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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIEro 00pa30BaHUs COCTaBIIEHA
Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTeNbHOM
IporpaMMbl OCHOBHOTO o011ero oOpazoBanus, npeactaBieHubix B ®I'OC 000, a
TaKkke Ha OCHOBE (enepanbHON paboueill MporpaMMbl BOCIUTAHUS U C Y4ETOM
KOHIEMIIMM TPENoJaBaHus Y4eOHOro mpeamera «XUMHUsS» B 00pa3oBaTeNIbHBIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 1o xuMuU Ha€T TPENCTaBICHHWE O IENIX, OOIel CTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHs 00yUaIOLIUXCsl CPEACTBAMU yU4E€OHOI0 IIpeIMeTa,
yCTaHaBIMBaeT 00s3aTeIbHOE TPEIMETHOE COJAEp)KAHME, IpeaycMaTpUBaET
pacnpeneneHue €ro o KiaccaM M CTPYKTYpHpPOBaHUE IO pa3fesiaM M TemMam
OporpaMmbl 1O XHMHH, OIpPEAENIeT KOJIMYECTBEHHbIE H  KAYECTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh W3YUYEHUS
XUMUH € YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKH Y4€OHOTO
polecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydaroluXcs, ONPENENseT BO3MOKHOCTH
npeaMera JUid  peailu3aluu TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsl, a TAKKE
TpeOOBaHMI K pe3ynbTaTaM 0Oy4eHHUs] XUMUU HA YPOBHE IIeJIel U3yUeHHUs MpeaMeTa
U OCHOBHBIX BHUJOB Y4€OHO-MO3HABATEIBHOM MEATEILHOCTU OOYYarolerocs o
OCBOEHHIO YYEOHOTO COAEPIKAHMUS.

3HaHWE XUMHUU CIY’)KUT OCHOBOWM it (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeJCTaBIeHN O MAaTEpUAIbHOM €IUHCTBE MUPa, BAKHYIO POJIb
urparT GopMHUpyEMbIe XUMHUEH TTPEICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTHH U
00 HBOJIIOLIMM BEIIECTB B MPUPOJE, O MYyTSIX pEHIeHUs TI00aIbHBIX MpoOIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTHUYECKOW, IMUILIEBOM U
AKOJIOTUYECKOM 0€3011aCHOCTH, MTPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET peanu3ali BO3MOKHOCTEN /1JIs1 caMOpa3BUTHUS U (POPMUPOBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKHUX CIIOCOOHOCTEN
oOyyaroluxcs, HaBBIKOB HMX  CAMOCTOSITEIbHOM  y4yeOHOW  J1eATeIbHOCTH,
DKCIIEPUMEHTAJILHBIX U HCCJIEOBATEIBCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATILHON €SI TeIbHOCTH;

3HAKOMUT CO CHEUM(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJI/1a HA €MHCTBO IMPUPOJBI U YEIOBEKA, ABJISETCA OTBETCTBEHHBIM
3TanoM B (P OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CrocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBbIM 3HAHUSIM, K MPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
o0Opa3oBaHHe 00yUYarOITUXCSI.

Jlanuble HampaBieHUST B OOYYEHHHM XUMHUHU OO0ecledMBaroTCs crerupuKon
COJIEp)KaHUsl ~ Y4eOHOro  IpeAMeTa, KOTOPbIA  SBJISETCS  MEeAarorM4ecKH
aJanTHPOBAHHBIM OTPaXKEHUEM 0a30BOM HAyKHM XMMHUHU Ha OMNPEIEIEHHOM 3Tare €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHSITHUM XUMHH, OCHOB
HEOPTaHUYECKOM XMMUU UM  HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHSITUH
OpTraHUYECKON XHUMUHU.

CrpykTypa coiepkaHHs NpPOrpaMMbl MO0 XUMHUU C(OpPMUpOBaHA HAa OCHOBE
CUCTEMHOT0 mnoaxona K €€ m3ydeHuto. CoaepKaHHWe CKIIQIbIBA€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUILY
MOCJIEA0BATENBHOTO PA3BUTHSI 3HAHUN HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUI
pPa3HOro ypOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUNA 00 3JIEKTPOJIUTUYECKOMN AUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTnueckne 3HaHUA PACCMATPUBAIOTCSI HA OCHOBE  OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCSA MOCIEAOBATEIIBHO OT OJHOTO
YPOBHSI K JPYTOMY, BBITIOIHSS (PYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOICTB,
CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO0 MPUMEHEHHS U MOJYyYCHUSI U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl MO  XUMHUU  CHOCOOCTBYeT  (DOPMUPOBAHMIO
IIPEJCTABJICHNS O XUMUYECKON COCTABIIAIOIICH HAYyYHOU KapTUHBI MUpPaA B JIOTUKE €€
CUCTEMHOM MPUPOJbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3ydueHne XUMUU TPOUCXOUT C MPUBJICUCHUEM 3HAHUM U3 paHee
M3YYCHHBIX YU4EOHBIX MpeaMeToB: «Okpyxkaromuii Mupy», «buonorus. 5—7 kiacce» u
«@u3uka. 7 Kmace».

[Tpu n3ydeHnn XuMUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUN OCHOB XUMUYECKOM
HAyKW KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NeATeIbHOCTU
YyeJioBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJNbTYphl. 3ajadya y4yeOHOTro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUNA — Ba)XKHEHIIMX
($akToB, MOHATUHN, 3aKOHOB U TEOPETHUECKUX IMOJIOXKEHUH, JOCTYMHBIX 0000IICHMIA



MHUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HayKH, B MPUOOIICHUN K HAYYHBIM METOIaM
MO3HAHUSA TPU U3YYEHUM BEIECTB U XUMUYECKHUX pEaKinil, B (OpMHUPOBAHUU U
Pa3BUTHU MO3HABATENbHBIX YMEHHUM U UX IPUMEHEHUH B Y4E€OHO-TI03HABATEIHHOU U
y4eOHO-UCCIEIOBATENbCKON  JIESITEIbHOCTH, OCBOEGHHMM TIpaBWI  0€30MaCHOTO
oOpallleHus C BeIIeCTBAMHU B TIOBCETHEBHOM KU3HHU.

[Ipyn m3yyeHMM XMMUU Ha YPOBHE OCHOBHOI'O OOHIEro 0Opa30BaHUsS BAKHOE
3Ha4YeHHUE MPUOOPENTU TaKUE LIETH, KaK:

— (opmupoBaHHEe UHTEIJICKTYaJbHO pPa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CaMOCTOSITEILHOMY NPHUHSTHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

— HaIlpaBJIEHHOCTh 00YYEHHUS Ha CUCTEMATHUECKOE MPUOOIIEHHE 00yUarOIUXCsl
K CaMOCTOSITENIbHOM MMO3HABATEIHHON JEITEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUS,
(bopMUPYIOIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrnieyeHHe YCIOBHUM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO O0YYarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAESITENbHOCTH, TO3HAHWS W CAMOIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHLMH), MMEIOIIUX YHHUBEpPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue 00mel (YyHKIIMOHATBHON ¥  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHITH U OLIEHUBATH SIBJICHHS OKPYKAIOIIETO
MUpA, UCTIOJIB3YsI 3HAHUS U OTIBIT, MOJYYCHHBIE TPU U3YYCHUHU XUMUHU, IPUMEHSITh UX
IIPU PEIIeHUH TPoOIeM B TIOBCETHEBHOM KU3HU U TPYAOBOM 1€ATEIHHOCTH;

— (hopmupoBaHHEe Yy 00YJaIOIUXCS TYMAaHUCTHUECKUX OTHOIICHUN, TOHUMAHUS
LEHHOCTU XMMHUYECKUX 3HAaHUM N7 BBIPAOOTKM 3KOJOTHYECKH LeIecoo0pa3Horo
MOBE/ICHUS B OBITY U TPYIOBOM EATENBHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/I0POBbS
Y OKPY’KAIOLIEW IPUPOJIHOMN CPELBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTaHHMIO HA OCHOBE YCBOEHUS OOIIeUeIOBEUECKUX [ICHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uIIst M HAPaBJACHHOCTHU JadbHEUIIEero 00yYeHUsI.

OO1ee Yrcio 9acoB, OTBEAEHHBIX I U3YYCHUS] XMMHUH Ha YPOBHE OCHOBHOTO
obmero obpaszoBaHusi, cocTtaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

[IepBOHAYAIEHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuun. Posb XuMuM B )KM3HU 4elIOBEKA. XUMUSI B CUCTEME HayK. Tena
u BeniecTBa. PU3MUECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHHUE BEIIECTB.
[lonatue o MeTonax mo3HaHus B xuMuH. Yucteie BemiecTBa U cMmecu. CriocoObl
pa3aeneHust CMeCen.

ATOMBI MU MOJIEKYJIBl. XHMHUYECKHE 3JIeMEHThl. CHMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyina. BalleHTHOCTh aTOMOB XMMHUYECKUX AJIIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BewnlecTB. OTHOCUTENbHAas aroMHas macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuectBo BemecTtBa. Mosb. MonsipHas macca. B3auMocCBsI3bp KOIMYECTBA,
Macchbl W 4HCJIa CTPYKTYpPHBIX €IuHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUMN.

@u3NYeCcKUe U XMMHUYECKUE ABJICHUSA. XUMHUYECKAsl pEaKUus U €€ MPU3HAKH.
3aK0H COXpaHEHWs MacChl BelIeCTB. XUMHUYECKHMe ypaBHeHHs. Kiaccubukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckui dsxcnepumenm.

3HAKOMCTBO C XMMHYECKOW MOCYJ0H, MpaBwiaMu pabOThl B JIabOpaTOpuu U
npuéMaMu oOpalleHusi ¢ JIabopaTOpHBIM OOOPYJIOBAHUEM, U3YUYCHHUE U OIMHCAHUE
bu3MUecCKuX CBOWCTB OOpa3IOB HEOPTaHMYECKUX  BEIIECTB, HAOJIOJCHHE
busndeckux (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIIKE, KUTICHUE
¥ KOHJICHCAlUsS BOJbI) U XMMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAHUE METHOM
MPOBOJIOKH, B3aUMOJICCTBUE MeJia C KUCJIOTOW) SIBJICHUH, HAOJIIOICHUE W OTIHCAHKE
NPU3HAKOB  MPOTEKaHUs  XUMHUUYECKHUX  peakuuil  (pas3jiokeHHe  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTBHI C XJIOPUIOM Oapusi, pa3joKEeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICHCTBUE Keme3a ¢ pacTBopoM coiu meau (1),
U3Y4YeHUE CIOCOOOB pa3AClICHHs] CMECEi: C MOMOIIBI0 MarHuTta, (PrIbTpoBaHUE,
BBITIAPUBAHUE, TUCTWLIALNS, XpoMmaTorpadusi, MPOBEACHUE OYUCTKU IMOBAPEHHOM
CONM, HAOJIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  TPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ImrapocTepKHEBBIX ).

Baxneimme npeacTaBUTEN HEOPTaHUYECKUX BELIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3jeMEHT U IpocToe
BemecTBO. HaxoknmeHuwe kucimopoia B Tpupoae, (U3MYECKHE W XUMHUYECKUE



cBoiictBa (peakmuu rtopeHus). Oxcuawl. [lpumenenue xucnopoma. CrocoOsI
MOJIYYeHHS KUCJIOPO/ia B Ta00paTOpUH U MPOMBIIIUIEHHOCTU. KpyroBopoT kuciopoaa
B nipupojie. O30H — ajuIOTpOIHAsE MOAU(BUKAIUS KUCIOPOa.

TemnoBo# 3 PexT XMMUYECKON peakuu, TePMOXUMUYECKUE YPaBHEHUS, IK30-
U JHIOTEPMHUYECKUE peakiuuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3/yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — anemMeHT u npocroe Bemectso. Haxoxxaenue Bogoposa B Ipupose,
bu3nYecKue 1 XUMUIECKHAE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTydeHus. KuCIoTh
Y COJIH.

MoutsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBOKMCTBA BOAbIL. Bosa kak pactBopuress. PactBopsl. HackilieHHbIE
Y HEHACBIILICHHBIE pPacTBOpPHl. PacTBOpHMOCTH BemiecTB B Bojae. MaccoBas n0Js
BEILIECTBA B paCcTBOpPE. XNUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHUsA. Poib pacTBOpOB B
IIPUPOJIE W B JKU3HM 4YeJoBeKa. KpyroBopoT BoAbI B NPHUPOAE. 3arpsA3HEHUE
MPUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.

Knaccudukanusa neopranuueckux coenuuenuit. Oxcuasl. Kiaccuduxanus
OKCHJIOB:  cojeoOpasyromue  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHbIE) W
HecoseoOpasyromue. Homenknatypa okcunoB. @uznyeckue 1 XMuMUYECKUE CBONCTBA
okcu1oB. [lomydeHue okcuaoB.

OcHoBanus. Krnaccudukanus ocHOBaHUM: WIENOYM UM HEPACTBOPUMBIE
ocHoBaHuA. Homenknatypa ocHoBaHuil. du3znueckue M XHMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucior. ®dusnueckue u
XAMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTH MetawuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenkmarypa coneil. ®dusndyeckne U XMMHYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eneTnyeckas CBSI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COCIUHEHHUI.

Xumuyeckuii 5Kchepumenm:

KA4ECTBEHHOE OIIPEICIICHUE COAECPKAHUSA KUCIOPOAa B BO31yX€, MOJy4YECHUE,
coOuMpaHue, pacro3HaBaHWE W W3YYEHUE CBOWCTB KHCIOPOJa, HAOIIOJCHUE
B3aUMOJEHUCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUS BOSHUKHOBEHUS Y IPEKPAILCHUS
ropenus (mokapa), 03HaKOMJICHHE C 0Opa3llaMHi OKCHJIOB U OMUCAHUE WX CBOMCTB,
noJiyueHue, coOupaHue, paclio3HaBaHhe U U3y4deHHEe CBOMCTB BOJOpoAa (ropeHue),
B3auMoJielicTBUe Bojopoja ¢ okcugom wmeaud (Il) (BO3MOXKHO HCIOB30BaHUE
BUJIEOMATEPUATIOB), HaOo/leHHe O00pa3loB BEIIECTB KOJIUYECTBOM |  MOJb,
UCCIIEIOBAaHNE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C PAa3IMYHON PaCTBOPUMOCTHIO,



IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHONM MACCOBOM JOJIEd PacCTBOPEHHOIO
BEI[ECTBA, B3aMMOJICHCTBHUE BOJbI C METAJJIaMU (HATPUEM U KaJbIMeM) (BO3MOMKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), HCCIEJOBAHUE OOpa3I[0OB HEOPTraHUYECKUX
BEIIIECTB PA3IMUYHBIX KJIACCOB, HAOIIOJEHUE M3MEHEHUS OKPACKU HHIIUKATOPOB B
pacTBOpax KHUCJIOT M IIenouyed, u3ydeHue B3aumojneictBus okcuaa meau (Il) c
pacTBOPOM CEPHOM KHCIOTBI, KHCJIOT C METAUIAMHU, PEAKIUWA HEUTPAIU3ALINH,
MOJyYCHUE HEPACTBOPHUMBIX OCHOBAHWMW, BBITECHEHHE OJIHOTO METAJUIA JPYTHM U3
pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BaxxHeumme Kinacchbl
HEOPTaHUYECKUX COEAUHEHUID.

IIepunonnueckuit 3axkoH U [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa. CrpoeHune aroMoB. Xumuyeckas CBs3b. OKHUCIHUTEIBHO-
BOCCTAHOBUTEJBLHBIEC PEAKIINHT

[lepBble TOMBITKH KjIacCU(PUKALMK XUMHYECKUX dJeMEHTOB. I[loHsatne o
rpynmnax CXOAHBIX JJEMEHTOB (ILEJIOYHBbIE U IIETOYHO3EMEIbHBIC METAILIbI,
raJioreHbl, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHJIBI U
TUIPOKCHUIBL.

[Tepunonnueckuit 3akoH. [lepruonnueckas cuctrema XuMU4YECKUX 31eMeHToB /1. U.
MenpneneeBa. Koporkonepuoanass u mnuHHonepuogHas ¢dopmbl [lepuomnyeckoit
cucteMbl xuMmuueckux dieMmeHToB J[. WM. Menpeneesa. llepuonsl u Tpymisl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB atroMHBIX saep. M3oromnbl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX  O0OJIOYEK aToMOB  MEpBhIX 20  XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl JI. M. MengneneeBa. XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHsS paJuyca aTOMOB XUMHUYECKUX D3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB MO IPYIIIAM U IIEPUOIAM.

3nauenue llepuognueckoro 3akoHa u [leproIMUecKO CUCTEMBI XMMUYECKUX
DJIEMEHTOB Ui pa3BUTHUS Hayku U npaktuku. [[. WM. MenpeneeB — yd€HbIA U
rpaxJaHMH.

Xumuyeckass cBsi3b. KoBalieHTHast (mojsipHass Y HEMOJISIpHAsl)  CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucieHusi. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl
OKHUCIICHUS U BOCCTAHOBJEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyueckuii 5Kchepumenm:

u3ydyeHue oOpasloB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBHUE
rUAPOKCUIA LMHKA C PAacTBOpAMH KHUCIOT M UIENOYEH, MPOBEICHHUE OIBITOB,



WUIIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUI
(ropeHue, peakliuu pas3iokKeHHsl, COETUHEHU).

Mesicnpeomemnule cesszu

Peanuzanys MeEXINpeAMETHBIX CBSA3€M IPpU HM3YYEHMM XUMUM B &8 Kiacce
OCYLIECTBJISIETCS YePE3 UCMOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATHUH,
TaK U MOHATUMN, SIBJISIOIUXCS CHCTEMHBIMU JIJIS1 OTAEJIbHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO-HAyYHbIE MOHSATHUS: HAy4YHBIA (haKkT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHalM3, CHHTE3, KilaccUu(UKalMs, MEepUOJUYHOCTh, HAOJIOJIEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

dusnka: MaTepus, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIIBI,
PaOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKHI 3apsiji, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3NYeCcKre BETUYUHbI, €IMHULIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE311bI, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MTOPOJbI, TOJIE3HbIE
HCKOIIAa€MBbIE, TOILUIUBO, BOIHBIE PECYPCHI.

9 KIIACC

BemectBo n xuMH4ueckasi peakuus

[Iepnonnueckuii 3akoH. [leproanueckas cucrema XUMHIECKUX d1eMeHTOB /1. .
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAINS, KATbIUSI U UX COCIUHEHUN
B COOTBETCTBUU C ITOJIOKEHUEM IEMEHTOB B [Ieproanueckoit cucteMe U CTpOCHUEM
UX aTOMOB.

Crpoenue BewiecTBa: BHJbl XHMHYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTALIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanms m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJacCaM HEOPTraHUYECKUX
COEJIMHEHU, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peaKIMi M0 pa3IuYHbIM IpU3HaKaM (TI0 YUCITy U
COCTaBY yYaCTBYIOIINX B PEaKLMHU BEIIECTB, 110 TEIIIOBOMY 3P (PEKTy, 0 U3MEHEHHUIO
CTETICHEeH OKHUCICHHUS XMMHMYECKHUX OJJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHUIO
KaTajau3aTopa). OK30- U SJHIOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumudecko peakuuu. [loHsTHe 00 0OOpaTUMBIX U
HEOOpaTUMbIX XMMHUYECKUX peakiusaX. [IOHATHE O NOMOIrEHHBIX M TI'€TEPOTre€HHBIX
peakuusax. [lonstue o karanuse. Ilonatne o xumMudeckoM paBHOBecuUH. DAKTOPBHI,



BIIMAOOIME Ha CKOPOCTb XUMHUYECKOM p€akmyun M II0JIOKCHUC XHNMHNYCCKOTO

PaBHOBCCHAI.
OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC PCaKnu, 3HCKTp0HHBIﬁ OaaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU PCaKInu. CocraBneHue ypaBHCHI/Iﬁ

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMHA €  HCIOJB30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTHUECKON TUCCOLUALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHHW3M JAMCCOLMALMKA BEIIECTB C Pa3IMYHBIMU BUIAAMHU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuuy MoHHOro oOMeHa. YcClIoBHs MPOTEKAHUs PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE ¥ COKpALEHHBIE HOHHBIE ypaBHEHUS peakunii. CBONCTBA KUCIIOT, OCHOBaHUI
U CcoJiei B CBET€ MPEACTaBICHUM 00 HICKTPOJUTHYECKON JIHCCOILMAIUU.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIH3E CoNEl.

Xumuyeckuii 5KChepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTALIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — META/VIOB M HEMETauIoB (TpaduTa M anMasa), CIIOKHBIX BEILECTB
(x70pHuaa HaTpusl), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM pEeakuu OT
BO3/ICICTBUS pa3IMuHbIX (PaKTOPOB, UCCIIETOBAHUE IIEKTPOIIPOBOAHOCTH PACTBOPOB
BEILECTB, Mpolecca JIUCCOUMAlMU KUCJIOT, IIeo4ed U cojed  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACO MAaTEPHUANIOB), MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLIUX
MPU3HAKHU MPOTEKAHMS peaKUii HOHHOTO 0OMeHa (00pa3oBaHME 0CaKa, BbIICICHHUE
ra3za, oOpa3zoBaHUE BOJIbI), OMbBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pPEAKUUN (rOpeHue, pEeakUuy pasjloKEeHHs, COCIUHEHUs),
pacno3HaBaHWE HEOPTAaHMYECKUX BEIIECTB C NOMOIIBIO KAaYECTBEHHBIX PEAKLUI Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hewmeramnbsl 1 X coequHEHUs

OO6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHwe W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEILECTB — TAJIOTeHOB. XMMUYECKUE CBOMCTBA Ha MpUMepe Xjopa (B3auMoAecTBIE
C MeETaJulaMM, HEMeTallaMH, Ienodamu). XiopoBogopona. CoisiHas KHUCIIOTa,
XAMHUYECKUE CBOMCTBA, IIOJIyYECHUE, MPUMEHEHUE. J[efCTBIE XJI0pa U XJI0pOBOIOPOAA
Ha OpraHu3M 4eloBeka. BakHelmme XJIopupl U UX HaX0XKACHUE B IPUPOJIE.

OO6mast xapaktepuctuka s1aeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTerneHu okucieHus. CTpoeHue U (U3MYECKUE CBOWMCTBA
MPOCTHIX BEHIECTB — KUCIOPOa U CePbl. AJUIOTPONHbIE MOAUPUKALIMKI KUCTOpOAa U
cepbl. XuMUYeckue cBoWcTBa cepbl. CepoBOIOpOA, CTpOCHHUE, (PUBUYECKHE H
XUMUYECKHE CcBOMCTBAa. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.



Cepnas kucnora, pusndeckre 1 XMMHYECKre CBOMCTBA (00IIMe KaK MpeICTaBUTENs
KJlacca KUCIOT M crnenuduueckue). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
MPOMBIIIUIEHHOTO Croco0a MOJy4YeHUs CepHOW KHUCIOThL. [IpumeHeHHe cepHoit
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-nuoH.
Haxoxnenue ceppl M €€ coequHEHHU B Ipupoae. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaIOLEl Cpebl COEAUHEHUSAMH CEPBI (KHCIOTHBIE T0XK/IH, 3aIPSI3HEHUE BO31yXa
1 BOJOEMOB), CIOCOOBI €r0 MPEeI0TBPALICHHUS.

OOmast xapaktepucThka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, pAacIpOCTpPAHEHHE B MPUPO/IE,
¢uznyeckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B mpuponae. AMMHaK, €ro
(duznyecKkue 1 XuMUYECKHE CBOMCTBA, MOTy4YeHHE U IpuMeHeHue. Conu aMMOHUS, UX
(du3NUecKue 1 XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHbI
aMMOHUS. A30THas KUCJOTa, €€ MOJydeHHe, PU3NYECKHEe U XUMUYECKHUE CBOWCTBA
(oOmrue Kak MpeACcTaBUTENs Kjacca KUCIOT u cnenuduueckue). VMcnonszoBanue
HUTPATOB M COJIEl aMMOHMS B Kau€CTBE MHHEPAIBHBIX yAOOpeHHil. XUMUYECKOe
3arpsi3HEHHE OKPYJKAIOIIEW Cpenbl COCOUHEHUSMH a30Ta (KUCJIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/1yXa, MOYBbI U BOJOEMOB). Docdop, alIoTpOnHbIe MOAUPUKALIIH
docdopa, puznueckue n xummuaeckue cporictea. Oxeun hochopa (V) u pochopnas
KHCIIOTa, (PU3MYEeCKHue W XHMMHYECKHE CBOWCTBa, Mojy4yeHue. Mcnonb3oBaHue
¢dbocdaToB B KaueCTBE MUHEPATIBHBIX yIOOPEHHUIA.

OO6mast xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHN OKHUCIICHUS. YTIEpO/, aJuIOTPOIHbIE MOAU(UKAIIY,
pacnpocTpaHeHHe B MpHUpoAe, (PU3MUECKHEe U XUMUYECKUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosoport yriepona B mpupoae. Okcuabl yriaeposa, uX Gu3ndeckue U XuMUYECKue
CBOMCTBA, [JIEWCTBHE HA JKUBBIE OpPraHU3Mbl, IIOJIYYEHUE W IPUMEHEHUE.
DkoJjoruueckre NpoOsieMbl, CBsi3aHHbIE ¢ okcumom yriepoga (1V), rumoresa
1J100aJIBpHOTO MOTEIJICHUs KJIMMaTa, MapHUKOBBINA d(PdekT. YToapHas KuciaoTa u eé
COJIM, WX (PU3MYECKUE W XUMHUYECKHE CBOICTBA, NOJyYCHHE M TPUMEHEHUE.
KauectBenHnas peakiusi Ha kKapOoHaT-uOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO0351CTBE.

[lepBoHayanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TWIEH, alleTUJIEH, 3TaHOJ, MIMLIEPUH, YKCYCHAsl KHUCIIOTA).
[TpupoHbIEe UCTOUHUKH YTIEBOAOPOAOB (YroJib, IPUPOIHBINA ra3, HEPTh), IPOIYKTHI
ux rnepepadoTku (OEH3WH), UX POJb B OBITY M MNpOMBINUICHHOCTH. [loHATHE O
OMOJIOTMYECKU BaYKHBIX BEIIECTBAX: JKUPaAX, OCJKaX, YIIeBOAAX — U UX POJIU B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COSAMHEHUM.
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Kpewmuuii, ero ¢puznyeckue u XMMUUECKHE CBOWCTBA, MOJIyUYE€HUE U IPUMEHEHHE.
CoenuHenus kpeMHus B ipupoze. O6mue npeactabieHus 00 okcuae kpemuus (1V)
U KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIIOIb30BaHUE B OBITY, B TPOMBIIIUIEHHOCTH.
Baxneiilime cTpoWTeNbHBIE MaTepuajbl: KepaMuKa, CTEeKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobraembl 6€30macHOr0 MCIOIB30BAHUS CTPOUTENBHBIX MaTEpUAIOB
B MOBCEIHEBHOW JKU3HU.

Xumuyeckuii 5KCnepumenm:

U3y4eHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB, CBONCTB COJSIHOM KHUCIOTHI,
MPOBE/ICHNE KaUeCTBEHHBIX PEAKIIUI Ha XJIOPUI-UOHBI U HAOIIOIEHNE TPU3HAKOB UX
IPOTEKaHUs, OIBITHI, OTpaXKaroIue GU3NIECKUE U XUMUYECKUE CBOMCTBA raJIOT€HOB
U UX COEAMHEHUN (BO3MOXHO MCIOJIb30BAaHUE BHUJIEOMATEPUAIIOB), 03HAKOMIICHUE C
oOpa3ziiaMu XJOpuJI0oB (TrajJoOT€HUJ0B), O3HAKOMJICHHE C OO0pa3liamMu cephl U €€
COCIMHEHUAMH (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIIOB), HAOIIOACHHE
npoiecca OOyIJMBaHMS caxapa IOJA JACHCTBUEM KOHLEHTPUPOBAHHOM CEpHOMN
KHCIIOTBl, H3YYEHUE XHUMHYECKUX CBOMCTB pa30aBICHHOM CEPHOM KHUCIOTHI,
IIPOBEJICHNE KaYeCTBEHHOM peakluu Ha CyJb(aT-uoH M HaAOII0JeHUE NpU3HaKa €€
IPOTEKaHUs, O3HAKOMJIEHUE C (PU3MYECKHMMH CBOMCTBaMHU a30Ta, (¢ochopa M HUX
COEMHEHHH (BO3MOXHO MCIIOJIb30BaHKUE BUAEOMATEPUaIoB), 00pa3laMu a30THBIX U
dbochopHbIX ynoOpeHHH, ToJiydeHue, coOupaHue, paclno3HAaBaHWE U U3YyUYCHHUE
CBOICTB aMMHUaKa, MPOBEJCHUE KaYECTBEHHBIX PEaKlMii HA NIOH aMMOHUS U docdaT-
VOH U M3yYEHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeIbl0 (BO3MOXKHO HCIOJIb30BAHUE BUIECOMATEPHUAITIOB),
U3ydeHHE MOJIelel KpUCTAIMYECKUX peETOK anmasza, rpadura, ¢yiepena,
O3HAKOMJIEHUE C MPOLECCOM a/ICOPOLIMU PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MpOTHBOrasa, IMOJIyueHHEe, coOMpaHue, paclo3HaBaHUE U
W3YYEHUE CBOMCTB YTJEKHCIOrO Tra3a, MPOBEACHHE KAaYECTBEHHBIX pEaKIMil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMJICHUE C
NPOIYKIMEH CUIMKATHON MPOMBIIIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a]1a4
1o teme «BaxkHeilllne HeMeTaIbl U UX COSAUHEHUS.

MeTtanibl ¥ X COETMHEHUS

OO1as XxapakTeprCTHKa XUMHUUECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nojoxeHus B [lepronnueckoi cucreme xumudeckux 3iementoB [. 1. Menaeneesa
U cTpoeHusi aToMoB. CTpoeHre MeTaiioB. Merayuinueckas CBs3b U METaJuIMYecKast
KpUCTAJUTMYECKAsT pEeETKA. OJIEKTPOXUMHUUYECKUU pAl HANPSHKEHUHA METAJIOB.
duznyueckre M XUMUYECKHE CBOMCTBAa MeTayioB. OOmue crnocoObl MOJyYEeHHUs
MeTauioB. [loHsiTHE O KOPpPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTBhl UX OT
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Koppo3uu. CriiaBsl (CTajlb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY
Y IPOMBIIUIEHHOCTH.

[Ileounble MeTaUIBL: NOJIOKEHUE B Ilepuonnyeckoil cucTeMe XUMUYECKHX
anemeHToB J[. M. MeHneneeBa, CTpOGHHE HMX aTOMOB, HaXOXIACHUE B IPUPOJIE.
duznyeckre U XMMUYECKHE CBOMCTBA (HAa mpumepe Hatpus W Kanus). OKCHIbI U
TUAPOKCH]IBI HATpUA U Kaind. [I[puMeHeHne neoYHbIX METAUIOB U UX COSUHEHUM.

[[lenoyno3emenbpHble  METaAIbl MAarHMid W KalblMH: IOJOXKEHHE B
[lepnognueckon cucreMe xumuyeckux aemeHToB . 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaxOXJIeHHE B npupoje. Pu3ndeckue U XMMUYECKHE CBOMCTBA MAarHus U
Kanbiusl. Baxkneimume coequHenns Kaabuus (OKCUA, TUAPOKCU, coiu). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AJFOMUHHAI: TTONI0KEHKE B [leproanueckon cucreMe XUuMAYECKUX DIIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHME aroMa, HaxOXIEHUE B npupone. Pusznueckue u
XUMHUYECKUE CBOWCTBA altOMHUHUS. AMQOTEpHBIC CBOMCTBAa OKCHAA M THAPOKCHIA
AITFOMHUHUSL.

Kenezo: nonoxenue B [leppoandeckoit cucteMe XMMUUeCKux 3aeMeHToB /1. U.
MenzeneeBa, CTpOEHUE aTOMa, HaXOKAeHUE B Ipupoze. Gusndyeckrne 1 XUMUYECKUE
cBoiicTBa >kene3a. Oxcuawl, Tuapokcuasl u conu sxkeneza () u xeneza (I1), ux
COCTaB, CBOMCTBA U ITOJIyYEHHE.

Xumuyeckuii 5KChepumenm:

O3HAKOMJIEHWE C oO0Opa3llaMd METauIoB M CIUIABOB, HMX (PU3HYECKUMHU
CBOMCTBaMU, U3yUEHUE PE3YIbTATOB KOPPO3UH METAILIOB (BO3ZMOMXHO HCIIOJIb30BAHHE
BUJICOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCHAA KaJIbLIUS U HATPHS C
BOJIOM (BO3MOKHO HCIIOJIb30BAaHME BHIEOMATEpUANIOB), HCCIEAOBAHHUE CBOMICTB
XKECTKOM BOJIBI, ITpOLIECCa TOPEHMUSI JKeJIe3a B KUCIOpoae (BOZMOXKHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), NMPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAKIMil Ha HOHBIL:
MarHusi, Kajblius, amoMuHus, nuHka, skenesa (II) m xenmesa (1), memu (1),
HaO0JI0ICHUE U OMMCAaHKE MPOIIECCOB OKPAITMBAHUS MIJITAMEHU MOHAMU HATPUSl, KaJIUs
U KanblMs (BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEpPHANOB), HCCIEAOBAHUE
am(pOTEepHBIX CBOWCTB THJPOKCHIA ATIOMHHMS M THAPOKCHIA IUHKA, pELICHHE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelre MeTauibl ¥ UX COEAMHEHUS.

XuMus U OKpyKarolas cpena

BemectBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB M XUMHYECKMX peakuui B ObITy. [lepBas momouns npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.
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XHWMHUYECKOE 3arpsi3HEHHE OKpY’Karolleld cpenbl (IpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BelecTs, nanee — IIJIK). Ponp xumMuum B pemieHuM 3KOIOrMUECKUX
poOJieM.

Xumuueckuu 5KCnepumeHm:

U3ydeHrne oOpaslloB MaTepHalioB (CTEKJIO, CIJIaBbl METAJJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesicnpeomemnule ceaszu

Peanmnsanuss MeXNpenMETHBIX CBS3€M NPU H3Yy4YEHUM XHMHUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BAaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX IIOHATHUH,
TaK Y MOHATHMN, SIBISIOIIUXCS CHCTEMHBIMU JUJIS OTAENBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4HOI'O LUKJIA.

OO1Me ecTeCTBEHHO-HAayYHbIE MOHSTHS: HaydHbId (DaKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaliu3, CHUHTE3, KJIacCCU(pUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJIEIUPOBAHNE, U3BMEPEHUE, MOJIENb, IBICHHE, TAPHUKOBBIN 3D PEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHMJI, U30TOIIBL,
PagUOAKTUBHOCTD, MOJIEKYJIA, IIEKTPUYECKUM 3apsn, IIPOBOJHUKH,
MOJIyTIPOBOJIHUKH, TUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, Ia3, PacTBOP, PaCTBOPUMOCTb, KPUCTAIMYECKas PEIIETKA,
CIUIaBbI, (PU3UUYECKUE BEIMUMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTRO,
IUIaHEeThI, 3BE3/1b1, CoHIIE.

buonorusi: ¢otocuHTe3, AbIxaHue, Ouocdepa, 3KocHCTEMa, MUHEPAIbHbIE
y10OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MOPOJIBI, MOJIE3HBIE
VICKOIIa€MBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TTPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJabTaThl OCBOEHHUS MPOTPAaMMBbI  OCHOBHOTO  OOIIETO
oOpa3oBaHMs JOCTUTAIOTCA B XO0J¢ OOyYeHHs XUMHUU B E€AMHCTBE Y4YeOHOU u
BOCIIUTATEBLHON NIESITEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUICKUMU
COIIMOKYJIbTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, NPUHSATHIMU B
oOlllecTBE TMpaBWIaMHd W HOPMaMHU IIOBEJACHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATIM3AIIMN 00yUYarOIITUXCS.

JIMyHOCTHBIC pe3yJIbTaThl OTpakaroT TOTOBHOCTD 00yJaroImmXcs
PYKOBOJICTBOBAThCS  CUCTEMOM  TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAMH U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAydYHOMY HAcCJCAWI0, IIOHUMaHUs 3HAYCHUS XHUMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHON HHMOpMaNHe o
MEePEIOBBIX JIOCTHXKCHUSX M OTKPBITUAX MHUPOBONW W OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COIMAIbHBIX HOpPMax M MpaBUIaX MEXJIMYHOCTHBIX
OTHOIIICHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, YIeOHOMCCIIEA0BATEILCKOM, TBOPUCCKON M JPYTUX BUAAX JACATCIbHOCTH,
TOTOBHOCTH K Ppa3sHOOOpPa3HOM COBMECTHOM JEATCIBHOCTH TIIPU BBITTOJTHCHUHU
y4eOHBIX, IMO3HABATEJIBPHBIX 3aJ]1a4, BBIMOJHEHUH XHUMHUYECKHUX JKCIECPUMEHTOB,
CO37IaHUM yUEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCe ITOU y4eOHOM JesATeTbHOCTU, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U
MOCTYIKA CBOUX TOBApHIIEH ¢ MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCJIEACTBAMN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSA:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHUUYECKOM pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKW W COCTABISIONINE
OCHOBY Il TIOHUMaHHSI CYITHOCTH HAay4YHOW KapTUHBI MHUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aHMMOCBA3SX 4YEJIOBEKa C
MIPUPOTHON CPEeIoi, O POJIM XMMHH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HAaBaTEJbHBIC MOTHUBBI, HAIpaBJIEHHbIE HA TOJIyYE€HHWE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIWMBIE M OOBSICHEHHS HAOJIOMaeMbIX TMPOIECCOB W SIBICHUH,
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MO3HABATEIbHOM, MHPOPMAIMOHHON M YMTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ Y4YEOHBIMHM TEKCTaMM, CIPABOYHOMN
JUTEPATypoOH, JOCTYNIHBIMH TEXHUYECKUMH CpEACTBAaMH  HMH()OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEeHHIO M TMO3HAHUIO, JII0O03HATENBHOCTh, TOTOBHOCTH W
CIOCOOHOCTH K CaM00OPa30BaHMUIO, MPOSKTHOW U UCCIIEIOBATEIbCKON IEATEIHHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBIIEHHOCTU U YPOBHSI 00YUYEeHHUSI B JaTbHEHUIIIEM;

4) popMupoBaHuA KYJbTYPBbI 310POBbS:

OCO3HAHME LIECHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3/0pOBbIii 00pa3 >KU3HH, OCO3HAHUE IOCIEJICTBUN M HENPUATHE
BPEAHbIX MpPHUBbIUEK  (YNOTpPeOJEHHs  AJKOroJisi, HApKOTHUKOB, KYpEHHs),
HEOOXOIMMOCTH  COOJNIOJIEHUsT TpaBui O€30MacHOCTM MpHU  OOpalieHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSL:

MHTEpEC K MPAKTUYECKOMY M3YyYEHHIO Mpodeccuil U TpyJa pa3iMyHOro poja,
YBaXXEHUE K TPYAY M pe3yJIbTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHUS IPEIMETHBIX 3HaHUH M0 XUMHH, OCO3HAHHBIN BBIOOpP MHAWBUTYyaIbHOM
TPACKTOPUHM MPOJOJLKEHHUs] 00pa3oBaHUSl € YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOUIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCHEIIHON
npo(eCcCUOHANBHOMN ESITEIbBHOCTH U Pa3BUTUSI HEOOXOJIUMBIX YMEHUN, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOUYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAaHHsA, ITOHUMAaHHWE LIEHHOCTH 300pPOBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznyeckoMy M TCUXUYECKOMY 3J0POBbIO, OCO3HAHHWE ILIEHHOCTH COOIIOACHUS
npaBui 0€30MacHOTO MOBENCHUS MTPU pabdoTe C BEIIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOXKAIOIIUX 3I0POBbIO U KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJIYy4YaeMble MpPU HU3YYEHUU XUMUHU, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYXAOUIEW NPUPOAHON CPENOW, ISl MOBBIIEHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYyJIbTYphl, OCO3HAHHSA  IJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTell MX PpEeLIeHUs] MOCPEJICTBOM METOIOB XHMHUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B ITO3HABATEJILHOM,
KOMMYHUKATUBHOW M COLMATIbHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranmpeaMETHBIX pE3yJIbTaTOB BBIACIAIOT 3HAYUMBIC U
(dbopMUpOBaHUA MUPOBO33pEHUsI OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOpHs, MPUHIUII,
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runore3a, ¢akT, CUCTEMa, TPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOPbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax U TO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 3TUX NPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAy4YHOM KapTUHE MHUpA, U YHUBEpCajbHble y4eOHbIE NEUCTBUS (I1O3HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE OOecreunBaloT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO M OCYILIECTBJICHUIO Y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue aeiicTBUA:

YMEHHSI UCTIOJIb30BaTh IPUEMBI JIOTHUYECKOTO MBIILJICHUS TP OCBOCHUH 3HAHUIA:
PacKpbIBaTh CMBICII XMMHYECKUX TMOHSATUHN (BBIACIATh MX XapaKTepHbIEC MPU3HAKU,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMU MOHATUSIMH), UCTIOJIBb30BATh MOHATHS ISt
OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAIMA XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIHil, yCTaHABIUBAThH
MPUYUHHO-CJICACTBEHHBIEC CBA3U MEXAY OOBEKTAMU U3YUYEHUSI, CTPOUTH JIOTUUECKUE
paccyxJieHus (UHIYKTUBHbBIC, JCAYKTHBHBIC, [0 aHAJIOTWH), JI€JaTh BBIBOJBI U
3aKJIIOYCHHS;

YMEHHE TMPUMEHSATH B TMpOLEcCe TMO3HAHUS MOHATUS (TIpPEeAMETHBIE U
METanpeIMETHbIC), CHMBOJIMUECKUE (3HAKOBBIE) MOJEIH, UCIOIb3YyeMbI€ B XUMUU,
npeoOpa3oBbIBATh IMIMPOKO MPUMEHSIEMBbIE B XMMUU MOJIECIbHBIE TIPEACTaBICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMU4yeckas (opMyna M ypaBHEHHE
XUMHUUYECKON peakluu — MPU PEHICHUH y4eOHO-TI03HABATENIbHBIX 3a/ad, ¢ y4ETOM
ATUX MOJIENIbHBIX MPEJCTABICHUN BBISBIAT U XapaKTEpPU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XMMHUYECKHX BEIIECTB U XMUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE  CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBhbIe ncciaeaoBarebCKHeE AeiicTBUA:

YMEHHUE HCIMOJIb30BaTh ITOCTABJICHHBIE BOIMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAKKE B KQUECTBE OCHOBBI ISl (POPMHUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpPETEeHNE OMbITa MO TUIAHUPOBAHUIO, OPTaHM3AIMU W TPOBEIACHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIoAaTh 3a XOJOM TIpollecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €T0 pe3yibTaT, (opMyIupoBaTh OOOOIICHUS H
BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOIO OIbITA, UCCIEI0BAHUS, COCTABIIATh OTUET O
npoJieiaHHoM padore.

Pa6ora ¢ undpopmanmeii:
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yMEHUE BBIOMpaTh, AaHAJIM3UPOBATh W HMHTEPIPETUPOBATH WHEOOPMAIUIO
pPa3IMYHBIX BUIOB M (OPM MPEACTABICHUS, MMOTYYAEMYIO U3 Pa3HbIX MCTOYHHKOB
(Hay4HO-TIONYJIIpHAs JINTEpaTypa XUMHUECKOTO COJIEpKAHUs, CIIPABOYHBIE TTOCOOUS,
pecypcbl MIHTepHeTa), KpUTUUECKH OIEHUBATh TPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO
uH(pOpPMAIIHIO;

YMEHHE MPUMEHITh pa3IUYHble METOAbI M 3alpoChl IpU MOHMCKE U OTOOpe
uH(QOpPMAIIMU M COOTBETCTBYIOIIHUX JIaHHBIX, HEOOXOMUMBIX JUIsI BBIMOJTHEHUS
y4eOHBIX W TO3HABATEIBHBIX 33]a4 ONMPEeACNEHHOTO THIMA, MPUOOPETEHHE OIbITa B
Oo0JaCTH  HUCMOJIb30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTHUBHOTO HCIIOJIb30BAHUSI PA3IMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMpATh ONTUMANBHYIO (GOpPMY TpeAcTaBieHus WUHPOpMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  HECJIOKHBIMH CXEMaMH, IuarpaMMamu,
apyrumu popmMamu rpaduKi 1 KX KOMOMHALUSAMY;

YMEHHE WCIOJNb30BaTh W aAHAIM3UPOBATH B TIporecce y4deOHOU w
UCCJIEI0BATENBCKON JIEATEIbHOCTH MH(OPMAIMIO O BIMSHUM TPOMBIIUIEHHOCTH,
CEJIbCKOI'O X03sICTBA U TPAHCIIOPTa HA COCTOSIHUE OKPY’KaOIEH IPUPOTHON CpeIbl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHUS 337]aBaTh BOMPOCHI (B X0/1€ AUaora U (W) AUCKYCCHH) TIO CYIIIECTBY
oOcyxmaeMoii  TeMbl, (OPMYJIHpPOBaTH CBOM TMPEJIOKEHUS  OTHOCUTEIIBHO
BBITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEACTaBISATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIbHOM
JIESITEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JENaTh MPE3CHTAINIO Pe3yIbTaTOB
BBITIOJIHEHUSI XUMUYECKOTO HKCIIEpUMEHTa (JIabOpaToOpHOTO OIMbITa, JaOOpaTOPHOI
paboThI MO UCCIIEAOBAHHUIO CBOMCTB BEIECTB, yUeOHOTO MIPOEKTA);

YMEHMsSI Y4YEeOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENILHON 1 MCCIIEIOBATEIHCKOM ACATEIHHOCTU MPU PEIICHUU BO3ZHUKAIOIIIUX
npobjieM Ha OCHOBE y4€Ta OOIIMX HWHTEPECOB U COIJIaCOBAaHMS IO3UIUH
(o6cyxmeHns, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD), KOOPIWHAIUS COBMECTHBIX
NEeWCTBUH, OIpejie]ieHue KPUTEPUEB IO OIEHKE KauyeCTBa BBIMOJHEHHOW padOThI U
JpyTue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSATEIBLHO OMPEAeNsATh IeNN JeATeIbHOCTH, IUIaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIMPOBATH W TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTh, BBIOUpaTh Hambosiee d3(PPeKTUBHBIE CIIOCOOBI pelieHrs YY4EeOHBIX U
MO3HABATENIbHBIX 33J]a4, CaMOCTOATENbHO COCTAaBJSATh WIU KOPPEKTUPOBATH
MPEIOKEHHBIN AJITOPUTM JIEMCTBUM ITPU BBIMIOJIHEHUY 3aIaHUMN C YUYETOM IOJTYyUYCHUS
HOBBIX 3HAaHUN 00 HM3ydaeMbIXx OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIICHUBATH
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COOTBETCTBHE ITOJYYEHHOT'O PE3yJIbTaTa 3asBICHHOM LIEJIM, YMEHUE UCIOJIb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTBI, IIPEUIAracMble B yCIOBUN 3a1aHUM.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJbTaTOB IO OCBOCHHIO 0053aTEIBHOIO
COJEp>KaHusl, YCTAHOBJIIGHHOTO JaHHON eaepanbHOH pabouelt MpOrpaMMoii,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMHCS Hay4dHbIEe 3HAHUS, YMEHHUS M CIOCOOBI
NeicTBUM, ciennduueckue it IpeaMeTHON 001acTH « XUMHUSD, BUJIBI IEATEIbHOCTH
[0 TMOJYYEHUIO HOBOIO 3HAHMUS, €ro WHTEPHpPETalud, MPeoOpPa3oBaHUI0 U
IPUMEHEHHUIO B Pa3IMUHbIX YUYECOHBIX U HOBBIX CUTYyalUsX.

K koH1y 00yueHus B 8 Kj1acce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHHUIA:

®pACKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKMX TOHSATHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS
Y HEOJHOPOJHAsI), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JO0JIsI XUMHYECKOIO
3JIEMEHTa B COEAMHEHUHU, MOJSIPHBI OOBEM, OKCHJ, KUCJIOTa, OCHOBAHUE, COJb,
JIEKTPOOTPULIATENIBHOCTb,  CTENEHb  OKUCIICHMsS,  XUMHUYECKas  peakuus,
KJaccu(UKanus peakiuui: peakiuu COCANHEHHs, PEaKLUHUU PA3IO0KEHUsS, PEaKIUU
3aMeEIlEeHHUs], peaKIIMi 0OMEHa, 3K30- U SHAOTEPMUYECKUE PEAKIINH, TETUIOBOM 3(hPeKT
peakiLuH, po aToMa, FIEKTPOHHBIN CIIOM aTOMa, aTOMHAasi OpOUTAalIb, paInyC aTOMa,
XUMHYECKas CBS3b, MOJSPHAS U HEMIOJISIPHAs KOBAJIEHTHAS CBSI3b, NOHHASI CBA3b, MOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasi J10JIsI BELIECTBA (MPOLICHTHAsI KOHIICHTpaIus) B
pacTtBope;

® JJIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUUYECKUX IMOHATUN U IPUMEHSATD
OTU MOHATHS MIPU ONMCAHUM BEIIECTB U X MPEBPALLICHUM;

®[ICTI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBJIEHUS (DOPMYJT BEILIECTB U
YPAaBHEHUM XUMUUYECKHUX PEAKLINM;

®ONpE/ENATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENEHb OKHCJIEHUS DJIEMEHTOB B OWHApPHBIX COCAUMHEHUSX, MPUHAIJIEKHOCTD
BEILECTB K ONpPEAENEHHOMY KJIacCy COEIMHEHHUH Mo (opMysaMm, BUJ XUMHUYECKON
CBSI3M (KOBaJICHTHAs] U MIOHHASA) B HEOPTaHUYECKUX COCIUHEHUSIX;

epackpbiBaTh cMbIcn Ilepmommyeckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATH IIOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
JIEMEHTOB OT MX MOJOXEeHMs B Ilepmonnueckoi cucreme, 3aKOHOB COXPAaHEHMS
Macchl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHMsI, 3aKOHa
ABorazapo;
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® OIMCHIBATH U XapaKTEepU30BaTh TaOIMUHYI0 dhopmy [leproandeckoit CUCTEMBI
XUMHUYECKUX AJIEMEHTOB: Pa3jNyaTh MOHSTHS «TJaBHasg nojarpymnmna (A-rpymma)» u
«mobounas mnoxarpynmna (b-rpymnma)», Mansie W OOJBIIME MEPUOABI, COOTHOCHUTD
0003HaueHNs1, KOTOpbIe uMetoTcs B Taduile «llepuogundeckas cucreMa XUMHUIECKUX
anemeHToB /. 1. Menneneesa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj sapa, oOIlee YUCIO SJICKTPOHOB U
pacrpejiesieHue UX MO AIEKTPOHHBIM CIOSM);

eKJIACCUPUIIUPOBATh XMMHUYECKHE JJIEMEHTbl, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakIuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEILECTB, IO
TerI0BoMY 3P (DEKTy);

®XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIAacCOB, TMOJTBEpP)KJas ONUCAHHE [PUMEpPAMH  MOJEKYJISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

®[IPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT KX Kau€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH MPOTEKAHMUsI XUMHUYECKUX TMPEBPAIICHUN B Pa3IMUHBIX
YCIIOBHSIX;

®BBLIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYKO MAacChl BELIECTB,
MacCOBYIO JOJII0 XUMUYECKOTO 3JI€MEHTa 10 (hOpMYyJie COETUHEHHSI, MACCOBYIO JOJTIO
BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUu;

®[IPUMEHSTH OCHOBHBIC OIEPAIMU MBICIUTEIILHON JESITEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 000O0IIEeHHE, CHUCTEeMAaTHU3alMI0, KIacCU(UKAIINIO, BBHISBICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€H — ISl U3yUYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii, €CTeCTBEHHO-HAYYHbIE METOJbI TO3HAHUS — HAONIOJCHUE, WU3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

eCJIe/IOBaTh MPaBHUJIaM TOJIB30BAHUSA XUMHUYECKON MOCYA0N U J1ab0opaTopHBbIM
000OpyZ0BaHUEM, a TAKXKe MpaBUiIaM OOpalleHHs C BEIeCTBAMH B COOTBETCTBUHU C
HHCTPYKIMSIMUA IO  BBITIOJIHEHHUIO J1a0OPATOPHBIX XUMHUYECKHX OMBITOB IO
MOJyYEHUI0O U COOMpPAHHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOPOJa),
IPUTOTOBJICHUIO PAaCTBOPOB C ONPEAECIEHHOW MacCOBOW JIOJEHW PACTBOPEHHOIO
BCILIECTBA, IUIAHUPOBATH U  MPOBOJUTH XHUMHUYECKHE SKCIEPUMEHTHI 10
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOUIBI0 MHJIUKATOPOB (J1aKMYC,
dbenondTanenH, METWIOPAHXK U APyTrue).

K koniy o0yuyeHus B 9 kiaacce npeIMeTHbIE pe3yJbTaTbl HA OA30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®paCKpPbIBaTh CMBICT OCHOBHBIX XMUMHUYECKUX MOHSATUN: XUMUYECKUMN JIEMEHT,
aTOM, MOJIEKYJIa, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peaKius,
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XUMHYECKast CBsI3b, TEIIOBOU 3 (EKT peakuu, MOJb, MOJIAPHBIA 00BEM, pacTBOp,
ANEKTPOJIUTBI, HEINEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsA JUCCOLMALNS, PEaKIUU
MOHHOTO OOMEHa, KaTalau3aTrop, XWMHUYECKOE paBHOBEcHE, OOpaTUMbIe W
HEOoOpaTUMBbIE peaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUN, OKUCIIUTEIb,
BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, AaJIOTPOIUs, aM(OTEPHOCTH,
XUMUYECKasd CBsA3b (KOBAJIEHTHAs, HMOHHAsA, METAUIMYECKas), KpHUCTAJUIMYeCKas
peméTKa, KOppo3us METAJJIOB, CIUIABbI, CKOPOCTh XUMUYECKON PEaKUUU, PEAEITbHO
nonyctumas konuentpauuns [IJIK BemecTsa;

® UTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHITUN U IPUMEHSATH
3TH MOHATHS IPY OIMCAHUU BEUIECTB U UX IIPEBPALLCHHI;

®[ICTI0JIb30BAaTh XUMUYECKYIO CHMBOJIMKY JIJISl COCTaBJIEHUS (DOPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

®OIIPENEIATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XHMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCY COEAMHEHUN 10 popMysiaM, BUJT XUMUYECKOU CBSI3U (KOBaJICHTHAsl, MOHHAS,
METaJUINYecKasi) B HEOPraHMYECKUX COEIMHEHHSAX, 3apsii MOHA IO XUMHUYECKOU
dbopmyIe, XxapakTep cpeabl B BOAHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUH, TUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

epackpeiBaTh cmbich Ilepuommueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHME: ONUCHIBATH M XapaKTepU30BaTh TAOIMYHYIO
dopmy Ileprognyeckoil cuUCTEMbl XMMHYECKHX 3JEMEHTOB: pa3inyaTh MOHATUS
«rnaBHas noarpynna (A-rpymnmna)» u «nobouHas noarpynmna (b-rpynmna)», mansie u
OOJBIIME NEPUObl, COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOJUUECKOM
Ta0NHIle, C YHUCIOBBIMM XapPAKTEPUCTUKAMHU CTPOCHHUS AaTOMOB XHUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsi sijipa, 001ee YHUCII0 AIEKTPOHOB U paCIpeIeICHUE UX T10
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB
AJIEMEHTOB M MX COECIMHEHUI B Mpeaeiax MajblX [IEPUOJIOB U INIABHBIX MOATPYIIII C
y4€TOM CTPOCHHUS KX aTOMOB;

eKJIaACCU(PUIMPOBATh XMUMHYECKHE HJIEMEHTbI, HEOPraHWYECKHE BEIIECTBa,
XUMHUYECKHE Peakluu (M0 YUCIY U COCTAaBYy YYaCTBYIOLIMX B PEAKIIMHU BEIIECTB, 11O
TEIIOBOMY 3(PPEKTY, 10 U3SMEHEHHIO CTENICHEH OKUCIIEHUS! XUMUUECKHUX 3JIEMEHTOB);

eXapaKTepu30BaTh (OMUCHIBATH) oOOLIME U crneuuuyecKkue XUMHYECKUE
CBOMCTBA IPOCTBIX W CJIOKHBIX BELIECTB, MOATBEPKIAsl OMUCAHWUE MPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

®COCTABJIATh YPABHEHUS IEKTPOJUTUUECKON TUCCOLMALMN KUCIIOT, IIEJI0YEN U
COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKUUd HOHHOTO OOMEHa, YPaBHEHHUS
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peakiui, MOJATBEPKIAOIIMX CYIIECTBOBAHUE TIE€HETHUUYECKON CBS3U  MEXKAY
BEIIECCTBAMHU PA3JIMYHBIX KJIACCOB;

®pDACKpBIBaTh  CYIIHOCTb  OKHUCJIWTEJIbHO-BOCCTAHOBUTEJBHBIX  PEAKIIMI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

®[IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT WX CTPOCHHS,
BO3MOKHOCTH ITPOTEKAHUS XUMUUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;

®BLIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTA 1O (hOpMYJIe COSTUHEHHS, MACCOBYIO JTOJTIO
BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKInu;

eCcOOII0/IaTh MpaBUJIa MOJIb30BAHUS XMMHUYECKOW MOCYJ0M U J1abOpaTOPHBIM
o0opy/loBaHMEM, a TaKXKe IpaBuia oOpalieHus C BEIIeCTBAMU B COOTBETCTBHH C
HHCTPYKIMSAMU TI0  BBITIOJIHEHHIO J1a0OPAaTOPHBIX XUMHUYECKHUX OIBITOB IO
MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB (aMMHaKa U yIIEKUCIIOro Ta3a);

®[IPOBOJIUTH PEAKIUU, MOJATBEPKIAIONINE KaueCTBEHHBIM COCTaB Pa3UYHBIX
BEILIECTB: PAClO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHUJI-, UOAUI-, KapOOHAT-,
docdar-, cmimkar-, cyiabdar-, TUAPOKCHUI-UOHBI, KATHUOHBI aMMOHHMS W HOHBI
M3YyYEHHBIX METaJIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOpPaxX HEOPraHUYECKHUX
BCIIIECTB;

®[IPUMEHATH OCHOBHBIC OIEPAIMHA MBICIUTEILHON AECATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHUEe, CUCTEMATH3alli0, BBISBJICHHE MPUUYUHHO-
CIECTBEHHBIX CBSA3EH — JJIsl U3YUYEHHUSI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIINM,
CCTEeCTBCHHO-HAyYHBIC  METOABI  MO3HAHMS —  HAOMIOJCHWE, H3MEpEeHHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KITACC

Ne HaunmenoBanue pasznenoB u TeM Komriectro acos OnexTpoHHbIe (1IU(POBLIC)

/T MIPOTPaMMBI Bcero llposeposmie IpaxTirdeckne 00pasoBaTebHBIC PECYPCHI

paboThI * paboThI

Paznen 1. [lepBoHavyaibHbIE XUMUYECKUE TTOHATHS
XuMHsT — BakHas 00J1acTh

11 €CTECTBO3HAHUS u 5 2 bub6nmoreka [IOK
NPAaKTHYECKOH  JIeSITEeIbHOCTH https://m.edso0.ru/7f41837c
YeJI0BeKa

12 BemecTBa " XUMHYECKHE 15 1 bu6nmorexa LIOK
peaxiuu https://m.edsoo.ru/7f41837c

Hroro mo pazueny 20

Paznen 2. BaxHeiiue npeacTaBUTeNIM HEOPIraHUYECKUX BELLIECTB

21 Boznyx. Kucnopon. [lonsrue 06 5 Bbu6mmoteka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c

29 Bonopon.Ilonsatue o kucinorax u 8 1 bubmmnoreka HOK
COJISIX https://m.edsoo.ru/7f41837c

23 Bogna. PactBopsl. Ilonarue o6 5 1 1 bubnmorexa LIOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c

24 OCHOBHBIE KJIACCBI 11 1 1 bu6mmoteka IIOK
HEOPraHMYECKUX COCTMHECHUI https://m.edsoo0.ru/7f41837¢c

Hroro mo pazueny 30

Paznen 3. Ilepuoanyeckuii 3akoH u [leprogndeckas cucrema xumuuecknx demeHToB J[. . MenaeneeBa. CtpoeHue aToMOB. XUMHUECKast
cBs13b. OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

3.1

Ilepuonnueckuii 3aKOH 51
Ilepnonnueckas cucrema
XUMHYECKHX dJjeMeHToB J[. U.
MenneneeBa. CtpoeHue atoma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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Xumudaeckas CBA3b.

bub6nmoreka [IOK
3.2 | OxucimrenmsHo- 8 . https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEIIbHBIC PEAKIIHU
bub6nmoreka [IOK
Hroro no pasnery 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubymorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB IIO 68 4 5
[NPOT'PAMME

* BBuny kpaTkocpodyHocTH npeObiBanusi oOydaronuxcst B mkosie @I'bOY "B/IIL "Okean", oTCyTCTBUS BPEMEHH B
y4eOHOM TIEpHOJie CMEHBI Ha M3y4Y€HHUE IEJOoro pasjesia yuyeOHoro mpeaMera (Kypca) U BpEMEHHU JUIsl CaMOIOATOTOBKH,
11€J1€CO00Pa3HBIM SIBIISIETCS IPOBEICHNE TPOBEPOUYHBIX pa0OT BMECTO PEKOMEHIOBAHHBIX KOHTPOIbHBIX.
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9 KIIACC

KomnunuectBo uacoB

Ne OnexTpoHHbIe (1IU(POBHIC)
y HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbl IIpoepounsie = IlpakTHueckue 6
n/m Bcero . o0Opa3oBaTeNbHbIe PECYPCHI
paboThI paboThI
Paznen 1. BemecTBo 1 XUMUYECKUE PEaKIIMU
11 [ToBTOpEHME U YIITyOJICHHE 3HAHUM OCHOBHBIX 5 1 bubmuorexa [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE ~ 3aKOHOMEPHOCTH  XHMHUYECKHX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS JUccoLanms. 8 1 1 bu6nmnorexa LIOK
' XUMHUYECKHE PEaKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pa3znen 2. Hemerasuibl 1 X COETUHEHUS
21 Ob6mas XapaKTepUCTUKA XUMHYECKUX 4 1 bubnnorexa [JOK
' anemenToB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
Ob6mas XapaKTepUCTHKA XUMHYECKUX Bubmorexa IIOK
2.2 sanementoB  VIA-rpynmer.  Cepa wu  eé 6 https://m.edsoo.ru/7f41a636
COeTUHEHUS E— :
Ob6mas XapaKTepUCTHKA XUMHYECKUX
bubnunorexa LIOK
2.3 aneMeHToB VA-rpymnmbl. A30T, ¢ochop u ux 7 1 .
COCITHHEHIS https://m.edsoo.ru/7f41a636
Ob6mas XapaKTepUCTHKA XUMHYECKUX Bubsorexa [IOK
24 aneMeHToB |VA-rpynmnsl. Yriepox U KpeMHUN 8 1 2 https://m.eds00.ru/7f41a636
U UX COE€IUHEHUS E— :
Hroro mo pasneny 25
Paznen 3. Metaiel 1 UX COETMHEHMS
3.1 OO01111e cBOICTBA METAIIJIOB 4 bubmorexa IIOK

https://m.edsoo.ru/7f41a636
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bu6nmoreka [IOK

3.2 Baxxueiimme Metasuibl 1 UX COSIUHEHUSI 16 hitps://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Paznen 4. Xumus u okpy»xaromas cpenia
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmorexa LIOK

- m p https://m.edso00.ru/7f41a636
Uroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmrorexa ITOK

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

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68

* BBumy kpaTkocpodHOCTH IpeObiBaHus obOydarommxcs B mkoiae ®I'BOY "BJILL "Okean", oTCyTCTBUS BpeMEHH B
y4eOHOM TEepHoJie CMEHBI Ha M3Y4YEHHE IIeJIOT0 pasjenia yueOHoro mpeamera (Kypca) U BpeMEHH IS CaMOTIOJATOTOBKH,
11e71eco000pa3HbIM SIBIIICTCS IIPOBEACHUE IMTPOBEPOYHBIX PAOOT BMECTO PEKOMEHI0BAHHBIX KOHTPOJIbHBIX.
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KAJIEHJAPHO-IIOYPOUHOE ITJTAHUPOBAHUE
1o yueOHOMY TIpeaMeTy (Kypcey) «Xxumush» 1ist 8 kinacca (68 4.)
(2 gaca B HeneIO)

KonunuecTBo uacos [ata npoBeneHust DeKTpOHHBIE IIH(DPOBBIE
Ne Tema ypoka
W Beero [IpoBepounsie = IlpakTuyeckue [lnan ®dakT 00pa3oBaTeIbHbIE
paboTer™ paboThl pecypcbl
Paznen 1. IlepBoHauanbHble XuMHUecKre NOHITHA (20 yacoB)
[Ipenmer xumun. Ponb xumuu B bubmorexa HOK
1 1 https://m.edsoo.ru/ff0d210
KHM3HM 4yenoBeka. Tena u BemecTBa .
[lonsiTue o Meronax IIO3HAaHUSA B Bubmmorexa HOK
2 1 https://m.edsoo.ru/ff0d227
[
[TpakTuueckas pad6orta Ne 1 «HpaB"I/IJIa BuGmorexa LIOK
3~ badoTH B saGopatopui M NPHEMHL https://m.edsoo.ru/ff0d23d
oOparieHus 1a00paTOPHBIM .
000pyI0BaHUEM -
Yucrtsle BemiectBa 1 cmecu. CriocoOsl Bubmmorexa HOK
4 . 1 https://m.edsoo.ru/ff0d26¢
pasfeseHns cmecen .
[Ipaktuyeckas  pabora  Ne 2 bubnuorexa [JOK
5 «Paznenenne cmeceir (Ha mpuMepe 1 https://m.edsoo.ru/ff0d28c
OYHMCTKH MTOBAPEHHOM COJIN)» 8
but6mmoreka [IOK
6 ATOMBI M MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2a6
c
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bubmunoreka LIOK

7 XUMHUUYECKHE  DJIEMEHThl.  3HaKH https://m.edsoo.ru/ffod2be
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB 3
bubmunoreka LIOK
8 [TpocThie U CIIOXKHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a6
C
but6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d5
0
3aKOH MMOCTOSIHCTBA COCTaBa BEIIIECTB. bu6munorexa LIOK
10 Xumudeckas popmysa. BanreHTHOCTH https://m.edsoo.ru/ff0d2ea
aTOMOB XUMHYECKHX JIEMEHTOB e
OTHOcHTENbHAs  aTOMHas  Macca. bubmmorexa LIOK
11 https://m.edsoo.ru/ff0d323
OTHocuTeNbHASE MOJIEKYJISIPHAS. Macca .
MaccoBas JIOJIs XUMHUYECKOTO bubmrorexa LIOK
12 https://m.edsoo.ru/ff0d350
3JIEMEHTa B COSAUHCHUH .
Konuuectro BEIIECTRA. Moutb. bubmrorexa LIOK
13 https://m.edsoo.ru/ff0d523
MomnsipHas macca 0
14 duznueckne U XUMHUUYECKUE SBJICHUS. bubnmorexa LIOK
XuMuueckas peaxius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku # YCIOBUS TMPOTEKAHUS buomorexa LOK
15 . https://m.edsoo.ru/ff0d3al
XUMHYECKHUX PEaKIIHi 5
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3aKOH COXpaHEHHs MacChl BEILECTB.

bubmunoreka LIOK

16 https://m.edsoo.ru/ff0d3b8
XUMUYeCcKHe YpaBHEHHUSI 3
BrrunciaeHus  KoJIM4YecTBa, MAacChl bubmunoreka LIOK

17 BEILIECTBA o ypaBHEHUSIM https://m.edsoo.ru/ff0d570
XMMHYECKUX PEAKIUI 8
Knaccudukanms XUMHUYECKUX but6mmoreka [JOK

18 peakuuii (COeTUHEHUS, Pa3JIOKEHHUS, https://m.edsoo.ru/ff0d3f3
3aMeIeHus, 0OMeHa) 4
M. B. JloMOHOCOB — y4€HBIN- bubnuorexa [IOK

19 SHIMKIONEINCT. O06o00menue u https://m.edsoo.ru/ff0d40c
CUCTEeMaTH3alusl 3HAaHUH 4
[IpoBepounass pabora Nel mo Teme bubmmorexa LIOK

20 https://m.edsoo.ru/ff0d429
«BerecTBa 1 XUMHUYECKUE PEAKIIUN» 0

Paznen 2. Baxueiimue npeacraButeny Heopranndeckux BemecTs (30 gacon)
Bo3nyx — cmech razoB. CoctaB bubnmnorexa [JOK

21 Bo3ayxa. Kucmopom — aneMeHT u https://m.edsoo.ru/ff0d448
npocroe BeuiecTBo. O30H €
du3znyecknue U XMMUYECKHE CBOMCTBA bubnmmorexa LIOK

22 Kuciaopoaa  (peakiuu — OKHCIICHUS, https://m.edsoo.ru/ff0d461
ropenue). [Tonsarue 06 oxcunax 4
CriocoObl TOJTy4EHHsI KHCJIOpOoJa B bubnuoteka [JOK

23 nabopaTopud ¥ MPOMBIIIJICHHOCTH. https://m.edsoo0.ru/ff0d497
[Ipumenenue kucmopoia a

. . bubnuotexa [JOK

g4 ~ TEMVIOBOH - oQekT  ximmirieckol https://m.eds00.ru/ff0d479

peaxmuu, TTOHSTHE 0 0
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TEPMOXMMHUYECKOM YPaBHEHMH, JK30-
U SHIOTEPMUYECKHUX PEaKLUAX

TorummBo (HedTH, Yroib W MeTaH). Bu6muotexa [JOK
25 3arpsi3HEHHE BO3/yXa, CIHOCOOBI €ro https://m.edsoo.ru/ff0d4c4
IIPEIOTBPALLEHUS a
[IpakTnueckas pabora Ne 3 mo Teme bubmuoreka [JOK
26 «[TomyueHre u coOMpaHue KUCIOPO/Ia, https://m.edsoo.ru/ff0d4ae
U3YYEHHE €r0 CBOMCTBY 2
Bogopon — »snemeHT u mpoctoe bubmmorexa LIOK
27 https://m.edsoo.ru/ff0d4dd
BenlecTBo. Haxoxaenue B mpupoe 0
OU3NYECKUE U XUMUYECKUE CBOMCTBA Bubmmorexa HOK
28 https://m.edsoo.ru/ff0d4dd
Bogopoja. [Ipumenenue Bogopoaa 0
bubnuoreka [JOK
29 [ToHsTHE O KUCIOTAaX M COMSIX https://m.edso0.ru/ff0d50d
2
CrocoObl  monydyeHus BOAOpPOJAa B bubmmorexa LIOK
30 https://m.edsoo.ru/ff0d4dd
nmabopaTopun 0
ITpakTuyeckas pabora Ne 4 mo teme bubmuorexa [IOK
31 «[Tomxydenune n cobupanue BOAOpoOa, https://m.edsoo.ru/ff0d4f4
U3YYEHHE €r0 CBONCTBY 2
MonsipHblii  00b€M  Ta30B. 3aKOH bubmmorexa HOK
32 https://m.edsoo.ru/ff0d542
ABoraapo e
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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
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Brorunciienuss 00bEMa, KOJIMYECTBA bubmunoreka LIOK
33 BEIIECTBA Ta3a IO €ro H3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA WIIH 00BEMY 0
Brorunciienuss 00BbEMOB  Ta3oB 1O bubmunoreka LIOK
34 YpaBHEHHIO pPEaKIUd Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHA 0OBEMHBIX OTHOILICHHI I'a30B 8
duznueckue €CKHE CBOMCTBA bubamorexa [IOK
A3UYECKHE U XUMHUUYECKUE CBOWCTB
35 https://m.edsoo.ru/ff0d587
BOJIBI
a
CocraB ocHoBanuii. Ilomstue 00 bubmorexa HOK
36 ' https://m.edsoo.ru/ff0d59e
WHJIUKaTOpax 5
B )
Hucomere  #  senacamerste BuSmorexa LIOK
37 - . https://m.edsoo.ru/ff0d5b4
pacTBopbl. MaccoBas 10715 BEIIECTBa B 0
pacTBope -
IT o Ne 5
Tlpuroromore  pacroopon o BuGmnorea LIOK
38 p . p vp N https://m.edsoo.ru/ff0d5eb
omnpeAenéHHOM  MaccoBO  Jonei N
PacTBOPEHHOTO BEIIECTBAY =
but6mmoreka [JOK
I1 S Ne2
39 POBCPOTHAA pabota T2z 1o TeMe https://m.edsoo.ru/ff0d634
«Kucnopoa. Bonopoa. Boga» 5
Oxcupapl:  cocTaB, KilaccHUpUKaLus bubmmorexa LIOK
40 AR : H https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa o
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

[lonyyeHne U XMMHUYECKHE CBOMCTBA Bu6muotexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/ff0d664
OKCHJIOB e
OcHoBaHus: COCTaB, KiIacCUpUKAIUSL Bubmmorexa HOK

42 ' ’ L, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
ITonyuenue €CKHE CBOMCTBa bubmmorexa IOK

Jy4CHHE U XHMHUYCCKHEC CBOWCTB

43 . . https://m.edsoo.ru/ff0d67c

OCHOBaHHI
a

Kucnoter: cocraB, knaccudpukanus, bu6munorexa LIOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [lonydyeHne U XMMHUYECKHE CBOMCTBA Bu6mmoteka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comun  (cpemHue): HOMEHKJATypa, bubmmoreka [JOK

46 CIOCOOBI  MOJyYCHHsI, XUMHUYCCKHUEC https://m.edsoo.ru/00ad947
CBOJiCTBA 4
IT 0 No 6. P
T biGnotexa LIOK

47 p a https://m.edso0.ru/00ad9b7
«OCHOBHBIC KJIACCHI HEOPTAHHUYECKUX o
COEJTUHEHMIN» -
I'eHeTHveckas CBSI3b MEXKy KiaccaMu bromroreia LIOK

48 Y . https://m.edso0.ru/00ad9a5
HEOPTaHMYECKUX COCTUHEHUIA 0
O6oOmmeHne W CHUCTEMaTH3aIMs brbmroreia IOK

49 Hvl H https://m.edso0.ru/00ad9cb
3HaHUI 5
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

50

[IpoBepounass pa6ora Ne3 mo Teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX 1 1
coenuHeHun"

bubmunoreka LIOK
https://m.edsoo.ru/00ad9el

a

Pazpnen 3. Ilepuoauyeckuii 3akoH u [lepuoanyeckas cucrema xumuyeckux aemeHToB J[. . Menaeneea. CtpoeHre aToMOB. XUMHUUYECKast

cBs13b. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIEC peakiuu (15 yacoB)

[lepBble TOMBITKH  KJIACCHU(UKAITUN bubmuoreka [JOK
51 XUMHYECKHX 3JieMeHTOB. IloHsATHE O 1 https://m.edsoo.ru/00ad9ff
IPYIIax CXOJHBIX HJIEMEHTOB a
[Tepuoanueckuit 3aKOH u bu6mmorexa LIOK
52 [epruoanyeckas cHCTEMa XMMUYECKHX 1 https://m.edsoo.ru/00ada52
anemenToB . 1. Menaeneera C
bubnuoreka [JOK
53 [Teproapl, TPYIIIIBI, TOATPYIIIIbI 1 https://m.edsoo.ru/00ada52
C
Crpoenue aromoB. CocTaB aTOMHBIX brbmmorexa LIOK
54 1 https://m.edsoo.ru/00ada34
saep. M3oTonsl 5
CtpoeHre 5IEKTPOHHBIX 000JI0YEK bubnmnorexa [JOK
55 aToOMOB 3JIeMeHTOB [leproaudeckoit 1 https://m.edsoo.ru/00ada6b
cuctemsl /. 1. Meneneena C
XapakTepucTuka XUMHUYECKOTO Bumorexa LIOK
56 DJIeMerTa o . Cro  TMONOKEHHIIo. B 1 https://m.edso0.ru/00ada82
Ilepuonnueckoir cucreme J[. H. 4
Menneneena B
3nauenune Ilepuoamyeckoro 3akoHa BuGmorexa LIOK
57 JUUL DASBUTHA HayiH ,_H HP aKTHKH. [l 1 https://m.edsoo.ru/00ada96
N. MenneneeB — y4d€Hblii, I1€1aror u o

rpa)xIaHuH
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DNeKTpOOTPULATENILHOCTD aTOMOB

bubmunoreka LIOK

58 https://m.edsoo.ru/00adaab
XUMHUYECKHUX DJIEMEHTOB 3
bubmunoreka LIOK
59 HMonHas xuMu4ecKas CBA3b https://m.edsoo.ru/00adac3
4
KoBaeHTHAs 1o . . but6mmoreka [JOK
BAJICHTHASA MOJAPHAA XUMHUY 1
60 P https://m.edsoo0.ru/00adaab
CBA3b
8
KoBanentuas HEMoJsApHasi bubmmorexa [IOK
61 p https://m.edsoo.ru/00adaab
XUMHUYECKAS CBI3b 9
bubnuoreka [{OK
62 CreneHp OKHUCIEHUS https://m.edsoo.ru/00adae2
8
OKUCIIUTETFHO-BOCCTAHOBUTEIIbHBIE buomorexa [TOK
63 https://m.edso0.ru/00adb07
peaknuu
6
but6mmoreka [JOK
64 OKHCIUTENIA U BOCCTAHOBUTEIHN https://m.edso0.ru/00adb07
6
[IpoBepounass pabora Ned mo Teme bubnmnorexa [JOK
65 «Ctpoenne  aroma.  XHMHYECKas https://m.edsoo.ru/00adb48
CBSI3b» 6
PesepBHEbIi ok. OO0o0OmEeHne u bubmorexa HOK
66 P YPOK- . - https://m.edsoo.ru/00adb33
CHCTEMAaTH3aIus 3HAHUH .
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

PesepBHbIil  ypok. O06o0meHue u

bubmunoreka LIOK

[TPOTPAMME

67 . 1 https://m.edsoo.ru/00ad9cb
cucreMarui3anus 3HaHUU 2
bubmunoreka LIOK
P i . 0600
68 C3CPBIbI YPOK . odterHe 1 1 https://m.edsoo.ru/ff0d61c
cucreMarul3anusa 3HaHUU 6
OBIIEE KOJMYECTBO YACOB IIO 68

* BBumy kpaTkocpodHocTH IpeObiBaHus obOydarommxcs B mkoiae ®I'BOY "BJ/ILL "Okean", oTCyTCTBUS BpeMEHH B
y4eOHOM TEepHoJie CMEHBI Ha M3Yy4YEHHE IIeJIOT0 pasjenia yueOHoro mpeamera (Kypca) U BpEeMEHH IS CaMOTIOJATOTOBKH,
11e71ec000pa3HbIM SIBIICTCS IIPOBEACHUE IMTPOBEPOYHBIX PAOOT BMECTO PEKOMEHI0BAHHBIX KOHTPOJIbHBIX.
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

KAJIEHJAPHO-IIOYPOUHOE ITJTAHUPOBAHUE
1o yueOHOMY TIpeaMeTy (Kypcey) «Xxumus» 11t 9 kimacca (68 4.)
(2 gaca B HeneIO)

KomnuyectBo yacoB Jlara npoBeneHus
Tema ypoxka 0 N a o DJEeKTPOHHBIE IU(PPOBBIE
BEPOYHBI KTHYECK
Bcero POBEPO * ¢ lpa ec Jan KT 00pa3oBaTeNbHbIC PECYPChI
paboThl ne paboThl

Pa3nen 1. BemectBo u xumuueckue peakuuu (17 yacos)

[Iepnoanueckuit 3akoH. lleproanyeckas
cuctemMa xummuueckux snementos 1. M.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB

XUMHYECKHX SJIEMEHTOB MEpBBIX TPEX
MEepPHOJIOB

bubnuorexa [JOK
https://m.edsoo.ru/00adb59e

bubnuoreka [JOK
https://m.edsoo.ru/00adb6b6

Knaccupukanms ©w  HOMEHKIIATypa bubmmoreka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buael XxuMHYecKOM CBA3M M THIIBI bubnmnorexa [JOK

KPUCTAJUIMYECKUX PELIETOK
[TpoBepounass pabora Nel mo Teme
«IloBropenne u yrayOjeHHe 3HaAHUUN
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca»

https://m.edsoo.ru/00adbac6

Knaccudukanus XUMHYECKUX peEaKIuit
M0 Pa3JIMYHBIM TTPU3HAKAM

[loHATHE O CKOPOCTM XMMHYECKOM
peakuuu. IloHsATHE O TOMOIEHHBIX U
TeTEPOrE€HHBIX PEAKIIMIX

IlonsgTHe 0 XWUMHYECKOM paBHOBECHMU.
(DaKTOpBI, BJIMAIOIUEC HAa CKOPOCTb
XHUMHYISCKOM pPC€akiun MW IOJIOXKCHUC
XUMHYCCKOI'0 paBHOBECHUS

bubmuoreka [TOK
https://m.edsoo.ru/00adbch0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [{OK
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC 1 but6mmoreka [JOK
peaKiuu https://m.edsoo.ru/00adcade
Teopus AIIEKTPOJIUTUYECKON

10 mucconmanmu. CuipHBIE U clla0Oble 1 httpsS/I/Irr?jgcll(s);gKﬁJ%(());fjc 468
AJIEKTPOJIUTHI — '

. bubnunoreka LIOK

1 VoHHbIe ypaBHEHH peakiHi . https://m.edsoo.ru/HOOadd448
XUMHUYECKUE CBOMCTBA  KHUCIOT U

12 OCHOBaHUW B CBETE MPEJICTaBICHUI 00 1 httpS']?/I/Irr?j(IaI:j(s);gKr?J/HO(());fj d5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI — '
XHUMHYECKUE CBOMCTBA COJICH B CBETE

13 MIPEACTABICHUN 00 3JIEKTPOIIMTUYECKOU 1 https']?lplrr?jggj(s);zlﬁl%ggfj d8b?2
IUCCOLIMAINT — :

. bubnuorexa [JOK

14 Howsrue o runpoimse coine 1 https://m.edsoo.ru/HOOadd9d4

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 h ttpg?;:gigg;?&%g;é dd12

16 [IpakTuueckas pabora Ne 1. «Pemenue 1 1 bubmmorexa [JOK
IKCIIEPUMEHTAJIBHBIX 3a7[au) https://m.edsoo.ru/00addbfa
[TpoBepounass pabora Ne2 mo Teme BuGmnotexa LIOK

17 «INEKTPOIUTUYECKAS IUCCOLIHAIINA. 1 1 https://m.eds00.ru/00addecO
XYMHUYECKUE PEeaKIMH B PACTBOPAX)» — '

Pasznen 2. Hemeramnbl u ux coequHeHus (25 4yacoB)
OOmass  XapakTepUCTUKA TaJIOT€HOB.

18 XVWMHYECKHE CBOWCTBA Ha IpUMEpE 1 httpﬁﬁgf;z;?fu%(g; dfe2
xJjopa — '
XnopoBogopon. ConsiHasg ~ KHCIOTA,

19 XUMUYECKUE  CBOMCTBAa, IIOJy4YEHHE, 1 httpsgll/lrgzlé(s);(e)K:L/I(I)g;fjelO 4
MIPUMEHEHNE — '
[TpakTueckass pabora Ne 2 mo Teme

20 «Ilonyuyenue COJITHOM KHCJIOTBI, 1 1 https Sflrr?zlé(s)g(efﬁjll(l)ggfje:% 48
n3ydeHue e€ CBONCTBY» — '
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Brrancnenus 10 YpaBHCHHAM

21 XUMUYECKUX PEAKIUN, €ClU OJIMH U3 Bubmmorexa OK
PEAKIIH, A https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
29 OO0mas  xapakTEepUCTHKAa  3JIEMEHTOB bubmuoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
25 Haxomtaenme cepw n 66 coctmen 5 BuGmioera LIOK
A P oA https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA Cephl
24 CepoBogopoj, cTpoeHHe, (hU3UIECKHe U bubnmoreka [JOK
XMMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
25 gumsccxae . xmseexne coorcrma BuGmiorera LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE pEaKUUHU, JIeKalue B
|t oMy ot B LOK
4 P o https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HEHUE OKpYKarolen
Cpebl COETMHEHUSIMH CEPBI
Beranciierne MaccoBo#l J0JIM  BBIXOJA but6mmoreka [JOK
27 .
NPOJyKTa peaKkIuu https://m.edsoo.ru/00adec8a
OO11ast XxapakTepUCTHKA 3JIeMEHTOB V A-
rpynnsl.  A30T, pacnpocTpaHEHHE B bubmmorexa [JOK
28 .
npupone, (U3NYECKHEe M XHMHUYECKHUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHUak, ero (pu3nuecKue 1 XMMHYECKHe bubmmorexa [JOK
CBOWMCTBA, NMOJyYCHUE U TIPUMEHEHNE https://m.edso00.ru/00adf004
0 lompeene ke, e oro Butmorexa LIOK
i hath https://m.edso00.ru/00adf180
CBOWCTB»
31 A30THas KHCIIOTa, €€ (QU3NYecKue u bubmuoreka [JOK

XMMHYECKHE CBOMCTBA

https://m.edsoo0.ru/00adf306
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnonb3oBaHe HUTPATOB U COJEH
aMMOHHUSI B KaueCTBE MHUHEpaJIbHBIX

bubnunoreka LIOK

32 ynoOpeHui. XUMHYECKOE 3arps3HCHHE https://m.eds0o.ru/00adf518
OKpYXKarolllell Ccpelbl COCIMHEHUSIMU — :
azoTa
®dochop. Oxcun dochopa (V) wu Butmiorexa LIOK

33 docopra inestota, Qusmicckue n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3zoBanue ¢ocharoB B KayecTBe Bubmorexa LIOK

34 MHUHEpAIbHBIX YA0OpeHHid. 3arps3HeHne hitps://m.edso0.ru/00adfc20
MPUPOTHON cpenbl pochaTamu — '

35 Yraepon, pacupoCTpaHEHUE B IIPUPOJE, bubamnorexa [JOK
(pu3ryecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yriepona, ux (U3HYECKHUE U

36 XHMHYECKHE CBOMCTBA. DKOJIOTMYECKHUE bubnuoreka [{OK
npoOJieMbl, CBSI3aHHBIE C  OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYroabpHas KUcioTa v €€ coau bubmorexa HOK

https://m.edso0.ru/00ae006¢c
[Tpaktuyeckas pabora Ne 4 mo Teme

38 "TTonyuenue YIJIEKUCIIOTO rasa. bubnuorexa [JOK
KauecTBenHass peakuus Ha KapOoHarT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaUaNBHBIE TTOHATHS 00 Buborexa [OK

39 OPTAHITICCIIX — Bemectsax — kak o https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoaa

40 Kpemnuii u ero coennuenus bubmmorexa LIOK

https://m.edso0.ru/00ae080a
[Ipaktuyeckass pabora Ne 5. Pemenue
a1 SKCTIIEPUMEHTAIBHBIX 33Jlad TI0 TeMe bubnuotexa [JOK

«Baxueniue HEMeTaJJIbI "u ux
COETUHEHUS)

https://m.edso0.ru/00ae0bf2
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

HpOBep(iLIHaSI pabora Ne3 mo Teme Bubsorexa [IOK

42 «Baxnenmne  HEMETAJUILI M HX 1 1

COCITHHEHISY https://m.edso0.ru/00ae0el8
Pazgen 3. Metamnsl u ux coequnenus (20 yacon)

OO0mas xapakTEPUCTHKA XUMHYECKHX

3JIEMEHTOB — METAJLJIOB. Butmiorexa LIOK

43 MeTtannudeckas CBA3b 1 MeTaJlIu4decKast 1 https://m.eds00.ru/00ae103e
KpUCTAIITMIecKast pemeTka. duznueckue
CBOIiCTBa METAJIOB
XuMHYyecKde  CBOMCTBA  METAJUIOB.

44 DNEKTPOXUMHUYECKUM Pl HaNpsLKEHUN 1 h ttpsgfrgzﬁgggfﬁﬁ)g;él 156
METAJIOB
OO6mue crnocoObl MONyuYeHUs METaJUIOB.

45 CmuiaBbl. BeruuciieHust mo ypaBHEHHUSIM 1 bubmmoreka [JOK
XUMHYECKHX PEaKIHi, eCIM OIWH W3 https://m.edso0.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB 1 h ttpsffn?iﬁgggéé%galéﬂm

bu6muoreka [IOK

4t [Henounere MeTans! 1 https://m.edsoo.ru/L(I)an14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS 1 _BH6HHOTeKa HOK

https://m.edso00.ru/00ae14b2

49 [llenoyno3eMenbHBIE METaJIIbI - 1 but6mmoreka [{OK
KaJbIUi ¥ MarHui https://m.eds00.ru/00ae15e8

50 Bakueiinme coeqMHEHNS KaJILIUS 1 h ttpsg;/lrgjgézgglﬁj%gi 1508

51 O00011eHNEe U cUCTEMATH3AINS 3HAHHUI 1

52 JKéctkocth BOABI U CIOCOOBI €€ 1 bubnmoreka LIOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
IIpakTuyeckas padbora Ne 6 mo TeMe

53 ")Ip<éCTKOCTL" BI()),Z[BI U METOmbl €€ 1 1 h ttpsﬁfrgfjelézzzlffu%gfila%
yCTpaHCHHUS
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

but6mmoreka [JOK

>4 AmiOMHHHH L https://m.edsoo.ru/00ael1c64
55 AmdoTtepHble  CBOWCTBA OKCHAA U 1 Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6muorexa [JOK
56 Keneso . https://m.edsoo.ru/L(I)an1d86
57 Oxcuibl, rTuAPOKCHIBI U coitu xene3a (11) 1 bubnmoreka [JOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
[IpakTuueckass pabora Ne 7. Pemienue
59 SKCIIEPUMEHTANIBHBIX 3a7ad4 [0 TeMe 1 1 bubnnorexa [JOK
«Baxwueiimme METaJLTbI u ux https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHEHUSAM
XUMHUYECKHX PEaKIWid, €ClIu OJWH U3
60 peareHToB ,I[aHpB M30BITKE WU COLEPIKUT 1 hits Efrgzﬁgggfﬁ%gi 1750
IIpUMecH. BBIYMCIIEHHsT MacCOBOW J1OJIHA
BBIXO/Ia MMPOJYKTa PeaKkiuu
61 O06o01IeHre U crucTeMaTu3alus 3HaHu| 1
[TpoBepounass pabora Ne4 mo Teme
62 «Baxueiimme METaJLTBI u ux 1 1
COCTUHEHUS
Paznen 4. Xumus u okpyxartoras cpeaa (3 yaca)
63 BemectBa n Marepransl B IOBCEIHEBHOU 1 bubnuorexa [JOK
JKU3HH YeJIOBEeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH 1 Bubnuorexa [JOK
cpebl https://m.eds00.ru/00ae4270
65 Ponb xumMuM B pelieHnn 3KOJ0THYECKUX 1 bubmuoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PeszepBublit  ypok. OOoOmenue u 1 bubnuotrexa [JOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edso0.ru/00ae0d0a
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBHbiii  ypok. OO0oOmeHne u 1 bubnuorexa [JOK
cUCTEMaTH3allHs 3HAHUI https://m.edsoo.ru/00adb33c
68 PeszepBublit  ypok. OOoOmenue u 1 Bu6muotexa [JOK
CHCTEeMaTH3alKs 3HAHHUIA https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB 11O 68

I[TPOTPAMME

* BBuay kpaTkocpodyHocTd mpeObiBaHus oOyuaromuxcs B mkoiae GI'bOY "B/IL[ "Oxean", oTcyTCTBUS BpEMEHU B
y4eOHOM TIEpHOJie CMEHBI Ha M3y4Y€HHUE IEJOoro pasjenia yuyeOHoro mpeaMera (Kypca) U BPEMEHHU JUIsl CaMOIOATOTOBKH,

LEJ€CO00Pa3HBIM SIBISIETCS] IPOBEJIEHNE MTPOBEPOUYHBIX pA0OT BMECTO PEKOMEHIOBAHHBIX KOHTPOJIbHBIX.
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI IUVISA YYEHUKA

1. Xumus: 8-i1 kjacc: 0a30BBIM  ypOBEHb: YYEOHHK;, S5-¢ U3/IaHMHeE,
nepepadotanHoe, 8§ kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cmamkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

2. Xumusi: 9-i1 kmacc: 0a3oBBI  YPOBEHB: Y4YEOHHWK;, 5-¢ W3IaHHE,
nepepadotanHoe, 9 wmacc/ T'abpuensa O.C., OctpoymoB W.I'., CmagxoB C.A.
AxunonepHoe obmectBo «M3narensctBo «lIpocBemienner

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. ["abpuensn O. C., Bockoboitnukosa H. I1., Amykosa A. B. HactonbHas
KHUTA yuutens. Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: [lpoda, 2021.

2. [Nabpuensn O. C., SdmykoBa A. B. Terpanp ajist 1ab0paTOpPHBIX OMBITOB
U npakTuieckux padort. 8 ki. K yueonuky O. C. ['abpuensna «Xumus. 8 kiaacey. M.:
Hpoda, 2022.

3. INabpuensn, O. C. Meromuueckoe mnocodbue k ydeonuky O. C.
["abpuensna «Xumus». 8 kiacc / O. C. 'abpuensn. — M.: [Ipoda, 2021. — 109.

4, labpuensn, O. C. Mertoauueckoe mnocodue k yueoHuky O. C.
["abpuensna «Xumusa». 9 kinace / O. C. 'abpuensa. — M.: Ilpoda, 2021. — 108.

S. Xumust: TexHosorudeckue kapTtel K yueOHuky O. C. T['aOpuensiHa
«Xumus. 8 kiace»: metoauueckoe nocodue / JI. . AcanoBa. — M.: JIpoda, 2020

6. Xumusi: TexHosnorudeckue kapTel K yueOnuky O. C. TIabpuensina
«Xumus. 9 kimace»: metoauueckoe nocooue / JI. . Acanoa. — M.: [Ipoda, 2018

1. Xumwst. 8 ki1.: KoHTponpHBIE U TpoBepodHbIe paboThl K yueoHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np.
- M.: Ipoda, 2022. nanubie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collection.edu.ru/collection/chemistry EcrectBenno-
HayyHbIe SKcriepuMeHThl: XxuMus. Komnekuus Poccuiickoro o0ieo0pa3zoBaTeibHOTO

nopraia
2. http://chemworld.narod.ru Caiit «BupTyajibHas XUMHUECKasH [IIKOJIa
3. https://resh.edu.ru/subject/29/ Poccuiickas ay1eKTpOHHAs MIKOJIA
4. https://foxford.ru/wiki/himiya Ounaitn-y4eOnnk «Dokchopm»
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http://school-collection.edu.ru/collection/chemistry
http://chemworld.narod.ru/
https://resh.edu.ru/subject/29/
https://foxford.ru/wiki/himiya

5. https://chemege.ru/ Yuebusie matepuansr OI'D, EI'D. Caiit Urops
CrenanoBa

6. https://www.yaklass.ru/p/himija ITudpoBoii 00pa3zoBaTeIbHBIH pecypc
st ko «SIKmace»

7. https://studarium.ru/ Caiit bemresnua FOpus «Studariumy

8. https://postnauka.org/ O6pasoBarenpHas miaTdopma «IToctHaykay

9. https://urok.1sept.ru/chemistry ®ectruBaiis e arorndeckux UacH
«OTKPBITBII YPOK»

10.  https://ypok.pd/ I[legarorudyeckoe coodimecTBo «Ypok.pd»
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https://chemege.ru/
https://www.yaklass.ru/p/himija
https://studarium.ru/
https://postnauka.org/
https://urok.1sept.ru/chemistry
https://урок.рф/

YUUTCIIA

JIMCT PETUCTPAIIMY U3MEHEHUI
K pabouelt mporpamMme Mo XMMUM AJig 00y4aromuxcs

KIJI.

[Ipunoxenue

Ne i/t

Jlara usmeHeHus

HpI/I‘lI/IHa HU3MCHCHUA

CyTb U3MEHEHUS

KoppekTtupyromue nerictBus

11 cmena 2024 r.
(30.08 — 19.09)

JlaTa KOPpEKTUPOBKHU:

12 cmena 2024 r.
(27.09 - 17.10)

JlaTa KOpPEKTUPOBKHU:

13 cmena 2024 r.
(20.10 - 09.11)

JlaTa KOppEKTUPOBKHU:

14 cmena 2024 r.
(12.11 - 02.12)

JlaTa KOppEKTUPOBKHU:

15 cmena 2024 r.
(05.12 - 25.12)

JlaTa KOppEKTUPOBKHU:
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