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IosicHuTEIbHAA 3AIIMCKA

HopmatuBHBIE TOKYMEHTHI:

®denepanbHbii 3akoH oT 29.12.2012 No 273-®3 "0O06 obpazoanuu B Poccuiickoii deneparuu” cr.2, 11.9;
— Ilopsinok opraHu3anyy ¥ OCYIECTBICHUS 00pa30BaTebHON IESTEILHOCTH IO OCHOBHBIM
00111e00pa30BaTEILHEIM IIPOTPaMMaM — 00Pa30BaTEIIEHBIM IIPOTPaMMaM OCHOBHOTO OOIIETO B CPEIHETO
o0miero oopa3zoBaHusl, yTB. mpukazom MuHoOpHayku Poccun ot 30.08.2013 No 1015;

— ®enepanbHbIe TOCYAapCTBEHHBIE 00pa30BaTeIbHbBIC CTAHAAPTH OCHOBHOTO 001Iero 00pa3oBaHMs, YTB.
npukazoM MuHoOpHayku Poccun ot 17.12.2010 No 1897;

— denepanbHBIe FOCYJAPCTBEHHBIE 00pa30BaTE/IbHBIE CTAHAAPTHI CPEAHET0 0OLIEro

oOpa3oBanus, yTB. mprukazoM Munoopaayku Poccun ot 17.05.2012 No 413;

- [Ipuxa3 MunoOpHayku Poccuu ot 31.12.2015 Nol578 «O BHeceHnn N3MEHEHHHA

B (henepabHBII TOCyIapCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT CPEIHETo 00IIero oopazoBaHus,
YTBEPKICHHBINA NpUKa3oM MUHUCTEPCTBOM 00pa3oBanus 1 Hayku Poccuiickoit @enepanun ot 17 mas
2012 1. No 413»;

- [Ipumepnas [Iporpamma aiist 00Ieo0pa3oBaTENbHBIX YIPEXKISHHUH 110 XUMUH;

- N'abpuensa O. C. Xumus. [Ipumeprsie Paboure nporpammel. [Ipeamernas muaus yueonukos O. C.
I'adpuensna, U. I'. Octpoymosa, C. A. Cnaakosa. 10—11 knaccel. bazoBblit ypoBeHs : yue0. mocobue
Iutst obmeo6pasosart. opranmanmii / O. C. ['abpuensH, U. I'. Octpoymos, C. A. CnagkoB — M. :
[Ipocsemenne, 2019. — 64c. — ISBN
-IIpaBOyCTaHaBJIMNBAIOINUE JOKYMCHTBI U JIOKAJIbHBIC HOPMATHUBHBIC aKThI O6HleO6pa3OBaTCHBHOFO
YUPEKICHU :

- monoxeHue o paboueii mporpamme MBOY 3COILINel.

- o01IHMe 1eu U 3a7]auu Y4eOHOTo MmpeaMeTa.

- (hOpMBI, METOIBI, CPEACTBA OOYUCHHUS JeTEH, UCTIBITHIBAIOIIUX TPYAHOCTH B 00yYEHHUHU H
BBICOKOMOTHBHPOAHHBIX (OIapEHHBIX JETEH)

-MECTO IpeiMeTa B y4eOHOM IIJIaHe.

®denepalbHBIN TOCYIaPCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT OOIIEro 00pa30BaHUs, a TAaKXKe
OCHOBHBIE Ujien 1 nojoxenus [[porpaMmmer pazsuTus u hOpMUPOBaHUS YHUBEPCATBHBIX YIEOHBIX
JICHCTBUI JUI CpeHero (MOJHOro) 00IIero 00pa3oBaHus COCTABIISIFOT OCHOBY MpejjiaraeMoit padouei
MIPOrPaMMBI.
Ota mporpamMma JOTHYECKH MPOI0IDKAET MPOTPaMMBI I HA4aIbHOTrO OOIIEero U OCHOBHOTO O0IIIEro
o0Opa3oBaHHs B 00JIACTH Pa3BUTHS BCEX OCHOBHBIX BHJIOB JEATEILHOCTH 00y4aeMbIX, TPEJICTABICHHBIX B
Hux. OHa cocTaBjeHa ¢ y4éToM 0cOOEHHOCTE!, KOTOpBIe 00YCIIOBJICHBI, B IIEPBYIO OYEPeE/lb, TPEIMETHBIM
COJIepP’)KaHUEM U TICUXOJIOTHYECKIMH BO3PACTHBIMH OCOOCHHOCTSIMH 00y9aeMBbIX.
[lo3HaBaTenpHas AEATENBHOCTD IIPH U3YYCHUH Kypca XUMHUHU Ha 0a30BOM YPOBHE UTPAET BEIYIYIO
POJIb B Pa3BUTHUH OCHOBHBIX BHJIOB yUeOHOM JEATEILHOCTH CTApIIEKIACCHUKOB: BIAJETh METOJIAMH
HAy4YHOTO TTO3HAHMSA, TIOJTHO ¥ TOYHO BBIPAKATh CBOU MBICIIH, XapaKTePU30BaTh, OOBSICHSTH,
KIIACCU(UIIMPOBATh XUMHYECKUE OOBEKTHI, pad0TaTh B TPYIIIE, ApTYMEHTHPOBATH CBOKO TOUKY 3PCHHS,
HAXOJMTb, UCIIOJIH30BATh PA3JIMYHBIC HCTOUHUKN HH(POPMAIIMU U MPEACTABIATh B YCTHOM U TUCbMEHHOM
pedn pe3ybTaThl e€ aHau3a.
Opnna u3 3aa4 00ydeHus B CpeHEH IKoJie — OTpeelieHre JalbHeleld 00pa3oBaTebHON
TPAaeKTOPUH U OTBETCTBEHHOTO BHIOOPA KM3HEHHOTO M MPO(PECCHOHAIBLHOTO My TH. J{J1s1 penenus 3Toi
3aJ1a9M CTAPIICKIACCHUKH MPH N3yYSHHH XUMHUH JIOJDKHBI HCIIOIh30BaTh MPHOOPETEHHBIN Ha YpOKax
XUMUH OMBIT IESTEIBHOCTU B PO ECCHOHANBHON cdepe U 000N KU3HECHHOW CUTYaIlUH.
CornacHo 00pa30BaTeIbHOMY CTaHIAPTY, TTIAaBHBIC Ue/ll CPeOnezo 0ouiezo 00pazoeanus CoCTOAT:
B TIPUOOPETEHNH 3HAHUH, YMEHHI U CITOCOOO0B JIESTEIBHOCTH, CIOCOOCTBYIOIINX (POPMHUPOBAHUIO
[EJIOCTHOTO MPEACTABIEHHS O MHPE;

-B Pa3BUTHUH OMBITA Pa3HOOOPA3HON JAEATEIHHOCTH, CAMOIIO3HAHMSI U CAMOOTIPEICTICHYIS,

-B OCO3HaHHOM BBIOOpE MHAMBHIYaTbHOM 00pa3oBaTeIbHON TPACKTOPUH H MPO(EeCCHOHATHHOMN
JeSITeTbHOCTH.

Bonbioii Bki1aj B TOCTHKEHHUE ITHX IIeJICH CpeTHEro o0IIero 00pa3oBaHus BHOCUT U3YUEHUE XUMUU,
KOTOpOE MPU3BAHO odecnevums.

- (hopmupoBaHUE eCTECTBEHHO-HAYYHON KapTHHBI MHUPA, B KOTOPOW CHCTEMa XUMUYECKIX 3HAHUI
SIBIISICTCS €€ BaYXHCUIITUM KOMITOHCHTOM;



Pa3BUTHE HHTEIUICKTYATLHOTO M HPAaBCTBEHHOTO IMMOTEHITHAIA CTAPIICKIACCHIKOB, JOPMUPOBAHHE Y HUX
9KOJIOTMYECKH TPAMOTHOTO B y4eOHO# 1 TPO(eCCHOHANBHOM IEATSIIbHOCTH, a TAK)KE B OBITY;

-0CO3HAHUE Y CTapIICKIACCHUKOB HEOOXOIMMOCTH B Pa3BUTUN XUMHUHU ¥ XUMUUECKOH
MPOMBIIIUICHHOCTH, KaK TPOU3BOIUTEIILHON CHIIBI OOIIECTRA;

- IOHUMaHHEe HE0OXOIUMOCTH 6€301TacHOTO 0OpaIleHMsI C BEIIECTBAMH M MaTepHaIaMH,
MCTIOJB3yEMBIMH B TPO(ECCHOHATHFHON U TIOBCETHEBHOM KU3HHU.

Henamu uzyuenusn xumuu ¢ cpeoHeil WKone ANAIOMCA.

- BUJICHHE U IOHUMaHUE 3HAYMMOCTH XUMUYECKUX 3HAHUH JJIS KAKIOr0 4ieHa COLUNyMa; YMEHHE
OIICHUBATH Pa3IMYHbIC (DaKThI U SBJICHHSI, CBSI3aHHBIC ¢ XUMUICCKUMH 00BEKTaMH U TIPOIIECCAMH Ha
OCHOBE OOBEKTHBHBIX KPUTCPHUEB U ONPEIACIEHHON CUCTEMbI IEHHOCTEH, (hOpMyIMpPOBaTh U
000CHOBBEIBaTh COOCTBEHHOE MHEHHE U YOSKICHUE;,

- IOHUMAaHUE POJIU XUMUU B COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHE MUPA U UCIIOJIb30BAaHUE
XUMHYECKUX 3HAHHM 11 O0BSICHEHUS 00BEKTOB U MPOIIECCOB OKPYIKAIOIICH NEHCTBUTEIHBHOCTH —
MIPUPOJHON, COLIUANIBHOM, KYJIbTYPHOM, TEXHUYECKOH CPE/bl;

-(popmupoBaHHe y CTAPIIEKITACCHUKOB TIPY U3yYSHUH XMMHH OTIBITA ITO3HAHKS U CAMOITO3HAHHSI C
MTOMOIIIBIO KJTFOUEBBIX KOMIIETEHTHOCTEH (KITIOYEBBIX HABBIKOB), KOTOPBIE IMEIOT YHUBEPCAIEHOE
3HAYCHME IS PA3JINYHBIX BUJOB JESATEILHOCTH, — IOMCKA, aHAIM3a U 00pabOTKK HHGOPMAITUH,
W3TOTOBJICHHE MHPOPMAIIMOHHOTO TIPOAYKTA U €r0 MPe3eHTAINH, IPUHATHUS PEIIeHAH, ,
KOMMYHHKATHBHBIX HABBIKOB, 0€301MIaCHOTO OOpAIEHHs C BEIIECTBAMHU, MaTepPHaJIaMH U TIPOIECCAMH B
MOBCEIHEBHOM KU3HHU U MTPO(ECCUOHATBHOMN JIEATEIILHOCTH.

MeToanuyeckue 0COOEHHOCTH Kypca

CopepixaHue Kypca peanusyeTcs u3 pacuéra 1 4 B HeAeI0. DTOT JIUMUT BPEMEHHU U 00YCIIaBIMBaCT
PST METOTMYECKUX 0COOSHHOCTEH Kypca.

OnuH yac B HeJleIo, OTBEIEHHBII HA H3YYCHHE Kypca, PEANoiaracT NIMPOKOE UCTIONb30BaHHe
JEKYUOHHO-CEMUHAPCKOTL (hopMbl NPOGedeHUs YUeOHbIX 3aHamull. DTO TMO3BOJSIET CTAPIICKIACCHUKAM
HE TOJIEKO 3 PEKTHBHO YCBaWBaTh COJIEPKAaHUE Kypca, HO M TOTOBHUT MX K MPOJIODKEHHIO 00pa30BaHMs B
BBICIIICH IIIKOJIE, T/Ie Takas opma mpeodIiaiacT.

OO0mas xapakTepucTuKa Kypca

Oco0eHHOCTH cOJIepKaHUS 1 METOIMIECKOTO MOCTPOCHUs Kypca copMupoBanbl Ha ocHoBe PI'OC
COO.
B kypce Hamm oTpakeHre OCHOBHBIE CO/IEPKaTeIbHbIE JTMHUH:
«Beuwecmeo» — 3HaHUS O COCTaBE, CTPOSHUH, CBOMCTBAX ((PU3UUECKUX, XUMHUECKUX U
6I/IOHOFI/I‘IGCKI/IX), HaX0XJACHUHN B IIPUPOJC U MOTYUCHUN BaKHEHUIINX XUMHUYECKUX BCIICCTB,
«Xumuueckan peakyus» — 3HaHUS O TIPOLIECCAX, B KOTOPBIX MPOSBIAIOTCS XUMUIECKHE CBOHCTBA
BCHIECTB, YCJIOBUAX UX IMMPOTCKAHUA U cn0c06ax YIIPABJICHUA UMU;
«IIpumenenue seuyecmey — 3HaHMS B3aNMOCBS3H CBOMCTB XUMUYECKUX BEIICCTB, HAMOO0JIECE
UCIIOJIb3YEMBIX B OBITY, IPOMBILIUIEHHOCTH, CEIbCKOM XO3SHCTBE, 3APAaBOOXPAHEHUN U HA TPAHCIIOPTE;
«A3b1K XumMuu» — cucremMa 3HaHUH 0 BaXKHEHIINX MOHATHAX XMMHUU U XUMUYECKOH HOMEHKJIATYPe
Heopranndeckux u opranndecknx emecTB (MIOITAK u TpuBnansHOI); BlajeHne XUMUYECKON
CHUMBOJIMKOH 1 €€ OTpaKeHHEM Ha MMHChMe, —XUMHYECKHMH 3HaKaMHy (CUMBOJIaMH), (OpPMYIIbI U
ypaBHEHUS, a TAKKe paBuia repeBoia HHPOPMAaLUK ¢ POJHOIO S3bIKa Ha S3bIK XUMHUU M 00paTHO.

MecTo npeamera B y4e0OHOM IIaHe
Kypc xumuu B cpegneil mkoe npegycmarpusaercs OenepanbHbIM roCy1apCTBEHHBIM
00pa3oBaTeIbHBIM CTAHAAPTOM KaK COCTaBHAs YaCTh NpeIMeTHOMN o0nacTu «EcTecTBeHHO-HAYYHBIE
HPEIMETHD».
B 6a3ucHOM yueOHOM IIaHE IIKOJIBI M3YYEeHHE XUMHUHU MPOBOIUTCS U3 pacuéTa 1 yac B Henemo (35
4acoB), B COOTBETCTBUH C KOTOPHIM H pa3padoTaHa AaHHas paboyas mporpaMma o XUMHUH U1l CPEIHEr0
o0miero oOpa3oBaHusi Ha 6a30BOM YPOBHE.

.HI/I‘IHOCTH])IG, METAlIPpEeAMETHBIC U IPEAMETHLIC
pe3yJabTaThbl 0CBOCHUA KypcCa



OO0yueHne XUMHH B CpeHEH 1mKoJie Ha 0a30BOM ypOBHE T10 TaHHOMY KypCY CIIOCOOCTBYET
JOCTIDKEHHIO 00YYAFOIUMUCS CIIETYIOIIUX JIUYHOCHHbBIX Pe3yIbIAmos.

-4yBCTBA FOPJAOCTH 32 POCCUMCKYIO XUMHUCCKYIO HAYKY M OCO3HAHUE POCCUHCKOMN rPayKIaHCKON
UACHTHYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;

-0CO3HABaTh HEOOXOUMOCTh CBOCH IMO3HABATEILHON ICATEILHOCTH U YMEHUE YIIPABIIATH €10,
TOTOBHOCTB M CIIOCOOHOCTH K CAaMOOOPA30BaHUIO HA TIPOTSKCHUU BCEH JKU3HH; TOHUMAHNE BAKHOCTH
HENPEPHIBHOTO 00pa30BaHUs KaK (PaKTOPy YCIEHIHON MPOPECCHOHATLHOM U 00IIeCTBEHHON
JeSITeIIbHOCTH; — 8 no3Hasamenvbhol (KOTHUTUBHON, MHTEJUIEKTYANBHOW) cghepe

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JaibHEHIIeH 00pa30BaTEIbHON TPAEKTOPHN WK Chephl
po(heCCUOHANBHON NIEATEIILHOCTA — 8 Mpy006ol cghepe,

-HEIIPHUSTUE BPEIHBIX MPUBbIUEK (KypEHUS, YIIOTPEOIICHUS aJIKOTOJIsl © HAPKOTUKOB) HA OCHOBE 3HAHUI
0 TOKCHYECKOM M HAPKOTUUECKOM JICUCTBHUH BEIIECTB — 8 chepe 300posbechepedicenus u Oe30nacho2o
obpasza JicusHu,

Mem anpet)memublmu pe3yiomamamu ocBoenys BEITYCKHUKAMU CPEIHEN IKOIIBI
Kypca XUMHH SBJISIOTCS:

-UCHONb308aHUEe OCHOBHBIX METOJIOB MTO3HAHMSI (OTIpeie]IeHre UCTOYHUKOB yUeOHOH 1 HaydYHOU
nH(pOpMAIIH,

---TIOJTyYeHHE 3TOW HHPOPMAIH, e€ aHaT13, U YMO3aKIIOUeHHUs Ha €T0 OCHOBE, M3TOTOBICHHUE
npe3eHTanusi KHHOPMAIMOHHOTO POIYKTa; IPOBEJCHUE SKCIIEPUMEHTA, B TOM YKCJIE U B IpoIecce
HCCIIEIOBATEIBCKON AEITEIHHOCTH, MOICITHPOBAHNE U3yJaEeMBIX O0BEKTOB, HAOMIOIEHUE 32 HIMH, HX
u3MepeHne, GUKcanus pe3yabTaToB) U UX HpUMeHeHue Ui TOHUMAaHUs Pa3IndHbIX CTOPOH
OKpYKaIoIlIEeN IeUCTBUTEIbHOCTH;

-871a0eHue OCHOBHBIMHU MHTEIUIEKTYaIbHBIMHU OTIEPAlMsIMU (aHAIH3 U CHHTE3, CPABHEHHE U
CHUCTeMaTn3anus, 0000IIeHNe U KOHKPETH3AINA, KiIacCHu()UKAIHS U TIONCK aHAJIOTOB, BBISIBICHHE
MPUYMHHO-CIIEICTBEHHBIX CBsA3el, POPMYyITHUPOBKA THIIOTE3, MX MPOBEPKa U (OPMYITUPOBKA BEIBOJIOB);

-nosHaHue 00bEKTOB OKPYIKAIOIIETO MUPA B IJIAHE BOCXOXKICHHS OT a0CTPAKTHOTO K KOHKPETHOMY (OT
o011ero yepe3 4acTHOE K €IUHIHIHOMY );

-CcnocooHoCMmb BBIIBUTATh WU U HAXOJIUTh CPEACTBA, HEOOXOAUMBIE I UX JOCTHXKEHUS;
ymenue HOPMYITUPOBATH LIENU U OTIPENIEIISATH 3a/Ia4d B CBOCH MO3HABATEIILHOM JIESITEBHOCTH,
ONpENENATh CPEACTBA A1 JOCTUKEHUS LENeil U pelieHns 3a1a4;

-onpedensmob Pa3HOo00pa3Hbie UCTOYHHUKH MOJTyUSHHUS] HEOOX0IUMOM XMMHUYECKOM HH(POPMAITUH,
YCTaHOBJICHHUE COOTBETCTBUS COJIEpKaHus 1 (YOPMBI TIpeICTaBICHHST MHPOPMAIIIOHHOTO MTPOAYKTa
ayIUTOPUY;

-yMeHue TPOAYKTUBHO OOIIAThCS U B3aUMO/ICHCTBOBATH B MIPOIECCE COBMECTHOM JeSITETFHOCTH,
YUUTHIBATh MO3UIIUH JPYTUX YYaCTHUKOB AEATEILHOCTH, 3P PEeKTUBHO pa3pemars KOH(DIUKTHI;

-20MOBHOCMb K KOMMYHHUKAIIUU (TIPEICTABIATh PE3yIbTaThl COOCTBEHHOM MMO3HABATENbHOM
JIESITEIIbHOCTH, CIBIIIATH U CIIYIIAThH OIMMTOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO TTO3HUITHIO);

-yMeHue UCTIONB30BaTh CpeACTBa HH)OPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (1a1ee —
WKT) B penieHNr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX 1 OPTaHU3AIIMOHHBIX 33/1a4 C COOJI0IeHIEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, peCcypcocOepekeH s, TPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALMOHHON 0€301MacHOCTH;

-g1a0eHue SI3PIKOBBIMU CPEICTBAMH, B TOM YHCIIE U SI3BIKOM XHMUH — YMEHHE SACHO, JOTHYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3pEHHS, UCIOIb30BATh a1€KBAaTHBIE SI3BIKOBBIE CPENICTBA, B TOM UUCIIE U
CHUMBOJIbHBIE (XUMHYECKHE 3HAKH, (POPMYJIBI U YPABHEHHS).

Ipeomemnovinu pe3y1bmMamMAMU usyvenys XuMAU Ha 6a30BOM YPOBHE Ha CTYIIEHU CPEIHETO
o01ero oOpa3oBaHus SBISIFOTCS CIEAYIONINE PE3YIIbTATHL.

1.B no3HaBaTeibHOM cepe:

-3HaHue (noHuManue) TePMUHOB, OCHOBHBIX 3aKOHOB M BaKHEUIINX TEOPH Kypca OpraHM4ecKon 1
00111e# XUMUU;

“yMerue Ha6HI-OJIaTI), OITMCBIBATH, q)HKCI/IpOBaTB PE3YIBTATHI U ACIaTh BBIBOABI HA OCHOBEC
JAEMOHCTPAIIMOHHBIX U CAMOCTOATEIIbHO HpOBeI[éHHBIX OKCIICPUMECHTOB, UCIIOJB3YA IJIA O9TOI0 pOZ[HOﬁ
(pycckuit UM WHOM) S3BIK U SI3BIK XHUMUY;

“yMeHrUue KJIaCCI/I(I)I/II_[I/IpOBaTL XUMHYCCKHE DJIEMEHTHI, IIPOCTHIC BEIIECTBA, HCOPTraHUYCCKNUE U
OpraHNYCCKUE COCAUHCHUA, XUMNYCCKUE IIPOLECCHI;



-yMeHue XapaKTepru30BaTh 00IINE CBOWCTBA, MMOyYeHNE U IPIMEHEHNE HW3YYEHHBIX KIaCChI
HEOPraHWYECKNX U OPTaHUYECKHUX BEIIECTB M UX BAKHEHIINX MpeCTaBUTENeH;

-0nucvI8amMb KOHKPETHBIE XUMUYECKUE PEaKIu, YCIOBHS UX TPOBECHHUS U YIIPaBICHUSI XUMUIECKUMH
MpOIIeCCaMI;

-yMeHue TPOBOIUTH CAMOCTOSTEIbHBIN XUMIUECKUH SKCIIEPUMEHT 1 HAOIIOIaTh TE€MOHCTPAIIHOHHBIN
SKCIIEPUMEHT, (PUKCHPOBATh PE3YIbTATHI U JENATh BHIBOJBI M 3aKIIFOUEHUS 110 pe3ylibTaTaMm;

-NpPOCHO3UPOBAMb CBOICTBA HEN3YUCHHBIX BEILIECTB MO aHAJOTUU CO CBOMCTBAMH W3yYCHHBIX HA OCHOBE
3HAHHUA XUMHYECKHUX 3aKOHOMEPHOCTEH;

-onpedenams UCTOYHUKH XUMIUECKO nH(OpMaIny, MOTydaTh e€, IPOBOAUTE aHAJIN3, M3TOTABINBATh
MH(QOPMAMOHHBIN IPOAYKT U TPEACTABIISATH €T0;

-yMems noib308amuvcsi 00SI3aTENbHBIMU CIPABOYHBIMU MaTepuanamu: [lepuoaunueckoit cucteMoit
XUMIYIeCKuX 351eMeHToB J[. Y. MenneneeBa, Tabmuiieii pacTBOPUMOCTH, DICKTPOXUMHUICCKHAM PSIIOM
HaNpsDKEHUH METAJIOB, PAIOM 3JEKTPOOTPHLATEIFHOCTH — JUIS XapaKTEPUCTHUKH CTPOCHUS, COCTaBa u
CBOWCTB aTOMOB XMMHUYECKUX A1eMeHTOB |—IV nepromoB 1 00pa3oBaHHBIX HMHU MPOCTHIX U CIOKHBIX
BEIIECTB;

-ycmaHogeHue 3aBUCUMOCTH CBOMCTB M MPUMEHEHHS BKHEUIITNX OPTaHUIECKIX COSAMHEHUH OT MX
XUMHUYCCKOI'0 CTPOCHUS, B TOM YUCJIC U O6yCJIOBJ'ICHHI>IX XapaKTEpOM 3TOr0 CTPOCHU A (HpGILCJ'H;HBIM NI
HEeTpeeNbHBIM) U HaJTN4rueM (YHKIIMOHAIBHBIX TPYIIIL;

-Mo0enuposarue MOJIEKYN HEOPTaHMYECKUX W OPTaHUIECKIX BEIIECTB;

-NOHUMAHUe XUMUYECKOIN KapTUHBI MUpa KaK HEOTHEMJIEMOW YaCTH LEIOCTHON HayYHON KapTHHBI
MUpa.

2.B 1eHHOCTHO-OPHEHTAIMOHHO¥ cepe — popmuposanue co6CTBEHHOM MOSHUIMH TIPH

OIICHKE ITOCIIEACTBUN JJISI OKPY’KAIOMIEH Cpelbl NesTeNFHOCTH YeJI0BeKa, CBA3aHHON C TIPOU3BOICTBOM H
nepepaboTKON XUMHUYECKUX MTPOAYKTOB;

3.B prIIOBOﬁ c«bepe — nposedeniie XAMUYECKOT0 SKCIIEPUMENTA; pa3euniie HaBbIKOB y4eOHOH,
IIPOEKTHO-UCCIIENOBATENBCKON U TBOPYECKOM IEATENBHOCTH NPH BEINOIHEHUN HHAWBHUYaJILHOTO
IIPOEKTa 110 XUMHH,

4.B cepe 310poBOro 00pasa KU3HU — cobrodenue NpaBui GE30MACHOTO 0OPATIEHHUS ¢
BEIIECTBAMH, MaTepHaIaMy; OKa3aHHE IePBOil IIOMOIIM IPH OTPABIIEHHAX, 0XKOTaX M TPaBMax,
TIOJTYYEHHBIX B PE3YJIbTaTe HApYLICHHs IPaBUJI TEXHUKH O€30MacHOCTH NP paboTe ¢ BEIECTBAMH U
nabopaTopHBIM 000PYIOBAHUEM.

Copepxanue kypca. ba3oBblil ypoBeHb
ConepxaHue Kypca XapakTepru3yeTcsl IeJIOCTHOCTHIO M CHCTEMHOCTBIO yUeOHOTo npeaMeTa, Ha
OCBOEHHE KOTOPOT'O OTBEJIEHO KECTKO JIUMUTHPOBAHHOE yueOHOE BpeMsl.

Wnen Teopuu pa3BUBaroIIero o0y4eHus OJIOKEHBI U B OCHOBY Kypca o0Imel xumuu. Y
CTapUIEKIIACCHUKOB (POPMHUPYETCS IEIIOCTHOE MPEICTABICHNE O XUMHUYECKOW HAyKe U XUMHYECKOM
IIPOMU3BOJICTBE, & TAKIKE O €IMHOM €CTECTBEHHO-HAYUYHON KapTUHE MUPA, B KOTOPOU XUMHUYECKasl KapTHHA
MHpA ABISETCS €€ HEOTHEMIIEMON YaCTBIO.

B kypce o01w1eii XuMum BHavaie yJamiecs 3HaKOMSTCS TOCIETHIUMHU JOCTH)KEHUSIMU B 00J1acTh
M3YyYEHUS aToMa, Y3HAIOT O COBPEMEHHBIX METO/IaX MMO3HAHMS CTPOSHUS aTOMa, YIIIyOJSIOT U PACIIUPSIOT
3HAHUA, TIOJIYYEHHbIE B KypCce€ OCHOBHOM IIKOJIBI, O CTPOSHUH aTOMa U BEIIECTBA HA OCHOBE
[Tepuoauueckoro 3axona u [lepuoguueckoit cucremsr 1. . Menaeneera, 06 oOIMX CBOWCTBaX KIIACCOB
OpPTaHMYECKUX W HEOPTaHUYECKHUX COETMHEHUH (KHCIOT, OCHOBaHUH, aM(DOTEPHBIX COEAMHEHN) B CBETE
TEOPHUH IEKTPOIUTHIECKON TNCCONMAIINH B IPOTOHHOM Teopuu. [lanmee paccmarpuBaeTcs
KJaccu(UKaKs XUMUUECKUX pPeaKiii B OpraHn4ecKoi 1 HEOPraHWIeCKOM XUMHUH. 3aBepiIaeT Kypc
3HAKOMCTBO CTapIIEKIACCHUKOB C MEPCIEKTUBAMH PA3BUTHS XUMUUECKON HAyKH U XUMHUYECKOTO
MPOM3BO/ICTBA, C TPOOIEMaMH OXPaHbl OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arPs3HEHHS U Iy TSIMU HX
peleHusl.



Conep:kanue Kypca.
11 xkaacc. bazoBblil ypoBeHb

Crpoenue BemecTn

OcHoBHbIE cBeleHHs 0 cTpoeHnd aTtoma. CTpoeHHE aToMa: COCTaB siApa (HYKIIOHBI) M JIEKTPOHHAS
obomnouka. [Tonstre 06 n3otonax. [loHATHE 0 XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
OZIMHAKOBBIM 3apsiIOM sifipa.

IHepnoaun4eckasi cuctema xumuueckux jieMeHToB . . MenaeneeBa B cBeTe cBeTe YYCHHUS O
cTpoeHnu aroma. Ousnueckuii cMpIch npuHATON B Tadbnune . . MeHnaeneeBa CHMBOJINKY:
MOPSIAKOBOTO HOMEpA dJIEMEHTa, HoMepa Iepruoia U HoMepa rpynnsl. [IOHATHE 0 BAJIEHTHBIX dIEKTPOHAX.
OTt00pakeHHEe CTPOEHUS MIEKTPOHHBIX 000JI0UEK aTOMOB XUMHUYECKHX 3JIEMEHTOB C IOMOIBIO
3NEKTPOHHBIX U AIEKTPOHHO-TPadUIECKUX (HOPMYIL.

OOBbsicHEeHNE 3aKOHOMEPHOCTEH N3MEHEHUS CBOICTB 3JIEMEHTOB B IIEPHOAAX U IPYIIAX MEPUOIUIECKON
CUCTEMBI, KaK CIIEACTBHE UX IEKTPOHHOIO CTPOEHUS. DIEKTPOHHBIE CEMENCTBA XUMUIECKUX DIIEMEHTOB.

CpasHenue Ilepnoguyeckoro 3aKkoHa M1 TEOPUH XMMHMYECKOI0 CTPOeHUsI Ha (puI0codcKoii OCHOBE!
MIPENOChUIKYN OTKPBITH [leproarueckoro 3aKkoHa U TEOPUH XUMHUYECKOTO CTPOSHHS OpPTraHUYECKUX
COEIMHEHWI; POJIb TMYHOCTH B UCTOPHH XMMHH; 3HAYEHNE IIPAKTHKH B CTAHOBIICHUN U Pa3BUTUU
XUMHUYECKUX TEOPHUIA.

Honnasi xuMnyeckasi CBA3b U HOHHbIE KpUCTAJUINYecKHe peméTkn. KaTnoHb! 1 aHHOHBI: UX
3apsiibl U Knaccu(uKanus Mo cocTaBy Ha MpocThie U cioxHble. [Ipencrasurenu. Ilonstue 06 noHHOM
XUMHUYECKOH cBsi3u. IOHHAsS KpucTaumdecKkas permérka u (Pu3ndecKue CBONCTBA BEIIECTB,
00yCJIOBJIEHHBIE 3TUM CTPOCHUEM.

KoBajieHTHas1 XuMHYecKas CBSI3b. ATOMHBIC H MOJICKYJISIPHBbIE KPHCTAJUINYECKHE PeIETKH.
IloHsATHE O KOBAaJIEHTHOU CBA3H. DIEKTPOOTPHULATENBHOCTD, HEMOJAPHAA U NMOJIIpHAsk KOBAJICHTHBIE
cBsi3u. KpaTHOCTh KOBaJICHTHOH CBA3H. MeXaHM3MbI 00pa30BaHUsl KOBAJCHTHBIX CBsI3€ii: 0OOMEHHBIN 1
JIOHOPHO- aKLENTOPHBIN. [10sIpHOCTH MOJIEKYIBI, KaK CIEJICTBUE MOISPHOCTH CBSI3U U T€OMETPHUH
MoJteKyJbl. Kpuctaminueckue peméTky ¢ 3TUM TUIIOM CBSI3U: MOJIEKYJISIPHBIE H aTOMHBIE. DU3ndecKue
CBOIICTBa BelIeCTB, 00yCIOBIEHHBIE THIIOM KPUCTAITTMUECKHUX PEIIETOK.

Mertannnyeckas cBs3b. [loHATHE O METAITNYECKOH CBSI3U M METAIITMYECKUX KPUCTAIITHIECKUX
pemérkax. Pu3ndecKre CBOMCTBa METAJIIIOB HA OCHOBE WX KPUCTAJUIMUYECKOTO cTpoeHUs. [Ipumenenune
METAJIJIOB HA OCHOBE UX CBOMCTB. UEpHBIE U IBETHBIE CILIABHI.

Bonoponnas xumu4yeckasi cBA3b. MeXMOJEKYyIpHAs U BHYTPUMOJIEKYJISIpHAS BOJIOPOIHBIE CBA3H.
3HaueHNe MEXMOJIEKYIIIPHBIX BOJOPOAHBIX CBA3EH B IPUPOJIE U KU3HU UEIOBEKA.

IHosmmepsl. [lonydeHne nonMMepoB peakUsAMH TOIMMEPH3ALNN U MOIUKOHAEHCalnu. BaxkHelmme
MIPEJICTAaBUTENH IJIACTMACC M BOJIOKOH, UX MOIy4YeHHe, CBOMCTBA U NpuMeHeHue. [lorsatue o
HEOpPraHWYeCKNX MOJMMEepax M UX MPEeCTaBUTENIH.

Jucnepcubie cuctembl. [loraTHE 0 AHICTIEpCHON (a3e U AUCTIEPCHOHHON cpefie. ATperatHoe
COCTOSIHUE pa3Mep yacTull (hasbl, KaKk OCHOBA JJIs KiIacCU(UKALIMK AUCIEPCHBIX CUCTEM. DMYJIbCUH,
CYCIIEH3WH, a3PO30JIH — TPYIIIHI TPyOOAUCTIEPCHBIX CHCTEM, MX MPEACTaBUTENH. 30JIA U TEIH — TPYIIIIHI
TOHKOJIMCIIEPCHBIX CHCTEM, X NpeacTaBuTenu. [IonATHe 0 cuHepe3nce U KoaryJIsaum.

Hemoncmpayuu. Ilepronrueckoi cucteMbl XuMudeckux 31aeMeHToB J[. . Menneneesa B pa3in4HbIX
¢dopmax. Mozenb HOHHOW KPUCTAIUTMIECKOM PemETKH Ha IpUMepe XJIOpUIa HaTpusi. MUHepallbl ¢ 3TUM
TUINIOM KPUCTAJUTMYECKON PEIIETKON: KaJIBILUT, TauT. Moenn MoJeKyIspHON KpUCTaNInIeCKON
PELIETKN HA IPUMEPE «CYXOI0 JIbAa» WIH HOAA U aTOMHOM KPUCTAJUIMYECKON PEIIETKU HA IPUMEPE
anMasa, rpaduTa Wid KBapia. Mojens MosipHOro 00béma raza. Moenu KpUCTaAIMUYECKHUX PEIIETOK
HEKOTOpBIX MeTauioB. Komutekuun 06pa3inoB pa3nuyHbIX IUCIIEPCHBIX cucTeM. CHHEpe3nc u
KOaryJsnus.

Jlabopamopnbie onvimol. KoHCTpyHpOBaHNE MOJIEIIA METAJUTMYECKOW XUMHUYECKOH cBsi3u. [lonydyenne
KOJUTOMTHOTO PacTBOpa KYpPHUHOTO OeliKa, UCCIICOBAHUE €r0 CBOMCTB C TTOMOIIIBIO JIA3EPHOHN YKa3KU U
MIPOBEICHNE eT0 AeHaTypanuu. [lomydenne sMynbcuy pacTUTENILHOTO Macia U HaOIroAeHne 3a e€
paccrnoenneM. [lonydeHne cycneH3uu «M3BeCTKOBOTO MOJIOKa» 1 HaOJroZeHne 3a e€ CeMEHTaIUeH.



XuMHYecKHe peaKkuuu
Knaccudukanmusa XuMHYeCKHX peaknmii. ANJIOTPONU3alusl 1 U30MEpU3alusl, Kak peakuun 0e3
M3MEHEHHS COCTaBa BelecTB. Autorponus U e€ mpuauHbl. Kitaccudukaiius peaknnii o pa3mnaHbIM
OCHOBAHUSIM: TI0 YHCIIY M COCTaBy peareHTOB U MPOLYKTOB, M0 (haze, 10 NCIONb30BaHMIO KaTalu3aTopa
i GpepMenTa, 1o TermioBomy dp¢ekty. TepMoxumudeckre ypaBHEHUs peakinii.

CxopocTh XUMHYECKHX peakiuii. DakTopbl, 0T KOTOPHIX 3aBUCHT CKOPOCTh XHMHYECKUX PEAKITHIA:
MIPHUPO/JIAa PEarupyIONINX BEIIECTB, TEMIIEPATYpa, TUIOMAAh HX CONPUKOCHOBEHHUS PEarupyIOIINX BEIIECTB,
MX KOHILIEHTpAalMs, MPUCYTCTBUE KaTtanu3aTopa. [lonsTue o karanuze. DepMeHTHI, Kak OMOIOTHUECKHIE
KaTann3aTopbl. UHrHOUTOPEI, Kak «aHTOHUMBD) KaTaJu3aTOpOB U X 3HAYCHHE.

XuMHUYecKoe paBHOBeCHE U CIIOCOOBI ero cMenlenusi. Kimaccubukamms XUMIYECKAX PEAKITUH 110
NpU3HaKy ux HamnpasieHus. [loHsTHe 06 00paTUMBIX peaKUIUsIX U XUMUYeCKOM paBHoBecuH. [IpuHImm
Jle-llarenbe u crtocoObl CMELIEHNsT XMMUUECKOTO paBHOBecHs. O0Ias XapaKTepUCTUKa peaKIui
CHHTE30B aMMHuaka 1 okcuzaa cepbl(V1) i paccMoTpeHue ycnoBuii CMETEeHHs HX paBHOBECHS Ha
MIPOU3BO/ICTBE.

I'uapoaus. O6patumblii 1 HeoOpaTUMBIN TUAPOAHU3EL. [ Maponu3 conelt u ero THmbl. ['naponn3
OpPTaHMYECKUX COCTMHEHHI B )KUBBIX OPraHU3MOB, Kak OCHOBa oOMeHa BemiecTB. [lorsaTre 06
SHEpreTHIecKoM OOMEHE B KIIETKE U PO TUAPOIIN3a B HEM.

OKuCANTETbHO-BOCCTAHOBHUTEIbHBIE peakuuu. CTeneHb OKUCICHUS U e€ onpeiesieHHe 10
(dhopMyJiaM OPraHUYEeCKHX M HEOPIaHUYCCKUX BEIIECTB. DJIIEMEHTHI U BEIIECTBA, KAaK OKUCIUTEIU 1
BocctaHoBUTeNH. [[oHATHE O MIpolleccax OKHCIEHHs U BoccTaHOBIeHUs. COCTaBIeHNE YpaBHEHUN
XMMHUYECKUX PEeaKril Ha OCHOBE AJIEKTPOHHOTO OaaHca.

DJIeKTPOJIU3 PACILUIABOB U PACTBOPOB 3JIEKTPOJHUTOB. XapaKTepUCTHUKA JIEKTPOIIN3a, KaK
OKHCIIATETBHO-BOCCTAHOBUTEIHLHOTO Tpotiecca. OCOOSHHOCTH 3IEKTPOIIN3a, MPOTEKAIOIIIEro B pacTBOpax
anekTponuToB. [IpakTrdeckoe mpruMeHEHHE AIEKTPOIN3a: TIOMyYeHHE TaIOTeHOB, BOJIOPOAa, KHCIOPOAa,
IIEJIOYHBIX METAJIOB U LIeNI0UeH, a TaKKe aJFOMUHUS AIEKTPOJIM30M PacIlylaBOB U pacTBOPOB
COEIMHEHUH THX 3JIeMEeHTOB. [[0HATHE 0 raThbBaHOIUIACTHKE, TATEBAHOCTETHH, PaQHHUPOBAHUN
[[BETHBIX METAJLIOB.

Jlemoncmpayuu. PacTBOpeHUE CEPHOM KMCIOTHI U aMMHAYHOW CEJIUTPHI M (DUKCALINS TETUIOBBIX SIBIICHUH
JUIs1 3TUX IIpoLeccoB. B3anMoaeicTBUs pacTBOPOB COJISTHOM, CEPHOM U YKCYCHOM KHCIIOT OJUHAKOBOM
KOHIIEHTPAIMH C OJUHAKOBBIMHU KyCOUKaMH (TpaHyJIaMy) [IMHKA U B3aUMOICHCTBUE OJMHAKOBBIX
KyCOYKOB pa3HbIX METAJUIOB (MarHus, IMHKA, jKeJie3a) C paCTBOPOM COJISTHOM KHCIIOTHI, KaK MpUMep
3aBHCUMOCTH CKOPOCTH XMMUYECKUX PEAKLUi OT MpUpoAbl BeuecTB. BzanMoneiicTBue pacTtBopos
THOCYJIb(aTa HATPUsI KOHLEHTPALUHU U TEMIIEPATypPhl C PACTBOPOM CEPHOM KUCIIOTHL. MoaenupoBaHue
«KHIsIIero ciosy. Mcrnonp3oBaHne HEOPTaHUYECKUX KaTaIM3aTOPOB (CoJeH jkeres3a, NoaAnua Kaus) 1
NPUPOIHBIX 0OBEKTOB, COIEPIKAIIUX KaTalas3y (ChIpoe Msico, KapToQeb) sl pa3IoKeHHsl EPOKCHIa
BoJlopoJa. B3anmozeiicTBie UHKA C COJITHON KUCIIOTOW HUTPATOM cepedpa, KaKk IpUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOM peakiuii u peakuun oomeHa. KoHcTpyrpoBaHue MoIeIH
anekTponuiépa. BuneodparMeHT ¢ MPOMBIIUIEHHON YCTaHOBKH IS TIOJTYYSHHS ATFOMUHHS.

Jlabopamopnuie onvimut. nmoctpanus npaBuia beproiuie Ha mpakTUKe — MPOBECHUE PEAKITHIA C
oOpa3oBaHHEM OCaJlka, ra3a U BOJbl. [ eTeporeHHbIi KaTalu3 Ha puMepe pasiosKeHHs MepOKCHIa
BOJIOPO/IA B IPUCYTCTBHH AHOKCHAA Mapranua. CMerienne paBaoBecus B cucteme Fe®* + 3CNS™
Fe(CNS);. McnbiTanne MHAMKATOPAMHE CPEIbl PACTBOPOB COJICH Pa3IHUYHBIX THITOB. OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHAS PEAKIIUS M PEaKiusi 0OMEHa Ha MPUMEPE B3auMOJICHCTBHUS paCTBOPOB CyJib(dara
meau(1l) ¢ sxeme3oM 1 pacTBOPOM IIEIOYH.

IIpakmuueckan padoma. PelieHye 3KCIIEpUMEHTANIBHBIX 33a4 110 TeMe « XMMUYECKask peaKLys».

BeniecTBa u X cBoOMCTBA
Metamnbl. Ou3ndeckre CBOWCTBA METAJUIOB, KaK (DYHKIIHMS UX CTpoeHus. [lenenue MeTamioB Ha
TPYIIIBI B TEXHUKE U XUMUU. XUMUYECKUE CBOMCTBA METAIJIIOB U ICKTPOXUMUUYECCKUHN PSIT HATTPSHKCHUM.
TTonsaTre 0 METAIIOTEPMUH (ATFOMHHOTEPMHUH, MATHUETEPMHUH H JIP. ).
Hemertanasl. Biraropoansie ra3pl. Hemeramisl kak okuciautenu. Hemeramisl Kak BOCCTAHOBUTENH.
Psin anextpooTpuniarensHocTH. IHEPTHBIE HITH 01aropoTHBIC Ta3hl.



Kuciaorsl Heoprannyeckue u oprannyeckue. KucioTsl ¢ TOUKH 3peHNS aTOMHO-MOJIEKYJIIPHOTO
yaeHusi. KHCIOTHI ¢ TOUKH 3peHHs TEOPUH SIEKTPOIUTHIECKON AUCcOonHani. KIucIoThl ¢ TOUKH 3peHus
MPOTOHHOU Teopuu. OO0IIME XUMUIECKHIE CBOMCTBA KUCIOT. Kitaccudukaius Kucior.

OcHoBaHUSI HeOpPraHu4yecKue u oprannyeckue. OCHOBaHUS C TOYKU 3PEHUS AaTOMHO-MOJICKYJISIPHOTO
yaenusi. OCHOBaHUS ¢ TOYKH 3PEHHS TEOPUH IEKTPOINTHIESCKOHN nrucconnarui. OCHOBaHUS C TOUKH
3peHus MPOTOHHOH Teopuu. Kiraccudukarys ocHOBaHMA. X UMHIECKHE CBOWCTBA OPTaHUIECKUX H
HEOPTraHUYECKUX OCHOBAHUI.

AmMdoTepHbIe cOeTMHEHNUSI HEOPraHNYeCKHe U oprannyeckue. Heopranmieckue ampoTepHbBIE
COETMHEHVSI: OKCHABI M THAPOKCHIIBI, — UX CBOMCTBA U MOIy4eHrne. AMQOTEpHbIe OpraHNYecKre
COCIMHEHUS Ha IPUMEPE aMUHOKUCIIOT. [lenTuasl u menTuaHAas CBS3b.

Coumn. Knaccuduxkarnus coneit. JKEcTKOCTh BOBI U crIOcO0bI e€ ycTpaneHwusl. [lepexos kapOoHara B
TuApokapOoHat U obpaTHO. OOIIMEe XUMUIECKHE CBOMCTBA COJICH.

Hemoncmpayuu. Konnexus Metannos. Konnekius Hemerannos. Bzanmoaeiictsue
KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ MebI0. Bembliika TepMUTHOI cMecu. Benbiiika 4€pHOro
Mopoxa. BeITeCHEHNE TaIOTe€HOB U3 UX PACTBOPOB APYTUMH rajloreHaMu. BzaumozeiicTBue napoB
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHCIOTHI M aMMHUaka («IsiM 0e3 orHs»). [lonydyenne ammuaka
Y U3YYEHHE €Tr0 CBOMCTB. Pa3nnuHeie ciydyan B3aMMOJIEHCTBHS PACTBOPOB COJIEH aTFOMUHUA CO
ménousto. IlomyueHue KECTKOU BOJBI U yCTpaHEHUE €€ )KECTKOCTH.

Jlabopamopnuie onvimot. [lonyueHne HepacTBOPUMOTO THAPOKCHIA U €T0 B3aMMOJICHCTBUE C KUCIIOTOM.
HccnenoBanne KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM U YKCYCHOM KHCJIOT KaleJIbHBIM METOZOM IPH
ux pazbasnenun Bojoi. [Tomyuenne amdoTepHOro ruIpoKcuia U u3ydeHne ero cBOUCTB. [IpoBeneHue
Ka4eCTBEHHBIX PEaKIHii 1O OMpPECTICHUIO COCTaBa COJH.

IIpakmuueckan paboma. PenieHue SKCIepUMEHTAIbHBIX 3a]a4 110 TeMe «BellecTBa 1 uX CBOWCTBAY.

XuMHUS 1 COBpeMEHHOe 00111eCTBO

ITpou3BoacTBO aMMHaKa M MeTaHoJ1a. [[oHsATHE 0 XUMUYECKOW TEXHOJIOTUNA. XUMUYECKUE PEaKIMU B
MPOM3BOICTBE aMMHaKa 1 MeTaHoia. O0mas kiaccu(uKannoHHas XapaKTepPUCTUKA PeaKIii CHHTE3a B
MIPOU3BOJICTBE ITUX MPOAYKTOB. HaydHbIE MPUHIIUIIEI, JIeXKAIIHE B OCHOBE MPOU3BOJICTBA aMMHUaKa U
MeTaHoa. CpaBHEHHE 3THX MPOU3BOJICTB.

XuMnyeckasi FpaMOTHOCTb KaK KOMIIOHEHT 0011eil KyJIbTYypbl YesioBeKka. MapKupoBKa
YIaKOBOYHBIX MaTEPHUAIOB, SIEKTPOHUKH U OBITOBOW TEXHUKHU, IKOJIOTHIHOTO TOBApa, MPOIYKTOB
MUTAHUS, ITUKETOK 110 YXO[1y 32 OJI€XKI0M.

Hemoncmpayuu. Monens IPOMBIIITIEHHON YCTAHOBKU MOTYYEHHSI CEPHON KUCIIOTHI. MOieIb KOJIOHHBI
CHHTe3a aMMHuaka. BujeopparMeHThl U CIaiIbl O CTETIEHH YKOJIOTMYECKON YUCTOTHI TOBApA.

ﬂaﬂopamopnbte onbimbul. I/I3y‘-ICHI/IC MAapKHUPOBOK Pa3IMYHbIX BUJOB ITPOMBIINIJICHHBIX U
MpOAOBOJILCTBCHHBIX TOBAPOB.

TemaTnueckoe MIIAHKPOBAHME



Ne HaumenoBanue | Ilo ITo N3 nux npaktuueckux | M3 Hux
n/n TEeM aBTOPCKOH | paboueit pabot KOHTPOJIbHBIX
nporpaMMme | mporpamme pabor
ocC
l'abpuensna
1 Tema 1. 9 9
Ctpoenue
BEIIIECTB
2 Tema2. 12 12 [Ipaktuueckas padora | 1
XuMHYeCcKue Nel. Pemenne
peaxkuu AKCIIEPUMEHTAIBHBIX
3aa4 «XuMudeckas
peaxIus»
3 Tema3. 9 9 [IpakTrueckas padora | 1
BemectBa u ux No2. Pemienue
CBOMCTBA JKCIEPUMEHTAIBHBIX
3amau «BemecTsa n
UX CBOWMCTBa»
4 Temad. Xumusi u | 4 4
COBPEMEHHOE
00111eCTBO
Hroro 34 34 2 2

Pe3epBHoe Bpems - 1 gac

IToypouHoe muIaHUPOBaHME




Kypca 11 kiacca 6a30B0ro ypoBHst
(1 4 B Hege10, Beero 35 4, u3 HUX 1 4 pesepBHOE BpeMsi)

Home
a

p Tema ypoxka

YPOKO

B /I

1—9 | Tema 1. Crpoenne Bemects (9 9)

1 OCHOBHBIE CBEACHHS O CTPOSHUH aTOMa

2 [lepronuueckas cucTeMa XUMHYECKHUX JIEMEHTOB
. V1. MeHieneeBa B CBETE YYEHUS O CTPOCHHH aToMa

3 Cpasaenue [leproauueckoro 3aKkoHa ¥ TCOPHHA XUMHUECKOTO CTPOSHHS Ha (hritocopckoit
OCHOBE

4 HoHHast XUMHU4ecKasi CBsI3b 1 HOHHBIE KPUCTAINTMUECKUE PEIETKN

5 KoBanenTHas xumMu4eckas CBsI3b. ATOMHBIE U MOJICKYJISIPHbIC KPHUCTAIUTMYECKHE PEHIETKU

6 Mertannuueckast XUMUYECKas CBS3b

7 Bopoponnas xumuueckas cBs3b

8 [Homumepsr

9 JucriepcHble CUCTEMBI

10— | Tema 2. Xumuueckue peakuuu (12 )

21

10— Krnaccudukariuss XaMUUeCKUX peakiiui

11

12 CKOpOoCTh XMMHYECKUX PEAKIUN

13 OO0paTuMOCTh XUMUYECKHX PEAKIHH. XMUMHYECKOE PABHOBECHE U CIIOCOOBI €T0 CMELCHHUS

14— I'maponus

15

16 OKHUCINTENHEHO-BOCCTAHOBUTEIBHBIE PEAKLINT

17-18 | DnekTposn3 pacmiiaBoB U pacTBOpPoB. IIpakTHueckoe MpUMEHEHHE 3TIEKTPOIH3a

19 [pakTndeckas padota Ne 1. Pemenne s3kcriepuMEHTaNBHBIX 3a]1ad IO TeMe « XuMudecKast
peaxms»

20 [ToBTOpenue u 06001IEeHNE N3YYSHHOTO

21 Kontponbnas padora Ne 1 «Ctpoenue BemecTBa. XUMUUECKas pEaKIysD»

22— | Tema 3. BemecrBa u ux cBoiicrea (9 4)

30

22 MerTanst

23 Hewmerannsl. braropoaxsie ra3st

24 KucnoTs! HeopraHuueckue u opraHu4eckue




25

OcHoBanus HCOPTaHUYCCKUC U OPTaHUYCCKHUC

26 AMdoTepHBIC COCIMHEHNUSI HEOPTAaHUYECKHE U OPTaHUYSCKHE

27 Commn

28 IIpaktrueckas padota Ne 2. Permenue sKCIepUMEHTAITLHBIX 3a11a4 110 TeMe «BemecTsa u
UX CBOWCTBa»

29 [MoBTOpeHME U 0000IIEHUE TEMBI

30 KouTponbHas pabora Ne 2 «BeliecTBa 1 X CBOMCTBaY

glll* Tema 4. Xumus u coppeMeHHOe 0011ecTBO (4 1)

31 Xumudeckasi TEXHOJIOTHS

32 XuMudeckasi TpaMOTHOCTh KaK KOMITOHEHT OOIIeH KyJIbTyphl YeIOBeKa

33-34 | TloBropenue u 0600meHue Kypca. [lonBeneHne UToroB yaeOHOTO roga




