MUHUCTEPCTBO MPOCBEIEHHSA POCCUHCKON ®FEJEPAITAH

Munuereperro o6pazoBaHKA, HAYKH H MOJOICHKH O TOJHTHKH

Kpacnoaapekoro kpas

Myununuaasnoe obpazopanie Hosorybanckuii paiion B nnue

AAMHHHCTPALHE MYHHIHTaALHoro o6pasosanunst HopokyOanckuii paion

Mynununaasioe 0bueobpazoBaTeibnoe GI0KETHOC Y UPeRICHHE

rumunazusa Ne2 v, H.C. Kosrecnnkosa r. Hogorybdaneka

MyuHUHNAaALHOTO obpazoranua HopokyGauncruii paiion

PACCMOTPEHO

Ha meronnueckom
o0DBeIHHEHHH YUUTEICH
ECTECTREHHOHAYHHOTO
wnkaa MOBY D NeZuwm,
N.C. Konecnukoga .
Hosokybaneka
Pyropoautenn Kosuua THL

[MpoTokon Nel
or «30s 08 2023 1,

COI'’MTACOBAHO

3aMecTHUTS b IUpeKTopa
10 HAY4YHO-
MeTIMYeCKo paboTe
MOBYT N2 um, M.C.
Konecnnkosa r.
HDBOI\}(R"}?.I)L-hd

E. B. Bousapenko

HpoToko:s Nel

o7 «30% 08 2023 1,

LIpacas No

VTBEPAJ(EHO
Huperkrop MOBYT Ne2

uM. M.Cr Kociegnukosa r.

M. Epemcen
G

o ¢33 08 2023

AJATITUPOBAHHAA PABOYASI TIPOTPAMMA

yueOHoro npeamera « XuMHsD)

A obyuaromuxes 8 — 9 knaccos ¢ 311P

r. Hogoxybanek 2023



MNOACHUTEJIBHASA 3AIINCKA

[TpumepHas pabovas mporpaMma o XMMHUU JJIs1 00YJaIOLINXCS C 3aePKKON ICHXUIECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHUs COCTaBIICHA B
cooTBeTcTBUU ¢ DeepanbHbIM FOCY1apCTBEHHBIM 00pa30BaTEIbHbIM CTaHAAPTOM OCHOBHOT'O
obmero oopazoanus (ITpuka3z Munnpocsemenus Poccun ot 31.05.2021 r. No 287,
3apeructpupoBad MunucrtepctsoM octuiiuu Poccuiickoit @eaepannu 05.07.2021 r., per.
Homep 64101) (nanee — ®I'OC OOO), [IpumepHOt aanTUPOBaHHONH OCHOBHOM
00pa3oBaTebHON MPOTPAMMOI OCHOBHOTO O0IIEro 00pa30BaHMs 00YJAIOLINXCS C 3aICPKKOM
ncuxudeckoro passutus (nainee — [TAOOIT OOO 3I1P), [TpumepHoii paboueii mporpaMmmsl
yuebHoro npenmera «Xumus» (6a30BbIid ypoBeHb), [IpuMepHO#i mporpaMMoii BOCIUTaHHS
00y4arouuxcs Mpu NOTyYEHHUH OCHOBHOIO 0011ero 00pa3oBaHusl, C y4eTOM paclpeeeHHbIX 0
KJIaccaM MPOBEPsSEMbIX TPeOOBaHMI K pe3y/ibTaTaM OCBOCHUS OCHOBHOHM 00pa30BaTeIbHOM
POrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHUs U JIIEMEHTOB COACPIKAHMUsI, IPE/ICTABICHHBIX B
YHuBepcaipHoM Koaudukarope mo xumun, KoHuenuu npenojaBaHus yaeo0HOro npeamera
«Xumusi», B 00pa3oBaTeIbHbIX Opranuzanusx PO, peanusyonmx 0OCHOBHbBIE
o011eo0pa3oBaTeabHbIE IPOrPAMMBI.

OO0masi xapakTepuCcTHKA y4e0HOr0 nmpeaMera « XuMush»

VY4eOHbIit mpeMeT «XUMHSD BXOJUT B MPEIMETHYIO 00J1acTh «ECTeCTBeHHOHAYUHBIC
npeaMeThl». B cucreMe ecTeCTBEeHHOHAYUYHOTO 00pa30BaHUs XUMHS KaK y4eOHbBIN peaMeT
3aHMMAET BaXXHOE MECTO B MTO3HAHUH 3aKOHOB MPUPOJIBI, POPMUPOBAHUU HAYIHON KapPTHHBI
MUpa, CO3JaHUH OCHOBBI XUMUYECKUX 3HAHUN, HEOOXOAUMBIX JIJIsl IOBCEAHEBHOW XKHU3HHU,
HaBBIKOB 37I0POBOI0 U 0€30I1aCHOTO ISl UEIOBEKa U OKpYXKarolIeH ero cpesibl 00pasa *KHU3HH, a
TaK)X€ B BOCIIUTAHUU IKOJIOTMYECKOUN KYJIbTYpbl. Y CIEITHOCTh U3YUYE€HUSI XUMUH CBSI3aHA C
OBJIAJICHUEM XUMHUYECKUM SI3bIKOM, COOIIOCHUEM ITpaBuil 0€30MacHOM padOThI IPU  BIOJIHEHUU
XUMHUYECKOI0 S3KCIEPUMEHTA, OCO3HAHUEM MHOT'OUYMCIIEHHBIX CBSI3€l XUMUU C APYTUMHU
npeaMeTaMy MKOJIbHOTOo Kypca. [Iporpamma BkiTtoyaeT B ce0si OCHOBBI HEOPTaHUYECKON U
OpraHuyYecKoil XuMuu. [ TaBHON uaeel MporpaMMBbl SIBISETCS CO3aHne 0a30BOr0 KOMILIIEKCa
OTIOPHBIX 3HAHUH IO XUMHUHU, BEIPAXKEHHBIX B (HOPME, COOTBETCTBYIOIIEH BO3pACTy Oydaromuxcs
U UX 0COOBIM 00pa3oBaTeNbHBIM MOTPEOHOCTAM. B coep:kannu JaHHOTO Kypca MpeCTaBICHbI
OCHOBOIIOJIAralole XUMUYECKHE TEOPETUUECKNE 3HAHUS, BKIIIOYAIOIINE U3YUYE€HHE COCTaBa U
CTPOEHHUSI BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHUS, IPOrHO3UPOBAHKUE CBOMCTB BEIIECTB,
HCCJIEI0BAHNE 3aKOHOMEPHOCTEW XMMHUYECKHX MTPEBPAILICHHUM U ITyTEH YIIPABICHUSI UMH B LEISIX
MOJIy4eHUS BELIECTB U MaTepHaoB. TE€OPETUUECKYI0 OCHOBY U3YUEHHUSI HEOPTaHUYECKONH XUMUHU
COCTaBIIIET aTOMHO-MOJIEKYJISIpHOE yueHue, [lepnoanueckuit 3akon [[.M. MenneneeBa ¢
KpaTKMMU CBEJEHUSIMU O CTPOEHUHU aTOMa, BUJaX XUMUYECKON CBA3HU, 3aKOHOMEPHOCTSIX
MIPOTEKAHUS XUMUYECKUX peakiuii. B n3yueHun kypca 3Ha4UTENbHAS POJIb OTBOIUTCSA
XUMHYECKOMY SKCIIEPUMEHTY: TPOBECHUIO IPAKTHUECKUX U TaOOPATOPHBIX paboT, OMUCAHHIO
pe3yIbTAaTOB YYEHUYECKOTO SKCIIEPUMEHTA, COOJIIOACHUIO HOPM M MPaBHII 0€30MacHOM paOOTHI B
XUMHUYECKoH tabopaTopun. Peanuzanus qaHHON MporpamMMbl B TIpoliecce 00y4eHus O3BOIUT
obyuatrotumcs ¢ 311P yCBOUTH KiTtOUEBbIE XUMHUYECKHE KOMIIETEHIIUU U TIOHSTh POJIb U
3HaUEHUE XUMUU CPeIU IPYTUX HayK o mpupoae. M3yuenne XxumMmun crnocoOCTByeT
(bOopMHUPOBAHUIO Y 00YUAIOUINXCA HAYYHOTO MUPOBO33PEHMSI, OCBOCHHUIO OOIIIEHAYYHBIX METO/I0B
(HabmoieHe, U3MEepPEHHe, SKCIIEPUMEHT, MOIETTMPOBAHNE), OCBOCHHIO MTPAKTHYECKOTO
MIPUMEHEHUS HayYHBIX 3HaHW, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBA3SIX C MIPEAMETaMHU
«Oxpyxaromuii Mupy, «dusukay, «buonorusy, «'eorpadus», «MaremaTuka» u GopMupyer
KOMITETCHIINH, HEOOXOIUMBIE JIJIST TPOJIOJDKEHHSI 00pa30BaHUs B 00IaCTH €CTECTBEHHBIX HAYK.
N3yueHne XMMHUK CIIOCOOCTBYET pa3BUTHIO Y oOyudatonuxcs ¢ 3I1P npocTpaHCTBEHHOTO
BOOOpaxkeHus1, QyHKIIMOHATLHON TPaMOTHOCTH, YMEHUS BOCIIPUHUMATh i KPUTHYECKHU
aHATM3UPOBATH HHPOPMAIIHIO, PEACTABICHHYIO B pa3NUYHbIX (popMax. 3HAYMMOCTh IIpeaMeTa
JUTSL pa3BUTHS )KU3HEHHOW KommieTeHITnu oOy4daromuxcs ¢ 3[IP 3akimouaercst B yCBOCHUH



OCHOBBI XUMHUYECKUX 3HAHUN, HEOOXOTUMBIX JUIS TOBCETHEBHOM JKU3HU; HABBIKOB 3/J0POBOTO U
0e30macHOTO )1 YeIOBEeKa U OKPYIKAIOIIEH ero cpeibl o0pas3a sKu3HH; PopMUPOBAaHUHT
JKOJIOTUYECKOU KYJIBbTYpPHI.

[Tporpamma oTpakaer cozepkanue oOyueHus: npeaMeTy «XUMHs) ¢ y4ETOM 0COOBIX
oOpa3oBaTenbHbBIX TOTpeObHOCTEH 00ydaromuxcs ¢ 3[1P. OBnanenue ydaeOHBIM IpEeIMETOM
«XUMUsS» TMPEJICTABIIACT OMPEACICHHYIO TPYIHOCTD it oOyuatomuxcs ¢ 3[1P. 3to cBszaHo ¢
0COOEHHOCTSIMHU MBICITUTEIBHOMN JEATEIIbHOCTH, IEPUOINIECKUMU KOJICOaHUSIMI BHUMAHMS,
MaJibIM 00BEMOM MaMSITH, HEJOCTaTOUHOCTHIO OOIIIETro 3arnaca 3HaHu|, TOHUKEHHBIM
MI03HABATEIbHBIM HHTEPECOM M HU3KHM YPOBHEM PEUEBOT0 pa3BuTus. /s mpeo1oneHus
TPYAHOCTEH B U3yUYEHUHU Y4eOHOro npeameTa « XuMusi» HeobxoauMa aianranus oobema u
XapakTepa ydeOHOro MaTepHuaia K Io3HaBaTeIbHBIM BO3MOKHOCTSM JaHHOM KaTeropuu
00y4aromuxcsi, yueT uX 0COOEHHOCTEN pa3BUTHS: HCIIOIb30BAaHUE aJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX CBS3€H, OCTETIEHHOE YCIOKHEHUE U3y4aeMOT0
matepuana. [Ipu u3yuyeHun XuMuu HeOOXOAUMO OCYILIECTBIISTH B3aUMO/ICHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTtnueckuii MaTepuanl peKOMEHAYETCs U3y4aTh B POIECCE MPAKTUYECKON e TEIbHOCTH.
B03M0OXHO BBIJIeIEHUE OT/ACTBHBIX YPOKOB Ha PEIICHHE 3371a4d B CBSI3M CO CJIOKHOCTHIO aHAIHM3a
Tekcta oOyuatomumucs ¢ 3I1P. Opranndeckoe eIMHCTBO MPAKTUYECKON U MBICTUTEIBHOMN
JEeSITeILHOCTH 00yUYarOMKXCs HA YPOKaX XMMHHU CIIOCOOCTBYET MTPOYHOMY M OCO3HAHHOMY
YCBOEHHUIO 0a3MCHBIX XUMHUYECKUX 3HAHUI U yMeHHi. Oco00oe BHUMAHKE MTPH U3yYCHUH XUMUU
YIENAETCS H3yYCHUIO «CKBO3HBIX)» MOHATUN M (POPMUPOBAHHIO HABBIKA CTPYKTYPHPOBAHHUS
MaTepuana.

Hesn 1 3agaun n3yyeHust yueOHOro npeamera « XuMHus»

OO6mue nesm U3ydeHus: yaeOHoro mpeamMera «XuMus» npeacrasieHsl B [IpumepHoit paboueit
IIporpaMMe OCHOBHOIO 00111ero oopa3zoBanusi. OHUM aKTyaJIM3UPOBAHBI C YYETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIET0 00pa3oBaHusl, HAPaBIEHHOCTH O0yUeHUS Ha
pa3BUTHE U CAMOPA3BUTHE JIMIHOCTH, (POPMHUPOBAHUE €€ MHTEIUIEKTA B OOIIeH KYJIbTYpHI.
OOydeHue yMEHHIO YUUTHCS U IPOJIOJIKATh CBOE 00pa30BaHHE CaMOCTOSATENIBHO B HACTOSIIIEEe
BpeMs SIBJSIETCS OJTHON M3 BaKHEHINX (DYHKIHMIA y4eOHBIX TPEMETOB, B TOM YHUCIIE U
«Xumuny. s odyqaroruxces ¢ 3I1P, Tak ke, kKak ¥ s HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHHKOB, OCBaWBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOTPaMMYy, JOMUHHUPYIOIIEE
3Ha4YeHHEe NPUOOPETAIOT TaKue 1M, KaK:

(dopMHEpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOW KCOTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY NPUHSATHIO PELIEHNH, CIIOCOOHOM aanTupoBaThCs K OBICTPO MEHSIOLIMMCS
YCIIOBHSIM KM3HH;, HAIIPAaBJICHHOCTh O0YYEeHHS HA CHCTEMAaTHYECKOE MPHOOIIECHNE yJaIuXxcs K
CaMOCTOSITENIbHON MTO3HABATENIbHOM JIESITEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJ1aM
NO3HaHUs, POPMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XMMUH;

o0ecrieyeHne yciaoBUi, CIOCOOCTBYIOIUX MTPHUOOPETEHUIO 00yIarOIIUMUCS
OTIBITA PA3HOOOPA3HOM eI TETLHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETEHIIUH ), IMEIOLINX YHUBEPCAIbHOE 3HAYSHHE /IS pa3IMYHbIX BUJIOB
NeSITeTTHHOCTH,

dbopmupoBaHre YMEHHUI OOBSICHATH M OLICHUBATH SIBJICHUS OKPYXKAIOIIEro MUpa Ha
OCHOBAHWY 3HAHWI U OMBITA, MOJYYSHHBIX NPU H3yICHUN XUMUH,

¢dopmupoBaHUe Yy 00yJaromuUXcs T'YMAaHUCTHUECKUX OTHOILICHHH, TOHUMaHUS
[IEHHOCTH XUMHUYECKHUX 3HAHUH JIJIs1 BRIPAOOTKH IKOJIOTHUYECKH 11€JIECO00Pa3HOTO MTOBEICHHS B
OBITY M TPYAOBOM J€SITEIHHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBBS U OKpY’Karomien
MIPUPOIHOMN CPEJIbI;

pa3BUTHE MOTUBAIIMH K 00yUEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS 00IIIEYeTI0BEYECKHIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTHU AajbHEeHIIero ooyueHus.



Kypc HampasiieH Ha penieHre cleayomuX 3a/1a4, 00eCeYHBAIONIUX PEATH3AIHI0 TNYHOCTHO-
OPUEHTHPOBAHHOI'O U JIEATEIbHOCTHOIO MOAXO0I0B K 00yueHHto Xxumuu oOyuatomuxcs ¢ 3[1P Ha
YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHUs:

(bopMHpoBaHUE IEPBOHAYATIBHBIX CUCTEMAaTU3UPOBAHHbIX IPEACTABICHUHN O BEIECTBAX, UX
NPEBPALICHHUSX U TPAKTUYECKOM MPUMEHEHUH; OBJIaICHHE MOHATUIHBIM aIapaToM 1
CHUMBOJIMUYECKUM SI3BIKOM XUMHH;

0CO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUECKOW HAYKH KaK 00J71acTH COBPEMEHHOTO
€CTECTBO3HAHMUS, XUMUUECKUX IIPEBPAILEHUI HEOPraHNYECKUX U OPraHUYECKUX BELIECTB KaK
OCHOBBI MHOTHX SIBJICHUH KHUBOW M HEXXUBOUM MPHUPOJIBL; YIITYOJICHHE PECTABICHUN O
MaTepHaIbHOM €IMHCTBE MUPA;

OBJIa/ICHUE OCHOBAMH XMMHUYECKOW I'PaMOTHOCTH: CITIOCOOHOCTBIO aHAIM3UPOBATH U
00BEKTHBHO OLICHUBATh )KU3HEHHbIE CUTYAllUH, CBSI3aHHbIE C XUMHUEH, HaBbIKaMU 0€30I1aCHOTO
o0palIeHus ¢ BeIeCTBAMH, HCIIOJIb3YEMbIMH B IOBCEAHEBHOM KU3HU; YMEHHEM aHAJIH3UPOBATh
u
IUTAHUPOBATH YKOJIOTUYECKN O€30MacHOE MOBEICHHE B IENISIX COXPAHEHUS 3/I0POBBS H
OKpY’Karollen cpesbl;

(dbopMHEpOBaHNE YMEHHI YCTAaHABIMBATH CBSI3M MEXKTY peallbHO HAOII01aeMbIMU
XMMHUYECKHMH SIBJICHUSMH U MIPOLIECCAMU, IPOUCXOIAIMMU B MUKPOMHPE, OOBSCHITH IPUUMHBI
MHOT000pa3usl BeleCTB, 3aBUCIMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKKE
3aBUCUMOCTb IPUMEHEHUS BELECTB OT UX CBOMCTB;

nproOpeTeHUe OTBITa UCIIOIB30BAHUS PA3TUYHBIX METO/IOB H3YUYCHUS BEILECTB,
HaOJI0ACHNUS 3 UX NPEBPAILIECHUSAMH NIPH ITPOBEACHNUN HECIOKHBIX XUMUYECKUX SKCIIEPUMEHTOB
C MCIOJIb30BaHUEM JJAOOPATOPHOIr0 000PYI0BaHUS U IPUOOPOB;

(dopMHpOBaHUE NPEACTaBICHUN 0 3HAUCHUH XMMUYECKON HAYKH U PEILICHUH
COBPEMEHHBIX 3KOJOTHYECKHX MPOOIeM, B TOM YHCIIE B IPETOTBPAILICHIH TEXHOTEHHBIX U
9KOJIOTUYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpA U alaNTAIIMH Y4eOHOI0 MaTepHuaJia o XUMHHU

OO0yuenue yueOHOMY npeaMeTy «XUMHUs» HE0OXOAMMO CTPOUTh Ha CO3JJaHUH ONTUMAIIbHBIX
YCJIOBH JIJIs1 YCBOCHHS TpOrpaMMHOTo MaTepuana ooyqatomumucs ¢ 3[1P. bonsioe BHMManue
JIOJDKHO OBITH YAETIEHO 0TOOPY YueOHOro Marepuasia B COOTBETCTBUU C IPUHLIUIIOM
JOCTYITHOCTH IPU COXpaHEeHUHU o011ero 0a30Boro ypoBHs. OH JOKEH MO COAECPKAHUIO U
00BbeMy OBITh alanTUPOBAHHBIM A1 o0y4aromuxcs ¢ 3[1P B cooTBeTCTBUM ¢ UX OCOOBIMU
o0pa3oBaTenbHbIMU TOTpeOHOCTAMHU. ClieayeT 00JIErYuTh OBJIaIEHUE MaTEPHAIOM
oOyuaromumucs ¢ 3[IP mocpencTBoM ero J1eTaabHOro 0ObSICHEHUS C CUCTEMAaTHUECKUM
MIOBTOPOM, MHOTOKPATHOH TPEHUPOBKOH B MPHUMEHEHUH 3HAHUH C MCIIOJIb30BaHUEM ITPHEMOB
ITOPUTMU3ALUHI U BU3YaAIIbHBIX OMOpP, 00y4eHUs CTPYKTYPUPOBaHUIO MaTepHaia. bonbiioe
3HAaYEeHHE JIJIS TIOJTHOIIEHHOTO YCBOSHHS yUeOHOTO MaTepraia IMEET OIopa Ha MEKITPEIMETHbIE
CBSI3U BOIIPOCOB, U3Y4aeMbIX B JAHHOM Kypce, C TAKUMH YUY€OHBIMH ITPeIMETaMH KaK
«eorpadusy, «dusukay, «buonorusy.

[To3Bosist paccMaTpUBaTh OJMH U TOT e y4eOHbII MaTepuall ¢ pa3HbIX TOUEK

3pEHHSI, MEKITPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €T0 JIYYIIEMY OCMBICICHHUIO, O0JIee IPOYHOMY
3aKpEIUICHUIO MOTYUYE€HHBIX 3HAHUH U MPAaKTUYEeCKUX YMEeHUH. [Ipu moaAroToBke K ypokam
YUUTEIh JIOJDKEH MPEyCMOTPETh (POPMHUPOBAHKE Y O0YUAIOIINXCS YMEHUH aHAIM3HPOBATH,
CpaBHUBaTh, 000011aTh U3yyaeMblil MaTepuall, INIAHUPOBATh MPEACTOSILYIO padoTy,
OCYIIECTBIISATH CAMOKOHTPOJb.

Heo6x0a1Mo MOCTOSIHHO CIeIUTh 32 MPaBHIILHOCTHIO Pe4eBOT0 0(OPMIICHUS BHICKA3bIBAHUN
obyugaroruxcs ¢ 3[1P.B cBs3u ¢ 0cOOEHHOCTSIMU TTOBEACHUS U ICSITEIIBHOCTH 00YJArOIITUXCS C
3IIP (pacTOpMO>KEHHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOIUM CTPOXKANUIINIA KOHTPOIIh
COOITIO/IEHHSI TIPABHJI TEXHUKH O€30MTaCHOCTH MTPH TIPOBEIEHUH Ja00paTOPHBIX padoOT B
XuMHU4YeckoM Kabunete. [IpumepHbie BUb AesTenbHOCTH oO0ydatonuxcs ¢ 311P,



00ycnoBIIeHHBIE 0COOBIME 00pa30BaTEIHLHBIMU OTPEOHOCTIMU M 00ECIICUNBAIOIITUE
OCMBICJICHHOE OCBOCHHE CO/IEP)KaHUU 00pa30BaHUs 0 MpeaMeTy «XUMUS»

Copneprxanue BUJOB AesTenbHocTH oOyyaromuxcs ¢ 3[1P Ha ypokax XMMUU onpeensieTcs ux
0co0bIMHU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. [Tomumo mupoko ucnons3yeMbix B OOIT OO0
00X /Ui BceX 00y4arouuxcs BUJIOB I€ATEIbHOCTH CIEAYET YCUIUTh BUJIbI I€ATEIbHOCTH,
cnenuuYHbIe 71 TaHHOM KaTeropuu o0ydarouuxcs, 1is 00eCcredeHnsi OCMBICIEHHOTO
OCBOCHHMS COJIEpKaHUs 00pa30BaHUs 110 MPEIMETY: YCHUIICHUE NPEIMETHO-TIPAKTHIECKOM
JESTEIbHOCTH ¢ aKTUBU3AIMEH CEHCOPHBIX CUCTEM; YepEeJOBAaHUE BUJIOB I€ATEIbHOCTH,
3a/IeHCTBYIOIINX PA3JINYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHHE MaTepHalla C OIIOPOil Ha alrOpUTM;
«TIOIIArOBOCThHY B U3yYEHUU MaTepUalia; UCIOJIb30BAHNE JOMOJIHUTEIHHON BU3YAIbHOM OIOPHI
(TmaHbI, 00pa3Ilbl, CXEMBI, MAOIOHBI, OMTOPHBIC Ta0IuIlbl). i1 pa3BuTus y odydatomuxcs ¢ 3[1P
YMEHHsI JIelaTh BBIBOIbI, JOPMUPOBAHUS TPAMOTHOTO PEYEBOTO BHICKA3bIBAHUS HEOOXOIUMO
HCII0JIb30BaTh

OMOpHbIE clloBa U kiuie. Ocodoe BHUMaHKE CIeAYeT YASIUTh 00yUYEeHUIO0 CTPYKTYPUPOBAHHIO
MaTepHala: COCTaBJICHHE PUCYHOUHBIX M BEPOATBHBIX CXEM, COCTABJICHUE Ta0JIHUI, COCTABIICHHUE
KJIacCU(UKAUU C 0003HAYCHHBIMUA OCHOBAHUSMU JJIs1 KJIAaCCU(UKAILIMU 1 HAIIOJIHEHUE UX
npumepamu U Jip. [IpumepHas TemaTuueckas U TEPMUHOJIOTMUECKas JIEKCUKA COOTBETCTBYET
OOII O0O0.

Jnst o6yqaromuxcs ¢ 3[1P cymecTBeHHBIME SBISIOTCS IPHEMBI pabOTHI € JIEKCHYECKHM
MaTepuaioM 1o npeamery. [IpoBoautcs crnenuanbHas paboTa Mo BBEICHUIO B aKTUBHBII
CJI0Bapb 00y4aroIMXcs COOTBETCTBYIOIIEH TEpMUHOIOIUU. M3ydyaeMble TepMUHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, 00s3aTeIbHa BU3yallbHAs TIOJIZIEPIKKA, AlTOPUTMBI PabOTHI C
OIpe/IeNIEHUEM, OIIOPHBIE CXEMBI JJIs aKTyallu3alluid TeEpMUHOIOrUU. MecTo yueOHoro npeamera
«Xumusi» B yuebHoM 1u1ane.B coorBercTBumn ¢ denepanbHbIM rOCy1apCTBEHHBIM
00pa3oBaTebHBIM CTAHAPTOM OCHOBHOTO OOIIET0 00pa30oBaHus y4eOHBINA PEAMET «XUMHS»
BXOJIUT B MPEIMETHYIO 001acTh «EcTecTBeHHOHAYYHBIE TIPEIMETHI» U ABIISETCS 00s3aTeIbHBIM
JUISL U3yYECHHUSL.

Y4eOHBIM IIIAHOM HA e€ u3y4deHHne oTBeeHO 136 ydeOHbIX 4acoB — 1o 2 4 B

Hee10 B 8 M 9 Kki1accax COOTBETCTBEHHO.

Copneprxanue yueOHOTo npenMeTa « XUMus», npezcrasieHnoe B [IpumepHoii paboueit
nporpamme, cootBercTByeT @I'OC OOO, pazpaborano ¢ yuerom [IpumepHOil OCHOBHOM
00pa3oBaTebHONW MPOrpaMMbl OCHOBHOTO 00IIEr0 00pa30BaHUs 110 yUeOHOMY IPEAMETY
«Xumusi», coorBeTcTByeT IIprMepHoii aganTupoBaHHONH OCHOBHOM 00pa30oBaTENIbHOMN
porpaMMe OCHOBHOTO 00111ero o6pa3zoBaHus 00yUaromuXcs ¢ 3a7ep>KKON ICUXHUYECKOTO
pa3BUTHSL.

COEPXXAHUE YUYEBHOI'O TTPEAMETA «XUMUW S »
8 KIIACC

IlepBoHauya/JbHbIe XMMHYECKHE MOHSITUSA
IIpenmer xumuu. Ponb xumuu ¢ scusnu yenosexa.lTena n Bemectsa. Gu3zndeckue CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE BEIIeCTB. Xumus 6 cucmeme Hayk. YUCThIE BEIIECTBA U CMECH.
Crnioco0Ow1 pa3nenenus cmeceit. [IpaBuna 6e3omacHOro oOpaiieHus ¢ BelmecTBaMu U
nabopaTopHbIM 000pynoBaHueM. [lonsamue 0 Memooax no3HaHusl 8 Xumuu. ATOMBI U MOJICKYJIBI.
XuMHYeCcKue 3J1€MEHThI. 3HAKH (CUMBOJIbI) XMMUYECKUX 2JIEMEHTOB. OTHOCUTEIbHASI aTOMHAas
Mmacca. [IpocTeie U cioxHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yueHue. Xumuueckas popmyna.
BaneHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3AKOH NOCMOAHCMBA COCMABA 8eUeCma.
OTHOCuTENBHAS MOJICKYJIIpHAs Macca. MaccoBasi 10JIsI XUMAYECKOTO AJIEMEHTA B COCTMHECHHH.
®u3nuecKkue U XUMHUECKHUE SIBJICHUSA. XUMUUYecKas peakius. [[pu3Haky XUMUUECKUX peaKIuii.
YpaBHEHHs] XUMHUECKUX PeaKInii. 3aKOH COXpaHEeHHUs Macchl BemecTB. Knaccudukarus
XUMHUYECKHUX PEAKIH (COeTUHEHUS, pAa3TIOKEHUs, 3aMeIlleH s, 0OMeHa). X UMUYECKHUIt
HKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM TIOCYI0M, C TIpaBUIaMu pabOThI B Ta0OPaTOPHH U



npuémamu oOpaleHus ¢ JJabopaToOpHbIM 000PYAOBAaHHEM; H3YUYEHHE U ONHUCAHHE (PU3UYECKIX
CBOMCTB 00pa3IlOB HEOPTaHUYECKUX BEIIECTB; HaOM0ieHne (PU3NIeCKUX (TUIaBJIeHUE BOCKa,
TasHHE JIbJ1a, pACTUPAHUE caxapa B CTYIKe, KUIIEHHE U KOHJCHCALUS BOJbI) U XMMUYECKUX
(ropeHHe CBeUH, MPOKATMBAHUE METHOW MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTON )
SIBJICHUI, HAOIIO/ICHNE U ONMCAHNE TIPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIUi (pa3iokeHne
caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe THAPOKCHIA MEIH
(1) mpu HarpeBaHuH, B3aUMOICHCTBHE *kesie3a ¢ pactBopoM coiu Meau (11));u3ydenne crnoco6oB
pasjiesieHust cMecel (C IOMOIIBIO0 MarHuTa, GUIbTPOBAHKE, BBITAPUBAHUE, TUCTUILISAINS,
xpomarorpadus), MpoBeJeHNE OYNCTKA TOBAPEHHOM COJN; HAOIIOICHHE U ONTUCAHNE
pe3yJIbTaToB

MPOBEICHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl; CO3/IaHUE MOJIEIeH MOJIEKYI
(IIapocTep)KHEBBIX ).

Baxuneiimmue NPpEeACTABUTEC/IN HEOPraHUY€CKUX BEIIECTB
30ect u 0anee Kypcusom 0603HaUe bl MeMbL, U3yYEeHUEe KOMOPBIX NPOBOOUMCSL 8 O3HAKOMUmenbHoM niane.lledazoz
CamocmosmenvHo onpeoesiem 00vem U3yiaemMo20 Mamepuad.

BemectBo. Haxoxnenue kuciaopoja B pupojie, pusndeckre U XuMHIecKrue cBoicTa. Peakuumn
TOPEHUS TIPOCTHIX U CIIOXKHBIX BemecTB. CrocoObl MOTydeHUsT KUCIOPO/ia B JIA0OPATOPUH H
npoMeinuieHHOCTH. [Ipumenenue kucnopoaa. [loustue 06 okcuaax. KpyroBopot kucioposa B
npupone. 0301 — annomponnas moougpuxayus kuciopooa. Tennosou 3¢hgpexm xumuueckou
peaxkyuu, mepmoxumuiecKue ypagHenus, 5K30- U 3HI0TEPMUUECKUE PeaKUun. Tonaueo. y2oiv u
MemaH. 3azpsazHeHue 8030yXd, YCuieHue napHuKo8o20 d¢ghgexma, paspyuieHue 030H08020 CJO.
Bomopona — aneMeHT 1 mpoctoe BemecTBo. HaxoxaeHue Bogopoia B mpupojie, Guandeckue u
XUMHUYECKHE CBOMCTBA (HA MPUMEPE B3aUMOJICUCTBHS C HEMETAIIAMU U OKCUJIAMU METAJUIOB),
NpPUMEHEHUE, cnocobwl noaydenus. [lonstue o kucnortax u consx. KonmuectBo BemectBa. Mob.
Momnsiprast macca. 3akoH ABoraapo. MosipHbIil 00BEM Ta30B. PacyeTsl 0 XMMHYECKOM
dbopmyne. PacueTsl MaccoBOI TOTM XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, KOJTUYECTBA
BEII[ECTBA, MOJISIPHOW MacChl, MOJISIPHOTO 00BbeMa ra30oB. Pacy€Tsl 0 XMMUYECKUM ypaBHEHUSIM.
Qusuueckue ceoticmea 600vl. Bona. Ee cocta, cTpoeHHe U MOJIeKyIbl. Boda kak
pacmeopumens. PacTBopsl. [lonamue o HacvlueHnbiX u HeHacblyeHHblx pacmeopax. [lonamue
pacmeopumocmu gewecmas 6 600e. Pacuet MacCOBOM J0JIM BelIeCTBa B pacTBOpe (MPOIICHTHAS
KOHIEeHTpalusi). MaccoBasi 10J1 BELIECTBA B pacTBOPE. Xumuueckue c8oucmea 600bl
(paznoocenue, peakyuu ¢ Hampuem, okcuoom Karvyus, oxkcuoom cepul (1V) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHO8HbIMU oKcuoamu). Tlonamue 06 ocnosanusx. Ponv pacmeopog
6 npupoode u 6 Jcuznu yenroseka. Kpyeoeopom 600wt 6 npupode. 3arpsisHEHUE TPUPOTHBIX BOJI.
OxpaHa ¥ OYUCTKA IPUPOJHBIX BO/I.

Ba:kneiinmue kiaaccbl HeOpraHmyeckux coeqnuenuii. Knaccudukanus Heoprannueckux
coenuHeHui. OKCHIIBI: COCTaB, Kiaccudukaius (KHUCIOTHbIE, OCHOBHBIE, aMgomepHbie,
Heconleobpazyiowue - Ha npumepe oxcuoa yenepooa (1) u oxcuoa azsoma (1)), Homenxkramypa.
Tlonyuenue u XUMUYECKUE CBOWCTBA OKCUIOB (B3aUMOAEHCTBHE C BOJIOH, KHCIOTaMH,
mienouamu). OcHoBanus. Kinaccudukainus ocHoBaHMM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Howmenkmnarypa ocHoBanuii. @u3ndeckue U XMMHUECKHUE CBOMCTBA OCHOBAHHH (B3aMMOJICCTBHE
C OKCHJAaMU

HEMETAIJIOB, KUCTIOTaMu, colisiMu). [Tonmydenne ocHoBanuil. KUCIOTHI: cocTaB, KiaccudpuKanus,
HOMEHKJIATypa, (PU3NYECKHE U XMMHUYECKHE CBONCTBA (B3aMMO/ICHCTBHE C METAJIJIAMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSMH, COJISIMHU, HA IPUMEPE COJITHOU U CEPHOM KUCIIOT),
CIocoObl

nonyueHus. Psg aktuBHocTH MetamioB H. H. BeketoBa. Conu (cpeqHue): HOMEHKIIATypa CONeH,
CIocoObI OJTyYeHUs], B3aUMOIEHCTBUE COJIEH ¢ MeTalllaMu, KUCJIOTaMH, LIEJI0YaMHU U COJISIMH,
npuMmenenue. [lonarue o6 aMmpoTepHBIX THAPOKCUAAX (Ha MPUMeEpe IUHKA U alTFOMUHUSA):



XUMU4ecKue ceolcmeaa (63aumooeticmsue ¢ KUCIomamu U Weaouamu, pasilodxceHue npu
Hazpesaruu) u noayierue. I eHeTUUECKasl CBSA3h MEXTY KJIAaCCaMU HEOPTaHUYECKUX COSAMHEHUM.
I'enernueckue psabl.

XHMHYECKHI IKCIIEPUMEHT: KaYECTBEHHOE ONPEIEICHUE COAEPKAHUS KUCIOPOa B BO3yXE;
HOJIy4EeHUE U U3YYEHHUE CBOMCTB KUCIOPOAA; HAOII0A€HUE B3aUMOACHCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MPEKpAIEHUs FOPEeHUs (1105Kapa); 03HAKOMJIEHHE C
o0pa31aMu OKCHJIOB U OITMCAHUE X CBOWCTB; IOJIyY€HHE U U3yYEHHE CBOWCTB BOJOPOA
(ropenue);

HaOroieHne 00pa3oB BELIECTB KOJUYECTBOM 1 MOJIb; HCCIIEI0BAHNEOCOOEHHOCTEH
PacTBOPEHMS BELIECTB C PA3IIMYHON PACTBOPUMOCTBIO; IPUTOTOBJIIEHUE PACTBOPOB C
ONpeACIEHHON MacCOBOU JJOJIEH paCTBOPEHHOIOBEILIECTBA; B3aUMOJCHCTBUE BOJBI C METAJUIAMHU
(HaTpueM U KaybIleM) (BO3MOKHOUCIIONB30BAHUE BUJIEOMATEPHAIIOB); ONIPE/IeNIEHUE PAaCTBOPOB
KUCJIOT U IIEJI04Yel CIIOMOIIbI0 MHIUKATOPOB; UCCIIEI0BaHHE 00Pa310B HEOPraHUYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB; HAOIIOACHUE N3MEHEHNS OKPACKU UHJIMKATOPOB B PACTBOPAX
KUCJIOT U I1eJ04eii; u3yueHue B3aumoeicTaus okcuia meau(ll) ¢ pactBopom cepHOit KUCIIOTHI,
KHCJIOT C METAJJIAMU, PEAKLIUA HEUTPpaIU3aln; ITOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHUE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PELICHUE HKCIIEPUMEHTAIbHBIX 3a1a4
110 Teme «BakHeWIIne KJ1acChl HEOPraHUYECKUX COCIUHEHUI.

IMepuoauyeckuii 3axkon u [lepuoanyeckas cucremMa xumuyeckux jiementon /1. U.
Menpeneea. CTpoeHne aToMOB. XUMHYeCKas CBA3b.
OKHCINTEIBbHO-BOCCTAHOBUTEJIbHbBIC PEAKIUH .

[TepBble NONBITKY KIAaCCUPHUKALUN XUMUYECKUX 1eMEHTOB. [IoHsATHE O Ipynmax cXOAHbIX
3JIEMEHTOB (ILLEIOYHBIE U LIEI0YHO3EMEIbHbBIE METAILIbl, FaJIOTeHbl, UHEPTHBIE I'a3bl).
DJeMeHTHI, KOTOpBIe 00pa3yIoT aM(OoTepHBIE OKCHUIBI M THAPOKCUIBI. [leproanyeckuii 3aKoH.
[Tepuoaunueckas cucrtema xumMudeckux aneMeHToB . . Menneneesa. Koporkonepuoanas u
JuMHHOTIeproaHas Gpopmel [leproanyeckoi cucTeMbl XUMUYECKUX deMeHToB /1. U.
Menneneesa. Ilepuoner u
rpynibl. QU3NYECKH CMBICI IMOPSAIKOBOIO HOMEpa, HOMEPOB NIEPHOJIA U TPYIIIIBI AJIEMEHTA.
Crpoenne atoMoB. CocTaB aTOMHBIX siiep. H30monvl. IneKTpoHbl. CTPOEHUE DIEKTPOHHBIX
0005109eK aTOMOB TIepBbIX 20 xuMuueckux snemMeHToB Ileproanueckoit cuctemsr /1. U.
MenneneeBa. XapakTepyuCTHKa XUMUYECKOIO JIEMEHTA 10 €ro MOJI0KeHUI0 B [leprnoanueckon
cucteme /1. 1. MenneneeBa. 3akonomeprHocmu usmeneHus: C6OUCME I1EeMEHMO8 MAlbIX
nepuo0o08 U 21aeHbIX NOOSPYNN, 8 3A8UCUMOCU OM AMOMHO20 (NOPAOK08020) HoMepa. 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckori cucmemol XUMUYECKUX INEMEHMOB 015 PA36UMLUSL
Hayku u npaxmuxu. /[. 1. Menoeneeg — yuéHulil u epancoanuH.
Xumunueckas cBsizb. KoBaneHTHas (osipHAast U HENOJISIpHasl) CBA3b.
DnekmpoompuyamenbHOCMb AmomMo8 Xumudeckux snemenmos. lonnas cBsi3p. CreneHb
okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl okucaeHus u
BOCCTAHOBJICHMsI. OKMCIUTENN U BOCCTAHOBUTEIN. XUMUYECKHUM dKCIIEPUMEHT: U3yUEHHE
00pa3110B BEIIECTB METAIJIOB M HEMETAJJIOB; B3aUMOACHCTBHE I'MIPOKCH/IAa IUHKA C pacCTBOPaMU
KHCJIOT U ILIE€JI0YEH; IPOBEJEHUE OIBITOB, UUTFOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpeHue, peakliuu pa3ioKeHNs, COETUHEHUS).
MexnpeamerHblie CBA3U
Peanu3anus MeXnpeIMETHBIX CBS3€M NPU N3YYEHUN XUMHH B 8 KJIacCE OCYIIECTBIIIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHATHH, SBISIOMUXCS
CUCTEMHBIMU JJIs1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT O IIuKja. O0II1e ecCTeCTBEHHO-
Hay4HbIe TOHATHUS: HAY4YHbIH (DakT, THIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CUHTE3, KIacCU(pUKAIHS,
NePUOANYHOCTb, HAOJIO/IEHUE, SKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.
dusuka: MaTepus, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU/I, U30TOIIBI,
pPaZoaKTUBHOCTb, MOJIEKYJIA, AIEKTPUYECKUH 3apsil, BEIIECTBO, TeJI0, 00BEM, arperaTHOe



COCTOSTHUE BEIIIECTBA, Ta3, ((U3NYECKHE BETUIUHBI, CIUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE&31b1, ConHite. buonorus: ¢porocunres, npixanue, ouocdepa. ['eorpadus: armochepa,
rugpocdepa, MHHEPAIIBI, TOPHBIE TOPOBI, TOJIE3HBIC UCKOMIAeMbIE, TOIUTHBO, BOJHBIC PECYPCHI.

9 KJIACC
BeurecTBo M XMMHUYECKas peaKkuus

ITepuoanueckuii 3akoH. [lepuoauueckas cucreMa XuMHUECKUX 3eMeHToB Jl. U.
MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, KAJIWS, KAIBIHS U UX COCTMHCHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEeHTOB B [leprognyeckoit cucteme u CTpOEHUEM UX aTOMOB.

CtpocHue BeecTBa: BUIbI XUMHUYECKOUW CBSI3H. THITBI KPUCTAIUNIMYECKHUX PEIIETOK,
3A8UCUMOCTb CBOUCME Beujecmaa Om Muna KpUCMaiiuieckol peuémku u 6Uu0a Xumuieckou
CB5131.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEHIeCTB (MEXKIYHAPOIHAS U TPUBHAIILHAS).
XHUMHYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KjlaccaM HEOPTaHUYECKHUX
COCIMHEHUH, TeHETUYECKAsI CBSI3b HEOPTAHNYECKUX BEIIECTB.

Krnaccudukanus XuMHUeCKUX peakluii Mo pa3IUYHbIM MPU3HAKaM (10 YUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIIUH BEIIECTB, IO TETUIOBOMY P PEKTY, 110 H3MESHEHHUIO CTCIICHEH
OKHUCJICHUS XMMHUYECKHUX JIEMEHTOB, IO 00paTUMOCTHU, IO YUACTHIO KaTaiau3aTopa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINH.

Tepmoxumuueckue ypaeuenus. Ilonsamue o ckopocmu xumuyeckou peaxyuu. Ilonamue 0o
00pamuMbIxX U HeoOPaAMUMbIX Xumudeckux peaxyusx. llonsamue o 20Mo2eHHbIX U
eemepoeennvixpeakyusx. Ilousmue o xumuueckom pasnosecuu. Cmewerue XumuiecKkoeo
pasHosecus. Pakmopul, 8IuUAOWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U Nol0NHCeHUe
xumuueckozo pasrosecusi. OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, AIICKTPOHHBIN OaTlaHC
OKHCITUTEIHbHO-BOCCTAHOBUTENBbHOM peakinu. CocTaBiIeHNnEe ypaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIMHA C MCITOIB30BAHUEM METOa JIEKTPOHHOTO OaJlaHca.

Teopus 3IEKTPOIIUTUUECKON TUCCOIHAITUU. DICKTPOIUTHYECKAS TUCCOIUAIINS.
DNEKTPOIUTH M HEIJEKTPOIUTHI. KaTHOHBI, aHUOHBI. Mexanuzm ouccoyuayuu 8eujecms ¢
Pa3udUHbIMU guoamu xumuyeckou ceasu. Ilouamue o cmenenu ouccoyuayuu. CUibHbIC U
cia0ble ANEeKTPONUTHI. Peakiiu noHHOTO 0OMeHa. Y cIoBHS MPOTEKaHUs peakluii HOHHOTO
obmena 110 koH11a. [ToyHbIe ¥ COKpaIlléHHbIE HOHHBIE YPaBHEHUS peakinii. X UMHYECKUE
CBOICTBa KMCIIOT, OCHOBAHUM U COJIEH B CBETE MPEICTABICHHUM 00 SJIEKTPOIUTUYECKOM
nuccormaiuu. Cpena pactBopa. KauecTBeHHbIE peakIiny Ha KATUOHBI M aHUOHBI: XJIOPH/I-,
OpoMuI-, HOIU -, CyabdaT-, KapOOHaT-, CUIIUKAT-, (ochaT- aHUOHBI; THIPOKCUA-UOHBI;
KaTHOHBI aMMOHWUSI, MarHusl, KaJbIusl, ATIOMUAHUS, kene3a (2+) u (3+), menu (2+), uHKa,
MPUCYTCTBYIOIINE B BOJIHBIX pacTBOpax.

XUMHYECKUHN HKCTIEPUMEHT: 03HAKOMJICHHE C MOJCIISIMU KPUCTAIUTMYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIIOB U HEMETAIJIOB (rpaduTa U anmmasa), CI0’KHBIX BEIIeCTB
(x7mopuia HATpHs); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUECKOU PEaKIIUK OT
BO3/ICHCTBUS pa3NUYHBIX (PAKTOPOB; HCCIETOBAHUE DIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB,
mporiecca TUCCOIUAIlN KUCIIOT, eT0Yel U coyiei (BO3MOYKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); TPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINUX TPU3HAKU NPOTEKAHUS peaKIui
HOHHOTO OOMeHa (00pa3oBaHMe OCajKa, BBIJCICHHE ra3a, 00pa3oBaHUE BOBI); OTIBITOB,
WUTIOCTPUPYIOMINX IPUMEPhI OKUCIUTETFHO-BOCCTAHOBUTEIHHBIX peaklnii (ropeHue, peakiuu
Pa3OKEeHUS, COSTMHEHHS ); PaClO3HABAHNE HEOPTAHNYECKUX BEIIECTB C IIOMOIIBIO
KaueCTBEHHBIX PEAKIUN HAa MOHBI;, pELIEHUE HKCTIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl ¥ X cOeAMHEHUS

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETICHH
okucnenus. CtpoeHue U GU3NIECKUE CBOMCTBA ITPOCTHIX BEIIECTB — raJIOT€HOB. XUMUYECKHE
CBOIICTBa Ha pUMepe XJIopa (B3auMOJICHCTBUE C MEeTaJlIaMU, HEMETaJUIaMH — BOJIOPOIOM U
KHCJIOPOJIOM, IesouaMu). XopoBoaopos. ComsiHast KHCIIOTa, XMMUYECKHE CBOMCTRA,



NOJIy4eHue, IpUMEHEHUe. [Jeticmsue X10pa u Xa10po8ooopooa Ha OP2aHU3M YeTI08eKd.
Baxneiiye Xa0puabl U UX HAX0XKIAECHUE B IPUPO/IE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpymimbl. OcOOEHHOCTH CTPOCHUS aTOMOB KHUCIOPOIa 1
cepbl. XapaKkTepHble cTeneHu okucienusa. CTpoeHue u pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB
— KUCIIOPOJIa U CePhl. AJTIOTPONHBIE MOAU(DUKALIUK KHCIOPOa U cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJICHCTBUE ¢ HeMemaliamy — BOJIOPOJAOM U KUCIOPOJOM, METallJIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoll kKuciomamu). CEpoOBOIOPO: CTPOCHUE, PUNUIECKUE
U XUMUYECKUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTENbHbBIE CBOWCTBA). OKCHBI CEpPhI KaK
NPEJICTaBUTENIN KUCIOTHBIX OKCUIO0B. CepHasi KUcioTa: GU3NYecKue 1 XMMUYECKHE CBOMCTBA
(o6mme u cneruduyeckne). Conu CepHON KHCIIOTHI, KAUeCTBEHHAs PEeaKIus Ha CyJb(aT-uoH.
Cepnucras kucinota. Xumuueckue peakyuu, 1excauwjue 8 0CHO8e NPOMbIUULEHHO20 Cnocoba
nonyuenus ceprou kuciomsl. Haxoxienue cepbl U €€ coeuHeHui B mpupoie. [Ipumenenue
Cephl U €€ COCMHEHUH B OBITY U B IIPOMBIIUIEHHOCTH. XUMHUYECKOE 3arpsa3HEHNE OKPYKaroIei
Cpelbl COeIMHEHUSAMU CepPbI (KUCIOTHBIE T0K/IU, 3arPA3HEHHE BO3/lyXa U BOJJOEMOB), CIIOCOOBI
€ro NpeJoTBPAICHHUS.

O6mas xapakrepuctuka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHUS aTOMOB a30Ta

u Gocdopa, XxapaKTEepHbIEC CTETIEHN OKUCICHUS. A30T, paclipOCTpaHEHHE B IPUPOE, PU3UIECKUE
U XUMUYECKHE CBOMCTBA (B3aUMO/ICHICTBHE C METAJUIAMU U HEMETAJUIAMHU - KUCIIOPOJIOM H
BosIoposioM). KpyroBopot a3ora B mpupoae. AMMuak: GU3NIeCKre U XUMHIECKUE CBOICTBA
(oKHcIIeHNe, OCHOBHBIE CBOWCTBA BOJHOTO pacTBOPA), ModydeHue u npumenenue. Comnu
aMMOHMSI: COCTaB, (PU3NUECKHE U XMMHUECKHUE CBOICTBA (pa3iiokKeHHe, B3aUMOJEHCTBHE CO
nienouamu), npuMeHenne. KauectBeHHas peakiiys Ha MOHBI aMMOHUS. A30THAast KUCJOTa, e
¢duznyeckue 1 XuMUYecKe CBOMCTBA (001ue u cennduueckue), noinydenue. Hurpatsl
(paznoxxenue). A3oTuctas Kuciota. Mcrnonbp3oBaHue HUTPATOB U COJICH aMMOHHMSI B KA4eCTBE
MUHEPATIBHBIX YA0OpeHUN. Xumuueckoe 3azpsasnenue okpyxicaioujeli cpeovl cOeOUHEeHUIMU
asoma (Kuciommuovle 0024COU, 3a2ps3HeHUe 8030VXd, NoYsbl U 6000émos). Dochop, arromponnsbie
mooughuxayuu ghocghopa, dpnznveckre U XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHIE C METAILIAMH,
HEeMeTaJTaMH, KOHIIEHTPUPOBAHHBIMHU a30THOM U cepHO# kuciotamu). Okcun pocdopa (V),
oprodochopHast KucioTa: pU3NUECKre U XUMHUUECKHUE CBOICTBa, nonyuenue. [lonamue o
MUHEpanbHuIX YO0OpeHusx: Humpamsl u pocpamol. Ilonamue 0 KOMIIEKCHBIX YOOOPEHUSIX.
O6mas xapakrepuctrka 31eMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB YIJIepoaa U
KpeMHHUs. BaleHTHOCTb 1 XapaKTepHbIE CTENIEHH OKUCIIEHHS aTOMOB YIJIepo/ia U KPEMHHUSL.
Pacnipoctpanenue yrieposaa B mpUpo/ie, XapaKTEpHbIE CTETIEHN OKUCIIEHUS. YTIepo,
aIoTponHble Moaudukanuu (rpadut, anMasz), pU3HUECKUe U XMMUYECKHUE CBOMCTBA MTPOCTHIX
BEIIECTB (B3aMOJIEICTBUE C METalJIaMU, HEMETaJNIaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnou kucromamu). Ancopouus. Kpyrosopot yrineposa B npupoje. OKcuibl yriepoja, ux
du3nUeckre 1 XUMHUYECKIE CBOMCTBA, MOJTydeHHE U IPUMEHEHHUE, ISHCTBUE Ha OPTaHU3M
4eJioBeKa. JKoo2uueckue npodaemsl, ceazanuvie ¢ okcuoom yaaepooa(lV); eunomesa
27100a1bHO20 NOMeNeHUs KIUMama, napHuKkosslti 2¢pghpexm. YTonbHAsI KUCIOTA U €€ CONH, UX
du3nUeckre 1 XUMUUYECKHE CBOMCTBA, noyuenue u npumerenue. KauecTBeHHas peakuus Ha
kapOoHAaT-HOHBIL. Vcronp3oBaHue KapOOHATOB B OBITY, METUITIHE, TIPOMBIIIICHHOCTH H
cenbCKoM xo3stiicTBe. O0Iue npeacTaBieHus: 00 0COOEHHOCTSAX COCTaBa M CTPOCHHUS
OpraHMYECKUX COEIUMHEHUN yriepoa (Ha mpuMepe MeTaHa, STUIIEHA, 3TaHOoJIa, YKCYCHOU
KUCIOTBL. Mx cocmas u xumuyeckoe cmpoenue. Knaccugukayus opeaHuueckux aeujecms.
[TonsiTrie 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKHUpax, OeJKax, yriaeBoiax — U UX pOJid B
KHU3HH yelloBeka. MamepuanvHoe eOuHCmME0 Op2anudecKux U HeopeaHUu4ecKux coeOuHeHull.
Kpemuuii, ero pusnueckne u XuMH4yecKue CBOMCTBA (Ha MpUMeEpPE B3aUMOJEHCTBUS C
MeTaJulaMi U HEMETaJIaMt), noayuenue u npumeHnerue. CoeOuHenus KpemHus 8 npupooe.
Obwue npeocmasnenusi 06 oxcuoe kpemuus(1V) u kpemnuesou kucrome. Cunuxamet,
@usuueckue u XumuyecKue cOUCMaEa, NoIy4eHue u npumMeHenue 8 Oblmy, npoOMbIUIEHHOCMU (8
MeOUYUHCKOU, IeKMPOHHOU, CMPOUmenvHol u op.). Basicneiwue cmpoumenvhvie mamepuanvl.



Kepamuka, CmekKio, yemenm, 6emoH, scenezobemon. Ilpobiemvl 6e30nachoco ucnonb3068aHus.
CMpOUmMeNbHbIX MAMEPUATIO8 8 NOBCEOHEBHOU HCU3HU. XUMUYECKUHN SKCTIEPUMEHT: U3yUeHHUe
00pa3IoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI; MPOBE/ICHUE KaUeCTBEHHBIX
peaxiuii Ha XJIOPHUI-UOHBI U HAOII0ICHHE TPU3HAKOB MX IMIPOTEKAHUS; OIBITHI, OTPAsKAIOIIUE
bu3nYeCKre 1 XUMUIECKIE CBOMCTBA TaJIOTCHOB U UX COSMHEHUN (BO3MOXKHO HCIIOIH30BAHHE
BUJICOMATEPHUAIIOB); 03HAKOMJICHHE ¢ 00pa3aMu XJIOPHUA0B (TalOreHII0B);
03HAKOMJICHHE C 00pa3IamMu cepbl ¥ €€ COSTMHEHUSIMH (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); HaOII0IeHNE TIpoliecca 0OYTIIMBaHUS caxapa Mo/ IeWCTBUEM
KOHIEHTPUPOBAHHOIN CEPHOM KMCIIOTHI; U3yUYEHUE XUMUYECKUX CBOMCTB pa30aBICHHOMN CEpHOM
KHCJIOTHI, POBE/IEHNE KaUeCTBEHHOI peakliuy Ha cynb(aT- HOH U HaOJII0IeHre IpU3HaKa eé
NPOTEKaHUS; O3HAKOMIJICHHE C (PU3NYECKHMHU CBOWCTBAMH a30Ta, pochopa 1 X COeTUHEHUN
(BO3MOYHO HCIOJIb30BaHUE
BUJICOMAaTEPHAIIOB), 00Opa3iiaMu a30THBIX U (POCHOPHBIX YIOOPECHHMIA; MOTYyICHHE aMMUaKa U
M3YYEHHE ero CBOMCTB; IPOBE/ICHNE KAUECTBEHHbBIX PEaKuii Ha MOH aMMOHUA U ¢ocdaT-uoH u
M3y4eHUE MPU3HAKOB MX MPOTEKAHUs, B3aUMOICUCTBIE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI
¢ Meibl0 (BO3MOYKHO UCIOJIb30BaHUE BUACOMATEPUAJIOB); U3YUEHHUE MOJIETIeH KPUCTANIMYECKUX
peméTok anMasa, rpadura; 03HAKOMIIEHHE C TIPOIIECCOM aICOPOIMH PAaCTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MIPOTHBOra3a; MOJyYEHHE YIIIEKUCIIOrora3a u u3yueHue
€r0 CBOWCTB; IMPOBEICHNE KAYCCTBCHHBIX PEaKIIMi Ha KapOOHAT-U CHIIMKAT-UOHBI M H3yUCHHE
MIPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C MPOAYKIMEN CUIIMKATHON MPOMBIIIEHHOCTH;
pelieHne KCIEePUMEHTATbHBIX3aa4 10 TeMe «BaxHele HeMeTalTbl U X COSTMHEHUS».
MeTaJuibl M UX COeIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TIOJIOKCHUS B
[lepuonnueckoii cucreMe xuMuyeckux annemMeHToB /. 1. MenneneeBa u ctpoeHusi aTOMOB.
Crpoenue metaioB. MeTtainueckast CBsI3b M METAITNYECKAsl KPUCTAJUTMYECKas PeIIéTKa.
DIIEKTPOXUMUYECKUN P HANPSHKEHUM MeTaiioB. Dusnyeckue u XMMUYECKHUE CBOMCTBA
METaJUIOB(B3aMMOICHCTBHUE C KUCIOPOIOM, BOJIOH, KUCIOTaMu). Obwue cnocodwvl noayueHus
memannog. [lonamue o KOppo3uu memanios, OCHO8HblE CNOCOObI 3aUUMbL UX OM KOPPO3ULU.
Cnnaevl (cmanw, uyeyH, OOPATIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBIULEHHOCTU.
[[{enounble MeTaibl: IoNOXkeHUeE B [lepuoanueckoii cucreme xuMuueckux snemeHTos /1. U.
MenneneeBa; crpoerre atoMoB. Haxosxxnenue B npupoje. Pu3nyeckne 1 XUMUYECKUE CBOWCTBA
(na mpumepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [IpumeHeHue
IIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.
[[{enouno3emenbHbBIE METAIIIBI MArHUM U KalblUi: 1ojoxkeHue B [lepuoanueckoii cucreme
xuMHu4eckux 31eMeHToB . M. MengeneeBa; CTpo€HUE UX aTOMOB; HAXOXKJIEHUE B IPUPOJIE.
®u3nueckue U XUMHYECKUE CBOMCTBA MarHus U Kainblius. BaxkHeillre coequHeHns KaJlbLMs
(okcup, ruapoKcu, conn). JKécmrxocmo 6006l u cnocobwl e€ ycmpaHenusl.
AmomuHui: onoxenue B [lepruonnueckoii cucreMe xuMuueckux snemeHTos/l. 1.
MeHieneeBa; CTpOCHHE aTOMa; HaX0XKJIEHHUE B pupojie. Pu3nuecknue 1 XUMUIECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSIL.
Kenezo: monoxenue B [lepuonnueckoit cucreme xumuueckux siemMeHToB J1. 1. Menneneena;
CTPOEHHE aTOMa; HaXxOXKJeHUE B Npupojie. Pu3nyeckre U XuMHUYECKHE CBOMCTBA JKeJe3a
(B3aMMOJIEHCTBHE C METAJUTAMH, KUCIOTaMH U COJISIMH ). OKCHIIBI, THAPOKCUJIBI M COTTH
xenesza(ll) u xxenesa(lll): coctas, cBoiicTBa U OIy4YeHHE.
XUMHUYECKUHN HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METaJUIOB U CIJIABOB, UX
(bU3UYECKUMU CBOMCTBAMHU; U3YyUCHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOXKHO
WCITOJIH30BAaHNE BHIEOMATEPHAIOB), 0COOEHHOCTEH B3aMMOICHCTBHS OKCUIA KATBIUS U HATPHS
C BOJIOM (BO3MOYKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB); UCCICIOBAHUE CBONCTB )KECTKON BOJIBI;
npolecca ropeHus xelnesa B KUCIopo/ie (BO3MOXKHO UCIIOJIb30BAHUE BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIuil Ha MOHBI (MarHus, KalablHs, ATFOMUHUS, [IMHKA,
xenesa(ll) u xeneza(lll), mequ(ll)); Habmromenne n onmucaHue MPOIECCOB OKPAITUBAHUS



TUTAMEHU MOHAMHM HATPHS, KA U KaJIbIUs (BO3MOXHO HUCIOJIb30BAHNUE BUJICOMATEPHATIOB);
uccienoBanre aM(OTepHBIX CBOMCTB I'MAPOKCHA ATIOMUHHUS U THIPOKCHIA [IMHKA; PEeLICHHE
IKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHelre MeTaIbl U UX COSTUMHCHUSD.

Xumus u okpysicarowas cpeoa. Hosvie mamepuanvt u mexnonoauu. Bewecmea u
Mamepuansl 8 NOBCEOHEBHOU JHCU3HU Yenoseka. Xumus u 300pogve. bezonacnoe ucnonvszoeanue
sewecms u Xumudeckux peaxyutl ¢ ovimy. Ilepsas nomowsp npu XUMU4eCKUx 0Hco2ax u
ompaenenusax. OCHO8bl IKONOSULECKOU cPAMOMHOCIU. XuMuyecKoe 3a2ps3HeHue oKpyicarouelt
cpedvl (npedenvras donycmumas konyeumpayus seuwjecmes — IJIK). Ponb xumuu 6 pewieHuu
9Ko02udeckux npoonem. Ilpupoonvie ucmounuxu y2neeo0opooos (y2oib, NPUPOOHbILL 2A3,
Hegmb), nPOOYKmMbvl ux nepepabomxu, ux poiv 8 ObIMy U NPOMbIUIEHHOCTU. XUMUYeCKull
IKCHepUMeHm: uzyierue oopazyo8 Mamepuaios (Cmekio,cniasobl Memaiios, NoauMepHbie
Mamepuanoi).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeaMETHBIX CBA3EH MPH U3yYEHUU XUMUU B 9 Kilacce OCYyIIECTBIISIETCS
4yepes3 UCIOJIb30BAHKNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MTOHATHH, TaK U TIOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT0 ukia. Oomue
€CTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYUYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTES,
KJIaccu(pUKalus, IepuoAUYHOCTh, HAOIIOCHHE, SKCIIEPUMEHT, MOJICIUPOBAHKE, U3MEPEHUE,
MOJICJTh, SIBJICHUE, ITAPHUKOBBIN (D (PEKT, TEXHOIOTHS, MATSPHAIIBI.
®du3uKa: MaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, H30TOIIbI,
PaZMOaKTHBHOCTb, MOJIEKYIIA, YIIEKTPUYECKHUH 3apsij1, TPOBOJHHUKH, TOTYIPOBOIHUKH,
TUDIIEKTPUKHU, (OTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIlECTBA, ra3,
pacTBOp, paCTBOPHUMOCTbD, KPUCTATUTNYECKAsl PEIIETKA, CIUIABbI, PU3UICCKUE BETUINHBI,
€MHUIIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, CONHIIE.
buomnorus: porocunTes, ApIxanue, 6nocgepa, IKocucTeMa, MUHEpaIbHbIE YI0OpeHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEPAITBI, TOPHBIE IOPOBI, MOJIE3HBIE HCKOMIAEMBIE,
TOTLIIMBO, BOJTHBIE PECYPCHI.

BoinosiHeHHe MPAKTHYECKHUX PadoT
[Tpu nmpoBeneHnN MPAKTUYECKON pabOThI KaXKbIN €€ 3Tall BhIMOIHsAeTCs o0ydaromumucs ¢ 3[1P
BMECTE C YUHUTEJIEM H IOJI €r0 pyKoBoACTBOM. Ha mocke 00s3aTeIbHO BRIBEIIMBAIOTCS MPaBHIIA
TEXHHUKHU 0€3011aCHOCTH, COOTBETCTBYIOIIUE TaHHOMY BUY PabOThI, 1aeTCs MPpaBUIIbHAS 3alHCh
dbopMyIT 1 yKa3bIBaeTCs 1eNb PoBeAeHUs padboThl. [Ipr HEOOXOAMMOCTH AaeTCsl BU3yalbHbIH
QITOPUTM BBITIOTHEHUS 3aJIaHUS. ITO CIIOCOOCTBYET OCO3HAHUIO 00YYAIOIIMMUCS BBITOTHAEMBIX
JICUCTBUU U MOJYYEHHOTO PE3yJIbTara.

IIpumepHbIe KOHTPOJIBLHO-U3MEPUTEIbHbIE MATEPHAJIBI 110 XUMUH
Jiist opraHu3aiy MpoOBEPKH, ydeTa U KOHTPOJIS 3HAaHUH 00y4JaIoNIMXCs 10 MPEAMETY
MPEyCMOTPEHBI KOHTPOIIbHBIE PabOThI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4EThI, MPAKTUYECKUE
pabotbl, TecTupoBanue. OIHUM U3 METOIOB KOHTPOJIS PE3YIIBTATOB 00yUEHHS 00YJaIOIIIXCS C
3I1P siBisieTcs METOJT TOMTMBAPHATUBHOTO AKCITPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMH
oTBeTaMHu. ETO OTIMUNTEIEHBIMU Y€PTAMH SIBIISTIOTCS OTICPATHBHOCTD, BEICOKASI CTEIICHB
WHAVBUAYalIM3alMH 3HAHUN, CPABHUTEIILHO MaJble 3aTPaThl BpEMEHHU U TPy/ia Ha MPOBEPKY
OTBETOB OOYJArOIITHXCSI.

s obydaromuxcs ¢ 3I1P Bo3MoxxHO n3MeHeHue (GopMYITHPOBKY 3aJaHU HA
«TOTIATOBYIOY, aalTalus MpeasiaraeéMoro 00yJaromeMycst TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT'0) MaTepualia: UCMOJIb30BAHNE YCTHBIX U MUCHhbMEHHBIX HHCTPYKIUMN, YIIPOIICHHE
JUTMHHBIX CJIOXHBIX (POPMYITHPOBOK MHCTPYKIIMH, pEIIEHHE ¢ OMOPON Ha aIropuTM, oOpaserr,
MCIIOJIb30BaHNE CIIPABOYHON MHGPOPMAITUH.

IJNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIETO ObPA30OBAHUA



B nenom pe3ynbTaThl ocBoeHus obyuaronumucs ¢ 3[1P yuebroro npeamera « XuMus JTOTKHBI
COBIAJATh C pe3yJbTaTaMH MPUMEPHOI padoyeil MporpaMMbl OCHOBHOT'O 00IIIET0 0Opa30BaHuUs.
Haunbonee 3HaUNMbIMU SIBIISIFOTCSL:
JIMHHOCTHBIE PE3VJIBTATDI:
MOTHUBAIHS K 00YUEHUIO U LIeJIeHANPABICHHON TO3HABATEILHOM eI TeIbHOCTH;
YCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OMBITA, HAOIIOACHHM 32 XUMUUYECKHUMHU SKCIIEPUMEHTAMU;
OpHUEHTAIMs Ha [TpaBUJIa MHAUBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOTO MOBEACHHUS IIPU
B3aUMOJICVCTBUU C XMMUYECKUMU BEIIECTBAMH U COCAUHEHUSMHU; IPAKTUYECKOE U3YUYECHUE
npodeccuil 1 Tpya pa3IuIHOrO poja, B TOM YHCIIE HAa OCHOBE MPUMEHEHUS H3y4aeMOro
IIPEeIMETHOTO 3HaHUsI (HapuMep, J1abOpaHT XMMHUECKOT0 aHalln3a); yBaKEHUE K TPYAY U
pe3yJibTaTaM TPYJIOBOU IESITENBHOCTH; TOTOBHOCTh K OCO3HAHHOMY ITOCTPOEHHUIO JaJIbHEUIIIECH
WHAUBUAYAIbHOHN TpaeKTopuu 00pa30oBaHKs HA OCHOBE OPUEHTUPOBKH B MUPE Mpodeccuii u
npodeCCHOHATIBHBIX MPEANOYTEHUH, YBAKUTEIHHOT'O OTHOLICHHUS K TPY/y; OCO3HAaHUE CBOETO
MOBE/ICHUS C TOYKU 3PEHHS OMACHOCTH WM O€30MaCHOCTH IS ce0sl MIIH [T OKPYKAIOIIHX;
OCHOBBI 9KOJIOTUYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOIO
MBIIUICHHS], TPHOOPETEHUE OIBITa SKOJIOTHUECKH OPUEHTUPOBAHHON MPAKTUUYECKON
JIESITEJIbBHOCTH B )KU3HEHHBIX CUTYallUsX; OCO3HAHUE MOCIIEICTBUN U HETIPUSATHE BPEIHBIX
pUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUs) U UHBIX (OpM Bpea Asis
(U3UYECKOT0 U NICUXUYECKOT0 3J0POBBS; IPUHSITHE PELICHUH B )KU3HEHHOHN CUTYyallMH Ha
OCHOBE TIEpeHOca MOJIYYCHHBIX B X0/I¢ 00y4eHUs 3HAaHUH B aKTyaJbHYIO CUTYAIIHIO0, BOCIIOJIHATh
negunut HHGOpPMAIUN; TOTOBHOCTh OTOMPATH M UCIOIB30BATh HYKHYIO HHPOPMALIUIO B
COOTBETCTBUU C KOHTEKCTOM KU3HEHHOW CUTYyalUH.
METAITPEJAMETHBIE PE3VYJIbTATHI

Osnadenue ynugepcaibHbIMu y4eOHbIMU NOZHAGAM ENIbHBIMU 0ClICIEUAMU.

BBISIBJIATD IPUYUHBI U CIEACTBUS MIPOCTHIX XUMUUECKHUX SIBICHHIA;

OCYILIECTBIISTH CpaBHEHUE, KIaCCU(PHUKAIINIO0 XUMUYECKUX BEIIECTB IO 3aJaHHBIM OCHOBAHUSAM
U KPUTEPUSAM JJIs1 yKa3aHHBIX JIOTUYECKUX ONEpaLnii;

CTPOMTB JIOTUYECKOE CYKIEHHE MTOCIIE IPEIBAPUTEIBHOTO aHAIN3a, BKIIIOYAIOIIIEe
YCTaHOBJIEHHE MPUYUHHO-CIIEICTBEHHBIX CBSI3€H;

BBISBJIATH JIe(OUINTHI HH(OPMALIUHU, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS TOCTaBIEHHOM
3a/1a4M; npeoOpa3oBbIBaTh HH(OPMALINIO U3 OJHOTO BUJA B Ipyroi (TaOauIly B TEKCT U TIp.);

CO3/1aBaTh, IPUMEHATh U IPe0OPa30BHIBATh 3HAKU U CUMBOJIbI, MOJICJIM U CXEMBI JUIsl peILICHHS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4

C TIOMOILBIO ME€J1arora; ¢ MOMOLIBIO NIEAArora NPOBOAUTE XUMUUYECKUHN OIIBIT, HECIIOAKHBIN
HKCIIEPUMEHT, JJIs1 YCTAaHOBJIEHNS OCOOCHHOCTEN 00bEKTa U3yUEHHUsI, IPUUNHHO-CIICJICTBEHHBIX
CBsi3el M 3aBUCHMOCTEI 00BEKTOB MEX]ly c000ii;c MOMOIIBIO MIE1arora Win caMoCTOSTENbHO
(bopMynupoBaTh 000011IEHNS U BBIBOJBI IO pe3yJibTaTaM MPOBEACHHOIO HAOJIOICHUS, OIIBITA;
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE XUMUYECKUX MTPOLIECCOB U UX MOCIEICTBUS; UCKATh WIH
oTOMpaTh HH(OPMALIMIO WU TaHHBIE U3 UCTOYHUKOB C YYETOM MpeJIOKEHHON yueOHOM 3a1aun
Y 33JIaHHBIX KPUTEPUEB.
Osnadenue ynugepcanbHoMu y4eOHbIMU KOMMYHUKAMUGHOIMU OCUCMEUAMU:
OpraHM30BBIBAaTh YUeOHOE B3aUMOICHCTBUE B rpyMIe (ONpeaessaTh OOIIUe LeH, pacpeaesaTh
POJIH, IOTOBAapUBATHCS IPYT C APYTOM H T. J.). C IOMOIIBIO ME€arora ik caMoCTOSATEIbHO
COCTABJIAITh YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIOIb30BAHUEM WIUIFOCTPATUBHBIX MaTEpUAIOB
JUTS
BBICTYIIJICHUS TIEpe] ayIMTOPHEN; OPraHU30BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO
JESITEIbHOCTh C YUUTEJEM U CBEPCTHUKAMU; pab0TaTh MHAWBUIYAJIbHO U B IPYIIE: HAXOAUTh
oO111ee perieHue 1 pa3periate KOH(GIMKTH Ha OCHOBE COTIACOBaHMS MO3ULIMN U yueTa
MHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE; OLIEHUBAThH
Ka4eCcTBO CBOETO BKJIAa B OOIIMN MPOAYKT, IPUHUMATD U Pa3/IeNsiTh OTBETCTBEHHOCTh U
MPOSBIISATH TOTOBHOCTh K IIPEOCTABICHUIO OTYETA MEPEJ] IPYIIOH.



Osnadenue yHueepcatbHbIMU Y4EOHBIMU PEZYTAMUCHBIMU OCHUCIEUAMU:
0oOHapyXuBaTh U HOPMYIUPOBATH YUCOHYIO IPOOIEMY, OIIPENETATh LIEeTb y4eOHOM
JeATEeIbHOCTH; BJIaJETh OCHOBAMU CAMOKOHTPOJISL, CAMOOLICHKU, IPUHATHS PEUICHUN 1
OCYIIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI 1 1M03HABATEIbHON ACSITEIbHOCTH; COOTHOCUTH
CBOM JICHCTBUSA C IJIAHUPYEMBIMU PE3YJIbTaTaAMH, OCYIIECTBIISTH KOHTPOJIb CBOCH JIESITEIIbHOCTH
B IIPOLIECCE TOCTUXKEHUS pe3ysIbTara, ONpeAeNsiTh CIOCOObI IeHCTBUN B paMKaX MPEAI0KEHHBIX
YCIIOBUH M TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTyalMel; JaBaTh aJICKBATHYIO OLEHKY CUTYyalluu U IIpeajararh IUIaH €€ U3MEHEHUS;
MPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IIPH PEIICHUU y4eOHOH 3a7a9i; TOHUMATh
MPUYUHBL, IO KOTOPHIM HE OBLIT IOCTUTHYT TPEOyEeMbIi pe3yibTatT AesITeIbHOCTH, ONPEIeIATh
MO3UTUBHBIC U3MEHEHUS U HANPaBIICHUS, TPEOYIONIE JalbHEHIeH paboThl; 0CO3HAHHO
OTHOCHUTBHCS K APYTOMY Y€JIOBEKY, €r0 MHEHHIO.

[NPEAMETHBIE PE3VJIbTATHI
B coctaBe npeMeTHBIX pe3yabTaTOB [0 OCBOCHHUIO 0053aTE€ILHOTO COACPIKAHNUS,
YCTaHOBJIEHHOI'O JJaHHOW IPUMEpPHON padouell mporpaMMoii, BbIIETSIOT: HayYHbIE 3HAHMUS,
YMEHHUSI U CIIOCOOBI AeHCTBHM, crierududeckue sl yaeOHOTo nmpeamera « XUMUs», BUIbI
JIEATETLHOCTH TI0 MOTYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALUU, TPEoOPa30BaAHUIO U
MPUMEHEHHUIO B PA3JIMYHbIX Y4€OHBIX MHOBBIX CUTYaIUsX:

MIPEACTABICHUE O 3aKOHOMEPHOCTSX ¥ MO3HABAEMOCTH SIBJICHUM MTPUPO/IbI, IOHUMAHUE
00BEKTUBHOI 3HAYMMOCTH OCHOB XUMUYECKOW HAYKH KaK 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTA OOIIEH KyJIbTYPhI U MMPAKTHYECKOU JIEATEIbHOCTH YEJIOBEKA B
YCIIOBUSIX COBPEMEHHOI'O OOIIIECTBa; TOHUMAHUE MECTAa XUMHUHU CPENIU APYTUX €CTECTBEHHBIX
HayK,

BJIaJICHUE OCHOBAMM MOHSTHITHOTO anmnapara i CMMBOJIMYECKOTO SI3bIKa XUMHHU JIJIS
cocTaBeHUs! (OPMYJT HEOPTaHUYECKUX BEILIECTB, YPABHEHUM HMUYECKUX peakluii (C onopoii Ha
AITOPUTM y4eOHBIX NEHCTBHIN); BIaJeHne OCHOBaMU XxuMuueckoit HomeHnknatypsl (IUPAC u
TPUBHUAIILHOMN) U YMEHHUE UCIIOIB30BaTh €€ JUIsl pelieHusl yueOHO-TI03HABATEIbHBIX 3a/1a4 C
MOMOIIBIO YYUTENS; YMEHHE UCIIOJIb30BaTh MOJIENH JIIsl OOBSICHEHUS CTPOSHHS aTOMOB U
MOJIEKYJI [10 aJITOPUTMY C OIOPOIl Ha ONPEEIIECHNUS;

MPEACTABICHUE O CUCTEME XUMUYECKUX 3HAHUM U YMEHHUE C TOMOILBIO YUUTENS
MPUMEHATh CUCTEMY XMMUYECKUX 3HAHUU ISl YCTAaHOBJIEHUS B3aUMOCBS3EH MEXKTY U3YUEHHBIM
MaTepuaIoM U MpHU MOTYYEHUH HOBBIX 3HAHMIA, a TAK)KE B MPOLIECCE BHIMOTHEHHS Y4€OHBIX
3a/IaHUI U py paboTe ¢ UCTOYHUKAMU XUMHUYECKON HHPOPMAIINH, KOTOpash BKIIIOYAET:
BAKHEUILINE XUMUYECKUE MTOHATUSA: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE
U CJI0)KHOE BEILIECTBO, OAHOPOIHAS M HEOJAHOPOHASI CMECh, OTHOCUTENIbHbIE aTOMHAS U
MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsS Macca, MOJISIPHBINA 00BeEM,
OKCHJI, KUCTIOTa, OCHOBAHHUE, COJIb (CPEIHSIs), XUMUYECKast pEaKIlus, peaKkIui COeTMHECHHS,
PEaKIuy pa3ioKeHUs, PeaKINK 3aMelleHus], peakiiuu 0OMeHa, TeTIoBor AP HEeKT peakiu,
9K30- ¥ SHJO0TEPMHUECKHUE PEAKIH, PACTBOP, MACCOBAs J0JIsI XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUH, MaccoBasi 10J1s1 ¥ IPOLIEHTHAsI KOHIIEHTPAlIMsI BEIIECTBA B pACTBOPE, SAPO aToMa,
AIIEKTPUYECKHUH CIIOM aTomMa, aTOMHas OpOUTallb, PaIuyC aTOMa, BaJICHTHOCTh, CTEIIEHb
OKHUCIIEHUS, XUMUYECKasi CBSI3b, AIEKTPOOTPHUIIATEIbHOCTD, OJISIPHAS U HETIOJSIpHAs
KOBAJIGHTHAS CBSI3b, HIOHHAS CBS3b, METAJNINYECKAS CBS3h, KPUCTAIUIMYECKASI pelieTKa (aToMHas,
WOHHAsI, METAJITUNYECKasi, MOJICKYJISIpHAsI ), HIOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HE DIIEKTPOIIUT,
AIIEKTPOJIUTUYECKAs! TUCCOLMALINS, PEAKIIUH HOHHOTO 0OMEHa, OKUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHN, OKHCIUTENb U BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAHOBJICHUE,
AIIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, 0OpaTUMBbIe U HEOOpAaTUMBbIE peaKLUU, CKOPOCTh
XUMHUYECKON peaKIiu, KaTaau3aTop, npeaensHo pomyctumas konnentparus (I11K), kopposzus
METaJIJIOB, CIUIaBbl; OCHOBOIOJIATAIONINE 3aKOHBI XUMHH: 3aKOH COXPaHEHUS MacChl,
[lepnonnueckuii 3akon [1. 1. MenieneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;
TEOPHH XUMHUH: aTOMHO-MOJICKYJISIpHAST TEOPHUS, TEOPHSI DIIEKTPOTUTHIESCKON TUCCOIMAINH, a



TaKXe MPEICTABICHHUS O HAyYHBIX METOJaX MO3HAHUs, B TOM YHCJIe SKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX METO/IaX UCCIIEAOBAHMS BELIECTB U U3YyUEHUSI XUMUYECKUX peaKIuii;

IIPEJICTaBICHUE O NEPUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB
(panuyc aToma, JIEKTPOOTPULIATEIBHOCTD ), IPOCTHIX U CII0KHBIX BEILECTB OT MOJIOKEHHS
as1eMeHTOB B [lepuonnueckoil cucreme (B MajblX EPUOAX U INIABHBIX MOATPYIIax) U
3JIEKTPOHHOTO CTPOEHUS aTOMa; YMEHUE OOBACHATh CBSI3b IOJI0KEHUS 3JIEMEHTA B
[Teproanueckoii cUCTEME C YHNCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUECKHUX
3JIEMEHTOB (COCTaB U 3aps]

sJ1pa, 00IIEee YUCIIO 3JIEKTPOHOB), PaCIPEIEICHUEM NIEKTPOHOB 110 3HEPTETUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX MEPHOAOB, KNS U KaJbIH; KJIAaCCU(PULUPOBATh XUMHUYECKHUE
AJIEMEHTBHI C OMOPO Ha onpeeNeH s (PU3MIECKOro CMbICIIa U(PPOBBIX TAHHBIX TEPUOTUIECKOM
TaOJIMIIEL;

yYMEHHUE KJIaCCH(PHUIUPOBATH XUMHUECKUE FJIE€MEHTHI, HEOPraHNYECKHE BEIIECTBA U
XMMHUYECKHE PEAKLIUU C OMIOPOI Ha CXEMBI; ONPENeNIATh BAJIGHTHOCTb U CTEIIEHb OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, BUJI XUMUUYECKOM CBSI3U M TUIl KPUCTAIIIMYECKON CTPYKTYpPHI B
COEIMHEHUSX, 3apsi]l HOHA, XapaKTep Cpebl B BOAHBIX PACTBOpPaX BEIIECTB (KUCIIOT,
OCHOBAHHI ), OKUCIIUTENh © BOCCTAHOBUTEJb MO AITOPUTMY YUEOHBIX ACHCTBUIA;

YMEHHUE XapaKTepHU30BaTh C ONOPOM Ha cxeMy (pU3NYECKUe U XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO/, rpaduT, anMas, KpeMHUH, a30T, hocdop, cepa,
XJIOp, HATPUH, KaJIMH, MarHui, KaJblHi,aTFOMUHU, Kelle30) U CIOKHBIX BELIECTB, B TOM YHUCIIE
UX BOJHBIX pacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJIOPO/, CEPOBOAOPO, OKCHUIBI U THJIPOKCH/IbI
metaisios | - 1A rpynn, amtomunus, meau (1), nunka, sxenesa (1l u 111), okcunsr yrnepoaa (11 u
IV), xpemuus (1V), azora u pocdopa (Il u V), cepsr (IV u V1), cepaucras, cepnas, a3oTucras,
a3oTHas, pocdopHasi, yrojabHas, KpEMHUEBAs KUCIOTA U UX COJIM); OMMCHIBATH C ONIOPOM Ha IUIaH
U KJIIOYEBBIE CJIOBA; YMEHHE [TPOTHO3UPOBATh U XapaKTEpU30BaTh CBOMCTBA BELIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOEHUS MOCJIE MPEIBAPUTEIIEHOTO aHAIN3A 0] PYKOBOJICTBOM
neaarora, IPUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXHOCTh IIPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSX, BIUSHUE BEIIECTB M XUMHUECKUX
IIPOLIECCOB Ha OPraHU3M Y€JIOBEKa U OKPYXKAIOLIYI0 PUPOJHYIO CPENy;

YMEHHUE COCTaBJIATH [0 00pasily, CXeMe, alTOPUTMY YUeOHBIX AEHCTBUI MOJIEKYIIIpHbIE
Y MOHHbIE YpaBHEHUS peakui (B TOM YKCie peakiuii HOHHOTO OOMEHa ¥ OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEaKIif), WIUTFOCTPUPYIOLIMX XUMHUYECKUE CBONCTBA N3YUYE€HHBIX KJIACCOB /
TPy HEOPraHUYECKUX BEUIECTB, a TAKXKeE MOATBEPHKAAIOIINX T€HETHYECKYIO B3aMOCBSI3b

MEX]y HUMH;

YMEHHE BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHNH, MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE,
KOJIMYECTBO BEILECTBA U €ro Maccy, 00bEM Ira3oB ¢ oropoi Ha obmmue GopMyIibl; yMEHHE
IPOBOJUTH PacyeThl 10 YPaBHEHUSM XMMHUYECKUX pPEeaKIUil 1 HaXO0IUTh KOJMUYECTBO BEILIECTBA,
00BEM M MacCy peareHTOB WIH MPOJYKTOB PEAKIIMH C OIIOPOH Ha 0Opasel], alrOpUTM y4eOHBIX
JeUCTBUI;

BJIa/ICHE OCHOBHBIMHM METOJ/IaMU HAay4HOTO MO3HaHus (HaOnr0AeHne, U3MEpEHHe,
HKCIEPUMEHT, MOCTHPOBAHNE) ITPU N3YUYEHUH BEIIECTB M XUMHUECKUX SBJICHUH C OMOPOil Ha
QITOPUTM yUEOHBIX NEHCTBHIl; yMeHUEe cPOPMYIUPOBATH TPOOIIEMY U MPENTIOKUTH MMYTH €€
pelIeHHs ¢ TIOMOIIBIO MeJjarora; 3HaHue OCHOB 0€30MacHON PabOThl C XUMHUUYECKUMHU
BElIECTBAMH, XUMUYECKON NOCYI0H 1 TaOOpaTOpHBIM 000pYyI0BAaHUEM;

HaJIMYHME NPAaKTUYECKUX HABBIKOB IUIAHUPOBAHMS U OCYILIECTBICHUS CIIEYIOIINX
XUMHUYECKHX IKCIEPUMEHTOB M0J] PYKOBOJCTBOM YUUTENS C 00CYK/I€HNEM TUIaHa paboThl WK
COCTaBJIEHUEM TAOJIHUIIBI: U3yUEHHE U ONUCaHue (PU3NUECKUX CBOIMCTB BEIIECTB; O3HAKOMIIEHUE C
(bU3NYECKUMU U XUMUYECKUMHU SIBJICHUSIMU; OTIBITHI, MITFOCTPUPYIOIINE MPU3HAKU TPOTEKAHUS
XUMHUYECKHX PEaKIil; U3ydeHue criocoO00B pasIesieHus] CMeceii;

MOJIy4eHUE KUCIOPOoa U U3yYeHHE €r0 CBOMCTB;



MOJTy4e€HUE BOJOPOA U U3YYCHHUE €TI0 CBOWCTB;

MOJIy4YEHHUE YTIIEKUCIIOTO ra3a U U3y4EeHUE €ro CBOMCTB;

MOJIy4eHUE aMMHaKa ¥ H3yYSHHE €0 CBOMCTB;

[IPUTOTOBJICHHE PACTBOPOB C ONPECICHHON MacCOBOIl 10JIel paCTBOPEHHOTO
BEIIIECTBA;

UCCIIeIOBaHNE U OMKMCAHNE CBOMCTB HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX
KJIaCCOB;

MIPUMEHEHHUE UHIMKATOPOB (JJaKMyca, METUJIOpaHka U (eHondTanenHa) s

OTIpe/IeTICHUs] XapaKTepa CPeIbl B paCTBOpPaX KUCIOT U MICIOYCH;

M3Y4YCHHE B3aUMOJICHCTBHS KUCIOT C METalllaMi, OKCHJIaMU METAJIJIOB,

PacCTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMU;

MOJIy4eHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJJHOT'O MeTajlla IPyTUM U3 pacTBOpa COJIH;

uccienoBanre aM(pOTEPHBIX CBONCTB THPOKCUIOB ATIOMUHUS U [IMHKA;
pelIeHHEe YKCIIEPUMEHTATBHBIX 33134 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUIESCKUX
COCJIMHEHU I »;

pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe «IIEKTPOTUTHISCKAS

JUCCOLIAAIUSY;

pelIeHre YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelme HeMeTaluTbl U BX

COCTUHEHUS;

pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe «BakHeH e MeTaJlIbl U UX

COCTUHEHUS;

XUMHYECKHE YKCIIEPUMEHTHI, HIUTFOCTPUPYIOIIUE MPU3HAKY MPOTCKAHUS PEAKITU
MOHHOTO OOMEHa;

KaueCTBEHHBIC PEAKIIMH HA MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX MOHBI:

XJIOpUI-, OpoMuUA-, HoIuA-, Cyiabdat-, hocdar-, kKapOOHAT-, CUIHKAT-AHUOHBI,

THJIPOKCH/I-UOHBI, KATHOHBI AMMOHWUSI, MATHUS, KATBIIHS, ATFOMUHHS, xKene3a (2+) u

xenesa (3+), menu (2+), HUHKA;

YMEHHE MPEJICTABISATh PE3YIbTAaThl SKCTIEPUMEHTA B ()OPME BHIBOJIOB,

JI0Ka3aTeNbCTB, TPa(UKOB U TAOIUI] U BBISBISATH OIMIIMPUIECKIE 3aKOHOMEPHOCTH;
BJIaJICHUE TIpaBUiIaMu 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU, UCIIOJIb3yEMbIMHU B
MOBCEIHEBHOM JKMU3HM, a TAK)Ke MMPaBUJIAMU MTOBEICHUS B LIEJSIX COepEKEHUS 3I0POBbS U
OKPY>KaIOIIe MPUPOTHOM Cpeibl; TOHUMaHuE Bpeaa (ONMacCHOCTH) BO3JICHCTBUS Ha KUBbIE
OpTraHU3MBI OTIPEIEIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIIICHHSI U TIPEIOTBPAIICHHS UX
BPETHOTO BO3/CHCTBYS; IOHUMAaHUE 3HAYCHUS KHUPOB, OCITKOB, YTIICBOJIOB IS OpraHU3Ma
YeNOBEKa;

BJIQJICHUE OCHOBAaMHU XMMHUYECKOW IPAMOTHOCTH, BKITIOYAIOIICH YMEHHE MTPABUIIHHO
MCIIOJIb30BaTh U3YUEHHBIEC BEUIECTBA U MAaTEPHAIbI (B TOM YHCIIe, MUHEpaTbHbIE YIOOPEHHUS,
METAJIIBI ¥ CTUIABHI, MPOJTYKTHI IEPepaObOTKH MTPUPOTHBIX HCTOYHUKOB YTIIEBOIOPOIOB (YTJIs,
MPUPOIHOTO Ta3a, He)TH) B OBITY, CETLCKOM XO0341CTBE, Ha MPOU3BOJICTBE; YMEHHUE TPUBOIUTH
MIPUMEPHI MPABUIIBHOTO UCTIOIL30BAaHUS U3YUCHHBIX BEIIECTB M MATEPHAJIOB;

YMEHHE YCTaHABIUBATh CBS3HM MEXIY peaTbHO HAOI01aeMbIMH XUMUYECKIMHU
SIBIICHUSIMU ¥ TPOIIECCAMU, TIPOUCXOISIIAMHU B MAaKPO- U MUKPOMHUPE, OOBSICHATH TPHIUHBI
MHOT000pa3us BEIIECTB; yMEHUE HHTETPUPOBATH XUMUUYECKUE 3HAHUS CO 3HAHUSAMHU JPYTUX
YUeOHBIX TIPEIMETOB C TIOMOIIIBIO TIe/Iarora;

npenacTaBieHue o chepax npoPecCHOHATBHON AeITeIbHOCTH, CBI3aHHBIX C XUMHUEH 1
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMHU Ha JIOCTHIKECHUSIX XUMHYCCKON HAYKH; HAJTHIHC
OTbITa Pa0OTHI ¢ PA3TMYHBIMHU UCTOYHUKAMU WH(GOPMAITUU TI0 XUMHH (HAyYHO-TIOMy s pHAS
JUTEepaTypa, CJIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OTIOPOH Ha aJITOPUTM: YMEHHUE
00BEKTHBHO OLIEHUBATh MH(POPMAITUIO O BEIIECTBAX, UX MPEBPALIEHUSIX U TPAKTHIESCKOM
IPUMCHCHHH.



TpeGoBanus Kk NpeAMEeTHBIM pe3yJIbTaTaM OCBOEHHUS Y4eOHOI0 NMpeaMeTa

«XuMHUD», pacnpeaeieHHbIE M0 roaM 00y4eHus

Pe3ynbrathl mo rogam GpopMyIHpPYIOTCS TIO IPUHIIHITY T00ABICHUS HOBBIX PE3YJITATOB
OT T'0JIa K TOJly, Y’K€ Ha3BaHHBIE B MPEAbIAYIINUX roaxX MO3UIHUH, KaK MPABUIIO, I0CTOBHO HE
MOBTOPSIFOTCS, HO YYUTBIBAIOTCSA (PE3YJIbTAThl OUEPEIHOTO rofla MO YMOJYAHUIO BKIIOYAIOT
PEe3yNbTaThI MPEABITYIINX JIET).

8 KIIACC

pacKpbIBaTh CMbIC]I OCHOBHBIX XUMHUUYECKHX MOHATHUI: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, MMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOAHAS U HEOJITHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast IOJIsI XMMHYECKOTO dJIEMEHTA B COSIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHHUE, COJIb, 91eKMPOOmMpPUYamenbHoCms , CTENIEHb OKUCIICHUS,
XUMHUYECKast peakius, Kjaaccupukaius peakiuii: peakiui COSANHCHUS, PEAKIINH Pa3I0KECHUS,
peaKIMy 3aMeNIeHUs, PEaKIIui 00MEHa, 9K30- M SHIOTEPMHUECKUE PEAKITUU; Meniosot 3¢hgexm
peaxkyuu; AIpo aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, panyc aToMa,
XHUMHYECKasl CBA3b, MOJISIPHAs U HEMOJISIPHAsE KOBAJIECHTHAs CBS3b, HIOHHAS CBA3b, HOH, KATHOH,
aHWOH, PaCTBOP, MaccoBasi J0Jsl BEIECTBa (ITPOLICHTHAs] KOHIIEHTPAIIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATHH (CM. 1. 1) ¥ IPUMEHSATH
9T TIOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPAILICHUI; HCTIOIB30BaTh XUMUUYECKYIO
CUMBOIIMKY JJIsl COCTaBIEHUS (OPMYI BEIIECTB, MOJICKYJISIPHBIX YPAaBHEHUNH XUMUUYECKUX
peakIuii, 3JIeKTPOHHOTO OanaHca;

OTpEIEATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTMHEHHUSX; CTEIICHb
OKHCJICHHS DJICMEHTOB B OMHAPHBIX COSAMHECHUSX C OTIOPOU Ha ONPEICIICHUS, B TOM YHCIIC
CTPYKTYPUPOBaHHBIE; IPUHAIIIEKHOCTh BEIIECTB K ONPEIEAEHHOMY KJIACCy COEIMHEHH 110
dbopmysam; BUJI XUMUYECKOH CBSI3H (KOBAJCHTHAS M MOHHAS) B HEOPTAaHMYECKUX COCTUHEHUSX;

MMETh MPEACTaBICHUE O CUCTEME XUMUYECKUX 3HAHUI, YMETh C TOMOILBIO YUUTEIS
MPUMEHATh CUCTEMY XMMUYECKUX 3HAHUM, /ISl YCTAHOBJICHUS B3aUMOCBSI3U MEXIY U3YUECHHBIM
MaTepuaIoM U MpHU MOJyYeHUH HOBBIX 3HAHMIA, a TAKKe MPH paboTe C UCTOUHUKAMHU
xuMuuyeckor napopmaruu. OpUeHTUPOBATHCS B TIOHITHUSIX U ONIEPUPOBATH UMK Ha 0230BOM
YpOBHE, MPUMEHSATH MPHU BHIMOTHEHUH YU€OHBIX 33IaHUN U PELICHUH PACUETHBIX 33/1a4 C OTIOPOM
Ha QJITOPUTM YUEOHBIX JCHCTBUN N3YUCHHBIC 3aKOHBI M TEOPUH: 3aKOH COXPAaHEHUS MacChl,
[lepunonnueckuii 3akon [I.1. Menneneesa, 3akon nocmosincmea cocmaega, 3aKk0H ABOTaJipo;
aTOMHO-MOJIEKYJIsipHasi Teopusi. COOTHOCUTHh 0003HAYEHUS, KOTOPHIE UMEIOTCS B TaOIHUIIE
«lepuoanueckas cucrema XumMuueckux 31aemeHToB J[. . MenaeneeBa» ¢ YncCIOBbIMU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMUUYECKHX AJIEMEHTOB (COCTaB U 3apsj s/1pa, ooIee
YHCIIO JIEKTPOHOB M pacmpeieNieHre UX MO dJIEKTPOHHBIM CIIO0SIM);

KJIaCCU(PUITUPOBATh XUMUUECKHE DJIEMEHTHI; HEOPTaHWYECKUE BEIIECTBA; XMMHUUECKUE
peaxiuu (1Mo YUCIy ¥ COCTaBY YYacTBYIOIINX B PEAKI[UU BEIIECTB, MO TEIUIOBOMY 3 deKTy, 1Mo
M3MEHEHUIO CTETICHU OKUCIICHUS XUMUYECKHUX AJIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHYECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, TIOITBEPIK/asi OTTMCAaHUE TTPUMEPAMH MOJIEKYJSIPHBIX YPAaBHEHHUI COOTBETCTBYIONITUX
XUMUYECKHUX PeaKlUid ¢ OTIOPOil Ha CXEMBI;

MMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHS;
BO3MOKHOCTH IIPOTEKAHUSI XUMHUUECKUX MPEBPALIEHUHN B PA3UYHBIX YCIOBUSX MOCIE
MIPEABAPHUTEIILHOTO OOCYKICHUS C TIEaroroMm;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO
JIOJTFO XUMHYECKOTO JIEMEHTa 10 (hOpMyJie COSTMHEHUSI; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;

MMpOBOAUTDH paC‘-IéTBI 110 YPaBHCHHUIO XUMHUYECKON pcaKkuuu C OHOpOfI Ha aJITOPpUTM;
31ech U gajiee KypcuBOM 0003HAYAIOTCsI IUIAHUPYEMBbIE IIPEIMETHBIC Pe3yIbTaThl, KOTOPBIE MOT'YT OBITH MTOTEHINAIBHO JOCTHIHYTHI
obyuatomumces ¢ 3I1P, HO He ABIAIOTCS 00S3aTEIbHBIMU.



MPUMEHSATH OCHOBHBIE OIEPAllU MBICIIUTEIILHON AESTENHbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHNE, CHCTeMAaTH3allUs, KIIaCCU(PUKAIINSI, BBISBICHHE IPUIUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JIJIsl M3YUEHUSI CBOMCTB BEILIECTB U XUMUUYECKHUX PEAKIU; €CTECTBEHHO-
Hay4YHbIe METO/IbI TI03HAHUA — HAOII0ICHHEe, U3MEPEHUE, MOJICIIUPOBAHHE, IKCIIEPUMEHT
(peanvuoiii u mbiciennbll) TIOT PYKOBOJICTBOM IIE1arora;

CJIeIOBATh MPaBUIIAM I0JIb30BAHMSI XUMHUYECKOH MOCy10i 1 1abopaTOpHBIM 000pyI0BaHUEM, &
TaKKe MpaBujiaM 0OpaleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSIMH 11O BBITOJTHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB
(BoIOpOJIa M KUCIIOPOa), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM 10Jei
pPacTBOPEHHOIO BEUIECTBA; INIAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTHI 1O
pacro3HaBaHHUIO PACTBOPOB ILEIOYEHN U KMCIOT ¢ HOMOIIbI UHAUKATOPOB (JIAKMYC,
dbenondranenn, METHIOPaHK U JIp.), MOATBEPKAAOIINX KaYeCTBEHHBIN COCTaB HEOPTaHUYECKUX
BEIECTB (KaUeCTBEHHBIC PEAKIIMU Ha MOHBI) MO]] PYKOBOJICTBOM Iiearora.

9 KJIACC
PacCKpbIBAaTh CMBIC OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMUYECKUM PJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIGHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PEaKInsl, XHMUYECKasl CBSI3b,
Men10601 3¢hghexm peaxkyuu,Moib, MOJISIPHBINA 00BEM, PACTBOP; SIEKTPOIUTHI, HEIJEKTPOJIHTHI,
AIIEKTPOJINTUYECKAS IUCCOLMALINS, PEAKIIUM HOHHOTO 0OMEHA, KaTaau3aTop, XuMuyeckoe
pasnosecue, oopamumbie u HeooOpamumbvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
PeaKIu,0KUCITUTEIb, BOCCTAHOBUTENh, OKUCIICHIE U BOCCTAHOBJICHUE, AJUTOTPOIIHS,
aM(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBaJIEHTHAs!, HIOHHAS, METaJNINYEeCKas ), KpUcTainyeckas
peléTKa, Koppo3us Memanios, Chiagsbl, CKOpOCMb XUMUYECKOU peakyuu, IpeenbHO
nomyctumast konuentpanus (IT1K) BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH (CM. T1. 1) U IPUMEHSATD 3TH
MOHSITHS TIPH OMTUCAHUH BEIIECTB U UX MPEBPAICHHIA;

WCII0JIb30BaTh 3HAKU M CUMBOJIBI JIJIs1 (PUKCAIIUU PE3YIbTaTOB HAOIMIOACHUN, COCTABICHHS
dbopMyI BellecTB U YpaBHEHUN XUMUUYECKUX PEAKIIUi, 3aIIMCH JaHHBIX YCIOBUU 3a/1a4.
Hcnonp3oBatk 0003HaueHus, uMmeronuecs B [lepuoanueckoii cucreme u Tabiauie
PacTBOPUMOCTH KUCJIOT, OCHOBAHMI U COJIEH B BOJIE JIsl BBINIOJHEHUS 3a/1aHHI.

OTPEIETISATh BAJIGHTHOCTh M CTETICHh OKUCIICHUS XMMHYECKUX 2JIEMEHTOB B COCTMHEHUSIX
Pa3IMYHOr0 COCTaBa; MPUHAJIEAKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIaCCy COETMHEHUH C
OTIOpO# Ha OTPECIICHUs], B TOM YHCJIE CTPYKTYPUPOBAHHBIE; BUJIBI XUMHUECKOU CBSI3U
(xoBasleHTHAs!, MOHHAs, METAJUINYECKas) B HEOPTaHUYECKUX COSTMHEHUSIX; 3aps]l HOHA TTO
XUMUYECKON (hopMyJie; XapakTep cpeibl B BOJHBIX pacTBOpaxX KUCIOT U HIENOYEH, mun
KPUCTAIUYECKOLU PeuémKy KOHKPEemHO20 8eujecmada,

packpsiBaTh cMbici [leprnoanueckoro 3akona J[.M. MenaeneeBa u 1eMOHCTPUPOBATh €r0
MOHUMAaHHUE: ONUCLIBAMb U Xapakmepuzoeams Tabnuunyto popmy Ilepuoanyueckoit cucTeMsl
XUMUYECKHUX AJIEMEHTOB: pa3JIMyaTh MOHATUS «TJIaBHAs moarpymnmna (A-rpymnma)» u «no0odHas
noarpynna (b-rpynma)y», maneie u 60bIIKMe TEPUOABI; COOMHOCUMb 0003HAYEHUS, KOTOPHIE
UMEIOTCS B IEPUOINYECKON TAaOJINIIE, C YHCIIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee YHCIIO0 JIEKTPOHOB U paCIpe/Ie]ICHHE UX
0 DJIEKTPOHHBIM CIIOSIM); 00BACHAMb OOIIHE 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB
XUMUYECKUX AJIEMEHTOB U UX COEIMHEHHH B MpeJieax MaJbIX EPUOI0B U INIABHBIX MOATPYIII C
YYETOM CTPOEHHS UX ATOMOB;

KIIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI; HEOPTaHUUYECKHE BEIIECTBA; XUMUIECKHE
peakiuu (110 YHCITy ¥ COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY A (eKTy, 1mo
M3MEHEHUIO CTETIEHEW OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB) C OMIOPOI HA CXEMBI;

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIEIHU(PUICCKAE XUMUIECKUE CBONCTBA BEIIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIK/Iasl OMKMCAHNE IPUMEPAMH MOJIEKYISIPHBIX M HOHHBIX YPaBHEHHIA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C OIIOPOM HA CXEMBI;



COCTaBJIATh YPABHEHUS JIEKTPOJIUTUYECKON TUCCOLMALMM KUCIIOT, IIET0UYEH U COJIEH;
TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIINi HOHHOTO OOMEHA; YpaBHEHUS PEaKIIHi,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBA3U ME¥K]1y BEILIECTBAMHU Pa3ITMUHBIX
KJ1aCCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI ITOCPEACTBOM
COCTABJICHHS DJICKTPOHHOTO OalaHca 3TUX PEaKIUid; MPOTHO3UPOBATH CBOMCTBA BEIISCTB B
3aBHCUMOCTH OT UX CTPOCHMS; BO3MOKHOCTH IMPOTEKAHUS XUMUYECKHUX MPEBPALLICHUI TTOCIE
MIPEABAPHUTEIILHOTO OOCYKICHUS C TIEaroroM; BEIYUCIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U
MOJISIPHYIO MaCChI BEIIIECTB; MACCOBYIO JIOJIO0 XMMHUYECKOTO dJIEMEHTA 110 (OopMyJie COSTUHEHHUS;
MAacCCOBYIO JIOJIFO BEIIIECTBA B pACTBOPE; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOM
pEaKuMu C ONOPOM Ha AIITOPUTM;

CJIeIOBATh MPaBUJIaM IOJIb30BaHUS XUMHUUYECKON MTOCYI0M M JTa0OpaTOPHBIM 000PYI0BAHHUEM,
a TaKKe MpaBuiIaM 0OpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIHSIMH 110
BBITIOJIHCHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB IO MOJYYESHUIO M COOMPAHUIO Ta3000pa3HBIX
BEIIIECTB (aMMHaKa M YTJIEKUCIIOTO rasa);

MPOBOJUTH PEAKIMHU, TOATBEPKIAIOIINE KaUECTBEHHBIN COCTaB Pa3IMUHbIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITYTEM XJIOPHUI- OpOMUJI-, HOIUI-, KapOoHaT-, pocdar-, cumkar-,
cynb(har-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUS U HOHBI U3YYEHHBIX METAIIIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEUIECTB;

MIPUMEHSATh OCHOBHBIE ONEPALIMU MBICIUTEIbHON AEATEIIBHOCTH — aHAJIU3 U CHHTE3,

CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIUIO, BBISABICHUE IPUYNHHO- CIIEJICTBEHHBIX CBSI3EH — I
M3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUii; ECTECTBEHHO-HAYYHbIE METO bl TO3HAHUS
— HaOmI0IcHNe, M3MEpEeHHEe, MOACIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHu4ecKas CBA3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BerectBa 1 Mmarepualisl B XKU3HU YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XUMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OtHOcUTEeNbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [TOK
A P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIus 3HAaHUM
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[lomy4uenne u coOupanue KUCIopoIa Bubmmorexa LIOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobupanue BoI0OPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KjIacCupUKAIs, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHME U CHCTEMATH3AIMs 3HAHNUH
B H https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
IlepBble MONBITKH KiIaCCU(PUKAIIUU
51 XI/II\I?II/I‘-ICCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmmorexa [TOK
’ https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmmorexa [TOK
PHO https://m.edsoo.ru/00ada52¢c
snemeHToB /1. I. Menaeneena
bubmnnoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoteka I

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJI0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiirecias coisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

Ne KoauuecTBO 4acoB I[ 3.]ICKTpOHHbIe
ara
Kourpoa IpakTnye uudposbie
Tema ypoka Bce usyue
n/ bHBIE CKHe 00pa3oBaTeabHbI
ro HUS
I padoThbI padoThbI e pecypchl
[Tepuoauuecku
1 3aKOH.
[Iepnonnuecka
bu6nmmoreka [IOK
s CUCTEMa
- 1 https://m.edsoo.ru/0
Oadb59e
3jieMeHTOB /I,
H.
Menneneera
3aKOHOMEPHOC
TH B
W3MEHEHUHU
. bubnuorexa [JOK
CBOICTB
J— 1 https://m.eds00.ru/0
0adb6b6
3JIEMEHTOB
IIEPBBIX TPEX
MIEPHOIOB
Kinaccudukanm
U bubmnorexa [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/0
HEOPraHUYECKHU Oadb7e2
X BEIICCTB
Bunbr
XUMHYECKOH bubmmoteka IIOK
CBSI3U U TUITBI 1 https://m.edso00.ru/0
KPUCTAJUITMYECK Oadbac6
UX PelIETOK
KonTponbHas
pabota Nel 1o
TeMe
«IToBTOpEHUE
U yrayOneHue
yry 1 1

3HAHWI
OCHOBHBIX
pasziesnoB
Kypca 8
KJaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanu

I XUMHYECKUX bu6nmoreka [IOK
6 peakuuii mo https://m.edsoo.ru/0
Pa3TMYHBIM 0Oadbch0
MpU3HAKaM
ITonsarue o
CKOPOCTH
XUMHUYECKOH
bu6nmoreka [IOK
peaKIuu.
7 HoHsTHe o https://m.edso0.ru/0
Oadbe9a
TOMOTE€HHBIX U
TreTEPOreHHBIX
peaKIusx
ITonstue o
XHUMHYECKOM
PaBHOBECHH.
DakTopHl,
BIIMSIIONINE Ha bu6nmorexa LIOK
8 CKOPOCTh https://m.edsoo.ru/0
XUMHYECKON Oadc28c
peakuuu u
[IOJIOKEHHE
XHUMHUYECKOTO
paBHOBECHS
OKHUCIUTEIHHO
) bu6nmorexa LIOK
9 https://m.eds00.ru/0
BOCCTAHOBUTEI
Oadcade
bHBIE PEAKIIUU
Teopus
IIEKTPOJIUTHYIC
CKOI bu6nmorexa LIOK
10 JIMCCOIAAIIHH. https://m.edso0.ru/0
CuiibHBIE U Oadcd68
cia0ble
AIEKTPOIUTHI
Honnrie bu6nmorexa LIOK
11 YpaBHEHHUS https://m.edsoo.ru/0
peakiui 0add448
XuMuyeckue
. bubnmnorexa LIOK
CBOMCTBA
12 https://m.edsoo.ru/0
KHUCIIOT U

OCHOBaHWH B

Oadd5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add448
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CBECTC

MPE/ICTABICHU
i 00
AJICKTPOJIUTHYE
CKOH
JIACCOLMAIIAN
XUMUYECKUE
CBOICTBA
COJICH B CBETE
HpejCTaBICHH bubnunoreka LIOK
13 o6 https://m.edso0o.ru/0
0add8b2
AJICKTPOJIUTHYE
CKOM
JIACCOINAITAN
[Tonstue o bubnunoreka LIOK
14 TUAPOITH3E https://m.edso00.ru/0
coien 0Oadd9d4
O0o061IeHNE U bu6nmorexa LIOK
15 cHCTeMaTu3aIu https://m.edso00.ru/0
s 3HaHUil Oaddd12
[IpakTnueckas
pabota Ne 1. bubnnoreka [JOK
16 «Pemmenne https://m.eds00.ru/0
JKCTIEPUMEHTA Oaddbfa
JTBHBIX 33124
Kontponbnas
pabota Ne2 mo
TeMe
«INEKTPOJIUTH bubmuorexa [IOK
17 yeckas https://m.edso00.ru/0
JIMCCOIMAIINS. Oaddec0
XHUMHYECKHUE
peakuuu B
pacTBopax»
OOmas
XapaKTePUCTHK
but6mmorexa [IOK
18 ;;a;p?;:f;]; https://m.edso00.ru/0
. Oaddfe2
CBOICTBA Ha
npuMepe XJopa
19 X10poBoaOpOI bubmuortexa [IOK
. Consinas https://m.eds00.ru/0
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KHCJIOTA,
XUMHNYCCKUC
CBOMCTBA,
MOJTyYCHHE,
MIPUMEHEHUE

0adel04

20

21

IIpakTrueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISTHOM
KHCJIOTHI,
HA3y4YEHHE €€
CBOWCTB»

Brruucnenus
(0]
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuii, eciu
OJINH U3
pEareHToB AaH
B U30BITKE

bu6nmoreka [IOK
https://m.edsoo.ru/0
0ade348

bubnunoreka LIOK
https://m.edsoo.ru/0
0ade488

22

23

Obwas
XapaKTEPUCTHUK
a 3JIEMEHTOB
VIA-rpymiibl

AmoTponHsie
MouUKaIu
CEepBHI.
Haxoxnenmne
Cephl U €€
COCTUHEHUN B
MIPUPOJE.
XHUMHYECKHUE
CBONCTBA CEpBI

bubnunoreka LIOK
https://m.edsoo.ru/0
Oade64a

bu6nmorexa LIOK
https://m.edsoo.ru/0
Oade64a

24

CepoBogopoy,
CTpOCHHUE,
dusnueckue u
XUMHYECKHE
CBOMCTBA

bu6nmorexa LIOK
https://m.edsoo.ru/0
0ade802

25

OKCHIBI CEPBHI.
CepHas
KHCJIOTA,

bubnmnorexa LIOK
https://m.edsoo.ru/0
Oadea28
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dusnveckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEHHE

26

XuMH4yecKue
peakiuu,
JIe)KAIIUE B
OCHOBE
MIPOMBIIIEHHO
ro crocoba
MOJTy4YCHUS
CcepHOM
KUCJIOTHL.
XuUMHUIecKoe
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COETUHEHUAMU
cephbl

bubnunorexa LIOK
https://m.edsoo.ru/0
Oadec8a

27

Breraucnenne
MacCOBOM JIOJIH
BBIXOJIa
MIPOJIYKTa
peakuu

bubnuoreka [{OK
https://m.edsoo.ru/0
Oadec8a

28

29

Oobmas
XapaKTePUCTHUK
a DJIEMEHTOB
VA-rpynmnsl.
A3sor,
pacnpocTpaHeH
ue B IpUpoJIE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

AmMMuax, ero
¢buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJTydeHUE U
MIPUMEHEHNE

bubmmoteka IIOK
https://m.edsoo.ru/0
Oadeeab

bubnunorexa LIOK
https://m.edsoo.ru/0
0adf004

30

IIpakTHueckas
pabora Ne 3 o
TeMe

bubnmnorexa LIOK
https://m.edsoo.ru/0
0adf180
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«[lomyuenue
aMMHaKa,
U3y4YEHUE ero
CBOMCTB»

31

A3zoTHas
KHCJIOTa, e&
dusnueckue u
XUMHUYECKHE
CBOMCTBaA

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coleit
aMMOHUS B
KayecTBE
MUHEPATbHBIX
ynoOpeHuil.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpensl
COE€IUHEHUAMU
a3ora

bubnunoreka LIOK
https://m.edsoo.ru/0
0adf518

33

34

docdhop.
Oxkcun
docdopa (V) u
dbochopnas
KHUCIIOTA,
¢dusnyeckue u
XUMHUYECKHE
CBOICTBA,
MOJTydeHHE

Hcnonb3oBanu
e ¢pocdaroB B
KayecTBe
MUHEPATBHBIX
yI0OpeHMil.
3arpsi3HEeHUE
MIPUPOTHOMN
cpenbl
dbocdaramu

bu6nmorexa LIOK
https://m.edsoo.ru/0
0adf68a

bubmmoreka IIOK
https://m.edsoo.ru/0
Oadfc20

35

VYraepon,
pacrmpocTpaHeH
ue B TIPUPOJIE,

bubnmnorexa LIOK
https://m.edsoo.ru/0
Oadfd9c
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dusnveckue u
XUMHYECKHE
CBOMCTBA

OKcuael
yriepoja, ux
dusnueckue u

XUMUYECKHE
CBONCTEL bu6nmoreka [IOK
36 https://m.edsoo.ru/0
OKOJIOTHYECKH
Oadfebe
€ TIpOo0JIeMBI,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
VYronpHas bubnunoreka LIOK
37 KHCJIOTa B €€ https://m.edso00.ru/0
COJIN 0ae006¢c
[IpakTnueckas
pabota Ne 4 o
TeMe
"TTonyuenue Bu6mmoteka [JOK
38 YIIIEKUCIIOTO https://m.edsoo.ru/0
rasa. 0ae027e
KauecTBenHnas
peakuus Ha
KapOoHaT-HOoH"
IlepBoHavanbH
bIC MIOHATHS 00
OpraHHYECKIX bubmuoteka [IOK
39 BEIICCTBAX KAK https://m.edsoo.ru/0
0ae054e
0 COEUHEHHUSX
yriepoja
KpemHii 1 ero bubmuoreka [{OK
40 COTHHCHHS https://m.edso00.ru/0
0ae080a
IIpaxTHueckas
pabota Ne 5.
Pemenue
JKCIIEpUMEHTA bubnuotexa [IOK
41 JIFHBIX 3a/1a4 https://m.edso0.ru/0

10 TEME
«Baxnenmme
HEMETAJIJIBI
10.9

0Oae0bf2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

42

COCOAUHCHU

KonTponbhas
pabota Ne3 o
TemMe
«Baxnenmmue
HEMETaJUIbl U
ux
COCTMHEHUS»

bu6nunoreka LIOK
https://m.edsoo.ru/0
0ae0el8

43

Oomas
XapaKTEPUCTUK
a XUMHYECKUX
3JIEMEHTOB —
METAJLIOB.
MerTtannuuecka
s CBSI3b U
MeTaJImyecKas
KPUCTAJUIMYECK
ast pemeTKa.
duznueckue
CBOMCTBaA
METAaJLIOB

bubnunoreka LIOK
https://m.edsoo.ru/0
0ael03e

44

XuMuyeckue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMUY
€CKHU psl
HaIpsHKEHUN
METAJIJIOB

bubnuoreka [{OK
https://m.edsoo.ru/0
0ael156

45

OO0miue
CIIOCOOBI
MOJTYYCHUS
METAaJJIOB.
CruiaBbl.
Brraucnenus
(0]
YpaBHEHUSAM
XUMHYECKUX
peaKuuii, eciu
OIINH U3
peareHToB
COJIEPKUT
puUMecHu

bubmmoteka IIOK
https://m.edsoo.ru/0
0ael156

46

I[Housarue o

but6mmoreka [IOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

KOppO3UH https://m.eds00.ru/0
METaJJIOB 0ael278
bu6nmmoreka [IOK
47 Eﬁz;‘iible https://m.eds00.ru/0
0ael4b2
OKcugel U
FHAPOKCHIBI bubnunorexa LIOK
48 HaTpus i https://m.edso00.ru/0
0ael4b2
KaJaus
[Ienouno3zeme
JIbHBIE bubnunorexa LIOK
49 METaJIIbI — https://m.edso0.ru/0
KalbLUN U Oael5e8
MarHui
Baxneiimme bubnunoreka LIOK
50 COeIMHEHHS https://m.edso0.ru/0
KaJIb g Oael5e8
O0o061IeHuE U
51 CHCTEeMAaTH3allH
s SHAHUM
KécTkocTh
bubnuoreka [IOK
BOJIBI
52 CHIOCOBLL o https://m.eds00.ru/0
0ae1886
yCTpaHCHHUS
IIpaxTHueckas
pabota Ne 6 o
TeEME bu6nmorexa LIOK
53 "YKEcTkoCTh https://m.eds00.ru/0
BOJBI U Oaelae8
METOJIBI €€
ycTpaHeHHs"
bubmmoteka IIOK
54 AmomMuHui https://m.edso0.ru/0
Oaelc64
AmodorepHble
- bubnmorexa LIOK
CBOMCTBA
55 OKCHIA 1 https://m.eds00.ru/0
Oaelc64
THJIPOKCHUIA
bubnmnorexa LIOK
56 Keneso https://m.eds00.ru/0
0aeld86
57 Oxcuppl, bu6nmnorexa LIOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

TUPOKCUJIBI U
COJIN JKeJie3a
(1) u xene3a

(1)

https://m.edsoo.ru/0
0ae35e6

58

59

O06o0061EeHNE U
CHUCTEMAaTH3aIlH
s SHAHUH

[IpakTnueckas
paborta Ne 7.
Pemenue
AKCIIEPUMEHTA
JBHBIX 3a/1a4
1o TeMe
«Baxuneimue
METaJIJIbl U UX
COCTUHEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/0
0ae3de8

60

61

Breraucnenus
o
YpaBHEHUSAM
XUMHYECKHUX
peakiui, eciu
OJIMH U3
peareHTOB J1aH
B U30BITKE WU
COAEPKUT
MIPUMECH.
Brraucnenus
MacCOBOH J0JIU
BBIXO0J1a
MPOJYyKTa
peakiuu
O06o06mIeHNE U
cHCTeMaTH3amu
sl BHAHUHU

bubnuoreka [{OK
https://m.edsoo.ru/0
0ael750

62

63

Kontponbnas
pabota Ned4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COEIUHEHHS»

BemtecTBa n
MaTepHuabl B

but6mmorexa [IOK
https://m.edsoo.ru/0
0ae3f50



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

MOBCETHEBHOM
JKU3HU
YyesIoBeKa
XuMHYECKOE
3arps3HEHHE bubmmoreka LIOK
64 T — 1 https://m.edsoo.ru/0
0ae4270
cpenbl
Ponp xumum B
bubnunoreka LIOK
65 Eliii)l{rljiecmx 1 https://m.edsoo.ru/0
0ae4270
npoOiaemM
Pe3epBHblii
YPOK. Bbu6mmoteka [JOK
66 O06o06mIcHNE U 1 https://m.edso00.ru/0
cUCTeEMaTu3anu 0ae0dOa
sl 3HAHUM
Pe3epBHblii
YPOK. Bbu6mmoteka [JOK
67 O06o0mIcHuE U 1 https://m.edso00.ru/0
cUCTeMaTu3anu 0Oadb33c
sl 3HAHUM
Pe3epBHblii
YPOK. Bbu6mmoteka [JOK
68 O6o0mmeHue u 1 https://m.edsoo.ru/0
cUCcTeMaTH3alu 0ad9ch2
sl SHAHUM
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 !
ITPOI'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

* Xumus, 8 kiacc/ 'abpuensn O.C., OctpoymoB WU.T'., Cnagkor C.A.,
AxnnonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxrmmonepHoe o6miectBo «M3aarenberBo «IIpocBemenne»



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://resh.edu.ru/subject/29/8/



https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642705496&usg=AOvVaw1Ab6N9JBXrsKMZL0u2dplj
https://www.google.com/url?q=https://resh.edu.ru/subject/29/8/&sa=D&source=editors&ust=1669492642705496&usg=AOvVaw1Ab6N9JBXrsKMZL0u2dplj

