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IHosicHuTeEIbHASA 3alIMCKA
@denepallbHBII TOCYIAPCTBEHHBIA O00pPa30BaTENbHBIN CTaHAApT O00Iero ooOpazoBaHUs, a
TaK)kKe€ OCHOBHBIE UJIEH U MoyiokeHus [Iporpammbl pa3BuTUsS U GOPMHUPOBAHUS YHUBEPCATBHBIX
yueOHBIX JEeUCTBUN Al cpeAHero oOuiero oOpa3oBaHHs COCTABISIIOT OCHOBY IMpeiiaraeMoin
paboueli IporpamMmsl.
OTa mnporpaMma JIOTHYECKHA TMPOAOJDKAET MPOrpaMMbl JUIsi HAYallbHOTO OOIIEro u
OCHOBHOTo 0011ero o0pa3oBaHusl B OOJIACTH Pa3BUTUS BCEX OCHOBHBIX BHUJOB JI€ATEIbHOCTU
o0yyaembIX, IMpeAcTaBiIeHHbIX B HUX. OHa cocraBieHa ¢ y4€TOM OCOOEHHOCTEH, KOTOpbIE
00yCIIOBJIEHBI, B TIEPBYIO OYEpElb, NPEIMETHBIM COACP)KAHUEM U TCUXOJOTHUYECKUMU
BO3PACTHBIMH 0COOCHHOCTSIMH 00y9aeMBbIX.
[To3naBarenpHas 1€ATEIBHOCTD IPU U3YYEHUH Kypca XUMUU Ha 0a30BOM YpOBHE HIpacT
BEAYUIYI0O POJb B PAa3BUTUU OCHOBHBIX BHJOB Y4YEOHOH [EATENBHOCTH CTAPIICKIACCHUKOB:
BIQJCTh METOJaMU HAy4YHOTO TO3HAHHUA, TIOJHO M TOYHO BBIPAXKAaTh CBOU MBICIH,
XapaKTepu30BaTh, OOBICHATH, KIACCU(DUIMPOBATH XMMHUYECKHE OOBEKTHI, pab0TaTh B TPYIIIE,
apryMEHTHUPOBaTh CBOIO TOYKY 3pPEHHS, HAXOJIWUTh, HCIIOJIB30BaTh pa3jIMYHbIE HCTOYHHKHU
uH(OPMAIH U MPEICTABIATh B YCTHON U MUCbMEHHOMN peun pe3ynbTaThl €€ aHamu3a.
Onmna w3 3amad  OOy4YeHHST B CpEIHEW IIKOJIe — OIpeAesieHne JaiabHenmei
o0pa3oBarelbHONH TPAaeKTOPUU M OTBETCTBEHHOT'O BHIOOpA KMU3HEHHOTO M MPO(eCcCHOHATbHOTO
nytd. [ns pemeHuss SToM 3agayMl  CTapIIEKIACCHUKU MPH HW3YUYEHUU XUMHUH JOJDKHBI
MCIIONB30BaTh MPUOOPETEHHBIN Ha YpPOKax XMMHU ONBIT JAEATENBHOCTH B MPO(decCHOHANbHOMN
chepe u 000M KUZHEHHOU CUTYAIIUH.
CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY, IJIABHBIE Uenu cpeoHezo 0ouiezo o0pazosanus

COCTOST:

1) B npuoOpeTeHWH 3HAHWN, YMEHHH H CIOCOOOB JAEATEIBHOCTH, CIOCOOCTBYIOLIMX
(hOpMHUPOBAHUIO IIEIOCTHOTO MPECTABIECHUS O MUPE;

2) B Pa3BUTHH OIBITA PA3HOOOPA3HOM ACATETBLHOCTH, CAMOIIO3HAHUS U CAMOOIIPE/ICIICHUS;

3) B OCO3HaHHOM  BbIOOpE  HMHIMBUAyaJbHOW  00pa30BaTejbHONH  TPACKTOpUH U
npodeccuoHANIbHOMN IeITeIHbHOCTH.
Bonpmioli Bkmam B JOCTHMIXKEHHE JTHX Iieliel cpemHero oOmero oOpa3oBaHMs BHOCHUT

u3zyuenue Xumuu, KOTopoe Npu3BaHO odecneuums.

1) ¢opmupoBaHUE €CTECTBEHHO-HAYYHOW KAPTHHBI MHpa, B KOTOPOH CHCTEMa XHMHUYECKHUX
3HAHUM SABISAETCSH €€ BAKHEUIIIUM KOMIIOHEHTOM;

2) pa3BUTHE HHTEIUIEKTYallbHOTO W HPAaBCTBEHHOIO IOTEHIMANA  CTapIICKIACCHUKOB,
dbopMHUpOBaHHWE Yy HHUX OKOJOTMYECKH TpPaMOTHOTO B Y4eOHOW U mpodecCHOHATBHOM

JESITEIbHOCTH, a TAKXKE B OBITY;



3) oco3HaHWE Yy CTApIICKIACCHUKOB HEOOXOMMMOCTH B PAa3BUTHH XHMHH H XHMHUYECKOM
MPOMBIIIUICHHOCTH, KaK MPOW3BOIUTEIILHON CHITBI OOIIECTRA;

4) moHUMaHWE HEOOXOAMMOCTH Oe30MacHOro0 OOpalleHUs] C BEIIECTBAMH M MaTepUaliaMH,
HCIOJIb3YEMBIMH B PO(PECCUOHATILHOM U TOBCETHEBHOM JKU3HHU.

Llenamu uzyuenuna xumuu 6 cpeoneil uKo.e AGNAIOMCA:

1) BujeHHWE U MOHMMAHUC 3HAYUMOCTH XUMHUYCCKUX 3HAHHMU JUIS KaXIOTO UICHA COLMYMA;
YMEHHE OILICHUBATh pa3inuHble ()aKThI U SBICHUS, CBI3aHHBIC C XUMUICCKUMU OOBEKTAMHU H
mpoleccaMd Ha OCHOBE OOBEKTHUBHBIX KPUTEPUEB M OIpPENEIEHHON CHCTEMbI LIEHHOCTEH,
dbopMyIMpoBaTh 1 0OOCHOBBIBATH COOCTBEHHOE MHEHHUE U YOSKICHHE,

2) TMOHMMaHWE  POJIM XHMHH B COBPEMEHHOW €CTECTBEHHO-HAyYyHOW KapTHHE MHpa |
WCIIOJIb30BAaHUE XUMUYECKUX 3HAHUM JJ11 00BsICHEHUS OOBEKTOB U MPOIIECCOB OKPYKAIOIIEH
JEMCTBUTENILHOCTU — MPUPOJHOM, COUMATIBHOM, KYJIBTYPHOM, TEXHUUECKON CPEJIbl;

3) ¢dopmupoBaHHe Yy CTapIICKJIACCHUKOB TMPH H3YYCHUH XHMHH OIbBITA [O3HAHUS |
CaMOIO3HAHUSI C TIOMOIIBIO KJIIOYEBBIX KOMIIETEHTHOCTEH (KJIIOUYEBBIX HABBIKOB), KOTOpPHIC
MMEIOT YHUBEPCAIBHOE 3HAYCHUE /IS PA3IMUHBIX BUIOB JIEATEIbHOCTH, — IOMCKA, aHATU3a
1 00paboTKu MH(POPMAILIMH, U3TOTOBIEHUE HH(POPMALIMOHHOTO MPOAYKTA U €r0 MPe3eHTAlUH,
MPUHSITUS PElIeHUH, KOMMYHHKATUBHBIX HABBIKOB, 0€30MacHOr0 OOpaIleHus ¢ BEIIeCTBAMU,
MaTepuajiaMi U MPOIECCAMU B MIOBCETHEBHON KU3HHU U MPOGECCUOHATBLHOM e TETFHOCTH.

Meroanyeckue 0COOEHHOCTH Kypca

Conepxxanue Kypca peanusyercs U3 pacu€ra 1 4 B Hemenmto. DTOT JIUMHUT BPEMEHU U
00ycraBIuBaeT psJl METOJUYECKHX OCOOCHHOCTEH Kypca.

N3yuenne xumuu Ha 6a30BOM ypOBHE alpHOpH HE TOTOBUT CTAPIIEKIACCHUKOB K C/Iaue
EI'D no xumuu. [ToaTomMy B MOCTPOCHUH Kypca HUCIIOIb30BAH @HMIPONOUEHMPUYECKUI NOO0X00,
pU KOTOPOM 00YYEeHHE MPEMETY MPOUCXOIUT HA OCHOBE Y4€Ta UX UHTEPECOB, CKIIOHHOCTEH U
0COOEHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 HO0X00d, TIPU KOTOPOM OOyueHHe XUMHHU
CTPOUTCS HA OCHOBE TIPUHITUTIOB ¥ METOJIOB MTO3HAHUSI CAMOU XUMHUHU.

Huskas moTuBamuss wu3ydyeHUS XUMHUH OOJIBIIMHCTBOM YYaIlUXCSd TYMaHUTapPHBIX,
(bU3UKO-MaTEMATUUECKUX KJIACCOB M IMKOJN OOyCIOBIEHAa €€ CTaTycoM KakK Henpo(HIbHOMI
JucuUIIMHbL. [103TOMy ¢ 11e71bI0 MOBBIIIEHUS] UHTEPECa K XMMHUHU Y TaKUX CTapIlIEKJIACCHUKOB
MPEAYCMOTPEHO YCHJIEHHE NPUKIAJHOTO Xapakmepa COAEPX aHWUS U  I03HABATEIbHOU
JESATETLHOCTH TP OOYYECHHH JAHHOTO Kypca, T. €. CBSA3M XHMHUM C TIOBCEHEBHOW KHU3HBIO
yenoBeka. Tak, B Kypce OpraHMYecKOd XMMHUU Ha ©0a30BOM ypOBHE Mpejuiaraetcs M3ydeHue
pasnena «OpraHudeckas XUMHUSL M OOIIECTBO», KOTOPBIA 3HAKOMHUT CTapIICKIACCHUKOB C
OCHOBaMHU OMOTEXHOJIOTMH U XMMUHU MOJIUMEPOB. A B Kypce 001ell XUMHUH B pazaene «XUMHUS U

COBpPEMEHHOC O6H_[€CTBO)) paccMaTpruBacTCA TEMa «XHMHYECKas Ir'paMOTHOCTh, KaK KOMIIOHCHT



oOmiell KyJapTypbl 4eloBeKa», (OpMHUpYEeTCs yBaK€HHE K MHCTPYKLMSIM II0 SKCIUTyaTalluu
OBITOBBIX NPHOOPOB M MpEMapaTroB, a C IENbI0 MPABWIBHOTO yXO0Ja 3a TPUKOTAKHBIMHU
U3JIENUSIMU (YMCTKOW, CTUPKOM, CYIIKOW, YTIOKKOMN ), — YMEHHUE YUTATh UX STUKETKH.

VYueOHbII MaTepuasl Kypca XUMHM Ha 0a30BOM YpPOBHE H3JI0KEH HE B CYyXOM
UIaKTU4YeCKOM (popmarte, a gpopmame cobecedosanus c 0Oy4arOIMMC HAa OCHOBE peain3aliu
MEXIIPEIMETHBIX CBA3€M ¢ MUPOBOM XYyI0KECTBEHHOM KYJIBTYPOU, JIMTEPATYPOH, JINTEPATypPOH,
HUCTOPUEH.

Ycunenue rymMaHuTapu3aluy B OOy4EHHMM XMMMM B KJaccax W IIKOJIAX I'yMaHUTAapHOI'O
npoduis MPOBOAUTCS C NOMOILBIO METOJIOB, IPUEMOB U CPEJCTB, IPUMEHAEMBIX IIPU U3YYEHUHU
ryMaHUTapHbIX AMCIMIUIMH. Hanpumep, Xopowmnii pe3ynbTaT, Kak JAJIi HHOCTPAHHOTO S3bIKA, TaK
U JUIl XUMUH, AAE€T MCIOJIb30BAHUME XUMHUYECKOIO Marepuajga Ha COOTBETCTBYIOLIEM S3BIKE
YYaIIMMUCS IIKOJI U KJIaCCOB C YIIyOJIEHHBIM H3y4€HUEM MHOCTPAHHOTO si3blka. Emé Oonbumii
s¢¢exT 111 000MX MpeIMeToB OyneT TOCTUTHYT, €CIH K M0J00pY XMMHUECKOro MaTepuasa Ha
WHOCTPAHHOM S3BIKE IIPHUBIICKAIOTCS M CaMH y4YalllMecs, KOTOPbIE HAXOIAT W IPEACTABIISIOT
MH(POpPMALIMIO O Pa3BUTUM XMMMUYECKONH HAyKH W IPOMBILUIEHHOCTH B CTpaHaX H3y4yaeMoro
A3bIKA M O POJIM YYEHBIX-XMMUKOB 3TUX CTpPaH MPH MOJArOTOBKE COOOLIEHUH M MpPE3eHTAlH 110
3aJaHusIM pyOopukn «lcronb3yiiTe NOMOMHUTENbHYI0 MH(POPMALMIO U BbIpa3uTe MHEHHue». B
CBOIO OuYepeab, O3TO TMO3BOJIAET pa3BUBaThb UX HHPOPMAIMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHTHOCTb.

B knaccax ¢pu3nko-mMaTeMaTn4eckoro NpoQuiis TeMbl, CBsI3aHHbIE ¢ (PU3UKON M3YydaroTCs Ha
OCHOBE aKTHUBHBIX (opM (becen, AUCIYTOB, YPOKOB-KOH(EpEHIInit), 4TO MO3BOJISET 3HAUUTENHHO
YBEJIMYUTH JOJII0 CaMOCTOSITEIbHOM paboThl ydwamuxcs. Tak, HampuMmep, paccMaTpuBaeTcs
yueOHBI MaTepuan MO CTPOCHMIO aTOMa M BEILIECTBa, HEKOTOPBIM acleKkTaMm (U3HUecKoll u
KOJIJIOUJHOM XMMUH, Ta30BbIM 3aKOHaM. Takoi MHTErpaTUBHBIM MOAXO0 K O0yYEeHHIO XUMUHU Ha
6a30BOM ypOBHE U TO3BOJISIET (POPMHUPOBATH IEJIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpA.

Xumuueckuii IKcnepumenm u pacuémusie 3a0auu no Gopmynam u ypasHeHuam B Kypce
06a30BOro ypoBHS M3-32 HEOOJBILIOTO JTUMUTA BPEMEHU HCIOIb3YIOTCSI HECKOJIBKO MHAYE, YEM B
OCHOBHOM IIKOJIE ¥ IIPH N3YYEHUH XMMHHU Ha YIIIyOJIEHHOM YPOBHE.

VBenuueH yACNIbHBIA BEC JEMOHCTPALMOHHOIO JKCIIEPUMEHTa M YMEHBIIEH —
1abopaTopHOro ydyeHnueckoro. [1oaToMy pekoMeHayeM MpHU BBINOJIHEHUN JIEMOHCTPAlMOHHOTO
HKCIIEPUMEHTA MIMPOKO MPUBJIEKATh YYaIUXCS B KAUECTBE aCCUCTEHTOB yuuTess. Kpome artoro,
C LENbI0 JKOHOMUM BpPEMEHHM M YCUICHHUS HAIVIIAHOCTH HAa YpOKAaX XUMHUHU IpeJIaraercs
UCIOJIb30BaHUE BUJCO(PArMEHTOB U BUICOMATEPUAIIOB, a TAK)KE KOJUIEKLUH, MOArOTOBICHHBIX

K K&KJOMY YPOKY XMMHH Ha OCHOBE PUCYHKOB-KOJIIaXKeH U3 y4eOHUKOB.



UtoOBl peain30BaTh B3aUMOCBSI3b KaueCTBEHHOW M KOJWYECTBEHHOW CTOPOH H3Y4aeMBIX
XUMHUYECKHX OOBEKTOB, — BELIECTB M pEaKUui, — pacy€THble 3amaud 1o Qopmynam u
YpaBHEHHSIM, HEOOXOAMMO TaKKE YBEIMYUTHh YACIbHBIH BEC CaMOCTOSTEIBHOH pPabOTHI
yuamuxcs. C 3TOH 1enbro pacuéTHbIE 3a/1auyM, NPUBEIEHHBIE B KOHIE KaXa0ro mnaparpadga
y4€OHUKOB, OLIEHUBAIOTCA U KOMMEHTUPYIOTCSI YUUTEIEM Ha MPOTHKEHUHU 3—5 MUHYT B Hayaje
KaXKJ0Ir0 ypoKa.

Packpvimue ceéazu usyuaemozo mamepuana ¢ Oyoywien npogheccuoHanbHoll
0esAmenbHOCMbI0 6bINYCKHUKA CPEeOHel WKOIbl CHOCOOCMEYyem yCUIEeHUI0 MOMUEAUUU
yuawuxca K u3yuyeHuio HenpouibHoil Oucyunaunsl. ITO0 MOXKET ObITh JOCTUTHYTO yepes
BBINIOJIHEHUE CTapUIEKIAaCCHUKaMM 3aJaHuil ¢ obOueit TeMatukoil «IloaroroBsre coobiieHue o
TOM, KaK CBSI3aHBI CBEICHUS KOHKPETHOH TeMbl C BbIOpaHHOM Bamu BY3om mim ¢ Oymymieit
npo¢eCcCHOHATBLHOM 1A TEIbHOCTHION.

bonburyro posib B HMHTErpaluy 3HAaHUM CTApIICKJIACCHUKOB II0 XUMHUM W JIPYTHM
peIMeTaM WrpalT uiaocoghckue kamezopuu u 3aKOHbI, HAPUMEP, 3aKOHBI IEpexoja
KOJIMYECTBEHHBIX OTHOUIEHUH B KaueCTBEHHBIE, €IMHCTBA U OOPbObI IPOTUBOMOIOKHOCTEN UIIU
KaTeropusi «OTHOCUTEIBHOCTH MCTHUHBD. Tak, B XOA€ AMCKYCCUU O CYTH IEPHOAMYECKOIO
3aKOHA ydJallluecsl NMPUXOAAT K BBIBOAY O NPUYMHHO-CIICICTBEHHON CBSI3U MU3MEHEHHH CBOWCTB
AJIEMEHTOB U 00pa3yeMbIX UMH BEIIECTB OT 3aps/I0OB M3 aTOMHBIX JIep WJIM O JABOMCTBEHHOM
MOJIOKEHWH BOJIOpoJa B mepuoanyeckoil cucreme. Ilpu paccmoTpeHuu Kiaccupukanuu
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU NPOCTBIX BELIECTB (METAJIbl M HEMETalIbl) U
COEMHEHUHN (OKCHJIBI M THJIPOKCUBI) HA OCHOBE OTHOCHTEIBHOCTH UCTUHHOCTH OOydaromuecs
OCO3HAHHO paccMaTpUBaIOT 0a30BbIE MOHATHS Kypca: CTPOEHHE aTOMa M BHJbl XMMHYECKHX
CBSI3€H, TUIIBI KPUCTAITIMUYECKUX PEIIETOK U (pr3HuecKre CBOMCTBA BEIECTB, aM(POTEPHOCTb.

OmuH wac B HeJemo, OTBEACHHBIM HAa H3y4EHHE Kypca, MpEAnoyiaracT LIIUPOKOe
UCIIONIb30BAHUE JICKUUOHHO-CEMUHAPCKOU (popmbl nposedeHus Yy4eOHbIX 3aHAmMUI. ITO
MO3BOJISIET CTapIIEKJIACCHUKaM He TOJbKO 3((EeKTHBHO YCBaumBaTh COJAEpX aHHE Kypca, HO U
TOTOBUT MX K MPOJOHKEHNUIO 00pa30BaHus B BbICIIEH 1IKOJIE, I/1e Takas opMa mpeodiiagaer.

O01mas xapakTepucTHKa Kypca

OcCOoOeHHOCTH COAepKAHUS U METOIMYECKOro IMOCTPOEHUs Kypca CHOpPMHpPOBAaHBI Ha
ocHose PI'OC COO.

1. Conepxanue Kypca BBICTPOEHO JIOTUYHO M JIOCTYITHO B COOTBETCTBUHU C CHCTEMHO-
JeSITeIbHOCTHBIM ITOIX0/IOM Ha OCHOBE MepapXHuu y4eOHBIX MpodiieM

2. B 10-om kiacce CTapUIEKJIIACCHUKHM 3HAKOMSTCS C OOraThlM MHPOM OPraHHMYECKUX
BELICCTB HA OCHOBE PEAN3ALNN NIEH B3aUMOCBA3H XUMUYECKOTO CTPOEHUS ITUX BELIECTB C UX

CBOMCTBaMH U IMIPUMEHCHUEM



3. Copepxxanue kypca oOmieit xumuu B 11-oM Kitacce cmocoOCTByeT (HOPMHUPOBAHHIO
€AVMHOM XMMHUYECKOM KAPTUHBI MHUpA Yy BBITYCKHUKOB CpPEIHEH IIKOJIBI ITYTEM pPacCMOTPEHUS
00LIMX Ul HEOPraHMYECKOM U OpraHMYeCKON XMMUU TIOHATUH, 3aKOHOB U TEOPUH.

4. N3ydenue Kypca NpOBOIUTCS HA OCHOBE COYETAHUS TEOPUH U MPAKTUKU ITPOOJIEMHOTO
o0y4eHus M NoJjayl MaTepHrasa B JIOTMKE HAyYHOTO IO3HAHUS.

5. Teopernueckue MONOKEHUS Kypca IIUPOKO MOJKPEIUIEHBI JIEMOHCTPALMOHHBIMU
XUMHUYECKUMH SKCIIEPUMEHTAaMU, TJa00paTOPHBIMHU OIBITAMH M MTPAKTUYECKIMH PAOOTaMH.

6. Peanusyercs uHTErpanys CoAEpKaHUSA Kypca C IIPeIMETaMU HE TOJIbKO €CTECTBEHHO-
HAy4HOI'0, HO ¥ TYMaHUTapHOI'O LIUKJIOB.

7. JIOCTMKEHMIO TPEAMETHBIX, METANpPEIMETHBIX U JIMYHOCTHBIE PE3YJIbTAaTOB
CIOCOOCTBYET cucreMa 3afaHuil B (hopmare peduieKcuu: MpPOBEpPHTE CBOM 3HAHMSI, TPUMEHUTE
CBOU 3HAHMSI, UCTIOJIb3YHTE JOMOIHUTENIBHYIO HH(OPMALIMIO U BBIPA3UTE MHEHHUE.

8. PackpblBaeTcsi pojib POCCHUHCKHMX YYEHBIX B CTAaHOBJICHHMM MHUPOBOM XHMHUYECKOU
HayKH, 9YTO CITIOCOOCTBYET BOCITUTAHUIO MATPHUOTH3MA U HAIIMOHAJILHON CaMOMICHTH(HKALINH.

9. Kypc peanusyer cBsi3b yueOHON JUCHUTIIMHBI C dKU3HBIO, YTO CIIOCOOCTBYET YCUIICHHUIO
MOTHUBAIMU YYalIUXCs K U3YYEHUIO HENPOPMILHOW XUMHUM Yepe3 PACKPBITUE CBA3U U3y4aeMOro
Marepuaia ¢ Oynyuieil 0opa3zoBaTenbHON TpaeKTOpHen U Mpo(hecCHOHAIBHOM 1 TeTbHOCTH.

10. B kypce mpencTaBieHbl COBPEMEHHbIE HAMIPABICHUS PA3BUTUS XUMUYECKON HAYKH U
TEXHOJIOTUH.

11. B kypce Hanum oTpakXeHHE OCHOBHBIE COZIEP KATENBHbIE JINHUU:

e «Bewecmeo» — 3HaHUS O COCTaBe, CTPOCHUM, CBOUCTBaX ((PU3MUECKUX, XUMUUYECKUX H
OMOJIOTMYECKHX ), HAXOXKICHUH B IPUPOJIE U MOJYYSHUN BaXKHEHIINX XMMUYECKUX BEIECTB;

e «Xumuueckaa peakyus» — 3HAHUA O IIPOILECCaX, B KOTOPBIX MPOSBIAIOTCA XUMHUYECKUE
CBOMCTBA BELIECTB, YCIOBUAX UX MPOTEKAHUS U CIIOCOOAX YIPABICHUS UMH;

e «llpumenenue e6eujecme» — 3HAHUSA B3aUMOCBSI3U CBOICTB XMMHMUYECKHX BEIIECTB,
HanOonee  MCHOJB3YyeMBIX B OBITY, HIPOMBIIUIEHHOCTH,  CEJIBCKOM  XO3SIHCTBE,
3paBOOXPAHEHUU U HA TPAHCIIOPTE;

o «I3bIK Xumuu» — CHCTEMA 3HAHUN O BAXKHEHIIMX MOHATUAX XMUMHU U XUMHUYECKOU
HOMEHKJIaType Heoprannyeckux u opranmdeckux BeuiectB (MIOITAK u TpuBmanbHOil);
BJIaJIEHNE XUMHUECKON CUMBOJIMKON U €€ OTpa’keHHWEM Ha MHUChMe, —XUMHUYECKUMH 3HaKaMu
(cumBonamMu), (opMyNbI U ypaBHEHUS, a TaKXkKe MpaBHiia epeBojia HHPOPMALIUU C POIHOTO
A3bIKa Ha SI3BIK XUMHU U 00paTHO.

MecTo npeamera B y4eOHOM ILIaHe



Kypc xumun B cpenneil mkosie mpeaycMmarpuBaercs denepaibHbIM TOCydapCTBEHHBIM
o0Opa3oBareibHBIM CTaHAAPTOM KaK COCTaBHas 4acThb HpeAMETHOM obnactu «EcTecTBEeHHO-
Hay4YHBIE TIPEIMETHD.

XuMUsl BKIIIOYEHA B pasjies1 6a3ucHOro y4eOHOro miaHa cpeaneit mkomsl «Conepxanue,
bopMupyeMOe y4JacTHUKaMH 00pa30BaTENILHOIO IMpoLiecca», MO3TOMY OOydaroluecs: MOTyT
BBIOpaTh XUMHUIO Kak Ha 0a30BOM, TaKk M Ha YyIIyONEHHOM YpOBHE WM JK€, B KauecTBE
aJIbTepHATUBBI BEIOPATh HHTEIPUPOBAHHBIN Kypc «EcTecTBO3HAHKE)

B 6asucHom ydeOHOM IutaHe 00II€00pa30BaTEIbHBIX OpPraHU3ALUN U3YYEHUE XUMHHU
npoBoauTcs U3 pacuéra 1 yac B Hezpento (70 yacoB 3a J1Ba roga oOydeHUs), B COOTBETCTBUU C
KOTOPBIM W pa3paboTaHa JIaHHas pabodasi mporpamMma IO XUMHH JUIsl CPEIHEro oOIIero
oOpa3oBaHMs Ha 0a30BOM yYpPOBHE.

JInyHOCTHBIE, MeTanpeAMeTHbIE H NIPeIMeTHbIe Pe3yJIbTaThl 0CBOEHHUsI Kypca
OOyueHre XMMHUU B CpeIHEN 1IKoJie Ha 0a30BOM YPOBHE MO AAHHOMY KypCy CIOCOOCTBYET

JOCTHKEHUIO 00YYaroIIMMHUCS CIEYIOIINX JAUYHOCIMHBIX PE3YIbMamog.

1) uyyBCcTBa TOPAOCTH 32 POCCHHCKYI) XHMHYECKYIO HAayKy M OCO3HaHHE POCCHICKON
IpaXXJ1aHCKOM UICHTUYHOCTH — 6 YEeHHOCMHO-0OPUEHMAYUOHHOTU chepe;,

2) oco3HaBaTh HEOOXOIMMOCTh CBOCH IMO3HABATEIIHHOM JICATEIBHOCTH U YMEHUE YIIPABISTH €I,
TOTOBHOCTb M CHOCOOHOCTh K CaMOOOpa30BaHMIO Ha MPOTSHKEHUM BCEH JKU3HU; MOHUMaHHE
BaXHOCTH HENPEPBIBHOIO OOpa30BaHMsA KaK (aKTOpy YCIEUHOW NpodeccHoHaIbHON u
0O0I11eCTBEHHON NEATEIbHOCTH; — 6 NO3HA6amenbHOU (KOTHUTUBHOM, MHTENJIEKTYyaJIbHOMN)
chepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEHINEH 00pa30BaTeIbHON TPACKTOPUH W CHeph
poQeCCuOHATBHOM IEATETLHOCTH — 68 MPY00sol cepe;

4) HenpusTHEC BPEIHBIX NPHUBBIYEK (KYpeHUs, YMOTPEOICHHs aJKOroiisi W HApKOTHKOB) Ha
OCHOBE 3HAaHUM O TOKCHYECKOM M HAPKOTHUECKOM JEWUCTBUHM BEIIECTB — & cghepe
300posvechepediceHUs U Oe30nacH020 00pa3a HCU3HU,

Memanpeomemuvimu pezyivmamamu OCBOCHHS BBITYCKHUKAMU CpeIHEH HIKOJIBI Kypca

XUMHUHU SBIISIOTCS:

1) wucnonvszosanue OCHOBHBIX METONOB ITO3HAHUs (ONpPEICICHUE HMCTOYHHKOB YYEOHOH W
Hay4HOU MH(pOpMauy, NoJydeHHe 3Toi nHpopMmalyy, e€ aHalu3, U YMO3aKIIOUE€HUs Ha €ro
OCHOBE, W3IOTOBJIIGHWE U TMpe3eHTalus WHPOPMAIMOHHOTO TMPOAYKTa; IPOBEACHUE
DKCIEPUMEHTa, B TOM YHCIE M B TMPOLECCE HCCIEI0BATENbCKON JEATEIBHOCTH,
MOJISIIUPOBAHUE U3YyYaeMBIX OOBEKTOB, HAONIOJCHHE 33 HUMH, WX H3MepeHHe, (huKcanus
pe3ylIbTaTOB) M HUX HpuMeHeHue [UId TOHHMAaHMS PA3JIMYHBIX CTOPOH OKpY’Karolien

JIEHCTBUTEIIFHOCTH,



2)

3)

4)
5)

6)

7)

8)

9)

é1adeHue OCHOBHBIMU HMHTEIUICKTYAJLHBIMU OIEpalUsMH (aHAJIN3 U CHHTE3, CpaBHEHHE U
CUCTeMaTu3anus, 0000IIeHne W KOHKpEeTH3alus, KiIacCH(UKAIMsI W IOMCK aHaJoroB,
BBISIBJICHUE TMPUYMHHO-CIIEJCTBEHHBIX CBS3€H, (OPMYIMPOBKA THUIIOTE3, UX IMPOBEPKA H
(bopMyJIMpPOBKaA BBIBOJIOB);

nosHaHue OOBEKTOB OKPYKAIOMIET0 MHpa B IIJJaHE BOCXOKICHUS OT aOCTPaKTHOTO K
KOHKPETHOMY (OT OOIIIero Yepe3 YacTHOE K CAUHUIHOMY);

CNOCOOHOCMb BBIIBUTATH UACH U HAXOIUTH CPEICTBA, HEOOXOAUMBIE JIJISl KX JIOCTHUIKCHHUS,
ymenue HOPMYITUPOBATH SN U ONPEACIATh 3a/1a4d B CBOCH IMO3HABATEIBHOM JIEATEILHOCTH,
OTIPENIeNIATh CPEICTBA TSI JOCTHYKECHUS TSI U pelIeHUs 3a/1a4;

onpedensimb ~ Pa3HOOOpa3HBIC HMCTOYHUKH  TIONYYCHHS  HEOOXOAUMOW  XUMHUYECKOU
uH(OpMAIIMY, YCTAHOBJICHHE COOTBETCTBUS COACpPKAHHS U (OPMBI TPEICTABICHUS
UH(POPMAITMOHHOTO MPOJYKTA ayITUTOPHH;

YMeHue TIPOAYKTHBHO OOIIATBCSI M  B3aUMOJCWUCTBOBAaTh B MPOIECCE COBMECTHOH
NESATCIIbHOCTH, YYUTHIBATh TO3UIMH JPYTUX YYACTHHUKOB JEATEIHHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(IUKTHI;

20MOBHOCMb K KOMMYHHKAIUU (TIPEICTABIIATh PE3YJbTaThl COOCTBECHHOH IO3HABaTEIbHON
JEeSITENIbHOCTH, CIBIIIATh U CIYIIATh OMIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3HUIIUIO);
VMeHUue WCTOIbh30BaTh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHN
(manee — MKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTAaHU3AIIMOHHBIX 33]1a4 C
coOmoneHneM  TpeOOBaHMII ~ JPrOHOMHMKH,  TEXHHUKH  O€30MAaCHOCTH,  THTUEHBI,

pecypcoc6epe>I<eHI/I$1, IPaBOBLIX U STUYCCKUX HOPM, HOPM HHq)OpMaHHOHHOﬁ 6630H3.CHOCTI/I;

10) 61a0eHue A3EIKOBBIMU cpeacTtBaMm, B TOM YHCJIC U SI3BIKOM XUMUHU — YMCHHUEC SACHO, JIOTUIHO

Y TOYHO M3J1araTb CBOIO TOUKY 3PEHUs, UCIOIb30BaTh aJ€KBAaTHbBIE SI3bIKOBBIE CPEICTBA, B TOM
YHCJIe U CUMBOJIbHBIE (XUMMUYECKUE 3HAKH, (GOPMYIIBI U ypaBHEHUS).

Ilpeomemnvimu pe3ynomamamu N3y4eHrs XMMUU Ha 6a30BOM ypOBHE Ha CTYIEHH CPETHETO

o0miero 06pazoBaHus SBISIOTCS CIEAYIOUINE PE3YIbTaThI.

l.
1.

B no3naBarenbHoii chepe:

3Hanue (MOHUMaHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB W BaXKHEUIIMX TEOpUH Kypca
OpraHUYECKOU U O0IIeH XUMUH;

yMeHue HaOIIOAATh, ONMMCHIBaTh, (PMKCUPOBATh PE3YJIbTaThbl U J€NaTh BBIBOJBI HA OCHOBE
JIEMOHCTPALIMOHHBIX U CAMOCTOSATEIBHO ITPOBENEHHBIX IKCIIEPUMEHTOB, UCIIOJIB3YS JUJIS1 3TOTO
pOoAHOM (pyCCKHUI MM MHOM) SI3BIK U SI3BIK XUMUU;

yMeHue Kiaccu(UIUpoBaTh XMMUYECKHE SJIEMEHTHI, POCThIE BEIIECTBA, HEOPTaHUUYECKUE

OpTraHU4YC€CKUE COCANHCHUSA, XUMHNYCCKUC ITPOLCCCHI;



4.  ymenue XapaKTepH30BaTh OOIME CBOWCTBA, MOJyYCHHE U IPUMEHEHHE H3Y4YEHHBIX KJIacChl
HEOPraHMYECKUX U OPraHMYECKUX BELECTB U UX BAKHEUILIUX MIPEICTaBUTENIEH;

5.  onucvieamb KOHKPETHblE XMMHWUYECKHE PEaKLIMM, YCIOBUS MX IMPOBEIEHUS U YIpaBIICHUS
XUMHUYECKHMHU NPOLIECCAMY;

6. ymenue TPOBOAUTH CAMOCTOSTEIbHBIM XMUMHUYECKMM HKCIIEPUMEHT W  HalOIoaTh
JEMOHCTPAIIMOHHBI  SKCIEPUMEHT, (PHUKCUpPOBaTh pE3yJAbTaTbl W JIeJaTh BBIBOABI U
3aKJIFOUEHUS 110 PE3YJIbTaTaM;

7.  npocno3upoéams CBONCTBA HEM3YUEHHBIX BEIECTB 110 aHAJIOTUU CO CBOMCTBAMU M3YyYEHHbIX
Ha OCHOBE 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEM;

8. ompedenssimb WMCTOYHMKH XUMHUYECKOH WH(POpPMALMH, TONydYaTb €€, MPOBOAWTH aHAIU3,
M3TOTaBIMBaTh UH(OPMALIMOHHBIN POAYKT U IPEACTABIATH €I0;

9. ymemwv nonvsosamvcsi 00A3aTENbHBIMU CIPABOYHBIMM MaTepuanamu: llepuoanueckoit

cucteMo  xumuyeckux  siemeHtoB  J[. . MenneneeBa, Ttabmuueld  pacTBOPUMOCTH,

ANIEKTPOXUMHUUECKUM PSAJIOM HANPSKEHUH METaJuIOB, PSIIOM 3JEKTPOOTPULIATENIbHOCTH — JUIS

XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX 31eMeHTOB |—IV nepuonos

1 00pa30BaHHBIX MU IPOCTHIX U CIOXKHBIX BEILECTB;

10. ycmanoenenue 3aBUCUMOCTM CBOHCTB M TNPUMEHEHHUS BaXHEHIIMX OPraHUYECKHUX

COEIMHEHUI OT MX XMMHMUYECKOTO0 CTPOEHHUS, B TOM YHCIIE€ M OOYCIIOBICHHBIX XapaKT€pPOM 3TOTO

CTpoeHus (MpeAeTbHbIM WU HETIPEIEIbHBIM) U HATMYHEM (DYHKIIMOHAJIBHBIX TPYIIIL;

11. mooenuposanue MOIEKyll HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB;

12. nonumanue XUMHUYECKOM KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTH LEIOCTHON Hay4HOM

KapTUHBI MUpA.

Il. B neHHocTHO-OpMeHTaLMOHHOM cdepe — popMHUpoBaHHE COOCTBEHHOW MO3MLIMU MpPU
OLICHKE TOCIEACTBUM IJI1 OKpYXKAIOUIEW Cpelpl ACSATEIbHOCTH 4YENOBEKa, CBA3AHHOM C
IPOM3BOJICTBOM U MEepepabOTKON XUMHUECKUX MPOITYKTOB,;

1. B TpynoBoii cepe — nposedenue XUMHUECKOTO SKCIEPUMEHTA; pazeumie HABBIKOB
yueOHOM, MPOEKTHO-UCCIIEI0BATENbCKON U TBOPUECKOM JEeSATENbHOCTH MPH BHIMOIHEHUH
VHAVBUAYAJIBHOTO MPOEKTA 110 XUMHUH;

IV. B ciepe 310poBoro odpasza :ku3HH — cobnio0eHue TIpaBuil 0€30MacCHOr0 OOpaIleHus ¢
BEIIECTBAMH, MaTepuajaMH; OKa3aHHE IEepBOIl MOMOIIM HpPU OTPaBIEHUSIX, OXKOrax Hu
TpaBMax, MOJYYEHHBIX B pe3yJbTare HapylleHUs MpaBUJ TEXHUKU O€30MacHOCTU MpHU

paborte ¢ BeliecTBaMu U J1a00paTOpHbIM 000PYIOBAHUEM.

Conepxkanue kypca 10—11 kiaccoB. ba3oBblii ypoBeHb



ConmepkaHue Kypca XapakTepus3yeTcsl IeJIOCTHOCTbIO M CHCTEMHOCTBIO y4eOHOro
[peaIMeTa, Ha OCBOCHHUE KOTOPOI'0 OTBEIEHO KECTKO TMMUTUPOBAHHOE YUEOHOE BPEMSI.

[lepBast yacTth Kypca (10 kiacc) mocpsileHa OpraHUYECKUM COeIMHEeHUsIM, a Bropast (11
KJIacc) — OOIIeH XUMUH.

CTpyKTypupoBaHHE Kypca OpPraHMYECKOM XHMHHU ONpPENEIseTCs HWIEIMH TEOpUH
pa3BuBaroIero ooy4ueHus DnbkoHrnHa U B. B. J[aBbIoBa M CTaBUT IENBIO PA3BUTHE YUAITUXCS
HENPO(MUIHHBIX TI0 OTHOIICHHUIO K XHMHH KJIACCOB CPEACTBAMH Y4eOHOM aucuuruinabl. [loaTomy
BHauaje paccMaTpHUBAIOTCS KpaTKUE TEOPETUUYECKUE CBENCHUS O CTPOCHUHU, Kiaccuukanuu u
crocobax GopMUPOBaHUS HAa3BaHUM OPraHUMYECKUX COCAMHEHUMN, 00 OCOOCHHOCTSIX MPOTEKAHUS
OpraHWYECKUX PEaKIuil B CPABHEHHH C U3YUYCHHBIMU B OCHOBHOM IIIKOJIE THIAMU XUMHYECKUX
peakIuil ¢ yyacTueM HeopraHM4YecKux BemiecTB. Ha HauambHOM 3Tare pacKpbiBalOTCS MPUYUHBI
MHOT000pa3usi OPraHuIeCKUX COeTNHEHUH.

[anee paccMarpuBalOTCs OCHOBHBIE  KJIAcChl OPraHUYECKUX  COCIUHEHUU —
YIJIEBOJOPO/IOB (QJIKAHOB, QJIKEHOB, IMEHOB, AJKUHOB, aPEHOB) U WX MPUPOJHBIX HCTOUHUKOB
(mpupoaHOTro Ta3a, He(TH M KAMEHHOTO YIJIsi). DTO MO3BOJISET 3aKPEIUTh OCHOBHBIE TIOTOXKECHUS
TEOPUH XUMHUUYECKOTO CTPOCHHS OpPraHu4ecKux coenquuennii A. M. bytieposa.

3areM CBENIEHUsI O 3aBUCUMOCTH CBOMCTB OpPraHMYECKHUX COEIMHEHHH OT MX CTPOCHUS
pa3BUBAIOTCSl TMPH PACCMOTPEHHUU KJIACCOB KHUCIOPOACOAEPKAIIUX COEIUHEHUH (CHUPTOB,
¢deHona, aabAETUAOB, KapOOHOBBIX KHCIOT, CIIOKHBIX J(QHUPOB, JKUPOB U YIVIEBOAOB) H
a30TCO/IEPIKAIUX OPTAaHUYECKUX COCTUHEHHM (aMUHOB, aMHHOKHCIIOT, OEITKOB M HYKJIEUHOBBIX
KHUCJIOT).

Wnero nenenonaranusi, T. €. OTBETa Ha BOIPOC O POJIM OPraHUYECKOM XMMHMH B JKU3HU
COBPEMEHHOr0 O0IleCTBa, pealu3yeT 3aKiouuTeNbHas miaBa Kypca «OpraHudeckas XUMUs U
oOmiecTBo». B Heit oOywaromuecss 3HAKOMATCS C TaKUMH BaKHBIMH B TIPAaKTUYECKOM U
OMOJOTMYECKOM OTHOIIEHUHM BEIIeCTBAMU W MaTepuaiaMH, KaK IUIaCTMAcChl W BOJIOKHA,
(dbepMEeHTBI, BUTAMHHBI, TOPMOHBI U JICKAPCTBA, a TAKKE C JOCTHKCHUSIMHA OMOTEXHOJIOTHH.

Wneu Teopuu pa3BUBaIOIIEro 0OyueHus MOJIOKEHbI U B OCHOBY Kypca oOmieil Xumun. Y
CTapIIEKIACCHUKOB (OPMHPYETCS IIETOCTHOE TMPEACTAaBIeHHE O XHMHUYECKOW Hayke |
XUMHUYECKOM IIPOU3BOJICTBE, a TAKKE O €IMHON €CTECTBEHHO-HAYYHOM KapTUHE MUpPA, B KOTOPOMl
XUMUYECKasi KApTUHA MHpPA SIBIETCS €€ HEOTHEMIIEMOM YacCThIO.

B xypce oOrmieit xuMruu BHaYajae ydamuecsl 3HAaKOMSTCS TOCICTHUMHU JTOCTHKEHUSIMH B
o0nacTi W3y4eHHs] aroMma, y3HAIOT O COBPEMEHHBIX METO/aX IO3HAHMs CTPOSHHUS aToMa,
yOIYOJSIFOT ¥ PacIIUpPSIIOT 3HAHUS, TTOJyYeHHBIC B KypCe OCHOBHOM IIKOJIBI, O CTPOCHUH aToMa U
BellecTBa Ha ocHoBe [leproguueckoro 3akoHa u [lepuogunueckoit cucremsl Jl. 1. Menneneena,

00 0O0muX CBOWCTBAX KJIACCOB OPraHUYECKUX W HEOPraHWYECKUX COCAUHEHUU (KHUCIIOT,



OCHOBaHHUH, aM(OTEPHBIX COCIUHEHHI) B CBET€ TEOPUU IJIEKTPOIUTUUYECKOW TUCCOLMALUU U
npoToHHOH Teopuu. J[lamee paccmarpuBaercs KiacCUpUKAIMS XUMHYECKUX peakiuid B
OpraHMYECKOM M HEOPraHMYECKOW XMMHH. 3aBEpLIAeT KypC 3HAKOMCTBO CTapLUEKIACCHUKOB C
NEPCIEeKTUBAMU PA3BUTHA XMMHUYECKONM HAyKH W XMMHYECKOTO IPOU3BOJCTBA, C IMpobieMaMu
OXpaHbl OKPYKAIOIIEH Cpeibl OT XUMHUYECKOTO 3arpSI3HEHUS U ITYTSIMU UX PELICHUS.
Conep:xanue kypca. 10 kiacc.

(IIpoepamma paccuumana na 1 uac 6 nedenro, ece2o 35 uacos)
Teopua cmpoenusa opzanuueckux coeounenuii A. M. bymnepoea. Ilpeomem opzanuueckoii
xumuu. Opeanuueckue 6eujecmea: NpuUpoOHvle, UCKYCCMBEHHble U  CUHmMemuiecKue.
Ocobennocmu cocmaea u cmpoenus OpeaHudecKux eewyecmes. Bumanusm u eco kpax. Ilonamue
00 yeneso0opooax.
OcCHOBHBIC M0JIOKEHHSI TEOPUM XHMH4YECKOro crpoeHus byriepoBa. BaneHTHOCTb.
CrtpykrypHble (GopMyNnbl — TMOJHbIE U cokpaménubie. [IpocTeie (omuHapHBIE) U KpaTHbBIE
(1BOIHBIE U TPOITHBIE) CBsI3U. 30Mephl U n30Mepusi. B3zanMHoe BiMsiHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexkoropble 00IIME XUMUYECKHME CBOMCTBA OPraHMYECKUX BEILECTB: MX
ropeHue, IUIaBlIeHHe U oOyrivBaHue. Mogenu (mapocTepkHeBble U OOBEMHBIC) MOJIEKYI
OpraHMYECKMX COEAMHEHMH pas3HbIX KiaccoB. OmpeneneHne 2IEMEHTHOIO — COCTaBa
OPraHUYEeCKUX COCTMHEHUN.
Jlabopamopnwie onvimot. VI3roroBIeHNE MOJETEH OPTAHUYECKUX COCTMHEHUM.
YrieBoaopoasl 1 HX NPHPOAHbIC HCTOYHUKH
IIpeneasHbie yriesogopoabl. Ankanbl. OnpeneneHue. [omonorndeckuil psaj ajJkaHOB M €ro
obmas ¢dopmyna. CrpykTypHas wuzoMmepus yriaepogHou uenu. Pamukanel. Homenknartypa
ajKaHoOB. XMMHUYECKHE CBOMICTBA aJKaHOB: TOPEHUE, PEaKLUU 3aMellleHus (TaJoreHUpOBaHUE),
peaKLys pa3IoKEHUSI METaHa, peaKlus JerMApUpPOBaHUS STaHa.
HenpenenbHble yrineBoaopoabl. AJIKeHbI. OTWIEH. [OMONOrMYECKMM psl aJKEHOB.
Homenknarypa. CrpykrypHas u3zomepus. [IpoMbllieHHOE MOMyYeHHE AKEHOB: KPEKUHT U
JNErUIpUpoOBaHUe alKaHOB. Peaknusi nerujaparaliuyd 3TaHoNa, Kak Ja0opaTopHBIA crmocod
MIOJly4YEHUs] OTUJICHA. Peakuun mnpucoenuHeHus: TruApartanus, THIPOTraJoreHUpOBaHUE,
raJloreHnpoBanue, noiaumepuszauuu. [lpaBuno  MapkoBHukoBa.  OKHCIEHHE  AJIKEHOB.
KauecTBeHHbIE peakliuy Ha HETIPeAeTbHbIE YIIIEBOIOPOIBI.
Aaxkanuennl. Kayuyku. Homenkmarypa. Conpsik€Hnble aueHbl. byragmen-1,3, um3ompes.
Peaknust  JleGemeBa. Peakuuu mnpucoequHeHHs —ankaaueHoB. Kaydyku: HaTypaidbHBIH,
cuHTeTHueckue (OyTaIneHOBBIN, N30MPEHOBBIN ). Bynkanusanus kayuyka. Pesuna. D00HHT.
AaxuHbl. O0mas XapakTepucTHKa roMojorudeckoro psiaa. CrocoObl oOpa3oBaHUs Ha3BaHUMA

AJIKMHOB. XuMudecKue CBOICTBa allCTHUJICHA: ropeHuc, pe€akunu IIPpUCOCAUHCHUSA:



THJIPOrajIoOTeHUPOBaHKE, raJloreHUpoBaHue, ruaparanus (peakuus Kydyeposa), — ero nomyuenue
U IIpUMEHeHue. BUHWIXJIOpU U €ro oJuMepu3anysl B MOJIUXJIOPBUHUIL

Apenbl. beH3o0i1, KaK NpeAcTaBUTENb apOMaTHUECKUX YITIeBOJOpo0B. CTpOEHHE €ro MOJIEKYIIbI
U CBOMCTBa (U3MUECKME M XUMHMUYECKHE CBOMCTBA: TOPEHHE, pEakUUM 3aMEUIeHUus —
rajJloreHMpoBaHue, HuTpoBanue. [lomyyeHue u npuMeHeHue 6eH3ona.

IIpuponnbiii 1 nmonyrHblil ra3pl. CocraB NpuUpoAHOro rasa. Ero HaxoxaeHHE B INPHUPOJE.
[Ipeumy1iecTBa NMpUPOAHOrO ra3a Kak TOIUIMBA. XHMMHUYECKas NepepadOTKa IPUPOJHOTO rasa:
KOHBepcus, muposu3. CHHTEe3-ra3 ¥ ero IpMMEHEHHUE.

[TortyTHble Ta3bl, ux cocras. IlepepaboTka MOMyTHOro rasa Ha (pakuuu: Cyxoil ras, mpomnas-
OyTaHOBasi CMeCh, Fa30BbIN OCH3MUH.

HedT1s u cnocodnb! eé nepepadorku. CoctaB HepTH U e€ mepepabOTKa: NeperoHKa, KPeKuHT,
pudopmunr. Hedrenponykrsl n ux nomydenue. Ilonarue o6 okraHoBoM uuciie. XUMHUYECKHE
CHOCOOBI MOBBIIIEHUS KauecTBa OCH3MHA.

Kamennblii yronb U ero mepepadorka. KokcoBaHHME KaMEHHOTO YINISI M €ro MPOTYKTHI:
KOKCOBBIH T'a3, aMMHauHas BOJIa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. ["a3udukanust KaMeHHOTO YIJIsl.
Jemoncmpayuu. l'opeHue IpeneiabHbIX W HENPENENbHBIX YINIEBOJOPOJOB: METaHa, JTaHa,
anieTnieHa. KauecTBeHHbIE peakIMM Ha HeNpenelbHble YIIEBOJOPOAbI: 00eCIBEUMBaHUE
STUJIEHOM W AalEeTHJIEHOM pPAacTBOPOB I€pMaHraHara Kaiaus U OpomMHOW Bonbl. OTHOILIEHUE
OeH3oia K 3TUM okucnurensm. [lerunparanus stanona. ['maponus kapouaa kanpius. Komnexkunu
«Hedte n HepTenponykTs», «KaMeHHBIN yronb U MPOAYKTHI €ro nepepaboTku», «Kayuykuy.
Kapra nonesnsix uckonaemsix PO.

Jlabopamopnwvie onvimer. OOHapyKeHHE NPOAYKTOB TOpeHMs cBedH. lcciaenoBaHue CBOWCTB
Kay4qyKOB.

Kucaopon- n a3orcoaep:xaiye OpraHn4ecKue coeMHEeHNs

Opnoaromubie cnuptbl. Onpenenenne. @OyHKIMOHANBHAS  TUAPOKCWIBHAs — TpymIa.
[omonorudeckuii  psiAg  HpelnenbHBIX  OJHOATOMHBIX  cHHpTOB. I3omepuss monoxeHus
byHKIMOHANBHON Ipynmbl. BonoponHas cBs3b. XUMHUYECKHE CBOMCTBA CIIUPTOB. AJbAECTHAHAS
rpynmna. Peakuus ostepuduxanuu, ciuoxsble 3¢upbl. Ilpumenenue crnuptoB. J[leiicTBue
METHJIOBOTO U ATHJIOBOTO CIIMPTOB HA OpPraHU3M Y€JI0BEKa.

MHoroaromMHble CIUPTHI. DTUIIEHIVIMKOJIb, KaK IPEJCTaBUTENb IBYXaTOMHBIX M IIIULIEPHH, KaK
MpeICTaBUTENb TPEXAaTOMHBIX cUpToB. KauecTBeHHas peakiysi HAa MHOTOATOMHbBIE CIIUPTHI, UX
CBOWCTBa, MOJy4YeHue u npuMeHenue. [loustue o6 antupusax.

®enoa. CtpoeHue, MoiyyeHue, CBOMCTBA U npuMeHeHne (eHomna. KauecTBeHHBbIE peakiuu Ha

¢denon. BzanMHoe BIusiHEE aTOMOB B MOJIEKYIe peHora.



Aubaeruabl U KeToHbl. DopMalbIerux M aneTaiabAerull, KaK MPEICTaBUTENIN albICTUIOB,
coctaB MX MoJeKkyl. DyHKIMOHaIbHAas KapOOHWIbHas rpymnmna. KauecTBeHHbIE peakluuu Ha
anpaeruapl. CBOWCTBA, MOMyYeHHE U IpUMEHEeHre (opMabaeruia U aneraibaeruaa. Peakuuu
HOJMKOHAeHcauuu A popmanbsaeruaa. IloHsaTHe o KeToHax Ha MpuMepe aleToHa.
KapGoHoBble KHCIOTBI. [OMONOTrMYECKUI psii MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KACIOT. JKupHble KapOOHOBBIE KHCIOTHl. XHUMHUYECKHE CBOWCTBA KAapOOHOBBIX KHCIOT.
ITony4yenue U NpUMEHEHUE MYPAaBBUHOU U YKCYCHOW KUCIIOT.

Caoxublie 3¢upsnl. Kupbl. Peakus stepudukanuu. Crnoxxubie d3Gupsbl. XXupbl, UX cocTaB u
rUApon3 (KACIOTHBIN U 1IesI0uHO0M ). Mblia. ['uapupoBaHue sKHPOB.

YraeBonbl.  YmieBogsl.  Monocaxapuabl.  [rokoza  kak  anpaerugocnuptr.  Copowur.
MonouHokucioe u  cnuproBoe  Opoxenue. Dotocunres.  Hucaxapunel.  Caxaposa.
[Tonmucaxapuabl: Kpaxmai, LEJUII0II03a.

AMuHBI. AMUHOTpyna. AMHUHBI IIpeJieNbHbIE U apoMaTnieckue. AHwinH. [lonydyeHne aMUHOB.
Peakuus 3unnna. XuMuueckue CBOMCTBA M MPUMEHEHUE aMUHOB.

AMHMHOKHCJIOTBI. AMHMHOKHMCIIOTBI, COCTaB HX MOJEKYl M CBONCTBA, Kak aM(OTEpHBIX
OpraHMYECKMX COEIMHEHUH. INuIuH, Kak [pencTaBuUTeNb aMHHOKHUCIOT. Ilomyuenue
MOJIMIIETUIOB PEaKIMeN MoMMKOHIeHcalu. [IoHsaTHe 0 menTUIHON CBA3H.

Beakun. CtpoeHue Momnekya O€NKOB: NEpBHYHAs, BTOPUYHAs W TPETUYHAs CTPYKTYpHI.
KauecTBeHHbIE peakiiuy Ha O€IKU, UX TUJIPOIN3, IeHaTypalus 1 Onosorndeckue GyHKIUU.
Jemoncmpayuu. Ilomydyenue anpIernoB OKHCIEHHUEM cIUPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CIUPTHI. 3aBUCHUMOCTh PACTBOPUMOCTH (peHOJa B BOAE OT TeMIEeparyphl.
B3aumogeiictBue ¢ 6pomHoi Bogoi u xsnopuzaom xkeneza(lll), kak kauecTBeHHbIE peakluu Ha
¢denon. Peakunu cepeOpsHOro 3epkajga U CO CBEXENOoNMydeHHbIM ruapokcunom menu(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHbIE PEaKIMU Ha aibaerugpl. OOpas3ibl MypaBbUHOM, YKCYCHOM,
NaJIbMUTHHOBOM M CTEAPUHOBOMN KHMCIIOT U UX PACTBOPUMOCTD B BOZE. AJIbJECTUHBIE CBOICTBA U
CBOMCTBA MHOTOATOMHBIX CIIMPTOB IDIIOKO3bI B peakiuu ¢ rugpokcugom  meau(ll).
Unentuduxanus kpaxmana. KauectBeHHble peakiiuu Ha OelKu.

Jlabopamopnsie onvimpl. CpaBHEHUE CKOPOCTH HMCHApeHUs BOJbI U dTaHONA. PacTBOpHMOCTH
IIMIEpUHA B BoJe. XMMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTHL. OlpenesaeHue HENpeneabHOCTU
pactutenbHOoro Macna. WaeHTudukamus Kpaxmaiga B HEKOTOPBIX MPOIYKTaX MUTaHUS.
N3roroBinenne KpaxMajibHOro kieicrepa. M3rotoBineHue wmoneneid MOJEKYJI aMHUHOB.
W3roroBieHne MOAEIN MOJIEKYIIbI NIMIUHA.

Ilpakmuueckaa paboma. inentudukanus opraHMuecKux COCTUHEHUH.

Opranuveckasi XuMusi 4 001IECTBO



buorexnonorus. Ilepuoast e€ pa3Butus. Tpu HampaBieHUs OMOTEXHOJOTMM: TeHHas (WK
TCeHETUYECKasl) WHKEHEePUs;, KICTOUHAs WHXKEHEPHs, OMOJorudecKkass WHxeHepus. [ eHeTndecku
MomudunupoBanueie opranm3mbel  (IMO) u  TpaHcreHHas mnpoaykmus. KioHupoBaHue.
NmMmoOunmn3oBaHHbIe (EPMEHTHI U UX IPUMEHEHHE.

IMoaumepsl. Knaccuduxanus nonumepos. VckycCTBEeHHbIE MOTUMEPHI: LEUTYJIOU, alleTaTHBIN
HIEITK, BUCKO3a, IeJuTo(aH.

Cunrernyeckue nojaumepsbl. [lomumepusanusi ¥ TOTUKOHJICHCAIHS, KaK CIIOCOOBI TOTYYCHUS
nonuMepoB. Cunrermueckue Kayuyku. [lomuctupon, TepaoH U TMONMBUHUIXJIOPUA, Kak
npeacTaBuTeNu miactMacc. CHHTETUYECKHE BOJIOKHA: KallpOH, HAWJIOH, KeBJap, JIaBCaH.
Jemoncmpayuu. Konnekiuy KayuyKoB, IUIaCTMAcC, CHHTETUYECKUX BOJIOKOH U U3/IENINN U3 HUX.
@®epMeHTaTUBHOE Pa3IOKEHHUE IEPOKCHJIA BOAOPOJA C IOMOLIbIO Karaja3bl CBEKEHATEPTBIX
MOPKOBH HJIU KapTOQes.

Jlabopamopnusie onvimal. O3HaKOMIICHHE C KOJUIEKIMSIMH KayqyKOB, TIACTMACC M BOJIOKOH.

Ilpakmuueckaa padboma. Pacrio3HaBaHUE IIIACTMACC U BOJIOKOH.

Copep:xkanne kypcea. 11 kiace.

(IIpocpamma paccuumana na 1 uac 6 neoeno, écezo 34 uaca)
CTpoeHue BelecTB
OcHoBHbIEe cBelleHUsI 0 cTpoeHMH aroma. CTpoeHHEe aroMa: COCTaB sijipa (HYKJIOHBI) U
ANeKTpoHHas obonouka. Ilonarue o0 wu3oTonax. [loHATHE O XMMHUYECKOM »3JIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3aps/IOM sizipa.
Ilepunoguyeckas cucrema xumudeckux 1emenToB [[. 1. MeHaesieeBa B cBeTe cBeTe YUeHHUS
0 crpoenun aroma. Ouznueckuil cMbIch puHATON B Tadbmuue [1. M. MenneneeBa CUMBOJIMKHU:
MIOPSIIKOBOIO HOMEpPA JIEMEHTa, HOMepa Iepuofa M Homepa rpynmnsl. [IoHATHE 0 BaleHTHBIX
anekTpoHax. OToOpaXkeHne CTPOEHUS HIEKTPOHHBIX 000J04YEK aTOMOB XUMHUYECKUX 3JIEMEHTOB C
MOMOIIIBIO 3JIEKTPOHHBIX U AIEKTPOHHO-TpadhuuecKux GopMyIl.
OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHMsI CBOMCTB JJIEMEHTOB B MEpUOJaX M TpyIIax
NEPUOINYECKON CUCTEMBI, KaK CJIEJICTBUE UX IEKTPOHHOIO CTPOEHUS. DJIEKTPOHHBIE CEMENCTBA
XUMHYECKHX YIEMEHTOB.
CpaBHenue Ilepuonnueckoro 3aKoHa U TeOPHUH XHUMHUYECKOI0 CTPOeHHsI Ha (uiaocopckoii
OCHOBe: TPEINOCHUIKA OTKpbITUs [lepnoauueckoro 3akoHa M TEOPHUH XUMHUYECKOTO CTPOCHHS
OpraHMYECKHX COEIMHEHUH; pOJb JUYHOCTH B HCTOPUM XUMHUM; 3HAUCHUE IIPAaKTUKUA B
CTaHOBJIEHUH U PA3BUTUU XUMHUUYECKUX TEOPHIL.
HNonnas xuMH4YeCKasi CBSA3b H HOHHbIE KPUCTALIMYecKHe peméTKku. KaTnoHsl 1 aHUOHBL: X

3apsabl U KiacCU(pUKaIUs M0 COCTaBy Ha MpocThie U cioxkHble. [IpencraBurenu. [lonstue o6



WOHHOW XHMMHYECKOW CBs3U. VOHHas KpucTauMueckas pemérka W (U3NYecKue CBOWMCTBA
BEILIECTB, 00YCIIOBICHHBIE THM CTPOCHHUEM.

KoBanenTHasi xmMmnuyeckass CBsiI3b. ATOMHBbIE MW MOJIEKYJSIDHbIe KPHCTAJUINYEeCKHUe
pemiéTku. [loHsATHE O KOBAJIEHTHOW CBA3HU. DJIEKTPOOTPULIATEIBHOCTD, HEMOJISIPHASL U TIOJIIpHAs
KOBaJICHTHbIE CBsI3U. KparHOCTh KOBajJeHTHOHN CBsI3U. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHBIX
CBsi3eii: OOMEHHBIH M JIOHOPHO- AaKIenTOpHBIA. [lONAPHOCTH MOJEKYJbl, KaK CIEJICTBHE
MOJIAPHOCTHU CBSI3U U I€OMETpUU MOJEKybl. Kpucraimyeckue pemeérku ¢ ’TUM TUIIOM CBSA3U:
MOJIEKYJIsIpHble U aroMHble. Dusnueckue CBONCTBA BELIECTB, OOYCIOBICHHBIE THIIOM
KPUCTAJUIMYECKUX PEIIETOK.

Merananyeckast cBf3b. [loHATHE O  METAUIMYECKOM CBA3M U METAJUIMYECKUX
KPUCTAIUIMYECKUX  pemérkax. @usnyeckue CBOWCTBA METAUIOB HA  OCHOBE ux
KPUCTAJUIMYECKOrO0 cTpoeHud. lIpuMeHeHne MeTauioB Ha OCHOBE HMX CBOMCTB. UYEpHblE U
LBETHHIE CIIABBI.

Bonoponnas xuMuyeckass cBf3b. MEXMOJEKYIsIpHas M BHYTPUMOJIEKYIISIDHAsE BOJOPOJIHBIE
CBSI3U. 3HAYEHHE MEKMOJIEKYIISIPHBIX BOJOPOJHBIX CBSI3€H B IPUPOJIE U KU3ZHU YEIJIOBEKA.
Hoaumepsl. IlonyueHue nNoOIMMEpPOB pEAKUUAMU MOJIUMEpPU3ALMU U  IOJUKOHIACHCALUU.
BaxHelilye mpeacTaBUTENH IUIACTMACC M BOJIOKOH, UX IIOJIYYEHHE, CBOWCTBA U NPUMEHEHUE.
ITonsiTHE O HEOPTAHMYECKUX NOJIUMEPAX U UX MPEACTABUTEIN.

JucnepcHblie cucreMbl. [loHartue o aucnepcHoil (ase n AMCIEPCHOHHON cpene. ArperaTrHoe
COCTOSIHME pa3Mep uacTHUll (pa3bl, KaKk OCHOBa JUIs KJIACCU(UKAIMU JUCIIEPCHBIX CHCTEM.
OMyNnbCUH, CYCHEH3UH, a’pO30JIM — TPYIIbl TPYOONUCHEPCHBIX CUCTEM, UX MPEICTaBUTEIH.
30111 U refu — rpynnbl TOHKOAUCIIEPCHBIX CUCTEM, X IpeacTaBuTenu. [lonarue o cunepesuce u
KOAryJsiLAH.

Hemoncmpayuu. llepruoguueckor cucTeMbl XUMUUYeckux anemeHTtoB /[[. M. MenneneeBa B
pa3iauuHbIX hopmax. Mojenb HOHHOM KPUCTAUTMYECKON PEMIETKH Ha IPUMEPE XJIOPUIA HATPHUSL.
MuHepanisl ¢ 5TUM THUIIOM KPUCTAJUIMYECKON PEIIETKOM: KAJIBLNT, FaduT. Moaenn MONeKyIsIpHON
KPUCTAJIMYECKON PEIIETKN Ha MPUMEPE «CYXOTo JIbJa» WM MOAA U aTOMHOW KPUCTAJUITMYECKON
pEewETKN Ha MpUMepe anMasa, rpadura Wik kBapua. Mozaenb MoJisipHOro oobéma rasza. Moaenu
KPUCTAJUIMYECKUX PpEIIETOK HEKOTOphIX MeTayyioB. Komekuuu 00pasioB  pa3iudHbIX
JUcCIiepcHBIX cucteM. CHHEpE3uC U Koarymsiusl.

Jlabopamopnvie onvimbi. KOHCTpynpoBaHHWE MOJAEIM METAIMYECKOM XMMHYECKOW CBSI3H.
[Tony4yeHne KOJUIOMIHOTO pacTBOpa KYpHHOTO OejKa, MCCIeIOBAHHE €r0 CBOMCTB C MOMOIIBIO
JIa3epHOM YKa3KU U IIPOBEIEHUE €ro AeHarypanuu. [lonydeHue sMyabCcun pacTUTEIBLHOTIO Macia
u HaOmogeHue 3a e€ paccioeHueM. llomyueHue CyclneH3UHM «W3BECTKOBOIO MOJIOKa» H

HaOJIONEHUE 3a €€ CeqMMEHTAIUEN.



XuMHYecKHue peakuum

Kaaccndpukanusa xumuyeckux peakuuii. AjioTponusanys 1 M30Mepu3anus, Kak peakuuu 0e3
U3MEHEHHUsI COCTaBa BemlecTB. AjutoTporusi M e€ mnpuumHbl. Knaccudukamus peakuuii mo
pPasIMYHBIM OCHOBAaHUAM: IO 4YMCIYy M COCTaBY pEAareHTOB M IpPOAYKTOB, MO ¢ase, 1o
UCIIOJIb30BAaHUIO KaTajlu3aropa WiM (epMeHTa, 1o TemioBoMy 3¢dekty. TepMoxumuueckue
YpaBHEHUs pEaKIil.

Cxopocth XMMHYeCKMX peakuuii. PakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XHMHUYECKHUX
peakuui: IpUpOJa PEarupyrolMX BEUIECTB, TEMIIEparypa, IUIONIaJb HX COINPHUKOCHOBEHUS
pearupyromux BEIIEeCTB, UX KOHLEHTpalus, PUCYTCTBUE Katanus3aropa. [lonsaTue o karamuse.
DepMeHThI, KaKk OMOJOTHYECKUE KaTannu3aTopbl. MTHrHOUTOPHI, KaK «aHTOHUMBD» KaTallu3aToOpoOB
U UX 3Ha4YEHUE.

XuMHuuyeckoe paBHOBecHe U cIIOCO0bI ero cMemeHus. Kiaccupukanus XuMHUECKUX peakiui
[0 IpU3HaKy ux HarpasieHus. [loHaTue 06 0OpaTUMBIX peakIUsaX U XMMUYECKOM PaBHOBECHH.
[Tpunuun Jle-lllarenbe U cnocoObl  CMELIEHUS XUMHYECKOTO pPaBHOBECHUS. OOmas
XapaKTepUCTUKAa PEaKIUil CUHTE30B aMMuaka u okcuzaa cepbl(VI) u paccMoTpeHue ycnoBuit
CMEILECHNS UX PABHOBECHUS Ha IIPOU3BOJCTBE.

I'mapoauns. O6patumMelii 1 HeoOpaTtuMblil Tuaponu3bl. [uaponu3s conel u ero Tumsl. ['uaponus
OpraHMYECKHX COEIMHEHUH B JKMBBIX OPraHM3MOB, KaK OCHOBa oOMeHa BemiecTB. [loHsaTue 06
HHEPreTUYecKoM OOMEHE B KJIETKE U POJIM THAPOSIN3a B HEM.
OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC peaknuu. CTENeHb OKHUCIEHUS U €€ ONpPENENICHHUE I10
(dopMmynamM OpraHMYECKUX U HEOPraHMUECKUX BELIECTB. DIEMEHTHI U BEIECTBA, KaK OKUCIUTETN
u BoccraHoBuTenu. lloHATHe O mpoueccax OKUCIEHHsT U BoccTaHoBieHMs. CocTaBieHHe
YpaBHEHUH XMMHUYECKHUX PEaKIMi Ha OCHOBE AIEKTPOHHOr0 OajaHca.

DJIEKTPOJIM3 PACIIABOB M PACTBOPOB JJICKTPOJIHUTOB. XapaKTEPUCTHKA 3JIEKTPOIN3a, Kak
OKHCIUTEIbHO-BOCCTAaHOBUTENILHOTO Tporiecca. OCOOEHHOCTH 3NIEKTPONIN3a, MPOTEKAIOIIEr0 B
pacTBOpax 31eKTpoanuTOB. [IpakTHueckoe NpPHMEHEHHE JIIEKTPOIN3a: IOJYyYEHHE TaJIOT€HOB,
BOJIOPOZA, KHMCIIOPOAA, IIEJIOYHBIX METAJUIOB M IIEJIOYEH, a TaKKe ATFOMUHHUS 3JIEKTPOIU30M
pacIulaBOB U pacTBOPOB COEOUHEHMI 3TuUX »3j1eMEHTOB. lloHATHE O ranbBaHOIUIACTHKE,
rajlbBaHOCTET U, pa)MHUPOBAHUH 1IBETHBIX METAJIJIOB.

Jlemoncmpayuu. PactBopeHre CEpHON KUCIOTHI 1 aMMHAYHON CETUTPHI U (PUKCAIIHS TETIJIOBBIX
SBJICHUW JUIsl 3THX MPOLECCOB. B3anMonencTBUs pacTBOPOB COJISTHOM, CEpPHOW M YKCYCHOM
KHCIIOT OJMHAKOBOM KOHIIEHTPAallMM C OJMHAKOBBIMHU KyCOYKaMM (TpaHylaMHM) IMHKa U
B3aMMOJIEHCTBUE OJUHAKOBBIX KYCOYKOB pa3HBIX METAUIOB (MarHus, IMHKA, >Keje3a) C
pacTBOPOM COJITHOM KHUCJIOTBI, KaK IIPUMEP 3aBHCHMOCTH CKOPOCTHM XMMHMYECKHMX PEAKIUH OT

OpUpPOIBl BELIECTB. B3aumoneilicTBUEe pacTBOpOB THOCYAb(hATa HATPUS KOHUEHTpAaUUU U



TEMIIEpaTypbl € pPACTBOPOM CEPHOM KHUCIOTHL. MOAENNpPOBaHUE  «KUIISLIETO  CIIOSI».
Hcnonb3oBaHne HEOPraHMYECKUX KaTaau3aTopoB (COJIeH xeye3a, Moaua Kaius) U MPUPOTHBIX
00BEKTOB, coOIepKaIlMX Karamasy (CbIpoe MsCO, KapTodenb) A Pa3IoKeHHs IEePOKCHIA
BOJIOpoJa. B3aumonelicTBUe IMHKA C COJSHOW KHCIOTOM HHUTpaToM cepebpa, Kak MpuMepbl
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHONU peakuuil u peakuuu odmena. KoHcTpyupoBaHue mozenu
aneKkTponu3épa. BupeopparMeHT ¢ NpOMBIIIICHHOM YCTAaHOBKH [T OJTYYECHHUS AIIFOMUHUSL.
Jlabopamopnvie onvimur. Vnmoctpanus mnpaBwia beprosie Ha NpakTUKE — MPOBEICHUE
peakuuii ¢ 00pa3oBaHUEM OcCaJlKa, Ta3a u Bojbl. [ eTeporeHHsblii KaTanus Ha MpUMepe pa3iokKEeHUS
MEPOKCHAA BOIOPOJA B MPUCYTCTBUU JHOKcHIA MapraHua. CMeleHrne paBHOBECUS B CHUCTEME
Fe** + 3CNS™ « Fe(CNS)s. McnbTanne HHIMKATOPAMH CPEIbl PACTBOPOB COJNEH Pa3IHUHBIX
TUNOB. OKHCIIUTEIbHO-BOCCTAHOBUTENbHASL peaklUus U peakuus oOMeHa Ha Ipumepe
B3aMMO/IelicTBUS pacTBOpoB cyibdara meau(ll) ¢ xene3om u pacTBOpOM HIETOYH.
Ilpakmuueckaa padoma. PenieHue -SKCIEPUMEHTANBHBIX 33Jad MO Teme «XuMuyeckas
peakuus.

BemecrBa u ux cBoiicTBa

Metanabl. dusznueckue CBOICTBA METAIUIOB, Kak (YHKLHUS UX cTpoeHHus. [leneHrne MeTanioB Ha
TPYNIbl B TEXHUKE U XUMUU. XUMUYECKHE CBOWCTBA METAJJIOB M 3JIEKTPOXUMUYECKHUH Pl
HanpspkeHuil. [lonsTie o MetamioTepMun (aTFOMUHOTEPMUH, MArHUETEPMUH U . ).
Hemeranubl. baaropoanbie ras3pl. Hemeramnel kak okucnurenud. Hemeramwibl  kak
BOCCTaHOBUTENH. Psij anexTpooTpuniarensHocTH. IHEpTHBIE UITH OaropoAHbIE Ta3kl.

Kuciaorsl Heopranuveckme u opraHuveckme. KHCIOTBI € TOYKM 3peHUsS aTOMHO-
MOJIEKYJISIPHOTO yueHUsl. KHUCIOThI C TOUKH 3peHMs] TEOPUH DIEKTPOIUTUYECKONW THUCCOLMALINU.
Kucnorel ¢ Touku 3peHHs NpPOTOHHON Teopuu. OOIME XMMHYECKHE CBOMCTBA KHCIOT.
Knaccudukarus Kucior.

OcHoBaHusI HeopraHu4veckue M opranmyeckue. OCHOBAHHMS C TOYKM 3PEHUST aATOMHO-
MOJIEKYIISIpHOTO yueHusl. OCHOBaHUS C TOUKH 3PEHHUS TEOPUU AIEKTPOIUTUYECKON TUCCOLIUAIINY.
OcHoBaHMSI ¢ TOYKHM 3peHHUs MPOTOHHOM Teopuu. Knaccuduxamms ocHoBanuil. XuMuyeckue
CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX OCHOBAaHUM.

AM¢oTepHbIe cOeIMHEHHMs HeOpPraHM4YeckWe W  opranumyeckme. Heopranuueckue
amM(OoTepHbIe COEIMHEHUS: OKCUABI U THJIPOKCU/IBI, — UX CBOMCTBA U Mody4yeHue. AMQOTepHbIe
OpraHMYECKHE COeIMHEHUS Ha MpuMepe aMUHOKUCIOT. [lenTuasl U nentuHas CBs3b.

Coim. Knaccudukarus coneil. XKéctkocth Boasl M cmocodbl e€ ycTpaneHus. Ilepexon
kapOoHaTa B THApoKapOOHaT u 00paTHo. O0IIKe XUMHUECKHE CBOMCTBA COJIEH.

Hemoncmpayuu. Komnexkuuss MerawioB. Komneknuss  HemetayuioB.  B3aumopelictBue

KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIblo. Bcembilka TepMuTHOW cMmecu. Bcemblka



yépHOro mopoxa. DBeITecHEeHME TajlOreHoB M3 MX pPACTBOPOB JIPYTUMHU TaJOT€HaMH.
B3aumopneiicTBue nmapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIIOTHI U aMMHaka («JIbIM
0e3 orus»). [lonyyenne aMmmuaka u U3y4eHUE €ro CBOMCTB. Pa3nuuHble ciayyan B3auMOACUCTBUS
pacTBOpOB cojiel anmoMuHuA co 1€noubto. llomydyeHune KECTKOM BOIBI M yCTpAaHEHHE €€
JKECTKOCTH.

Jlabopamopnwie onvimut. 1lonyueHue HEpaCTBOPUMOTO TMAPOKCUIA U €r0 B3aUMOJCUCTBUE C
KUCHOTOM. VccnenoBaHue KOHUECHTPUPOBAHHBIX PACTBOPOB COJSHOW M YKCYCHOM KHUCJIOT
KareJbHbIM METOJIOM IpH uX pazdasienuu Bopou. [lomydeHue am@oTepHOro TrUApOKCHUAA U
U3y4eHHUE ero cBOUCTB. [IpoBeieHne KaueCTBEHHBIX PEAKIUil M0 OIPEIEICHUIO COCTaBa COJIU.
Ilpakmuueckaa padoma. PelieHHE >KCIIEPUMEHTAJIbHBIX 331a4 no Teme «BemecrBa m ux
CBOKCTBa».

XuMHs 4 COBpeMeHHOe 00111eCTBO

IIpousBoacTBO aMMuaka W MeTaHoJa. [[oHATHE O XMMHUYECKOW TEXHOJIOTMUA. XUMHYECKHUE
peaknuy B TPOM3BOJICTBE aMMHUaka W MeraHosia. O0mas kiraccu(uKaoHHas XapaKTepUCTHKA
peakiui CUHTe3a B MPOM3BOACTBE TUX MPOAYKTOB. HayuHble MPUHIMUIIGI, JEXKallie B OCHOBE
MIPOU3BO/ICTBA aMMHaKa U MeTaHos1a. CpaBHEHUE 3TUX MMPOU3BO/ICTB.

XuMHn4eckasi rpaMOTHOCTh KAaK KOMIIOHEHT oOmieil KyJbTYpbl 4esoBeka. MapkupoBKa
YIAKOBOYHBIX MaTepHasoB, DJJEKTPOHUKM U OBITOBOM TEXHHKH, SKOJOTMYHOTO TOBapa,
MPOYKTOB IMUTAHUS, ITUKETOK IO YXO/TYy 3a OACKIOH.

Jemoncmpayuu. Mojenb TPOMBIIUIEHHON YCTAHOBKHM TOJYYEHHUsI CEPHOW KUCIOThL. Mojenb
KOJIOHHBI CHHTE€3a aMMHaka. BumeopparMeHThl U Clalbl O CTEMEHH HKOJIOTHYECKON YHCTOTHI
TOBapa.

Jlabopamopnvie onvimwbi. VI3yueHue MapKUPOBOK PAa3JIMYHBIX BHJIOB MPOMBINUIEHHBIX |

MMPOAOBOJILCTBECHHBIX TOBAPOB.

Y4eOHo-TeMaTHYeCKOE IVIAHMPOBAHUE

10 kanace
Ne Tema ypoka Conep:kanue u3yuyaemMoro MmarepuaJjia
BBoaHBIII HHCTPYKTAK N0 TEXHUKe Oe3onacHocTU. Beenenne. (1 uac)
1 BBoanslii nHCTpYKTaX no Th. [Ipenmer oprannueckoit xumuu. OCOOEHHOCTH CTPOEHUS U
[Ipenmer opraHMYeCcKON XUMUU. CBOWCTB OPraHMYECKUX COCIUHEHUM.

3HA4YEHHE U POJIb OPTaHUYECKOW XUMHUU B CUCTEME
€CTECTBEHHBIX HayK U B JKU3HU oO1ecTBa. Kpatkuii ouepk
VMCTOPHUM Pa3BUTUS OPTaHUYECKON XUMHUHU

Teopusi cTpoeHUsI OPraHHYecKUX BellecTB (5 4acoB)




OCHOBHBIE ITOJIOKCHHS TCOpUHU
XUMHYCCKOI'0 CTPOCHHUA
OpraHu4€CKUux COCHHHGHHﬁ.

OcHOBHBIE MOJIOKEHHS TeopuH cTpoeHus: A. M. bytieposa.
XUMHUYECKOE CTPOCHHUE U CBOMCTBA OPraHUYECKHX BEILIECTB.
[Ipennochuiku co3aHusl TEOPUM CTPOCHUS BEILIECTB.

Kiaccudukanmsi opraHnueckux
COE€IUHEHUN

Knaccudukanus opraHuuecKux COeJUHEHUH 110 CTPOSHUIO
YTIJIEBOJAOPOIHOTO CKEJIEeTa, 0 (YHKIMOHAIHHBIM IPYIIIIaM.

[Tonstue o romonoruu. Mzomepus
U €€ BUBL.

[Tonstue «romonoru» . ['omosiornyeckunt ps.
CTpyKTypHast ©30MEPHS U €€ BUIbI: U30MEPUSI
«YTJIEPOJIHOTO CKEJIETa», U30MEPUs IOJI0KEHUS KPAaTHON
CBS3U U (DYHKIIMOHAJIBHBIX TPYIII, MEKKIACCOBast
U30MepHUs, TPOCTPAHCTBEHHAS N30Mepus (TeoMeTprudecKas
Y ONITUYECKas)

OCHOBBI HOMEHKJIATypBI
OpPraHUYECKUX COeTUHEHUH.

Homenknarypa tpuBnanbnas u MIOITAK.
[TpuHIMIBI 00pa30BaHMs Ha3BaHUIM OPraHUYECKHUX
coenuHenuit no MIOITAK.

PanronansHass HOMEHKIIATypa Kak MPEIIeCTBEHHUK
HomeHknarypsl MIOITAK

Knaccudukamnms xumMuaeckux
peaKkuuii B OpraHn4eCcKOr XUMUN

Turnbl XUMHYECKUX peakiuil. Peakunuu npucoeInHeHus
(rumpupoBaHme, TUApATAINS, TaJoreHupoBaHue). Peakiun
OTILEIJICHU (JErUIpUPOBAHKE, TETUApaTALUs,
JeruaporanorenupoBanue). Peakuuu 3amenienus. Peakimn
HU30MEpU3aALUH.

Yraesoaopoasi M U

X npupoaHbie ucrounnku ( 10 yacon)

ATKaHBI: TOMOJIOTUYECKHUN PS,
HOMEHKJIaTypa U U30MEpHs.

I'omonornueckuit psin u obmmas Gopmynna aaKkaHOB.
CrpoeHue MOJIeKyJIbl METaHa U JIPYruX ajikaHoB. M3omepus
ajkaHoB. PU3HMUYECKHE CBOMCTBA aIKaHOB. AJIKaHBI B
MIPUPOJIE.




AJIKEHBI: CBOMCTBA, MTOJTYyYEHHE,
MIPUMEHEHUE.

[TomyueHue 3TUICHOBBIX YTIIEBOJAOPOIOB U3 AJIKAHOB,
raJIor€HaIKaHOB, CIIUPTOB.

XUMUYEeCKUE CBOWCTBA: PEaKI[UU MPUCOETNHEHUS -
raJjioreHUPOBaHUE, TUPOraIOreHUPOBAHUE, TUpATALIHS,
TUIPUPOBAHUE; PEAKIIMH OKUCIICHHS U TOJUMEPU3AIIIH.

9 AnKaaueHbl: TOMOJIOTMUECKUN I'omonoruueckuii psa u obmas GopmyIia ajlkaJueHoB.
psin, U30MepHusl. Crpoenune monexyibl. M3oMepuzanus alkaiueHOB.
I'omonornueckuii psaa. Homenknarypa. @usnueckue
CBOICTBa
10 AJIKMHBI: TOMOJIOTHYECKHUH Psiji, I'omonornueckuii psin u o6mas Gopmyna aJTKuHOB.
U30MEPHUS. Crpoenue mosekyisl. M3oMepuzanus alKuHOB.
I'omonornueckuii psan. Homenknarypa. @usnueckue
CBOICTBa
11 Pemenue 3anad Ha BBIBOA Pemenwue 3a1a4y Ha BEIBOJT (hOpMYyIT
(dbopMyJIbl BElIECTBA.
12 Apomartudeckue yrieBoaopoasl: | beHson kak npeacraBurens apeHoB. CTpOEHHE MOJIEKYIIbI
rOMOJIOTHUYECKUH psif, uzomepus. | 6ensona. Conpsixenue I1-cBszeit. [lonyuenue apeHoB.
W3omepust 1 HOMEHKJIaTypa apeHoB.. [ omonioru 6en3oina
13 I'eHeTnyeckas CBSA3b MEXIY BoinosnHenue ynpaxHeHUN Ha TEHETUYECKYIO CBSA3b MEKIY
KJIACCaMM YIJIEBOLOPOIOB KJIaCCaMHM YTJIEBOJIOPOOB, OJyUYEHUE pACIIO3HABAaHUE
YIJI€BOJIOPOAOB
14 IToaroroBka K KOHTPOJIBHON VYipaxxHeHus 110 COCTABJICHUIO YPAaBHEHUU PEaKIUi C
pa0ore. Y4acTHEM YIJIEBOAOPOJOB, pEaKLUii, WIUTFOCTPUPYIOLIUX
TFEHETUYECKYIO CBSI3b MEXY pPa3InYHbIMU KJIacCaMU
yrieBoaopoaoB. CoctaBiieHue GopMyi 1 Ha3BaHUH
yTJI€BOJIOPOIOB, MX TOMOJIOTOB U M30MepoB. Penienue
pacueTHBIX 3a7a4, BBIIOJIHEHUE TECTUPOBAHMUS.

15 Konrponbnas padoraNel mo KoHTposb 1 yueT 3HaHUM 10 U3YYEHHOH TEMeE:

TeMe: «YTIJIEBOJOPOJIbI U UX «YTI1E€BOJOPO/IBI U UX MPUPOIAHBIE UCTOUHUKHI
IIPUPOJHBIE HCTOYHHUKH
Kucnopoacoaepxamme oprannyeckue coennerus (11 yacon)

16 OnHOaTOMHBIE CIIUPTHI: CocraB u kiaccu¢ukanus cnuptoB. M3omepus cnupton
TOMOJIOTMUYECKUH DAL, (TIOJIO’KEHUS TUAPOKCOTPYIIIBI, MEXKKIACCOBAs,
M30MepHsl, IPUMEHEHHUE. YIJIEPOJHOTO CKEIEeTa)

®dusnuecKkue CBOMCTBA CIUPTOB. MEKMOIEKYIIApHast
BOJIOPOJHAS CBSI3b.

17 MHoOroaTOMHBbIE CIIUPTBHI: Oco0eHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB.
TOMOJIOTMYECKUH i, KauecTBeHHbIE peaKkIIM HA MHOTOATOMHBIE CITUPTBHI.
HW30MepUsl, CBOMCTBA,

M0JIy4eHUe, MPUMEHEHHE.
18 @DeHOo: CTPOEHUE, CBOWCTBA, ®eHou, ero puU3NUYECKrUe CBOMCTBA U MOTYYEHHE.
MOJIy4eHue, MpUMEHEHHeE. XuMuyeckue cBoicTBa (heHoa, KUCIOTHBIE CBOMCTBRA.
B3aumHoOe BIMsSHUE aTOMOB U IPYII B MOJIEKYJIaX
OpraHMYECKUX BEIIECTB Ha MpuMepe peHona.
[onukonneHcanus ¢peHona ¢ GopManbIeruIoM.
KadectBennas peakius Ha penon. [Ilpumenenue.
19 Anpaeruapl ¥ KETOHBIL: Anbneruzapl 1 keToHbl. CTPOEHHE UX MOJIEKYJI, U30MEPHS U

TOMOJIOTUYECKUH PSI,
H30MepHs, IPUMEHEHHUE.

HOMeHKJ1aTypa. OCOOEHHOCTH CTPOSHUS KapOOHMIBHOM
rpynnsl. Gusnyeckue cBorcTsa. ['oMOI0ru U H30MepBHl.




20 KapOoHOBBIE KHCITOTHI: CrtpoeHue MoJIeKy1 KapOOHOBBIX KHUCIOT U KapOOKCHUITLHOM
FOMOJIOTUYECKUU PSI, rpynnbsl. Knaccudukamnus n HomeHknatypa. Ousndeckue
U30MepHsl, IPUMEHEHHUE. cBoiicTBa. KapOoHOBBIE KHCIIOTHI B IPUPOJIE, UX

OHOJIOruYecKast poib.

21 Cnoxnsie 3¢upsl. Kupsl. N3omepust crioskHBIX 23UPOB: MEKKIACCOBAs 1
yraepoaHoro ckenera. Homenknarypa. O6patumocthb
peakuuii aTepuduKaluu, THAPOIU3 CI0XKHBIX 3(UPOB.
XKupsl — cnoxuble 3QUpPHI IIHLIEpUHA 1 KAPOOHOBBIX
kucaoT. CocTaB U CTpOEHUE MOJIEKY )KUpoB. OMbLUICHHE
*kupoB. [lonydeHne Mbuia.

22 I'enernueckas CBS3b MEXKAY BoinonHenue ynpaxHeHUN Ha TEHETUUECKYIO CBSI3b MEKIY
KJlaccaMu KJIAaCCAMH OpPTraHUYECKHUX BEIIECTB
KHCIIOPOI0COAEPIKAIINX
COCTUHEHUH.

23 VYrneBosbl: MOHOCAXapHUabl. Monocaxapuabl: pud03a, 1e30KCHpru003a, TIII0K03a U
Baxkueiimume npencraBuTenu ¢bpykro3a Ux Ouonoruyeckasi poyib, 3HAUCHUE [

YeJloBeKa.

I'moko3a, ee pusznueckue cBoiictBa. CTpoeHHE MOJIEKYIIBI.
3aBUCUMOCTh XUMUYECKUX CBOWCTB OT CTPOEHUS TIIFOKO3bI:
B3auMojeiicTBre ¢ Tuapokcuaom menu I, arepudukanms,
peakuus cepeOpsIHOro 3epKaja, THAPUPOBAHNE. PEAKIIUs
OpOKEeHUS .
®pyKTO03a KaK n30Mep rioKo3bl. CpaBHEHHUE C TITIOK030i1

24 VYrineBoabl: noaucaxapuabl. Kpaxmai u nemntonosa. CpaBHUTENBHAs XapaKTEPUCTHKA.
Baxxneiimne npeacraButenu ®u3nyecKue CBOMCTBA NOJNCAXapua0B. XUMUYECKUE

cBOlicTBa nosnmcaxapuoB. KauecTBeHHas peakuus Ha
Kkpaxmail. 'maponus nonucaxapuaos. [lonucaxapuas! B
pUpoje, UX OHOJIOTHYecKas Poib.

25 IToaroroBka Kk KOHTPOJIBHON Pemenne ynpaxxHeHMit o TeMe.
pabote

26 KonTtponbHas paboraNe2

«Kucnopoaconepxaiue
OpraHUYECKHE BEIIECTBA»

A30TcoaepKalue OpraHnyecKue coennHeHus (3 yaca)




27

AMUHEL. AHUINH.

Awmunbl. Ctpoenue amuHoB. Knaccuduxkanus, nsomepus u
HOMeHKIatypa. [lonyuyeHrne aMUHOB: aNKWJIMPOBAHUE
aMMHaKa, BOCCTAHOBJIEHUE HUTPOCOEIMHEHUN. DPu3nuexkune
CBOWCTBAa aMHMHOB. XMMHUYECKHUE CBOMCTBA AMUHOB:
B3aUMOJICUCTBUE C BOJOM M KUCIOTAMHU

AHWINH — TipeAcTaBuTeNb aMuHOB. OCOOCHHOCTH CTPOCHUS
Y CBOWCTB.

28

AMMHOKHCIIOTBI: COCTaB,
HW30MEpUsl, HOMEHKJIATypa
benxku.

CocraB u cTpoeHHE MOJEKYJ aMUHOKUCIOT. M3omepusi.
Benku kak mpupoaabie OronosmMepsl. [lentuaaas rpyrma
aromoB. [lentunpl. benku. [lepBruunas, BTopuyHas ,
TPETUYHAS ¥ YETBEPTUYHAS CTPYKTYypa Oenka. XuMHUYECKue
CBOICTBa OEJIKOB: TOpeHue, IeHaTypalus, THAPOIIN3,
KaueCTBEHHbIE peakuuu. bruomoruueckas posb O€IKOB

29

[TpakTuyeckas paboraNe2:
«Unentudukanus
OpPraHUYECKUX COCAVUHEHUN».

HpOBOI[I/ITL, Ha6J'IIOI[aTL U OIHMCBIBATH XUMUUYECKUU
OKCIICPUMCHT IJId NOATBCPKACHUSA CTPOCHUA U CBOICTB
Pa3JINYHbIX OPTraHUYCCKUX COCZ[HHCHHﬁ, a TaKXKC UuXx
I/II[CHTI/I(bI/IKaIII/II/I C IOMOIIBIO KaY€CTBCHHBIX peaKuHﬁ

Opranuyeckasi Xumus 1 061ecTBo (6 yacos)

30

buorexuonorus.

OOBSACHATD, UTO TaKOE€ OMOTEXHOJIOT S, TeHHAas! (MU
TeHETUYECKas) MHKEHEPHsl, KJIETOUHAs! HHKEHEpHs,
Ouosornyeckas MH)XeHEepHsi, KIIOHUPOBaHUE,
UMMOOMIIN30BaHHBIE (DEPMEHTBHI.

31

[Tonumepsr.

Knaccugunuposars noaumMepsl M0 pa3iInyHbIM
OCHOBAaHUSIM.

Pa3znuuath HCKycCTBEHHBIE TOJIMMEPHI, KI1acCU()UIIMPOBAThH
UX U WUIIOCTPUPOBATH TPYIIIBI IOJIMMEPOB IPUMEPAMH.
VYcraHaBIMBaTh CBSA3M MEX1Y CBOMCTBAMH MTOJIUMEPOB U
00J1aCTSIMHM UX IPUMEHEHUS

32

CuHTeTHUECKHE MMOJIMMEPHI.

PaznnuaTh nonmmepu3anuio 1 MOJUKOHIEHCALUIO.
[TpuBOAUTE MPUMEPHI FITUX CIIOCOOOB MOTYUECHUS
noyinMepoB. ONUCHIBATh CHHTETUUECKHUE KaYUYyKH,
IJIACTMACCHI ¥ BOJIOKHA HA OCHOBE CBSI3U CBOMCTBA —
MIPUMEHEHHUE.




33 [TpakTuueckas pabota [IpoBoauTH, HAOMIOAATH U OMTUCHIBATH XUMHUECKUH
No2:«Pacmo3naBsanue miactmace | SKCIICPUMCHT JIA I/II[CHTI/I(I)I/IKa]_II/II/I racTMaccC 1 BOJIOKOH C

1 BOJIOKOH» IMOMOMIBI0 KAYE€CTBCHHBIX PCaKIIUN

34 ITonroroBka K HTOrOBO
KOHTPOJILHOH paboTe.

35 HroroBas KoHTpoJIbHAs paboTa

YueOHO-TeMaTHYECKOE TIJIAHNPOBAHHE

11 kaace
Ne Tema ypoka Coaepxxanue
yYpoOKa
n/n
Ctpoenue BemectBa (14 yacon)
1 Hayunbie MeTo b1 MO3HAHUS BEIIECTB U | A Apo: MPOTOHBI U HEUTPOHBI. M30TOMBI.

XUMUYECKUX SIBJIICHUM. DNEeKTPOHBI. DIEKTPOHHAsE 000JI0UKA.
CtpoeHune aToma.




CtpoeHue 3JIeKTPOHHBIX 000JI04eK
aTOMOB

DHepreTudyeckuii ypoBeHb. [lonsaTue 06
opbuTanix. S-opouTanu u pP-opouTanu.
DJeKTpoHHasi KOHPUTypalus aTOMOB
XUMHYECKHX 3JIeMeHTOB. OcoOeHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB
AJIEMEHTOB 4-T0O U 5-TO NEpUOI0B
nepuoauyeckoit cucrems [.1.
MeneneeBa (IEpexXOAHBIX JIEMEHTOB)

[lepuoauueckuii 3aK0H U

[lepunonnueckas cucteMa XUMHUYECKUX
snemeHnToB .M. MenaeneeBa B cBeTe

TEOPHUH CTPOCHUSI AaTOMOB

Otkpsitre .M. MenaeneeBbiM
MepruonuecKoro 3akona. [leproanyeckas
cucTeMa XUMHYECKuX 3aeMeHToB J[. 1.
MenneneeBa - rpadudeckoe 0ToOpaKeHUE
MEePUOUYECKOr0 3aKOHA. DU3UYECKUI
CMBICJI TTIOPSIAKOBOTO HOMEPA AJIEMEHTA,
HOMEPOB I'PYIIbI U Ieproja. BaneHTHbie
3NEKTPOHBL. [[pUYMHBI U3MEHEHHS CBOKCTB
AIIEMEHTOB B IpyImax (TJIaBHBIX
noarpynnax) u nepuogax. Ilonoxxenue
BOJIOPO/Ia B IEPUOANYECKON CUCTEME.
3nauenue [lepuonnyeckoro 3aKoHa.
[Tepuoanueckas cucteMa XUMHUYECKUX
anemenToB .M. MenaeneeBa s
pa3BUTHUS HAYKU U IOHUMaHUs
XUMHUYECKON KapTUHBI OKPYKAIOIIEr0
MUpa.

HNounag csa3s. Mounasa
KPHUCTAJUINYECKasl peleTKa.

HNonnas cBsa3b. KaTMOHBI M aHMOHBI KakK
pe3ynbTaT MPOLECCOB OKUCICHUS U
BoccTaHoBieHus. Kitaccuukanusi noHOB.
HoHHBIE KPUCTAIIINYECKUE PEILIETKH.
CBoiicTBa BEIIECTB ¢ HOHHOMN
KPUCTAJUIMYECKOW PELIETKON

KoBaneHnTtHas cBsI3b. ATOMHas U
MOJIEKYJISIpHAs] KPUCTAITHYEeCKast
penreTka

KoBanenTHas cBA3b.
DnekTpooTpuuareabHocTh. [lonspHas u
HETOJIIPHAS] KOBAJICHTHBIE CBA3U. J{UTTOb.
[TonsspHOCTH CBSA3U U NOJIIPHOCTH
MoJieKysbl. OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00Pa30BAHMS
KOBaJIEHTHOH cBs3U. CTeneHb OKUCIEHUS 1
BaJICHTHOCTh XMMHYECKHUX JJIEMECHTOB.
MonekynsapHble U aTOMHBIE
KpUcTajuinueckue pemerku. CBoicTBa
BCIIIECTB C STUMH THIIAMU
KPHUCTAJUIMYECKUX PELIETOK

3akoH

IMOCTOSTHCTBA COCTaBa BEIIESCTBA.
PvaeTBI, CBA3aHHBIC C ITOHATHUCM
«MaccoBas J0Jd 3JIEMEHTA B
BEIICCTBE)

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTBA.
IlonsTue «MaccoBas 40 DJIEMEHTA B
BCIICCTBEN. PvaeTBI, CBs3aHHBIC C OTUM
IIOHATHUCM.

Mertannnueckas cBSI3b.
Merannuyeckas KpUCTaLIM4YeCcKast
peLerka.

Oco0eHHOCTH CTPOCHHS aTOMOB METaJLIIOB.
Mertannndeckast XuMuieckasi CBsi3b U
MeTaJuIMuecKasi KpucTauinueckas
pemierka. CBOMCTBa BEMIECTB (METAIIJIOB U




CIIJIAaBOB)

Bonopoanas cBs3b. Enunas npupoaa
XUMHUYECKHX CBS3EH

MexMmouekyisipHas 1
BHYTPUMOJIEKYJISIPHAs. BOLOPOJHAs CBS3b.
3HaveHHEe BOJIOPOIHOM CBS3U ISt
OpraHu3aluy CTPYKTYp OHOIIOIUMEPOB.
Enunas npupona XMUMUYECKUX CBSI3EH

HOJ'II/IMepBI HCOpPraHN4€CKUE U
OpTraHu4Y€CKUcC

[Tonumepsl.

IInmacTmaccel: TEpMOILIACThI U
PEaKTOIIACTBI, UX MPEICTABUTENN U
PUMEHEHHE.

Bonokna: npupoansie (pacTuteabHble U
JKUBOTHBIC) U XUMHYCCKUE
(MCKYCCTBEHHBIE M CHHTETHYECKHUE), UX
NPEJCTaBUTENN U IPUMEHEHHE.
Heoprannueckue noaumepbl

10

["a3000pa3HOE COCTOSIHME BEIIECTBA.
[Tpupoansie ra3000pa3Hble CMECH:
BO3JlyX U IIPUPOJIHBIN ra3

["a3000pa3HOE COCTOSTHHE BEIIECTBA.

Tpu arperaTHbIX COCTOSIHUS BOIBI.
OcobeHHocTu CTpoeHUs ra30B. MoJspHbII
00beM ra3000pa3HbIX BenlecTB. [Ipumepsl
ra3000pa3HBIX MPUPOIHBIX CMECEH:
BO3/yX, IPUPOIHBIN Ta3. 3arpsi3HEHUE
aTMocdepsl (KUCIOTHBIE JOXK/IH,
napHUKOBBIN 2 dekT) u 6oprda ¢ HUM

11

Kunkoe cocrosHue BemecTBa. Boma.
>KI/II[KI/IC KpHUCTAaJJIbI. MaccoBas 1074
PACTBOPCHHOI'O BEIICCTBA

XKunkoe cocrossHue BemecTBa. Bona.
[TorpeGnenue Bobl B OBITY U Ha
npousBojacTBe. JKecTKoCTh U criocoObI ee
ycTpaHeHusi. MuHepanbHble BOJIbI, UX
WCTIOJIb30BaHUE B CTOJIOBBIX M JICYEOHBIX
nensx. JKuakue Kpuctanisl 1 UX
ucnons3oBanue. [lonsTne «maccoBast 1051
PacTBOPEHHOI'O BEILECTBA» U CBA3AHHBIE C
HUM pacyeThl

12

TBepaoe cocTosiHUuE BEUIECTBA.
Amop@usbie BemectBa. CocTas
BEIIIECTBA U CMECeM

TBepaoe cocTosiHue BelecTBa. AMOp(hHBIE
BCIICCTBA B ITPUPOJC U )KMU3HU YCIIOBCKA,
UX 3Ha4eHUE U IPUMEHEHHE.
Kpucrannnueckoe cTpoeHHe BELIECTBaA.
CocraB BelecTBa U cMecei

13

JucniepcHble CHCTEMBI

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
JucnepcHas ¢daza u AUCIIEPCUOHHAS Cpelia.
Krnaccudukanus ucrepcHsIX 1Mo
arperaTHOMy COCTOSIHUIO U IO pa3Mepy
yacTull (a3el. [ pyboaucepcHbie CHCTEMBI:
AMYJIbCUH, CYCIIEH3UH, a3PO30JIU.
ToHKOAMCTIEPCHBIE CHCTEMBI: TE€ITU U 30JIH.

14

Konrponsnas padora Nel mo reme
«CTtpoeHue BeniecTay

Xumnueckue peakunu ( 11 yacon)




15-16

Knaccudukanmsi XaMUUECKHX peakiinii

[ToHsITHE O XMMUYECKOW pEeaKIIUH.
Peaxium, uaymue 6e3 ©3MEHEHUsI COCTaBa
BEIIECTB. AJUIOTPONUS U aJUIOTPOIHBIE
BUOoN3MeHeHHs. [[pUYHHbI a7TUTIOTpONTUU Ha
npuMepe MoaubuKaui KUCIopo/Ia,
yraepoaa u ¢pocdopa. O30H, ero
Ouooruueckast pob.

Nzomepsl 1 m3omepust. [IpuanHbl
MHOT000pa3usl BEIIECTB

Peakumu, naymme ¢ ”3MEHEHUEM COCTaBa
BEIIECTB: COSAMHEHHUSI Pa3I0KEHUs,
3aMelIeHNs 1 0OOMEHa B HEOPTaHUUYECKOU U
oprannyeckoi xumuu. TemnoBoi 3¢ dexT
XUMHUYECKOHN peakiuu. JK30- U
SHAOTEPMUYECKUE PEAKIIUH.
Tepmoxumnueckue ypaBHeHus. Peakunu
TOpPEHHsI KaK YaCcTHBIH ciydaii
3K30T€PMUYECKON PEAKLUN.

17

CKOpOCTh XMMUYECKOHN peakuu u
(akTOpBI, BIUSIONINE HA CKOPOCTh
XUMHUYECKON pPeaKIiu

[TonsTue o ckopoctH peakuu. CKopocTb
IrOMO- ¥ T€TePOreHHOM peakuuu. PakTopsl,
BIIUSIOLINE HA CKOPOCTh XUMUYECKOM
pEaKIMK: TPUPOJIa Pearupyronux
BEIIEeCTB, TeMIeparypa (3akoH BaHT-

o da), koHIIEHTpaIWH, KaTaTu3aTOPhI U
KaTaJin3. 3aBUCUMOCTh CKOPOCTH PEeaKIUi
OT MOBEPXHOCTH COMPUKOCHOBEHUS
pearupyomux Bemects. epMeHTH! Kak
OMOoJIOTHYECKHE KaTalTu3aTOPHI,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHMSI

18

OOpaTuMOCTh XMMUYECKON PEAKIIIH.
XHMMHYECKOE PAaBHOBECHE U YCIIOBUS,
BJIMSIOIIUE HA €T0 CMEILEHHUE

HeoOpatumblie 1 00paTUMble XMMHUYECKHE
peaxkuuu.

[ToHsiTHE 0 XUMUYECKOM PaBHOBECHHU.
CrnocoObl cMeIeHUs] XUMHUYECKOTO
paBHOBECHsI Ha MpPUMEpe CUHTE3a
amMuaka. [ToHsTHe 00 OCHOBHBIX
MPUHIIMIIAX POU3BOJICTBA HA PUMEPE
CHUHTE3a aMMHAaKa ¥ CEPHON KHUCIIOTBHI.
B3aumocBsI3b TEOPUH U TPAKTUKU Ha
IIPUMEPE 3TUX CUHTE30B

19-20

I'maponus

[TonsiTe ruaponusa. ['uaponus
OpraHUYEeCKUX U HEOPraHUYECKUX
coenuHeHuil. HeobpaTumbliii ruiposus.
OOpatumslii Tuaposu3 coiel. 'maponus
OpPraHNYECKHUX BEIIECTB U €r0
[IPAKTUYECKOE 3HAYCHUE JUIS TIOJIyYCHUS
CIIMpTa M MblIA. bronorudeckas poib
TUAPOJIN3A B IIJIACTUYECKOM U
HHEPreTH4EeCKOM OOMEHE BELIECTB U
OSHEPIUHU B KIIETKE.

21

OKHMCIHUTEBHO — BOCCTAHOBUTEIIbHBIE
peakuuu

CTeneHb OKHCIICHHS DJIEMEHTOB.
Omnpenenenre CTEIEHU OKUCICHHUS T10
dbopmyne coenuuenus. [lonsarre 06




OKHUCJIUTEIHLHO-BOCCTAHOBUTEILHBIX
peakuusx. OKUCICHUE U BOCCTAHOBJICHUE.
OKHCIIUTEIIhF U BOCCTAaHOBUTEIE. MeTox
AJICKTPOHHOTO OaJslaHca.

22 DIIeKTPOIHN3 DIEKTPOJIN3 KaK OKUCITUTEIIbHO-
BOCCTAHOBUTEJIBHBIN MPOIECcC. DINEKTPOIIU3
pacIuiaBoB; PacCTBOPOB (Ha IPUMEPE
xjopuaa Harpus). [Ipaktuyeckoe
MIPUMEHEHHUE IJICKTPOIIN3A.
DNEKTPOIUTUYECKOE MOTYUEHHE
ATFOMUHUS

23 [Tpaktuueckas padora Ne 1. [TnanupoBark, MPOBOIUTH HAOIIOAATH U

Pemmenue skcriepuMeHTaIbHbBIX 3a1a4 ONHUCHIBATh XUMHUYECKHUI SKCIIEPUMEHT C
10 TeMe «XHUMHUUYECKasi PeaKIusi» COOII0ICHUEM TIPABUIT TEXHUKH
0€30I1aCHOCTH

24 [TonroroBka K KOHTPOJIBHOU padoTe. OCHOBHbIE MOHATHUS IPONJAECHHBIX TEM.

25 KoHnTtposbhas padora No2 o teme

«XMMHYECKHUE PEAKIIAM
BemecTBa u ux cBoiicTa ( 8 yacos)
26 Hewmerannsl. MeTtasibl Hewmeramnsl. 1lonoxeHne HEMETaII0B B

NEPUOANYECKON CUCTEME, CTPOEHHE UX
aToMOB. HemeTasibl — mpocThie BellecTBa.
ATOMHOE ¥ MOJIEKYJISIPHOE CTPOCHHE HX.
CpaBHUTENbHAs XapaKTepUCTHUKA
raJloreHOB KaK HauOoJee TUMMHYHBIX
IIPEACTABUTENIEH HEMETAIIIOB.
OKHCIIUTENBHBIE CBOMCTBA HEMETAIIIOB
(B3auMoJIelicTBHE C METaJUIaMH 1
BOJI0poJIoM). BoccTanoBuTenbHbIE
CBOMCTBA HEMETAJIJIOB (B3aUMO/ICHCTBUE C
Oosiee PIEKTPOOTPULIATETBHBIMU
HEMETAJIIaMH1 U CJIOKHBIMU BE€IICCTBAMU-
OoKUcnuTeNsIMHU). EcTecTBEHHBIE TPYIIIIBI
HEMETAJJIOB Ha IPUMEpPE TrajoreHoB U
OIIaropoIHBIX Ta30B

[TonoxeHne MeTamioB B IEPUOIUUECKOM
CUCTEME U CTpoeHHe ux aroMoB. [IpocTeie
BellecTBa — MeTaiuisl: O0ume pusnueckue
Y XMMHYECKHE CBOMCTBA METAJJIOB:
B3aUMO/ICHCTBUE C HEMETAINIAMU
(KUCTIOPOAOM, XJIOPOM CEpOit), C BOJOM.
DIIEKTPOXUMUYECKUN P HAIPSHKEHUM
MeTauioB. BzanMopeiicTBre MeTamioB ¢
pacTBOpamMu KUCIOT U coneit. Obmue
crocoObl oiy4eHus MetamuioB. Kopposus
MeTaiioB. CriocoObl 3aIUTH METAIOB OT
Koppo3uu. EcrecTBeHHbIE TPYIIIBI
METAJUIOB HA MIPUMEPE IIETOUYHBIX
METaJUIOB.




27

KucnoTer HCOPTraHNUYCCKUEC U
OpTraHu4Y€CKUcC

Knaccudukanus HeopraHuueckux u
oprann4deckux kuciot. OOIie cBoicTBa
KHCJIOT: B3aUMO/JICHCTBHE C MeTallJIaMH,
OKCHUJIaMU METAJUIOB, TUAPOKCHIAMHI
METaJIJIOB, C COJISIMU, CIIUPTaMH (peaKus
stepucukamnmm). Ocodble CBOMCTBA
A30THOM U KOHIIEHTPUPOBAHHOMN CEPHOM
KHCJIOT

28 OcCHOBaHUsI HEOPTAaHUYECKUE U Knaccudukanus ocHoBaHMii. XUMHYECKUE

OpPraHNuYeCcKUe CBOMCTBA OCHOBAHUI: B3aUMOJCUCTBUE C
KHUCJIOTaMU, KUCIIOTHBIMUA OKCHJIAaMH U
cosAiMH. PaznoskeHne HepacTBOPUMBIX
OCHOBaHUU

29 Coun HeOpraHuyecKue u Knaccudukanus coneii: cpeanne, KUCIbie

OpraHu4eckue U OCHOBHbIE. XMMHUYECKHE CBOWCTBA COJIEH:
B3alMOJICHCTBHUE C KUCIOTaMU, 11I€JI0YaMH,
MeTayuiaMu U coisimu. [IpencraBurenu
COJIEH U UX 3HaYeHue. XJIOpU HaTpus,
KapOoHAT KajbIus, hochar KaTbIHs
(cpenHue conn); TUAPOKAPOOHATHI HATPUS
1 aMMOHHUS (KHCIIbIE COJIN);
ruspokcokap6onar meau (I1) — manaxur
(ocHoBHas couib). KauecTBeHHBIE peakLiuu
Ha XJIOpUJ -, CyIb(haT - 1 KapOoHaT-
aHMOHBI, KATHOH aMMOHHUSI, KATHOHBI
xenesa (IT) u (1)

30 I'enernyeckas cBs3b Mexay kinaccamu | IloHATHE 0 reHETHUECKOH CBSI3U U
coenuHeHuit. O0oOIIEeHNE U IFeHETUYECKUX psAZlaX B HEOPraHUYECKOM U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe OpraHu4eckoil xumuu. I'eHeTndeckuii ps
«BemecTBa u UX cBOICTBa» Metaina. ['eHeTnueckuil psii HemeTaa.

OcoOEeHHOCTH TEeHETUYECKOTO PsiJia B
OpraHNYeCcKOM XMMUH. BrinonHeHne
yIpakHEHUH, peleHne 3a1a4 1o TeMam
«XHMHYECKHE peakumny, «BemecTBa u nux
CBOMCTBa»

31 [TonroroBka K KOHTPOJIBHOU padoTe. OCHOBHBIE MOHATHUS TPOIIEHHBIX TEM

32 Konrpomnsnas padora Ne3 o reme
«BemecTBa 1 UX cBOMCTBA »

33 [TpakTudeckas padora Ne2: XHAMHAYECKUH IKCTICPUMEHT T10
«MnenTndukainus HEOpraHUYECKUX U | paclo3HaBaHUIO BaKHEHIITNX
OpPraHMYECKUX BEIIECTB» HEOPraHMYECKHUX U OPraHNYeCKHUX BEIIECTB

Xumus u coBpeMeHHOe 00mecTBo (1lyac)
34 XHUMHUYECKask TEXHOIOTHSI. [TonsiTHE 0 XUMHYECKOW TEXHOJIOTHH.

XUMUYECKUE PEaKIINH B IPOU3BOJICTBE
aMMmuaka 1 Metanoiia. Oomas
KJIaCCU(UKAIMOHHAS XapaKTePUCTHKA
peaKIuii CHHTE3a B MPOM3BOJICTBE ATHX
IpOAYKTOB. Hay4Hble IpUHIUIIBI,




Jie’Kallye B OCHOBE IIPOM3BOJICTBA aMMHUaKa
u MeTtaHona. CpaBHEHUE 3TUX
IIPOU3BOJICTB.

INEPEYEHDb YYEBHO-METOJUYECKOI'O U
MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA

Haumenoeanue 00vekmoe u cpedcme mamepuaivbHo-

Ilpumeuanusn
mexXHUuuecKo2o obecneuenus

Cepus cipaBouHbIX Tabuui no xumuu («Ilepuonnyeckas
cucrtemMa Xxumuueckux anemeHToB [[.1. MenneneeBay,
«PacTBOpUMOCTB COJIEH, KUCIIOT U OCHOBAHUI B BOJIEY,
«QIJIEKTPOXUMUYECKUH psAJ HAIPSKEHUM METAIIIOBY,
«OKpacka UHMKAaTOPOB B Pa3IMYHBIX CpeIax»).

Cepust T0JKHA COACPIKATH TAOIHIIBI TTO
MPOU3BOJICTBY OCHOBHBIX MTPOJYKTOB
XI/IMI/I‘ICCKOI\/JI HpOMBIHIJ'IeHHOCTI/I:
CEpHOI KUCIIOTHI, aMMHaKa, a TakXKe 10
[TPOU3BOJICTBY YyT'yHA, CTAJIH,
ATTFOMHUHUS.

Cepust HHCTPYKTHBHBIX TaOJINIL IO XUMUHU

Cepust TaOIMI] 10 HEOPTaHUYECKOW XUMHH

Cepust TaOIMI 10 OPraHUYECKON XUMUH

Cepus TabaMIl 1O XMMUYECKUM IPOU3BOJICTBAM
TexHnnueckue cpeacra ooyuenus (cpeactsa MKT)
Komnerorep

KomnbroTepHbie 1 HHPOPMALMOHHO — KOMMYHHUKATHBHBIE
cpencTna (MylnbTUMEIUITHBIE 00yUarolue NPorpaMmbl)
Cnaem EI'D 2010 + Penetutop «Xumus». @upma «1C».
157937869.

OUITI THA 2013r. Xumus.

OUIIN ET'D 2013r. Xumusi.

Ypoxu xumuu Kupumia u Medoaus. 8-9 kmacchl.
Ypoku xumun Kupumna u Megonus. 10-11 knaccsl.
Heopranuueckas xumus usa. «Yuutensy, 2009
Opranuyeckas XUMHs U3, «Y4utenaby, 2009

XUMUS 3JIEMEHTOB U3, «YuuTenby», 2010

OOmas xumus usg. «Yuurenaby, 2010

PaboTa c omapeHHBIMH IETbMH U3, «Y4uTenby, 2009
Temarnyeckoe mIaHupoBaHue U3z, «Yuurenby, 2008
KitaccHBIN PYKOBOAMUTEND U3M. «YuuTenb», 2012




Xumust (8 — 11 kiacc). Bupryansnas mabopatopusi.

Xumusa. MynbTumenuiiHoe yueOHO€e T0cOOMe HOBOTO
oOpasma. uza. «IIpocBemenne» (dactp 1,2)

VaeOHO-pakTHUECKoe U yueOHO-1a0opaTopHoe
00OpyIOBaHNE

IIpudopsbl, HAOOPBI MOCYAbI U JTA00PATOPHBIX NPUHANJIEKHOCTEN JJI XUMHYECKOT0
IKCIIEPUMEHTA

OO0111ero Ha3HAYEHUS

HarpesarenbHble mprOOpHI (CIUPTOBKA)

MecTo I CYIIKU ITOCY b

I[eMOHCTpaHI/IOHHBIC

HabGop nocy1sl U MpUHAUIEKHOCTEH 115
IEMOHCTPALIMOHHBIX OIBITOB 10 XUMUU

HaGop neraneii 111 MOHTa)ka yCTaHOBOK,
MJUTFOCTPUPYIONIUX XUMHUECKHE IPOU3BOJICTBA

[HITaTuB MeTaUTNYECKUI

Habop ¢drakonos (250 — 300 M1 [yt XpaHEHHUS PacTBOPOB
[PEAaKTHBOB)

Crienrani3upoBaHHbIe IPUOOPHI U anmapaTsl

Annapat (mpubop) 1S NOTyUYEeHMs ra30B

KomimiekTrl JJIA Ha60paT0pHBIX OIIBITOB U IIPAKTHYCCKHUX 3aHATUM 10 XUMHU

Habop nocy/iel U NpUHAIEKHOCTEH U1 yYEHUYECKOTO
DKCIIEPUMEHTA

Habop 6aHoK 17151 XpaHeHus TBepAbIxX peakThBos (30 — 50
MIT)

Habop ckistHOK ((p1akoHOB) U1 XpaHEHUs PaCTBOPOB
[PEaKTHBOB

HaGop mpobupox (ITX-14, [1X-16)

Harpesarenu npu6ops! (ciuptoBkH (50 mi))

[Iprbop 1u1st monydeHus razoB

[ITaTuB abopaTopHblii xumuueckuid [JIX

MOI[GJ'II/I, KOJUJICKIINH

Habop 1151 MoaenupoBaHus CTPOEHUST OPTraHUYECKUX
BEIICCTB

CrpaBouno-uHpopmanronHsii cteHa «llepuonnueckas
crcTeMa XMMHYeCKHX 31eMeHToB J[.J1. MeHaeneeBay.

HaTypaJ'ILHBIC 00BEKTHI KOJIJICKIIMH

AJTFOMUHAN

BosiokHa

O6opynoBaHue Kiiacca

[TapTeI

Crynbs

[xad

CTOJ KOMIIBIOTEPHBII

Jlocku

CTeHIbI




Jluteparypa .peKOMeHI0BAHHAS JLJIsl VUUTEJIsA

Atopckas  mporpamma O.C.I'aGpuenstH Ilporpamma kypca xumuu st 8-11 kimaccoB
obmreoOpazoBarenbHbIX yupexaenuii / O.C.I'abpuensH.

Xumus. Oprannyeckas xumus. 10 kinacc: yue0. s o0meo0pa3oBar. yapexaeHu: 6a30BbIi
ypoBenb/ O.C. I'abpuensHa «Xumus. 10 xinacc. ba3oBeril ypoBeHbY. «Jpoday.

babkop A.b., IlonkoB B.A.- OOmas wu Heopranudeckas xumus: [locobme s
CTapIIeKIaCCHUKOB U abutypueHtoB. M.IIpocsemenue, 2004 — 384 c.

Kyspmenko H.E., Epemun B.B Hawama xumuun. Yue6. mocoOue i CTapIIEKIACCHUKOB W
MOCTYMAaONMX B By3bl.. — M.: [Ipoda, 2001. — 324 c.

EI'3-2008: Xumus: peanbHble 3amgaHus: / aBT.-cocT. Kopomenko A.C., Cractura M.I'.- M.:
ACT:Actpens, 2008.-94c. — (denepanpHbIii UHCTUTYT MeJarornyeckux
u3mepenuil).Bupryanpnas mkona Kupuina u Medoaus. Ypoku xumuu. 10-11 kmacesl. — M.:
000 «Kupumt u Medoauii», 2004

Xumusa. MyneTumennitnoe ydeOHoe mocobue HoBoro obOpasma. — M.: 3AO0 IlpocseuieHue-
MEJIUA, 2005.

[Tporpammel 0611e00pa3oBaTenbHbIX yupexaeHuil. Xumus. 'apa H.H.— M.IIpocsemnienne,2008.
-56¢.

Paneuxuit A.M. Kontponsubie padotsl o xumuu B 10-11 kmaccax: mocodue aist yuurens. — M.:
[Ipocsemenue, 2006. — 96 c.

I'apa H.H. Xumus: ypoku B 10 xi1.: mocodue mis yuurens. — M.: Ilpocsemenune, 2008. — 11 c.
INa6puensn O.C., Octpoymo M.I'. OOmias xuMus B TecTax, 3agadax, ynpaxHeHusx. 10 kmacc:
VYueb. mocobue nist obmeodpaszopar. yupexaeHui. - M.: [Ipoda, 2003.- 304c¢.

Paneukuit A.M., T'opikosa B.I1., Kpyrnukosa JI.H. Jlugaktuueckuii Marepuan no XUMHH s
10-11 kaccoB: mocobue s yuutens. — M.: [Ipocsemenne, 2004. — 79 c.

Z.HnTepaTvpa, PCEKOMECHAOBAHHAA J1JI VICHUKA]

Xumus. Oprannueckas xumust. 10 kinace: yue0. 1715 001eo0pa3zoBar. yupexaeHuil: 6a30BbIi
ypoBens/ O.C. INabpuensna «Xumus. 10 knacc. ba3oBsiit ypoBeHb». «Ipodar.
Kysemenko H.E., Epemun B.B Hauana xumun. Y4eG. mocoOue sl CTapIIEKIaCCHUKOB U
nocTynaromux B By3sl.. — M.: JIpoda, 2001. — 324 c.

Oobopynosanue:

® - KOMIIBIOTEPHI;
- MYJBTUMEIUNHBIN IPOEKTOP;
- MHTCpaKTUBHAsA 1OCKaA.
* Hcnoab3yemoe NporpaMMHoe o0ecreyeHue:
- Cyberlink Power DVD
- Word
- PowerPoint
SMARTNotebook



