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ITosicHuTEIBLHASA 3aIMCKA.

[lepeueHr HOpPMATHBHBIX JOKYMEHTOB, HCHOJB3YeMbIX [UIsl COCTaBiIeHUs paboueit
IPOrPaMMBI:

3akona P® «O6 o6pazoBanum» Ne 273 ot 29.12.2013 r

denepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTENLHOTO CTaHIApTa OCHOBHOTO OOIIETO
obpazoBanus (IIpukaz Munnpocsemnienus Poccum ot 31.05.2021 N 287 "OG6 yrBep:KICHHH
(denepanbHOrO  TrOCYIapCTBEHHOIO  00pa30oBaTEIbHOIO  CTAHJApTa OCHOBHOTO  OOLIEro
oOpazoBanus" (3apeructpupoBano B Muntocre Poccun 05.07.2021 N 64101)

OyHIaMEHTAIBHOTO sJIpa coep KaHus 00111ero o0pa3oBaHus

TpeboBanmii K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHONW MPOTrPaMMBI
OCHOBHOTO 00Iero o0pa3oBaHMs, HpeACTaBIeHHbIX B @enepanbHOM TOCYIapCTBEHHOM
00pa30BaTeIbHOM CTaHJAPTE OCHOBHOI'O 0011ero 00pa3oBaHus

[Iporpammsbl pa3BuTHst 1 GOPMUPOBAHUS YHUBEPCAIbHBIX YUE€OHBIX JEUCTBUN, KOTOPbIE
oOecrnieunBaOT  (OPMUPOBAHUE POCCUHCKOW TIpaKAAHCKOM HAECHTUYHOCTH, OBJAJCHUE
KJIFOYEBBIMH KOMIIETCHIIUSIMHM, COCTABIIIIOIIMMHU OCHOBY JUIsl CaMOPa3BUTHS M HEIPEPBIBHOIO
o0OpazoBaHus

Kanennapuoro yue6noro riana MBOY OOII n. Kanaxunuer Ha 2021-2022 y4eOHbIi
TOJI.

Pabouas mporpamma yueOHOTO Kypca 1o XUMHHM 11t 8- 9 Kiacca pa3paboTaHa Ha OCHOBE
®I'OC BTOpOTO MOKOJEHHS, MPUMEPHOH MPOrpaMMBbl OCHOBHOTO O0IIEro oOpa3oBaHHUs IO
xumuu. [IpumepHass mporpamMmma OCHOBHOTO 001Iero oOpa3oBaHHs 1O XMMHUU U MPOTpamMMbl
Kypca Xxumuu i 8-9 kinaccoB oOmieoOpazoBarenbHbiX yupexaennii, atop H.H. Tapa. (Xumusi.
Paboune nporpammsl. [Ipenmernas nunus yueOnukoB I'.E.Pymsutnca, ®.I'. ®enpamana §8-9
KJlacchl: yueb. mocobue ansa obmeoOpazosar. opranusanuit/ H.H Tapa. - 3-e u3z.,mepepad.-
M.:IIpocsemenne, 2019.

Jlannast pabouasi mporpaMma peanu3yercs B ydeOHHKax i 00I1eoOpa3oBaTeNIbHBIX
yupexaenuii I'.E. Pyn3utuca u @.I'. ®enbamana «Xumus. 8 kiaace» U «XUMHUsL. 9 Kacc»

OO0mas xapakrepucTuka yue0HOro npeamera

B conepxaHum [aHHOrO Kypca NPEICTaBIEHBI OCHOBOIIOJIAralOIIME TEOPETHUECKUE
CBEJICHMSI IO XMMUH, BKIIIOYAIOIME M3YYEHHE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTU HUX
CBOMCTB OT CTPOEHUs, MUCCIEJOBAHME 3aKOHOMEPHOCTEH XMMHYECKHMX IPEBpPALICHUM W MyTel
yIpaBiIeHUS UMH B LIEJISAX MMOJTYUYECHUS BELIECTB, MATEPHAIOB, SHEPTUU.

Coneprxanue yueOHOT0 MpeaMeTa BKII0YAET CBEICHHUs 0 HEOPIraHUYECKHUX BEIECTBAX, UX
CTPOEHHUH U CBOMCTBAX, a TAK)KE€ XMMUYECKHUX IMPOIIECCAX, MPOTEKAIOUINX B OKPY’KAIOIIEM MHUPE.
Haubonee crnoxnble aneMeHTbl @yHIaMEHTAIBHOTO Spa Coep KaHusl 001iero oopa3oBaHus 1Mo
XUMUHU, TAKHE, KAK OCHOBBI OPraHUYECKON U MPOMBILIIEHHON XUMHH, IEPEHECEHBI B IPOTPAMMY
cpenHeit (MoHoM) 00111e00pa30BaTeIbHON IITKOJHI.

TeopeTnueckyro OCHOBY M3y4€HHUS HEOPraHMYECKOM XHUMHUHU COCTaBIJIIET AaTOMHO-
MOJIEKYJISIpPHOE y4eHue, nepuoanueckuid 3akon .M. MenzaeneeBa ¢ KpaTKMMHU CBEACHUAMH O
CTPOCHUHM AaTOMOB, BHMJAX XUMHYECKOW CBS3HM, 3aKOHOMEPHOCTSX INPOTEKAHHH XUMHUYECKHUX
peakuuii, CBOMCTBax, MOJYYEHHH, MPUMEHEHHH METAJUIOB, HEMETAUIOB W HX COEAUHEHHIA,
3HAKOMCTBO C BaXKHEHITUMU OPraHUYECKUMHU BEIIECTBAMU



B wn3ydeHum Kypca 3HAuMTEIbHA pOJIb OTBOJUTCS XHMHYECKOMY OKCIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U JIAOOPATOPHBIX pabOT M OMMCAHUIO UX PE3YIBTATOB; COOIIOICHUIO
HOPM U IIPABUJI MTOBEJICHHS B XUMUYECKHX JIAOOPATOPHUSIX.

OcCHOBHEBIE et N3ydCHUA XUMHUH HAIlIPpaBJICHLBI:
L Ha 0CBOCHUE BANCHEUWUX 3HAHUN 00 OCHOBHBIX IOHATHSX M 3aKOHaX XUMUU,
XUMHYSCKOM CHUMBOJIMKE,

. Ha oeladenue yMeHusAMY HaOMIOAATh XMMHUYECKHE SBJIEHHS, IPOBOIUTDH
XUMHUYECKHH SKCIIEPUMEHT, MPOU3BOJUTh PACUETHI HA OCHOBE XUMHUYECKUX (POPMYI BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

L4 Ha pazeumue MO3HABATCIIbHBIX NHTCPECOB N MHTCIUICKTYaAJIbHBIX CIIOCOOHOCTEH B
mponecce NpoOBEACHNUA XUMHNYCCKOI'O SKCIIEPUMEHTA, CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I5I 3HAHUM
B COOTBECTCTBHUH C BO3ZHUKAIOIIMMH KN3HCHHBIMHA HOTpe6HOCTﬂMI/I;

. Ha 60Cnumanue OTHOIICHUS K XMUMHU KaKk K OJHOMY M3 (yHIaMEHTAIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIeUEI0BEYECKOM KYIbTYpHI;

. HA NpUMeHeHUe NOLYYeHHbIX 3HAHUU U YMeHul T 6€30MacHOr0 MCIOIb30BAHU
BEIIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIICTBE W Ha MPOU3BOJACTBE, pPELICHUS
MPaKTUYECKUX 3aJla4 B MOBCEIHEBHOM XW3HH, MPEAYNPEKICHUS SIBICHUN, HAHOCALIUX BPE.
3/I0POBBIO YEJIOBEKA U OKpYKaroLIee cpeie.

OnHOM M3 BaXHEHIIMX 3aa4 OCHOBHOTO 0OIIero oOpa3oBaHUSs SBISETCS MOJITOTOBKA
oOyuarolmuxcsi K  OCO3HAaHHOMY M OTBETCTBEHHOMY  BBIOOpY  JKM3HEHHOTO U
npodeccnoHabHOTO MyTH. O0yYaromuecs TOJDKHBI HAYIUThCS CAMOCTOSATEIHHO CTABUTH LIEIH
U ONpeneNsTh MYTH HUX JOCTUKEHHs, HCIOIb30BaTh MPUOOPETEHHBIH B IIKOJE OIMBIT B
peasIbHOM JKU3HM, 32 paMKaMH y4eOHOTro mpoiiecca.

XuMus KaK y4yeOHbIN IpeIMeT BHOCUT CYIIECTBEHHBIN BKJIa/ B BOCIIUTAHUE U Pa3BUTHE
oOyJaromuxcsi; OHa MPU3BaHA BOOPYKUTh MX OCHOBAMU XUMHUYECKHX 3HAHHMA, HEOOXOIUMBIX
JUISL TIOBCEAHEBHOM KHU3HU, 3A0KUTh (PYHIAMEHT ISl 1adbHEHIIIero COBEpIICHCTBOBAHUS ITUX
3HaHMUW, a TakKXe CrocoOCTBOBaTh O€30MaCHOMY IIOBEACHHMIO B OKpYXKarolled cpene U
OepeXHOMY OTHOIIEHHI0 K Hel. Pa3BuTue moO3HaBaTeNbHBIX WHTEPECOB B IMpoliecce
CaMOCTOATENILHOTO TMPUOOPETeHUsS] XUMHUYECKHMX 3HAHUW W HCIOJB30BAHUE Pa3TUYHBIX
HMCTOYHUKOB UH(GOPMAITUH, B TOM YHCII€ KOMITBIOTEPHBIX.

Bocriuranune yOeXIEHHOCTH B TMO3UTHBHOM pOJIM XUMHUHU B JKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
OKpY>Karollen cpene.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

OcobeHHOCTH coliepKaHusl Kypca «XUMUS» SBISIOTCS TJIABHOW NMPUYUHOM TOTO, YTO B
0a3ucHOM yueOHOM (00pa30BaTENbHOM) IUTAHE ATOT MPEIMET MOSBISAETCS MOCIEAHUM B PSAY
€CTECTBEHHOHAYYHBIX AUCITUIUINH, ITOCKOJBKY JUIsl €r0 OCBOCHUS IIIKOJIBHUKH JTOJDKHBI 00J1a71aTh
HE TOJBKO OMNpPEJEJIECHHBIM 3alacoM IPEABAPUTEIbHBIX €CTECTBEHHO-HAYYHbIX 3HAHUW, HO U
JIOCTATOYHO XOPOIIO PAa3BUTHIM a0CTPAKTHBHIM MBIIIIICHUEM.

B oOpa3zoBarensHOI MporpaMMe Mo XMMUU Ha H3ydyeHHE XUMHUH B 8 U 9 Kimaccax
OTBOJUTCS 2 Yaca B HeJento, 68 4acoB B roj. Peanuzanmsi 1aHHON TPOTpaMMbl CITIOCOOCTBYET
HCIOJIb30BaHUIO Pa3HOOOpa3HbIX (opM opraHuzanvu y4eOHOTO Tpollecca, BHEAPEHUIO
COBPEMEHHBIX METO/I0B O0yUYEHHUS U MEJarOTHIECKUX TEXHOIOTHMA.

Pe3yabTaThl 0CBOCHHA Y4eOHOI0 peIMeTa

OcHoBHOI (opMO oOpraHuzanuu y4eOHOTO TIpolecca SBISETCA KIACCHO-YpOYHAs
cuctema. B kauecTBe MOMOTHHUTENBHBIX (OPM OpraHU3aluU O0Pa30BATENBLHOTO Ipoliecca
UCIIONIB3YETCSl  CUCTEMA  KOHCYJIbTAIlMOHHOW  TMOJJCPKKH, HWHAWBUAYATbHBIX  3aHSATHH,
camocTosiTeNlbHas paboTa ydalmuxcs C HCHOJb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TexHoyoruil. OpraHu3aiys COMPOBOKICHHS YUAIIUXCs HAIPABJICHA HA CO3/JaHUE ONTUMAaTbHBIX
YCIOBUH  OOy4YeHMs;  UCKIIOYEHHE  TCUXOTPaBMHUPYIOIIUX  (PAKTOpPOB,  COXpaHEHHE



MICUXOCOMATUYECKOTO0 COCTOSIHUS 3/I0POBBS YUAIINXCSI; PA3BUTHE MOJOXKUTEIbHON MOTUBALIMM K
OCBOEHHUIO MTPOTPAMMBI; pa3BUTHE UHIUBUAYATBHOCTH M OJAPEHHOCTH KaXKI0ro peOeHKa.
Pabouass mporpamma mnpemaycmaTpuBaeT (OPMUPOBAHHE y Y4YAIIUXCS OO0IIey4eOHBIX
YMeHHI U HABBIKOB, YHUBEPCAJbHBIX YUYeOHBIX JeliCTBUH M KJIO4YEBbIX KOMIIETEHIIUIi:
YMEHUE CaMOCTOSITEIbHO M MOTHBHUPOBAHHO OPraHU30BBIBATH CBOIO IO3HABATEIIbHYIO
JeSITeNIbHOCTh, HMCIOJBb30BAaHUE DJIEMEHTOB IMPUYMHHO-CIEJCTBEHHOTO U  CTPYKTYPHO-
(YHKIMOHATIBFHOTO aHAIN3a; ONPEICIICHHE CYIIHOCTHBIX XapaKTEPUCTUK H3y4aeMOro 00beKTa;
YMEHHE PAa3BEPHYTO OOOCHOBBIBATH CYXACHHS, JaBaTh OIpPEIEICHUs, IPUBOIUTDH
JI0Ka3aTeNIbCTBA; OLIECHUBAHUE U KOPPEKTHPOBKA CBOEIO ITOBEIECHUS B OKPYKAIOLIEM MUPE.
Pe3ysabrarsl u3ydyenusi Kypca «XumMus. 8 kiaace» , «Xumus. 9 Kiaace» nNpuBeCHbI B
pasznene «TpeboBaHHMS K YPOBHIO TOJTOTOBKHM BBITYCKHUKOBY», KOTOPBIM TOJHOCTBIO
COOTBETCTBYET cTaHmapTty BrToporo mokojeHus POI'OC. TpebGoBanus HampaBieHbl Ha
peain3alli0  CUCTEMHO-JIEATENIbHOCTHOTO, W  JMYHOCTHO-OPUEHTHUPOBAHHOTO  IOAXOJO0B;
OCBOGHUE YYAIlUMHUCSA HWHTEIJICKTYyaJbHOM U TMPAKTUYECKOM JEeATENbHOCTH;, OBJaJICHUE
3HAHUSIMU ¥ yMEHHSIMH, BOCTPCOOBAHHBIMH B TIOBCEIHEBHOM JKHM3HHU, IMO3BOJISIOIIUMHU
OpPUEHTUPOBATHCS B OKPYXKAIOIIEM MHPE, 3HAYMMBIMU JUISI COXPAHEHUS! OKPYKarolleld cpeibl U
COOCTBEHHOTO 3710POBbSL.
IInanupyemMble pe3yJbTaThl H3yYeHHS] YUeOHOT0 NIpeaMeTa
BbinyckHUK Hayuumces:

L4 OIMCHIBATh CBOMCTBA TBEPAbIX, XHUAKUX, Fa3006p33HHX BCIICCTB, BBIACIAA HX
CYLICCTBCHHBIC ITIPHU3HAKU;

L4 XapaKTCPpHU30BaTh BCUICCTBA IO COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb
MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCKY JaHHBIMH XapaKTCPHUCTUKaMH BCUICCTBA,

L4 PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKUX MOHSTHH: aToM, MOJICKYIIa,
XUMHYCSCKHI 9JICMCHT, MPOCTOC BCHICCTBO, CJIOXKHOC BCHICCTBO, BAJCHTHOCTb, HCIIOJIb3YA
3HAKOBYIO CHUCTCMY XUMHU,

o n300paxaTh COCTaB MPOCTEHUIINX BELIECTB C MOMOIIBIO XUMHUECKUX (GOopMyrT U
CYITHOCTh XMMHYECKHUX PEaKIHi C TOMOIIBI0 XUMUYECKUX YPaBHEHUH;

o BBIYHCIIATH OTHOCHTEIIBHYI0O MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a
TaK)K€ MacCOBYIO JOJIK0 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUSX;

. CPaBHHBATh 110 COCTABY OKCH/IbI, OCHOBAHUS, KUCIOTHI, COJIH;

J KJIacCU(PUITUPOBATh OKCUIBI M1 OCHOBAHUS 1O CBOMCTBAM, KHCIIOTHI U COJIM — TIO
COCTaBY;

. OMKCHIBATh COCTAaB, CBOWCTBA W 3HaueHHWE (B TMPUPOJAE U MPAKTUYECKOU
JIeATETbHOCTH YEJI0OBEKA) MPOCTHIX BEUIECTB — KUCIOPOAA U BOJOPOJA;

J MOJI30BATHCA JTAOOPATOPHBIM 000PYIOBAaHUEM U XMMUYECKOM TOCYIOM;

o MPOBOJIUTh HECIOXKHBIE XUMHUYECKHE OMBITHI W HAONIOJACHHUS 32 HU3MEHEHHUEM

CBOMCTB BEIIECTB B TPOIECCE UX MPEBpAIIEHHI; cOOM0IaTh MpaBuia TEXHUKH O€30IMacHOCTH
IpY IPOBEIEHUH HAOIIOACHUIN U ONBITOB;

° pa3inyaTb 3KCHCPUMCHTAJIBHO KHCJIOTBI W HICIIOYH, ITOJB3YACh HMHIHWKATOpaMHU,
OCO3HaTh HEOOXOAMMOCTh COOJIOJIEHUS Mep O0€30MacHOCTH NMPU OOpaIlIeHUH C KHCIOTaMU M
IIeJ0YaMHU.

. KnaccuduimpoBaTe MHOr00Opazne XMMHUECKUX peaklnui

. N3yuut cBOMCTBA METAJIIIOB, HEMETAJUIOB U UX COCIMHEHUIN

BBINYCKHUK noayyum 603mMoHcHOCHb HAYYUMbCA

. IpaMOTHO 00palaTbes ¢ BEIECTBAMHU B TIOBCEIHEBHOM KHU3HH;

. 0CO3HaBaTh HEOOXOJIMMOCTb COOJIOACHUS MPAaBUJI DKOJOTMYECKH Oe30MacHOro
[IOBEJCHUS B OKPYKAIOLICH IPUPOJAHON CPELE;

. MOHMMATh CMBICT U HEOOXOAUMOCTh COOJIIOICHUS TPEIITMCaHuI, TpeIsIaraeéMbIX B

MHCTPYKIUSAX 110 UCTIOJIB30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;



o HUCIIOJIB30BaTh HpHOGpeTeHHLIC KIIFOYCBBIC KOMIICTCHTHOCTH IIPU BBLIITOJHCHHUU
UCCIIEIOBATEIBCKUX MPOEKTOB 10 M3YYEHHUIO CBOWCTB, CIIOCOOOB IOJIYUYEHHUS M PaclO3HABaHUS
BEIIIECTB;

o pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETCHTHOCTb, HUCIIONB3Ys CPEICTBA YCTHOTO U
NUCHbMEHHOTO OOIICHHUS, TPOSIBIISATh TOTOBHOCTh K YBOKEHHIO HHOH TOYKH 3PEHUS TIpU
00CYXXJIECHUU Pe3yJIbTaTOB BBIMIOJIHCHHON pa0OTHI;

o O00OBEKTHBHO OICHHBATh MH()OPMAIIUIO O BEIIECTBAX M XMMHUYECKHX ITPOIIECCaXx,
KPUTHUYECKH OTHOCHUTBHCS K TICEBJIOHAYYHOW WH(OPMALIMU, HETOOPOCOBECTHOW peKiame,
Kacalomeﬁcsl HCII0JIb30BaHUA Pa3JIMYHBIX BEIICCTB.

Iepuonnyecknii 3aK0H U NMEPHOAUYECKAs] CHCTeMa XHUMHU4YeCKUX iemeHTtoB JI.H.

MenaeneeBa. CTpoe}me BelECTBA.
BBIHyCKHI/IK Hayuumcsa.

L4 KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC BJICMCHTBI Ha MCTaJlJIbl, HCMCTAJLJIbI, 3JICMCHTEI,
OKCHUABbI U THAPOKCHUABI KOTOPBIX aM(i)OTepHBI, W MHCPTHBIC 3JICMCHTLIL (I‘ a31)1) JJIs1 OCO3HAHUA
BA)KHOCTH YHOPAAOUYCHHOCTHU HAYUYHBIX 3HaHHﬁ;

. pacKphIBaTh CMBICI Iepuoanyeckoro 3akona /.M. Menneneena;

° ONKCBHIBATh W XapaKTEePHU30BaTh TAOIMUHYIO (OPMY MEPUOANYECKOH CHUCTEMBI
XUMHUYCCKUX DJICMCHTOB,

o XapaKTepU30BaTh COCTaB aTOMHBIX SJIEp U paclpeAesieHUe YUCIa AJIEKTPOHOB IO

OJICKTPOHHBIM CJIOsIM 4aTOMOB XHMHUYCCKUX OJJIEMCHTOB MAJIbIX IICPUOIOB HCpHOHH‘IeCKOﬁ
CHCTCMBI, a TAKXKC KaJIUA U KaJIbIIUA,

. paznuyaTh BUJbl XUMHUYECKOW CBSI3M: MOHHYI, KOBAJIECHTHYIO IMOJSPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U METAJUIMYECKYIO;

. n300pakaTh AJIEKTPOHHBIE (DOPMYJIBI BEIIECTB, OOPa30BAHHBIX XUMUYECKUMU
CBSI3MH PA3HOTO BUA;

. BBIABJISITh 3aBUCUMOCTh CBOWCTB BEIIECTBA OT CTPOCHUSA €r0 KPUCTAIIUYECKOU
pemieTky (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAIIINYECKOM );

. XapaKkTepU30BaTh XUMHUYECKHME DIIEMEHTbl M HX COEJIMHEHHUS Ha OCHOBE
MOJIO’KEHUS HJIIEMEHTOB B MIEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOSHUS X aTOMOB;

. ONKMCHIBATH  OCHOBHBIE  Mpeanocbulku  oTkpbiTus .M.  MenaeneeBsim

NnepruoanvICCKOro 3aKOHa u HGpHOI{H‘IGCKOfI CHCTCMBI XUMHYCCKHX 9JICMCHTOB u
MHOFOO6paSHYIO HAaYUYHYIO JCATCIBHOCTD YUCHOI'O,

) XapaKkTepU30BaTh HAyYHOE W MHPOBO33PEHUECKOE 3HAYEHUE MEPUOJIUUYECKOTrO
3aKOHA U MEPUOJINYECKON CUCTeMbl XUMUYEeCKUX dneMeHToB J[.M. Menneneena;
° OCO3HaBaTh HAy4yHbIE OTKPBITHS KaK pe3ylbTaT AIUTENbHBIX HaOII0ICHUH,

OIIBITOB, HaquOﬁ IMOJIEMHKH, IPCOAOJICHUA pr,[[HOCTGfI 1 COMHEHMI.
BbIlIyCKHI/IK nOJyuum 603MOMCHOCHIb HAYUUMBCA .

. OCO3HaBaTh 3HAYCHHE TCOPETHUECKUX 3HAHHWM I MPaKTHUUECKOH NesTeNbHOCTH
YeNIOBEKa,;

. OIMCHIBATh M3YYCHHBIE OOBEKTHI KaK CHCTEMBI, MPUMEHSS JIOTUKY CHUCTEMHOTO
aHaJIN3a;

. MPUMEHSTh 3HAHHUS O 3aKOHOMEPHOCTSX MEPUOAMYECKON CHCTEMbl XMMHUYECKUX
AIIEMEHTOB JIJIsl OOBSICHEHHSI U TIPEIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

. pa3BuBaTh HWHMOPMAIMOHHYID KOMIETEHTHOCTh TIOCPEACTBOM  YTIIYOJICHHS

3HaHUH 00 HUCTOPUHU CTAHOBJICHUSA XHUMHYISCKOMN HAayKH, €€ OCHOBHBIX HOHHTI/If/i, MEpUoaANICCKOIro
3aKOHa KaK OJHOIo M3 BaKHEHIIIUX 3aKOHOB npupoadbl, a TaKK€ O COBPEMCHHBIX HJOCTHUXKCHUAX
HAayKH U TCXHHUKHU.

MHoroo0pa3ue XuMHYECKHX peaKkuuid.
BbInyCKHUK Hayuumces:



J OOBSICHATH CYyTh XUMHUYECKUX MPOIIECCOB;

J HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIU;

J YCTaHABIIMBATh MPUHAAICKHOCTh XUMHUYECKON PEaKIMH K OMpPEJCIICHHOMY THUITY
[0 OJJHOMY U3 KJIacCU(ULIMPOBAHHBIX TPU3HAKOB:

1) mo yucily ¥ COCTaBy MCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIMH (PEaKIMN COSAUHEHNUS,

pasIoKeHMs, 3aMeIIeHUs 1 0OMEHa);

2) 1O BBIICICHUIO WIA TOIJIOMEHUIO TEIUIOTHl (PeaKIuu HK30TEPMUUYECKHE |
SHIO0TEPMUYECKHE);

3) MO H3MEHEHUIO CTENEHEH OKMUCIECHUS XUMHUYECKHX 3JIEMEHTOB (OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIUN);

4) mo oOpaTuMOCTH Tpoliecca (peakuu o0paTuMbIe U HeOOpaTHMBIE),

. HA3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEAKIINL;
. Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CMEIICHUE XUMHYECKOTO PABHOBECHS;
J COCTABJISITh YPAaBHEHUS DJIEKTPOJIUTHUYECKOM JUCCOLMAIMKM KUCIOT, IETOYeH,

COJIeH; TOJNHBIE M COKpAIICHHbIE WOHHBIC YPAaBHEHUS peakuuii oOMeHa; ypaBHEHUS
OKHUCJIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKIIM;

. POTHO3UPOBATHh MPOMYKTHl XUMHUYECKUX peakiuii mo ¢opmynaM / Ha3BaHUSIM
MCXOJIHBIX BEUIECTB; ONPEACIATh MCXOAHBIC BEIIECTBA MO (popMyniam / Ha3BaHHSM TPOIYKTOB
peaxkuuu;

. COCTABJIAITh YPaBHEHUs PEAKLUUN, COOTBETCTBYIOIIUX IOCIEA0BATEIBHOCTH
(«uenouke») MpeBpalieHUl HEOPTaHUYECKUX BELIECTB PA3IUYHbIX KJIACCOB;

. BBIABIIATH B IIPOLIECCE DKCIEPUMEHTA IIPU3HAKH, CBUIETEIbCTBYIOLIUE O
IIPOTEKAaHUU XMMHUYECKOU PEaKIuH;

. TOTOBUTH PACTBOPHI C ONPEJECIIEHHON MacCOBOU J10JIEH paCTBOPEHHOTI'O BEILIECTBA;

. OIpPEIEIATh XapakTep Cpedbl BOIHBIX PAaCTBOPOB KHCIOT M WICIOYEH 110
U3MEHEHUIO OKPACKU UHIUKATOPOB;

. IIPOBOJIUTH KA4YECTBEHHBIC DPEAKLWH, IMOATBEPKIAOIINE HAIMYHE B BOJHBIX

pacTBOpax BEUIECCTB OTACIBHBIX KATHOHOB U aHHMOHOB.
BLIHyCKHI/IK ROJIy4YUmM 603MOMCHOCHID HAYUUMBCA .

. COCTABJIATh MOJICKYJISPHBIE W IIOJIHBIE HMOHHBIE YPABHEHUs 10 COKPALICHHBIM
WOHHBIM YPaBHEHHUSIM;

. IIPUBOAUTH MPUMEPHI PEAKLNN, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3aHUMOCBSI3U
MEXy OCHOBHBIMH KJIaCCaMU HEOPIraHUYECKHUX BEILECTB;

. IIPOrHO3MPOBATh PE3yJbTaThl BO3JCHCTBHUS pa3IUYHbIX (PAaKTOPOB Ha CKOPOCTh
XUMUYECKON PEAKIINU;

. IPOTHO3UPOBATh PE3YNbTAaThl BO3ACUCTBUS pa3IMYHbIX (PAKTOPOB HA CMEIIEHUE

XUMHYECKOTO PAaBHOBECHS.
MHuoroo0pa3ue BemecTs.

BbInyckHUK Hayuumca:

. ONpEeNeNATh IPUHAUIKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY W3
U3YYEHHBIX KJIACCOB/TPYIIIT: METAJUIbl U HEMETAJLIbI, OKCH/IbI, OCHOBaHMsI, KUCJIOTHI, COJIH;

. COCTaBJIATH (GOPMYJIbI BEIIECTB 0 UX Ha3BAHUSM;

. ONpEENATh BAJICHTHOCTh M CTENIEHb OKUCIIEHHS 3JIEMEHTOB B BEILIECTBAX;

. COCTaBJATh (OPMYJIbI HEOPraHMYECKHX COEIWHEHUH 10 BaJICHTHOCTSIM W

CTCIICHAM OKHUCJIICHUA DJJICMCHTOB, a TaKXKC 3apsAgaM HWOHOB, YKAa3aHHBIM B Ta6n1/1ue
PacTBOPUMOCTH KHCJIOT, OCHOBaHUH H COJICH;

° OOBICHSTH 3aKOHOMEPHOCTU H3MCHCHUIA (1)I/ISI/I‘-IGCKI/IX M XUMHYECKUX CBOMCTB
IMPOCTBIX BEIICCTB M HMX BBICIIHMX OKCH/OB, O6p330BaHHI)IX SJIEMEHTAMH BTOPOro W TPETHETO
HIEPHOJIOB;



° Ha3bIBATh O6IJ_II/IG XHUMHWYCCKHEC CBOI>'ICTB3., XApPaKTCPHBIC JII TPYIII OKCHUIOB:
KHCJIIOTHBIX, OCHOBHBIX, aM(i)OTCpHBIX.

J Ha3bIBaTh OOINME XMUMHYECKHE CBOWMCTBA, XapaKTEpHBIC IS KaKIOro Kiacca
BEIIECTB;

J IOPUBOAUTh MPUMEpPbl peakuuii, MOATBEPKIAOIUX XUMHUECKHUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAaHUH U COJIeH;

o ONpEAENATh BEIIECTBO — OKHUCIUTENb W BEIIECTBO — BOCCTAHOBUTEIL B
OKHUCJIUTEIBHO — BOCCTAHOBUTEJBHBIX PEAKIIMSIX;

J COCTABJIATh JIEKTPOHHBIN OallaHC 10 MPEI0KEHHBIM CXeMaM PEeaAKIIMA;

J IPOBOJUTH JIAOOPAaTOPHBIC OIBITHI, MOATBEPKAAIOIINE XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEILECTB;

J POBOJUTH J1a0OPATOPHBIE OIBITHI MO MOJYYEHUIO M COOMPAHUIO ra3000pa3HBIX

BEUICCTB: BOJOPOJAA, KHCIOPOAA, YIJIEKUCIOrO ra3a, aMMHMAaKa; COCTaBIATh ypaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.
BbIIyCKHUK IOJIYYHT 603MOHCHOCHb HAYHYUMBCA .

* TPaMOTHO 00paIIaThCs C BEMIECTBAMHU B MIOBCEIHEBHOM JKU3HU;

* O0OCO3HaBaTh HEOOXOAMMOCTh COOJIOJACHHS TMPaBUI JKOJIOTUYECKH O€30MacHOro
MOBEJICHUS B OKPYXKAIOUIEH TPUPOJIHON CpEeIE;

¢ IIOHMMATb CMBICI H HCO6XO,I[I/IMOCTB CO6J'IIOI[6HI/I$I HpeI[HPIcaHHﬁ, npeaiiaraCMbix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XHMHH U ap.;

* WCIOJIB30BaTh MPUOOPETEHHBIC KIIOYEBBICE KOMIETCHTHOCTH TIPU BBIMOJHEHUU
MCCJIEIOBATENILCKUX MPOEKTOB [0 M3YYEHUIO CBOMCTB, CIIOCOOOB MOJYUYEHHUS U PACIO3HABAHUS
BCIICCTB;

* pa3BUBATb KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3ys CpPEICTBA YCTHOM U
NUCbMEHHOW KOMMYHHMKAIlMM TpH paboTe ¢ TEeKCTaMu Yy4yeOHUKAa U JIOTOJIHUTEIbHOU
JUTEPATypoOi, CIPaBOYHBIMU TaOIMIIAMU, MPOSBIATH FOTOBHOCTh K YBA)KEHUIO HMHON TOYKHU
3peHusi IpU 00CYKIEHUU Pe3yIbTaTOB BHIMOIHEHHON pabOThI;

* OOBEKTHBHO OIICHHBAaTh WH(MOPMAIIMIO O BEIIECTBAX M XHUMHUYECKHUX MpoIleccax,
KPUTUYECKH OTHOCUTBCS K TICEBJOHAy4YHOW HHQOpManuu, HEJ0OPOCOBECTHONW peEKIame,
Kacarolleics UCTI0Ib30BaHMs Pa3IMYHbIX BEILIECTB.

* OCO3HaBaTh 3HAUCHHE TEOPETUYCCKUX 3HAHMU IS TPAKTUYECKOH JeSATeTbHOCTH
YEeJI0BEKA;

¢ OIMIMChIBATH U3YUCHHBIC 00BEKTHI KAk CHUCTCMBbI, IPUMCHAA JIOTUKY CUCTCMHOI'O aHaJIn3a,

¢ TOPUMCHATH 3HAHHUA O 3aKOHOMCPHOCTAX HepHOHHqCCKOﬁ CUCTEMBI XHMHWYCCKUX
9JICMCHTOB JIA OOBSICHEHHS U NpCABUACHUA CBOICTB KOHKPCTHBIX BCUICCTB;

* pa3BHUBATb I/IH(I)OpMaI_II/IOHHy}O KOMIIECTCHTHOCTb MOCPCACTBOM er'Iy'6J'ICHI/ISI 3HAHUH 00
HUCTOPUHN CTAHOBJICHHUA XUMHYSCKOMN HAyKH, ©€ OCHOBHBIX HOHHTHﬁ, NepruoaANYCCKOro 3aKOHa KakK
OJIHOTO W3 BaKHEHIIIMX 3aKOHOB npupoAbl, a TaKKC O COBPCMCHHBLIX NOCTUKCHHAX HAYKU H
TCXHUKU.

* COCTABJIATH MOJIEKYJISIPHBIE U MOJHBIE MOHHBIE YPAaBHEHHUS 110 COKPALIEHHBIM MOHHBIM
YpaBHEHUSM;



* MPUBOAMTH MPUMEPHI PEAKIHM, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBS3U
MEXy OCHOBHBIMH KJIACCaMU HEOPTraHUYECKHUX BEIECTB;

* IPOrHO3UPOBATh pPE3YIbTAaThl BO3AEUCTBHUS pa3IMYHbIX (AKTOPOB HA M3MEHEHUE
CKOPOCTH XMMHUUYECKOU PEaKLIUH;

¢ IPOrHo3upoOBaTh PE3YIbTATHI BOS,I[GﬁCTBHﬂ Pa3JIMIHBIX (baKTOPOB Ha CMCHICHHC
XUMHYECCKOI'O paBHOBECHA.

¢ IIPOrHO3UPOBATh XUMHUYCCKUC CBOMCTBaA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUSA;

® IIPpOrHO3UPOBATH CITIOCOOHOCTE BE€IICCTBA IMPOABJIATH OKUCJIIMTCIIbHBIC 5048
BOCCTaHOBHUTEIbHEIC CBOMCTBA C y‘léTOM CTEIIEHEH OKHCIICHHS 3JICMCHTOB, BXOIAIIHUX B €TI0
COCTaB,

¢ BbIIBJIATH CYIICCTBOBAHUC TeHETUYECKON B3aHMMOCBSI3HU MCKAY BCHICCTBAMHU B PANY:
IMPOCTOC BCHICCTBO — OKCHUA — I'MAPOKCU — COJIb,

¢ OpraHu30BbIBATH, IHNPOBOAUTL YYCHHYCCKHUC IIPOCKTHI II0 HMCCICIOBAHUIO CBOMCTB
BCUICCTB, MMCIOIIHNX BAaXHOC ITPAKTHYCCKOC 3HAYCHUC.

Conep:xaHue Kypca XuMuH B 8 kiacce

Pa3znesn 1. OcHOBHbIe NMOHATHA XUMHUM (YPOBEHb ATOMHO- MOJIEKYJISIPHBIX
NpeACTABJICHUI).

IIpenmer xumuu. XUMus Kak 4acTh €CTECTBO3HaHMSA. BeliecTBa n ux cBoictsa. Metobl
MO3HAHMUSI B XUMHUHU: HaOJOJeHue, OdKcnepuMmeHT. Ilpuemsl Oe3omacHoOW paboOTH ¢
o0opynoBanueM u BemecTBaMu. CTpoeHue TIaMeHu

Uucteie BemectBa U cMecu. CriocoObl OYMCTKHM BEIIECTB: OTCTanMBaHuWe, (UIBTPOBAHUE,
BBIIIAPUBAHUE, KpUCTAUIM3ALMs, JUCTAUIANUA. Du3nyeckue W XUMUYECKHUE SIBJICHUSA.
Xumnueckue peakuuu. [Ipru3Haku XMMHUYECKUX PeakUUid U YCIOBHUSI BOSHUKHOBEHUS M TEUEHUS
XUMHYECKUX PEaKIUM.

ATOMBI , MOJIEKYJIBI U MOHBI. BeliecTBa MOJEKYISPHOrO U HEMOJIEKYISIPHOTO CTPOCHHS.
Kpucrannmueckue u amopdubie BemecTBa. Kpucramimueckue perieTkd: WOHHAs, aTOMHAs U
MOJIEKYJIApHas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT TUIA KpUCTAIIIMYECKOH pemeTku. [IpocTsie n
CIIOJKHEIC BellecTBa. XUMHUYCSCKUM dJIEMEHT. MeTallIlbl 1 HeMETaUThl. ATOMHAsI €IUHHUIIA MacChI.
OtHocuTeIbHAS aTOMHAs Macca. S3pIK XuUMHU. 3HAKH XHMHUUYECKHX DJJIEMCHTOB.  3aKOH
MOCTOSTHCTBA COCTaBa BeIIeCTBA. XuMuueckue (opmyabl. OTHOCHUTENIbHAS MOJICKYJsIpHAas
Macca. KadecTBEHHBIM M KOJHMYCCTBCHHBIM COCTAB BEIISCTBA. BEIYMCIIEHHE MO XUMHYCCKUM
dbopmynam. MaccoBast J0JIs1 XUMHUYECKUX DJIEMEHTOB B CJI0KHOM BEIIIECTBE

BanenTHOCTh XUMHYECKHUX 3JIeMEHTOB. OrpenesieHne BaJl€HTHOCTU JIIEMEHTOB 10
dbopmynam OmHapHBIX coeauHeHud. CocTaBlieHne XUMUIECKUX (hOPMYIT IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE y4Y€HHE. 3aKOH COXPAHEHHS MacCChl BEIIECTB. Kuzup u
nesrensHOCTh M.B. JIoMoHOCOBa. XUMUYeCKHEe ypaBHEHUS. TUIIBI XUMHUYECKUX PEAKIIMN

Kucnopon. Haxoxnenue B mnpupone. I[lomydenue kucnopoma B jaboparopuud U
MIPOMBIIUIEHHOCTH. PU3NYECKHE U XUMUUYECKHE CBOMCTBA KHUCIopoaa.. [[pumenenune kucinopona.
Kpyrosopor kucinopona B mpupone. O30H , amioTponusi Kuciopoja. Bo3ayx u ero cocras.
3amuTa aTMOc(hEpHOro BO3yXa OT 3arpsa3HEHHH.



Bomopon. Haxoxnenue B 1mpupoze. [lonyyenue Bomopona B JabOpaTOpUM U
MPOMBINUIEHHOCTH. @DU3MYeCKMe MW XUMHUYECKHME CBOWCTBa Bojaopona. Bomopon —
BOCCTaHOBUTENb. Mephl Oe3omacHocTy ipu padboTe ¢ BogopoaoM. [Ipumenenne Bogoposa.

Bonma. Metonbl ompeneneHusi cocTaBa BOJAbl — aHAIU3 W cUHTE3. Dusnueckue u
XUMHUYECKHE CBOWCTBA BOJABI. Boma B mpupoae W CrmocoObl €€ OYHMCTKH. Adlpaius BOJEBL
Xumuueckue cpoiicTBa Bojbl. [Ipumenenwe Boawsl. Boma — pactBopurenb. PacTBopuMOCTh
BellecTB B Bojie. OnpeiesieHne MacCOBOM J0JM PACTBOPEHHOI'O BEILIECTBA.

KonuuectBenuble oTHOIIEHU B XuMuHu. KonnuectBo BemectBa. Mok, MossipHast macca.
3akon ABoranapo. MomsipHblii 00beM Ta30B. OTHOCHTENBbHAS IIOTHOCTH Ta30B. OObBEMHBIE
OTHONIEHHUS ra30B IPU XUMUYECKUX PEaKIIMIX.

Bakneiimme kiacchl HEOpPraHUYEeCKHX coenuHeHud. OKCHUIBL: COCTaB, KJIacCU(UKAIIHSL.
OCHOBHBIE W KHUCJIOTHbIE oOKcuiabl. HomeHkiarypa okcuaoB. DPU3MYECKHE U XUMHYECKHE
CBOMCTBA, MOJIy4YEHUE, MPUMEHEHUE OKCHUIOB.

I'mpapoxcunpl.  Knaccudukammss ruapokcuaoB. OcHoBanusi. CoctaB. Illenoun wu
HEpacTBOpUMbIE OCHOBaHUsA. HoMeHknaTypa. PU3NYECKUE U XUMHYECKHAE CBOKMCTBA OCHOBAHMIA.
Peakuus nefitpanuzanuu. [lonydenue. [Ipumenenne. AMpoTepHble OKCUIBI U TUIPOKCHIBI.

Kucnorel: cocraB, kiaccuduKaius M  HOMCHKJIaTypa. DU3HUYECKHE U XUMHYCCKHC
CBOMCTBA KUCJIOT. DJIECKTPOXUMHUYECKUN s/l AKTUBHOCTH METAJIJIOB.

Comnu: coctaB, kinaccupukanus U HOMEHKIaTypa. DOU3NYecKue U XMMUYECKHUE CBOMCTBA
coneit. PactBopumocTs coseil B Bojie. XMMHUYECKHE CBOMCTBA COJIEH CITOCOOBI MOJIYUYEHHUS COJICH.
IIpumenenue conen

['eneTnueckasi CBA3b MEXKy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX COCIUHEHMII.

Pazgen 2. [lepuoauyeckuii 3aK0H M epHOAUYECKAsA CHCTeMAa XHMHYECKUX
3neMmenTOB [I.M.MenpneneeBa. Ctpoenune aroma.

[TepBble TOMBITKA KIACCU(PUKAINN XUMHUECKUX 3JIeMEHTOB. [IOHITHE O TPyIIax CXOMHBIX
aneMeHTOB. EcTecTBeHHBIE ceMeNCTBa IIETOUYHBIX METAIIOB U TAJIOT€HOB. biiaropoaHbie ra3bl.

ITepuonnueckuii 3akon J[. 1. Menneneesa. [lepuoanyeckas cucrema Kak €CTECTBEHHO-
HayyHas Kiaccu(uKamus XUMHUYECKHUX OdJIeMEHTOB. TabmuyHas Qopma mpencTaBIeHUsS
KJaccuukanus XUMHUECKHX 2elieMeHTOB. Ctpykrypa Tabmunbl «llepromnyeckas cuctema
xummudeckux snemeHToB JI. . MenneneeBa» (kopotkas ¢opma): A- u b- rpynmbl, mepuos.
®u3nYecKuil CMBICIT MMOPSIKOBOTO dJIEMEHTa, HOMEpPA Mepruoja, HoMepa rPpyIIbl (I SJIEMEHTOB
A-rpymm).

Crpoenue aroma: siApo M AJIEKTpOHHAst 00ojouka. CocTaB aTOMHBIX sJiep: MPOTOHBI U
HEUTpoHbl. M30TONBL. 3apsi aTOMHOTO sipa, MaCCOBOE YHMCIIO, OTHOCUTEIbHAsA aTOMHasl Macca.
CoBpeMeHHast GOpMYITHPOBKA OHITHS «XUMUYECKHUI DJIEMEHT.

DnekTpoHHass 000J0YKa aToMa: TMOHATHE 00 SHEPreTUYeCKOM YpPOBHE , €ro €MKOCTH.
3arnojiHeHUE DJJIEKTPOHHBIX CJIOEB Y aToMa »JJEMEHTOB TIEPBOTO — TPETHETO IEePUOIOB.
CoBpemeHnHast POpMYIHPOBKA MEPUOAMUECKOTO 3aKOHA.

3HaueHne nepuoAuYecKoro 3akoHa. Hayunele  goctsbkenus  J[.M.Menpaeneena:
WCIIPaBJIE€HUE OTHOCUTEIBHBIX ATOMHBIX MAacC, MEPECTAHOBKM XHMMHUYECKUX JJEMEHTOB B
nepuoauyeckoit cucreme. Kusnb u gesrensHocts [. . Menaeneesa.

Crpoenue aroma. CocTaB aTOMHBIX sifiep. DneKTpoHbl. M30Tonbl. CTpoeHne 3IEKTPOHHBIX
0005109eK aTOMOB TIepBhIX 20 371eMeHTOB Tieproandeckoi cuctemsl J. Y. Menpaeneena.

Pa3nen 3. CTtpoeHne BemecTs.

DNEeKTPOOTPUIIATETLHOCTh XUMHYECKUX d3JIeMEHTOB. (OCHOBHBIE BHJIBI XHMHYECKOMN
CBSI3U: KOBaJEHTHAsl HEMOJSpHAas, KOBAJIEHTHAs MOJISIpHAs, UOHHAsA. BaleHTHOCTh AJIEMEHTOB B
cBeTe 2JIeKTpoHHOU Teopuu. CteneHb okuciaeHus. [IpaBuiia onpeeneHus: CTEeHH OKUCICHUS
AJIEMEHTOB.



JemoncTpanun. O3HaKoMIIeHHE ¢ 00pa3iiaMu MPOCTHIX U CIOKHBIX BerecTB. CrocoObl
OYMCTKH BEIIECTB: KpUCTAUIM3AIMA, JUCTWUIANMSA. ONBITH, MOATBEP)KIAIONINE 3aKOH
COXpaHEHHUS MACChl BEIIECTB.

[Tonyuyenne u coOWpaHHe KHUCIOPOJA METOJOM BBITECHCHHS BO3yXa H BOJBI.
Omnpenenenne cocraBa Bo3ayxa. Komnmeknuss HedTH, KaMEHHOTO YIisi M TMPOAYKTOB HX
nepepadoTKH.

Amnamn3 Boanl. CHHTE3 BOJIEL.

3HaKOMCTBO ¢ oOOpa3liaMH OKCHJOB, KHUCIOT, OCHOBaHMK M cousieid. HewTpamuzamus
1IEJI0YM KUCIIOTOU B IPUCYTCTBUU UHAUKATOPA.

dusnyueckrue CBOWCTBA IICIIOYHBIX METAJJIOB. B3auMoaeicTBHE OKCHIOB HaTpHS,
marHusi, ¢ochopa, ceppl C BOJOW, HCCIECAOBAaHHE CBOWCTB MOJYYEHHBIX MPOIYKTOB.
B3aumoneiictBue HaTtpus U Kanus ¢ Bojod. dusnyeckue cBOCTBA raJioreHoB. B3anmoeiicTBre
ATIOMHUHHUS C XJIOPOM, OPOMOM ¥ HOAOM.

ComoctaBineHue (PU3MKO-XMMHUYECKMX CBONCTB COCJUHEHWHW C KOBAJICHTHBIMH |
HOHHBIMH CBSI3SIMH.

JlabGopaTopHble ONBITHI.

PaccmoTpenue BemecTB ¢ pa3nuuHbIMU (pr3nYecKMMH cBOMCTBaMu. Paznenenne cmecu ¢
noMmoniplo  MarHuta. [lpumepbl  ¢u3HuUeckMx W XUMHYECKMX  sBIeHUi. Peakuuw,
WUTIOCTPUPYIOIIME OCHOBHBIE NPHU3HAKU XapaKTEpHbIX peakiuu. PasnokeHue OCHOBHOIO
kapoonata menu (II). Peakiius 3amernieHus Meau Kene30M.

O3HakomiIeHHE C 00pa3laMu OKCUJIOB.
B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).
OnbIThI, TOATBEPAKAAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUH.

IIpakTuyeckue padoTbl
[IpaBuia TeXHUKH O€30MACHOCTH MpH paboTe B XUMHYeCKOM KaOuHere. O3HAKOMIIEHHE C
71a00paTOpPHBIM 000PYIOBAaHUEM.

OuncTka 3arps3HEHHON TOBapEHHOMN COJIH.

[Tonyuyenue u CBOMCTBA KUCIOPOJA

[TosryueHnue BOIOpOAa U U3YUYEHUE ETO CBOWCTB.

IIpuroroBneHue pacTBOPOB COJIEH € ONPEIEIEHHON MaCCOBOM JT0JIEN pacTBOPEHHOTO BEUIECTBA.
Pemenne »skcrnepuMeHTanpHBIX 3a7ad 1O TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKUX
COCIMHEHUI».

PacyerHble 3agaun:

Brruucienne OTHOCHUTENBHOM  MOJEKYJISIPHOM Macchl  BemectBa 1o  (Gopmyre.
Breruncnenre MaccoBOM  IOJIM  AJIEMEHTAa B XMMHYECKOM COCIMHEHUH. Y CTAHOBIICHHE
npocrteiiien (opMyIibl BEIIECTBA IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxzaeHne MaccoBOW 10JIM paCTBOPEHHOIO BELIECTBA B pacTBOpe. BrrunciieHne maccsl
pPacTBOPEHHOIO BEUIECTBA U BOABI JJIsi IPUTOTOBJIEHHS pacTBOpA OIpeeIEHHONW KOHIICHTPAIUH.

OOBEMHBIE OTHOIICHUS Ta30B MPH XUMUYECKHX PEAKIUSX.

Boruncnenuss mo XMMHYECKUM YpaBHEHHUSM MaccChl, 00bEMa M KOJIMYECTBA BEIIECTBA
OJTHOTO W3 TPOJYKTOB PEAKIMU IO Macce HCXOIHOTO BelecTBa, 00BEMY WM KOJIMYECTBY
BEILECTBA, COAECPKALIETO ONPEIEIEHHYIO OO TPUMECEH.

Conep:xanue Kypca xuMum B 9 kiacce.

Pa3nes 1. MHoroo6pasue XuMHYeCKHX PeaAKIU.

Krnaccudukanysa XuMHUECKUX peaklui: peakui COeTUHEHNUS,

pasnoxeHus, 3amelieHus, oOMmeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaKIUH.
Oxucnurenb, BOCCTAHOBUTENb, IPOLECCHl OKUCIEHUS M BoccTraHoBieHHs. CocTaBieHHe



YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMH C MOMOIIBI0O METOJA 3JIEKTPOHHOIO
Oananca.

TeroBbie G(HEKTHl XUMHUYECKUX PEAKIUH. DK30TEPMUUYECKHUE M DHIOTSPMHYECKUE
peakuuu. TepMoxuMHUecKue ypaBHeHHs. Pac4€Tbl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

CkopocTh XUMHUECKHX peakiuid. DakTopbl, BIUSAIOMIME HA CKOPOCTh XUMHUYECKUX
peakuuii. [leppoHayanbHOE MpEACTaBICHUE O KaTaJIU3E.

Oo6patumbie peakiuu. [ToHATHE O XUMUYECKOM PAaBHOBECHH.

XHUMHUYECKUE PEaKIMu B BOJHBIX PAacTBOpax. DJEKTPOJMTHI U HEIJIEKTPOIUTHI. VOHBI.
Karunons!l u annonsl. I uapatnas teopust

PacTBOPOB. DIIEKTPOIUTUYECKAS JUCCOUALUS KHCIIOT, OCHOBAaHUM

u coneil. Citabbie U CHIIbHBIC 3JICKTPOIHTHL. CTETeHb TUCCOLUAIUY.

Peakuuu nonHoro ooMeHa. Y cioBus T€UEHUS peaKIMii HOHHOTO

oOMeHa 10 KOHIAa. XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUI B CBETE MPEJCTaBICHUNM 00 AIEKTPOIUTUYECKONW AMCCOLUAIMN U OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.

[ToHsTHE O TUAPOIU3E COJIEH.

JdeMmoncTpanum:

[Ipumepsl 5K30- 1 SHIOTEPMHUUECKUX peakiuil. BzanmoelicTBre IMHKA C COJITHOU U
YKCYCHOH KHCI0TOU. B3auMopeiicTBue rpanyIMpOBaHHOIO IMHKA U LIMHKOBOM IbLIN C COJITHOM
kucioToi. Bzanmonericreue okcuna meau (I1) ¢ cepHOi KMCIIOTOM pa3HON KOHIIGHTPAIlUU TIPH
pa3HbIX TEMIIEpaTypax.

l'openne yrisi B KOHUEHTPUPOBAHHOW a30THOM Kuciore. l'opeHue cepel B
pacIUIaBICHHON cenuTpe. McnbiTanne pacTBOPOB BEILIECTB HAa MIEKTPUUYECKYIO ITPOBOAUMOCTD.
JIBMKEHNE HOHOB B MJIEKTPUYECKOM I10JI€.

I[IpakTuyeckue padboTbl:

N3yuenne BIUsAHMS YCIOBUM IPOBENCHHS XUMHUECKOW PEAKIIMK Ha €€ CKOPOCTb.

Pemenne skcnepuMeHTaNbHBIX 3a7ad 10 TeMe «CBOMCTBAa KUCIOT, COJEH U OCHOBAHUMI
KaK DJIEKTPOJIUTOB

JlabopaTopHbIe ONBITHI:

Peakuyuu oOMeHa Mexly pacTBOpaMU 3JIEKTPOJIUTOB

PacuerHsble 3agaun: BerunciieHus 110 TEPMOXUMUYECKUM YPAaBHEHUAM PEaKIU.

Pa3nes 2. MHoroo6pa3sue BemecrTs.

Hemeramnsl. T'asorensl. IlonokeHne B NEPUOAUYECKOM CHUCTEME XUMHUYECKUX
JJIEMEHTOB, CTPOCHHUE UX aTOMOB. HaxoxaeHue

B npupojie. PU3nUecKre U XUMHYECKHE CBOMCTBA TAJIOT€HOB.

CpaBHuTENbHAs XapaKTEPUCTHKA TrajoreHoB. IlomyuyeHue W NpUMEHEHHE TaJOreHOB.
Xnop. Puznyeckne M XUMHUYECKHe cBoOMCTBa xJopa.llpumenenue xmopa. XJopoBOAOpOA.
®uznueckue cpoiictBa. [lomyuenne. CongnHad kucnora u e€ conu. KauecTBeHHas peakuus Ha
XJIOpUI-MOoHbI. Pacrio3naBanue Xja0pua0B, OpOMHIOB, HOIHIOB.

Kucnopon u cepa. IlonoxxeHne B NEpUOANYECKON CHUCTEME XUMHUYECKHX JJIEMEHTOB,
cTpoeHue ux aroMoB. Cepa. AJIOTpONUS CEpBHI.

dusnueckue U XUMHUYecKue cBolicTBa. Haxoxaenue B mpupoxe. IIpuMeHeHue cepsl.
CepoBonopoa. CepoBogopoIHAsI KUCIIOTA U €€ COJH.

KayectBennast peaknuss Ha cyiabua-uonsl. Oxcupg cepbi(IV). ®usnyeckue u
XxuMuueckue cporctpa. [Ipumenenune. CepHUcCTas KHCI0Ta U

e€ comu. KauectBenHas peakius Ha cyiabput-uonsl. Oxcun cepoi(VI).

Cepnas kucnora. XMMHUECKHE CBOMCTBa pa30aBIe€HHON U KOHLIEHTPUPOBAHHON CEPHOM
kucinoTsl. KauecTBeHHast peakuus Ha cynb(aTuoHbl. XUMAYECKHE PEaKLUH, JIeXkKallie B OCHOBE
MTOJIy4EHUS] CEPHOU KUCJIOTHI B IPOMBIIUICHHOCTH. [[puMeHeHne cepHON KUCIIOTHI.



Azor u docdop. IlonoxeHne B NMEPUOAMUYECKON CHCTEME XUMHUYECKUX DIIEMEHTOB,
CTpPOEHHE MX aTOMOB. A30T, GU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIyYeHHUE U MPUMEHEHUE.
Kpyrosopor a3zora B mnpuponge. AMMuak. ®Puznyeckue M XUMHUYECKHE CBONCTBA aMMHaKa,
nosydyeHue, npuMeHenne. Coiau aMmMoHMs. A30THast KUCIOTa U €€ cBoicTBa. OKUCIUTEIbHBIE
CBOWCTBA a30THOW KHUCIOTHL. llodydeHue a30THOW KHUCIOTHL B JabopaTtopuu. XHUMHYECKHE
peaklyy, JIeXkKallue B OCHOBE MOJIYYEHHUsI a30THOM KUCIOTHI B MPOMBINIIEHHOCTH. [IpuMenenue
a30THOM KHCTOThL. CONM a30THOM KUCIIOTHI U MX IPUMEHEHHE. A30THBIE YA0OpEHHS.

®dochop. Amnorponus dhochopa. usnyeckue n xumMudeckue cBorictea Gpocdopa. Oxcug
docdopa(V). ®ochopnas kucnora u e€ conmu. PochopHbie yI0OpeHHUS.

VYrnepoa u kpemuuil. [lonoxeHue B NepUOINYECKON CUCTEME XMMHUUYECKHX 3JIEMEHTOB,
CTpPOEHHE MX aTOMOB. Yriepol. AmtoTponus yriepoaa. @uU3nyeckue U XMMHUECKHE CBOMCTBA
yraepona. AncopOrus. YrapHblid ra3, cBOMCTBa M (DU3UOJIOTHUECKOE JIEHCTBHE HA OPraHH3M.
VYraekucinelidi ra3. YroinpHas kuciora u e€ conu. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Kpyrosopor yriepona B npupoe.

Opranuueckue COeIMHEHNUs yriiepoa.

Kpemuuii. Oxcua kpemuusi(IV). Kpemuueas kuciota u e€ conu. Crexio. Llemenr.

Mertannbl. [lonoxxeHue MeTamuioB B MEPUOAUYECKON CHUCTEME XMMHYECKHUX 3JIEMEHTOB,
CTpO€HHE X aTOMOB. Mertayunueckas cBs3b. Ousnyeckue cBoiicTBa MeTaioB. Psja akTuBHOCTH
METAJIJIOB (IEKTPOXUMHUYECKUN Psijl HANIPSKEHUH METaioB). XUMUUYECKUE CBOICTBA METAJLIOB.
O6mmue criocoOb! noayyeHus: MetauioB. CIijlaBbl METaJIOB.

[[lenounsie Metambl. [losokeHHE HIENOYHBIX METANIOB B NEPUOIUYECKON CHCTEME,
cTpoeHue ux atromoB. HaxoxaeHue B npupose.

dusnyeckue U XMMHUYECKUE CBOICTBA ILEIOYHBIX MeTayIoB. IIpuMeHeHue IeaouyHbIX
METAJIOB U UX COECIMHEHUM.

[[lenoyno3emenbHble  MeTaibl.  [lojoXeHHE  IIEIOYHO3EMEIbHBIX  METaNIOB B
MEPUOIUYECKON CUCTEME, CTpoeHue ux aToMoB. Haxoxnenue B mpupoae. Maruuii 1 KajapUui,
uX BaxHeume coequuenus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii. [lonoxxeHne antOMUHMS B MEPUOAMYECKON CHCTEME, CTPOCHHE €ro aTroma.
Haxoxnenne B npupoge. ®Pusnyeckue U XUMUYECKHE CBOWCTBAa amoMuHuUA. [IprumeHnenue
amrOMUHUSA. AMQOTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTIOMUHUS.

Kenezo. Ilomoxenue xenesa B IEPUOJMYECKOM CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B npupone. dusznueckne M XUMHUYECKHME CBOWCTBA Kenesa. Baxueimue
COEIMHEHUS XKele3a: OKCHUJbl, ruapokcuasl u conu kenesa(ll) u xenesa(Ill). KauectBenHble
pEeaKklMK Ha UOHBI JKele3a.

JdemoHcTpanum:

dusnueckue cBoiicTa rajgoreHoB. [lomyueHne XJI0poBOAOPOAA U PACTBOPEHUE €TO B
BOJIe. AJUIOTpOIIHBIe MOJU(HKaMK cepbl. OOpa3iibl NPUPOAHBIX CYIb()UIOB U CYIb(ATOB.
[Tony4yeHne aMMuaka 1 €ero pacTBopeHue B Bojie. O3HaKOMIIEHHE ¢ 00pa3liaMu MPUPOIHBIX
HUTPATOB, GochaToB

Mogenu KpUCTATMUECKUX PEeMETOK anmasza 1 rpaduTa. 3HaKOMCTBO ¢ 00pa3amMu
IPUPOJHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 00pa3iaMy BaXHEUIITNX COEAMHEHUH
HATPUS, KaJIUsl, TPUPOIHBIX COCIMHEHUH KAIBIHS, PY/IaMH jKele3a, COSIMHEHUSIMH aTFOMIHHS.
B3aumopeiicTBue eN0YHbBIX, HIEI0YHO3EMETbHBIX METAJUIOB U aJIFOMUHUS € BOJ10M. Cokuranue
’KeJie3a B KMCIIOPOJE U XJIOpeE.

IIpakTH4eckune padoThI:
[Tonyuenue coOIHON KUCIIOTBHI M U3yYE€HHE €€ CBOWCTB.

Pemenue skcniepuMeHTANBHBIX 3a1a4 110 Teme «Kucnopona u cepay



[Tonydyenne aMmMmuaka U U3y4e€HHUE €r0 CBOMCTB.

[Tonyuenue oxcuna yriepozaa (IV) u uzydenue ero cBoicTB. PacrioznaBanue
KapOOHATOB.

Pemenue skcriepuMeHTANBHBIX 337124 10 TeMe «MeTaibl U UX COSAMHEHUS.
JlaGopaTopHble ONBITHI:

BriTecHeHue ranoreHaMu Jpyr Ipyra U3 pacTBOPOB X COCAMHEHUM.

KauecTtBeHHbIe peakiuu cyibpu-, CyabGuT- U Cyabdar- HOHOB B pacTBOPE.
O3zHakoMJIeHHE ¢ 00pa3amMu cephl U €€ MPUPOTHBIMU COCTUHEHUSMU.
B3anmMopeiicTBue cosieid aMMOHHUSI CO LIEI0YaMHU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIHKAT- HOHBIL.

KauecTBeHHas peakuus Ha yrJIeKUCIbIH ras.

W3zyuenne 00pa3oB MeTauioB. B3anMoaelcTBIE METAJUIOB C PaCTBOPAMH COJICH.
O3HakoMIJIEHHE CO CBOMCTBAMHM M MPEBPALIEHUSIMHA KapOOHATOB U THIPOKAPOOHATOB.

[TonydeHnue ruipokcHia allOMUHUS U B3aUMOJICHCTBHE €r0 C KUCIOTaMU U IIET0YaMH.
KauecTBennsie peakuuu Ha noHbI Fe2+ u Fe3+

PacueTHbIe 3a1a4u:

BeruncneHus mo XuMHYECKUM YPaBHEHUSM MAacCChl, 00bEMa HITH KOJIMYECTBA BEIIESCTBA
OJTHOTO U3 TIPOJYKTOB PEAKIINHU 110 MacCe HCXOTHOTO BEIMIECTBA, 00BEMY HIIN KOJTMYECTBY
BEIIIECTBA, COJIEPIKAIETO OMPEACTEHHYIO TOII0 TPUMECEH.

Pa3nea 3. Kparkuii 0030p BakHeHIIMX OPraHUu4eCKUX BelIeCTB

[Ipeamer oprannueckod xumuu. Heopranwueckue M OpraHUYECKHE COEIUHEHHS.
VYraepon — ocHOBa >kH3HU Ha 3emiie. OCOOEHHOCTH CTPOSHMS aTOMa yTiiepojia B OpraHMueCcKuX
COETUHEHUSX.

VYraesogopozsl. [IpenenbHble (HACHILIEHHBIE) YTIIEBOA0POIBI.

Meran, 3TaH, nponaH — MPOCTEHIINE MPEACTABUTENM MNPEAENIbHBIX YIJIEBOJOPOIOB.
CrpykTypHble (OPMYIIBI YII€BOAOPOAOB. ['OMOMOrHYECKUil psAl MPeeNbHBIX YIIEBOJOPOIOB.
I'omonoru. @usznyeckue M XMMHYECKHME CBOMCTBA MPEACIBbHBIX YIJIEBOAOPONOB. Peaknuun
ropeHus u 3ameeHus. HaxokaeHue B NpUpOAE NPENENbHBIX YyriIeBOAOponoB. IIpumenenne
MeTaHa.

HenpenenbHble (HEHACBHILIEHHBIE) YIIEBOAOPOABI. OTHIEHOBBIA PpsAJl HENPENEIbHBIX
yriaeBonopoAoB. OtuieH. dusnueckue © XUMHYECKHE CBOMCTBAa ATHIIeHA. Peakuus
npucoeanHeHnsa. KadecTBeHHble peakuuu Ha dTwieH. Peakuus nonmMepusanuu. [lonmaTiien.
[IpumeHeHune sTuiIeHa.

ALIETUIIEHOBBIH sl HETIPEAETIBHBIX YIIIEBOAOPOIOB. ALIETUIIEH.

CaoiictBa areruneHna. [[pumenenue amneTusieHa.

IIpousBonnbie  yriaeBojgoponoB. KpaTkuii 0030p  OpraHMYecKHMX  COEIUHEHMH:
OJIHOATOMHBIE CITUPTHI (METAHOJ, TAHOJ ), MHOTOATOMHBIE CIIUPTHI (ITUIICHTIINKOIIb, TJIMLEPHH),
KapOOHOBBIE KHUCJIOTHI (MypaBbUHAs, YKCYCHAas1), CIOXKHbBIE 3(DUPBI, JKUPBI, YIIEBOABI (IJIFOK03a,
caxapo3sa, KpaxMmal, IIeJITI0103a), aMUHOKUCIIOTHI, 0Nk, Poiib GeKoB B opranusme.

[TonsiTie O BBICOKOMOJIEKYJIApHBIX BemiecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED,
MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENeHb mojauMepusanuu. [lonusTuieH, MNOIUIPONUIIEH,



MOJIMBUHUJIXJIOPU .
JdeMoHcTpanum:

Mopenu MoKy OpraHUYeCKHX COeAMHEHU. ['opeHne yrieBogopoaoB 1 0OHapyKeHne
IPOAYKTOB uX ropenus. Kauectsennas peaxuus Ha stuiieH. [lomyuenue atunena. PactBopenue
STHJIOBOT'O clUpTa B Bojie. PacTBopeHue rauuepuna B Boje. [lomyuenue u cBoiicTBa yKCycHOM
KUCIOTHL. MccnenoBanue cBONCTB AKHUPOB: pACTBOPUMOCTD B BOJIE M OPIraHUYECKHX
pactBopuTeisix. KauecTBeHHbIE peakIuK Ha MIII0K03Y U KpaxMai. O3HakoMIIeHHe ¢ 00pa3LaMu
U3JeNuil U3 MOJIMATUIICHA, TOJIMITPOIMIIEHA, HOJUBUHUIXIOPUIA.

[TpakTrueckue paboOThl CrpyNIUPOBAHBI B OJIOKM — XMUMUYECKUE MPAKTUKYMBbI, KOTOpPbIE
CIIy’KaT He TOJBKO CPEJCTBOM 3aKpPEIJICHHUS] YMEHUI 1 HaBBIKOB, HO TAKXKE U CPEICTBOM
KOHTPOJISI 32 KAYeCTBOM MX C(HOPMUPOBAHHOCTH.

Ileanr BocnuTaHUA IIKOJIbHUKOB 8-9 KJ1accoB.

B BocnuTaHum JneTeil MOAPOCTKOBOrO Bo3pacTa (ypOBEHb OCHOBHOTO —OOIIEro
0o0pa3oBaHus) TAKUM MPUOPUTETOM SIBISICTCS CO3JaHKE OIArONpHUATHBIX YCIOBUM ISl Pa3BUTHUS
COIIMAJIbHO 3HAYMMbIX OTHOUIEHUH IIKOJIBHUKOB, U, IPEXKE BCETO, IEHHOCTHBIX OTHOLIEHUM:

- K CEMb€ KaK IIaBHOMU OIIOPEC B )KMU3HU YCJIIOBCKA U UICTOYHUKY €I'0 CHACTbA;

- K TpyAy Kak OCHOBHOMY CIOCO0Y JOCTHIKECHUS KU3HEHHOTO OJIaroIoJIydrs YeJIOBEKa,
3aJIOTy €ro YCIEUIHOTO MPO(eCCHOHATBHOIO CaMOOIPEICNICHHs] U OLIYIICHHUS YBEPEHHOCTH B
3aBTpAIIIHEM JHE;

- K CBOEMY OTE€UECTBY, CBOEH Majioi 1 00bIIoil PoinHe Kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC M IIO3HAJ IEPBBIE PAafOCTH M HEYJA4M, KOTOPOE 3aBEIIAHO €My IpEeIKaMu M KOTOpoe
HYXHO o0eperatb; - K NpUPOAE KaK HCTOYHUKY >XHM3HM Ha 3emile, OCHOBE CaMoOro ee
CYyILLIECTBOBAHUS, HY)KAAIOIIEHCS B 3alIUTE U IIOCTOSHHOM BHUMAaHUU CO CTOPOHBI YEIIOBEKA.

TemaTuueckoe IJIAHUPOBAHHE

Ne i/ | Pa3znesibl mporpaMmasl Koimnuects | BocniurarenbHble 3a1a4u
0 4acoB
8 KJacc
1. OcHOBHBbIE OHATUS XUMUHU (YPOBEHD o4 Bocnurars POCCHUICKYO
aTOMHO — MOJIEKYJISIPHBIX IPaX1aHCKYIO UJEHTUYHOCTD:
IIpe/ICTaBICHHUI). MaTPUOTU3M, JIIOOOBb U YBa)KCHHE
Kk OTedecTBy, YyBCTBO TOPJIOCTH 3a
cBoo PonmHy, 3a pOCCHICKYIO
XUMHUYECKYIO HAyKYy.
CdopmupoBatb LIEJIOCTHOE
2. [Tepuonnueckuii 3aKOH U 7 MHUPOBO33pPEHUE, COOTBETCTBYIOLIEE
NepHoNYECcKas CucTeEMa COBPEMEHHOMY YpPOBHIO pa3BHUTHUS
XUMHYECKUX 3eMeHToB J[. 1. HAyKH W OOIIECTBEHHOU MpPaKTUKH,
Menpeneesa. CTpoeHue aroma. a TaKXKe COLIMAIBHOMY,
KYJIbTYPHOMY,  SI3BIKOBOMY W
JyXOBHOMY MHOT000pa3uio




3. CtpoeHue BemiecTBa. XuMHUUYECKast 7
CBSI3b.

Hroro: 68

9 knacc

1. MHoroo6pa3ue XuMHIEeCKUX 17
peaKkuuid.

2. MHoroo6pa3ue BeIecTs. 43

3. Kpartkuii 00630p BayKHEHIITUX 8
OpPraHHYECKUX BEIICCTB.

Hroro: 68

COBPEMEHHOTO MHUPa

Cdopmuposath OTBETCTBEHHOE
OTHOIIIEHHE K YYCHHUIO, TOTOBHOCTH
U CIIOCOOHOCTH K CaMOPa3BUTHIO U
caMoOOpa30BaHUIO HAa  OCHOBE
MOTHBallMM K  OOY4YEHHIO W
MO3HAHUIO, BBIOOPY MTPOPHIBHOTO

o0Opa3oBaHUs Ha OCHOBE
UHPOpPMALIUK O CYMIECTBYIOIIUX
npodeccusx u JTUYHBIX
poeCCUOHATBLHBIX
PEIMOYTECHUSX.

Bocnuranue OCO3HAHHOTO

OTHOLIEHUSI K CBOEMY 370POBBIO U
OpaBWiIaM  MHIUBUAYAJIBHOIO MU

KOJIJIEKTUBHOTO 0e3011acHOr0
MOBEJACHUS B  YPE3BBIYAHHBIX
CUTYaIUsX.

Bocnurars CTpEMIICHHUE K
Pa3BUTHIO HaBBIKOB

CaMOCTOSITENIbHOM paboThI c
y4eOHBIMU TOCOOHMSMH, KHHTaMH,
JNOCTYITHBIMH ~ WHCTPYMEHTAMH |

TEXHUYECKUMHU cpencTBamMu
UH(POPMALMOHHBIX TEXHOJIOTHH.
CdopmupoBatb OCHOBBI

9KOJIOTHYECKOr0  CO3HAHUsA  Ha
OCHOBE  TMPHU3HAHUSA  I[IEHHOCTH
JKHN3HU BO BCEX €€ HpOfIBJ’IeHI/ISIX nu
HEOOXOJMMOCTH OTBETCTBEHHOTO,
OEepeKHOTO OTHOIIICHUS K
OKpY’KaloILleH cpeze

BOCHI/ITaTI) T~IyBCTBO TOTOBHOCTH K
pelIeHHI0  TBOPYECKUX  3ajad,
YMeHI/Ie HaXOaUTh AICKBATHBIC
CITOCOOBI MTOBEICHUS i
B3aMMOJICHCTBHE C IMApTHEPAMU BO
BpeMsi y4eOHOH © BHEy4eOHOM
JESITENLHOCTH, CIIOCOOHOCTH
OIICHUBATh MPOOJIEMHBIE CUTYAIIHH.
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