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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa mo XMMHHM Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUSI COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0O0pa30oBaTEIbHOM MpOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE GeaepabHOM
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX Opranu3ausiax Poccuiickoit deaepanum.

[IporpaMMa 1o XWUMUU AaéT TPEICTABICHHE O IENSX, OOMICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIMXCS CpPEeACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeIbHOE MPEAMETHOE COJIepKaHUe, MPeyCMaTpPUBAET paclpeielieHhe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACPXKAHUS, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00YYaOIIUXCsl, OMPEACIIICT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOMN MpOrpamMMmbl Ha
YpOBHE OCHOBHOI'O 0011IeT0 00pa3oBaHus, a TakyKe TPeOOBaHMI K pe3yibTaTaM 00y4eHHUSI XUMUU
HA YpOBHE I1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESITSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIEOHOTO COJICPIKaHUSI.

3HaHME XUMUU CIYXKUT OCHOBOM A1 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIET0Cs, €ro
MIPEJICTABICHUA O MATEPUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO PAa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pean3aliu BOZMOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ o01iel u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKHX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITETbHOM  yuyeOHOW  JeATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM JKU3HU, TaK U B
poeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHNeHU(UKOH HAy4YHOTO MBINIICHHS, 3aKJIaJblBa€T OCHOBBI 1E€JIOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPUPOABI U  YENOBEKa, SBISETCSA OTBETCTBEHHBIM  ATalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0YyUaIOLTHXCS;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBieHHUs B OOyYEeHUH XUMHH 00€CIeUMBAIOTCS CIeNU(UKON CoaepKaHUs
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TMENarorMyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKW XMMHUU Ha ONPEIEIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHWs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHSITHH OPTaHUYECKOU XUMHH.

CtpykTypa coiepaHHUs TPOrpaMMbl 10 XMUMHU C(HOpPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydennro. CojaepaHue CKJIQJBIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe ATH CHCTEMBbI
CTPYKTYPHO OPTaHU30BaHBI IO TPHUHIIMITY IOCJIEI0BATEILHOTO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;



— Y4YEHHUsS O CTPOEHHMM aToMa U XMMHUYECKOH CBSI3H;

— MpPEJCTABICHUH 00 AIIEKTPOIINTHYECKON JUCCOLMALIMY BELIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4HOHM KApTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOMCXOJUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpy n3yyeHur XUuMHUM IPOUCXOAUT (POPMHUPOBAHNE 3HAHUM OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BEIECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BeLIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMHM XMMHUH Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— ¢opMHpOBaHNE HMHTEIUIEKTYAJIILHO Pa3BUTON JIMYHOCTH, TOTOBOW K camM000Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HallpaBJIEHHOCTb OOy4YeHMsI Ha CHUCTEMaTHYecKoe INpuoOlIIeHne OOydarolmmxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH,  HAay4YHbIM  METOAAM  II03HAHUA,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CLIOCOOHOCTEH K XUMUU;

— o0ecrieueHne yCIOBHUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO O0O0Yy4YaloIMMHUCSA OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJISl PA3IMYHBIX BUOB JESITEIbHOCTH;

— ¢opmupoBaHue o01mel PyHKIMOHATBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yHclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TIOJTYYEHHBbIE MNPH H3YYEHUH XUMHMH, TNPUMEHATh MX TMpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— ¢opMupoBaHuE y 00yJaromuXcs T'yMaHUCTUUYECKUX OTHOIIEHUH, MOHUMaHMs LIEHHOCTH
XUMHUYECKMX 3HAHUM Ui BBIPAOOTKM 3KOJOTHYECKH LEIecO00pa3sHOro MOBEJIEHUsS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHOU
Cpenpbl;

— pa3BUTHE MOTHBALUU K 00yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajbHENUIero 00yueHus..

OO61ee yuCIO YacoB, OTBEIEHHBIX JJIS U3YUYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

Conep:xanue y4eOHOro nmpeamMera

8 kaacc

(2 4 B HEEIIO, BCETO 68 )

Beenenne (4 1)

[Mpenmer xumun. Bemectpa. [IpeBpaiienus Bemiects. Poib XuMuu B )KU3HU vesoBeka. Kparkue
CBEJICHUS 110 MCTOPHH Pa3BUTHS XUMHH. OCHOBOIOJOXHHKH OTEYECTBEHHOW XWMHHU. 3HAKH



(cuMBOJIBI) XUMHYECKHX d3JeMeHTOB. Tabmuna [[. M. MenneneeBa. Xumudeckue (GOpMyIIbL.
OTHOCUTENbHAs aTOMHAs U MOJIEKYJISIpHask Macchl. MaccoBasi 107151 3JIEMEHTA B COEIMHEHUH
JdemoncTpaumu. 1. Monenu (mapocrepkneBbie U Ctroapra— bpurie6a) pasauyHbIX HPOCTBHIX H
CIOKHBIX BemlecTB. 2. Koutekuusi CTeKIsIHHOM XxuMHu4eckoil mocyabl. 3. Komnekuus mMaTepuanoB U U3-
Jenuii U3 HUX Ha OCHOBe amioMuHus. 4. BzaumozeilicTBre MpaMopa € KHUCIOTOH W TOMYTHEHHUE
U3BECTKOBOM BOJIBI.
JlabopaTopHble ONBITHI.
1. CpaBHEHME CBOWCTB TBEPABIX KPHUCTALIMYECKUX BELICCTB M PACTBOPOB.
2. CpaBHEHHE CKOPOCTH HCIIAPEHUS BOJIBI, OJIEKOJIOHA U ATHIIOBOTO CIHPTA C (PMIBTPOBAILHON OyMarm.
Tema 1. AToMbI xuMu4eckux 3jaementos (10 u)
OcHOBHBIE CBEICHHS O CTpOoeHUU aroMoOB. COCTaB aTOMHBIX SJEP: MPOTOHBI U HEHUTPOHBI.
N3otonbl Dnektponbl. CTpoeHUE 3JEKTPOHHBIX 000JI0YeK aToMOB 3jemMeHTOB Ne 1 — 20 B
tabmuue JI. 1. MenneneeBa. Meramnnueckue U HEMETAIMYECKUE CBOMCTBA 3JIEMEHTOB. M3-
MEHEHHE CBOMCTB XMMHYECKHMX 3JIEMEHTOB IO IpylnaM M InepuoaaM. MoHHas Xumuyeckas
cBs3b. KoBasieHTHast HEMOsIpHAsh XUMUUYECKasl CBsI3b. DJIEKTPOOTpHUIIATEIbHOCTh. KoBaneHTHas
noJisipHasl XumMu4deckas. Meramnnueckas xuMmuueckas cBsizb. KontponbHas pabota Nel «ATOMBI
XUMUYECKHAX JJIEMEHTOBY
JdeMoHcTpanmnm.
5.Mopenu aTOMOB XMMUYECKUX IJIEMEHTOB.
6.Ilepuoanueckas cucrema xuMuieckux snementoB /1. 1. Menneneesa (pa3zinuynbie GOpMBI).
JlaGopaTopHble ONbITHI. 3. V3roToB/IeHHE MOJIEIIeH MOJICKYJI OMHAPHBIX COCANHEHHIA.
Tema 2. Ipocreie Bemectsa (7 1)
IIpocteie BemecTBa-meTamuisl IIpocTeie BellecTBa-HEMETAUIbl, UX CPAaBHEHHUE C METAJUIAMMU.
Amnmorporus. KonmmuectBo BemecTtBa. MoJsspHBIE 00beM Ta3000pa3HBIX BelecTB Perrenue
3alad C HCIIOJIb30BAHUEM TIOHSATHUH «KOJIMYECTBO BEILECTBA», «IIOCTOSHHAs ABOTraapoy,
«MOJISIpHAsI Maccay, «MOJISIPHBIM 00bEM Tra30B»
JdeMoHcTpanmnm.
7.006pa3ib! 0eoro u ceporo oJoBa, 6emoro u KpacHoro gocdopa.
8.HekoTopple MeTamibl U HEMETaUTbl ¢ KOJIWYECTBOM BemliecTBa | Mosb. MonspHbIii 00beM ra3000-
pa3HbBIX BEIIECTB.
JlabopaTopHble ONBITHI.
4. O3HaKOMJIEHHE C KOJUIEKIIMEH METaJJIOB.
5. O3HaKOMIIEHHE C KOJUIEKLIMEH HEMETAILIOB.
IIpakTHyeckue padoTsbI:
1. INpaBuia TexHUKH Oe30MacHOCTH MpH paboTe B XUMHUeCKOM KaOuHere. [Ipuembl oOparneHust c
71a00paTOpHBIM 000PYIOBaHHEM M HarpeBaTeILHBIMU TPUOOpaMH
Tema 3. Coenunenusi XuMu4ecKkux diemenTon (124)
Crenenb okucneHusi. OCHOBBI HOMEHKIIATyphl OMHApHBIX coeauHeHuil. Oxcuabsl OCHOBaHUS.
Kucnorel. Conm kak TpOW3BOAHBIC KUCIOT UM OCHOBaHUU. AMOp(HBIE M KPUCTALUIUYECKUE
BemecTBa. YncThle BemecTBa U cMecu. MaccoBass U o0ObeMHasl J0JIM KOMIIOHEHTOB B CMECH.
Pacuetsl, cBsizaHHBIE C TIOHATHEM «10yisi». OOOOIIEHNEe M CHUCTeMATH3allds 3HAHWM 10 TeMe
«CoerHEeHUs XUMUYECKUX IJIEMEHTOBY.
KonTponbnas padota Ne2 «CoennHeHNs XUMHUYECKUX 3JIEMEHTOB)
JemMoHCcTpanmu.

9. OO0pa3ubl OKCHUIOB, KUCIOT, OCHOBAHUH U COJIEH.

10. Mogenu KpUCTATMYECKHX PEIIETOK XJIOpUa HAaTpHsl, anmMasa, okcuja yriepoaa (IV).

11. KuciioTHO-11IeN04HbIe HHAUKATOPHI, K3MEHEHHE UX OKPACKH B PAa3JIMUHBIX CPEAax.

12. YHHBepcalbHBI HHAUKATOP M U3MEHEHHE €0 OKPACKH B Pa3IMYHBIX CPEAax.

13. IlIxana pH.
JlabopaTopHbIie ONBITHI.
6. O3HaKOMJICHHE C KOJUIEKIIMEH OKCHUIOB.
7. O3HaKOMJIEHHE CO CBOMCTBAMH aMMHAKa.
8. KauecTBeHHas peakuns Ha yIIE€KHCIBIHN ras.
9. Onpenenennie pH pacTBOPOB KUCIOTHI, LIEIOYH U BOJBL.



10. O3HaKOMIIEHHE C KOJUIEKIIUEH COJIeH.

11. O3HaKOMIICHHE C KOJJIEKIIEH BEIIECTB C pa3HbIM THIIOM KPHCTAJUIMYECKOH pemeTku. M3roTosnenne
MojIesel KPUCTAJUIMYECKUX PELICTOK.

12. O3HakomiteHuE ¢ 00pa3IOM TOPHOH MOPOJIBI.

Tema 4. U3MeHeHHs1, npoucxoasinue ¢ semecrsamvu (14 4)

®uzndeckue siBiaeHUs. PazgeneHue cmeceil. XHUMHUUYECKUE SIBJICHUSA. YCIOBUS U MNPU3HAKU
MPOTEKAaHUsI XUMHUYECKUX PEAKUUN. 3aKOH COXPAaHEHHMSI MACChl BEIIECTB. XMMUYECKHE ypaBHE-
Hus. Pacuersl mo XMMHYECKMM ypaBHEHHSM. Peakunu pasnoxenus. [loHsaTHEe O CKOpOCTH
XUMUYECKON PeaklUU U KaTaJIu3aTopax.

Peaknuu coennnenus. Llenouku nepexonos. Peaknuu 3amenienus. Psjg akTHBHOCTH METaIOB.
Peaknun obmena. [IpaBuno beprome. Tunbl XuMudeckux peakiuil Ha MPUMEPE CBONCTB BOJIBI.
[Tonsitue o ruaponuze. Kontponbuas padota Ne 4 «/I3MeHeHus, MPOUCXOASIIUE C BEIIECTBAMU
JemMoHCTpanmu.

14. Ilpumepsl pu3MUECKUX SBJICHHWH: a) IUIaBlieHHe MapaduHa; 0) BO3TOHKA HMOJA WIH
OCH30MHON KHUCIIOTBHI, B) PAaCTBOPEHHE OKpAIIEHHBIX cojiei; ') auddy3us mymmcThix
BEILECTB C TrOPsILIEH JTAMIIOUKH HAKAJIUBAHUS.

15. Ilpumepsr xumuueckux siBnenuii: 1) ropenne marams, ¢ocdopa; 6) B3amMopaencTue
COJISTHOM KUCIIOTBI C MPaMOPOM HJIU MEJIOM; B) nonydenue ruapokcuaa meau (II);

I) pacTBOpeHHEe MOJy4EHHOTO TUAPOKCUIA B KHCIOTAxX; A) B3aumoaeicteue okcuaa meau (1) c
CEpHOI KHCIIOTOM MpH HArpeBaHUM; C) PA3IOKEHHE MepMaHTraHaTa Kajus; ) pPa3JioKeHHe
MEePOKCHUIa BOJOPOAa C MIOMOIIBIO TMOKCH 1A MapraHila U Karajaa3bl KapTodemns Wik MOPKOBH; 3)
B3aMMOJICCTBHE Pa30aBICHHBIX KHCIOT C METAJIJIAMH.

JlabopaTopHble ONBITHI.

13. IIpokanuBanue Meau B IJIaMEHU CIIUPTOBKH.

14. 3amemmenne menu B pactBope xiopuna menu (II) xemezom.

IIpakTHyeckue padboTsbI:

2. HabGmronenus 3a M3BMEHEHUSAMHU, TIPOUCXOASIIIUMU CO CBEYECH.

3. [pu3HaKy XUMHUYECKHX PEAKIIUIA

4. AHanun3 1Mo4YBEI ¥ BOABI

5. [IpuroroBiieHuEe pacTBOpa caxapa u OnpeaeIeHue MacCOBOM JT0JIH.

Tema S. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3/1eKTPOIUTOB (18 1)

PactBopenne kak (usuko-xumMuueckuii mporecc. PactBopumocTh. THIBI  pacTBOPOB .
OnekTponuTHdeckass aucconuanusi. OCHOBHBIE TIOJOXKEHUS TEOPHH DJIEKTPOJUTHUECKOM
muccouuanuu. MonHble ypaBHeHUsl peakuuii . Kucinorel: kiaccudukanus U CBOWCTBAa B CBETE.
OcHoBanus: knaccupukaius u cBoiictBa B cBete TOJ[ . Okcuapl: kinaccuduKaius 1 CBOWCTBA.
Comu: knaccudukanus u cBoiictBa B cBere TOJl. ['eHeTnueckass CBs3b MEXKIy KjaccaMu He-
OPraHUYECKHUX BEIIECTB.

Kontponbnas pabora Ne4 «PactBopenue. PactBopsl. CBoOICTBa pacTBOPOB JEKTPOJIUTOBY
Knaccudpukanus xumuueckux  peakiuil.  OKHCIUTETbHO-BOCCTAHOBUTENBHBIE — PEAKIIHH.
CBoiICTBa N3YYEHHBIX KJIACCOB BEIIECTB B CBETE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.
JleMoHCTpAaLUK.

16. VcnpITaHue BEmECTB U MX PACTBOPOB Ha AIIEKTPOIPOBOTHOCTS,

17. B3aumopelicTBrE NMHKA C CEPOi, constHol kucioToi, xmopuaom meau (11).

18. T'opeHue marausi.

JlaGopaTopHbie ONBITHI.

15. BzaumoielicTBIE pacTBOPOB XJIOPHIa HATPHUSA M HUTpaTa cepedpa.

16. IlomydeHrne HEPaCTBOPUMOTO THAPOKCUIA M B3aUMOJICUCTBHE €T0 C KHCIOTAMH.

17. B3aumoeiicTBHE KHCIOT C OCHOBaHHSAMH, C OKCH/IAMH METAJUIOB, C METAJUIAMH, C COJISIMH.
18. BzanmoeicTBre mieao4Yeld ¢ KHCIOTaMH, C OKCUJaMU HEMETAJIOB, C COJISIMU

19. Tlomydenune u cBOMCTBA HEPACTBOPHUMBIX OCHOBAHHH.

20. B3anmoieiicTBHE OCHOBHBIX OKCHJIOB C KHCIIOTAMH, C BOJOH.

21. B3auMo/eiicTBHE KHCIOTHBIX OKCHJIOB C LIEJI0YaMH, C BOIOM.

22. B3anMoAeHCTBHE COJIEH C KUCIOTAMM, C IIEI04YaMH, C COJIIMHU, C METalJIaMH.
IIpakTuyeckue padboTsbi:



6. «CBOMCTBa KUCIIOT, OCHOBAHMH, COJICH)
7. «PelieHne 3KCIEepUMEHTAIBHBIX 3a7a9»

9 KJIACC

BelecTBo 1 XUMHYecCKasi peakuus

Ilepnonnueckuii  3akoH. Ilepuogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
N. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOWCTB XMMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KalMs, KalbLUs U HUX COCAMHEHUH B COOTBETCTBHH C
MOJIO’KEHUEM AJIeMEeHTOB B [leproinueckoil cuctemMe U CTPOCHUEM UX aTOMOB.

CTpOCHI/IC BCIICCTBA. BHbI XUMHYCCKOH CBSI3U. THIIBI KPUCTAJVIMICCKUX peI_I_IéTOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I U BHUJA XUMHUUYECKOU
CBsI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYSCKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMUHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMM, IeHeTHYecKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccugukanus XUMUYECKUX PEeaKUUi MO pa3iInyHbIM MpPHU3HAKAM (IO YUCIY M COCTaBY
YYacCTBYIOUIMX B PpEaKUUH BELIECTB, MO TEMJIOBOMY H(PQEKTy, MO0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajiu3aropa). JK30- U
9HJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTtue o CKOpPOCTH XUMHUYECKOU pCaKknuu. [Tonsitue 00 O6paTI/IMBIX u H606paTI/IMBIX
XUMHUYCCKUX PCAKIUAX. IlonsiTHE O TOMOTE€HHBIX H TCTCPOTCHHBIX PCAKIUAX. Ilonsatue o
katanuze. IloHsSTHE O XHUMHYECKOM PaBHOBCCHUMU. CDaKTOpBI, BJIMAIOIMEC Ha CKOPOCTb
XUMHYECKOMN PCaKIUA U IMMOJIOKCHUC XUMHWYCCKOI'O pPaBHOBECHUS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust MEKTPOTUTHUECKON AUCCOIUAIMH. DIEKTPOIUTHI U HEANEKTPONUTHL. KaTnoHsl,
AQHUOHBI. MeXaHW3M JIHCCOIHMAIIMA BEMIECTB C PAa3UYHBIMU BHUJIAMH XHUMHUYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakunuu moHHoro oomeHa. YcClIOBUSI MPOTEKaHUS peakluii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEW B CBETE
MpeJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblIE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:
O3HAKOMJIEHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —

MCTAJIOB MW HCMCTAJJIOB (Fpa(I)I/ITa u aJ'IMaSa), CJIOKHBIX BCIICCTB (xnopw:[a HanI/ISI),
HCCIICIJOBAHUC 3aBUCHUMOCTH CKOPOCTHU XHUMHAYECKOU p€akuuu OT BOS]I@I\/'ICTBI/ISI Pa3IMIHBIX



(akTOpOB, MCCIIEIOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, IMPOIECCa IUCCOLMALNU
KHUCJIOT, IIeio4Ye W cojeil (BO3MOKHO HCIIOJIb30BAHME BHUEO MAaTEepUaNioB), IPOBEJICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHMS peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelieHne ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPbI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUil (FOpEeHHE, peakUUu Pas3IoKEeHUs], COCAUHEHUS),
pacno3HaBaHUE HEOPraHWYECKHMX BEIIECTB C MOMOLIBIO KAaYECTBEHHBIX PEAKUUH Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/jibl 1 UX COeIUHEHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crernieHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOEHMCTBHE C MeETajulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JIefcTBHe XJI0pa U XJI0POBOJOPOJAa Ha OPraHu3M 4elloBeka. Baxuelnye xJ1opuabt
Y X HaXO0XJECHUE B IPUPOJIE.

OO6mas xapaktepuctuka ds1eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHune M (PU3UYECKHEe CBONCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoniopoa, cTpoeHHe, (U3MUYECKHe M XUMHYeCKHe cBoiicTBa. OKCHUIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmue Kak mMpeACTaBUTENS Kiacca KHCIOT M crheruduueckue). XHUMUYECKUE PEaKIuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHoW Kuciotel. IIpumenenue
cepHoit KkucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakiius Ha cyibdaTr-uon. Haxoxnenue
ceppl U €€ coelMHEHUM B Mpupoae. XHUMHUECKOE 3arpsi3HEHUE OKpY’Kalolel cpebl
COCTMHEHUSIMU Ccepbl (KUCIOTHBIC TOKIHU, 3arps3HEHHE BO3JyXa U BOJAOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmass xapakTepucTuka 3eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHUCICHHUsS. A30T, pacHpoCTpaHeHHWe B MpUpoie, (U3UYECKue Hu
XUMHYeCKHe cBOiCTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3NIeCKHe U XUMHUYECKUE
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYecKre U XMMUYECKHe CBOMCTBa,
npuMeHeHne. KadecTBeHHas peaknus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY Karollel Cpeibl COeIMHEHUsIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTpOonHble MOAU(PUKALNN
dochopa, puznyeckue u xumuueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
du3nveckne W XUMHYECKHE CBOWCTBa, mosydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapaktepuctuka d31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIE CTETICHH OKUCIICHUS. YTJIEpO/, alFIOTPOIHbIE MOAU(DHUKAIINY, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue U XMMUIeCKrne cBoicTBa. AncopOrus. KpyroBopot yrieposia B mpupo/ie.
Oxkcunsl yraepoaa, ux (U3NYeCKUe U XUMUYECKHE CBONCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJyYeHHE U MPUMEHEHHE. DKOJOTHYECKHe Mpo0IeMbl, CBsi3aHHbIe ¢ okcuaoM yrieposa (1V),
TUIOTEe3a TJI00AIbHOTO TOTEIUICHHUS KIMMaTa, MapHUKOBBIN 3QQeKT. YToNbHas KUCIOTa U e
COJIM, HX (bPISI/I‘-IeCKI/Ie U XUMHUYCCKHUEC CBOﬁCTBa, IMMOJIYYCHHUE W INPHUMCHCHUC. KauectBennas
peakiuss Ha  KkapOoHar-uoHbl.  lcmonmp3oBanume  kapOoHaToB B OBITY, MEIUIMHE,
MIPOMBINIJICHHOCTH B CEJTHCKOM XO3SHCTRBE.



[lepBoHauabHBIC TIOHATUS 00 OPraHMYECKUX BEHIECTBAX KAaK O COCAMHEHUSX YIIIepoja
(MeTaH, 9TaH, OTHJICH, AaleTWJICH, ATAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
WUCTOYHUKU YTJIEBOJAOPOIOB (Yrojb, HPHUPOMHBIA Ta3, HEPTh), MPOAYKTHI UX TNepepaboTKu
(6eH3uH), UX POJIb B OBITY ¥ MMPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE EIHMHCTBO
OpPraHUYeCKUX U HEOPTaHHMYECKUX COCAMHCHUIM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJY4YEHHUE U IPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTEIIbHbIE MaTepHajbl: KEpaMuKa, CTEKIO, LEMEHT, OeToH, kese300eToH. IIpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4eHHue 00pa3llOB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJSHOM KHUCIOTBI, IPOBEIACHHE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakaromme (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOmIOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOU
KHUCTIOTHI, TIPOBEJICHUE KaueCTBEHHOW peakluu Ha cynb(aT-uoH W HaONIoJIeHue MpHu3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POchHOPHBIX yI0OpeHui,
[OJlyueHUe, coOMpaHue, pacro3HaBaHHME W HU3YYEHUE CBOMCTB aMMHAaKa, IPOBEJCHHE
KaueCTBEHHBIX peakluid Ha HOH aMMOHUA U ¢ocdar-uOH U U3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMUECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOra3a, NoJydeHrue, CoOOMpaHue, paclio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-UOHBl W M3y4eHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHHE C TNPOIyKIHMen
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelimue
HEMETAJJIbl U UX COCIUHEHUSY.

MeTasuuibl M BX COCAMHEHUS

OOmiast XapakTepuCTUKa XMMHUYECKMX OJJIEMEHTOB — METaJJIOB HAa OCHOBAaHMU UX
nonoxkeHus B [lepuoanueckoi cucreme xumuueckux 3neMeHToB /. 1. Menaeneesa u ctpoeHus
atoMoB. CTpoeHue MeTamioB. MeTaiauyeckas CBsI3b M METaJJIMYecKas KpUCTaIndecKas
pelméTka. OIEKTPOXUMHUYECKUH psi HalnpspkeHMH MeTaioB. dusnueckne M XUMHUYECKUE
cBoiicTBa MetayioB. OO1ue crnocoObl noixydeHus: MetaioB. [loHATHE O KOPPO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOppo3uu. CriaBsl (CTanb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: MOJOkKEeHNUE B [leproanyueckoil cucTeMe XUMAYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE UX aTOMOB, HAXOXIEHHE B Ipupoje. PU3NUEeCKUe U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenne
LIETOYHBIX METAJUIOB U UX COCAMHEHUM.



[IlenoyHo3emMenbHBIE METAIBI MAarHUM W KajdblMil: mosiokeHwe B Ilepuomnueckoi
cucreme xumudeckux snemeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxXOXJACHUE B
npupozae. PU3NYEeCKUe U XMMHUYECKUE CBOMCTBA MAarHus M Kajblus. BaxkHeulune coenuHeHus
KaJbIHs (OKCHI, THAPOKCHU/I, cOJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUS.

AnmoMunuii: mnionoxkenue B Ilepuoanueckod cucreMe XHMHUYECKUX djieMeHTOB /l.
W. MenpeneeBa, CTpoe€HHE aToMa, HaxoXKJeHHE B mpupoge. Duznyueckrue M XUMHUUYECKUE
CBOMCTBA aTtOMUHUSA. AMGDOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Kenezo: mnonoxenne B Ilepuoguueckoil cucremMe XHUMHYECKMX 3yemMeHToB /I,
W. MenpeneeBa, CTpoe€HHE aToMa, HaxoXKJIeHHe B mpupoge. Dusznyueckrue M XUMHUYECKUE
cBomcTBa xene3a. Okcuasl, ruapokcuabl U cosm xenesa (II) u xxenesa (III), ux cocras, cBoicTBa
U TIOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMud METaUIOB U CIJIaBOB, HMX (DM3MUECKUMH CBOWCTBaMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HKCIIOIB30BAHKME BHUJICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), WCCIICAOBAHUE CBOWCTB JKECTKOW BOJIBI, TPOIlECCa TOPCHHS JKelie3a B
Kucioposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUICOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBCHHBIX PEAKIIM HA MOHBI: MarHUs, KaJbIlUs, aIFOMUHAS, NWHKA, xkene3a (II) u xenesza
(III), menu (II), HaOmrOIEHWE W ONMKMCAHKWE TPOLIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMH HATpPHS,
KaJiusl U KaJIbIHs (BO3MOXHO HCIIOIB30BAaHKUE BUACOMATEPUATIOB), UCCIICIOBAaHUE aM(OTEPHBIX
CBOICTB THJIPOKCH/Ia allFOMUHUS U TUIPOKCHU/IA [IMHKA, PEIICHNUE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
Teme «BakHelmne MeTalljibl U UX COCIMHEHUS.

XuMHus M OKpYyXKaoLias cpeaa
BemecTtBa 1 Marepualibl B IOBCEJHEBHOM KM3HHU YeEJIOBEKA. be30macHoe MCnob30BaHuE
BCHICCTB W XHMMHUYCCKHX peaKuHﬁ B 6I)ITy. HepBasf noMomp HOpu XUMHUUYCCKHUX OXKOrax Hn

OTpaBJICHUSAX.

XUMHUECKOE 3arpsi3HEHUE OKPY’Karollel cpefpl (MpeiesibHas 10MyCTUMasi KOHLEHTpaIHs
Benlects, ganee — [1/IK). Ponb XxumMuu B penieHun 3K0J0TUYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CILIaBbl METAIUIOB, TOJIMMEPHBIE MATEPHATIBI).

Mesxicnpedmemmuuie cea3u

Peanuzanus MeXnpeaMETHBIX CBsI3€l IIPU M3YyYEHUU XMMHUHU B 9 Kilacce OCYILECTBIISIETCS
qcpe3 HCIIOJIb30BaHHUEC KakK O6H_[I/IX C€CTCCTBCHHO-HAYUYHBIX HOHﬂTHﬁ, Tak H HOHSITI/II71,
ABJISIOLUXCS CACTEMHBIMU JUUISL OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO111e ecTecTBEHHO-HAYYHbIEe MOHATHS: HAYUHBIH (haKT, THIIOTE3a, 3aKOH, TEOPUS, aHAIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,

U3MepeHHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAaIbI.

®uszuka: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIMHI,
PaaMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUM 3apsi, NPOBOAHUKH, IOJYIPOBOIHUKH,



TUDIIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3MYECKUE BEIMYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHILE.

Buonorusi: ¢orocunTes, apixanue, Ouocdepa, s3KocUCTeMa, MUHEpAIbHBIE YIOOpEHMUS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOTPaMMbl OCHOBHOT'O O0IIIEr0 00pa3oBaHus TOCTUTAIOTCS
B X0/JI¢ 00yUYeHUSI XMMHH B TUHCTBE YUYCOHOUN M BOCIIUTATEIIBHON JEITEILHOCTH B COOTBETCTBUU
C  TPagUIMOHHBIMH  POCCHUMCKMMH  COLUMOKYJIBTYPHBIMU U  JyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMHU, MPUHATBIMA B OOIIECTBE TpPaBUJIAMH W HOPMAMH IOBEACHHUS U CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAMOPA3BUTHSI M COITMATM3ANN 00YyJatoIuXCsl.

JInuHOCTHBIE pE3yNabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMH M pacIIUpPEHHE OMbITa ACSITENbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS! K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend o MepeoBbIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOICTBE
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MPEACTABJICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOW M IPYTUX BUJIAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JIeATEIbHOCTH NPHU BBINOJHEHUU Y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAHHIO
U B3aMMOIIOMOIIM B MpoLEcce 3TOH yuyeOHOH AedTenbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBEJICHUE U TIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIMHM HPABCTBEHHBIX M TPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHE  MpPEJCTaBICHUs O  BEIIECTBE M  XMMHMUYECKON  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIOLIME OCHOBY JUIs
MOHUMAHUs  CYIIHOCTA HAay4YHOW KApTUHBI MHUpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX YEIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XHUMHUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbLHBIE MOTHBBI, HANpaBICHHBbIE HA MOJyUYE€HHE HOBBIX 3HAHUU MO XUMUH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaeMbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
UH(GOPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOyUYEHHIO W TO3HAHUIO, JTHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, TIPOEKTHOW M HMCCIEAOBATEIHCKON NESTEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHs B JaJIbHEHUIIIEM;



4) opMuUpPOBaHNS KYJIHTYPbI 310POBbSI:

OCO3HAHHWE LEHHOCTHU IKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBUI W HEMPHUAITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST aJIKOTOJsl, HApPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOJCHUS
npaBuil 0€30MaCHOCTH TPH OOpAleHHUH C XMUMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPAKTUYECKOMY M3YUYCHHIO Mpodeccuil U Tpyna pa3iuyHOro poja, yBaxeHHe K
TPYAy H pe3yiabTaTaM TPYIOBOW JAEATEIBHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBHIOOP HWHIMBUAYAIbHOW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoi npodeccrnoHalbHOM AESITeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBLHON CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3JI0POBOr0 M 0e30macHoro odpasa >KU3HU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS MPaBU OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMH,
a TaKKE B CUTYAIUSX, YIPOXKAIOIINX 370POBBIO M KU3HH JIIOJICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble MPU H3YYECHUH XUMHUH, JJIS PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, ISl TIOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTel WX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3yNbTaTOB BBIACISIOT 3HAUUMbIE U1 (OPMHUpPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOPHSs, MPUHIIUI, TUTIOTe3a, (aKT, CUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (pOPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHHUBEpCaldbHbIE yueOHbIE NEeHCTBHUs (TIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpbIE 00ecreurnBarOT (POpMUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1oruyeckue nelicTBus:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHM 3HAHUM:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATUH  (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSMH), UCIIOIb30BATh HMOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUS M KpUTEPUM I KJacCHU(PHUKAUU
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIUi, yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX1y 00BbEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUUECKUE PAacCyXIeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBO/BI U 3aKIIIOUEHUS;

yYMEHHE NMPUMEHATh B MpPOLECCe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHUMMH, NPeoOpa3oBBIBATH HIMPOKO
MPUMEHSIEMbIE B XMMHUH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMyina M ypaBHEHHE XHMHYECKOM peakiud — Tpu pElIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSIX.



ba3zoBble ucciieoBare/bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bI IO TPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpPETEHUE OMbITa MO TUTAHUPOBAHHIO, OPTaHMU3AIMH M TMPOBEICHUIO YUYCHUYCCKUX
SKCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0
pe3ynbTat, (GOpMyIUpOBaTh OOOOIICHWS W BBIBOJLI IO pE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEPATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHYECKU
OIICHUBATH MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAILIHIO;

yYMEHHE IPUMEHSATh Pa3IMYHbIE METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MHPOpMALK U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJTHCHHS YU€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIMA, MPUOOPETeHHE OMbITa B OO0JACTH HUCIHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCITOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeicTaBlIeHuUs
uH(pOpMaIlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4d HECIOXKHBIMA CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduku U X KOMOUHAIIUSAMU;

yYMEHHE HCIOIb30BATh M AHAIM3MPOBATH B MpoIecce Yy4eOHOM W HCCIIeIOBATEIBCKOM
JEeSTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIICHHOCTH, CEIbCKOTO X03sIICTBa U TpaHCTIOPTa
Ha COCTOSIHHE OKPYXKAIOMICH MPUPOIHON CPEIBI.

KoMMyHUKAaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHHs 3aJlaBaTh BONPOCHI (B XO0jA€ aAuanora M (WJIU) IJUCKYCCHU) IO CYILIECTBY
oOcyxmaemMorl TeMmbl, (HOPMYIUPOBATH CBOM NPEUIOKEHUS OTHOCUTEIIBHO BBITOJHEHHS
MPeJI0KEHHON 3a1a4H;

YMEHUS TIPEICTABIIATH ITOJyYeHHBIE PE3YIIbTaThl TO3HABATEIBHON EATEIILHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 PEe3yIbTAaTOB BBIMIOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, Ja0OPATOPHON pPabOTHI MO HCCIECTOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATEIBHOU M
UCCIIEI0OBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCykIeHus, OOMEH MHEHUSIMHU, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeiesieHue KPUTEPUEB 1O OI[EHKe KadecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LN ACATEIBHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaThb W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHbIX M IO03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM NpH
BBIMOJIHEHUH 33JaHUM C y4€TOM TMOJIyueHHs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OEHUBATH COOTBETCTBHE IOJYYEHHOIO PE3yibTaTa 3asBICHHOW LIEIH,
YMEHUE UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIOBUH 3aJaHUMN.

IMPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO  00S3aTENBHOTO  COJEpKaHMS,

YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodell mporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJaromMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s



npeaMeTHOW obnacTu «XUMUs», BUABI JIEATEIHHOCTH IO TMOJTYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYALIHUSX.

K koH1y o0yuenus B 8 kj1acce peaMeTHbIE Pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIINXCS YMEHUI:

PACKpBIBATh CMBICII OCHOBHBIX XMMHYECKHMX IOHSATHHA: aTOM, MOJIEKYJa, XUMHUYECKHUM
AJIEMEHT, NPOCTOE BEUIECTBO, CIIOXHOE BEILIECTBO, CMECh (OJHOpPOJIHAs W HEOJHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAs M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJsI XUMHUYECKOTO 3J€MEHTa B COCIUHEHUH, MOJSIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKUCICHHSI, XUMHUYECKast
peakuus, KiIacCU(pHUKAIMg PEaKUUi: peakMu COSAMHEHUS, PEaKLIUU pa3IoKeHUs, PeaKinu
3aMeIlleHus], peakliuu 0OMeHa, 3K30- U 3HIOTEPMUYECKUE PEAKIINH, TeII0BOH 3 dekT peakuum,
PO aToMa, JCKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, pauyc aToMa, XMMUYEeCKas CBS3b,
HOJISIpHAst U HENOJIApHAs KOBAJCHTHAs CBs3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpalMsl) B pacTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATUH M NPUMEHATh 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsI COCTaBlI€HMs (OpMyJ BELIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKLUH;

OlpesieNATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHCHb
OKHCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJlaccy COeAMHEHUH 1o (opMynam, BUJ XUMHUECKOW CBs3M (KOBaJE€HTHAss M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpeiBath cMmbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: Je€MOHCTpUpPOBAThH
NOHMMAaHUE NEPUOJNUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHS MacChl BELLIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

ONHUCBHIBATh W XapakTepuszoBaTh TaOnuuHyro Qopmy Ilepuonuueckoil cucremsl
XUMHUYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpynma)», manele U OojblIMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
uMeroTcs B Tadnuie «lleproanyeckas cuctema xumudeckux snemeHToB JI. V. Menneneesay ¢
YHMCJIOBBIMUA XAPAaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsf
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PACIPE/IETICHUE UX 10 3JIEKTPOHHBIM CIIOSM);

KJaccu(UIUpPOBaTh XMMHUYECKHE AJIEMEHTbI, HEOPraHUYECKUE BEIECTBA, XUMHUYECKHE
peakuuu (1o YMCIy U COCTAaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3 (DEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB pa3IMYHBIX
KJIaCCOB, NMOATBEPXkAasl ONMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMHUYECKHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOT0 3JIEMEHTa 10 (opMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MIPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIUH;

IPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHON JEATENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHME, O0OOIIeHHe, CHUCTeMaTHU3alHio, KiIacCu(UKAIHMIO, BBISIBICHHE MPUYUHHO--
CJIEICTBEHHBIX CBA3EM — JUIs1 U3yUYEHUSI CBOMCTB BELIECTB M XMMHMUECKUX PEAKIIMM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAONOJIEHUuEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPUMEHT
(peasIbHBIN ¥ MBICIIEHHBIH );

cleoBaTh MpaBUjaM  TIOJB30BAaHUS XUMHUYECKOM Tocyaod U 1a00paTOpHBIM
o0opynoBaHMEM, a TakKe INpaBWiIaM oOOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLMSAMU IO BBIIOJIHEHUIO J1a0OpaTOPHBIX XUMHYECKHUX OIBITOB [0 TMOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOJOPOJA W KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C



OIpPENEIEHHOM MacCOBOM JIOJIEM PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IIPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB INEJIOYEH M KHUCIOT C MOMOIIBIO
MH/IUKATOPOB (JIakMycC, (eHOIPTATICHH, METUIOPAHK U APYTHE).

K xonmy oOyueHust B 9 kJiacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpakaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHSTHNA: XUMHUYECKMH 3JIEMEHT, aToM,
MOJIEKyJa, HMOH, KaTHOH, AHHUOH, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIIEHUS, XMMMYECKas pPEaKIus, XUMUYECKas CBS3b,
TEIUIOBON PPEKT peakiyu, MOJb, MOJISPHBIN 00BEM, PACTBOP, IIEKTPOIUTHI, HEINEKTPOIIMTHI,
AIIEKTPOJIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOIHUS,
aM(pOTEepHOCTb, XUMHUYECKasl CBA3b (KOBAJIECHTHAs, MOHHAs, META/NIN4ecKas), KpUCTalJIMuecKas
pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, IPeneIbHO
nomnycrumast konuentpanus 1K Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKMX MOHSITHM M NPUMEHATH ITH
HOHATUS NIPU ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

UCITIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIEHHS (OpPMYN BEIIECTB U
YPaBHEHMH XMMUYECKUX pEaKIuii;

OIPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCICHHUS XMMUYECKUX AJIEMEHTOB B COEIMHEHUSAX
pa3JIMYHOI0 COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEAEAEHHOMY KJIAcCy COECIUHEHUH IO
dopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOH (opmylie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

packpeiBath cMbici Ilepuonndeckoro 3akona 1. . MenzaeneeBa u AeMOHCTPUPOBATH €T0
NOHMMAaHME: OIMCHIBaTh W XapaKTepu3oBaTh TaOmuuHyro (opmy Ileproauueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle U OosibIIME NEPUOABI, COOTHOCHUTH O00O3HAYEHUS, KOTOpbIE
UMEIOTCS B TMEPHOAMYECKONW TaONUIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHMX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00llee YnCiIo 3JIEKTPOHOB M paclpe/iesieHne uxX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATBH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHMH B Ipeaenax MajiblX MNepUOIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (1o YKCIy M COCTaBy y4acTBYIOIIMX B PEAaKLMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
MU3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBaTh) OOmME U crenupuUecKue XHUMHYECKHE CBOWCTBa
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN;

COCTaBJIATh YPaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMAIMNA KUCIIOT, MIEI0YEeH U COJEH,
NOJIHBIE M COKpalIEHHbIE YPAaBHEHUS peaKkUui HOHHOrO OOMeHa, YypaBHEHMs peakIHii,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXJY BEHIECTBAMM Pa3JIMYHBIX
KJIACCOB;

pacKpbIiBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUil MOCPEeICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTH
IIPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO Macchl BEIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1o (popMylie COeAMHEHUS], MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MIPOBOAMTDH PACU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;



coOnrofaTh TMpaBWiIa TOJIB30BAaHUS  XUMHUYECKOM TMOCYAOH ©  J1ab0paTOpHBIM
o0opy/oBaHuEM, a TaKXkKe IpaBuiia 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU
M0 BBIMOJHEHUIO J1a0OPAaTOPHBIX XHMHUYECKHUX OIBITOB IO TMONYYCHHIO H COOMpaHUIO
ra3000pa3HbIX BELIECTB (aAMMHUAKa U YIIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMH, MOJTBEPKIAIOUIME KAaueCTBEHHBIM COCTAaB PA3JIMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOpHUI-, OpoMHI-, HOAMI-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMU MBICIUTEIBHOM ACSATENIBbHOCTH — aHAJIUu3 M CUHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBA3CH — IJis
M3Yy4YEHUsl CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUU, ECTECTBEHHO-HAYUYHbIE METO/Ibl TTO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII 1 MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHME 8 kiacc

KoaundecTBO 4acoB
Ne Tema
Bcero Teopus | Ilpakruka
1 Bgenenue 5 5
2 ATOMBI XUMHUUYECKHUX 3JIEMEHTOB 10 9 1
3 I[TpocThle BemecTBa 6 6
4 CoennHEHU XUMAYECKUX YJIEMEHTOB 12 12
5 W3MeHeHus1, MPOUCXOIAIINE C BEIICCTBAMU 14 10 4
6 PactBopenue. PactBopsl. CBOWCTBA pacTBOPOB 18 16 2
AIIEKTPOJIUTOB
68 61 7

TEMATHYECKOE INIAHUPOBAHHUE

KoanuecTBo 4acoB
Ne Tema

Bcero Teopus | IlpakTuka

1 [ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca 8 10 10
KJIacca M BBEJICHUE B Kypc 9 Kitacca

2 Meramsl 17 15 2




3 Hemeraiel 27 24 3

4 O06001IeHre 3HAHMH 3a KypC OCHOBHOM 10 10
IITKOJIBI
PezepBHOE Bpemst 4

Kpurtepuu oneHuBaHusi

Pe3ynbratel 00y4eHHs] XUMUU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3afauyaM MpeaMmeTa U
TpeOOBaHUSAM K €r0 YCBOEHUIO

Pesynbratel oOyueHusi OIEHHBAIOTCS MO mnaTuOamipHOM cucreme. I[lpu onenke
YUUTBIBAIOTCS CIENYIOIINE KaUeCTBEHHbIE ITOKA3aTeNId OTBETOB:
- ryOuHa (COOTBETCTBHE M3YYCHHBIM TEOPETHUESCKUM 0000IICHHSM);
- OCO3HAaHHOCTH (COOTBETCTBHE TPEOYeMBIM B MPOTpaMMe yYMEHHUSM NPUMEHATH MOJYyYCHHYIO
uHpopMmaIu);
- TOJTHOTA (COOTBETCTBUE 00BbEMY IPOTPaMMbI U HHPOPMALIUN YICOHHKA).
[Tpu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMIMOOK (CyIIECTBEHHBIEC WIH HECYIIECTBEHHBIE).
Cywiecmeennvle owiudKu CBS3aHBI C HEJAOCTATOUYHOW TIYOMHOM W OCO3HAHHOCTHIO OTBETA
(HampuMep, yYeHUK HEMPaBHIBHO YKa3all OCHOBHBIEC PU3HAKH MMOHATHI, SBICHUN, XapaKTepHbIE
CBOWCTBA BEIIECTB, HENMPABWIBHO CHOPMYIHUPOBAT 3aKOH, MPABWIIO H IP. WIH YUYEHHK HE CMOT
MPUMEHUTh TEOPETUYECKUE 3HAHUA AJISl OOBSACHEHUS U MPEACKa3aHUs SIBICHUN, YCTaHOBJICHHUS
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H, CpaBHEHUS M KJIacCU(UKALUK SBICHUH U T. 11.).
Hecywecmeennple omudKu ONpeeNIOTCs HETIOIHOTOW OTBeTa (HapuMep, yIIylieHne u3 Buaa
KaKoro-Tmbo HexXapakTepHOoro (akra MpH ONMUCAHWU BEIIeCTBa, mporecca). K HUM MOXHO
OTHECTU OTOBOPKH, OIMHUCKHU, TOMYIICHHbIE IO HEBHUMATEIBbHOCTU (HAmpUMep, Ha ABa U Oolee
yYpaBHEHHI peaKIHii B MOJHOM MOHHOM BHJIE JIOMYIIEHA OJHA OMMOKa B 0003HAUYCHUH 3apsa
HOHA).
PesynbraThl 00y4eHUs1 POBEPSIOTCS B MPOIIECCE YCTHBIX M MMCHMEHHBIX OTBETOB yJaIlUXCs, a
TaKXe MPH BHIMOJIHEHUH UMU XUMHUECKOTO SKCIIEPUMEHTA.
1. OneHnka ycTHOro oTBera
Ommemxa «5»:
OTBET NOJIHBIM U IIPABWIBHBIA HA OCHOBAaHUY U3YYEHHBIX TEOPHIL;
MaTepual U3J0XKEH B OINPENEIeHHOW JIOTMYEeCKOM TMOCIIeN0BaTeIbHOCTH, JIUTEPAaTypPHBIM
SI3BIKOM;
OTBET CAMOCTOSITEIbHBII.
Ommemxka «4»:
OTBET MOJIHBIM U NPaBUIIbHBIM HA OCHOBAaHUH W3Y4YE€HHBIX TEOPHii;
MaTepHuall U3JIOKEH B ONPEACICHHON JTOrMYecKON IMOCIeI0BaTeIbHOCTH, MPH STOM JIOIYIIECHBI
JIBE-TPH HECYIIECTBEHHbIE OMIMOKHU, UCIIPABICHHbIE IO TPEOOBAHUIO YUUTEIS.
Ommemka «3»:
OTBET IMOJIHBIA, HO TpPU OSTOM JIOMYyIE€Ha CYIIECTBEHHAas OIIMOKAa WJIM OTBET HEMOJHBIMH,
HECBSI3HBIM.
Ommemxka «2»:
npu OTBeTe OOHApYKEHO HEMOHUMAaHWE YYallUMCS OCHOBHOTO COJEPKAaHUS Yy4eOHOTrO
MaTepHaia Wil JOMYIIEHb! CYIIeCTBEHHbIE OIIMOKH, KOTOPhIE YYallUics HE MOXKET UCIPaBUTh
TIPY HABOJSIIMX BOTPOCAX YUUTEIS MIIM OTCYTCTBHE OTBETA.
2. OneHKa IKCIePUMEHTAJIBHBIX YMEHHI
OreHKa CTaBUTCS HAa OCHOBAaHMH HAOIOACHNUS 32 YYAIIMMHCS ¥ IUCbMEHHOTO OTYeTa 3a paboTy.
Ommemxka «5»:
paboTa BBIITOJTHEHA MTOTHOCTHIO M MTPABUIIHHO, CIENIaHbI IIPABIIIbHBIC HAOIFOICHUS M BEIBOIBL;



OKCIIEPUMEHT OCYIIECTBIICH MO IJIaHy C Y4eTOM TEXHUKH O€30MacHOCTH W TPaBHI PaOOTHI C
BelIeCTBaMU U 000pyI0BaHUEM;

MPOSIBIICHBI OPTaHU3AIMOHHO-TPYIOBBIC YMEHHSI (TTOEPIKUBAIOTCS YUCTOTa pabodyero Mecra u
MOPSAIOK Ha CTOJIEe, 9KOHOMHO UCIOJIb3YIOTCSI PEAKTHBBI).

Ommemxa «4»:

paboTa BBINIOJIHEHA MPABUIIBHO, CAENIaHbl MPABUJIbHbIE HAONIONEHUS U BBIBOJABI, HO MPU ITOM
OKCIIEPUMEHT MPOBEICH HE MOJHOCTHIO WJIM JOMYIICHBI HECYIIECTBEHHBIC OMIMOKU B paboTe ¢
BElIeCTBaMH U 000PYOBaHUEM.

Ommemxka «3»: paboTa BBHIMOJTHEHA NPABWILHO HE MEHEE YeM HAIOJIOBUHY WIIM JIOMYIICHA
CyILleCTBEHHasi OIMOKAa B XOJAE HKCIEPUMEHTa, B OObACHEHUHU, B OGOpMIICHHH pPabOTHI, B
COOJIIOJICHUH TIPaBHJI TEXHUKU OE30MacHOCTH MpH pabdoTe C BEIIECTBAMH M O0OPYHAOBaHHUEM,
KOTOpasi UCIPABISETCS 10 TPEOOBAHUIO YUUTETIS.

Ommemxa «2»:

JOTMyIIEeHbl 1Be (M 0ojiee) CYIIECTBEHHBIC OIMMOKH B XOJI€ SKCIEPUMEHTA, B OOBSICHCHHH, B
opopmiieHHH paboOThl, B COOJIOJCHUHM TPAaBHJI TEXHUKHM OE30MacHOCTH TMpH paboTe ¢
BelleCTBaMH U 000PYAOBaHUEM, KOTOPBIE yUalIHiicsS HE MOKET UCIPABUTH Jake 10 TPeOOBAHUIO
YUUTENS WK paboTa He BBIMOJIHCHA, Y YYAIIerocsl OTCYTCTBYIOT KCIICPUMEHTAIbHBIC YMEHUSI.
3. OneHka yMeHMi pelIaTh IKCIEPUMEHTAJIbHbIEC 321241

OT1merka «5»:

TUTaH PEIleHUsl COCTABIIEH MPaBUIILHO;

MPABHIILHO OCYIIECTBIICH MOA00p XMMHUYECKUX PEAKTUBOB U 000PYIOBAHMUS;

JTAaHO TIOJIHOE OOBSICHEHUE U CIeTaHbl BBIBOIBI.

OtrMmeTka «4»:

TUTaH PEIleHUs] COCTABIICH MPaBUIIBHO;

MPABWJIBHO OCYIIECTBICH MOM0OpP XWMHUYECKHUX PEAKTHBOB M OOOpPYIOBaHUS, IMPH 3TOM
JIOTIYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMHUOOK B OOBSICHEHUH U BBIBOJAX.

OtrMmeTka «3»:

TUTaH PEIleHUs] COCTABIIEH MPaBUIILHO;

MPABWJIBHO OCYIIECTBIICH IMOAOOP XWMHUYECKUX PEAKTHBOB M OOOpPYIOBaHUS, HO JOIYyIIEHA
CyIIleCTBEHHasl oIrOKa B OObSICHEHUU U BBIBOJIAX.

Ommemxa «2»:

JOTyIIEeHbI aBe (M OoJee) OmMOKH B IUIaHE PEIIeHHUs, B MOAOOpE XMMHUYECKUX PEaKTUBOB U
000pyI0BaHus, B 00BSICHEHHWHU U BBIBOJIAX WJIM 3ajJ]a4ya HE pelrieHa.

4. OneHka yMeHHUH pemiaTh pacyeTHbIC 3212491

Ommemxa «5»:

B JIOTHYECKOM pACCYKJIEHUU M PEIICHWH, HeT OIMOOK, 3a/Jaya pelieHa palroOHATbHBIM
CIocoO0oM.

Ommemxa «4»:

B JIOTUYECKOM PACCYKJIECHUU W PEIICHWU HET CYMECTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HEPaLUOHAIBHBIM CIIOCOOOM MITU IOMYIIEHO He Ooiee ABYX HECYIIECTBEHHBIX OIIMOOK.
Ommemxa «3»:

B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHA CYIECTBEHHAs OIMOKa
B MaTEMAaTHYECKUX PacyeTax.

Ommemxa «2»:

UMEIOTCS CYIIECTBEHHBIC ONTMOKHU B JIOTHYCCKOM PACCYXKICHHHM M B PEIICHUH WU OTCYTCTBHE
OTBETAa Ha 3aJ]aHHe.

5. OneHkKa NUCbMEHHBIX KOHTPOJIBbHBIX PadoT

OtrMmeTka «5»:

OTBET ITOJIHBIIN U MTPaBWIIbHBIN, BO3MOXHA HECYIIECTBEHHAS ONTHOKA.

Ommemxa «4»:

OTBET HEIOJIHBIN WU JIOMYIICHO He 0oJiee IBYX HECYIIECTBCHHBIX OIIHOOK.

Ommemxa «3»:



paboTa BBIIIOJHEHA HE MEHEEe YeM HAIOJOBUHY, JIOMYIIEHA OJIHA CYIIECTBEHHAs OMMOKa U TpU
9TOM JIBE-TPU HECYIIECTBCHHBIE.

Ommemxka «2»:

paboTa BBINOJHEHA MEHBIIE YEeM HANOJIOBHHY WM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX
omuOOK WM paboTa He BBITIOIHEHA.

[lpn oreHKe BBINOJHEHUS TNHUCHMEHHON KOHTPOJBHOW pabOThl HEOOXOIUMO YYUTHIBAThH
TpeGoBaHuUs eIMHOr0 OporpadhuIeckoro pexuma.

OTMeTKa 3a WTOTOBYIO KOHTPOJBHYIO PabOTy KOPPEKTHPYET NPEANISCTBYIOMINE IIpH
BBICTABJICHUU OTMETKH 32 YE€TBEPTb, IIOIYTOIUE, TOI.
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