MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunuctepcTBo o0pasoBanusi KajauHuHrpaackou odaacTu

Aavunucrpanusa MO "Caetrsioropcknii ropoackoi okpyr"
MBOY "OOLI n. ITpumopse"

COI'JIACOBAHO YTBEPXIEHO
[Tenarornueckum coBetom Ne | Jupekrop
I:lOKyMEHT_I'IOJZlI'II/ICAH
ONEKTPOHHOW NOAMUCHIO
ot «30» aBrycra 2023 r. [Tpuka3 Ne 108 ot «30» aBrycra 2023 r.
PABOYASI ITPOT'PAMMA
(ID 535315)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

U1 oOygaromuxcst 5-9 kKiaccoB

n. [Ipumopne 2023



INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUsl COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLEIIMHU MpernojaBaHus y4yeOHOro mnpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTparernu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH y4eOHOrO NpPEAMETa, YCTaHABIHUBACT
00sA3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
U Ka4yeCTBEHHBIC XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYI0 IIOCIIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BOSMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHUI K pe3yJabTaTaM 00ydeHHsI XUMHH
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHUE XUMHUH CIYXKUT OCHOBOMU U1 (POPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOLIErocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOI U SKOJIOTHUECKON 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPHI JINYHOCTH, €€ 001Iel 1 PYyHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS! U TBOPUECKUX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JeSTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBa€T OCHOBBI II€IOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAloM B (JOPMHPOBAHUHT
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TMPHPOJIe, K 4YEOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrMYeckoe OoOpa3oBaHHE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMU 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeaMeTa, KOTOPBIH SBIISETCS TIEJAarorMH4eckd agalTHPOBAaHHBIM OTpPaKEHHEM
0a30B0il HayKH XMMHHU Ha ONpeeIEHHOM dTarne e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHWs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl MO XUMHUH C(HOPMUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxona k e€ maydeHuro. CoJepkaHHWe CKIIAIBIBACTCS W3 CHCTEMBI MOHITHH O XHUMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIEAOBATEIFHOTO pPa3BUTHS 3HAHWI Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBA3H;



— MpECTaBIECHUHN 00 NEKTPOIUTUYECKON IUCCOLUAIMY BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIHMU OOBACHEHHS W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHUA B HayKe. M3yueHune xumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpy n3yyeHnH XUMUN IPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEWIHMX (DAaKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUYECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBaHMM U pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K CaM0OOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CUCTEMaTHYeCKoe MpHOoOIIeHHe oOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  IIO3HaHUf,
(GopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPpaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW NpUpOJHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 dacoB: B 8 kimacce — 68 yacos (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatrHoe cocrosiHue BemiecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MousipHass macca. B3auMoOCBsI3p KOJIMUECTBA, MAacchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHUM.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKre ypaBHeHus. Kinaccupukauss XuMUYECKUX pPeaKInii
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PM3HUECKUX (TIJIaBICHHUE BOCKA, TAsTHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB TMPOTEKAHUS XHUMHUUYECKHX peakiuui (pasiokeHwe caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejle3a ¢ pactBopoM coiu Mmenu (), usydenme cmocoOoB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTHUIUISIIHS,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHHYECKUX BellecTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — anjoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkneHue Bogopona B MPHUPOJE,
buznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoabI B mpupoje. 3arps3HEHHWE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
cojieoOpa3yromue (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIe) U HecoseoOpa3yomue. Homenknatypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHui. Pu3znueckne M XUMHUYECKHE cBoWcTBa OcHOBaHM. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue M XMMUYECKHE CBoMcTBa coseil. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacro3HaBaHUE W H3y4YEHHUE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aUMOJCIHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHIOB M OINUCAHWE WX CBOMCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KUCIOT C MeETallIaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaunyeckasi cucrema xummu4veckux 3jiemenros /[, HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB . M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKUNA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMHUUECKHX 31MeMeHToB [leproandeckoil cucTemsl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuoguyeckoro 3akoHa u [leproandeckoil CUCTEMBI XUMUUYECKHUX JJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENBbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPaMH KHUCIOT M IIEJIOYEd, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnuwie ceasu



Peanmu3zanius MeXMIpeaMETHBIX CBsI3€d NPU M3YYCHUU XUMHUH B 8 KIIACCE OCYIIECTBIISCTCS
yepe3 MHCIONb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak U TOHATHI,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEIMETOB €CTECTBCHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOIMIOJEHUE,  DKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHJ, W30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, O0bEM, arperaTHOe
COCTOSTHUE BEIIECTBA, a3, (PU3WYCCKUE BEITUYHMHBI, SAMHHIIBI U3MEPCHHS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHEIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucrema XuMH4Yeckux d3yeMeHros /JI. M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leprnondeckoil CuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peakIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOTrEHHBIX M TeTEepOreHHbIX peakuusax. [lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHON peakuuu. CoCTaBlI€HHE YPaBHEHHMI OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakuuu moHHOro oOMeHa. YciaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
IpEJICTaBICHUH 00 3IEKTPONUTHYECKOW auccoruanuu. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM pEakUuu OT BO3JCHCTBUS pa3iIMYHBIX
(akTOpOB, UCCIEIOBaHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpolecca AUCCOLMALIUN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TPU3HAKH MPOTEKaHUs PEAKIMii MOHHOro oOMeHa (oOpa3oBaHUeE



ocajZika, BBIJCTICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HUTIOCTPUPYIOUIMX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (ropeHue, peakluu pa3jioXkKeHUs, COEAMHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BEHIECTB C IOMOIIBI0 KAaYECTBEHHBIX DPEAKIMH Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOT€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuMepe Xjopa (B3aMMOJAEHCTBHE C MeETaUlaMH, HeMeTalllaMH,
menoyamu). XmopoBopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabl
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMU KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUecKue cBoicTBa. OKCHUIBI Cephl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIuy,
JeKallde B OCHOBE HPOMBIIUICHHOIO croco0a IMoiydeHus cepHoil KucnoTsl. IIpumenenue
cepHOii KucIoThl. COJIM CePHOM KUCTIOTHI, KAYeCTBEHHAS peakuus Ha cynabgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XMMUIECKHIE
CBOWCTBA, MoylydeHue 1 npumenenue. Coiau aMMOHHUS, UX (pru3nyecKre U XUMUYECKHE CBOIMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOIydYeHHe,
¢usnueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJICH aMMOHHS B KadeCTBE MHHEpPATbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docthopa, pusznyeckue u xummuueckue cporctBa. Oxcun docedopa (V) u pochopHas kucnorta,
¢u3nveckne W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIepoJ], alFIOTPONHbIE MOAN(UKALIMK, PACHPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOrus. KpyroBopot yriepoia B mpupo/ie.
Oxcunpl yraepona, ux (GU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha KUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHEe. DKOJIOTHYeCKUe MPoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl. Mcmonb3oBanue  KapOOHAaTOB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). [IpupogHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTb), MPOAYKTHI HX IepepaboTKH
(6eH3uH), UX PO B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, IOJIYYEHHUE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mipupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u



KpeMHUEBOU kucioTe. CHUITMKATHI, UX HCIOIh30BAaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeline
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, xkene300eToH. I[Ipobiembl
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOMCTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaAOB), O3HAKOMJIEHHWE C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HaKOMJICHHE ¢ o0pasuamu ceppl M €€ COCOIUHEHHUSAMHU (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOMOJeHHe Tmporecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMHU a30Ta, (ocdopa W uX coeruHEHHH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHuH,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMoHUsA U ¢ocar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKUX DJIIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux aemeHToB J[. . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckas CBs3b M METAJUIMYecKas KpUCTAJUIMYecKas
peméTka. DIEeKTPOXUMUYECKUN psAll HaNpsHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOiue crnocoObl MoxydeHus: MeTaioB. [IoHATHE O KOPPO3UU METAIIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTalb, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE WX aTOMOB, HaXOXAEHHE B Mpupoje. OPu3nueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCIMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHUuil W Kaublui: monokeHne B Ilepuoamueckoit
cucreme xuMuueckux aiemeHToB [[. M. MenpeneeBa, CTpoeHHME KX aTOMOB, HAXOXICHHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

Amomunuit: monoxenue B Ilepumommueckoir cucreme xumuueckux snaemeHtoB . U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupoae. OPU3NUeCKrue U XMMUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB J[. .
MenneneeBa, CTpOEHHE aTOMa, HaxOXKJeHHE B npupoze. Ousznyeckne U XMMHYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cmoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMi METa/lIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4YEHUE pe3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHUAIIOB), HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIEcca TOPEHMs >Kejle3a B
KUCcIoposie  (BO3MOXKHO — HCIOJNBb30BaHHE  BUJEOMATEpPHUANOB), IMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, UHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BaHUE BUICOMATEPHUATIOB), UCCIEI0OBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BaxHeWIne METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u maTepuainsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax U
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpezbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIC MATEPUAIBI).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUIHOCTh,  HAONIONEHUE,  OIKCIICPHMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKUI 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, npixanue, O6wocepa, dKocucTeMa, MUHEPATbHBIE YIOOpEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NPOTPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUT'AKOTCA B XOI€ O6y‘IGHI/I${ XUMHUU B CIUHCTBC yqe6H0171 n BOCHI/ITaTeJ'IBHOI\/'I JCATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HpaBCTBeHHBIMI/I HOEHHOCTAMMU, HpI/IHSITI)IMI/I B O6H.[eCTBe HpaBI/IHaMI/I 158 HOpMaMI/I IIOBECACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMATIM3AIINN 00yYarOIUXCSI.

.HI/I‘-IHOCTHBIC pe?;y.]'II)TaTBI 0Tpa>1<a}0T TOTOBHOCTH 06y‘IaIOH_[I/IXC$I pYKOBO}ICTBOBaTBCH
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPUCHTAIMH M PACHIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

LIECHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHUMAaHMs 3HAYCHHUS XMMHUYCCKOW HAyKH B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(OpMAIIUEH O MEPEAOBBIX JTOCTHKEHUAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoOWCTBE
MHpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:



IPEJCTaBICHNUS] O COLMAIBHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B 00IIECTBEHHO IOJIE3HOM,
y4€0HO-UCCIIE0BATENbCKOM, TBOPUECKOM W JpYrMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATEIBHOCTH MPHU BHIMOJIHEHUH Y4€OHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLEecCe 3TOH y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIECHUE M IOCTYNKHM CBOMX TOBAapUUIEH € IMO3ULMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  IPEACTABICHHUS O  BEIIECTBE M  XMMHYECKOW  pEaKLuH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKHM U COCTABJIAIOIINE OCHOBY MJIs
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM Cpenoi, 0 posin
XHMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUN IO XUMHH,
HEoOXOoauMble 11 OOBSCHEHUS HaOJI0/IaeMBbIX MPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyYeHHI0 M TMO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00y4YeHHs B ajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBb:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUN W HEMPUSTHE BPEIHBIX
OpUBbIUEK (YMOTpeOJeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBwyl 0€30MacCHOCTU MpH OOpalleHuH € XMMHYECKMMM BEIIECTBaMU B OBITY U peanbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K MPAKTUYECKOMY U3YUYEHUIO NMPpodeccHii u Tpya pa3IudHOro pojia, yBaXeHHe K
TPYAy M pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAIBHOW TpaeKTOpUU
IPOJODKEHUsT 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTeH, ycnemHoi mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IallTUPOBATHCS B MPO(DeCcCHOHANBHOM cpere;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOr0 M 0E30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MU paboTe C BEleCTBaMHU,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;

CHOCOOHOCTH TPUMEHSATh 3HAHMA, MOJydaeMble NMPU U3YYECHUM XUMHH, JUIS DPELICHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPEAOi, AJIsl TOBBIIEHUS] YPOBHS SKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS TINIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe WX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUECKOTO MBILUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJILHON, KOMMYHUKAaTUBHOM 1 COLIMATIbHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUIM, THIOTe3a, (akT, cUcTeMa,
IpoIlecc, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MOo3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O



[IEJIOCTHOM HAy4YHOH KapTHHE MHUpA, U YHUBEpCalbHble ydeOHbIe JEHCTBHS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETyJSATHUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YI€OHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue AefcTBUA:

YMEHUSI MCHOJIb30BaTh IPUEMBI JIOTUYECKOrO MBIIUICHU IPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICII XUMHUYECKUX TMOHSTHM (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSAMU), UCIIONH30BaTh MOHATHUS U1 OOBACHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHMS M KPUTEPHU IS Kiaccuukanuu
XUMUYECKUX BEUIECTB U XMMUYECKUX PEAKUUM, YCTAaHABIMBATH IPUUMHHO-CIICICTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOBI U 3aKIIOUCHUS;

YMEHME MPUMEHSATHh B IMPOLIECCE MO3HAHMSI MOHATHUS (IIPEAMETHBIE U METalpeIMETHbBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMu4ueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHud Yy4deOHO-
IIO3HABATENIBHBIX 33134, C Y4€TOM O3THX MOJENbHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEYUS B U3yUaEMbIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbckne 1eiCTBUSA:

YMEHHUE HCHOJb30BaTh IOCTABJIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

pUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AlMM M TPOBEIACHHUIO YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a X0JIOM MPOLECCa, CAMOCTOATEIbHO POTHO3UPOBATh €ro
pe3ynbTatr, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMeHUue BbIOUpPaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh NH(DOPMALHIO PA3IMUHBIX BUI0B
1 (GOpM IPECTaBICHHUS, TOJyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJISpHAsI IUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble MocoOus, pecypcbl HMHTepHeTa), KpUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHUE NPUMEHSTh pPa3IMuHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNieNIEHHOr0 THUMa, MPHOOpPETeHHE OIbITa B 00JACTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJieHHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCcTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh peIIaeMble 3a/ladyll HECIOXHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCieoBaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35SHCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroule MpupoaHON CpeIbl.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHUS MPEACTABIATh MOJYYSHHbIE Pe3yIbTAaThl T03HABATEIBHOMN ESTEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PpPe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTIO



JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPaTOPHOW PabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOMW IMO3HABATEIHHOW U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIUX IPoOJeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIU COBMECTHBIX JEHCTBHM, ONpeeIeHue KPUTEPHEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LU ACSITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBaTb CBOIO JAEATENbHOCTb, BBIOMpATh
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA IpU
BBITOJIHEHUH 33JaHUN C y4€TOM TMOJyYeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBAaTh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHOHN LeiH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO OO0S3aTEIBLHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOyyarolMUCs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHON 00s1acTH «XUMUS», BUABl JESATENBHOCTH IO TOJIYYEHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKYja, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaKI[Ui 3aMELICHUs, PEaKIH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIMH, TEINIOBOM A PEKT peakluy, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XUMHUYEcKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHasl CBA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IpOLEHTHAasI KOHIIEHTpalKsl) B pacTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMYECKHX MOHSATHH U NPUMEHATh 3TH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmNpeleNnsITh BaJeHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. M. MenneneeBa: A1eMOHCTpUPOBAThH
NOHUMaHHE TMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT MX
nonoxkeHus B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTa/ipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOiaMuHyio ¢opmy Ilepuonnyeckoil cucTteMsl
XMMHYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonblIMEe TNEPHOABI, COOTHOCHUTH
0003HaueHusl, KOTopble UMerTcss B Tabmuue «llepuoanueckas cucreMa XUMHUYECKUX



anemeHToB JI. . MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMHUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  IIOJATBEP)KJasl  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIeMEHTa 10 (opMylie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pPEaKIuu;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJINW3 U CUHTE3,
cpaBHEeHHE, 0000IIeHIE, CHUCTEMATH3alUI0, KIACCH(UKAIUIO, BbISIBICHHE MPUYUMHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBCHHO-Hay4YHbIE  METOJAbl  TO3HaHWs  —  HaONmIOJAeHWe,  HU3MEpeHHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN );

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYI0il U JabopaTOPHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJA), MPUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHoadTanenH, METHIOPAHK U IPyTHUe).

K xoHuy oOyueHus B 9 kJjacce ImpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHN: XUMUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHUS, XMMHYECKas pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HMOHHOIO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKlluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMuecKas peleéTka, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEaKlUH, IMPEeAeNIbHO JOIyCTUMAs
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATUM U MPUMEHATH JTU
MTOHATUS ITPU ONMCAHMM BEIIECTB M UX MPEBPAICHU;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PaA3]IM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBSI3M (KOBaJE€HTHas, MOHHa,
METaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3apsJ HOHA MO XHWMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;



packpsiBaTh cMbIci [lepuonnueckoro 3akona /[. . MenaeneeBa u 1€MOHCTPUPOBAThH
€ro MOHMMAaHME: OIMHUCHIBATH U XapakTepu3oBaTh TabiauuHyro Gopmy [leproguueckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3jiuyarTh MNOHATUS «TJlaBHas noxarpymnmna (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie W OOJBIIME TIEPHUOJIBI,
COOTHOCHTH 0003HAu€HMs, KOTOpbIE HUMEIOTCA B MEpPHOAMYECKON Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMCiIo MEKTPOHOB U PACIPEesIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IIEPUOJOB U TJIABHBIX HNOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30oBaTh (ONMUCHIBATh) OOLIME W cHenu(puYecKrne XHMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM JUCCOLUMALIMU KUCIIOT, IIEJIOYEH U CONEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBAaMU
Pa3INYHbIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 1o (hopMyJie COeTUHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKOH peaKivy;

coOnrofaTh TMpaBuia TMOJNH30BAHHUS XMMHUYECKOM TMOCYIoi U 1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIUSMHU TIO BBITIOITHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIUH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pa3JIMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdar-,
CUJIMKAT-, Cylb(aT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPIAaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBISBICHWE MPUYUHHO-CIIEACTBEHHbIX
CBsI3€M — JUISI M3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKUX DPEaKLUi, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIeHUWEe, W3MEPEeHHEe, MOJEIMPOBAHUE,
IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
BelecTBa 1 XuMu4eckue bubnuorexa [JOK
1.2 15 1
peakuuu https://m.eds00.ru/7f41837¢c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonstue 6 bu6muoreka [JOK
' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilonarue o kucimorax 8 1 bubmuoreka [JOK
' 1 COJISX https://m.edso00.ru/7f41837¢c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [JOK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu



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

Ileproanueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XUMHYECKasa CBI3b.
3.2 OKHUCIATEIILHO- 8 buGnuorexa [IOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunorexa LIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | IIpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpeHue u yriydiieHue 3HaHu| 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuorexa [IOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnmnoreka [HOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bu6muoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 BHGHI;CHTOIS VIAl-Dr nbl. Cepa u eé 6 Bubnworexa [IOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 BHGHI;CHTOIS VA-lr3 nnbsl. A30T, pocdop u ux 7 1 bubnmorera LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.4 3neMeHToB |VA-rpymmel. Yriepon u 8 1 2 bubnmotexa LOK
' . DYIIBL P https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Htoro mo pazneny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. but6mmoreka [IOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxueime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xaomas cpeaa
4.1 BertriecTBa 1 MaTepHaibl B )KH3HHU YEIOBEKA 3 bubmorexa HOK
' m p https://m.edso0.ru/7f41a636
Hroro o pasneny 3
PesepBHOC Bpems 3 bubmorexa LOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoububie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTeibHbIE
padoThbI padoTshI
pecypcsl
1 [Mpeamer xumun. Pojib XUMUH B KU3HU 1 02-07.09 but6moreka [IOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TTO3HAHKS B XUMHUU 1 020709 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
IMpakTrueckas padora Ne 1 «IIpaBuia 09-14.09
paboThI B 1a00OpATOpUH U IPUEMBL bubnnoreka [JOK
3 1 1
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa U cMecH. CriocoObl L 09-14.09 bubnmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[pakTrueckas padora Ne 2 16-21.09
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmorexa LOK
a . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
16-21.09 bubaroreka [JOK
6 A 1
TOMBI M MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
. XUMHUUECKUE DJIEMEHTHI. 3HAKU 1 23-28.09 bubnuoreka [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U clOXKHBIE BELIECTBA 1 232809 bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YIEHHE 1 300510 bubmmorexa [TOK
YVPHOE Y1 https://m.eds00.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BECILIECTB.

30-05.10

bubmuorexa [JOK
10 Xumuuaeckas opmyia. BaaeHTHOCT
Popwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX DJIEMEHTOB
11 OTHOCHUTENIbHAS aTOMHAs Macca. 07-12.10 Bu6moreka [IOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
19 MaccoBas 101151 XHMUYECKOTO 07-12.10 Bubnuorexa [IOK
JJIEMEHTA B COCIUHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. MoJb. 14-19.10 Bbubaurorexa LIOK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 ®dusnUecKre 1 XUMUYECKHE SIBJICHUS. 14-19.10 Bbu6numoreka [IOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[pu3HaKy ¥ YCIOBHUS IIPOTEKAHUS 21-26.10 Bu6anoreka [IOK
15 .
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHs] MACChl BELECTB. 21-26.10 bubmmoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus Koau4ecTBa, MacChl 05-09.11
17 BEIIECTBA 110 YPABHEHUSAM XHMUYECKUX bubmmorexa [JOK
t . P https://m.edsoo.ru/ff0d5708
peaknuit
Knaccupukanms XUMAYECKUX PEaKIUi 05-09.11
18 (coe I/IH(I;HI/ISI A3JI0KEHUS ’ bubmmorexa [OK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIii- 11-16.11
19 SHIUKIIOTIETUCT 0606yq eHHUE U bubmmorexa [OK
I T, Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3aIUs 3HAHUH
20 Koutponsuas padora Nel mo teme 11-16.11 Bbubmuorexa [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
21 Bosayx — cmech rasos. Cocras 18-23.11 butGmuoreka [IOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusznuecKkue U XUMUYECKHE CBOWCTBA 18-23.11
22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmorexa HOK
poAa (peattt ’ https://m.edso0.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObl MoTy4eHus KUCIopo/ia B 25-30.11
23 1a00paTOpUN U MPOMBIIUICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TertoBoit 3 pekT XuMuIecKon 25-30.11
24 peaKIuu, MOHITHE O bubnnoreka [JOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormBo (HedTh, Yyroib U METaH). 02-07.12
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 bubmorexa [JOK
P R, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTiueckast padota Ne 3 o teme 02-07.12
26 «[Tony4yenue u coOupanue KUCIO0poia bubmorexa LHOK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
27 Boopo — 211eMeHT U pocToe 09-14.12 bubmmoreka [IOK
BelecTso. Haxoxxaenue B mpupojae https://m.edsoo.ru/ff0d4ddo
28 ®du3nvecKue U XUMUYECKUE CBOMCTBA 09-14.12 bu6mmoreka [IOK
BoJopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KHUCTOTAaX U COJIAX 12112 bubmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOAOPO/Ia B 16-21.12 bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Mpaktiueckas padota Ne 4 mo Teme 23-28.12
bu6mmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM ra30B. 3aKOH

23-28.12

bubmuorexa [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Breruucnenus: 00b6Ma, KOJIHYECTBA 13-18.01
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa [IOK
o .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA HIIH 00BbEMY
Berrunciienust 00bEMOB ra30B 110 13-18.01
34 ABHCHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P . peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUMN Ta30B
35 dusnYecKne U XMMHYECKHE CBOMCTBA 20-25.01 bubaunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. [Tousitue 06 20-25.01 buGmoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacbleHHbIe 27-01.02
37 Y HEHACBHIIIIEHHBIE PACTBOPBL. MaccoBas bubmorexa [JOK
il p PBI. https://m.edsoo.ru/ff0d5b40
JIOJISl BELIECTBA B PACTBOPE
[Mpaktuueckas padota Ne 5 o Teme 27-01.02
38 «IIpuroToBiieHHE PACTBOPOB C bubnuoteka [JOK
onpencnEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padota No2 o teme 03-08.02 bubnuotexa [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcubl: cocTaB, KiaccupuKanus, 03-08.02 bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Monmy4enne n XMMHUYECKHE CBOMCTBA 10-14.02
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OCHOBaHHUSA: COCTaB, KIacCHU(PUKAIIHS, 10-14.02 bubmmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [TonyyeHue U XUMUYECKHE CBOWCTBA 17-22.02 Bu6anoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kiaccudukanus, 17-22.02 bubnumoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosyyenue U XUMHYECKUE CBOMCTBA 24-01.03 bubmmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpenHue): HOMEHKIIATypa, 24-01.03
46 CHOCOéBII) 0T )CHI/I}I XI/IMI/I‘IZEKI/I@ bubmorexa [JOK
. YA ’ https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue 03-08.03
47 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 [eHeTHUeCKast CBSI3b MEX/IY KilaccaMu 03-08.03 buGmoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
10-15.03 bubmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu|
B 8 https://m.edso00.ru/00ad9ch2
KontponbsHas padora Ne3 o Teme 10-15.03
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COeTMHEHU N
[lepBbIe MOMBITKU KITACCHU(PUKAIINA 17-22.03
51 XAMHYECKHX 3J1€eMEHTOB. [loHsATHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHBIX JIEMEHTOB
[Tepuomuyecknii 3aK0H U 17-22.03
bu6mmorexa [IOK
52 [Teproaunyeckas cHCTEMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. Menneneena
01-05.04 bubnmoreka [IOK
53 [Tepromapl, TPYIIITEI, TOATPYIIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

01-05.04

bubmuorexa [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YeK 07-10.04
55 aTOMOB 3J1eMeHTOB [lepnonnueckoit bubmmorexa [JOK
pHo https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprcTHKa XMMUYECKOTO 07-10.04
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
IIepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue Ileproanyeckoro 3aKoHa JIjist 14-19.04
57 pa3BuTus Hayku u npaktuku. . 1. bubnuoreka [IOK
MenpeneeB — y4€HbIN, MTEArOT U https://m.edsoo.ru/00ada96e
rpaXkIaHHH
DJIEKTPOOTPULIATENBHOCTH ATOMOB 14-19.04 bubmmoreka [IOK
58
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xuMudeckas CBsI3b #2604 bubmmorexa [JOK
https://m.edsoo.ru/00adac34
KoBasieHTHast TIOJISIPHAS XUMHAYECKasT 21-26.04 BbutGmuoreka [IOK
60
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasnieHTHast HEMOSIPHAS. XUMUYECKAT 28.-03.05 ButGmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 260505 bubmmorexa [OK
https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO-BOCCTAHOBUTEILHbIE 12-17.05 BuGmoreka [IOK
peakiuuu https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN 124705 bubmmorexa [OK
https://m.eds00.ru/00adb076
65 KontponbsHas pabora Ne4 mo teme 19-24.05 bubnmnoreka [LIOK
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«CtpoeHue aroMa. XMMUYECKAsl CBSA3b

https://m.edsoo.ru/00adb486

PesepBHblii ypok. O6001IeH E U 19-24.05 but6moreka [IOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
PesepHblii ypok. O000IEHNE 1 24-30.05 bubmmoreka [IOK
67 . 1
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbIii ypok. O600IICHNE 1 1 24-30.05 Bbubnmoreka [IOK
crUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Teproauyeckuii 3aKO0H. 02-07.09
1 IIepunonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU 02-07.09
2 CBOWCTB XUMHUYECKUX IJIEMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccuduxaiys ¥ HOMEHKIATypa 1 09-14.09 bubimoreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKO CBSA3M U THUIIBI 1 09-14.09 bubmunoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo Teme 16-21.09
5 «IToBTOpeHue u yriayoneHue 3HaHU 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiacca
6 Knaccudukaiys XuMHYECKUX 1 16-21.09 Bu6auoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOH 23-28.09
7 eakuuu. [loHATHE O TOMOT€HHBIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
reTEPOreHHBIX PEaKIUIX
[ToHsiTHE O XUMHYECKOM PaBHOBECHUH. 23-28.09
8 ®dakTophbI, BIAUSIOIINE HA CKOPOCTh 1 bubmmorexa [JOK
ppl, . p https://m.edsoo.ru/00adc28c
XUMHYECKON PEaKIK U TOJI0KECHUE
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XUMHUYCCKOI'0 paBHOBCCUA

9 OKMCIIUTENEHO-BOCCTAHOBUTENIBHBIC 30-05.10 Bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN 30-05.10
10 nccorranuu. CHIbHBIE U ci1a0ble bubmoreka LOK
a HHat. https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
11 HMonurle ypaBHEHUS PEAKIIUN 071210 bubmoreka LOK
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIOT U 07-12.10
12 OCHOBAHU B CBETE NPEJCTaBICHUN bubmiorexa IJOK
pfl https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XUMUUECKUE CBOMCTBA COJIEN B CBETE 14-19.10
13 IPENCTABIEHUNA 00 bubmiorexa IJOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOU TUCCOITUAITIU
14 [ToHnsaTHE O TUAPOIU3E COJIEH 14-19.10 bubmioreka IJOK
AP https://m.edsoo.ru/00add9d4
15 O0600IEHNE ¥ CUCTEMATU3ALIMS 21-26.10 bubaunoreka LIOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1. 21-26.10
16 «Penrenne skcriepuMeHTAIBLHBIX bubmaorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4u»
KonTponbnas padora Ne2 o teme 05-09.11
17 «DNEKTPOIUTHUECKAS JUCCOLMALIUS bubmmorexa [JOK
p ) https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIINH B PACTBOPAX)»
OO0r11as XapaKTepHCTHKA raJIOTeHOB. 05-09.11
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE Brbmrorexa IOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopo. ConstHast KHCIIOTa, 11-16.11 bubmmorexa [JOK
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XUMHUYECKHE CBOMCTBA, MOJYYECHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[MpakTrueckas padora Ne 2 1o Teme 11-16.11
20 «[lomy4yeHne CONSTHON KUCIIOTHI bubmmorexa [JOK
YHCHIE COI ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Berurcienus o ypaBHEHUSIM 18-23.11
21 XUMHYECKHUX PEAKIIUN, €CIIH OUH U3 Bubmaorexa ITOK
P ’ https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OGIast XapakTeprCTHKa 3JIEMEHTOB 18-23.11 bubnmoreka [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnorponHsie MOAX(UKAIIUN CEPHI. 25-30.11
93 Haxoxnenue cepbl 1 €€ coeTMHeHU N bu6mmoreka [IOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBo/10poJ1, CTpOeHHE, (PU3NIECKHE 25-30.11 Bbu6numoreka [IOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHast KHCIIOTa, 02-07.12
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIINE B 02-07.12
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
26 MIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl COeTMHEHUSIMU
cepsl
97 Brraucienne MaccoBOM JOIN BBIXOJA 09-14.12 bu6mmorexa [IOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTepuCcTHKA YJICMCHTOB 09-14.12 bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipoCTpaHeHHe
B IIpHupoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u 16-21.12
29 XUMHUYECKHUE CBOMCTBA, MOTYYECHUE U bubmorexa [IOK
> HOMYH https://m.edso00.ru/00adf004
MIPUMEHEHHE
[Tpaktuyeckas padora Ne 3 o Teme 16-21.12
30 «[lonydyeHrne aMMuaka, U3y4eHUe ero bubmorexa [IOK
" it https://m.edso0.ru/00adf180
CBOWCTB»

31 A30THas KKCIIOTa, €€ PU3MYECKHUE U 23-28.12 bubnmoreka [IOK
XUMHUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcrnonbs30BaHre HUTPATOB U COJICH 23-28.12
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX

32 noOpeHmil. XUMUYIECKOoe bubmorexa LOK
YAORP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCTMHEHUSMH a30Ta
dochop. Oxeng pochopa (V) u 13-18.01

33 (bocg)o pHaﬂ KI/ICJ'I((I))Ta (bqnfm(qe)cxne " bubmiorexa LOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonws3oBanue pochaTos B 13-18.01

34 KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepond, paclpocTpaHEHUE B 20-25.01

35 npu I(D) e gmnlt){ecxrl)/le U XUMUYECKHUE bubmotexa [JOK

PHPOAS, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 OkcuIpI yriaepoa, ux Gu3nvecKue u 20-25.01 BbuGnoreka [IOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue npoodIemsl,
cBsi3aHHBIE ¢ OKcHuIoM yrieposa (1V)

37 VYrosbHast KUCIOTA U €€ CoNn 2roL0z bubmmorexa [JOK
https://m.eds00.ru/00ae006¢c
[MpakTrueckas padora Ne 4 1o Teme 27-01.02
"[TonyueHue yriaekucioro rasa. bubnmoreka [JOK

38
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavasibHBIC TOHATHUS 00 03-08.02
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 Kpemuuii 1 ero coequHeHUs 03-08.02 bubmorexa HOK
P A https://m.edso00.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemrenue 10-14.02

41 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxxkHennme HeMeTaLTbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS
KontponsHas padota Ne3 mo Teme 10-14.02

42 «BaxHeinme HeMeTaJlJIbl U UX bubmorexa HOK

https://m.edso00.ru/00ae0e18
COETUHEHUS
OO0r11ast XapaKTEpPUCTHKA XUMHYCCKIX 17-22.02
3JIEMEHTOB — METAJLIOB.

43 Merannuueckasi CBSI3b U bu6mmoreka [IOK
MeTaJUIM4ecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJLIOB. 17-22.02 bubmmnoreka [JOK

DNEKTPOXUMHUYECKUN PsijL

https://m.edsoo0.ru/00ael156
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HaIpsHKEHUH METaJlIOB

OO0111rie crIocoObI MOTYYCHHS 24-01.03
meTaiioB. CruiaBel. BerauciieHus mo
45 ABHCHUSAM XMMHYECKUX PEaKIIUM bubmoreia OK
P pearti, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 [TonsTHE O KOPPO3UM METAJIIOB 240103 bubmmorexa [JOK
PP https://m.edso0.ru/00ae1278
03-08.03 bu6mmoreka [IOK
47 €JI0OYHBIC METaJLIbI
i https://m.edsoo.ru/00ae14b2
48 OKCHU/IBI ¥ THAPOKCHIBI HATPHS U 03-08.03 Bbubnumoreka [IOK
Kajust https://m.edsoo.ru/00ae14b2
49 [1lenoYHO3EMENBHBIE METAILIEI — 10-15.03 Bu6moreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiime coeJMHEHUS KaIbLIMS 101508 bubmorexa HOK
A H https://m.edsoo.ru/00ae15e8
51 O06001IeHrEe U CHCTEMATH3aIIUs 17-22.03
3HaHUH
5 JXKécTkoCcTh BOABI U CIIOCOOBI €6 17-22.03 bubaunoreka [JOK
YCTpaHEHMS https://m.eds00.ru/00ae1886
I[TpakTuueckas padbora Ne 6 o Teme 01-05.04
53 "YKECTKOCTh BOABI U METOJIBI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
01-05.04 bubaroreka [JOK
54 AnoMuHUI
https://m.edso0.ru/00aelc64
55 Am(oTepHBIe CBOWCTBA OKCHJIA U 07-10.04 butGmuoreka [IOK
TAJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso 07-10.04 bubarorexa [JOK
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https://m.edso0.ru/00ae1d86

57 OKCHIBI, THIPOKCH/IBI M COJIH JKeIe3a 14-19.04 Bbubanoreka LIOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 OO6oO01eHne 1 cucTeMaTU3alHs 14-19.04
3HaHUH
[TpakTuyeckas pabora Ne 7. Pemienue 21-26.04
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnunoreka HOK
«BaxHeumme MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCIMHCHUS»
Bbruncienus mo ypaBHEHUSIM 21-26.04
XUMHAYECKHUX PEaKIUii, €CIIH OJIMH U3
60 peareHToB J1aH B U30bITKE WU bubnnorexa [JOK
COAEPKUT pUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBO# IO BBIXO/a MPOIYKTA
peaKiuu
61 OO6o0IeHre 1 cCUCTEeMaTU3aIHs 28.-03.05
3HAHU
KonTtpomnbHast padbota Ne4 o teme 28.-03.05
62 «BaxHeHe MeTalTbl U UX
COCIMHEHUS»
63 BemectBa u Mmarepuarisl B 12-17.05 bubmmoreka [IOK
MOBCEIHEBHON KU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XuUMHYECKOE 3arps3HEHHE 12-17.05 buGmoreka [IOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 PoJlb XUMHUH B PELIEHUH 19-24.05 Bu6nuoreka [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepHblii ypok. OGo0LIeHHE 1 19-24.05 bubnmoreka [IOK

cUCTEMaTH3aINsI 3HAaHUH

https://m.edso0.ru/00ae0d0a
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https://m.edsoo.ru/00ae0d0a

PesepBHblii ypok. O600IIEH E U 24-30.05 Bu6anoreka [IOK
67 . 1
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001IeH E U 1 24-30.05 but6moreka [IOK
CHCTEMAaTH3aINsI 3HaHUHN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Xumus, 8 xnacc/ T'abpuensu O.C., Octpoymos WU.T'., Cnaakos C.A., AKIHMOHEpPHOE
obmectBo «M3narenbcTBo «IIpocBereHues»

2. Xumus, 9 xnace/ Fabpuensn O.C., Octpoymos U.I., Cnaakos C.A., AKIIHOHEpPHOE
obmectBo «M3narenbctBo «IIpocBerieHnes

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'abpuensn O. C., Bocko6oitaukosa H. I1., SlmrykoBa A. B. HactonpHas kHura yautens.
Xumus. 8 ki1.: Meroauueckoe mmocobue. - M.: Jlpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Terpaap nist 1ab0paTOPHBIX OMBITOB U MPAKTHUYECKUX
pa6ot. 8 k1. K yue6uuky O. C. 'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. I'abpuensy, O. C. Metoauueckoe nocodue k yuednuky O. C. ['abpuensina «Xumus». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronudeckoe nmocodue k yueonuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptol K yueOHuky O. C. ['abpuensina «Xumus. 8 kiaacey :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [poda, 2020

6. Xumus : TexHonorudeckue kaptol K yueOnuky O. C. ['abpuensina «Xumus. 9 kiacey :
Meroandeckoe rmocodwue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTpoibHBIE U TIpoBepouHbIe padoThl K yueOHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YmakoBa u 1p. - M.: [Ipocda, 2022.
JAaHHBIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u cailT ist yautens «5 uay Ha ypoK XUMHE»
http://him.1september.ru Eaunas xomnekmus [IOP: IIpeamerHas komuteKiust « XuMUSD
http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-Hay4YHBIE SKCITIEPUMEHTHI:
xumust. Komuteknust Poccuiickoro o61eo0pa3oBaTesibHOTO opTajia
http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickast omuMnuaaa mKoJIbHUKOB 110 XMMHUH
http://chem.rusolymp.ru Opranudeckast XUMUs: JICKTPOHHBIN YUeOHUK [T CpeaHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: JIEKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUMHUS

http://www.chemistry.ru /luctaHinuoHHas OJTMMITHA/IA IO XUMHH: TEICKOMMYHHKAIIMOHHBIH
00pa3oBaTeIbHBIN MPOCKT



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
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