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K OCHOBHOHM 00pa30BaTelbHOM MporpaMme

OCHOBHOT'0 00I11eT0 00pa30BaHUs

MBOY "llIxona Ne 173 umenu repos CoBerckoro Coroza JI.A. ApucrapxoBa»

PABOYAS ITPOI'PAMMA
yueOHOro npeamera « XuMHs»
Ui o0yJaromuxcs 8-9 kinaccon



INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OcHOBE (hernepanbHOM
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMHU YUEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO IMOCIEA0BaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUH CIY)KHUT OCHOBOW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YYAIOIIETOCs, €T0
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHUSL UEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iei U PYyHKINOHATILHON IPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodecCuOHATBLHOMN 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SIBIISETCS TMeJaroruyeckyd aJanTUPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHIH OPraHu4eCcKOi XUMHH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHIUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS pACCMAaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OAHOTO YPOBHA K Jpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBIAIOIIEH HAy4yHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHny XMMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuOoOIIeHne OOydJaroluuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSI, KJIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOLIETO MUpPA, UCIONb3Ysl 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTHYECKH Ie1eco00pa3HOro MoBEAEHUsS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXAroLleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kmacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIH0).

PEAJIM3AIIAS MOJYJIS «(IIKOJBHBIA YPOK» PABOYEHN ITPOI'PAMMBI
BOCIIUTAHUSA
B mporiecce peanuzanuu pabodeii mporpaMMbl yaeOHOTO MpeaMeTa «XUMHUS TPOUCKOTUT
JIOCTMKEHUE JIMYHOCTHBIX PE3yJbTaTOB B paMkax peanuzauur monyns “lIkonbHbIN ypok”
paboueil mporpaMMbl BOCITUTaHUS, & UMEHHO:
- aKTUBH3aIUsl MOTHUBALIMU K MTO3HAHUIO U 00YUYEHHUIO;



- (hopmupoBaHUe y 00yJArOIIMXCS OCHOB POCCUHCKOHN HICHTUYHOCTH;
- (hopmupoBaHMEe TOTOBHOCTU OOYUYAIOLIUXCS K CAMOPA3BUTHIO;
- (hopmEpoBaHUE IEHHOCTHBIX YCTAHOBOK U COIMATBHO 3HAYMMBIX KA4E€CTB JTMYHOCTH.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/IaX MO3HAaHMs B XUMHH. YHCThIE BelecTBa U cMecH. CIIocoOBI pa3jiesieHus: CMeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUUeckue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHMEM, HW3YYEHHUE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJECICTBHE Mella ¢ KUCIOTOM) sIBIEHUH, HaOII01eH e
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszienieHnus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISALINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJeneit MoJIeKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOMy4eHHsS KHUCIOpoJa B J1abopaTtopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuM. TomnuBO: yroib M MeTaH. 3arpsi3HEHHE BO3/1yXa, YCWIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPHUPOE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblil 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKCcU0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUAOB. [lonydeHne okCcuaos.



OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (mmoxkapa), 03HaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHCAaHWUE HX CBOWCTB, IOJIydeHHE, COOMpaHHWe, paclio3HaBaHHE U
U3YyYeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEHIECTB C PA3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), HCCIIEOBAaHUE OOPA3[0B HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuuii HeWTpalau3aluuy, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHWE OJIHOT'O
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepunonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. JI. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIHU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI (TOpEHUE, PEaKLIUK PA3JIOKEHUS, COSTUHEHNUS ).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBSI3€d NPU M3YYEHHU XMMHUH B 8 KJIACCE OCYLIECTBIISETCS
yepe3 HCHOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATHUH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, ()U3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITlepuognueckuit 3axkoH. Ilepuomuueckas cucremMa xumuyeckux odemeHtos JI. U
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BeniecTBa: BHJBl XUMUYECKOW CBA3M. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKHUX COECIMHEHUH, NeHETHYEeCKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajluzaropa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAaKIUH, SJEKTPOHHBI OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconnanun. CHIIbHBIC U C1a0bIe DIEKTPOTUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs pEaKkIMii HOHHOTO OOMeHa, TOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
IpeCTaBiIeHU 00 3JIEKTPOTUTHYECKOW mucconuanuu. KadecTBeHHblE peakiMd Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, UCCIEIOBaHHE IEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOIecca AMCCOLMALUU
KHCJIOT, Iueno4ed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHHE Tra3a, 00pa3oBaHME BOJbBI), OINbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX pPeakiuil (rOpeHue, peakiu pa3iokKeHUs, COCAUHEHUS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu). Xmoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3y1eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (puU3MUECKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgpaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (QU3MYEcKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha HMOHbl aMMOHHUSA. A30THas KHUCIIOTa, €€ MOJydyeHHe,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIIed Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢du3nueckne M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka sJaeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMUYecKue cBoiictBa. Ancop6uus. Kpyropopor yrieposaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJIydeHUEe U TPUMEHEHHEe. DKOJIOTHYeCKHUe MpoOeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TOTEIUIEHHUs KJIMMaTa, MapHUKOBBIN 3(dekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHUYECKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcune kpemuaws (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEITHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3NUECKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHI[EHTPUPOBAHHON CEPHOM KUCIIOTHI, HU3yYeHHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHUE BUACOMATEPHATIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOIyICHHE, COOMpaHUe, pacliO3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTauiueckas CBs3b M METAUTMYECKas KpHUCTAITUYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, JIOPATIOMUHUI, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHusl M Kajblus. BaxkHeime coeanHEHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJeHue B npupoze. Ousnyeckne u XUMHUUECKHE CBOWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl U comu xkene3a (II) m sxemeza (III), mx cocras, cBolicTBa U
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCUAA KAJIBLIUS U HATPUs ¢ BOJOH (BO3MOXKHO HCIOJIH30BAHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B



KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajablUs, AIIOMUHUS, LUHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOmroieHUE U OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCH]IA LIMHKA, PELIEHHE SKCIEPUMEHTAIBHBIX 3aa4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMUMHMYECKMX peakuuii B ObiTy. IlepBas momoms mpu XUMHUYECKHUX OXKOTax H
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, HU30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsal, MPOBOJHUKH, TOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pElETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA TIPOTPAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHHMS IPOrPAaMMBl OCHOBHOTO 0O0IIEero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZ€ OOy4eHHUsI XUMUU B €IMHCTBE Y4eOHON M BOCIUTATEIBHON NESTEIBHOCTH B
COOTBETCTBUU C TPAMAUIIMOHHBIMU POCCUUCKUMHU COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSMHU, TPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH TOBEJEHUS U CHOCOOCTBYIOT
nporeccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLIMATM3AIMH 00yYarOIINXCSL.

JIM4HOCTHBIE pe3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMA M pacIIMpeHHe OMbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OTEUECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY U HAYYHOMY
HACIIEINI0, TOHMMAHUS 3HAYeHWs XWMHUYECKOH HayKu B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOM HHGPOpMAIUEl O MEPEeqOBBIX JOCTHUKEHHUSIX M OTKPBITHIX
MHUPOBOW U OTEYECTBEHHON XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa
1 00IIEeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTAaBICHUS. O COLMAIbHBIX HOPMax M TMpaBWIaX MEXJINYHOCTHBIX OTHOIIEHUI B
KOJUICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MIOJIE3HOMH,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM M JOpYrHX BUAAX JCSITEIbHOCTH, TOTOBHOCTU K
pa3HoO0pa3HOW COBMECTHOM JAESTENbHOCTH MPH BHIOJHEHUM Y4eOHBIX, MO3HABaTEJbHBIX 3aj]ad,
BBIMIOJTHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3/aHUM Y4eOHBIX TIPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpoIlecce ITOW Y4eOHOH MesATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJICHUE U MOCTYIKHU CBOUX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  TPEACTABICHHUS O  BEMIECTBE W XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAyKH M COCTaBJISIOIIME OCHOBY JIJIst
MOHMMAaHHS CYIIHOCTH HAaYYHOH KapTUHBI MUpA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS TIPUPOJBI, B3AaUMOCBS3AX 4YEJOBEKa C MPUPOJHOW CPEloil, 0 poJid XUMHH B TO3HAHUU
ATUX 3aKOHOMEPHOCTE;

MO3HABATE/IbHBIE MOTHBBI, HAMPABICHHBIE HA TOJYyYCHHE HOBBIX 3HAHWA MO0 XHMHH,
HEOOXoauMBIe It OOBSICHEHWS HAONIOMaeMBIX TPOILECCOB W  SIBJICHWH, IT03HABATEIHHOMH,
WH(GOPMAIIMOHHON M YUTATEIBCKON KYIbTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSTENLHON pabOThI C
yU4eOHBIMH TEKCTaMH, CIPABOYHOW JIATEPATypOd, JIOCTYITHBIMH TEXHHYSCKUMHU CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTH;

WHTEpEC K OOYYCHHIO W TIO3HAHUIO, JIOO03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M MCCIEOBATENbCKON IESITEeNbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00YYEHUS B TAIbHEHIIIEM;

4) opMHUpPOBaHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 JKWU3HH, OCO3HAHHWE TOCIEICTBUH W HEMPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus: ajlKoroJis, HApPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOJECHUS TPaBHII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peabHOMN KH3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEPEC K MPAKTUYECKOMY H3yYeHUIO MpodeccCuil U Tpyaa pa3InyHOrO Poja, YBaXKEHUE K
TPYAy U pe3yiabTaTaM TPYAOBOH JIE€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAHWIA TI0O XUMHUHU, OCO3HAHHBIN BBIOOP MHIUBUAYATBHON TPACKTOPUHU MPOIOJDKEHUST 00pa30BaHuUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U



NOTPEOHOCTEH, YCIeIHON MPOPECCHOHATBHON ACSITEILHOCTH W PA3BUTHUS HEOOXOJUMBIX YMECHHIA,
TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e7IeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie,
OCHOBe €€ CyYIIECTBOBaHMSA, NMOHMMaHUE IIEHHOCTU 3/0pOBOro M Oe3omacHoro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
IIECHHOCTH COOJIIOJICHHs MPaBUJ O€30MacHOr0 MOBEJACHUS NMpU pabdoTe C BEIIECTBAMH, a TAKXKE B
CUTYyalUAX, YTPOXKAIOLUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, NIOJyd4aeMble NIPU U3yUYEHUU XUMHUHU, AJIS PELIEHUs 3ajad,
CBS3aHHBIX C OKPYXKAWIIEW MPUPOJHOM CpeNoi, I NOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHMsI IJI00AJBbHOTO XapakTepa HKOJIOIMUYECKUX IMPOOJIEM M IMyTeH MX pELICHUS
IIOCPEJICTBOM METO/J0B XHMMHH, HKOJIOTMYECKOIO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM IMPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpenMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIE I (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIlIEHAyYHbIE TOHATUS (3aKOH, TEOpHs, MPUHIUII, THUMOTe3a, (akT, cucrema,
IIPOLIECC, DKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAy4YHBIX Y4EOHBIX
mpeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 3TUX MpPeAMETOB (hOpMHpPOBATH MpPEACTaBICHUE O
[EJIOCTHOW HAayYHOW KapTHHE MHpa, W YHUBEpPCAJIbHBIC Y4eOHbIE ACHCTBHA (ITO3HABATEIbHEIC,
KOMMYHHUKAaTHBHbBIC, PETYIATHUBHBIE), KOTOpbIE 00ecrneynBaloT (POPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU NEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBepCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHHMS HUCIOJIb30BATh IPUEMBI JJOTHUYECKOTO MBILIJICHHS ITIPU OCBOCHUM 3HAHUM: PACKPBIBATH
CMBICJI XUMHUYECKUX TIOHITHH (BBIACISATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH B3aHMOCBS3b
C IPYTUMU TOHSITHUSIMH), UCTIOJB30BaTh MOHATHUSA JUISI OOBSICHEHUS OTAETIbHBIX (DAaKTOB U SIBJICHMUIA,
BBHIOMPATh OCHOBAHHUS W KPUTEPUU ISl KJIACCU(PUKAIMH XUMHUYECKUX BEIIECTB W XUMHUYECKHUX
peaxiuii, ycTaHaBIMBaTh MPUYHMHHO-CIEICTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3YyUeHUs, CTPOUTH
JIOTUYECKHE PaCCYXICHHUS (MHAYKTHBHBIC, JE€IyKTUBHBIC, MO AaHAJIOTHH), J€JaTh BBIBOABI U
3aKJIFOYEHUS;

yMEHUE TPUMEHSTh B MPOIECCE IMO3HAHUS MOHATHUS (NMPEIAMETHBIE M METalpeIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIC) MOJICNH, HCIONb3yeMble B XUMHUU, MPeoOpa3oBBIBATh HIMPOKO
IpPUMEHSIEMble B XMUMHUHU MOJIETIbHBIE MPEICTaBICHUS — XUMHUYECKHH 3HaK (CHMMBOJ 3JIEMEHTa),
xumMudeckass (Qopmyna W ypaBHEHHE XHMHUYECKOW peakIuu — TpU pelieHuu y4eOHo-
ITO3HABATENIBHBIX 33]a4, C Y4ETOM ITUX MOJENBbHBIX MPEICTABICHUN BBISBIATh U XapaKTepU30BAThH
CYIIIECTBEHHBIC TIPU3HAKU M3YUaEeMBIX OOBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aeMBbIX
IIPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarebCcKkue 1eiCTBHA:

YMEHHE HCIIOJIb30BATh ITOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAKKE
B KayecTBE OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3bI 1O MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpETEHNE OMbITa 10 IUIAHWPOBAHMIO, OPraHU3alMUd W MPOBEACHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOJI0JaTh 3a XOJOM IPOLEcca, CaMOCTOSTENIHO MPOrHO3UPOBATh €ro
pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHUS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

Pa6ora ¢ unopmaunmeii:

YMEHHE BBHIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHIOB H
dbopM mpencTaBieHMs], MOJY4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAas JUTepaTypa
XUMHUYECKOTO COACPXKaHUS, CIPABOYHBIC MMOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OIICHUBAThH
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBI U 3aIpPOChl IPU TOUCKE U OTOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsl BBHIIOJHEHUS Y4€OHBIX M MO3HABATEJbHBIX 3a]a4
OTIpeNeNIEHHOT0 THUMa, NpUOOpeTeHHe ombiTa B O0JACTH HCMOJb30BaHUS HMH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJaJieHWE KYJIbTYpOl aKTHUBHOTO HCIOJIb30BAHUS PAa3TUYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMaJbHYIO (OopMy TpeacTaBICHUs
uH(pOpMallMd M WUIIOCTPUPOBATh pellaeMble 3aJaud HECIOXXKHBIMH CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;
YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBaTh B Ipolecce Y4eOHOM M HCCIeI0BaTeNbCKOM
JEeSITeTbHOCTH NH(POPMAILIHUIO O BIMSHUH TPOMBIIUICHHOCTH, CEJIbCKOTO XO35HCTBA U TPAHCIIOPTa HA
COCTOSTHUE OKPY’Kalollel IpUPOTHOM cpeibl.
KoMMmyHHKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
yYMEHHUS 3a7aBaTh BOIPOCHI (B X0J1€ nuajiora U (WiIu) JUCKYCCHH) MO CYIIECTBY 00CYyK1aeMoi
TeMBI, (POPMYIUPOBATH CBOU IPEIOKEHHSI OTHOCUTEIBHO BBINOJIHEHUS NIPEIJI0KEHHON 3a/1a4H;
YMEHHUsI IPEJICTABIATh MOJyYEHHbIE Pe3yIbTaThl IO3HABATEIHLHON JIEATEIHHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; JelaTh MPE3EHTALUI0 PE3yJIbTaTOB  BBINOJIHEHUS XMMHUYECKOIO
JKcIepuMeHTa (J1abopaTOpHOro OmbITa, JabopaTopHOil pabOThl MO HCCIEJOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);
yMEHHsI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENBHOM H
HCCIIEIOBATEIBCKON JESITEILHOCTH MPH PEIICHUHN BO3SHUKAIOIINX MPOOJIEM Ha OCHOBE y4€Ta 00X
WHTEPECOB U COIJIAaCOBaHUs MO3UIUN (00CYXJAeHHsS, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX JNEHCTBHI, ONpeIeIeHHe KPUTEPHUEB 110 OL[CHKE KauyeCcTBa BBIIOJIHEHHON
paboThI U ApYyTHE).
PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:
YMEHUE CAMOCTOSITEJIbHO OMNPENENATh LENHU ACSITENbHOCTH, IUIAHUPOBATh, OCYIECTBIATH,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEIbHOCTD, BEIOUpATh Hanbosee
s¢dekTuBHBIE CIOCOOBI PeleHUs] yYeOHBIX M TTO3HABATEIBHBIX 33]]a4, CAMOCTOSITEIbHO COCTABISATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUU TMPU BBHIMNOJHEHUU 3aJaHUM C YYETOM
MOJyUYeHUs HOBBIX 3HAHHM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAaKIUsAX, OLIEHHWBATH
COOTBETCTBUE TIOJYYEHHOTO pe3ylbTaTa 3asBJIIEHHOM IelM, YMEHHUE UCIOJb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUMN.
MNPEJIMETHBIE PE3YJIBTATHI
B cocraBe mnpenMeTHBIX peE3ylbTATOB IO OCBOEHHUIO O0S3aTEIBHOIO  COJEpIKaHus,
YCTAaHOBJICHHOTO JaHHOW (QemepanbHOl  pabodeil MporpaMMoOM, BBIJCISIOT: OCBOCHHBIC
00yJaromuMuUCs HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIA, cCrielupUIecKHUe Il TPEAMETHON
ob0nactu «XuUMHUSA», BUIbI NEATEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUS, €ro HHTEpHpeTaIui,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.
K kxoHny oOydenuss B 8 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
® pACKpHIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSATHH: aTOM, MOJICKYJa, XWMHUYECKHI
3JIEMEHT, [IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAasi U MOJIEKYJsIpHAsh Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIpHasi Macca, MaccoBas [OJii XHUMHUYECKOrO JJIEMEHTa B COEJUHEHHH,
MOJISIPHBIA 00BEM, OKCHJ, KHCII0Ta, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIIATEIbHOCTh, CTETIEHb
OKHUCJICHHS, XHMMUYecKas peakuus, Kiaccu(uKalMs peakiuil: peakuuud COeIUHEHUS,
PEaKIMU pa3IoKeHUs], peaKlui 3aMeIleHHs], peaKIii OOMEHa, 3K30- ¥ YHJOTEPMUYECKHE
peakiuu, TerioBor 3P ekt peakiuu, siapo aToma, dJIEKTPOHHBIN CIIOW aToMa, aTOMHAas
opOuTaNb, paidyc aroMa, XMMHYECKas CBsI3b, MOJIAPHAS W HEMOJSpHAas KOBAJICHTHAs
CBs3b, MOHHAs CBSI3b, HWOH, KAaTHOH, AaHHMOH, pacTBOp, MaccoBas [OJi1 BELIECTBa
(mpoueHTHasl KOHILIEHTpallKs) B pacTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX TOHATUH M MNPUMEHATH OTH
MOHSTHS ITPU ONMUCAHUH BEILECTB U UX MPEBPAIICHU;



UCIIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JIJIsi COCTaBIIEHUSI (POPMYIT BEIIECTB U YpaBHEHUI
XUMHUYECKHUX PEaKIIHii;

OTIpeNeNIATh BaJCHTHOCTh ATOMOB DJJIEMEHTOB B OHHAPHBIX COCIMHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCIUHEHUSAX, NPUHAUICKHOCTh BEIIECTB K
onpefenéHHOMY KiIaccy COeAMHEHHH 1o ¢dopMylnaM, BHA XHUMHUYECKOH CBS3U
(xoBasieHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

packpbiBaTh cMmbich Ilepuonnueckoro 3akona [I. M. MennaeneeBa: AeMOHCTpPUPOBATH
MOHMMAaHHUE TMEPUOANYECKON 3aBUCHMOCTH CBOWCTB XMMHMUYECKHUX DJIEMEHTOB OT HX
nosoxkeHuss B Ilepuoauueckoil cUCTEME, 3aKOHOB COXPAaHEHMsI MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI, 3aKOHAa ABOTaJipo;

ONHKCBHIBATh M  XapakTepus3oBaTh TaOmuuHyto ¢opmy Ilepmomuueckoil cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3iu4vaTh MOHATHS «rjaBHas mnonrpymma (A-rpymma)»y u
«moboynas mnoxarpynna (b-rpymnma)», wmampile u Oonbliue TMEPHOABI, COOTHOCUTH
o003HaueHusI, KOTOpele MMEIOTCs B Tabmuie «llepuoanyeckas cucreMa XMMHYECKHX
snementoB JI. M. MenneneeBay ¢ UYMCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKMX JJIEMEHTOB (cocTaB W 3apsl sAapa, oOliee 4YHuciIo DSJIEKTPOHOB U
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

KJIacCu(UIUPOBaTh XUMHUYECKHAE D3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuu (MO0 YMCIYy W COCTaBY YYAacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY
sbdexry);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB,  TOATBEPXKIash ~ ONMUCAaHWE  MNpUMEpaMU  MOJEKYJSIPHBIX  ypaBHEHHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIHil;

NPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KAdeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B PA3JIMYHBIX YCIOBHSIX;
BBIUHCIISATH OTHOCUTENBHYIO MOJEKYISIPHYIO W MOJSPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COEIUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOHN peakInu;

NPUMEHSATh OCHOBHBIE OTEpAIlMM MBICIUTEIBHONW JEATENIbHOCTH — aHalN3 M CHHTE3,
cpaBHEHHUE, O0O0OIIEHHE, CUCTEMATU3AIMI0, KIacCHU(UKAINIO, BBISBICHUE NPUUYUHHO-
CIEJICTBEHHBIX CBSI3€M — M U3YYEHHUs CBOMCTB BEIIECTB W XHUMHUYECKUX PEaKIIMiA,
€CTECTBEHHO-Hay4YHbIE METOJbl MMO3HAHUS — HaONI0/IEHHEe, U3MEPEHHE, MOJIEIHPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

ClIeZIoBaTh  MpaBHWJaM  TIOJB30BAHWS XUMHYECKOW TMOCYAOH W  1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKKe IpaBuiIaM OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU 110 BBHITIOJHEHHIO JTa00PaTOPHBIX XUMHYECKHX OMBITOB MO TMOTYYSHHUIO U
coOMpaHnui0 Ta3000pa3HBIX BEMIECTB (BOJOPOJAa UM  KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINpPEACIEHHOW MAacCOBOM JI0JIEM pacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U
NPOBOJUTh XHMHUYECKHE AKCIEPUMEHTHI TI0 PACIO3HABAHHIO PACTBOPOB IIENIOUeH U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHoI(TaenH, METUIIOPaHK U JPyTHe).

K kxoHny oOydenuss B 9 kjacce mpeIMeTHbIE pe3yJlbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00YYAIOLTUXCS YMEHHIA:

PacKpeIBaTb CMBICII OCHOBHBLIX XHWMHWYCCKUX HOHATHH: XUMHWYECKHUU 9JICMCHT, aToOM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJCHTHOCTH,
SJICKTPOOTPULATCIIbHOCTD, CTCIICHb OKUCJICHUSA, XUMHUUYCCKAasA pCaKusd, XUMHYCCKaAsA CBA3b,
TEIJIOBOM 3(P(dEeKT peakuu, MOJIb, MOJSIPHBIA O00BEM, pacTBOp, DICKTPOIHUTHI,
HCAJICKTPOJINUTHI, QJICKTPOJIUTHUYCCKAA Jucconuanus, pCaknuun HMOHHOT'O 06MeHa,
KaTaJlM3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIC PEaKIIHH,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUUN, OKUCIUTCIIb, BOCCTAHOBUTCIIb, OKUCJICHUC
U BOCCTAaHOBJICHHE, aJUIOTPOMNHUs, aM(OTEpHOCTh, XUMHUECKas CBs3b (KOBaJICHTHa,



WOHHAsl, METAJUIMYECKasi), KpUCTAJUIMYECKash PEeHIETKa, KOPpPO3Us METaIOB, CIUIABHI,
CKOPOCTbh XUMHUYECKOW peaklMu, peaesnbHo qonycrumas konuentpanus 111K BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHMUYECKUX TMOHATUA W TPUMEHSATH ITH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIsi COCTaBJICHUsS (hOPMYJI BEIIECTB M YPaBHEHU I
XUMHYECKUX PEAKIUN;

ONpPENENATh BAJICHTHOCTh U CTEIIEHb OKHUCIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
pPa3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEIMHEHUI
no ¢opmynaM, BHJI XWMHYECKOW CBS3M (KOBaJCHTHAs, MOHHAs, MeTaJuIM4YecKas) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps]] HOHA 0 XUMHYECKO! (hopmyrie, XxapakTep cpelibl B
BOJIHBIX pAacTBOPAaX HEOPraHMYECKUX COCIAMHEHUW, THUIl KPUCTAIIMYECKOW PEMIETKH
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbica [leprnonnueckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATh €0
NOHMMAHHE: OINKChIBATh M XapakTepu3oBaTb TabnuuHyro ¢opmy [lepuoauueckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHITH «TJIaBHAs MOArpymnna (A-rpymnmna)»
u «mnobouynas noxarpynna (b-rpymma)», Manele u OonblIMe MEPUOIbI, COOTHOCHUTH
0003Ha4YeHHs, KOTOpble MMEIOTCS B MEPHOAMYECKON Tabmuie, C YHCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB W 3apsi sjipa,
olmiee 4MCI0 3NIEKTPOHOB M PACIpeneNieHue UX MO JJIEKTPOHHBIM CJIO0SIM), OOBSCHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COSAMHEHUN B Ipeenax
MaJibIX IEPUOJIOB U TJIABHBIX MOJATPYIII C YUETOM CTPOEHHUS UX aTOMOB;
KJIaccu(UIUPOBaTh XUMHUYECKHE D3JEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (MO 4YMCIy M COCTaBY YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIECHHSI XMMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCKHIBAThH) 00IINE U CTIEM(PUIECKUE XUMUUECKHE CBONCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIINIA;

COCTaBJIATh YPAaBHEHHUS SJIEKTPOJUTHYECKOM AMUCCOUMALMM KUCJOT, HIEJIOYEH U COJIEH,
MOJIHBIE M COKpAalllEHHBbIE YpaBHEHHUS peakUui MOHHOrO OOMEHa, YpaBHEHHUS pEeaKIUi,
MOATBEPKAIOIINX CYIIECTBOBAHNE T'€HETUUECKON CBS3M MEKIY BEHIECTBAMU PA3TMUYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIIBHO-BOCCTAHOBUTEIBHBIX PpEAKIMI OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakIuii;

IIPOrHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX NTPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIISATh OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JieMeHTa 1o (GopMylie COeTMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

coOnrofaTh MpaBuUja TOJB30BAaHUS  XUMHUYECKOM TMOCyAOoH U J1TabOpaTOpHBIM
o0opy/soBaHUEM, a TakKe IMpaBHjia OOpALIEHUS C BELIECTBAMHU B COOTBETCTBHM C
WHCTPYKIUSMU 110 BBHITOJHEHHIO JTa00paTOPHBIX XUMHYECKHX OMBITOB MO TMOIYYSHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLHUM, MOATBEP)KIAIONIME KAYECTBEHHBIH COCTAB Pa3JIMUHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpomMHI-, HOAUA-, KapOoHart-, ¢ocdar-,
CUJIMKAT-, Cyab(haT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI N3yUYEHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIMIO, BBISIBIIEHUE TPUYUHHO-CIIEICTBEHHBIX CBs3EH
— Il WU3y4YEHHUs CBOICTB BEIIECTB M XHUMHMUYECKUX pPEAKIUN, €CTeCTBEHHO-HAYYHbBIC



METO/IbI IO3HAHUS — HAOJI0ICHIE, U3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (peaabHbIN
1 MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KosaunuyecTBo DJICKTPOHHEIC (HPPOBLIE) 00pasoBaTeNbHEIC
n/n pecypcbl
4acoB
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
1.1 Xumus — Bazai 001aCTL, ECTECTBOSHAMA 1 5 bu6muoreka LITOK https://m.edsoo.ru/7f41837c
MPAKTUYECKOU JIEATETbHOCTH YeJIOBEKa
1.2 BeiecTBa 1 XMMHUYECKUE PEAKIIUH 15 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
Hroro o pasneny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bo3nyx. Kucnopo. [Tousitue 06 okcugax 6 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bogoposa.IloHsTre o KUCIOTax U COJIAX 8 bubmmorexa IIOK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsl. [TonsTHE 00 OCHOBaHHUSX 5 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUI 11 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Htoro no pazneny 30

Paspnen 3. llepnoanuecknii 3axkon u Ilepuoanyeckas cucrema xumudecknx 3j1emeHToB /[. U. MenpaeneeBa. CTpoeHue aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1

3.2

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xumudeckux 3nemeHToB JI. . Menneneena.
Crtpoenue atoma

Xummdeckas cBs3b. OKHUCIUTEILHO-
BOCCTAaHOBUTCIIBHBIC PCAKIINN

Uroro no pazgeny

Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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bu6nuoreka IIOK https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK https://m.edsoo.ru/7f41837c

bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
bu6mmoreka [{TOK https://m.edsoo.ru/7f41837c
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9 KJIACC

Ne HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbl KonuyectBo JJICKTPOHHEIC (IHPPOBLIE) 00pasoBaTEILHbIC
n/n pecypcebl
4yacoB
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
1.1 IloBTopenue 1 yriybnenue sHaHuii 0CHOBHEIX 5 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
pa3zenoB Kypca 8 kiiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIHii 4 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
1.3 INCKTPOIMTHICCKAA MCCOUMAIHA. XMMHUCCKHE 8 Bbubmmorexa LIOK https://m.edsoo.ru/7f41a636
peakuuu B pacTBOpax
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
2.1 OOmast XapaKTEPHCTHKA XHMHIECKHX SICMEHTOB 4 bu6nmoreka LIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
2.2 Obuas xap AKTCPUCTHKA XHMITACCKHIX JICMCHTOB 6 bubmmorexka IIOK https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u e€ coeqMHEHUs
2.3 OOmas XapakTepHCTHKA XMMHIECKHX dIIEMCHTOR 7 bubmorexa LIOK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30t, Gocop 1 UX COEAUHEHUSI
2.4 Obmast xapaKTepHCTHKa XHMITACCHIX SJCMEHTOB 8 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yrinepoa u KpeMHUN U UX COEUHEHMUS
Hroro no paszneny 25
Pasnen 3. MeTasuibl M HX COeIMHEHHUS
3.1 OO01mpre CBOMCTBAa METAJIIOB 4 bubanorexa I{OK https://m.edsoo.ru/7f41a636
3.2 Baskneiitre MeTaIbl i UX COCAMHEHMUS 16 bubanorexa I{OK https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 20
Pasznea 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BerecTBa 1 MaTepHabl B )KH3HU YEIOBEKA 3 bubaunoreka [OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmoteka I{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I"abpuensn OC. Xumus. 8 kinacc. - M.: [IpocBenienue
Epémun B.B., Ky3smenko H.E., JIpo3noB A.A. u np. Xumus. 9 knacc. - M.: Jlpoda

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- bubanoreka IJOK https://m.edsoo.ru




