBOPEHUME KAK ®U3UKO-
XUMUYECKUU ITPOIECC. SIBneHus, MPOUCXOAIINE TPU PACTBOPEHUH BEIIECTB — paA3pYULeHUe KPUCMATIUYECKOU PeuemKi,
ouggy3us, nucconuaiys, TUaApaTaims.

Uctunnbsie pactBopbl. CrnocoObl BBIPAKEHHUS KOHILEHTPAIIMM PACTBOPOB: MaccoBasi JI0Js PACTBOPEHHOTO BEIIECTBA.
Jlucconuanus 3JIeKTPOJIUTOB B BOJHBIX pacTBopax. CHUIIbHBIEC U CIa0ble AIEKTPOIUTHI.

Ilonamue o konnouoax u ux 3Haverue (301u, 2eu).

XuMu4eckue peakiuuu

Knaccudukanys XuMruuecKux peaxkiiuii B HEOpraHU4eCKON U OPraHMueCKO XUMHH TI0 Pa3IMYHbBIM Npu3HaKaM. OCOOEHHOCTH
pEaKUMi B OPraHUYECKOU XUMUMU.

Peakiiuu noHHOro 0OMeHa B BOJHBIX pacTBopax. [ MIposiv3 HEOPraHUYECKUX U OPTaHMYeCKuX coequHeHui. Cpenia BOIHBIX
PacTBOPOB: KUCHasl, HeWTpaabHas, meaodHas. Booopoouwiii nokazamens (pH) pacmesopa.

TennoBoit 3 HEeKT XUMHUUECKOUN peaKIIUH.

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIC PEAKUHUU. INEeKMpPOIU3 pacmeopoé u pacniaeos. lIpakTuueckoe MNPUMEHEHHE
AJIEKTPOJIN3A.



CKOpOCTh peaKIuy, €€ 3aBUCUMOCTh OT pa3nudHbIX dakTopoB. KatammzaTops! u katanms. [IpencraBnenue o hepMeHTax, Kak
OMOJIOTUYECKHUX KaTau3aTopax 0eIKOBOM MPUPOIHI.

OOpaTUMOCTh peakiuii. XUMHIECKOE PAaBHOBECHE U CITIOCOOBI €70 CMEIIICHMSI.

Hemoncmpayuu

Mopnenu MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAUNIMYECKUX KPUCTALTMYECKUX perieTok. Moieian MOJIeKyJl U30MepOB U
romoJioroB. [lonyueHnue amoTponHbIX MoauduKanuii cepsl U pocdopa. PacTBopeHne okpalieHHbIX BEIIECTB B BOJE (Cyibdara
menu (I1), nepmanranara kanus, xmopuaa xenesa (1)), 3asucumocms cxopocmu peakyuu om xonyenmpayuu u memnepamypul.
Paznoxenue nmepokcuaa BoJopoaa B MpHUCYTCTBUM KaTanu3atopa (oxcupa mapranua (IV) u dgepmenrta (karanassi). OOpasiibi
MUIIEBBIX, KOCMETUYECKHUX, OMOJOTUYECKUX U MEAUIIMHCKUX 30Jiei U reneit. Dpdekt Tunnamns.

Jlabopamopnvie onvimuol

Ornpenenenue xapakrepa cpepl pacTBOpa ¢ MOMOLIBIO YHUBEPCAIBHOIO HHINKATOPA.

[IpoBenenne peakiyuii HOHHOTO OOMEHA JIJIsl XapaKTEPUCTUKU CBOMCTB AJIEKTPOJIMTOB.

HEOPT'AHUYECKAS XUMUSA

Knaccudukanus HeopraHU4eCKUX COCTMHEHUN. XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHUIA.

Mertamibl. DIEeKTPOXUMHUUYECKHUH psAJl HANIpsKEHUH MeTamioB. O0mue cnocoObl MoMydeHus: MeTauioB. [lousamue o koppo3uu
memannos. Cnocobvl 3auumsl 0m KOppO3UuU.

Hemeramibl. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA TUIMYHBIX HEMETAIOB (Ha MPUMEPE BOJOPOJA, KUCIOPOJa,
raJIOreHoB U cephl). O0IIas XapaKTepUCTUKA MOATPYIIBI TAOreHoB (0T ¢Topa 10 uoda). biaropoansie ra3bl.

Jlemoncmpavyuu

OO0pa3ipl METAIIOB U HeMeTallIoB. Bo3ronka mona. M3rotoBieHne WOAHONW CIMPTOBOM HAacTONKH. B3anMHOE BhITECHEHHE
raJIOT€HOB U3 PacTBOPOB UX cosieir. OOpa3iipl METAIIOB U MX coequHeHui. ['openue cepsl, hocdopa, sxenesa, MarHus B KUCIOPO/IE.

B3anmoeiicTBrE 1IETOYHBIX U MIEI0YHO3EMENBHBIX METAIJIOB ¢ BOJOW. B3auMoaeicTBre Meu ¢ KUCIOPOAOM U cepoidl. ONbIThI
110 KOPPO3UHU METAJUIOB U 3aIIUTE OT HEeE.

Jlabopamopnuvie onvimol

BzanmopencTBre HIMHKA U JKEje3a ¢ PaCTBOPAMU KUCIOT U LIEJIOYEH.

3HaKOMCTBO C 00pa3iiaMu METaJIJIOB U UX pyaaMu (paboTa ¢ KOJIJIEKITUIMH ).

3HaAKOMCTBO C 00pa3liaMu HEMETAJIOB U UX IPUPOTHBIMU COSTUHEHUSIMHU (Pad0Ta C KOJUICKIIUSIMHU ).



Pacmo3naBanue XyopuioB u cyab(aTos.

Ilpakmuueckue 3anamus

[Tony4yenue, coOupanue 1 paclio3HaBaHUE ra3oB.

Pemienue sxcniepuMeHTaNbHBIX 3a7a4 M0 TeMe «MeTallbl 1 HEMETALIbD.

Nnentudukaus HEOPraHMIeCKUX COeTMHEHUH.

OPI'AHUYECKASA XUMUA

Knaccudukanus m HOMEHKIATypa OPraHMYECKUX COEIMHEHUNH. XUMHUYECKHUE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHMYECKHUX
COEIMHEHUM.

Teopust CTpoOEHUS OpPraHUYECKUX COECIAMHEHUW. YTriepoaHbld ckener. Paaukanel. @OyHKIWOHAIbHBIE TPYIIIHL.
["'omonoruueckuii psan, romosior. CTpykTypHast u3oMepus. TUIIbI XUMMUYECKHUX CBS3€H B MOJIEKYJIaX OPraHUYECKUX COECTMHEHUIA.

VYTI1eBOIOPOIbI: aJIKaHBI, AIKEHBI U JUEHBI, AIKKUHBI, apeHbl. [IpupoaHble HCTOYHUKU YTIIEBOIOPOJOB: HE(PTh U MPUPOTHBIM
ras.

Kucnopoaconepskaiiie COeIUHEHUS: OJTHO- U MHOTOATOMHBIE CIUPTHI, (DEHOJ, adbJeruibl, OJJTHOOCHOBHbIC KapOOHOBBIC
KHUCJIOTHI, CII0KHBIE 3(DUPHI, )KUPbI, YTIECBOIbI.

A3oTcoeprKalle COeJMHEHNS: aMUHbI, aMUHOKHUCIIOTBI, OCJIKU.

[TonuMmepsl: TIacTMacChl, Kay4yyKu, BOJIOKHA.

Hemoncmpauuu

[Tonyuenue >TrsieHa u aretTusieHa. KauecTBeHHbIE peakiiMi Ha KPaTHbBIE CBSI3HU.

Jlabopamopnvie onvimuol

3HAKOMCTBO C 00pa3IaMu IIaCTMAacC, BOJIOKOH M KaydyKoB (paboTa ¢ KOJUIEKIUSIMHU).

3HAKOMCTBO C 00pa3aMu MPUPOAHBIX YTIIEBOJIOPOI0OB U MPOAYKTaMU UX repepadboTku (paboTa ¢ KOJUISKIUSIMU).

3HAKOMCTBO C 00pa3IaMu MUIIEBbIX, KOCMETUYECKUX, OMOJIOTUYECKUX U MEIUIIMHCKUX 30JI€H U resei.

N3rorosinenne Moaenen MOJIEKYJ OPTaHUYECKUX COEAUHEHUM.

OOHapyxeHue HenmpeaeTbHbIX COSAMHEHUH B )KUAKUX HEPTEHPOAYKTaX U PACTUTEILHOM Macie.

KadecTBeHHBIC peakiiu Ha ajibJACTHIbI, MHOTOATOMHBIEC CIIUPTHI, KpaxMai 1 OCIIKH.

Ilpakmuueckue 3anamus

Nnentudukarus opraHu4ecKux COeTMHEHUN.

Pacno3naBanue muacTMacc U BOJIOKOH.



IKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHWUHU

[TpaBuia 6e3omacHoCTH P pabOTE C €AKUMHU, TOPIOUUMHU U TOKCUYHBIMU BEIIECTBAMH.

[IpoBeneHnEe XUMUYECKNX PEAKIIMM B PACTBOPAX.

[IpoBeneHrEe XUMUYECKUX PEAKLIMI IIPU HATPEBAHUH.

KauecTBeHHBIN M KOJTMYECTBEHHBINM aHaNN3 BelecTs. Onpenenenue xapakrepa cpeasl. MHankaTopel. KauecTBeHHbIE peakiuu
Ha HEOPraHWYECKUE BEUIECTBA U HOHBI, OTJEIbHBIE KJIACCHI OPraHUYECKUX COCIUHEHUN.

XUMUSA U ’KU3HDb
Xumust U 310poBbe. Jlexapcmea, Gepmenmol, GUMAMUHbL, 20PMOHbL, MUHepaibhbie 600bl. [IpoOrembl, cés3aHHblE C
npumenenuem nexapcmeennvix npenapamos. XUMUS U ITNILHA. KAJIOPUMHOCTD )KNUPOB, BEJIKOB U YTJIEBOIOB.

Xumus 6 nosceonegnoii scusnu. Morowue u yucmawue cpeocmsa. llpasuna 6ezonacnoii pabomul co cpeocmeamu ObIMOBOU
xumuu. XUMHWYECKHUE BEIIECTBA KAK CTPOUTEJIBHBIE W ITIOJEJIOYHBIE MATEPHAIJIBI. BEHIECTBA,
NCITOJIb3YEMBIE B ITOJIMT' PA®UU, ) KUBOITUCH, CKYJIBIITYPE, APXUTEKTYPE.

OO6mume npencTaBleHrs O IPOMBIIUIEHHBIX CIIOCO0aX MOJyYEeHHs] XUMUYECKUX BEILECTB Ha MTPUMEPE MPOU3BOICTBA CEPHOU
KHCJIOTHI.

XVWMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbl U €ro MOCIENCTBUS.

beITOBass XMMU4eCKast FpaMOTHOCTb.

Jlemoncmpavyuu

OO6pa31ipl JeKapCTBEHHBIX MPEnapaToB ¥ BUTAMHHOB.

OO6pa3ipl CpeACTB TUTUEHBI 1 KOCMETHKH.

Jlabopamopnsle onvimul

3HaAKOMCTBO C 00pa3iiaMu JICKapCTBEHHBIX MPEMapaToB JOMAIIHEH MEIUIIMHCKON anTeYKH.

3HAKOMCTBO C 00pa3iiaMu MOIOIIUX U YUCTAIIUX CPeACTB. M3yueHre HHCTPYKIUM 10 UX COCTaBy U MPUMEHEHHUIO.



3. TemaTHueckoe INIaHUPOBAHUC C YKAa3aHUCM KOJIMYCCTBA 4aCOB, OTBOJUMBIX Ha OCBOCHUC K&)I(I[Oﬁ TCMBI

10 kiacc
No Tema KonuuectBO yacon
/11
1 Oprannueckasi XUMHsI 29
2 DKCIepUMEHTaIbHBIE OCHOBBI XUMUH 2
3 XUMHSA U )KU3HDb 4
Hroro 35
11 kmacc
No Tema KonunuectBO yacos
/o
MeToanl ITO3HAHUS B XUMHUHU 1
Teopernyeckre OCHOBBI XUMUHU 16
Heopranuueckas xumus 13
XUMHSA U )KU3HDb 2
DKCNEepUMEHTATBHBIC OCHOBBI XMUMUH 3

Hroro

35
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