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IMosicHuTeAbLHAA 3aIIHCKA

Pabouast nporpamma o xumuu a1 10-11 kgaccoB cocTaBiieHa Ha OCHOBE (peaepaabHOro
TOCYIJapCTBEHHOTO 00pa30oBaTeNbHOrO CTaHAapTa CpenHero oodmero obOpa3zoBaHus (IpUKa3s
MunooOpuaykun Poccun ot 17.05.2012 Ne 413 ¢ mnocienyrOmuMH H3MEHCHUSIMH H
JOTIOJIHCHHUSAMU),  TMIPUMEPHOH OCHOBHOW 0Opa30BaTEbHOW NPOrpaMMbl CPEIHEro OOIIEro
o0pa3oBaHMsI, OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI cpefHero oomero odpaszoBanus MKOY
«Koposunckass COIlLl», ¢ yuerom mpuMepHON MporpaMMbl Jisi 0011eo0pa3oBaTeIbHBIX KO K
yuebHomy komruiekTy Juist 10-11 kmacco ['abpuemnsa O.C.

denepalbHBI TOCYIAPCTBEHHBI 00pa30BaTEeNbHBIA CTaHAAPT OO0IIEro oOpa3oBaHUS, a TAKXKe
OCHOBHBIE HuAen M noJokeHUs IIporpammel pa3BuTHs ¥ (GOPMUPOBAHUS YHHUBEPCAIBHBIX
y4eOHBIX JEUCTBUH 1151 cpenHero (MoJIHOTO) oO0Imero oOpa3oBaHUs COCTABISIIOT OCHOBY
npeziaraeMon padoueil mporpamMmmel.

Ota mporpamMma JIOTHYECKH NPOJODKAET MPOrpaMMbl Ui HAYaJbHOTO OOLIEro M
OCHOBHOTO 00111ero 00pa3oBaHUs B OOJACTH pPa3BUTHS BCEX OCHOBHBIX BHJOB JIESTEIBHOCTH
o0y4aeMbIX, TpefcTaBiIeHHbIX B HuUX. OHa cocraBieHa ¢ y4&€ToM OCOOEHHOCTEH, KOTOpbIe
OOyCIIOBIICHBI, B TEPBYIO OdYepelb, IPEIMETHBIM COACPKAHHEM W IICHXOJIOTHYECKUMHU
BO3PACTHBIMU O0COOEHHOCTSIMU 00y4aeMbIX.

[To3HaBaTenbHas NEATEIBHOCTh MPU U3YYEHUHU Kypca XUMHH Ha 0a30BOM ypOBHE UIPAET
BEIYIIYI0O POJb B PAa3BUTHM OCHOBHBIX BHUJOB Yy4eOHOH [EATEIHHOCTH CTapIIEKIACCHUKOB:
BIAJNETh METOJAaMH HAyYHOTO ITO3HAHHs, TIOJHO ¥ TOYHO BBIPaKaTh CBOH MBICIH,
XapaKTepu30BaTh, OOBACHATH, KJIACCH(UIMPOBATh XUMUYECKHE OOBEKTHI, paboTaTh B TPYIIIIE,
apryMEHTUPOBaTh CBOIO TOYKY 3pEHHUS, HAXOOUTh, MHCIIOJIb30BAaTh pPa3IMYHBIC HCTOUYHUKU
MHGOPMAIMH U TIPEACTaBIATh B YCTHOM M MMCHbMEHHOW PEYH pe3yNbTaThl €€ aHaIH3a.

Onmna w3 3agad  oOydeHHs] B CpelHEH IIKoJie — ONpeieieHue JalbHeHIneit
00pa3oBareIbHOM TPASCKTOPHH M OTBETCTBEHHOTO BHIOOpA YKM3HEHHOT'O M MPO(EeCCHOHAIBLHOTO
nytd. Jlns pemeHuss STOM 3aJauM  CTApIIEKIACCHUKH TPH HM3YYEHUHW XHMHU JIOJDKHBI
UCIIONIb30BaTh MPUOOPETEHHBI HAa YpPOKaX XMMHHU OIBIT JEATEIHHOCTH B IPOQeccrHOHATBHON
chepe u moOOH KM3HCHHON CUTYaIlUH.

CormacHo 00pa3oBaTeNbHOMY CTAaHIAPTy, IJIABHBIC UeAU CPEOHe20 00uie2o 00pa3zosanus
COCTOSIT:
1) B mnpuoOpereHMH 3HAHUIM, YMEHUH U CIOCOOOB JIEATENBHOCTH, CIIOCOOCTBYIOIIMX

(hOopMUPOBAHUIO LIETOCTHOT'O IPECTABICHUS O MUPE,
2) B Pa3BUTHUU ONBITA Pa3HOOOPA3HOM AEITEIBHOCTH, CAMOIIO3HAHMS U CAMOOIIPEIICIICHHS

3) B OCO3HAaHHOM  BBIOOpPE  HMHIMBHIyaJIbHOH  OOpa30BaTeNibHONH  TPAGKTOPUH  H

podeCCHOHATBHON JIeITSIILHOCTH.



bonpniol BkJIag B JOCTHIKEHHE DTHX IeieH CpEeaAHCTO O6H.[€FO O6pa3OBaHI/I${ BHOCHT

uzyuenue xumuu, KOTopoc 1pru3BaHo obecneuums:

1)

2)

3)

4)

(opMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B KOTOPOH cHUCTeMa XMMHYECKHX

3HAHUH ABJIIETCA €€ BaXKHESHIITNM KOMITOHEHTOM,

pa3BUTHE HHTEIUIEKTYaJIbHOTO W  HPABCTBEHHOIO INOTEHUMANA  CTAPLIEKJIACCHUKOB,
dbopmMupoBaHHE y HHUX ODKOJOTHYECKH TpaMOTHOTO B Y4eOHOW u mnpodeccroHaIbHON

NESITEIBHOCTH, a TaK)Xe B OBITY;

OCO3HAHHEC Yy CTaplICKIIACCHUKOB HCO6X0)II/IMOCTI/I B pPA3BUTHU XUMHU U XUMUYECKOM

IMPOMBINUICHHOCTH, KaK HpOI/I3BOI[I/IT€J'IbHOI71 CHJIBI 06IL[€CTBa;

ITIOHNUMAaHHUC HCO6XOI[I/IMOCTI/I 0e3omacHOro O6paH_[eHI/ISI C BCIICCTBAMU H MaATCpUalaMu,

HCII0JIb3yEMbIMH B HpO(beCCHOHaHbHOﬁ U TIOBCEJHEBHOM KU3HH.

llemmu U3YHUEHUA Xumuu 6 cpe()Het? WKONE ABTIAIOMCA.

1)

2)

3)

BUJCHUE M TOHUMAHHE 3HAYMMOCTH XMMHYECKUX 3HAHUU IS KaXJOro 4jeHa COLUyMa;
yYMEHUE OI[EHUBATh Pa3ndyHble (PaKThl U SBJICHUS, CBA3AHHBIE C XUMHUYECKUMU 00BEKTaMU U
MpolleCCaMi Ha OCHOBE OOBEKTHBHBIX KPUTEPHEB W OINPEACIEHHONW CHUCTEMBI IIEHHOCTEH,

(dopmynupoBaTh 1 000CHOBBIBATh COOCTBEHHO€ MHEHHE U YOSKIEHUE,

IIOHMMAaHUE  POJIM XUMHM B COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpPA U
WCIOTh30BaHNE XUMUYECKUX 3HAHUN TSI OOBSICHEHHSI OOBEKTOB U MPOI[ECCOB OKPYKAIOIICH

JIEUCTBUTEILHOCTH — MPUPOAHOM, COLIMAIBHON, KYIIBTYPHOU, TEXHUUECKON CPEJIbI;

(dbopMHUpOBaHHE Yy CTapIICKIACCHUKOB TMPH MW3YYCHHH XHMHH OIBITa TIO3HAHUSA U
CaMOIO3HAHUS C MOMOIIBIO KITFOYEBBIX KOMIETEHTHOCTEH (KJIFOYEBBIX HABBIKOB), KOTOPHIE
HMMEIOT YHUBEPCAJIbHOE 3HAUCHUE JIJIsl PA3JIMYHBIX BUIOB JIESITEIIbHOCTH, — TOUCKA, aHAIHN3a
¥ 00paboTku MHQOpPMAIINHU, U3TOTOBJIECHHE HH(POPMALIMOHHOTO MTPOAYKTA U €ro Mpe3eHTal i,
NPUHATHUS PELICHU, KOMMYHHKATUBHBIX HaBBIKOB, 0€30MacHOro 0OpalieHus ¢ BEIIeCTBAMU,

MaTepraJlaMy ¥ IPOLECCaMU B IIOBCEHEBHOM KHU3HU U MPOPECCUOHATBHON 1€ TEIbHOCTH.

MeToanueckune 0COOEHHOCTH Kypca

CopepxaHue Kypca peanusyercs U3 pacuéra 1 u B Hemenmo. DTOT JIMMUT BPEMEHHU U

00ycnaBiaMBaeT psiji METOIMYECKUX 0COOEHHOCTEN Kypca.

W3ydenne xumuu Ha 6a30BOM ypOBHE almpuOpy HE FOTOBUT CTAPIIEKJIACCHUKOB K claye

EI'D no xumuu. [loaToMy B MOCTPOEHUH Kypca UCIIOIb30BAH AHMPONOUEHMPUUECKUI NO0X00,

IIpU KOTOPOM 00yd€HHE MPEIMETY IIPOU CXOJUT HA OCHOBE YUETa MX UHTEPECOB, CKJIIOHHOCTEN U



0COOEHHOCTEH, BMECTO XEeMUOUEHMPUUECKO20 N00X00d, TIPU KOTOPOM OOYYEHHE XHUMHH
CTPOUTCS HA OCHOBE IPUHIIUIIOB U METO/0B IMIO3HAHUS CAaMOM XUMUU.

Huskas motuBauusg wW3y4eHHsT XMMHMM OOJIBIIMHCTBOM Y4YAIIMXCSl T'yMaHUTApHBIX,
(GU3MKO-MaTEeMAaTUYECKUX KJIACCOB M IIKOJI OOYyCJIOBI€Ha €€ CTaTycoM Kak Henpo(uibHON
JUCUMIIIMHBL. [10o3TOMy C 11€1bI0 MOBBIIIEHN MHTEpEca K XMMHM y TaKMX CTaplIEKJIACCHUKOB
IPEAYCMOTPEHO YCHUJIEHHE NPUKIAJHOIO Xapakmepa CONEPXKaHUS U  T03HABATENbHON
NeSITeIbHOCTH NMPU OOYYEHHH JaHHOTO Kypca, T. €. CBSA3M XUMHU C TOBCEIHEBHOM HU3HBIO
yenoBeka. Tak, B Kypce OpraHMYecKOil XMMHUU Ha ©0a30BOM ypOBHE INpeiJiaraercs M3ydyeHue
pasnena «OpraHuueckass XUMHUsS W OOILIECTBO», KOTOPHIH 3HAKOMHUT CTApLICKIACCHUKOB C
OCHOBaMH OMOTEXHOJIOTMH U XUMUU NOJUMEPOB. A B Kypce 001Iell XMMHUU B pas3zene «XUuMus u
COBpEMEHHOE O0IIEeCTBO» paccMaTpUBAETCs TeMa «XHMHUYecKas IPaMOTHOCTh, KaK KOMIIOHEHT
o0miel KyJabTyphl dYelloBeKa», (OpPMHpPYETCS YBaXXKEHHE K HHCTPYKUHUSAM IO OSKCIUTyaTalluu
ObITOBBIX HpPUOOPOB M IpemapaToB, a C LEJIbI0 IMPAaBWIBHOIO YXOJa 3a TPUKOTaKHBIMU
U3JIeNUsSIMU (UUCTKOM, CTUPKOM, CYIIKOM, YTIOXKKOI), — YMEHHE YUTATh UX 3TUKETKH.

YueOHBIE MaTepuan Kypca XUMHM Ha 0a30BOM YpOBHE U3JIOKEH HE B CyXOM
TUIaKTHYECKOM (hopmate, a hopmame codecedosarnus ¢ 0OOyJarOIMIMMCI Ha OCHOBE pean3alluu
MEXIPEIMETHBIX CBS3€M ¢ MUPOBOW XYyJI0KECTBEHHOHN KYJIBTYPOH, JIUTEPATypPO, IUTEPATYPOH,
HCTOpHUEN.

Ycunenne ryMaHuUTapu3aly B OOy4YEHHMHM XMMHUHU B KJaccaX M IIKOJAX T'yMaHHTapHOTO
poGuIIs MIPOBOTUTCS C IIOMOIIBIO METOAOB, MPUEMOB U CPE/ICTB, IPUMEHIEMBIX MTPU U3yYEHUU
TYMaHUTApHBIX TUCHUIUIMH. Hampumep, Xxopomuii pe3yabTaT Kak Al HHOCTPAHHOT'O SI3bIKa, TaK
U U1 XUMHH, JTaéT HUCIOIb30BaHME XMMHUYECKOr0 MaTepHaja Ha COOTBETCTBYIOIIEM S3bIKE
YYalMMHKCS MIKOJ U KJIACCOB C YIIyOIEHHBIM U3y4YE€HUEM MHOCTPAHHOIO si3bika. Emé Oonpmmii
3 deKT 1 000UX NPeAMETOB OyIeT TOCTUTHYT, €ClIM K MOoA00PpY XMMUYECKOro MaTepuasa Ha
MHOCTPAHHOM $3bIKE€ IIPUBJIEKAIOTCS U CaMU Yy4Yallluecsl, KOTOpbl€ HAXOIST U IPENCTaBIISIIOT
nH(OPMAIIUIO O Pa3BUTUU XUMHUYECKOW HAyKH M TMPOMBIILIEHHOCTH B CTpaHaX H3y4aeMoro
S3bIKa U O POJM Y4EHBIX-XMMUKOB 3TUX CTPaH IpPH MOATOTOBKE COOOIIEHUH U Mpe3eHTaluu 10
3ajaHusaM pyOpuku «Mcnonp3yiTe ONOJHUTENBbHYIO MH(OPMALUIO U BBIpa3suTe MHEHHE». B
CBOIO Ouepenb, OTO TMO3BOJSET pPa3BUBAaTh WX HH(OPMALMOHHO-KOMMYHUKATUBHYIO
KOMITIETEHTHOCTb.

B knaccax ¢pu3nKo-MaTeMaTHIeCKOro MPoQuIsl TEMBI, CBSI3aHHBIC C (PM3UKOW M3ydaroTCs Ha
OCHOBE aKTHUBHBIX popM (Oecen, TUCIyTOB, YPOKOB-KOH(PEPEHIINIA), YTO MO3BOJISIET 3HAYUTEILHO
YBEIMUYUTh JOJI0 CaMOCTOSTENbHON paboThl ydammxcs. Tak, Hampumep, paccMaTpUBaeTCS

y4eOHBII MaTepuall 1Mo CTPOSHUIO aTOMa M BEIIeCTBAa, HEKOTOPHIM acleKkTaM (U3WYecKOl u



KOJUIOUTHOM XMMUH, Fa30BBIM 3aKOHAM. Takoll MHTErpaTUBHBIA MOIXO0] K OOYYEHHIO XUMHUH Ha
0a30BOM YPOBHE M IMO3BOJIIET ((OPMHUPOBATH LIETOCTHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA.

Xumuueckuii IKcnepumenm u pacuémmple 3a0a4u no Gopmynam u ypasHeHusam B Kypce
0a30BOr0 YpOBHS M3-3a HEOOJBIIOrO JUMUTA BPEMEHU MCIOJIB3YIOTCS HECKOJIBKO WHAYe, YeM B
OCHOBHOH MIKOJIE ¥ IPH U3yYEHUU XUMUU HA YTIyOIEHHOM ypOBHE.

VBenuueH yAeNbHBIH BEC JEMOHCTPALIMOHHOTO OKCIEPUMEHTAa W  YMEHbIIEH —
nabopaTopHOTO yueHn4deckoro. [IoaToMy pekoMeHyeM Mpu BBITIOJHEHUU JIEMOHCTPAIIMOHHOTO
AKCIIEPUMEHTA IIMPOKO MPUBJIEKATh YYAIIMXCSl B KAYECTBE aCCUCTEHTOB yuuTend. Kpome storo,
C ILIENbI0 DKOHOMHHM BPEMEHU M YCHIIEHHUS HArjsiJHOCTH HAa ypoKaxX XHWMHUH IMpeaJsiaraercs
HCIOJIb30BaHUE BUACOPPArMEHTOB U BUICOMATEPUAIIOB, a TAKKE KOJUIEKIIUH, MOATOTOBICHHBIX
K KQXJIOMY YPOKY XUMHUH Ha OCHOBE PUCYHKOB-KOJUIAXEH U3 YU4EOHHKOB.

YroObl peann3oBaTh B3aUMOCBSI3b KAYECTBEHHOH M KOJIMYECTBEHHOW CTOPOH H3y4YaeMbIX
XUMHUYECKUX OOBEKTOB, — BEIIECTB W pEaKIuid, — pacy€THble 3adaud 1Mo QopMyiaMm u
YpaBHEHHUSIM, HEOOXOAMMO TaKX€ VYBEJIHYHUTH YJEIbHBI BEC CaMOCTOSTEIIbHON paboTh
yuamuxcsi. C 9TOW 1enb0 pacu€THBIC 3a/aud, NMPHUBEAEHHBIC B KOHIIE KaKIoro mnaparpada
y4eOHUKOB, OLICHUBAIOTCSA U KOMMEHTHPYIOTCS YUUTEIEM Ha MPOTDKECHUU 3—5 MHHYT B Hadase
KaXXJ0ro ypoka.

Packpvimue ceazu u3zyuaemozo mamepuana ¢ Oyoyweii npogheccuonanvHoil
0esAmeIbHOCMbI0  8bINYCKHUKA CPEeOHell WIKOJIbl CROCOOCmEyem YCUNeHUI) MOMUeayuu
yuawuxca K uzyueHuro Henpo@uibHoil OuCYUnIUHBL. DTO MOXET OBITh JOCTUTHYTO uepe3
BBITIOJIHCHUE CTapIICKIACCHUKAMU 3aJaHuid ¢ obmiel TemaTukoi «lloaroroBpTe coolmieHue o
TOM, KaK CBSI3aHBI CBEJICHUS KOHKPETHOW TeMbI ¢ BhIOpaHHOM BamMu BY3om mimm ¢ Oymymieit
po(hecCHOHATBbHON ASSITEILHOCTHIO .

Bonpmryto ponb B WHTErpanuu 3HAHUNM CTapIICKIACCHUKOB MO XUMHU U APYTHM
npeaAMeTaM WUIpaloT  uaocodpckue kamezopuu u 3aKOHbl, HATIPUMEP, 3aKOHBI IEpexoaa
KOJIMYECTBEHHBIX OTHONICHUH B Ka4eCTBEHHBIC, SAMHCTBA U OOPHOBI TPOTHUBOIOJIOXKHOCTEH HIIH
KaTeropusi «OTHOCHUTEIBHOCTH HCTUHBI». Tak, B XOJ€ MHUCKYCCHH O CYTH NEPHOAUYECKOTO
3aKOHA ydalluecs MPUXOAST K BBIBOAY O MPUYMHHO-CICICTBEHHON CBS3M M3MEHEHHI CBOICTB
AJIEMEHTOB M 00pa3yeMbIX MMHU BEILECTB OT 3apsJIOB U3 aTOMHBIX SJIEP WM O JIBOWCTBCHHOM
MOJIOKEHUW BOJOpPOJa B IEpPHOAUYECKON cucteme. [Ipu paccMoTpeHHHM KiaccupuKanuu
XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX BEIIECTB (METaUlbl M HEMETAJUIbI) U
CoeMHEHMH (OKCHIBI M THIPOKCH/IBI) HA OCHOBE OTHOCHTEILHOCTH MCTHHHOCTH O0YYaroIInecst
OCO3HAaHHO paccMaTPHUBAIOT 0A30BbIE MOHSTHSA Kypca: CTPOSHHE aTOMa M BHJIbI XUMHUYECKUX

CBSI3€H, THITBI KPUCTAJUIMYECKUX PEIIETOK M (PH3UIECKHE CBOWCTBA BEIIECTB, aM(OTEPHOCTb.



OmguH yac B HeJemo, OTBEACHHBIM Ha U3Yy4YeHHE Kypca, MpeAnoiaraer MIIHPOKoe
WCTIOJIb30BAHUE JIEKUUOHHO-CEMUHAPCKOU (OpMbl NPOBEOCHUA YUEOHBIX 3aHAmMUI. ITO
MO3BOJISIET CTApIIEKIACCHUKAM HE TOJbKO 3¢ ()EeKTHBHO yCBaWBaTh COJACpP)KaHHE Kypca, HO H

TOTOBUT UX K MPOAOKEHUIO0 00pa30BaHUs B BICIIEH IIKOJIE, Ie Takas Gopma rnpeodiagaet.

OO0umas xapakTepucTHKa Kypca

OcobeHHOCTH cofep/KaHusl U METOAMYECKOro MOCTPOEHMsI Kypca c(OpPMHUpPOBAaHBI Ha
ocHoBe OI'OC COO.

1. ComepkaHue Kypca BBICTPOEHO JIOTMUHO U JOCTYIIHO B COOTBETCTBUU C CHCTEMHO-
NesITeIbHOCTHBIM TOIX0I0M Ha OCHOBE HepapXuH Y4eOHbIX TpobiieM

2. B 10-om kiacce CTapIIEKIaCCHUKU 3HAKOMSTCS C OOraTbiM MHPOM OpPraHWYECKHX
BEIIECTB HAa OCHOBE PEAIM3ALMU WU B3aUMOCBS3H XMMHUUECKOTO CTPOSHHS 3TUX BEIIECTB C UX
CBOWCTBAMU U MPHUMEHEHHEM

3. Conepxanue Kypca odOmeil xumuu B 11-om kiacce crmocoOcTByeT (hOpMUPOBAHUIO
€IMHOW XMMUYECKOH KapTHHBI MHpPA y BBITYCKHUKOB CPEIHEH WIKOJbl MyTEM PacCMOTPEHUS
O0IIMX [T HEOPraHWYEeCKON M OPraHNYeCKON XUMUU MOHATUMN, 3AKOHOB U TEOPHIA.

4. Vzydenue Kypca NpOBOAUTCS HA OCHOBE COUYETAHMS TEOPUU M MPAKTUKUA TPOOIEMHOIO
OOy4eHHsI ¥ TOJJauy MaTepHalia B JIOTHKE HAyYHOTO TTO3HAHMSL.

5. TeopeTnueckue MOJIOKEHUS Kypca IIMPOKO TMOAKPEIJICHBl J1eMOHCTPAllMOHHBIMU
XUMHUYECKUMH dKCTIEPUMEHTAMH, JJAOOpAaTOPHBIMH OIBITAMHU U TPAKTUYECKUMU pabOTaMHU.

6. PeanmsyeTcst mHTErpanus CoAep)aHUs Kypca C MpeAMETaMu He TOJLKO €CTeCTBEHHO-
Hay4YHOTO, HO ¥ TYMaHUTaPHOT'O IIUKJIOB.

7. JIOCTM)KEHMIO TpPEAMETHBIX, METANpeIMETHbBIX U JIMYHOCTHBIE PE3yJIbTaTOB
CIOcoOCTBYeT cucTeMa 3aJaHuil B ¢opmare pediaexcuu: mMpoBepbTe CBOW 3HAHUS, MPUMEHHUTE
CBOU 3HAHUS, UCTOJb3YHTE TOMOJHUTEIbHYIO HH(POPMAIUIO U BBIPa3UTE MHEHHUE.

8. PackpeiBaeTcsi pojib POCCUMCKHMX YYEHBIX B CTAHOBJICHHMM MHUPOBOM XUMHUYECKOMN
HAayKH, 4TO CIIOCOOCTBYET BOCIIUTAHUIO NMaTPUOTH3MA M HALMOHAIILHOW caMOHIeH TU(UKALINH.

9. Kypc peanu3syer cBsi3b y4eOHOMN AMCIUIUIMHBI C )KU3HBIO, YTO CIOCOOCTBYET YCHIICHHUIO
MOTHUBALIUU YYaIlUXCs K U3YYEHUIO HENPO(QUIbHOW XUMHUH Yepe3 pacKpbITUE CBS3H U3y4aeMOro
Matepuaia ¢ Oyaymiel o0pa3oBaTelbHON TpaeKToprel 1 TPodeCcCHOHATBHON eI TETHhHOCTH.

10. B xypce npencTaBieHbl COBPEMEHHBIE HAMIPABIICHHUS Pa3BUTUS XHMHUYECKOH HAyKHU U
TEXHOJIOTHH.

11. B KypCC HAalllJZIM OTPAKCHUEC OCHOBHBIC COACPKATCIIbHbIC JIMHUN



L4 «Bemecmeo» — 3HaHUA O COCTaBC, CTPOCHHUHU, CBOMCTBax ((bl/ISI/I‘leCKI/IX, XHUMHYCCKHNX H

OMOJIOrMYECKUX ), HAXOXKACHUU B IPUPOJIC U MOTYYECHUU BAKHEUIITNX XUMUYECKUX BEIICCTB;

o «Xumuueckasn peakyusn) — 3HAHUA O IPOHECCaX, B KOTOPLIX MPOABIANOTCA XHUMHYCCKHC

CBOICTBA BCHICCTB, YCIIOBUAX UX MMIPOTCKAHUA U crrocobax YHOPaBJIICHUS UMU,

o «Ilpumenenue e6euwjecme» — 3HAHUS B3aUMOCBS3M CBOMCTB XUMHUYECKHX BEIIECTB,
HauOoliee  WCMOJB3YeMBIX B  OBITY, TPOMBIIIJIEHHOCTH, CEIBCKOM  XO3SHCTBE,

37]paBOOXPaHEHUHU U HAa TPAHCIIOPTE;

o «A3blIk xXumuwy — cUCTeMa 3HAHHM O BaXXHEHIIMX IOHATHUSIX XUMHHU M XHUMHYECKOU
HOMEGHKJIaType HeopraHuueckux u opranmdeckux BemectB (MIOITAK u TpuBHAIBHOI);
BJIaJICHUE XUMUYECKON CHUMBOJMKON U €€ OTPAXKEHUEM Ha MHUChbME, —XUMHUYECKAUMU 3HAKAMU
(cuMBoOnaMu), (GopMynbl U YpaBHEHHUs, a TaK)Ke IpaBuIIa MepeBoja HHPOPMALMU C POJHOIO

sA3bIKa Ha A3bIK XMMHWH U 06paTHO.

MecTto npeamera B yueOHOM IJIaHe

Kypc xumuu B cpenHeil mikoiie npeaycmarpuBaercsi DenepalibHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHJAPTOM KaK COCTaBHas 4acTb MNpeaAMeTHOH obsact «EcTtecTBeHHO-
Hay4YHbIC TPEAMETHI».

XuMus BKIFOUEHA B pasfen 0a3ucHOro yuyeOHOro ruiaHa cpemHei mkoibl «ComepikaHue,
dbopmMupyemMoe ydacTHHUKaAMHU O0pa30BaTEIbHOTO TPOIECCay, MOITOMY OOydarommecs MOTYT
BBIOpaTh XUMHIO Kak Ha 0a30BOM, TaKk W Ha YIIyOJIEHHOM YpPOBHE WJIM K€, B KadyeCTBE
aJbTepHATUBBI BBIOPATh MHTETPUPOBAHHBIN Kypc «EcTecTBO3HAaHHEY.

B 6asucHoMm y4yeOHOM TTaHe 00IIE00pa30BATENbHBIX OPraHU3aANHUi H3YYCHHE XUMHH
poBoAUTCS U3 pacuéra | yac B Hexemo (68 yacoB 3a JBa roxa oOydeHHUs), B COOTBETCTBUM C
KOTOpBIM M pa3paboTaHa aaHHas paboyas MporpaMMa MO XUMHUU [JIs CPEJHEro oOIIero
o0Opa3oBaHus Ha 0a30BOM YpOBHE.

JINYHOCTHBIE, MeTaNpeAMeTHBIE H NPeIMEeTHBIE Pe3yJbTaTbl 0CBOCHHUSI Kypca
OOyueHue XMMUU B CpefHE IIKojie Ha 0a30BOM YpPOBHE IO JAHHOMY KypCy CIOCOOCTBYET
JOCTUKEHUIO O0YYAIOIIUMUCS CIACTYIOMINX JIUYHOCHHBIX PE3YIbHANOE.
1) yyBCTBa TOpPAOCTH 3@ POCCHHCKYI0O XHMHYECKYIO HAyKy H OCO3HAHHE pPOCCHHCKOMN

rpamz[chxoﬁ NACHTUYHOCTH — 6 L;eHHOCl’I’lHO-OpueHmaI/;MOHHOZI cqbepe;

2) oco3HaBaTh HEOOXOMMMOCTh CBOCH MO3HABATEIBHOMN JCATEILHOCTA U YMECHHUE YIIPABISITH €10,
TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHUIO Ha MPOTSDKEHUU BCEH JKM3HU; TTOHUMAaHUE

BAKHOCTH HEMPEPBHIBHOIO 00pa3oBaHUs Kak (AKTOpy ycCHemHoW mNpodeccuoHanbHOH U



3)

4)

OOIIIECTBEHHON IEeATeNbHOCTH; — 6 Nno3HasamenvHou (KOTHUTUBHOW, WHTEIIEKTYaJbHOMN)

chepe

TOTOBHOCTh K 0CO3HAaHHOMY BbIOOpY JaJibHENIIeH 00pa30BaTeIbHON TPAaeKTOPUHU U Cephl

pode CCHOHABHON IEATEILHOCTH — 8 mpPy006ol cghepe;

HEMpUSATHE BPEIHBIX MPHUBBIYCK (KypeHUs, YMOTPEOJICHHUS AaJKoroJii M HapKOTHKOB) Ha
OCHOBE 3HAHMA O TOKCHYECKOM W HApKOTHYECKOM JICHCTBHHM BEUIECTB — 8 cghepe

300posvechepedicerHus u 6e30nacH020 00Pa3a HCU3HU;

Memanpeomemnvimu pesynvmamamu OCBOCHHs BBITYCKHUKAMM CpPEOHEH IIKOJBI Kypca

XUMHH ABJISAKOTCA:

1)

2)

3)

4)

UCNONb306aHUe OCHOBHBIX METOIOB TIO3HAHMS (ONpeaeCeHHe MCTOYHUKOB Y4YeOHOH U
Hay4HOW MH(pOPMAIIMH, TTOIyYeHHE dTOW HHpOpMaIiK, € aHaJIN3, U YMO3aK/IIOUEHHUS Ha €ro
OCHOBE, W3TOTOBIICHHE W TMpPE3CHTAalus WH()OPMALIMOHHOTO TIPONYKTAa; ITPOBEICHUE
IKCIIEpUMEHTa, B TOM 4YHCIC H B TMPOILECCe HCCICNOBATELCKOH  JIEATEIBHOCTH,
MOJICTIMPOBAHKME M3y4aeMbIX OOBEKTOB, HAOJIIOAEHUE 3a HUMHU, UX H3MEpeHHE, (DUKcaius
pe3ynbTaTOB) M WX HNpuMeHenue JJjs TOHUMAHHS Pa3IUYHBIX CTOPOH OKpPYXKaroIlen

JIIEMCTBUTEIHHOCTH;

81adeHue OCHOBHBIMU HMHTCIUICKTYaJIbHBIMU OIEpalusIMu (aHalu3 U CHHTE3, CPAaBHCHUE U
cucremMaruzanys, 0000LIeHHe W KOHKpEeTH3alus, Kiaccu(UKalus M TOMCK AaHaJOroB,
BBISIBIICHHE MPUYMHHO-CIICICTBEHHBIX CBsI3€H, (OpPMyIMpOBKa THMOTE3, MX IIPOBEpKa H

(bopMyITHpOBKa BHIBOJIOB);

no3Hauue OOBEKTOB OKpYyKaromero Mupa B IJIAHEC BOCXOXKACHUA OT a6CTpaKTHOFO K

KOHKPETHOMY (OT 00IIero 4yepe3 4acTHOE K eIMHUIHOMY);

CnocoOHOCMb BBIIBUTATh UJIEH M HAXOIUTH CPENICTBA, HEOOXOMUMBIE JUISl KX JTIOCTHKCHUS,

5) ymenue hopMyIHpOBATH 1S U ONPEACIATH 3a/1a4U B CBOCH MO3HABATEIILHO JCSITEIbHOCTH,

6)

onpeaAcIAThL CpeACTBA AJId JOCTHIKCHUA Ieleit u peuicHud 3a1a4,

onpedensimy ~ Pa3HOOOpa3HbIE  WCTOYHHKU  IOJYYCHUS  HEOOXOAMMOW  XUMHUYECKOH
uH(pOpMaIK, YCTAHOBJICHHE COOTBETCTBHS cColepKaHus W (GOpPMBI  MPEIACTABICHUS

MH(OPMAIIMOHHOTO MPOAYKTA ayTUTOPHH;

7) ymeHnue TIPONYKTHBHO OOMIAThCSI ¥ B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOU

ACATCIIBHOCTHU, YUYUTBIBATH IMO3UMIHUU [JPYIrUX YUYACTHUKOB OCATCIbHOCTH, 3(1)(1)CKTI/IBHO

paspeniatb KOH (QIUKTHI;



8) eomoerHocmb K KOMMYHUKAIMH (MIPEACTABIATh PE3yJbTaThl COOCTBEHHOW MO3HABATEIBbHOU

JeSITEIbHOCTH, CIIBIIIATh U CIyLIaTh OMIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIMIO);

9) ymeHnue uCHONB30BATh CpPEACTBA HH()OPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX TEXHOJOTHMH
(nanee — MKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33714 C
cobmomeHneM  TpeOOBAaHWH  HDPrOHOMHMKH,  TEXHUKH  O€30MacHOCTH,  TUTHEHBI,

pecypcocOepexeHus, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POpMaIIMOHHON 0€3011aCHOCTH;

10) g1a0enue I3bIKOBLIMU cpeacTBaMu, B TOM HYHUCJIC U SI3BIKOM XUMUHU — YMCHHC SACHO, JIOTUYIHO
1 TOYHO HU3JIaraTb CBOIO TOYKY 3PCHH:, HCIIOJIb30BaTh aJICKBATHLIC AA3BIKOBBIC CPCICTBA, B TOM

YHCJI€ U CUMBOJIbHbIE (XMMHUYECKHE 3HAKU, (OPMYJIbI U ypaBHEHUS).

Ilpeomemnvimu pe3ynomamamu N3y4eHrs XUMUH Ha 6a30BOM ypOBHE Ha CTYNEHU CPEAHErO
o61ero o0pa3oBaHUs SBISIOTCS CIAEAYIOIINE PE3YIbTaThI.

. B mo3HaBare/ibHOIi chepe:

1. 3nanue (nowumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIMX TEOpHil Kypca

OpPraHUYCCKOM 1 00IIel XUMUH;

2. ymeHue HaONIONATh, OMHCHIBATh, (PUKCUPOBATH PE3YJbTATHl U JEJIaTh BBIBOABI HA OCHOBE
JIEMOHCTPALIMOHHBIX U CAMOCTOSITENIbHO MPOBEIEHHBIX AKCIIEPUMEHTOB, UCIIONb3YS JAJIS1 3TOr0

POAHOM (PYCCKUI MIIM MHOM) S3BIK U SI3bIK XUMUU;

3. YymeHue KJIaCCI/I(I)I/H_[I/IpOBaTL XUMHUYCCKUC BJICMCHTHI, MTPOCTHIC BCIICCTBA, HCOPraHUYCCKUC U

OpPraHn4eCKUe COCAMHECHUS, XUMHUYCCKUEC IPOLECCHI,

4.  ymeHnue XapaKTepHU30BaTh OOIIME CBOWCTBA, OJyUYEHUE U IPUMEHEHHUE H3YyYEHHBIX KJIACCHI

HCOPraHNYCCKUX U OPraHNYCCKUX BCHICCTB U UX BaKHEHIITNX HpGHCTaBHTGHGﬁ;

5. onuceleadmsb KOHKPCTHBIC XUMHUYCCKHC PCAKIUKU, YCIOBUA HUX IMPOBCACHUA U YIIPABJICHUA

XHUMHUYCCKUMHU IMPOHCCCaMU;

6. yMenue TIPOBONUTH CAMOCTOSITCIBHBIA XUMHYCCKUN OKCIIEPUMEHT H  HaOIIOIaTh
JNEMOHCTPAIIMOHHBIA  DKCIIEPUMEHT, (UKCHPOBaTh pE3yJabTaThl W JelaTh BBIBOABI U

3aKJIIOYEHUS 110 pe3ysbTaTam,

7. npocHo3upoeantb CBOIiCTBa HCU3YYCHHBIX BCUICCTB 110 aHAJIOTHUHU CO CBOMCTBaMH HU3Y4YCHHBIX

Ha OCHOBEC 3HaHUSA XUMHYCCKUX 33KOHOM€pHOCTCI71;

8. onpedensmv WCTOYHMKH XUMHUYECKOW HH(POpMALMHU, TOTy4YyaTh €€, NMPOBOAWUTH aHAIU3,

HU3roTaBJINBATh HH(i)OpMaHPIOHHBII}'I IIPOAYKT M NPEACTABIIATH €T0,



9. ymemwv norvzosamvca 0043aTETBPHBIMU CIPAaBOYHBIMU Marepuanamu: [lepuonnueckoit
cucteMoii  xumuueckux  smemeHTtoB  JI. 1. MeHneneeBa, TaOiuieid  pacTBOPUMOCTH,
AEKTPOXUMHUYECKUM PSAJIOM HANPSHKEHUH METAJJIOB, PAIOM 3JIEKTPOOTPHUUATEIBHOCTH — JJIA
XapaKTEPUCTUKH CTPOCHHMSI, COCTABa U CBOWMCTB aTOMOB XMMHUYECKHUX 1eMeHToB |—IV nepuogor

n O6p3.30BaHHBIX HMH IIPOCTBIX U CIIOKHBIX BCIICCTB,

10. ycmanosnenue 3aBUCUMOCTH CBONCTB W TNPUMEHEHHS BaXXHEHIIUX OPraHUYeCKUX
COCTMHEHHUM OT MX XUMHUYECKOTO CTPOCHHUS, B TOM YHCJIC U OOYCJIOBIEHHBIX XapaKTEPOM ITOTO

cTpoeHUs (MpeesIbHBIM HITH HEeMPeIebHbIM) U HAJIMYHEM (YHKIIMOHAIBHBIX TPYIIIT,
11. mooenuposanue MoneKyn HEOPraHMUYECKUX U OPraHUUYECKUX BEIECTB;

12. nonumanue XuMUYECKONW KapTUHBI MUpPa KaK HEOTHEMJIEMOH YacTH IIEJIOCTHON HAay4HOM

KapTUHBI MUpA.

Il. B neHHOCTHO-OpHeHTaUMOHHOI cdepe — (opMupoBaHHE COOCTBEHHOH MO3ULUU IpPU
OLICHKE MOCJEICTBUI IS OKPYKAIOLIEH CpEeAbl NEITEIbHOCTH YEJIOBEKA, CBA3AHHOM C

MPOM3BOJICTBOM U MEPEPAOOTKON XUMUYECKUX MTPOTYKTOB;

M1 B TpynoBoii chepe — npogedenue XUMHUECKOIO SKCIEPUMEHTA; pa3eumue HABBIKOB
yueOHOMU, MPOEKTHO-UCCIIEA0BATENbCKOM U TBOPYECKON AESITEIbHOCTH MPHU BBINTOJIHEHUU

HHAWUBUAYAJBHOI'O ITPOCKTA 110 XMMHHU,

IV. B cdepe 310poBoro oépasa Ku3HU — coOn00eHue TIpaBUIl 0e30macHoro oOpameHus ¢
BCIICCTBAMHU, MATCpHAJIaMU; OKAa3aHUC HepBOfI oMo IMpu OTpPaBJICHUAX, OXOIraX H
TpaBMax, IOJJYUYCHHBIX B PE3YJIbTATC HAPYIICHUSA IIpaBUJI TCXHUKH 0e30macHOCTH Ipr

paborte ¢ BelecTBaMy U 1a00paTOPHBIM 000PYIOBaHUEM.

OO01mue BocnuTaTeIbHbIE 32124 YPOKA HA NMPeIMeTHOM YPOBHE

1)CpopmrpoBaHHOCT TOHUMAHUSI BIUSHUS €CTECTBEHHBIX HAyK HA OKPY’KAIOIIYIO Cpeny,
HKOHOMHUYECKYI0, TEXHOJIOTMUECKYIO, COLUAIbHYIO U ATHUECKYIO C(hephl AeSITENbHOCTH
YeJoBeKa.

2)ChopMUpOBaHHOCTh YMEHHUS IPUMEHSTh €CTECTBEHHO-HAy4YHbIE 3HAHUS JUIA OOBSCHEHUS

OKpY KaIOIUX SIBJICHU, COXpaHEHUs 3710pOBbS, obecrnedyeHus 0e301acHOCTH
KHU3HCACATCIIbBHOCTH, 6epe)KHOFO OTHOIICHHSA K MPUPOAEC, PALITMOHAJIBEHOI'O ITPUPOAOITOJIB30BaHUAA,

a TaKIKC BBIIIOJIHCHUS POJIM I'PAMOTHOI'O HOTpe6I/ITCJIH.



Conepxxanue kypca 10—11 kaaccoB. ba3oBbliii ypoBeHb
Conepxxanue Kypca XapakTepHu3yeTcsl LeJIOCTHOCThIO U CUCTEMHOCTbIO Y4eOHOr0 MpeaMeTa, Ha
OCBOEHHUE KOTOPOT'0 OTBEEHO 3K ECTKO JIMMUTHPOBAHHOE YUeOHOE BpeMsl.
[TepBas yactp kypca (10 kiacc) nmocpsiiieHa OpraHnYecKuM COeJMHEHUsIM, a BTopas (11 kiacc) —
o0IIel XUMHUH.
CrpyKkTypupOBaHuE Kypca OPraHMYECKON XUMHUHU ONPENEIAeTCs UIESIMU TEOPUN Pa3BUBAIOLLETO
o0yuenust DnbkoHuHa U B. B. /laBb110Ba 1 CTaBUT 1€NbI0 Pa3BUTHE yUaIIUXCS HEMPOQUIbHBIX
10 OTHOIICHUIO K XUMUU KJIACCOB CPeCTBaMU yueOHOM nucuuniannbl. [loaToMy BHavame
paccMaTpUBarOTCsl KpaTKUE TEOPETUUECKHE CBEIEHUS O CTPOEHUH, Kilaccu (pUKalMK U criocodax
(hopMUpOBaHUS Ha3BaHUN OPraHUYECKUX COCIMHEHUM, 00 0COOEHHOCTAX MPOTEKAHUS
OpPraHMYECKUX PEAKLHUI B CPABHEHUH C U3YYEHHBIMHU B OCHOBHOM IIKOJIE TUTIAMU XUMHUUYECKUX
peakumii ¢ yduacTueM HeopraHu4eckux BeuecTs. Ha HayanbHOM 3Tare pacKpbIBatOTCs PUUMHBI
MHOTroo0pa3ust OpraHM4eCKIX COETUHEHUH.
Jlanee paccMaTpUBAIOTCSA OCHOBHBIE KIIACCHI OPraHUYECKUX COCAUHEHUN — YITIEBOIOPOILOB
(anmkaHOB, aJIKEHOB, MEHOB, aJIKHHOB, aDEHOB) U UX MIPUPOJHBIX HCTOYHUKOB (IPUPOIHOrO rasa,
He(TH U KAMEHHOTO YIJIsl). DTO MO3BOJISIET 3aKPEMUTh OCHOBHBIE MOJIOKEHUS TEOPUU
XMMHYECKOr0 CTPOEHUS OpraHn4Yeckux coennHenuit A. M. bytneposa.
3aTeM CBEJEHUs O 3aBUCUMOCTH CBOWCTB OPraHUYECKUX COCJUHEHUHN OT UX CTPOEHUS
pa3BHUBAIOTCA IPU PACCMOTPEHUH KIIACCOB KUCIIOPOACOAEPKALINX COEAUHEHUH (CIIUPTOB,
¢deHomna, aapIerua0B, KapOOHOBBIX KUCIIOT, CIIOKHBIX 2(DUPOB, )KHPOB U YTIIEBOIOB) U
a30TcoJeprKalIuX OpPraHN4YeCKUX COSAMHEHNN (AMUHOB, aMUHOKHCIIOT, OEJIKOB U HYKJIEHHOBBI X
KHCJIOT).
Wnero nenenosaranus, T. €. OTBETa Ha BOIIPOC O POJIA OPraHUYECKON XMMHH B )KU3HU
COBPEMEHHOI'0 O0IIECTBA, peallu3yeT 3aKII0OUnTeNbHas IaBa Kypca «Opranuueckas XUMUsSL 1
obmiecTBo». B Hell oOyuaronuecss 3HaKOMATCS ¢ TAKUMH BaXXHBIMU B TIPAKTUYECKOM H
OMONIOrNMYEeCKOM OTHOIICHUH BEUIECTBAMH U MaTepHallaMu, KaK MIacTMacChl U BOJIOKHA,
(epMeHThI, BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, @ TAKXKE C JOCTUKEHUSIMU OMOTEXHOJIOTUH.
Wneu teopun pazBuBaroniero o0y4eHus MojaoKeHbl U B OCHOBY Kypca oOuieil xumuu. Y
CTapUIEKJIACCHUKOB (OPMHUPYETCS [ETOCTHOE MPEACTABICHUE O XUMUYECKOH HayKe 1
XUMUYECKOM ITPOM3BOJICTBE, a TAKXKE O €IMHONM €CTECTBEHHO-HAyUYHOW KapTHHE MUPa, B KOTOPOH
XMMHUYECKasi KApTUHA MUPA SABJSIETCSA €€ HEOThEMIIEMOH YaCThIO.
B kypce oOueit xumuu BHauase yyanyecs 3HakoMsATCs OCJIEITHUMHU JOCTHKEHUSIMH B 00J1acTu
W3y4YEHUs aTOMa, y3HAIOT O COBPEMEHHBIX METOJaX MMO3HAHUS CTPOEHHS aTOMa, YIITyOJIIOT U
pacIIMpsIOT 3HaHMsI, TOJlyY€HHbIE B KypCE OCHOBHOM IIKOJIBI, O CTPOEHUU aTOMa U BEIIECTBA Ha

ocHose [lepuonnueckoro 3akoHa u [lepuognueckoii cucrems! JI. 1. Menneneera, 06 o61mmx



CBOMCTBaX KJIaCCOB OPraHMYECKUX U HEOPraHUUECKUX COCIUHEHUH (KUCIOT, OCHOBAHUH,
aM(OTEPHBIX COCAMHEHUI) B CBETE TEOPUHU IEKTPOITUTHUCCKON JUCCOMAIIUHA U TTPOTOHHOM
teopun. Jlanee paccmMaTpuBaeTcs KiaccupUKaysg XUMUYECKUX PEAKIIMI B OPraHUIeCKON 1
HEOPraHWYECKON XUMHUHU. 3aBEPUIAET KypC 3HAKOMCTBO CTAPIIEKJIACCHUKOB C EPCIEKTHBAMU
pa3BUTHUSL XUMUYECKOW HAYKU U XUMUYECKOTO TIPOM3BOJICTBA, C TPOOIeMaMHU OXpaHbI

OKPYXAIOLIEN CPeNbl OT XMMUYECKOTO 3arpsI3HEHUS U ITyTSAMH X PELICHHUS.

Conepxanne kypca. 10 kiacc. ba3oBblii ypoBeHb

Teopusa cmpoenus opeanuueckux coeounenuit A. M. bymnepoesa. Ilpeomem opzanuueckoit xumuu.
Opeanuueckue sewyecmaa: npupooHvle, UCKyccmeenHvle u cunmemudeckue. Ocobennocmu cocmasa u
cmpoenus opeanudeckux geujecms. Bumanuzm u e2o kpax. Ilonamue 06 yenegooopooax.

OcHOBHBbIE TMOJIOKEHUSI TeOpUMH XMMHYECKOro crpoeHusi byrtieposa. BanentHocTs.
CrtpykrypHbIie HOpPMYIIBI — TMOJHBIE U cOokpamiéHabie. [IpocThie (oguHapHBIE) U KpaTHBIE (IBOMHBIE
U TpoiiHble) cBs3u. M3oMepsl 1 n3oMepus. B3aumMHoe BIUSHUE aTOMOB B MOJIEKYJI€.
Jemoncmpayuu. Hexotopsie o0IMie XUMUYECKHUE CBOMCTBA OPraHUYECKUX BEIIECTB: UX TOPEHHUE,
njaBjieHne M oOyriauBaHue. Mopgenn (IIapocTepikHEBble M 00BEMHBIC) MOJIEKYT OpPraHUYeCKHUX
COEAMHEHMH pa3HbIX Ki1accoB. OnpeseneHue 3JeMEHTHOTO COCTaBa OPraHUYECKUX COSAMHEHUH.
Jlabopamopusie onvtmut. 113rotoBieHre Mojiesaeil OpraHn4eCcKuX COeTMHEHUM.

YrieBoaopoabl U X NPUPOAHBbIE HCTOYHUKH

IIpenesabHble yrieBoaopoabl. Ajikanbl. OnpeneneHue. ['oMonornueckuii psii aakaHOB U €ro
obmas ¢opmyna. CrTpykTypHas wu3oMepHus ymiepoaHod wenu. Panukanel. Homenkmatypa
anKaHoB. XMMHUUYECKHE CBOWMCTBA AJIKAHOB: TOPEHHUE, PEAKIMU 3aMEIleHUs (TraJoreHUpOBaHUE),
peakuus pa3IoKEeHHsI METaHa, PeaKkus JeruIPUPOBAHUS dTaHA.

HenpenenabHble yriieBogopoabl. AJIKeHbI. OTWIEH. |OMOJIOTMUECKUMI psifi  AJIKEHOB.
Homenxknarypa. CtpykrypHast uzomepusi. [IpoMbIlIUIEHHOE MOJNyYEHHUE AJIKEHOB: KPEKUHI U
JNETUAPUPOBAHUE alKkaHOB. Peakuust aermapataluu 3TaHONA, Kak Ja0opaTOpHBIH crocod
MOJly4YeHHs] JTUJICHA. Peaknuu mpucoenuHeHus: TUApaTalus, THAPOTAJIOTCHUPOBAHUE,
rajoreHupoBanue, nonauMmepuszanuu. IlpaBuio  MapkoBHukoBa. OKHCIIEHHE  aJKEHOB.
KauecTBeHHbIE peakiiuu Ha HENpeeIbHbIE YTIIEBOAOPO/IBI.

Aaxanuenbl. Kayuyykn. Homenkmarypa. Conpsox€nnsle auensl. byranuen-1,3, wu3onpes.
Peaknuss JlebeneBa. Peaknum npucoenuHeHus —ankagueHoB. Kayuyku: HaTypasbHBIMH,
cuHTeTHYecKue (OyTaareHOBbIN, N30NMPEHOBLIN). Bynkanu3zamus kaydyka. Pesuna. DO0HUT.
Aaxuabl. O0mas xapakTepucTUka ToMoioruueckoro psaa. CrnocoObsl 00pa3oBaHUs Ha3BaHUU

AJIKKUHOB. XUMHYECKHE CBOMCTBA allCTHUJICHA. ropcHuc, peaKIuun MPpHUCOCINHCHUS:



TUAPOTraJIoreHUPOBaHKe, TalloreHUpoBaHue, ruaparanus (peakuus Kydeposa), — ero nonydeHue
U IpUMeHeHne. BUHUIXJIOpUI U €ro NOJIMMEpU3alis B OJIUXIOPBUHUIL.

Apenbl. beH3011, KaKk IPeICTaBUTENb ApOMAaTUYECKUX YIIIEBOAOPOAOB. CTPOEHHUE €r0 MOJIEKYJIBI
U CBOWCTBa (U3MYECKHME M XUMHUYECKHE CBOMCTBA: TOpPEHHME, pPEaKUUU 3aMEelIeHUs —
rajJoreHupoBaHue, HuTpopanue. [lonyuenue n npuMeHeHue OeH3ona.

Ipupoansiii 1 monyTHbiii rasel. CoctaB npupogHoro raza. Ero HaxoxjeHue B mpupoe.
[IpeumyriecTBa MPUPOTHOro raza Kak TOIUIMBA. XUMHUYEcCKas repepaboTka MPUPOTHOro rasa:
KOHBepcHsl, Mposn3. CHHTE3-Ta3 U ero NpUMEHEHHE.

[TonytHble ra3sl, ux cocras. IlepepaboTka monmyTHOro rasa Ha (pakiUH: CyXOM ras, IponaH-
OyTaHOBasi CMECh, Fa30BbIi OCH3MH.

HedT1s u cnocodnl eé nmepepadorku. CoctaB HehTH U €€ mepepaboTKa: MeperoHkKa, KPeKUHT,
pudopmunr. HegrenponykTsl u ux mnoiydenue. [ToHstiHe 06 okTaHOBOM YHcle. XUMUYECKUE
CIIO0COOBI MMOBBILIEHUS KauecTBa OEH3MHA.

Kamennblii yrogr u ero mepepadorka. KokcoBaHME KaMEHHOIO yIJIi M €ro IMPONYKTBHI:
KOKCOBBIIi Ta3, aMMHayHas BOAa, KAMEHHOYToJIbHas cMOJIa, Kokc. ['a3udukanus kaMeHHOTr o yIis.
Jlemoncmpayuu. TopeHue TMpeAeNbHBIX W HENpelelbHbIX YIJIEBOJOPOIOB: METaHa, 3TaHa,
aneruieHa. KauecTBeHHbIe peakUuMu Ha HENpelebHbIE YIJEBONOPOAb: 00eclBeYUBaHHE
STUJIEHOM M alleTUJIEHOM pacTBOPOB I€pMaHraHara Kajmuss U OpomHON Bonbl. OTHOIIEHUE
OeH30Ja K 9TUM OKHCcIHUTeNsM. JleruapaTtanus 3tanona. ['uaponus kapouaa kanpius. Komtekun
«Hed1p 1 HEepTEnponykTh», «KaMeHHBIN Yroib W MPOAYKTHI ero mepepaboTkmy, «Kaydykmy.
Kapra none3nsix uckonaembix PO.

Jlabopamopnsie onvimui. OOHapyXeHUE MPOAYKTOB TOpeHus cBeud. VccienoBaHue CBOWMCTB
Kay4yKOB.

Kuciaopoa- n asorconepxainue OpraHnyecKue coeJHHEHUS

Onnoaromuble cnuptbl. Omnpenenenve. @OyHKIMOHANbHAsE TUAPOKCUIIbHAs — IpyImIa.
lTomonornueckuit  psin = NpenenbHbIX — OAHOATOMHBIX  CHUPTOB. M3oMmepust  MOJIOXKEHUS
(byHKUMOHANBHON Tpynnbl. BonoponHas cBs3b. XUMHUECKHE CBOWCTBA CIIUPTOB. AJIbJErHAHAS
rpynna. Peakuus stepudukanuu, ciaoxsHsle 3pupbl. Ilpumenenue cnupros. J[lelficTBue
METHJIOBOIO U 3THJIOBOIO CIUPTOB Ha OPraHU3M UYeloBeKa.

MHoroaroMHble cIMPThI. DTUJICHIJIUKOb, KaK IIPECTaBUTEIb IBYXaTOMHBIX M IJIMIEPUH, KaK
IIPEICTABUTENb TPEXATOMHBIX CHUPTOB. KauecTBeHHasl peakuys Ha MHOTOATOMHBIE CIUPTHI, UX
CBOMCTBA, NMOJy4YeHHE U npuMeHeHue. [lonarue o6 anTudpuzax.

®enou. CtpoeHne, MoaydeHue, CBOcTBa U nmpuMeHeHue (eHona. KadecTBeHHBIE peakiuu Ha

¢benon. BzaumHoe BIsSHIE aTOMOB B MOJIeKyIie (peHomna.



Adabaeruabl U KeTOHbl. DopManpaerua M aneraibAerujl, Kak MpeACTaBUTENN aJbJErHI0B,
cocTaB MX Mousekyl. DyHKIMOHalbHAas KapOOHWJbHas rpymnmna. KadecTBeHHblE peakUUH Ha
anpaerusipl. CBoWCTBa, MMOJyYeHUE U IpUMEHEeHUe (opMmaibleruaa U auerainbaeruaa. Peakuuu
MOJMKOHeH cauu 11 popmanbaeruaa. [IoHsTHe 0 KeTOHAX Ha IPUMEpE alleTOHA.
Kap0oHoBble KHCI0TBHI. [OMOJNIOTHYECKUN P MPEAENbHBIX OIHOOCHOBHBIX KapOOHOBBIX
kucinoT. JKupHble KapOOHOBBIE KHCJIOTH. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT.
[Tony4yeHne u npuMeHEHHEe MYPaBbUHON U YKCYCHOM KHCIIOT.

Caoxubie 3¢pupsnl. Kupbl. Peakuus stepudukanuu. Crnoxubie 3¢upsl. XXupsl, ©X cOCTaB u
rUApoNn3 (KUCIOTHBIN U 1mienodHoi). Mbuta. ['uapupoBanue Kupos.

YrneBoawl.  YrieBoabl. Monocaxapunbel.  [moko3a  kak  anpaerupocnupT.  CopOwuT.
MonouHnokucnoe u  cnuptoBoe Opoxenue. @DorocuHte3. [ucaxapuasl. Caxaposa.
[Tonucaxapuabl: Kpaxmad, LEJIHI03a.

AMuHbI. AMUHOrpynna. AMHUHBI IpeeIbHbIE U apoMarndeckue. AHWINH. [lomydeHne aMuHOB.
Peakuus 3unnHa. XUMHUYECKHE CBOMCTBA U IPUMEHEHUE AMUHOB.

AMMHOKHCJIOTBI. AMHUHOKHUCJIOTBI, COCTaB HMX MOJEKYJl U CBOICTBa, KakK aM(OTEpHBIX
OpraHUYeCKUX COEAWHEHUW. [NWIMH, Kak MpeacTaBUTEIb aMUHOKUCIOT. Ilomydyenue
MOJIMIETUOB PEAKIM el MOJMKOHAEH calnu. [TonaTre o menTuaHON CBS3HU.

Beakun. CtpoeHue Mojekyn O€IKOB: TeEpBUYHAS, BTOPUYHAS W TPETUYHAS CTPYKTYPHI.
KagecTBeHHbIC peakiiuu Ha OENKH, UX TUIAPOIIU3, AeHATypalus U Ouonornyeckue QyHKIIHH.
Aemoncmpayuu. 1lonydyeHne anbAeruyioB OKHCIEHUEM cnupTtoB. KauecTBeHHas peakuusi Ha
MHOTOATOMHBIE€ CIHUPTHL. 3aBUCHUMOCTh PACTBOPUMOCTH (eHOJa B BOAE OT TEMIIepaTyphl.
BsaumoneiictBue ¢ 6pomHoi Bomoit u xiopuaom kene3a(lll), kak kauyecTBeHHBbIE peaKMU Ha
¢denon. Peaknmu cepeOpsHOro 3epkana M CO CBEKENONy4eHHBIM TuapokcuaoM meru(ll) mpu
HarpeBaHUM, KaK KAayeCTBEHHBIE PEaKIWU Ha aipieruabl. OOpas3ibl MypaBbUHOM, YKCYCHOH,
MaJbMUTUHOBOM M CTEAPUHOBOM KUCIOT U UX PaCTBOPUMOCTh B BOJ€. AJIbJIETHIHbIE CBOICTBA U
CBOMCTBAa MHOTOaTOMHBIX CIIMPTOB IIOKO3bl B peakiuu ¢ rugpokcugom  meau(ll).
Wnentnduxanms kpaxmana. KauecTtBeHHbIe peakiny Ha OEJIKU.

Jlabopamopuvie onvimoi. CpaBHEHUE CKOPOCTH UCIApPEHMs BOIABI M 3TaHOJA. PacTBOpHMOCTH
[JIMIIEpHUHA B BOAE. XMMUUYECKUE CBOMCTBA YKCYCHOM KHUCJIOTHI. OmnipeneneHrue HenpeaeabHOCTH
pactutenbHOro wmacna. VaeHTudukamus Kpaxmala B HEKOTOPBIX TMPOAYKTaX MUTAHUA.
NsroroBnenue KpaxmallbHOro Kieiicrepa. M3rotoBinenue wmonesed MOJEKyd aMHHOB.
N3roroBnenune Moaean MOJIEKY bl NIMLIHAHA.

Ilpakmuueckas padboma. VinenTudukaius OpraHndecKux COeIUHEHUH.

Opranuyeckasi XuMusi ¥ 0011eCTBO



BbuorexHosorus. Ilepuonsl e€ pasButus. Tpu HampaBiieHHs OUOTEXHOJOIMH: TEHHasl (WIH
reHeTHYecKas) MHKEHEepHs; KIeTOYHas MHXEeHepus; Ouosiornueckas nHxeHepus. [ eHeTnuecku
MoauduipoBanHele  opraHusMbl  (I'MO) wu  TpaHcreHHas npoaykuus. KionupoBaHue.
NmMmoOunn3oBaHHbIE (EPMEHTHI U UX IPUMEHEHUE.

Moaumepsl. Knaccudukanus nomumepoB. MckycCTBEHHBIE MONMMEPBI: IEJUTYIOUI, alleTaTHBIHA
mENK, BUCKO3a, IIeJTo(aH.

Cunrernuyeckue nojumepsbl. [lomumepusanus U MOJIMKOHACHCALNS, KaK CIIOCOOBI MOTyYEHHS
nonumepoB. CuHTeTHueckue Kaydyku. [lomuctuporn, TegraoH W MOTMBUHWIXIOPUIA, Kak
npeacTaBuTeNy miuactMacc. CHHTETHYECKHUE BOJIOKHA: KalIPOH, HalJIOH, KEBJIap, JaBCaH.
Hemoncmpayuu. Konnekuuy Kay4yKoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U U3/1€JIUH U3 HUX.
DepMEHTATUBHOE DPA3IOKEHUE IEPOKCHIA BOLOpPOAA C IMOMOUIBIO KaTajasbl CBEXKEHATEPTHIX
MOPKOBU MJIH KapTOoQeJis.

Jlabopamopnuie onvimor. O3HaAKOMJICHUE C KOJUIEKLIMSIMU Kay4yKOB, IJIACTMACC U BOJIOKOH.

Ilpakmuueckaa paboma. Pacnio3HaBaHME IIJIACTMACC U BOJIOKOH.

Conep:kanne kypca. 11 kiacc. ba3oBblii ypoBeHb
CrtpoeHue BelecTB
OcHoBHbIe cBeleHHs] 0 cTpoeHMM aroma. CTpoeHHE aroMa: cocTaB sjpa (HYKJIOHBI) U
anmeKTpoHHass obOomouka. [lonstTe 00 wu3oromax. I[loHsATHE O XMMHYECKOM D3JEMEHTEe, Kak
COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsI0OM spa.
Ilepuognueckasi cucremMa xumu4ueckux wieMeHTos /[. 1. MenaesieeBa B cBeTe CBeTe YYCHUA
0 crpoennu aroma. Ousnveckuii cmbica npuHATONM B Tabmuie J[. M. MeneneeBa CHMBOJIUKHU:
MOPSIKOBOTO HOMEpa 3JIeMEeHTa, HoMepa Iepuojia U Homepa rpymnmnbl. [loHATHE 0 BaJeHTHBIX
anekTpoHax. OToOpakeHne CTPOEHHS AEKTPOHHBIX 000JI04EK aTOMOB XUMUYECKUX 3JIEMEHTOB C
MIOMOIIIBIO 3JIEKTPOHHBIX U AMEKTPOHHO-TpahUIECKUX POPMYIL.
OObsicHeHHE 3aKOHOMEPHOCTEH W3MEHEHHs CBOWCTB DJJEMEHTOB B MEpHOAaX U Tpymmax
MIEPUOANYECKON CUCTEMBI, KaK CIEICTBUE UX NIEKTPOHHOI'O CTPOEHUA. DIEKTPOHHBIE CEMENCTBA
XUMHUYECKUX HIIEMEHTOB.
CpaBHenue Ilepnoanuyeckoro 3aKk0Ha M TEOPHH XMMHYECKOI0 CTpPOeHHUs] HA (puaocodpckoi
OCHOBE: NPEANOCHUIKM OTKpbITUs [lepuoamueckoro 3akoHa U TEOPUU XUMHUYECKOTO CTPOCHMS
OPraHUYECKUX COCAMHEHUH; PpOJb JUYHOCTH B HMCTOPUU XUMHUU, 3HAUCHUE TMPAKTUKU B
CTAaHOBJICHUH U Pa3BUTHU XUMUYECKUX TEOPHUH.
HNonunas xumu4eckasi CBSI3b U HOHHbIC KPUCTANIMYECKHE PelnéTKU. KaTHOHBI M1 aHUMOHBI: UX

3apsiibl M KIaccHUKAIMS IO COCTaBy Ha MpocThie u cnoxHbie. [IpencraButenu. Ilonarue o0



MOHHOI XUMUYECKOM cBsi3U. MoHHas KpucTtajimdeckas pemérka U (u3Mdeckue CBOMCTBA
BEIIECTB, 00YCIIOBIIEHHBIE STUM CTPOCHUEM.

KoBajienTHasi XuMH4YecKass CBfi3b. ATOMHBbIE W MOJIEKYJSIpHble KPHCTALJIMYECKHE
peméTku. [ToHATHE O KOBaJEHTHON CBS3H. DJIEKTPOOTPULIATEIBHOCTD, HEMOISIPHAS U MOJISpHAs
KOBaJIeHTHBIE CBSI3U. KpaTHOCTh KOBAJCHTHOH CBS3UM. MexaHH3MBbI 00pa30BaHUSI KOBAJIECHTHBIX
CBsi3eii: OOMEHHBIH M JIOHOPHO- aKIenTOpHbIA. [loNIpHOCTH MONEKYNbl, KaK CIEICTBUE
MOJISIPHOCTH CBSI3M M F€OMETPUU MOJIEKYnbl. KpucTtamimueckue pemeTkd ¢ 3TUM THIIOM CBSI3U:
MOJIGKYJISIpHBIE ¥ aToMHble. DU3MYECKHe CBOWCTBA BEIIECTB, OOYCIOBJICHHBIC THIIOM
KPUCTAJUIMYECKUX PELIETOK.

Meramiuvyeckass  c¢Bs3b.  [loHsATME O  METAJUIMYECKOW CBSI3M M METAJUIMYECKUX
KpUCTAJUIMYECKUX  pemérkax. dusnyeckue CBOMCTBa METAUIOB HAa  OCHOBE ux
KPUCTAJIJIMYECKOrO cTpoeHus. I[lpuMeHeHne MeTanaoB Ha OCHOBE UX CBOMCTB. UEpHble U
LIBETHBIE CIUIABBI.

Bopoponnas xumuueckass CBfI3b. MEXMOJNEKYJIApHAsS U BHYTPUMOJIEKYJIApHAs BOJOPOIAHBIC
CBsI3U. 3HAUEHHUE MEKMOJIEKYJISIPHBIX BOJOPOAHBIX CBA3EH B IPUPOIE U KU3HH UETOBEKa.
Honaumepsl. IlonyueHue NOIMMEPOB peAKUUSMU MOJUMEPU3ALMU U TOJIUKOHIEHCALUH.
Baxueiimme npeacTaBUTENM IJIACTMACC U BOJIOKOH, MX TOJIyYEHHE, CBOMCTBA U NPUMEHEHHUE.
[ToHaTHE O HEOPraHWYECKUX MOJMMEPAX U UX MPEICTABUTEIH.

JucnepcHble cucTeMbl. [ToHsATHE O qUcHepcHON (a3e W JUCIEPCHOHHOW cpele. ArperaTHoe
COCTOSIHME pa3Mep dYacTull (a3bl, KaK OCHOBAa IS KIACCU(MUKALUU JUCHEPCHBIX CHCTEM.
OMyIbCUH, CYCIICH3UH, adPO30JM — TPYIIBI TPYyOOMUCIIEPCHBIX CHCTEM, MX TPEIACTABUTEIH.
30JI1 ¥ TeIM — T'PYIIbl TOHKOIUCIIEPCHBIX CUCTEM, UX MpeactaBuTenu. [lonsaTre o cunepesuce u
KOATYJISIUH.

Hemoncmpayuu. Ilepuonuueckoil cuctembl XuMuueckux sieMeHTtoB J[. WM. MenneneeBa B
pa3nuyHbIX hopmax. Mojeab HOHHONM KPUCTAJIMYECKONW PEHIETKH Ha IPUMepe XJIOpUaa HaTpHs.
MuHepanbl ¢ TUM TUIIOM KPUCTAJIIMYECKON PEHIETKOM: KaTbLUUT, TaluT. Moaenu MOJEKYIIpHOU
KPUCTAITIMYECKON PEIIETKH Ha IIPUMEPE «CYXOro JIbJa» WA MOJAa U aTOMHOW KPHCTaJUINYECKON
pemI€TKy Ha mpuMepe anmasa, rpaduTa uam kBapua. Moxaens MolisipHOro 00béMa raza. Mogenu
KPUCTAJUIMYECKUX PEIIETOK HEKOTOpbIX MeTauioB. Komtekuuu o0Opa3loB — pa3iMuHbIX
nucnepcHbIX cucteM. CHHEpe3UC U KoaryJisiiusl.

Jlabopamopuvie onvimel. KoHCTpyHMpOBaHUWE MOJEIM METAJUIMYECKONM XHMHYECKOH CBS3H.
[Tonmy4yeHne KOUTOMIHOTO PAacTBOpa KypHHOTro Oelika, MCCJIEIOBAHHE €ro CBOWCTB C MOMOIIBIO
JIA3€pPHON yKa3KHU M IPOBEACHUE €ro AeHarypauuu. [lonydeHue sMynbCUU paCTUTENBHOIO Macia
u HabmoneHue 3a e€ pacciuoeHueM. [lonmyueHue CyCHEH3UHM «HM3BECTKOBOTO MOJIOKa» U

Ha6J'HOJIeHI/Ie 3a €€ cCeIUMEHTAlM Cil.



XuMHYecKHe peakuuu

Knaccudukanusi XuMHYeCKHX peakuid. ANJIOTpONu3anus U U30MEpU3allus, KaKk peakiuu 0e3
U3MEHEHMs] cocTaBa BemlecTB. AsutoTponuss u e€ npuuumHbl. Knaccudukamus peakuuii 1mo
pa3IMyYHBIM OCHOBaHUSAM: IO YHUCIYy U COCTaBy pEareHToB M IMpPOAyKToB, 1o (asze, 1Mo
WCIONB30BAHUIO KaTalu3aropa wid QepMeHTa, mo TermiaoBoMy 3ddekty. TepMoxumudecKune
YPaBHEHHUSI pEaKIUM.

Cxopocth XuMHYeCKHX peaknuil. PakToppl, OT KOTOPBIX 3aBHCUT CKOPOCTh XUMHUYECKHX
peakuMii: mpupoia pearupyrolMx BeEIIEeCTB, TEMIEparypa, IUIOL@aAb HMX COINPUKOCHOBEHUS
pearupyromux BEIEeCTB, UX KOHIIEHTpALMs, IPUCYTCTBUE Katayju3aropa. [lonstue o karanmse.
depMeHTbI, KaK OMOJIOrHnYecKue KaTaau3aTopbl. MHIHOUTOPBI, KaK «AaHTOHUMBD) KaTaJlu3aTopoB
U UX 3HaYEHUE.

XuMHYyecKkoe paBHOBecHe U cnoco0bl ero cmemeHusi. Knaccuukanus XUMUYECKUX peaKuit
[0 IpU3HaKy uX HampasieHUs. [loHsTHEe 00 OOpPAaTUMBIX PEAKIUAX U XUMUUYECKOM PAaBHOBECHUHU.
[Mpunuun Jle-Illatrense M cHocoOBbl CMELIEHHS XMMHUYECKOTO paBHOBECHS. O6mas
XapaKTepuCTHKa peakluii CHHTe30B aMMuaka u okcunaa cepbl(VI) U paccMoTpeHue ycrnoBuid
CMEIIEHMS X PAaBHOBECHS Ha IIPOU3BOJICTBE.

I'maposns. O6patumblii 1 HEOOpAaTUMBbIN TUAPOIN3bL. [Haponu3 conel u ero tunsl. ['uaponus
OpPraHWYeCKUX COEIMHEHHI B JKMBBIX OPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHaTue 06
SHEPreTHYeCcKoM OOMEeHE B KJIETKE U POJIM TUAPOIIH3a B HEM.
OKHCIANTENbHO-BOCCTAHOBUTE/IbHbIC peakuuu. CTENEeHb OKUCICHMSI U €€ ONpeAesIeHuE 10
(dbopMmynaM OpraHM4eCKHX U HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI U BEIECTBA, KaK OKUCIUTEIN
n BoccraHoBuTenw. lloHsATHE O mpoueccax OKHUCIEHHS M BoOccTaHOBJIEHHs. CocTaBlieHUE
YpaBHEHU XUMHYECKHUX PEaKIUii Ha OCHOBE JIEKTPOHHOro OaaHca.

JIEKTPOJIM3 PacCIVIaBOB M PACTBOPOB JIEKTPOJIUTOB. XapaKTEpUCTUKA SJIEKTPOJIM3a, Kak
OKHCITUTEIbHO-BOCCTAHOBUTENBHOTO Mporecca. OcoOEHHOCTH 3MEeKTPOn3a, MPOTEKAIOIIero B
pacTBOpax 31eKTpoauToB. [lpakTHueckoe NMpUMEHEHHE SIEKTPOJIM3a: IOJyYeHHE TaJIOreHOB,
BOZIOPOZA, KHCJIOPOAA, IIEJIOYHBIX METAJUIOB M IIEIO0YEeH, a TaKXKe AJIOMHHHUS JJIEKTPOIU30M
pacijiaBOB M pacTBOPOB COEAMHEHUM HTUX 3eMeHTOB. [loHSATME O TraabBaHOIIACTHUKE,
raJIbBaHOCTETUH, paUHUPOBAHUY I[BETHBIX METAJUIOB.

Jlemoncmpayuu. PacTBOpeHHE CEPHOIM KMCIIOThI 1 aMMHAYHOM CETUTPBI U (DUKCAIMS TEMIOBBIX
SIBJICHUM I 3TUX MpoLeccoB. B3aumonencTBUs pacTBOPOB COJIIHOW, CEPHOM M YKCYCHOM
KHUCIOT OJMHAKOBOW KOHIIEHTpPAllMM C OJMHAKOBBIMM KycOukaMM (TpaHylaMH) ILHMHKa U
B3aMMOJIEHICTBME OIMHAKOBBIX KYCOYKOB pa3HbIX META/JIOB (MarHus, IMHKa, »Xeje3a) C
pacTBOPOM COJITHOM KHMCIJIOTBI, KaK IIPUMEP 3aBUCUMOCTH CKOPOCTH XMMHMYECKUX PEAKIUN OT

npupoasl BellecTB. B3aumoneiicTBue pacTBOpOB THOCYAb(aTa HATpUs KOHUEHTPALUU U



TeMIepaTypbl C pPAacTBOPOM CEpPHOM KUCIOTBl. MoaenupoBaHUE  «KUIIAILIErO  CJIOS».
Hcnonb3oBaHue HEOPraHMYECKUX KaTajau3aToOpOB (COJeH kene3a, MoAuia Kallus) U TPUPOAHBIX
OOBEKTOB, CONEpPXKAIIMX KaTaja3y (Ceipoe Msico, KapTodenpb) s pPa3IoKEHUS TEpOKCHIa
BOJOpoZia. B3aumonelicTBue IIMHKa C COJSHOM KHUCIOTOW HUTpaToM cepedpa, Kak IpUMeEpbl
OKHCJIMTEJIbHO-BOCCTAHOBUTENFHON peakuuil U peakiuu oOMeHa. KoHcTpynpoBaHue mopenu
anekTponu3épa. BumeopparMeHT ¢ MpOMBIIUIEHHOW YCTAHOBKH JJIsl TIONyYEHUS ATFOMUHUS.
Jlabopamopusie onvimui. Unmoctpanus npaBwia beprosuie Ha MNpakTUKE — TPOBEICHHUE
peaxiuii ¢ 0Opa3oBaHUEM OcajKa, ra3a U BoAbl. [ eTeporeHHbIi KaTanus Ha MpUMepe pa3iokKeHHs
MIEPOKCHIa BOAOpOAAa B MPHUCYTCTBUM JUOKCHIa Mapranua. CMmelleHne paBHOBECUS B CUCTEME
Fe** + 3CNS™ « Fe(CNS)s. McrbITaHne HHANKATOPAME CPEIbl PACTBOPOB COJEi Pa3IIMYHBIX
TunoB. OKHCIUTENBHO-BOCCTAHOBUTEIbHAS peakuus M peakuus oOMeHa Ha MpuMepe
B3anMOo/Iel cTBUS pacTBOPOB cyibdaTa Meau(ll) ¢ xxeme3oM 1 pacTBOPOM LIECIIOUH.
Ilpakmuueckas pabdoma. PenieHyue SKCOEPUMEHTANIBHBIX 3a/Jad MO TeMe «XuMu4eckas
peakuus».

BemecrBa u ux cBoiicTBa

Metamiabl. Dusndecknue cBOWCTBA METAIOB, KaK (DYHKIUS UX CTpOCHUS. JleleHre METaIoB Ha
TPyNIbl B TEXHUKE U XUMHH. XHUMHYECKHE CBOMCTBA METAJUIOB U DJIEKTPOXUMHUUYECKHU DA
HanpspkeHuit. [TonsiTe o MeTamoTepMuu (aTIOMUHOTEPMUHN, MAarHUETEPMUH U JP.).
Hemeranabl. baaropoansie ra3pl. Hemertannsl kak okuciutenu. Hemeramnsl  kak
BOCCTaHOBUTENH. Psij anekTpooTpumarenbHocTi. THEpTHBIE Wi OJIarOpOIHbBIE Ta3hl.

Kuciorsl Heopranmvyeckue © opranumdeckume. KuHCIOTBI € TOYKM 3pEHUST aTOMHO-
MOJIEKYJISIPHOTO ydeHMs. KHCIIOTBI C TOUKM 3pEHMSI TEOPUU SJIEKTPOJIUTUYECKON JUCCOLMALUU.
Kucnorel ¢ Toukum 3peHMs NpOTOHHOM Teopuu. OOIIME XMMHUYECKHE CBOWCTBA KHUCIIOT.
Knaccugukanus Kucnor.

OcHoBaHusI HeOpraHuM4yeckue W opranundeckue. OCHOBaHMS C TOUKM 3PEHHUS aTOMHO-
MOJIEKYJISIPHOTO yueHus. OCHOBaHUS C TOYKU 3PEHUSI TEOPUU IJIEKTPOIUTHUECKOU T CCOLIUALIUU.
OcHOBaHUs C TOYKM 3peHusi NpoToHHOW Teopuu. Knaccudukanus ocHoBaHMil. XumHuUecKue
CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX OCHOBAHMIA.

Am@oTepHble COeJMHEHUS] HeOPraHW4YecKkWe W  opranmdeckme. Heopranuyeckue
amM(oTepHbIE COCTUHEHHSI: OKCH/IbI M TUIPOKCUIBI, — UX CBOWCTBA U monydeHue. AMpoTepHbIe
OpPraHUYECKHE COENMHEHMS Ha IPUMeEpe aMUHOKUCIOT. IlenTuasl m nmentuaHas CBA3b.

Couu. Knaccudukamus comneil. JKéctkocth Boabl U crmocoObl e€ ycrpaHeHus. [lepexon
kapOoHaTa B THApPOKapOoHAT U 00paTHO. O0IIHMe XMMUYECKHUE CBOMCTBA COJICH.

Hemoncmpayuu. Konnexkuus  MertannoB. Komekuuss  HeMmeTaluioB.  B3aumoneicTBue

KOHHCHTpHpOBaHHOﬁ a30THOM KHCJIOTBI C MCEIbIO. Bcneinika TepMI/ITHOI\/’I cMmecu. Bcmbiika



yépHOro IMOpoxa. BbITEeCHEHHE TaJOreHOB M3 MX pPACTBOPOB JPYTMMH TaJIOT€HAMH.
B3aumoneiicTBre mapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHMCIIOTHI U aMMHUaKa («IbIM
0e3 orusi»). [lonmydyenne aMMuaka u U3ydeHue ero cBoicTB. Pasnnunble ciyyan B3auMOIeHCTBHS
pacTBOpPOB coJie amoMUHUS cO 1IEnoubto. [lomydeHue KECTKOM BOABI M YCTpaHEHHE €€
KECTKOCTH.

Jlabopamopnsie onvtmut. 1lonyueHne HEPacTBOPUMOrO THJPOKCHJIA U €r0 B3aUMOJACHCTBUE C
kucnoroi. MccrnegoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSIHOM M YKCYCHOW KHCIIOT
KalelIbHBIM METOJOM MpU uX pa3baBieHuu Bonoi. [lomydyenue amdoTepHOro ruApoKcHaa U
U3y4EeHHE €T0 CBOMCTB. [IpoBeneHne kaueCTBEHHBIX PEAKLUN 110 ONPEIEIICHUIO COCTaBa COJIN.
Ilpakmuueckaa paboma. PemeHue >KCIEpUMEHTANBHBIX 3ajad 10 TeMe «BemecrtBa m ux
CBOMCTBay.

XuMHs U COBpEeMEHHOE 0011ecTBO

IIpou3BoacTBO aMMHMaKka W MeTaHoJa. [[oHATHE O XMMHYECKOH TEXHOJIOTMU. XUMHUYECKHUE
peakuu B IPOU3BOACTBE aMMuaka U MeraHosa. O0mas kinaccu(puKalMOHHAs XapaKTepUCTUKA
peakuMii cuHTe3a B MPOU3BOIACTBE 3TUX MPOAYKTOB. HayuHble mpuHLMIIBI, JieXkKalMe B OCHOBE
MIPOU3BOJCTBA aMMHaKa U MeTaHosia. CpaBHEHHUE 3TUX IIPOU3BOJCTB.

XuMu4yeckasi TPaMOTHOCTb KaK KOMIIOHEHT o0O0ueidl KYJbTYpbl 4ejdoBeKa. MapkupoBka
YIaKOBOYHBIX MAaTepHasioB, JJIEKTPOHUKM M OBITOBOM TEXHUKH, SKOJOTMYHOTO TOBapa,
MPOAYKTOB MTUTaHUs, 3TUKETOK 10 YXOIY 32 OAEKIO0M.

Hemoncmpayuu. Monenb NPOMBIIUIEHHOW YCTAaHOBKHM IOJyYEHHUS CEPHOM KHUCIOTHL. Monenb
KOJIOHHBI CHMHTE€3a aMMHuaka. BuneodparMeHTsl U crnaiiibl O CTENEHU SKOJOTHYECKON YHCTOThI
TOBapa.

Jlabopamopuvie onvimovi. V3ydeHue MapKUPOBOK DPA3JIMYHBIX BHUAOB IIPOMBILIIICHHBIX H

MpOaAOBOJILCTBCHHBIX TOBAPOB.

IInanupyemblie pe3ybTaThl H3Yy4eHUs y4eOHOTO npeaMeTa « XHMHSD> HA YPOBHE CpeIHero
001ero oopazoBaHus

Buinycknux na 6a3oeom ypoene nayuumcsa.
— NOHUMamMb XUMHYECKYIO0 KapTUHY MHpPaA KaK COCTABHYIO YaCTh 11€JI0CTHON HAyYHOW KapTHUHBI
MUDA;
— packpuvléams POIb XHUMHAW W XHUMHUYECKOTO ITPOM3BOACTBA KaK IPOW3BOAMUTEIHLHOWU CHIIBI
COBPEMEHHOI0 O0IIIEeCTBa;
— hopmynuposams 3HaUEHUE XUMUU U €€ JOCTHIKEHHI B TTOBCETHEBHOM JKM3HU YEIOBEKa;

— ycmanaeiueamsb B3aUMOCBA3U MCKIY XUMHEHN U APYruMu €CTCCTBCHHBIMU HAYKaMU;



— ¢opmynuposams OCHOBHBIE TOJOKEHUS TECOPUH XUMHUYECKOTO CTPOEHHS OPraHUYECKUX
coenuHenuit A. M. bymiepoBa W WUIIOCTPUPOBATH WX NPUMEpAMH W3 OPraHUYECKOW U
HEOPraHUYECKON XUMUU;

— apeymMeHmupoeams YHUBEPCAIbHBIN XapaKTep XUMUUYECKUX MOHSATUN, 3aKOHOB U TEOPUH IS
OpPraHUYECKOM U HEOPraHMYEeCKOM XUMUHU;

— ¢opmynuposams Ilepnoandaeckuii 3akon /. 1. MeneneeBa u 3aKOHOMEPHOCTH U3MEHEHHH B
CTPOCHUU W CBOMCTBAX XMMHYECKHUX DJIEMEHTOB M OOPAa30BAaHHBIX MMM BEIIECTB Ha OCHOBE
[Tepunogmueckoii cucteMsl Kak rpaduueckoro orodbpaxenus [lepruoguueckoro 3aKoHa;

— Xapaxkmepu306amsv S- U P-3JEMEHTHI, a TAKXKE JKEJIE30 MO0 UX MojoxkeHuto B Ilepruognyeckoin
cucteme /. 1. Menneneena,

— kaaccuguyuposams XUMUYECKHE CBS3M M KPUCTAJUIMYECKUE PEIIETKH, OOBICHATDH
MEXaHU3Mbl HMX 00pa3oBaHUS U JOKa3blBaTb €IUHYI0 TPUPOAY XHUMHUYECKUX CBA3ed
(KOBaJIEHTHOM, MOHHOM, METANINYE CKOM, BOIOPOTHOM );

— 00bsACHAMb TPUYUHBI MHOTOOOpa3us BEIIECTB, UCIONb3YS SBICHUS W30MEPUU, TOMOJIOTHH,
aJNIOTPOIUU;

— Kaaccuguyuposams XUMUYECKIE PEAKIUU B HEOPraHMYECKOW W OPraHMYeCKOW XUMHH I10
pa3IMYHBIM OCHOBAaHUSAM M YCMAHAGIU8amb CIEUU(UKY TUIOB peakUuil OT 00IIero uepes
0COOEHHOE K EIMHIYHOMY;,

— Xapaxmepu3o6ams TUAPOIN3 KaK CHeNU(UYHBI OOMEHHBI MPOIECC M PACKPbl8Amb €ro
POJIb B )KMBOM U HEXUBOU ITPUPOLE;

— Xapaxmepuz06amb SIEKTPOIN3 KaK CHeUU(PUYHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MIPOLIECC U ONPENEIISATh €r0 MPAKTUYECKOE 3HAUECHHE;

— Xapaxmepu306ams KOPPO3UIO0 METAUIOB KaK OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC U
npeonazams CoCoObl 3aIIUTHI OT HEE,;

— Kaaccuguyuposams HeOpraHMUECKHe U OPraHNYeCKHe BEIIECTBa;

— Xapaxmepu306ams OOIME XMMHYECKHE CBOMCTBA Ba)KHEHIIMX KJIACCOB HEOPraHMYECKHX H
OpPraHNYECKUX COCTMHEHUH B IJIaHE OT 00IIIEero yepe3 0COOEHHOCTh K €IMHUYHOMY;

—  UCNnob306amb 3HAKOBYIO CHCTEMY XHMHMUYECKOrO S3blKa JUIsi OTOOpakeHUs COCTaBa
(xuMuueckue GopMYyJibl) U CBOMCTB (XMMHUYECCKHUE YPABHEHHS) BEIIECTB;

— UCNOb306aMb IPABUIIA U HOPMBI MEKIYHAPOIHOW HOMEHKIIATYPhI JIJIsl Ha3BaHUM BEILECTB IO
dbopmMynaM 1, HA00OPOT, TSI COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYpPHBIX (DOpPMYIT COeTMHEHUIA
10 UX Ha3BaHUSIM;

— 3Hamb TPUBHUATBHBIC HAa3BaHUS BAXHEUIIMX B OBITOBOM OTHOIIEHWH HEOPTaHUYECKUX H

OpPraHu4C€CKHX BCIICCTB,



— Xapaxmepu306ampb CBOHCTBA, INOIY4YEHHE M IPUMEHEHUE Ba)KHEHINUX IPEICTaBUTENIEH
KJIACCOB OPraHUYECKUX COCAMHEHMH (AJIKAaHOB, AJIKEHOB, aJIKUHOB, aJIKaJUEHOB, apOMaTUYECKUX
YIJIEBOJOPOJOB, CIHUPTOB, (PEHOJIOB, ajbJErHJiOB, NPEAEIbHBIX OIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(UPOB U )KUPOB, YIIIEBOJI0B, AMUHOB, aMUHOKH CJIOT);

—-  yCmamaeauéamv 3aBUCHUMOCTb OSKOHOMUKH CTpaHbl OT JOOBIYM, TPAHCIOPTUPOBKU U
nepepaboTKH YIIIEBOAOPOIHOTO ChIPhs (He(TH U MPUPOIHOTO Ta3a);

— DKCMEPUMEHTAIbHO 100meEepicoams COCTaB M CBOWCTBA BaXXHEMIIMX MpeAcTaBUTeNEH
M3YyYEHHBIX KJIACCOB HEOPraHWYECKUX U OpPraHMYEeCKHX BEIECTB C COOJIIOJCHHEM IpaBUII
TEXHUKH O€30MacHOCTH Jis paboThl € XUMHYECKUMH BEIIECTBAMH U JIaOOpaTOpHBIM
000pyI0BaHUEM;

— Xapaxkmepu3o6ams CKOPOCTb XMMHMYECKOM peakuuu U €€ 3aBUCHUMOCTb OT Pa3JIMYHBIX
(hakTopoB;

— Xapaxmepu306ambs XUMUYECKOE PAaBHOBECUE U €r0 CMEIICHHUE B 3aBUCUMOCTH OT Pa3JIMYHBIX
(hakTopOB;

— npouzeoOums PacdéTbl MO XUMHUYECKMM (opMmynaM U ypaBHEHMSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILIEHUI MEXK/Y yUaCTHUKAMU XUMUYECKUX PEaKLIUi;

— cobnodams NpaBUiIa HKOJIOIMYECKOM 6€30IaCHOCTH BO B3aMMOOTHOILIEHUSAX C OKpY’Karollei
cpenoii mpu o0palleHny ¢ XUMHUYECKUMU BEIIeCTBAMU, MaTepualaMu U MPOIIECCaMU.
Buinycknuk na 6a3060m yposne noayuum 603MOHCHOCHLb HAYHUMbCA:

— UCNONb308amb METOABl HAyYHOTO TIO3HAHUS TIPU BBHINOJIHEHHHM IPOEKTOB M Yy4eOHO-
MCCJIEIOBATENILCKUX 3374 XUMUYECKON TeMaTHKU;

— NpOocHO3UpOo6amsv CTPOCHHE M CBOMCTBA HE3HAKOMBIX HEOPraHMYECKHX U OPraHMYecKHX
BEIIECTB Ha OCHOBE aHAJIOTUH;

— npocHO3uposamb TEUEHHE XHUMHUYECKHX IpPOLIECCOB B 3aBUCUMOCTH OT YCIOBUH HX
IIPOTEKAHUS U IPEAJIaraTb CocoObl YIpaBIeHUs STUMH IIPoLlecCcaMH;

— ycmauaenueams B3aMMOCBS3M XMMUHU C IpeIMEeTaMd T'yMaHMTapHOTO LHMKJIA (S3BIKOM,
JTUTEPATy PO, MUPOBOI XyI0’KECTBEHHOU KYIIbTYPOH);

— pAacKpbieamsy PoJib XUMUYECKUX 3HAHUH B OyyIiel NpakTHYeCKON AesITEIbHOCTH;

—  packpvleamb  POlNb  XUMUYECKMX 3HaHMM B  (OPMHPOBAHMU  HMHIMBUIYaJIbHON
00pa3oBaTesIbHON TPAEKTOPUH;

— NpocHO3upOo6amb CHOCOOHOCTh HEOPraHMYECKUX M OpPraHMYeCKHX BEIIECTB IPOSBIISTH
OKHMCIIUTENbHbIE W/WIM BOCCTAaHOBHUTENIbHBIE CBOWCTBA € Y4Y€TOM CTEMEHEell OKHCIIEeHUus
3JIEMEHTOB, 00pa3yOLIUX UX;

— apeymeHmupoeams €OUHCTBO MHMpPA BEIIECTB YCTAHOBICHUEM TI€HETUUYECKOM CBSI3U MEXIY

HCOPraHN4CCKUMHU U OPraHn4CCKUMHA BCUICCTBAMU,



— 61ademb XUMUYECKUM S3BIKOM JJIs1 000TaIleH s CIIOBAPHOTO 3araca U pa3BUTHUS peuu;

— Xapaxkmepu3068amy CTAaHOBJICHHE HAyYHOW TEOpUM Ha mpumepe OTKpwITUs [lepuonmueckoro
3aKOHA U TEOPUH XUMHUYECKOIO CTPOEHHUSI OPraHUYECKUX BEILECTB;

— KPHUTHYECKH OMHOCUMbCS K TICEBIOHAYYHOW XUMHUYECKOM HMHGMOpMALMH, MOIYy4aeMOu U3
Pa3HBIX UCTOUHUKOB;

— noHumams TIOOAIBHBIE TPOOJEMBI, CTOAIIME TEpea YeNOBEUECTBOM (DKOJIOTHYECKUE,
SHEPTreTUYECKUE, CBHIPHEBBIC), U npedideams MYyTH WX PEIICHUS, B TOM YHCIE U C IMOMOIIbIO

XUMUH.

Temamuueckoe naanupoeanue 10 knacc 6azoswtii yposenw (34u; 1u/neo).

No HanMmenoBanune Bcero W3 Hux
n/n pas3aesioB U TeM 4acoB [IpakTrueckue KontponbHabie
paboThI paboThI

[Ipenmert
OpraHUY€eCcKOoin
xumuu. Teopus
CTPOCHHUS
OpraHUYECKUX
coenuHeHuii A. M.
byrneposa

2. VYrneBonoponsl U X 12 Nel
MIPUPOTHBIC
UCTOYHUKHA

3. | Kucnopon- n 14 Nel Ne2
a30TconeprKamme
OpraHu4ecKue
COCIMHCHHUS

4. Opranuueckast 5 Ne2.
XUMHUS U 001LIIECTBO

8 | IloBTOpEHue n 1 Ne3
o0o01eHue Kypca.
[TonBenenue UTOroB
y4eOHOro roja.

Pezepn 1

Hroro 34 2 3

Temamuueckoe naanuposanue 1lxknacc 6azoswiii yposenv (34u; 1u/ned).

\Ni HaumenoBanue ‘ Bceero ‘ W3 Hux ‘




pasnienoB U TeM 4acoB [IpakTHueckue KonTtposbHbie
1| paboThI paboThI
/
I
1| Crpoenne BemecTB 9
2| XuMHu4ecKue peakiuu 12 Nel Nel
3| BemecTrBa u UX 9 No2 Ne2
. | cBOMCTBA
4| Xumus u 4 Ne3
COBpeMeHHOe
00IIEeCTBO
Hroro 34 2 3




IIpumepHoe KaTeHAAPHO-TeMAaTHYeCKOe IUNIAaHUPoBaHue Kypca 10 kiacca

(1 u B HEmenro0, Bcero 34 4, u3 HUX 1 4 pe3epBHOE BpeMs)

XapakTepuCTUKa OCHOBHBIX BHJIOB

Homepa Tema ypoka OCHOBHOE CONIepKaHUE YpOKa JESITETPHOCTH 00yJaronmxcs (Ha ypoBHE
YPOKOB TI/TT
Y4eOHBIX 711 CTBHIA)

1—2 Tema 1. Ilpeamer oprannveckoid xumuu. Teopusi cTpoenunsi opranudeckux coequnenuii A. M. Byriieposa (2 4)

1 [Ipenmer opraHnYeCcKOil XUMUHU Opranuueckue BenlecTBa: MpupoaHbIe, XapakTepu30BaTh 0COOEHHOCTH COCTaBa U
HCKYCCTBEHHBIE M1 CHUHTETHUUECKUE. CTPOEHUSI OPraHMYECKUX BEIIECTB.
Oco0eHHOCTH COCTaBa U CTPOEHUS KnaccudunuponaTb ux Ha OCHOBE
OpPraHMYeCKUX BemeCcTB. BuTanmsMm u ero kpax. | MpOUCXOXKICHUS U IEPEPaOOTKH.
[Tonsitue 00 yraesogoponax. ApryMeHTHpOBaTh HECOCTOATEIbHOCTh
Lemoncmpayuu. IlnaBnenue, oOyrivBaHue u BUTAJIU3MA.
TOPEHUE OPraHNYECKUX BelecTB. Moaenu OmnpenensiTh OTAMYUTEIBHBIE 0COOCHHOCTH
MOJIEKYJT OPTraHUYECKUX COCTMHEHUHN Pa3HBIX YIJIEBOIOPOJIOB.
KJIACCOB (I1apOCTEP)KHEBBIE U OOBEMHBIE).
OrmpeneneHue EMEHTHOTO COCTaBa
opraHuueckux coequuenuil. [loptpersr A. M.
bytnepona,
1. 5. Bepuennyca, ®. Bénepa

2 OCHOBHBIE M1OJI0KEHUS TEOPUU OCHOBHBIE MTOJOKEHUS] TEOPUU XUMHUUECKOTO Dopmynuposams OCHOBHBIE MTOJIOKEHUS

XUMHUYCCKOI'O CTPOCHUA

A. M. bytneposa

CTPOCHHUS

A. M. BymiepoBa. BaienTHOCTE. CTpyKTYypHBIE

TECOPUU XUMHNYCCKOT'O CTPOCHUA

A. M. Bytneposa.




(OpMyJIbl — TOJIHBIE U COKPAILEHHBIE.
IIpocthie (omuHapHBIC) U KpaTHBIE (IBOWHBIC U
TpOiHBIE) CBsI3U. MI30Mephl U U30Mepusl.
B3aumHoe BiMsiHEE aTOMOB B MOJIEKYJIE.
Llemoncmpayuu. Iloptpersl

A. M. bytneposa, O. @pankianja,

®. A. Kekyre.

Jlabopamopuvie onvimol. U3roToBIeHNE

Mojenen OpPraHUv4CCKHUX COeaUHECHUM

Pa3znuyarh MOHSATHS «BAJIEHTHOCTDY U
«CTEIEHDb OKUCIIEHUAY.

CocraBisaTh MOJICKYJISIPHBIC M CTPYKTYPHBIC
(bopMyIbI.

KnaccudummpoBars KOBaJICHTHBIE CBSI3H 10
KpPaTHOCTH.

OOBACHATD SIBJICHHE U30MEPUHU U B3aUMHOE

BJIMAHUC aTOMOB B MOJICKYJIC

Tema 2. YIiIeBoAOPOAbI M MX MPUPOIHBbIE HCTOYHUKH (12 4.)




AJIKaHBI

I'omonoruueckuil psii ajkaHoOB W €ro oOImas
dopmyna. CTpykTypHasi ©30Mepusi yrIIepOIHOM
nenu. Panukansl. HomeHknaTypa ankaHOB.
XUMHUYECKME CBOMCTBA AaJKaHOB: TOpPEHHE,
peakmuu  3amenieHusi  (raJloreHupOBaHUE),
peakuusi  pa3JIOKEHHUs ~ MeTaHa,  Ppeakius
JeruIpUPOBAHUS dTaHA.

Jlemoncmpayuu. I'opeHre akaHOB U3
pe3epByapa razoBoi 3axxurajiku. OTHOILLIEHUE
aJKaHOB K OPOMHOI BOZIE PaCTBOPY
MepMaHraHaTa Kajusl.

Jlabopamopuvie onvimol. OOHapYy)KEHUE

MIPOAYKTOB I'OPEHHUS CBEYU

OnpenensTe NPUHAIIEKHOCTh COSAUHEHUN K
aJIKaHaM Ha OCHOBE aHaJIn3a COCTaBa UX
MOJIEKYI.

JlaBaTe Ha3BaHMA AJIKAHAM 10 MEXAYHAPOIHON
HOMEHKJIAType. XapaKTepu30BaTh COCTAB U
CBOMCTBA BaKHEHIINX IIPEICTaBUTENCH
AJIKaHOB.

HaGmonaTh XMMHYECKUI 3KCIIEPUMEHT ¢
¢buKcupoBaTh ero pe3ynpTarsl. Paznnyars

IOHATUSA «KT'OMOJIOI» U «HU30MEP»




AJIKEHBI

OtuieH. ['oMosornyeckuii psjl aakeHoB.
Homenxknatypa. CTpykTypHast ©30Mepus.
[IpombllIeHHOE OTYYEHHE aIKEHOB: KPEKUHT
W JICTUIPUPOBAHUE aJIKaHOB. Peakims
JeruIpaTaliiy dTaHoJa, KaK J1abopaTopHbIN
croco0 moyydeHus 3TuiieHa. Peakuuu
MPUCOCIMHEHUS: TUIpATALIHS,
TUAPOrajJoreHupoBaHue, raJoreHupoBaHue,
nonuMepuzauuu. [IpaBuiio MapkoBHHUKOBA.
Oxkucnenue ajikeHOB. KauecTBEHHbIE peakiuu
Ha HENpEeAEIbHbIE YTIEBOIOPOIbI.
Jlemoncmpayuu. T'opeHue 3TUIEHA.
KauecTBeHHbIE peakiuy Ha JBOWHYIO CBS3b:
o0ecIBEeYnBaHUE ITUIIEHOM PacTBOPOB

IepMaHraHara KajJusa u 6p0MHOI>i BOJHBI.

OnpenensaTe NPUHAIEKHOCTh COETMHEHUN K
aJIKeHaM Ha OCHOBE aHaJIh3a COCTaBa UX
MOJIEKYIL.

JlaBaTe Ha3BaHMS AJIKEHAM I10 MEXAYHaPOIHON
HOMEHKJaType. XapaKTepu30BaTh COCTaB U
CBOMCTBA BaKHEHIINX MPEACTABUTEIICH
AJIKCHOB.

HabmtonaTh XMMHYECKUI KCIIEPUMEHT C
(bUKCUPOBATh €T0 PE3yIbTaThl

Pa3imuaTthe NOHATHS «TOMOJIOT» U «H30MEP»

JJIA aJIKCHOB

Ankanuensl. Kayuyku

Homenknarypa. Conpsix€HHbIE T EHBI.

byranuen-1,3, wnsonpen. Peakuust JleOenesa.

Peakuun MIPUCOCANHEHUS aJIKa/IMEHOB.
Kayuyku:  HaTypalbHBIA,  CHHTETHYECKHE
(OyTaaueHOBBI, H30IPEHOBBIN ).

Bynkanuzanus kayuyka. Pesnna. D60HUT.

Jemoncmpayuu. Konnexuus «Kayaykum.

OnpenensaTe NTPUHAAIEKHOCTb COEIMHEHUN K
aJKaJyMeHaM Ha OCHOBE aHaJM3a COCTaBa UX
MOJIEKYIL.

JlaBaTh Ha3BaHUS AJIKEAMEHAM 10
MEXIYHAPOIHON HOMEHKJIAType.
XapaKTepu30BaTh COCTaB U CBOMCTBA

BAYKHEHIINX MpecTaBUTENeH ajIKalieHOB.




Jlabopamopuvie onvimol. UccnenoBanue

CBOICTB Kay4yKOB

Oco3HaBaTh 3HAYUMOCTB POJIM OTEYECTBEHHOIO
YYEHOIO B MOJTYUYEHUH TIEPBOTO
CHUHTETHYECKOI0 KayuyKa.

VYcTanaBImBaTh 3aBUCHMOCTD MCXOY
CTPOEHUEM U CBOMCTBAMM MOJIMMEPOB Ha

IIpUMepe KayuyKa, pe3UHbI U 500HUTA

AJIKUHBI OO0miast  XapakTepucThKa Tomosiormueckoro | OmpenensTh TPUHAICSKHOCTh COSTUHEHUN K
psna. CrocoObl  00pa3oBaHMsl  Ha3BaHWI | aJIKWHaM Ha OCHOBE aHAJIM3a COCTaBa UX
AJKUHOB. XMMHYECKHE CBOKCTBA ALETHJICHA: | MOJIEKYJI.
rOpeHue, peakuuu npucoenuHenus: | /laBare Ha3BaHUs aJKMHAM IO MEXyHaPOAHOU
TUAPOrajioreHUpOBaHuUE, rajJoreHMupoBaHMUE, | HOMEHKJIAType. XapaKTepu30BaTh COCTaB,
ruaparanus  (peakiuss KydepoBa), — ero | CBOCTBa M MPUMEHEHHE allETUIICHA.
MOJIy4Y€HUE W NpUMEHEeHHe. BUHuMIXiopua M | YcTaHaBIMBATh NPUYMHHO-CIIEACTBEHHYIO
€ro MoJMMepHU3alnsl B MOTUXJIOPBUHUII. CBSI3b MEXK]lYy COCTABOM, CTPOCHHEM MOJIEKYII,
Lemoncmpayuu. Iloydenue aneruiieHa CBOMCTBaMU U IIPUMEHEHHUEM alleTHIICHA.
peakmuei ruapoan3a Kapouaa KaabIius. HaGmogath XuMU4ecKuil SKCIEPUMEHT C
I'openue anernnena. KauecTBeHHble peakiuu (bUKCUPOBATh €T0 PE3yIbTaThl
Ha TPONHYIO CBsI3b: 00ECIIBEUHBAHUE PaznuuaTth MOHATHS «TOMOJIOT» U «H30MEP»
allETUJIEHOM PacTBOPOB I€PMAHTaHaTa Kajusi U | JUIsl AJIKUHOB
OpOMHOI BOJIBI.

ApeHbl beH30:1, kak mOpencTaBUTENIb apOMaTHUYECKHUX | XapaKTEpH30BaTh COCTaB, CBOKMCTBA U

yrieBogopoaoB. CTpOEHHE €ro MOJIEKYJbl U

npuMeHeHue OeH3ona.




CBOMicTBA  (u3MUYECKHE W  XUMHYECKHE
CBOMCTBA: TOPEHHE, PEaKIUU 3aMEIICHUS —
rajorecHupoBanue, HuTpoBanue. [lonmydeHue u
npUMeHeHue OeH3oa.

Jlemoncmpayuu. ViccnenoBanue CBOWCTB

OeH30I1a ¢ TOMOIIBIO OBITOBOTO PaCTBOPUTEIIS

YcraHaBIMBaTh NPUUYMHHO-CIIE/ICTBEHHYIO
CBSI3b MEX/1y COCTAaBOM, CTPOSHHEM MOJIEKYII,
CBOICTBaMHU U ITPUMEHEHHEM OeH30J1a.
HabmronaTh XMMHUECKHUI SKCTIEPUMEHT C

(UKCUpPOBATH €r0 Pe3yJIbTaThl

«ConbBEHT»

10 IIpupOnHBIN U MOMYTHBI Ta3bl CocraB npuponHoro rasa. Ero HaxoxneHnue B | XapaKTepu3oBaTh COCTaB U OCHOBHBIE
npupoze. [IpenmyniecTBa NpupoAHOro ra3a Kak | HampaBJeHUs IepepabOTKH U UCIIOJIb30BAHUS
TOIJIMBA. Xumnueckas nepepaboTKa | MPUPOIHOIO rasa.
OPUPOAHOrO  rasa: KOHBepcus, nupoau3. | CpaBHUBATh HAXOXKJEHUE B IPUPOAE U COCTAB
CuHTe3-ra3 u ero npuMeHeHue. IIPUPOIHOTO U IMOMYTHBIX I'a30B.
[TomytHble Ta3el, ux cocrtaB. [lepepaboTka | XapakTepnu3oBaTh COCTaB U OCHOBHBIE
NONMYTHOI'O Tra3a Ha (pakUuu: CyXOW ras, | HalpaBJeHUs nepepaboTKU U MCIIOJIb30BaHHS
MpornaH-0yTaHOBasi CMECh, Fa30BbIN OCH3MH. MOy THOTO ra3a
Hemoncmpayuu. Kapra mone3HbpIX HCKOIAeMbIX
P®

11 He¢tp 1 criocoOb! €€ nepepadoTku CocraB He(Tu 1 €€ nepepaboTKa: IeperoHka, XapaKTepu30BaTh COCTaB U OCHOBHBIE

KpekuHr, pudopmunr. HedrenpoaykTsl u ux
nonydenue. [ToHsTHE 00 OKTAHOBOM YHUCIIE.
XI/IMI/I‘ICCKI/IC CHOCO6I>I ITOBBIIIICHUS KAaYCCTBaA
OeH3HHA.

Hemoncmpayuu. Konnexus «Hedts u

HarpaBJICHUS nepepaboTKH HEPTH.
Paznuyare HedTAHBIC (PPAKIUU U OMKUCHIBATH
00J1aCTH UX TPUMEHEHHUS.

Oco3HaBath HEOOXOIUMOCTh XUMUYECKUX

CI0COOOB MOBHIIICHUS KauecTBa OeH3MHA




He(TEnPOaYKThI», BUIEOPPArMEHTHI U ClIaii bl
«I1eperonka Hedru». Kapra nosesnbix

HcKonaeMuIx PO

12 Kamennslii yromnp u ero nepepabotka | KokcoBaHue KaMEHHOTO YIUISi M €ro MPOAYKTHL: | XapaKTepru30BaTh OCHOBHBIC MTPOAYKTHI
KOKCOBBIN ras, aMMUa4yHas BOJIa, | KOKCOXMMUYECKOT0 Mpou3BoacTBa. ONUChIBATH
KaMEHHOYTOJIbHasl cMoJa, Kokc. lazudukanus | o61acTv MpUMeEHEHUS
KaMEHHOTI'O YIJIs. KOKCOBOI'O T'a3a, aMMHUa4YHON BOJIBI,
Lemoncmpayuu. Konnexuns «KaMeHHBIN yroyib | KAMEHHOYTOJIBHOM CMOJIbI, KOKCA.
U IIPOAYKTHI €ro NepepadoTKm. Oco3HaBaTh HEOOXOAUMOCTb Ta3upuKaLun
BuneodparmenTs! u cnaiasi KaMEHHOI'0 yIJis, KaK ajJbTepHATUBBI
«Kokcoxummuueckoe npou3BOACTBOY MIPUPOIHOMY rasy.
13 [ToBrOpenue u 0000IICHNE TecTtupoBaHue, pelIeHNE 3a1a4 U YIIPAKHEHUN | BBINOIHATE TECTHI, peliaTh 3a1a4u U
10 TeEME YIPaXHEHHUS 110 TEME.
[TpoBOANTH OIIEHKY COOCTBEHHBIX JIOCTHIKCHHI
B YCBOCHHUU TEMBI.
KoppektupoBarb cBOM 3HaHHS B COOTBETCTBUH
C IUIAHUPYEMBIM PE3yJIbTaTOM
14 Kontpomnsnas padora Ne 1 «Teopust cTpoenust oprannueckux coeauneHnii A.M. bytiepoa. YrieBomopoas»
15—28 Tema 3. KucJiopoa- u a3orcoaep:kanie opranudyeckue coeaunenus (14 u)
15—16 OJIHOATOMHBIE CITUPTHI OyHKIMOHANbHAA THUAPOKCUIIbHAS Tpymmna. | Ha3pBate ciupThl O MEXIYHAPOIHON
I'omonornueckuii pAan MPENENbHBIX | HOMEHKIIAType.

OJHOATOMHBIX CIIMPTOB. I/I30Mep1/151 IIOJIOXCHUA

XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA,




GyHKIMOHAIBHON Tpynibl. BogopoaHas cBs3b.
XUMHUYECKHE CBOMCTBA COUPTOB. AJbJeruHas
rpynma. Peaknus sTepuduKanuu, CIOXKHBIC
a¢upsl. [lpumenenue cruptoB. J[leiicTBue
METHUJIOBOTO W ATUJIOBOTO  CHOUPTOB  Ha
OpraHHU3M YeJIOBEKa.

Hemoncmpayuu. OKUCIeHUE CIUPTa B
aJbJIeru.

Jlabopamopuvie onvimul. CpaBHEHUE CKOPOCTH

HucnapeHusd BOAbI U OTaHOJIA.

CIOCOObI MOTYYEHUsI U 001aCTU TPUMEHEHUS
IIPEAEIIbHBIX OJHOATOMHBIX CIIMPTOB.
YcraHaBIMBaTh NIPUUMHHO-CIIEICTBEHHYIO
CBSI3b MEXJly COCTaBOM, CTPOCHUEM MOJIEKYI,
CBOMCTBaMU M IIPUMEHEHUEM METAHOJIA U
9TaHOJIA.

Habmonats, caMocTOATENBHO TPOBOAUTD U

OIMCBIBATh XMMHUUYECKUU OKCIICPUMCHT

17 MHoroaToMHbI€ CITUPTHI OTUICHITINKOIb, KaK npencraButensd | KinaccuduuupoBars COUPTH IO UX aTOMHOCTH.
JIByXaTOMHBIX H TJIMLEPUH, KaK MPEACTaBUTENh | XapaKTepu30BaTh CTPOEHUE, CBOMCTBA,
TpEXaTOMHBIX cIUPTOB. KauecTBeHHAs peakius | CocoObl MOTyYeHus: U 00JaCTH MPUMEHEHHS
Ha MHOTOATOMHBIE€ CIHUPTHI, HUX CBOMCTBA, | MHOTOATOMHBIX CIIUPTOB.
nonydyeHue u npumeHeHue. llonstue 00 | MaeHTHQUIIMPOBAaTH MHOTOATOMHBIE CIIUPTHI C
aHTu(dpu3ax. MTOMOIIbI0 KAYECTBCHHON PEAKIINH.
Hemoncmpayuu. KauectBeHHas peakuus Ha Habmronats, caMoCTOATENbHO TPOBOAUTH U
MHOTOaTOMHBIE CITUPTHI. OINMUCHIBATH XUMUYECKUN IKCITEPUMEHT
Jlabopamopuvie onvimol. PacTBOPUMOCTD
IJIMLIEPHHA B BOJIE

18 deHou Crpoenue, MOJIyYEHUE, CBOMCTBa U | XapaKTepu3oBaThb CTPOCHUE, CBOWMCTBA,

npuMeHeHue Qenona. KauecTBeHHble peakuuu

Ha ¢QeHon. BzanMHOe BIMSHHE aTOMOB B

CIOCOObI MOJTYYeHUsI U 001aCTH TPUMEHEHUS

denona.




MoJiekyie (enomna.
Jlemoncmpayuu. 3aBUCUMOCTh PACTBOPUMOCTH
(deHoJIa B BOJIE OT TEMIIEPATYPHI.

BsaumonelictBue ¢peHona ¢ 6poMHOI BogoH U

WnentuduurpoBath GEHOI C TOMOLIBIO

Kaue€CTBEHHBIX PEAKIUM.

CoOmronars mpasuiia 6€30MacHoOro ooparieHus

xnopuaom xeneza(lll), kak kagecTBeHHBIE ¢ ¢peHomoM
peakuuu

19 AJBIETUABI U KETOHBI Qopmanpaeru M aneTadpleruy,  Kak | XapaKTepu3oBaTh CTPOCHUE, CBOWCTBA,
IOPEACTaBUTENN  aJbAETUAOB, COCTaB  UX | CHOCOOBI MOJyYEHHUS U 00JaCTH PUMEHEHUS
MoJtekysl. OyHKIIMOHATbHAS KapOoHMIIbHASA | (hopMalibJeruia U aleTaibIeruia.
rpymma. KauectBeHnHbIe peaxkuuu Ha | MneHTHUIMPOBATh abIETH/IbI C TOMOIIBIO
aJbJETU/IbI. CpoiicTBa,  MONy4YeHHWE U | KAUECTBEHHBIX PEAKIIUM.
MIPUMEHEHUE dhopmansaeruna u | Cobmronarh mpaBuia YKOJIOTHIECKH
aneranpaernga. Peakiuu TMOJMKOHJEHCAIMU | TPAMOTHOIO U G€30MacHOro 0OpalieHus ¢
it popmanpaeruaa. [lonsTue o keToHax Ha | GOPMaIIbIAETHUIOM.
IIpUMepE aleToHa.
Hemoncmpayuu. Peakuyu cepeOpsHOTo
3epKaJia ¥ CO CBEXKEMOIY4EHHBIM TUAPOKCHIOM
menu(ll) npu HarpeBaHUM, KaK Ka4eCTBEHHbIE
pEaKIUU HA aJIbAETU/Ibl

20 KapOoHOBBIE KUCTOTHI ['omonoruyueckuii psn npenenbHbIX | XapaKTepu3oBaTh CTPOEHHE, CBOICTBA,

OTHOOCHOBHBIX KapOOHOBBIX KHCJOT. JKHpHBIE
KHUCJIOThl. XMMHUYECKHE CBOMCTBA KapOOHOBBIX

KHCIOT. HonyquI/Ie u IIPUMCHCHHC

CIOCOOBI MOJTYYEHUsI U 001aCTH TPUMEHEHUS
MYpPaBbUHOW U YKCYCHOW KHUCIIOT.

Paznauuarhe ob1ee, 0COOEHHOE U €AUHHYHOE B




MYpPaBbUHON U YKCYCHOU KHMCJIOT.
Lemoncmpayuu. OGpa3ibl MypaBbUHOM,
YKCYCHOM, TaJIbMUTUHOBOM U CT€apUHOBOMN
KHCJIOT U UX PaCTBOPUMOCTH B BOZIE
Jlabopamopuvie onvimovl. XUMHUYECKHE

CBOMCTBA YKCYCHOH KHCIIOTBI

CTPOEHUU U CBOMCTBAaX OPraHUYECKUX
(MypaBBbUHON U YKCYCHOM) M HEOPraHUYECKUX
KHCIIOT.

Habmtonats, mpoBOANUTE, ONMUCKHIBATH U
(buKcupoBaTh pe3yabTaThl JEMOHCTPALIMOHHOTO
1 JJaOOpaTOpHOro XUMHUYECKUX
JKCIIEPUMEHTOB.

CoburoaTh IpaBUiIa SKOJIOIMUECKU
I'pPaMOTHOrO U 6e30macHoro oopamieHus ¢

Kap6OHOBbIMI/I KHCJIOTaMH

21

Crnoxubie 3¢upsl. JKupbl

Peakiust srepudukanmu. CrnoxHbie 3(UPHL
Kupsl, ux coctaB U ruapoin3 (KUCIOTHBIM U
niea04Hom ). Mputa. ['unpupoBaHue KUpoB.
Hemoncmpayuu. Konnexus CIIOXHBIX dQHPOB.
Konnekuust xupon. O0pasiisl TBEPAOTO U
KHUJKOTO MBLIA.

Jlabopamopnvie onvimel. OnipeneneHue

HEOPCACIbHOCTHU PAaCTUTCIILHOIO Macjia

OnwuceIBaTh peakluu dTepu prUKanuu Kak
oO0paTuMoii 0OMEHHBIH MpoLecc MEXTY
KHCIIOTAMH U CIIUPTAMH.

XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA,
CIIOCOOBI TOTYYEHHUS ¥ 00JIaCTH TPUMEHEHHS
KHUPOB.

VYcTaHaBaMBaTh 3aBUCUMOCTb MEXKIY
(U3NYECKUMU CBOWCTBAMHU )KHPOB, COCTABOM
UX MOJIEKYJ U IIPOUCXOXKIECHUEM.

Y IPOU3BOJICTBO TBEP/BIX )KUPOB HA OCHOBE
pacTUTENbHBIX Mace.

Habmtonath, npoBOANTE, ONUCHIBATH U

(buKCcUpOBaTh pe3yabTaThl JEMOHCTPALIMOHHOTO




1 1a00PaTOPHOr0 XUMHYECKUX IKCIIEPHUMEHTOB

22 VYrieBonsl YrieBonsl. MoHocaxapubl. [oko3a kak OnpenensaTh NPUHAIECKHOCTh OPraHUYECKUX
anpaeruaocnupt. CopOuT. MonoyHoKHCIOE U COEIMHEHUH K YITIEBOJaM.
cupToBoe OpokeHne. @OTOCUHTES. Paznuuare MOHO-, M- ¥ TTOJIMCAXapHUAbI 11O UX
Hucaxapuasl. Caxapo3sa. [lonmcaxapuabl: CIOCOOHOCTH K THAPOIH3Y.
Kpaxmall, IeJUIII03a. [IpuBOANTE TPUMEPHI NPEACTABUTENEN KaXKI0U
Llemoncmpayuu. AnbieruiHbIe CBOUCTBA U TPYMIBI YITIEBOIOB.
CBOICTBAa MHOIOaTOMHBIX CIUPTOB IVIFOKO3bI B Habntonats, mpoBOANUTH, OMUCHIBATH U
peaknusx ¢ ruapokcugom meau(ll). (buKCUpOBaTh pe3yabTaThl JEMOHCTPALIMOHHOTO
Wnentnduxamms kpaxmana. 1 1a00PaTOPHOr0 XUMHYECKUX IKCIIEPHUMEHTOB
Jlabopamopuvie onvimoel. U3roToBieHue
KpaxMaJIbHOTO Kiercrepa. MaeHTndukanus
KpaxmaJia Kak KOMIIOHEHTa HEKOTOPBIX
MPONYKTOB MU TAHUS

23 AMuHBI AmuHorpynna.  AMuHBL  mOpenenbHble U | OnpenensTs NPUHAAIEKHOCTh OPraHMYECKOro

apomatndeckue. AnunvH. [lonyyeHne aMuHOB.
Peaknus 3uHuHa. XUMHUYECKHE CBOMCTBA U
IPUMEHEHUE aMUHOB.

Lemoncmpayuu. loprper H. H. 3ununa.
Kotekuys aHMIIMHOBBIX KPACUTEIIEH.
Jlabopamopuvie onvimul. I3roToBIIeHNE

MojeJIel MOJIEKYJI aMUHOB

COCTUHCHUS K aMUHaM Ha OCHOBE aHaIM3a
COCTaBa €ro MOJIEKYJI.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CHOCOOBI MOJTyYEHUs U 00JaCTH MPUMEHEHHS
aHWJIMHA.

AprymeHTHpoBaTh 4YyBCTBO TOPAOCTH 32
JIOCTH>KEHUSI OTE€UE€CTBEHHON OpraHnyecKoiu

XUMUH.




CoOmnronars nmpaBuiia 6€30MacHoro ooparieHus

C AaHUJIMHOM U KpaCUTCJILIMH Ha €0 OCHOBEC

24 AMUHOKUCIIOTHI. AMWHOKHUCIIOTBI, COCTaB WX MOJeKyl1 U | OnpenensaTh MPUHAIICKHOCTh OPraHUIECKOTO
CBOWCTBA, Kak aM(OTEpHBIX OPraHMYECKHUX | COSIUHEHUS K aMHHOKHCIOTaM Ha OCHOBE
COCAMHEHHWH. [MWIMH, Kak MpeACTaBUTENh | aHAM3a COCTaBa X MOJIEKYIL.
aMUHOKHCIIOT.  [lodydeHne  TOJUIETHIIOB | XapaKTepHU30BaTh CBOWCTBA aMUHOKHCIIOT KaK
peakiueil  monuMkoHaeHcaruu. [loHsATHE O | aM(pOTEPHBIX COCTUHCHUH.
MENTUTHON CBSI3H. Pasnugate peakiuy MOJMKOHICH CAIlU H
Jlabopamopmuvie ~ onvimul. W3sroroBiienne | MENTHIHBIE CBSI3U
MOJZIENTA MOJIEKYJIbl TIUIIMHA

25 benku CrtpoeHne MoJIeKyJT OCJIKOB: TTepBUYHAS, XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
BTOpPHYHAS ¥ TPETHYHAS CTPYKTYPHI. CTPYKTYPY H CBOICTBa OEIIKOB.
KauectBeHHbIe peakiinu Ha O€IKH, UX WnentudunmpoBats OeIKu.
TUAPOIH3, IEHATYpalus U OMOIOTUYECKUe OmnuceBaTh OMOIOrOYECKHE CBOHCTBA OEITKOB
GyHKIUH. Ha OCHOBE MEKIPEIMETHBIX CBS3€H XUMUU U
Jlemoncmpayuu. KauecTBeHHbIE peakIIud HA Oounosoruu
OenKHu.

26 [TpakTuueckas pabota Ne 1. Wnentudukanns opraHM4ecKuX COEIMHEHHH [TpoBonuTH, HAOMIONATE U OMUCKHIBATH

NnenTrukamnmss opraHuIecKux

COEMHEHUN

XUMHUYECKAN SKCIIEPUMEHT JJIS
MOATBEPKICHUSI CTPOEHUS U CBOMCTB
Pa3JIMYHBIX OPraHUYECKUX COECIUHEHHI, a
TaK)Xe UX UACHTU(PHUKALIUU C ITOMOIIBIO

Kaue€CTBEHHBIX PEaKIAM




27

[ToBrOopenue u 06061IeHNE

TectupoBanue, penieHne 3aad U yIpaKkHEeHU I

10 TEMC

BrIMoaHATE TECTHI, pelIaTh 3a4a4u U
YOPa)KHEHUS 110 TeME.

[TpoBOANTH OLIEHKY COOCTBEHHBIX JIOCTHIKECHUI
B YCBOCHHUU TEMBI.

KoppekTupoBaTh cBOM 3HaHUS B COOTBETCTBHH

C INIAHUPYEMBIM PEe3yJIbTaTOM

28 KonTtponbHas padora Ne2 «Kucnopon- u a3oTcofepxaniye opraHuueckue CoeTuHEeHUS»

29—32 Tema 4. Oprannyeckasi XuMusi 1 001mecTBo (4 4)

29 buorexHonorus PazButue 6uorexnonoruu. Tpu HampaBieHUs OOBACHATH, YTO TaKOE OMOTEXHOJIOTUS, TEHHAs
OMOTEXHOJIOTUH: TeHHAs (MJIA TCHETHIECKas) (WM TeHeTHYeCKas) HHKEHEpUs, KIETOUHas
WHKEHEpU sI; KJIeTOUHasi HHXXEHEPUSs; WHXXEHEpHU s, OMOJIOrnuecKasi HHKEHEPHUs,
Ouonoruyeckas HHXeHepus. [ eHeTrnuecku KJIOHUPOBaHHE, UMMOOUIN30BaHHbIE
MoauduuupoBaHHsie opranu3msl (IMO) u (bepMeHTHI.
TpaHcreHHas mpoaykuus. Kionuposanue. XapakTepu30BaTh poJib OMOTEXHOJIOTHH B
NmmoOunn30oBaHHbIe (PepPMEHTHI U HX pEeLIEHUH NPOJOBOIbCTBEHHOM MPOOIEMBI U
IIPUMEHEHHE. COXpPaHEHMH 3/I0POBBS YEJIOBEKA
Jemoncmpayuu. BuneodparMeHTsI U CIIai bl
10 OMOTEXHOJIOTUU U UMMOOUJIN30BAaHHBIM
dbepmenTam

30 [Tonumepsl Knaccuduxanus nomumepos. UckycctBennbie | KnaccuduuupoBats moauMepsl M0 pa3iIdndHbIM

MOJIMMEPBI: 11EJITYJION]T, alleTaTHBIN MIENK,
BHCKO3a, IeUI0(aH.

Jlemoncmpayuu. Konanekuusi moJJMMeEpPOB.

OCHOBAHMHAM.

Pazmuuare HNCKYCCTBCHHBIC IMOJIMMCECPHEI,

KJ'IaCCI/I(i)I/IHI/IPOBaTI) X W HIIIOCTPHUPOBATH




KOJ'IJ'IGKL[I/ISI CHUHTCTUYCCKHX ITOJIMMEPOB U

U3IEINN N3 HUX

CPYIIIbI TOJIUMEPOB TPUMEPAMH.
YcraHaBiMBaTh CBSA3M MEXIY CBOMCTBaMU

MMOJMMCPOB U 00JIaCTIMH UX IIPpUMCHCHHA

31 CHHTETHYECKHE MTOJMMEPHI [Momumepu3anust W TMOJMHMKOHACHCANMs, Kak | Pa3zmuuarh TIOJIIM € PU3ALIHIO u
CIOCO0bI MOTTy4YeHUS MTOJIMMEPOB. | MOJUKOHICHCAIIHIO.
CHHTETHYECKHE Kay4qyKH. [Momuctupon, | [IpuBoauTe  mpUMEpPBl  3THX  CHOCOOOB
tedon u MOJIMBUHUIIXJIOPH/I, KaK | MOJYYCHHUS IMOJIMMEPOB.
npeacTaBuTeny miactmacc.  CuHtermueckue | OmuchiBaTh CHHTETUYCCKUE KayqyKH,
BOJIOKHA: KalpOH, HAIJIOH, KeBJIAp, JTaBCaH. IJIACTMACChl W BOJIOKHA HAa OCHOBE CBSI3U
Hemoncmpayuu. Konnexkuuss ~ CHHTETHYECKUX | CBOMCTBa — MPUMEHEHHE
MOJIMMEPOB: IIACTMACC U BOJOKOH M W3JICIH
U3 HUX
32 [TpakTrueckas pabota Ne 2 Pacnio3naBaHue macTMacc U BOJIOKOH [IpoBomuTh,  HaOMIOmATH W OMHCHIBATH
XUMHUYECKHUI IKCIIEPUMEHT JUTSE
UIACHTU(UKAIIMA TUITACTMACC W BOJIOKOH C
MTOMOIIBIO KAYSCTBECHHBIX PEaKIIui
33 IHoBTOopenue u 0600menne kypca. [lonBenenne uToroB yuedHoro rona. UToroBplii KOHTpPoOJIb
34 Pe3epBHOE Bpemst

IIpuMmepHoe TeMaTH4yecKoe MJIaHupPoBanue Kypca 11 kiaacca 6a30B0oro ypoBHst

(1 4 B Hemenr0, Bcero 34 u)




XapakTeprucTuKa OCHOBHBIX BUJIOB

Howepa Tema ypoka OcHOBHOE cofiep)KaHHue YpoKa NEeSITeNIHOCTH 00yJaromuxcs (Ha ypoBHE
YPOKOB T1/T1
y4eOHBIX JEHCTBUI)
1—9 Tema 1. Ctpoenue BemectB (9 4)
1 OCHOBHBIE CBEJIEHHS O CTPOECHUU Crpoenne aroma: cocTaB sipa (HyKJIOHBI) U ApryMeHTHpOBaTh CI0KHOE CTPOCHHUE aTOMa
aToma anekTpoHHas obosouka. [lonsTue 00 M30TOMax. | Kak CUCTEMBI, COCTOSIIIEH U3 Spa U

[ToHsITHE O XMMUYECKOM 3J1EMEHTE, KaK SIIEKTPOHHOM 000IOUKH.
COBOKYITHOCTH aTOMOB C OJJUHAKOBBIM 3apsIIOM XapakTepu30BaTh YPOBHU CTPOEHUS BEUIECTBA.
anpa. OnwuceiBaTh ycTpoiicTBO U paboty bosbiioro
Jemoncmpayuu. IlopTpersl aJIPOHHOTO KOJIIaniepa
3. Pezepdopna, H. bopa. BuaeopparmMeHTHI 1
ciaiipl «bonpnIol agpOHHBIN KOJUIalep»,
«YpOBHHU CTPOECHUS BEUIECTBA»

2 Ilepuonnueckas cucrema Ousnyeckuit cMpica npuHATol B Tabmuie /. 1. | OnuceiBaTh CTpOEHHEM aTOMa XUMUYECKOTO

XUMHUYECKHUX JIEMEHTOB
. . Menneneesa B CBETE yUEHHUS O

CTPOCHUU aTomMa

MenyieneeBa CUMBOIIMKH: MOPSIKOBOIO HOMEpa
JNIEMEHTa, HOMepa IMepHoia U HoMepa TPYIIIHL.
[onsTe 0 BaJICHTHBIX SIEKTPOHAX.
OTto0paxkeHne CTPOEHUS MEKTPOHHBIX 000JI0UEK
aTOMOB XUMHMYECKHX OJJIEMEHTOB C IIOMOIIBIO
9MEKTPOHHBIX U 3JIEKTPOHHO-TPAPHUECKUX
dbopmyi.

OObsicHeHHE  3aKOHOMEPHOCTEH  M3MEHEHHs

CBOMCTB D3JEMEHTOB B INEpUONAaX M Tpynmax

3JIEMEHTA Ha OCHOBE €T0

MTOJIOKEHUS B IEPUOTUUECKON CHCTEME

. . Menneneena.

3anuceIBaTh AIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckue GOpMyIIbl XUMUYECKUX
3IIEMEHTOB.

OmnpenensiTh OTHOUICHHE XUMHYECKOTO
ANIEMEHTA K ONPEACIEHHOMY IEKTPOHHOMY

CEMENCTBY




HGpHOI[H‘-IGCKOfI CUCTEMBI, KaK CICACTBHUC HUX

3JIEKTPOHHOI'0 CTPOCHHS. DNEeKTPOHHbBIE
ceMelCcTBa XUMUYECKUX JIEMEHTOB.
Hemoncmpayuu. Paznuunsie Gpopmbl
[leproanueckoli CHCTEMBI XMMUYECKHUX
anemenToB 1. 1. Menneneesa. [loptper . U.
Menpeneesa.

Jlabopamopuvie onvimol. MonenmupoBaHue
noctpoenus [lepuonnueckoit cucremsl ¢

IMOMOIIBIO KaPTOICK

CpaBHeHI/Ie HepI/IOI[I/I‘I€CKOFO 3aKOHa
N TCOPUHU XUMHUUYCCKOI'O CTPOCHHUA Ha

¢dumocodckoit oOcCHOBE

Hpe):[no CBUIKHU OTKPbITHA HepH OAHNYCCKOIo

3aKOHAa W TCOpHUHU XHUMHUYCCKOIO CTPOCHUMA

OpraHMYECKUX COENMHEHUMW; POJIb JUYHOCTH B
UCTOPUM  XWMHMH; 3HAYEHHUE TMPAKTUKH B
CTAHOBJICHHH U Pa3BUTUU XUMUYECKUX TEOPHUH.

Lemoncmpayuu. Iloptperst [. 1. Menneneesa u

A. M. bytneposa

[IpencraBnarh pa3BUTHE HAYUYHBIX TEOPUH MO
CIMpajd Ha OCHOBE TPEX (HOPMYIUPOBOK
[Tepuonuyeckoro 3ak0OHa U OCHOBHBIX
HarpaBJICHUI pa3BUTHUSI TEOPUU CTPOCHUS
(XMMHY€ECKOT0, IEKTPOHHOI'O U
MIPOCTPAHCTBEHHOIO).

XapakTepu30BaTh pPOJIb IPAKTUKHU B
CTaHOBJICHUM U PAa3BUTHUH XUMHUECKOH TEOPUH.
AprymMeHTHpoBaTh 4yBCTBO F'OPJIOCTH 3a
JOCTHKEHUS OTEUECTBEHHON XMMHUHU U BKJIa/l

POCCUNCKUX YYEHBIX B MUPOBYIO HAYKY

Honnas xuMudeckas CBSI3b U

HMOHHBIE KPUCTAJUINY €CKHUE PEIIETKU

Kartnonsr n AHUOHBI: nux 3apsAaabl u

KJIaCCI/I(I)I/IKaLII/IH Mo COCTaBy Ha MNPOCTBIC U

XapakTepu3oBaTh HOHHYIO CBSI3b KaK CBSA3b

MCXKOY HOHAMU, 06pa3y10H_II/IMI/IC}I B pC3yJIbTaTe




cnoxusie. [IpeacraBurenu. Ilonstre 06 MOHHOM
XUMHUYECKOW CBsi3u. MoOHHas kpuctamyeckas
pemiérka W (PU3NYECKHE CBOKMCTBA BEIICCTB,
00yCIIOBJICHHBIE ’TUM CTPOCHHUEM.
Jlemoncmpayuu. Mopnenb HOHHON
KPUCTAJUIMYECKON PEMIETKN HA IPUMEPE
XJIOpHAa HaTpHUsi. MUHEpaJIbl C 3TUM TUIIOM

KPHUCTAJUIAYECKON PEIIETKOMN: KaJIbIIUT, TAJINT.

OTJa4y UM NPUEMA IEKTPOHOB aTOMaMU UJIN
IpyniaMy aTOMOB.

Omnpenensats NpUHAIIEKHOCTh HOHOB K TOM
WJIM UHOM TpyIIe HA OCHOBAHUM MX 3apsaia U
COCTaBa.

XapakTepu3oBaTh (pU3nUECKUE CBONCTBA
BEIIECTB C MOHHOM CBS3bI0, KaK (DYHKIIHIO BHJIA
XMUMHYECKOU CBA3M U THIA KPUCTAJUINYECKOU

peleTKH

KoBajieHTHast XUMHYECKast CBS3b.
AToMHEIE B MOJICKYJISAPHBIC

KPUCTAJUIMYECKHUE PELIETKH

Ilonsatne 0 KOBAJICHTHOMU CBS3U.
ONEeKTpOOTPULATENIbHOCTh,  HEMNOJIsIpHAs U
NoJIsIpHasi ~ KOBaJleHTHblEe  CBsi3M. KpaTHOCThb
KOBaJICHTHON CBs3M. MexaHu3Mbl 00pa3oBaHUs
KOBJICHTHBIX CBsI3€i: OOMCHHBIH M JIOHOPHO-
akuenTtopHsi. [loMApHOCTE MOJEKYIBI, Kak
CIIEICTBUE TOJNIPHOCTU CBSI3M U TE€OMETPUH
MoJiekynbl. Kpucrammueckue peméTku ¢ 3TUM
TUIIOM  CBSI3U: MOJIEKYJISIDHBIE W aTOMHBIE.
dusnueckue CBOICTBA BEIIECTB,
OOyCIIOBJICHHBIE  THUIIOM  KPUCTAJUIMYECKUX
PEIIETOK.

Lemoncmpayuu. Monenu MOJIEKYIISIPHOR

KPUCTAJIJIMUECKON pelETKY Ha IpUMEpe «CyXOoro

OnuceiBaTh KOBAJEHTHYIO CBA3b, KaK PE3yJIbTaT
00pa3oBaHMsI OOIIMX ANEKTPOHHBIX Map UIH
KaK pe3yibTaT epeKpbIBaHUS AIEKTPOHHBIX
opbuTaneil.

KnaccugunupoBars KoBaJIEHTHBIE CBA3H 1O
30, KpaTHOCTH U CIOCO0Y NEPEKPhIBaHUS
ANIEKTPOHHBIX opOUTaeil.

XapakTepu3oBarh (PU3NYECKHE CBOIICTBA
BEIIECTB C KOBAJIEHTHOW CBSI3bIO, KaK (DYHKIIHIO
KOBAJICHTHOM CBSI3HM M THUIA KPUCTAJINYECKOU

peméTKu




JbJa» WIK HOJA U aTOMHOM KPUCTAJINYECKOM
PEUIETKU Ha MpUMepe ajMasa, rpaduTa uim

KkBapia. Mogenbs MoJsipHOro 00bEMa rasza

MeTanmudyeckass XUMHYECKas CBI3b

[loaTne 0  MeTaJNIMUECKOW  CBSI3M W
METAJUIMYECKUX KPUCTAIIMYECKUX PEIIETKAX.
duznuecKue CBOMCTBA METAJJIOB HA OCHOBE UX
KpUCTAJUIMYECKOTO CTPOCHUS. [Ipumenenue
METAJUIOB HA OCHOBE MX CBOMCTB. UEpHBIE M
LBETHBIE CILJIABBI.

Jemoncmpayuu. Monenu KpucTaindeCKux
PELIETOK METAJLIIOB.

Jlabopamopuvie onvimol. KonctpynupoBanue

MOJENIN METAJINYECKOU XUMHYECKON CBA3U

XapakTepu30BaTh METAJUINYECKYIO CBS3b KaK
CBSI3b MEXJly MOH-aTOMaMHU B MeTajulax u
CILJIaBax MOCPEICTBOM 00001I1eCTBIEHHBIX
BaJICHTHBIX AJIEKTPOHOB.

OOBACHATH €UHYIO IPUPOLY XUMUYECKUX
CBsI3€H.

XapakTepu3oBarh (pu3nyecKre CBONCTBA
METaJUIOB, KaK (PyHKIIMIO METaJlJIM4YeCKON
CBSI3U M METAJUTMYECKON KpHCTaJUINYECKON

peméETKn

BO}IOpO}IHaH XUMHUUYECCKasA CBsA3b

MexmonekynspHas u BHYTPUMOJIEKYJISIPHAS
BOJIOPOZHbBIE CBS3H. 3HaueHue
MEXMOJIEKYJIIPHBIX ~ BONOPOAHBIX  CBA3€H B

MIPUPOJE U KU3HU YEIOBEKA.
Jemoncmpayuu. BuneodparMeHTbI ¥ CIIai bl
«CTpyKTYpBI O€mKay.

Jlabopamopnvie onvimul. Jlenarypauus oenka

XapakTepu30oBaTh BOJOPOIHYIO CBS3b KaK
0COOBIA TUI XUMHUYECKOHN CBS3U.

Paznnuare MeXMONEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOAOPOIHBIE CBSI3H.
PackpbiBaTh posib BOOOPOIHBIX CBSI3EH B
OpraHu3alluKi MOJICKYJ OMOIIOJIMMEPOB, —
6enxoB u JIHK, — Ha ocHOBe MeXnpeaMeTHBIX

CBsI3EH ¢ OMooruei

[Tonmumepsnr

[Tonyuenne IIOJINMEPOB peakuusIMu

XapakTepu30BaTh MOJIUMEPHI KaK




MOJIMMEPHU3ALINH u ITOJIMKOHICH CAI[UH.
Baxneiiinue npejacTaBUTENM — IUIACTMAcC U
BOJIOKOH, HMX  TIOJy4Y€HHE, CBOMCTBA |
npuMmeHeHue. [loHsTHE O HEOpPraHMYECKUX
MoJIMMepax U UX MPeICTAaBUTEIIH.
Lemoncmpayuu. Konnexuun «Ilnactmaccsn»,

«Bomnokna». O6pa3ibl HEOPraHUIECKUX

MOJIMMEPOB — BEIIECTB aTOMHON CTPYKTYpPHI

BBICOKOMOJIEKYJISIPHBIE COETMHEHUS.
Paznuuars peakuuu noiMMepu3anuy u
ITOJIMKOHICH CallH.

OnuceiBaTh BaKHEHIINE TPEACTaBUTEIN
IUIACTMACC ¥ BOJIOKOH U HAa3bIBaTh 00JaCTH UX
MIPUMEHEHUSL.

YcTaHaBIMBaTh €UHCTBO OPraHUYECKOU U
HEOPraHUYEeCKON XMMHUU Ha MTPUMEPE

HCOPraHN4CCKuX MoJnuMeEpoOB

I[I/ICHepCHbIe CUCTEMBI

[TonsTrie o qucnepcHor (a3e U JAUCIIEPCHOHHOM
cpene. ArperarHoe COCTOSHUE pa3Mep YacCTHI
¢da3pl, Kak oOCHOBa [uUId Kjiaccuukanuu
JUCIIEPCHBIX CHCTEM. OMYIJbCUH, CYCIEH3UH,
a’pO30JIM — TPYIIBI TPYOOAUCIEPCHBIX CHCTEM,
UX TMPEACTaBUTENU. 30JM M TE€IM — TPYIIB
TOHKOJUCIIEPCHBIX CHUCTEM, UX MPEACTaBUTEIH.
[TonsiTvEe O cUHEpe3nce U KoaryJsiuy.
Hemoncmpayuu. Konnexuuu o6pasinon
pa3IMYHBIX TUCHEepCHbIX cucteM. CuHepesnuc u
KOaryJssiuus

Jlabopamopnsie ONbIMbL. ITonyuenue

KOJUIOMJIHOTO ~ pacTBOpa  KypuHOro  Oelka,

HCCICOOBAHHUE €TI0 CBOICTB C IIOMOIIbIO

XapakTepr30BaTh Pa3IMYHbIC THITBI
JUCTIEPCHBIX CHCTEM Ha OCHOBE arperaTrHoro
COCTOSIHMSI TUCTIEPCHOM (a3bl
JUCTIEPCUOHHOW CpEebI.

PackpbIBaTh posib pa3IMYHBIX THITOB
JTUCTIEPCHBIX CHCTEM B KM3HU MPUPOABI U
oO1iecTBa.

[TpoBoaNTH, HAOIIONATE M ONMKCHIBATH

XAMHYECKHAH DKCIT CPUMCHT




Ja3epHOM  yKa3KMu M IPOBEJCHHUE  €ro

JIeHaTypaiuu. [Tonyuenue

AMYJIbCUU
pacTUTENILHOIO Macja M HaOmojaeHue 3a eé
pacciIocHHEM.

ITonyuenue CYCIIEH3UHU

«U3BECCTKOBOI'0O MOJIOKa» H Ha6J'IIOI[eHI/Ie 3a €€

ceMMeHTanuen
10—21 Tema 2. Xumuueckue peakuuu (12 )
10—11 Knaccuduxanust Xummuaeckux AnnoTponusanus 1 U3oMepu3alnus, kKak peakuuu | OnpenensTs NpUHaJIeKHOCTh XUMUYECKON
peaxuit 0€3 U3MEHEHHUs COCTaBa BEIIECTB. AJUIOTPONUS U | PEAKIUHU K TOMY MM HHOMY THUITY Ha
e¢ mnpuuuHbl. Krnaccudukanus peakuuii 10 | OCHOBAHMH IO pa3IMYHBIX IPU3HAKOB.
Pa3IUYHBIM OCHOBAHMSAM: IO YUCIY U cocTaBy | OTpaxkaTh Ha HHCbME TEMIOBOH (et
peareHToB M  NPOAYKTOB, Mo (a3e, MO | XMMHUUECKHX PEAKIHH C TOMOLIbIO
UCIOJB30BAHUIO KaTajau3aropa WM (epMeHTa, | TePMOXUMHUYECKHX YpPaBHEHUH.
no temwioBoMy d3ddekry. Tepmoxumuueckue | [lonTBepxnaTh KOJIMUECTBEHHYIO
YpaBHEHUS peakiuil. XapaKTEpUCTUKY 9K30- U SHIOTEPMHUUECKUX
peaxiuil pacuéraMy 0 TEPMOXUMUYECKUM
YPaBHEHUSIM.
Jlemoncmpayuu. PacTBOpeHrEe CEpHON KUCITOTHI
¥ aMMHUAYHOHN CEIUTPBI U (PUKCAIUA TEMIOBBIX
SBJICHUH JJISI 3THX MPOLECCOB
12 CKOpOCTh XUMUYECKUX PEAKLIUN @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb | YCTaHABIMBAaTh 3aBUCUMOCTb CKOPOCTH

XMMHYECKHX pEaKLIUH: MpUpoAa pearupyroumx

XUMHUYECKOW pPEeaKIMK OT IPUPOJIBI




BELIECTB, TeMIleparypa, II0A b ux
COIIPMKOCHOBEHMSI PEArUPYIOLIMX BELIECTB, UX
KOHIEHTpallusd, MPUCYTCTBUE  KaTajlu3aTopa.
[lonsatne o  karaimmze. DepMeHTH,  Kak
Ouonoruyeckue KaTaau3aTopbl. MHruOHUTOpHI,
KaK «aHTOHMMBI» KaTaJIn3aTOPOB U UX 3HAYCHHUE.
Lemoncmpayuu. B3anMonencTeust paCTBOpPOB
COJISTHOM, CEPHOM U YKCYCHOMW KU CIIOT
OIMHAKOBOW KOHIICHTPALlMU C ONUHAKOBBIMU
KyCOYKaMH (IpaHyjlaMy) HUHKA U

B3aMMOJIEH CTBUE OMHAKOBBIX KYCOUKOB Pa3HbIX
MeTaJU10B (MarHus, lIMHKa, JKeJie3a) C paCTBOPOM
COJISTHOM KHCJIOTBI, KaK IPUMEP 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKUX PEAKIIUIA OT HPHUPO/IBI
BellleCTB. B3anmozencreue pacTBOpoB
THOCYJIb(aTa HATPUsI KOHIIEHTPALUU U
TEMIIEpaTypsl C pACTBOPOM CEPHON KHUCJIOTHI.
MonenpoBaHue «KUIALIETO CIOS.
I'eTreporeHHbI KaTaiu3 Ha IpUMEPE Pa3JIOKECHUS
IIEPOKCH]Ia BOIOPOAA B IPUCYTCTBUH JUOKCUAA
MapraHua.

Jlabopamopusie onvimol. Vicnonb3oBaHue

HEOPraHMYEeCKHX KaTaJIn3aTopoB (comei xkemnesa,

pearupyromx BEmecTB, X KOHUEHTPallHH,
TEMIIEPATypPhl U IUIOMIAN UX
COIPUKOCHOBEHUSI.

PackpeiBaTh poiib KaTaanm3aTopoB Kak
(haKTOPOB YBEITUYCHHS CKOPOCTH XUMHYIECKON
peaklMy U pacCMaTpUBaTh UHTUOUTOPHI Kak
«AHTOHHMMBI» KaTaJu3aToOpoB.
XapakTepu3oBaTh GEPMEHTHI Kak
OMOJIOTMYECKUE KaTallu3aTOPbl OCIKOBOM
MPUPOJBI U PACKPBIBATH UX POJIb B MPOTEKAaHUU
OMOXMMHYECKUX PEaKIUii Ha OCHOBE
MEXIPEIMETHBIX CBSI3el ¢ OMOJIOTH EH.
[TpoBoaNTH, HAOIFOIATH M ONMKMCHIBATH

XAMHAYECKHI DKCIT CPUMCHT




MOJUA KaJusl) U PUPOAHBIX 00BEKTOB,
CofieprKaIMX KaTtaja3y (CbIpoe MsCo,

KapTodenb) A Pa3IoKeHUs MePOKCH 1A

BOZIOpOAA
13 OOparuMocTh XUMUYECKUX peakiuuid. | Knmaccudukamuss XuMUYecKux peakuuid 1o | OmUCBHIBaTh COCTOSIHUSI XMMHYECKOTO
XuMH4ecKoe paBHOBECHE U CIIOCOOBI | MPU3HAKy WX HampaBieHusa. [loHaTue 00 | paBHOBECHS U Mpenarath CrocoObl ero
€ro CMEIICHUS 00paTHMBIX peakusx u XMMHYECKOM | CMEIIEHUs B HEeOOXOUMYIO CTOPOHY Ha OCHOBE
paBHoBecuu. Ilpunuun Jle-Illarense u cnocoObl | aHanM3a XapaKTEPUCTUKHU PEAKLIUU U
CMeIlleHUs] XUMu4deckoro paBHoBecus. OOmias | mpuanumna Jle-1llarense.
XapaKTepUCTHKa Peakiuil CMHTe30B amMMuaka u | [IpoBonuTh, HAOMIONATH U OMUCHIBATH
okcuga cepbl(Vl) u paccMOTpeHHE YCIOBHM | XMMUYECKUN AKCIIEPUMEHT
CMEILEHUS X PAaBHOBECHSI HAa IPOU3BOCTBE.
Jlemoncmpayuu. CMmelieHre paBHOBECHS B
cucreme Fe** + 3CNS™ «— Fe(CNS)s
Jlabopamopuvie onvimel. Uimoctpanus
npasuiia beprosuie Ha mpaKkTHKe — MPOBEACHUE
peakiuii c o0pa3oBaHUEM OcajKa, ra3a u BOIBI
14—15 I'maponu3 OOpatuMblii W HEOOpaTUMbBIA  TUAPOIM3bL. | OnpeaeNnsaTh TUII TUAPOIU3a COJIM HA OCHOBE

I'mapommz coneit u  ero Tumbsl. [maponus
OpraHHY€eCKHX coeuHEeHn’ B JKABEIX
OpraHuU3MOB, KaK OCHOBa OOMEHa BEIECTB.

[TonsiTe 00 3HEPreTHUYeCKOM OOMEHE B KJIIETKE H

aHanu3a e€ cocrapa.
Knaccudummpoars ruaposus comnei
10 KATUOHY U aHUOHY.

XapakTepu30BaTh POJIb TUIPOIN3a




POJIA TUAPOJIN3A B HEM.
Jlabopamopnwsie onvimul. VictibiTanue
MHJUKAaTOpaMu CPebl paCTBOPOB COJIEH

Pa3JIMYHBIX TUIIOB.

OpPraHUYECKUX COCAUHEHUM, KaK XUMHYECKOI
OCHOBBI OOMEHA BEIIECTB M DHEPTUU B KUBBIX
opraHu3Max.

[TpoBoaNTH, HAOIIONATE M OMKCHIBATH

XAMHYECKHH DKCIT CPUMCHT

16 OxucnurensHO-BOCCTaHOBUTENbHBIE | CTeneHb OKuUclIeHuss u e€ ompenenenue 1o | OnpenensTe OKUCIUTEIbHO-
peaxkun (dopMysaM OpraHMYeCKUX U HEOPraHMYECKHX | BOCCTAHOBUTEIIbHbIE PEAKLIUU KaK MIPOLECCHI C

BEIIECTB. OJJEMEHTbl U  BEUIeCTBA, KakK | N3MEHEHHEM CTEIEHEH OKMCICHUSI 3JIEMEHTOB
OKHMCIIMTEIM M BOCCTaHOBUTENW. [loHsATHME O | BELIECTB, yYaCTBYIOIIUX B PEAKIIMH.
poleccax OKUCIEHHS W BOCCTaHOBJEHHS. | Pa3muyars OKMCIUTENb U BOCCTAHOBUTEID,
CocraBieHne ypaBHEHUH XMMHMYECKHX PEAKIMIl | MPOIecChl OKUCICHUS U BOCCTAHOBJICHHUSL.
Ha OCHOBE 3JIEKTPOHHOTO OaiaHca. CocraBnsate ypaBHeHuss OBP Ha ocHOBe
Jlemoncmpayuu. BzaumojielicTBUE IUHKA C ANIEKTPOHHOTO OaJllaHca.
COJISTHOM KHCJIOTOW M HUTPATOM cepedpa. ITpoBonuTH, HAOMIONATE U ONUCHIBATH
Jlabopamopnuie onvimul. OKUCIUTENBHO- XUMHUYECKUN IKCTIEPUMEHT
BOCCTAHOBUTEJIbHAS PEaKIUs U peaklus oOMeHa
Ha MpUMepe B3aUMOJIEN CTBUSL PACTBOPOB
cynbara meau(1l) c xene3om u pactBopom
IIETI0YH.

17-18 DJEeKTpoNIu3 paciiaBoB U XapakTepucTuKa NIEKTPOJIN3a, Kak | OnuchIBaTh 3JIEKTPOJIN3 KAK OKUCIUTEIbHO-

pactBOpoB. [IpakTnyeckoe

OKHCJIUTCIIbHO-BOCCTAHOBUTCIILHOI'O IIpOoIECca.

BOCCTaHOBUTEILHBIN MTpoIIECC.




MMPUMCHCHHE JJICKTPOJIM3a

OCo0EHHOCTH DJIEKTPOJIN3a, MPOTEKAIOIIETO B
pacTBopax AIIEKTPOJIUTOB. [IpakTrueckoe
NpUMEHEHUE ANEKTPOIN3a: MOJIy4eHUE
rajoreHoB, BOJOPONA, KHUCIOPOMA, IIEIOYHBIX
METaJUIOB M IIEJIOUed, a TaKkKe aJFOMHHUS
SNIEKTPOJIM30M  pPACIUIaBOB U PacTBOPOB
COENMHEHUN 3TUX dJeMeHTOB. [loHsTHE O
rajbBaHOIUIACTUKE, rajbBaHOCTETUH,
papUHUPOBAHUH LIBETHBIX METAJIJIOB.
Llemoncmpayuu. KoHCTpyupoBaHHE MOIETH
anexTponusépa. Buneodparment c
IIPOMBIIIJIEHHON YCTaHOBKH J1JIs ITOJIYy4Y€HUs

AJIFOMHMHUA

Paznuuath 3nmekTposin3 paciiaBoB U BOIHBIX
pacTBOpPOB.

XapakTepu30oBaTh MPAKTHUECKOE 3HAUCHUE
ANIEKTPOJIN3a Ha IPUMEPE TOTydeHHS
AKTUBHBIX METAJJIOB U HEMETAJIJIOB, & TAKKE
raJIbBAHOTIACTHKY, TaJIbBAHOCTET HH,

paduHUPOBaHUH [IBETHBIX METAJJIOB

19 [TpakTueckas padora Ne 1. Pemenne sxcnepuMeHTanbHbIX 3a/1a4 110 TEME [TnanupoBath, NPOBOAUTH HAOIIONATH U
Perienue skcnepuMeHTaNbHbBIX 3a/1a4 | « XMMHUYECKask peakius» OIUCHIBaTh XMMHYECKHUI SKCIIEPUMEHT C
0 TeMe « XUMHUecKas peakLus» COOMIONCHUEM ITPAaBUI TEXHUKH 0€3011acCHOCTH
20 [ToBTOpenue u o0o0OLIIEeHNE TectupoBaHue, pelieHne 3aad U yIpaKkHEHUN BBINONHATH TECTHI, pelaTh 3a1a4u U

H3YUYCHHOI'O

10 TEMC

YOPaKHEHUS 110 TEME.

[TpoBOANTH OIIEHKY COOCTBEHHBIX JOCTHXKCHHM
B YCBOCHHUU TEMBI.

KoppektupoBarb cBOM 3HaHHS B COOTBETCTBUH

C MJIAaHUPYEMBIM pPE3YJIbTaTOM




21

Koutponbnas padota Ne 1 «Ctpoenue BemecTBa. XUMHUECKAsT PEAKIIHI

22—30 Tema 3. BemecTBa u ux cBoiicTBa (9 4)

22 Mertabl Ou3nvecKkue CBOMCTBA METAJUIOB, KaK (YHKIHS | XapaKTepH30BaTh (PU3UYECKUE U XUMHYECKHE
X CTpoeHus. J[emeHue MeTaaioB Ha TPYNNbl B | CBOMCTBA METAUIOB Kak (DYHKIIMIO CTPOCHHS
TEXHUKE M XUMHHM. XUMHYECKHE CBOWMCTBA | UIX AaTOMOB U KpPHUCTAUIOB Ha OCHOBE
METaJLIOB u ATEKTPOXUMHUYECKUI pan | npeactaBineHuii o0 OBP  u  monoxeHus
HanpsokeHuil.  IloHsiTHe O  METaJUIOTEPMHM | METAJUIOB B JJIEKTPOXHUMHUYECKOM Py
(amOMUHOTEPMUU, MAaTHUETEPMHUU U JIP.). HaIpsHKeHU.
Lemoncmpayuu. Konnexuus MeTaaoB. Habnronate 1 onuchIBaTh XUMHYECKUI
B3anmozelicTBue KOHUEHTPUPOBAHHOM a30THOM | AKCIIEPUMEHT
KHUCIIOTBI C ME/IbI0. BCbIIKa TEPMUTHONW CMECH.
IToptpet
H. H. bekerosa

23 HemeTtannsi. bnaropogHbie rasnt Hemeramnel kak oxucimrenn. Hemetaimsl kak | OnuchIBaTh 0COOEHHOCTH MOIOKEHUS

BOCCTAHOBUTENH. Pzl 2I€eKTPOOTpULIATEILHOCTH.
WuepTHBIC MK OIarOpOIHbIE ra3bl.
Hemoncmpayuu. Konnexuus HeMeTaJlIoB.
Bensimka yépaoro nopoxa. Beltecuenne
rajoreHoB U3 UX paCTBOPOB IPYTUMU

rajaorcHamMu

HemertaioB B [lepuoguueckoit Tabmuue /1. U.
MeHieneeBa, CTpOEHUE UX aTOMOB U
KPHUCTAJIJIOB.

CpaBHUBaTb CIOCOOHOCTD K AJIJIOTPOIIUU C
MeTajlaMH.

XapakTepu3oBaTh 00IME XUMHUECKUE
cBolicTBa HeMeTaJu1oB B cBeTe OBP n nx
MIOJIOKEHUSI HEMETAJJIOB B Py

ANEKTPOOTPULIATEILHOCTH.




Ha6J'IIOI[aTL M OITMCBHIBATh XUMUYECKUI

SKCIEPUMEHT
24 Kucnorsl HeopraHnueckue u Kucnorst C  TOYKH 3peHus aToMHO- | COOTHOCHUTH IIPEICTABUTENIEH OPraHUYECKUX U
OpraHHUYeCcKHe MOJIEKYJISIPHOTO  y4eHusA. KHCIOTBI € TOUKM | HEOPraHUYECKUX KHCIIOT C COOTBETCTBYIOIIEH
3peHus TEOpUU ANMEKTPOIUTHYECKON | KIacCU(PUKAIIMOHHOU TPYIITON.
muccormanuu.  Kucnotel ¢ Touku 3peHus | OnuchkiBaTh 00IIHE CBOMCTBA OPraHUYECKUX U
OpoTOHHOW  Teopuu. OOmMe  XMMHYECKHE | HEOPraHMYECKUX KUCIOT B cBeTe TOJ  u ¢
cBoiicTBa KuciaoT. Knaccupukanust KUCIOT. MO3UIIMH OKHUCJIEHHUA-BOCCTAaHOBIIEHUS KaTHOHA
Jlabopamopmuwiii onvim. ViccnegoBanue BOZOPO/Ia WJIM AaHMOHA KUCIIOTHOIO OCTAaTKa.
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM U Omnpenensats 0COOEHHOCTU XUMUYECKUX
YKCYCHOM KHMCJIOT KaleJIbHbIM METO/IOM ITPU UX CBOMCTB a30THOM, KOHLICHTPUPOBAHHOI CEpHOMI
pa36aBiIeHUH BOJIOM. U MypaBbUHOU KHUCIIOT.
[TpoBoanTH, HAOTIONATE M OOBSACHATH
pe3ynbTaThl MPOBEAEHHOTO XMMHUYECKOTO
JKCIIEpUMEHTA
25 OcHOBaHUS HEOpraHUYECKUE U OcHOBaHHMA €  TOYKM  3peHHMs  aroMHO- | OMUCHIBaTh HEOPraHWYECKHUE OCHOBAHUS B

OpraHu4ecKue

MOJIEKYJISIpHOTO yueHusi. OCHOBaHUS C TOYKH
3pEeHUs TEOpUU AIEKTPOJIM THYE CKOI
nucconuanu. OCHOBaHMSI C TOYKH 3PEHUS
MPOTOHHOM TEOpUHU. Knaccudukanus
OCHOBaHHH. Xumndeckue CBOMCTBA
OpPraHUYECKUX U HEOPraHUYECKUX OCHOBAHUM.

Jlemoncmpayuu. Konnekius menoued 1 aMUHOB.

ceere TO/I.

XapakTepu3oBaTh CBOMCTBA OPraHUYECKUX U
HEOPraHUYECKUX OECKUIOPOIHBIX OCHOBAHUMN
B

CBETE IPOTOHHON TEOPUH.

[TpoBonuTh, HaOMIONATE U ONUCHIBATH

XUMUYECKHUN KCTIEPUMEHT




B3aumonelicTBre napoB KOHIICHTPUPOBAHHBIX
PAacTBOPOB COJITHOM KHCIIOTHI K aMMHUaKa («IbIM
0e3 orus»). [lonydyeHrne ammuaka u U3y4eHue
€ro CBOMCTB.

Jlabopamopuvie onvimol. [lonyuenue
HEPaCTBOPUMOT'0O THIPOKCUAA U €TO

B3aNMOIENCTBUE C KUCIIOTOU

26 AmpoTepHbIe cOeTMHEHUS Heopranunueckue ampoTepHble COETUHEHUS: XapakTepu30BaTb OPraHU4YECKUE U
HEOPraHUYEeCKUEe U OPraHuYecKue OKCHJIbl U TUIPOKCUBI, — UX CBOMICTBA U HEOpraHuyeckue aMm(poTepHbIE COETUHEHMS KaK

nony4yeHue. AMQoTepHble OpraHudecKre BEIIECTBA C ABOWCTBEHHOU (pyHKIMEH
COEIMHEHMSI Ha IPUMEpPE aMUHOKH CJIOT. KHCIIOTHO-OCHOBHBIX CBOWCTB.
[TenTuapl ¥ meNTUIHAS CBS3b. AprymMeHTHpoBaTh CBOMCTBA aMUHOKHUCIIOT KaK
Jlemoncmpayuu. Pa3nuyHble cydan aM(OTEPHBIX OPraHUYECKUX COCTUHEHUH.
B3aMMOJEMCTBHS PACTBOPOB COJIEH AIFOMUHMSA €O | PackpbIBaTh Ha OCHOBE MEXIIPEAMETHBIX
EN0YBIO. cBsi3ell ¢ Onosorueil posib aMMHOKHUCIIOT B
Jlabopamopnvie onvimet. [lonyuenune OpraHu3aluy KU3HU
aM(pOTEepHOro rUAPOKCUIA U U3yUEHUE €T
CBOMCTB

27 Comu Knaccuguxauus coneif. JKEctkocTb BoAbl U | XapaKTepHU30BaTh COJIM OPraHUYECKUX U

criocobsl e€ yctpanenus. Ilepexon xapb6oHara B

rupokapooHaT u oopatHo. OOIEe XUMIYECKIE

HCOPraHN4Y€CKUX KUCJIOT B CBCTEC TCOPHUU

BHGKTPOJIPITI/I‘IeCKOﬁ AUCCOMaIru.




CBOICTBA COJIEH.

Jlemoncmpayuu. IlomydeHue xECTKON BOMIBI U
yCTpaHeHHe €€ KECTKOCTH.

Jlabopamopuvie onvimul. [IpoBeneaune
Ka4eCTBEHHBIX PEAKIIMH 110 OMPESTICHUIO

cocCTaBa COJIM.

COOTHOCUTB MpPEICTABUTEIIEH CONEi
OpPraHUYECKUX U HEOPraHUYECKUX KHCIIOT C
COOTBETCTBYIOIIEH KJIaCCHU(DUKAITMOHHON
IPYIIION.

XapakTepu30BaTh )KECTKOCTh BOABI U
Mpeyiarath crnocoobl e€ yCTpaHeHHsl.
OnuceIBaTh OOIIHME CBOMCTBA COJIEH B CBETE
TO/.

[TpoBoaNTH, HAOTIOMATE M OMKCHIBATH

XAMHYECKHAH DKCIT CPUMCHT

28 [TpakTuueckas pabota Ne 2. Pemenue sxcnepuMeHTaNbHBIX 33/1a4 110 TEME: [TnaHnupoBath, MPOBOAUTH, HAOIIOAATH U
Pewienue sxcniepuMeHTanbHbIX 3a/1a4 | «BellecTBa u UX CBOKWCTBa» OMUCHIBATh XUMUUYECKUM IKCIIEPUMEHT C
o teme «BemiecTsa U KX CBOWCTBa» COOJIO/IEHN €M TTPABHII TEXHUKH 0€30IMacCHOCTH
29 [ToBTOpEeHUE M 00001IICHHE TEMBI TectupoBaHue, pelieHnue 3a7a4 1 yrpa>KkHeHU I BrInoaHATE TECTHI, peliaTh 3aa4u U
o TeMe YIpaXHEHHUS 0 TEME.
[IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTHKEHHI
B YCBOCHHUU TEMBL.
KoppektupoBarh cBOM 3HaHMS B COOTBETCTBUU
C IUIAHUPYEMBIM PE3yJIbTaTOM
30 KonTponbnas padota Ne 2 «BermecTBa 1 ux CBOMCTBaY
31—34 Tema 4. Xumusi u coBpeMeHHoOe 0011ecTBO (4 1)
31 XUMHUYECKasE TEXHOJIOTUS [Tonsarue 0 XUMUYECKOU TEXHOJIOTUHU. | XapaKTEPU30BaATh XUMHYECKYIO TEXHOJIOTHIO




XUMHUYECKUE PEAKLIMHU B MPOU3BOICTBE AMMHUAKA
u  MeraHosma. OOmas KjgacCH(pUKAIIMOHHAS
XapaKTepUCTHKA peakuuit CHUHTE3a B
MPOU3BOACTBE ATUX MOpoAyKTOB. HayuHble
MPUHLIMIIBI, JISKAIIUE B OCHOBE MPOU3BOICTBA
aMMuaka ©  MeraHona. CpaBHEHHE  3TUX
MIPOU3BOJICTB.

Jlemoncmpayuu. Monenu npoMBbIIILITEHHBIX
YCTaHOBOK IOJIy4Y€HHUsI CEPHOM KHUCIOTHI U

CHUHTC3a aMMHaKa

KaK [IPOU3BOUTEIBHYIO CUIIy 00ILECTBA.
OnuceIBaTh XUMUYECKHE MTPOLIECCHI, JIEKAIIHE
B OCHOBE IIPOM3BO/JCTBA aMMUAKa U METAHOJIA,
C IIOMOIIBIO POAHOTO A3bIKA U SI3bIKA XMMUHU.
YcTaHaBIMBaTh AHAIIOTUU MEXKY IBYMsI
IIPOU3BOJACTBAMM.

dopmynrpoBaTh 001IME HAYYHBIE TPUHITUTIBI

XUMHUYCCKOI'O ITPpOU3BOACTBA

32 XuMuueckasi TpaMOTHOCTh Kak MapkupoBka yakoBOYHBIX MaTepuasos, AprymMeHTupOBaTh HEOOXOTUMOCTD
KOMITOHEHT OOIIeH KyJIbTYPhI ANEKTPOHUKHU U OBITOBOI TEXHUKH, XUMHUYECKOW TPaMOTHOCTH KaK KOMITOHEHTA
YyeJoBeKa AKOJIOTMYHOT0 TOBapa, MPOAYKTOB MUTaHMUS, OOIIEKYIETYPHOM KOMIIETEHTHOCTH YEJIOBEKA.
ATUKETOK I10 YXOAY 3a OIEKIO0M. YMeThb moiydath HEOOXOIUMYH0 UH(OpPMAITHIO
Hemoncmpayuu. BugeohparMeHTsI B CIAHABI O | ¢ MAPKHUPOBOK HA YITAKOBKAX PA3IUYHBIX
CTEMEHM PKOJIOTUUECKOM YU CTOTHI TOBApa. MPOMBIIIJIEHHBIX U TTPOIOBOJILCTBEHHBIX
Jlabopamopuvie onvimol. I3ydueHrne MapkupoOBOK | TOBapOB
pa3IMYHbBIX BUJIOB IPOMBIIUICHHBIX U
MIPOJOBOJIbCTBEHHBIX TOBAPOB
33-34 IHoBTopenue u 0600menune kypca. [llonsenenne uToro yueOHoro roga. UToroBbiit KOHTPOJIb.




PexomeHnauum no ocHameHu1o yuedHOro npouecca
Y4eOHO-METOAMYECKUIT KOMIINIEKT Aisg u3ydeHuss kypca xumuum B 10—11 kmaccax
0a30BOr0 ypOBHsI, CO3JaHHBIH aBTOPCKUM KOJUIEKTHBOM moj pykoBoxactBoM O. C. I'aGpuensHa,
COIEPXKUT, KpOME yu4eOHBIX TTOCcOOUii, yaeOHO-MeToqu4ecKkne u nuaakruieckue nmocobus. YMK
«Xumus. 10 kiaace. ba3oBblil ypoBeHb»
YMK «Xumus. 11 kaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 kmacc: yueb. mus obOmeoOpasoBat. opranusanuii / O. C. T'abpuensn, U. T.
OctpoymoB, C. A. CrnankoB. Xumus. 10 kmacc. ba3oBelii ypoBeHb. YueOHuk. — M.:
IIpocsemienue, 2019
2. 0. C. I'abpuensan u op. Xumus. 11 xiacc. ba3oBslif ypoBenb. Meroguueckoe mocodue.
3. 0. C. I'abpuensn, C. A. Cnaokos. Xumusl. 11 knacc. ba3oBwiii ypoBeHb. Pabouas TeTpap.
4. 0. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 knacc. ba3zoBblil ypoBeHb.
5. OnextponHas popma yueOHUKA.
Hughopmayuonnvie cpeocmea
Humepnem-pecypcol Ha pyccKom A3blKe

1. http://www.alhimik.ru ITpeacraBieHsl cieayronme pyOpUKH: COBETH aOUTYPHEHTY, YIUTEIIO

XUMHH, CIIPAaBOYHHK (O4eHb OoJblnas momdopka TaONWIl U COPaBOYHBIX MaTEpUaIOB), BecEnas
XUMUS, HOBOCTH, OJIUMITHAIbI, KYHCTKamepa (Macca WHTEPECHBIX UCTOPUUECKUX CBEIICHUH)

2. http://www.hij.ru/ XKypuan «Xumusi ¥ KU3HBY» TOHITHO M 3aHMMATEIILHO PacCKa3bIBaeT 000

BCEM MHTEPECHOM, YTO IIPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI KHUB EM.

3. http://chemistry-chemists.com/index.html 3DnexktponHbIii *ypHan «XUMHKH ¥ XUMHsS». B

KypHajle NMPEACTAaBICHO MHOXECTBO OMNBITOB MO XUMHUH, COAEPKHUTCA MHOIO 3aHHMATEIbHOU
nHGOPMAINH, TIO3BOJISIONIEH yBIIeUb YIEHUKOB SKCIIEPUMEHTAILHON YaCThIO P EAMETA.

4. http://c-books.narod.ru Jluteparypa mo XumMuu.

5. http://1september.ru/. Xypuan «IlepBoe CeHTAOps» [Id yduTeled W He TOJbKo. B HEM

IPECTaBICHO OOJBIIOE KOJIMYECTBO pabOT YYEHHKOB, B TOM YHCJIE U MCCIIEIOBATEIbCKOIO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii NIKOIbHBIN TOPTa CO CChLIKAMU Ha

00pa3oBaTeNbHbBIE CAUTHI 0 XUMUHU.

7. www.periodictable.ru COopHuK cTareii 0 XMMHYECKHX ODJIEMEHTaX, WJUTFOCTPUPOBAHHBIN

AKCIIEPUMEHTAMHU.

Hnmepnem-pecypc na anenuiickom a3vike

http://webelementes.com. ComepXUT HUCTOPUIO OTKPBITUS W ONHCAHUE CBOMCTB BCEX

XUMHNYECCKUX SJICMCHTOB. BYI[GT ITOJIC3CH OJIA 06y‘-IElIOIJ_[I/IXC5[ B A3BIKOBBLIX MIKOJAaX MU KJjaccCax.

Oovekmbol yueonvix IKCKypcuii


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

1. My3en: MUHepaorudeckue, KpaeBeqdeckue, XyaoxkecTBeHnsie, [lomurexanueckuii.

2. JlaGopatopuu:  y4yeOHBIX  3aBEICHUM,  arpoXuMiIabOpaTOpHH,  SKOJOTHYECCKHUE,
CaHAIUIDMHOJIOT HICCKHUE.

3. AnTeku.

4. ITpon3BO/ICTBEHHBIE OOBEKTHI: XUMHUUECKHE 3aBOJIbI, BOJIOOYNCTHBIC COOPYKECHUS U IPYTUE

MCCTHBIC IIPOU3BOJACTBA.

MarepuajibHO-TeXHHYeCKOe ofecniedyeHre KaOuHeTa XMMHH
HarypanbHbie 00beKThI

Hatypanbnble 00BEKTHI, ucHoib3yeMble B 7—9 Kiaccax Hpu OOyYEHUU XUMUMH,
BKJIIOYAIOT B ce€0s KOJJIEKL[MM MUHEPAJIOB U TOPHBIX MOPOA, METAJUIOB U CIIJIABOB, OKCUIIOB,
KUCIIOT, OCHOBaHMM, coJieil, B TOM 4HClIe U MUHEpaJbHbIX YAOOpEHMH, a Takke KOJIJIEKIHUU
OpPraHWYeCKUX BELIECTB M MarepuasoB, npenycmMorpeHHbx PI'OC («Hedtes u mpoaykrsl eé
nepepaboTkn», «KaMmeHHBII yroab M HOPOAYKTHI KOKCOXMMHYECKOTO IPOMU3BOJCTBAY,
«Bonoknay, «Ilnactmaccs» U T. A. O3HaKOMIJIEHHE ¢ 00pa3liaMi HCXOJHBIX BEIIECTB M I'OTOBBIX
U3JeNMH T03BOJISET MOJIYyYUTh HAIIAHBIC MPEACTABICHUSA 00 3TUX MaTepuaiax, UX BHELIHEM
BHJIE, @ TaKXK€ O HEKOTOPBIX (PM3NYECKUX CBOMCTBAX. 3HAUUTENIbHbIE y4eOHO-TI03HABATEIbHbIE
BO3MOKHOCTH MMEIOT KOJUJIEKLMH, M3TOTOBJIEHHBbIE caMUMHU oOyuarommumucs. [Ipenmersr ais
TaKUX KOJUIEKIIMI cOOMpatoTCsi BO BpeMsl SKCKYPCHI U IPyTHX BHEYPOUHBIX 3aHATUH.

Kosekunn ucnosb3yoT TOIBKO JUIsl 03HAKOMJIEHHSI 00Yy4Yaro [IIUXCS ¢ BHEIIHUM BUJIOM H
(bU3NYECKUMH CBOMCTBAMU PA3NIMUHBIX BEIIECTB U MaTepuaioB. [IJs mpoBeneHus XUMHUYECKUX
OIBITOB KOJUIEKIIMH M CIOJIb30BaTh HENb3S.

XuMHYeCKHe PEAKTHBBI 1 MATEPUAJIbI

OO0paiieHrne co MHOTUMU BELIECTBAMM TPEOYET CTPOroro coOMI0AeHHs MPaBUIl TEXHUKU
0e30MacHOCTH, OCOOCHHO IIpU BBINOJHEHMM OIBITOB CaMUMHM oOydarommmucs. Bce
HEOOXOOUMbIE Mepbl MPEJOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JIOKYMEHTax U
UHCTPYKLUSAX, & TAKXKE B IOCOOUAX JUIsl yUUTENEH XUMUU.

Bce peakTuBRl M MaTepuanbl, HYXHBIE [JJ INPOBEICHUSA JEMOHCTPALlMOHHOTO U
YYCHHYECKOTO  AKCIIEPUMEHTa, IOCTaBISIOTCA B 00IIe0o0pa3oBaTeNbHbIE  OpraHU3aIUH
LEHTPAJIU30BaHHO B BHJE 3apaHee YKOMIUJIEKTOBAaHHbIX HaOopoB. Ilpu HeobOxomumoctu
puoOpeTeHusl JOMOJHUTENbHBIX PEaKTUBOB M MaTepUajoB cienyeT oOpamarbcs B
crenaan3upoBaHHbIE Mara3uHBbl.

Xumuyeckas 1a00paropHasi HOCyAa, aNNaparbl U NPUOOPBI
XuMuueckass MocCyla IOApa3AelseTcs Ha JABE TIPYNINbL: IS BBIIOJHEHHUS OIBITOB

O6y‘laI-OHII/IMI/IC$I H U1 JEMOHCTPAIITMOHHBIX OIIBITOB.



[Tpubopsl, anmapaThl ¥ YCTaHOBKH, MCIOJb3yeMble Ha ypoKax XUMHUU B 7—9 Kiaccax,
KIacCU(UIMPYIOT Ha OCHOBE MPOTEKAIOMIUX B HUX (PU3MUECKHX M XUMHUYECKUX MPOIECCOB C
y4acTHEM BEILECTB, HAXOAALINXCS B Pa3HbIX arperaTHbIX COCTOSHUSX:

1) mpubGopsl ans paboTel ¢ Ta3aMu — TMOJIYYCHHE, COOMpaHUE, OUYHUCTKA, CYIIKA, MOTJIOMEHUE
ra3oB; peaklUUu MEXIy NMOTOKaMU Ia30B; PEAKIUU MEXKIY Ia3aMH B JJIEKTPUYECKOM pa3psiic;
peaKuuy MeXy ra3amMu Mpy MOBBIIIIEHHOM JaBJIECHUU;

2) anmapaTbl ¥ TpUOOPBI IJISl ONBITOB C JKUJIKUMU W TBEPABIMU BELECTBAMU — IEPErOHKa,
¢bunbTpoBaHME, KpPUCTANIM3ALMA; IPOBEACHUE pEaKIUH MEXKIy TBEPABIM BEIIECTBOM U
KHUJKOCTBIO, )KUJIKOCTBIO U JKUIKOCTBIO, TBEPABIMU BELIECTBAMM.

3) natuuku pH, 31€KTPONPOBOJHOCTH, TEMIIEPATYPHI U JIP.

Bue »sToif kiaccupukanuu HaxoAWTca YydeOHas ammapatypa, HpeJHa3HadeHHas I
U3YYEHHUsS] TEOPETUYECKUX BOINPOCOB XHUMHUM. [UJI JIEMOHCTpPALMU 3JIEKTPOINPOBOJHOCTH
pacTBOpPOB U JABM)KEHUS MOHOB B 3JIEKTPUYECKOM IOJIE, JUIl U3Y4YEHUS CKOPOCTH XMMUYECKOM
peaKIK U XMMHYECKOI'0 PAaBHOBECHUS, FJIEKTPOJIN3a, IEPETOHKH HEPTU U T. 1.

BcmomoratenbHylo  poiib  MTPAlOT H3MEPUTENbHBIE U HarpeBaTelbHbIE MPUOOPHI,
pa3Iu4Hble TPUCIOCOOIEHUS AJIs BHIITOTHEHUS OIBITOB.

Mopesmn

OObexkTaMy MOJICIMPOBAHUS B XHUMHMH SBJISIOTCS AaTOMBbl, MOJEKYJbI, KpUCTAJIbI,
3aBOJICKME alIapaThbl, a TAaKXKe XUMHUYECKHE MpoLEecchl. B mpernonaBaHuM XUMHHM HUCHOJB3YIOT
MOJICNTH KPUCTAJUTMYSCKUX PeméToK anMasa, rpadura, cepsl, dochopa, okcuma yriepoaa(lV),
M0J1a, JKeJle3a, MEAN, MarHus, MOJENN KPUCTAUIMYECKUX PEIIETOK BaXXHEHIINX MpeaCcTaBUTENEH
KJIACCOB OPraHUYECKUX COCTUHEHUN.

BrinyckaroTcst Habopbel Mojienel aTOMOB JJIi COCTaBJIEHUS ILAPOCTEP’KHEBBIX MOJeENen
MOJIEKYJ1, B IIEPBYIO OUEpE/lb, OPraHUUECKUX COCAUHEHUH.

YueGHble N0COOHSI HA MEYATHOM OCHOBE

B mnpomecce oOyueHHS XUMHH UCHOJB3YIOT CIEAYIOUIME TaOIUIBI TMOCTOSHHOTO
skcionupoBanus: «llepuonnueckas cucrema xumuueckux snemeHtoB [[. M. MenneneeBay,
«Tabnuua pacTBOPUMOCTU KHCJIOT, OCHOBAaHMH M coJel», «IIEKTPOXUMUYECKUN psij
HalnpspKeHU MeTaioB», «BajeHTHble cocTosiHMS aToma yrieponaa», «lIpocTtpancTBeHHOE U
AJIEKTPOHHOE CTPOEHUE MOJIEKYJI OPraHUYECKUX COSITMHEHU» U JIp.

Jlnsg opraHu3aluy CaMOCTOSITENIbHOW paboThl OOy4aroUMXCSd Ha ypOKax HCIOIb3YIOT
pa3HOOOpa3Hble NUIAKTUUECKHE MaTepHaslbl: TeTpajd Ha IEeYaTHOM OCHOBE MM OTIENIbHbIE
paboune JMCTBl — HWHCTPYKLUHU, KapTOYKU C 3aJaHUSIMH DPAa3HOM CTENEHU TPYAHOCTH [JIs

W3y4YEHHS] HOBOT'O MaTeEpHaia, CaMOIPOBEPKHU U KOHTPOJISI 3HAHUM.



IKPaHHO-3BYKOBbIE CPeICTBA 00yUYeHHsI

K 5KpaHHO-3BYKOBBIM CpeEICTBaAM OOY4YEHHs OTHOCST TaKue MOCOOMs, KOTOpbIE MOT'YT
ObITh BOCHPUHATHI C IOMOILIBIO 3pEHHUs] M ciyXa. OTO KUHO(DUIBMBI, KUHO(QPAarMEeHTBHI,
nuapuIbMBbl, TUANO3UTUBBI (CIaiibl), €eIMHUYHBIE TpaHCHapaHThl 11 rpadonpoextopa. Cepun
TPAaHCIIAPAHTOB MO3BOJIAIOT MMUTHUPOBATH JBUKEHHE IYTEM IOCIEI0BATEIbHOIO HaJI0KEHUS
OJHOT'O TpaHCIIapaHTa Ha APYTr oM.

Texnuueckue cpeacra ooyuenus (TCO)

BoNbIIMHCTBO TEXHMUYECKUX CPEACTB OOydeHUs He pa3pabaThIBajoCh CIEIHUANBHO JJIs
IIKOJIBI, a M3HAYAIBHO CIYXHJIO U Nepefadyd U o0padoTKM MHGOPMALMU: 3TO PA3IHMYHOIO
pola MPOEKTOpbI, TEJIEBU30pPbI, KOMIBIOTEPHI M T. A. B yueOHO-BocmMTaTeIbHOM IIpoliecce
KOMIIBIOTEP MOKET UCIIOIb30BATHCS IS PELIECHU 3a/1a4 HAYYHOM OpraHU3aluy TpyJa YUUTels.

ITpu ucnoab30BaHUM TEXHUYECKUX CPEICTB OOyueHHs CledyeT y4UThIBaTh BPEMEHHbI€
orpaHnyeHusi, Hamaraemble CanutapHbiMu npaswiamu U Hopmamu (CanlluH). HenpepoiBhas
IIPOAOKUTENBHOCTh JIEMOHCTpPAllMM BHUJEOMATEpUalioB Ha TEJICBU3MOHHOM OJKpaHE U Ha
OO0JIBIIIOM PKpaHe C MCII0JIb30BAaHUEM MYJIbTUMEIUIHOIO IPOEKTOPa He AOJKHA IPEBBIIAT J1JIs
obOyuaromuxcst B X - XI knaccax Ha ypoke 30 mun. Takoe ke orpaHUYE€HHE PacCIpOCTPaHsICTCs
Ha HENpEepbIBHOE UCIOJIb30BAaHUE WHTEPAKTUBHOW JOCKM M Ha HENPEphIBHYIO padoTy
o0yyaronmxcs Ha MEpPCOHAJIbHOM KOMIIbloTepe. Pa3merniats MHTEpaKTUBHYIO JIOCKY CIEIyeT
TaKXKe KaK U OOBIYHYIO: HA TOW € BBICOTE, 00ECIIEUNBasl IPH 3TOM PABHOMEPHOE OCBEILEHUE.
Korna nocka He mcnonb3yercs, €€ HEOOXOAMMO OTKIIIOUYaTh. [y MpoUIAKTUKN YTOMJICHUS
ria3 B y4yeOHbIM mporecc He0OOXOAMMO BKJIIOYATh PAa3IMUYHbIC BUABI JEATEIbHOCTH, BKJIIOYAS
CMeHabHYI0 TUMHACTUKY IS TJ1a3.

Ob6opynoBanne kabMHeTa XUMHH

KaOuner xumuu nomkeH ObITh 000pY10BaH CHEUAIBHBIM AEMOHCTPALIMOHHBIM CTOJIOM.
Jus  obecriedeHust Jiydylled  BUOMMOCTH  JEMOHCTPALIMOHHBIM  CTOJX  pEKOMEHAyeTcs
YCTaHABIMBAaTh HA IOJUYM.

B kaOuHeTax XMMHH YCTaHaBIIMBAIOT ABYXMECTHbIE YUEHUUECKHE JJAOOPATOPHBIE CTOJIBI
C MOJBOJIKON 3JIEKTPOIHEPIUU. YUEHUUYECKUE CTOJIbI TOJDKHBI UMETh MOKPBITUE, YCTOMUNBOE K
JEUCTBUIO arpecCUBHBIX XMMMUYECKMX BEIIECTB, U 3aIUTHbIE OOPTHKH 10 HAPYXXKHOMY Kparo.
Kabunersl XumMuu 00OPYAYIOT BBITSDKHBIMHU IIKa(aMH, PacHOJI0KEHHBIMU Y HApY>KHOW CTEHBI
BO3j€ cTojia yuutens. [lng mpoBeneHHs JaOOpPaTOPHBIX OIBITOB HCHOJB3YIOT TOJIBKO MHUHU-
CIIHPTOBKH.

VYueOHble JOCKM JIOJDKHBI OBITh M3TOTOBJIEHBI M3 MaTepHalIOB, MMEIOIIUX BBICOKYIO
aAre3nIo ¢ MaTeprallaMu, UCIOIb3yEMBIMU /ISl MMCbMA, XOPOLIO OUMIIATHCS BJIAXKHON T'YyOKOM,

OBITh H3HOCOCTOﬁKHMH, AMETh TEMHO-3EIEHBIN OBCT U aHTHUOJINKOBOE IOKPBITHC. VuebOnble



JOCKH 00O0pYyIyIOT couTaMH, KOTOpbIE IODKHBI NMPHUKpPEIUIAThCA K creHe Ha 0,3 M Bble
BEPXHEr0 Kpas JOCKH M BBICTyNaTh BIepéa Ha paccTosHue 0,6 M.

TeneBu3opsl ycTaHaBIMBAIOT Ha ClleNUalbHBIX TyMOax Ha Bbicore 1,0—1,3 M oT mona.
[Ipn mpocmoTpe Tenenepenay 3pUTENIBCKUE MECTa JIOJDKHBI PAcIoiararbCsi Ha pacCTOSIHUM HE
MeHee 2 M OT 9KpaHa JI0 I1a3 00y4aronmxcs.

JUis MakcMMaJbHOTO HCIOJIb30BaHUS JHEBHOIO CBETa M PAaBHOMEPHOI'O OCBELIEHMS
y4eOHBIX MOMELICHUH He clieAyeT pa3MellaTh Ha MOJAOKOHHMKAX IIMPOKOIUCTHBIE PaCTEHHUS,
CHMKAIOLIME YPOBEHb €CTECTBEHHOI'O OCBEUICHUS. BricoTa pacTeHuil He JOHKHA MpEeBbIIATh1S
cM (0T MOJOKOHHMKA). PacTeHus nenecooOpa3HO pa3MellaTh B IEPEHOCHBIX I[BETOYHHUIAX
BBICOTOM 65—70 cM OT I0J1a MJIM MOJBECHBIX KAILIIO B IPOCTEHKAX MEXKIY OKHAMHU.

JUis oTAenku y4eOHBIX MMOMELIEHMH HCIONB3YIOT MaTepuaibl U KpackH, CO3Jaroliue
MaTOBYIO MOBEPXHOCTb. JIJIs1 CTEH y4yeOHBbIX IOMEIIEHUI CllelyeT UCHOJb30BaTh CBETIIbIE TOHA
xKENTOro, OEKEBOro, pPO30BOro, 3€JMEHOT0, rOJyOOro IBETOB; Ui JBEPEH, OKOHHBIX paM —
Oenblii IBET.

Kabuner xumuu A0mKeH OBbITh OCHAIIEH XOJOAHBIM M TOPSYUM BOJOCHAOKEHHEM U
KaHaJIu3aluei.

B kaOunere xumMuu 0053aTeIbHO JAODKHA OBITH alTe€UKa, COCTaB KOTOPOM yTBEpIKIaeTcs

MCCTHBIMH OpraHaMH yIIpaBJICHH.

HUrorosasi KOHTpOJIbHast padoTa 10 XUMHMH



10 kiace (0230BbIi YPOBEHB)

(TecToBas paboTa B 2-X BapuaHTaX)

Hasnauenue pabomul: IpoBEpUTH OCTATOUHBIC 3HAHUS Kypca OPraHMYeCKON XUMHUH, TOJIrOTOBKA
IIKOJILHUKOB K UTOT'OBOM arTectanuu B 11 Kimacce 1mo Xumum.

CTpyKTypa KOHTPOJILHOMH PadoThI
B pabore BbIIeneHbl TpU 4acTH, KOTOPbIE Pa3lUYAIOTCS MO COACP)KAHHMI0 U CTENCHH CIIOKHOCTH,
BKJTFOYAEMbIX B HAX 33/IaHUH.
Yacte A BkmouaeT 10 3amaHuii ¢ BEIOOpOM OTBeTa, COJACpKaHHUE KOTOPHIX B IEJIOM OXBAaTHIBAET
OCHOBHBIC BOITPOCHI OpraHMYEeCcKON XuMHUH, n3ydaembie B 10 kiacce. Mix obo3HaueHue B padore A 1,
A2,A3... AlO (ypoBeHb CIOKHOCTH 0a30BbIii). BeINoMHEHNE ATUX 3aaHUH TIO3BOJISCT OLICHUTH
MIOTOTOBKY Y4YalIuxcst Ha 6a30BOM ypOBHE.
Yacte B Bximoyaer 3 3amaHusl TOBBIIMICHHOW CIIOKHOCTH C KpPaTKUM CBOOOJHBIM OTBeTOM. MX
obo3HaueHue B padore B 1, B 2... B 3.

Yactp C conepXuT 2 3a1aHHsI C pa3BEPHYTHIM CBOOOJHBIM OTBETOM (YPOBEHB CJIOXKHOCTH — BBICOKHIA ).
Pacnpenesienue 3aganuii paboThbl N0 YaCTAM:

Ne Yacrtu Yucno MaxkcruManbHBIN Tum
paboThI 3a1aHu i MTEPBUYHBIN 3a1aHu i
Oan
1. A 10 10 3aganusi ¢ BHIOOPOM OTBETa
B 3 12 3amaHus ¢ KpaTKUM OTBETOM
3. C 2 7 3amanusi ¢ pa3BePHYTHIM OTBETOM
HUroro: 15 29

3amaHus KOHTPOJIBHON pabOThl OPUEHTHPOBAHBI Ha TTPOBEPKY IEMEHTOB CONIEPIKAHUS TPEX
coJiepKaTeNbHBIX 0JI0KOB: «BerecTBoy, « XumMuueckas peakinus», «[1o3HaHUE U MPUMEHEHNE BEIICCTB
yesioBeKkoMy». PacmipenencHue 3aianuii o JaHHBIM 0JI0OKaM ITPOBEICHO C YUE€TOM TOr0, KaKOH 00beM
3aHUMAET COoIepIKaHue KaXJI0ro U3 HUX B OOIIEH CTPYKTYpe Kypca OpraHmIecKOl XUMUH, KAKOe BpeMst
OTBOJUTCS Ha U3YYCHHE 3TOr0 MaTepraia, a TAKXKE CO CTETICHBIO TPYAHOCTH YCBOCHUSI yUallluM
IIpoBepsieMble BUABI 1€ATEIbHOCTH:

1. Ha3zbiBath 1 onpenessTh BellecTBa, UX CBOWCTBA, TPU3HAKH U KIacCU(PUKAIMH BEIIECTB, TUIIBI
peaxkuuii u ap.

CoctaBnsrh (hOpMYITbI BEIIECTB, YPABHEHUS! XUMUYECKUX PEaKIIHiL.

XapakTepru30BaTh CBOMCTBA M TPUMEHEHHUE BELIECTB.

OOBSICHATH 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BEIIECTB, CYIIIHOCTH XUMUYECKUX PEAKIIUi.
[IpoBOANTH BEIMHUCIECHUS IO XUMUIECKUM (POPMYJIaM U YpaBHEHUSIM.

a s oo

Bpewms BeinmonHenust padorsl — 40 MUHYT.
CucreMa oneHUBaHMS.

BepHoe BhITIOHEHNE KaXI0r0 3aaHus 4acTu A ornieHnBaercs 1 6amiom, yactu B —2 Gaimtamu.
3amanue yactu C uMeeT 3 a5ieMeHTa CoIepKaHms, KaXKIblii M3 KOTOPBIX OlleHUBaeTcs B 1 Oa, a 3ajganwve
2 BuenoM — B4 6amna.

Onenka 32 BRIOJTHEHHE Pa00THI onpeaesisieTcs 0 NATHOAIIBHOM IKaJe:
oT 25 1o 29 6aioB — OLeHKa 5,
oT 21 ;g0 26 6amoB — oneHka 4,
oT 15 mo 20 6amtoB — omenka 3,
MeHee 14 OamioB  — OlleHKa 2.
JonosHuTe/IbHBIE MATEPUAJIBI

[lepnoguueckas cuctema xuMudeckux anemeHToB J[.M1.Menneneesa.
Tabnuiia pacTBOPUMOCTH COJIEH, KHCIIOT U OCHOBAaHHH B BOJIE.
ONEeKTPOXUMUYECKUH psifl HAPSXKEHU I METaJIOB.

Kanskynsarop.

HwbdE

KonTpoasnas padora nmo xumum 10 kiacc (0a30Bblii ypOBeHb)
1 BapuaHT

Yacte A



K kastcoomy 3a0anuro yacmu A 0anvt HECKOJIbKO OMBENO8, U3 KOMOPBIX MOIbKO 00UH 6EPHDLIL.
Buvioepume sepuutii, no Bauemy mnenuro, omeem.
Al. (I 6ann) Obmas hopMyIia aJIkaHOB:

1. CiHa, 2) CoHans 2
3. CnHZn -2 4) CnHZn—G

A2. (1 6ann) Bemectra, umeronmme Gopmyisl CH; — O — CH; m CH; — CH, — OH sBistoTcs
1) romosoramu; 2) u3oMepaMu;  3) MOJMMEpPaMHU; 4) menTHIaMH.
A3. (I6ann) AueruneH TpUHAJICKUT K TOMOJIOTHUECKOMY PSTY:
1) ankaHoB; 2)ankuHOB; 3)apeHOB; 4) aJKEeHOB

A4. (1 6ann) Peaxiuu, B X0Jie KOTOPBIX OT MOJIEKYJIbI BEIIECTBA OTIIETUISIETCS BOJA, HA3BIBAIOT
peaxusMu:

1. [Jerunpatauuu 2.  JleramoreHHpOBaHHS

3. JleruaporanoreHupoBaHus 4.  JleruppupoBaHus
AS. (1 6ann) KonrmuecTBo aTOMOB BOJIOPO/Ia B IIUKIIOTEKCAHE:

1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peaxuust cpensl B BOAHOM PacTBOPE YKCYCHOM KUCIIOTHI:
1) mefiTpanbHast; 2) kucnasi;  3) coieHas;  4) mieJIovHasl.

A7. (I 6ann) YkcycHast KUCIIOTa_He 6CHiyhaem BO B3aUMOJICHCTBHE C BEIIIECTBOM

1) okcun KambIHs 3) menp
2) MEeTaHOI 4) nuieBas coaa
AS8. (I 6ann) IIpogyKToM ruaparaiy STUICHA SIBISETCS:
1) crmpr; 2) xucaora; 3) albIeTHI, 4) ankaH

A9. (1 6aan). IlomumponwIIeH MOTYYarOT U3 BEIIECTBA, (hopMyJsia KOTOPOTO
1)CH,=CH,; 2)CHaCH; 3)CH;—CH,-CH; 4)CH,=CH- CHas.
A10. (I 6ann ) K amoBUTEIM BellleCTBaM OTHOCHUTCS:
1) Mmeranom; 2) sranon; 3) mpomaHoi; 4) OyraHoJI.
Yacrs B

1. (2 6anna). YCTaHOBUTH COOTBETCTBHUE:

eeuiecmeo Haxoxicoenue 6 npupooe

1) 'moko3a a) B COKE CaxapHOH CBEKIIbI
2) Kpaxman 0) B 3epHe

3) Caxaposa B) B BUHOI'PAJHOM caxape
4) Ilemmrono3a T') B APEBECUHE

2. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXKIYy PEareHTaMU M TUIIOM PEaKuu.

Peazenmul Tun peaxkyuu
1) C;Hy+ 0, — a) 3aMeIleHHe
2) CH;— 0) OKHCIIeHIE
3) CH;COOH +KOH — B) MPUCOETUHEHHE
4) CH4;+Cl, — r) oOMeHa

) pa3JIoKeHUE

3. (2 6anna) YCTaHOBHUTE COOTBETCTBHUE MKy Ha3BaHUEM BEILIECTBA U €TI0 (hOPMYJIOH.

Haszeanue eeujecmea Dopmyna
1) anerusnex a) CH;- CH;
2) MEeTaHOI 0) CHs;- OH
3) mpomaHoBas KHCI0Ta B) CH=CH
4) atan r) CH;- CH,- COH

)1) CH3 -CHz-COOH



Yacte C 3adanusa co c60000HbIM 0meemom

1. (3 6anra). OOBEM YyIIIEKUCIIOTO Ta3a, KOTOPBIH 00pa3oBajics B pe3ybTare Cxuranus 10 i
alleTHJICHA, PaBeH b}

2. (4 6amna). Hanumure ypaBHEHUS XMMUYECKUX PEAKIUIA, C TOMOIILIO0 KOTOPHIX MOXKHO
OCYIIECTBUTH MPEBPAILECHUS:

CH,— CH; — CiH;— xnopoen3on. [aiiTe Ha3BaHUS BEIIECTBAM.
KonTpoasnas padora no xumun 10 kiacc (0a30Bblii YpOBEHb)
2BapUaHT

Yactb A

K kastcoomy 3a0anuto uacmu A 0anbl HECKOJIbKO OMBENO08, U3 KOMOPBIX MOJIbKO 00UH 6EPHBLIL.
Buvioepume sepnutii, no Bawemy mnenuio, omeem.

Al. (I 6ann) Hazeanue yrnesonopoaa, popmyina koroporo CHs - C = C - CH; o cucremarnueckoi

HOMEHKJIaType:
1) npomnan; 2) 6ytun-1, 3) nponus; 4) Oytun-2

A2(1 6ann). 'oMonoraMu sSBJISIFOTCS:

1) C2H5 u C2H4 2) C3Hg )51 C5H12 3) C4H8 u C7H15 4) CH4 " C6H10
A3. (1 6an) K coenuaenunsm, nmetorum oouryro hopmyiry CyHy,, oTHOCHTCS

1. ©Oen3om; 2)rekceH; 3)rexcaH; 4) TeKCHH.

A4. (1 6ann) TlonconHeuHoe, ILHSHOE, XJIOMKOBOE MAciia OTHOCSTCS K KIIacCy:
1) yruieBospr; 2) xupbl,  3) Oenku; 4) dheHOINBI
AS. (1 6ann) K kakoMy Kiaccy MpHHAIICKAT OCIIKHU:
1) cnoxHbIe 3GUpEI, 2) MONMHYKJICOTUIBL,  3) IPOCThIC SPHUPHI; 4)
TTOJTATICTI TH bl
A6. (1 6ann) llpornananb TPUHAIIIEKUT K TOMOIOTUIECKOMY PSAY:
1) denomsr;  2) caxapumpl; 3) aMUHBL, 4) anpaerub
A7. (1 6ann) Peakuuu, B X0/1e KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTIICIUISETCS] BOMOPO/I, HA3bIBAIOT
peakuusaMu:
1) Jerunpararuu; 2) JleranoreHupoBaHuUs
3) JderuaporajioreHupoBaHusI 4) JleruipupOBaHUsI
AS8. (1 6ann) Peaknuio «cepeOpsHOro 3epKajiay JaeT:
1) dhenom; 2) YKCYCHBIH aJbICTH/I; 3) rmiepuH; 4) 6eHzon
A9. (1 6ann) Momumep cocraBa ( CH, CH, ), momyueH us:
1) srunena; 2)orana; 3) Oyrana; 4) oTHHA.
A10. (1 6bann) K HapKOTHYECKUM BEIIECTBAM OTHOCHUTCSL:

1) sranon; 2) mpomaHoi; 3) METaHOI; 4) OyTaHoI.
Yacts B
1. (4 6anna) YcraHoBHTE COOTBETCTBHE MKy Ha3BAaHHEM BEILECTBA M KJIACCOM COCTMHCHHUIA.
Ha3zeanue sewyecmea Knacc opzanuueckux coedunenuii
1) mponun a) aJIbJICTH/IBI
2) sTaHaNb 0) aTKIHBI
3) Gensoi B) KapOOHOBBIC KUCJIOTHI
4) aneruieH T') apeHbl
) aJIKCHBI
2. (4 6anna) YcTaHOBHTE COOTBETCTBUE MEXKAY peareHTaMHu U THIIOM PEaKIUH.
Peazenmul Tun peakyuu

1) CHs+ H,O a) raJIoreHUPOBaHHUE



2) C2H2+ H2
3) C,H,+ HCI
4) C,Hq+ Cly

0) ruaparanus

B) TUAPUPOBAHUE

T') THAPOTAJIOTCHUPOBAHKE
n) cunTe3 Bropra.

3. (4 6anna) YcTaHOBUTH COOTBETCTBHE MEKAY (DYHKIIMOHAJIHLHOM TPYITION M KJIACCOM BEIlleCTBa!

Qynkyuonanvrnan zpynna

1) - COOH
2)— OH
3) — NH,
4) — COH

Kaacc eeuwjecmea

a) CIIUPTHI

0) heHOIMBI

B) KETOHBI

T') KapOOHOBBIE KUCIIOTHI
1) abIeTHIIbI

€) aMUHBI

Yacrb C 3aoanus co c60600nbimM omeemom

1. (3 6anna) Macca nukiorekcaHa, IoxydeHHas B pe3ybTare B3auMoeiicTeus 7,8 T 0eH3ona ¢
BOJIOPOJIOM paBHA I' (3aIUIINTE YKCIIO C TOYHOCTHIO 10 AECSTHIX).

2. (4 6ama) HammmmTe ypaBHEHUS XUMHUYECKUX PEAKIIN, C TTOMOIIBIO KOTOPBIX MOXKHO
OCYIIIECTBUTH MPEBPAILEHUS: Aman — 3munen — noauIMuUIEH

l

Smunoewtit cnupm
Omeembui U penwieHusn

Al A2 A3 A4 A5 A6 A7 A8
2 2 2 3 4 4 4 2
Hmozo: 10 6annos
Yacmv B
1. 1)-8, 2)-06;, 3)-a;, 4)-r (4 6ama)
2. 1)-06; 2)—n;, 3)-r 4) -a (4 06ama)
3. )-8 2)-6 3)-n 4)-a (46amwma)
Hmozo: 12 6annos
YacmosC
1. 204 (3 6anna)
2.
1. CocTaBieHbl ypaBHEHUS peakiuit KomunuectBo
0aiioB
1500 1 6amn
1) 2CHy — C,H; + 3H, Caxr 400 1 Gann
2) 3C2H2 — C6H5 1 Gamn
3) CGH(, + C|2 i C6H5C| +HCI 1 6amn
4) Nanbl Ha3BaHUA BEIIECTBAM
CH;— meran; C,H, — anerunen;
CeHg - 6en3zomn, CsHsCl — xmmopbenzon
Hmozo: 4 banna
Omeemul u pewienus.
(2éapuanm)
Yacms A
| At [ a2 ] a3 | A4 | A5 | A6 | A7 | A8




| 4 | 12 [ 2 | 2 | 2 [ 2

Hmozo: 10 6annos
Yacmv B

1. 1)-6; 2)-a; 3)-r; 4)-6
2. 1)-6; 2)-8B, 3)-r 4) -a

3. 1)-1, 2)-a 3)-e 4)-n

Hmeoczo: 12 6annos

YacmeC
1. 84r (3 6anna)

2. DOraH — dTUJIEH — HOJUITUIIEH

!
OTUIOBBIN CIUPT
CgHe — C2H4 — (— CHZ_CHZ_)H (1 6aJ'IJ'I)
}
C,HsOH
Pt

1. C2H5—> C2H4 + H2 (1 6aJIJ])

2. HCHZ = CH2 —>(— CHZ_CHZ_ n (1 6&J’IJ’I)

3. C,H,+ H,O — C,HsOH (1 6amr) HUroro: 4 6a1a

HNTorosasi KOHTpPOJIbHAA padoTa MO XMMHUU
11 kaace



TlosicuuTenpHasa 3anUcKa

1.KUM paspadoman na ocnoge YMK:
l.«Xumus. 11 kmacey, O.C. I'abpuenss, M.: Ipoda, 2011.
2. «KoutponbHsle u mnpoBepouHble paboTh»O.C. ['abpuensH, OUAAKTHUYECKOE IOcoOHue K
yuebnuky O.C. 'abpuensna «Xumus 11» ans yyammuxes 1 yauteneid — 5-e u3j., ucnp. U oM. —
Mocksa: «bJIMK u K», 2015. — 220 c.
2.1lenu xoumpona: gvlagunv yposeHs 00PA308aMme1bHLIX PE3VIbIMAMO8 YUAUIUXCA:
npeomemuule

®  3HAHUA:

- HOHATHS (TEPMUHBI)

T[ICXD JI.1.MenneneeBa

CrpoeHue aTOMHOr 0 siipa

CBoOlCTBA BEIICCTB.

XUMHUYECKHE PEAKIINN OCHOBHBIX KJIACCOB BEIIECTB
TexHuka 0e30mMacHOCTH

XWMHUS B )KU3HU

S e

Memanpedmemeze
® no3HAsameslbHbvle.

- COCTABJIATh KPATKYIO 3aIKCh Ha MIOCTABICHHBIH BOIIPOC;
- OCO3HAHHO YUTATh M TOHMUMATh TEKCT 3aJJaHUM;
pe2yiamugHble:
- ukcupoBaTh pe3yJIbTAThl paOOTHI
- YMEHHE MJIAHUPOBATh M PETYIUPOBATH CBOIO AESATEILHOCTD
- BBICTpauBaTh LEMOYKY HEOOXOUMBIX JICHCTBUI
- YMEHHUE CaMOCTOSITENILHO TUIAHUPOBATH MYTH JTOCTHXKEHUS 1€J1eid, 0CO3HAHHO BBIOUPATH
Haubomnee I(h(heKTUBHBIE CITOCOOBI peIIeH!s YIeOHBIX | MO3HABATEIbHBIX 3a/1a4
- IPOTHO3UPOBATh PE3YIbTAT ACITEIHHOCTH.
®  KOMMYHUKAMUGHbIE:
-apryMeHTHPOBaTh CBOE MHCHHE,
-BBIPa)KaTh CBOU MBICIH C JJOCTATOYHOW MOJHOTON M TOYHOCTHIO
- obopMIIATH CBOU CITOCOOBI PeIIeHUsI TPOOJIEMBI (3a1a4H )

BO — 3aganus c BbIOOpOM OTBeTa
KO — 3amanus ¢ KpaTKMM OTBETOM
PO — 3aganus ¢ pa3BepHyTHIM OTBETOM

KonTtponbshas pabota (B hopMe TECTUPOBAHUS) COCTaBJIEHA B COOTBETCTBUU C JACHCTBYIOLIEH
[IPOrpaMMoii 0 XUMUU Ha OCHOBAHHMHM I'OCYJIaPCTBEHHOTI 0 00pa30BaTeIbHOI0 CTaHAapTa OOIIEro
o0pa3oBaHMs U pelHa3HAvYeHa JIJIsl IPOBEACHUS UTOrOBOM aTTecTaluu 1Mo Xxumuu B 11 kiacce.
KontponbsHas pabota mo xumuu B 11 kmacce conepxut 2 BapuanTta. Kaxxaplii BapuaHT BKIIOYAET
18 TecTOBBIX 3a/laHUI U COCTOUT U3 TPEX YaCTeH, KOTOPbIE OTIMYAIOTCS YPOBHEM CIOKHOCTHU H
(bopmoii 3a1aHui. B zapanusx (Al- AlS) yuanmmcs npeasararoTcsi TOTOBbI€ OTBETHI,
13 KOTOPBIX OJMH BepHbIi. Hago mocTaBuTh ranouky B KBajpaT C MpaBUIbHBIM 0TBeTOM. Eciu
ObLIa JoMyIeHa ommrodka, Mpy BHIOOpPE OTBETA, TO HAJIO AKKYPAaTHO 3a4E€pPKHYTh OTMEUEHHYIO



udpy 1 ooBecTH aApyryto. [IpaBuiIbHBIN OTBET Ha Kaxkoe U3 3ananuii Al- Al5 onenuBaercs 2
Oayuamu.

B 3apganusx (B1) yuammMcest npeaiaraercst yCTaHOBUTh COOTBETCTBHE. [Ipu 3TOM OT ydamuxcst
He TpeOyeTcsl HU moipoOHast 3aIIMCh PEIICHUS 31aHus, HU 00bsICHEHHE BEIOpaHHOTO penieHus. B
cllydae 3alliCH HEBEPHOT'O PEIIeHUsI HEOOXOIUMO 3a4EepPKHYTh €r0, U 3aIUCATh PSAOM APYroe.
[IpaBuibHBIN oTBET onieHrMBaeTca 8§ 3ananue (B2) Ha 3HaHME XUMUU U 3[10POBbS JI€ETCS
pa3BEepHYTHI OTBET U OILICHUBAETCS B 6 OAJIIOB.

B 3ananusx ¢ 3anuceio nonHoro peuenus (Cl) yyamuecs JODKHBI 3alIMCaTh PEIIEHUE H OTBET.
OnenuBaercs 6 0aioB.

Ha BrImonmHeHne aTTecTallnOHHOW KOHTPOJIBHOU paboThl oTBOAUTCSA 40 MUHYT.

[To pe3ynbTaTtam pabOThI KQKIOMY y4aIlIeMycsl BBICTABIISIETCS OIEHKA MO XUMUH, KOTOPYIO
YUUTEh 3aHOCUT B KJIACCHBIH JKYpHAJTI Ha COOTBETCTBYIOILIYIO CTPAHUILY B KOJIOHKY C HAAMHUCHIO
«UtoroBasi KoHTpoJbHas pabortay. [lomyromoBas oleHKa MO0 XMMHUU BBICTaBIISIETCS C y4E€TOM
3TOU OLIEHKH.

MoskHo HabpaTh 50 GasnioB

«2» «3» «4y» «5»

Huxe 37% bonee 38% 66-84% 85-100%

Huxe amxke 18 W3 Hux He Mmenee 65%

OaioB saganuii BA3BOBOI'O | 33-42 Gamna 43-50 6amna
YPOBHS

19-32 6amnoB
Boinee 19 6amioB u3
HUX 4acTh A

Kuiroun Kk KOHTPOJIbHOM padoTe
Bapuanr 1
Yacts A 1)B;2)B;3)B;4)1;5)T;6)B; 7)B; 8)0; 9)06;10)06; 11)1;12) 1513) 15, 14) 6; 15) T
Yacts B*
1) 3455
Yactp C**
1)V CO2=22,67 n.

Bapuanr 2
Yactb A 1)r;2)1; 3)1;4)a;5)a;;6)r;7)1;8)B;9)B; 10)B; 11)B; 12)6; 13)B; 14) 15 15) T
Yacts B*
1) 1333

Yacts C
1) m BaCO3 =1,97 r.

HUrorossi koHTpOabHAsA padoTra mo xumuu 11 kiaacca.

BapuanTt 1




Yacts A

1) Dnexrponnas koudurypamus 15°2522P°35%3P%45'3d" cooTBercTByer 2:1eMeHTY
a)Vv 0)F B)Cu 1)Hg

2) KucioTHble ¢BOMCTBA B PAAY BBICIIUX THAPOOKCHIOB CePhI-XJIOPa-HOaa
a) Bo3pacrator  0) OciabeBaroT B) CHauaja BO3pacTaroT, 3aTeM 0Cjla0eBaroT
r) CHauana ocnabeBaroT, 3aTeM BO3pacTarOT

3) Bepubl am cieayromue cyxnenns o pochope?

A. ®ocdop roput Ha Bo3ayxe ¢ odopazoBanuem P05

b. Ilpu B3aumoneiictBus gpocdopa ¢ merasnamu odpasyrorcs ¢pochuabl

a) Bepno Tonpko A

6) Bepno Tonmskp b

B) BepHsbl 00a cyxnenus

r) Ob6a cyXJ1eHH!s] HE BEPHBI

4) Onna u3 cBsA3eil 00pa3oBaHa MO JOHOPHO-AKLIENTOPHOMY MEXaHU3MY B

a) MoJIeKyJie Bogopoaa 0) MojeKyJsie mepoKcuaa BoAopoaa

B) MOJIEKYyJIe aMMHaKa T) HOHE aMMOHUS

5) Crenennb okuc/ieHus +3 XJ0p MMeeT B COeIUHEHUM

a) ClOs 0) KCIO, B) Cl,0¢ r) Ba(ClO,),

6) U30Mepusi HEBO3MOKHA ISl

a) 2-mernrekcana 0) [luknonponana B) [Iponana 1) [Iponena

7) DJiieKTprUYeCKHil TOK He MPOBOAAT BOJAHbIE PACTBOPbI

a) Xjopuaa Kajlus U THAPOKCHAA Kalpliuss  0) DTaHONa M XJIOPOBOAOPOIA

B) [Iponanona u anerona r) ['mroxo3b! 1 anerata Kaaus

8) BepHbl J1u cienylonue CyKIeHus 0 KUpax?

A. Bce :kupbl TBep/ble PU 00BIYHBIX YCJIOBHUSAX BelleCTBA.

b. C xuMu4ecKoi TOYKH 3peHHUsI BCe KUPBI OTHOCATCSH K CJIO0KHBIM 3(pHpaM.
a) Bepno Tonbko A

0) Bepro Tonmsko b

B) BepHrbl 00a cyxnenus

r) O0a cyX/IeHUsI HEBEPHBI

9) B cxeme npeBpamennii : CH4 —» X —» CH;3NH; BemecTrBoM X fiBJIsIETCH

a) Meranon 6) Hutpomeran B) luMeTunoBbIi 3gup r) Aubpommeran

10) B nepeyHe BemecTB

A) MeTtaHoJa I') U300yTan

b) IIponanoa ) Jexan

B) bensou E) IuBunni

K nmpenenbHBIM yriieBogopoaM OTHOCSTCS BEIECTBA, HA3BAHUS KOTOPBIX 0003HAaYEHBl OYKBaMH
a) AbJI 6) bI'/] B) bBI' r) BAE

11) OprodochopHas kuciora

a) OTHOCUTCA K Haubosee CUIIbHBIM AJIEKTPOJINTaM

0) Jlerko pa3znaraercs mpu XpaHEHUH

B) He B3aumozeiicTByeT cO IIeIOYHBIMUA METalIaMU

r) [TonyyaeTrcst B mpoMbIIIIICHHOCTH U3 docdopa u dhochaTtoB
12) 1 meap u amoMuHU

a) Pearupyrot ¢ pacTBOpOM Ir'MApOKCHIa HATPUS

6) PearupyroT npu 0OBIYHBIX YCIOBUSAX C a30TOM

B) PacTBOpsitoTCs B pa30aBieHHON CONSIHONW KUCIIOTE

r) MoryT B3auMo/1eiCTBOBAaTh C KUCIOPOJIOM

13) B cxeme npeBpamennii ZNO ——» X —5 Y —3p ZnO BemecrBaMu X u Y
MOTYT OBITH

a) Zn(OH); u Zn

6) ZnC|2 u Znk



B) Zn(OH)z u ZnCl,
r) Zn(NO3); u Zn(OH);

14) C HauboJib1Iel CKOPOCTHIO MPOMCXOAUT B3aUMO/IeiiCTBHE MOPOLIKA KeJjle3a ¢

a) 10%-uoit H,SO4  6) 30%-noit HCI B) 98% -Hoit H,SO4 1) 20%-161M NaOH

15) Ilpu B3aumoaeiictBuu 100 r. skesne3a u 67,2 J1. (H.y.) XJI0pa NOJYYHTCH XJIOPHUJ Kejle3a
(111) maccoii

a)2274r. 6) 167,2 1. B) 67,2 T. r)292,5r

Yacts B*
16) YcTraHoBUTe COOTBETCTBHE MeK1Y pearipyloIIMMH BelecTBaMHu U NPU3HAKAMH
NPOTEKAIIIEH MeK1y HUMHU peaKI Ul

BEHIECTBA [MPU3HAKU PEAKIIMUA
A) CuSOs u KOH 1) Brigenenue Oyporo rasza
b) CuSOs wu NayS 2) OGpa3oBanue 6eI0ro ocaaka
B)Cu(OH), u  H,SO4 3) OOpa3oBaHue CHHErO 0CaIKa
I') Cu(OH), wu HNO; 4) O6pa3oBaHKE YEPHOTO OCaaKa
5) PactBopenue ocanka
A b B r

17) D10 BEIIECTBO JIGKHUT B OCHOBE yJaJICHHs U 00€3BPEIKUBAHUS PA3JIUTON PTYTH, HAIIPUMED U3
TepMomeTpa. UTo 3TO 3a BELIECTBO U KaK Ha3bIBaeTCs 3TOT npouecc? OTBET HAMUILIUTE.

Yactp C**

18) Onpenenure 00bEM (H.y.) YIISKHCIOr0 Ta3a, BBIICISIONMIET0Cs TPy pacTBopenun 110 T.
M3BECTHsIKA, copepxaliero 92% kapOboHaTa KaJblius, B U30BITKE a30THOW KHUCIOTHI. Hanummre
YCIIOBHE 33/1a4d U PEIICHUE.

HroroBass koHTpoJbHasA padora mo xumuu 11 kiaacca.

Bapuanr 2
Yacts A
1) Duexrponnas koudurypamus 15°2522P°35%3P%4523d" cooTBercTBYeT 21eMEHTY
a)Ca ©O)F B)Cu r)Zn
2) KucaoTHble CBOMCTBA B PAAY BICIIMX OKCHI0B YIJIepoaa — KpeMHus - ¢pocdopa
a) Bospacrator 0) OcnaGeBarOT B) CHauaa BO3pacTaroT, 3aTeM 0Cclla0eBaroT
r) CHavana ocnaOeBaroT, 3aTEM BO3pPACTAIOT
3) BepHbl Ju cjieayroniue CykIieHus 0 MeIu U eé coeTuHeHusix?
A. Meab- 3s1eMeHT | A rpynnsbl
b. Meab He B3auMO1elCTBYeT ¢ KHCJI0TaMU
a) BepHo Tonbpko A
0) BepHo Tosbkp b
B) BepHrbl 00a cyxnenus
r) O0a cyx/IeHUsI HE BEPHBI
4) BoaopoaHasi cBfI3b He 00pa3yeTcs MexK1y MOJIEKYJIaMHi
a) arleToHa O0) mporaHoja  B)KUCIOpOAA  T) KaJbLIMs
5) D1eMeHT, NPOSIBJISIOIINI MOCTOSHHYIO CTeNeHb OKUCJIEHHsI B CBOUX COeTMHEHUSIX:




a)F 0)Cl B)S 1O

6) U30MepoM IUKJIOTEKCAHA SIBJISIETCS

a) 3-metunrekcan  0) lluknonenran B) benzon r) ['ekcen-2

7) DJ1eKTPOJIUTOM ABJISAETCS KAXKIA0€ U3 IBYX BellleCTB

a) Byranon u OyraHoBasi KHCIIOTa 0) bytaHnon u u3onponaHo

B) ALIETOH U a1leTaT Kajaus r) Auietat HaTpus U XJIOPHU METUIIAMMOHUS
8) BepHbl J1m cienyrouue CykieHus 0 MbLIax?

A. K MbLIaM OTHOCHIT, B Y4aCTHOCTH, NATbMHUTAT HATPHUS

b. Bce Mbli1a OTHOCATCSI K IOBEPXHOCTHO-AKTUBHBIM BellleCTBAM.
a) Bepno Tonpko A

0) Bepro Tompko b

B) BepHsbl 00a cyxnenus

r) Oba cyXJ1eH!s] HEBEPHBI

9) B cxeme npeBpaleHmii: HCOH _ X — CH30CH;3; BemectBoM X siBJIsIeTCSI
a) Meran 0) AueToH B) MetaHnon r) YKCyCHasi KHCIIOTa

10) B nepeyHe BemecTn

A) CH;COOCH; I')(CHj3)2NH;3

B) KCIO4 J)NHsNO3

B) Ba(OH); E)[CH3NH;]Br

K cosnsim oTHOCATCH BemecTBa, (POPMYJIbl KOTOPBIX 0003HAYEHbI OYKBAMU

a) bB/] 0) ABI' B) BJIE r) ABE

11) A3oTHast KucjaoTa

a) OTHOCUTCSA K JIOBOJIBHO CJ1a0BbIM 3JIEKTPOIUTAM

0) He pacTBopsieT MeTanInm4ecKyro Meab

B) Paznaraercs npu XxpaHeHUH U HarpeBaHUU

r) [lonyyaercss B IpOMBILIJIEHHOCTH U3 HUTPATOB

12) O61mum cBOICTBOM Kejie3a U AJTIOMHUHUS SIBJISIETCH UX CIIOCOOHOCTD
a) PacTBopsiTCcs B pacTBOpax mienoyeit

6) [TaccuBupoBaThCS KOHIIEHTPHUPOBAHHOW CEPHOM KUCIOTON

B) PearupoBath ¢ nogoM ¢ 06pa3oBaHHEM TPUHOAUIOB

r) O6pazoBbIBaTh OKCUJ cocTaBa J304

13) [luis1 ocymiecTB/ICHUS MPEBPALICHUI B COOTBETCTBHHU CO CXEMOIi:

Fe — Fe304, —»FeO —»FeCl;

Heo0xoaumo nociie10BaTe1bHO HCIOIb30BATH

a) Kucnopon, yriepon, xiop

6) Ilepekuch Bogopoaa, BOJOPOI, XJIOP

B) Kucnopon, Bogopon, XJa0poBogopos

r) OKCHA KaJblus, JIMTUH, XJIOPOBOIOPOL

14) C nauboJbieii CKOPOCTHIO CEPHAs KMCJI0TA B3aUMO/IeiliCTBYeT ¢

a) 'panynamu xene3a  0) ['panynamu nuHka

B) CTpyKKOM ITMHKA r) [Topoikom nuHKa

15) Macca okcuaa 1uTHs, 00pa3yoLIerocs nNpu cropanuu 3,5 r. JUTUS B H30BITKE
KHCJIOpOAa, paBHA

a)5r. 06)12,5r. B)I0r. 1)75T.

Yacts B*

16) YcTaHoBHTE COOTBETCTBHE MEKIY PearupyondMy BelleCTBAMY U MPU3HAKAMM
NPOTEKAKIIEH MeK1y HUMH PeaKuuu

BEHIECTBA IMTPU3HAKHW PEAKIINN

A) HCI + Na,CO3 1) Beinenenue OeclBETHOTO ras3a
b) CaCl;+ Na,COs 2) O0Opa3oBaHKe YEPHOT O OCATKA
B) Ca(HCO3), + Ca(OH); 3) O6pasoBaHe O6€I0r0 ocaaKa

I') Ca(HCOg3), + NaOH 4) I3meHeHnEe OKPaCcKH pacTBOpa



5) Buaumeix npu3HakoB He HaOIOqaETCS

A

b

B

I

17) 3HaueHnEe MUKPORJIEMEHTOB JIJISl YeJIOBEKa ObLIIO BBISIBICHO MPH U3YYCHHH TAKOT'O
3a0oneBaHusl, KaKk SHAEMUYECKUH 300, KOTOPOE BBI3BIBAETCS HEIOCTATKOM HOJIa B THILE U BOJIE.

Kak MoxxHO pemnTh 3Ty npobiaemy? OTBET HAMUILIUTE.

Yact C**

18)PaccunTaiiTe Maccy ocajika, KOTOPbIi BBINAET P B3aUMOICHCTBUHU N30bITKA KapOOHaTa
kanus ¢ 17,4 r. pactBopa HUTpata O0apusi ¢ MaccoBo nozen nociennero 15%




