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HOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHHs COCTAaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTenbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbx B GI'OC 00O, a Takke Ha OcHOBE (enepalibHON pabouei MmporpaMMel
BOCITUTaHUS M C y4ETOM KOHIIEHIMH MPENoAaBaHUsl YIeOHOro MpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[IporpaMma 1o xumMuu Ja€T MPEACTABICHHUE O IEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA O0YYaIOUIMXCSl CPEACTBAMH y4eOHOro MpeiMera, yCTaHaBIMBAaeT 00s3aTelnbHOE MpPEAMETHOE
coJiepXaHue, IMpeaycMaTpuBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHHUE IO paszfenam U
TEéMaM IporpaMmbl II0 XHMHHU, OHNPCACTIACT KOJIUYCCTBECHHLIC MW KAYCCTBCHHBIC XapaKTCPUCTUKU
COZIEpKaHUs, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh M3YUYEHUS XUMHUHU C YYETOM MEXKIIPEAMETHBIX M
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO TpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIHXCs,
orpezessieT BO3MOXKHOCTH TpeaAMeTa JIjlsl peanu3anuy TpeOboBaHUi K pe3yabTaTaM OCBOCHHsI OCHOBHOM
00pa30oBaTebHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TakkKe TPeOOBaHHMU K
pe3yabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel M3ydeHMs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENHHOM JIESITENEHOCTH 00YUYaIONIErocst 0 OCBOSHUIO YIEOHOTO COJIepKaHHUS.

3HaHWE XWMUHU CIYXUT OCHOBOW i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYy4alOIIerocs, ero
MPEACTABICHU O MaTepUalbHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTParOT (QopMUpyeMble XUMUEH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTUS YEIOBEUSCTBA — CHIPHEBOM, IHEPrETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3ydeHune xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpa3BUTHA WU (HOPMHUPOBAHUS KyIBTYPHI
JINYHOCTH, €€ 0011IeH U (YHKIIMOHATBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIICHUS ¥ TBOPUECKHX CIIOCOOHOCTEN 00YJarOIIXCsl, HABBIKOB
WX CaMOCTOSATENbHON Y4eOHOW AEATENbHOCTH, JKCIEPUMEHTAIBHBIX U HCCIIECIOBATEIbCKUX YMEHHIH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KHU3HU, TaK U B MPO(eCCHOHATHHOMN A TENFHOCTH;

3HAKOMHUT CO CHEenu(PHKOW HAYIHOTO MBIIUIEHHUS, 3aKIaIbIBA€T OCHOBBHI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPUPOIBI W UEIIOBEKa, SBISETCS OTBETCTBEHHBIM STalloM B (OPMHPOBAHWU €CTECTBEHHO--
HayYHOU TPaMOTHOCTH O0YYaroIInXCs;

croco0cTByeT (HhOpMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOH BKJIA]l B KOJIOTHYECKOe 00pa30oBaHme 00yUarOMIIXCsl.

JlaHHbIe HampaBiIeHUs! B OOYYEHUN XUMHN O0ECIIEUMBAIOTCS CIIEIU(UKON COMepKaHUs YIeOHOTO
TpeaMera, KOTOPBIA SBISETCS MeIarorniecky aalTHPOBAaHHBIM OTpaKeHneM 0a30BOil HayKu XUMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIero oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
O00y4aloMUMHCA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX MTOHIATAN OPTaHUYEeCKON XUMUU.

CrtpykTypa comepaHus MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 ITOIX0a K
e€ m3ydenuto. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI MMOHATHN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U
CHCTEMBI TIOHATUH 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpTaHU30BAHKI 10 PUHIIUAITY
MTOCTIEIOBATENLHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPECTABIEHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomuaeckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHSI O CTPOCHUH aTOMa M XHMHUYECKOH CBSI3H;

— NpencTaBIeHUH 00 AIIEKTPOTUTUIECKON ANCCOLUAIINN BELIECTB B pacTBOpax.

Teopernueckre 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TOJyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOTO YPOBHS K APYrOMY, BBITONHSS (YHKIMH OOBSICHEHHUS



U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHMS] M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U MOIy4YEeHHS
M3y4aeMBbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYyYHOH KapTHHBI MUpPA B JIOTHUKE €€ CUCTEMHOW MPHUPOJIbl, IEHHOCTHOIO OTHOLIEHMS K
HayyHOMY 3HAHMIO M METOJaM IIO3HaHUSA B Hayke. M3ydeHue XMMUHU NPOHUCXOAWUT C TPUBJIECUECHHEM
3HaHUI M3 paHee U3y4eHHBIX YYeOHBIX MmpeaMeToB: «Okpyxarommii mup», «buonorus. 5-7 knacce» u
«®Dusmka. 7 Knacey.

[lpr wm3ydyeHWHM XUMHHM TPOHCXOAUT (POPMUPOBAHHME 3HAHWN OCHOB XHUMHYECKOW HAyKH Kak
00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUECKOH IEATENIbHOCTH YENOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHMU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIIMX (HaKTOB, MOHATHUN, 3aKOHOB M TEOPETHUYCCKUX ITOJIOKCHUH,
JOCTYIHBIX 000OIICHUIT MHUPOBO33PEHYECKOTO Xapakrepa, S3blka HayKW, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TIO3HAHMS NPU M3YYCHUH BEIISCTB U XUMHUYCCKHX pPEaKluid, B (OPMHUPOBAHMHM M Pa3BUTHU
MO3HABaTENbHBIX YMEHUH W WX TPUMEHEHHU B y4eOHO-TIO3HABATEINBHOW M y4eOHO-HCCIEA0BATENbCKOMI
JeATeIbHOCTH, OCBOCHUH MPaBHil O€30MaCHOr0 00paIIeHus C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

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

— (dopmupoBaHUE WHTEIUICKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOH K caMO0OOpa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSFOIIMMCS YCIIOBHISIM YKU3HU;

— HampaBJIeHHOCTh OOyuYeHHMs Ha CHCTEMaTHYecKoe MpHoOlIeHHe o0ydJaronmxcs K
CaMOCTOSTEILHOW ITO3HABATENIFHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHME  yCIOBUH, CIOCOOCTBYIOIIUX  MPHUOOPETEHHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOM JAEATENPHOCTH, TIIO3HAHWS H CAaMOIMO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHHOCTH;

— (opmupoBanue o6iell QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYKAOIIEro MUPa, NCIIOI3yd 3HAHHS U OIIBIT, TOTydYeHHBIE
MIpH W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JXKM3HHM M TPYIOBOU
JESITEIbHOCTH;

— ¢opmupoBaHue y OOyYAIONIMXCS TYMAHHCTUYECKWX OTHOIICHWH, TMOHWMAaHHUS IIEHHOCTH
XUMHYECKUX 3HAHUH I BHIPAOOTKHA IKOJOTHYECKH IIeIecO00pa3HOro MOBEASHHs B OBITY W TPYIOBOI
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 mpoduis u
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmiee YWCIO YacoB, OTBENEHHBIX I HW3YyYEHWs] XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kitacce — 68 wacoB (2 9aca B Hezenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIO).



COIAEPKXAHUE OBYUEHUA

8 KUIACC

I[epBoHayaIbLHBIE XUMHYECKHE TIOHATHS

IIpenver xumuu. Poimb XMMHMM B KM3HM 4Ye€JIOBEKa. XUMHS B CUCTEME HayK. Tena M BellecTBa.
@dusnuecKkue CBOMCTBa BeleCTB. ArperaTHoe cocTosiHuE BemlecTB. [loHATHE O MeTomax MO3HaHMS B
xuMud. YucTele BemecTBa U cMecH. CriocoObl pa3aeneH s cMecei.

ATOMBI 1 MOJICKYJIBI. Xumudeckue djeMeHThl. CHMBOJNBI XMMHYECKUX DJIEMEHTOB. HpOCTLIC u
CJIOJKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yueHHeE.

Xumuueckass ¢opMmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHOcUTenbHast aToMHas macca. OTHOCHTeNbHAas MOJIEKYJspHass macca. MaccoBas
J0JA XUMHYECKOI'o 3JIEMEHTA B COCIMHCHUN.

KomnuectBo BemiectBa. Monb. MonsgpHas macca. B3aumocBs3p KomudecTBa, Macchl W YHCHA
CTPYKTYPHBIX €IWHUII BellecTBa. Pacu€rel 1o ¢opmysiaM XUMHYECKUX COCAMHEHHUH.

du3uvecKkue U XUMUYECKHE SBIEHUS. XUMHAYECKast peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BelIecTB. XHWMHU4YECKHe YypaBHeHHs. Kiaccnpukanus XuMHUECKHX peakiuil (coequHeHwMs,
pa3lIoKeHUsI, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:.

3HaKOMCTBO C XUMHYECKOH IMOCYI0H, MpaBuiaMu paboThl B Ta00OpaTopuy U pUEMaMH oOpaieHus
Cc J1labopaTopHbIM O0OpYy/IOBaHHEM, U3yueHHE U ONucaHHe (U3MUECKMX CBOWCTB 00OpasIoB
HEOPTraHWYECKUX BEMIECTB, HabOmoneHune (u3mdecknx (TUTaBJIEHWE BOCKA, TasHUE JIbJa, PACTHpPAHHE
caxapa B CTYIIKE, KUIICHUE U KOHACHCAI BOIIBI) U XUMHNYECKUX (FOpeHI/Ie CB€YH, ITPOKAJIMBAHUC MeHHOﬁ
MIPOBOJIOKH, B3aUMOJEHCTBHE Mella C KHCIOTOH) sBIEHHI, HAONIOJEHHWE W OIHCaHWe MPHU3HAKOB
MPOTEKaHUS XUMHUYECKIX peakiuii (pa3inokeHne caxapa, B3aWMOJIEHCTBHE CEPHON KUCIOTHI C XJIOPHUIOM
Oapwsi, paznokenne ruapokcuaa mean (I1) mpu HarpeBanmu, B3aUMOJICHCTBHE JKele3a C PACTBOPOM COJIH
memu (I1), u3ydeHne crmoco0oB pa3elIeHus CMeceii: ¢ TIOMOINBIO MarHuTa, (PrIbTpoBaHUE, BRITAPUBAHUE,
TUCTUUIALAA, XpoMmaTorpadus, MPOBEACHWE OYHCTKH IMOBAPEHHOH CONM, HAONIOJEHHE W OIHCAHHE
pe3yaBTATOB TPOBENEHUS OMBITA, MILTIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/laHWEe MOJeTeH
MOJIEKY (IIapOCTeP>KHEBHIX).

BaxxHejinue npeacTaBuTe/ M HEOPraHM4ecKUX BellecTB

Bozayx — cmecs razos. CoctaB Bo3ayxa. Kucnopos — ameMeHT u mmpoctoe BemecTBo. Haxoxaenune
KHCIIOpOAa B MpUpoe, GU3NIeCKHEe U XUMHICCKHE CBOMCTBA (peakmuu roperns). Okcunsl. [IpuMeHenme
kucnopoma. CrmocoObl TONy4eHHs KHCIOpoJa B IJa0OpaTOpUH W MPOMBIIUIEHHOCTH. KpyroBopor
kucnopoza B npupoae. O30H — amuioTponHast MOAU(GUKaNNs KACIOPO/a.

TermmoBoit  3peKT XUMUYECKOH peaknmud, TEPMOXUMHYECKHE YpaBHEHHA, OJK30- W
SHAOTEPMHUYECKHE peakiu. TOIUTNBO: yroidb W MeTaH. 3arps3HEeHHe BO3AyXa, YCHUIICHHE MapHHUKOBOTO
a¢dexra, pazpyiieHre 030HOBOTO CIIOSL.

Bomopon — snemeHT u mpocToe BemecTBO. HaxokneHwe Bomoponma B mpupone, (GhH3WUYecKhe H
XMMHYECKUE CBOICTBA, TPUMEHEHHE, CIIOCOObI momydeHns. Kuciors u conu.

MonsipHblit 00bEM Ta30B. PacuéThl 0 XMMHYECKUM YPaBHEHUSM.

®dusnueckue CBOMCTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelmeHnsle u
HEHACHIIIIEHHBIE PAaCcTBOPBL. PacTBOpMMOCTh BemecTB B Bone. MaccoBas Ol BEIIECTBAa B PacTBOpE.
Xumudeckre cBoiictBa Bopl. OcHOBaHUs. Ponb pacTBOPOB B IpUPOJIE U B XKU3HU YenoBeka. Kpyrosopor
BOJIBI B IpUpOJie. 3arpsi3HEHUE MPUPOAHBIX Boa. OXpaHa W OYMCTKA MPUPOIHBIX BOJI.

Knaccudukamuss  Heopranmdeckux  coemuHenmit. Oxcunmbl.  Krnaccudukamms — OKCHIIOB:
corneoOpasytomre (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) U HecoieoOpasytomme. HomeHnkmatypa
okcuioB. Du3nueckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okcroB.

OcHoBanus. Kiaccudukaius ocHOBaHUWI: MIENOYN B HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
OoCcHOBaHMM. DPU3NUECKUE U XUMUYECKHE CBOMCTBA OcHOBaHUi. [lonydyeHre ocHOBaHUM.



Kucnorer. Knaccudukanus kucnor. Homenknatypa kucinor. Guznueckue 1 XUMUYECKAE CBOMCTBA
kucnot. Psag akruBnoctu metasoB H. H. bekerosa. [lonyueHue kucior.

Conu. Homenknartypa coneil. @u3ndeckue U XuMu4eckue cBorictBa coieil. [lomyuenue comneil.

I'enernueckast CBSI3b MEXIY KilacCaMHU HEOPTAHUYECKUX COCAMHECHUI.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OIpelelieHNe COJep)KaHusl KUCIOpoAa B BO3IyXe, IMOIy4YeHHE, CcOOMpaHHe,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KHCJIOPOJa, HAOMIOIeHNE B3aUMOACHCTBHS BEIIECTB C KUCIOPOAOM
U YCJIOBUS BO3HUKHOBEHHUS U MPEKpaIleHUs ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3ilaMu OKCHIIOB U
ONMCAaHWE MX CBOWCTB, TOJNydYeHHE, COOMpaHHE, paACIO3HABAHWME M H3YYEHHE CBOMCTB BOAOpPOJA
(ropenue), B3ammojeiicTBue Bojopoaa ¢ okcugom Memd  (Il)  (Bo3MOXKHO — HCMONB30OBaHHE
BHJICOMATEpHAIIOB), HaOII0JcHuE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOIb, HCCIieIoBaHUE OCOOCHHOCTEN
pacTBOpPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPENETEHHOMN
MaccoOBOM J0iel pacTBOPEHHOTO BEIIECTBA, B3AUMOIEHCTBHIE BOJBI C METANIaMU (HATPHEM U KaJIbIIEM)
(BOBMOXXHO HCIIONB30BAHME BHIEOMAaTEPHANIOB), HCCIIEIOBAaHHWE OOpa3lOB HEOPraHWYECKUX BEIIEeCTB
Pa3IUYHBIX KJIACCOB, HAOJIOJACHNE M3MECHEHHUS! OKPAaCKU MHIMKATOPOB B PAacTBOpaxX KHUCIIOT W INEIOYEH,
n3ydeHue B3aummozeucTBusi okcuaa memu (ll) ¢ pacTBopom cepHO#l KHCIOTHI, KHUCIOT C METajuIaMH,
peaknuii HeWTpaau3aluy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJIHOI'O METaIa APYTUM
W3 PacTBOpa COJH, PEIICHUE IKCIIEPUMEHTANBHBIX 3a/1ad 110 TeMe «BakHele KiIacchl HEOPTaHUIECKUX
COEMHEHU .

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

HepBBIe IIOITBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHUYECKUX 3JeMeHTOB. IlloHsATHE O Tpymnmnax CXOAHBIX
37eMEHTOB (IENIOYHbIE W IIENIOYHO3EMENbHBIE METaJUIbl, TaJOTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(GOTEPHBIC OKCHIIBI M THIPOKCHIBI.

Ilepuoanueckuii 3akoH. Ilepuonuueckas cucrtema xumuueckux snemeHToB JI. M. Menneneesa.
Kopotkonepuoanas u miuHHonepuoanas Gopmsl [leproandeckoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB /.
N. Menneneesa. Ilepuonpsl u rpymnsl. Gusznyueckuil cMbICT MOPSAIKOBOIO HOMEpa, HOMEPOB TepHroja U
CPYIIIBI 3JIEMEHTA.

Crpoenne atomMoB. CocTaB aTOMHBEIX siep. M3otombl. OnekTpoHbl. CTpoeHWE 3ISKTPOHHBIX
000JI0ueK aToMOB TepBEIX 20 XMMHUECKUX dyeMeHToB llepmommdeckoit cucremsr JI. M. Menneneena.
XapakTepucTika XHMHYECKOTO 3JIEMEHTa 10 ero mnojoxkeHuto B Ilepumoaunueckoit cucreme J[. .
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XHUMHYECKHX OJJIEMEHTOB, METAJUIMYECKHX W
HEMETAJNINYECKUX CBOMCTB IO FpyNIaM U NEPUOAAM.

3nayenue Ilepumonnueckoro 3axkoHa u llepmonnyeckod CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. [. 1. MenaeneeB — y4€HbIi U ITpakIaHUH.

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

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. lIponecchl OKHUCIEHUs U
BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTENU.

Xumuueckuii Ikcnepumenm:.

n3y4eHrne 0oO0pas3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaMu KHUCJIOT W IIEI04Yed, IMPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuii (rOpeHne, peakiiuu pa3loKeHHsI, COSTMHEHNUS).

Mescnpeomemnwie ceasu

Peanuzanus MeXnpenIMETHBIX CBsI3eH NpU HM3YYEHHH XUMUHU B 8 KIIacce OCYILIECTBISIETCSl Yepes
WCIIOIB30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATUMN, TaK U IMOHITHI, SBISIOMINXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.



OOmue ecTecTBEHHO--Hay4HbIE TOHATHSA: HaydyHBIA (pakT, rumoresa, TEOpHs, 3aKOH, aHAIIU3,
CHHTE3, KIacCH(pHKaLus, MEPUOIUYHOCTh, HAOIIONEHHE, DKCIEPUMEHT, MOJECIMPOBaHUE, H3MEpEHHE,
MOJIEINb, SIBJICHHE.

®dusuka: MaTepusi, aToOM, JIEKTPOH, MMPOTOH, HEUTPOH, NOH, HYKJIH/, U30TOIBI, PaIHOaKTUBHOCTb,
MOJIeKyNa, 3JIEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nUecKre BeUYNHBI, SIUHHIIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIle.

Buonorus: horocunres, npixanue, ouocdepa.

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

9 KJIACC

BemiecTBo U XuMHYecKasi peakuus

ITepuonmuecknii 3akoH. Ilepuonmueckas cucremMa xumudeckux syemeHTos JI. M. Menneneesa.
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 CTPOCHUEM UX aTOMOB.

CTpoeHHe BEIICCTBa: BUAbI XUMHYECKON CBs3H. THUMBI KPpHUCTATIIIMYCCKUX peHIéTOK, 3aBUCUMOCTbH
CBOMCTB BEUIECTBA OT THUIIA KPUCTAJUIMUECKOW PEIIETKU U BUJIa XUMHUUECKOU CBS3H.

Kinaccudukarys 1 HOMEHKJIATypa HEOPTAHHMYECKUX BEIMIECTB. XHMHUUYECKHE CBOWCTBA BEIISCTB,
OTHOCAIIUXCA K Ppas3siInuYHbIM Kj1accamM HEOPTraHNUYCCKUX COGIIHHCHI/Iﬁ, TCHETNYCCKas CBA3b
HCOPraHM4C€CKUX BEIICCTB.

Krnaccudpmkammss XWMUYeCKHX peaKnWid IO pPa3NWYHbBIM TpuU3HAaKaM (M0 YHUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(P(]eKTy, Mo H3MEHEHWIO0 CTENeHeld OKHCIEHUS
XUMHYECKHX D3JIEMEHTOB, 1O OOpPAaTHMOCTH, MO YYaCTHIO KaTaim3aTopa). DK30- U DHJIOTEPMHUYECKHE
peaxIm, TepPMOXUMHUIECKHE YPaBHEHHUSI.

[ToHsTHE O CKOPOCTH XHMMHYECKOH peakuuu. I[loHsTHE 00 00OpaTUMBIX W HEOOPATHUMBIX
XUMHYECKUX peakiusax. [IoHATHe O TOMOTeHHBIX W TeTepOreHHBIX peakuusx. [loHsATHE 0 KaTamuse.
[lonatne o xuMuyeckoM paBHOBecHH. DaKTOPHI, BIHUSIONIME HAa CKOPOCTh XMMHYECKON pEaKIuHu M
MTOJIOKEHIE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIHWH,  JJeKTPOHHBIM  OajlaHC ~ OKHCIUTENHHO-
BOCCTaHOBHUTENbHON peakinu. CocTaBieHNE ypaBHEHUI OKHCINTENHFHO--BOCCTAHOBUTENBHBIX PEAKIIHI C
WCIIOIB30BaHMEM METO/Ia JIEKTPOHHOT O OajaHca.

Teopus 3MEKTPOTUTHUECKONW JUCCOMMAIMA. DIEKTPOIUTHI M HEAJIEKTPONUTHI. KaTHoHBI, aHNOHEI.
MexaHn3M UCCOIHAINH BEHIECTB C PA3IMYHBIMH BHIAMU XHUMHUYECKON CBs3HU. CTENeHb AMCCOIMAIINH.
CuIIBHBIC B CITAOBIC DJIEKTPOIIUTHI.

Peakrmuun moHHOTO OOMeHa. YCIOBHS TPOTCKaHUS pPEaKIuii HOHHOTO OOMCHA, IIONHBIC |
COKpAIIEHHbIE HWOHHBIC ypaBHEHMs peakiuil. CBOICTBa KHUCIOT, OCHOBaHMM U COJIed B CBETE
MIPEJCTABIIEHUH 00 JIIEKTPOIUTHYECKON Amcconuarmi. KadecTBeHHBbIE peaknunu Ha WOHEL [loHsTHE O
TUAPOJIA3E CONEH.

Xumuueckuit IKCnepumeHm:

O3HAKOMJICHHE C MOJAEISIMH KPHUCTAJUIMIECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METAIUIOB U
HeMeTayuioB (TpaduTa W anmMmasa), CIOKHBIX BEIIeCTB (XJIOpUAa HATPHs), UCCIENOBAHUE 3aBHCHUMOCTHU
CKOpOCTH  XHMHYECKOH peakluh OT BO3MEHCTBUS  pa3IMYHBIX  (PAKTOpOB,  HCCIEOBAHHE
AJIEKTPOIIPOBOHOCTH PACTBOPOB  BEI[ECTB, TMpoOIlecca AWCCONHMANNN KHCJIOT, INeloded W  coJe
(BOBMOXXHO HCIIONB30BAaHWE BUJEO MATEPHAIIOB), MPOBEACHUE OIBITOB, HILTIOCTPUPYIOMIMX IPU3HAKA
MPOTEKaHUsl PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHE oOcajlka, BEIIENEHWE raza, oOpa3oBaHHE BOJIbI),
OITBITOB, WJLTIOCTPUPYIONINX MPUMEPHl OKHCIUTEIhHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHue, peaKiuu
pasNoXKeHHs, COEAWHEHHs), pPaclo3HaBaHWE HEOPTaHMYECKHMX BEIIECTB C ITOMOIIBI0 KauyeCTBEHHBIX
peaKnuil Ha NOHBI, pEllIeHNE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTtanisl 1 UX coeIHHEHUS



OObmas xapakrepucTuka ragoreHoB. OCOOGHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBbIE CTEleHU
okucnenus. CTpoeHne u (HU3NIECKUE CBOWCTBA MPOCTHIX BEIIECTB — TajOreHoB. XUMHUECKHE CBOHCTBA
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 aneMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS 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‘-IGCKI/IC M XHUMHUYECKHE CBOMCTBA. OKCI/IILBI CEpbl KaK MNPCACTAaBUTCIN KHCIOTHBIX
okcunoB. CepHasi KHCIOTa, (M3UUECKHE U XUMHUYECKHE CBOMCTBa (0OLIME Kak IMpeACTaBUTENs Kiacca
KACIOT M crnenupuveckre). XUMHUECKAE PEaKIHHU, JeXKallde B OCHOBE MPOMBIIUICHHOTO CIIOC00a
TIOJIy9CeHHSI CepHOM KHUCIOTHL. llpumenenne cepHod KucIOThl. CONM CEpHOM KHCIOTHI, 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 MPeIoTBPAILCHHS.

OO0mas xapakrepuctuka 3eMeHToB VA-rpyrbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEePHbBIC
CTETICHH OKHUCIICHHS. A30T, paclpoCTpaHeHHe B MpHpoAe, (Pu3MYecKue U XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3NYeCKHe U XUMHUYECKHE CBOWCTBA, IMONydeHHE H
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/I3I/I‘ICCKI/IC U XUMHWYECKHUEC CBOfICTBa, IIPUMCHCHUEC. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUA. A3oTHasg KHcCJoTa, eé IIOJIy4YCHHUC, ¢M3quc1<1/1e M XUMHUYECKHE CBOMCTBA
(obmme Kak TMpencTaBUTENs Kilacca KHUCIOT W crnenuduieckue). Mcmonp3oBaHWE HUTPATOB M COJCH
aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YAOOpeHHWH. XUMHUYECKOE 3arpsA3HEHHE OKPYXAIoIled Cpemsl
COCMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIH, 3arps3HEHHE BO3ayXa, MO4YBbl M Bopoémos). dDocdop,
aJuIoTpornHble Moaudukaiuu Gocdopa, pusnueckue u xumuueckue cpoiicrBa. Oxcun docdopa (V) u
dbochopHast kuciora, pU3MUECKHEe ¥ XUMHUYECKHE CBOHCTBa, monyuenue. Mcmnonb3oanue docdartor B
KauecTBe MUHEPAJIbHBIX YAOOPEHHIA.

O6mrast xapakTeprucTika daeMeHToB |V A-rpynmel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIC
CTETeH! OKHCJIEHUS. YTJIEepO, alIoTPONHbIe MOIU(HUKAIINH, PACTIPOCTPAHEHHE B TIpHUpoe, PU3NIECKHe
U XHMHYECKHE cBoWcTBa. AmcopOrusa. KpyroBopor yriepoma B mpupozge. OKCuApl yrieponma, HX
(m3uUeckre U XMMHUYECKHE CBOMCTBA, NIEMCTBHE HA JKMUBBIE OPTraHU3MBI, TMOIYYEHHE W MPUMEHEHHE.
OKonornyeckue mpobaemMbl, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (1V), rumoresa riao0ambHOTO MOTETIICHHS
KJTUMaTa, MapHUKOBBIN 3 (dekT. YronmpHas KUcioTa u e€ coin, uX GU3nIecKne U XUMHUIECKHe CBOICTBA,
rmonydeHre u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcnoip3oBaHme KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanpHbIe MOHATHS 00 OpPraHUYECKHX BEIIECTBAX KaK O COCNMHEHMSX yriepona (MeTaH,
9TaH, STHUIIEH, alleTHIIEH, 3TAHO, TJHUIEPHH, YKCYCHas KUcioTa). [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB
(yromp, mpupomHBIA Ta3, He(TH), MPOAYKTHI WX TNepepaboTku (OEH3WH), WX pOIb B OBITY U
MpOMBITIUTEHHOCTH. [loHATHE 0 OHONOrHYEeCKN Ba)KHBIX BEIIECTBAX: JKHpaX, OENKax, yriieBoJax — M UX
POTH B JKM3HHU YeJloBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTaHUYECKUX COSITUHEHUM.

Kpemnwnii, ero ¢usmdeckne m XMMHYECKHUE CBOWCTBA, MONydeHHEe W TpuMeHeHue. CoelnHeHUs
kpemHus B mpupoge. OOmme upencraBimeHus o0 okcunae kpemHus (V) m KpeMHHEBOW KHCIOTE.
CunkaThl, UX WCHOJB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHeHIne CTpOUTENbHBIE MaTepHaIbl:
KepaMHuKa, CTEKJIo, IIeMeHT, OeToH, kene3o00eroH. [IpobrmemMbr Oe30MacHOrO  HCIOIB30BAHUS
CTPOUTENBHBIX MaTEpHajIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuit IKCnepumMeHm:

n3ydeHrne o0pas3lloB HEOPTaHWYEeCKUX BEHIECTB, CBOWCTB CONITHOM KHCJIOTHI, IPOBEJCHHE
KAaueCTBEHHBIX pEaKIHWii Ha XJOPHI-UOHBI W HaOMIOJCHWE TPU3HAKOB WX MPOTEKaHMS, OIIBITHI,
oTpaxaromue (U3NYeCKue M XUMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCAMHEHHH (BO3MOXHO
UCIOJIb30BaHME BUAECOMATEPHATIOB), O3HAKOMJIEHHME ¢ 0O0paslaMd  XJIOpUAOB  (rajlOreHUI0B),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeIMHEHUAMHU (BO3MOXHO HCIIOJIb30BaHHE BUAECOMATEPHAIIOB),



HaOIoieHne mponecca oOyrIMBaHUS caxapa MoJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI,
H3yYeHHE XUMHUYECKIX CBOWCTB pa30aBlIeHHOW CEpHON KUCIIOTHI, TPOBE/ICHNE KAYECTBEHHOW peakluy Ha
cynbdaT-uoH W HaOJIOeHHE NpU3HaKa e MPOTEKaHWs, O3HAKOMJICHHE C (U3MYECKHMMH CBOHCTBAMH
azora, ochopa u UX coeqHEHUH (BO3MOXKHO HMCIIOIB30BaHUE BHUCOMATEPHANIOB), 0Opa3aMi a30THBIX
u ¢ochopHBIX ynoOpeHHii, MOIyueHHe, COOMpaHHEe, paclo3HaABAHWME M H3YyUEHHE CBOMCTB aMMHUakKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPEaKIWii Ha HOH aMMOHHS M (ocarT-HOH M H3yUeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEHCTBUE KOHIEHTPUPOBAaHHONW Aa30THOW KHCJIOTBL C MeAbI0 (BO3MOXHO
WCTIOJIb30BaHKME BUICOMATEPHAIOB), H3YUYCHHE MOJENeH KPUCTANTMYECKHX DPElIETOK anmasa, rpadmra,
¢ynepeHa, 03HaKOMIIEHHE C TPOL[ECCOM aCOPOIIUHN PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOrasa, Mojay4ueHue, cOOMpaHue, paclio3HaBaHUE W W3YUCHHE CBOWCTB YIJIEKHCIIOTO
raza, MpoOBCACHNUC Ka4YCCTBCHHBLIX pCaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-MOHBI U HM3YYCHUC IMPHU3HAKOB HX
MIPOTCKaHMA, O3HAKOMIJICHUEC C HpO}lyKHHeﬁ CUJINKATHOM ITPOMBIIIIJIECHHOCTH, peuicHuc
OKCIICPUMCEHTAJIBHBIX 3aJ1a4 110 TEME «Baxxnelmme HeMeTaIbl B UX COCIUHCHUA».

MeTanjbl 4 MX COeTMHEHUS

06111215[ XapaKTECPUCTUKAa XMUMHUUYCCKUX BJIEMECHTOB — MCTAJUIOB Ha OCHOBAHUH HX IIOJIOXKCHHA B
[Tepuomuueckoit cucreme xumudeckux 3iemeHToB JI. M. MenneneeBa u ctpoeHuss aromoB. CTpoeHue
MeTayuIoB. MeTtajuinyeckasl CBSI3b M MeTaJUTMUecKass KpUCTaJUIM4YecKasl pemérka. DJIeKTPOXUMUYECKUN
psaa HampspkeHud MerayuioB. Dusmueckre W XMMHYECKHE CBOWCTBAa MerayuioB. OOmme crocoOs
nmosydeHusi MeTayyioB. 1IoHsATHE 0 KOPPO3WH METayIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrnnaBsl (cTamib, YyT'yH, JIOPATIOMAHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY W IPOMBIIIIEHHOCTH.

[[lenounsie mertamibl: nonoxxkeHnue B Ilepuoguueckoid cucrteme xumuueckux siiementoB J[. .
MenneneeBa, CTpOGHHE WX aTOMOB, HaXOXJAeHUE B mpupoae. Ou3ndeckne U XMMHUYECKHE CBOICTBa (Ha
npuMepe HaTpud u Kaius). OKCHUIBl U THAPOKCUABI HATpus U Kaiws. [IpuMeHeHne menoyHbIX METalIoB
U UX COCAVHEHM.

[I{enoyHO3eMeNbHBIE METAUIBl MAarHWd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMmudeckux snaemenToB JI. . MeHeneeBa, CTpoeHHE WX aTOMOB, HaXOXxJeHue B npupoje. dusnueckue
M XUMHUYECKHE CBOWCTBA MarHusi W Kaiblus. BakHeline coeAWHEHUS Kaiblus (OKCHI, THIPOKCH,
comm). JKECTKOCTH BOABI U CITOCOORI €€ yCTpaHEHHS.

AmoMuHMiA: TTonokeHne B [lepuoamdeckoi cucteme XxuMudeckux dnemMerToB /1. . MeHneneesa,
CTpOGHHE aToMa, HaxOoXJeHHe B mpupome. DH3MYECKWEe W XUMHYECKHE CBOWCTBA aFOMUHHUS.
AmdoTepHBIE CBOMCTBA OKCHIA M THAPOKCUIA AITFOMIHHS.

Keneszo: monoxenue B Ileproguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOEHHE aToMa, HaxXxokJeHne B mpupone. Duszmdueckne W XUMHYECKHE CBOMCTBa xeme3a. OKCHBI,
ruapokcuast u comn xenesa (1) u xenesa (111), mx cocras, cBoiCTBa U MOTy4YEHHE.

Xumuueckuit IKCcnepumeHm:

O3HAKOMJIEHHE C O0pasllaMd METAIJIOB W CIUIABOB, WX (DM3WYECKMMH CBONCTBAMH, H3Yy4YE€HHUE
pe3yabTaTOB KOPPO3UH METaUIOB (BOBMOXKHO HCIIONB30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUS OKCHJIA KaNbIUsS W HATPUS C BOMOW (BO3MOXKHO WCIIONIE30BAaHUE BUIEOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BOMBI, IIpollecca TOPEHHUs JKene3a B KHUCIOpoae (BO3MOXKHO
WCIMONB30BaHME BHICOMATEPUAIIOB), IIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMi HA WOHBI: MarHus,
KaIbINs, amfOMIHAA, TUHKa, xene3a (1) u xenesa (111), mequ (1), HabmroneHNe U oNMCaHNE TIPOIIECCOB
OKpallMBaHWs TUIAMEHH HMOHAMH HATpWs, Kalusd W Kamblusd (BOSMOXKHO  HCIIOJNIE30BAaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIIPOKCUAA ATFOMUHHS U TUIPOKCHIA IMHKA,
pelIeHue SKCIIepUMEeHTAIBHBIX 3314 10 TeMe «BakHelIne MeTaibl U KX COSANHEHUS.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa 1 MaTepuaisl B MOBCEAHEBHOMN JKM3HU YeOBEKa. be3omacHoe UCTIONb30BaHNE BEIIECTB
Y XUMHYECKHUX peakiuid B ObITy. [lepBast moMoIp Mpu XUMUYECKAX 0)KOTaX U OTPaBIICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYXKAaIoIlel cpeapl (MpenenbHas AOMyCTUMasi KOHIEHTPAIHs
Bemiects, ganee — [1JIK). Pons XxuMuu B penieHnn 3K0IOrn4ecKux mpodiiem.

Xumuueckuit IKcnepumenm:



H3ydeHHne 00pas3IoB MaTepHUajoB (CTEKIIO, CIIJIABBI METAJIIOB, TOJTMMEPHBIC MATEPHAIIHI).

Mesicnpeomemnbie cea3u

Peanuzaius MOKIPEAMETHBIX CBSI3eH NMPH M3YUEHWH XUMHU B 9 Kjacce OCYIIECTBISETCS uepe3
HCTIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK W MOHATHH, SBIIAIOMINXCS CHCTEMHBIMH
JUTSL OT/ICNTBHBIX TMPEIMETOB €CTECTBEHHO--HAYIHOTO IIUKIIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIC TOHATHSA: HAydHBIM (DAaKT, TUIOTE3a, 3aKOH, TEOpHUsS, aHaJU3,
CUHTE3, Kiaccu(uKalus, MEepUOTUYHOCTh, HAOJIIOJACHUE, DKCICPUMEHT, MOJCIHPOBAHHE, U3MEPCHUE,
MOJIeNb, SBJICHUE, TAPHUKOBBIA (KT, TEXHOIOTHS, MaTepHaIbI.

®usuka: MaTepusi, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, PaAUOAKTUBHOCTD,
MOJICKYNa, DJCKTPUUYCCKUU 3apsi, IPOBOTHHKH, MONYNPOBOIHUKH, IMINEKTPUKH, (POTOIIEMEHT,
BEI[ECTBO, TeNo, 00bEM, arperaTHoe COCTOSHHE BEIIECTBA, Ia3, pacTBOP, pPacTBOPUMOCTH,
KpHUCTALIIMYCCKasd peméTKa, CIIJIaBBblI, (1)I/I3I/I‘-ICCKI/Ie BCIIMYMHBI, C€AUHHIBLI U3MEPCHHUA, KOCMUYECCKOC
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHILE.

Buonorus: ¢orocuHTe3, apixaHue, Ouocdepa, 9IKOCHUCTEMa, MHHEpalbHbIC YIOOPEHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pe3yJbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O O0IIIEr0 00pa30BaHUs JOCTUTAIOTCS B
Xoae 06y‘ICHI/I$I XUMHHN B CIAHUHCTBEC yqe6H01‘/'1 M BOCHHUTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU u AYXOBHO-HPaBCTBCHHBIMHA OECHHOCTSIMH,
MPHHATHIME B OOIIECTBE MMPaBUIAMU U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT MpoIieccaM CaMOTIO3HAHUS,
CaMOpPAa3BUTHUS M COLUATM3AINHA 00yYaIOIIUXC.

JInuHoCTHBIE pE3YIbTaThl OTpaXar0T T'OTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA CUCTEMOM
IIO3BUTHUBHBIX HECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCOIMPCHUEC OIbITa ACATCIbHOCTU Ha eé OCHOBEC, B TOM YHCJIC B
YaCTH:

1) naTpuOTHYECKOr0 BOCUTAHUS

IIEHHOCTHOI'O OTHOIIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICUIO0, TIOHUMaHMsI 3HAYCHUSI XMMUYECKOM HAyKH B JKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOH WHGpoOpMAIMEed O TMEPEIOBBhIX JOCTHIKECHHMSIX W OTKPBITUAX MHPOBOM U
OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U O0IIIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHMA:

NpeaACTaBJICHUA O COLIMAJIBHBIX HOPMaxX M MpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN B KOJIJICKTUBE,
KOMMYHUKATHBHOA  KOMIIETGHTHOCTH B  OOINIECTBEHHO TIOJE3HOH, Y4eOHO-HCCIENOBATEILCKOMH,
TBOPYECKOW M JIPYTHMX BUIAX AEITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOH JEATEIbHOCTH
IIprU  BBIITOJIHEHHUN y‘IeGHLIX, IMO3HABATCIBHBIX 3aJa4, BBIIIOJHCHUHU XWUMHYCCKUX OKCIICPUMEHTOB,
CO3J]AaHMH YYEOHBIX TPOEKTOB, CTPEMIICHHSI K B3aUMOIOHMMAHHWIO M B3aUMOIIOMOIIM B IPOIEcCe ITOM
y49e0HON IesTeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJNEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
TTO3UITMN HPABCTBEHHBIX U MPABOBBIX HOPM C yYETOM OCO3HAHHMS MOCIENCTBHI IOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33pPEHUYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOH pEaKINH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABISIOMIME OCHOBY JUISl IOHMMAHHUS CYIIHOCTH HAayYHON
KapTUHBI MUpa, MPEICTaBIeHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHS IMPHPOJIBI, B3aMMOCBSI3IX
YyeJnoBeKa ¢ MPUPOIHON CPeoi, O POJIM XUMHUH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

IM03HaBaTeIbHbIE MOTHBHI, HAIIPABJIEHHBIE HA TTOMYYEHIE HOBBIX 3HAHUH 10 XMMHH, HEOOXOTUMBIE
Ui OOBsICHEeHHs] HaOMIOZaeMbIX IMIPOIECCOB W SBJICHWW, ITO3HABATENbHOH, HWH(POPMAIMOHHON U
YUTATENbCKOH KYIBTYpPHl, B TOM YHCJE€ HAaBBIKOB CaMOCTOSTENhHONH pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM TUTEPATYPOHl, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOy4YeHWI0 W TII03HAHUWIO, JIOO03HATETHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHMIO, TPOEKTHOM U UCCIENOBATENbCKOW MEATENHHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI OOyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JXW3HHW, OTBETCTBEHHOTO OTHOIMICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 >KU3HH, OCO3HAHWE IOCIEIACTBHA W HENPUATHE BPENHBIX MPUBBIUEK (YIOTpeOIeHuUs
QJIKOTOJISI, HAPKOTHKOB, KypeHHs ), HEOOXOUMOCTH COOIIOACHHUS TIpaBril 0€30MaCHOCTH MPH O0paIeHnH
C XUMHUYECKAMH BEIIECTBAMH B OBITY M pEaNbHON KU3HHU;

5) Tpy10BOro BoCHUTAHMSA:

WMHTEpEeC K MPaKTHIECKOMY U3YUEHUIO MPOECCHii U TPyAa Pa3INdHOrO PoJia, YBaXKEHHUE K TPYAY U
pe3ynbTaTaM TPYAOBOH NEATENHbHOCTH, B TOM YHWCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUHU I10
XUMHH, OCO3HAHHBIM BHIOOp WHIWBUAYAIBHON TPACKTOPHH NPOAOKEHHS O00pa3oBaHHUA C YUYETOM
JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB U MOTpPeOHOCTEH,
YCIIENIHONH TPO(ECCHOHANLHOM [IEATEIBbHOCTH W Pa3BUTHS HEOOXOAMMBIX yMEHUH, TOTOBHOCTh
aJ1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEE;

6) 3K0JI0rMYecKOro BOCUTAHUS:



9KOJIOTHYECKH 1IeJieco00pa3Hoe OTHOIICHHE K MPUPOJe KaK UCTOUYHUKY KM3HM Ha 3emiie, OCHOBE
e cylIecTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0POBOr0 M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HaHHE IIEHHOCTH
coOmoeHusl TpaBuil 0e30MacHOro TMOBEACHUS MpHU paboTe ¢ BElIeCTBAMM, a TaKXKEe B CHTYaLHUsX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEW IPUPOAHON CPENOH, JUIS IOBBIIICHUS YPOBHS 3KOJIOIMYECKOH KYJIBTYPHI,
OCO3HaHHUsS TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX TNPOoOJIeM W MyTed WX pEUICHUS MOCPEICTBOM
METONOB XUMUH, 3KOJOTMYECKOrO MBILUIEHUS, YMEHHsS PYKOBOJCTBOBAaTbCA UM B II03HABATEIbHOM,
KOMMYHUKATHBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiMETHBIX Pe3yJAbTATOB BBUICNSIOT —3HAYWMMbIE Ui (OPMHUPOBAHHS
MHUPOBO33pPEHHUsT 00IIIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, (PaKT, cucTeMa, Ipoliecc,
9KCTIIEPUMEHT M JIPYTO€.), KOTOpbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX MpeaIMEeToB (popMUpPOBATh MpeACTaBICHUE O IIEITOCTHOW HAyYHOU
KapTHHE MHUpa, W YHHBEpCaJbHble YdeOHble jaelcTBHs (TMO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,
pETYJSITUBHBIE), KOTOphIE O0EClednBaloT (OPMUPOBAHWE TOTOBHOCTH K  CaMOCTOSITEIBHOMY
MJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOW NeSTeTHbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckne geicTBus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKHX TOHSATHH (BBIIENATh WX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aWMOCBSA3H C
JNPYrUMHA TIOHSITHSIMH), HCIIONB30BATh ITOHATHS JUII OOBSCHEHHS OTIENbHBIX (DAaKTOB M SBJIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaBJIMBaTh IPUUYNHHO-CIEICTBEHHBIE CBS3U MEXIy OOBEKTaMM H3Y4EHHs, CTPOUTh JIOTHYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTMH), IeJIaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIH, MCIIOIb3yEMble B XUMHUH, IPEOOPa30BhIBATH LIMPOKO NIPUMEHSIEMBbIE
B XUMHHU MOJIECTBHBIC MPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJIENIBHBIX TIPEACTaBICHUM BBIABIAATE W XAapaKTEPH30BAThb CYIICCTBCHHBIC IIPU3HAKM H3y4acMBbIX
O0BEKTOB — XMMHYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBareabcKue AeiicTBHA:

YMEHHE HCIOIb30BATh MTOCTABICHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA ITO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI M1 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUMM M IPOBEACHHUI0 YUYEHHUYECKHX
JKCHEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOAOM IMIPOLECCa, CAaMOCTOSTEIbHO INPOrHO3HUPOBATH €ro
pesynbraTt, (opmynupoBaTh 0000IIEHMS X BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO OIBITA,
HCCIII0OBAHNS, COCTABIIATh OTYET O MPOJEIaHHON padorTe.

PaGora ¢ nunpopmanueii:

yMEHHE BBIONPATh, aHAJTU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO PA3IUYHBIX BUAOB U (POpM
MPEACTABICHHS, NOIYYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (HayYHO-TIOMYJSApHAsl JUTEpaTypa XUMHUYECKOTO
COoZiepKaHusl, CIpaBOYHbIE 1MOCOOUs, pecypcsl MHTEpHEeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEIIOCTOBEPHYIO HH(opMauio;

yMEHHE NPUMEHATh Pa3IM4yHble METOABl M 3alpochl NMPH IOHCKE M 0TOOpe MHpOpMauuu MU
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX JJIsl BBHINOJHEHUS Y4eOHBIX M IIO3HABATENbHBIX 3alad
ONpenenéHHOro THMA, NpPUOOpeTeHHEe omblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTMH, OBIaJECHUE KyJIbTypOd aKTHBHOTO MCIIOJIb30BAHMS Ppa3IMYHBIX



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

yMEHHE UCIONb30BaTh M aHAJIM3UPOBATh B Mpolecce Y4YeOHOH M HMCCIeAOBaTENbCKON
JeATebHOCTH WH(GOPMALMI0 O BIUSHAW MPOMBIIIICHHOCTH, CEIbCKOTO XO3AHCTBA M TPAHCIOPTa Ha
COCTOSIHME OKPY>KaIoIe PUPOAHON Cpesibl.

KommyHukaTuBHbIE yHHBepPCAJIbHBIE YUeOHbIE 1eHCTBHUS:

YMEHUS 3aJaBaTh BOMPOCH! (B Xoae auayiora W (WIM) AMCKYCCHM) IO CYIIECTBY O0CYXIaeMoun
TeMbl, (OpMYIHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIBHO BBIMOTHEHHUS MPEJI0KEHHON 3a/1a4H;

YMEHHS NPEACTaBIATh IMOMYYEHHBIE DPE3yJbTaThl IO3HABATENHbHON NEATENbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JeNaTh IMPE3EHTALMI0 PE3YJIbTATOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIIEpUMEHTa
(;1abopaTopHOro OIbITa, JIAOOPATOPHOH padOTHl IO HCCICAOBAHUIO CBOMCTB BEIECTB, Y4eOHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
WCCIIEIOBATEILCKOW JIEATEIFHOCTH IMPH PEelIeHWd BO3HUKAIOMIMX IMPOOJeM Ha OCHOBe yuéra oOIInX
WHTEPECOB M COIJIACOBAaHUS MO3WIMKA (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBEI,
KOOpAWHAILIUA COBMECTHBIX JEHCTBHM, ONpereNeHre KPUTEPHUEB IO OILEHKE KauecTBa BBITOIHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHbIe YHUBepCcAIbHBIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO ONPEAEHATh IeNu JIEITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOIMPOBaTh M MpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEINBHOCTh, BBIOMpATh HamOosee
3 ekTUBHBIE CIIOCOOBI pelIeHus] YIEOHBIX U MMO3HABATEILHBIX 3a/1a49, CAMOCTOSTEILHO COCTABIIATh WM
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUM MPH BBIIOJHEHUH 33aJaHUN C YYETOM IIOIY4YEHHS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MOJTy4YeHHOTO pe3yiabTaTa 3asBICHHON e, YMEHHE HCIOJb30BaTh M aHAIW3UPOBATH KOHTEKCTHI,
MpeyIaracMble B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTEFHOTO COACPIKAHMS, YCTAHOBIEHHOT'O
IaHHOM (emepanbHON paboueii MporpaMMoi, BEIACISIIOT: OCBOCHHBIE OOYJAIONIMMUCS HaydHBIC 3HAHWUS,
YMEHHS B CIIOCOOBI AEHCTBUH, crienuudecKkre I MPeIMETHON 00IacTH « XUMUSD), BUIBI eI TETHbHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHWSA, €r0 WHTEPIIPETalry, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy o0ydeHus B 8 kJiacce mpeMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTPakaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

® PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX IMOHATHI: aTOM, MOJEKyJa, XHMHYECKHI 3JeMEHT,

MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOAHASI U HEOMHOPOIHAS), BAJIEHTHOCTD,
OTHOCHTENhHAS] aTOMHAs M MOJIEKYIISIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJSpPHAs
Macca, MaccoBas JONs XMMHYECKOTO JJIEMEHTa B COSIWHEHWH, MOJAPHBIA OO0BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COIlb, JJIEKTPOOTPHIIATEINHHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIacCU(pUKAIMSA PEeaKifii: peaknu COCAWHEHUS, PEaKIHH Pa3JIOKEHUS, PEaKIUH
3aMeIIeHns, peakuu OOMEHa, 3K30- M JHJOTEPMUYECKHE PEaKIUH, TeruioBod 3ddekt
peaxkmuu, SApo aToMma, SJEKTPOHHBIM cllod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKas CBSI3b, MOJIIPHAS W HEMOJIpHAsi KOBAaJICHTHAs CBSI3b, HOHHAS CBSA3b, MOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJs BelecTBa (MIPOIEHTHAS KOHIIEHTPAIIHS) B pACTBOPE;

® JUITIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHWUYECKHX TTOHSTHA M MPUMEHSATh 3TH MOHATHUS TIPU

OIMICAHWH BEIIECTB U UX MPEBPALCHU;
® JICIIOJIB30BaTh XUMHUYECKYI) CHMBOJHKY JUIsl COCTaBIEHHS (OPMYN BEIIECTB W ypaBHEHUH
XUMHUYECKUX PEaKITHii;

® OMpeneNATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAWHEHUSX, CTENEHb OKHUCICHUS

3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJIEKHOCTD BEIIECTB K ONpeneNnEHHOMY Kiaccy



coenHeHHH ™o (QopMmynaM, BHI XUMHUYECKOH CBS3M (KOBaJieHTHass W HOHHas) B
HEOPraHUYECKUX COEAMHEHUSX;

e packpheiBaTh cMbIca [lepuonuueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh TOHUMaHUE
MIEPUOANYECKON 3aBHUCHUMOCTH CBOICTB XHMHYECKHX OJJIEMEHTOB OT HUX TIIOJIOXKEHUS B
[lepronnueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO Y4€HUs1, 3aKOHa ABOrajpo;

® ONHMCHIBATh M XapaKTepH30BaTh TaOmuuHyio ¢opmy lleproandeckoil CHCTEMBI XUMHYECKHX
9JIEMEHTOB: pa3iMyaTh MMOHATHUS «TJIaBHAsl MoArpymnmna (A-Tpynmna)» 1 «o0ovHas MOArpyIIa
(b-rpymnma)», Manele U OONbIIME MEPUOABI, COOTHOCUTH 00O3HAUEHHUS, KOTOpPHIE MMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux adnemeHtoB J[. . MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTHUKaMH CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
spa, 00IIee YUCIO AIEKTPOHOB M pacIipeieiieHUe UX IO AIIEKTPOHHBIM CIIOSIM);

e KJIACCH(PHUITUPOBATh XMMHYECKUE DJIEMEHTHI, HEOPTaHUUECKHE BEIIECTBAa, XUMHUYECKUE PEaKIINU
(TI0 YMCTy ¥ COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddekty);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB pPa3IMYHBIX KIACCOB,
MOATBEPKAasi OMNHCAaHWE TPUMEPAMU  MOJIEKYJSIPHBIX  YpPaBHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

® IIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa, BO3SMOKHOCTH
MIPOTEKaHUS XUMUYECKUX MPEBPAIICHIH B Pa3IMYHBIX YCIOBHUSX;

® BBIYUCIIATh OTHOCHUTENBHYIO MOJEKYJSIPHYI0O M MOJSIPHYIO MAacChl BENIECTB, MacCOBYIO JOJIO
XUMHAYECKOT0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJIIO BENIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKIINy;

® IPYMEHAITh OCHOBHBIE OIEPAIliN MBICIUTEIBHON AEATENbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE,
00001IIeHHe, CHCTEMAaTH3aIMi0, KIacCU(UKAINIO, BBISABICHUE NPUYUHHO--CIICICTBEHHBIX
CBSI3€H — M1l M3YYEHHUS CBOMCTB BEHIECTB M XMMHUYECKHX PEaKIUi, eCTeCTBEHHO-HAay4HbIE
METOJbI TTO3HAHMS — HAOIIOJeHNEe, U3MEpPEHNe, MOJIETHPOBAHNE, DKCIIEPUMEHT (peabHBIA U
MBICJICHHBIH );

e CIIe/IOBATh MPaBUIIAM TMOJIH30BAHMS XUMHUYECKON TOCYI0M M J1abOpaTOPHBIM 000pYyJOBaHUEM, a
TaKKe IMpaBWJiaM OOpalieHHs C BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH TIO
BBITIOJTHEHNIO  J1a0OpaTOPHBIX XUMHYECKHX OIBITOB IO TIONYYEHHI0O M  COOWMpaHHIO
ra3zoo0pa3HbIX BEIIECTB (BOAOpOJAa MW  KHCJIOPOJa), IPUTOTOBJIICHUIO PAcTBOPOB C
onpenenéHHOW MacCcoBOM JioJiell pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE YKCIEPUMEHTHI 110 PAaclO3HABaHWUIO PACTBOPOB IIENOYEH M KHCIOT C IOMOIIHIO
WHIUKATOPOB (J1TakMmyc, heHompTaNenH, METHIIOPAHXK U JPYTHUE).

K xonmy o0ydeHus B 9 kJiacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTpPakaTh

chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

® PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHATHH: XUMHYECKUN DIIEMEHT, aTOM, MOJEKYyJa,
WOH, KaTHOH, AaHHWOH, TIPOCTOE BEIIECTBO, CIIO)KHOE  BEIIECTBO, BAaJIEHTHOCTb,
ANEKTPOOTPUIIATENIFHOCTh, CTEIeHb OKHCICHHS, XMUMHUYeCKas peakius, XUMUYecKas CBS3b,
TeroBoi 3 (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHL,
ANEKTPOIUTHYECKAST JUCCOIMAIHS, PEAKIMH HOHHOrO OOMEHa, KaTaium3aTop, XHUMHYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIhHO-BOCCTAHOBHUTEIBHEIE
pEeaKkIuyu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJIIOTPOIHS,
aM(OTepHOCTh, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKAs ), KPHCTAITHIeCKast
pemérka, KOppO3usi METaUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKIfH, TpPeAeabHO
nonyctuMmas konueHnTpanus [IIK Bemectsa;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX IMOHATUI U MPUMEHSATh 3TH MOHSITHUS MIPU
OIMCAaHUM BEUIECTB U UX MPEBPALIEHUI;

® 1ICII0JIb30BAaTh XWMHYECKYI0 CHMBOJIMKY JUIS COCTaBJeHUS (OpMyJ BEIIECTB M YpaBHEHHH
XUMHUYECKUX PEaKLHii;



® OTIpPECNATh BAJICHTHOCTh W CTENEHb OKUCICHHS XHMHUYECKHX OJIIEMEHTOB B COCJHHEHHSIX
Pa3IMYHOrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMPENeNEHHOMY KJIacCy COEIMHEHHUH Mo
¢dbopmynam, BUA XUMHYECKOM CBS3M  (KOBajJeHTHAs, WOHHAs, MeTaJulMyecKas) B
HEOpraHWYEeCKUX COCAWHEHMAX, 3apsi]l MOHA MO XHMHUYEcKoil (opmyse, Xxapakrep cpelasl B
BOIHBIX PAacTBOpPax HEOPraHMYECKUX COCAMHEHWH, THUN KPUCTALIMYECKOW pEMIETKU
KOHKPETHOTO BEIIECTBA;

e packpbeiBaTh cMbica Ilepmoandeckoro 3akona JI. M. MeHnneneeBa UM JEMOHCTPUPOBATH €ro
MMOHUMAaHKE: ONHUCHIBATH U XapaKTepu3oBaTh TabmuuHylo Qopmy [leproandeckoil crcTeMbl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAas moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynma)», Maneie W OGosbline MEpUobl, COOTHOCHTH OOO3HAUYCHUs, KOTOpBIE
HMCHOTCA B HepHOZ[H‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHSA aTOMOB
XUMHAYECKUX AJIEMEHTOB (COCTaB M 3apsiJi siipa, 00Iee YMCIIO IIEKTPOHOB H PacIpeieliecHue UX
[0 JJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOKCTB
3JIEMEHTOB M MX COEIMHEHUW B MPEAENax MAJIbIX IEPUOJOB U INIABHBIX NOAIPYIN € YYETOM
CTpPOCHUSA UX ATOMOB;,

.KHaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHE J3JICMCHTBI, HCOPraHNMYCCKHUE BCUICCTBA, XUMUUYCCKHUEC PCAKIINU
(Mo 4HWCcoy M COCTaBy YYacCTBYIOIIMX B DPEAKIUH BEIIECTB, MO TemioBomy 3¢ddekry, mo
H3MEHEHHIO CTEIIEHEH OKUCIICHUS XUMHUYECKHX BHCMCHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOLIME M CHEHU(PUUCCKHE XUMHUYECKHE CBOWCTBA IMPOCTBHIX H
CJIOXHBIX BC€HICCTB, IMOATBCpXKAAsd OIMMCAHUC TIIpUMEpaMMU MOJICKYISAPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

® COCTaBJISITh YPAaBHEHHUS 3JICKTPOIUTHYECKOM JIMCCOIUAIINN KUCIOT, IEJI04ed U COJel, TOHbIC U
COKpamI€HHbIe YPaBHEHHS PEaKkIiii HOHHOTO OOMEHa, YPaBHEHUS PEaKIIHil, ITOATBEPKIATOIINX
CYIIIECTBOBaHNE T€HETUYECKON CBS3HM MEXKy BEIIECTBAMH PA3IMYHBIX KIaCCOB;

® PacKpBIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTENHHBIX PEAKIHI ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO 0allaHCca TUX PEAKITHIA;

® IIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHYECKUX MIPEBPAICHUH B Pa3TNYHBIX YCIOBUAX;

® BEIYUCIIATH OTHOCHUTEIFHYIO MOJEKYSIPHYI0 M MOJSIPHYFO MAacChl BEIECTB, MacCOBYIO OO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMyJie COEAMHEHUS, MAacCOBYIO JONIO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIIUH;

® COOMIOIaTh TpaBWIIa TIOIB30BAHUA XMMHYECKON TOCYJIOW W JTaOOpaTOpHBIM 00OpyIOBaHHEM, a
TaK)Ke TIpaBHUiia OOPAIEHNS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHSMH IT0 BBIITOTHEHHIO
7a00PaTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yrIIeKHUCIIoro rasa);

® IPOBOJINTh  PEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTAaB PAa3jMYHBIX BEIECTB:
pPacmo3HaBaTh OMBITHBIM ITYTEM XJIOpWA-, OPOMHI-, HOAWUI-, KapOoHaT-, (hocdar-, crmmKar-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHWS M HWOHBl H3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIIFE B BOAHBIX PACTBOPaX HEOPTAHHUYECKUX BEIIECTB;

® IPUMEHATh OCHOBHEIE OINEPAIlMU MBICIHTEIBHON AESTENFHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE,
0000IIIeHre, CHCTEMAaTH3AIINIO0, BHISBICHHE TPUYUHHO-CIIEACTBEHHBIX CBS3eH — JIJIS M3y4YeHHsI
CBOWCTB BEIIECTB M XHMHYECKHX PEaKIMil, €CTeCTBEHHO-HAyYHbIC METOJbl TO3HAHUS —
HaOJIO/IeHre, U3MEpEeHNe, MOACTUPOBAHUE, SKCIIEPUMEHT (PealbHbIA M MBICIIEHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunuyecTBO YacoB 3
JIEKTPOHHBIE (U POBLIE
Ne i/ HanmenoBanue pa3aesioB 4 TeM IPOrpaMMBbI KonTtp. Ipakr. P (wipp )
Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsl | padoThI
Pa3nen 1. IlepBoHayaibHble XUMHYECKHE MOHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MIPAKTHYECKON JIEATEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1
CUHECTRA I XMMITIECKHE pearitin https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6moreka [IOK
2.1 B .K ! 0 6
O3AYX. RACIOPOA. HIOHATHE 0O OKCHIax https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
2.2 B g1 e 8 1
OHOPOLL-LIOMATHE O RUCHOTax 1 COJLIX https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2.3 Bona. P ! e 00 5 1 1
OA1d. TaCTBOPBL. LIOWATHE 0D OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
bu6 K
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHU 11 1 1 ht?ps?;;f:;igg [7£41837¢
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jaemMenToB /I, U. MenaeneeBa. CTpoenne aToMoOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Tepuonnueckuii 3akoH u llepuoanueckas cucrema
XHUMHU4YECKUX 351eMeHTOoB Jl. 1. MeHaene-eBa.
Crpoenue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

3. Xumunueckas cBI3b. OKUCIUTEILHO- 8 bubmuoreka [IOK
' BOCCTAHOBUTEIIbHBIC PEAKLINU https://m.edsoo.ru/7f41837c
bu6mmoreka [{OK
)4 15
TOTO 1O pasaeity https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 Bubmrorexa LIOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68



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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUH 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeINHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoaudecTBO 4acoB
Jara
n/ Tema ypoka Komnrp. IIpakr.
Bceero U3yUYEeHUsS
I padoTsl | padoThI
[Ipenmer xumuu. Pose XxuMuu B )KU3HU YelloBeKa. Tena v BenecTna
[TousTHE O METOAX TIO3HAHMS B XUMUHU 1
3 [IpaxTnueckas padota Ne 1 «IIpaBuia paboTsl B 1a00OpaTOPUH U MPUEMBI 1
oOparieHus ¢ 1abopaTOPHBIM 000PYIOBaAHHEM»
4 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei 1
5 [Tpaktrueckas padota Ne 2 «PazneneHue cmecelt (Ha mpuMepe OUYUCTKH 1
TTOBAPEHHOM COJIN )»
6 ATOMBI 1 MOJIEKYITBI 1
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHX AJIEMEHTOB 1
8 [IpocThie U CIOKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1
10 3aKOH MMOCTOSIHCTBA COCTaBa BellecTB. XuMudeckas ¢popmyna. BageHtHocTh 1
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OtHocurenbHast aroMHast Mmacca. OTHOCHUTENbHASI MOJIEKYJISIpHAsI Macca 1
12 MaccoBast 10J1s1 XUMHYECKOTO JIEMEHTa B COSAMHEHUHN 1
13 KonuuecTo BemecTa. Mok, MosisipHas Macca 1
14 Ou3nYecKue U XUMUUECKUE SBIICHUS. XUMHUUYECKash PeaKIlus 1
15 [Ipu3Haku ¥ yCIOBHS MPOTEKAHHSI XUMUYECKUX PEaKIIUii 1
16 3aKOH COXpPaHEHUS MACChI BEIIEeCTB. XUMHUECKHUE YPaBHEHUS 1
17 Brruncnenus KoJiMyecTBa, MacChl BEIECTBA 110 YPaBHEHUSM XUMUYECKUX 1

peakuui




Knaccugukams XuMHUECKUX peakunil (CoeAMHEHHS, PA3JIOKEHHS,

18 1
3aMeleHus, OOMeHa)

19 M. B. JlomoHOCOB — yuéHbIH-3HITUKIOTIEAUCT. O000IIEHHE U CUCTeMAaTH3aIUs 1
3HAHHIA

20 KonTponsHas padora Nel mo teme «BeniecTBa 1 XUMHYECKHAE PEAKITHI) 1

21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopoa — anmeMeHT u mpoctoe 1
BemecTBo. O30H

29 Ou3nuecKue 1 XMMUIECKHE CBOWCTBA KUCIOPoaa (peakiuu OKUCICHNS, 1
ropenue). [lonstue 00 oxcuaax

93 CriocoOblI MosTydeHus: KUCI0po/ia B 1a00paTOpU U MPOMBIIIIEHHOCTH. 1
[Tpumenenue kuciopoaa

24 TemnoBoit 3¢ ekt XMMHUECKON peakIiu, MOHITHE O TEPMOXUMUYECKOM 1
YpaBHEHHH, K30- U SHJOTEPMUIECKUAX PEAKIIAIX

o5 TormmBo (HedTh, yroias U MeTaH). 3arps3HEeHHEe BO3TyXa, CIOCOOBI €ro 1
Mpe10TBpaIleHus

26 [Tpaktrueckas padota Ne 3 o teme «Ilomydenne u coOupanue Kuciopoa, 1
W3Y4EHHUE ero CBOMCTB»

27 Bonopon — snemMeHT u npoctoe BemiecTBo. HaxoxaeHue B nmpupoe 1

28 duznyeckue U XMMHUYECKHUe CBOMCTBa Bojlopoaa. [Ipumenenue Bogopoaa 1

29 [TonsiTHE O KUCHOTAX U COJAX 1

30 CriocoOsl motyueHust BOAOPOa B 1abopaTopuu 1

31 [IpakTuueckas paborta Ne 4 o teme «llomydenne u cobupanue Boaopoa, 1
W3YYEHUE ero CBONCTB»

32 MonsipHblif 00bEM ra3oB. 3akoH ABOTapo 1

33 Brruncnenus 00bEMa, KOIHMUECTBA BEIIECTBA r'a3a MO €ro U3BECTHOMY 1
KOJIMYECTBY BEIIECTBA WIH 00BEMY

34 Brruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEAKIIMN Ha OCHOBE 3aKOHA 1




00BEMHBIX OTHOLLIEHUN I'a30B

35 dusuyeckue U XUMHUYECKUE CBOMCTBA BOIbI 1

36 CocraB ocHoBanwii. [lonsiTre 00 HHIMKATOpaX 1

37 Bona kxak pactBopuTtens. HackIieHHBIE 1 HEHACBIIIEHHBIC PACTBOPHI. 1
MaccoBast 10151 BELLIECTBA B pacTBOPE

38 [Ipaktuueckast padota Ne 5 mo reme «I[IpuroroBieHue pacTBOpoB ¢ 1
ONpENEIEHHON MAacCOBOM J10JI€H PACTBOPEHHOTO BEUIECTBA

39 KonTponsnas pabora Ne2 no teme «Kucnopon. Bonopon. Boga»

40 Oxkcunpl: cocTas, KiaccuduKkaius, HOMEHKIaTypa 1

41 [Toyuenne M XUMUYIECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX 1
OKCHJIOB

42 OcHoBaHus: cOCcTaB, Knaccu(pUKaIKs, HOMEHKIATypa 1

43 [TonydyeHne u XUMHYECKHE CBOMCTBA OCHOBAHUH 1

44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 1

45 [TonydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT 1

46 Conu (cpemnue): HOMEHKIIATypa, COCOObI MOTyYeHUs, XUMUYECKHUE CBOMCTBA 1

47 [IpakTuueckas padota Ne 6. PereHue skcriepuMeHTaIbHBIX 33]1a4 110 TeME 1
«OCHOBHBIE KJIACChl HEOPTraHMYECKUX COCTUHEHUIDY

48 I'enetnyeckas cBsI3b MEXAY KJIacCcaMU HEOPTaHMYECKUX COCIUHEHUIM

49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI

50 Kontponsnas padora Ne3 no teme "OCHOBHBIE K1acChl HEOPraHUYECKHUX 1
coequHeHun"

51 [TepBbie MOMBITKY KIACCU(PUKAIUN XUMUYECKUX AIeMeHTOB. [loHsaTHe 0 1
TPYIIAax CXOAHBIX SJIEMEHTOB

59 [Tepuoauueckuii 3akoH u [leproanueckas cucteMa XUMUYECKUX dIIEMEHTOB /. 1
N. Menpeneesa

53 Ilepuropl, rpymnbl, NOATPYIIIBI 1




o4 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomnsl 1
55 CrpoeHue IeKTPOHHBIX 000JI09eK aTOMOB 37eMeHTOB [lepuomuaeckoit 1
cucremsl JI. 1. Menpeneena
56 XapakTeprucTUKa XUMHYECKOTO AJIEMEHTA 10 €T0 TMOJI0KCHHIO B 1
IIepnoanueckoii cucreme . . Menneneesa
57 3nauenue [leproanueckoro 3akoHa JUlsl pa3BUTHsI HAyKH U npakTuku. J1. W. 1
MeneneeB — y4E€HBIN, TIEIAarOT ¥ TPAKIAHIH
58 DNEeKTPOOTPULIATENBHOCTh ATOMOB XMMHUYECKHUX 3JIEMEHTOB 1
59 HNonnas xumuveckast CBsI3b 1
60 KoBaneHTHas moJIsipHast XHKMUYECKas CBSI3b 1
61 KoBanenTHas HenoJisipHas XMMUYECKask CBSI3b 1
62 CreneHb OKUCIICHUS 1
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHI 1
64 OxucanTenu ¥ BOCCTAaHOBUTEIHU 1
65 KonTtponbnas padorta Ned4 o reme «CtpoeHne atoma. XUMHUYECKast CBS3bY 1
66 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAHUH 1
67 PesepBubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1
68 PesepBubIit ypok. O6001IEHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne KoaunuyectBo yacos
Tema ypoka HMara
n/ Bcero | Kowurp. Ipakr.
U3y4yeHust
I padoTsbI padoThI
1 [Iepnoanueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 31eMeHToB /1. 1. 1
MenpeneeBa
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX AIEMEHTOB IEPBBIX TPEX 1
MepHOJIOB
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB
Buapl XuMUYeCKO# CBSI3M M THITHI KPUCTAJUTHIECKUAX PEIIETOK
5 Kontponsnas padora Nel no teme «IloBTOopeHue u yriydieHne 3HaHuH OCHOBHBIX 1 1
pa3aesioB Kypca 8 Kiaccay
6 Knaccudukanus XuMudecKuX peakiuii Mo pa3audHbIM MTPU3HAKAM 1
7 [ToHsiTHE O CKOPOCTH XMMUYECKOH peakinu. [[oHsATHE 0 TOMOT€HHBIX U 1
TeTEPOreHHBIX peaKIsIX
3 [TonsiTue o xumudeckom paBHOBecHH. DAKTOPBI, BIUSIONUE HA CKOPOCTh 1
XUMUYECKOH peakuy U MOJ0KEHUE XUMHUUECKOT0 paBHOBECHS
9 OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
10 Teopus snexrponutudeckoit qucconuannu. CUIbHbBIE U CIIa0bIe 3JICKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKIuit
12 XUMHUUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUM B CBETE IpeACTaBICHU 00 1
JIEKTPOIUTUYECKON TMCCOLUAlNN
13 XUMHUUYECKUE CBOMCTBA COJIEH B CBETE MPEJICTABICHUM 00 3IEKTPOIUTHIECKOM 1
JMCCOLMALNU
14 ITonsTHE 0 rHapONIM3E COIEH
15 O06o01eHne u cucTeMaTu3anus 3HaHu|
16 [Ipaktnyeckas pabora Ne 1. «Pemienne skcriepuMEHTAIbHBIX 3a/1a9» 1




KonTtponsnas padota Ne2 1o teme «MeKTpOIUTHIECKAs JUCCOIMALIHS.

17 XUMHYECKUE PEaKLIUU B pacTBOpax»

18 OO6mas xapakTepuCTHKA raJlOreHOB. XMMUUYECKHE CBOMCTBA Ha MpUMEpeE XJIopa

19 Xnoposojopoa. CossiHast KUCI0Ta, XMMUYECKHE CBOWCTBA, IIOJIYyYEHUE,
[IPUMEHEHHE

20 [IpaxTnueckas padota Ne 2 no teme «llomydeHne coiastHOW KUCIOTHI, U3y4EHUE €€
CBOMCTB»

21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJJUH U3 PeareHTOB JaH
B M30BITKE

22 OOmast xapakTepucTka 3eMeHToB VIA-rpymisr

23 AmnotponHbie MOAUbUKAIMK cepbl. HaxoxaeHue ceprl U €€ cCoeTMHEeHU B
pupojie. XMMAYECKHE CBOMCTBA CEPhI

24 CepoBosiopo, cTpoeHue, (u3nuecKrne 1 XuMUYecKre CBOMCTBA

o5 Oxcunpl cepbl. CepHas KUCIIOTa, (PU3UIECKUE U XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE
XUMHUYECKUE peaKlliy, JIe)kKaIIle B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOJTy4yeHust

26 CEPHOM KUCIOThI. XUMUYECKOE 3arPsI3HEHUE OKPYIKAIOIIEH Cpeibl COEIUHEHUSIMU
cepbl

27 Brruncnenue MaccoBoil 1011 BBIX0/1a IPOJAYKTA PEAKLUU

08 OO01as XxapakTepucTUKa eMeHTOB V A-TpyIiibl. A30T, paclipoCTpaHEeHUE B
npupoe, (pu3nuecKrue u XuMU4ecKre CBOWCTBa

29 AmMuak, ero (pu3nyuecKrue U XMMUYeCKHe CBOWCTBA, OMYyYeHHUE U TPUMEHEHHE

30 [Ipaktuueckas pabora Ne 3 mo teme «llomydenrne ammuaka, U3ydeHue e€ro
CBOMCTB»

31 A30THas KUCIOTa, € PU3nUecKre U XMMUUECKUe CBOUCTBA

39 Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPAJIBHBIX

y,1:[06peHHfI. XHUMHUYECKOE 3arps3HCHUC 0pr>KaI-0H.I€I>i Cpcabl COCANHCHUAMU a30Ta




dochop. Oxcun dhocdopa (V) u pochopras kucnora, Gu3HIECKUE U XUMUICCKHEC

33 . 1
CBOMCTBa, MOJIy4CHUE

34 Hcnonb3oBanne hocdaToB B KaueCTBE MUHEPATBHBIX YAOOpEeHHA. 3arpsi3HeHUe 1
MIPUPOTHOM cpenpl hochaTamu

35 Yriepos, pacpocTpaHeHue B IPUPO/Ie, (U3NIECKHE U XUMHUSCKHAE CBOMCTBA 1

36 Oxkcunpl yriaepoja, ux puanyeckue u XUMUYECKHe CBOMCTBA. DKOJIOTHUECKHE 1
npo0JIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepona (1V)

37 VYronbHas KUCIIOTA U €€ COJIH 1

38 [IpakTnueckas padorta Ne 4 o teme "IlosryueHue yriekuciaoro rasa. 1
KauecTtBeHHas peakiys Ha kapOoHaT-HOH"

39 [TepBoHaUaTbHBIE TIOHATHS 00 OPraHUYECKUX BEIISCTBAX KaK O COCTUHEHUSIX 1
yriaepoaa

40 Kpemuwuii u ero coemHeHMS 1

41 [TpakTrueckas padota Ne 5. PereHue skcriepuMeHTaIbHBIX 33/1a4 10 TEME 1
«BaxHelmme HeMeTauIbl U UX COSANHEHUS»

42 KonTtponbHas padota Ne3 o teme «BakHelne HeMeTauTbl U UX COCTUHEHUS 1
OO01as XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METaJUI0B. MeTamnueckas

43 CBSI3b M METaJUINYecKasi KpucTajuinueckas pemeérka. Gusndeckre cBONCcTBa 1
METaJlJIOB

44 XUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUUYECKUH PsiJl HANIPSIKCHUH 1
METaJJIOB

45 O6mue crocoObl nomydenust MetauioB. CrutaBbl. Beuncienus no ypaBHEHUSIM 1
XMUMHYECKUX PEaKIUi, eCIM OJUH U3 PEareéHTOB COAEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB 1

47 Illenounbpie METaJIIbI 1

48 OKcubl ¥ THAPOKCUIBI HATPUSA U KNS 1

49 Illenoyno3eMeNnbHBIC METAIIIbI — KAJIBIIMK U MarHui 1




50 Baxwueiiime coe JuHESHHS KalbIIHs 1
51 O0001IcHNEe ¥ CHCTEMAaTH3aLKs 3HAHUI 1
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 1
53 [Ipaktuyeckas padora Ne 6 mo teme "JKECTKOCTD BOJIBI M METO/IBI €€ yCTpaHEeHUs" 1
54 AnroMuH#R 1
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIIPOKCUAA 1
56 Keneso 1
S7 Oxcuipl, ruapokcuabl u couu xenesa (1) usxenesa (1) 1
58 O0001IeHrEe B CHCTEMATH3AIIUs 3HAHU I 1
59 [IpakTnueckas padorta Ne 7. PemieHune skcriepuMeHTaIbHBIX 3aa4 110 TeEMe 1

«Baxxnennine MeTalJIbl M UX COCTUHCHU S

BerarcnieHus o ypaBHEHUSAM XHMHUYSCKUX PEaKIUi, €CIIM OJTMH U3 PearcHTOB JaH
60 B M30BITKE WJIM COACPXKUT MTPUMECH. BBIYMCIICHHS MAaCCOBOM JIOJIA BBIXO1a 1

MPOAYKTA PEaKIINHI
61 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUH 1
62 KontponbHas padota Ned4 o reme «BakHeWIre MeTaliIbl U UX COCTUHECHUS 1
63 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH Cpepl 1
65 Ponp xumuu B pemieHnn SKOJOTHYECKUX TPOOIeM 1
66 PesepBHblit ypok. O6001IeHHE U CHCTeMAaTU3allHs 3HAHUHA 1
67 PesepBHblit ypok. O6001IeHNE U CHCTeMATHU3aIIHs] 3HAHUIA 1
68 PesepBHblit ypok. O6001IeHNE U CHCTeMATHU3aIIHs] 3HAHUHA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






