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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma 1Mo XMMHM Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs COCTABJICHAa HAa OCHOBE TPEOOBaHUH K
pe3yabTataM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMbl  OCHOBHOTO  00Immero o0pa3oBaHus,
npeacraBieHHbIx B @I'OC 00O, a Takke Ha OCHOBE (eiepalibHON pabouel MporpaMMbl BOCIIUTAHHS U ¢ YIETOM
KOHIENIMN TpernojaBaHus y4eOHOro mnpeamera «XuMHsS» B 00pa3oBaTEeNbHBIX OpraHu3zanusx Poccuiickoii
denepanuu.

[Tporpamma mo XuMuM Ja€T MPEACTABICHUE O LENAX, O0IIEH cTpaTeruu 00yueHus, BOCOUTAHUS U Pa3BUTHUSA
oOyyaroluxcsi CpeACTBaMH y4eOHOro MpeAMeTa, YCTaHABJIMBAET 00s3aTeNbHOE IMPEIMETHOE COJepIKaHUE,
MpelycMaTpuBaeT paclpeesieHue ero Mo Kjiaccam M CTPYKTYpUpOBaHHE IO pa3fesiaM U TeMaM MPOrpaMMbl O
XUMHH, OIpEeAeNsieT KOJUYECTBEHHbIE W KAaYECTBEHHbBIC XapaKTEPUCTUKU COJECPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh M3YYEHUSI XUMHH C Y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEW OOy4aromuxcs, OIMpelesieT BO3MOXKHOCTH MpeaMeTa JUis
peanu3zanuu TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa30oBaTeNIbHOM MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHMsA, a Takke TPeOOBaHWMN K pe3yibTaTaM OOy4YSHHsS XMMHH Ha YpPOBHE Ieliei
U3YYEHHUs MPEJIMETa U OCHOBHBIX BHJIOB y4EOHO-TIO3HABATEJIbHOM JI€ATEIbHOCTH O0YYaromlerocs 1o OCBOCHHIO
y4eOHOr0 Co/lepKaHusl.

3HaHME XUMHH CIYXKUT OCHOBOH JJIs1 (JOPMHUPOBAHUS MHUPOBO33PEHUS 00YHAIOIIETOCs, €ro MpeAcTaBlIeHU
O MarepHalbHOM €IMHCTBE MHUpPA, BAXKHYIO pOJIb WrpaloT (QopMHUpyeMble XHUMHEH IpEeACTaBICHUS O
B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 DBONIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHHs TTI00aNBbHBIX MPobieM
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOM U IKOJIOTUYECKON 0€30MacHOCTH,
po0JIeM 3/1paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pean3allMi BO3MOXKHOCTEH JUIsl caMopa3BUTHA U (POPMHUPOBAHUS KYyJIbTYphl JIUYHOCTH, €€
o0riei 1 QyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOpMHpOBaHHE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH OOydaroluxcsi, HaBBIKOB HX
CaMOCTOSITENIbHOM yueOHOW AESITeTbHOCTH, 3KCIEPUMEHTAIBHBIX U HUCCIIEI0BAaTEIbCKUX YMEHUN, HEOOXOANMBIX
KaK B TIOBCETHEBHOM YKU3HU, TaK U B IPOPECCUOHAIBHOM 1€ATEIbHOCTH;

3HAKOMHUT CO CTEeUU(UKON HAYYHOTO MBIILICHUS, 3aKIabIBAET OCHOBBI LIETIOCTHOTO B3IJIsI/Ia HA €MHCTBO
MPUPOJBI U YENIOBEKa, SBISETCS OTBETCTBEHHBIM STanoM B ()OPMUPOBAHMM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
00yJaronuxcs;

croco0cTByeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAYyYHBIM 3HAHUSIM, K IPUPOJIE, K
YeJIOBEKY, BHOCHT CBOM BKJIAJ B HKOJIOTHYECKOE 00pa30oBaHue 00Yy4arOLIHXCS.

JlaHHbIe HampaBIeHUS B O0y4YEeHUN XUMUU 00ECTICUUBAIOTCS crienn(UKoii coiepskaHus yaeOHOTro MpeIMeTa,
KOTOpBIM SIBIISETCS MEJAarorMuecky aJanTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XMMHUHU Ha ONpPEIEIEHHOM
arane €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUS OPHEHTHUPOBAH HAa OCBOEHHE OOYYaIOUIMMMCS
CUCTEMBI NIEPBOHAYAJIbHBIX MMOHATUNA XUMHH, OCHOB HEOPTraHUYECKON XMMUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX
MTOHATUI OPTaHUYECKON XMUMHH.

CrtpykTypa conxep:kaHus MPOrpaMMbl 10 XMMUU CPOPMHUPOBAHA Ha OCHOBE CHUCTEMHOIO MOAXoja K eé
n3yuyeHuto. CojiepaHue CKIIAJbIBAETCS U3 CUCTEMbI MOHATUH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBbI
MOHATHA O XUMHYEeCKoH peakmuu. OO0 OTH CUCTEMBI CTPYKTYpHO OPraHW30BaHbl [0 MPUHIIHITY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IPEICTaBICHUH 00 AEKTPOTUTHICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teoperuueckue 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICICHHBIX (PaKTOB,
pa3BUBAIOTCS TIOCJIENOBATEIbHO OT OJHOTO YpPOBHS K JPYrOMY, BBINONHSS (QYHKIHH OOBSICHCHUS U
MIPOTHO3UPOBAHHUS CBOMCTB, CTPOEHHUS U BO3MOKHOCTEU MPAKTUUYECKOTO0 MPUMEHEHUsS U MOJIYYEHUs U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO XHUMHUU CHOCOOCTBYEeT (OPMUPOBAHUIO TMPEJCTABICHUS O XHUMHUYECKOM
COCTABJISIIOLIEH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CHCTEMHOU IPUPOJIBI, IECHHOCTHOI'O OTHOLICHMS K HAYYHOMY
3HAaHHWIO M METOAAaM II03HaHUS B Hayke. M3ydueHMe XUMUM NPOUCXOAUT C IPHUBJICUCHUEM 3HAHUNM W3 paHee
M3y4YEHHBIX Y4eOHBIX mpeamMeToB: «OKpykaronuii Mupy», «buonorus. 5—7 knaccei» u «dus3uka. 7 Kiaccy.

[Ipy u3y4eHHH XUMHH MPOUCXOTUT (QOpPMHpPOBAHME 3HAHHM OCHOB XMMHUYECKONH HAayKdH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTUYECKON I€ATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KyJIbTYpBl. 3a/1a4a yueOHOTo IpeaMeTa COCTOUT B JOPMUPOBAHUN CUCTEMbI XUMUUYECKUX 3HAHUN — BaKHEHIIIHX
(GakToOB, TOHATHUN, 3aKOHOB M TEOPETHUYECKUX TIOJIOKEHUHM, JOCTYMHBIX O0000IIEHUI MHPOBO33PEHUYECKOIO
Xapakrepa, f3blka HayKd, B IPUOOIICHUH K HAYYHBIM METO/aM MO3HAHMS MPU U3YUYEHUU BEIIECTB U XUMHUYECKUX
peakiuii, B GOPMUPOBAHUH U PA3BUTHH MTO3HABATEIILHBIX YMCHHUHM M MX TPUMEHECHUHU B Y4€OHO-II03HABATEILHOU 1
y4eOHO-HMCCIIeIOBATENbCKON /ICATEIIEHOCTH, OCBOCHUHU TIPAaBWJI 0€30MacHOro oOpamieHHus C BEIIeCTBAMH B
MMOBCEHEBHOM KU3HU.

[Ipn M3ydyeHUH XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHWs BaXKHOE 3HAUECHUE MPUOOpENN Takue
LEJIH, KaK:

— (OpMHUPOBAHNUE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENILHOMY IIPUHATUIO PEIICHUN, CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOY4YEHHS HA CHUCTEMAaTHYECKOe MpUOOIIeHHE OOydYaroIUXCsl K CaMOCTOSTEIbHON
MO3HABATEIPHON JIEATEIIBHOCTH, HAyYHBIM METOJaM II03HaHUSA, (DOPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— o0ecrieueHre YCIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYaIOUIMMHUCS OIbITa pa3HO00pa3HOH
NEeSTeNbHOCTH, TO3HAHUS W CAMOIO3HAHWSA, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIUH), HMMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3IMYHBIX BUJIOB IE€ATEIbHOCTH;

— ¢opMupoBaHue oOmIeH (yHKIIMOHATHHON W €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIE YMEHUMU
OOBSICHATH M OLIEHUBATH SIBJICHHS OKPY’KAIOIET0 MUPA, UCIONB3YSl 3HAHUS U OMBIT, MOTYYCHHbIE MPU U3YYECHUU
XUMHH, TPUMEHSITh UX TPU PELICHUH MTPOOJIeM B MOBCEAHEBHOM )KU3HU U TPYIAOBOH JAESITEIbHOCTH;

— (dopMHUpOBaHHE Yy OOYYAIONIUXCS TYMAaHMCTHMUYECKUX OTHOIICHHM, MOHWMAHMS IIEHHOCTH XWMHUYECKHUX
3HaHUH I BEIPAOOTKH SKOJOTUUYECKH 11€JIeCO00Pa3HOro MOBEAEHHUS B OBITY M TPYAOBOU JEATEIHLHOCTH B IEJIAX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOLIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHUBALIMUA K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO U CAaMOBOCIUTAHHIO HA OCHOBE
YCBOGHHUSI OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpo(uiiss M HaIMpaBICHHOCTH
JalbHENIero o0yyeHusl.

OO1miee yuciIo 4acoB, OTBENEHHBIX MJIS M3YYEHHs] XMMHHM Ha YpOBHE OCHOBHOIro o0miero oOpa3oBaHUS,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COILEPKXAHUE OBYYEHMUSA

8 KIIACC

HepBOHa‘IaJILHI)Ie XUMHUYECCKHUE ITOHATUA

[Ipenmer xumun. Posb XMMuM B )KM3HM YeJIOBEKa. XUMUS B cUCTeMe HayK. Tena u BemectBa. Ou3nyeckue
CBOfICTBa BCIIICCTB. ArperaTHoe COCTOAHHEC BCILICCTB. HOHHTHG 0 MCTOJIax IMO3HAHHUA B XUMHUH. qI/ICTBIe BCIICCTBA
u cmecr. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJEKYJIBl. XUMUYECKHUE deMEHThI. CUMBOJIBI XUMHUYECKUX 3JEMEHTOB. [IpocThie U Cl0KHBIE
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH TIIOCTOSHCTBA COCTaBa
BCIICCTB. OTHOCI/ITCJIBHEUI aTOMHasdA Macca. OTHOCI/ITCJIBHEUI MOJIeKy.HHpHa}I Macca. MaCCOBaSI J0JIA XUMHUYECKOI'O
9JIEMEHTA B COCIMHEHMH.



KomnuectBo BemectBa. Moisib. Mossipaas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX
enuHuIl BeuiectBa. Pacuérel mo popmynam XUMHUYECKUX COCTUHEHUH.

dusznueckue U XUMUYECKUE SBJICHHS. XUMUYECKas peakiusi U e€ Mpu3HaKd. 3aKOH COXPAaHEHUS MacChl
BellecTB. XuMHueckue ypaBHeHud. Kiaccupukanuss XuMUYeCKHMX peakuuil (COeqUHEHMs, pa3IoKeHus,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH TMOCYyIIOH, MpaBuiamMu pabOThl B JIAOOpaTOpUU M TpuéMamMu OOpaimieHus C
1abopaTopHbIM 00OpYy/IOBAaHUEM, M3yYEHHE M ONUCaHhe (QU3UYECKHX CBOICTB 00pa3loB HEOPraHUYECKHX
BellecTB, HaOMOAeHHe Pu3nyeckux (IJIaBJIeHHE BOCKA, TasHUE JIbJa, paCTUPAaHUE caxapa B CTYIKE, KUICHHUE U
KOHJICHCALIUSI BOJ/IbI) U XUMUYECKUX (TOPEHUE CBEYH, TPOKATMBAHUE MEIHOM MTPOBOJIOKU, B3aUMOJICHCTBUE MeTia C
KHUCJIOTOW) SIBJICHUH, HaONIOJEHHWE M ONMCAaHHE NPU3HAKOB NPOTEKAHUS XUMHUECKUX PEaKIuid (pas3iioskeHue
caxapa, B3aMMOJICHCTBHE CEpPHON KHUCIOTHI C XJOpHIOM Oapus, paszioxkenue ruapokcuna menu (l1) mpum
HarpeBaHuu, B3auMoeicTBHe kene3a ¢ pactBopoM conu menu (Il), uzydenue crnocoOGoB paszieneHuss cMeceil: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHHME, IUCTHIUIALMS, XpoMarorpadus, MNpOBEACHUE OYUCTKU
MOBAPEHHOI CoM, HAOIIOJACHWE W OIMCAaHHWE pPE3YyJIbTaTOB IPOBEICHHUS OMBITA, HIUTIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHHUE MOJIeIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaskHeiinmue npeacTaBuTe 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciopomx — sineMeHT W mpocToe BemecTBo. Haxoxnenue
KHCIIOpOJla B MNpUpOJe, (PU3MYecKue M XHUMHUYeckue cBoiicTBa (peakuuu ropenus). Oxcuzasl. Ilpumenenue
kucnopona. CriocoObl MOMydeHHs] KUCIOpoJa B JabopaTopuu W MpOMbIIUIEHHOCTU. KpyroBopot kxucnopoga B
npupoae. O30H — alIOTpoIHas MOAU(UKAIIHS KUCIOPOAA.

TemmoBoit 3PPeKT XUMHYECKOH pEaKIuu, TEPMOXMMHUYECKHE YpPaBHECHHS, 3K30- U IHIOTECPMUUYCCKUE
peakiuu. TOMIMBO: Yroiib W MeTaH. 3arps3HEHUE BO3/yXa, YCHJICHHE MAapHHUKOBOTO 3(QeKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — anemeHT u npoctoe BeiecTBo. HaxoxxaeHue BoJopoaa B Mpupojie, Gpu3ndeckue 1 XUMHUIeCKue
CBOMCTBa, MPUMEHEHNE, CIIOCOORI MoyueHus. Kuciorer u comnu.

Mounsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoWcTBa BoAbl. Boma kak pactBoputenb. PactBopsl. HacblllleHHbIE M HEHACHILLIEHHBIE
pactBOpbl. PacTBOprMOCTH BemiecTB B Bojie. MaccoBasi J10Jis BEUIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B KM3HM 4esoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHue
MPUPOIHBIX BOJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss neoprannueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIOB: c0Je00pa3yromme
(ocHOBHBIE, KHCIOTHBIE, aMdoTepHble) U HeconeoOpasywomue. Homenknarypa okcunoB. Dusnueckue u
XMMHUYECKHE CBOICTBA OKCHIOB. [lonmydueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHoBaHMi: mIENOYM W HepacTBOpUMBbIe oOcHoBaHMs. HomeHnkmnatypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHne ocCHOBaHUH.

Kucnotel. Knaccudukanus xucinot. Homenknarypa kuciaor. @uznueckre 1 XUMUYECKHE CBOMCTBA KHUCIIOT.
Pan akruBHocTn MetaiutioB H. H. bekerosa. [lonyueHue kucnor.

Comun. Homenknarypa coseil. @u3nueckre 1 XMuMAYECKHe cBorcTBa cosell. [lomydenne coneil.

I'enernyeckas cBSA3b MEXAY KJacCaMHM HEOPTaHUYECKUX COECTUHEHHM.

Xumuueckuii IKcnepumennt.

KayeCTBEHHOE ONpeeieHHEe COePKaHus KUCIOpoia B BO3AyXe, OJydyeHue, coOupaHue, paclio3HaBaHUe U
M3Y4YE€HHE CBOMCTB KHCIIOpPO/1a, HAOJt0/IeHNE B3aUMOJEHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHHS
U TpeKpalleHus TopeHus (mokapa), 03HaKOMJIEHHE ¢ o0pa3liaMy OKCHIOB U OMHCAHHME UX CBOMCTB, MOJIyYEHUE,
coOupaHue, paclio3HABaHUE M H3YyYEHHE CBOMCTB BOAOpOJa (TOpEHHE), B3aMMOJACHCTBHE BOAOPOJAA C OKCHUAOM
meau (I1) (B0O3MOKHO UCTIONB30BaHUE BHUICOMATEPHAIIOB), HAOIIOCHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM | MOJb,
UCCleIoOBaHie 0COOEHHOCTEN PACTBOPEHUS BEIIECTB C Pa3IM4HON pacTBOPUMOCTHIO, IPUTOTOBICHUE PACTBOPOB C
onpeneaéHHONM MacCOBOM JI0JIe pacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBHE BOJBI C MeTaUlaMu (HaTpUEM U
KaJpIiieM) (BO3MOXKHO HCIIOJIH30BAHKME BHUICOMATEPHAIIOB), UCCIIEOBaHNEe 00pa3llOB HEOPTaHMUYECKUX BEIIECTB
Pa3IMYHBIX KJIAcCOB, HAOIOACHUE U3MEHEHHUS OKPACKU WHIUKATOPOB B PACTBOPAX KUCIOT U MIEIOYCH, H3ydeHUE
B3auMozeicTBus okcuma wmeau (1) ¢ pacTBopom CepHOM KHCIOTBI, KHCIOT C METaUIaMH, PEaKIUi



HEWTpaNIU3alny, NOJy4eHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO METajlla IPYTMM M3 pacTBOpa
COJIY, PEILIEHUE PKCIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxxHeHme KjIacchl HEOPraHMUECKUX COSAUHEHUI.

Ilepuoanyeckuin 3akoH u Ilepuonuyeckass cucrema xumudeckux diemeHtos JI. . Menaeieesa.
Crtpoenne atoMmoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBble MOMBITKK KIAaCCH(PUKALUU XUMUYECKUX 31eMEHTOB. [loHATHE O Tpymmax CXOAHBIX SJIEMEHTOB
(menoYyHble W MIENIOYHO3EMEIbHBIC METAJUIbI, TAJOTCHBI, MHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpPhIE 00pa3yroT
amM(pOTepHBIC OKCUIBI ¥ TUAPOKCHUJIBI.

[lepuonnueckuit 3akoH. Ilepuonnueckass cucrema xumuueckux osnemeHtoB [J[. M. MeHnneneesa.
Koportkonepuoanass u minuHHONepuonHass (opmbl Ilepuonuyeckoil cucrembl xumudeckux snemeHtoB JI. U.
MenpneneeBa. Ilepuoast u rpynmbl. OU3NYECKUH CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB NEPHOJIa U TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX snep. M3orombl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK
aToMoB TiepBbIX 20 xumudeckux siaeMeHToB llepmoamdeckoin cuctembl . Y. MennaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA IO €ro nojoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH  HM3MEHEHHS  pajguyca aTOMOB  XHMHYECKHX  DJIEMEHTOB, METAUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenue [lepmonnueckoro 3akona u Ileprognyeckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku U npaktuku. /. . MenzaeneeB — y4€HbI U TpaXKJaHUH.

Xummnueckas cBsi3b. KoBasieHTHast (MOJIsipHAs U HEMOJISIPHAS ) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX
snemMeHTOB. MloHHas CBs3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ilponeccel  okucineHus U
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

W3Yy4YeHHE 00pa3I[OB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOICHCTBHE TUIPOKCH A IMHKA C PACTBOPaMH
KHCJIIOT W IWIEJIOYEH, MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOLUIUX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiny pa3ioKeHUs, COSTUHECHHUS ).

Meoswcnpeomemmnwie céasu

Peanuzamuss MexnpeaMETHBIX CBA3€H NpU HM3yYEHHMM XHUMHHM B 8 KJacce OCYIIECTBISIETCS 4epes
UCIONIb30BaHNE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHITHU, TaK U TOHITHM, SIBISIOIIUXCS CHUCTEMHBIMHU IS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAyYHbIE TOHATHS: HAY4YHBIM (DaKT, THUMOTE3a, TEOpUs, 3aKOH, aHaIU3, CHHTE3,
KJIaccuuKanms, NepuoANIHOCTh, HAOIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHHUE, MOJIENb, SIBJICHHUE.

®usnka: marepus, aToM, DJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIWJA, H30TOMNbI, PaTUOAKTUBHOCTB,
MOJIEKYJa, DJIEKTPUUYECKUH 3apsi/, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ra3, (PU3NYECKUe
BEJIMYUHBI, €TUHULIBI U3MEPEHUs, KOCMOC, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: porocuntes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEpATbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOIMAeMbIe, TOIUIMBO,
BOJIHBIE PECYPCBHIL.

9 KUIIACC

BemecTBo M XMMH4YecKas peakius

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snemeHToB /. Y. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOMCTB XHMHMUYECKHX 3JEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kamusi,
KaJIBIUSI ¥ UX COCTMHEHWA B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B [leproanueckoi cucteMe u CTpOoeHHUEeM
UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUYECKOW CBSI3U. THUNBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKUX BeHIecTB. XHMHUYECKHE CBOWCTBA BEILIECTB,
OTHOCAILIMXCSA K pa3IM4YHbIM KJIACCaM HEOPraHWMYECKUX COEIMHEHHH, T'€HETHYeCKas CBs3b HEOPraHWYECKHX
BEILIECTB.

Krnaccudukanus XuMUYECKIX pEaKUid MO pa3IWYHBIM MPU3HAKaM (IO YHUCITY U COCTaBy YYacTBYIOIIUX B
peaKkiuu BEIIEeCTB, MO TEeIIOBOMY 3((eKTy, M0 M3MEHEHHUIO CTENeHEeH OKUCIEHHS XMMHYECKUX AJIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHIO KaTalu3aTropa). K30- U SHIOTEPMHUUECKHE PEaKIIui, TEPMOXUMUYECKIE YPABHEHHUS.



[Tonste o ckopoctu xumuyeckoil peakiuu. [loHsTHE 00 00paTUMBIX M HEOOPATUMBIX XHUMHUYECKHUX
peakiusx. IloHsATHE O TOMOTEHHBIX M TeTepOoreHHbIX peakuusax. [lonsrtue o xatanuze. [loHATHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUAIOMINE HA CKOPOCTh XUMUYECKON PEaKkIuy 1 TOJI0KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, SJIEKTPOHHBIA OanaHC OKHCIUTEIbHO-BOCCTAaHOBUTEIBHON
peakiuu. CocTaBjieHHE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN C HCIOJIb30BAaHHEM METOJa
AJIEKTPOHHOTO OasiaHca.

Teopust SIEKTPOTUTHUECKONW AUCCOLUMAIMU. OIEKTPOJUTHI M HEIIEKTPONUTH. KaTuoHbI, aHHMOHBI.
MexaHu3M Auccoluaniy BEUIeCTB ¢ pa3jiMuyHbIMU BUJAMH XUMHYecKoi cBsi3u. Crenenp nuccounanuu. CUlbHbIE
U cJ1a0ble AJIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YcioBHS NMPOTEKAHHS PEAaKLMi MOHHOIO OOMEHA, IMOJHBIE M COKPAIEHHBIE
WOHHBIE ypaBHeHHMA peakiuii. CBOHCTBa KHCJIOT, OCHOBaHMH H CcoOJlleli B CBeTe MpPEACTAaBICHHUNA 00
ANEKTPOIUTHYECKON qucconuanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comneil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKHX PEIMETOK HEOPTraHWYECKHX BEUIECTB — METAUIOB H
HEeMeTaJIOB (rpaduta M ajiMasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPUS), HCCICAOBAHNUE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON pEaKIMy OT BO3JEHCTBUS Pa3IMYHBIX (DAaKTOPOB, HCCIIEIOBAaHHE 3JIEKTPOINPOBOJHOCTU PACTBOPOB
BEIIECTB, MPOIIecca JAUCCOIMAIIMKM KHUCIIOT, IIeloueld U coieil (BO3MOXKHO HCIOJIb30BAaHUE BHUAECO MATEpPUAIIOB),
IIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIIMX MIPU3HAKU IIPOTEKAHUS peakluii MIOHHOTo oOMeHa (o0pa3oBaHME OCajiKa,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJbI), ONBITOB, WILTIOCTPUPYIOIINX IPUMEPHI OKHUCIUTEITFHO-BOCCTAHOBUTEIBHBIX
peakuuii (TopeHue, peakiiyu pas3oKeHus, COSTUHEHNS), pacCllO3HaBaHHEe HEOPraHUYECKUX BEIECTB C MOMOIIbIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI, PEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 X coeTUHEHUS

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIE CTENICHH OKHCIICHHSL.
Crtpoenue U pu3MUECKHEe CBONWCTBA MPOCTHIX BELIECTB — rajIor€HOB. XMMHUYECKUE CBOMCTBA Ha MpHUMEpE XJIopa
(B3aMMOJEHCTBUE C MeTajUlaMH, HEeMeTaJulaMH, Iesodamu). XiopoBojopod. CoisHas KHCIOTa, XUMHYECKHE
CBOMCTBA, IOJIyYEHUE, IpUMEHEHne. [[eficTBHE XJIopa M XJIOpPOBOAOPOJA HA OPraHM3M ueloBeKa. Bakueimme
XJIOPU/IBI ¥ UX HaXOKICHUE B PUPOJIE.

OOmias xapaktepucTtuka 3yeMeHToB VIA-rpynmnsl. OcoO€HHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTETEHU
okucneHus. CrtpoeHue M (U3MYECKHE CBOMCTBA MPOCTBIX BELIECTB — KHUCIOpPOJa U Cepbl. AJUIOTPONHBIE
MOTUGUKAIIME KHCIOPOAa M Cepbl. XUMHUECKHEe CBOMCTBa cepbl. CepoBOIOpOI, CTpOeHHE, (U3UYECKHE H
XHUMHYeCKHe CBOMCTBA. OKCHIBI Cephbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHI0B. CepHas KHCIO0Ta, GU3NIECKUE U
XUMHUYECKHE CBOICTBa (00IIME Kak IpEICTaBUTENs Kjacca KUCIOT U creruduyeckue). XuMHUUYECKHE peakiuy,
JIe’Kalllye B OCHOBE MTPOMBILIIEHHOTO CIIoco0a rnoyyueHust cepHoil Kucnotel. [Ipumenenne ceproii kuciaotsl. Comu
CepHON KHCJIOTHI, KadeCTBEHHasl peakius Ha cynbdar-uoH. HaxoxxaeHue cepsl U €€ COCJUHEHUN B MPHUPOJIE.
XUMHUECKOE 3arpsi3sHEHUE OKPYKAIOIIEH CPeIbl COSTMHEHUSIMH Cephl (KHCIOTHBIE TOKIH, 3arPsS3HEHUE BO3IyXa U
BOJIOEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHUS.

OOmias xapakrepuctuka 3eMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOEHUsS] aTOMOB, XapaKTepHbIE CTETIEHU
OKHCIIeHHs. A30T, paclpoCTpaHEHUE B NpHpoJie, PU3NUECKHe U XUMHUYeckHe cBOHCTBa. KpyroBopor azora B
npupoje. AMMHaK, ero (U3NYecKre M XMMHYECKHE CBOWCTBA, MONydeHHE W npuMeHeHne. Cojau aMMOHUS, MX
¢dusnveckne M XUMHYECKHE CBOWCTBA, NMpUMeHeHWe. KadecTBeHHas peakiyisi Ha WOHBI aMMOHHUS. A30THas
KHUCJIO0Ta, €€ MmoiyyeHue, (U3NYecKrue U XUMHYEeCKHe CBOMCTBa (0OIIMe Kak MpeICTaBUTENs Kiacca KHCIOT U
cneunpuyeckue). lcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX YAOOPEHMIA.
XUMHUECKOE 3arpsi3HEHHE OKPY)KAIOIIEH Cpeibl COSIMHEHUSMH a30Ta (KHCIOTHBIE JOXKIIHU, 3arpsi3HEHNE BO3/IyXa,
mo4Bel M BoAoéMoB). Dochop, ammmorponHbie Moaudukanuu dochopa, GU3HIECKHE U XUMHYECKHE CBOWCTBA.
Oxcun dochopa (V) u dbochopHas kuciora, Pu3ndeckue U XUMHUECKUE CBOMCTBA, olyueHue. Vcrnonbp3oBanme
¢dochaToB B kKauecTBe MUHEPAILHBIX YI00OPCHUA.

O6mras xapaktepuctuka 31emMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIE CTCTICHU
OKHUCJIEHUS. YTJepoJ, alJIOTPOINHbIE MOAU(UKAIIMY, PAacCIpOCTpaHEHHE B MpPHUpOJe, PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Omus. KpyroBopor yriaepoma B mpupone. OKcuIbl yriepona, uX (pU3NYecKHe W XUMUYECKUE
CBOWCTBa, ICHCTBHE HA JKUBbIE OPraHU3MBbI, IOJYYCHUE U MPUMEHEHHE. DKOJOTHYECKUE POOIEMBI, CBSI3aHHBIE C
okcuaom yriepona (1V), rumoresa rio0aabHOTO MOTEIICHUST KJIUMaTa, MApHUKOBBIA A PeKT. YrompHas KUCIO0Ta



n e€ conu, ux (QuU3MUECKHe M XMMHUYECKHE CBOMCTBA, MOJyueHUE W NpuMeHeHHe. KadecTBeHHas peakuus Ha
KapOoHaT-MOoHKI. Mcronb30Banne KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIIJICHHOCTH M CEJTLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCOUHEHHUSX yriepoja (MeTaH, 3TaH,
STWJIEH, aleTWIEH, 3TaHoJ], TJIUIEepUH, yKCycHas kuciota). [IpupoiHble MCTOYHUKU YIIIEBOJOPOIOB (Yroib,
MIPUPOJIHBIN Ta3, HEPTH), TPOIYKTHI UX MepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIIEHHOCTH. [ToHsATHE O
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KMpaxX, Oelkax, YriieBOJAax — U UX POJH B JKU3HH YelIOBeKa. MarepualibHOe
€MHCTBO OPraHMYECKUX U HEOPTAHUUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnyeckue 1 XuMu4eckiue CBOWCTBA, MoJdyyeHue U npuMeHeHue. CoeMHEHUs] KPEMHHUS B
npupose. OOmme mnpeacraBineHuss o0 oxcuge kpemaus (IV) u kpemuueBoit kuciore. CHIMKAThI, HX
UCIIOJIb30BaHHWE B OBITY, B TPOMBIIUICHHOCTH. BaKHEHIWE CTPOUTENbHBIE MaTepUANIbl: KEpPaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eroH. IIpobneMbl 0e30MacHOrO MCIONB30BAaHHUS CTPOMTEIBHBIX MAaTepHajoB B
MTOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHOM KHCIIOTHI, MPOBEJACHHE KaueCTBEHHBIX
peaknuii Ha XJIOPUI-UOHBI W HAOIIOJCHUE MPU3HAKOB MX NPOTEKAHUS, OMBITHI, OTpa)karolue (U3MUecKue M
XMMHUYECKHE CBOMCTBA TallOTEHOB M WX COCIWHEHUN (BO3MOXKHO HCIOJIb30BaHUWE BHUAEOMATEPUATIOB),
O3HaKOMIIeHHE ¢ o0pa3lamMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMIIEHUE C O0pa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BHUAEOMATEpUasoB), HAOIIOJAEHHE Ipolecca OOYIrJMBaHUS caxapa IOJA JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCJIOTHI, M3yYEeHUE XMMHUYECKHUX CBOMCTB pa30aBICHHOW CEpPHOW KHCIIOTHI,
MPOBEJICHUE KAaueCTBEHHOM peakuu Ha Cyib(haT-UOH U HAOMIOACHHUE TpU3HaKa €€ MPOTeKaHUs, 03HAKOMJICHHE C
¢buznueckuMu CcBOMCTBaMH a30Ta, Gochopa U UX coeAMHEHUN (BO3MOXKHO HCIIOJNIb30BAHHE BHICOMATEPHAIIOB),
obOpa3iamu a30THBIX U (HOCHOPHBIX yMOOPCHHI, MOJIydeHHEe, COOMpaHue, pacro3HaBaHUE M M3yYCHHE CBOWCTB
aMMHaKa, MPOBEICHWE KAYECTBCHHBIX PEaKIMii Ha MOH aMMOHHS W (pochaT-uoOH W M3yUeHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), U3y4YE€HUE MOJIeTIel KPUCTAIUTMUECKUX PEIIETOK anMasa, rpaduta, QysiepeHa, 0O3HaKOMICHUE
C TPOIECCOM aJIcOpOLMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOHMCTBOM MIPOTHMBOrasa,
MoJIyueHue, coOupaHue, pacro3HaBaHUE W M3YYEHHUE CBOMCTB YIJIEKHCIIOTO rasa, HMpOBEIACHHME KaueCTBEHHBIX
peakiuii Ha KapOOHAT U CHUJIMKAT-UOHBI U M3yYEHHUE MPHU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTANbHBIX 3a7a4 Mo TeMme «BakHelllne HeMeTalulbl U UX
COCJIMHECHHUS.

MeTa/uibl M UX COeIMHEHUSI

OO0mrast xapakTepUCTHKA XHUMHUYECKUX OJEMEHTOB — METAJVIOB Ha OCHOBAaHWU UX TIOJIOKEHUS B
[lepuonnueckoii cucreme xumuyeckux 3nnemeHToB J. V1. MenaeneeBa u ctpoenus aromoB. CTpOEHHUE METaJUIOB.
Meramnueckas CBA3b M METaJUIMUECKas KpUCTaUIMUecKass pPelETKa. DJIEKTPOXUMHYECKUN psiji HANpsKEHUU
MeTaisioB. dusznueckue U XUMHUYECKHE cBOMcTBa MeTamioB. OOmme crnocoObl nmoxydeHust MeramioB. [lonarue o
KOPPO3UH METAIJIOB, OCHOBHBIE CIOCOOBI 3alUThI WX OT Kopposuw. CIuiaBbl (CTalb, YYT'yH, AIOPATIOMHHUMN,
OpoH3a) U UX MPUMEHEHHE B OBITY M MMPOMBITIIIEHHOCTH.

[Ilenounsle MeTasiel: nojoxenue B Ilepuoanueckoit cucreMe xumuueckux ainemeHToB J[. M. Menneneesa,
CTPOCHHE HUX aTOMOB, HaXOXJeHHE B Mpupoje. Puznueckue M XMMHUYECKHE CBOMCTBA (Ha MpUMEpe HATpus U
kanust). OKCUIBI U THAPOKCUIBI HATPHUSA U Kanus. [[puMeHeHne mMeI0uHbIX METAJIOB i UX COCTMHEHUH.

[[lenouno3emenbHbIE METAUIBI MAarHUN M KalblMil: nojioxkeHue B [lepuoanydeckoil cucreMe XMMUYECKUX
sanemeHToB J[. . MenneneeBa, cTpoeHMe MX aTOMOB, HaxoxjaeHue B mpupoae. dusmyeckue m XUMUUYECKUE
CBOMCTBAa MarHus U Kayiblusa. BaxxHeilmme coeTMHCHUS Kanblus (OKCUI, THAPOKCUI, coiin). JKECTKOCTh BOABI U
CrocoObI €€ yCcTpaHEHUSI.

AmoMuHuii: nonoxkenue B [lepuoaudeckoii cucreme xumuueckux aneMenToB . . MenneneeBa, crpoeHne
aToMa, HaxoXxaeHue B mpupone. PU3NYECKUe U XUMHUYECKHE CBOWCTBA alroMUHUS. AMGDOTEpHBIE CBOICTBa
OKCHJIa ¥ THIPOKCUA ATTFOMUHUS.

Kenezo: monoxkenne B Ilepronnueckoit cucreme xumuueckux annemeHtoB [[. Y. MenpaeneeBa, crpoeHue
aToMa, HaxoXXJeHHe B npupoje. Puznueckue U XUMHUUYECKHE CBOMCTBA jkene3a. OKCUIbI, TUAPOKCUIIBI U COJHU
xene3a (1) u sxxenesa (111), ux cocras, cBOMCTBa U MOTy4CHUE.

Xumuueckuii IKcnepumenm:



O3HaKOMJIeHHE ¢ 00pa3liaMu METaJlJIOB U CIUIaBOB, WX (PM3MUECKUMHU CBOMCTBaMH, U3yUY€HUE PE3yJbTaTOB
KOPpPO3MH METa/UIOB (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJACHCTBHS OKCHAA
KallbIlUsl U HATPUS C BOJOW (BO3MOXKHO HCIOJB30BAaHHE BUICOMATEPHUATIOB), MCCICIOBAHUE CBOUCTB KECTKOM
BOJbI, Ipollecca TOPEHUs XKejle3a B KHUCIOpoJe (BO3MOXHO HCIOJB30BaHME BHUAEOMATEpUAOB), MPU3HAKOB
MPOTEKaHMs KaYeCTBCHHBIX PEaKIUil Ha MOHBI: MAarHus, KajbllHs, aJlOMUHMS, [MHKa, xkene3a (I1) u xenesza (1),
menu (Il), HaOmroneHue W omMcaHWe MPOLECCOB OKPAIIMBAHUS IUIAMEHM HOHAMH HATpUs, Kallusd M KaJbIHs
(BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUAIIOB), UCCIIEAOBaHUE aM(OTEPHBIX CBOWCTB TMIPOKCHAA ATIOMHUHUS U
TUIPOKCH/IAa IUHKA, pEeHICHHE SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BajkHelIne MeTasibl U UX COSAUHEHUS.

XuMHUSA U OKPYKAKIIAs cpeaa

BemectBa u Marepuansl B IIOBCEIHEBHOM JKHM3HM 4YeEJIOBEKa. be3omacHOe HCIOJIb30BaHUE BEILECTB U
XUMHAYECKHUX peakiuii B ObITy. [lepBast moMoIIb MPpH XMMUYECKUX 0XKOTaX M OTPaBICHUSIX.

XUMUYECKOe 3arpsi3HeHUE OKpYKarolel cpeipl (MpeieabHas J0mycTUuMasi KOHIEHTpallks BELIECTB, Jlajlee —
IT/IK). Ponbp Xxumuu B penieHnH SKOJIOTHYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTEpUaJbl).

Mesicnpeomemmuwle céa3u

Peanuzamusi MEXNpeAMETHBIX CBA3€H MpH HM3y4YeHUHM XUMUU B 9 Kilacce OCYIIECTBISIETCS uepes
WCTOJB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W MOHATUH, SBISIONIUXCS CUCTEMHBIMU JUIS
OTJENbHBIX NIPEJIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIE TMOHATUA: HAY4YHBIH (DaKkT, TUIOTe3a, 3aKOH, TEOpHs, aHalIu3, CUHTE3,
KiaccupuKanus, NepUoAUYHOCTb, HAOIIOEHUE, SKCIIEPUMEHT, MOJCTUPOBAHUE, U3MEPEHUE, MO/JIENb, SBICHUE,
MApHUKOBBIN (PQPEKT, TEXHOIOTHSI, MATEPHAIIBI.

@dusmka: Marepus, aToM, ODJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIbI, PaJUOAKTHBHOCTD,
MOJIEKYJIa, JEKTPUUECKUN 3aps]], IPOBOJHUKH, MTOIYIPOBOAHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBa, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMYECKAs peIIETKa, CIUIABHI,
(u3nyecKre BeIMYUHBL, €IMHULIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KocucTeEMa, MUHEPATIbHBIE yIOOpPEHUS, MUKPOAJIEMEHTHI,
MaKpOdJIEMEHTbI, MTUTATEIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAaeMble, TOIUIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHMSI IPOrpPaMMbl OCHOBHOI'O OOLIEro 00pa3oBaHMs IOCTUTAIOTCA B XOJE
o0y4eHHs XMMHU B €MHCTBE y4eOHOW M BOCIHTATENBHOW AEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMHU
POCCHICKMMH  COIIMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, TPHUHATHIMH B OOILECTBE
IIpaBUJIaMU ¥ HOPMaMM HOBEJEHHS M CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTUS M COLMAIIN3ALUU
o0yJaronmxcs.

JIuuHOCTHBIE PE3yNbTAaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS  CHCTEMOM
MO3UTHUBHBIX [IECHHOCTHBIX OPUEHTALIMI U PACUIMPEHHE OTIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K OTE€YECTBEHHOMY KYyJbTYpHOMY, HCTOPHYECKOMY M Hay4yHOMY HAacleaulo,
MTOHWMAaHWMsI 3HAYCHUS XUMUYECKOI HayKH B )KU3HU COBPEMEHHOTO O0IIECTBA, CIIOCOOHOCTH BIIA/IETh JTOCTOBEPHOM
uHbopMamueli O TEepeAOBBIX JTOCTH)KCHUSX M OTKPBITUAX MHPOBOM M OTCUYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpOilcTBE MUpa U OOLIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

NPEJCTaBICHUS O CONHMAJIbHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOIICHHHA B KOJUICKTHBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4ueOHOMCCIeA0BaTENbCKOM, TBOPUECKOH U
ApYyTrUX BHUJAX JAEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW MAEATENbHOCTU IPU BBIIOJHEHUU
y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBIIOJHEHMH XUMHUYECKUX HKCIEPUMEHTOB, CO3JaHMM Y4EOHBIX IPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHUMAHMIO M B3aMMOIIOMOIIM B IPOIECCE ITOM y4eOHOH NesTeTbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHIE U TIOCTYIKM CBOMX TOBAPHILEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMA MOCIEICTBUIA MOCTYIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PDEHUYECKHE TMPEJCTABICHUS O BEMECTBE W XHMHYECKOH pEaKIWH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JUIS TIOHUMAHUS CYITHOCTH HAYYHOW KapTHUHBI
MUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IbI, B3AUMOCBS3SIX YeJI0BEKa C IPUPOIHOM
Cpenoii, 0 pojy XMMHMHU B TIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAlpaBJICHHBIE HA TMOJYYCHHWE HOBBIX 3HAHHMW 1O XWMHUHU, HEOOXOIMMBIE IS
OOBsICHEHUS] HAOJII0JaeMbIX IPOLECCOB M SIBICHUN, MO3HABATEIbHON, WH(POPMAIMOHHON M YMUTATEIbCKOU
KYJIBTYpBI, B TOM YHCJI€ HAaBHIKOB CAMOCTOSATENBHOW pabOTHI C YUeOHBIMH TEKCTAaMH, CIIPABOYHOW JIUTEPATYPOH,
JOCTYIMHBIMU TEXHUYECKUMHM CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00Y4EHHUIO U MO3HAHMIO, JH0003HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHHUIO,
MIPOEKTHOM M MCCIIEIOBATENbCKOM AESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJI€HHOCTH U YPOBHS 00Y4YEHUS B
JalbHEUIIEeM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOULICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKU Ha 3JI0POBBIN
00pa3 JKW3HU, OCO3HAHHE MTOCIIEICTBUI U HEMPHUSATHE BPEIHBIX MPHUBBIYEK (YITOTPEOICHHS alTKOTOJIs, HAPKOTHKOB,
KypeHHUsI), HEOOXOAMMOCTH COOJIIO/IEHNs IPaBHJI O€30MaCHOCTH MPH OOpaIIeHUH ¢ XUMUYECKUMU BEIIeCTBAMU B
OBITY U peabHOM JKU3HHU;

5) TPy/A0BOTO BOCIUTAHUS

WHTEpEC K TMPAKTHUYECKOMY HW3YUEHHUIO mMpodeccwii M Tpyda pa3InIHOTO poOJa, YBaXECHHWE K TPyay H
pe3yabTataM TPYJOBOH JEATENbHOCTH, B TOM YMCJIE€ HA OCHOBE NPUMEHEHMs NPEIMETHBIX 3HaHWUH IO XHMUH,
OCO3HAHHBIN BHIOOP MHIMBHYyaTbHON TPACKTOPHH MPOIODKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTM K XHMHUH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHEmHOH mnpodecCHoHaIbHOM
NESTeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh alalTUPOBATLCS B MPO(ECCHOHAIBHON CPEIE;

6) 9IK0JIOTHYECKOT0 BOCTIHTAHUA:

HKOJIOTUYECKU L1e1eco00pa3Hoe OTHOUICEHHWE K TMPHUPOJAE KaK HCTOYHUKY >KM3HM Ha 3emiie, OCHOBE €
CYIIECTBOBAHUS, TOHUMAaHKUE IIEHHOCTH 3/I0pOBOTO M 0€30macHOro odpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (DHU3MUECKOMY U IICUXHMYECKOMY 3J0pOBbIO, OCO3HAHUE IIEHHOCTH COOJIOAEHUS IpaBUil



0e30MacHOro MoBeACHUs MpHU padoTe C BEIIECTBAMH, a TAKXKE B CUTYalMSX, YIPOXKAIOIIUX 3/0POBHIO U KU3HU
JTIOJICH;

CIIOCOOHOCTH MPHUMEHATH 3HAHWS, MOJTydaeMble MPU U3YUYCHUU XUMUH, JJIs PEIICHUs 3a/1ay, CBS3aHHBIX C
OKpY KaloIel MPUPOITHON CPeloH, MJisi TOBBIIMICHHUS YPOBHS YKOJOTHYECKON KYIbTYpPHI, OCOZHAHUS TJI0OAIBHOTO
XapakTepa HKOJIOTMYECKHUX MpoOsieM M MyTed MX peHIeHUsS MOCPEICTBOM METOJ0B XHUMHH, 3KOJIOTHYECKOTO
MBIIICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B MTO3HABATEIILHOW, KOMMYHUKATHUBHOM U COLIMATBLHOMN MPAKTUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe MmeranpenMETHBIX pPE3yJabTaTOB BBIACISAIOT 3HAYUMBIE Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
oOlIeHay4HbIe MOHATHUS (3aKOH, TEOPHs, MIPUHIIMII, TUIIOTE3a, (PAaKT, CUCTEMa, MPOIeCC, IKCIEPUMEHT U IPYyroe.),
KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYE€OHBIX MpEeaMeTax W MO3BOJISIOT HAa OCHOBE 3HAHHH U3 3TUX
npeaMeToB (HOpMUPOBATh NPEACTABICHUE O IEJIOCTHOW HAyYHOW KapTHHE MHpa, U yYHUBEpCalbHBIE y4deOHBIC
neiicTBus (MO3HaBaTeNbHbIE, KOMMYHHKATHUBHBIC, PETYJISITHBHBIE), KOTOpbIE 00ecreynuBaloT (GopMUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM /1eATeIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Joruyeckue aeiicrBus:

YMEHHSI WCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHUU 3HAHUM: pPACKPBIBATH CMBICI
XUMHUYECKUX TIOHATUH (BBLACNATh HUX XapaKTepHble NpPHU3HAKU, YCTAaHABIMBATh B3aWMOCBSI3b C JAPYTUMU
MOHATHSIMK ), WCIIOIB30BATh MOHATHS JUISI OOBSCHEHHUS OTACIBHBIX (PAKTOB W SIBJICHHIA, BHIOMPATh OCHOBAaHUS W
KpUTEpHUH U KIACCU(PUKAIUU XUMHUYCCKUX BEHICCTB M XHUMHYCCKHX PEaKIHW, yCTaHABIMBATh MPUIHHHO-
CIIEICTBEHHBIC CBSI3U MEXKJIYy OOBEKTAaMU HU3YYEHHUS, CTPOUTH JIOTUYECKUE paCCYXIEHUs (MHAYKTHUBHEIE,
JeNyKTUBHBIE, 110 AHAJIOTUH ), JIENIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yMEHHUE MPUMEHATHh B MPOIIECCE MO3HAHUA MOHATUS (MPEIMETHBIE U METaNpeIMETHbIE), CUMBOINYECKUE
(3HAaKOBBIEC) MOJIENIM, UCHOJIB3YEMbIE B XMMHUHU, TTPEOOPA30BHIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUHM MOIEIbHBIC
MPEJICTAaBICHUS] — XMMHUYECKUU 3HAK (CMMBOI dJEMEHTa), XUMHuYeckas ¢GopMyla U YpaBHEHHE XUMUYECKOU
peaKiuu — Mpu pelieHn: yaeOHO-T03HABATENbHBIX 33/1a4, C YIETOM 3TUX MOJIENIBHBIX MPEICTABICHHUN BBISBISATH U
XapaKTEePU30BaTh CYIIECCTBEHHbIE MPU3HAKKA H3y4aeMbIX OOBEKTOB — XHMMHYECKUX BEIIECTB U XHMHUYECKHUX
peakiuii, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPUUMHHO-CIICJICTBEHHBIE CBSI3U M MPOTHBOPEUYUS B HM3y4aeMbIX
mpoleccax U sSBICHUSX.

basoBble ucciienoBare/ibCKie JeHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHbBIE BOMPOCHl B Kaue€CTBE MHCTPYMEHTA IO3HAHUS, a TAKKe B KauecTBE
OCHOBBI JUIsl (POPMUPOBAHUS TUTIOTE3HI 11O MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

MPUOOpPETEHUE OMbITa MO IUIAHWPOBAHMIO, OPraHU3alMU U TIPOBEICHHUIO YYEHHUYECKHX AKCIEPUMEHTOB,
yMEeHHE HAOMI0AaTh 3a XOJOM TpoIlecca, CaMOCTOSITENIBHO IMPOTHO3HPOBATh €ro pe3ynbTaT, (OopMyIupoBaTh
000011eHNS U BBIBOJBI TIO Pe3yJbTaTaM MPOBEAEHHOTO OIbBITA, UCCIEIOBAHMS, COCTABIATh OTYET O MPOACTIaHHOM
pabore.

Pabora ¢ undopmanmeii:

yMEHHE BHIOMpaTh, aHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(OOPMALMIO PA3TMUYHBIX BUIOB U (GopM
MPEJICTaBICHHsSI, TOJIYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (HAy4yHO-TIONMYISpHAs JHTEepaTypa XHUMHUYECKOTO
coJiepKaHUs, CIpaBOYHBIC TMOcoOus, pecypchl HWHTepHeTa), KPUTHUYECKH OIEHWBATh TMPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHATh pa3lUYHbIE METOAbl W 3ampochl TpU TOUCKe H 0TOope WHpOpMAIMH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJIsS BBIMOJHEHUS Y4eOHBIX U MMO3HABATENBHBIX 3a]1a4 ONpPeneIEHHOTO
TUIA, TPUOOpETEHHWE ONbITa B O0JACTH HCHOAB30BaHUS HWH(HOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYPOW aKTUBHOI'O HCIOJB30BAaHUS PA3JIMYHBIX TMOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATH
ONTUMaJBHYI0 (OpMY TpEACTaBICHUS WH(OPMALMKM W WILUIIOCTPUPOBATH pEIIaeMbIe 3a/ladll HECIOKHBIMU
CXeMaMH, AUarpaMMaMH, IpyruMu popmMamMu rpaduKu ¥ UX KOMOUHAIMSIMU;

yYMEHHE HCMOJIb30BaTh W AHAJU3UPOBATh B Ipolecce Y4eOHOW M MCCIeA0BATEIbCKOM AESITeTbHOCTH
nH(OPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTAa Ha COCTOSTHUE OKpYXKarolieu
IIPUPOJHOM CPEIBI.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

yMEHHUS 3a7aBaTh BONPOCHI (B XO0jA€ auajora W (WJM) AUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMyIHpOBaTh CBOM MPENIOKEHUSI OTHOCUTEIBHO BBIMOJHEHUS MTPEJIOKEHHON 3a1auH;



YMEHUS MPEACTAaBIATh NOJIYYEHHbIE PE3YIbTaThl I03HABATEIBHONW JEATEIbHOCTH B YCTHBIX M MHUCbMEHHBIX
TEKCTaxX; JIeNaTh MPE3CHTAUI0 PEe3YyIbTaTOB BBIMOJHEHHUS XUMHUYECKOTO AKCIEpUMEHTa (J1ab0opaToOpHOro OIIBITA,
n1abopaTopHOi pabOTHI O UCCIIEOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

YMEHHsI y4eOHOro COTpPYIJHMYECTBAa CO CBEPCTHHUKAMH B  COBMECTHOM  MO3HABaTEJbHOHM U
HCCIIEIOBATENBCKOM 1eATEIbHOCTH MPU PEHICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIUX MUHTEPECOB U
COTJIaCOBaHUSI MO3MLHUN (00CYXIeHHs, 0OMEH MHEHHMSIMHU, «MO3TOBBI€ IITYPMBD», KOOPIWHAIMS COBMECTHBIX
NENCTBUM, ONPEEIIEHNE KPUTEPUEB 10 OLICHKE KAUe€CTBA BHIIIOJHEHHON PabOTHI U IpYTHE).

PeryasiTuBHble yHUBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEIbHO OINPEACINIATh LENIH JEATEIbHOCTH, TUIAHUPOBATh, OCYIECTBISATh, KOHTPOJIUPOBAThH
U TP HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JEATENBHOCTb, BBIOMpaTh Hanbojee >PQPEeKTHBHbIE CHOCOOBI
pereHust y4eOHBIX U MMO3HABATEIbHBIX 33124, CAMOCTOSTENIBHO COCTABIATh WIIM KOPPEKTUPOBATH MPEITI0KECHHBIH
QJITOPUTM JIEUCTBUN NPU BBIMOJIHEHUH 33JJaHUI C YUETOM IOJIyY€HHS HOBBIX 3HAHHUI 00 M3ydaeMbIX OObEKTax —
BEILIECTBAX M pEAKIMAX, OLIEHUBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
HCIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/IjlaraéMble B YCIIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yibTaToOB IO OCBOCHUIO 00S3aTENILHOTO COACPKAaHUS, YCTAHOBICHHOTO JaHHOM
benepanbHOl pabouell MPOrpaMMOil, BBIACNSAIOT: OCBOCHHBbIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHHS, YMEHHS H
CTOCOOBI JIEHCTBUM, criel(UUecKre s MPEIMETHON 00NacTH «XUMHUS», BUIBI EATEIBHOCTH MO TOIYYCHHUIO
HOBOTO 3HAHHs, €ro HWHTEPIPETALNH, NMPEOOpPA30BAaHMI0O M MPUMEHEHHWIO B pA3IMYHBIX YYEOHBIX W HOBBIX
CUTYyaLUX.

K xonmy oOydenuss B 8 Kijacce mpeiMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMUYECKUX MOHATHUM: aTOM, MOJIEKYJa, XUMUYECKUN 3IEMEHT, IPOCTOE
BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOAHAs), BaJIEHTHOCTb, OTHOCHTEIbHAS
aTOMHasi M MOJIEKYJIsipHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JO0JIs
XMMHUYECKOTO JJIEMEHTa B COEAMHEHUH, MOJIAPHBIH O00BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJb,
3JIEKTPOOTPHUILIATEILHOCTh, CTEMEHb OKUCIEHUS, XMMUYECKas peakius, KiacCu(ukalus peakiuii:
peaKuuu COEAMHEHUs, PpEaKlUUHU pPA3JIoKEHUs, peaKkUUU 3aMelIeHMs, peakluu OOMEHa, 35K30- U
SHJOTEPMUUYECKHE PEAKIMH, TEIUIOBOM 3(P¢eKT peakuuu, Sapo aTroMa, JJIEKTPOHHBIN CIION aToma,
aTOMHasi OpOUTallb, PafuyCc aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJspHas KOBaJCHTHAas CBS3b,
MOHHAas CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBas J10Jisl BelleCTBa (MPOLIEHTHAs! KOHIIEHTpaLus) B
pacTBope;

® JJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX IOHATHUM M TPUMEHSATh 3TU MOHATUSA TpU
OIMCAaHUU BEIIECTB U UX MPEBPAILEHUM;

® UCMOJb30BAaTh XUMHUECKYIO CUMBOJIHMKY JJIsi COCTaBICHHs (DOPMYJI BELIECTB U YPABHEHUH XMMHUYECKHX
peakuuii;

® OMpeneNiTh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKHCICHHS JJIEMEHTOB
B OMHApHBIX COEAMHEHHUSAX, MPUHAIJIC)KHOCTh BELIECTB K ONpPENEIEHHOMY KJIAcCy COEIUHEHHH M0
¢dbopmynaM, BUA XMMUYECKOH CBsI3U (KOBAJIEHTHAs M MIOHHAs) B HEOPTaHMYECKUX COEAMHEHUSX;

e packpbiBaTh cMbIca Ilepuogmueckoro 3akonHa JI. M. MeHnneneeBa: AE€MOHCTPUPOBATH MOHUMAHHE
MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX IOJIokeHUs B llepnonnueckoii
CUCTEME, 3aKOHOB COXPAHEHMS MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUEHHUS,
3aKOHa ABOTapo;

® OMNHUCHIBATH M XapakTepu3oBaTh TabiauuHyio ¢opmy Ileprnoauueckoil CHCTEMbl XUMUYECKUX 3JI€MEHTOB:
pasznuuaTh TMOHSTHS «TJIaBHas moarpynmna (A-rpynmna)» u «mobounas noarpymnma (b-rpymnma)», Mansie u
00JIbIIIKE TIEPUOJIBI, COOTHOCUTH 0003HAUEHHUS, KOTOpble UMetoTcs B Tabnuue «llepuoanydeckas cucrema
xumuueckux snemeHtoB J[. M. MenpaeneeBa» ¢ UYUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3apsij s1apa, oOliee YMCIIO AJIEKTPOHOB M PACHpEAeNiCHHE HUX IO
AJICKTPOHHBIM CJIOSIM);

e KJaccU(UIUPOBATh XUMHUECKHE HIIEMEHTBHI, HEOPraHWYECKHE BEIECTBA, XUMHMUYECKHE peakuuu (1o
YUCITY ¥ COCTABY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIUIOBOMY YD PeKTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEHIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPK/Ias OMUCAaHUE NPHUMEpPaMH MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKUX
peaKIunii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIISATH OTHOCHTENBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEeHTa 1o (popMyiie COeMHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XMMHUYECKON PEAKLINU;

MPUMEHSITh OCHOBHBIC OIEpAIllMU MBICIUTEIFHOW JACSITeIbHOCTH — aHAJIW3 W CHHTE3, CPaBHECHHE,
00001IeHNe, CUCTeMaTH3aInIo, KIACCU(UKAILINIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YECHUsI CBOMCTB BEIIECTB M XHUMHUYECKHX DEaKIHi, €CTECTBEHHO-HAyYHble METOJbl MO3HAHUS —
HabItoIeHne, U3MEPEHNe, MOJICIMPOBAHKE, HKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

ClIeIoBaTh IPaBUJIaM IOJIb30BAHMSI XUMUUYECKOM MOCYA0N U J1TabOpaTOpHBIM 0OOPYIOBAHHEM, a TAKXKe
MpaBWJIaM OOpaIIeHUs ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMH T10 BBITIOJTHCHHIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYCHHIO U COOUPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOAA U KHUCIOPOJA),
MIPUTOTOBIICHUIO PACTBOPOB C OMPECIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO BEUIECTBA, IIIAHUPOBATD
U TPOBOJUTH XUMHUYECKHE OHKCIEPUMEHTHI IO PAClO3HABAHUIO PACTBOPOB IIENOYEH U KHCIOT C
MTOMOIIBI0 UHAUKATOPOB (JTakMyc, heHOoI(TaTICHH, METHIIOPAHK U IPYTHE).

K xoHumy oOydenuss B 9 Kiacce IpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPa’KaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHI: XMMUYECKUH JJIEMEHT, aTOM, MOJIEKYJIa, WOH,
KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTETIeHb OKHCIICHUS, XMMHMUYECKas peaklus, XUMHYeCKas CBS3b, TEIJIOBOH 3(D(eKT peakiuu, MoJib,
MOJIIPHBIA 00BEM, pacTBOP, AIEKTPOJIUTHI, HEANEKTPOJIUTHL, EKTPOIIUTHYECKAS TUCCOLMALINS, PEaKIIUU
MOHHOIO OOMEHa, KaTaliu3aTop, XMMHYECKOEe paBHOBECHE, OOpaTUMble M HeoOpaTHMble peakiuw,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAaKLHUHU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTpOnusi, amMQpoTepHOCTh, XHUMHUYECKass CBA3b (KOBAJIEHTHAs, HOHHa,
MeTaJlJIn4ecKasi), KpUCTaJUIMUECKas pPEelETKa, KOppO3Hsl METaJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOMN
peakuuu, npeaeabHo qonyctuMas konuentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX IOHATHH W NPUMEHATh 3TH TOHSATUS TPHU
ONMCaHNM BEIIECTB U UX MPEBPAIICHU;

WCIIOJIh30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBIIeHUs (DOPMYJT BEIIECTB U YPaBHEHUN XMUMHYECKUX
peakuuii;

ONPENENATh BaJCHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB B COCJUHEHUAX PA3IMYHOIO
cOCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPENeNEHHOMY Kiaccy COeAMHEeHW 1o (opMmyiaMm, BHI
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJIMYECKAas) B HEOPraHUYECKUX COCIMHEHMUSX, 3apsij
MOHA 0 XUMHUYECKOU (popmyre, XapakTep cpeibl B BOJIHBIX PacTBOpax HEOPraHMYECKHX COEIMHEHUH,
THI KPUCTAINYECKON PEMETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica llepuoguueckoro 3akona J[. M. MeHaeneeBa U J1EMOHCTPUPOBATh €r0 MOHUMAHUE:
OIMCHIBATh U XapaKTepu30BaTh TabnuuHyo popmy Ilepuoanueckoil cuctreMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyaTth MOHATHUS «TJlaBHAs moarpynma (A-rpymma)» u «nobounas noarpynmna (b-rpymma)y», mansie u
OosblIe TEPHOAbI, COOTHOCUTH OO0O3HAUEHMs, KOTOpbIE HMEIOTCS B TMEPHUOJMUYECKON Tabmule, ¢
YHCIIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij sajpa, ooiiee
YHCIIO 3JIEKTPOHOB M PAaCHpPEEICHNE UX 110 3JIEKTPOHHBIM CII0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTHU B
W3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B MPEIEIax MAJIBIX [IEPUOI0B U TJIABHBIX MOATPYIIIL C
Y4€TOM CTPOCHHUS UX aTOMOB;

KJIAaCCU(UIIUPOBATh XUMHUYECKHE DIIEMEHTBI, HEOPraHWYECKHE BEIIECTBA, XMMHUYECKHUE peakiuu (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY 3PQEKTY, M0 U3MEHEHHUIO CTETIeHEeH
OKHCJICHUS XMMHYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U crenu(UYecKrne XUMHUECKHUE CBOMCTBA MPOCTBHIX U CIOXKHBIX
BEIICCTB, MOATBEPKAAs ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;

COCTaBJIATh YPAaBHEHUS OHIICKTPOJUTUYECKOW TUCCOLMALMU KHCJIOT, IIEJI0YeH M COJEH, IOJHBIE U
COKpaIlEHHBIC ypaBHEHHMS pEaKIUii HOHHOIO OOMEHa, YpaBHEHHUS PEaKIMid, IOITBEPHKIAIOLIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BELLIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IIPOrHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH HPOTEKaHUS
XMMHUUYECKUX MPEBPAILIECHUN B PA3JINYHBIX YCIOBUSAX;

BBIUUCIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIDHYIO MacChl BELIECTB, MacCCOBYIO JIOJIO
XMMHYECKOI0 3JIeMeHTa 10 (hopMyJie COeAMHEHUs, MAaCCOBYIO JOJIIO BELIECTBA B PacTBOPE, MPOBOJUTH
Pacu€Thl 110 YpaBHEHUIO XUMUYECKOM peakLnu;

coOJro1aTh MpaBUia MOJIb30BAHUSA XUMHUYECKOM Mocy/oi M 1ab0paTOpHBIM 000OpYIOBAHHUEM, A TAKKE
npaBuia oOpalieHus C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSAMHU I10 BBINOJIHEHUIO JJAOOPATOPHBIX
XUMHAYECKHUX OIBITOB IO TOJIYYECHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTIEKHCIOTO
rasa);

IIPOBOAUTH PEAKLIMK, IMOATBEP)KIAIOLINE KAaYeCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB: paclO3HaBaTh
OTBITHBIM IYTEM XJIOPUA-, OPOMHUI-, HOAUA-, KapOoHaT-, docdar-, cummkar-, cynbdar-, THIPOKCHI-
HOHBI, KATHOHBI aMMOHMS W HOHBI M3YYECHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOAHBIX PacTBOPAxX
HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aAHAJIW3 U CHHTE3, CPAaBHEHHE,
000011IeHNE, CUCTEMATU3AIUIO0, BBISABICHHE MPHYUHHO-CIICACTBEHHBIX CBS3€H — JUIsl M3y4CHHUSI CBOICTB
BEILIECTB U XUMUYECKUX PEaKLIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl IO3HAHUS — HA0JII0/IEHNE, U3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

Ne HaunmeHoBaHMe pa3ie/ioB U TeM KosinyecrBo yacos DJIeKTpOHHbIe (LM (POBbIe)
n/m MPOrpamMmsl KoHTpo/IbHBIE IpakTH4ecKne 00pa3oBaTelbHbIE Pecypebl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
11 Z(cifziom]ﬁ{x:;a; SS;II?TC;;CKOI?I 5 2 bubmorexa [IOK
CSTEIBHOCTH HEIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa n XuMHUECKHE pEeaKITUU 15 1 Egggﬁ;ﬁiiiﬂﬁﬂ £41837¢
Htoro no pazneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB
21 Bosznyx. Kucnopoa. [onsitie 06 6 Bbu6moreka [JOK
OKCcHIaxX https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonstue o kucnorax u 8 1 bu6nmorexa LIOK
COJIsIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsr. [Tonsarue 06 5 1 1 Bbu6moteka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnnorexa [JOK
COCTMHEHUI https://m.edsoo.ru/7f41837c
HWroro no paznery 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeseeBa. CtpoeHne aToMOB. XMMHY€ECKasi CBA3b.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIul
Ilepronnueckuii 3aKOH 1

31 Ilepuoanueckas cucrema 7 bu6nmorexa LIOK
XUMHYECKHX d71eMeHToB J1. 1. https://m.edsoo.ru/7f41837¢
Mengeneesa. CTpoeHue aroma

32 Xumudeckas cBa3b. OKHUCIUTEILHO- 8 1 bubnunorexa LIOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837c

but6mmorexa [IOK
Hroro no paszery 15 https://m.eds;f).ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

ITPOTPAMME
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9 KVIACC

KoanuecTBo 4yacoB

Nen/m  HaumeHOBaHHe pa3aesioB M TeM NMPOrPaMMBbI Beelo Kontponbuere  TpakTmueckue JieKkTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoTsI
Pa3ned 1. BemecTBo U XMH4YecKHe peakiun
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX 5 1 Bu6muoteka [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIMi 4 bubmorexa LOK
https://m.edso0.ru/7f41a636
13 DIEKTpOoNIUTHYECKas! AUCCOIHAINS. XUMUYECKUE 8 1 1 bubmmoreka [JOK
peaKiiu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
21 OO01mmas XxapakTepruCTHKa XUMUIECKUX HIIEMEHTOB 4 1 bubmmoreka [JOK
VIIA-rpymmsl. ['ajgoreHst https://m.edsoo.ru/7f41a636
29 OO01as xapakTepuCcTHKa XUMUYECKIX JIEMEHTOB 6 bubnnorexa [JOK
VIA-rpynmsl. Cepa u €€ coeiuHeHUs https://m.edsoo.ru/7f41a636
23 OO01mmas XxapakTepruCTHKa XUMUIECKUX HJIEMEHTOB v 1 bubmmoreka [JOK
VA-rpynnsl. A30t, pocdop U X coeaUHEHUS https://m.edsoo.ru/7f41a636
24 OO6m1ast XxapakTeprucTUKa XUMUUECKUX SJIEMEHTOB 8 1 2 bubmuoreka [IOK
IV A-rpynmel. Yriepon 1 KpeMHUH U HX COEMHEHHS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3nes 3. MeTa/liibl M HX COCAMHEHUS
. bubnnorexa [JOK
31 Obumpe CBORCTEA MeTalIoR 4 https://m.edsc]i).ru/7f41a636
3.2 Baxneiiire MeTamibl U1 UX COEIMHEHUS 16 1 2 E;Ig:f/(;:ﬁjasgﬁﬁ/? 412636
Wroro no pazneny 20
Paznen 4. Xumus 1 oOKpysKamomas cpeia
4.1 BemecTBa 1 maTepuaibl B KU3HU YEJIOBEKA 3 bubmmorexa IOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMms 3 bubmorexa LIOK
https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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INOYPOYHOE IIJTAHUPOBAHUE

8 KIIACC
Ne KoJsnuecTBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka
n/n Bcero Konrpoabsusie IIpakTuueckne 00pasoBaTebHBbIE
padoThbI padoThI pecypchl
1 [Ipenmer xumuun. Ponp XuMuu B KU3HU YesloBeKa. Tena u 1 bubnunoreka LIOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeToAax MO3HAHUS B XUMUU 1 bubmorexa LOK
https://m.edsoo.ru/ff0d227e
3 E%?;ﬁ?ﬁﬂnpssgg;g _0251;;1_1[1?;1]{3;;11 i ﬂz%zngipHmM 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYucTele BemecTsa 1 cMecH. CriocoOsl pasaenenus cMeceit - 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d26ca
5 [Ipaktuueckas pabora Ne 2 «Paznenenue cmeceii (Ha 1 bubnnorexa [JOK
pUMepe OYUCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [{OK
6 ATOMBI 1 MOCKY kI . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 1 Bbu6moteka [JOK
3IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIC BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKAs bubnnorexa [JOK
10 1 )
bopmysta. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 1 bubnnorexa [JOK
MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1oJIsI XUMHYECKOTO DJIEMEHTA B COEINHEHNH 1 bubmorexa LJOK
https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moinb. Mosnsipaast macca 1 Eggg?lﬁé;jiiﬂﬁlﬁo 45230
14 dOuU3nIeCcKre U XUMUYECKHE SIBIICHUS. X UMUYECKast 1 but6mmoreka [IOK
peaxius https://m.edsoo.ru/ff0d37fa
15 TTpU3HAKK U YCITOBHS TIPOTEKAHNS XUMHUECKNX PEaKIHil 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCChl BEIIECTB. XUMUYECKUE 1 but6mmorekxa [IOK
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YpaBHCHHSI https://m.edsoo.ru/ff0d3b88

17 Brranciaenus komyecTBa, MacChl BEIMIECTBA 1O but6mmoreka [IOK
yYpaBHEHHSIM XUMHUYECKHX PEAKLUit https://m.edsoo.ru/ff0d5708

18 Knaccuukanus XuMu4eckux peakuuii (CoeTnHeHHs, Bu6muoteka [JOK
pasioKeHus, 3aMeIeHns, 0OMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIIONIECUCT. bubnuoreka [JOK
OO6oO01IeHre ¥ cucTeMaTu3alys 3HaHUH https://m.edsoo.ru/ff0d40c4

20 Kontponbnas padora Nel o teme «Bemectsa u bubmuorexa [IOK
XHUMHUYECKHE PEAKIHH» https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecs razos. Cocras Bo3nyxa. Kucinopon — Bu6muoteka [JOK
AJIEMEHT U IPOCTOE BerecTBO. O30H https://m.edsoo.ru/ff0d448e

29 Ou3nyeckue U XMMHUYECKHE CBOICTBA KUCIOpOAa X bubnnoreka [JOK
(peakiiu oKucieHus, ropenue). [TousaTre 00 okcumax https://m.edsoo.ru/ff0d4614

23 Crioco0bl ToTy4eHus1 KUCIOpoa B JIA00OpaTOpUu U bubmmoreka [JOK
POMBIILICHHOCTH. [IpuMEHEHNE KUCITOpOIa https://m.edsoo.ru/ff0d497a

2 repuonmetoN ypaBeRIL S0 otoTepMIECKIY Bu6morera LIOK
’ https://m.edsoo.ru/ff0d4790

peakuusax

o5 Tomnuso (Hed Tk, yroib u MeTaH*). 3arpsi3HEeHUE BO31yXa, bubnnoreka [JOK
CIIOCOOBI €ro MPeAOTBPAICHHS https://m.edsoo.ru/ff0d4c4a

IIpakTuyeckas padora Ne 3 o teme «Ilonyuenue u bubmuoteka [IOK
26 coOupaHKe KUCIOPOa, H3yUEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — anemeHT u npocroe Bemectso. Haxoxaenue B bubmmnoreka HOK
npupose https://m.edsoo.ru/ff0d4dd0

o8 dusnueckre 1 XUMHYECKUE CBOWCTBA BOJOPOIA. bubmuoteka [IOK
[TpumeHeHre BoOpoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KHCTOTAX U COJAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2

30 CriocoOBI IOJTydeHHs BOJOPOa B TaAOOpaTOpHH BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0d4dd0

31 [IpakTuyeckas padora Ne 4 mo teme «llonyuenue u bubmuoreka [IOK
coOMpaHue BOIOPO/Ia, H3YUCHHE €ro CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 Mounsipabiii 00BEM razoB. 3akoH ABOrajpo ﬁgg:f;;;é;;iﬂﬁlﬁo 4542

33 Breruncnenus 00b€Ma, KOTHMUECTBA BEIIECTBA Ta3a MO €ro bubnmnorexa [JOK
M3BECTHOMY KOJIMYECTBY BEIICCTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenns 005EMOB ra30B 10 YpaBHEHUIO PEAKITUU Ha bubnuoteka [JOK
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OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH ra30B

https://m.edsoo.ru/ff0d5708

35 dusnuecKrue U XUMHYECKHAE CBOWCTBA BOMIBI bubmmorexa LJOK
https://m.edsoo.ru/ff0d587a
. bubnnorexa [{OK
36 CocraB ocHoBanui. [TonsTue 00 MHIUKATOpaX hitps://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HachlieHHbIE 1 HEHACBIIIICHHBIE bu6nmoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
o
o | ovecsss e S o e Ao B LOK
,, https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopo. bubmuorexa [JOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCU(pUKAINS, HOMCHKIIATypa bubmmorexa HOK
' ’ ’ https://m.edsoo.ru/ff0d664e
a1 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, bubnnorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIaccu(UKAIMsI, HOMEHKIATypa bubmmorexa HOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA OCHOBAaHUI bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kimaccudukanus, HOMEHKIATypa bubmmorexa [IOK
: ’ ’ https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI OTy4YEHUS, bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
o
47 iiii;ii:ﬁ::nifbiiil}ai Es T:;ZI iOCHOBHBIe KJIACCBI Bubmorexa OK
" https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTHHCHHIN
48 FeHeTI/I'-IeCKai[ CBSI3b MEXy KJ1aCCaMU HEOPTraHUYECKUX bubmuoreka [JOK
COEIMHEHU N https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 O0o01IeHre ¥ cCHCTeMaTU3alusl 3HaHUH https://m.eds0o.ru/00ad9ch?
KonrtponbHas padora Ne3 o reme "OCHOBHBIE KIacChl bubmuotexa [IOK
50 . )
HEOPraHUYeCKUX COeTUHECHUIT" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KIacCU(PUKAITIN XUMHIECKUX bubnuoreka [JOK

anieMeHTOoB. IloHsaTue o Tpynrmax CXOAHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

59 [Tepuonuueckuii 3akon u [leprnoanueckas cucrema 1 but6mmoreka [IOK
xumuueckux 3memeHToB JI. . Mennaencesa https://m.edsoo.ru/00adab2¢
53 [Tepuoapl, TpynIbl, MOATPYIIITHI 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/00ada52c
o4 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomnbl 1 ﬁgg;?/(;;ée?sgaorﬁ/ma da34?
55 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB JICMEHTOB 1 bubmmoreka [JOK
Iepuomuueckoii cuctemsr J[. . Menaencea https://m.edsoo.ru/00ada6bc
56 XapakTepUCTUKA XMMUYECKOI0 3JIEMEHTA 110 €T0 1 Bu6muotexa [JOK
nontoxkennto B [IICXD /1. . Meneneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoandeckoro 3AKOHA JUIsl PA3BHTHSA HAYKH 1 1 bubmuorexa [JOK
npaktuku. JI. . Menenees — y4EHBIH, MEIAror U rpaxIaHuH https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 bubmmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunoreka LIOK
59 VowHas xuMHecKas cssb . https://m.edscL)E).ru/OOadac34
60 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOIsIpHAs XMMUYECKas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
62 Crener oKHCIeH A 1 https://m.edsc]i).ru/OOadae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmiorexa LJOK
https://m.edsoo.ru/00adb076
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 ]I:TSSSJTZI;/(;TTIZI;ZC])_E)?’IJIOOa db076
65 KonTponbnas padora Ne4 no teme «CtpoeHue aroma. 1 bubmmnoreka HOK
XuMHUecKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHEIt ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA 1 bubmorexa [IOK
https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O6001IeHNE U CUCTeMAaTHU3alHs 3HAHUHA 1 Egg;?ﬁ;iiilorﬁ/o()a d9ch?
68 PesepBHEI ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA 1 ﬁgg:ﬁ;;i:;iﬂﬁlﬁo 461c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68

B paMKax OTJeIbHBIX TeM (OT MEUEHHBIX B HOYPOUHOM IIAHMPOBAHMM ~ ), peanu3yeTcs IpodecCHOHATbHbIH MUHUMYM 6a30BOr0 YPOBHS B KoJlMdecTBe | yac
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9 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Tema ypoka KonT I Harta o6
/o Beero POJIbHbIE PaKTH4YecKue u3yuenus Pa30BaTECIbHbIC
padoThbI padoTbI pecypcbl
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema 1 bu6mmoreka [IOK
xumudeckux 3nementoB J1. M. MenyesneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubnmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOI0B https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMIECKUX 1 bubmuorexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapr XuMHU4YecKoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIHIETOK https://m.edsoo.ru/00adbact
Kontponbnas padota Nel o reme «IloBTopenue u
5 yriayOJieHre 3HaHUW OCHOBHBIX pa3/ieioB Kypca 8 1 1
KJIaccay
Krnaccudukanus XuMHYECKUX PEaKIHN 10 bubnuorexa [JOK
6 1 .
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsITHE O CKOPOCTH XMMHUECKOHN pPEaKIIUH. 1 bubnnoreka [JOK
[ToHsATHE O TOMOT€HHBIX U T€TEPOTEHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
[TonsiTne 0 XMMUYECKOM paBHOBECHH. DaKTOPBI
8 BIIMAIOIINE HA CKOPOCTh )Iannqecxoﬁ peaKI_II/IE)/I 1/; 1 bubmorexa LHOK
https://m.edsoo.ru/00adc28c
TOJIOKEHNE XUMUYECKOTO PABHOBECHS
[TonsiTne 0 XMMUYECKOM paBHOBECHH. DaKTOPBI
9 BIIMAIOIINE HA CKOPOCTh )E)HMHHGCKOIZ peaKI_II/III)/I 1/; 1 bubmorexa LHOK
https://m.edsoo.ru/00adc28c
TOJIOKEHNE XUMUYECKOTO PABHOBECHS
10 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmorexa [IOK
https://m.edsoo.ru/00adcade
11 Teopus 371EKTPOIUTHYECKON JUCCOLMALINH. 1 bubnnoreka [JOK
CunpHbIC U ClIa0dble IEKTPOIIUTHI https://m.edso00.ru/00adcd68
12 HNonnble ypaBHEHUS peaKkuid 1 bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B
13 CBETe MPEACTABICHUN 00 2JIEKTPOTUTHYECKON 1 bubmorexa [IOK
https://m.edso0.ru/00add5d8
JUCCOTTHAITIT
XuMuyeckue cBoiicTBa coneli B cBeTe Bubmorexa LIOK
14 MPEICTABICHUNA 00 SIEKTPOIUTHIECKOM 1

IHUCCOLIUAINA

https://m.edso0.ru/00add8b2
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bu6mmoreka [JOK

15 Howstre o ruzponHse coeit https://m.edso0.ru/00add9d4
. bubmuoreka [JOK
16 O0600611eHre U cucTeMaTu3alus 3HaHUN https://m.eds0o.ru/00addd12
17 [IpakTrueckas padota Ne 1. «Pemenue bubmuorexa [JOK
IKCIIEPUMEHTAILHBIX 33134 https://m.edsoo.ru/00addbfa
KonTponbnas Ta No2 1o Tem
18 <<§HCI€$§OHI§THp‘f;6C(:(aa;IJJ\TI[.I/ICC(())LIPfaHiISL XuMHYecKue bubmoreka LOK
https://m.edsoo.ru/00addecO
pEaKIuu B pPacTBOPAX»
19 OO6m1as XxapakTeprucTruKa rajoreHoB. XuMU4YecKue bubmuorexa [JOK
CBOMCTBa Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
20 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubnuorexa [JOK
CBOMCTBA, MMOJyYECHHUE, IPUMEHCHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padbora Ne 2 o teme «llomydenue bubnmnoreka [JOK
21 . . )
COJISTHOM KHCJIOTBI, U3y4eHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
22 Beruncnenus no ypaBHEHHUSIM XUMHYECKUX bubnnorexa [JOK
PEaKIvii, €CIIM OJMH U3 PEarcHTOB JaH B H30BITKE https://m.edso0.ru/00ade488
bubmuoreka [JOK
23 OOmas xapakrepucTrka 31eMeHToB VIA-rpymisr hitps://m.edsoo.ru/00ade64a
w | o womban o Hoceme BuGaionsa LOK
> : https://m.edsoo.ru/00ade64a
CBOICTBa cephl
o5 CepoBonopo, ctpoeHue, Gpu3nueckue u bubnnoreka [JOK
XUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIOTa, (U3HYECKUE U bubnnoreka [JOK
26 N .
XMMHYECKHE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKilni, JIeXKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIIOco0a MoIy4eHHs CEpHON bubnnoreka [JOK
27 . .
KHCIOTHI. XMMHUYECKOE 3arpsi3HeHNE OKpYyKaroe https://m.edsoo.ru/00adec8a
CpeIIbl COSTMHEHUSAMM CEPhI.
o8 Brrunciienre MaccoBoOi 1071 BbIXOAa MPOTYKTA bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adec8a
w | Qo e VA Busmorea 101
’ N ’ https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOICTBA
30 AMMHaK, ero pu3nvIecKue H XMMHYECKHE CBOICTBA, bu6mmoreka [IOK
NOJy4eHHE U TPUMEHEHHUE. https://m.edsoo.ru/00adf004
31 [Tpaktuyeckas padora Ne 3 o teme «Ilomyuenue bubnuoreka [IOK
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aMMHaKa, U3y4CHHEC €ro CBOMCTB»

https://m.edso0.ru/00adf180

A30THas KuCoTa, €€ (pu3nuecKue u XuMUYeCcKue

bu6mmoreka [IOK

32 CBOICTBa https://m.edso0.ru/00adf306
Hcnonb30BaHWe HUTPATOB M COJICH aMMOHHSI B
KadyeCcTBe MUHEPAIbHBIX YA0OpeHUH. XUMHUUYECKOE bubmuorexa [JOK
33 . .
3arpsI3HCHUE OKPYIKAIOIEH CPebl COCMHECHUSIMU https://m.edsoo.ru/00adf518
azoTa
U etors, G naniteccxne crorcrsa buGanoresa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIyuYeHue
B ameparsmx yiodpemii Sarpromernc ubmiorera LIOK
PAILHBIX Y00D - 4P https://m.edsoo.ru/00adfc20
MIPUPOIHON cperpl hochaTamu
36 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
(busnyecKre 1 XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKC}/II[LI yriaepoaa, ux pusnveckre U XuMHYECKHe Bubmorexa LIOK
37 CBOMCTBA. DKOJIOTMYECKHUE TTPOOIEMBI, CBI3aHHBIE C ]
https://m.edsoo.ru/00adfebe
okcuziom yrieposa (1V)
38 YronpHas KUCIIOTa U €€ COH bubmorexa [IOK
https://m.edso00.ru/00ae006¢
39 HIJ)IaeiTI/IIZIJIIG()CrI;a:aF;?(I)(Tazle\ri;:I;)szMeeagoiﬁzHHe bubmorexa [IOK
" wo peartt https://m.edso0.ru/00ae027¢e
KapOOHaT-MOH
[TepBoHayanbHbIE OHATUS 00 OPraHUYECKUX bubnmnoreka [JOK
40 .
BEIIIECTBAX KaK O COCJMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
41 Kpemuuii u ero coeguHeHus bubmorexa [JOK
P s https://m.edsoo.ru/00ae080a
2 enepmenatmmix sutad o teve dBaxcie Bafmorexa LIOK
P A https://m.edsoo.ru/00ae0bf2
HEMETAIIJIBl U MX COCTUHEHUS
Kontponbhas padora Ne3 o reme «Baxueiinme bubnuorexa [IOK
43 .
HEMETAJUIBL U UX COECIUHEHUS» https://m.edso0.ru/00ae0e18
OO6m1ast XapaKTepruCTHKa XUMUUECKUX SJIEMEHTOB
— MeTaIoB. MeTannuueckas CBsI3b U bubmuorexa [JOK
44 -- :
MeTasTHYecKasi KpUCTaJUTNIeCKas peniéTka. https://m.edsoo.ru/00ae103e
DuU3NYECKUE CBOMCTBA METAJIIIOB
45 XUMUYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK

DJIEKTPOXUMHUYECKUH PsiJl HAITPSYKEHU METalIoB

https://m.edso0.ru/00ae1156
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O6mwe crmocoOs! mosrydeHus: MeTauioB. CIiaBbl.
BLI‘-II/ICJ'IGHI/ISI 10 ypaBHeHI/HIM XUMHNYCCKUX

bubmuorexa [JOK

46 PEaKIvii, €CITH OJMH U3 PEarcHTOB COACPKHUT https://m.edso0.ru/00ae1156
MIPUMECH
47 [TonsATHE O KOPPO3UH METAJIIOB BH6H_HOTeKa 0K
https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
48 [Henounpie MeTaeI https://m.edsoo0.ru/00ae14b2
49 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU BH6H_HOTeKa HOK
https://m.edsoo0.ru/00ae14b?2
50 [IlenoyHo3eMenbHBIE METAIUIBI — KAJIBLIUI U bubnmoreka [JOK
Marsui https://m.edsoo0.ru/00ae15e8
51 Baxuelnme coefMHEHNS KaJIbLIU BH6H_HOTeKa LOK
https://m.edso00.ru/00ae15e8
52 O0001IeHNE U CHCTEMATH3AMS SHAHUH
53 XKécTtrocTb BOIBI U CLIOCOOBI €€ yCTpaHEHHS BH6H_HOTeKa HOK
https://m.edso00.ru/00ae1886
54 [TpakTuueckas pabora Ne 6 o teme "KEctkocTh bubnnoreka [JOK
BOJIbI M METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK
55 Amomminii https://m.edso0.ru/00aelc64
56 AM@oTepHbIe CBOMCTBA OKCHUA M THIPOKCHAA BH6H_HOTCKa HOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
57 Keneso https://m.edso00.ru/00ae1d86
58 Oxcunpl, Tuipokcu sl U conn xkenesa (1) u xxenesa bubnuotexa [JOK
(r https://m.edsoo.ru/00ae35e6
59 O0001IeHrEe U CHCTEMATH3AIM 3SHAHUH
IIpakTruyeckas pabora Ne 7. Pemenue
60 IKCIEPUMEHTATBHBIX 33/a4 1Mo TeMe «BaxHeiine BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae3de8
METAJIbI U UX COETUHEHHUI
BerurcieHus mo ypaBHEHUSIM XHMHUYECKHAX
61 peaxiuii, eciu OJJUH U3 PEareHTOB JaH B U30BITKE bu6mmoreka [JOK
WM COJICPXKHUT MPUMECH. BorurcieHus: MaccoBoi https://m.edsoo.ru/00ae1750
JIOJIY BBIXO0J1a IPOAYKTA PEAKITUU
62 O0001IeHrEe ¥ CUCTEMATH3AIMS SHAHUH
63 Kontponbnas padora Ne4 o teme «Baxneimume
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METAJIIbI U UX COCIUHECHUS
64 BeHleCTBa*I/I MaTepUalibl B MOBCEAHEBHOM )KU3HU 1 bu6mmoreka [IOK
YelIoBeKa https://m.edso00.ru/00ae3f50
65 XHUMHUECKOE 3arpA3HEHNE OKPYKAIOIEH CPeIbl - 1 BH6H_H0TeKa 0K
https://m.eds00.ru/00ae4270
66 Postb XUMUM B pellICHUH YKOJIOTHUECKUX MPoOIeM 1 bubmorexa LHOK
https://m.edso00.ru/00ae4270
67 PeszepBubIil ypok. O6001ICHHE ¥ CUCTEMATHU3AIIHS 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00ae0d0a
68 PezepHblil ypok. O6001IeHHE U CHCTEMaTH3aIHs 1 bu6mumorexa [IOK
3HaHUU https://m.edso00.ru/00adb33c
69 PesepBHblil ypok. O60011IeHNE U CUCTEMATHU3AIIHS 1 bu6mmoreka [IOK
3HAHUH https://m.edso0.ru/00ad9cb2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 69
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA

* Xumus, 8 knacc/ ['abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AkunonepHoe oomectBo «M3naTenbcTBo
«IIpocsenienner, 2021 roxg

* Xumus, 9 xnacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AkunonepHoe oomiectBo «M3naTenscTBo
«IIpocsenienner, 2021 roxg

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISL
1. ®enepanbHas paboyas mporpaMmma OCHOBHOTO o01ero oopazoBanust, X UMW S, 6a30BblIii ypoBenb, s 8-9
KJIacCOB 00pasoBaTeNbHBIX opranu3anuii, 2023 rox;

2. T'abpuensu O. C. CnankoB A.C. Xumus. 8 - 9 kinaccel Mertoaudeckoe mocooue K yueoOHnkam, Mocksa
"IIpocemenue", 2023

3. I'abpuensa O. C. Xumus. COOpHUK 3a/1a4 U yIIpaXHEHHH. 8 Kilacc: yuaeOHoe mocobue ais
obmeoOpaszoBarenbHbix opranuzanuid/ O. C. 'abpuensn, U. B. Tpury6uak M.: IIpocsemenue, 2019

4. Xumus B TecTax, 3ajadax, ynpaxseHusx. 9 kinacc (aBropsl O. C. I'abpuensn, T. B. Cmupnosa). 288 c. (M:
Hpoda, 2016)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1. http://lwww.alhimik.ru. IIpencraBneHbl pyOpUKH: COBETHI yIUTEIHO XUMHH, CIIPABOYHHK (OUCHB OOJIbIIIAs
1o10opKa TabJIMIl ¥ CIIPAaBOYHBIX MaTepUasIoB), Becenas XUMUs, HOBOCTH, OJIMMITUAbI, KyHCTKamepa (Macca
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