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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPernogaBaHus y4eOHOro npeamMera « XuMus)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUM O MaTepPUATHLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUSCTBA — CBHIPhEBOHM, IHEPIETHUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CHOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeacTaBlieHUd 00 3NEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[lpy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUU — BaXHEUIIUX (AKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM J€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUYEHHUE MIJIs
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPHU pEHICHHH NpoOiieM B TOBCEIHEBHON >XWM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HampaBlIECHHOCTU JajlbHEHIIero
oOy4eHus.

OOmiee 4uCIO YacoB, OTBEACHHBIX MJI WM3YYCHUS HIUBHUIYAIBHOTO Kypca IIO
xumun  «PerieHrde 3agau» Ha ypOBHE OCHOBHOIO oOIero o0pa3oBaHus,
cocTaBisieT 34 yaca B 8 kiacce — (1yac B Hezleno).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/bHbIE XUMUYECKHE TIOHATHS

[Ipeamer xumuu. Ponb XUMUM B KM3HU 4eloBeKa. XHMHS B CHUCTEME HayK.
Tena n BemecTa. @U3nUeCcKue CBOMCTBA BEIECTB. ATPEraTHOE COCTOSHUE BEILIECTB.
[lonsTie 0 Meromax mMo3HaHMA B XUMHH. YucTeie BemecTBa M cMecd. CrocoOb
pazziesieHus: cMecei.

ATOMBI W MOJIEKYyJbl. XUMHUYECKHE JJIeMEHThl. CHUMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocThie 1 CI0KHBIEC BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gopmyna. BameHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTeNnbHass aromMHas Mmacca. OTHOCUTENbHas
MoJIeKyJIspHas Macca. MaccoBast 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COEIMHEHUU.

KonnuectBo BemectBa. Monb. MousipHas macca. B3aumocBsi3p KOJIMYECTBa,
Macchl W 4YHClIa CTPYKTYpHBIX €IWHHI] BemecTBa. Pacuérel mo ¢dopmMynam
XUMHYECKUX COCAMHEHUA.

Ouznyueckre U XUMHUYECKUE SBJICHUS. XUMUYECKasl PEaKIus U e€ MPU3HAKH.
3aKOH COXpaHEHUsS MacChl BellecTB. XHUMHUYeckue ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX peaklnil (COeTMHEHMs, pa3I0KEeHUs, 3aMeIlleHus, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYJ0W, MpaBUJIaMU pabOTHI B JIabOpaTOpUH |
npuémMamMu oOpamieHusl ¢ J1abopaTOpHBIM 000PYJOBAaHUWEM, U3YYCHHE M OIKCAaHUE
¢u3nueckux  CBOMCTB  00OpasloB  HEOPraHWYECKMX  BEIIECTB, HaOI0JeHNe
¢uznyeckux (MIaBiIeHNE BOCKA, TasTHUE JIbAa, paCTUpAHUE caxapa B CTYIKEe, KUIICHUE
¥ KOHJCHCAIUs BOJBI) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE METHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTOW) SBJICHUMN, HAOIIOJIEHUE U ONMCAHUE
NPU3HAKOB  MPOTEKaHUS ~ XUMHUYECKMX  peakiuid  (pas3loKeHwe  caxapa,
B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasioKeHHEe THIPOKCHIA
meau (I1) mpu HarpeBaHuu, B3auMOJICHCTBHUE JKene3a ¢ pactBopoMm cosr meau (1),
U3ydeHHEe CIoco00B pasleleHus CMECEi: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAHHE,
BhITIAPUBAHUE, JUCTHILUISALNS, XpomaTtorpadus, MPOBEACHUE OUYMCTKH TMOBAPCHHON
coi, HaONIOJEHWE W  ONHWCaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWs MacChl, CO3JaHUEe MOelell MOJIeKy
(IIapoCTep>KHEBBIX ).

Bakneiiiue npeacTaBuTe/ M HEOPraHNYEeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3myxa. Kucimopon — snemMeHT M mpocrtoe
BemlecTBO. HaxoxaeHue Kucimopona B Mpupoae, (u3MUecKHue U XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. IIpumenenue kucinopoga. CrocoObl



MOJIYYeHHS KUCIIOpoa B Jab0paTOpuu U MPOMBIIIUIEHHOCTH. KpyroBopot kuciopoa
B nipupoe. O30H — aIOTponHas MOAU(DUKAIIIS KUCIOPOA.

TemnoBoii 3ppeKkT XUMHUIECKON peakIni, TEPMOXUMUUYECKIE YPaBHEHHUs, IK30-
U DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroiab M METaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE MMapHUKOBOIO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u npocTtoe BeniecTBo. HaxoxneHnue Bogopoaa B MpUPOJE,
du3HUecKre 1 XUMUYECKUE CBOWCTBA, IPUMEHEHUE, CIIOCOOBI MoaydeHuss. KucimoTs
U COJIH.

MounsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne cBoucrBa BoAbl. Boma kak  pacrBoputTenb.  PacTtBopsl.
HacpiienHble ¥ HEHACHINIEHHBIE pAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 107151 BEUIECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponws pacTBOpoB B mpHpoAe M B KU3HHU 4YesoBeKa. KpyroBopoT BoAbl B IPHUPOJE.
3arps3HeHne NpUpOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  coJjieoOpa3ytoiiie  (OCHOBHBIC,  KHUCIOTHBIE, amM(pOTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuoB. @Pu3nyeckre 1 XUMUYECKUE CBOMCTBA
okcuoB. [lonyueHne oKCcuI0B.

OcHnoBanusa. Krnaccudukanuss OCHOBaHMIA: MIENOYM H  HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuu. [loryueHne oCHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Pusznueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Pan axtuBHoctn wmeraiumioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Comu. Homenkiartypa coneil. @uU3MYECKME M XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue coiei.

['eneTnyeckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KAUYE€CTBEHHOE OIPEIEIICHUE COAEPKAHUS KUCIOpOAAa B BO3JyX€, MOJYyYEHHE,
coOupaHue, pacrno3HaBaHWE€ U M3YyYEHHE CBOWMCTB KUCIOpoAa, HaboIeHne
B3aMMOJICHCTBUS BEIIECTB C KMUCJIOPOJAOM M YCIOBUS BOBHUKHOBEHUS U TIPEKPAICHUS
ropenus (moxapa), o3HaKOMJIeHHE ¢ oOpa3llaMu OKCHUIIOB M OMHCAHUE WX CBOWCTB,
noJiyueHue, cobupaHue, pacro3HaBaHue U M3yUYE€HUE CBOWCTB BOJOpOJa (TOpEHUE),
B3auMojiciicTBue Bojopoaa ¢ okcugomM wMeau (ll1) (BO3MOXXKHO HCTHOJIB30BaHUE
BUJICOMATEPUATIOB), HaOIIOJeHUE OO0pa3lnoB BEHIECTB KOJIUYECTBOM | MOJIb,
UCCJIeIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEH PacTBOPEHHOIO
BEIIIECTBA, B3aUMO/JICUCTBUE BOJbI C METaIaMU (HAaTPUEM U KajlbleM) (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), HCCIEIOBAaHUE OO0pa3OB HEOPraHUYECKHUX



BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJAEHHE WM3MEHEHMs] OKPAaCKU HHIMKATOPOB B
pacTBopax KHCIOT W IIesiodei, uzydeHue B3auMmozeictBusi okcuga menu () ¢
pacTBOPOM CEpPHOM KHUCIOTHI, KHCJIOT C METAUIAMH, PEAKIUN HEWTpaau3aluy,
[IOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO METaula APYTHM U3
pacTBOpa COJIM, pEHIEHUE dKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxxHenme Ki1accol
HEOPTraHUYECKUX COCIUHEHUN.

Hepuoauyeckuit 3axkoH u llepumoamyeckass cucreMa XHMHYECKHMX
ajaementoB JI. M. MenpgeneeBa. CrpoeHume aroMoB. XHUMHYECKAsl CBS3b.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MOMBITKH KJIACCU(UKALMA XUMHYECKHX 3yeMeHTOB. lloHsaTue o
rpynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M HIEJIOYHO3EMEIbHBIE METaIbI,
raJIOr€Hbl, THEPTHBIE Ia3bl). DIEMEHThI, KOTOPbIE 00pa3yrOT aM(POTEpHbIE OKCHUJIBI U
TUAPOKCHUIBI.

Ilepnomnyeckuit 3akoH. Ilepuoandeckas cucTeMa XMMHUYECKHUX 3JIEMEHTOB /.
N. MenaeneeBa. Kopotkonepuoanas u anuuHonepuoaHas Gopmsl [lepuonnueckoit
cucteMbl xumuueckux odnemeHToB JI. WM. MenneneeBa. Ilepuonsl w rpynmsl.
PU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK  aToMOB  mepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. . MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTM M3MEHEHHs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue Ilepuogmyeckoro 3akoHa u Ilepuoanveckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB Ui pa3BUTHS Hayku W npaktuku. JI. 1. MenngeneeB — yuéHbli u
IrpakKIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (MoJjsipHass M HENOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenpb okucieHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakunu. [Iponeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3ydeHHe OOpa3lOB BELIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCUAA I[MHKA C pPAacTBOpaMM KHCJIOT M IIEJI0YeH, IPOBEICHHUE OIIBITOB,
WUIFOCTPUPYIOUIUX ~ HPHUMEPBl  OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA
(ropenue, peakiMy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXnpeIMETHBIX CBSI3€M NpH HM3YyYEHWH XUMUU B & Kiacce
OCYILIECTBIISIETCS YePE3 UCIMOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUYHbIX MOHSITHIH,



TaK W [OHSATHH, SBISIOIIUXCS CHUCTEMHBIMH JUIS  OTACAbHBIX IPEIMETOB
€CTECTBCHHO--HAYIHOT'O ITHKJIA.

OOmue ecTecTBeHHO--HAyYHbIC MOHSTHS: HAydHBIH (DAKT, THIIOTE3a, TEOPHS,
3aKOH, aHajM3, CHHTE3, KiaccuduKamus, I[EePUOJUIHOCTb, HAOJIOACHHE,
SKCIIEPUMEHT, MOJICIMPOBAHHIE, U3MEPEHHUE, MOJICIIb, SIBJICHHE.

dusuka: MaTepHsi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI,
pPaJIMOAaKTUBHOCTh, MOJICKYJIA, 3JIEKTPUYCCKHH 3apsj, BEHIECCTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3MUSCKHUE BEIUIMHBI, CIMHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE3161, COITHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAJbl, TOPHBIE MOPOJbI, TOJIE3HBIE
HCKOIIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA TIIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE ~ pE3yNbTaThl OCBOEHHS TMPOTPAMMBI  OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JIOCTUTAIOTCS B XoJie OOy4YeHHs] XMMHHM B €IMHCTBE Y4YeOHOW u
BOCIIUTATEIILHON JESITETLHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCHHCKHUMHU
COLMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPHHATHIMUA B
oOIIecTBE TMpaBWJIaMH W HOpPMaMH TOBEIEHHS W CIIOCOOCTBYIOT Tpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIUATH3AINN 00YIArOIINXCS.

JIMYHOCTHBIE ~ PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOLIUXCS
PYKOBOJICTBOBATBCS ~ CHCTEMOM  IMMO3WUTHBHBIX  IICHHOCTHBIX  OPHCHTAIlMA |
pacipeHue ombITa IesTeIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) NIaTPHOTHYECKOT0 BOCTIMTAHMSA

IICHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYCCKOMY H
HAYYHOMY HACJICUIO, TIOHUMAaHHUS 3HAYCHHUS XWMHUYECKOH HAyKH B IKU3HH
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(POpPMAIUEH O
NEPEZOBBIX JOCTIDKEHUSIX W OTKPBITUSIX MHPOBOM M OTCUSCTBECHHOW XUMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpakKAaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COIMAJIbHBIX HOPMAax M MpaBWIAX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, YUeOHO-HCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX BUAAX JCSITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOH COBMECTHOM JEATENbHOCTH TPU BBINOJIHEHUH
y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBIIOJHEHUH XHMHUYECKHX JKCIEPHUMEHTOB,



CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOINIOHUMAHUIO M B3aUMOIIOMOIIU
B MpoIiecce ITON yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U
MTOCTYTIKH CBOMX TOBAPHIIEH C TO3UIIMU HPABCTBEHHBIX M MTPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEJCTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKUE MPEJCTABICHUS O BEIIECTBE M XUMHYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH W COCTaBJISIOLINE
OCHOBY ISl TIOHUMaHUSI CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI TPHUPOJIbI, B3aWMOCBS3AX YEJIOBEKa C
IPUPOIHON CPEAOi, O POJIM XUMUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAMPABIICHHBIE HAa IOJIYYCHHE HOBBIX 3HAHHU TIO
XUMUH, HEOOXOJUMBbIEC sl OOBSCHEHUS HAOII0JaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABaTEJIbHOM, HWH(POPMAIMOHHON W YHUTATENbCKOW KYJIbTYpbl, B TOM YHCIE
HABBIKOB  CaMOCTOATENBHOM paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOU
JUTEPATYpPOM, JIOCTYIIHBIMA TEXHUYECKUMH CpPEJICTBaMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTHi;

MHTEpEC K OOYYEHUI0O U T[O3HAHMIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOMN U UCCIIEI0BATENLCKON NESTEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABJICHHOCTH M YPOBHS OOYYEHHS B JaJIbHEUIIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHMWE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA M HENPUSITHE
BPEAHBIX  TpPUBBIYEK  (YMOTpeOJIeHUs  alKoroJis, HAPKOTUKOB,  KypEHHs),
HEOOXOMUMOCTH  COONIOZICHUS MpaBWwil  O€30MacHOCTU TpH  OOpalieHuu ¢
XUMUYCCKUMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOMW JESITEIHLHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS TIPEIMETHBIX 3HAHUM 110 XUMHUHU, OCO3ZHAHHBINA BHIOOP WHAUBUIYATHHOM
TPaeKTOPUU TIPOJIOJDKEHUST OOpa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHEIIHOW
PO ECCUOHATILHON NIEATETLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aJanTUPOBATHCS B MPO(ECCUOHATBHOU CpeIE;

6) 3K0JOrHYecKOro BOCIIMTAHUS

AKOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY SKU3HU
Ha 3emje, OCHOBE €€ CyYIIECTBOBAHMS, NOHHUMAHUE IIEHHOCTU 3I0pOBOTO U
Oe3omacHOro o0Opaza JKM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
(¢u3nyecKOMy U TICHXMYECKOMY 30pPOBBIO, OCO3HAHHME LIEHHOCTH COOJIIO/ICHUS



paBuJl 0€30MMacHOTO MOBEICHUS IIPH paboOTe C BEIIECTBAMH, a TAaK)KE B CUTYaIIMSX,
YIPOXKAIOIIMUX 3I0POBBIO U JKU3HHU JIFOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMble MPU W3YYCHUH XUMHH, IS
pellIeHusT 3aJ]1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOAHON CpeoM, ISl MOBBIIICHUS
YPOBHSI ~ JKOJIOTMYECKOW  KYJbTYpbl, OCO3HAaHHMS  TIJI00AbHOTO  XapakTepa
AKOJIOTMYECKUX TMPOOJIeM M TyTeH HX PEIICHUS IMOCPEICTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO0 MBIIJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIBHOM,
KOMMYHHKATUBHOW U COMAIIBHON MTPAKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeAMETHBIX pE3yJbTAaTOB BBIJICISIOT 3HAYUMBIC JIJIA
dbopMupoBaHUsST MUPOBO33PEHUS OOIICHAYUHbIC MOHATUS (3aKOH, TEOpHUsl, MPUHIINII,
runore3a, (axkt, cucrema, TMPOIECC, HOKCICPUMEHT H JPyroe.), KOTOpbIe
HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeIMeTax W IO3BOJIAIOT Ha
OCHOBE 3HAaHMM W3 ATUX MpeaAMeToB (HOPMHUPOBATH NPEACTABICHHUE O IIEJIOCTHOM
HAyYHOM KapTWHE MHpA, M YHUBEpPCAJIbHBbIC yueOHbIe NEUCTBUA (TI03HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJIATHBHBIE), KOTOpbIe oOOecrneuyuBaoT (HOPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBJICHUIO Y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeiiCTBHS

ba3oBble J1oruueckue qeMCTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MOPU OCBOCHUHU
3HAHUW: PACKPBIBATh CMBICT XHUMHUYECKUX TOHSITHH (BBIACISATh UX XapaKTEpHBIC
IPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMH IOHSATHSMHU), HCIIOJIH30BATh
MOHATHS JIJI1 OOBSICHEHUsI OTJCIbHBIX (PAaKTOB M SIBJICHUM, BHIOMpPATh OCHOBAHUS H
KpUTepUH ISl KJIacCU(PUKAIMA XUMHYECKUX BEIIECTB M XUMUYECKUX PEaKIIHii,
YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHbIE CBS3W MEXKIYy OOBEKTaMH U3yUCHUS,
CTPOUTH JIOTUYECKUE PaACCYyX ICHUSA (MHAYKTUBHbBIC, NEIYKTHUBHBIC, MO aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS

YMEHHE TPUMEHSITh B TMPOIECCE TMO3HAHUS TOHATUS (TIPEAMETHBIE U
METanpeMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMble B XHMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XMUMHHU MOJICJIbHBIC TPEACTaBICHUS —
XUMUYECKUU 3HaK (CHMBOJ OJJIeMEHTa), XHMH4YecKkas ¢opMysna U ypaBHEHHUE
XUMUYECKON peaklud — TP PEIICHUH Y4eOHO-TIO3HABATENBHBIX 3a/1ad, ¢ YYETOM
ATUX MOJIEIBHBIX TMPEICTABICHUN BBIABISTE M XapPaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XHMHYECKUX PEaKIIuH,
BBISBJISITh ~ OOIIME  3aKOHOMEPHOCTH,  IPUYHMHHO-CJEJACTBCHHBIE  CBS3U U
MPOTUBOPEYUMS B U3YUAEMBIX MPOLIECCAX U ABJICHUSIX.

ba3oBble ncciienoBarTebCKHe AeiiCTBUS.



YMEHHUE UCIIOIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKXKe B KaYeCTBE OCHOBBI JJis1 ()OPMHUPOBAHHS TUTIOTE3BI IO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

OpUOOpEeTeHHe ONbITa MO I[JIAHUPOBAHWIO, OPTraHU3alMd U IPOBEJACHUIO
YUEHMUYECKHX DJKCIEPUMEHTOB, yMEHHE Ha0mojaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yJbTar, (popMylIupoBaTh 00OOLIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM IPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET O
MpOJIETaHHOM padore.

Pabora c nndopmanmueii:

YMEHHUE BbIOMpaATh, AaHAJU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMYHBIX BUAOB M (OPM MpEACTaBICHUS, MOJIYYaEMYyIO W3 Pa3HbIX MCTOYHHUKOB
(HayyHO-TIONYJISIpHAS JINTEpATypa XUMHUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcebl UHTEepHETA), KPUTUUECKH OLEHMBATH NPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
uH(bOpMaITHIO;

YMEHHUE TNPUMEHSATh PA3IUYHbIE METOJAbI M 3allpoChl NpU TOUCKE U OTOOpE
MHpOpMaMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [JIsl BBIIOJIHEHUS
y4eOHBIX M MO3HABaTEIbHBIX 3a/1ay ONPEEIEHHOrO THIMA, MPUOOPETEHNE ONbITA B
o0jacT  HMCHOJNB30BaHUS  MH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHAE KYJBTYpOH aKTHBHOI'O MCIIOJB30BAHMS PA3JIMYHBIX IMOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYIO (OpMYy MpelncTaBieHHs MHGOpMaluu U
WUTIOCTPUPOBATh pEIlaeMble 33Jauyd HECIOXKHBIMA CXE€MaMH, JuarpaMMmami,
apyrumu popmamu rpaduKu 1 UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh W  aHaJM3UpOBaTh B Ipolecce ydyeOHOW W
UCCIIEIOBATENbCKON JESITENbHOCTH HH(OPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MPUPOTHON CpeIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBUSA:

YMEHUS 33/1aBaTh BOIMPOCHI (B XOJA€ auajora v (Wiu) JUCKYCCHUU) MO CYUIECTBY
oOcyxxnaemMoil  TeMmbl, (OPMYJIUPOBaTh CBOM NPEIIOKEHHUS  OTHOCHUTEIBHO
BBINIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHUSI  MPEACTaBIATh  MOJYYEHHbIE  Pe3yJIbTaThl  IO3HABATEIbHOU
NESATEIBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; J€NaTh MPE3EHTALUIO PE3YJIbTATOBR
BBIMOJIHEHHUSI XMMHUYECKOTO JKCIEpUMEHTa (JabopaTOpHOIO OMBITa, JIaOOopaTOpHOU
paboThI IO UCCTIEAOBAHUIO CBOMCTB BEIECTB, yUeOHOTO MIPOEKTA);

yMEHHUsI y4eOHOTrO COTPYJAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHON U MCCIIEI0BATEIbCKON JEATEIBHOCTH MPU PEIICHUH BO3HUKAIOIINX
npoOjieM Ha OCHOBE Yyuéra OOIIMX UWHTEPECOB U COIJIaCOBAaHUS TMO3UIIUM
(o6cyxnenusi, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS COBMECTHBIX
JEUCTBUMN, OMpeeiIeHNE KPUTEPHUEB MO OIEHKE KAa4eCTBA BBITIOJHEHHON PabOTHI U

Tpyrue).



PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHHE CaMOCTOATENIBHO ONPENENATh LEIU JESITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTh, BBHIOMpaTh HamoOoJsiee A(PEKTUBHBIE CMOCOOBI pelieHnus y4eOHBIX U
MO3HABATEIbHBIX 3a/Ja4, CaMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTHUPOBATh
MPEVIOKEHHBIM ~ aJITOPUTM JCHCTBUM IIPU  BBINIOJHEHUM 33aJaHUM C  YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX WU PEAKLUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYECHHOTO pPE3yibTaTa 3asBJICHHOM LEIU, YMEHHE
VCIIOJIB30BAaTh U AaHAIIM3UPOBATh KOHTEKCTHI, IIPE/jlaraéMble B YCIOBUU 3a1aHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIO  O0SA3aTENBHOIO
CollepKaHUs, YCTAHOBJIEHHOIO JaHHOW ¢enepasbHONM padoyell mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4YHbIE€ 3HAHHUS, YMEHUS U CIOCOOBI
NENUCTBUH, crienuUUecKue s MpeAMETHOM 001acTh « XUMHUSD», BUIBI IEATETLHOCTH
O TMOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpPHpeTalud, NOpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAITUsIX.

K koHiy oOyuenus B 8 kJjiacce mpeIMETHbIE PE3yNbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHMHYECKHX IOHSITHUWA: aTOM, MOJIEKYIIa,
XUMHYECKUN DJIEMEHT, IPOCTOE BEIIECTBO, CIO0KHOE BEILIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOJAHAS), BAJIEHTHOCTb, OTHOCHUTENbHASA aTOMHas U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JII XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN O0BEM,
OKCHJl, KHUCJIOTa, OCHOBAHWE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHUCJIEHUS, XMMHUYECKash peakuus, KiacCU(UKalMs peakuuid: peaxiuu
COEIMHEHHUSI, PEAKIIMK PA3JIOKEHUS, PEaKIIMU 3aMELIEHUs, peakuu oOMeHa,
9K30- M JHIOTEPMUYECKHE PEAKLUHU, TEIIoBOM 3 eKT peakuuu, Sapo
aToma, SJIEKTPOHHBIA CJIOM aTtoMa, aToMHasi OpOuTanb, paguyc aroMma,
XUMUYECKasi CBS3b, MOJSIPHAS W HEMOJSpHAs KOBAJEHTHAs CBSI3b, MOHHAS
CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10JIs BEIIEeCTBA (MPOIEHTHAs
KOHIIEHTpAIMsl) B paCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX I[IOHSITUA W
MIPUMEHSITH 3TU NOHATHS MPU OMKUCAHUM BELIECTB U UX MPEBPAILICHUIA;

e HCIMOJb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS (POPMYJI BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

e OIpEAeNATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAUHEHUSIX,
CTENIEHb OKWCJICHUS DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, MPUHAIC)KHOCTh
BEUIECTB K OMNpeAeNEHHOMY KJacCy COE€OUHEHHM 1o ¢opMynaM, BUA



XUMUYECKON CBs3M (KOBajJeHTHasT W HWOHHAs) B HEOPraHUYECKHUX
COCIMHEHUSX;

packpeiBath cmbicn llepuoamueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB OT WX mojoxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMsI MAacChl BEIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

ONUCHIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy Ilepuonuueckoit
CUCTEMBbI XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAS MOJATpyIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», mansie u Oosbliive
MepUObl, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B TaOIHIE
«llepuonnueckas cucrema xumudeckux sneMeHToB . M. MenneneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan sapa, oOIIee YHCIO JIEKTPOHOB M paclpeiesieHue uX Io
AJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThl, HEOPTraHWYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YHCIYy M COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIECTB, M0 TEIIOBOMY A (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/asi OMUCAHWE TPUMEPAMH MOJEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMIPOTEKAHMS XMMHYECKHUX MpPEBpAllCHUNd B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJII0O XHMHYECKOro »JJIeMeHTa 1Mo QopMmysie COeIUHEHUS,
MAaCCOBYIO JOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOW pEaKInH;

MIPUMEHSTh OCHOBHBIE OMEPAIIUU MBICIUTEIbHON NESTEIbHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHUEe, CHUCTeMaTH3alio, KilacCU(UKaIIUIO,
BBISIBJICHUE TPUYMHHO--CJIEACTBEHHBIX CBSI3€H — JJI1 U3Y4YEHUs] CBOWCTB
BEIIIECTB U XUMUYECKUX PEaKIUN, €CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS
— Ha0mrofeHUe, M3MEpeHue, MOJACIUPOBAHUE, DKCICPUMEHT (pEaIbHBIA U
MBICJICHHBIN );

CJIeZI0BaTh MpaBUiiaM IOJIb30BaHUSI XUMHUYECKON MOCYA0M U Ja00paTOpHBIM
obopymoBaHueM, a TakXKe IMpaBwiaM oOpallleHus ¢ BeIIeCTBaMH B
COOTBETCTBUM C HUHCTPYKLUMSMU TI0  BBINOJHEHUIO  JIaDOPATOPHBIX
XUMUYECKUX OIBITOB IO MOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJla M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpPEACIEHHON



MaccoBOW J10Jiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U TPOBOAUTH
XUMHUYECKHUE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENIOUEH U
KHUCIIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (eHONMPTANCHH, METHIOPAHK H

TpyTHe).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmenoBanmue
(undposbie)
n/  pasjiesioB M TeM Bcer  KoHTpoJibH IlpakTHyeck
oOpa3oBaTeJibHbIE
I NMporpaMMabl 0 ble padoThI ue padoTsl
pecypcsbl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
XuMus — BayKHas
001aCTh
€CTEeCTBO3HAHUS U bubmorexa LOK
1.1 N 2 0 0 https://m.edso0.ru/7f4183
MPAKTHIECKON 7c
JIeITeIIbHOCTH -
YyerIoBeKa
BemecTtBa u bu6mmoreka [JOK
1.2 XHMHYECKHE 8 0 0 https://m.eds00.ru/7f4183
peakiuu ic
Wroro mo pazneny 10

Pa3pnen 2. Baxxneiimme npeacraBu

TCJIH HEOPraHUYIECCKHUX BEIIECTB

Bosnyx.
Kicsopon, bubnmoreka [JOK

2.1 4 0 0 https://m.edso00.ru/7f4183
ITonsTHe 00 7
OKCHJIaX
Bonopona.Ilonsarue bubnuoreka [IOK

2.2 0 KHCJIOTax U 3 0 0 https://m.edso00.ru/7f4183
COJISIX 7c
Bopna. PactBopsl. bubmuotexa [JOK

2.3 [TousTue 00 3 0 0 https://m.eds00.ru/7f4183
OCHOBaHUAX ic
OCHOBHBIC KJIaCChI bubnnorexa [IOK

2.4 7 0 0 https://m.edso00.ru/7f4183
HEOPTaHHYECKUX 7¢



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

COEIMHEHUN

Uroro no pazneny 17

Pasznea 3. Ilepuoauyeckuii 3axon u [lepuoanyeckas cucreMa xumMmudeckux iementon /1. U.
MenneneeBa. CtpoeHne aToM0OB. XUMHUYecKasi CBSA3b. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakiuun
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
bubmuorexa [JOK
31  onereme 2 https://m.edso0.ru/7f4183
XUMHUYECKHX 7c
sneMenToB . W. o
MeHaene-eBa.
Crpoenue aToma
OKUCIUTENbHO- bu6mmoreka [IOK
3.2 BOCCTAaHOBUTEJIbH 5 https://m.edso00.ru/7f4183
bI€ PEAKIMU ic
bu6mmoreka [IOK
Wroro no pazneny 7 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 34
YACOBIIO

I[TPOTPAMME



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBo 4acoB
JIeKTPOHHBI
Koutr
e ungposbie
Ne poJib
Tema ypoka IpakTuyeck  oOpasoBaTes
n/n Bcero HBIE
ue padboTsbl bHbIE
pador
pecypchl
bl
Bubnuoreka
1 Tena u BewecTsa. 1 0 0 HOK
https://m.edsoo.
ru/ff0d210c
bubanoreka
Yucrele BelecTsa u OK
2 cmecu. CriocoObl 1 0 0 1
o https://m.edsoo.
pasneneHus cMecei u/ffod227e
bubanoreka
3 ATOMBI U MOJIEKYJIBI 1 0 0 HOK
https://m.edsoo.
ru/ff0d23dc
bubnuoreka
IT
4 POCTBIC 1 CIIOXKHBIC 1 0 0 ]_[OK
BelllecTBa https://m.edsoo.
ru/ff0d26ca
Xumudeckas popmyna.
bubanoreka
Xumudeckas popmyna.
[HOK
5 BaneuTHoCcTh aTOMOB 1 0 0
https://m.edsoo.
XUMHYECKHUX DIIEMEHTOB. (U/FF0d28C8
Pemenue 3agau.
MaccoBas gois
bubanoreka
XUMHYECKOT'0 dJIEMEHTA OK
6 B coeIrHEeHnN. PacuéTel 1 0 0 1
. https://m.edsoo.
10 XUMHYECKON (u/ff0d2a6e
dhopmyire.
Bubnuoreka
KomnuectBo BemecTna. OK
7 Mons. MonsipHast Mmacca. 1 0 0 1
p https://m.edsoo.
CHICHUE 3a/a. ru/ff0d2bes
3aKOH COXpaHEHUS bubnuoreka
8 MacChl BEIIECTB. 1 0 0 LIOK

XUMHUYECKUE YPABHEHUS

https://m.edsoo.



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

ru/ff0d2a6¢

Brruucienus
Bubnuoreka
KOJIMYECTBa, MaCChI
9 HOK
BelIEeCTBa 10
ABHEHISIM https://m.edsoo.
P § ru/ff0d2ds0
XUMUYECKUX PEaKITUi
Brruucienus
Bubnuoreka
KOJIMYECTBa, MacChI
HOK
10 BelIEeCTBa 10
ABHEHISIM https://m.edsoo.
P . ru/ff0d2eae
XUMHUYECKUX PEAKITUi
duznueckue u
. bubanoreka
XUMHUYECKHE CBOCTBA
11 KHCJIOpoJia (peaKkuu HOK
https://m.edsoo.
OKHCJICHUS, TOPEHUE). (u/ff0d323c
[Tonsatre 00 okcumax
bubanoreka
12 ITonsarue 00 okcumax LIOK
.Pemenune 3amau https://m.edsoo.
ru/ff0d350c
bubanoreka
OK
13 Pemenue 3ama 1
HHICHHE Sanat https://m.edsoo.
ru/ff0d5230
bubanoreka
duznueckue n
14 ’ HOK
XUMHAYECKHE CBOMCTBA
https://m.edsoo.
Bolopona ru/ff0d37fa
bubanoreka
15 INousTre o KUCIOTax U IIOK
COJISIX https://m.edsoo.
ru/ff0d3al6
bubaunoreka
16 MossipHblii 00BEM T'a30B. [HOK
3akoH ABOrajpo https://m.edsoo0.
ru/ff0d3b88
bubaunoreka
17 3akoH ABoraspo. HOK
Pemenue 3amay. https://m.edsoo.
ru/ff0d5708
CocTaB OCHOBaHHH. bubauoreka
18 [TonsiTre 06 [HOK

WHJIUKATOpax

https://m.edsoo.



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

ru/ff0d3f34

CriocoObI BbIpaXeHHUs

KOHIEHTPALIH Bubnuoreka
19 acTBO (I))B Maccosas HOK
P POE. . https://m.edsoo.
JIOJIs1 PAaCTBOPEHHOTO ru/ff0d40ca
BEIIIECTBA.
CriocoObl BIpaXeHUs
KOHLICHTpALIH Bubnuoreka
20 acTBOpoB. MaccoBas HOK
P POE. . https://m.edsoo.
JIOJIs1 PAaCTBOPEHHOTO (u/f0d4290
BEIIIECTBA.
bubanoreka
XHUMHUYECKHUE CBOMCTBA LIOK
21
OKCHIOB https://m.edsoo.
ru/ff0d448e
bubanoreka
XUMHUYECKHAE CBOMCTBA HOK
22 N
OCHOBaHUIA. https://m.edsoo.
ru/ff0d4614
bubanoreka
XUMHUYECKHAE CBOMCTBA HOK
23
KHUCJIOT. https://m.edsoo.
ru/ff0d497a
. bubnuoreka
XUMHYECKUE CBOMCTBA OK
24 couneit .CriocoOb1 1
https://m.edsoo.
MOy HCHHA. ru/ff0d4790
I'eneTnueckas cBsI3b bubanoreka
o5 MeXy KlaccaMu [HOK
HEOPraHUYECKUX https://m.edsoo.
COETMHEHUN ru/ff0d4c4a
I'eneTnueckas cBsI3b bubanoreka
26 MEXy Kiaccamu HOK
HEOPraHUYECKUX https://m.edsoo.
COeMHEHUi ru/ff0d4ae2
Pemrenue 3agad mo reme bubanoreka
7 OCHOBHBIC KJIACCHI [HOK
HEOPraHUYECKUX https://m.edsoo.
COEMHEHUII. ru/ff0d4ddo
CrtpoeHnue 371eKTPOHHBIX bubanoreka
000JI04€K aTOMOB ILHOK
28
3JIIEMEHTOB https://m.edsoo.
I[Teproauueckoit ru/ff0d4ddo



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

cuctemsl /. W.
Menneneesna.
XapakTepucTuka
bubanoreka
XUMHUYECKOI0 DIIEMEHTA OK
29 10 €0 IIOJIOKEHUIO B 1 ﬁt «://m.edsoo
o _u
[Tepuoanueckoit cucreme ru/ff0d50d2
. . MenneneeBa
Bubnuoreka
30 CreleHs OKUCIIEHUS 1 HOK
https://m.edsoo.
ru/ff0d4ddo
bubanoreka
31 CreneHb OKUCICHUSA 1 HOK
https://m.edsoo.
ru/ff0d4f42
bubanoreka
OKHUCIIUTETBHO- OK
32 BOCCTAaHOBUTEIILHBIE 1 1
https://m.edsoo.
PeaKiiH ru/ffod542¢
bubanoreka
OKHUCIIUTETBHO- K
33 BOCCTAHOBUTEIIbHEIE 1 1o
https://m.edsoo.
PeaKIH ru/ff0d55a0
bubaunoreka
OK
34 p 1 1
CHicHue sajad https://m.edsoo.
ru/ff0d5708
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» Xumus, 8 kinacc/ Kysuernosa H.E., Tutoa U.M., I'apa H.H., AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»
o Xuwmus, 9 knacc/ ,Kysnenona H.E., Turosa .M., I'apa H.H. Akunonepuoe
obmectBo «M3naTenscTBO «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Axmetos, M. A.

Xumus : 8 kjace : Meroauueckoe nocooue / M. A. Axmeros, H. H. I'apa. — M. :
Benrana-I'pad, 2021. —106, [2] c

2. Ky3nenosa H.E., JIékun A.H. 3amauyHuk o XuMuu: 8 Kjacc: JUIsl y4aluxcs
oOmeoOpa3oBarenbHbIX yupexaeHuil/ Kysneunosa H.E., JIéskun A.H. — M.:
Benrana- I'pad, - 2020. — 128c.: um.

3. I'apa H.H. xumust. [IpoBepounbie 1 KOHTPOJIBbHBIE paOOTHI K YIEOHUKY «XUMUS
8xnacc» H.E. Ky3uenosoii, 1.M. TutoBoii, H.H. I"apel: MeToguueckoe
nocooue/H.H. I'apa.- M.: Benrana I'pad, 2018.-88,[8] c.

4. Xumus: 9xnacc: yueonuk / H.E. Ky3nenosa, U.M. TutoBa, H.H. I'apa 11-¢
u31., ctepeotu.- Mocksa: [Ipoceemenne, 2021. — 318[2]c.:mm.

5. Ky3nenora H.E., JIékua A.H. 3amaunuk 1o Xxumuu: 9 Kiacc: Ijis y9armxcs
obmreoOpasoBarensHbIX yupexaeHuit/ Kyzuenosa H.E., JIéskun A.H. — M.
Benrana- ['pad, - 2008. — 128c¢.: um.

6 AxmeToB M.A. Xumus 9 xitace: Meroaudeckoe nmocooue. M.A.Axmeros , H.H.
["apa. — M.: Bentana-I'pag 2021-125.[3]c.

7. Ky3nenoa H.E., [llatanoB M.A. O0y4eHre XuMUU Ha OCHOBE
MEXIPEIMETHON MHTerpanuu: 8-9 kimacchl 8-9 ki1, yueOHOE METOIMUECKOe
nocobue.- M.: Benrana-I'pad,2008.-352¢.-(bubnuoTteka yuurens).

8. Xumus (6a30Bbii ypoBeHb). Peanuzanus tpedoanuii ®I'OC ocHoBHOTO
oOmrero o0OpazoBanus: MeTouyeckoe nocooue ais yuurens / Kasepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. [Iuuyrunoiut. M. : ®I'BHY «UHCTUTYT CTpareruu
pasButus oopazoBanus PAOy», 2022. 81 c.: ui.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickast 21eKTpOHHAsI IIKOJIa: €YPIeKTPpOHHbBIN pecypc€p. URL:
https://resh.edu.ru/.



2. ®enepanbHBIN EHTP HHPOPMAITMOHHO-00PA30BaATEIBLHBIX PECYPCOB
(OIIUOP): @onexrponnsiii pecypc€p. URL: http://fcior.edu.ru /.

3. yueOHuK: €piaekTpoHHbIi pecypcgp: URL: https://hemi.nsu.rul/.

4. . JL.H. Mumennna Heoprannueckas xuMusi. Y4eOHO-METOINYECKUN
KOMILJIEKC: €@PIEKTPOHHEIN pecypcgp: URL:
https://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/.

5. Dunuknonenus Kpyrocser. Xumust: @prekTpoHHblii pecypc€p: URL:
https://www.krugosvet.ru/enc/himiya/.

6. buodmmoreka L1OK https://m.edsoo.ru/7f41837c



JIucT u3MeHeHH ¥ 1ONMOJTHEHU M

Ne i/t

Jara

BHocumble n3MeHeHUS

No, nara npukasa, Ha
OCHOBaHHUHU KOTOPOTO
BHOCHTCS U3MCHCHHEC




