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IlosicHuTeEILHAS 3aMUCKA

Paboyas nmporpamma no yuebHOMY mpeaMeTy «XUMUs» pazpadoTaHa Ha OCHOBE:

@enepanbHoro 3akoHa «O0 obpasoBanuu B Poccuiickoit ®@exepauuu» ot 29 nexadps
2012r. No273-®3;

- ®ezpepalbHOTO TOCYAAPCTBEHHOTO O0pA30BATENBHOTO CTAaHAAPTa CPETHEro OOIIero
oOpa3oBaHUs, YTBEPKJAEHHOTO NpHKa3oM MuHucTepcTBa oOpasoBanus u Hayku PD ot 17 mas
2012 roma No 413 (B neiicTBYIOIICH peIaKilnm);

- Ilpukaza MwunoOpazoBanust u Hayku P® ot 31.12.2015 r. No 1578 «O BHeceHun
M3MEHEHHH B (efepalibHBId TOCYJapCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHAAPT CpPEemHEro OOmIero
oOpa3oBaHus, yTBEPKAEHHBIN 1prka3oM MunoOpaayku u PO ot 17 mas 2012 1. No 413»;

- [Ipuka3a MunucrepctBa npocsenienus Poccuiickoit @enepanuu ot 28.12.2018 N345

"O denepanpHOM TmepeyHEe YUYEOHUKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO TpHU
pealiv3allil  UMEIOIIMX TOCYAApCTBEHHYIO aKKpPEAMTAlMI0 00pa3oBaTENIbHBIX  MpPOrpamMm
HayaJbHOTO OOIIEero, OCHOBHOTO o0OIero, cpeaHero oodiero oOpa3oBaHuA" B pEAAKIUUA OT
20.05.2020 ¢ nzmenenusmu ot 23.12.2020 Ne766.

Pabouyas mporpamma o xumuu coctasieHa i odydarommuxcsa 10-11 kiaccoB Ha 6a3oBoM

ypoBHEe B 00beme 67 wacoB ( B 10 kimacce 1 gac B Hezenmo 1 B 11 kimacce 1 gac B Heaenmio).

ConepxaHue MPOrpaMMbI HalPaBJICHO Ha PEIICHHE:

Peanuzaruu npennpodeccnoHanbHOro 00IIero 0opa3oBaHms, KOTOPOE IMO3BOJISIET
obecnevynTh MPEeeMCTBEHHOCTh 00111ero U Mpo(eCCHOHATBLHOTO 00pa30BaHusl.

OnHo#l W3 BaXHEWUIIUX 3a7ad OTOTO dTama SBJSETCS MOATOTOBKA OOYJArONIUXCS K
OCO3HAHHOMY ¥ OTBETCTBEHHOMY BBIOOPY IKH3HEHHOTO U TPO(EeCCHOHATHLHOTO ITYTH.
OOyyaromuecss JOJKHBI HAyYUTHCS CAMOCTOSITENIbHO CTaBUTh L€ U ONPEAENsATh MyTH UX
JOCTHKEHHSI, UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JEATEILHOCTH B PEAIbHOM XKU3HHU,
3a paMKaMu y4eOHOTO Ipolecca.

I'naBHbIe Heau cpeaHero (MoJaHOTo) 00Iero 00pa3oBaHMs COCTOST:

1. B ¢opMupoBaHMM ILIEJIOCTHOTO MPEACTaBICHUS O MHUpPE, OCHOBAaHHOTO Ha
MIPUOOPETEHHBIX 3HAHUAX, YMEHUSX U CIIOC00axX NesATEIbHOCTH;

2. B MNpUOOPETEHHWH OIbITa Pa3HOOOPA3HOW JEATENbHOCTH, OIbITa MO3HAHUS U
CaMOTIO3HAHUS;

3. B TMOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOIO BBIOOpAa WHIUBUIYAIbHON
o0pa3oBaTesIbHOM WM MpodeCCHOHATBHON TPAEKTOPHH.

Bonbioit Bkiag B JOCTUKEHHE IIaBHBIX LIeJeil cpeqHero (IoaHoro) ooiero oopazoBaHus

BHOCHUT U3y4Y€HHE XUMHUH, KOTOPOE NPU3BAHO 00€CIeYnTh:

1. dopmupoBaHue cucCTeMbl XUMHUYECKMX 3HAHUNA KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHOM
KapTHUHBI MUDA;

2. pa3BUTHE JIMYHOCTU OOy4alomuXCsi, WX HWHTEJUIEKTyaJbHOE UM  HPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHHE Yy HHUX TyMAaHUCTHYECKUX OTHOIICHUUH U
9KOJIOTHYECKH 11€71ecO000pa3HOT0 MOBEJACHUSI B OBITY U TPYIOBOU JESITENLHOCTH;

3. BBIpAOOTKY MOHUMaHUS OOIIECTBEHHON MOTPEOHOCTH B pPa3BUTUU XUMHUHU, a TakkKe
(hopMHpOBaHHE OTHOIICHUS K XUMHUU KaK BO3MOXHOM oOnacTu Oyayiield HMpakTHYecKOi
NeSITeNbHOCTH;

4. dopMmupoBaHue yMeHHsA 0e30macHOro oOpallleHusi C BEIIeCTBAMHU, HCIOIb3yeMbIMU B
TOBCETHEBHOM XKU3HH.

Henamu uzyuenus xumuu ¢ cpeoneii (nOJIHOI) WKOJIE AGIAIOMCA:

1. dopmupoBanue ymeHHs BHUAECTh W TMOHMMATh IIEHHOCTh OOpa30BaHUs, 3HAYHNMOCTH
XMMHYECKOTO 3HAaHUA I KaXJOro YeloBeKa HE3aBUCHMO OT ero mpodeccroHalbHOMN
NEeSITEeNILHOCTH; YMEHUE pa3nuyarh (DakThl U OIEHKH, CPAaBHUBATH OIICHOYHBIC BBHIBO/IBI,
BUJIETh MX CBSI3b C KPUTEPUSIMH OIICHOK M CBS3b KPUTEPHEB C ONPEACTICHHONW CHCTEMOM
LeHHOCTeH, OpMYyTHUPOBATH U 0OOCHOBLIBATH COOCTBEHHYIO TTO3HUITHIO;

2. QopMUpOBaHHE IIEIIOCTHOTO MPEACTABICHUS O MHUpPE, MPEACTaBICHHUS O POJIU XUMHH B
CO3JJaHMHM COBPEMEHHOH €CTEeCTBEHHO-HAyYHOH KapTUHBI MHpa, YMEHHS OOBSCHSTH



OOBEKTHI M TIPOIECCHI OKPYKAIOMIEH JCWCTBUTEIHLHOCTH (MPUPOTHON, COIUATBHOM,
KYJIbTYPHOH, TEXHUYECKOW CPeJibl), UCIIOJb3Ys ISl 3TOI0 XUMUYECKUE 3HAHUS;

3. mpuoOpeTeHne OMbITa Pa3sHOOOPa3HOM AEATEIBHOCTH, OIBITA MO3HAHUSA U CAaMOIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN ), UMEIOLUIUX YHUBEPCAIBbHOE 3HAUCHUE
IUTSL pa3iIMYHBIX BUJIOB JESATEIBHOCTH — HABBIKOB PEIICHHUs MPOOJIEM, IPUHATHS PELICHUH,
MOWCKa, aHajau3a W 00pabOTKM WH(pOpMAMK, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB
W3MEpEHUH, COTPYAHNYECTBA, OE30MacCHOTO OOpalleHHs] ¢ BEIIECTBAMH B TIOBCEIHEBHOM
KU3HU.

4. ocBoeHMe 3HAHMII O XMMMYECKON COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MHpA,

BAKHEHIINX XUMUYECKUX NOHATHH, 3aKOHAX U TEOPUSIX;

5. OBJIaJilecHHe YMEHUSIMH IPHUMEHSTh IOJy4YCHHbIE 3HAHUS Ui OOBSCHEHUS
pa3HOOOpa3HBIX XUMHUYECKUX SIBJICHUH W CBOWCTB BEIIECTB, OLICGHKA POJM XUMHUHU B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTHH U MTOJyYEHUH HOBBIX MaTEPUAJIOB;

6. pa3BUTHe [TO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B MpoIecce
CaMOCTOSITEJIBHOTO NMPUOOPETEHN XUMUYECKUX 3HAHUHM C HCIOJIb30BAaHUEM Pa3IMYHBIX
HCTOYHUKOB MH(GOPMAIIH, B TOM YHCJIE KOMIIBIOTEPHBIX;

7. BocnmuTaHMe YOEXIEHHOCTH B TMO3UTHBHOM pOJM XMMHHM B JKU3HU COBPEMEHHOIO
oOuiecTBa, HEOOXOIUMOCTH XUMHUYECKH TPAMOTHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO U K
OKpY»Karollen cpene;

8. mpuMeHeHHe MOJIyYeHHBIX 3HAHMI M yMeHHMil Ui 0€30MacCHOTO HCIIOJBE30BAHHS
BEIIIECTB M MaTepuanoB B OBITY, CEIbCKOM XO3SIIiCTBE M Ha IMPOU3BOJCTBE, PELICHUs
MPAaKTUYECKUX 33J1a4 B MOBCEIHEBHOM >KM3HU, NPEIYNPEKICHUS SBICHUM, HAHOCAIIUX
BpE/l 3I0POBBIO YEJIOBEKA U OKPYKAIOLIEH CpeJie.

LleHHOCTHDBIE OPHEHTHPHI COIEP:KAHUS Kypca XUMUH.

B kavecTBe IIEHHOCTHBIX OPUEHTUPOB XMMHUYECKOTO OOpa30BaHMs BHICTYMAIOT OOBEKTHI,
M3ydaeMble B Kypce XHUMUH, K KOTOPBIM y ydaimuxcs GOpMHPYETCs IIEHHOCTHOE OTHOIeHue. [Ipu
ATOM BEAYIIYIO POJIb WIPAIOT TIO3HABATENBHBIC IICHHOCTH, TaK KaK JaHHBIM Y4eOHBIH MpeaMer
BXOJUT B TPYHITY MPEAMETOB MMO3HABATEIBHOTO IHUKJIA, TJIABHAS LENb KOTOPBIX 3aKII0YacTCs B
W3YYCHHUH TTPHPO/IBL.

OCHOBY no3HaBamenbHbIX YeHHOCmell COCTABISIOT HaydHbIC 3HAHUS M HAyYHBIC METOJIbI
no3HaHus. [lo3HaBaTelbHBIC IEHHOCTHBIC OPUEHTALMH, (OpPMHpYEMble B TpoOIlecce U3YyYCHHUS
XUMUH, TIPOSIBIISTIOTCS B IPU3HAHUU:

1. UEHHOCTH HAyYHOTO 3HAHHMS, €TO MPAKTHYECKON 3HAYMMOCTH, TOCTOBEPHOCTH;
2. UEHHOCTH XMMHYECKHX METOJOB HCCIICIOBAHNUS )KUBOHM U HEXKUBOW TIPUPOIBI.
PasButne mo3HaBATENBHBIX IEHHOCTHBIX OPHUCHTAIMH COJEpXKAHHS Kypca XUMHH I03BOJISET
chopMuUpOBaTh:
®  YBAXUTEIHHOE OTHOLICHHUE K CO3UIATEIBHOMN, TBOPUYECKOH IEATSILHOCTH;
® TOHMMaHU HEO0OXOJAUMOCTH 370POBOTO 00pa3a KU3HHU;
® TOTPeOHOCTH B OE3YCIOBHOM BBITIOJIHEHUH TPAaBWII 0€30TIACHOTO MCIOJIb30BAHUS BEIICCTB
B MIOBCEIHEBHOI KU3HH;
® CO3HATeJbHBIN BEIOOP OymymIeH MpodecCHOHAIBHOM IS TETBHOCTH.
Kypc xumuu o61agaeT BO3MOKHOCTSIMU JIJIsi (POPMUPOBAHUST KOMMYHUKATHUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBJISIFOT TPOIIECC OOINEHHS W TpaMOTHas peyb. KOMMyHUKAaTHBHbBIC
[IEHHOCTHU CIIOCOOCTBYIOT:

® TPaBUJIHHOMY HCIIOJIb30BAHUIO XUMHUECKOW TEPMUHOIOTHU U CUMBOJIUKHY;

® Da3BUTHIO TMOTPEOHOCTH BECTH JUAJIOT, BBICIYIINBATh MHEHHE OIIIIOHEHTA,

y4acTBOBATh B INCKYCCHH,

® DPa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKaTh M apryMEHTHPOBAHHO OTCTAMBATh CBOIO

TOYKY 3pEHHUSI.

JlaHHass TporpaMMa TpeaycMaTpuBaeT (OPMHUPOBAHHE Yy ydalluxcs OOIIeydeOHbIX
YMEHUN W HaBBIKOB, YHHBEPCAJIbHBIX CIOCOOOB JCATEIBHOCTH W KIHOYEBBIX KOMIIETCHIMH. B
ATOM HAIpaBJICHUU MPHOPHUTETAMH Ui y4eOHOTO MpeIMeTa «XHUMHs» B CTapiieil IIKoJie Ha
0a30BOM ypOBHE SBJISIOTCS:



® YyMEHHE  CaMOCTOSITEIbHO ¥  MOTHBHPOBAaHHO  OPraHM30BBIBATH  CBOIO

MO3HABATEIBHYIO JEATENILHOCTh (OT MOCTAHOBKHU IIENU 0 TMOJYYEHUS U OLECHKH
pe3ynbTaTa);

® OMpe/eTeHUE CYIIHOCTHBIX XapaKTEPUCTHK H3y4aeMOro 0ObeKTa;

® yMEHHE pa3BEPHYTO OOOCHOBBIBATH CYXJCHUS, JlaBaTh OIpPEACNICHHs, MTPUBOJANUTH
JI0Ka3aTeNbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHHS B OKPYKAOIICH
cpene;

® BHINOJIHEHHE B NPAKTUYECKON [ESITEIBPHOCTH W B IOBCEJHEBHOH IKU3HU
HKOJIOTUIECKUX TPEOOBAHUH;

® UCMOJH30BAHUE MYIBTUMEIUIHBIX PECYpPCOB M KOMITBIOTEPHBIX TEXHOJOTHH ISt
00paboTKH, mepenayd, cUCTeMaTH3anud HWHPOpPMaluu, co3gaHue 0a3 JaHHBIX,
MIPE3CHTAIH PE3YJIbTATOB MMO3HABATEIBHON U PAKTHUECKOH NS TeTHHOCTH.

B ocHOBYy mporpamMMmbl TIOJIOKEH TPHHIOWI pa3BuBaroniero oOydenus. [Iporpamma
OTHMpaeTcss Ha Marepuai, W3ydeHHbIH B 8-9 KiaccaxX, MOITOMY HEKOTOpBIE TEeMBI Kypca
paccMaTpUBalOTCs MOBTOPHO, HO YK€ Ha 0oJiee BRICOKOM TEOPETHYECKOM ypoBHE. Takol 1moaxoy
MO3BOJISIET YIIyONATh W Pa3BHBATh MOHITHE O BEIIECTBE W XMMHUYECKOM IIPOIIECCE, 3aKPEIUISTh
MPOI/IEHHBI MaTepral B aKTHUBHOM MaMATH YUYaIIMXCs, & TAK)K€ COXPAHATh IMPEEMCTBEHHOCTh B
nporecce 00ydeHusl.

[Iporpamma oGecrieunBaeT CO3HATEIFHOE YCBOCHUE YIAITUMUCS BAKHEHIINX XUMHUECKUX
3aKOHOB, TEOPHHA W TIOHATHI;, (OpPMHUpPYET TpEACTaBICHHE O pOJM XUMHH B Pa3BUTHH
pa3zHOOOpa3HBIX OTpaciieil MPOHW3BOJICTBA; 3HAKOMHUT C BEIIECTBAMH, OKPYXKAIOIIMMHU YeJIOBEKa.
[Ipu 3>TOM OCHOBHOE BHHMaHHE YACTSIECTCS CYIIHOCTH XMMHUYECKHX DPEaKIUH W METoJaM HX
OCYIIECTBIICHHSI, & TAKXKE CIIOCO0aM 3alUTHI OKPY)KAIOIIEH CPEIIBI.

[Iporpamma cocTaBieHa ¢ y4eTOM BEAYHIEH pOJIM XHMHUYECKOTO OJKCIIEPHMEHTA.
[IpenycmarpuBaioTcs BCE BHIbI HIKOJIBHOTO XUMHYECKOTO AKCHEPUMEHTa — JIEMOHCTpPALUY,
nabopaTopHble OMbITHI M MpakTHyeckue padboTel. Pabouas mporpamMma MO XUMHUHU peau3yercs
yepe3 (GopMUpOBAHHUE y YUAITUXCS O0IeydeOHbIX YMEHUNM M HABBIKOB, YHUBEPCAIBHBIX CITOCOOOB
NEeSITeIbHOCTH M KJIIOUEBBIX KOMIETEHIMN 3a CUET HCMOJIb30BaHMS TEXHOJIOTHH KOJIEKTHBHOTO
oOyueHusi, OMOPHBIX KOHCIEKTOB, AMIAKTUYECKUX MATE€pHaJOB, M MPUMEHEHHUS TEXHOJIOTUU
rpaduyeckoro npeacTaBieHus HHGOPMAIUU MPU CTPYKTYPUPOBAHUU 3HAHUI.

B menom kypc mo3BoisieT pa3BUTh NPEICTABICHUS YyYalllUXCsl O MO3HABAEMOCTH MUDA,
€IMHCTBE JKMBOM W HEXHUBOM mNpupoasl, cHOpMHUpPOBATH 3HAHUS O BAXKHEHIIUX acreKkTax
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTHHBI MHUpa, YMEHHsI, BOCTPEOOBAHHbIE B MOBCEAHEBHON
KU3HU W TIO3BOJIAIOIIME OPUEHTHPOBATHCS B OKPYKAIOIIEM MHpPE, BOCIUTATh YeJIOBEKa,
OCO3HAIOIIEro ce0sl YaCThIO MPUPOJIBI.

Peanuzanus gaHHO#M mporpaMMbl B Ipoliecce OOydeHHUsS MO3BOJUT YdYallUMCS YCBOUTH
KIIFOYEBbIE XMMUYECKHE KOMIIETEHIIMU U TOHSATH POJIb XMMHUU CPEAM JPYTUX HAyK O MPUPOJE,
3HAYEHUE €€ I YeIOBEYECTBRA.

TpeGoBanusi K yPOBHIO NOATOTOBKH 00y4arOIIMXCS HA CTYIIEHH CpPeaHero (IOJIHOIO)
o0pa3oBaHus
Pe3ynomamul 0ceoenus Kypca Xumuu.
JlesTensHOCTh 00pa30BaTENbHOTO YUPEKIACHHUS OOIMIeT0 00pa3oBaHUsS B O0YYEHUU XUMHH
B cpenHel (MOTHOM) MIKOoJIe ToJKHA ObITh HallpaBlieHa Ha JOCTHKEHUE CIEIYIOIUX JHYHOCTHBIX
pe3yJibTaToB:
® B IICHHOCTHO-OPHEHTAIIMOHHOU cdepe — BOCHHUTAHHE YyBCTBA TOPJOCTH 32 POCCHHUCKYIO
XUMHUYECKYIO HayKy, T'YMaHN3Ma, 11eJIeYyCTPEMIIEHHOCTH;
® B TPYIOBOIi chepe — TOTOBHOCTh K OCO3HAHHOMY BHIOOPY JajbHeiIIel o0pa3oBaTenbHOM
TPaeKTOPHUU;
® B IO3HABATEIbHOM chepe — yMEHUE YIPABISATh CBOCH MO3HABATEILHOM JIEATEIHHOCTBIO.
MeranpeaAMETHBIMU PE3YJIbTATAMH OCBOEHUS BBIMTYCKHMKAMU OCHOBHOM IIKOJIBI IMPOTPaMMBbI
110 XUMHH SBJISIOTCS:
® JCIOJIb30BAaHUE YMEHHW W  HAaBBIKOB  pA3IMYHBIX BHUJOB  IO3HABaTEIbHOU
NEeSTEIbHOCTH,  NPUMEHEHHE  OCHOBHBIX  METOJIOB  MO3HaHUs  (CHUCTEMHO-



WH(POPMAIIMOHHBIN aHaNN3, MOJEIMPOBAHUE) Ui HM3YYCHUS Ppa3IMYHBIX CTOPOH
OKpYKalOILEH IEMCTBUTEIbHOCTH;

® UCMOJH30BAHUE OCHOBHBIX WHTEIUICKTYaJIbHBIX ONEpaluii: GopMyIupOBaHUE THIIOTE3,
aHaJIU3 W CHUHTE3, CpaBHEHHE, 00OOIICHNE, CUCTEMAaTU3allNs, BBISBICHHE MPUYUHHO-
CIJICZICTBEHHBIX CBS3€H, IOUCK aHAJIOTOB;

e YyMEHHE TEHEPUPOBATh HAECU U ONPEACTATh CPEICTBA, HEOOXOOUMBIE IS UX

peanu3anum;
e yMEHHE ONPEACIATh IeNU U 33/1a4M JCATEIbHOCTH, BEIOMPATh CPENICTBA peaH3aluu
LEJIA ¥ IPUMEHSATh MX Ha MPAKTUKE;

® UCMOJB30BAHME PA3IMYHBIX HCTOYHUKOB HMH(OpMAIUM, MOHMMAaHHE 3aBHCHMOCTH
cojepkanusg U (GOpPMBI TpPEACTaBICHUS WHPOPMAIUK OT IeJe KOMMYHUKAIUH M
ajpecara.

B of0mactm mnpeAMeTHBIX Ppe3yJbTATOB 00pa30BaTENBHOE YUPEKIACHHE OOIIETOo
0o0pa3oBaHUs MPEJOCTABISAET YYEHUKY BO3MOKHOCTb HA CTYNEHU CPEIHEro (IOJIHOTo) OOIIEro
00pa3oBaHUs HAYYUTHCS:

B [103HABaTeNbHOU cdepe:

® JaBaTh OIpENEIICHUS] HAYYHBIM MOHSATHUSIM;

® ONHCHIBATH JEMOHCTPAIIMOHHBIE W CAMOCTOSITEIBHO MPOBOJUMBIE OKCIIEPUMEHTHI,
WCIIOJIBb3YS AJISl 3TOTO €CTECTBEHHBIN (PYCCKHIT) A3bIK U S3bIK XUMHH;

® ONWCHIBATh M pa3zInyaTh W3yYCHHBIC KIACCHl HEOPraHWMYECKHMX W OPTraHMYECKHX
COCJIMHEHUH, XHMUYECKHE PEAKIINH;

e KIaccu(UIMPOBATH U3YUEHHBIE OOBEKTHI U SBICHUS;

e HaONIONATh JMEMOHCTPUPYEMBIE W CAMOCTOSITEIBHO IPOBOJMMBIC OIBITBI, XHMHUYECKHUE
peaKIyu, IPOTEKAOIINE B IPUPO/IC U B OBITY;

e JenaTh BBIBOJABI M YMO3AKIIOYEHHMS] U3 HAOMIOACHUN, W3YyYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB IO AHAJOTHH CO
CBOMCTBAMH U3YYEHHBIX;

® CTPYKTYpUpOBaTh U3y4CHHBI MaTepHa;

® HHTEPHPETUPOBATH XUMHUUYECKYIO HHPOPMAIHUIO, OTYYSHHYIO U3 IPYTUX HCTOYHHUKOB;

® OIMCHIBaTh CTPOCHHE aTOMOB 3J1eMeHTOB |-1V neprnooB ¢ UCIOJIb30BaHNEM AJIEKTPOHHBIX
KOH(uUrypauuii aroMoB;

® MOJEIMPOBAaTh CTPOEHUE MPOCTEHIINX MOJEKYJl HEOPraHMYECKUX M OpPraHuYecKuX
BEIECTB, KPUCTAJIIOB;

B LIEHHOCTHO-OPUEHTALIMOHHOM cdepe:
® aHaJNM3UPOBATh W OILIGHUBATH IMOCIEACTBUS ISl OKpY)Kawmlleld cpeasl OBITOBOM U
MIPOU3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB;
B TPYAOBOU cdepe:
® [POBOJUTH XUMUYECKHI SKCTIEPUMEHT;
B chepe Gu3nyeckoil KyIbTyphI:

® 0Ka3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUIX, 0XKOTaX U APYTrUX TpaBMax, CBSI3aHHBIX C

BEI[ECTBAMU U 1aO0OPATOPHBIM 000PYJIOBaHHEM.

Yueono — memoouueckuit komnaexm.

[Iporpamma mpeiaraercs s paboTsl o ydyeOHuKam xumun aBropos ['.E. Pym3urtuca u
O.I'. Penpamana:

1. Pymsutuc I'.E., ®enpaman @.I"., Xumus. 11 knace. — M.: [Ipocsemenue, 2011

2. Pymsutuc I'.E., ®enpaman @.I'., Xumus. 10 knace. — M.: I[Ipocemienue, 2011

3. Tapa H.H. Xwumwus. IlporpamMmsl o00meoOpa3oBaTeNbHbIX yUpexIeHHH. — M.:
IIpocsemenue, 2010

4. bpeitrep JLM., baxenoa A.E., Xumus 8-11 knaccel. PazBepHyroe TemaTuueckoe
riaHupoBanue no yuyeOnukam Pymsutuca I'.E., ®enpamana @.I°., Boarorpan, Yuurens, 2009

5. Xumuyeckuil dKcnepuMeHT B Imkosne. 10 kiacc:  y4eOHO-METOJMYECKOe
noco6ue/O.C.I"'abpuansn, JL.IT.Barnuna.-M.: [poda, 2005.-208 c.



2006.-158 c.

6. Xumusa. Ypoku B 10 xmacce: mocoOue s ydumrTenedl oO0meoO0pa3oBaTeIbHBIX
yupexaennii / H.H.I'apa (u ap.).-M.: [Ipocemenwne, 2009.-111 c.
7. Xumumst: 11 kmace: meromudeckoe mocobue st yuutens/A.}O. I'pankosa.-M.: ACT,

8. Xomuenko M.I'. CO0pHUK 33124 ¥ YIPAKHEHUH 110 XMMHH.

I[OHOJIHHTCJIBH&H Jureparypa IJsd YIUuTe .

1. Jlupaktuueckuit Marepuan mno xumuu g 10 — 11  kmaccoB: mocoOue  uist
yautens/A.M.Panenkuii, B.I1.'opmkosa, JI.H.Kpyrnukosa.-M.: IlpocBemenne, 1996. —
79 c.

Kontponeasie paborst mo xumuu B 10 — 11 kmaccax: mocoOue i y4urtens/

A.M.Panenkuii.-M.: IIpocemenne, 2006.-96 c.

Havana xumun. CoBpeMeHHBIH Kypc uid noctynanomux B BY3sl: yuebHOe nocoOue ass
BY3o0s/ H.E.Ky3pmenko, B.B.Epemun, B.A.IlonkoB.-9-¢ u3nanue, mepepaboTaHHOe W
nononHenHoe.-M.: Dk3amen, 2005.-832 c.

Opranuyeckast XuMus B TeCTax, 3a/layax U ynpaxkHeHusx. 10 kiacc: yaeOHoe nocodue st
obmeoopazoBatenbHbIX yupexaenuit/ O.C.I'abpuansan, U.I'.Octpoymos, E.E.Octpoymosa.
— 2-u31., crepeotun.-M.: JIpoda, 2004.-400 c.

CpeacrBa 00y4eHusl.

IleuaTHbIE TOCOOUS.

Tabnuyol:

[Tepunoanueckas Tabnuia xumuyeckux 3eMenToB J[.M.Menneneesa
Tabnuira pacTBOPUMOCTH KUCIIOT, OCHOBAHHM, COJICH

[TopTpetbl yueHbIx

Crpoenue atoma

THIIBI XUMHYSCKHUX CBI3CH

NudpopManmoHHO-KOMMYHHKAITMOHHBIE CPEJICTBA

1.

!\J. e o o o

VY4eOHoe 31eKTpoHHOE n3aHue «OpranuyecKas XuMHsD

Bupryanpnas mkona Kupwina u Medonusa. Ypoku xumun. 10-11 xmaccesl. — M.:
000 «Kupumt u Medoauii», 2004

Xumus. MynapTuMenuiiHoe ydeOHoe mocobue HoBoro obOpasma. — M.: 3A0
[Ipoceemenne-MEJIMA, 2005.

Texuuueckue CpeacTtBa O6y‘~ICHI/I${Z

I/IHTepaKTI/IBHaﬂ JOCKa

Y4eOHO — mpakTHUecKoe 1 yueOHO — 1abopaTopHOe 000pyI0BaHuE:

[Tpubopsl W TPUCHIOCOONICHUS: KOMIUIEKT TOCYAbl M TPUHAUIKHOCTEH JUIs
MpOBeJicHUsT J1a0OpaTOpHBIX pPadOT M MPaKTHYECKHX padoT (MITaTHBBI C
MpoOMpPKaMH, KOJIOBI, MEPHBIN IMIMHAP, QUIBTPOBAIbHAS Oymara, XUMHUYECKUE
CTaKaHbl, CIUPTOBKH, CTEKISHHbIE TMaaouyku, ¢GapopoBble YaIllIKH, CIUYKH,
ra3o0TBOJHbIE TPYOKH, 1a0OpaTOpHbIE INTATUBBI, IJyYHUHBI, BOPOHKH, BECHI,
WHKATOPHI).

[Tpubopsl yuebHoro nenrpa Touka pocta

PeakTuBBI U MaTepuabl: KOMIUIEKT PEAKTHUBOB JIJIs1 6a30BOTO YPOBHS

5. HatypanbHble OOBEKTHI.
Konnekuu HedTH, KaMEHHOTO YIJIsl M IPOAYKTOB MepepabOTKH, IIACTMACC, BOJIOKOH
YueOHo-TemaTnyeckuii mian 10 kaace

No
n/n

mem

Haumenoeanue pazoenoe u|Konuuecmeo| H3 nux(konuuecmeo uacos)

uacoe
(6cezo) Konmponsnwie|Illpakmuueckue |[Ipoexmnuie,




padomul padomul mecmoebnle,
meopueckue,
IKCKypcuu u
m.o.
1 Paznen 1. Teoperuueckue|2
OCHOBBI OPraHMYECKOU XUMUU
2 |Pazmen 2. YraeBomopoabl 14 2 1
3 |Pazmen 3.{12 1 1
Kucnoponconepxamme
OpPraHUYeCKUEe COCTUHEHUS
4 |Pazmen 4. A3sotconepxamue|d
OpPraHUYECKUE COCTUHEHUS
5 |BbicokomonekymnsipHbie 2
COCTMHECHUS
B nusrcneni vacmu maobauyvl 4acvl CymMmupyromcs
|MToro: 34 3 2
Yueono-remaruueckuii miian 11 KJIACC
No |HanmeHoBaHME pa3/iesioB U TEM KomuuectBo| 13 HUX(KOIHMYECTBO YacCOB)
/T 4acoB
(Bcero) KonTposnbnsie|[Ipaktuueckue |[IpoekTHEIE,
paboThl paboThI TECTOBEIE,
TBOpPUYECKHE,
AKCKYpPCUU
U T.J
1 Tema 1. BaxHeilline XUMUYECKUE TOHATUS U 3
3aKOHbI
Tema 2. [Tepuoanueckuit 3aKOH ul4
, |mepuomIecKas cucrema XUMHYECKHX
snemenTtoB JI. 1. MeHgeneeBa Ha OCHOBE
Y4YEHHUS O CTPOCHHHU aTOMOB
Tema 3. CTpoeHue BelecTBa 5
Tema 4. XuMu4ecKkue peakimu 7 1
Tema 5. Metamibl 7
Tema 6. Hemeraisl 7 1 3
B HkHel yacTy TaOIHIBI YaChl CyMMUPYIOTCS
| Aroro: 33 3 3
Coaepixanue NporpamMmbl 10 KJ1ace
34 4/ron (1 4/nen.)
OPI'AHUYECKASA XUMUA

Pazoen 1. Tema 1. TeopeTudeckne OCHOBbI OPraHU4eCKOM XUMHUH (2 4)

(DOpMI/IpOBaHI/IC OpFaHHQCCKOﬁ XHUMHU KaK HayKH.

TCOpI/I}I CTPOCHHUA OPraHuYICCKUX

coequHenuii A. M. byrnepoBa. Yraepoassiii ckener. Pagukansl. DyHKIMOHAIBHBIE TPYIIIBL.

I'omonoruueckuii pAL. I'omounoru. CrpykrypHas HA30MeEpUs. HomeHkiarypa.
OneKTpoHHas  NpPUpPOJAa  XUMHMUYECKHX  CBSI3€M B OPraHMYECKUMX  COEIMHEHUSX.
Knaccugukarms OpraHUYEeCKUX COCIMHECHUI.




Jemoncrpamuu. OOpa3ibl OpraHWYECKMX BEIIECTB W MarepuanoB. MoJeld MOJIeKyI
OpraHu4eCKux BCUICCTB. PaCTBOpI/IMOCTB OpraHn4€eCKrUX BCIICCTB B BOJAC W HCBOIAHLIX
pactBoputeisix. [lnaBneHue, oOyriaMBaHHe ¥ TOPEHUE OPraHMYECKHX BEIIECTB. IMpuMepsl YB B
Pa3HBIX arp€raTHbIX COCTOSAHUAX

Pacuernble 3agaun. HaxoxaeHue MOJIEKYISIpHOM (POPMYITBI OPraHUYECKOTO COCTUHECHUS TI0
Macce (00beMy) MPOIYKTOB CTOPAHUSI.

Paznen 2. YIVIEBOJAOPO/BbI (14 1)
Tema 2. llpeneibHble YyriaeBoa0poabl (anakanbl) (3 1)

Crpoenue ankaHoB. ['omosornueckuit psin. Homenkiatypa u uszomepus. Dusnyeckue U
XUMHUUYECKME CBOMCTBa aikaHOB. Peakuus 3amenieHus. llonmydeHue W NpPUMEHEHHE aJIKaHOB.

Tlonatue 0 OHUKJIOAIKaHaX.
JdemoncTpanun. B3pbiB cmMecn MeraHa ¢ Bo3ayxoMm. OTHOIIEHHE aJIKaHOB K KHCJIOTaM,
mejrogam, pacTBopy MepMaHraHara KaJIus " OpoMHOI BOJIE.

JlabopaTopHble ombIThl. M3roTtoBieHue Mojeneld  MOJIEKYJN — YIJIEBOJOPOJOB U
raJIor€HONPOU3BOHBIX.
IIpakTuyeckas padora. 1. OnpenesneHre KaUeCTBEHHOTO COCTaBa OPraHUYECKUX COEAMHEHHUN.

Tema 3. HenipenejbHble YriieBoaopoabl (6 4)

Ankenbl. Ctpoenue ankeHoB. ['omosornyeckuii psa. Homenknatypa. M3omepus: yriepoaHoi
ICIIN, ITOJIOKEHUA KpaTHOfI CBA3U, yuc-, mpaHc- NU30MCpPUs. XUMHYECKHE CBOMCTBA: pCakuuun
OKHCJICHHUS, MIPUCOEANHEHUS, MOJIUMEPU3ALIHIH. [Ipumenenue AJIKCHOB.

AJIKaJIHeHbl. Crpoenue. CaoiicTBa, MPUMEHEHHUE. [TpupoansbIit KaydyK.

Aaxunbl. CtpoeHue anerwieHa. ['omonmorn u u3omepbl. Homenknatypa. ®usmyeckue M
XUMUYEeCKHe  cBoWcTtBa.  Peakumm — mpucoenmHeHuss v 3amenieHus.  lIpumenenwue.

JdemoncTpaumnu. M3rotoBneHne monaeied MOJEKYlT TOMOJOTOB U M30MepoB.  [lomydyenue
alieTusieHa KapOWAHBIM crnocoOoM. BsaumoneiicTBue ameTuieHa ¢ pacTBOPOM II€pMaHraHarta
Kamusi U OpomHON BoJoH. l'openHue amerusnena. PasznoxeHue kaydyka MOpU HarpeBaHUM U
UCIBITaHUE MIPOJYKTOB pa3IoKEHUSL. 3HaKOMCTBO c oOpa3zuamu Kay4yKOB.

IpakTnyeckas padora. 2. [lonydyeHnue 3TriieHa U U3yYEHHUE €rO CBOMCTB.

Tema 4. ApomaTudeckue yriieBoaopoabl (apenni) (2 4)

Apenbl. Ctpoenue Oenzona. M3omepus um HomeHkiarypa. Dusmueckue U XUMHUYECKHE
cBoiicTBa OeH3oma. ['omomnoru Oenzona. ['eHeTndeckas CBsI3b apOMATHUYECKUX YTIIEBOJOPOJIOB C
JIpYyruMu KJIacCaMHu YIJIEBOJIOPOOB.

JemoncTpanuu. beH3zon kak pacTBoputesb, ropeHue Oenzona. OTHomieHue OeH30ia K
OpOMHOIi BOJIE U pacTBOPY MepMaHranara kaiaus. OKHCIeHUE TOTyoa.

Tema 5. IlpupoaHble HCTOYHUKH YIJ1€BOI0POAOB (3 )
[Tpuponusiii ra3. Hedre u Hedrenponykrel. dusnueckue cpoiictBa. CrocoObl nepepaboTKu

HePTH.
JlaGopaTopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3amMH MpoIyKTOB HedTenepepaboTKu.

Paznen 3. KUCJIOPOACOAEPKAIINE OPTAHUYECKHWE COEIUHEHUSA
(12 g)

Tema 6. Cniuptbl 1 ¢peHobI (4 1)

OpHoaToMHBIe TIpenenbHble CcOuUpThl. CTpoeHWe MOJeKyn, (YHKIMOHAIbHAS TpYIIIa.
Bonoponnas cBsa3b. M3omepust u HomeHkiatypa. CBoiCTBa MeTaHosa (3TaHOJA), MOJYYEHUE U



IIPUMEHEHHE. @U3NOJOTrMYECKOe  JEHCTBUE  CIHUPTOB  HA  OpPraHM3M  4YeJoBEKa.
MHoroaromMHsle  CHUPTBL.  OTWIEHIVIMKONb,  InuepuH.  CBoWcTBa,  IPUMEHEHUE.
DeHOoJIbI. Crpoenne MOJICKYJIBI deHomna. B3aumnoe BIIUSIHUE aTOMOB

B MOJIEKYJIE Ha MpuMepe MoJieKybl ¢peHona. CBoicTBa. TOKCHYHOCTh (DEHONIA U €T0 COCMHEHUH.

[Ipumenenne ¢enona. ['eneTnueckas CBsS3p COUPTOB W (eHOJA C  YIIIEBOJOPOIAMHU.
JlaGopaTopHble omnbIThbl. B3anMosneiictBue ¢eHona ¢ OpoMHONH BOJOW M PacTBOPOM

rupoKcuaa Hatpus. PactBopeHue riunepuHa B Boje. Peakuusi riauiepuHa ¢ THIPOKCHIOM

menu(1l).
Pacuernble 3amaum. PacueTel Mo XMMHUYECKUM YypaBHEHHUSIM IpPHU YCIOBUHU, YTO OJHO M3
pearupymouux BelecTB JaHO B U30BITKE.

Tema 7. Aibaernjabl, KETOHbI, KApOOHOBbIE KHCJIOTHI (4 4)

Anbnerunpl. Kemownwi. Ctpoenue Monekyn. @DyHkuuoHanbHas rpynna. HW3omepus u
HOMeHKIaTtypa. Dopmanbieruj W aneTadbJeruj: CBOMCTBA, IOJyYeHHE M TNPUMEHEHHE.
Ayemon — npeocmasument KemoHOoe. IIpumenenue.

OpHococTaBHbIE TIpesiebHbIe KapOOHOBbIE KUCIOTHI. CTpoeHne Mosekyin. DyHKIHOHAIbHAS
rpynna. WM3omepus u HomeHkiarypa. CBoiicTBa KapOOHOBBIX KuCIOT. IIpumeneHnwue.

Kpatkue CBEICHUS 0 HeMnpeeNbHbIX KapOOHOBBIX KHCJIOTaxX.

I'enernueckas cBA3b KapOOHOBBIX KUCIIOT C JPYTMMHU KJIaCCaMU OPTraHUYECKUX COETUHEHHI.

JladopaTopHbie omnbIThl. [lonydyeHune »STaHansd OKMCIEHUMEM »3TaHona. B3anmmoneincrteue
MeTaHaJs (dTaHaJs) ¢ aMMHAYHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcuaa meau(1l).

JdemoncTpanuu. PacTtBopeHne B alleTOHE  pa3IWYHbIX  OPraHUYECKUX  BEIIECTB.

IIpakTnyeckas padora. 3.«CpoiicTBa KapOOHOBBIX KUCIOTY.

Pacuernble 3amaum. OrmpeneneHre MacCOBOM WM OOBEMHOM JIOJHM BBIXOJA IPOIYKTA
peaKuuu OT TEOPETUIECKH BO3MOXKHOTO.

Tema 8. Kupbl. YrieBoab! (4 1)

Kuper. Haxoxnenue B Mpupoe. CaoiicTBa. [Ipumenenue.

Morwwue cpeocmsa. Ilpasuna b6e3onacnoco obpawerus co cpedcmeamu ObIMOBOU XUMUL.

I'moko3a. Ctpoenue Mosekyabl. ColcTBa 1it0Ko3bl. IIpumenenue. Caxaposza. CBOMCTBa,
MIPUMEHEHHUE.

Kpaxman w  1memwnono3a—  TPEACTaBUTENIM  IPUPOJHBIX  MOJIUMEPOB.  Peakmms
NnoJMKOHACHCAMK. @Du3nueckne MW XUMHYECKHME CBOMcTBa. HaxoxkzaeHwe B Hpupo/e.
[Ipumenenue. AtnieratHoe BOJIOKHO.

JlaGopaTropHble OnNbITHL. PacTBOPUMOCTH JKMPOB, JOKAa3aTeIbCTBO HX HEMPEACIbHOTO
XapakTepa, OMbUICHUE XUpOB. CpaBHEHHE CBOMCTB MbLIa M CUHTETUYECKUX MOIOLIUX CPEICTB.

B3aumopeiictBue rmoko3bl ¢ rugpokcuaoMm  Meau(Il). BzammogaelcTBHE TIIFOKO3BI €
aMMHAYHBIM pacTBOpPOM OKCcHIa cepeopa(l).

B3aumopeiicTBue caxapo3bl ¢ TMAPOKCHAOM Kaibliud. B3anmopeiicTBHe Kpaxmala C HOJOM.
IMunponus kpaxmana. O3HaKOMIIeHHE C 00pa3llaMy IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH.

JemMoHcTpanun. 3HaKOMCTBO ¢ 00pa3aMi MOIOIIUX U YUCTALIUX cpelncTB. M3yuenue
WHCTPYKIUH MO0 UX COCTaBY U MPUMEHEHHIO

IIpakTuyeckas pa6ora. 4. PemieHue OSKCIEpUMEHTANBHBIX 3aJad Ha TMOJY4YeHHE U
pacro3HaBaHue OPraHUYECKUX BEIIECTB.

Pa3nen 4. A3SOTCOJIEP/KAIIIME OPTAHUYECKHWE COETUHEHMSA (4 1)

Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)

AMuHbl. CTpoeHne MoJieKyll. AMUHOTpymna. @u3nuecKkue 1 XUMUUYECKUE CBOMCTBA. AHMIIMH.
CaolicTBa, IIPUMEHEHHE.

AMHHOKHCI0TBI. M30Mepust 1 HOMeHKIaTypa. CBoiicTBa. AMUHOKHUCIOTHI Kak aMm(poTepHbIe
opranuueckue coenquHenus. [Ipumenenue.



JemoncTpanun. Oxpacka TKaHUM aHWIMHOBBIM KpacuTeneM. Jloka3aTenbcTBO HalUyus
(GYHKIMOHATIBHBIX TPYII B pACTBOPaX aMUHOKHCIIOT.

Tema 10. bBeaxu (2 4)

Beaxu — npupoausie noaumepsl. CoctaB u crpoeHne. dusnueckne 1 XMMUYECKHE CBONCTBA.
IIpeBpamienne OenkoB B OpraHu3Me. YCHEXHM B U3y4EHMH UM CHHTE3€  OEJIKOB.

Xumuss U 370poBbe uernoBeka. JlekapcrBa. IlpoOnembl, CBSi3aHHBIE C TNPUMEHEHHEM
JIEKapCTBEHHBIX IIPENapaToB.

JemoncTpanuu. [{BeTHble peakiiuu Ha Oenku (OMypeToBasi U KCAaHTOIPOTEUMHOBAs PEAKIIUH).
OO0pas31ibl JIEKAPCTBEHHBIX MPENapaToB U BUTAMUHOB. OOpa3Libl CpeCTB TUTMEHBI U KOCMETUKH.

Pasznen S. BBICOKOMOJIEKYJIAPHBIE COEIUHEHMUA (2 4)

Tema 11. Cunrerudeckue nojauMepsl (2 4)

[lonsiTue O BBICOKOMOJIEKYJSPHBIX coennHeHusx. [lomuMmepsl, mMosiyyaemble B peakLUAX
nonuMepuzaii. Ctpoenue monekyi. [lomuatunen. Ilomunponunen. @enongopmanvoecuonvie
CMOIbL.

Cunrernueckne  kayuyku. CrpoeHue,  CBOWCTBA, IIOJIyYEHHE UM  IPUMEHEHHE.

CunTeTnueckue BOJIOKHA. Kanpon. JlaBcan.

JemoncTpanuu. O6pa3iibl MacTMace, CHHTETUYECKUX KaydyKOB U CHHTETUYECKHX BOJIOKOH.

11knace 33 4/roa (1 4/men.)

TEOPETUYECKHUE OCHOBbI XUMHNHU

Tema 1. BaxxHeiliinne xXuMuueckue MOHSITHSI M 3aKOHBI (3 1)

Atom. Xumuueckuid  sneMeHT.  M3zorombl.  IIpocThie HW  CIIOKHBIE  BEIECTBA.

3aKOH COXpaHEGHHsI MAacChl BEIICCTB, 3aKOH COXPAaHCHHS M TPEBPAIICHHS SHEPTUH IIPH
XUMUYECKUX peaklMsX, 3aKOH IIOCTOSHCTBA COCTaBa. BelectBa  MOJIGKYJSIPHOTO |
HEMOJIEKYJIIPHOTO CTPOCHHUS.

Tema 2. IMepuoguveckuii 3aKO0H ) | nepuoanyecKast cUCTEeMAa
XHMHYECKUX 2JIEMEHTOB J1. . MenaesieeBa Ha OCHOBE
YUYCHHS O CTPOEHUH aTOMOB (4 1)

Amomnvie opbumanu, s-, p-, d- u f-anexmponv. OCOOEHHOCTH pa3MELICHHs IEKTPOHOB IO
opOuTansIM B aroMax MalbIX W Oonpmux mepuoaoB. CBs3b MEPHOJUYECKOTO 3aKOHA U
MEePUOTUIECKON CHUCTEMBbl XMMUYECKHX JJEMEHTOB C TEOpHUEW CTpOeHHUs atomMoB. Kopomkuil u
ONIUHHBIU 8APUAHMBI MAOIUYBL XUMUYECKUX nemenmos. [lonodcenue 8 nepuoouieckou cucmeme
Xumuueckux onemenmos J[. U. Mendeneesa 6000poda, JNaAHMAHOUOOS, AKMUHOUOO8 U
UCKYCCMBEHHO NOJYYeHHbIX 2/1eMEeHMO8.

BaneHTHOCTE U BaJICHTHBIC BO3MOKHOCTH aTOMOB.

Hemouncrpanuun. [ICXD JIMM, tabnuisl «IIEKTPOHHBIE 000JIOUYKH aTOMOBY

Tema 3. Ctpoenue BemecTBa (5 4)

Xumuueckasi ¢cBsa3b. MonHnas cBs3p. Karwonsl u anmonsl. KoBaneHTHas HCIIOJIsIpHAA CBA3b.
KoBanenrHas oJrsipHast CBA3b. 3H€KTpOOTpI/II_IaTeJILHOCTB. Crenens okuciieHus. MeTaudeckas



cBsA3b. Bonoponnas cBa3b. IIpocTpaHCTBEHHOE CTpPOEHME MOJIEKY] HEOPraHMYECKHX H

OpraHUYECKUX BELIECTB.
Tumbr KPUCTAJIIMYECKUX peleToK u CBOMCTBa BELIECTB.
[TprurHBEI MHOTOOOpA3Ms BEIIECTB: M30MEPHUsL, TOMOJIOTHS, AJUIOTPOIIUS, H30TOIIHSI.

Lucnepchule cucmemul. Komnounnneie PacTBOPBI. 3omu, relu.

IleMOHCTpaIII/II/I. MOI[GHI/I HMOHHBIX, ATOMHBIX, MOJICKYJIAPHBIX n MCTATINIMYCCKHUX
KPpUCTAUIMYCCKUX  PCHICTOK. O6pa3HBI IIUIICBBIX, KOCMECTHYCCKUX, OHOJIOTMYECKHX n
MEIUUIMHCKUX 30Jiell u renedt. Dddexkr Tunmans. Monenn MoKyl H30MEPOB, TOMOJIOTOB.

Tema 4. Xumnueckue peaxkuuu (7 1)

Knaccupukanuss XUMHYECKMX pEak[Wii B HEOPraHWYECKOHM W OpPraHMYeCKOW XUMHH.

CKOpOCTh peaklid, €€ 3aBUCUMOCTh OT Pa3NUYHBIX (hakTOpoB. KaTaims W KaTaau3aTopsl.
OOpatumocTh peakuuii. XuMu4deckoe paBHOBecwe. CMeEIIeHHE paBHOBECHs MO JEHCTBUEM
paznmuunbix ¢akropos. [Ipunmun Jle HlaTense. [Ipou3BoACTBO cepHOM KUCIOTHI KOHTAKTHBIM
CIIOCOOOM.

Onektposutrueckas nauccoruanusa. CunbHble W ciiadble 37eKTpoduThl. Cpefa BOJHBIX
pacTBOPOB: KUCTasi, HEHTpasibHasl, merouHas. Bomopoanslii mokaszatens (pH) pactBopa.
IM'uaponns OPraHU4YeCKHUX u HEOPraHUYECKUX BEIIIECTB

JdemoncTpaumnu. PaznuyHble TUITBI XUMUYECKHX PEAKIMH, BHJICOOMBITHI MO OPraHUYECKOM
xuMuH, BUIe0puibM «OCHOBBI MOJICKYISPHO- KHHETHUYECKOW TEOPHI.

JlaGopaTopHble ONbIThI. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHUEHTPALMH, TEMIIEPATYPHI,
NPUPOABl PEAruPYIOIINX BEMIECTB, Pa3jokeHWe NEepoKCHAAa BOJIOPOJa B MNPUCYTCTBUH
Katanuzaropa. OrmnpeneneHue cpeapl pacTBOpa C IMOMOIIBIO YHHBEPCAIBbHOTO HWHIUKATOPA.

HEOPI'AHNYECKAS XUMUSA

Tema 5. Meranasl (7 4)

[lonoxxeHne  MeTaJuIOB B MEPUOJUYECKOW  CHCTEME€  XUMHUYECKHX  3JIEMEHTOB
. . MenneneeBa. OOmme CBOHCTBA METALIOB. JJCKTPOXUMUUYECKUM P  HAINPSHKEHUN
MeTaiioB. O0riue crnocoObl noydyeHus: MeTayioB. CriiaBbl. DIIEKTPOIU3 PACTBOPOB U PACILIIaBOB.
[Tonsitue 0 KOPpO3UHU METaJJIOB. Crioco0sl 3alIUThHI oT KOPpO3UH.

O0630p MeTayuioB TJIABHBIX MNOATPYyNn (A-Tpymi) MEepUOJUYECKOM CUCTEMBl XUMHYECKHUX
3JIEMEHTOB.

O630p MerammoB mobouHbIx nonarpymnm (b-Tpymnmn) nepuoauueckoid CHCTEMbl XMUMHYECKUX
3JIEMEHTOB (menp, [UHK, KENe30). Oxcupl u TUAPOKCH/IBI METaJJIOB.

JemoncTpanuu. O3HaKoMIIeHUE ¢ 00pa3liaMy METAJUIOB U UX COEIMHEHUH, CIIIaBbl,
B3aMMO/ICHCTBUE METAJUIOB C KUCIOPOIOM, KUCIOTaMH, BOJOW; JOKA3aTeIbCTBO aM(POTEPHOCTH
QTIOMHUHHUS U €T0 THAPOKCHIA, 00pa3Ibl MEH, Kelle3a, XpoMa, UX COSAUHEHUN; B3aNMOICHCTBHE
MEJIU | JKejie3a C KHCIOPOIOM; B3aMMOJICHCTBHE MEIH U JKelie3a ¢ KUCI0TaMu (CepHast, COJIsiHas ),
MOJIy4eHHUE THUIPOKCHIA MEIU, XpOMa, OKCUAA MEJIH;
B3aUMOJICICTBUE OKCUJOB U TUAPOKCUIOB METAIIIIOB C KMCIOTAMHU; J0Ka3aTEeIbCTBO
amporepHocTH coenunenuii xpoma (I11).

Pacuernbie 3ana4un. PacyeTsl 10 XMMHUECKUM ypaBHEHUSIM, CBSI3aHHBIE C MACCOBOM JOJIEH
BBIXOJIa POJIYKTa PEAKLIUU OT TEOPETUUECKH BO3MOMKHOTO.

Tema 6. Hemetannl (7 1)

O0630p cBoiicTB HEMeTAIOB. OKUCINTENFHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA TUITUYHBIX
HeMeTay1oB. OKCHJIbI HEMETAIOB M KMCIIOPOACOAEpKalle KUCIOThl. BogopogHble coetuHeHns
HeMeTaJlIoB. ['eHeTHuecKas CBA3b HEOPraHNYECKUX M OPraHUYECKUX BELECTB. bpIToBas
XUMUYECKasi TpaMOTHOCTh

JemoncTpanuu. O6pa3ipl HEMETaUIOB; MOJIETH KPUCTAJUIMYECKUX PELIeTOK, ajaMmasa,
rpaduTa, NoJy4eHue aMMHUaKka 1 XJIOPOBOJOPO/ia, PACTBOPEHHE UX B BOJIE, TOKA3aTEIbCTBO



KHCJIOTHO-OCHOBHBIX CBOWCTB 3THX BellecTB. CKUraHUE YISl U CEpPBl B KUCIIOPOJE, ONIPEAEICHHUE
XMUMHMUYECKHUX CBOMCTB MPOJYKTOB CrOpaHUs, B3aUMO/ICHCTBUE KOHII. CEPHOM, KOHII. ¥
pa30aBICHHON a30THOM KUCIIOT C MEbI0, BUICO(DMIBM «XHUMUS BOKPYT HACH.

IIpakTukym. 1. Penienne skcriepMMEHTAIbHBIX 3a/1a4 110 HEOPTaHUYECKON XUMUM;
2. peuIeHne KCIePUMEHTANIBHBIX 3a/1a4 IO OPraHUYeCKON XUMHUH;
3. mojydeHue, cooupaHue u pacro3HaBaHKUe Ta30B.
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