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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMMa Mo XWMHHM Ha YPOBHE OCHOBHOI'O OOLIero 0Opa3oBaHUsl COCTaBlieHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B PI'OC 00O, a Takxke Ha ocHOBe (emepaibHOi pabodeld TporpaMMbl
BOCITUTAHUS M C y4ETOM KOHIIEHIIMH MPENOoAaBaHUsl YIeOHOro MpeaMeTa «XUMUs» B 00pa3oBaTeIbHBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[Iporpamma 1o xuMuu Ia€T MPEACTABICHHUE O LEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA O0YYaIOUIMXCSl CPEICTBAMU y4eOHOTO NpenMera, YCTaHaBIHMBAaeT 00s3aTebHOE MPEAMETHOE
coJiepXaHue, IpeaycMaTpuBaeT paclpeaeieHne ero 1o KjiaccaM U CTPYKTYpHpOBaHME MO pasjeinaM U
TEéMaM IporpaMmbl II0 XHMHHU, OHNPCACTIACT KOJIUMYCCTBECHHLIC MW KAaYCCTBCHHLIC XAapPaKTCPUCTUKU
COZIEpKaHMs, PEKOMEHJYEMYIO MOCIEA0BATEIbHOCTh HU3YUYECHHUS XUMUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEJIMETHBIX CBSI3€H, JIOTMKK y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs,
ompeziessieT BO3MOXKHOCTH TpeAMeTa JIjlsl peanu3anuy TpeOboBaHUi K pe3ylbTaTaM OCBOCHHsI OCHOBHOM
00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHHMU K
pe3yiabTaTaM OOydYeHHUs XMMHHM Ha ypPOBHE Ileliell M3ydeHHs MpeJMeTa W OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENBHOM JIESITENbHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIEOHOTO COJIepKaHMUS.

3HaHWE XUMUHM CIY)KUT OCHOBOW Ui (OPMUPOBAHHS MHPOBO33PEHHS O00Y4Yaromerocsi, ero
MIPEJCTABIIEHUH O MaTepHaJbHOM EIWHCTBE MHpPA, BAXHYIO POIb HrpaioT (OpMHUpYyeMble XUMHUEH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aIbHBIX MPOOJIEM YCTOMUHMBOrO Pa3BUTHS YEIOBEUYSCTBA — CHIPHEBOM, YIHEPTETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3PaBOOXPAHEHHS.

N3yueHue xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpasBUTHA W (HOPMUPOBAHUS KyIBTYPHI
JIMYHOCTH, €€ 001eH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIJICHUS] ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIIXCsl, HABBIKOB
WX CaMOCTOSTEIbHON Yy4eOHOW AeATENbHOCTH, JIKCIEPHMEHTAIbHBIX W HCCIIENOBATENbCKUX YMEHHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(HeCCHOHATHHOMN eI TENFHOCTH;

3HAKOMHUT CO CHENH(PUKOW HAYIHOTO MBIIUIEHHUS, 3aKIabIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPUPOABI M HYEJIOBEKa, SBIETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHHH €CTECTBEHHO-
HayYHOU TPaMOTHOCTH O0YYaroIInXCs;

crocoOCTByeT (OPMHPOBAHHIO I[EHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MIPUPOJIE, K YeTOBEKY, BHOCHT CBOW BKJIA]I B 9KOJIOTHYECKOE 00pa30BaHNe 00y arOIIXCS.

JlaHHbIe HampaBIeHUsI B OOYYEHUN XUMUW O0ECIIEUMBAIOTCS CIIEIU(UKON COMep)aHUs YIeOHOTO
mpeaMera, KOTOPBIH ABISETCS MeIarorniecky aJanTHPOBAaHHBIM OTpakKeHneM 0a30BOW HAYKH XVMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIET0 0OOpa30oBaHHWS OPHEHTHPOBAH HAa OCBOEHHUE
00y4alOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX MTOHATHH OPTaHUYECKOH XUMUH.

CrtpykTypa comepaHusi MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 ITOIX0Ja K
e€ m3ydenuto. ComepkaHue CKIaAbIBAETCS U3 CUCTEMBI TTOHATHI O XHMHUYECKOM DIIEMEHTE W BEIIEeCTBE U
CUCTEMBI TIOHATHH 0 XUMHUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 IPUHITUITY
MTOCTIEIOBATENFHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKHIX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBEI BCETO €CTECTBO3HAHUS,

— Ilepuoguaeckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XWMUHU;

— YUYEHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IIpeACTaBIeHHU 00 DIIEKTPOIUTUYECKON JAUCCOIMAIINY BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEA0BATENHHO OT OJHOIO YPOBHS K APYTOMY, BBIIOIHS QYHKIUN OOBSCHEHHUS



U TIPOrHO3MPOBAHUS CBOMCTB, CTPOEHMS] M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHMsS U TOIydeHUs
M3y4aeMBbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYYHOH KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHON MPHUPOIbI, IIEHHOCTHOTO OTHOIIEHUS K
HayyHOMY 3HAHHMIO M METOJaM IIO3HAaHHA B Hayke. M3ydeHuWe XMMHUM MPOUCXOIUT C MPHUBICYEHUEM
3HaHUI M3 paHee U3y4eHHBIX YYeOHBIX MmpeaMeToB: «Okpyxarommii mup», «buonorus. 5-7 knacce» u
«®Dusmka. 7 Knacey.

[lpr wm3ydyeHWM XUMHH TPOUCXOTUT (HOPMHUPOBAHWE 3HAHUA OCHOB XHMHUYECKOW HAYKH Kak
00JIacTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTHUYECKOW [EesITEeIbHOCTH YelOBEKa M KaK OJHOrO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHMU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIIMX (HaKTOB, MOHATHN, 3aKOHOB M TEOPETHYECKUX ITOJIOKCHUH,
JOCTYIHBIX 000OIIEHNI MHPOBO33PEHUYECKOrO XapakTepa, S3blIKa HAYKH, B MPUOOIIEHHH K HAYYHBIM
METOJIaM TIO3HAHMS NPU M3YYCHUH BEIISCTB U XUMHUYCCKHX pPEaKluid, B (OPMHUPOBAHMHM M Pa3BUTHU
MO3HABaTENbHBIX YMEHUH W WX MPUMEHEHWW B Y4eOHO-TIO3HABATEINBHOW M y4eOHO-HCCIIEA0BATENbCKOMI
JeSITeTbHOCTH, OCBOEHUH MPaBUJI 0€30M1aCHOr0 0OpallleHus ¢ BeECTBAMU B ITOBCEHEBHOM KU3HMU.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs BaXKHOE 3HaYCHUE TPHOOpENn
TaKkue e, Kak:

— (dopmupoBaHUE WHTEIUIEKTYalbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K caM00Opa3oBaHMUIO,
COTPYAHHYECTBY, CaMOCTOSTEIHPHOMY MPHHITHIO DEIIeHWH, CIOCOOHOW aJanTUpOBaThCS K OBICTPO
MEHSFOIIMMCS YCIIOBHISIM YKU3HU;

— HampaBJIeHHOCTh OOyuYeHHMs Ha CHCTEMaTHYecKoe MpHoOlIeHHe o0ydJaronmxcs K
CaMOCTOSTEILHOW ITO3HABATENIFHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CLIOCOOHOCTEHN K XUMHUU;

— obecrieyeHHME  yCIOBUH, CIOCOOCTBYIOIIUX  MPHUOOPETEHHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOM JEATENPHOCTH, IIO3HAHWS M CAaMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHHOCTH;

— (opmupoBanue o6iel QyHKIIMOHATLHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCIIC
YMEHHI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUPA, UCIOIB3YsI 3HAHKS U OIBIT, IOJYYEHHbIE
MIpH W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JXKM3HHM M TPYIOBOU
JESITEIIbHOCTH;

— ¢opmupoBaHue y OOyYAIONIMXCS TYMAHHCTUYECKWX OTHOIICHWH, TMOHWMAaHHUS IIEHHOCTH
XUMHUYECKNX 3HAHUH I BHIPAOOTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JESATEIBHOCTU B LENSIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHOU Cpeabl;

— pa3BUTHE MOTHBAIMH K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO M CaMOBOCIIHTAHHUIO Ha
OCHOBE YCBOGHHsSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpPOQIIA U
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmiee YWCIO 4YacoB, OTBEACHHBIX I W3YyYEHHS XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kitacce — 68 wacoB (2 9aca B Hezenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIO).



COJAEPXKXAHUE OBYYEHUA

8 KVIACC

[epBoHayaIbLHBIE XUMHYECKHE TIOHATHS

IIpenver xumuu. Poimb XvMHMM B KU3HM 4Y€IOBEKa. XMMHS B CUCTEME HayK. Tena M BeElleCcTBa.
@dusuvecKkue CBOMCTBa BeleCTB. ArperaTHoe cocTosHUE BemlecTB. [loHATHE O MeTomax MO3HaHUS B
xumMuH. YucTele BemecTBa U cMec. CriocoObl pa3ielieHus CMEceH.

ATOMBI 1 MOJICKYJIBI. Xumudeckue djieMeHThl. CHMBOJBI XHMHYECKUX 3IEMEHTOB. HpOCTBIC )41
CJIOJKHBIE BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumuueckass ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHOocuTenbHass aToMHas Macca. OTHOcHTeNbHas MOJIEKyJspHas Mmacca. MaccoBad
J0JA XUMHYECKOI'O 3JIEMEHTA B COCAMHCHHNU.

KonmyectBo BemectBa. Monb. Momsipaast mMacca. B3auMOCBSI3b KOMWYECTBA, MAacChl W UHCTIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel 1o hopmyliaM XUMHUYECKUX COCIHMHEHHIH.

du3uvecKkue U XUMUYECKUE SBIEHUS. XUMHAYECKash peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BelIecTB. XHWMHU4YECKHe YypaBHeHHs. Kiaccupukanus XuMHUECKHX peakiuil (coequHeHwUs,
pa3lIoKeHus, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUECKOH ITOCY/ION, TpaBuiIaMu paboThl B 1a00OpaTOpHH U pUEMaMH oOpaIeHus
¢ J1abopaTopHbIM O00OpYyIOBaHMEM, H3y4YE€HHE U ONucaHue (U3MUECKUMX CBOWCTB  00pasIoB
HEOPTraHWYECKUX BEMIECTB, HabOmoneHune (u3mdecknx (TUTaBJIEHWE BOCKA, TasHUE JIbJa, PACTHpPAHHE
caxapa B CTYIIKE, KUIICHUEC U KOHACHCAIUA BOZIBI) U XUMHNYECKUX (FOpeHI/Ie CB€YH, ITPOKAJIMBAHUC MeHHOﬁ
MIPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCJIOTOW) SBJICHWHA, HAONIOACHWE W ONUCAaHWUE NPU3HAKOB
MPOTEKaHUS XUMHUYECKIX Peakiuii (pa3iokeHne caxapa, B3aWMOJIEHCTBHE CEPHOIN KUCIOTHI C XJIOPHUIOM
Oapwsi, paznokenne runpokcuna menu (I1) mpu HarpeBaHmu, B3aUMOJICHCTBHE JKele3a ¢ PACTBOPOM COJIH
meau (1), u3ydeHue crocoOoB pasaesieHUs] CMECEH: ¢ IOMOIIBI0 MAarHUTa, (PUIBTPOBAHUE, BEIIAPUBAHUE,
TUCTUUIALAA, XpomaTorpadus, MPOBEACHWE OYHCTKH IMOBAPEHHOH CONM, HAONIOAEHHE W OIMHCAHHE
pe3yaBTaTOB TPOBENEHUS OIBITA, MILTIOCTPUPYIOMIErO 3aKOH COXPAaHEHUS MAacChl, CO3laHWE MOJeTeH
MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxxHejinue npeacTaBuTe/ M HEOPraHM4ecKUX BellecTB

Bozayx — cmeck razos. CoctaB Bo3ayxa. Kucnopos — ameMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpOAa B MpUpoie, GU3HICCKHE U XUMHICCKHE CBOMCTBA (peakmuu ropennsi). Okcunpl. [lpuMenenme
kucnopona. CrmocoObl TONy4eHHs KHCIOpoJa B IJa0OpaTOpUH W MPOMBINUIEHHOCTH. KpyroBopor
kucnopoza B npupoae. O30H — amuioTpornHast MOAu(GUKaus KACIOPO/a.

TermmoBoit  3QpeKT XUMUYECKOH peakund, TEPMOXMMHYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peakuuu. TOIINBO: yroidb W MeTaH. 3arps3HeHHE BO3[yXa, YCHIIEHHE MapHUKOBOTO
a¢dexra, pazpyiieHre 030HOBOTO CIIOSL.

Bomopon — snemeHT m mpocToe BemecTBO. HaxokaeHwe Bomoponma B mpupone, (GH3WUYecKhe H
XMMHUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOObI morydeHns. Kucimorsr u conu.

MonsipHblit 00bEM Ta30B. Pacd€ThI M0 XMMHYECKIM YPaBHEHHSIM.

®dusnueckue CBOMCTBa BoOAbl. Boma kak pactBoputenb. PactBopel. HacelmieHnbsle u
HEHACHIIIIEHHBIE PAacTBOPHL. PacTBOpHMOCTE BemiecTB B Bozxe. MaccoBas OIS BEIIECTBA B PaCTBOPE.
Xumudeckre cBoiictBa Bozpl. OcHOBaHUs. Ponb pacTBOPOB B PUPOJIE U B JKU3HU 4enoBeka. Kpyrosopor
BOJIBI B IpUpO/ie. 3arpsi3HEHUE MPUPOAHBIX Boa. OXpaHa W OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukammss  Heopranmdeckux  coemuHenmit.  Oxcumbl.  Knaccudukamms — OKCHIOB:
coneoOpasytomre (OCHOBHBIE, KHCIOTHEIE, aM{QoOTepHbIe) W HecoieoOpasyromme. HomeHkmarypa
okcuioB. Du3nueckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okcroB.

OcHoBanus. Knaccudukaius ocHOBaHUWI: MENOYN 1 HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
ocHOBaHMM. Pu3NUecKue U XUMUYECKHE CBOMCTBAa OcHOBaHU. [lony4yeHne ocHOBaHUM.



Kucnoret. Knaccudukarus kucnor. Homenknarypa kuciaot. @U3ndecKue U XUMUYECKHE CBOHCTBA
kucnot. Psag akruBnoctu metasoB H. H. bekerosa. [lonyueHue kucior.

Conu. Homenknarypa coneil. @u3ndeckrue U XUMUUeCcKHe cBolicTBa conel. [lomydenne comneil.

Ienernueckast CBSI3b MEXAY KJIaCCAMU HEOPTAHUYECKUX COCAMHCHUI.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OIpelelieHNe COJep)KaHusl KUCIOpoAa B BO3IyXe, IMOIy4YeHHE, CcOOMpaHHe,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KHCIOPO/a, HAOIO/IEHHE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM
U yCJIOBUS BO3HUKHOBEHHUS W MPEKPAILCHUS rOpeHus (IToXKapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHJIOB U
ONMCAaHWUE MX CBOKMCTB, IONydyeHHe, COOMpaHME, paclO3HABaHUE M M3YyYCHHE CBOKMCTB BOJIOpOJA
(ropenue), B3ammojeiictBue Bojopoaa ¢ okcuaom wmeau (1) (Bo3MokHO — HcCHoONB30OBaHHE
BHJICOMATEpHAIIOB), HaOM0JeHuEe 00pa3I0B BELIECTB KOJTMYECTBOM | MOJIb, HCCIIEAOBAaHIE 0COOCHHOCTEH
pacTBOpPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPENETEHHOMN
MaccoBOM J0iel pacTBOPEHHOT O BEIIECTBA, B3aUMOIEHCTBHE BOABI C METaJIaMH (HATPHEM M KaJbLIMEM)
(BO3MOXHO HCITOJIb30BAHHUE BHJICOMATEPUAIIOB), HCCIEIOBAaHHE OOpPa3llOB HEOPTaHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOJIOJACHNE M3MECHEHHUS! OKPAaCKU MHIMKATOPOB B PAacTBOpaxX KHUCIIOT W INEIOYEH,
n3ydeHue B3aumozeucTBusi okcuma meau (ll) ¢ pacTBopom cepHOIl KHCIOTHI, KHUCIOT C METajuIaMH,
peaknmii HeWTpaau3aluuy, 0JyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OAHOIO METalIa APYTUM
W3 PacTBOpa COJH, PEIICHUE IKCIIEPUMEHTANBHBIX 3a/1ad 110 TeMe «BakHele KiIacchl HEOPTaHUIECKUX
COEMHEHUI».

Ilepuonuyveckuii 3axkoH u Ilepuogumyeckasi cucrema xummuyeckux 3viementoB /. H.
MenpaeneeBa. CTpoeHue aTomMoB. XHMHUYECKasi CBA3b. (OKHCIUTENbHO-BOCCTAHOBUTEILHBIE
peaknun

HepBBIe IIOITBITKH KJ'IaCCI/I(i)I/IKaI_II/II/I XUMHUYECKUX 3JeMeHTOB. IlloHsATHE O Tpymnmnax CXOAHBIX
3JeMEHTOB (IENIOYHbIE W UIEIOYHO3EMENbHBIE METAJUIbl, TaJOre€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIC OKCHIBI M TUIPOKCHIEI.

Ilepuoanueckuii 3akoH. Ilepuonuueckas cucrtema xumuueckux snemeHToB JI. M. Menneneesa.
Kopotkonepuoanas u mimHHonepuoanas Gopmbl [leproandeckoil CHCTEMbI XUMHYECKUX 31eMeHTOB [l.
N. Menneneesa. Ilepuonbl u rpymmnbl. GU3NUECKUl CMBICI MOPSIIKOBOIO HOMEpPA, HOMEPOB IMeproaa U
CPYIIIBI 3JIEMEHTA.

Crpoenne atomMoB. CocTaB aTOMHBEIX siep. M3otombl. OnekTpoHbl. CTpoeHWE 3ISKTPOHHBIX
o0oirouek atomMoB TepBEIX 20 XHMMHYECKHX 3eMeHTOB llepmommueckoit cuctemsr J[. WM. Menneneena.
XapakTepucTika XHMHUYECKOTO 3JIEeMEHTa Mo ero mnojoxeHuto B Ilepumoauueckoit cucreme J[. .
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XHUMHYECKHX OJJIEMEHTOB, METAJUIMYECKHX W
HEMETAJNINYECKUX CBOMCTB MO IpyHIaM U NEpUOIaM.

3nauyenue Ilepuonmueckoro 3akoHa W llepmonnyeckoil CHUCTEMBl XUMUYECKHUX 3JIEMEHTOB JUIS
pa3BuTus Hayku U npakTtuku. [. 1. MenaeneeB — y4€HbIi U ITpakIaHUH.

Xumudeckas cBsizb. KoBasleHTHas (TMONsIpHasi W HEMOJSApPHAS) CBSI3b. DIEKTPOOTPUIIATENHEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

CreneHp okucieHua. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. IIpolecchl OKUCIEHUS U
BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTENU.

Xumuueckuii Ikcnepumenm:.

n3y4eHrne 0oO0pas3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaMu KHUCJIOT U IIEI0Yed, IMPOBEAEHUE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuii (rOpeHne, peakiiuu pa3loKeHHsI, COSTMHEHNUS).

Mescnpeomemnwie ceasu

Peanuzanus MeXnpenIMETHBIX CBsI3eH NpU HM3YYEHHH XUMUHU B 8 KIIacce OCYILIECTBISIETCSl Yepes
WCIIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHATUH, TAK U MOHITHMA, SIBJISIOIIUXCS CUCTEMHBIMU
JUTSl OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOr' O IIUKJIA.



OOmue ecTecTBEHHO-HAy4HbIE MOHSATHS: HaydyHBIH (akT, THIIOTE3a, TEOpHs, 3aKOH, aHAJU3,
CHHTE3, KiIacCH(pHKaLUs, MEPUOTUIHOCTh, HAOMIOJCHHE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, H3MEpEHHE,
MOJIEINb, SIBJICHHE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, NOH, HYKJIH/, U30TOIBI, PaIHOaKTUBHOCTbD,
MOJIeKyNa, 3JIEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nNUecKe BEIMYUHBI, SAMHHLIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: gorocunTes, npixanue, ouocdepa.

Ieorpadms: armochepa, rumpocdepa, MuUHEpanbl, TOPHBIC IOPOJbI, IOJE3HBIC HCKOIACMBIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKasi peakuus

ITepuommueckuii 3akoH. Ilepuonmueckas cucremMa xumudeckux siiemeHTos . M. Mengeneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
NnepuoJ0B, Kajluda, KaJblUA W HUX COGI{I/IHGHI/Iﬁ B COOTBETCTBHUU C IIOJIOKECHUEM DJJIIEMCHTOB B
ITepuoanueckoi cucTeME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BEIICCTBa: BUAbI XUMHYECKON CBS3H. THIIBI KPUCTAJUIMYCCKUX peIlIéTOK, 3aBUCHUMOCTb
CBOMCTB BEUIECTBA OT THUIIA KPUCTAJUIMUECKOW PEIIETKU U BUJIa XUMHUUECKOU CBS3H.

Krnaccudukarys 1 HOMEHKJIATypa HEOPTAaHHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIUXCA K Ppas3siInuYHbIM Kj1accamM HEOPTraHNUYCCKUX COGIIHHCHI/Iﬁ, TCHETUYCCKas CBA3b
HCOPraHM4C€CKUX BEIICCTB.

Krnaccudpmkammss XWMUYeCKHX peaKnWid IO pPa3NWYHbBIM TpuU3HAaKaM (M0 YHUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, N0 H3MEHEHHIO CTeleHEll OKHCIIEHHS
XUMHYECKHX D3JIEMEHTOB, IO OOPAaTHMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- U DHJIOTEPMHUYECKHE
peaxIm, TepPMOXUMHUIECKHE YPaBHEHHUSI.

[ToHsTHE O CKOPOCTH XHMMHYECKOH peakuuu. I[loHsTHE 00 00OpaTUMBIX W HEOOPATHUMBIX
XUMHYECKUX peaknusx. [IoHATHe 0 TOMOTeHHBIX M TeTeporeHHBIX peaknusx. [loHsaTne o karammse.
[lonatre o xuMuyeckoM paBHOBecHU. (DaKTOPBI, BIUSIONIMNE HAa CKOPOCTh XHMHUYECKOW PEaKINu U
MTOJIOKEHIE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIHWH,  JJeKTPOHHBIM  OajlaHC ~ OKHCIUTENHHO-
BOCCTaHOBHUTENbHON peakiuu. CocTaBieHHEe ypaBHEHHH OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINHN C
WCIIOIB30BaHMEM METO/Ia JIEKTPOHHOT O OajaHca.

Teopus 3MEKTPOTUTHUECKONW JUCCOMMAIMA. DIEKTPOIUTHI M HEAJIEKTPONUTHI. KaTHoHBI, aHNOHEI.
MexaHn3M TUCCOITHAIINH BEIIECTB C PA3IMYHBIMU BHIAMU XHUMHAYECKOH CBs3H. CTereHb AUCCOIHAIINU.
CuIIBHBIC B CITAOBIC DJIEKTPOIIUTHI.

Peakrmun moHHOrO oOOMeEHa. YCIOBHS TPOTCKaHWS pEakIuii HOHHOTO OOMEHa, IIONHBIC |
COKpAIIEHHbIE HWOHHBIC ypaBHEHMs peakiuil. CBOICTBa KHUCIOT, OCHOBaHMM U COJIed B CBETE
MIPEJCTaBIIEHUH 00 JIIEKTPOIUTHYECKON aucconnanui. KadecTBeHHbIE peakiuu Ha WOHBL [loHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuit IKCnepumeHm:

O3HAKOMJICHHE C MOJAEISIMH KPHUCTAJUIMIECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METAIUIOB U
HeMeTayuioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOPHAa HATPHS), MCCIENOBaHHE 3aBUCHMOCTH
CKOpOCTH  XHMHYECKOH peakIud OT BO3JCHCTBUS  pazIMYHBIX  (PAKTOPOB,  HCCIICOBAHUE
AJIEKTPOIIPOBOHOCTH PACTBOPOB  BEI[ECTB, TMpoOIlecca AWCCONHMANNN KHCJIOT, INeloded W  coJe
(BOBMOXXHO WCIIONB30BaHHWE BHUIECO MATEPHANIOB), MPOBENECHUE OMBITOB, HIUTFOCTPUPYIOMINX MPU3HAKA
MPOTEKaHUsl PEaKIii MOHHOro oOMeHa (oOpa3oBaHHME OcCajKa, BBHIIEIEHWE ra3za, 0Opa3oBaHUE BOIBI),
OITBITOB, WJLTIOCTPUPYIONINX MPUMEPHl OKHCIUTEIhHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHue, peaKiuu
pPasNOXKEeHHs, COEAWHEHUS), pPAaclo3HaBaHWE HEOPTaHMYECKHMX BEIIECTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peaKnuil Ha NOHBI, pEllIeHNE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTranibl 1 BX coeTMHEHHSA



OObmas xapakrepucTuka ragoreHoB. OCOOGHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBbIE CTEleHU
okucnenus. CTpoeHne u (HU3NIECKUEe CBOWCTBA MPOCTHIX BEIECTB — TajOreHoB. XMMHUECKHE CBOMCTBA
Ha TIpuMepe XJiopa (B3auMOJCHCTBHE C MeTAIIIaM1, HEMETalJIaMH, IIeo4amMu). XiopoBoaopo. ComnsiHas
KHCJIOTa, XMMHYECKME CBOWCTBA, TOJNydYeHHE, MpuMeHeHHe. JleficTBue XJiopa W XJIOpOBOZOpOJa Ha
OpraHu3M ueyioBeka. BaskHelme XIOpUabl U X HAXOXKIICHHUE B IIPHPOJIE.

OO0mas xapakrepuctuka syieMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crenenn okucieHus. CTpoeHrne W (DUBMYECKHE CBOMCTBAa MPOCTHIX BEHIECTB — KHCIOpPOAAa M CEpPHL.
ANoTporHble MOTUGUKALIMKA KUCIOpOAa W cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBoaopoj,
CTpOCHHUE, (I)I/ISI/I‘ICCKI/IC M XMMHYECKHE CBOMCTBA. OKCI/I}Z[I)I CEpbl KaK MNPCACTABUTCIIU KHCJIOTHBLIX
okcugoB. CepHast KHcIOTa, (U3UYECKHE W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeICcTaBUTENs Kiacca
KACIOT M crnenupuveckre). XUMHUECKAE PEaKIHHU, JeXKallde B OCHOBE MPOMBIIUICHHOTO CIIOC00a
TIOJIy9CHUSI CepHOM KHCIOTHL. [lpumeHeHue cepHoit kuciaoThl. COMM CEpHOM KHUCIIOTHI, KauyeCTBEHHAS
peakius Ha cyjibdaTr-uoH. HaxoxkaeHue cepbl U € COeAMHEHUN B MpHUpOJe. XUMHUCCKOE 3arpsA3HEeHUE
OKpPYXKAIOIIel Cpeasl COSAMHEHUSMU Cepbl (KUCIOTHBIC NOXKIU, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeIOTBPAILCHHUS.

OO0mas xapakrepuctuka 3jeMeHToB VA-rpyibl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbBIC
CTETICHH OKHUCIICHHS. A30T, paclpoCTpaHeHHe B MpHpoAe, (Pu3MYecKue U XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3NYECKHE W XUMHUYECKHME CBOKICTBA, MOJIY4YEHHE U
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/I3I/I‘ICCKI/IC U XUMHWYECKHUEC CBOﬁCTBa, MIPUMEHCHUC. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUA. A3oTHasg KHcCJoTa, eé IIOJIy4YCHHUC, q)HSPI‘IeCKI/Ie M XUMHUYECKHE CBOMCTBA
(obmme Kak TpencTaBUTENs Kilacca KHCIOT W crnenuduueckue). Vcmomp3oBaHUE HUTPATOB M COJICH
aMMOHHSI B KauecTBE MHUHEPAIbHBIX yJIOOpeHHH. XWUMHUYECKOe 3arps3HEHHE OKpY)Karolleld cpelbl
COCMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIH, 3arps3HEHHE BO3ayXa, MO4YBbl M Bopoémos). dDocdop,
aJuIoTpornHble Moaudukaiuu Gochopa, pusnueckue u xumuueckue cpoiictsa. Oxcuz docdopa (V) u
dochopHast kuciaora, GpU3MUECKHEe ¥ XUMUYECKHE CBOWCTBA, mojydeHue. Mcmons3oBanue ¢ochaToB B
KauecTBe MUHEPAJIbHBIX YAOOPEHHIA.

O6mrast xapakTeprucTika daeMeHToB |V A-rpynmel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIC
CTETIeHN OKUCJIEHHUS. YTIIEPO, aJlFIOTPOIHbIE MOAU(UKALINN, PACTIPOCTPaHEHHE B IPUpPOAE, (pr3mudeckue
W XHMHYECKHE cBoWcTBa. AxcopOius. Kpyrosopor yrimepoma B mpupoge. OKCHIBI yriiepoia, HX
(m3uUeckre U XMMHUYECKHE CBOMCTBA, NIEMCTBHE HA JKMUBBIE OPTraHU3MBI, TMOIYYEHHE W MPUMEHEHHE.
OKonornyeckue mpobiIemMsl, CBI3aHHBIE C OKcuaoM yriepoaa (1V), rumoresa riao0ambHOTO MOTEIIICHHS
KJTUMaTa, MapHUKOBBIN 3 (dekT. YronmpHas KUcioTa u e€ coin, uX GU3nIecKne U XUMHUIECKHe CBOICTBA,
rmonmydeHre u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcnonp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanpHbIe MOHATHS 00 OpPraHWYECKHX BEIIECTBaX KAK O COCAMHEHHIX yriepona (MeTaH,
9TaH, STHUIIEH, alleTHIIEH, 3TAHO, TJHUIEPHH, YKCYCHas KUcioTa). [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB
(yromp, mpupomHBIA Ta3, He(PTH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX poIlb B OBITY U
npoMbIuIeHHOCTH. [loHATHE 0 OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHpaX, Oelkax, yriieBojax — M UX
POTH B JKM3HHU YeJloBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTaHUYECKUX COSITUHEHUM.

Kpemnwuii, ero ¢usndeckne M XMMHYECKHE CBOWCTBA, MOdy4deHHE W mpuMeHeHHe. CoennHeHns
kpemHus B mpupoge. OOmme mpencraBieHuss o0 okcune kpemHus (V) m KpeMHHEBOW KHCIOTE.
CunkaThl, UX WCHOJB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHeHIne CTpOUTENbHBIE MaTepHaIbl:
KepaMHuKa, CTEKJI0, IIeMeHT, OeToH, kene300eroH. llpobneMbr 6e30macHOro  MCHONB30BAHHS
CTPOUTENBHBIX MaTEPUAJIOB B MTOBCEAHEBHOMN KU3HM.

Xumuueckuit IKCnepumMeHm:

n3ydeHrne o0pas3lloB HEOPTaHWYEeCKUX BEHIECTB, CBOWCTB CONITHOM KHCJIOTHI, IPOBEJCHHE
KAaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB MX NPOTEKAHMs], OIIBITHI,
oTpaxaromue (U3NYeCKHe M XHMUYECKHE CBOWCTBAa TaJOr€HOB W HMX COCJUHEHUH (BO3MOXKHO
UCIOJIb30BaHME BUAECOMATEPHATIOB), O3HAKOMJIEHHME ¢ 0O0paslaMd  XJIOpUAOB  (rajlOreHUI0B),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUAMH (BO3MOXKHO HMCIIOIb30BAHUE BHIEOMATEPHAIIOB),



HaOIoIeHne Ipolecca OOyrJIMBaHUSl caxapa IMoJ JeHCTBHEM KOHIEHTPHUPOBAHHOW CEpHOM KHCIIOTHI,
H3yYeHHE XUMHUYECKIX CBOWCTB pa30aBlIeHHOW CEpHON KUCIIOTHI, TPOBE/ICHNE KAYECTBEHHOW peakluy Ha
cynbhaT-uoOH W HaOJIONEHHE NMpHU3HAaKa e MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYEeCKUMH CBOWCTBaMHU
azora, ochopa u UX coeqMHEHUH (BO3MOXKHO MCIIOIB30BAHHUE BHICOMATEPUAIIOB), 00pa3laMu a30THBIX
u ¢ochopHBIX ynoOpeHHii, MOIyueHHe, COOMpaHHEe, paclo3HaABAHWME M H3YyUEHHE CBOMCTB aMMHUakKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPeaKluii Ha HOH aMMOHHs M (ocdaT-MOH M HM3ydeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJAEHCTBUE KOHLEHTPUPOBAHHOW a30THOM KHCIOTBI C MeOpl0 (BO3MOXKHO
WCTIOJIb30BaHKME BUICOMATEPHAIOB), H3YUYCHHE MOJENeH KPUCTANTMYECKHX DPElIETOK anmasa, rpadmra,
¢yepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMK PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOrasa, MmojydeHue, coOupaHue, paclio3HaBaHUe U M3YUYCHHE CBOWCTB YIIIEKUCIIOTO
raza, MpoOBCACHNUC Ka4YCCTBCHHBLIX pCaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-MOHBI U HM3YYCHUC IMPHU3HAKOB HX
MIPOTCKaHMA, O3HAKOMIJICHUEC C HpO}lyKHHeﬁ CUJINKATHOM ITPOMBIIIIJICHHOCTH, peuIcHuc
OKCIICPUMCEHTAJIBHBIX 3aJ4a4 10 TEMEC «Baxxnelimme HeMeTaJIbl B UX COCIUHCHUA».

MeTanjbl 4 MX COeTMHEHUS

06111215[ XapaKTECPUCTUKAa XMUMHUUYCCKUX BJIEMECHTOB — MCTAJUIOB Ha OCHOBAHUH HX IIOJIOXKCHHA B
[Tepuomuueckoii cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTayuIoB. Merayuinyeckas CBSI3b M METAJTIMYecKas KpUCTAJUIMUYecKasl pemérka. DIeKTPOXUMUYECKHUM
psaa HampspkeHud MerayuioB. Dusmueckre W XMMHYECKHE CBOWCTBAa MerayuioB. OOmme crocoOs
nmosy4deHusi MeTayyioB. [IoHSATHE O KOpPO3WK METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CruiaBsl (cTanb, 4yryH, JIOPATIOMHHUI, OpOH3a) M MX IPUMEHEHNE B OBITY U MPOMBIIITICHHOCTH.

[[lenounsie mertamibl: nonoxxkeHnue B Ilepuoguueckoid cucrteme xumuueckux siiementoB J[. .
MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXKJIeHHE B mpHuponae. PU3ndecKkue 1 XUMHUIECKHEe CBOWCTBA (Ha
npuMepe HaTpus u Kajws). OKCUIbl ¥ THIPOKCUABI HAaTpus U Kanws. [IpumMeHeHne menoyHbIX MeTaljIoB
U UX COCAVHEHM.

[I{enoyHO3eMeNbHBIE METAUIBl MAarHWd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMudeckux snaemeHToB J[. . MeHieneeBa, CTpoeHUE UX aTOMOB, HaXOXAEHUE B Mpupojie. Pusnueckue
M XUMHUYECKHE CBOWCTBA MarHusi W Kaiblus. BakHeline coeAWHEHUS Kaiblus (OKCHI, THIPOKCH,
comm). JKECTKOCTH BOABI U CITOCOORI €€ yCTpaHEHHS.

AmoMuHMiA: TTonokeHne B [leproamdeckoi cucteMe XuMudecknx aieMeHToB J[. M. Menneneena,
CTpOGHHE aToMa, HaxOoXJIeHHne B Tmpupone. Du3NUecKne W XWMHYECKHE CBOWCTBA AaIFOMUHUS.
AmdoTepHBIE CBOMCTBA OKCHIA M THAPOKCUIA AITFOMIHHS.

Keneszo: monoxenue B Ileproguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOGHHE aToMa, HaXxOXJeHue B mpupone. Duznyueckne W XUMHYECKHE CBOMCTBa jkene3a. OKCHIBI,
ruapokcuast u comn xenesa (1) u xenesa (111), mx cocras, cBoiCTBa U MOTy4YEHHE.

Xumuueckuit IKCcnepumeHm:

O3HAKOMJIEHHE C o0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3UH METaUIOB (BO3MOXKHO HCIOIB30BAaHHE BHICOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaNbIUsS W HATPUS C BOMOW (BO3MOXKHO WCIIONIE30BAaHUE BUIEOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUsS JKene3a B Kuciopoae (BO3MOXHO
WCIIONB30BaHME BHUICOMATEPUAIIOB), TIPU3HAKOB MIPOTEKAHIS KAa4eCTBEHHBIX PEaKIW{ Ha MOHBI: MATHHUS,
KaIbINs, amfOMIHAA, TUHKa, xene3a (1) u xenesa (111), mequ (1), HabmroneHNe U oNMCaHNE TIPOIIECCOB
OKpallMBaHWs ITUIAMEHW HMOHAMHU HATpWs, Kamusd W  Kaimblsd (BOBMOXKHO  HCIOJNB30BaHUE
BHJICOMATEPUAIIOB), UCCIIEOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHIA AIFOMUHUS W THAPOKCHA IWHKA,
pelIeHue SKCIIepUMEeHTAIBHBIX 3314 10 TeMe «BakHelIne MeTaibl U KX COSANHEHUS.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa 1 MaTepuaisl B MOBCEIHEBHOM JKU3HH YeOBEKa. be3oracHoe MCIob30BaHNE BEIIECTB
Y XUMHAYECKHUX peakiuid B ObITy. [lepBast mOMOIIs TP XUMUYECKHX 0XKOTaX U OTPABIICHUSX.

XUMUYECKOe 3arps3HEHHE OKpYXKAaIoIlel cpeapl (MpenenbHas AOMyCTUMasi KOHIEHTPAIHs
Beriects, nanee — [1JIK). Pons XxuMuu B pelieHuN 3K0I0ruYecKuX mpooiiem.

Xumuueckuit IKcnepumenm:



n3ydeHre 00pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAJIIOB, MTOJMMEPHBIC MaTEPHAIIbI).

Mesicnpeomemnbie cea3u

Peanu3anust MeXIpEAMETHBIX CBsI3ed NMPHU M3YYCHUH XUMHHU B 9 Kilacce OCYIIECTBISETCS uepes
UCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITHUI, TAK M MOHSATHIA, SBIISIOIIUXCS CUCTEMHBIMU
ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr'O [IUKJIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIC TOHATHSA: HAydHBIM (DAaKT, TUIOTE3a, 3aKOH, TEOpHUsS, aHaJU3,
CHUHTE3, Kiaccu(UKalus, MEPUOIUYHOCTh, HAOIIOACHUE, DKCICPUMEHT, MOJCIMPOBAHUE, HU3MEPCHHE,
MOJIeTIb, SIBJICHUE, TAPHUKOBBIH AP HEKT, TEXHOIOTHSI, MAaTePUAIIHI.

®usuka: MaTepusi, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJ1a, OJCKTPUUSCKUN 3apsi[, NPOBOAHHKH, IOJYIPOBOAHUKH, JAUDICKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeNo, O00BEM, arperaTHoe COCTOSHHE BEIIECTBA, TIa3, pacTBOP, pPacTBOPHUMOCT,
KpHUCTALIIMYCCKasd peméTKa, CIIJIaBBblI, (1)I/I3I/I‘-ICCKI/Ie BCIIMYMHBI, C€AUHHIBLI U3MEPCHHUA, KOCMUYECCKOC
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHILE.

Buonorus:  gortocuHTe3, aApixaHue, Ouochepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YAOOpEHHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BCIICCTBA.

Ieorpadus: armochepa, ruapocdepa, MuHEpaibl, TOPHBIC IOPOJbI, IOJE3HBIC HCKOIACMBbIE,
TOILUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE PE3YIbTATHl OCBOCHUS MTPOTrPaMMBI OCHOBHOT'O 001IeT0 00pa30BaHUs JOCTUTAIOTCS B
X0a¢e 06y‘IeHI/IH XUMHHU B CAUHCTBE yqe6H01‘/'1 M BOCHHUTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBCHHBIMHU HCHHOCTAMU,
MPHHATHIMH B OOIIECTBE MPaBHJIAMH U HOPMaMHU ITOBEACHUS U CIIOCOOCTBYIOT MPOIEcCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U COIIMATIM3ALIMN 00yYarOIUXCsl.

JInuHoCTHBIE pE3YIbTaThl OTpaXar0T TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA CHUCTEMOM
ITIO3UTHBHBIX LIECHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paCHIMPCHUEC OIbITa ACATCIBbHOCTU HaA eé OCHOBE€, B TOM YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIINIO0, TIOHMMAHHsI 3HAYCHUS XUMHUYECKOH HayKH B JKH3HH COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOH uWH(pOpMAIMeld O TEPEIOBbIX JOCTHIKEHUSX U OTKPBITUSAX MHPOBOH U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COLIMAJIBHBIX HOPMaxX M IpaBUIaX MEXKJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBEC,
KOMMYHUKATHBHOA  KOMIIETEHTHOCTH B  OOIMECTBEHHO TIOJE3HOH, yUeOHOMCCIEAOBATEILCKOM,
TBOPYECKOW W JPYIHX BUJAX JEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JesSTENbHOCTH
IIprU  BBIITOJIHEHHUN y‘IeGHLIX, IMMO3HABAaTCIBHBIX 3a/Ja4d, BBIIIOJIHCHUU XHUMUYCCKHUX OKCIICPUMCHTOB,
CO31aHUHU yqe6HI)IX IIPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHUIO W B3aWMOIIOMOIIN B IIPOIECCE STOH
y49e0HON JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJNEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
MTO3UIINH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHIA ITOCTYTIKOB;

3) HIEHHOCTH HAYYHOTI'0 MO3HAHHUS:

MHPOBO33pPEHUYECKHE MPEICTABICHUS O BEIIECTBE M XHWMHUYECKOH pEaKInH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABJISIOMIME OCHOBY JUISl IOHMMAHHUS CYIIHOCTH HAayYHON
KapTUHBI MHUpPa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOMBI, B3aUMOCBS3SIX
YyeJnoBeKa ¢ MPUPOIHON CPEIoi, O POJIM XUMHUH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

IMo3HaBaTeIbHbIE MOTHBHI, HAIIPABJIEHHBIE HA TTOMYYeHIE HOBBIX 3HAHUH IO XMMHH, HEOOXOTUMBIE
it oOBsICHEeHWs] HaOMIOZaeMBIX MPOIECCOB M SIBIEHWH, IIO3HABATENBbHOW, WH()OpPMAIMOHHOW U
YUTATENbCKOH KYIBTYpPHl, B TOM YHCJE HAaBBIKOB CaMOCTOSTENHHONH paboThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHON JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHII;

WHTEpeC K OOYy4YeHWI0 U II03HAHHIO, JIOOO3HATENBHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHMIO, TPOEKTHOM M UCCIENOBATENbCKOW JEATENHHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI OOyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JXW3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 >KU3HH, OCO3HAHWE IIOCIEICTBHA W HENPUATHE BPEAHBIX MPUBBIYEK (YIOTpeOIEeHUs
QJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOMMOCTH COOTIOACHUS TpaBri 0€30MaCHOCTH MPH O0paIeHnH
C XUMUYECKAMH BEIIECTBAMU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOro BoCHUTAHMSA:

WHTEPEC K MPaKTUIECKOMY W3YUEHUIO MPO(ECCHii U TPyAa pa3IudHOTO POJa, YBAXKEHHUE K TPYIY U
pe3ynbTaTaM TPYAOBOHM NEITENHbHOCTH, B TOM YHCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUH T10
XUMHH, OCO3HAHHBIM BHIOOp WHIUBUAYIBHOW TpPAaeKTOPUHU TMPOJOIDKEHUS OO0pa3oBaHUS C Y4ETOM
JIUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH,
ycremHol npodecCHOHANBbHON —JeATENbHOCTH W Pa3BUTHA HEOOXOIMMBIX yMEHHH, TOTOBHOCTH
a1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEE;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11eJieco00pa3Hoe OTHOUIEHUE K MPUPOAE KaK MCTOYHUKY KU3HH Ha 3eMie, OCHOBE
e cylIecTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0POBOr0 M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH
coOmoeHusT TpaBuil 0€30MacHOro TMOBEICHUS MpH paboTe ¢ BellecTBaMH, a TaKKe B CHUTyalHAX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPYKAIOLIEW IPUPOMHON CpEenoM, [Ulsl NOBBIIICHUS YPOBHSI DKOJIOTMYECKOH KYJIbTYPBI,
OCO3HaHHUsS TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX TNPOoOJIeM W MyTed WX pEUICHUS MOCPEICTBOM
METONOB XUMUH, 3KOJOTMYECKOrO MBILUIEHUS, YMEHHsS PYKOBOJCTBOBAaTbCA UM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeaMETHBIX pPe3yNbTaTOB BBUICISAIOT 3HAUYMMblE Ui (OPMUPOBAHHUS
MHUPOBO33pPEHHUsT 00IIIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, (PaKT, cucTeMa, Ipoliecc,
9KCIIEPUMEHT M JIPYTO€.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TIpeAMerax |
MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 STHX MPEAMETOB (OPMUPOBATH MPENCTABICHNE O IETOCTHON HAYyYHOH
KapTHHE MHUpa, W YHHBEpCaJbHble YdeOHble jaelcTBHs (TMO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,
pETYJSITUBHBIE), KOTOphIe o0ecrednBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEILHOMY
MJIAHUPOBAHUIO U OCYIIECTBIIEHUIO yIEOHOM eI TENFHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckne geicTBus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKUX TOHSATHH (BBIIENATH MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JNPYrUMHA TIOHSITHSIMH), HCIIONB30BATh ITOHATHS JUII OOBSCHEHHS OTIENbHBIX (DAaKTOB M SBJIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaBJIMBaTh IPUUYMHHO-CIECICTBEHHBIE CBSA3U MEXIy OOBEKTAaMM HM3Y4YEHHUsS, CTPOUTH JIOTMUYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTMH), IeJIaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CHMBOJINYECKHE (3HAKOBBIEC) MOJIEIH, UCTIOIb3YEMbIe B XUMHUH, TPE0OPa30BhIBATE IUPOKO MPHUMEHIEMbIC
B XUMHHU MOJIECTBHBIC MPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJIENIBHBIX TIPEACTaBICHUM BBIABIATE W XAapaKTEPHU30BAaTh CYIIECTBEHHBIC IPHU3HAKA H3Y4aeMBIX
O0BEKTOB — XMMHYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBarebCcKue AeiiCTBUA

YMEHHE HCIOIb30BATh MTOCTABICHHBIE BOIPOCH B KA4eCTBE MHCTPYMEHTA IO3HAHUS, a TaKXKE B
KayecTBE OCHOBBI M1 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUMM M IPOBEACHHUI0 YUYEHHUYECKHX
9KCIEPUMEHTOB, YMEHHE HaON0AaTh 3a XOIOM IIpOLecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €ro
pesynbraTt, (opmynupoBaTh 0000IIEHMS X BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO OIBITA,
HCCIII0OBAHNS, COCTABIIATh OTYET O MPOJEIaHHON padorTe.

PaGora ¢ nunpopmanueii:

yMEHHE BBIOMPATh, aHAIN3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIMIO Pa3INYHbIX BUJIOB U (HOpM
MPEACTABICHHS, NOIYYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (HayYHO-TIOMYJSApHAsl JUTEpaTypa XUMHUYECKOTO
COoZiepKaHusl, CIpaBOYHbIE 1MOCOOUs, pecypcsl MHTEpHEeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OpMaIHIo;

yMEHHE NPUMEHATh Pas3IMyHble METOABI M 3alpochl NpPH MOUCKE M 0TOOpe MHpopMauuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX JJIsl BBHINOJHEHUS Y4eOHBIX M IIO3HABATENbHBIX 3alad
ONpenenéHHOro THMA, NpPUOOpeTeHHEe omblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHI, OBJaJA€HUE KyJIbTYpOH AKTHBHOIO HCIONB30BAHUS Pa3IMYHBIX



MOMCKOBBIX CHUCTEM, CAMOCTOSITEIFHO BBIOMpAaTh ONTHUMaNbHYIO (popMy mpencraBieHus: HHPOPMALUHA U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JOuarpaMMaMiy, JPYrUMH (QopMaMu
rpaduku 1 ©X KOMOUHAIMSIMH;

yMEHHE UCMONb30BaTh M aHAJM3UPOBAaTh B TMpolecce y4yeOHOW H  HUCCIeIOBATEIbCKON
JeATebHOCTH WH(GOPMALMI0 O BIUSHAW MPOMBIIIICHHOCTH, CEIbCKOTO XO3AHCTBA M TPAHCIOPTa Ha
COCTOSIHME OKPY>KaIoIe PUPOAHON Cpesibl.

KomMmyHunkaTuBHbIE YyHHBepcaJbHbIE yueOHbIe el CTBUS:

YMEHUS 3a7aBaTh BOMPOCH! (B XOze auayiora W (WJIM) TUCKYCCHH) IO CYIIECTBY OOCYKIaeMoit
TeMbl, (OpMYIHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIBHO BBIMOTHEHHUS MPEJI0KEHHON 3a/1a4H;

YMEHHS NPEACTaBIATh IMOMYYEHHBIE DPE3yJbTaThl IO3HABATENHbHON NEATENbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTALMI0 Pe3yNbTaTOB BBHIMOIHEHHUS XUMHUYECKOr'O0 SKCIIEPHMEHTa
(;1abopaTopHOro OIbITa, JIAOOPATOPHOH padOTHl IO HCCICAOBAHUIO CBOMCTB BEIECTB, Y4eOHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
HCCIIEIOBATEIILCKOW JEATENFHOCTH IPH PEIICHUH BO3HUKAIOMIMX TMPOOJEM Ha OCHOBE y4éra oOIIHMX
WHTEPECOB M COIJIACOBAaHUS MO3WIMKA (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBEI,
KOOpAWHAILIUA COBMECTHBIX JEHCTBHM, ONpereNeHre KPUTEPHUEB IO OILEHKE KauecTBa BBITOIHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHbIE YHUBepPCcATbHBIE YUeOHBIE AeliCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAEHATh IeNu JIEITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOIMPOBaTh M MpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEINBHOCTh, BBIOMpATh HamOosee
3¢ peKTUBHBIE CITIOCOOBI pENIeHUs] YICOHBIX M MTO3HABATENBHBIX 3a71ad, CAMOCTOSTEIBHO COCTABIIATH WM
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUM MPH BBIIOJHEHUH 33aJaHUN C YYETOM IIOIY4YEHHS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MOJTy4YEeHHOTO pe3yibTaTa 3asBJICHHOM II€NTH, yMEHWE HCIONb30BaTh W AaHAJIM3UPOBATH KOHTEKCTHI,
MpeyIaracMble B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTEFHOTO COACPIKAHMS, YCTAHOBIEHHOT'O
JMaHHOH (enepaabHON pabouel MporpaMMon, BRIACISIOT: OCBOCHHBIC O0YUYaAOUIMMUCS HAayYHbIC 3HAHUS,
YMEHHS ¥ CIIOCOOBI AEHCTBUH, criennudeckne I MpeIMeTHON 001acT «XUMUST», BUIIBI TESTETbHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHWSA, €r0 WHTEPIIPETalry, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy o0ydenus B 8 kJiacce mpeaMeTHbIE PE3yabTaThl Ha 0a30BOM YPOBHE JTOKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

®  pPacKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX ITOHSITHNA: aTOM, MOJIEKYJIa, XUMHYECKHI JJIEMEHT,

IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOMHOPOIHAS), BaICHTHOCTb,
OTHOCHTENbHAS] aTOMHAs M MOJIEKYIISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOISpHAS
Macca, MaccoBas JONs XMMHYECKOTO JJIEMEHTa B COSIWHEHWH, MOJAPHBIA OO0BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COIlb, JJIEKTPOOTPHIIATEINHHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIACCHU(pUKAIM PeaKIHii: PeaKIUd COSNWHEHUS, PeaKI[UU Pa3lIoKEHUs, Peakiuu
3aMeIIeHns, peakuu OOMEHa, 3K30- M JHJOTEPMUYECKHE PEaKIUH, TeruioBod 3ddekt
peaxkmuu, SApo aToMma, SJEKTPOHHBIM cllod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKasi CBS3b, MOJIAPHAs U HETONIpHas KOBaJIeHTHAs CBSI3b, HOHHASI CBS3b, MOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJs BelecTBa (MIPOIEHTHAS KOHIIEHTPAIIHS) B pACTBOPE;

®  JULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHSITHH M MPUMEHSATH 3TH TTOHSITHS

IIPY OTIFICAHWY BEIECTB M UX IPEBPAICHU;
® JCIOJNB30BaTh XMMHYECKYIO CHMBOIHUKY JUIsl COCTAaBJIEHUS (OPMYN BEIIECTB W ypaBHEHHA
XUMHUYECKUX PEaKITHii;

e  ompenensiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCAWHEHMSX, CTEIIEHb OKUCIICHUS

3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJIEKHOCTD BEIIECTB K ONpeneNnEHHOMY Kiaccy



coeMHeHWH ™o (opMynaM, BHJ XHUMHAYECKOW CBs3M (KOBajJeHTHasT M HOHHAs) B
HEOPraHUYECKUX COEAMHEHUSX;

packpeiBath cMmbicn llepuogmueckoro 3akoHa [I. WM. MeHneneeBa: JOe€MOHCTPUPOBATh
MOHUMaHKE EPHUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT WX MOJIOKECHUS
B [lepuoanueckoil cucTeme, 3aKOHOB COXpPAHEHMsI MAcChl BEILECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O y4eHHs, 3aKOHa ABOraapo;

OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy I[lepmomudeckoil CHCTEMBI XUMHUYECKHX
9JIEMEHTOB: pa3iMyaTh MMOHATHUS «TJIaBHAsl MoArpymnmna (A-Tpynmna)» v «Io0odHasi MOArpyIma
(b-rpymnma)», Manple W OONbIIME TEPUOABI, COOTHOCUTh O00O3HAYCHHSI, KOTOPhIE UMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux adnemeHtoB J[. . MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTHUKaMH CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
siipa, 00IIee YMCIO AIEKTPOHOB M pacIipeieiieHre UX M0 JIEKTPOHHBIM CIIOSIM);
KJIacCH(UIIMPOBATH XUMUYECKHE AIIEMEHTHI, HEOPraHUYECKUE BEIIeCTBA, XMMUYECKHE PEaKIIUU
(TI0 YMCTy ¥ COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddekty);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB Pa3lIMYHBIX KIIACCOB,
MOATBEPKAasi OMNHCAaHWE TPUMEPAMU  MOJIEKYJSIPHBIX  YpPaBHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

MIPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TPOTEKAHHS XUMUYECKHUX TPEBPAIICHUH B PA3IIMUHBIX YCIOBHSIX;

BBIYHCIISATH OTHOCHTENBbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJTIO
XUMHAYECKOT0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJIIO BENIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKIINy;

MIPUMEHATH OCHOBHBIE OIEPallMd MBICIUTENFHOW JEATENbHOCTH — aHalu3 W CHHTE3,
cpaBHeHHE, OO0OOIECHHE, CHCTEMATH3AlWI0, KIACCU(UKAIWIO, BBISIBICHUE NPUYINHHO-
CIIEZICTBEHHBIX CBS3€M — I W3Y4YCHHS CBOMCTB BEIIECTB M XHMHUYECKHX PEaKIIHA,
€CTeCTBEHHO-HAyYHBbIE METONBl TO3HAHWS — HAONIOACHWE, H3MEpEeHHe, MOJAEIHpPOBaHHE,
AKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIH );

CIIEIOBATh MPABUIIAM TI0JIb30BAHHS XHMUYECKON TIOCY/ION M 1a00paTOPHBIM 000pYIOBaHUEM, &
TaKKe IMpaBWJiaM OOpalieHHs C BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH TIO
BBITIOTHEHUIO  J1aOOpaTOPHBIX XUMHYECKHMX OIBITOB M0 TONYyYEHWI0 H COOMPaHUIO
ra3zoo0pa3HbIX BeIMIeCTB (BOAOpOAa W  KHCIOpPOHda), IPUTOTOBJICHHUIO pPAacTBOPOB C
onpenenéHHOW MacCcoBOM JioJiell pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE YKCIEPUMEHTHI 110 PAaclO3HABaHWUIO PACTBOPOB IIENOYEH M KHCIOT C IOMOIIHIO
WHIUKATOPOB (JTakMmyc, heHonm(pTaNenH, METUIIOPAHXK U IPYTHE).

K xoHIy o0y4eHus B 9 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MTOHATHN: XHMHUYECKHUH DIIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, AaHHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE  BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPUIIATENIFHOCTh, CTEIeHb OKHCICHHS, XMUMHUYeCKas peakius, XUMUYecKas CBS3b,
TeroBoi 3 (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHL,
ANEKTPOIUTHYECKAST JHCCOIMANNSA, PEaKIMd HWOHHOTO OOMEHa, KaTaln3aTtop, XUMHUYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIhHO-BOCCTAHOBHUTEIBHEIE
pEeaKkIuyu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJIIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METaJUIMYeCKasi), KpUCTaIIMIecKast
pemérka, KOppO3Wsi METajuIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PpEaKIUH, MPeaeTbHO
nonyctuMmas konueHnTpanus [IIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKHX IMOHSITHI U NPUMEHSTh 3TU MOHSITHUS
IIPHU OMKUCAHUU BELIECTB U UX MPEBPAILICHUN;

WCIIONb30BaTh XUMHYECKYI) CHMBOJIMKY IS COCTaBIICHWS (POPMYJ BEIIECTB M YpaBHEHUI
XUMUYECKUX PEaKIIHi;



OIpEeNsITh BAJCHTHOCTh M CTENEHb OKUCIECHHS XHMHUYECKHX SJIEMEHTOB B COCAMHEHHSX
Pa3INYHOTO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONpeNeNEHHOMY KJaccy COEAMHEHUH IO
dopmynamM, BHA XUMHYECKOW CBsI3M  (KOBAJEGHTHas, WOHHAs, MeTaJuIMdyeckas) B
HEOpraHWYEeCKUX COCAWHEHMAX, 3apsi]l MOHA MO XHMHUYEcKoil (opmyse, Xxapakrep cpelasl B
BOIHBIX PAacTBOpPax HEOPraHMYECKUX COCAMHEHWH, THUN KPUCTALIMYECKOW pEMIETKU
KOHKPETHOT'O BEIECTBa;

packpeiBath cMbicn [lepuonuueckoro 3akoHa [[. M. MeHneneeBa u JEMOHCTPUPOBATH €rO
MMOHUMAaHKE: ONHUCHIBATH U XapaKTepu3oBaTh TabmuuHylo Qopmy [leproandeckoil crcTeMbl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAas moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynma)», Maneie U OoNbIIME TMEPUOABI, COOTHOCHTH O0O3HAYCHHS, KOTOpHIC
HMCHOTCA B HGpHOZ[H‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHSA aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj siApa, oOIee YHCIo 3JIEKTPOHOB U paciipefesieHue ux
[0 JJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB
3JIEMEHTOB M MX COCNMHEHHW B NPEAENax MAJIbIX EPUOJNOB M IVIABHBIX NOAIPYII C YYETOM
CTpPOCHUSA UX ATOMOB;,

KHaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNYCCKUEC BEUIECTBA, XUMHNYCCKUEC PCaKIITNU
(Mo 4HWcny M COCTaBy Y4YacTBYIOIIMX B pPEaKIMH BEIIECTB, 1O TermioBomy 3ddekry, mo
H3MEHEHHIO CTEIIeHEH OKUCIIEHUS XUMHUYECKIX BHeMeHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUCCKHE XMMHUYSCKHE CBOMCTBA MPOCTHIX W
CJIOXHBIX BC€HICCTB, IMOATBCpXKAAsd OIMMCAHUC TIIpUMEpaMMU MOJICKYISAPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTHYECKON JANCCOIUAIINN KUCIIOT, IIEN0Yel U coiel, TIOTHbIe
M COKpalléHHBIE ypaBHEHHS  peaKIMid HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIIMii,
MTONTBEP)KAAIOMINX CYIIECTBOBAaHHUE TE€HETUYECKOW CBSA3M MEXKIY BEIIeCTBAMHU DPa3THYHBIX
KJIACCOB;

packpplBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHH  IOCPENCTBOM
COCTaBJICHUSA JJIEKTPOHHOTO OallaHCca 3TUX PEAKITHIA;

MIPOTHO3MPOBATh CBOICTBA BEIMIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
MIPOTEKaHUS XUMUYECKUX TIPEBPAILEHAN B PA3INYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO JIOJIO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMyJie COEAMHEHUS, MAacCOBYIO JONIO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIIUH;

COOJFONIaTh TIPaBMIIA TTOJF30BAHUS XHMHUECKON ITOCY0N M JTaOOpaTOpHBIM 00OPYJIOBAHHEM, a
TaK)Ke TIpaBmiia OOPAIEHHS C BEIIECTBAMH B COOTBETCTBHUY C HHCTPYKIUSMU TI0 BBIITOIHEHUIO
Ja00paTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIOro rasa);

MIPOBOIUTH PEaKINH, TOATBEPKIAIONINE KAdYeCTBEHHBIH COCTAB PA3IUYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IYTEM XJIOpWUA-, OPOMHI-, HOAWUI-, KapOoHaT-, (hocdar-, crmmkar-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHHWS M HWOHBl H3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIIFE B BOAHBIX PACTBOPaX HEOPTAHHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHEIE OIEPAallMd MBICIUTENBHON JEATeThHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3AIUIO, BBISBIICHHE IPHYNHHO-CIIEICTBEHHBIX CBS3eH — IS
M3Y4EHUsS CBOWCTB BEIIECTB M XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYIHBIE METO/TbI TO3HAHUS
— wHabmofeHue, W3MEpeHHe, MOJEIMPOBAaHUE, OSKCIIEPUMEHT (PeaNbHBIi W MBICICHHBIN).



TEMATHUYECKOE IIVIAHUPOBAHUE 8 KJIACC

Ne KoamnvecrBo yacos DaeKkTpoHHBbIE (IN(POBHIE)
HaumeHoBaHMe pPa3iesioB H TeM MPOrPaMMbI
n/n Bcero KonTpoabHbl MpakTudeckne | 00pasoBaTe/bHbIe pecypchl
€ padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHUYECKHE TIOHSTHSI
11 XuMHsS — BaXkHasi 00JIaCTh eCTECTBO3HAHUS U 5 5 bubauoreka LIOK
' MPAKTHYECKOMN JIEITETbHOCTH YelIOBEKa https://m.edso0.ru/7f41837c
bubmaunoreka [IOK
1.2 BeniecTBa 1 XUMHYECKHE PEAKIIUU 15 1 https://m.eds00.ru/7f41837¢
Hroro no pazaeny 20
Pa3jaen 2. BaxkHeiiniue npeacTaBuTe/ I HEOPraHMYeCKUX BelleCTB
bub6mmoreka IJOK
2.1 Boznyx. Kucnopon. Iloustre 06 okcuaax 6 https://m.edsoo.ru/7f41837¢
bub6mmoreka IJOK
2.2 Bomopon.IlonsiTie o KHCIIOTaX U COMIAX 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka IJOK
2.3 Bona. Pacteopsl. [ToHsTHE 00 OCHOBAHUAX 5 1 1 https://m. edso0.ru/7f41837¢
24 OCHOBHBIC KJTACCHl HEOPTAHIMIECKUX 11 1 1 bubmoreka [IOK
' COeIMHEHUT https://m.edsoo.ru/7f41837¢
Uroro no pazueny 30

Pa3znaen 3. [lepuogudecknii 3axon u [lepuoanyeckasi cucrema xumuueckux 3j1eMeHToB 1. U. MenaeineeBa. CTpoeHue aTOMOB. XUMHYeCKAasi CBSI3b.
OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIHHU

Ilepuoanueckuii 3axkoH u [lepuonnueckas

Bbubnmoreka IJOK

3.1 CHUCTEeMa XMMHYECKUX deMeHTOoB . 1. 7 https://m.edso0.ru/7f41837¢
MenneneeBa. CTpoeHne aTomMa
32 Xumuueckas cBsizb. OKUCIUTENBHO- 8 1 bubmmoreka [JOK
' BOCCTAHOBHTEIIbHBIC PEAKIHH https://m.edso0.ru/7f41837c
Wroro mo pazneny 15
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 4 5
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9 KUIIACC

Ne n/m HaunmenoBanue pa3ienoB u Tem nporpammbl | KontuvecTBo yacos DJ1eKTPOHHbIE
Bcero KontpoabHsblie IIpakTnyec (undpossie)
padoThI Kue paGorel | 00pasoBaTe/bHbIE
pecypchbl
Paznen 1. BemecTBo U XuMHYecKHe peakuu
11 [oBTOpenue u yriryOneHne 3HaHU OCHOBHBIX 5 1 Bbubmoreka LJOK
paszenoB Kypca 8 kiacca https://m.edso00.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bbubmoreka LJOK
peaknuit https://m.edso00.ru/7f41a636
1.3 DNEKTPOTUTHIECKAS TUCCOITAAIINS. 8 1 bu6mmoreka IJOK
XUMHYECKUE PEaKIuH B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazueny 17
Paznen 2. HemeTaaabl 1 MX cOeTUHEHHS
2.1 OO6mast XapaKTepPUCTHKA XHMHYIESCKUX 4 bu6mmoreka IJOK
snementoB VIIA-rpymmsl. I'amoresst https://m.edso00.ru/7f41a636
2.2 OO1as XapakTepUCTHKA XUMHUECKUX 6 bubnuoreka ITOK
anemeHToB VIA-rpymmbsl. Cepa u € CoeIMHeHUs https://m.edsoo.ru/7f41a636
2.3 OO01as XxapakTepUCTHKA XUMHUYECKUX 7 bubmuoreka ITOK
aneMeHTOB VA-Tpymmel. A3ot, Gpochop u ux https://m.edso00.ru/7f41a636
COC/IMHECHUS
24 OO01mas XapakTepruCTHKa XUMHUIECKUX 8 1 bubmmoreka I[JOK
aneMeHToB IV A-rpymmnsl. YTiaepon u KpeMHUH 1 https://m.edso0.ru/7f41a636
WX COCINHCHUS
Uroro mo pazneny 25
Pazpgen 3. MeTanbl 4 MX COeIMHEHUS
3.1 OO0111e CBOMCTBA METAIIOB 4 Bubnuoreka IJOK

https://m.edsoo.ru/7f41a636
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3.2 Baxuelie MeTaabl ¥ UX COSAMHEHUS 16 bubmuoreka LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3zjnen 4. XuMmusi 4 okpyzkaionias cpeaa
4.1 BemectBa u MaTepuansl B )KU3HU YeIOBEKa 3 Bubmmoreka LJOK
https://m.edso0.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 7 knacc/ I'abpuensia O.C., Octpoymos IN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

lapmun, A. I1. Heoprannueckas Xumus B cxeMax, puCyHKax, TaOIuIax,
dbopmynax, XUMUYECKUX PEaKIUiX. - 2-¢ u3., ucnp. u jpoi. - CII6.: Jlans, 2006.
— 288 c.

I'yzeit, JI. C. Xumus. Bonpocsl, 3agaun, ynpaxkaeHus, 8-9 ki1.: yueOHoe mocodue
st obrieo0pazoBatenbHbIx yupexkaenuit /J1. C. I'yzeit, P. I1., CypoBuesa.-
Hpoda,2018.-288c¢.: ni.

[TaBnoB, H. H. O0mas u Heopranuyeckas XUMus.- 2-¢ u3l., mepepad. u noi.- M.:
Hpoda, 2021- 496 c.: u.

Xumus. 8-9 ki1.: KOoHTpoabHBIE padoThl kK yueOHukam JI.C. I'yzes, B.B.CopoxuHa,
P.I1.CyposreBoit «Xumusi-8» u «Xumusi-9».-M.: [Ipoda, 2013.-192 c.

bpeirep JI.M. Xumus. 9 xiacc. [loypounsie miiansl. — Boarorpan: Yuurens, |
nosryrogue - 2003. -99 ¢, 2 nonmyroaune — 2005. — 87 c.

Ypoku XxumMuu ¢ npuMeHeHueM UHPOPMAIMOHHBIX TexHoJorul. Hemerasmisl. 9



KJ1acc: pa3paboTKu ypOKOB, 3aanus A1t noarotoBku k ' MA u ET'D, 3anauu u
petenusa. MeTtoauueckoe mocooue ¢ AAEKTPOHHBIM npuiioxkenuem / T.M.

ConnmaroBa. M.: IInaneta, 2011. — 240 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Yunrensckuit mopran «Bcee st Yauutenei» (http://www.uchportal.ru)






