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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XuMUHM OCHOBHOTO 00111er0 00pa3zoBaHus (yriyOJEHHBIN ypPOBEHbD)
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHus, PEACTABICHHbBIX
B ®I'OC OOO, ¢ yuerom deaepanbHOil paboueid mporpaMmMbl BOCIIUTAHHUS.

[Iporpamma mo xuMuM pa3paboTaHa € LEJIbI0 OKa3aHUS METOAUYECKOM
NOMOLIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo Xxumuu 1a€T TPEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOydeHHMs, BOCHHMTAHHUS M Pa3BUTUSA OOYYaIOLIUXCS CpPEICTBAMH Y4YEOHOIo
npeiMeTa, onpenesnseT 00s3aTeIbHOe MPEIMETHOE COJIEp)KaHKUE, €r0 CTPYKTYPY IO
pazmenam M TeMaM, pachpelereHue 1o  KjaccaM, pPEKOMEHIYyEeMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHHS] XHMHUM C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
ocobeHHocTel oOywatomuxcs. B mporpaMMe 1o XUMHM — YYUTHIBAIOTCS
BO3MOKHOCTH Y4€OHOTO TpeAMeTa B pealu3aluyd TpeOOBaHUHN K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIAMETHBIM pe3yjbTaraM OOydeHUsS U B
(GbopMHUpPOBAaHUM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHONW  JI€ATEILHOCTH
00y4aromnierocsi Mo OCBOEHUIO Y4eOHOT0 COACPIKaHMUS.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS MHTEIUIEKTYyaJbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOYy4YaIOIIMUXCS, HA NPOJOJDKEHHWE OO0ydeHHs Ha YpOBHE CPEIHETro
ob1rero oOpazoBaHusI.

3HaHME XHMHUHU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT GOpMHUPYEMbIe XUMHUEH TIPEICTABICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTAX PEMICHUS TI0OATbHBIX MPOOJIEM YCTONYHBOTO
pa3BUTHS YEJIOBEUECTBA — CBIPbEBOM, SHEPrETUUYECKOW, IPOJIOBOJIBLCTBEHHOM
po0OsieM, MPoOIEMbI YKOJIOTHYECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEM  Jjsi  caMOpa3BUTHA U
dbopMuUpOBaHUS KYJIbTYPbl TNYHOCTHA O0YUAIOIIUXCS, KX 0011eH 1 QyHKIIMOHATHHOM
IPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOy4arolIuxcs, HAaBBIKOB WX CAMOCTOSTEIbHOW Y4eOHOM  J1eATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MIOBCETHEBHOM JKMU3HM, TaK M B MPO(HECCUOHATBHON EATeIbHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MPECTaBICHUNA O €AMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIIOYEBBIM HTAlioM B
(OpMHUpPOBAaHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYarolUXCs;

crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4HBIM 3HAHUSIM, K MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUYECKOE
o0Opa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU OOECNeurBaIOTCS CcHeuu(UKO
collepKaHUs TPEIMeTa, KOTOPBIM SBISETCSA IMEJaroruvyeckd aJaanTHPOBAHHBIM
OTPa)KEHUEM OIPEJICTIEHHOTO dTara pa3BUTHS XUMUHU.

VYrinyOnéHHbIN Kypc XMMUU OCHOBHOI'O 00ILIEr0 00pa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIONTUMUCS CUCTEMBI MIEPBOHAYAIBHBIX TIOHITHH XUMUH, OCHOB
HEOPraHUYeCKON XHWMHH, OCHOBOIIOJATAIONIUX MPEJICTABICHUN OOIIeH XUMUU U
OTJICTBHBIX 3HAUNMBIX IMOHATHN OPTaHUYCCKON XHUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa K e€ u3yudeHuto. CopepikaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSTHH 0 XMMUYECKOM 3JIEMCHTE U BEIIECTBE U CUCTEMBI TIOHITHH O XHMHUYECKOM
peakiuu. OGe 5TH CHCTEMBbl OPraHW30BaHBI O TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona [[.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIECKOM NUCCOLMALIUY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnuecKkuxX 3HAHUW IOJOKEHBI SMIIMPUYECKU IOJTYYCHHBIC
dakTel. TeopeTndeckne 3HaHUS Pa3BUBAIOTCS MOCIIEOBATENBHO OT OJJHOTO YPOBHS
K JApyroMy u 00ecCleuuBaloT OOyJalomMUMCS BO3MOXHOCTb OOBSCHATh H
IPOTHO3UPOBATH CBOWMCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
U3y4aeMbIX BEIICCTB.

OcBoeHue coaepaHusi MPOTPaMMBI O  XWUMHUU  TMPOUCXOAHUT  C
MCTIOJIb30BaHUEM 3HAHUI U3 paHee U3yUYEHHBIX YUEOHBIX MPEAMETOB: OKPY KA
MUp, Ouostorus, u3nka, MaTeMaTHKa, reorpadus, TEXHOJIOTHS, HCTOPHS.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHus TO XUMHUH (yriayOnEHHBIHN
ypOBEHb) OpHUEHTHpPOBaHA HA COXpaHEHHWE (PyHIaMEHTaJIbHOTO XapakTepa
oOpa3zoBaHus, cnenuUKA y4eOHOTO TMpeaMeTa W O0OCSCIICUYeHHE YCIICIIHOTO
oOydeHHsI Ha CIEOyIOIIeM YypOBHE oOpa3oBaHusA. B mporpamMMe 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAsl M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
mubdepennpanys  oO0ydeHUs,  BKIIOYArOMas  NPOPWIBHYIO  TOJATOTOBKY
oOyyJaromuxcs ¥ TMOCJIEeAYIOIIee CaMOONpeAelieHue B BbhIOOpPE HampaBlICHUS
0o0ydeHus B IpoPMIbHBIX KJIaccax.



VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3alMM  3a1ad
po(ecCUOHaTbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJA0CTAaBIEHNE BOZMOXKHOCTH
KOKJIOMY OOydYarolmeMycsi MpOSBUTh CBOM HHTEJUIEKTyaJbHbIE W TBOPYECKHE
CIIOCOOHOCTH MPU U3YUEHHH YU€OHOT0 MpeaMeTa, HEOOXOAUMBbIE JIJIS POIOKEHHUS
o0Opa3oBaHus U JalbHEHIIEeH TPYIOBOM 1€ATENTbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa ISl
UCIIOJIb30BaHUsI B 00pa30BATENbHBIX OPraHU3alMsgX, PEATU3YIOIINX MPOrpaMMbI
muddepeHurpoBaHHOro (yriryOsn€HHOro, NpPOGUIBHOTO) H3YYEHHUS OTIEIbHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.

OO6pazoBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUN OCHOB XMMHYECKOM HayKu Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUUYECKON NEeATEeTbHOCTH
YeJloBeKa M OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajaya y4deOHOTro
peMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUUYECKUX 3HAHUN — BaXKHEUIINX
(bakToB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJlaM TO3HaHUS TMpU U3YYEHHH BEIIECTB U XHUMHUYECKUX PpPEeaKIui,
(dbopMHUpOBaHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHUH U CIIOCOOOB JIESITEILHOCTH U
UX TPUMEHEHUM B Y4YeOHO-IIO3HABATEIBHOM U  Yy4e€OHO-UCCIEN0BATENbCKON
JEsITEeIbHOCTH, OCBOCHHMU MpaBUil O€30MacHOr0 OOpalleHus C BEIIeCTBaMU B
[IOBCETHEBHOM JKU3HU.

Lenu n3yyeHust XUMUU OTpaXaroT HapaBIEHHOCTh OOy4YEHHUsl HAa pa3BUTUE U
caMOpa3BUTHUE JINYHOCTH, OPMUPOBAHUE €€ UHTEIIEKTA U O0IIEeH KyJIbTYpBHI.

N3ydyeHrne XMMHUU HAIIPaBJIEHO HA JOCTHIKEHHE CICAYIOMIMX LIeNIeH:

(GopMupoBaHUE UHTEIUIEKTYyaJbHO pA3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHMUYECTBY, CaAMOCTOSITEIbHOMY HPUHATHIO pPELIEHU,
CHOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSAM KU3HU;

(opMupOBaHUE CUCTEMBl XMMUUECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-
HayYyHOWH KapTUHBI MHpA, KaK OCHOBBI JJI TMOHUMAaHHUS XUMHUYECKOM CTOPOHBI
SABJICHUN OKPY’KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

npuoOIIeHHEe OOYydYaIMXCs K CaMOCTOSITCIIBHOM IMO3HABATCIILHON M
UCCIIEIOBATEIbCKOM  NIEATEIBHOCTH, K  HAydyHbIM  METOAaM  IIO3HaHMI,
(dopMupoBaHUE MOTUBAIIMU U PAa3BUTHE CIIOCOOHOCTEH K M3yUEHUIO XUMUU;

dbopmupoBanue  o0me  (YHKIUOHATHPHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSICHATH M OICHMBATh SIBICHUS
OKPYXAIOLIEro MHpA, WCIOJIb3Ys 3HAHUSA W ONBIT, MOJYYECHHBIE NMPH H3Y4YECHHUU
XUMHH, IPUMEHATD UX [IPU PELIEHUH NPOOJIEM B IOBCEIHEBHOM KU3HU U TPYI0BOI
NEeSATENbHOCTH;



pa3BuTHE Yy OOy4YalOIIMXCd HHTEpeca K HU3YYEHUI0 XUMUU U cdepam
NEeSATENbHOCTH, CBSI3AHHBIM C XUMHUEH, MOTHBAlUs K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MTPO(UIIS U HAMIPABICHHOCTH JaJIbHEHIIIero 00yUueHus;

OCO3HAHHE LIEHHOCTH XUMHWYECKUX 3HAHWUW B )KM3HM YEJIOBEKA, MOBBILICHUE
YPOBHSL DJKOJIOTHUYECKOW KYJIBTYPBl, HEIPUATUE AEHUCTBUM, IPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEAE U 30POBbIO JIFOJEH;

npuoOpeTeHne 00yYaroUMMUCS ONbITa CaMOMNO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTFOUYEBBIX KOMITETCHITUI ), HEOOXOUMBIX JIJIS PA3JIMYHBIX BUJOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydenue yuyeOHOTO npeaMera «Xumus» otBoautces mno 102
yaca B 9 kiacce (3 yaca B HeJIeNiO).



COAEPKXAHUE OBYUEHUSA
9 KUIIACC
IToBTOpEeHHE HEKOTOPBIX BOIIPOCOB Kypca 8 kiiacca.

XUMHMYECKME DJIEMEHTBl M MX CBOWCTBa. llepronnueckuii 3aKOH U
nepuoanyeckKas cucreMa xumuueckux aneMmenroB  JI. M. Menneneesa.
3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB »JJIEMEHTOB B MEPUOAAX W TpyIIax.
OTHOCHUTENBHAS BJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS. BameHTHOCTS.
CBelleHMsI O COCTaBE M HOMEHKJIATYpE OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCIMHCHUM.

JemoncTpanuu. 1. OOpa3ubl HeOpraHWYecKUx coeAuHeHuil. 2. Mogenu
KPUCTAJUIMYECKUX pemieToK. 3. ONbIThI, paCKPhIBAIOIIME B3aUMOCBSI3b CTPOCHUS U
CBOMCTB: a) BO3TOHKa Ho/a.

JlabopaTopubiii onbIT 1. PaccmoTpenne o0pa3iioB OKCUIOB, COJICH, KUCIIOT,
OCHOBAHMM.

Paznen 1. TeopeTuueckue OCHOBbI XUMMH.

Tema 1. Xumuueckue peakyuu.

Xumuueckas kuHeTnka. CKOpOCTh XMMHYECKOW peakiuu. 3aKOH JIEMCTBHUS Macc.
3aBUCUMOCTh CKOPOCTH OT YCJIOBHM mOpoTekaHuss peakuuu. Karanuz u
karanu3aropbl. OOIIMe CBeAEHUS O TOMOT€HHOM M TeTEpPOreHHOM KaTallu3e.
KoncranTa paBHoBecus. XuMuueckoe paBHoBecue, npuHuun Jle-1llarense.

JldemoncTtpanuu. 1. 3aBUCUMOCTh CKOPOCTHM pPEAKUUH OT KOHIIEHTPAIUU
pearupyrommx BeuecTB. 2. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT TEMIIEpaTyphl. 3.
3aBUCUMOCTh CKOPOCTH PEaKIUU OT IPUPOJIbl pEarupyronux BeulecTs. 4. Bnusnue
KOHLIEHTPAllMM pPEArupyrolluX BEIIECTB Ha XUMHUYECKOE paBHOBECHE. 3.
B3aumopelicTBrue aqtOMUHUS ¢ MOJAOM B NMPUCYTCTBUU BOAbL. 6. B3aumMmoneicTBue
nepokcuaa Bogoposa ¢ okcuaom mapranua (1V). 7. Jumepusanusa okcuaa azora
(V).

JlabopaTopHble OonbITHI. 2. OMNbITHI, BBISICHSIONME 3aBUCUMOCTh CKOPOCTHU
XUMUYECKOW peakuuyd OT MPUPOJbl PEarupyrolinx BEMIECTB (B3aUMOJCHCTBUE
OMHKAa C COJIIHOM MW YKCYCHOM KHUCJIOTamMH), OT IUIOIIAJAN IOBEPXHOCTHU
CONPHUKOCHOBEHHMSI (B3aUMOJICUCTBUE PA3JIMUHBIX MO pa3Mepy TpaHysd LUHKA C
COJISTHOM KHCJIOTOM), OT KOHUEHTPALUK U TeMIEpaTyphl (B3aUMOIEICTBUE OKCUAA
memmm  (II) C cepHOW KHCIIOTOW pa3IWYHOW KOHIICHTpAIMH TIPH  Pa3HBIX
TeMmneparypax. 3. Pa3noxeHue nepokcuia BOJ0poaa B MPUCYTCTBUU KaTAIN3ATOPA.

Pacyernble 3amauun. 1. Pacuersl mo TEpMOXMMHYECKUM YPaBHEHUSIM. 2.
Brruuciienue CKOpOCTH XMMHUUYECKOM PEAKIMU MO KUHETUYECKOMY YPaBHEHMIO. 3.
Boluncnenue ckopoCcTd XUMHUECKON peakinu 1o rpaduky ee IpOTeKaHHUs.

Tema 2. Pacmeopui. Teopus rnekmpoiumuyeckou ouccoyuayuu.



CBeneHuss 0 pacTBOpax; OIpENEICHUE PACTBOPOB, PACTBOPUTEIH,
pPacTBOPUMOCTb, KJIacCU(UKAIUS PACTBOPOB.

DIIEKTPONUTHI U HEJIEKTPOIUTHI. J[UIIONBHOE CTPOEHUE MOJIEKYJIBl BOJBI.
[Ipouieccrl, mpouCXoAsiME C BAEKTPOJUTAMU NPU PACIUIABICHUN U PACTBOPEHUHU
BEIIECTB B BoAE. Poiib BOABI B MpoOLECCE SJIEKTPOIUTUYECKOW THCCOLMALNU.
Jucconmanusi 3M€KTPOIUTOB C Pa3HbBIM THUIIOM XUMHYECKOW cBA3u. CBOMCTBa
MOHOB. TernnoBbie SABIEHUS, CONMPOBOKIAOIINE MPOLECCH pacTBOpeHUsi. CUIIbHBIC
U ciabbie 31ekTpoauTsl. Crenenp auccounanuu. Muaukatopsl. Peakuyu HOHHOTO
oOMeHa. XMMHYECKHUE CBOMCTBAa KHUCIOT, COJICM M OCHOBAaHWUUA B CBETE TCOPUH
BJIEKTPOIUTUYECKON IUccourannu. ['uaponus comeu.

PacuerHble 3amaum. PacueTsl M0 XUMUUYECKUM YPABHEHUSM, €CJIU OJHO U3
pearupyroIx BEMIECTB JaHO B U30BITKE.

JdemoncTpamun. 1. VcnblTaHue BEHIECTB, UX PACTBOPOB M PACILUIABOB Ha
ANEKTPUUYECKYI0 TIPOBOAMMOCTh. 2. BnusHue paszbaBieHuss Ha CTENCHb
nucconanu. CpaBHEHHE JIEKTPUUECKONW MPOBOIMMOCTHA KOHIEHTPUPOBAHHOTO U
pa30aBIEHHOTO PAcTBOPOB YKCYCHOM KHCIOTHL. 3. JIBH)KEHHME HMOHOB B
anexktpuueckom tmone. 4. IlomyueHune HEBOOHBIX pacTBOpoB. 5. BiusHue
pacTBOpUTENS Ha Auccouuanuio. 6. 'mapatanus u neruapaTtanus HOHOB.

JlaGopaTopuble onbiThbl. 4. PacTBOopeHue BelecTB B Bojae U OeH3UHE. 5.
Peakius oOMeHa MeXy pacTBOpaMu 3JIEKTPOJIUTOB.6. PaccMoTpeHune pacTBOpoB
xnopunoB u cyinbdparoB meau (l1), kodansra (l1), sukens (l1), xamus, xmopuna
xene3a (Ill), nepmanranara kanusg, nuxpomara Kanus.7. XUMHYECKHE CBONCTBA
KHCJIOT, OCHOBaHMM U coselt B cBete TO/I.

IKCKYpCHA B JIIO0YI0 XUMHUUYECKYIO JIA0OPATOPHIO C IEJIHI0 03HAKOMIICHUS C
nprueMamu paboThl C PaCTBOpPaMHU.

Tema TBOpuecko padoThI. 3HAUYCHHE HAYYHOW TEOPHUM ISl MOHUMAHMS
OKPYKaIOUIIEr0 MUpa, HAYYHOU U MIPAKTUYECKOU IEATEIIbHOCTH.

Pa3jnen 2. JiieMeHTbI-HEMETAJJIbI M MX BajKHeIINe COeTUHCHUS.
Tema 3. Odowan xapakmepucmuKka Hememaniios.

XHUMHUYECKUE DJIEMEHThI-HEMETAJUIbI. [100KEeHe 3]IEeMEHTOB-HEMETAIUIOB B
nepuoanudeckoil cucreme .M. MenaeneeBa. OcoOEHHOCTH CTPOEHUS UX ATOMOB:
oOmrue 4yepthl W pasznuuns. OTHOCUTEIbHAS DJIEKTPOOTPHUIATEIEHOCTh. CTeneHu
OKHUCJICHUS, BAJEHTHBIE COCTOSIHUS AaTOMOB HEMETAJUIOB. 3aKOHOMEPHOCTH
U3MEHEHUSI 3HAYCHUM OTUX BEJIWYMH B MEPHUOJAX W TpyHnax IepUOIAYECKOU
cucteMbl. TunuuHble (QOPMBI BOJOPOJHBIX M KHCIOPOJHBIX COEIUHEHUI
HEMETaUIoB. PacipocTpaHeHre HEMETAUIMYECKUX JJIEMEHTOB B IIPUPOJIE.

[IpocThie BemiecTBa HemeTauibl. OcoOeHHOCTH UX cTpoeHus. duznueckue
CBOMCTBa (arperaTHOe€ COCTOSIHME, TeMmIlepaTypa IUIABJICHUS, KHUIICHUS,



pactBopuMocTb B Bojie). [lonarue 00 amioTponuu. AJUIOTpONUS YIrJepoja,
docdopa, ceppl. OOYCIOBIECHHOCTh CBOWCTB AJJIOTPOIOB OCOOCHHOCTSIMU UX
CTPOCHUSI; TPUMEHEHUE aJNIOTPOTIOB.

XUMUYECKHME  CBOWCTBA  IPOCTBIX  BELIECTB-HEMETANIOB. IIpuymHbI
XUMUYECKOW WHEPTHOCTU OJaropoJHbIX Ta30B, HU3KOW aKTUBHOCTH a30Ta,
OKHUCJIMTEIIbHBIX CBOMCTB M JIBOMCTBEHHOT'O MOBEIECHUS CEpBI, a30Ta, yriepoaa u
KPEMHHSI B OKHUCJIHUTEIHbHO-BOCCTAHOBUTENIBHBIX peakiusax. OOmme CcBoicTBa
HEMETAJJIOB U CIIOCOOBI UX MOJTYUYEHHUS.

Bonopoanbie coequnenus HemeTamuioB. @opMbl BOJOPOIHBIX COSTUHEHUIM

3aKOHOMEPHOCTH H3MEHEHHUS (PUBMYECKUX U XUMUYECKHUX CBOWCTB
BOJOPOJHBIX COCIUHEHUN B 3aBUCUMOCTH OT OCOOEHHOCTEH CTPOCHUS aTOMOB
oOpazyronux ux djJeMeHToB. CBOWMCTBa BOJHBIX PacTBOPOB BOJIOPOJHBIX
coeIMHEHUN HeMeTauioB. KMCI0THO-O0CHOBHAS XapaKTEPUCTUKA UX PACTBOPOB.

Briciiue kucnopoanbie coequHeHUss HeMeTauioB. OKCUABI U THAPOKCHIBIL.
Ux coctas, cTpoeHue, CBONCTBA.

Jlemonctpamuu. 1. OOpasupl NPOCTBIX  BEIIECTB-HEMETANIOB  UX
coenuHeHui. 2. Kosekuusi mMpoCThIX BEIIECTB-TAIOTeHOB. 3. PacTBOpUMOCTH B
BOJI€ KHCIIOPOJa, a30Ta, cepbl, pocdopa. 4. DNEKTPOMPOBOJHOCTh HEMETAIIJIOB. 5.
BzaumoneiictBue azota, ¢gocdopa u yriepoga ¢ MeTallaMH U BOJOPOAOM. 6.
BiaumoneiictBue 6poma ¢ aIFOMUHUEM.

JlabopaTopHbie onbIThI. 8. Peakiiuu Ha cynbpua-, cyabPur- u cyabdaT-uoHbI
B pactBope. 9. BzaumopeiicTBue cosieii aMMOHHS cO 1ienodyamu. KauecTBeHHas
peakuuss Ha uWoH ammoHuA. 10. O3HakOMJIEGHME CO CBOHCTBAaMU H
B3aMMOIIPEBpAIICHUSIMU KapOOHATOB W TuapokapbonatoB. 11. KauecTBeHHbIe
peakiuu Ha KapOOHAT- U CUIIMKAT-UOHBI.
Tema 4. Iloozpynna Kucnopooa u ee munuyHsvle nPeOCmMagumeiu.

OO6mast XapaKTepUCTHKA DJIEMEHTOB MOATPYIIIBI KUCIOPO/1a. 3aKOHOMEPHBIE
u3MeHeHusd B noArpynmne. Ousnyeckne U XUMUYECKHE CBONCTBA XaJIbKOT€HOB —
OPOCTBHIX BEHIECTB. XaJbKOT€HHZbl, XapaKTep HX BOJHBIX PacTBOPOB.
buonorunyeckue ¢pynkimm xaabkoreHoB. Cepa Kak MPOCTOE BEIIECTBO. AJUTOTPOIIHS
cepol. [lepexon amnmorponHbix Gopm Apyr B Apyra. XUMHUYECKHUE CBOWCTBA CEPHI.
[Tpumenenue cepol. CepoBOAOPON, CTpoeHHE, (U3UYECKUE U XUMHYECKHE
cBoiicTBa. BoccTtaHOBUTENBHBIE CBOWCTBA cepoBojopona. KauectBeHHas peakuus
Ha CepOBOJIOPO U cyabhuapl. CepoBoa0OpOa U CYIb(PUILI B Ipupoie. Bo3aeiicTBue
CEpOBOJIOPO/Ia Ha OpraHu3M 4esioBeka. [lomydenue cepoBoiopo/ia B 1aDOpaTOpUH.

Kucnopoaconepxamue coegunenust cepol. Oxcua cepol (1V). Cepuucras
kuciora. CocrtaB, CTpoeHHE, CBOHMCTBA. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIC
cBOMcTBa  Kucinopoacojepxkamux  coeguHenud  cepsl  (1V).  Cynbdurs..



I'unpocynbeputel. KauecTBeHHass peakuus Ha CEPHUCTYIO KHUCIOTY M €€ COJIH.
[TpuMeHeHne KUCIoPOACoaepKaIMX coequHeHuid cepsl (1V).

Oxkcun cepsl (VI)., coctaB, crpoenue, cBoiictBa. [lonyueHune okcuaa cepsl
(VI). CepHas kuciioTa, coctaB, CTpoeHHe, pusudeckre cBoricTBa. OCOOCHHOCTH €€
pacTBOpeHHUs B BoJe. XMMUYECKHE CBOMCTBA pa30aBI€HHON U KOHLIEHTPUPOBAHHOU
cepHoil kucnotel. KauecTBeHHast peakuust Ha cyibdar-uoH. [IpumMeHenne cepHoit
KHCJIOTBHI.

Jemoncrpanuu. 1. IlonmydyeHne MOHOKIMHHOW M IUIACTUYECKOM CEPBL. 2.
B3aumoneiictBue cepbl C BOJOPOJOM, MEJIbIO, HATPUEM, KHUCIOPOJIOM. 3.
KauecTBeHHbIE peakllMM HAa aHHOHBI: CyJlbGUI-UOH, cyibdar-uoH. 4. [lonyuenue
okcuza cepsl (IV) u okucienue ero B NpucyTCTBUU KaTaau3aTopa.

JlaGopatopHuble onbiThl. 12. O3HakomiieHHe ¢ oOpa3uaMu cepbl U ee
OPUPOJHBIX coeauHeHuil. 13. KauecTBeHHBIE peakuuu Ha aHMOHBI KHCIOT. 4.
I'unponus coneit, oOpa3oBaHHBIX CHJIBHBIMM M CJHa0bIMM KHCIOTamu. 15.
PacnioznaBanue XJ10puoB U CyIb(haToB.

Tema 5. Iloozpynna azoma u ee munuunwle nPeOCMasumenu.

OO61mast XxapakTepuCTUKa 3JIEMEHTOB MOATpyNIbl a3oTa. CBONMCTBAa MPOCTHIX
BEILECTB AJIIEMEHTOB MOATPYMIBI a30Ta. BakHeline BOAOPOAHBIE U KUCIOPOIHBIE
COEMHEHUS JIEMEHTOB MOJATPYIIIbI A30Ta, UX 3aKOHOMEpHbIE n3MeHeHus1. McTopus
OTKPBITHS U UCCIEAOBAHUS 3JIEMEHTOB MOATPYIIBI a30Ta.

A30T Kak 3JEMEHT M MPOCTOE BEIIECTBO. XMUMHUYECKHE CBOWMCTBA a30Ta.
AMMMaK, CTpOEHHUE, CBOWCTBA, BOAOPOAHAs CBSI3b MEXKAY aTOMaMH aMMHaKa.
Mexanu3sm oOpa3oBanusi MoHa aMMoHuA. Conu aMMOHHS, HX XUMHYECKHE
cBoiicTBa. KauecTBeHHas peakuust Ha MOH aMMOHUs. [[pyuMeHeHne aMmmuaka u coseun
aMMOHHUSI.

Oxkcuasl azora. Ctpoenne okcuaa azota (1), okcuaa azora (1V). @usznueckue
U XUMHAYECKHE CBOWCTBA OKCHUJIOB a30Ta.

A30THas KHUCIIOTA, COCTaB U CTpoeHUE. PU3NYECKHE U XUMUYECKUE CBOMCTBA
a30THOM KHUCHOTBL. OKHUCIUTEIbHBIE CBOWCTBA A30THOW KHUCIOTHL. CoOCTaBiEHUE
YPAaBHEHUN pPEAKLMN B3aMMOAECHUCTBUSA A30THOW KHUCJIOTBHI C METAJUIAMU METOJ0M
aneKTpoHHOro Oananca. Coiau a30THOM KHUCIOTHI — HUTpaThl. KauecTBeHHBIE
peaKkIuy Ha a30THYK KHUCIOTYy M ee coud. llomydeHne u mpUMEHEHHE a30THOMN
KHCJIOTBI M €€ COJIEH.

docdop Kak dIEMEHT M KaK MPOCToe BemecTBo. Ammotrponus docdopa.
dusnueckne ©W XUMHYECKHe cBoicTBa (¢ocdopa. Ilpumenenme docdopa.
Bonopoansie u kucnopognsie coenuHeHus gocdopa. PochopHast KucIoTa U €e
cosin. KauectBennas peakuus Ha pocdaT-moH.



MuHepanbHble  yA0OpeHUs: Kilaccu(ukauus, HOpUMEpPbl, OCOOEHHOCTU
(bU3MOIOrMYecCKOro BO3JCHCTBUS Ha pacTeHus. [IpoOireMa CBsI3aHHOTO a3oTa.
[Ipo6nema HayyHO OOOCHOBAaHHOIO HMCIOJIb30BAHUS MUHEPAIbHBIX yIOOpEHUN B
CeNbCKOM XO03siicTBe. PacdeTsl muTaTenbHOM LEHHOCTU yaoOpenuil. Ilpobiema
HAKOIUICHUsI HUTPATOB.

HMemoncrpamum. 1. Tlonydenue Oenmoro ¢ocdopa U €ro BO3ropaHue Ha
Bo3znyxe. 2. [lonydyenne okcunoB azota. 3. [lonydyeHne aMMHaKa U MCCIIEIOBAHUE
ero cBOMCTB. 4. OmbIThI, HOATBEPKIAIONINE O0IINE XUMUUECKUE CBOMCTBA KUCIIOT.
5. T'openue cepbl M yrig B a30THOM kuciote. 6. BocramMeHeHue ckumujapa B
A30THOM KHCIIOTE.

JlaGopaTtopHble onbIThI: 16. BzauMoieiicTBHE coNeld aMMOHUSA CO LIETIOYaMH.
17. KauecTBeHHas peakiusi Ha HOH aMMOHHSI.
Tema 6. I1oozpynna yznepooa

OO6mrass xapaKTepUCTUKA DJEMEHTOB MOJATPYMIBI Yriaepoja. DJIEKTPOHHOE
CTPOEHHE aTOMOB MOJTPYMIIBI YIIEpOa, PACIPOCTPAHEHUE B IPUPOJIE.

VYriepon Kak MpOCTOE BEIIECTBO. AJUIOTPONHS yriepoja: ainMmas, rpadwur,
dbymnepensl. AacopOuusi. XuMHUYeCKUEe CBOWCTBA YIiIepo/ia.

Kucnoponnsie coenunenust yriepoaa. OKcCuApl yriepoaa, CTPOECHHE,
CBOMCTBa, MOJY4YEHHUE. YTOJIbHASI KUCIOTAa U €€ conu. KayecTBeHHas peakuus Ha
KapOOHa-MOH.

Kpemuuit u ero cpoiictBa. KuciopogHble COCIUHEHHs] KPEMHUS: OKCHUJ
kpemuus (IV), kpemHueBas KHUCIIOTa, COCTaB, CTpOECHHE, CBOWCTBA. CHIIMKATHI.
CunnkaTHas MPOMBIIUIEHHOCTh. KpaTkue cBeIeHHs 0 KEpaMUKe, CTEKJIIE, IEMEHTE.

[lonsiTHE O KPYroBOpPOTE XMMHUYECKUX 3JIEMEHTOB Ha MpPUMEPE YIVIEpOAa,
aszora, pocdopa u cepsl.

JdemoncTpanun.l. BoccTaHOBIIEHHE CBUHIIA M3 OKCHJA Ha IMOBEPXHOCTHU
yras. 2. [lonyuenue kpemHust u cuiana. 3. [lonyyeHue U uccieoBaHUE CBOWCTB
nuokcuaa yriaepoaa. 4. Ilomydenwe kpeMmMHUEBOM KuciaoThl. 5. KadecTBeHHas
peakius Ha KapOOHaT-HUOH.

JlabopaTopHbie onbIThI. 18. [lonyueHne yriaekucnoro raza u U3y4eHue ero
cBoMcTB. 19. BoccTaHoBUTENBbHBIE CBOMCTBA yriepoaa u Bogopoaa. 20. [lonyuenue
YrOJABHOM KUCIOTHI U3 okcuaa yriepoaa (IV) u uzyuenue ee CBOMCTB.

PacueTHble 3agaun. Berancienrne Maccel Wi 00beMa NpoIyKTa peaKiifuu 1Mo
U3BECTHOM Macce WM 00beMY UCXOJJHOTO BEIIECTBA, COAEPKAIIETO TPUMECH.
Pazpnen I11. MeTtasibl.

Tema 7. Obuwue ceoiicmea memanios

[Tonoxxenune meTamioB B nepuoandeckor cucreme. OCOOEHHOCTH CTPOCHHUS

aTOMOB METaJUIOB: S-, P-, O-a7eMeHTOB. 3HAUYCHWE SHEPTUM HOHUW3AIWU.



Merannnueckas cBs3b. Kpucrammmueckue pemerkd. O0mue u crneurduueckue
dbuznyeckue cBoicTBa MeTaioB. OOIIMEe XWMHYECKHE CBOWCTBA METAJJIOB.
DIIEKTPOXUMUYECKHI pan HaNPsOKEHUS METAJUIOB. Hcnonp3oBanue
JJEKTPOXUMHUYECKOTO  PsA/la  HANpsDKEHUST  METauiOB  IPU  BBINIOJHEHUU
CaMOCTOSITEJILHBIX ~ pabOT. DJEKTPOJM3 pacIiylaBOB U PAacCTBOPOB  COJIEH.
[IpakTryeckoe 3HaueHwe »JekTpoinza. CnocoOHOCTh METAIOB OO0pa30BHIBATH
criaBbl. OOIIME CBEICHUS O CIUIaBax.

[Tonsitue o koppo3uu MetaioB. Koppo3us MeTaiuioB — 00IIeIaHe TapHbIN
F€OXUMHUYECKUN TTPOIECC; BUIBI KOPPO3UM: XUMHUUECKAS U AJIEKTPOXUMUYECKAs — U
CrocoOBbl 3aIUTHI OT HEE.

JdemoncTpamun.l. O0pa3ibpl METAUIOB M WX COCAWHEHUN, U3YYCHUE HX
3JIEKTPUYECKON MPOBOAUMOCTH. 2. TemnonpoBoAHOCTh MeTaoB. 3. Mogenu
KPUCTAJUIMYECKUX PEIIETOK METAJIJIOB. 4. B3auMoOJEeHCTBHE METAIJIOB C
HEMETa/UIaMU U BOJOM. 5. DNEKTPOIU3 pacTBOPOB XJIOpUAA MEAU U MOJIUIA KaJIUSL.
6. ONBITH IO KOPPO3UH METAIIJIOB U 3aLIATE METAJIJIOB OT HEeE.

JlabopaTopHbie onbIThL.2 1. PaccMoTpenne o0pa3ioB METaJIOB, UX COJieH U
MPUPOJHBIX COCTUHEHUMN. 22. B3anuMoaeiicTBUE METAIJIOB C pacCTBOpaMu CoJieil. 23.
O3HakomIleHHe ¢ 00pa3iiamMu CIJIaBOB.

Tema 8. Memannwt 2nagnvlx u nod6ounwvix noozpynn (16u)

Metamibl — anemenTtsl | - |l rpynn. CtpoeHne aToOMOB XHMHUYECKHX
anemeHToB |A- u IIA- rpymr, ux cpaBHUTENbHAsA XapakTepucThka. Ou3nUecKkue u
XUMUYECKHE CBOWCTBA MPOCTHIX BEHIECTB, OKCUIAOB U THUIPOKCHUIOB, COJIEH.
[IpuMeHEeHNE MIETOYHBIX M HIEJIOYHO3EMENBHBIX METAIOB. 3aKOHOMEPHOCTH
paclpOCTpaHEHUsI ILIEJIOYHBIX W IIEJOYHO3EMEIbHBIX METAIOB B MPUPOJE, HX
NOJIyYEHUE DJIEKTPOJIM30M COEAMHEHUH. MuHepansl Kaiblus, HX COCTaB,
0COOEHHOCTH CBOMCTB, 00JACTH MPAKTUYECKOTO MpUMeHEeHus. JKeCTKOCTh BOMBI U
cniocoOsI ee ycTpanenus. Pons metammos | u I rpynm B sxuBoi#t mpupoe.

AnroMUHMN: XHUMUYeCKUU 3yeMeHT. [Ipoctoe BemecTBo. dusnueckue u
XUMuUeckue cBoiicTBa. Pacmpoctpanenue B mnpupone. OCHOBHbIE MHUHEPAJbI.
[IpuMmeHeHnE B COBPEMEHHOW TEXHHMKE. BakHeWIne COeIMHEHUs alFOMUHMSA:
OKCHUJIBI U THAPOKCUIBI, aM(pOTEPHBIN XapaKTep UX CBOUCTB.

Mertannst IV A- rpynnsl — p- aneMeHThl. CBHUHEN U 0JIOBO: CTPOEHUE aTOMOB,
(U3UKO-XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB; OKCHUJIBI U THAPOKCHUIIBI OJIOBA U
cBuHUA. lMcTtopuuecknidi O4epK O NPUMEHEHHM STHUX METAJUIOB. TOKCHUYHOCTH
CBHMHIIA U €r0 COCIMHEHHM, OCHOBHBIE HCTOYHHUKHU 3arPA3HEHUS UMH OKPYXKAIOUIEH
Cpenpbl.

XKene3o, mapranen, xpoMm Kak mpexncraButesi d-aiieMeHTOoB. CTpoeHHE
aTOMOB, CBOWMCTBAa XMMMYECKHX 3JIEMEHTOB. JKeie30 Kak IpOCTO€ BELIECTBO.



dm3nueckue M xuMmuuyeckue cBoucTtBa. (CocTaB, 0OCOOCHHOCTH CBOWMCTB H
MPUMEHEHUE YyTYHAa U CTaJld KaK BaKHEWINUX CIUIaBoB kejeza. O cmocobax
XUMUYECKOW aHTUKOPPO3MWHOW 3alllMTHI CIUIABOB Xene3a. KpaTkue cBeneHus o
BOKHEUIIINX COCTUHEHUSIX METAUIOB (OKCHUBI U THUAPOKCHUIBI), UX TMOBEICHHUE B
OKHCIIUTENBHO-BOCCTAHOBUTENILHBIX PEAKIUAX COEIAMHEHHus xkene3a — Fe?*, Fedt,
KauecTBeHHBIE peakliny Ha MOHBI JKelle3a. bruonornyeckas posb METAIIOB.

JdemoncTpanun. 1. 'opeHne, B3aMMOAEHCTBUE C BOJIOM JTUTUS U HATpUA. 2.
B3anmopeiictBue ¢ Boaoi okcuiaa Kanplus. 3. KauecTBeHHbIE peakuy Ha WOHBI
Kanblus U Oapus. 4. YcTpaHeHHE KECTKOCTH BOJABL. 5. MexaHnudeckasi IpOYHOCTh
OKCHJHOW IUIEHKHA aJIIoMHUHUSA. 6. B3ammopnelcTBue allOMHHHSA C BOJOU. 7.
B3aumopeiictBue  amomMuHuS ¢ OpoMOM,  KHCJIOTamu, Ieaodyamu. 8.
B3aumoneiicteue coenunennit xpoma (II) u (IIl) ¢ xkucmoramu u menouamu. 9.
[Tonyuenue okcuaa xpoma (III) paznoxenuem aqukapOoHATa AMMOHMS.

JlaGopaTopHuble ombIThl. 24. O3HakomieHUE C oOpas3llaMH MPUPOIHBIX
COoeIMHEHUN Kanbiud. 25. O3HaKOMIIeHHE ¢ 00pa3liaMu aJIOMUHUS U €TO CILIaBOB.
26. O3nakomJieHHE ¢ oOpasnamMu uyyryHa u crtaiau. 27. CBoWCTBa OKCHIOB M
TUJIPOKCHUAOB antoMunus. 28. [lonyueHne U uccieqoBaHre CBOMCTB TUIPOKCUIOB
xeneza (II) wm (II). 29. KauectBeHHble peakiuu Ha HWOHBI xene3a. 30.
B3anmMopelicTBue HUHKA U KeJe3a ¢ paCTBOPAMH KUCJIOT U IIEITOYEH.

Tema TBopueckoii padoThl. MeTaTbl 1 COBpEMEHHOE 00IIECTRO.

Paznen IV. O0mme cBeieHUs1 00 OPraHM4ecKUX COeIMHEHNAX
Tema 9. Yeneeooopoowt.

CoenuHenus yriiepoaa — MPeIMET CaMOCTOSITEIbHON HAYKH - OPTraHUYECKON
xumud. llepBoHayanbHblE CBEAEHUS O CTPOCHHMM OPraHMYECKHUX BEIIECTB.
HexoTtopsie nonoxenus u poias Teopu. A.M. ByTiepoBa B pa3BUTHHU 3TOM HayKH.
[Tonsitue o romonoruu u uzomepun. Knaccudukamus yriieBogopoaos.

[IpenenbHble yraeBOgOPOAbl — alIKaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE NPEAENIbHBIX YIIIEBOAOPOAOB (ankaHoB). M3omepus U HOMEHKIATypa
IIPEACIBbHBIX YIVIEBOAOPOAOB. DU3NUYECKHE M XUMHUYECKHE CBOMCTBA AJIKAHOB.
CrocoOHOCTh aNKaHOB K PEaKIIUU 3aMEIICHUS U N30MEPHU3AIUH.

HenpenenbHble yrieBoaopoAbl — alKE€Hbl M aJKUHBIL. JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE AJKEHOB U AJKUHOB. [ OMOJOTUYECKUH PsAZl AJTKEHOB.
Homenknatypa. ®@u3nueckue W XHMHYECKHE CBOWCTBA alikeHOB. CroOCOOHOCTh
AJKEHOB K peaklHUH MPUCOETUHECHUS U nonumepu3anuu. [loHsTue o moiuMepHbIX
XUMHYECKUX COCIUHEHUAX: MOHOMEP, MOJHUMEP, CTENEHb IOJUMEPU3ALINH.
[TonnaTHiieH. ATKUHBI, HOMEHKJIATypa, CBOMCTBA.

[ukinnyeckue yriieBoa0pOIbI.



Pacnpoctpanenune yrineBomoponoB B npupone. CoctaB  HedpTtH U
XapaKTepUCTHUKA OCHOBHBIX MMPOIYKTOB, MOJIy4aeMbIX U3 HEPTH.

JemoncTpanuu. 1. OO0pa3upl HEPTH, KaAMEHHOTO YISl U HOPOAYKTOB HX
nepepabotku. OOpa3ibl NPUPOIHBIX U CUHTETHUYECKUX OPraHUYECKUX COSTUHEHUH.
2. IIapocTepkHEBBIE MOAEIU MOJIEKYJI OpPraHMYeCKUX coeauHeHui. 3. ['openue
MertaHa. 4. [lonydyenue stunena. 5. ['openue stunena. 6. KauecTBeHHbIE peaKUu:
OTHOIIEHHE 3TUJIeHa K OPOMHOM BOJI€, paCTBOPY NIEpMaHraHaTa KaJus.

JlaGoparopusie onbiThl. 31. HM3rotoBieHue  Monaeneil  MOJIEKYJ
YTJIEBOJIOPOJIOB.

Tema 10. Kucnopoocooepicaujue opecanuueckue coeOuHeHus

[Tonsitue o dyHkIMOHANBHON Trpymnme. ['oMooruueckue psabl COUPTOB U
KapOOHOBbIX  KHCHOT. OOume ¢GopMylibl  KJIaCCOB  3TUX  COEAMHEHHIA.
®u3noNoruueckoe JCHCTBUE CIMPTOB HA OpPraHU3M. XUMHUYECKHME CBOWCTBA
CHUPTOB: TOpEHUE, TUIPOrajoreHupoBaHue, neruapartaius. llonstue o
MHOTOaTOMHBIX crnupTax (rimuepun). OOmime cBoiicTBa KapOOHOBBIX KHCIOT.
Peaxnus srepudukarum

JMemoncTtpamuul. OOpa3ubl 3TaHONAa, OJTWICHIVIMKOJNSA, TIJIMIEpUHA. 2.
KauecTBeHHast peakiusi Ha MHOTOaTOMHBIE CHUPTHI. 3. OKHCIIEHHE CIUPTOB. 4.
CgoiicTBa ykcycHOM KUCIOTHL. 5. [lomydenue cimoxxHoro agupa.

JlaGopaTropubie onbiThl. 32. CpoiictBa rimiepuHa. 33. B3aumopelictBue
TIFOKO3BI ¢ ruapokcuom Meau (1) 6e3 HarpeBaHus U MpU HarpeBaHUH.

Tema 11. Buonocuuecku e6ajrcHuvle Op2aHu4ecKue cOeOUHeHus (Hcupwul, Oeaku,
y271e600bl).

XUMHUS ¥ TIUIIA: KUPBI, YIIIEBOIbI, OCTKU — Ba)KHEHIINE COCTaBHBIE YaCTH
NUIIEBOIO PAallMOHA YEJIOBEKa U KMBOTHBIX. CBOMCTBA XKUPOB U yrieBosoB. Poib
O€JIKOB B MPUPOJIC U UX XUMUUYECKHUE CBOMCTBA: TUPOJIU3, IEHATYpaIIH.

JMemonctpanuu.l. Komnekmus «Hedpts um nedrenponykte» 2. Monenu
MOJIEKYJ ~OpraHuyeckux coeauHeHuil. 3. llomydyeHume oTuneHa ©u  €ro
B3aMMOJICCTBHE C OpOMHOM BOJIOM W pacTBOPOM I€pMaHraHata Kamus. 4.
Bocmnamenenue cnuptoB. 5. ONbIThL, NOATBEPKIAIOIMINE XUMUYECKUE CBOWMCTBA
KapOOHOBBIX KHCIIOT. 6. Peakmus srepudukanuu. 2. Moaenas MoJeKynbl Oenka. 2.
Henaryparust Oenka. 9. Ilpumepbl yrieBoJOpOJOB B Pa3IMYHBIX arperaTHbIX
coctostHUAX. 10. [TonyueHnne areTuineHa U €ro B3auMOJICHCTBUE C OPOMHOM BOJION.

JlaGopaTopuble onbITbl 34. OO0pa3ipl TBEPABIX W JKHIKUX JKAPOB. 35.
PactBopumocts xupoB. 36. B3aumoperictBue kpaxmana ¢ vomom.37. LiBeTHble
peakiuu 6enkoB. 38. PacTBopuMocTh 1 ocaxaeHue 0enkoB. 39.J/[enatyparus 6enka.
40. O6pasnsl yraeBoaoB. 41. ['maponu3 kpaxmana u 1euIoio3bl. 42. O0pasibl



JeKapCTBEHHBIX mpenapatoB. 43. OOpa3lbl yNakOBOK NHUIIEBBIX MPOIYKTOB C
KOHCEpPBAHTaMH.

Paszngen V. XuMus ¥ ;KH3HbD.

Tema 12. Yenosek 6 mupe eeuyecme

BemectBa, Bpennbie I 3J0pOBbSI UYEJIOBEKA W OKPYKAIOLIEW Cpeabl.
[Tomumepsl 1 UX 3HaYEHUE B KU3HU YEIIOBEKA. XUMUS U 310pOBbE. MUHEpaIbHBIE
yInoOpeHus Ha BaIlleM y4acTKe.

Tema 13. IIpou3zeo0cmeo nHeopzanuueckux eeuiecme u ux npumeHeHue.

[ToHsiTHE O XWMHMYECKOM TEXHOJOTHH. B3auMOCBSI3b HAyKM XUMHUHM C
XUMHUYECKOU TEXHOJOTHEH (3HaUCHHE YUYEeHHI O KUHETHKE, KaTajau3e, YHEPreTUKe
XUMUYECKUX peaKIuid B XUMUYECKOW TexHojoruu). [loHsTHE O XHMHUKO-
TEXHOJOTHYECKOM TMpoliecce. [IoHsATHE O CUCTEMHOM NOAXOJE K OpraHu3aluu
XUMHUYECKOTO TPOU3BOJACTBA; HEOOXOAWMOCTh B3aWMOCBSI3M SKOHOMHUYECKHUX,
DKOJIOTUYECKUX, TEXHOJOTHYECKUX TpeOoBaHUN. XHUMHUKO-TEXHOJIOTUUCCKUN
IpollecC Ha TMPUMEpPE MPOU3BOJCTBA CEPHOM KHUCIOTHI KOHTAKTHBIM CIIOCOOOM.
Paznuunblie BUABI ChIpbs IJIsI MPOU3BOJICTBA CEPHOM KUCIOTH. CHHTE3 aMMHUaKa.
VYcnoBus mnpoTekaHWs XUMHYECKUX peakiuid, WX anmaparypHoe odopMIieHUE.
Crioco0sI ynpaBiaeHUsT XUMUYECKUMH PEAKITUSIMUA B MIPOU3BOJICTBEHHBIX YCIOBUSX.
[IpuHuMIBl XUMUYECKOW TexHoJioruu. HaydHple crmocoba opraHuzanuu u
ONTUMM3AIIUY TTPOU3BOJICTBA B COBPEMEHHBIX YCIIOBUAX. [IOHSATHE O B3aMMOCBSI3H:
CBIPbE — XMMUKO-TEXHOJIOTUYECKUH MPOIECC — MPOAYKT.

[TonsiTue 0 MeTAIMypruu. XUMHUKO-TEXHOJOTUYECKUE OCHOBBI MOJIYUYCHUS
MeTauioB U3 pyd. [IpomsBojacTBo uyryHa. PaziawmdHble criocoOBl MPOM3BOJICTBA
cranu. JlerupoBanusie cranu. [IpoGiema panMOHAIBHOTO MCTOIB30BAHUS CHIPHS.
IlepcriekTUBHBIE TEXHOJIOTUM TIOJTYUYECHHUSI METAJIOB.

Jemonctpanuu. 1. Kogorpammsl u nuHamMudeckoe nmocoodue «IIpon3BoacTBo
cepHOM KHCHOTBI». 2. Kosekuus MeTasioB W TOpHBIX mopoa. 3. Chaiasl o
XUMUYECKOU TeXHOJIOoruu. 4. Mojenu npou3BoICTBa CEPHOUN KUCIOTHI U aMMHUAKa.

JlaGopaTopublii onbIT. 44. O3HaKOMIICHHE C O0Opas3lamMu ChHIPbS IS
IIPOM3BOJICTBA CEPHOUN KUCIIOTHI.

PacuerHble 3agaun. OnpeencHue MacCoOBOM MM OOBEMHOM JTOM BBIXOA
MPOJYKTa B MPOIIEHTAX OT TEOPETUUYECKH BO3MOKHOTO.

Tema 15. O0001IeHNe U cUCTeMaTH3aUsl 3HAHUM .



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATENIbHON J1€ATEIbHOCTH 00pa30BaTeIbHOM OpraHu3aluu B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU
IEHHOCTSIMHM, TPHUHSATHIMH B OOIIECTBE NpaBWJIaMU M HOPMaMH TIOBEJCHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMOMNO3HAHUS, CaMOPa3BUTUS M COLMAJIU3ALMIH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIlUA U
paclIMpEHUE ONBITA IESTENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOILICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAay4YHOMY U UCTOPUUECKOMY HACJIECAUI0, TOHUMAHUE 3HAYECHUS] XUMHUUYECKOW HAyKU
U TEXHOJIOTUU B JKU3HHU COBPEMEHHOTO 00IIeCTBAa, B Pa3BUTHH SKOHOMHUKU Poccun
Y CBOET0 PETMOHa;

2) rpaskIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COLMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUM B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKAaTUBHOW KYyJIbTYpHl B
pa3sHOOOpa3HON COBMECTHOM JCATEIBLHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IIpoIiecce yueOHOU U
BHEYUYEOHOM JIEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEICHUE W TOCTYNKU CBOMX TOBAPHILEH C
NO3ULIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEICTBUU
IIOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOAUMBIE IJIs
NOHUMAaHHUS CYIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE [IEHHOCTH HAYYHOI'0 MO3HAHUS JJIS Pa3BUTHS KaXJOT0 YEJIOBEKa U
MPOU3BOJUTEIBHBIX CHUJl OOLIECTBA B IIEJIOM, POJIM U MECTAa HAyKH «XHUMHS» B
CHUCTEME HayYHbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA MPHUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHYECKOU CPENION;

MO3HaBaTeJIbHAsT MOTHBALUSI M MHTEpPEC K OOYYEHHIO, TOTOBHOCTh W
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHMIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpDY HANpaBiCHUS W YPOBHS JalbHEWIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KWU3HH, OCO3HAHUE MOCIEICTBUA H
HETPUSATHUE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHHUS),
HEOOXOAUMOCTH COOJIIOAICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B YUE€OHBIX M )KU3HEHHBIX CUTYaIUIX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIEGHHUS K TPYAOBOM JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa U K MCCIIEIOBATENIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIECTBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaTu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aJIBLHOTO XapaKTepa IKOJIOTHYEeCKUX podsieM
Y ITyTeH UX petIeHust; CliocOOHOCTh MPUMEHSTh 3HAHUSA, TOJTy4aeMble MIPU U3YyUECHU U
XUMUHU, IS PEIIEHUs 3a7ay, CBSI3aHHBIX C OKPYKAOUIEH Cpelod; aKTUBHOE
HENPUATUE NEHUCTBUM, MPUHOCIIIMX BPEN OKPYKAIOUIEH CPElle; OCO3HAHUE CBOEHU
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHSIX B3aMMOCBS3U MPUPOJIHOM,
TEXHOJIOTHYECKON U COLUAIBHOW CPEJ; TOTOBHOCTh K YYACTHUIO B NMPAKTHYECKOU
NEATENIbHOCTU SKOJIOTHYECKON HAIIPABIEHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IO
XHUMHHU OCHOBHOTO 00111eT0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHUE MEXIUCIUIUITMHAPHBIX (MEKIPEIMETHBIX) HOHATUNA, OTPAXKAIOLIUX
MarepuaJbHOE €IWHCTBO MHpa M TMpPOIECC MO3HaHUA (BEUIECTBO, CBOWMCTBO,
SHEPTrUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEI0OBAHNE, SKCIICPUMEHT U APYTHE);

OBJIQICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (I1O3HABATEIbHBIMH,
KOMMYHHKaTUBHBIMH, PEryISTUBHBIMU), BA)KHBIMU JUISL MTOBBILLICHUS
3O PEeKTUBHOCTU OCBOCHHS COAECPKAHUS y4yeOHOro mnpeamera, (QopMHUpPOBAHUS



KOMIICTEHIIMH, a  TaKke  IPOEKTHO-UCCIENOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIIOCOOHOCTh MX HCIOJIb30BaTh B YYEOHOMW, MO3HABATEIbHOW U COLUATBHOM
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aemcTBus:

YMEHHSI MCIOIB30BaTh IMPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HaHUMN: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACTSATH UX CYIIECTBEHHbBIC
IPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSITUSAMHM); aHATU3UPOBATH,
cpaBHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBAHUS IS KiIacCUUKAIMU U
CHUCTEMATHU3aLMM XUMUYECKUX BEUIECTB U XMMHUUYECKUX PEAKIIHI; yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXIY O0bEKTAMU U3YUEHUS; CTPOUTH JJOTUUECKUE
paccyxaeHus: (MHIYKTUBHBIE, ICTYKTUBHBIE, 110 aHAJIOTHH); TIpeiarath KpUuTepuu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B U3y4aeMbIX IpoOIeccax M
SIBJICHUSIX; MPOBOJIMTH BBIBOJBI U 3aKIIOUYEHUS; YMEHUS NMPUMEHSTH B IPOIECCE
MO3HAHMS MOHATHS (IPEAMETHBIE U METaINPEIMETHBIC), CAMBOJIMYECKUE (3HAKOBBIC)
MOJICJIH, UCTIOJIb3yeMbI€ B XUMHUU, TPEOOPa30BLIBATH MOJICJIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI J3JIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHEHHE
XUMHUYECKOU PEAKIIUH — MPH PEIICHUH YUYeOHBIX 3aJ1au; ¢ Y4ETOM ITHUX MOCITBHBIX
NPEJCTABICHUA  XapaKTepU30BaTh H3y4aeMble XHMHUYECKHE BEUIeCTBA U
XUMUYECKHUE PEAKIIUU.

ba3oBble muccienoBaTe/ibCKue JIedCTBHA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW IIO3HABATCILHOM U
MIPOEKTHO-UCCIIE0BATENBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHMS U CaMOCTOSITEIILHO CTAaBUTh BOIPOCHI; aHAIM3UPOBATH (DaKThI, BBISBIIATH
U (GopMyIupoBaTh NPOOJIEMY, ONPEASTATh IEIb M 3aJ]aud, COOTBETCTBYIOIIHE
peleHnto MpoOIeMbl; TIpeIiaraTh OMUCATEIBHYIO WM OOBICHUTCIBHYIO THIIOTE3Y
U OCYIISCTBIIATH €€ IMPOBEPKY; YMEHHUS IPOBOAUTH H3MEPCHHS HEOOXOIUMBIX
mapaMeTpPOB, BBIYKMCICHHS, MOJCIMPOBAHUE, HAONIOACHUS W OKCICPHUMEHTBI
(peasibHBIE M MBICIICHHBIE), CAMOCTOSITEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI MO pE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCIIeIOBaHMs, COCTaBIIATh OTYET O MPOJIeIaHHOM paboTe;

Pabora ¢ unpopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMaAIUKM (HAydHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpIKaHMs, CIPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHanU3upOBaTh MHPOPMALIUIO U KPUTUYECKH OLIEHUBAThH €€
JIOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb, OTOMPATh W  HUHTEPIPETUPOBATH
MH(pOpPMAIMIO, 3HAYUMYIO U1 pelieHus y4eOHOM 3ajaud; YMEHHUS NPUMEHSTb
paznuyHble METOAbl W (POpMyNIHMpOBaTH 3ampoChl MpPU MOUCKE U OTOOpe
uHpopMaIKi, HEOOXOAMMOW MAJid BBINOJHEHHUS Y4eOHBIX 3a/lay; HMCIOJb30BaTh
UH(POPMAIIMIOHHO KOMMYHUKATHUBHBIE TEXHOJOTUHM M PA3JIUYHBIE IOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMpPATh ONTUMAIbHYIO (GOpMY NpeACTaBICHUS
uHpopmauu (cxembl, TpaduKu, AUarpaMMbl, TaOJULbI, PUCYHKH U JApPyTHE
(GopMbl); yMEHHsI MCIOJb30BaTh HAy4YHBIN $3bIK B KauecTBE CpeicTBa pabOThl ¢
XUMHYECKOM HH(pOpMaLMel; MNPUMEHITh MEXIpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKM M CUMBOJIbI, (HOpMYIbl, aOOpeBUaTyphl, HOMEHKIIATYDY,
UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HATJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE pPe3yJbTaThl TMO3HABATEIIHLHOW JESITEIHPHOCTH B
YCTHBIX U THMCBMEHHBIX TEKCTax; MyOJWYHO BBICTYNATh C Tpe3eHTaIei
pPE3YNIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a00paTOPHON MIIM MPAKTHIECKON pabOThl, y4eOHOIO IPOEKTa); B XOJI€ AUAJIOTa U
(MnM) AMCKYCCHUU 3a/1aBaTh BOIPOCHI IO 0OCYKJaeMOI TeMe U BbICKa3bIBaTh UCH,
bopMynHpOBaTH CBOM MPEMJIOKEHHUS] OTHOCUTENHLHO BBITIOJIHEHHS MPEIIOKEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIOBast KOMMYHUKAIIWS):

y4acTBOBAaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMpPENENsATh CBOIO POJb, PACIPEACNATh 3alauyd MEXIY
YJIeHaMH TPYMIbI, BBINOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
NEUCTBUSL C JACUCTBUSAMHU JIPYTUX YJIEHOB KOMAaH[bl, ONPEAENSATh KPUTEPHUH 10
OIICHKE KayeCTBa BBIMOJHEHHOW pabOThHI; pemiaTh BO3HUKAIONIIME MPOOJIEMbI Ha
OCHOBE ydeTa OOIMX HMHTEPECOB M COTJIACOBAHMS IIO3WIIMM, y4acTBOBATh B
oOcyxneHud, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aMMOJICCTBUSI.

PeryasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIIOYAET Pa3BUTHUE CaMOOPraHHU3alMy, CAMOKOHTPOJS, CaAMOKOPPEKLIHUH, B TOM
YUCIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENBCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh CMOCO0 perieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pa0OTy NP pelICHUU y4eOHOU WK
UCCJIeI0BAaTEIbCKOM 3a/Ja4K; Ha OCHOBE MOJYYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
00001IeHHsT W BBIBOJbI, MPOrHO3MPOBATH BO3MOXKHOE pPA3BUTHE IPOILIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISATh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JI€SITEIbHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaTbl OCBOEHUSI MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OO0Iee COJepkKaTeabHOe
SIPO C MPEIMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHS, COTJIACOBAHBI MEXK Y COOOH,
YTO IMO3BOJISIET PEAM30BBIBAThH YI1yOJEHHOE M3YyYCHHE KaK B paMKax OTJIEIbHBIX
KJIacCoOB, TaK M B paMKaxX pealn3allid WHIWBHAYaJIbHBIX 00pa30BaTEIbHBIX
TPAaeKTOPHUI, B TOM YHCJIE MCIMOJIb3Ysl CETEBOE B3aUMOJecTBUE opranu3aiuu. [lo
3aBEpIICHUN peaju3aliyd MPOorpaMMbl  yriyOJIEHHOTO YpPOBHS 0O0yYaromuecs
CMOTYT JIETaJIbHEE OCBOUTH MAaTEpHUaJ, OBIAJCTh PACIIUPEHHBIM KPYTOM IMOHITUN U
METOJIOB, pelIaTh 3a7a4u 00Jiee BHICOKOT'O YPOBHS CI0KHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUH, yMEHUHN U CIIOCOO0B JeHCTBUH, crienn(PpUIecKuX sl MpeIMETHOM 00J1acTH
«XUMHUS»; OCHOBHI HAYYHOI'O MBIIUICHUS; BUABI JEATEIBHOCTH IO MOJYYEHUIO
HOBOTO 3HaHHS, €r0 HMHTEPIpPETANHU, MPeoOpa30BaHUI0 M IMPUMECHEHUIO B
pa3IMUHBIX YYEOHBIX M pEANbHBIX JKMU3HCHHBIX YCIOBUSX;, OOCCIEYHUBAIOT
BO3MO’KHOCTb YCIICIITHOT'O OOYYEHUS Ha CIIEIYIONIEM YPOBHE 00pa30BaHMUs.

K xoHmy oOyuenuss ¢ 9 knacce y oOydaromierocs OyayT chopMHUpOBaHBI
CJIEYIOIINE MPEAMETHBIC PE3YJIbTaThl U3YUECHUS XUMHUHU Ha YTIIYOJIEHHBIM YPOBHE:

PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IMOHITHUN: XUMUYECKUN DJIIEMEHT,
aTOM, MOJIEKyJIa, HWOH, KAaTHOH, AaHUOH, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi peaKiusi, TeroBoi 3P(HEKT peakiuu, MOIb, MOJISPHBIHI
00BEM, pacTBOp;

3JIEKTPOJIUTHI, HEIJICKTPOJIUTHI, JJICKTPOJIUTAYECKAS THCCOLMALINS, PEAKIUU
MOHHOTO OOMEHa, THUIPOIU3 COJIe, OOpaTUMbIE M HEOOpaTUMBIE PEaKINH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLIMH, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHHE€ W BOCCTAaHOBJICHHE, OJJICKTPOJIH3, aJIOTPOmus, amM(pOTEpHOCTH,
XUMUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAS, METAJNIMYECKAs), MEKMOJEKYISIPHbIE
B3aUMOJCHCTBUS (BOJIOPOJIHAsI CBsi3b, CWIIbI BaH-nep-Baanbca), KoMIuiekcHbIe



COEIMHEHHUS, KPUCTAINIMYECKUE pPEIIeTKH (MPUMUTHBHAsA KyOHueckas, 0ObEMHO-
LIEHTPUPOBAHHAS KyOuueckas, rpaHElEHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYINAKOBAaHHAs), KOPPO3Us METAJUIOB, CIIaBbl; CKOPOCTb
XUMHUYECKOW PEAKIUH, KaTalu3, XUMUYECKOE PABHOBECHUE, SJIEMEHTHl XUMUYECKON
TEPMOJIMHAMUKHU KaK OJTHOM U3 TEOPETUYECKUX OCHOB xumuu; [1J1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITUNA U IPUMEHSTh
ATU MOHSTUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCI0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBICHUS (POPMYIT BEILIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpeAesiTh BAJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKUX JIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeIMHEeHMM 1o (opmyliaM, BUJBI XUMHUYECKOW CBSI3U (KOBAJCHTHOM,
MOHHOM, METaJUTMYeCKON) B HEOPTraHUYECKUX COCJAMHEHUSAX, 3apsj HOHa IO
XUMUYECKOU (opMyIie, XapakTep Cpellbl B BOJIHBIX PAcTBOpaX HEOPTraHMYECKUX
COEJIMHEHUM, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona JI. W. MenneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHUE:

OTHCHIBATh U XapaKTepu30BaTh TabuuHyto Gopmy [lepuoandeckoit cucteMsl
XUMUYECKUX AJIIEMEHTOB: pa3inyaTh MOHATUS «A-rpynna» u «b-rpymnmnay», «Malble
NEPUOBD) U «OOJIBIINE TEPHUOIBIY;

OOBSCHATH CBA3b TMOJIOXKEHUs J3iieMeHTa B llepuoanueckoil cucreme ¢
pacrpenerneHueM JJIEKTPOHOB IO SHEPreTUYECKHM YPOBHSM, IOAYPOBHSIM H
OpOUTAISIM aTOMOB MIEPBBIX YETHIPEX MEPUOOB;

BBIIENISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U HX
COEMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCHJIOB) B Mpeeiax MajblX MEPHOJIOB U TJIABHBIX MOATPYII C
Y4E€TOM CTPOEHUS X aTOMOB;

PacKpbIBaTh CMBICJ TEOPUH JIEKTPOIUTUYECKON AUCCONMAlMU, 3aKoHa ['ecca
U €ro CJIEACTBUM, 3aKOHA JEUCTBYIOLIIUX MAacC, 3aKOHOMEPHOCTEW H3MEHECHHS
CKOPOCTH XHMMHYECKOM pPEaKlWH, HAIpPaBICHUS CMELICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT Pa3IMYHBIX (HaKTOPOB;

KJIacCU(UIIUPOBATh XWMHUYECKHE JJIEMEHTBI, HEOPraHMYECKUE BEIIeCTBa,
XUMUYECKHUE peaklnu (10 YUCIy U COCTaBy YYACTBYIOIIMX B PEAKIIMU BEILIECTB, O
TEMJI0BOMY 3((PEeKTy, MO arperaTHOMy COCTOSIHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMEHEW OKMCIICHHS XMMHYECKHUX DJIEMEHTOB, MO OOPAaTHUMOCTH, MO YYacCTUIO
KaTaunu3aTopa);

XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHUH, MOJATBEPKAAs 3TO ONHUCAHUE



MpUMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUECKUX
peaxkuuu;

COCTaBJISITh YPABHEHUS: DJIEKTPOIUTUUECKON JUCCOIUALINM KUCIIOT, IIeI0uen
Y COJICH; TIOJIHBIEC U COKPAIIEHHbIEC YPaBHEHUS peaKIuii MOHHOTO 0OMEHa; peaKIui,
MOATBEPKIAIONIUX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY BEIIeCTBAMHU
Pa3IUYHbBIX KJIACCOB;

packpeiBaTh  CYIIHOCTh IMPOLIECCOB THUJPOJM3Aa COJEH  IMOCPEICTBOM
COCTaBJICHUS KPaTKUX MOHHBIX U MOJEKYISPHBIX YPaBHEHUI peakiiuii, CylHOCTh
OKHCITUTEIbHO-BOCCTAHOBUTENIPHBIX ~ PEAKIUA  TMOCPEICTBOM  COCTaBJICHUS
AJNIEKTPOHHOTO OallaHca 3TUX PeaKIItii;

IpeACKa3bIBaTh XapakTep Cpeabl B BOJAHBIX PACTBOpaX COJIEH;

XapaKTepU30BaTh (OMUCHIBATH) (PU3NYECKHUE U XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIECTB (KUCIOPOJ, O30H, rpaduTt, anmas, KpemMHuu, 0op, azot, dhocdop, cepa,
XJIOp, HAaTPUH, KaJTui, MarHui, KaJIbIIUH, aIFOMUHUN, JKeJIe30, Me/lb, IIMHK, cepedpo)
U 00pa30BaHHBIX MMM CJOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB
(aMMHaK, XJ0pOBOAOPO, cepoBoaopo, okcuabl yraepoaa (I, 1V), kpemuus (1V),
azota (I, I, 1, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepuucras, cepnas,
azotHas, (pocdopHas, yrojgbHas, KpeMHHUEBash KUCIOTbI, OKCHJBl M THUIPOKCHUJIBI
meTamioB |A-llA-rpymn, amomunus, meau (1), munka, sxemnesza (11 u 111));

MOSICHATh COCTaB, OTAEJbHBIE CIIOCOOBI TMOJIYYEHHS] M CBOMCTBA CIOXKHBIX
BEIECTB (KUCIOPOACOEpKAIIME KUCIOTHI XJIOpa, a30TUcTasg, OOpHas, yKCyCHas
KHUCIIOTHI M uX coyd, rajoreHuanl kpemaus (I1V) u docdopa (Il u V), okcun u
ruapokcua xpoma (I11), mepmanranar kamus;

OIMKCHIBATH POJIb BAKHEHIINX U3y4a€MbIX BEIIECTB B MPUPOIHBIX MPOIECCaX,
BJIMSTHUE HA KUBBIE OPTaHU3MBbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIIAX YKOHOMUKH,
UCIIOJIb30BaHME JIJIsl CO3/JaHUsI COBPEMEHHBIX MaTePUAaOB U TEXHOJIOTUH;

POBOAUTH PEAKIUHU, MOATBEPKIAIONINE KAYECTBEHHBI COCTAB Pa3IMYHBIX
BEIIECTB, PACMO3HABATH OMBITHBIM IYTEM COJEpIXKAIIHeCs B BOJHBIX pacTBOpax
WOHBI: XJIOpHI-, OpoMua-, Woaua-, cyinbdar-, ¢docdar-, kapOoHAT-, CHIUKAT-,
cynbdut-, cynbum-, HUTpPAT- U HUTPUT-UOHBI, TUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajabllus, allOMUHMS, Kene3a (2+) u xenesa (3+), meau (2-+),
IIUHKA;

OOBSICHATHh W MPOTHO3UPOBATH CBOMCTBA BAXKHEUITUX M3Yy4aeMbIX BEIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUSI XMUMHUYECKUX MPEBPAILLCHUI B Pa3IMYHbBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XUMHUYECKOM KUHETHUKH U
TEPMOJANHAMUKH;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MAacCCOBYIO JIOJI0O XUMHUYECKOrO 3JIeMEeHTa Mo (popMyse COEIMHEHUS, MAaCCOBYIO



JOTI0 BEIIECTBA B PACTBOPE, MOJBHYIO JOJIO0 XHMHUYECKOTO OJJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHICHTPAIlMIO BEIIeCTBA B pPAacTBOpPE, HAXOIUTH
npocTeinIyio GopmyiTy BEIeCTBa MO MAaCCOBBIM MIJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUETHI MO YPABHEHUSAM XMMHYECKHUX PEaKIHUW C y4EeTOM HEJOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BHIXOAA MPOAYKTA, 3HAYCHHUS TEIJIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

coOmro1aTh paBuiia 0e30macHor paboThl B 1a00PaTOPUH MPU UCTIOIB30BAHUH
XUMHUYECKOU TIOCYABI M 000PYI0BaHNUs, a TAKXKE MPABUIIa OOPAIIIEHHS C BEIECTBAMH
B COOTBETCTBUM C WHCTPYKIHMSIMH BBITIOJHEHUS JIa0OPATOPHBIX OIBITOB |
NPaKTUYECKUX paboT MO MOJYYCHHIO W COOMPAHHUIO Ta3000pa3HBIX BEIICCTB
(aMMHakKa M yrieKUCIIOro raza) U pelieHHI0 SKCIIEPUMEHTANBHBIX 3a1a9 110 TeMaM
Kypca, TPEACTaBIATh pe3yldbTaThl JKCIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TPadUKOB, TAOHII U BBISIBISITH SMITUPUUECKHAE 3aKOHOMEPHOCTH;

NPUMEHSATH OCHOBHBIC OIEPAIIMH MBICIUTEIBHON NEATEIBHOCTH (aHAU3 U
CHUHTE3, CpaBHEHHUE, O0OOIIeHWe, CUCTEeMATHU3alUI0, BBISBICHUEC TMPUIHHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3YyUYCHUH CBOWCTB BEIIECTB U XUMUYCCKUX PEAKIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJaMU TIO3HAaHMS (HAOII0/ICHUE, H3MEPEHNE,
MO/ICJIMPOBaHKE, IKCTICPUMEHT (peasibHbI U MBICIICHHBIH);

NpUMEHSATh  TpaBWjia  O€30MacHOr0  OOpamieHusi C  BEIIeCTBaMH,
UCTIOJIh3yEMBIMU B IOBCEIHEBHOW KU3HH, ITPABHIIA TOBEACHUS B IIEIISIX COCPEKCHHUSI
3IOPOBBSI M OKpPY)KAIOIIEH MPHUPOJAHON CpeIbl, MOHUMATh Bpel (OMacHOCTH)
BO3/JICHCTBHS Ha JKUBBIE OPraHW3MBI OIPENEICHHBIX BEIIECTB, MOSICHITh Ha
npuMepax CrocoObl YMEHBIICHHS M MPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBUS,
3HA4YCHHE KUPOB, OCIIKOB, YTIIEBOAOB ISl OpraHu3Ma 4eJIOBEeKa;

UCTIOJIh30BaTh IMONYYCHHBIC TPEACTABICHUS O cdepax mnpodeccrnoHaTbHOMI
JESATEILHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
s PO EeCCHOHAIBHON OPUEHTAMKM W JUISI OCO3HAHHOTO BBHIOOpAa XWMHHU Kak
PO UIBLHOTO TIPEeAMETA MPU TTPOIOHKECHUN O0YICHHS Ha YPOBHE CPETHETO OOIIETro
o0Opa3oBaHus;

y4acTBOBAaTh BO BHEYPOUHOH MPOEKTHO-HCCIIEAOBATENbCKON ESATENbHOCTH
XUMHUYECKOM W XUMHUKO-3KOJOTHYECKOW HamNpaBiICHHOCTH, MPUOOPECTH OIBIT
OpOBEACHUS YUEOHBIX UCCIETOBAHHUM B yCIOBHUIX 00pa30BaTEIbHBIX OpraHU3aIuii,
a TaKKe OpraHu3aluil (HEHTPOB) TOMOIHUTEIFHOTO 00pa30BaHus JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne n/n KonTtpoJbHbie IIpakTHYeckue
NPOrpaMMbl Bcero
padoTsbI padoThI
IToBTOpEHHE HEKOTOPBIX BONIPOCOB Kypca 8 kiacca
11 OcHoBHbIE BONPOCHI Kypca 8 kiacca 8 1 0
Hroro no pazneny 8
Pasznea 1. Teopernueckne 0CHOBbI XUMUM
11 XHWMHUYECKUE PEAKINN U 3aKOHOMEPHOCTH s 0 0
WX NPOTEKaHUs
19 PacTtBopsl. Teopust 35eKTpOIUTHYECKON 9 1 0
JUCCOLMALNN
Hroro no pazneny 14
Paszngen 2. DjieMeHThI-HEMETALJIbI M UX BAXKHeH e COeNHEHNA
2.1 OO6mras xapakTepuCcTUKa HEMETALIIOB 3 0 0
55 [loarpynna xkuciaopoaa v €e TUIIMYHBIE 9 1 0
MpEeACTABUTENN
53 [loarpynna azoTra v ee TUIIMYHBIE 1 1 0
MpEeACTABUTENN
2.4 IToarpynma yriepona 8 1 0
Hroro no pasaeny 32
Paszgen 3. Mera/iibl M UX BasKHeHIIIUE COeTUHEHHS
3.1 OO61mue cBoiicTBa METaIIOB 5 0 0
3.2 Mertasbl I1aBHBIX U MOOOYHBIX MOATPYIIT 10 1 0




Hroro no pazneny 15
Pa3nes 4. O0mue cBeieHUs1 00 OPraHUYeCKUX COeIMHEHUAX
4.1 YrneBo10po/ibl 8
49 Kucnopoacoaepxaiiiue opraHnyeckue 4
COCTMHEHUS
43 Bronornveckn BaKHbIC OpraHUYCCKHE s
coelMHeHUs (KUpbI, OEIKH, YIIIeBOIbI)
Hroro no pasgeny 17
Pasznen 5. Xumus u Ku3Hb
51 UenoBek B MHpE BEMIECTBA 4
5.9 [Tpou3BOICTBO HEOPraHUIECKHUX BEIIECTB U 3
UX IPUMEHEHUE
5.3 O6pa3oBaTenbHbIE HHTEHCHUBBI 3
54 O0001IeHne U cucTEMaTU3ausA 3HAHUI 6
Hroro no pazneny 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KUIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

CBolicTBa OKCUIOB, KUCIIOT, OCHOBAHHUH U
cosieit B ceete TOJ] u nponiecco OBP

OKHUCITUTEILHO-BOCCTAHOBUTEIIbHBIE
peaknuu

XapakTepucTHKa 3JIeMEHTa MeTaJula 1o
ero noJyioxkenuto B [ICXD u crpoenunto
aToma

XapakTepucTHKa dJIEMEHTa HEMETaJlIa 1o
ero noJyioxkenuto B [ICXD u crpoenuto
aToMma.

[Tepuonnueckuii 3akoH u [lepuoandeckas
CHCTEMA XUMHYECKHUX DIIEMEHTOB
J.M.Mengeneesa (IICXD).

Knaccudukanys XuMU4ecKuX peakiiui 1mo
pa3IMYHBIM OCHOBAHMSIM

Pemenne PaCUYCTHBIX 3a1a4

KonTtponpHas padota Nel mo teme
«IloBTOpEHNE Kypca XUMHUH 8 KJ1acca

OHepreTuka XMMUYECKUX peakLuil.
TennoBoit 3¢ hexT XUMHUUECKON peakLuu.
Bo03M0XHOCTH ITPOTEKAHUS XUMUYECKUX
peaKuuu.




CKOpOCTh XMMUYECKUX PEAKIIHI.

10
KartanuzaTtopsl.

11 @DaKTOpPBI, BIUAIOIIAE HA CKOPOCTh
XUMHUYECKOHN peaKIuu

12 Xumnueckoe papHosecue. [Ipunnum Jle-
[Tarense

13 3aueT 1o TeMe «XMMHUYECKUE peakluu U
3aKOHOMEPHOCTHU UX MPOTEKAHUS
[TonsiTre o pactBopax. Teopuu pacTBOPOB.

14 BeniecTBa 351€KTpOJIUTHI U HE
AIIEKTPOJIUTHI.

15 Jucconmanysi KUCIOT, OCHOBAaHUM U
couieir. CHutbHBIC U CITa0bIe DJIEKTPOTUTHI

16 Peaxinu nonunoro oomena. Csoiictsa
HOHOB.

17 KucioTe! kak 37€KTpOJIUTHI

18 OcHOBaHHUSI KaK JIEKTPOJIUTHI

19 Couu ¢ mo3uuii TeOpun
ANEKTPOJUTUYECKON JUCCOLMAIIIT

20 IM'uaponus costeid.

21 O060011eH1e 3HaHUN O KHCIIOTaX, COJISIX U
ocHOBaHMsX B cBeTe TO/]
KonTponpHas padota Ne2 o teme

22 «PactBOpBI. Teopus dJIEKTPOIIUTUYECKON
JTUCCOIUALIAN»
DNIeMEHThI-HEMETAIIBI B TPUPOJIE U B

23 [lepuoaunueckoil cucteMe XUMHUECKUX

anemenToB /.M. MeHaeneena.




HpOCTBIe BCIICCTBA-HCMCTAJIbI, UX

24 COCTaB, CTPOSHHE U CIIOCOOBI IMOTyYCHHUS.

o5 BopopoaHbie 1 KUCTIOPOTHBIE COSTUHEHHS
HEMETaJJIOB.
OO6mas xapakTepuCTUKAa HEMETAILIIOB

26 MOATPYIIIBI KUCIOPOIa U UX IPOCTHIX
BEIIECTB.

97 Kucnopon. O3on. KpyroBopot kucioposa
B IIPHUPO/IC
Cepa kak mpocToe BEIIECTBO.

28 AJIOTpOIHS, CBOMCTBA M TPHMEHEHHE
CEpBI.

29 Ceposogopoa. Cynbhu sl

30 Kucnopoaconepxaiine coequHEHHS Cephbl
(V).
Kucnopoacoaep:xaiiue coeuHEHUS

31 cepol(VI1).KpyroBopoT cepbl B IpupoIe.
DKOJIOTHYECKHE MPOOIeMbl, CBSI3aHHBIE C
cepou

32 CepHas KHUCIIOTa U €€ CBOICTBA

33 Pemenne pacyeTHbIX 3a1a4
KonTponpHas padota Ne3 o teme

34 «[Toxarpymnmna kucnoposa 1 €e TUIIUYHbIE
MIPECTaBUTEIIN»
OO11ast XxapaKTepUCTHKA HJIEMEHTOB

35 MOATPYIIIBI a30Ta. A30T — MPOCTOE

BCIICCTBO

36

AmMMuak




37 Conu aMMOHUS 1 0 0

38 [Toyuenue aMMuaKa M OIBITH C HUM 1 0 0

39 Oxcunpl a3orta 1 0 0

40 A30THas KucioTa 1 0 0

41 Hutpatel — conm a30THON KHCIIOTHI. 1 0 0

42 docdop — 3IIEMEHT U MPOCTOE BEIIECTBO 1 0 0

43 Coenunenus pocdopa 1 0 0

44 Pemenue pacueTHbIx 3a1a4 1 0 0

45 O606menue mo Teme «Iloarpymma azota» 1 0 0

46 Kontponbras padota Ned4 o teme 1 1 0
«loxarpynmna azora»

47 OO011ast XapaKTepUCTUKA SIIEMEHTOB 1 0 0
MOATPYIIIBI YIIIepoaa.
VYrinepos Kak MpocToe BEeIECTBO.

48 Amotponus yriepoaa. Ancopomus. 1 0 0
XHUMHYECKUE CBOMCTBA.

49 Okcupl yriaepojaa, CTpOCHHUE, CBOMCTBA, 1 0 0
MOJIy4YeHHUE.

50 YronpHas KUCIOTA U €€ COJIH. 1 0 0
KauecTBenHas peakius Ha KapOOHAT-HOH.

51 Honyqeime YIIJIEKUCIIOTO Ta3a U U3y4eHHe 1 0 0
€ro CBOWCTB

59 Kpemnnii u ero coiictBa. CoequHeHuUs 1 0 0
kpeMHus. CUIHKaTHAs TPOMBIIIUIEHHOCTD.

53 Pemienne pacueTHbIX 3a/1a4 1 0 0

54 KonTtponsHas padota Ne5 o reme 1 1 0

«[Toxarpymnmna yrnepoaa»




OnemeHTbI-MeTalIbl. CTPOEHUE aTOMOB.

o ITonoxenune B [ICXD ! 0 0
56 Oo6mue u cnenmuduueckne puznIecKre 1 0 0
CBOMCTBA METAJIOB
57 OO01mMe XuMHUYeCKIe CBOMCTBA METAJIJIOB 1 0 0
58 DNEKTPON3 PACTBOPOB U PACILIABOB. 1 0 0
CnaBsl
59 Koppo3zus Mmeramion 1 0 0
XapakTepucTuka S-3JIeMeHTOB |A-
50 rpymibl. OU3NYEeCKHe U XUMHYCCKHE 1 0 0
CBOWCTBA IMPOCTHIX BEIIECTB H
COEIUHEHU.
Xapaktepuctuka S-3eMeHToB |1A-
rpynmbl. usndyeckrue U XUMUYECKUE
61 CBOMCTBA MPOCTHIX BEIIECTB U 1 0 0
coenuHeHui. JKecTKOCTh BOJBI U CITIOCOOBI
€€ yCTpaHEHHS.
62 AJIOMUHHH, CBOMCTBA, MPUMECHEHHE. 1 0 0
63 CoequHeHHs aTIOMUHUS U UX CBOHMCTBA 1 0 0
64 Mertannst [V-A rpynmnst. 1 0 0
65 Coenunenus metaisioB |V-A rpynmsl. 1 0 0
66 XKeneszo, mapranern, XpoM Kak 1 0 0
npeacTaBuTeNN d-3J€MEHTOB
67 CoenuHeHUS Keje3a U UX CBOMCTBA 1 0
68 CoeauHeHns Maprasiua 1 Xxpoma 0
69 KonTtponsHas padota Ne6 o reme 1 1 0

«Metamby




OcHOBHBIE TIOJIOKEHUS TEOPUU CTPOEHUS

70 OpraHUYEeCKUX coenuHeHnii A. M. 1 0 0
byrneposa

71 Hzomepus. }(JIaCCI/I(bI/IKaHI/Iﬂ OPraHuYEeCKHUX 1 0 0
COCITMHEHUI
[IpenenbHbIE YrIE€BOIOPOIHI.

72 [IpencraBurenu, pusndeckue u 1 0 0
XHUMHYECKHAE CBOHCTBA, PUMCHEHHE

73 HemnpenenbHabie yriieBo10posl. DTHIICH: 1 0 0
(u3HUYecKre U XUMUYECKUE CBOMCTBA

74 AueruieH. JlueHoBbI€ yTII€BOAOPOIBI. 0 0

75 [uxnudaeckue yrieBoa0po bl 0 0
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB.

76 3amuTta aTMoc(epHOTO BO3/ayXa OT 1 0 0
3arpsi3HEeHUs

77 KontponbHas padota o teme No7 1 1 0
«YTIIeBOJIOPOIBI»
OnHoaTtoMHbIe CIUPTHL. MeTaHoI U

78 9TAaHOJ, UX CBOMCTBA. DU3HOJIOTUUECKOE 1 0 0
JIeCTBHE CIUPTOB HAa OPraHU3M UYeIOBeKa

79 MHoroatomMHbIe anpri. ['munepun, 1 0 0
STHJICHTJIMKOJIb, X CBOMCTBA

80 [IpenenpHBIE 0OTHOOCHOBHBIE KAPOOHOBBIE 1 0 0
KHCTIOTHI

81 D¢upsr. [lonyuenue, cBoiicTBa 1 0 0

82 Kupst 1 0 0

83 VYrneBoabl 1 0 0

84 benku 1 0 0



https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no57-pervonacalnye-svedenia-o-stroenii-organiceskih-vesestv-osnovnye-polozenia-teorii-stroenia-organiceskih-soedinenij-a-m-butlerova
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https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no58-izomeria-uprosennaa-klassifikacia-organiceskih-soedinenij
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no59-predelnye-uglevodorody-metan-etan-fiziceskie-i-himiceskie-svojstva-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no59-predelnye-uglevodorody-metan-etan-fiziceskie-i-himiceskie-svojstva-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no59-predelnye-uglevodorody-metan-etan-fiziceskie-i-himiceskie-svojstva-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no60-nepredelnye-uglevodorody-etilen-fiziceskie-i-himiceskie-svojstva-primenenie-acetilen-dienovye-uglevodorody-ponatie-o-cikliceskih-uglevodorodah-cikloalkany-benzol
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no60-nepredelnye-uglevodorody-etilen-fiziceskie-i-himiceskie-svojstva-primenenie-acetilen-dienovye-uglevodorody-ponatie-o-cikliceskih-uglevodorodah-cikloalkany-benzol
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no61-prirodnye-istocniki-uglevodorodov-neft-i-prirodnyj-gaz-ih-primenenie-zasita-atmosfernogo-vozduha-ot-zagraznenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no61-prirodnye-istocniki-uglevodorodov-neft-i-prirodnyj-gaz-ih-primenenie-zasita-atmosfernogo-vozduha-ot-zagraznenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no61-prirodnye-istocniki-uglevodorodov-neft-i-prirodnyj-gaz-ih-primenenie-zasita-atmosfernogo-vozduha-ot-zagraznenia
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no62-odnoatomnye-spirty-metanol-etanol-fiziceskie-svojstva-fiziologiceskoe-dejstvie-spirtov-na-organizm-primenenie-mnogoatomnye-spirty-etilenglikol-glicerin-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no62-odnoatomnye-spirty-metanol-etanol-fiziceskie-svojstva-fiziologiceskoe-dejstvie-spirtov-na-organizm-primenenie-mnogoatomnye-spirty-etilenglikol-glicerin-primenenie
https://sites.google.com/site/himulacom/zvonok-na-urok/9-klass---vtoroj-god-obucenia/urok-no62-odnoatomnye-spirty-metanol-etanol-fiziceskie-svojstva-fiziologiceskoe-dejstvie-spirtov-na-organizm-primenenie-mnogoatomnye-spirty-etilenglikol-glicerin-primenenie

85 O6o06uenne 3nanmii o Teme «O0mue 1 0 0

CBEJICHHS 00 OPraHUYCCKUX COCTUMHEHUSIX)

KonTponsHas padora Ne§ mo teme
86 «O06mmue cBeneHust 00 OpraHnYECKUX 1 1 0

COCITMHEHUSX)
87 3arps3HeHNE OKPYKAIOIIEH CpeIbl 1 0 0
88 [TonmmmepsI, TPOM3BOJCTBO M MPHMEHEHHE 1 0 0
89 JlekapCTBEHHBIE MTpeTapaThl 1 0 0
90 MuHepanbHbIe YI00peHus 1 0 0
91 [Tpon3BOACTBO CEPHOI KHCIOTHI 1 0 0
92 [TpousBoicTBO aMMHaka 1 0 0
93 Meramtyprus 1 0 0
94 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1 0 0
95 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1 0 0
96 O00011IeHre U cucTeMaTU3alus 3HAHUN 1 0 0
97 Hrorosas koHTpoJIbHAs paboTa 1 1 0
98 Hrorosas koHTpoOJIbHAs paboTa 1 1 0
99 [ToBTOpEHME 1 0 0
100 [ToBTOpEHME 1 0 0
101 PezepBHoe Bpems 1 0 0
102 PesepBHOE Bpems 1 0 0

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

Xumus, 9 knacc/Kysuenosa H.E., Tutoa .M., I'apa H.H. Akiiuonepnoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. TIIporpammel nmo xumuu it 8-11 kmaccoB 06meoOpazoBaTenbHbIX yupexaenuii /Iloa pen.
H.E. Ky3uenoBoii. — M.: Benrtana-I'pad, 2013.

2. Xwumusa: Y4eOHUK JuIs ydvamuxcs 8 Kiacca oOIIeo0pa3oBaTeIbHBIX YUPSKICHUNA /
Kysznernosa H.E., Tutoa .M. u ap. — M.: Benrana-I'pad, 2013

3. Kysnenosa H.E., Jleekun A.H. 3agaunuk mo xumun. 8 k1. — M.: Berrana-I'pad, 2013.

4. Tapa H.H., 3yea M.B. B xumuueckoit maboparopun. 8 xi. Pabouas tetpams. — M.:
Benrana-I'pad, 2013.

5. Kapepuna A.A., UBanoBa P.I'. u np. Xumwus. [lnmanupyemsie pesynbTaThl. CHcrema
3aganui 8-9 knaccel. — M.: [Ipocsemenue, 2013.

6. Jurasmnosa JI.E. KomriekcHast TeTpaap uist KOHTpOJIs 3HaHuid. — M.: Panok, 2013.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6muoreka [IOK https://m.edsoo.ru/

https://myschool.edu.ru/



