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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUHM OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJE€HA Ha
OCHOBE TpeOOBaHWN K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOU
IporpaMMbl OCHOBHOI'O o0mero oopazoBanus, npeacrasieHHbix B PI'OC 00O, c
ydeToM (enepanbHON paboyeit mporpaMMbl BOCTUTAHUS.

[Iporpamma 1o xumuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1mo XuMuu Oa€T MNPEICTABICHUE O LEAX, OOIIEH CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUSA OOYYAIOLIMXCS CpPEACTBAMHU Y4e€OHOIro
npeaMeTa, OnpeesieT 00s13aTeNbHOE IPEIMETHOE COJIEpKaHue, €ro CTPYKTYpy 1O
paszenaM M TeMaM, pacopelesieHue MO0  KiaccaM, PEKOMEHAYEMYIO
NOCJIEIOBATEAbHOCTh ~M3YYEHUS XHUMHH C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PAaCTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — yYWTHIBAKOTCS
BO3MO>KHOCTH Y4YEOHOIO IpeaMeTa B pealu3alud TpeOOBaHMN K IIAHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W IpPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-NO3HABATEIBHOW  JIESTEIIBHOCTH
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

WN3yyeHne XuMUM Ha yYpOBHE OCHOBHOro 00mero o0pa3oBaHUsA
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUSI MHTEIJIEKTYyaJIbHBIX CIIOCOOHOCTEH U
MHTEpPECOB OOyYarouIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHMs Ha YPOBHE CPEIHEro
o01iiero oOpa3oBaHusl.

3HaHHE XHMHH CIYXUT OCHOBOM [Uisi (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrparoT GopMHUpyEMbIe XUMHUEHN MPEACTABICHUS O MPEBPAILICHUIX YHEPTUU U
BEILIECTB B NPHUPOAE, O MYTAX PEIICHHUS TJIOOATbHBIX MNpPOOJIEM YCTOWYUBOIO
pa3BUTUSL YEJIOBEYECTBA — CBIPHEBOW, JHEPrETUYECKOM, IPOJOBOJIBCTBEHHOMN
po0seM, MpoOIeMbI IKOJIOTHYECKON 0€30MacCHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOydYaroIuxcs, uX oOmel u
(GYHKIIMOHAJIBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBILIUICHUS M TBOPUECKUX CIIOCOOHOCTEH
00y4aroIuXxcsi, HABBIKOB UX CAMOCTOSITENIbHOM y4eOHO e TeNbHOCTH,
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HKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIEHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOJIbl U YEIOBEKA, SBIISIETCS KIIOYEBBIM STAllOM B
(GbopMHpPOBAaHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YEJTOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3zoBaHHEe 00yUYarOIIUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CIEIUPUKON
CoJlep KaHMsl TPeIMeTa, KOTOPBIM SBJISETCS NEAaroruvyeckd aJaanTHPOBAHHBIM
OTpaXEHUEM OTIPE/ICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

VYriyOn€HHBIA Kypec XMMHUU OCHOBHOI'O OOILIETO 00pa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIONUMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIATAIONIUX MPEACTABICHUN O0IIel XUMHUH U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coaepiKaHUs MPOTpaMMbI IO XUMHUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CoaepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakuuu. O0Ge ATHU CUCTEMBI OPTaHU30BAHBI MO TPHUHIUIY IOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHWU HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHOU TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XWMUU;

YYEHHSI O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;

MPEAICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHYecKuX 3HAHWW TOJOKECHBI SMITMPUYCCKHA TIOTyUCHHBIE
daxTel. TeopeTnueckue 3HaAHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyroMy U 0O0eCHeuMBalOT OOYy4YalomUMCs BO3MOXHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE U OOJACTH MPAKTUYECKOTO MPUMECHECHHS
M3y4acMbIX BEIIECTB.

OcBoeHue coaep)KaHWsS MPOTPAaMMBI IO  XHUMHH  TPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXaromud Mup, Ouosorus, ¢Qusnka, MareMaruka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[Iporpamma OCHOBHOTO 0011ero 00pa3oBaHMsl MO XUMUHU (yrayOJIEHHBIHI
YpOBEHb) OpPHUEHTHPOBAHA HA COXpaHeHUEe (PYHJIAMEHTAJILHOTO XapakTepa
oOpazoBanus, crienuuky yueOHOTO TpeMeTa U 00ecTeueHre yCIeIHOTO
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oOydeHMsI Ha CIEQYyIoIeM ypoBHE oOpa3oBaHusd. B mporpamme mo Xxumuu
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKAs HAIMPaBICHHOCTh OOyUYEHUS XUMUH,
mudpdepennranys  oOydeHus,  BKJIIOYAmOMIas  NpOQUIBHYIO  MOATOTOBKY
oOydJarommxcss M TMOCJENyIolee CaMOOIpeeieHe B BbIOOpPE HampaBICHUS
oOydeHus B Ipo(PUIBHBIX KJIaccax.

YrinyOonéHHoe W3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodecCHOHaTbHON OpUEHTAIMY 1 HAIIPaBJICHO HA MPEJ0CTaBICHUE BO3MOKHOCTH
KOKIOMY OOyYaromeMycsi TPOSBUTh CBOM HMHTCIUICKTYalIbHBIC W TBOPYCCKHE
CIIOCOOHOCTH TIPU  U3YYEHUH Y4eOHOro TpeaMera, HEOOXOAUMBbIE  JUIs
POJIOJKEHUS 00pa30BaHus U TalIbHEUINEH TPYAOBOM JeATETbHOCTH.

[Iporpamma 1O XWMHHM  TIpeIHA3HA4YCHA IS HWCIOJB30BAaHUS B
o0pa3zoBaTeIbHBIX OpraHu3aIusX, peaANM3yIOITNX IPOTPaAMMBI
T PepeHIIMPOBAHHOTO H3Y4YEHHUS OTAENIbHBIX y4E€OHBIX NMPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

OOpazoBaTenbHble  (QYHKIMM  XUMHH ~ pEeaiu3ylOTcsi B IpoIllecce
dbopMupoBaHUsI 3HAHWW OCHOB XMMHYECKOW HAyKH Kak OOJIACTHM COBPEMEHHOTO
€CTECTBO3HAHUSI, 00JIACTH MPAKTUUYECKON NESITEIHLHOCTH 4YEJIOBEKAa U OJIHOTO U3
KOMITOHEHTOB MHPOBOM KyJbTYphl. 3ajiadya y4yeOHOro TMpeaMeTa COCTOUT B
(GhOpMUPOBAHUM CHCTEMbl XMMHYECKUX 3HAHUN — BaKHEWIIHUX (haKTOB, MOHSATHH,
3aKOHOB " TEOPETUUECKUX MOJ0KCHUH, JIOCTYITHBIX 0000111eHNIT
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B TMPHUOOIICHWH K HAyYHBIM
METO/JaM TIO3HAHUS TIPH HM3YYCHUHM BEIIECTB W XUMHUYCCKHUX PEaKIUH,
bopMHUpPOBaHUN U PA3BUTUHU MO3HABATENHHBIX YMEHUN U CIIOCOOOB NEATETHLHOCTH
U UX TPUMEHEHHU B Yy4eOHO-TIO3HABATEIHHOM M Yy4eOHO-UCCIIENOBATEIHCKON
JIEATEIIbHOCTH, OCBOEHUU TIpaBWJI O€30MAaCHOr0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[{en u3ydeHUs: XUMUU OTPAYKAIOT HAMPABICHHOCTh 0OYUCHUS HA Pa3BUTHE H
caMOpa3BUTHE JTMYHOCTH, GOPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

W3yyeHne XMMUM HAPaBJICHO HA JTOCTHKEHUE CICIYIONTUX TIeIeH:

GbOpMHpOBaHWE WHTCIUICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY IPUHATHIO PEHICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHpOBaHUE CUCTEMBl XHUMHUYECKMX 3HAHUH Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI I TIOHUMAHHS XUMHYECKOU
CTOPOHBI SBJICHUI OKPY’KAIOIIETO MUPA, OCBOCHHUE S3bIKAa HAYKH,
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npuodIieHne OoOydaroIUXcsi K CaMOCTOATEIbHOW II03HABATEIbHOW U
UCCIICOBATENIbCKON  NIEATENBHOCTH, K  HAy4YHbIM  METOJAM  IIO3HAHUA,
dbopMHpOBaHKE MOTUBAIIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUECHUIO XUMUH;

¢opMupoBanue  oOmEeld  (QYHKUIMOHAJIBHOM M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSICHATH M OLICHUBATh SIBJICHUS
OKPYXKAIOLEro MHpA, MCHOJIb3Yys 3HAHUSA U OINBIT, IOJYYEHHBIE IPU W3YYCHUHU
XUMUH, NPUMEHATh MX MPU PEIICEHHH MNpoOJeM B IOBCEAHEBHOM >XH3HU U
TPYAOBOM JIEITEIbHOCTH;

pazBuTHe y OOydalolUMXCsl HMHTEpeca K H3YYCHHMIO XUMUU U cdepam
NESATEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBaLUs K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOQUIIS U HAIPABICHHOCTU JaIbHEUIIET0 00yYEHNUS;

OCO3HAaHHE LIEHHOCTH XUMHUYECKUX 3HAHWW B KU3HM YEJIOBEKA, ITOBBILICHUE
YPOBHSL DKOJOTHMYECKOM KYyJNbTYpbl, HENPUATHE ICHUCTBUM, NPHUHOCIIIMX BpE.
OKpY’KaloLIEN Cpeie U 310POBBIO JIIOACH;

npuoOpeTeHre 00y4aroIIUMHUCS OTbITAa CAMOIO3HAHHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOIUMBIX JJIs1 Pa3JIMYHbBIX BUIOB J€ATEIbHOCTH.
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COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHS

XuMHsl — BakHass 00JACTh €CTECTBO3HAHUS U MPAKTUYECKOM JESITEIBHOCTU
yenoseka. [Ipeamer xumun. Pone XxuMmum B KU3HMU 4enoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XMMUU. XUMHUS B cUCTeMe Hayk. Tena u
BemiecTBa. Dusnyeckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATrpeEraTtHbie
coCcTOstHUSL BewecTB. [IOHATHME O TEOPETHMYECKMX W OMIMPHUYECKHX METOJAX
II03HAaHKUS B €CTECTBEHHBIX Haykax. [IpeacraBieHus O HaydYHOM IIO3HAHWU Ha
IMIIMPUYECKOM YPOBHE: HAOIIOACHNUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIMPOBAHHUE,
BblunciieHue. [IpencraBieHuss 0 HayYHOM IO3HAHUM Ha TEOPETUYECKOM YpPOBHE:
Hay4dHble (DaKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKH XUMUYECKON MHPOpMAITIH.

[TonsitTue o MeTogax pabOTHl ¢ XUMHUYECKMMHU BemiecTBaMu. O0oOpynoBaHue
HIKOJILHOM XuMudeckoi Jnaboparopuu. [IpaBuna Oe3omacHoro oOpaieHus c
BEILECTBAMHU U JJAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemectBa U cMecu. [IpuponHbie cMecu: BO3AyX, MPUPOAHBIN ras,
He(Th, MPUPOHBIE BOJbI, TOPHBIE MOPOALI U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasznenenus cMecei. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEaKUMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. [IpOCThIE M CIOYKHBIE BEIIECTBA.
Meramnel u HeMmeTtauibl. BemectBa MOJEKYJISPHOTO M HEMOJEKYISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyrna. BajaeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHue BaJIEHTHOCTH 3JIEMEHTOB 110
dbopmynam OWHApHBIX COEJUHEHUHM U cocTaBlieHHEe (GopMyn OMHAPHBIX
COCIMHEHUH MO BaJEHTHOCTH »3JIeMEHTOB. (OTHOCHUTENIbHAs aTOMHAs Macca.
OTHOcHUTENbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue nmpocTeitnieir GopMyIibl BEMIeCTBa MO MaCCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BeliecTBa. Pacuersl mo ¢opmMynam
XAMHUYECKUX COeIWHEeHUMU. MonspHasg Macca cMmecu BelecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. HaxokneHuwe mnpocteifmeit ¢Gopmyibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.
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Pu3NYEeCKUe U XUMHUYECKHUE SIBICHUS. XUMHUUECKasl PEAKIUs U €€ MPU3HAKH.
VYcnoBus npoTekaHusi XUMUUYECKUX PEAKIUid. 3aKOH COXPAHEHHUs MAacChl BEIIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensHocth M.B. JlomoHocoBa.
XuMHUYeCcKre ypaBHEHUS. TUIBI XUMHUUECKUX PeaKIui (COeTMHEHMUS, PA3I0KEHUS,
3aMelleHus, 0oMeHa). Pacuersl o XuMU4EeCKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKON TIOCYZIOM, C TpaBWIaMH pPaOOThl B JIA0OpATOpUH W TIpHUEMaMHU
oOpaiieHust ¢ JlabopaTopHbIM  oOoOpynoBaHueM. M3yueHwe u  omnucaHue
bu3nUecKkux CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEIIECTB — METaUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IJIaBIEHWE BOCKa, TasHUE JIbJa,
pacTUpaHUEe caxapa B CTYIIKE, KUIEHUE W KOHJICHCAIUs BOJIbI) U XUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOM MPOBOJIOKU, B3aUMOACHCTBHUE COIbI WIIN
Mella C COJISTHOM KHUCJIOTOM) siBieHuM. O3HakoMJieHHE C oOpasllaMy BEIIECTB
KojaudyectBoM 1 monb. HaOmionenue u  onucaHue NpU3HAKOB TPOTEKAHUS
XUMUYECKUX PEaKIUil (pa3yiokKEHUE caxapa, B3aUMOICHCTBUE CEPHOM KUCIOTHI C
xjopuoM Oapusi, TOJIy4Ye€HHE U pazioxkeHue ruapokcuna wmeau () npu
HarpeBaHWM, B3aUMOJIEUCTBUE keie3a ¢ pacTBopoMm coiu meau (l1). M3yuenue
CroCOOOB  pa3zjiesieHusi cMmecedl (C  TOMOIIbI0  MarHurta, (QUIbTPOBAHUE,
BbITIAPUBAHUE, TUCTHWILISALNS, XpoMaTorpadusi), TpOBEICHUE OUYMCTKH TOBAPEHHON
conu. HabmroneHne u omricaHWe OMBITOB, WLTIOCTPUPYIONINX 3aKOH COXPAHECHHUS
MaccChl.

BaxxHeilline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

[IpencraBnenns o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3dyxa. 3aKOH
ABoraapo. Monspablii  00bEM Ta30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIeCTBa 1o
U3BECTHOM OTHOCHUTENBHON MMIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPH
XUMHUUYECKUX PEAKIIUSIX.

Kucnopoa — sneMeHT W mpocTtoe BemecTBO. HaxoxkaeHwe Kuciopoia B
npupoe, puzndeckre 1 XUMHIECKHE CBOWCTBA (PEaKiuy TOPEHUSI U OKUCIICHUS).
[Ipoueccel okuciienusi B xkuBoW mnpupoge. Oxcunabl. [IpumeHenue kuciaopona.
CriocoObl Moy4YeHus: KUCI0po1a B 1a00paTOpUu U MpOMBIIUIEHHOCTH. [ToHsiTHE O
katanu3arope. KpyroBopor kuciopoga B mpupoje. O30H — amioTpomnHas
Moaudukamus Kuciaopoga. (O30HOBBIA CIOW, €ro 3HAYCHUE JUISI JKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHMUS,
DK30- U 3HJIOTepMUUYecKue peakuuu. TomnmBo. VMcrnons3oBaHue yrisi 1 METaHa B
Ka4yecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBom addexre.
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Bomopon — »snemeHT U mpoctoe BemiecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHud. [lonsitue o kuciaorax u coysix. Micmonp30BaHne BOJOPOIA B KAUECTBE
TOIJIUBA.

Bona. ®dusnueckue cBoucTBa BOAbl. Boma kak pactBoputesnb. PacTBOphI.
HacplllieHHbIE M HEHACBIIIECHHBIE PACcTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
@dakTophl, BIUSAIONIFE HA PACTBOPUMOCTh TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CnocoObl BbIpaXeHUs KOHIICHTPAIIMU PACTBOPOB: MaccoBasi J0JIsi pacTBOPEHHOIO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOPOB B MPUPOAE U B JKU3HU
YEJI0BEKa.

Xumuueckne cBoiicTBa BoAbl. IloHsiTme 00 ocHoBaHusX. lloHdarhe 00
WHaUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE MPUPOJHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJI.

Knaccuduxkanusa neopranudeckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cosieoOpa3yromiye  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecoseoOpasyronme. MexayHapoaHas HOMEHKJIaTypa OKCUIIOB. TpuBHaTIbHbBIE
Ha3BaHUs OKCHJIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHIIOB
(B3auMOJIeHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMU, C IPYTUMU OKCUJIAMU).
[Tomy4yeHune OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOJEPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapoaHass HOMEHKJIATypa U
TPUBHAJIbHBIC Ha3BaHUs KHUCJIOT. DU3MYECKUE U XMMHUUYECKHE CBOMCTBA KHUCIIOT
(B3aMMOJIEHCTBUE C METAJJIAMH, C OKCUJAMU METAJJIOB, OCHOBAHUSMHU U COJISIMU).
Psan axktuBHoctm merayuioB H.H. bekeroma. Ilomyuenme kucinor. Kucimorsl B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIEJIOYM W HEPACTBOPHUMBIE
OCHOBaHUsA. MexXIyHapoiHasi HOMEHKJIATypa OCHOBaHUH. TpuBHaIbHBIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMM OKCHJIaMU,
KHCIIOTAMHU U COJISIMH) M CHOCOOBI moiyudeHus. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI OJTydeHUsl. AMGPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THAPOKCHUIAX (HA TpPUMEpPe THAPOKCUIOB ILIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KHCJIOTAMH M IIEI0YaMHU)
U TIOJTyYEHHE.

Conu  (cpegnue, KuUCIble, OCHOBHbBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coJie. TpuBUaIbHbIE Ha3BaHUA coJien. @Dusnueckue u
XapaKTEepHbIE XMMHUUYECKUE CBOMCTBA Ha IpuMepe cpenHux coneu. [lomydenue
COJIEH.
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['eHeTnyecKas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJIICHUI:

KOJINYECTBEHHOE OMPEICIICHUE COAEPHKAHNS KUCIOPO/Ia B BO3AYXE;

NoJIy4eHHue, COOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPOa;

HaOJIOZICHUE B3aMMOJCHCTBUSL BELIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAICHUSI TOPEHHUS;

O3HAKOMJICHHUE C 00pa3IiaMyi OKCHJIOB U OIMCAHKUE UX CBOMCTB;

MoJIy4YeHHUe, COOMpaHue, paclio3HaBaHWE W M3Y4YEHHUE CBOMCTB BOJIOPOJIA
(ropenue);

B3aMMOJICicTBHE BoAopoa ¢ okcuaom meau (11);

UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHUSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM T0OJIEH PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOIO BEIIECTBA;

B3aMMO/ICHCTBHUE BOJbI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

OMpeieJIEHHE pacTBOPOB KUCJIOT U IIEN0YEH C TOMOIIbIO NHIUKATOPOB;

UCCJIeIOBAaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaAIU3aluu;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJHOTO MeTaja
JPYTUM U3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHU KUCIIOT U IIEJIOYEH;

pellieHHe HKCIEPUMEHTAIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoanuecknii 3axkon wu Ilepuoamyeckasi cucreMa XMMHYECKHX
jemeHTOB /I. . MeHaeneeBa

Crpoenre aToMOB. XuMuueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKIuu.

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsTHE O
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaX, WHEPTHBIX (OJaropoJHbIX) razax. DJIEMEHTHI, KOTOPbHIC
o0pa3ytoT aM(poTepHbIE OKCHUJIBI ¥ TUPOKCHIBI.

ITepunonnueckui 3aKOH. OTtkpsblITHE ITepunonnyeckoro 3aKOHa.
Ilepuonnueckas cucrema xumuueckux osnemeHtoB [, WM. Menneneena.
Kopotkoneproanas u nmuaHoniepuoaHas ¢hopmbl Tabsmibl «Ileproamaeckas



TOUKA \!pocrA

cucremMa xuMuueckux anemeHToB J[. 1. MenaeneeBax. [lepuoas! u rpynmnsl (A- u
b-rpymier).

Crpoenne aromoB. CocTtaB aTOMHBIX snuep. M3otombl. PannoakTHBHOCT.
DONEeKTpPOHBI. DJIEKTPOHHAsE OpOWTaNb. DHEPreTUYECKUE YPOBHU U IOJYypOBHH
aroma: S-, p-, d-opOutamu. DIEKTPOHHBIE KOH(PHUTYpalMM | SJICKTPOHHO-
rpaguyeckue ¢GopMysbl atoMoB. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpA,
HOMEpa Mepuoja U TPymibl djaeMeHTa. CTpoeHHe MEKTPOHHBIX 0007I0YeK aTOMOB
nepBbIx 20 xumMudeckux 35eMeHToB [lepuoanueckon cucremsl . 1. Menneneena:
pacmpenesieHre 3JIEKTPOHOB II0 3HEPreTHMYECKUM YPOBHSM, IIOAYPOBHSAM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHUMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyNIaM M MEpHOJAM.
M3MeHeHne KUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHNM XUMHUYECKHUX DJIIEMEHTOB B
nepuojax M rpynmnax. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0  €ro
nonoxeHuro B [lepuoguueckon cucreme /. . Meneneesa.

3nauenue [leprnonnueckoro 3akona u [leppoandeckoil CUCTEMbI XUMHYECKHUX
DIIEMEHTOB I pa3BUTUA HAyku W npaktuku. [[. M. MeHneneeB — ydeHbId u
IpaKJaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHWMHYECKasl CBSA3b.
Bunbl XMMHYECKOW CBSI3M: KOBAJIEHTHAs IOJSIPHAS CBSA3b, KOBAJEHTHAs
HEMoJISIpHAs CBS3b, MOHHAs CBA3b. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM M
MOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYypHbIE (OopMyibl BemecTB. KaTuoHbl u
AHUOHBI.

Kpucramnnueckue u amopdHble BemiecTBa. THINBI  KPUCTAIITUYECKUX
PELIETOK: HOHHAsA, aTOMHAs1, MOJIEKYJISIPHAs U UX XapaKTEPUCTHKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHEd OKHCIECHHS AaTOMOB B
OMHApHBIX  coeauHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccbl OKHUCIEHHMST W BOCCTAHOBJIEHMS. OKHUCIUTEIM M BOCCTAHOBHUTEIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI 1
paccTaHoBKa B HUX KO3 (PUITMEHTOB METOIOM 3JIEKTPOHHOTO OaiaHca.

DKCIEpUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C 00pa3liaMyd METAJJIOB U HEMETAILJIOB,

MOJEJIMPOBAHUE CTPOEHUS MOJIEKYJ IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII;

NPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPbl  OKUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEaKluil (TOpEHUE, peaKLuu Pa3I0KEHNs, COEITUHEHUS).
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MexnpeaMeTHbIe CBSI3H

Peanmnsanyss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NIOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: sBJIEHUE (TPOIIECC), HAYUHBIN (akxT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCU(UKaLUsi, NEPUOJAUYHOCTD,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, U3MEPEHUE, MOICI.

®uznka: sBIECHUA NPUPOIbI, (U3UYECKUE SBJICHHS, BEIIECTBO, TEJO,
¢usznyeckue BEIUYUHBI, €IWHULBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHAE BEILECTBA, aTOM, D3JIEKTPOH, NPOTOH, HEWTPOH, HWOH, MOJIEKYyIa,
CTPOEHHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAJUIMUECKHUX) TN, DJIEKTPUYECKHM
3aps/l, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHa BEIIECTB.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJBL,
IIOJIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

TexHonorus: TexHocdepa, IPOU3BOJICTBO, XUMUYECKUE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIMOHHBIE MaTE€pPUAIbI.

Mesicnpeomemmuoie cea3u

Peanmusanuss MeXNpeIMETHBIX CBSI3€M INpU W3YYEHHM XMMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSTUH, TaK ¥ TIOHSATHUM, IPUHATHIX B OT/ACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYUHBIN (HaKT,
TUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KiacCU(UKalus, MNepUOIUYHOCTD,
HaOJII0ICHUE, HKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOJAEIb, TEXHOJIOIHS,
MaTepHaIbl.

dusuka: BEHIECTBO, TENO, (PU3NYECKUE BEITUYMHBI, CAUHMIIBI HU3MEpPEHUS,
macca, 00bEM, KOJMUYECTBO TEIJIOThI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSIHHUE
BEILECTBA, CTPOEHUE Ta30B, KUAKOCTEHM W TBEpAbIX (KPUCTANIMYECKHUX) Tel,
KpUCTAJUIMUECKasl PeIeTKa, BJEKTPOH, SAIpO aTroMa, MIpPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAMOAKTUBHOCTH, ajb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUYECKUH 3apsisl, NPOBOAHUKH, MOTYIPOBOAHHUKH, TUIIEKTPUKHU, COTHEYHBIN
CIEKTP, pa3yiokKeHre OeI0ro CBEeTa B CIEKTP.

buomnorus: sxocucrema, ouochepa, poTocHHTE3, MPOIIECCHl OOMEHA BEIIECTB,
MUHEpaibHble YIOOpPEHUs, MHKPOIIEMEHThl, MAaKPOIJIEMEHThI, MHUTATEIIbHbIE
BEILECTBA.
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['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE TOPOJBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILUINBO, BOJAHBIE PECYPCHI, IIJIAHETA 3E€MJIS.

TexHosorusi: CTPOUTENIbHBIE  TEXHOJIOTHUH, CEJILCKOXO03SIICTBECHHBIC
TEXHOJIOTUU, TEXHOJIOTUU 3IEKTPOHHON MPOMBIIIIEHHOCTH, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VIJIbTATBHI OCBOEHUSA ITPOTPAMMBI 110 XUMHNN
8 KJ1acca

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOA€¢ OOyYeHHUS XUMHUU B €IUHCTBE Y4YEOHOU W
BOCIIUTATEIBLHOM JIEATEIbBHOCTH 00pa30BaTeIbHOW OpraHU3allii B COOTBETCTBUH C
TPAIUIIUOHHBIMU POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
IEHHOCTSIMU, TPUHATHIMU B OOIECTBE MpaBUJaMHM M HOPMAaMHU TIOBEJICHHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUs, CaMOpPAa3BUTUS U COLUATU3AINU
oOydJarommxcs.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCA CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMd U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBICHUE IIEHHOCTHOTO OTHOLIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, TMOHMMAaHWE 3HAYEHUS] XUMHUYECKOU
HAayKH M TE€XHOJIOTUU B >KU3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUH YKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro BOCIIUTAHUS:

MPEACTAaBICHUE O COLUMAJbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3HOOOpa3HON COBMECTHOM JESATEILHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aMMOTIOMOIIM B IIpoIiecce yueOHOH U
BHEY4YEOHOM JEATEIHHOCTH;

TOTOBHOCThH OILICHUBATh CBOE IOBEICHUE U TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYE€TOM OCO3HAHMS TOCJIEICTBUI
MOCTYTIKOB;

3) popMupoBaHUs HEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOIUMBIC IS
MMOHMMAaHMS CYIIIHOCTH HAyYHOU KapTHUHBI MHUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJIS Pa3BUTHUS KaKJAOT0 YeJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CUCTEME HAy4HBIX NPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOIBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHOM U TEXHOJIOTMYECKOMN CPENOi;



TOUKA \!pocrA

Mo3HaBaTelibHas MOTHBAlMUg W MHTEpEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOPA30BAaHMIO, K HCCIEIOBATEIIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpAaBIICHUS W YPOBHS MalbHEUIIETO
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUU U
HEMPUATHE BPEIHBIX MPUBbIYEK (YHIOTPEOIEHUS aIKOIoJisi, HAPKOTUKOB, KYpEHHS ),
HEOOXOJMMOCTH COOJIOJEHUsT TpaBWJI OE30MacCHOCTH TMPU  OOpaIlleHuUu C
XUMUYECKUMU BEIIECTBAMH B YUCOHBIX U )KM3HEHHBIX CUTYyaIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHUE IIEHHOCTHOIO OTHOIICHHUS K TPYAOBON JEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEI0BATEIbCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiM HaydyHOU cepbl, 0CO3HaHHE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
cdepe;

6) 3K010rH4eCKOro BOCIIUTAHMS:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KYyJNbTYphl: MPUOOPETCHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpYXalolel cpeapl; OCO3HAHWE TIJIO0AJIBHOTO XapakTepa JKOJIOTHYECKUX
npo0JeM U MyTel UX pelIeHUs; CIIOCOOHOCTh MPUMEHSATHh 3HAHUSA, MOTy4acMbIe
MpU U3YYCHUU XUMHH, U1l PEUISHUs 3a/lay, CBS3aHHBIX C OKPYXKaIoIIeH cpeou;
AKTUBHOE HENPUATUE JCUCTBHUM, NIPUHOCAIIMX BpPEN OKPYKAKOLIEH Cpene;
OCO3HAHUE CBOEH POJIU KaK IpakJIaHUHA U TTOTPEOUTENSI B YCIOBUSX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOM JIEATEIIbHOCTH SKOJOTHYECKON HAITPABIECHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJbTaThl O0YYarOIIMXCs, OCBOMBIIMX IPOTpPaMMy IIO
XUMHUH OCHOBHOTO 00II1ero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXIPEIMETHBIX) TOHSITHI, OTPaXKaAIOIINX
MaTepHaTbHOE EUHCTBO MUPA U MPOIIECC MO3HAHMS (BEIIECTBO, CBONCTBO,
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JHEprus, SBJICHUE, HAy4yHbIH (PaKT, 3aKOHOMEPHOCTb, TMIIOTE3d, 3aKOH, TEOpus,
HaOJI0/IeHue, U3MEpPEeHNe, UCCIeJ0BaHNE, SKCIIEPUMEHT U JPYTHUE);
OBJIaJICHUE YHUBEPCAJIbHBIMU YYE€OHBIMU JEHCTBUAMM (TIO3HABATEIbHBIMH,

KOMMYHUKATUBHBIMHM,  PETrYJISTUBHBIMHU),  BaXHBIMH  JUII  TIOBBILICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEp)KaHHUS Yy4yeOHOro mpeaMmera, (QopMUpOBaHUS
KOMIIETEHIIUM, a  TakKe  IPOEKTHO-UCCIEAOBATEIbCKOM  JCSTENbHOCTU

o0yJaromuxcs B Kypce XUMUH;
CIIOCOOHOCTh WX MCIOJIb30BaTh B y4€OHOM, MO3HABATEIBLHON U COIMAILHON
ITPaKTHUKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble JJornuyeckue AeMCTBUA:

YMEHUS HWCIOJIb30BaTh TPUEMBl JIOTUYECKOTO MBIIUICHUS IPH OCBOCHHUH
3HAHHWH: PACKPHIBATh CMBICT XHMHYECKUX TMOHATHHA (BBIACISTH UX CYIICCTBEHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBAaHUS JUIS  KilacCuuKammu U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIUil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3YYCHHUS; CTPOHUTH
JIOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, 110 AaHAJIOTHH);
npejuiaraTh KpUTEPUH W BBISABIATH OOIIHME 3aKOHOMEPHOCTH U IPOTHBOPEUHUS B
M3y4aeMbIX IMPOIECCaX M SBJICHUAX; MPOBOIUTH BHIBOABI M 3aKIIOUCHHS; YMCHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (MIPEIMETHBIE M METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMble B XHUMHH, MPEOOPa30BHIBATH
MOJICIbHBIC MPEICTABICHUS — XMMUYECKHUI 3HAK (CHMBOJI 2JIEMEHTA), XUMHUUECKast
dbopmylla U ypaBHEHHE XMMHUYCCKOW PEAKIIUU — MPH PEIICHUH y4eOHBIX 3a7ad; C
y4eTOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKUE PCAKITHU.

ba3oBble wucciaegoBareJibCKue AeHCTBUS (METOAbI HAYYHOIO IO3HAHUS
BeILECTB U SIBJICHUI):

YMEHUSI TMPUMEHSATH METO/Ibl HAyYHOTO TO3HAHUWS BEIECTB W SIBICHWU Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Y4eOHOW TO3HABAaTEIBLHOW W
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJb30BaTh TOCTABJIICHHBIC BOIMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITCIIEHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u (popMymupoBaTh MpodIEeMy, OMPENETATh IEeJb W 3aladd, COOTBETCTBYIOIIHE
pEIICHUIO TTPOOJIEMBI; Mpe/jIaraTh OMUCATEIBHYIO WM 00BSICHUTEIIBHYIO THIIOTE3Y
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U OCYLIECTBIIATh €€ IPOBEPKY; YMEHHUS IMPOBOAUTH H3MEPEHUS HEOOXOIUMBIX
apaMeTpoB, BBIYUCICHUS, MOJCIUPOBAaHUE, HAOIIOACHUS U SKCIEPUMEHTHI
(peanpHble W MBICIEHHBIE), CAMOCTOSITENIBHO MPOrHO3UPOBATH PE3YJIbTATHI,
(dopMynupoBaTh 0000IIEHNS U BBIBOABI MO pe3yjbTaTaM MPOBEACHHOIO OIbITA,
UCCIJIEJOBAHMsI, COCTABIISATh OTUET O IPOAEIaHHOM padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHHsI OPUEHTUPOBATHCS B PA3UYHBIX UCTOYHHKAX WHPOpMAIUU (HAy4HO-
NOMyJsipHasl JIUTEparypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcol HTEpHEeTa); aHaIu3upoBaTh HHPOPMALUIO U KPUTUYECKU OLIEHUBATh €€
JOCTOBEPHOCTh U  HENPOTUBOPEUYMBOCTb, OTOMpaTb W HMHTEPHPETUPOBATH
uH(pOpMAIMIO, 3HAUMMYIO U1 peleHus y4eOHOM 3ajaud; YMEHUS NPUMEHSThH
paznuyHble METOAbl U (POPMYyJIHMpPOBATH 3aMpPOCHl MPU IOUCKE M OTOOpe
uH(popMaIu, HEOOXOAUMOM JUIsl BBIIIOJIHEHHS Y4e€OHBIX 3a/lay; HCHOJb30BaTh
MHPOPMALIMOHHO KOMMYHMKATHUBHBIE TEXHOJOTHMM M Ppa3IM4YHbIE ITOUCKOBBIE
CUCTEMBI; CAMOCTOSTEIbHO BBIOMpaTh ONTHUMAJIbHYIO (QOpPMY IpEICTaBICHUS
uHpopmauu (cxembl, TIpa@uKd, JUarpaMMmbl, TaOJHIBI, PUCYHKHM U JpyrHe
(GbopMbl); YMEHUSI UCIIOJIB30BAaTh HAYYHBIM SI3bIK B Kau€CTBE CPEJCTBAa PabOTHI C
XUMHUYECKOM HMH(pOpMaIMell; NpPUMEHSATh MEXIpeaAMeTHble ((pu3uueckue u
MaTeMaTUYeCKHUEe) 3HAKW U CHUMBOJIBI, (hOPMYJIbI, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISIHOCTH.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

1) ymenust oOmeHus (MMCbMEHHON U YCTHON KOMMYHUKAITIH):

IOPEJCTaBISATh MOJYYEHHbIE PE3yJIbTaThl MO3HABATEIbHOW NEATEIBHOCTH B
YCTHBIX M THChMEHHBIX TEKCTaX; IMyOJWYHO BBICTYNATh C Mpe3eHTaluen
pPE3yNIbTaTOB BBHITIOJHEHUS XHUMHUYECKOTO JKCIIEPUMEHTa (HMCCIeI0BaTEIbCKON
Ja00paTOPHON UITM MPAKTUYECKON pabOThI, y4€OHOTO MPOEKTA); B X0/I€ AUAIOra U
(M) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO 00CYXAaeMOM TeMe U BBICKa3bIBaTh UJIEH,
(bopMynIupoBaTh CBOU MPEIOKEHHUS OTHOCUTEIBHO BBIIOJIHEHUS MPEJIOKEHHOM
3a/1ay.

2) ymeHusl yueOHOTO COTpyAHMYECTBA (TPyNIOBas KOMMYHHUKAIHS):

y4acTBOBaTh B TPYNMNOBBIX (popmax paboOThHI: MIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI palboThl, OMpPENEIsITh CBOIO PpOJib, PACHPEICIATh 3aJaud MEXIY
YIEHaMU TPYIIbL, BBINOJHATH CBOK YacTh padOThl, KOOPAWHHUPOBATH CBOU
JNEUCTBUS C NEUCTBUAMHU JIPYTUX YJICHOB KOMaH/bl, ONPEEISATh KPUTEPUH 110
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OLIEHKE KauyecTBa BBIIIOJHEHHOW pPalOThHI; peliarh BO3HUKAIOIIKE MPOOJIEMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS IMO3UIIMI, y4acTBOBAaTh B
oOCYXKIeHHH, OOMEHE MHEHHUSIMH, «MO3TOBOM IITypMe» U Jpyrux ¢dopmax
B3aUMOJICHCTBHUS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

OBnazieHWEe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTUE CaMOOPTraHMU3alUM, CAMOKOHTPOJSI, CAMOKOPPEKIMH, B TOM
YyucCIe:

YMEHUSI peliaTh y4eOHbIE M MCCIIEOBATEIbCKUE 3aJladyl: CaMOCTOSTEIBHO
BBIOMpATh CIIOCO0 pelieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BBHIOMpATh HaubOoJee TMOAXOMAINIMM C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUERB), IJITAHUPOBATH CBOIO PabOTy MpHU PEIICHUU YUeOHON Wiu
UCCJENOBATENLCKOM  33Jaud; HA  OCHOBE  MOJYYEHHBIX  pe3yJibTaTOB
dbopmynapoBaTh 0000IIEHUS ¥ BBIBOJABI, MPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE
MPOIIECCOB; AHAJIM3HPOBATh PE3YJbTAThl: COOTHOCUTH CBOU JICHCTBHUS C
IJIAHUPYEMBIMU  pe3yJIbTaTaMH, OCYIIECTBIISATh CAMOKOHTPOJb JI€SITEIHHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIbBHOCTh HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJIbTaTbl OCBOCHHUSI MPOTPAMMbl MO XUMHU OCHOBHOIO
obmiero obpa3oBaHUs Ha YIIIYOJICHHOM YPOBHE MMEIOT OOIee CojepKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXKIY
co0OM, 4TO TO3BOJIAET PEaIN30BbIBATh YINIYOJIECHHOE HM3y4YeHHE KaK B paMKax
OTHEJbHBIX KJAcCOB, TaK M B paMKax peaju3alid WHIWBUAYaJbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUN, B TOM YHCIIC UCIIOJIB3YsI CETEBOE B3aMMOJICHCTBHUE
opranuzanuu. [lo 3aBepuieHnH peanu3anud TPOrpaMMbl 00yYaroIIUECs CMOTYT
JeTallbHee OCBOUTH MaTepuaj, OBJIAJIETh PACIIMPEHHBIM KPYroM TOHSATHNA H
METOJIOB, pelIaTh 3aJja4u 00Jiee BLICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAYYHBIX
3HAHWM, yYMEHUH U CHOCOOOB MEWUCTBHM, CHEMUuUUECKUX I MPEeIMETHON
obnmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BUIBI JESITEIBHOCTH TIO
MOJYYEHUI0 HOBOTO 3HAaHUS, €ro HWHTEpIpeTalu, peoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U PEATbHBIX )KU3HEHHBIX YCIOBUSIX;
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00CCIeYMBAIOT BO3MOXKHOCTh YCIICIITHOTO OOYYeHHs Ha CJCIYIOIIEM YPOBHE
oOpa3oBaHMUs.

K xoHmy oOyuenuss ¢ 8 Kaacce y oOydaromierocs OyayT copMHUpOBaHBI
CJIETYIONTUE TIPEIMETHBIE PE3yIbTaThl H3YYCHHS XUMUH .

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IIOHATHUH: aTOM, MOJEKYIa,
XUMUYECKUN DJIEMEHT, METaJlll, HEMETa/ll, aJUIOTPONMsA, IIPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, CMeCh (OAHOPOJHAas M HEOJHOPOAHAS), BAJIECHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJIsIpHAs Macca, KOJIWYECTBO BELIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas [JOJs XHUMMYECKOIO JJIEMEHTa B COCIUHEHUHU,
MOJIIpHBIA 00BbEM, OTHOCUTENIbHAS MJIOTHOCTh I'a30B, OKCUJ, KUCJIOTa, OCHOBAHUE,
CoJib, aM(pOTEpHBIM OKCHJ, aM(OTEpHBI THIPOKCHI, XUMHUYECKas peakuus,
KJ1accu(UKanus peakiuil: peakliui COCIMHEHHUS, PEAKIIUU Pa3JI0KEHHUs, PEeaKIH
3aMEILECHUS], PEaKUUU OOMEHa, 5K30- W SHIOTEPMHUYECKHE PEaKLUUH; TEIIOBOU
3¢ deKT peakuuu; SIpo aToMa, dJIEKTPOHHBIM CIIOH aroma, aTOMHas OpOHUTAalb,
panuyc aromMa, XMMHYECKasl CBs3b, IOJISIPHASA M HENOJIAPHAs KOBAJIEHTHAs CBA3b,
VOHHAs CBA3b, HWOH, KAaTUOH, AaHWOH, pAacTBOpP, MAaccOBas JOJIsI BEILIECTBA
(mpoueHTHasE KOHLEHTpalusl) B pacTBOpPE, MOJIApHAs KOHIIEHTpAalusl BEIECTBA B
pacTBOpE; DIEKTPOOTPULATENIBHOCTh, CTEINECHb OKWUCIICHUs, OKUCIUTEIU U
BOCCTAHOBUTENH, OKHCJICHUE 151 BOCCTaHOBJICHHUE, OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKILIMU, METOJ] 3JIEKTPOHHOTr0 OanaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHYECKUX TOHATUA H
IIPUMEHSITH 3TU NOHATHA MPU ONMCAHUY BEIECTB U UX MPEBPALLICHUM;

UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JUIsl COCTaBIIEHUS! (DOPMYJ BEILIECTB
Y YPAaBHEHUUN XUMUUYECKUX PEAKLINM;

OTPENAENATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COETUHEHMSIX,
CTENEHb OKHUCIIEHUS D3JEMEHTOB B OWHAPHBIX COEIMHEHUAX, MPUHAMJICHKHOCTD
BEILECTB K ONPEAEICHHOMY KJIaCCy COeMHEHUH 1o hopMyaM, BUIbl XUMUYECKOU
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COECIMHEHHUSX;

pPacCKpbIBaThb CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, ITOCTOSHCTBA
cocrasa, llepuommueckoro 3axkona [[. M. MeHneneeBa, aTOMHO-MOJEKYIISIPHOU
TEOpUH, 3aKOHA ABOTraJipo U €ro CIEACTBUM, MPEACTABICHUN O HAYYHBIX METOJax
[I03HAaHKS, B TOM YMUCJIE OKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCIICIOBAHUSI BELIECTB U U3YYECHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh IIOHMMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBONCTB
XUMHUYECKHUX DJIEMEHTOB OT UX I10J10KeHUs B Ilepuoauyeckoi cucreme:
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ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoamueckoit
CUCTEMBbI XHMHYECKUX AJIIEMEHTOB: pa3uvaTh MOHATHS «TJIaBHas moarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpymma)y, «mainble mepruoas» U «OOJbIINE
NEPUOJIBIY;

COOTHOCHUTH 0003HAau€HHUsA, KOTOpble UMEIOTCs B Tabnuie «llepuonnueckas
cuctemMa xumudeckux odnementoB J[. WM. MengeneeBay, ¢ UYHCIOBBIMH
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsil
anipa, o0I11Iee YMCIIO JIEKTPOHOB M pACTIPEICTICHUE UX IO JIEKTPOHHBIM CJIOSM);

OOBSCHATH CBA3b TMOJOXKEHUA JyeMeHTa B llepuoauyeckoil cucreme c
pacrmpesieiecHueM SJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

KJIacCU(PUIMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKHE PeaKIny (110 YUCITY U COCTaBy YYaCTBYIONIUX B PEAKIIMH BEIIECTB, IO
TerIoBoMy b (DEKTy);

XapakTepu3oBaTh (OMUCHIBATh) (U3HYECKHE UM XHUMHUYECKHE CBOMCTBA
MIPOCTHIX M CIIOXKHBIX BEIMIECTB: KUCIOPOJa, BOJIOPOa, BOIbI, OOIINE XHMHUICCKUE
CBOMCTBa OKCHJOB, KHCJOT, OCHOBAaHHH W COJICH, TEHETHYECKYIO CBSI3b MEKITY
HUMHU, TOATBEPKIas MPUMEPAMU MOJEKYJISPHBIX yYPAaBHEHUI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

OMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJBI B MPUPOJHBIX IMpoIleccax, B
JKUBBIX OpraHU3Max, UX MPUMCEHCHHE B PA3IMYHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHKE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTU OT UX
COCTaBa M CTPOEHHUSA, BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPAICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIFO XMMHUYECKOTO JIEMEHTa B COCMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 1Mo (OpMyJe COCAMHEHHs, HaXOIUTh
poCTENITyr0 (pOpMyITy BEIeCTBa MO MAaCCOBBIM HJIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCCOBYIO JIOJIFO BEILIECTBA B PAcTBOPE, MOJISIPHYIO KOHIICHTPAIUIO BEIIECTBA B
pacTBope, MPOBOJIUTH PacUeThl M0 YPaBHEHUSIM XUMUYCECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEPAIlUU MBICTUTEIHHONU JCATENHHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEeMAaTH3aI|I0, KIIacCHU(UKAIINIO, BBISBICHUC
MPUYUHHO-CICACTBEHHBIX CBSI3¢M — i1 HM3YyYCHHUs] CBOWCTB BEMIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBIE METObI TIO3HAHUS — HAOJIOICHHE,
U3MEpEeHUEe, MOJCIIUPOBAHUE, DKCIEPUMEHT (peajbHbIi M MBICICHHBIA) — AJIA
OCBOCHHMSI YI4EOHOTO COJICp>KaHNUS,
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pacKpbIBaTh  CYIIHOCTh IPOIIECCOB OKHUCIEHHUS U  BOCCTAHOBIICHUA,
COCTABJISITh YPaBHEHUS TMPOCTBHIX OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MeTO0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBJIMBATh CBA3M MEXKIY peajbHO HAOMI0IaeMbIMU XUMHYECKUMU
SBJICHUSIMU M TIPOLIECCAMHU, MTPOUCXOISIIUMHU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

coOmogaTe  mpaBuwia — Oe3omacHOW  paboTel B jabopatropuu  OpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYJIbl M OOOpyJOBaHUS, a TakkKe IMpaBuUiia
oOpalmieHusi ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH BBITIOJHEHUS
7a00paTOPHBIX OIBITOB M MPAKTHYCCKUX PAOOT IO TOJYYCHHIO W COOHMpPaHUIO
razo00pa3HbIX BEHIECTB (BOJIOPOJAa U KUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW MAaCcCOBOM  JIOJIEM  PacTBOPEHHOTO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPTaHWYECKUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH XHMHYECKOH TPaMOTHOCTH,
BKJIIOUAIOIICH yMeHHUsI 0€30MacHOro oOpalieHus C BEIIeCTBAMU, UCTOJIb3yEeMbIMU
B MOBCEIHEBHOM JKM3HU, a TAK)K€ 3HAHUE TPABUII TIOBEICHUSI B LIEIISAX COEPEIKECHUS
3JI0POBbsSI 1 OKPY>KAIOIICH CPeIbI.

K koHiy oOyuenus 6 9 knacce y oOywaromerocs OyayT chopMupoOBaHbI
CIIEyIOIMe MpeIMEeTHbIe pPEe3yJabTaTbl H3YYEHHUS XUMHHM Ha YIiIyOJIeHHBIM
YpOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHN: XUMHUUYECKUN DJIEMEHT,
aToM, MOJIEKyJila, HWOH, KAaTHOH, AaHWOH, DJIEKTPOOTPULATEILHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, TerIoBor 3P heKT peakiuu, MOJIb, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJEKTPOIUTHI, AICKTPOJIUTHYCCKAS] TUCCOLMAIIUS, PEAKIIUU
WOHHOTO OOMEHa, TUIPOJU3 COJIed, oOpaTUMble W HEOOpaTUMbIE pPEaKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[UU, OKHUCIUTENb, BOCCTAHOBUTEND,
OKHCJICHUE U BOCCTAHOBJICHUE, JJICKTPOJIU3, aJUIOTpomnus, amM(OTEepHOCTb,
XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAS, META/UIMUECKas), MEXMOJICKYJISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl BaH-nep-Baanbca), KoMIIEKCHBIC
COCIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHUBHAS KyOudeckas, o0BEMHO-
LEHTPUPOBAHHAS KyOudeckas, rpaHEelEHTPUPOBAHHAS KyOudeckas,
reKcaroHaljibHas IJI0OTHOYNAKOBAHHAS ), KOPPO3HS METAILJIOB, CILIaBbl; CKOPOCTh
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XUMUYECKON PEaKINy, KaTalau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKON
TEPMOJAMHAMMKHN KaK OJHOM U3 TeopeTnyecKkux ocHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKMX TOHATHUH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUJISi COCTaBJIEHUS (POpMyYJ BEIleCTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCJICHHS XUMHYECKUX 3JIEMEHTOB B
COEMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAICKHOCTh BEHIECTB K OMPEACIEHHOMY
KJIACCYy COEIMHEHUN Mo (opmyiaM, BUIBI XUMHUYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKHUX COCOUHEHUSX, 3aps] HOHA IO
XUMHUUYECKON (popmyrie, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
COEMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

ONMKCHIBATh W XapakTepu3oBaTh Tabmuunyio Qopmy [lepuoamueckoit
CUCTEMBl XMUMHYECKHX 3JIEMEHTOB: pa3jiMyaTh MOHATUA «A-rpynna» u «b-
TpyIay, «Majble IEPUOAbI» U «OOJbIINE IEPUOIBDY;

OOBSICHATH CBSI3b TIOJIOKCHHMS dJeMeHTa B Ilepuomumyeckoil cucreme ¢
pacrpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IOAYPOBHSM H
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIJICISATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB U X
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB) B TIpe/esiax MaJIbIX MEPHOJIOB M TJIABHBIX MOJATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

PACKPBIBATh CMBICJI TEOPHUU 3JIEKTPOJUTUUECKON JUCCOLIMALINM, 3aK0Ha ['ecca
U €ro CIEICTBUM, 3aKOHA JCHUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTH XMMHYECKOW PpEAKLIHMH, HaMNpaBICHUS CMEIICHU XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3IMYHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMM BEIIECTB, 1O
TeIioBOMy 3(pdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHHIO
CTETICHEH OKHUCIICHUS XMMHYECKUX JJIEMEHTOB, MO0 OOpPaTUMOCTH, IO YYACTHIO
KaTajan3aropa);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIHME XHUMHYECKHE CBOWCTBA BEIICCTB
Pa3JIUYHBIX KJIACCOB HEOPTaHMYECKUX COCAWHEHUH, MOJITBEPKAAs 3TO ONHCAHUE
IpUMEpPaMH  MOJIEKYJISIPHBIX M HOHHBIX  YPaBHEHHM  COOTBETCTBYIOLIHX
XAMHUYECKUX PEAKIUN;
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COCTABJISITh YPABHEHHUSI: DJIEKTPOIUTHUECKON AUCCOLMALIUN KUCIOT, IIeI0YeH
W COJICH; TIOJIHBIE M COKpAICHHBIE YpaBHEHUS pEaKIuii HWOHHOTO OOMEHa,
peakiuii, TOATBEP)KIAIOIMNX CYIIECTBOBAHUE T'E€HETUYCCKON CBS3H MEXKIY
BEII[ECTBAMHU PA3JIMYHBIX KIIACCOB;

pacKkpbIBaTh  CYIIHOCTb MPOIIECCOB THUIPOJIM3a COJed  IMOCPECTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHUU peaKilfil, CyIIHOCTb
OKHUCJTUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIUH  TOCPEJCTBOM  COCTABJICHHS
AJIEKTPOHHOTO OalaHCa dTUX PEaAKITUH;

MIPEICKa3bIBATh XapaKTEP CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (ONUCHIBATh) (U3MYECKHE UM XHUMHUYECKHE CBOMCTBA
MPOCTBIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmMas, KpeMHuH, 60p, a3oT, dhocdop,
cepa, XJIOp, HATpH#, Kajauii, MarHui, KaJblUi, AJIFOMUHUN, KEIE30, MElb, LIUHK,
cepeObpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOZ, cepoBoaopo, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (I, V), cepsr (IV, VI),
CepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHCIIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunaka,
xenesa (11 u 11));

MOSICHSITh COCTaB, OTNEIbHBIE CIOCOOBI MOJYYEHHUS U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHCJIOTBI U MX couid, ramore’usibl kpemuus (1V) u ¢pocdopa (Il u V), okcun u
ruapokcu xpoma (111), nepmanranar xanus;

OIMMKCHIBATH POJIH BAKHEHIITNX M3y4yaeMbIX BEIIECTB B MPUPOIHBIX MPOIECCcax,
BIIUSIHUE HA KUBBIE OPTraHU3MbI, MPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX IKOHOMHUKH,
WCITOJIb30BAHUE JJIS CO3/IaHUSI COBPEMEHHBIX MaTePHAIOB U TEXHOJIOTHIA,

MIPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX
BCIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJACPIKAIUECs B BOJHBIX PacTBOpax
WOHBL: XJIOpUA-, OpoMua-, uoaua-, cyiabdar-, docdar-, kapboHar-, CHIMKAaT-,
cynbdut-, cynbpua-, HUTpAT- W HUTPUT-HOHBI, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHMUSI, MarHusi, KaJlblUs, aIIOMUHUS, Kene3a (2+) u xenesza (3+), menu (2-+),
IIUHKA,

OOBSCHATHh W MPOTHO3UPOBATH CBOWCTBA BAXKHEUININX M3yYaeMbIX BEIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOEHUS, MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHUYECKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYCCKONW KHHETHKU U
TEPMOIMHAMUKHU;
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BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (QopMyJe COSAUHEHHS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpPAIlMIO BeIlleCTBa B pacTBOpPE, HAXOAUThH
npocTeiinyo (popMyIly BelecTBa M0 MacCOBBIM HIJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XMMHYECKUX PEAKIUI C y4eTOM HeO0CTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTAa, 3HAUYEHHS TEIJIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh  mpaBuwia  Oe3omacHoW  paboTel B j1abopatopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYJIbl M OOOpyJOBaHUS, a TakKe IMpaBuUiia
oOpallleHHus] ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSAMH BBIIOJIHEHUS
7a00paTOPHBIX OMNBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHID U COOMPAHMIO
razoo0pa3HbIX BENIECTB (aMMHMAaKa M  YIJIEKMCIOIO Tra3a) W PEUICHUIo
AKCHEPUMEHTAJBHBIX 33/lad 10 TEMaM Kypca, IMpEeICTaBIATh PE3YJIbTaThl
JKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTeNIbCTB, IPAPUKOB, TAOJIHUIl U BBISBISAThH
AMIIMPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEpPAlMM MBICIUTEIBHOU JEATEebHOCTU (aHalu3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEeHNEe, CHCTEMATHU3aIlii0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3YYCHUH CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIUH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMH TMO3HaHUS (HaOIIOJCHUE, U3MEPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpPUMEHATh  MpaBuja  0e30MmacHOro  oOpallleHuss € BEIIeCTBaMH,
UCIOJb3YEMBIMU B TOBCEJHEBHOW KWU3HHU, MpaBUja TOBEJACHUS B LEISX
cOepexeHus: 370pOBbS W OKPYXKAIOIIEH NPUPOMHON Cpeibl, MOHUMATh Bpes
(omacHOCTh) BO3AEWCTBUS Ha JKMBBIE OpPraHU3Mbl OMNPEAEIECHHBIX BEUIECTB,
MOSICHSTh HAa TIpUMEpax CIoCOObl YMEHBILICHHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBHUSI, 3HAUCHHE KUPOB, OCJIKOB, YTJIEBOJOB /JIsl OpraHU3Ma YeJIOBEKa;

WCITIOJIB30BaTh TOJIYYCHHBIC TpEACTaBiIeHUs O cepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
JUIsl Ipo(pecCHOHaNbHOM OpUEHTAlMU U JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQUIBHOTO TMpeAMeTa MPU NPOJOJKEHUUM OOYYEeHHs] HAa YpPOBHE CPEIHEro
oO1mrero oOpazoBaHus;

Y4acCTBOBAaTh BO BHEYPOUHOM MPOEKTHO-UCCIEAOBATEIBCKON NESITEIbHOCTH
XUMUYECKON M XHUMHKO-IKOJIOTHYECKOW HAIMpaBICHHOCTH, MTPUOOPECTH OTBIT
MPOBEICHUS YUEOHBIX UCCIIEIOBAHUM B YCIOBUAX 00pa30BaTENIbHBIX OPraHU3alnH,
a TaKXe opraHu3anuii (IEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHUs AETEH.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoaunuecTBO 4acoB
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Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTtpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 10 2
MPaKTUYECKON NeATEIbHOCTH
yeJioBeKa
BemectBa 1 xumnueckue
1.2 28 1
peakuuu
Hroro mo pazueny 38
Pa3nes 2. BaskHeiimme npeacTaBUTeI M HEOPraHUYECKUX BelIeCTB
51 Bo3znyx. Ilonstue o razax. 14 1 1
' Kucnopon. Oxkcuast
Bonopoa. Ionstue o
2.2 P 5 1
KHCIJIOTaX U COJISIX
Bopna. Pacteopsl. [lonsitue
2.3 P 14 1 1
00 OCHOBaHUSX
OCHOBHBIE KJIacChl
2.4 HEOpPraHUYECKUX 13 1 1

COeTUHEHNN
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Hroro mo pazneny 46

Pa3znea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenne aToMOB.
XumMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHTEIbHbIE PeaKIIUH

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

3.1 XHMHYECKHUX 3JIEMEHTOB /. 8
N. MenneneeBa. CtpoeHue
aToma

XUMHYECKAA CBIA3b.

OKHCIUTENBHO-
3.2 10 1
BOCCTaHOBUTEIILHBIC
peakiuu
Hroro mo pazueny 18

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 136 > 6




IHOYPOYHOE IINTAHUPOBAHHUE

TOUYKA \!pocm

8 KJIACC
No KoauyecTBO 9acoB Jara JJIeKTPOHHBbIE
w/n Tema ypoka Beero Konrpoabnsie IIpakruuyeckue — uudpoBbIe
padoThbI padoThbl o0pa3oBaTejibHbIE
pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1
YeJIOBEKa
5 [TonsTHe 00 KCTOPUU BOZHUKHOBEHUS U 1
pa3BUTHUS XUMUU. XUMUS B CHCTEME HAYK
3 Tena u BemecTBa. dusnueckue u 1
XHMHUYECKHE CBOMCTBA BEIIIECTB
4 duznueckre 1 XUMHUYECKHE SIBICHUS 1
[ToHsATHE O TEOPETUYECKUX METOAAX
5 MO3HAHMS B €CTECTBEHHBIX HAYKaX. 1
HcTounuku XumMuueckoit nHGpopMaIiu
[IpencraBneHus: 0 HAYYHOM MO3HAHUU Ha
SMIUPUUYECKOM YPOBHE: HAOIOIEHUE,
6 MU3MEPEHHE, SKCIIEPUMEHT, MOJEITHPOBAHUE. 1

[Tonarue o meronax pabOThl ¢ XUMUYECKUMU
BemiecTBamu. O60py0BaHHE MIKOJIBHON
XUMHYECKOH J1abopaTopuu
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[Tpaktuyeckas padora Ne 1 o Teme

"ITpaBusa paboThl B 71a00paTOPUH U PUEMBI

! oOparieHus ¢ 1abopaTOPHBIM
obopynoBanueM"
Huctele BellecTBa U CMECU

9 CriocoObl pa3zieneHus: cMmecei
[IpakTuueckas pabora Ne 2 o teme

10 "Paznenenue cmeceli (Ha mpUMepe OYMCTKH
MOBapeHHO# comn)"

11 ATOMBI U MOJIEKYJIBI

12 XHUMHYECKUE DIIEMECHTBI

13 [IpocTeie U cioXHBIE BElIECTBA

14 BemectBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumnyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHYECKHX JJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OmnpeneneHne BaJICHTHOCTH aTOMOB 110
(dbopMynaM OMHAPHBIX COSTMHEHHIA

18 OTHOCHUTENBHAS aTOMHAS Macca.
OTHOCHTETbHAS MOJICKYJIIPHAS Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOMU

19 MAacChI BEIIECTB, MOJISIPHOM MacChl, MACChI

BCIICCTB U KOJIMYECTBA BCIICCTBA
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MaccoBas 10711 XUMHYECKOI'0 2JIeMEHTa B

20
COCIMHCHUU

91 Brruucnenus MaccoBoil 107U XUMHUYECKOTO
3JIeMeHTa o (hOpMyJie COeTUHEHUS

99 Haxoxnaenue nmpocreiimien GopmyIibt
BEILIECTBA I10 MACCOBBIM JOJISIM 3JIEMEHTOB
Berancnenus npocreiiieit popmMyIisl

23 BEILIECTBA 10 MACCOBBIM WJIM MOJIBHBIM JI0JISIM
3JIEMEHTOB

24 KonuuecTBo BemectBa. Momb

o5 B3anMocBs3b KoaudecTBa, Macchbl U YUCIIA
CTPYKTYPHBIX €MHUI] BELIECTBA

26 XUMUYECKUE SABICHUSA. XUMUYECKas Peakius
U e€ IPU3HAKU

27 3aKOH COXpaHEHMs MACChI BEILIECTB

28 ATOMHO-MONEKyIsipHas Teopus. Ku3Hp u
nesareabHocTh M. B. JlomoHocoBa

29 XUMUYECKUE YpaBHEHHUS

30 Tunel XUMHUYECKUX pEaKLUM
PacuéTrel mo XuMHUYECKUM ypaBHEHUSIM

31 KOJIMYECTBA U MACChl HICXOAHBIX BEIIECTB WU

IIPOJYKTOB PEAKIIUU
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Beruncnenus no ypaBHEHUM XUMHYECKOU
peaKuuu: KOJIMYECTBA BEILECTBA, MACCHI 110

32 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHToB WU IPOAYKTOB pEeaKIINU
Brrunciienus o ypaBHEHHSIM XUMHYECKON

33 peaKIu: KOJINYECTBA BEIIECTBA, MAcCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHToB WU IPOAYKTOB PEeaKINH

34 O06o0muieHne 1 cucTeMaTu3alys 3HaHUH

35 KonTponbnas padora Ne 1 o teme
"BemiectBa 1 XuMHU4YeCKue peakiuu'

36 Bozmyx — cmech razos. [lonsTre o razax.

37 3akoH ABorajipo. MomnsipHbIif 00bEM ra3os
Brraucnienus o0b€ma, Komn4yecTBa BEIECTBA

38 rasa o U3BECTHOMY €TI0 KOJIMYECTBY
BeIIEeCTBa, 00BEMY

39 OTHOCHUTENbHAS IIJIOTHOCTH Ta30B

40 Kucnopos — 351eMEHT 1 IPOCTOE BEIECTBO

41 Oxcuabl

42 CriocoObl osTy4yeHHs KUCIOpoaa B
nabopaTopuu ¥ MPOMBINIIICHHOCTH
[IpakTuueckas pabora Ne 3 o Teme

43 "TTomyyenue u cobupaHue KUcCIopo/a,

M3y4YEHUE ero cBOMcTB"
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44 Kpyrosopor kucnopoza B npupoje

45 O30H — aJUI0TPONHAsA MOJU(PHUKALIHS
KHCII0poAa
TennoBoii 3 PeKT XMMUIECKOHN peaKInu,

46 TEPMOXHUMHUYECKHE YPABHEHUS, K30~ U
SHIOTEPMHUUYECKUE PEAKIINU

47 TonnmuBo. Mcnionp30BaHue yriisi 1 METaHa B
Ka4yecTBE TOIUIMBA. 3arpsi3HEHHE BO3/yXa.
Beruuciienus no ypaBHEHUSIM XUMHUYECKON
peaKIyu: KOJINYEeCTBA BEIIECTBa, 00bEMA,

48 MAacchl 110 H3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHToB WK MPOJYKTOB
peakuuu

49 Konrtponsnas padora Ne 2 no teme "Boznyx.
Kucnopon. Oxcunpr"

50 Bonopoa — 31eMeHT U MPOCTOE BELIECTBO

51 Crnioco0bl nostydeHus BoAOpoa B
71a00paTOPUH U MPOMBIIIIIEHHOCTH
IIpakTuyeckas pabora Ne 4 o Teme

52 "TTonyyenue u codupaHue BoJAOpoOa,
W3y4YEHHUE €ro CBOMCTB"

53 Vcnonp30BaHue BOJOPO/a B Ka4eCcTBE
TOTLITUBA

54 [TonsaTHe 0 xUcIOTaX M comsix. CocTaB KUCIOT

U coJlel
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Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA

55 ra3a 1o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBA WIIN 00BEMY

56 Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO
XUMHYECKON peaKiuu
BrruunciieHus mo ypaBHEHUSIM XUMHUYECKON
peaKIiu: KOJIMYEeCTBA BEIIECTBA, 00bEMA,

57 MAacChl 110 H3BECTHOMY KOJIMUECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB WU MPOTyKTOB
peakuuu

58 dusnueckue cBoiicTBa Bobl. Bona B mpupoie

59 AHaIm3 U CHHTE3 — METO/IbI U3YUCHHS
COCTaBa BOJBI

60 XUMHYECKUE CBOMCTBA BOIBI

61 CocraB ocHOBaHUH

62 PactBopsl. PacTBoprMOCTH BeliecTB B BOJIE
HacplieHHble 1 HeHaChIILEHHBIE,

63 KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
pacTBOpHI
CriocoObI BBIpaKEHUsT KOHIICHTPAITIH

64 pPacTBOPOB: MaccoBast 0l pACTBOPEHHOTO

BCIIICCTBA, MOJIIpHAasA KOHICHTPA A
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[IpakTuyeckas pabora Ne 5 o Teme
"[IpuroToBieHue pacTBOPOB C OIPEACIEHHON
MAaCCOBOM J0JIE pacTBOPEHHOTO

05 BemiecTBa.[I[puroroBieHrne pacTBOPOB ¢
onpeAcIEHHON MOJISIPHON KOHLIEHTpAIUen
pacTBOpEHHOTO BellecTra"

66 BrruncieHus ¢ UCIOJIB30BaHUEM ITOHATUS
«MaccoBas JI0JIsl BEUIECTBA B pACTBOPEY
BrruncieHus ¢ UCIIOIB30BaHUEM ITOHITUS

67 «MOJISIpHAsi KOHLIEHTPAIMs PACTBOPEHHOTO
BCIIECTBAY

68 3arpsi3HEeHUEe TPUPOAHBIX BoA. OxpaHa 1
OUYMCTKA NPUPOAHBIX BOJ.

69 Brruncnenus ¢ UCIOIB30BaHUEM ITOHSITUS
«MaccoBas J10J1s1 BELIECTBA B paCTBOPE»
BrruncieHus ¢ UCIOIb30BaHUEM ITOHITUS

70 «MOJISIpHAsi KOHILIEHTPAIMs PAaCTBOPEHHOTO
BEIIIECTBAY

71 KonrtponsHast padora Ne 3 o teme "Bomopos.
Bopna. PactBopsl. OcHoBanus"

79 OKcHabl: COCTaB,

KJacCUUKALIUS, TPUBHAIILHBIE Ha3BaHUS

73 [TonydeHue n XuMHUECKHE CBOMCTBA OKCUIOB

74 [TonsiTHE O TUIPOKCUAX — OCHOBAHUSX U

KHUCJIOPOACOACPKAIINX KUCIIOTax
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75

duznueckre 1 XUMUYECKHUE CBOMCTBA KUCIIOT
[Tonyyenue kucior

76

77

78

Knaccudukanms ocnoBanuid. LLEnoun, nx
CBOWCTBA U CIIOCOOBI OJTYUCHUS
HepacTBopumbie OCHOBaHUS, UX CBONCTBA U
CTIIOCOOBI OTYYCHUS

[Tousatue 06 aMmpoTEpHBIX THAPOKCUIAX:
XMMHMYECKHE CBOMCTBA U MOJIy4YEHUE.
[IpuMeHeHne Ba)XHEUIINX OCHOBAHUM

Conn: COCTaB, KJ'IaCCI/I(bI/IKaI_II/IH, TPHUBUAJIBHBIC
Ha3BaHHA

79

dusnueckue 1 XUMHUUECKUE CBOMCTBA COJIEH.
[Tonyuyenue conen

80

81

82

I'enernueckas cBsA3p MEKy Kilaccamu
HEOPraHWYECKUX COCTMHEHUN

ITpakTryeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
COCIMHEHUI»

Beruucrienus no ypaBHEHUSIM XUMHUYECKON
peaKIMu: KOJIMYEeCTBa BEIlecTBa, 00bEMa,
MAacchl 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU MPOTyKTOB
peakuuu
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83

Brrunciienus Maccol MPOAYKTa PEAKLUHU 10
HM3BECTHOM Macce OJHOTO M3 UCXOJTHBIX
BEILIECTB, B3STOTO B BUJIE PACTBOPA,
coJIepKallero onpeaeIéHHYH0 MaCCOBYIO
JIOJII0 pacCTBOPEHHOTO BEIIECTBA

84

Kontponbnas padota Ne 4 o
TeMe"OCHOBHBIE KJIACChl HEOPraHUYECKUX
COeIMHEHUI"

85

86

ITonsatue o rpymnmnax CXOoAHbIX 3JICMCHTOB

DeMeHTHI, KOTOphIE 00pa3ytoT aM(pOTepHbIE
OKCHJIbI ¥ TUAPOKCHUIBI

87

[lepuoanuecknii 3akoH. OTKpbITHE
[Iepunonnueckoro 3akoHa

88

89

90

CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHUYECKUX IEMEHTOB
[Tepnonnueckoit cucremst J1.11. MeHnneneena

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB
XUMHUYECKHUX AJIEMEHTOB, METAIUTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM 1
nepuoiam

M3MeHeHune CBOMCTB COCIMHEHHU
XMMHYECKHX IJIEMEHTOB B IEPUOAAX U
rpynmnax
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

91 ero nosioxkenuto B [lepuoanueckoii cucreme 1
J.N. MenneneeBa
3unauenue [lepuoauyeckoro 3akoHa u

92 [Teproandeckoii CHCTEMbBI XUMUYIECKUX 1
3JICMEHTOB JIJISl Pa3BUTHS HAYKH U TIPAKTHKU

03 DIEKTPOOTPUIIATEILHOCTh XUMUYECKHIX 1
AJIEMEHTOB

94 KoBasieHTHast mossipHast CBS3h 1

95 KoBasienTHas HEMOIsIpHAst CBSA3b 1

96 HNonnas cBs3b 1

97 Kpucrannuueckue nu amop¢HbIe BelecTBa 1

08 Tunsl KPUCTATUTMUECKUX PEHIETOK U X 1
XapaKTePUCTHKU

99 CremneHb OKHCIICHUS

100 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1

101 XUMUYECKUE dTIEMEHTB — OKHUCIIUTEIH U 1
BOCCTaHOBUTENH

102 Kontponbnas padota Ne 5 o teme 1
"Ctpoenue aroMa. XuMUYECKasi CBA3b"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




TOUKA !'POCTA

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



