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TUTsI 00y4arOIUXCs 8 KIacCoB



JlanHblii y4eOHBIM Kypc HaleleH Ha YriyOJeHHOe H3yueHue y4eOHOTro
npeaMera «Xumus». OcBoeHHE MPOrpaMMBbl Kypca Ipeanoiaraet npuoOpeTeHue
YMEHHM U HaBBIKOB PEIICHUS 337a4 M0 XUMHUHU Pa3INYHOM CIOXKHOCTH, KOTOPHIE
MO3BOJISAT YCHEIIHO MPOWTH TOCYIapCTBEHHYIO HWTOTOBYIO aTTECTAlUI0 U
MPOJIOJKUTE YIIyOJE€HHOE U3yUYeHHE JAaHHOTO MpeaMeTa Ha MPOo(QUIbHOM YpOBHE
Pabouas mporpamma paccumtana Ha 34 daca B 8 kjacce (M3 pacdera 1 dac B
HEJIEIIIO).

[Iporpamma mo xuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTreruu
o0y4yeHHsi, BOCHUTAaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4eOHOIO
npeaMeTa,  yYCTaHaBlIMBaeT  0Os3aTeNbHOE  MPEIMETHOE coJiepKaHue,
IpelyCMaTpUBAET paCHpeeieHne ero Mo KiaccaM M CTPYKTypUpPOBaHHE TIO
pa3zgenaMm M TeMaM MPOrpaMMbl MO XHMHH, OIpenessieT KOJIMYECTBEHHbIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Y4eOHOTO Tmpolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcsi, OMNpEeAeNseT BO3MOXXHOCTH TMpeaMera s
peann3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON MAESITENbHOCTH OO0YyYaroulerocsi Mo OCBOEHUIO
y4eOHOTO COAEePIKAHMUI.

3HaHWE XHMHH CIYXXKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mpejacTaBICHUN O MaTEPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpPYyEMble XUMHEH MpPEICTaBICHUS] O B3aMMOIIPEBPAIICHUSX
SHEPrur U 00 HBOJIOLMU BEIIECTB B MPHUPOJAE, O MYTAX PELICHUS TII0O0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKOU O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA U
dbopMuUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHHE MBIIIJICHUS U TBOPUYECKHX CHOCOOHOCTEM
oOyyJaroumxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOM  y4yeOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M MCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B IPOGECCUOHATBHON ACSITENbHOCTH;

3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €MHCTBO MPUPObI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HaHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CHelU(pUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACTIEHHOM 3Tare e
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00ILIEr0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUW XUMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSATUN
OPTaHUYECKON XUMHH.

COJEP KXAHUME OBYUYEHUA

[Ipenmer xumuu. Ponb xumMuu B KU3HM 4YenoBeka. I[loHsTne o Meromax
MO3HaHUA B XUMUU. YucThie BenlecTBa U cMecu. CriocoObl pa3iesieHns CMECEeH.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U coKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumunyeckasi ¢opMyna. BajreHTHOCTP aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
OTtHocuTenbHas aroMHast Macca. OTHOCUTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBas
JIOJIs1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KommuectBo BemiectBa. Monb. Momspuas macca Pacuérer mo dopmynam
XUMHAYECKUX COCTUHEHUN.

@u3NuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeleCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PeaKIil (COeMHEHUS, PA3JI0KEHNUs, 3aMEILIEHUsI, 0OMEHa).

Knaccudukanus neopranmveckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE
cBOMCTBa OKCHUIOB. [lomydyeHune okcuIoB.

OcnoBanusa. Kiaccupukanus ocHOBaHMIl: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[lonyueHne KHUCIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUMN.



[lepnognueckuit 3akoH u Ilepmognyeckas cucremMa XMMHYECKUX JJIEMEHTOB
. WU. MengeneeBa. CtpoeHne aroMoB. Xumuyeckass CBA3b. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIINU

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMUYECKHX  JJIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA IO ero nonoxeHuro B [lepuoanueckont cucreme /. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMHUECKUX
QJIEMEHTOB Ul pa3BuThsa Hayku W npaktuku. [[. M. MenneneeB — ydé€Hbli u
IrpakIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (TojisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31€MEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

TemaTnueckoe MIIAHUPOBAHME

Ne Tema Kos-o
yac

1 BBenenue. 3HaKOMCTBO € LEJISIMH M 33JJa4aMH Kypca, €ro CTPYKTYpOi. 1
Mertoapb! nu3yyenus XxuMud. OCHOBHBIE 3aKOHbBI U IOHITHUSI XUMUHU.

2 ®dusnyueckue U XUMHUECKHUE sBJIeHus. I3MeHeHus, TpOUCXOoAsIue ¢ 1
BEILIECTBAMU

3 UucTele BelecTBa U CMECH. 1

4 Xumuaeckue Gopmysbl. BerauciaeHne OTHOCUTEILHON MOJIEKYIISIPHOM MacChl 1
BELIECTBA.

5 Haxosxienre OTHOIICHUS Mace 3JIEMEHTOB IO XUMHUUYECKOU (popmyiie ciaoxkHoro | 1
BeriecTBa. BeiBoa xumMudeckux (opMyIl IO OTHOIICHUIO MacC JIEMEHTOB,
BXOJSIIIMX B COCTaB JAHHOTO BEIIECTBA.

6 Haxosxnenue MaccoBBIX JOJIEH 3JIEMEHTOB B CIIOKHOM BelllecTBe. BEIBO 1
npocTteiiien GopMyIibl COeMHEHHsI 10 MAaCCOBOH J10J1e J1eMeHTOB (B %).

7 [TepuoaruecKkuil 3aK0H U NIEPUOANYECKAsE CUCTEMA XUMUYECKUX DIEMEHTOB. 1

8 Atom. CocTaB U CTPOEHHE aTOMA. DJIEMEHTAPHBIE YaCTULIBI aTOMa — IPOTOHBI, | 1
HEUTPOHBI, ANEKTPOHBI. MOHBI.

9 DJEeKTPOHHOE CTPOCHHE aToMa. DJIEKTPOHHAsE 000JI04Ka, OpOUTAIIb, YPOBEHb, 1
IOAYPOBEHB

10 Banentnocts. CocraBienue Gopmy o BaJIGHTHOCTH 1

11-12 | Xumuyeckne ypaBHEHHUS 2

13 Pacuér MaccoBoii 1 00BEMHOI JT0JIEH KOMIIOHEHTOB B CMECH 1

14-16 | Pacuérsl mo Teme "MaccoBas 107151 paCTBOPEHHOTO BellecTna ' 3

17 Kpucrannoruapatsl. BBIYUCIEHHE MaCCOBOW IO BEIIECTBA B PACTBOPE MPHU 4
pPacTBOPEHUH KPUCTAIIOTHIPATOB

18-19 | Pacuérsl ¢ MCOJIB30BAHMEM MOHITHH ""KOJTMYECTBO BellecTBa', ""MoJisipHast 2




Mmacca", "mocrostnHast ABoraapo"

20 Brruncnenne oTHOCHTEIIFHOM IIJIOTHOCTH T'a30B IO OTHOCUTEIBLHOMN 1
MOJIEKYJISIPHOM Macce (MJIM OTHOCUTENIBHOM MOJIEKYISIPHON MacChl BELIECTBA
110 OTHOCHUTEIHHOM IMNIOTHOCTH €T0 B Ta3000pa3HOM COCTOSIHUH )

21-22 | BeluncieHue Mo XUMUYECKUM YPaBHEHHMSIM MAcChl MJIM KOJIMUECTBA BEILIECTBA 2
110 U3BECTHOM MaccCe WJIM KOJUYECTBY BEIIECTBA

23 Briuucnenue Macchl OCHOBHOT'O BEILIECTBA 10 MACCE BEILIECTBA, COACPHKAIIETO 1
onpeAeTIEHHYIO OO IPUMeECEr

24 Brruncnenue macchbl (KOTU4eCTBa BellecTBa, 00bEMa)IpOAYKTa peakuu, ecnu | 1
M3BECTHA Macca pacTBOpPa U MaccoBasl 10J1s1 PACTBOPEHHOT'0 BEIIECTBA

25 Brruncnenue Maccol (KOJMUECTBA BEUIECTBA, 00bEMA)IPOYKTa peakluu, ecinu | 1
M3BECTHA MACCa UCXOJHOTO BEIIECTBA, COJEPKAIIETO MPUMECH

26 OKcuael 1

27 IM'uapokcuabl (OCHOBaHMS) 1

28 I'mapokcunbl. Kuciotsl 1

29 Comn 1

30 ['eHeTHyecKas CBSI3b MEK]y KJIacCaMu COCIMHEHUH 1

31 CTeneHb OKUCICHUS 1

32-33 | OKHUCIUTEIBHO - BOCCTAHOBUTEJITHHBIE PEAKIIHH 2

34 Hrorosoe 3aHaTHE 1




IJIAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUA ITPOTI'PAMMBI

JINMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN EATEIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMH POCCUHUCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOliecTBe MpaBUIaMHM M HOPMamMH TIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUSA U COIIUATM3AIUMU O0YyHArOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJCTBOBAaTbCA CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUM W
pacIIMpeHne ONbITa ACSTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpMoTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHMMAaHHS 3HAYECHUS XUMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOT0 OOIIeCTBa, CIOCOOHOCTH BIalETh TOCTOBEPHOW HMHQOpMAIHel O
NEPENOBbIX JTOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTE€YECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOWM JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLlecCE€ OTOM y4yeOHOW [eATEeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEICHHE M TIIOCTYIIKM CBOMX TOBApMUIIEHM C MO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 NO3HAHUA:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW DPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIIOLINE
OCHOBY JUIsl IOHUMAaHUs CYIIHOCTH HAay4HOH KapTUHBI MHUpa, MpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SIX YEIIOBEKA C
MPUPOIHOW CPENOH, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NI03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE UIsI OOBSICHEHWS HAOII0JAeMBIX IMPOIECCOB W SIBJICHUM,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPOM, JIOCTYNHBIMU TEXHUUYECKHUMHU CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHMIO, JIOOO03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K CaMO0Opa3oBaHUIO, TMPOEKTHOM W HUCCIEA0BATENbCKOU



JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHSA OOydeHHUS B
JIaIbHEHIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHSI),
HEOOXOMMMOCTH COOJIO/IEHNUsST TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMUYECKMMU BEILIECTBAMU B OBITY U peaibHOW KU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO ITpodeccuil u Tpylia pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHMBUyaIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YUYETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEITHOW PO(EeCCHOHATBHON AEATETbHOCTU U Pa3BUTHS HEOOXOTUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1IEJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOoro o0pas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuznyeCcKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
npaBuil 0€30MACHOIO MOBEICHHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOKAKOIIMUX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, JIs ITOBBIIECHHUS
YPOBHSI  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTel MX pelIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHHKATUBHOW U COUMAIBHOM MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJISIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
HAy4YHOM KapTUHE MHUPA, U YHUBEpCalibHbIe yUeOHbIE IeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpble obOecneunBaloT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBhle Jjornyeckue aeiicTBUA:



YMEHHsI HUCHOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUU: PACKPBIBATH CMBICI XUMHUYECKHX TMOHATHH (BBIACISATh MUX XapaKTEpPHBIC
NpU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMH HOHSTHUSMH), KCIIOJIb30BAThH
HOHATHUS U1 OOBSACHEHUS OTJENBHBIX (JAaKTOB U SABJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH M KJIacCHU(PUKAMKM XUMHUYECKUX BEIIECTB U XUMHUYECKUX pPEaKlui,
yCTaHaBIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3M MEXKAY OOBEKTaMH H3Y4YECHHUS,
CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIYyKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JIeNIaTh BHIBOJIBI U 3aKJIFOUEHUS;

yMEHUE MPUMEHATh B IMpOLECCe TIO3HAHUS TMOHATHS (TpeAMETHbIE U
MeTarpeIMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCTIONb3yeMble B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSAEMbIE B XUMUU MOJIEJIbHbIE MPEACTABICHUS —
XUMHYECKU 3HAK (CHMBOJ DJJIEMEHTa), XUMHUYecKkas QopMmyja M ypaBHEHHE
XUMUYECKON peakluu — Mpu PelIeHnH y4eOHO-IT03HABAaTEIbHBIX 337a4, C Y4ETOM
3TUX MOJEJIBHBIX NPEJCTABICHUN BBISBIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC
NPU3HAKU U3YyYaEMBbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIH,
BBISIBJIAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIE/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHS B M3yYaEMBIX MPOIECCax U SIBICHUAX.

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHUE HCMOJb30BATh IMOCTABJICHHBIE BOIMPOCHl B KAaueCTBE HHCTPYMEHTA
NO3HAHMUS, a TaKXKE B KAdeCTBE OCHOBBI sl (OPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHHIA,

npuoOpeTeHue OmbITa MO IUIAHUPOBAHUIO, OPraHU3alMd M IPOBEACHUIO
YUYEHHUYECKUX DSKCIIEPUMEHTOB, YMEHHME HaOiogaTh 3a XOAOM IHpoliecca,
CaMOCTOSTEJILHO TPOTHO3UPOBATh €r0 pe3ysbTar, (popMynrupoBaTs 0000LIICHUS U
BBIBOJIbI IO pPe3yJbTaTaM MPOBEAEHHOTO OIbITA, UCCIECIOBAHMS, COCTABIATh OTUET
0 MPOJIeTaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BbIOMpaTh, AaHAIM3HPOBATH M HWHTEPIPETHPOBATH HH(POPMALIUIO
pa3IMyYHBIX BUIOB U (DOPM MpEACTaBICHUS, MOTYIaeMyIO0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIOMyJIIpHAsl JIUTepaTypa XHUMHUYECKOTO COJACpKAHMs, CIPABOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTHUYECKH OLIEHWBATH NPOTHBOPEUYHBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHSTh Pa3InYHble METOJBI M 3aIpOCHl MPU TOUCKE U OTOOpe
UHGOpPMAIIMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX MJi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeneIEHHOTO THIIA, TPUOOPETEHHUE OIbITa B
00JacTH  WCHOJB30BaHHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAICHUE KYJIbTYPOH aKTUBHOT'O MCIOJIB30BAHUS PA3IUUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSTEJILHO BBIOMPATh ONTUMAJIbHYIO (popMy mpeacTaBieHus] HHPOPMALUU U
WUTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOMHAIUSIMUY;



YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpPOBaTh B TIpolecce Y4YeOHOW U
WCCJIEIOBATEILCKONU JEATEILHOCTH MH(POPMAIUIO O BIUSHUHA MPOMBIIIICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYKAOUIEH MPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJie¢ Juanora W (WiM) OUCKYCCHUHU) IO
CymecTBy  oOcyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3aa4H;

YMEHHSI  NPEACTABIATh  IOJYYEHHBIE  PE3YyIbTaTbl  MO3HABATEIbHOM
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; J€JaTh IPE3EHTALUIO
PE3YNIBTATOB BBHITIOJHEHUS XHUMHYECKOTO DKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIBITa,
1abopaTopHOI pabOTHI MO MCCICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3ZHHKAIOIIUX TPOOJIEeM Ha OCHOBE yu€Ta OOIMMX WHTEPECOB M COTIACOBAHUS
no3unuid (00CyX aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICWCTBUM, ONpPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U JApyrue).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO OMNPEACNSITh LETU JEATeIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOMAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATEIIbHOCTh, BRIOMpaTh Hanobosiee YPheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUKM C YYETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €M, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIara€MbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpemMeTHBIX pe3yJIbTATOB TIO OCBOCHUIO 00S3aTEIBHOTO
COJIEp’KaHusl, YCTAHOBIIEHHOTO JaHHOW (enepanbHO padouell mHporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIC OOYYAIOIMIMMHKCS HAy4YHbIC 3HAHUS, YMEHUS W CIIOCOOBI
NneucTBul, crneruduueckue IS TpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IMOJYyYEHUID HOBOIO  3HAaHWs, €ro  HWHTEpIpPETalNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YYCOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kj1acce npeMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpO/IHAst M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,



OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakius, KiaccuuKamus peakuui: peaxiuu
COCAUHEHHUsI, PEAKLUUH PAaA3JIOKEHUs, PEaKUUMH 3aMELICHUs, pPeaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aroMHas OpOuTalb, PAaAUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS W HEMOJISIpPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PAaCTBOP, MAcCoOBasl JOJI BEIIECTBA
(mponeHTHasE KOHLIEHTpaIusi) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHU;
UCIONB30BaTh XHUMHMUYECKYI0 CHUMBOJMKY [UJIsl COCTaBieHHUs (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMpEeNENsATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCIIEHHWS  DJEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEAUHEHHU M0
dopmynaM, BHA XUMHYECKOM CBS3M (KOBajJeHTHAas U HOHHas) B
HEOPTraHUYECKUX COCINHEHHUSIX;

packpbiBath cMbIica [lepuomnyeckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojokeHusa B Ilepuonnueckoi cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

OMKCHIBaTh M XapakTepu3oBaTh TaOmMuHyro Qopmy Illepuonnueckon
CHUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh T[OHATUS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», mansie u
OonbllIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux saemeHtoB . WM.
MenpneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, oOIIee YUCIO IEKTPOHOB
Y paCIpEeeIeHUE X MO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIIECTB, M0 TETUIOBOMY (D PEeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkKAAsi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHM TPOTEKaHUS XHWMHUYECKHX IPEBPALICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJIPHYIO W MOJIIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse



COEAUHEHHNsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOW PEaKIINH;

MPUMEHSITH OCHOBHbBIE OINEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3allUI0, KiacCHU(pUKAIHIO,
BBISIBJICHUE ITPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB M XHMHMYECKMX PpEaKIUil, E€CTECTBEHHO-HAYyYHbIE METOJIbI
No3HaHUs — HaAOIMIOJeHHE, H3MEpPEHHe, MOJAEIUPOBAHUE, IKCIIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

cledoBaTh  IpaBWJIaM  MOJb30BAaHUS  XUMHYECKOM  MOCYyIOW U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakKe MpaBHiiaM OOpalIleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB MO TMOJYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeElIECTB (BOJAOpOAAa M KHUCJIOPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  AKCIEPUMEHTHI MO
PAaCIIO3HABAaHMIO PACTBOPOB LIEIOYEH M KHCIOT C TOMOUIBIO MHINKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).



