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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O 00IIIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OOO, a Taxke Ha OCHOBE (enepanbHOU
pabouell mporpaMMbl BOCIIUTaHHUS U ¢ Y4ETOM KOHULEMIMHU IIPENojaBaHus yuyeOHOro mpeamMera
«Xumus» B 00pa3oBaTeNbHBIX opranuzanuix Poccuiickoit denepanmu.

[IporpamMa mo XuMmMuu [a€T HpeACTaBICHHE O IENAX, oOIIel cTpareruu OOy4YeHMs,
BOCIIUTAHUSI U Pa3BUTHA OOYYAIOIIMXCA CpPEACTBAMHU YYEOHOTO MpEeaMeTa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, MPelyCMaTpUBaeT paclpeesIeHue ero mo Kiaccam u
CTPYKTYpHUpOBaHME 110 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XMMHH, ONIPEAEIAET KOIMUECTBEHHBIE
M KaueCTBEHHBIC XapaKTEPUCTUKH COJEP)KAaHUA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTD
U3yYEHHUS] XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JOTMKH y4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEW 00yJaroImuxcs, onpeAesseT BO3MOXKHOCTH NpeaAMeTa 1Jis
peanmzanuu TpeOOBaHUI K pe3yinbTaTaM OCBOSHUS OCHOBHOW 00pa3oBaTeNbHOIN MPOTrpaMMbI HA
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHMs, a TAK)Ke TPEOOBAaHUH K pe3ysibTaTaM 00yUYeHUS XUMHUH
Ha YpOBHE ILeleld M3ydyeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEIbHOU
JeSITEIbHOCTH 00y4YarOIIErocs 0 OCBOCHUIO YUEOHOTO COIEP/KaHUSL.

3HaHUEe XUMUH CIYKUT OCHOBOU JUIst POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEN
NPECTaBICHUS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEUIECTB B MPUPOJE, O MYTAX
pemeHust TI00anbHBIX MpPoOJEM yCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYECKOi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peaau3allii BO3MOXHOCTEH s caMopa3BUTHS W (OPMHUPOBAHUS
KYJIBTYpBI TIMYHOCTH, €€ 0011el U (yHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yYaromuxcs,
HaBBIKOB MX  CAaMOCTOSITEIbHONH  y4eOHOH  JEATEIbHOCTH,  AKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKHU3HH, TaK U B
Ipo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI ILIEJIOCTHOTO
B3IUIs]1a HA €JUHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00YYarOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHUIO ILIEHHOCTHOIO OTHOLIEHHA K €CTECTBEHHO-HAayYHBIM
3HAaHUSM, K TPHPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOyyJaronuxcsi.

JlaHHble HampaBieHUS B OOYYCHMHM XUMHM O0ECIEUMBAIOTCS CHenu(UKON conaepxKaHus
y4eOHOro mpeaMeTra, KOTOPbIM SBISETCS IMEJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0i1 HAyKN XUMHHU Ha OTPeACTIEHHOM dTarne e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIKUMUCS CUCTEMbI NEPBOHAYATIBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTIEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa coaepskaHUsl NMPOrpaMMbl 0 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxona k eé msydeHuro. CopepkaHHE CKIAJbIBAETCS U3 CUCTEMBI IOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XHMHYecKoW peakuumu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbI 110 IPHHLHUITY IIOCIEJOBATEIbHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonnueckoro 3axkona /J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;



— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIENOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBITOJIHASL (DYHKIMU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJTyUYeHHUS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LIEHHOCTHOT'O OTHOIIEHNSI K HAYYHOMY 3HAaHUIO M METOJaM MO3HAaHU B Hayke. M3yuenue xumun
OPOUCXOAUT C TMpPHUBJICYCHHUEM 3HAHUW M3 paHee M3YyUYEHHBIX YYEeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» U «PuU3nKa. 7 Kj1accy.

[Tpu U3yueHUN XUMUU TPOUCXOANUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MTPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJNbTYpbl. 3a/ladya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHUNH — BaXHEUIIHMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHNN K HAyYHBIM METOJIaM MMO3HAHMS [TPH N3YUYEHUH BELIECTB U XUMUUECKUX PEaKIIii, B
GbopMUPOBAaHUHM U PA3BUTHUM MO3HABATEIbHBIX YMEHUH M HUX TMPUMEHEHUH B Y4yeOHO-
MIO3HABATEIBHOM U y4eOHO-UCCIIEJ0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3yyeHMHM XUMHMM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue IeH, Kak:

— (hopMUpOBaHHE MHTEIJICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHs Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUHU;

— obecrieueHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYArOIIMMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIsl Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
Yucie YMEHHH OOBACHATH M OLEHHMBATH SBJICHHUS OKPYXKAIOIIETO MHpA, MCIIONB3YS 3HAHHUS U
OMbIT, TOJY4YEHHbIE MPU HM3IYUYEHUU XHUMHUH, MPUMEHATh HUX MpH pelIeHudu mpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH ACATEIBHOCTH;

— (opmMupoBaHue y 00yyarouxcs r'yMaHUCTHUECKUX OTHOILIEHHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUK JUI BBIPAOOTKM SKOJOTMYECKH IIeIECOO0PAa3HOro MOBEICHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npo WISl ¥ HAMPABJICHHOCTH JAIBHEHUIIIETO 00yYeHHUS.

OO1miee 4nCiIO 4acoB, OTBEAEHHBIX JJI M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanwus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Ponb XMMHUM B KH3HM 4Ye€lOBEeKa. XHMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. Ilonstne o
METO/ax Mo3HaHMs B XMMUU. YncThie BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei.

ATOMBI M MOJEKyIbl. XUMHUYECKHE 3JI€MEHThl. CHUMBOJIBI XMMHYECKHX JJIEMEHTOB.
[IpocTeie 1 cnoxHbIE BeLleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢dopmysna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Moabs. MomsipHas macca. B3auMocBsI3p KONIMUYECTBA, MAcChl U
YHCclla CTPYKTYPHBIX €AMHHUIL BelecTBa. Pacuérsl mo popmynam XuMUYECKUX COETUHEHUH.

®usnyeckue M XUMHYECKHE SBICHHUS. XHMMUYECKas peakuuss U €€ INpPU3HAKU. 3aKOH
COXPAaHEHHUS MacChl BeIleCcTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XuMUYECKUX peakiui
(coenMHEHUS, PA3IOKECHHSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUYECKOM IMOCYAOH, MmpaBujiaMu paboThl B JabopaTopuu U HpuémMamu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONUCAaHUE (PU3NYECKUX CBOMCTB
00pa3loB HEOPraHWYECKHX BEUIECTB, HaONOJeHHE (U3NUYECKUX (TUIABJICHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTyNKe, KMUIIEHUE M KOHACHCALUs BOJbI) U XUMHUYECKUX (TOpeHUe
CBEYH, MPOKAJUBAHME MEIHOW MPOBOJIOKU, B3aUMOJCHCTBUE Mejla C KHUCJIOTOM) SIBICHHM,
HaOJII0/IEHUE U OMHMCAHHME MPU3HAKOB MPOTEKAHUS XMMHYECKHX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICIICTBHE CEpHON KUCIOTHI C XJIOPUAOM Oapus, pasznoxenue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), msydenme cmocoGoB
pa3feneHuss cMecel: C TOMOIIbI0 MarHura, (pUIbTpOBAaHWE, BBIMAPHUBAHME, IUCTHIUIALNA,
xpomatorpadus, TpoBEeIEHHWE OYUCTKA T[MOBAapEHHON COJM, HAONIOJCHHE U OMNHCAHHE
pe3yNbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MaccChl, CO3JaHHE
MojIeNIeld MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBUTe M HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue xuciopona B mpupoje, Gu3n4eckue U XUMHUYECKUEe CBOMCTBA (pEaKIui TOPEHNUs).
Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl MOJMydYeHUS KHUCIOpojaa B jabopaTopuud u
npoMbIIIeHHOCTH. KpyroBopot kucinopoga B mpupozge. O30H — amioTponHas MOAu(HUKaius
KHCIJIOPOJA.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEPMOXUMHUECKHE YpaBHEHUS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIMBO: yroiap W MeTaH. 3arps3HEHUE BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — »meMeHT M mpoctoe BeniecTBO. HaxoxaeHue Bogopoaa B IPUPO/IE,
¢u3nUecKkre 1 XMMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oay4YeHus. Kuciorsl u comm.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BellecTB B BOJe. MaccoBasi 10 BELIECTBA B
pactBope. XuMHUeCcKHe cBoicTBa BoAbl. OcHOBaHMA. Poiib pacTBOpPOB B MPHUPOJAE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOJIHBIX BoA. OxpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanmuss Heopranmueckux coenuHeHuid. Oxcuapl. Knaccudukanus OKCHIOB:
cojeoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U Heconeobpa3zyronue. Homenkiarypa
oKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.



OcnoBanus. Kiaccudukanust ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiarypa ocHoBaHuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. Ouznyeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psag aktuBHoctr metamuioB H. H. bekerosa. [losmyyenue Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XuMudeckue cpoiictBa coieil. [lomydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KlacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTpeeNIeHne COJIepKaHusl KUCIOpoia B BO3AyXe, MOTyYeHHe, cooupanue,
pacmo3HaBaHMEe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpAIICHUS TOpeHUs (IMoxkapa), 0O3HAKOMIICHUE C
o0Opa3liaMu OKCHIOB M OINHUCAaHUE HX CBOMCTB, NOJydeHHUE, COOMpaHHe, pAcllO3HaBaHHUE U
M3Y4YCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOYXHO HCTIOJIb30BAaHUE BUICOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C Pa3IMYHONW PACTBOPHUMOCTEIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM [0J€ll pacTBOPEHHOTO BEUIECTBA,
B3aMIMOJICHCTBHE BOJABI C MeTalulaMH (HaTpueM H KaibliueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HAOI0/IEHUE M3MEHEHHSI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, U3ydYeHHE
B3aumoeicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METajUIaMH,
peakuui HEUTpanu3aluM, IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos [[. HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBeie MOMBITKH KIACCH(UKANMM XUMUYECKHX JJIeMEHTOB. lloHsTne o Trpymnmax
CXOIHBIX 3JIEMEHTOB (II€JIOYHBIE U HIETIOYHO3EMENbHbIE METAUIbI, TaJOreHbl, THEPTHBIEC Ta3bl).
DNEMEHTHI, KOTOPbIE 00pa3yloT aM()OTEPHBIE OKCUIBI U THIIPOKCH/IBI.

[lepuonnueckuii 3akoH. llepmogmyeckass cucrema XuMHYecKHX odiemeHtoB [J[. .
MenneneeBa. Koporkomepuognas W JUIMHHONEpHOAHAs ¢GopMbl lleproauueckoil CHCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX sanep. MW3otombl. InekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBIX 20 XUMHUYECKUX AJIEMEHTOB [leprnoandeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTMKa XHUMHYECKOrO JJIEMEHTAa MO €ro IOJOKEHUI0 B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUs paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIAaM U MEPUOAAM.

3nauenue [lepunonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKHX JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBasieHTHas (monsipHas " HENOoJIsIpHAsT) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaJUIOB, B3aMMOJICHCTBUE THAPOKCHUIA
LMHKAa C pacTBOpaMHu KHUCJIOT M IIEJIOYEd, MPOBENECHHUE OIBITOB, WIIIOCTPUPYIOIIMUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).



Meostcnpeomemnunie ceasu

Peanu3zanus MeXMpeaMETHBIX CBsI3€ MPU W3YYCHHH XUMHH B 8 KIIacCe OCYIIECTBIISIECTCS
yepe3 UCIOJb30BaHHE KaKk OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TaK U TOHSTHIA,
SIBJISTFOIIIUXCS. CACTEMHBIMH JIJISI OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (haKkT, THUIOTE3a, TEOpHs, 3aKOH,
aHaM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OAKCIEPHMEHT,
MOJIeJTUPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

Odusnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKHUH 3apsiji, BELIECTBO, TeNo, O0BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, ra3, (PU3WYECKUE BEITUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunrtes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBIC IOPOJBI, IOJE3HbBIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux oanemeHtos [[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUM CBOWCTB XHMHUYECKUX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kaius, KadbLUs U HUX COECOUHEHUM B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMUYECKOW CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIMIECTB. XMUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJacCaM HEOPraHMYECKUX COEIMHEHUH, NeHETHUYeCcKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XMMHYECKHX PeakLUi MO Pa3iuYHbIM MpU3HAKaM (110 YUCITY U COCTaBy
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 O0OpaTUMOCTH, MO YYacTHIO KaTajqu3atopa). JK30- U
SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonarue o ckopoctu xuMuueckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TETepOTreHHbIX peakuusax. [lonstue o
karanuse. Ilonsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH, 3JICKTPOHHBIA OanaHC OKUCIUTENBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBIEHUE YPaBHEHHHU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii ¢ UCTIOJIb30BaHHEM METO/A AIIEKTPOHHOT0 OanaHca.

Teopust IEKTPOTUTAYECKON AUCCOIMALIMKU. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHBIMM BHAAMHU XHMHUYECKOH CBS3H.
Crenenp auccoruanyu. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
OpEACTaBICHUNA 00 SIEKTPOTUTHUECKONW Iucconuanvu. KadecTBeHHBbIE pPEaKlIMU Ha HOHBI.
[TonsiTHE O TUIPONIN3E COTEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIIAMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTauoB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMHMYECKOW pPEAKUHUH OT BO3JEHUCTBUS Pa3INYHBIX
(akTOpOB, MCCIEIOBAaHUE IJIEKTPOIIPOBOJIHOCTU PACTBOPOB BEIIECTB, IMpOIECCa IHCCOLMALUU
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONBb30BaHHE BUIEO MaTepuasoB), MPOBEICHUE



OTIBITOB, WJLTIOCTPUPYIOMIMX NPHU3HAKH MPOTEKAHUs pPeaKIuii MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa30BaHME BOJbBI), OINBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkUUidl (FOpeHHe, peakUuu pasjoXKeHHs, COCIUHEHHS),
pacmo3HaBaHUE HEOPraHWYECKUX BEHIECTB C TMOMOINBIO KAYECTBEHHBIX PEAaKIUi Ha WOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

HemeTa/ibl 4 X COeTUHEHUS

OOmiass xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crerieHd okucieHus. CTpoeHune W (PU3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XWMHYECKHE CBOWMCTBA Ha MpHUMEpe XJopa (B3aMMOACHCTBHE C MeETaJllaMH, HEMeTaJllIaMH,
menoyamu). XmopoBogopoa. ConsHas KHUCIOTa, XUMHYECKHE CBOMCTBA, IMOJyueHHE,
npuMeHeHue. JleiicTBrue Xopa U XJ0pOBOJOPO/Ia Ha OpraHu3M 4YesioBeKa. BaxkHeiime XI0puibl
U MX HaXOXJCHUE B IIPHPO/IE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTHIX BEILIECTB —
KHUCTIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHe M XHMHUYeCKHe cBOMCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcuIOB. CepHasi KuCIOTa, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA
(oOme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
JeKalie B OCHOBE IPOMBIIUIEHHOTO croco0a MOoJdydeHUs cepHoi KuciotThbl. [Ipumenenue
cepHoi KucIoThl. COJM CepPHOM KUCIOTHI, KaUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAOWIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIECHUS. A30T, paclpocTpaHeHHE B Npupone, Qusndyeckue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero Gu3n4eckue U XUMUYECKHe
CBOICTBa, noy4yeHue u npuMeHeHue. Conu aMMOHHUS, UX (pU3HUECKHEe U XUMUYECKHE CBOMCTRA,
npuMeHeHrne. KadecTBeHHasi peakiusi HA MOHBI aMMOHUS. A30THAasi KUCIOTa, €€ IMOJyYCHHE,
bu3nvecKkne W XMMHYECKHE CBOMCTBa (oOmMe Kak TPEACTaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAa4eCTBE MHUHEPATBHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, ammoTpornHbie MOAU(DUKAIUH
docdopa, puzmueckue u xumudeckue croiictBa. Oxcun docdopa (V) u dbochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosydeHue. Vcmosnp3oBanue ¢ochaToB B KauecTBE
MUHEpaIbHBIX YA0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiicta. Axcopouus. Kpyropoport yriepoaa B mpupoe.
Oxkcupapl yraepoaa, ux (puU3nyYecKue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE HA KMBBIE OPraHU3MBL,
MOJTy4eHHEe W MPUMEHEHHEe. DKOJIOTHYeCKre MpobiieMbl, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIO0TE3a TI00aIbHOTO TMOTEIVICHHUs KJIMMaTta, MapHUKOBBIN 3Q¢eKkT. YroibHas KHCIOTa U €€
COJNM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBA, MOJy4YeHHE W NpuMeHeHue. KauecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEIUIIUHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIUHEHUSX yriepoia
(MeraH, »TaH, OSTWICH, AalleTWICH, STaHOJ, TIUIEPUH, YyKCycHas Kuciota). [Ipupomnbie
WCTOYHHMKHU YTJICBOJOPOJOB (yrojib, MPUPOJHBIN Tra3, HedTh), MPOAYKTHl HX NEpPepadOTKH
(6eH3uH), UX pOJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHMUECKUX COCAMHEHUI.



Kpemunii, ero ¢usmyeckne M XUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpeMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaskHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xele300eToH. I[Ipobmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKU3HH.

Xumuueckuii Ixcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OIBITHI,
oTpaxaromue (U3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUHEHUI (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAONMIOJEHNE Tpollecca OOyIrNIMBaHWUS  caxapa MO  JIeHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUECHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOHN peakiuu Ha cynb(paT-uOH U HaONIoJIeHHE TMpH3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE C (DU3UYECKMMH CBOMCTBAMHU a30Ta, ¢ochopa U MX COCTUHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YAOOpEHHIA,
NoJlyueHue, coOupaHue, pacro3HaBaHWE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peakuuid Ha HWOH aMMOHUA U Qocdar-uoH W U3yYeHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHON Aa30THOW KHCIOTHI C MeEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YYEHUE MOJENIed KPUCTAUIMYECKHX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a, MOMyUeHUE, cCOOUpaHue, paclo3HaBaHUe
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO rasza, MPOBEJCHUE KAUeCTBEHHBIX peakiuii Ha KapOoHAT u
CUJIMKAT-UOHBl M HW3Y4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHHE C NPOLyKUHUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OO0masi xapakTepUCTHKa XHUMHYECKUX DJIIEMEHTOB — METAJUIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepronnueckoit cucteMe xumuyeckux sneMeHToB Jl. . MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTramnueckas CBsI3b M METAJUIMYECKas KpUCTaJUIMYecKas
peuéTKa. DNEKTPOXUMUYECKUN psl HanpsbKeHW MeTtamioB. Dusnueckue W XUMHUYECKUE
cBoiicTBa MeTaiyoB. OOmue crnocoObl MoMy4deHus: MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY W IPOMBIILIICHHOCTH.

[Ilenounbie MeTauibl: ooxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXIEHHE B npupoge. PU3NUEeCKUe U XUMHUYECKHE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUMN.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosokeHwe B Ilepuoanueckoit
cucreme xumuueckux anemeHTtoB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXIEHUE B
npupozae. OuU3nyeckue U XMMHUYECKUE CBOMCTBA MarHusl U Kajiblud. BaxkHelime coeauHeHUs
KabIusl (OKCHUI, TUIPOKCHU, coJin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTPaHECHHUS.

AnmoMuHuii: nonoxkeHue B Ilepumogmyeckoil cucrteme Xumuyeckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmomuueckoir cucreme xumuueckux isnementoB J[. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXxOXJACHUE B mpupojae. Pu3ndecKkue 1 XMMHYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tunpokcunbl u conmu skenesa (II) m xemesa (III), ux cocra, cBoiicTBa U
MOJIyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0pa3llaMl METalIOB M CIUIaBOB, MX (U3HUYECKUMU CBOMCTBaMH,
U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBUS OKCUAA KAIBLUS U HATPUS C BOJOH (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMaTEPHAIIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJIBI, MpoOIlecca TOPEHMs XKeleza B
KHACIOpoe  (BO3MOXKHO  HCHOJB30BAHHWE  BUACOMATEPHAJTIOB), IPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kajablus, AIIOMUHUS, LUHKa, kenes3a (II) u sxenesa
(IIT), memm (II), HaGMrOIEHNE W OMKCAHKE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJusl U KalblKs (BO3MOXHO HCIIOJNb30BaHHE BUIEOMATEPUAJIOB), UCCIeI0BaHuE aM(OTEPHBIX
CBOMCTB THJIPOKCH/JIA aTFOMUHUS U THAPOKCU]IA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelme MeTauibl U UX COSUHEHUS».

XuMus M OKpYyKawLias cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM KM3HU 4YeJIOBEKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. I[lepBas moMomip Mpu XUMHUYECKUX OXKOTrax |
OTpaBJICHUSIX.

XVUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH Cpe/bl (MpeaeibHas T0MyCTUMAsi KOHIICHTPAIIHS
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprajoB (CTEKIIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPHAIBI).

Mesicnpeomemmuwie ceasu

Peanuzamust MeXNpeAMETHBIX CBS3€H MPU U3YUEHUU XUMHH B 9 Kilacce OCYILIECTBIISETCS
yepe3 UCIHOJIB30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TakK U TOHSTHH,
SBJISIOIIUXCSI CHCTEMHBIMU ISl OTAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIMW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHSI, MATEPUAITHI.

®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
pPaauOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUN 3apsi], MPOBOJHUKH, IMOIYNPOBOJHUKH,
JTUDIIEKTPUKU, (POTO3TIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIIMYECKAss pEMIETKa, CIUIaBbl, (U3UYECKHe BEIUYUHEI,
€AMHUILIBI U3MEPEHHUsI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHMS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOpPHBIE MOPOJBI, IOJIE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUT'aOTCA B XO4€ O6y‘-I€HI/I$I XUMHH B €AUHCTBC y‘-IG6HOfI U BOCIUTATEILHOU ACATCIIbHOCTU B
COOTBETCTBUU C  TPAAULIMUOHHBIMU  POCCHUMCKUMH  COLIMOKYJIBTYPHBIMH W JTyXOBHO-
HPaBCTBCHHLIMU ILCHHOCTAMU, IMPUHATHIMU B 06H_I€CTBC npaBuJiaMid U HOpMaMHU MOBCIACHUSA U
CIOCOOCTBYIOT MpOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIMY 00YYarOIIHUXCS.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPaXal0T TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA W PACHUIMPEHHUE OMbITa JEATENIbHOCTH Ha €€
OCHOBC, B TOM YHCJIC B HaCTH.

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOI'O OTHOLIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, MOHMMAHUS 3HAUEHUs XUMHUYECKOH HAyKd B KH3HU COBPEMEHHOro OOIEeCTBa,



CIIOCOOHOCTH BIJIAJIETh JTOCTOBEPHON MH(pOpMalMell O MEepeNOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MHpa ¥ OOIIECTBA;

2) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MIPEACTABICHNUS] O COLMAIBHBIX HOPMAaX M NpaBWIaX MEXJIMYHOCTHBIX OTHOILIECHHWI B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJE3HOH, yueOHO-
HCCJIEIOBATEIbCKOM, TBOPUYECKON U IPYrUX BHIAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOHM JIeATENFHOCTH IMPH BBIMOJHEHUH Yy4eOHBIX, MMO3HABATENbHBIX 3a/1a4, BBITOJHECHUN
XUMHYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aHMOIIOHUMaHUIO
U B3aMMOIIOMOIIM B TpOLECCe ATOH yueOHOH IesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE W IOCTYNKU CBOMX TOBAapUUIEH C MO3ULMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHUPOBO33PEHUYECKHE  NPEJICTABICHHUS O  BEIIECTBE UM  XMMHMYECKOM  peakuud,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTABJISIOIIAE OCHOBY s
MOHMMAHUS  CYI[HOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aNMOCBS34X UYEJIOBEKA C MPUPOIHOM Cpeoil, O posn
XMMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHMBBI, HANpaBJICHHbIE HA IOJYyYEHHE HOBBIX 3HAHMM IO XUMHH,
HEOOXonuMBbIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYPBhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypod, JOCTYMHBIMH TEXHUUYECKUMH CpPEICTBAMHU
MH(OPMAaLMOHHBIX TEXHOJIOTHH;

UHTEepec K OOyYEHHMIO M TO3HAaHUIO, JI00O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHON M MCCIEA0BATENBCKOM NEATEIbHOCTH, K OCOBHAHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUS B AbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 >KW3HM, OCO3HAHUE IMOCIEACTBHI W HENPHUSITHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUS aJKOTrOoJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOJCHHUS
nmpaBuj 0€30MaCHOCTH TIPU OOpAIICHWH C XUMHYECKUMHU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHIO MPodeccuil 1 Tpya pa3InyHoOro poja, yBaKeHHE K
TPy M pe3ysbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TPaEeKTOPHUU
MPOJOHKEHUsST 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycHemHol mpodecCuOHATbHON IesITeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/1allTUPOBATLCS B MPO(decCHOHaNbHOM cpere;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIICHHE K MPUPO/Ie KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOro M OE30IacCHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOJIIO/ICHUS TPaBU OE30MaCHOTO MOBEACHHS TIPU paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTyalLUsIX, YTPOXKAIOIINX 3J0OPOBbIO U )KU3HU JIOAEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, IMOJyyaeMble NPU H3YUYEHUM XUMHUH, JUIS pPEIICHUS
3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPEOH, sl TIOBBILICHHST YPOBHS 3KOJIOTHYECKOM
KYJIbTYpBl, OCO3HaHMS INIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOIeM U MyTed MX peuieHus
MIOCPEJICTBOM METOJOB XMMUH, IKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIbHOW, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAYUMBIC M (OPMUPOBAHHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOIIECC, IKCTIEPUMEHT U JAPYTOe.), KOTOPBIE UCMOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATHX MPeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAYyYHOW KapTUHE MHpA, U YHHUBEpPCAIbHBbIC Y4eOHbIC NEHCTBUs (MIO3HABATEIbHBIC,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIAHHPOBAHUIO M OCYIIIECTBICHHUIO YUEOHOH NeATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlornyeckue 1ecTBUA:

YMEHHSI HUCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATUH (BBIIEISATH WX XapaKTepHbIC IPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JAPYTUMHU MOHSTHUAMHU), UCIOIH30BaTh MOHATHUS U OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(DUKALUN
XUMHYECKHX BEIIECTB U XMMHUECKUX peaKlUi, yCTaHABIMBATh MPUYNHHO-CIICCTBEHHBIE CBSI3U
MEXTy O0BEKTAaMHU U3YUYCHHUS, CTPOUTH JIOTHUECKUE PACCYXIACHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHUE MPUMEHATH B MPOLECCE MO3HAHUS MOHATUS (NIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, NPeoOpa3oBBIBATh MIMPOKO
NPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XUMHYECKOW peakUuh — TpU pelIeHuu YydeOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM OBTUX MOJEIbHBIX TMPEJACTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Yy4aeMbIX OOBEKTOB — XHMHYECKHX BELIECTB U
XUMHUYECKHX PEAKIINH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX IPOIECCaX U SIBICHUSIX.

basoBble ucciienoBare/ibCKue 1eCTBUA:

yYMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TakkKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

NpPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIlMM U TPOBEIACHHUIO yUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM MPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €r0
pesynbrar, GopmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pe3yJbTaTaM IPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIISATH OTUET O MPOJIeNIaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUYHBIX BUI0B
1 HOpM IIPECTABICHHUS, TTOJTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAS TUTEpaTypa
XUMHYECKOTO COJIEpP)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHYECKU
OIICHUBATH MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(DOpMAIIHIO;

yMEHHE IPUMEHATh Pa3IMYHbIE METO/IbI M 3allPOCHI IPU MOUCKE U 0TOOpe HH(pOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIJISl BBIMOJTHEHHS YI€OHBIX U MIO3HABATEIBHBIX 33724
OTpEeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHUS WHOOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJaJICHUE KYJIbTypOH aKTUBHOTO MCIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpPMY MpEICTaBICHUS
uH(pOpMAILlMM W WUTIOCTPUPOBATH pEIIaeMbIe 33/1a4yll HECJIOKHBIMU CXEMaMH, IuarpaMMaMu,
npyruMu (popmamu rpa@uKku U UX KOMOUHAITUSMH,

YMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B MpOIECCe YUYEOHOW M HCCIEI0BATEIHCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CETLCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPY>KAIOLEH IPUPOJTHON CPELBI.



KoMMyHMKaTUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHS 3a/laBaTh BOIPOCH (B XoJe auaysora u (WJIK) IUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMoil TeMmbl, (OPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBINOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATD MOJyUYEHHbIE PE3YJIbTAaThl TI03HABATEIHHON JAESTEILHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JAeNaTh NPE3CHTALUI0 PE3YJIbTaTOB BBHIMOIHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (J1a0OpaTOPHOTO OMBITa, JTAOOPATOPHOM pPAOOTHI MO HCCIICIOBAHHIO CBOMCTB
BEIIIECTB, YU€OHOT O MPOEKTA);

yMEHHsI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABATEIbHOU U
HCCJICIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OO0IIMX HMHTEPECOB M COIVIACOBAHMS IMO3MIUN (0OCYX)IeHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAWHAIIMS COBMECTHBIX JCUCTBHIA, ONpPE/IeIICHIE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHHE CAMOCTOSATEIBHO OMpPENENATh e AeATeNIbHOCTH, JIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
Hanbosiee 3(G(EKTUBHBIE CMOCOOBI  pEIICHWS Y4eOHBIX ©  TIO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTHPOBATH MPEAJOKEHHBIM aNrOpUTM NEUCTBUN TpHU
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM IMOJy4eHHUsS HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUSAX, OIICHUBATh COOTBETCTBHUE IMOJIYYCHHOTO Pe3yJbTaTa 3asBICHHON IENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB 10 OCBOEHHUIO O0S3aTENBHOIO COAEPIKAHUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell mporpamMMoM, BBIICISAIOT: OCBOCHHBIC
oOydJarlolmuMucs HayyHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBUM, crneuuduueckue s
npeaMeTHo obnactu «XUMHS», BHIBI ACSITEILHOCTH MO TOMYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETANU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHbIX yU€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kiaacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJIEKYJa, XUMUUYECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOAHAsI), BAJIEGHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas U MOJEKYJsIpHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSIpHas
Macca, MaccoBas JOJISI XHMHUYECKOTO JJIEMEHTa B COCIUHEHUHM, MOJSIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCIEHHUS, XHMHYECKas
peakuus, KiaccU(PUKAIMS peakluid: peakuu COCIWHEHUS, PEaKIUU DPA3JI0KCHHS, PEaKIUH
3aMeIIeHMs], peakiiu 0OMEHa, 3K30- M SHIOTEPMHUUECKHUE PEAKIINH, TETIOBOU 3((DEKT peakium,
SIIPO aTOMA, DJIEKTPOHHBIN CIIOW aroma, aTOMHAas OpOUTallb, PauyC aTOMa, XUMHUYECKasl CBSI3b,
NoJIsipHasl U HEMOJspHas KOBaJeHTHAas CBs3b, MOHHAsl CBA3b, WOH, KAaTHOH, aHUOH, PacTBOD,
MaccoBast I0Jisl BelecTBa (MIPOLIEHTHAsT KOHIICHTPAIUs) B PACTBOPE;

WJLTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XHMHYECKHUX TMOHITHIA U IPUMEHATH ITH IMOHSATHUS TIPU
OIMCAHUU BEUIECTB U UX MPEBPAILCHUM;

UCIIOJIb30BAaTh XMMHMYECKYI0 CHUMBOJIMKY JJI COCTaBJIeHHUS (OpMyJ BEUIECTB U ypaBHEHUU
XUMHYECKHUX PEAKIU;

OTIpeeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHHUSX, CTEIIEHb OKHCIIECHUS
DJIIEMEHTOB B OWHAPHBIX COCIUHEHHSX, MPUHAMICKHOCTh BEIIECTB K OMpPENeIEHHOMY KIaccy
coenuHeHuH no GopmynaM, BUJ XMMHUYECKOH CBSI3M (KOBaJEHTHAsl U HOHHAs) B HEOPraHUYECKHUX
COCTUHEHUSIX;

packpbiBath cMbici [lepuoandeckoro 3akona [l. 1. MenzeneeBa: 1eMOHCTpUPOBATh IIOHUMAaHUE
NEePUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX OJJIEMEHTOB OT HX TIIOJIOKEHUS B



[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJipo;
ONHKCBHIBATh U XapaKTepH30BaTh TabMuuHyio (opmy Illeproguueckoil cHCTEMBl XUMHUYECKUX
AJIEMEHTOB: Pa3JIM4aTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymnmna)» u «mnodounas noarpymnna (b-
TPYIINa)», MaJIble U OOJIBIITHE TIEPHOJIBI, COOTHOCHTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B TAOJIHIIC
«Ilepuogmueckas cucrema xumuueckux diemeHToB J[. WM. Menneneesa» ¢ 4YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjapa, obliee
YHCJIO 3JIEKTPOHOB U PACIPEAEIECHNUE UX 10 3JIEKTPOHHBIM CIIOM);
KJIaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BELIECTBA, XMMUYECKHE PEaKIINU
(IO YMCITY ¥ COCTaBYy YYACTBYIONIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (P deKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX KIIACCOB,
NOATBEP)KJasl ONUCAaHME INPUMEPAMHU  MOJEKYJSPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUK;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUI B pa3JIMYHbIX YCIOBUSX;
BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO IOJIIO
XUMHYECKOTO 3JIEMEHTa Mo (opMyJsie COeTUHEHHS, MacCOBYIO JOJIO BEIIecTBa B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XMMUYECKOM pPEaKIUu;
IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHre, CUCTEeMATHU3alIHNIO0, KIACCU(PUKALIMIO, BBISIBICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3el
— I M3Yy4YEHUs CBOMCTB BEIECTB M XUMUYECKUX PEAKLUMN, €CTECTBEHHO-HAYUHbIE METOJIbI
MO3HAHUS — HaONIOJeHUEe, UW3MEpEeHUe, MOJEIUPOBAHUE, OKCIIEPUMEHT (pealbHbIl U
MBICJICHHBIN );
CJIeZIOBaTh MpaBWJIaM IOJIb30BAHUS XUMHUUECKOM MOCYA0i U 1abopaTopHbIM 000pyI0OBaHUEM, A
TaK)Ke MpaBUiIaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 1O BBIITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJIYYEHUIO M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(BommopoJila W KHCJIOpOJa), MPUTOTOBJIICHHIO PACTBOPOB C OMPENEIEHHON MacCOBOW JoJiei
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBaTh W IPOBOAUTH XMMMUYECKHE DSKCIEPUMEHTHI IIO
pacmo3HaBaHUIO pAcTBOPOB IMIeJOUYed M KHUCJIOT C TOMOIIBI0 HWHAUKATOPOB (JIAKMYC,
¢deHondransent, METUIOPAHXK U APYTHE).

K koniy oOydeHnust B 9 kjacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX MOHITHM: XUMUYECKUIN JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHUOH, aHHUOH, TIPOCTOE  BEIIECTBO,  CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
3JIEKTPOOTPHUIIATENILHOCTh, CTEMEHb OKUCICHHS, XUMHUYECKas peakuus, XUMHUYECKas CBS3b,
TETUIOBON A(PQEKT peakIiu, MOJIb, MOJIIPHBII 00BEM, pacTBOpP, SIEKTPOIUTHI, HEIJIECKTPOIHUTHI,
JNEKTPONUTHYECKAsT JUCCOLMAIMS, PEaKIUd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMble M HEOOpaTHMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHME U BOCCTAaHOBJIEHHUE, aJIOTPOIMHS,
aM(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBaJCHTHAs, MOHHAS, METANINYECKas), KpUCTAIINUecKas
pemérka, KOppo3us METAJJIOB, CIUIaBbl, CKOPOCTb XWUMHYECKOW peakiuu, TMpeaeabHO
nonyctumas konuentpamus [1/IK Bemectsa;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHITUNA U IPUMEHATH 3TU MOHATUS TIpU
OIMCAHUU BEUIECTB U UX MPEBPaILECHUN;
UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY MJI COCTaBJIeHHUS (OopMyJ BEUIECTB U ypaBHEHUU
XUMHYECKHUX PEaKLUi;
ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XHMUYECKUX DJJIEMEHTOB B COEAMHEHHUAX
Pa3IUYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIJIACCY COEIMHEHUU MO
dopmynaM, BUJ XMMUUYECKON CBSA3M (KOBaJEHTHAs, MOHHAs, METANINYECKasi) B HEOPTraHUYECKHX



COEAMHEHUSX, 3apsil MOHA [0 XUMHUYECKOM (opmylie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;
packpbiBath cMbici Ilepuoguueckoro 3akona JI. M. MenpneneeBa M IE€MOHCTPUPOBATH €O
NOHMMAaHME: OIMCBHIBATh M XapaKTepH30BaTh TaONU4Hyo ¢opmy lleproguueckoil cucTeMbl
XMMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHas noArpymnmna (A-rpymnmna)» U «mnoOouHast
noarpynna (b-rpynma)», maneie u GoJbIiMe MEpUOIBI, COOTHOCHTH 0003HAUEHUS, KOTOpHIC
UMEIOTCA B MEPHOAMYECKONW TaONHIEe, C YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj Aapa, oOlee YUCiIo JIEKTPOHOB M paclpeaesieHue ux
I10 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajbIX MEePHOO0B U TNIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaccu(puIUpoBaTh XMMHUYECKHE JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XMMUYECKHE PEAKIINU
(Mo 4YMCIy M COCTaBy Y4YacTBYIOUIMX B PEAaKLUUH BELIECTB, MO TEIIOBOMY 3(¢eKTy, 1o
U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME M CHENU(PUICCKHE XUMHUYECKHE CBONCTBA MPOCTHIX H
CJIO’KHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTABJIATh YPaBHEHUS IEKTPOIUTUYECKON AUCCOLUAIMM KUCIIOT, 1eJI04el U CosleH, MOIHbIE U
COKpAIlEHHBIC YPAaBHEHHs peaklUii MOHHOTO OOMEHa, ypaBHEHUS pEaKIUil, MOATBEPKIAIOIINX
CYLIECTBOBaHHE I'€HETHUECKON CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil TOCPEACTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BOBMOKHOCTH IIPOTEKAHUs
XMUMHYECKHUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJICKYJISIPHYI0 U MOJIAPHYIO MAaccChl BELIECTB, MACCOBYIO JIOJIIO
XMUMHUYECKOTO 3JIEMEHTa 1o (HopMyJie COEIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUUECKOHN PEeaKInu;

coOJr01aTh TIpaBUIIa MOJIb30BAHUS XUMHYECKOW TOCYI0M M J1aOOpaTOpPHBIM O0OpYAOBaHHUEM, a
TaKXe MpaBuia OOpalleHUs ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH IO BBITOJIHEHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJIYYEHUIO M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(aMMmaka M yriIeKHCIIOro rasa);

IPOBOJIUTh PEAKLUH, TMOATBEPXKIAIOIINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OpOMHI-, MOAUA-, KapOoHat-, (ocdar-, cunmkar-,
cyiab(ar-, TUAPOKCUI-UOHBI, KATHOHBI AaMMOHHS M HOHBl M3Y4YEHHBIX METaJJIOB,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEMATU3AIUIO0, BBIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — A M3y4YEeHHs
CBOMCTB BEUIECTB U XHMHUYECKUX PEAKIHI, €CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUA —
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmeHoBaHMe pa3aesioB U TeM Komiriecteo Hacon JIeKTPOHHBIE (M (POBbIE)
n/n  mporpaMmsl Bcero :f;;::::ﬂbm’le ;E);:;Ememne o0pa3oBaTe/ibHbIE pecypChl
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
1.1 2(01;1;43;031{1;?31;3;: ES;II?TC;ZeCKoﬁ 5 2 bubmorexa [TOK
ESTEBHOCTH HETOBEKA https://m.edsoo.ru/7f41837¢
12 BemecTBa 1 XuMu4ueckue 15 1 Bbu6nmuoreka [JOK
peakiu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaskHelilne npeacTaBuTe/ Il HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoa. [lonsitue 06 6 bubmmoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsitue o xucinorax u ] 1 bu6mmoreka [IOK
COJISAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK
’ HEOPTraHUYECKUX COCTMHCHUI https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB /I. U. Menageneea. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBHUTEIbHbIE PeAKIIHT

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

bu6mmoreka [IOK

3.1 XUMHYeCKux 3nemeHToB J1. U. 7 https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma
XuMHuyeckas CBI3b.

32 OKUCIUTEIHLHO- 8 1 Bubmuorexa IIOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/7f41837¢



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

Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmaorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63 4 5
[TPOT'PAMME
9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMporpaMmbl Bcero Konrpoapupie  Ipaxrueckue o0pa3oBaTejbHbIE
padoTbI padoThbI pecype
Pa3nen 1. BemecTBO 1 XUuMHYecKHe peaKIIun
11 [ToBTOpEHME 1 YIITyOJICHHE 3HAHUH OCHOBHBIX 5 1 bubnuotexa [JOK
' pazzenoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
’ peakIiui https://m.edsoo.ru/7f41a636
13 DINIEKTPOIUTHYECKAS AUCCOIALIMSL. 3 1 1 bu6mmoreka [IOK
' XUMHUECKUE PEaKIH B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI H UX COeINHEHUS
71 OO6m1as XxapakTepruCcTUKa XUMHUIECKUX 4 1 bubmuoreka [JOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
pp | o repsperms s ; Bumorera LOK
' ' https://m.edsoo.ru/7f41a636
COCANHCHUA
OO01m1ast XxapaKTEpPUCTHKA XUMHUECKUX Bubsorexa LIOK
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCANHCHUA
2.4 gﬁ'ﬁiﬁfﬁf ?@Tzip;c;;ﬁ Xi}fﬁ;f;‘ I:IXerMHHf/'I 8 1 2 bubmorexa I[IOK
' ' https://m.edsoo.ru/7f41a636
1 UX COCANHCHUA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

. bubmuoreka [{OK
3.1 Obmwe cBoficTBa METaIIIOB 4 https://m.edscl)_E).ru/7f4la636
32 BakHeime MeTauibl U X COeIUHEHUS 16 1 2 Eggi@ﬁiﬁiiﬂﬁw 412636
Hroro no pazneny 20
Paznen 4. Xumusi 4 OKpyKamas cpeaa
4.1 BemectBa 1 MmaTepuanbl B AKHU3HU YEIOBEKA 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
No KoanuecTBo 4acoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Kounrtpoubusie Ilpakruyeckue S — oOpaszoBaTejbHbIE
padoTbI padoThI pecypcsl
1 [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 but6mmoreka [IOK
yejaoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 ITongaTue o MeTOnax MO3HAHUS B XUMUH 1 Bubmzorexa LHOK
https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1 «I[IpaBuna
3 paboThl B 1abOpaTOpUN U IPUEMBI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yucrtele BemecTBa U cMecu. CriocoObl 1 bubmunoreka LIOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[IpakTuueckas padora Ne 2 «Pa3nenenue

bubmunoreka LIOK

5 cMecel (Ha mpuMepe OYMCTKH MTOBAPEHHOMN https://m.edsoo.ru/f0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
5 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) bubnuoteka [JOK
XUMHYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BENIECTBA Bubmzorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa LTOK
https://m.edsoo.ru/ff0d2d50
0 | Xomstsconan hopmgra. Basermoors arowos Bu6morexa LIOK
’ https://m.edsoo.ru/ff0d2cae
XHMHYECKHUX JIEMEHTOB
1 OtHocuTenbHas aTOMHas Macca. but6mmoreka [IOK
OTHOCHTEIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYECKOro 3JIEeMEHTa B Bbubmunoreka LIOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c¢
13 KomuuectBo BemecrBa. Monb. MossipHast but6mmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKrue U XUMUYECKUE SIBICHUS. Bbubmunoreka LIOK
XUMHYECKasi pPeaKIust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCoBHs IPOTEKAHUS Bu6muotexa [IOK
XUMUYECKHUX PEaKIIUA https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus koiauuecTBa, MacChl BEIIECTBA Bbubmunoreka LIOK
10 YPaBHEHMSIM XUMHYECKUX PEaKITHI https://m.edsoo.ru/ff0d5708
18| (compmtrns, pranwener, smomonms Buwotera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
19 M. B. JIoMOHOCOB — y4EHBIN- bubmuoteka [IOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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sHIMKIoneucT. O0o0IEeHne U
cUCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/ff0d40c4

Kontponbnas padota Nel o teme

but6mmoreka [IOK

20 «BemiecTBa U XUMUYECKHE PEAKITHID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmechk razoB. CocTaB Bo3ayxa. Butmiorexa [[OK

21 Kucnopon — aneMeHT ¥ mpocToe BEMIECTBO. https://m.edsoo.ru/f0d448e
O30H
duznyeckre 1 XUMHYECKHE CBOMCTBA BuGmuorexa I[OK

22 ifﬁ)?;i?gé%iiﬁﬁi OKMCIICHH, TOPEHHE). https://m.edsoo.ru/ff0d4614
Crioco6bI mosryueHus KUCIopoa B Butmiorexa [[OK

23 1a00paTOPUN U TPOMBIIIICHHOCTH. https://m.edsoo.ru/f0d497a
[IpuMeHeHue kucnopona
TennoBoii 3 PeKT XUMUIECKOH peaKIuu, Butmiorexa [[OK

24 MMOHSITHE O TEPMOXUMHUUECKOM YPaBHCHUH
KO- 1 BHILO”II“)epMI/ILIeCKI/IX pealleE X ’ https://m.edsoo.ru/ff0d4790
TormumBo (HeTh, yroib U METaH). Enbimiorexa [IOK

2 iggi’::;;iﬁ;{?fyxa’ criocobut ero https://m.edsg).ru/fde4c4a
IIpakTuueckas padora Ne 3 mo Teme

26 «lPlonyquHe u Eo?npaﬂne KHCIIOpO/a, EES::I;/(;E.eeIEZ(];E)C.)rE/ Ff0d4ac?
W3Y4YEHHUE €r0 CBONCTBY»

27 Bopopoa — sneMeHT u IpocTOoe BENIECTBO. bu6mmoreka [IOK
Haxoxnenue B nmpupoje https://m.edsoo.ru/ff0d4dd0

3 du3nyecKkrue U XUMHUYECKHUE CBOMCTBA Bbubmunoreka LIOK
Bogopoa. [IpumMenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

Bbubmunoreka LIOK

29 IToHsATHE O KUCITIOTaX U COJIAX https://m.edso0o.ru/f0d50d2

30 Cnioco0sI ToTy4YeHust BOAOpPO/Ia B bu6mmoreka [IOK
naboparopuun https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padora Ne 4 o reme Bu6muotexa [JOK

«Ilonyuyenue u coOupanue BOAOPO/a,

https://m.edsoo.ru/ff0d4{42
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W3y4YEHHUE Er0 CBOMCTB)

. " bubmuoreka [IOK
32 MounsipHbiii 00BEM Ta30B. 3aKOH ABOTaIPoO https://m.edsoo.ru/f0d542e
jy | Bmcaenss ot oo e B LOK
.. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
M e B LOK
o https://m.edsoo.ru/ff0d5708
OTHOIIEHUI ra30B
35 dusuyeckrue 1 XUMUYECKHE CBOMCTBA BOILI bubmuorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 but6mmoreka [IOK
WHINKATOpaX https://m.edsoo.ru/ff0d59¢2
37 | momcsmammere paoTaopet, Macoasan nons bumorera LIOK
’ https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «ITpuroroBieHue pacTBOPOB ¢ bu6mmoreka [IOK
oTpenieNIEHHON MacCOBOM Joe https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBAY
39 Kontposbnas padota No2 o teme bu6mmoreka [IOK
«Kucnopon. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCupUKaIus, Bbubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| xnenommmts, oonomman m edparepe Buwotexa LOK
’ https://m.edsoo.ru/ff0d664¢
OKCHUOB
42 OcHoBaHWusI: cOCTaB, Ki1accuukaus, Bbubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYECKHE CBOMCTBA bubnuoteka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, KiiaccupuKarus, bubmunoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yenue 1 XUMHYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
NOJTyYeHHs, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCTUHEHUIN
I'eneTnueckas cBsi3b MEXKy KJlacCaMu but6mmoreka [IOK
48 N
HEOPTaHMYECKUX COSAMHECHUIA https://m.edsoo.ru/00ad9a50
. but6mmoreka [IOK
49 O0001IeHre U cUCTEMATU3aLMs 3HAHUN https://m.edsoo.ru/00ad9ch?
KonTpoabnas ta Ne3 mo Tem
50 "SCHggHBIeaKHI;?}?)EI zg)[?raznjecinx bubmorexa LIOK
“n https://m.edsoo.ru/00ad9¢la
COCAUHECHUI
IlepBrie mONBITKK KIaccupUKauu
51 XI/II\I/)[I/I‘IGCKI/IX 9JIEMCHTOB. I(P[OHSI]”}II/IG 0 rpynmnax buGnnorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JICMEHTOB
ITepunomnueckuii 3axoH u Ilepuoamueckas
52 cyfcgeiqi XP?;qu(:gI?H)(Z BHGM:II;T(?]? II.eI/CI. : bubmmorexa HOK
https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [lepuoapl, rpyniibl, TOATPYIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00adasS2¢
54 Crpoenue atomoB. COCTaB aTOMHBIX sIJIED. bubmmoreka [JOK
H3oTormsl https://m.edsoo.ru/00ada342
CTpoeHue 3IESKTPOHHBIX 000JIOUEK aTOMOB
55 C-)JIepMeHTOB HepHIZ)I[quCKOﬁ cuctemsl J[. W. bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTeprucTUKa XUMHIECKOTO 3J'I?M€HTa o Butmiorexa [[OK
56 | ero nonoxeHnuto B [lepuoanueckoii cucreme

J. . MenneneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BUTHS HayKHu U ipakTuku. [. W.

but6mmoreka [IOK

37 MemnieneeB — y4€HBI, earor 1 ! https://m.edsoo.ru/00ada96e
IpaXKTaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnuotexa [JOK
XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka [JOK
59 NonHas xumuyeckas CBs3b 1 https://m.c dS(])_E).ru /00adac34
60 | KoBajeHTHas NosisipHasi XUMUYECKas CBA3b 1 bubmorexa [TOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHas XUMHYECKasi CBA3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bubmoreka [JOK
62 Crenexy okucieHus ! https://m.edscI)_E).ru/OOadanS
63 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 1 but6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
bubmuoreka [IOK
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 https:/m.c dS(I)_E).ru 100adb076
65 Kontponbnas padota Ne4 o reme 1 bubmuoteka [JOK
«Ctpoenue aroma. XuMHYECKast CBA3b» https://m.edsoo.ru/00adb486
66 PesepHblit ypok. O6001meHue u 1 Bu6muotexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00adb33¢
67 PesepHblit ypok. O6001meHue u 1 Bu6muotexa [IOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00ad9cb2
63 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoteka [JOK
CUCTeMAaTH3aIIHsI 3HAHHUHA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBBIE

Ne Tema ypoka K I Jata oOpa3oBaTeJibHbIE
/o Yp Beero OHTPOJIbHbIE PaKTHYeCKHe u3yuenus |y
padoThbI padoThbI pecypcsl
Ilepunognueckuii 3akoH. [leproandaeckas
1 cnfTeMI; XUMHYECKHUX BJIGMIG)HT(I)[B AU 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
2 XI/IMI/I‘IGCKII?IX 3JIEMEHTOB IIEPBBIX TPEX 1 bubmorexa LIOK
p P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanmst 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPTaHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOU CBSI3U M TUIIBI but6mmoreka [IOK
4 N 1
KPUCTATMYECKHUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsnast padora Nel o reme
5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiaccay
Knaccudukanmst XMMUYeCKUX PEaKITHii 1o bubmunoreka LIOK
6 1
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHYECKOM
7 €aKIIUU HOHHI')FHG 0 TOMOT€HHBIX U 1 bubmorexa LIOK
PCAKILIHL. https://m.edsoo.ru/00adbe9a
TEeTEPOTECHHBIX PEAKIIMIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh Bu6muotexa [JOK
8 o 1
XUMUYECKON PEaKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHUS
OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubnuotexa [JOK
9 1
peakiuu https://m.edsoo.ru/00adcade
10 Teopus 27IEKTPOIIUTUYECKON JUCCOLALUY. 1 Bu6muotexa [JOK
CwiibHBIC U C1a0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HNoHHble ypaBHEHUS pEaKIUid 1 bubnuoteka [IOK
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https://m.edsoo.ru/00add448

XUMHYECKUE CBOMCTBA KUCJIOT U

12 OCHOBaHUH B CBETE MPEACTABICHUI 00 bubmorexa [IOK
Jipelt https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYCCKON TUCCOITUAITUU
13 mpercramment o6 sresommceroi Bubmioreks LIOK
el p https://m.edsoo.ru/00add8b2
JUCCOLIUAITUU
14 [TonsiTne o runponuse conen bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
but6mmoreka [IOK
1 .
5 O06o00mIeHre U cucTeMaTr3als 3HaHHMA https://m.edsoo.rw/00addd 12
16 [Ipaktuueckas padota Ne 1. «Pemenue bubmuoteka [JOK
9KCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
17 Onempomrcotan mesomas BuGmrorexa LIOK
P o LA https://m.edsoo.ru/00addecO
XVMUYECKUE PEaKINH B PACTBOPAX)
13 OO01mast XapaKTeprCcTUKA TaJIOTCHOB. bubmmoreka [JOK
XUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19| xnmcocne crolicrs, nonyeene Bufmiorexa LIOK
’ Y ’ https://m.edsoo.ru/00ade104
IPUMCHCHHUE
20| lonyaene corsmol nucnoms, noysese Bubmaarexa [IOK
Lo 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTBY
| oo o oo oamsc Bumorera LOK
PeaKIUH, a p a https://m.edsoo.ru/00ade488
H30BITKE
OO01mas xapakTepucTuka 31eMeHToB VIA- bubmmoreka [JOK
22
TPYIIITBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOI[I/I(l)I/'I.KaHI/II/I cepl. Bu6motexa LIOK
23 HaxoxzaeHnue cepbl ¥ €€ coelMHEHNN B

npupoae. XuMHYECKHUE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a
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24 CepoBoaopoi, cTpoeHue, (U3HIECKUe U bubmmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuasl cepsl. CepHast KUCIIOTa

25 qmsngemng U XI/II\I/I)I/I‘-IGCKI/IG CBOIf;ICTBa bubmorexa [IOK

’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUYECKUE PEaKINH, JIeKAIIUE B OCHOBE
MPOMBIIIICHHOTO CII0C00a MOTyYeHUS
26 cgpﬂoﬁ KHUCJIOTBI. XHMqucxoey bubmorexa I[IOK

. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIb
COCMHEHUSIMH CEPbI

27 Brraucienne MaccoBOU TOIH BEIXOJA but6mmoreka [IOK
NPOIYKTa PEaKIiu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa JeMeHTOB V A-

8 rpynnsl. A30T, paCipOCTpaHEHHUE B bubmuotexa [JOK
npupoze, GU3nIecKue 1 XUMUYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
AMMHUak, ero Gu3nUecKue U XUMUIECKUE Bbubmunoreka LIOK

29 N
CBOMCTBA, TOJIYYCHUE U TPUMEHEHHUE https://m.edsoo.ru/00adf004
[TpakTiueckast pabota Ne 3 o Teme

30 «lPlonyquHe al\fMI/IaKa U3Yy4YEHUE ero bubmorexa [TOK

. ’ https://m.edsoo.ru/00adf180
CBOWCTB

31 A3oTHas KucioTa, e€ Gu3ndecKue u bubnuotexa [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH

32 aMMOHMS B KAYECTBE MUHEPATbHBIX bubmuoteka [JOK
ynoOpeHuii. XuMHUECKOe 3arps3HCHHE https://m.edsoo.ru/00adf518
OKPY’KaIoIIeH Cpebl COSTMHEHUSIMUA a30Ta
®ocdop. Okena pochopa (V) u

33 @ocgof))ﬂaﬁ KI/ICHJI((l))Ta (1)(1)1]/;1)31/1(‘-16231(1/16 u bubmorexa HOK

. https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, IMOJTyUYeHHE
34 Hcnons3oBanue GochaToB B KauecTBe Bu6muotexa [JOK

MHUHEPAIbHBIX yI0OpEHHH. 3arps3HeHne

https://m.edsoo.ru/00adfc20
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IpUPOIHON cpeabl hocharamu

VYriaepoa, pacpocTpaHeHUe B TIPUPO/IE,

bubmunoreka LIOK

35 o
bu3HYeCKre U XUMHUYECKHUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxkcuapl yraeposa, ux pu3ndeckue u
36 XHMUYCCKHE CBOMCTBA. DKOJIOTIYCCKHUE bubmunoreka LIOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
. Bubmnorexa IIOK
37 VYrojapHas KUCIIOTA U €€ COJTH 1
https://m.edsoo.ru/00ac006¢
[TpakTrueckas padota Ne 4 o Teme Bubmmotexa LOK
38 "[lTonyuenue yriaekucioro rasa.
https://m.edsoo.ru/00ae027¢
KauecTBenHas peakius Ha KapOoHAT-HOH" D
[TepBoHauanbHBIE MTOHATHS 00
bubmunoreka LIOK
39 OpraHMYeCKHX BEIIEeCTBaX KakK O
P o https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIepoaa
. bubmmoreka [JOK
40 Kpemnuii u ero coenunenus 1
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue
41 AKCIIEPUMEHTAIBHBIX 3334 110 TEME bubmmoreka [JOK
«BaxkHeiinye HeMeTauIbl M UX https://m.edsoo.ru/00ac0bf2
COCIUHCHUS
KonTtponsHas padora Ne3 o reme Bubsorexa [IOK
42 «Baxkneinne HeMeTaIIbl U UX
COCITHHEHTS https://m.edsoo.ru/00ae0el8
OO01mas xapakTeprucTUKa XUMUIECKUX
43 3JIEMEHTOB — METAJIOB. MeTamnnyeckas bu6mmoreka [IOK
CBSI3b U METATMYECKAsi KPUCTAIITMUECKAs https://m.edsoo.ru/00ae103e
peuérka. PU3nyecKnue CBOMCTBA METAJIIIOB
XUMHYECKHE CBOMCTBA METAIJIOB.
bubmunoreka LIOK
44 DIEKTPOXMMHYCCKHUI psia HAIPSKSHUH
MeTaJIJII)OB P p https://m.edsoo.ru/00aecl 156
45 OO61me crnocoObI MOTYYSHUS METAJLIOB. bubmnoreka [IOK
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CnnaBel. Beruncnenus 1o ypaBHEHUAM
XUMHUYECKHUX PEAKIUH, €CIIU OAHH U3
pEareHToB COAEPKUT IPUMECH

https://m.edsoo.ru/00ael 156

46 ITonsATHE O KOPPO3UH METAILIOB bubmorexa [IOK
https://m.edsoo.ru/00ae1278
bubanoreka IJOK

47 [Henotrere MeTans! https://m.edsg).ru/Oan14b2

48 OKCHUIbI M TUAPOKCUIBI HATPUS U KaJIHs Bubmzorexa LHOK
https://m.edsoo.ru/00ac14b2

49 [llenoyno3eMenbHBIC METAJIIbI — KAJIBIIHM but6mmoreka [IOK

1 MarHA#R https://m.edsoo.ru/00ael5e8

50 Bakueimue coeTMHEHUA KaJIbINA bubmuorexa LIOK
https://m.edsoo.ru/00ael5e8

51 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUIT

59 JKEcTKOCTh BOABI U CIIOCOOKI €& Bbubmunoreka LIOK

YCTpaHCHHS https://m.edsoo.ru/00ae1886
53 | "Keormoqms omptn weromaed BuGmoterca LIOK
yeTpaHenns” https://m.edsoo.ru/00aelaed
N bubanoreka IJOK
>4 AmomuHHii https://m.edsg).ru/Oanlc64
55 AmMdoTepHbIE CBOICTBA OKCHIA U bubnuotexa [JOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64
Bubmnorexa IIOK
>6 Keneso https://m.edscl)_E).ru/Oanld86
57 Oxcuapl, THAPOKCUIBI U conn kene3a (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35¢e6
58 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUIT
59 | omemepmeoTT S0t 0 T bu6morera LIOK
N https://m.edsoo.ru/00ae3de8
«BaxkHele MeTaluIbl U UX COCAUHCHUS)
60 Brprurcienus no ypaBHEHUSIM XUMHYECKHUX bubmmoreka [JOK
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pEaKLHii, €CII OJIUH U3 PEATCHTOB JaH B
M30BITKE WIIH COJIECPKUT TIPUMECH.
BrruncineHus MaccoBOM 10U BLIXOJA

https://m.edsoo.ru/00ael1750

MPOJIYKTA PEAKIINHI
61 O0001IeHre U cUCTEMATU3aLNs 3HAHUN 1
62 Kontposbnas padota Ne4 o reme 1
«BaxkHeHIme MeTajUIbl U UX COCIUHEHUS)
63 BemecrtBa 1 maTepuasl B IOBCEHEBHOM 1 bubmunoreka LIOK
JKA3HU YeJ0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPY KaIoIIEH 1 bubnuotexa [JOK
Cpelsl https://m.edsoo.ru/00ae4270
65 Posib XumMuu B pelieHnH 3K0I0THUECKUX 1 bubmuoteka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001meHue u 1 Bu6muotexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 1 bubnuoteka [JOK
CHUCTEeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00adb33¢
63 Pesepublit ypok. O6001meHue u 1 Bu6muotexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

Vuebnuk «Xumus 8 kiaccy, aBtopsl: ['adpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.;
u3narenscTBo «IIpocsemenne» Mockaa.

Vuebnuk «Xumus 9 kiaccy, aBropsl: ['adpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.;
u3narenscTBo «lIpocsemenune» Mockaa.

YuebHoe nmocobue «Xumusi. Pabouas Tetpanp. 8 kinace», aBropsl: ['abpuensu O.C., OctpoyMoB
N.I'., Cnankos C.A.; uznarensctBo «IIpocBenienne» Mockaa.

VYuebHoe nmocobue «Xumusi. Pabouas Tetpanp. 9 knace», aBropsl: ['abpuensu O.C., OctpoyMoB
N.I'., Cnankos C.A.; uznarensctBo «IIpocBemnienne» Mockaa.

METOAUYECKUE MATEPUAJIbI IJ151 YUUTEJIA

«Ypoku xumuu B 8 kiacce. Metoauueckoe mocodue». Asropsl: ['abpuensa O.C., OctpoymoB
N.I'., Cnankos C.A.; uznarensctBo «IIpocBenienne» Mockaa.

«Ypoku xumuu B 9 kiacce. Metonuueckoe nmocodue». Asropsr: ['abpuensa O.C., OctpoymoB
N.I'., Cnankos C.A.; uznarensctBo «IIpocBenienne» Mockaa.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbhI CETU UHTEPHET
Enunas xomrekius LIOP(school-collection.edu.ru)

Komnekmus va caitte @ILMOP (http://fcior.edu.ru)

https://resh.edu.ru
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