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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLIETIIMU MPENOJaBaAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroUuxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIHOM JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHBIC HampaBieHUS B OOYYECHUHM XHUMHUHM OOCCIICUMBAIOTCS CIECIM(PUKOM
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJHSAS (QYHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buomnorus. 5-7 knacce» n «dusnka. 7 Kinacc.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

—pa3BUTHE MOTUBAIMU K OOYUYEHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHUE OCOOCHHOCTEH paCTBOPEHUSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEIECTBAaX: KMpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE aroma, HaXOXIACHUE B mpupojge. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHusi, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTAllUM U
paCUIMPEHUE OMBITA JICITEIIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAACTh JIOCTOBEPHON HHGOpMAIIUCH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
AKCTICPUMEHTOB, CO3/IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIeccCe OITOM YUYECOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECCKUE TPEJICTABICHUAS O BEIIECTBE M XMMHUYECKOW PpEaKIvH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATh CMBICT XUMHUYECKUX MOHSATHH (BBIACIATH WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — ISl M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjnen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BertecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopona. [lonsatue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSX https://m.eds00.ru/7f41837¢c
24 OcHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux djemeHToB [I. U. MenageneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1emMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25



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

Pa3gen 3.MeTa/JIBI M X COCAUHECHUSA

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B I 16
QXHENIINe METAIUIBL U UX COSIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa 04.09.2023  https://m.edsoo.ru/ff0d210c
ITonsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMUHU 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OPATOPUH U TIPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [JOK
8 . PHMED 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [TOK
y 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB 25.09.2023 @ https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 clOKHBIE BELIECTBA 1 bubmmorexa [JOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YHpHOE Y 02.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumiriecicas popmysta. Banenrhocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0 bubmuorexa [JOK
3JIEMEHTa B COeTUHEHNH 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MougsipHas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 ®dU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2023 = https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XVMHYECKUE YpaBHEHUS 25.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brruncnenus KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
B N yp 06.11.2023 | https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHEeHNs, pa3IOKECHUS Bubmmorexa LIOK
8 P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmmorexa [TOK
" JHCT: Hvl 13.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKIINI 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Bosnyx — cmecs razos. CocraB bub6nuorexa [IOK
Bo3nyxa. Kucnopon — anemeHT u 20.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
POJa \peaitht ’ 22.11.2023  https://m.edso0.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B
23 J1a00PaTOPHUH M IPOMBIIIJICHHOCTH bubmorexa [JOK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUU, DK30- U 29.11.2023  https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHUX PEAKIIHIX
TormBo (HedTh, yrojib 1 METaH).
25 3arpsi3HeHUE BO3yXa, CIIOCOOBI €T0 bubmorera [JOK
P AR, 04.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEA0TBPAICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITomyueHrie 1 coOOMpaHUE KUCIOpOaa bubmorexa HOK
Y . P poaa, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — anemMeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoe 11.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsTHE O KUCITOTAX M COJISIX bubmorexa [JOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHust BOA0po/ia B bubnmnoreka [JOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «l?lon YeHUe U I::0614 aHue BOJIOpOJIa bubmorexa HOK
Y P AOPOAd, 25.12.2023 = https://m.edsoo.ru/ff0d4f42

HU3YYCHUC CTO CBOMCTB»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraznpo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBa
33 BCIIIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa [JOK
B . y 08.01.2024  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Broraucienus 00EMOB Ta30B 10
34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [JOK
vbas peaTiun 1 10.01.2024  https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 ®du3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 15.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacklineHHbIE
37 u Hi[’:HaCI)I peHHI)II;) ACTBOPHI B bubmorexa [JOK
B PactBopaL 22.01.2024 https://m.edsoo.ru/ff0d5b40
MaccoBast 10JIs BEIIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosienne pacTBOpOB ¢ bubnuoreka [IOK
onpeeaEHHON MacCOBOM J10Ie 24.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas pabora Ne2 o teme bubnnorexka [JOK
«Kucnopon. Bonopoa. Bona» 29.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KJIacCuUKaIs, bubnuorexa [JOK
HOMEHKJIATypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P 05.02.2024  https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
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[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBAaHUH 12.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 19.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéIf r[)lon ‘{)eHI/I}I XI/IMI/I‘IZ(IJ)KI/IC bubmorera [JOK
y Y ’ 21.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 26.02.2024  https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN
48 I'eneTnyeckas cBsI3b MEXy KiaccaMu bubnunoreka [JOK
HEOPTraHUYECKUX COCTMHECHUI 28.02.2024 = https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTHu3alus bubmmoreka [JOK
3HAHUM 04.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 o teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa HOK
o 06.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
ITepsrie Mo acc a
51 | smaereotnt snoweon. Homame o bubmorexa LIOK
) 11.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa [JOK
pHoa 13.03.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Ilepuopl, rpynIkl, 110 TIIBI bubmorexa [JOK
PHOZIBL, TPYIHEL HOMPY 18.03.2024  https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl 20.03.2024 @ https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
01.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menpaeneesa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 03.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproauveckoro 3akoHa
57 JUIS pa3BUTHS HAYKU U npakTuku. 1. W. bubnnoreka [JOK
MenzeneeB — y4u€HbIN, Ie1aror u 08.04.2024 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKUX JIEMEHTOB 10.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
15.04.2024  https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b 17.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMU4ecKas bubnnorexka [JOK
CBSI3b 22.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa [JOK
24.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu 29.04.2024  https://m.edsoo.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIU bubmorexa HOK
06.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme 08.05.2024  bubnuoteka [JOK
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«Ctpoenue aroma. XUMHYECKas

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

CBSI3b»
66 PesepBueiit ypok. O600mIeHNE U 1 bubnunoreka HOK
cucTeMaTtu3aius 3HaHU 13.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHuil 15.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHeIit ypok. O000IICHNE 1 1 bubnuorexa [JOK
cUCTEMAaTH3aIMA 3HaHUI 20.05.2024 | https://m.edsoo.ru/ff0d61c6
69 PesepBHeiit ypok. O000IICHNE 1 1 bubnnoreka [JOK
cucTeMaTu3aIus 3HaHUI 22.05.2024  https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aK0OH. 2024
1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYEeCKux iemenToB [, U. 03.09. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMUYECKHUX AJIIEMEHTOB 1 05.09. bubmmorexa [JOK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 10.09. bubnuorexa [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYeCKOM CBSI3U U THITBI 1 12.09. bubmuorexa [JOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «IloBTOpEHUE U yriyOieHne 3HaHU 1 1 17.09.
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay
5 Knaccudukanus XumMuaeckux 1 19.09. bubnuoteka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU
7 eakuu. [ToHATHE O TOMOTE€HHEIX U 1 24.09 bubmmorexa [TOK
P ' R https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[ToHsiTHE O XUMHYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 26.09.

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECUA

9 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC 01.10. bubnunoreka [HOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranuu. CHIbHBIE U ci1a0ble 03.10. buGnnorexa LIOK
o TUATIH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
. 08.10. bu6mmorexa [IOK
11 n
OHHBIC YPABHCHHA PEaKItiH https://m.edsoo.ru/00add448
XUMUUECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN 10.10. bubnmorexa LOK
pun https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE Bu6 LIOK
. 15.10. nomoTeKa
13 0
MPEACTABIICHHIH O . https://m.edsoo.ru/00add8bh2
AICKTPOJUTUYECKON JUCCOIHAITTT
. 17.10. bu6mmoreka [IOK
14 IT
OHATHE O THPOJMZE COJIeH https://m.edsoo.ru/00add9d4
O06o001meHre U CHCTEMaTH3aIIHS 22.10 bubmuorexa [JOK
15 . .10.
3HAaHUHU https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX 24.10. Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOIHALINS 05.11 bubmmorexa LOK
p A AT o https://m.edsoo.ru/00addecO
XUMHUYECKHE PEeaKIIMH B PACTBOPAX»
OO6m1ast XxapakTepruCTHKA TaJOTeHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE 07.11 bubmmorexa LOK
pHMEp o https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBoaopoa. CoJisiHast KHCIIOTA, 1211 bu6mmoreka [IOK
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XUMHUYECKHUE CBOMCTBA, MOyUYECHUE,
MIPUMEHCHHE

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

[TpakTuyeckas padora Ne 2 o Teme

14.11.

bu6mmoreka [IOK

20 «ITonyyenne coJITHON KUCIIOTHI,
e HH,, Hfl HOH KHCTOTE https://m.edsoo.ru/00ade348
U3y4eHHe €€ CBOMCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OIUH U3 19.11. Bubmaorexa ITOK
P ’ https://m.edso00.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO1w1ast xapakTepUCTHKA 3JIEMEHTOB 21.11. bubnnorexa [HOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIIU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHU I 26.11. bubnuorexa [JOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo/1, CTpOEHHUE, 28.11. bubmuoreka [JOK
¢u3nyecKkrue 1 XUMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA 03.12. Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMHUECKUE PEaKINH, JIeKAIIIe B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba
26 MIOJIy4EHUS] CEPHOMN KUCIIOTHI. 05.12 bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHHEe o https://m.edsoo.ru/00adec8a
OKpY>KaIoIleH cpeibl COETUHEHUSIMU
cepbl
97 Brrunciienne MaccoBoii 1011 BbIXOAa 10.12. bubnuorexa [JOK
IIPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepruCTHKA SJIEMEHTOB 12.12. bubmuorexa [JOK
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V A-rpymibl. A30T, paclipoCTpaHEeHHE
B IIpHupoe, Gu3nyecKue u
XUMHYECKHE CBOICTBA

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

AMMHaK, ero Gu3nvecKue u

o 17.12. bubmuoreka [JOK

29
XUMHUYECKHE CBOICTBA, MOJIyYCHUE U https://m.edsoo.ru/00adfo04
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme

30 «ITony4yeHne aMMuaKa, U3y4eHHE €ro 19.12. bubmmorexa [JOK

Y 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3OTHAas KUCOTa, €€ (hu3ndecKue u 24.12. bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MUHEPATbHBIX 26,12 Eub 10K

nOJIMOTEeKA

32 § i X e
YAOOPCHHH. AUMITIECKOC . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpebl
COCTMHEHUSIMH a30Ta
docdop. Oxcun pocdopa (V) u 2025

33 (1)00((11))0 pHas[ KI/I?J'I((i))Ta Q)Q)IESH(‘IC)CKI/IG " bubmmorexa [JOK

P L 09.01. https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonbs3oBanue ¢pocdaTos B

34 Ka4yecTBE MUHEPAJIbHBIX YA00pEHUH. 14.01 bubnnorexka [JOK
3arpsi3HEHUE PUPOTHON CPEIbI o https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 pu I(: : g)mnlzlecf};le U XUMHUYECKHe 16.01 bubmmorexa [TOK

P P AC R https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunpl yriaepoja, ux GU3ndecKue u 21.01. bubmuorexa [JOK

XUMHUYECKUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

N 23.01. bubmuoreka [JOK

37 YTOLHAS KHCIOTA 1 €€ COIli https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme

38 "[Tonyuenue yriekucioro rasa. 28.01. bubnmoreka [JOK
KauecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 30.01. bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
N 04.02. bu6mmoreka [IOK

40 Kpewiii  ero coeutrens https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenue

41 AKCTIIEPUMEHTAIIBHBIX 33]1a4 110 TEME 06.02. bubnunorexa [JOK
«BaxHeie HeMeTaIbl M UX https://m.edsoo0.ru/00ae0bf2
COCIUHCHHUS
KonTponbnas padota Ne3 mo teme

42 «BaxHeie HeMeTaIbl U UX 11.02. bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHUS
OO61mas xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merauueckas CBsI3b U 13.02. bubmuorexa [JOK
MeTaJUTNYeCKasl KpucTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METAIIJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHYECKUN PsiL 18.02. bubmmorexa LIOK

HanpsHKEHUHA METaJIOB

https://m.edsoo.ru/00ael1156
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OO6u1re cnocoObl MOTYyYSHHS
meTaiuioB. CiuiaBel. Beruncienus mo

45 YpaBHEHUSM XUMHUYECKHUX PEAKIIUM, 20.02. nggﬁfg;gﬁ}g 061156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
bubmuoreka [JOK
40 TomsTHE 0 KOpPO3HH METAILIOB 202 https://m.edsogru/Oan1278
bu6mmoreka [IOK
47 [lenotbte MeTanEL 2roz https://m.edsogru/Oan14b2
48 Okcubl ¥ TUAPOKCU/BI HATPUS U 04.03. bubnuorexa [JOK
Kamus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — 06.03. bubnuorexa [JOK
KaJIbLIMA 1 Maruui https://m.edsoo.ru/00ae15e8
. bu6mmorexa [IOK
50 BaxcHeHIIue Coe/MHEHMs KaTbIis 08 https://m.edsogru/Oan15e8
51 O606HVICHI/I€ U CUCTEMAaTU3alus 13.03.
3HAHUI
59 XKécTtrocTh BOJBI U CLIOCOOBI €€ 18.03. bubnunorexa [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTL BOJBI I METOJEI €6 20.03. bubmmorexa [TOK
" https://m.edso0o.ru/00aelae8
yCTpaHEHHs
N bu6mmorexa [IOK
>4 AJOMHHHH 01.04. https://m.edsogrUIOan1c64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U 03.04. bubnuorexa [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso 08.04. bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, THIPOKCHUIBI U COJIHU JKEJIe3a

10.04.

bubmuorexa [JOK

> (11 u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHNEe U CUCTEMATU3 AL 15.04.
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3314 10 TEME 17.04. bubnunoreka HOK
«BaxuHelmue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
50 peareHToB J1aH B U30BITKE UITU 22.04. bubnnoreka [JOK
COCPKUT mpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MAaCCOBOM J0JIA BBIXOJA MTPOAYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3 AT 24.04.
3HaHUU
KonTponbnas padora Ne4 no teme
62 «Baxuelmme MeTauibl 1 UX 29.04.
COETTUHEHUS
63 BemectBa u Mmarepuasi B 06.05 bubnmnorexa [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE 13.05. bubnuoreka [IOK
OKpYKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHun 15.05. bubnnoreka [JOK
HKOJIOTHYECKUX MPOOIIeM https://m.edso00.ru/00ae4270
PesepBHblIil ypok. O60011eHue u bubnuoreka [IOK
66 N 20.05.
cucTeMaTHu3alys 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001eHNE 1 20.05. bub6nuorexa [IOK



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

cUCTeEMAaTHU3alud 3HaAaHUN

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

68

PesepBHbIil ypok. O600ICeHHE 1
cUucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

22.05.

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. I'abpuensu O. C., Bockoooiinukosa H. I1., fliykoBa A. B. HactonbpHas kaura
yuntess. XuMus. 8 Ki1.: Meroaudeckoe mocodue. - M.: JIpoda, 2021.\

2. T'abpuensu O. C., SmykoBa A. B. TeTpanb 11st 1a00paTOPHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. 'abpuensina «Xumusi. 8 kiacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 xkinacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy». 9 ximace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus. 8 xi1.: KonTpoasHbIie 1 TpoBepodHbIe padboThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u

ap. - M.: Ipoda, 2022.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ budmuoreka IIOK

http://him.1september.ru Equnas komrekmust LIOP: TIpeameTHas KouTeKIus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUYHbIE
OKCIICPUMCHTHI: XUMUAI. KOHHGKHI/IH Poccuiickoro 06H1606p330BaT€HBHOF0
ropraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii






