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ITosicHuTeIbLHASA 3aNMUCKA

[Iporpamma 1Mo XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSI COCTaBlIEHA Ha OCHOBE TPeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesibHON POrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus, npeacTtaBieHHbIx B PI'OC 00O, a Takxke
Ha OCHOBe (enepanbHO paboueil MporpaMmbl BOCTIMTAHUS U C y4E€TOM KOHIICTIIMM MPENoJaBaHusl y4yeOHOTO MpeameTa
«Xumus» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit ®denepaliii U METOAMYECKUX PEKOMEHJAIMK MO peanu3aluu
00pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHO-HAYyYHOUW U TEXHOJIOTMYECKOW HarpaBiICHHOCTEHW MO OMOJIOTMH C MCIOJIb30BAaHUEM
obopynoBanus 1eHTa « Touka poctay.

[Iporpamma o XuMuu 1a€T MPEICTABICHUE O EJAX, OOIIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U PA3BUTUSI 00YyUaIOIIUXCS
cpencTBaMu y4eOHOIO MpeaMeTa, YCTAaHABIMBAET 00s3aTEIbHOE MPEIMETHOE COJAEpKAHUE, MPEAYCMATPUBAET PACIpEIEIICHUE
€ro mo KijaccaM M CTPYKTYpPUPOBAHHME II0 paszieiaM M TeMaM NOPOrpaMMbl MO XUMHH, ONPEAEHSACT KOJIUYECTBEHHBIC H
KAQYECTBEHHBIC XAapaKTEPUCTUKH COJACPKAHUS, PEKOMEHAYEMYIO MOCJIEAOBATEIIBHOCTh HM3YYEHHS XUMHM C Y4YETOM
MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OOydarolmuxcs,
omnpenensieT BO3MOXHOCTH TMpeAMeTa JJid pealu3aluyd TpeOOBaHHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMSs, a TakKe TpeOOBaHUM K pe3yjbTaTaM OOyYeHUs] XMMHH Ha YPOBHE
1ese M3y4eHHs IpeIMeTa U OCHOBHBIX BUJIOB yU4e€OHO-TIO3HABATEIBLHOM JACSITEIIBHOCTH 00YYaIoEerocs Mo OCBOCHUI0 Y4eOHOTO
COACPIKAHUS.

3HaHWE XUMHUU CIYXXUT OCHOBOM [JIi (OPMUPOBAHUS MHUPOBO33PEHUS OOYYaIOIIETOCs, €ro MPEACTABICHUN O
MaTEepUAIbHOM E€IMHCTBE MHUPA, BAKHYIO POJIb UTpaloT (opMupyeMble XHMHEH MPEACTABICHHUS O B3aMMOIPEBPAIICHUSIX
OHEPTUU U 00 IBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTSIX PEHICHUS II00aTBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUS Y€IOBEUECTBA —
CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHECHHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET peajii3allid BO3MOXXHOCTEH MJi1 caMOpa3BUTUS U (POPMHUPOBAHUS KyJIbTYpbl JMYHOCTH, €€ OOIIeH u
(GyHKIIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00YYarOIIMXCs, HABBIKOB UX CAMOCTOSTEIbHOU
y4eOHOM NESITEILHOCTH, IKCIIEPUMEHTATBHBIX U UCCIIEI0BATEILCKUX YMEHHUM, HEOOXOAUMBIX KaK B TOBCETHEBHOM KU3HU, TaK U
B MIPO(ECCUOHAIBHOMN AESTENbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYYHOTO MBINUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJISAa HA €IUHCTBO MPHUPOILI U
YEeJI0BEKA, SABJISICTCS OTBETCTBEHHBIM 3TaroM
B (h)OPMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYarOIIUXCS;



TOUKA !’pocrn

CHoCcOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHUSAM, K MPUPOJE, K UYETIOBEKY,
BHOCHUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHKE 00 yJaIOIIUXCS.

JlaHHbIe HampaBjeHUS B OOYYCHHU XMMHUHU OOECIEUMBAIOTCS CIEHMU(UKON cojepkaHus ydyeOHOro IpeameTa, KOTOPBIi
SIBJISICTCS T1€IarOTMYECKY aJallTUPOBAHHBIM OTpa)KEHHEM 0a30BOM HAyKW XUMHH Ha ONMPEIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOTO 0OIero oOpa3oBaHHMS OPHUEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI
NIepBOHAYAJILHBIX TTOHATUI XUMHUH, OCHOB HEOPTaHUYECKOM XUMHHU U HEKOTOPBIX OTACIBHBIX 3HAUMMBIX MIOHITUH OpPraHUYECKOM
XAMHH.

CtpykTypa coaep)kaHHs IpPOTrpaMMbl MO0 XUMHUHU CPOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO IIOAXOJa K €€ H3yUYCHHIO.
ConepkaHue CKJIAIbIBAETCS U3 CUCTEMbI MOHSITHUH O XMMUUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHITUN O XUMHUYECKOM
peakiuu. O0e 3TH CUCTEMbl CTPYKTYPHO OPraHM30BaHbl IO MPHUHIMIY I[OCIEIOBATEIIBHOTO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 JICKTPOJUTHIECCKON JUCCOIMAIIMK BEIIECTB B pacCTBOPax.

TeopeTndeckue 3HaHUS pacCMaTPUBAIOTCSA HA OCHOBE AMITMPUUYECKHU TOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJICAOBATEILHO OT OJIHOTO YPOBHS K JPYroMy, BBITONHSSA (PYHKIIMM OOBSICHEHUS U IMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U
BO3MOYKHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMBbI 110 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XUMUUECCKON COCTABIISIONICH HAyIHOM
KapTUHBI MUPA B JJOTHKE €€ CUCTEMHOM MPUPO/IbI, ICHHOCTHOI'O OTHOIIICHHUS K HAYYHOMY 3HAaHHUIO M METOJIaM MTO3HAHUs B HAYyKe.
N3ydeHne XMMUU MPOUCXOJIUT C MPHUBIICUCHUEM 3HAHWN W3 paHee M3YYCHHBIX YUCOHBIX NMpeaMeToB: «OKpYKaroUUid MHPY,
«buonorus. 5—7 knaccel» U «Pu3NKa. 7 Kjacey.

[Ipy u3ydeHUUM XUMHUHU MPOUCXOAUT (POPMUpPOBAHME 3HAHUN OCHOB XMMHUUYECKOM HAayKHM Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUSI, TPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3aja4a y4eOHOro
npeaMera COCTOMT B (POPMHUPOBAHUM CHUCTEMbl XMMHUYECKMX 3HAHUW — BaKHEWIIWX (PAKTOB, TMOHATHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUM, JOCTYMHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKd, B MPUOOIICHUH K
HAay4YHBIM METOJIaM MO3HAHMS MPU U3YYEHUHU BEIIECTB U XUMHUECKUX peakiui, B GOPMUPOBAHUM U Pa3BUTHH MTO3HABATEIbHBIX
YMEHUH W WX TPUMEHEHUU B Y4YeOHO-TIO3HABATEIBHOW W Y4E€OHO-UCCIIENOBATEILCKONU EATeIbHOCTH, OCBOCHHUU IPABUI
0e30macHOro 0OpaIleHus ¢ BEIECTBAMH B IIOBCETHEBHOW KU3HH.

[Tpu n3ydeHnn XuM1UM Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs BaXKHOE 3HaUEHUE TPUOOPENIN TaKHe 1eJ1, KaK:
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— (opmupoBaHHEe HMHTEIUIEKTYaJdbHO pa3BUTOM JHYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY MPUHATHIO PEIICHUM, CIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHMsS] HAa CHUCTEMATHYECKOE MPUOOIIEHHE O0YyYaroluuXxcsi K CaMOCTOSITEIbHOM IMO3HaBAaTEJIbHON
NEeSATEeIbHOCTH, HAYYHBIM METOAAaM MO3HaHUs, GOPMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— oOecrieyeHne YCJIOBHUHM, CHOCOOCTBYIOUIMX MNPHOOPETEHHIO OOYYalOlMMHUCS OIbITa Pa3HOOOpa3HON JesTEIbHOCTH,
MO3HAHUA M CaMOMO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MUMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE MJis
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (opmupoBanue o0mIel (GyHKIMOHATHHOM U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM YHCJIE YMEHHUU OOBICHATH U
OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO MUPA, UCIOJIb3YSl 3HAHUSL U OIBIT, IOJYYEHHbIE TIPU U3YYCHUU XUMUU, TPUMEHATh UX TIPU
penieHuy npoodieM B MOBCETHEBHOM KU3HU U TPYJIOBOM ESTEILHOCTH;

— ¢dopmMupoBaHUE y OOYYAIOUIUXCS TYMAHUCTUYECKUX OTHOIICHUM, MOHUMAHUS LEHHOCTH XWMHUYECKUX 3HAHUU s
BBIPA0OOTKHA SKOJOTMYECKH LIEJIeCO00pPa3HOro MOBEAEHUSI B OBITY U TPYIOBOM AESATENbHOCTU B ILENAX COXPAHEHUS CBOETO
3I0POBBS M OKPYXKAIOIIEH IPUPOTHON CPEMBL,

— pa3BUTHE MOTHBAlUMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII0O M CaMOBOCIMTAaHUIO HA OCHOBE YCBOCHMS
001L1eueI0BEYECKUX LIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Mpo(uIIsi U HAIPABJIEHHOCTH JaJIbHEHIIIETO 00YUYEeHMUS.

OO01iee 9nCiIO 4acoB, OTBEACHHBIX NJIsi M3YYCHUS] XMMHHM HAa YpPOBHE OCHOBHOTrO 001Iero oOpa3oBaHus, cocTaBiseT 136
4acoB: B 8 kiacce — 68 yacoB (2 4aca B Heleno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIENIO).

COJEPXXAHME OBYUYEHUA
(mpakTHYeckas 4acTh y4eOHOIO CoJlep KaHus MpeIMeTa YCUIeHa MaTepualibHO-TeXHIUUECKol 0a3oii neHTpa «Touka pocTay,
UCIIOJIb3yEeMOTO ISl pealii3ainy 00pa3oBaTeIbHBIX POrPaMM B paMKaX MPENoAaBaHUs XUMHN)
8 KJIACC

IlepBoHayajbHbIE XMMUYECKHE IOHATHSH

IIpenmer xumuun. Ponp Xumuu B KU3HU 4yeloBeka. XUMHS B cucreme Hayk. Tena m BemiecrBa. Dusznueckue CBOWCTBA
BeIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsiTHe 0 MeTroAax mo3HaHus B xumuu. Uucteie BemectBa U cmecu. CrnocoOsl
pa3JeIIeHUs] CMECEM.

ATOMBI U MOJNEKYJIbl. XUMHUYECKUE 3JIEMEHThl. CHMBOJIBI XHUMHYECKHX 3JIEMEHTOB. [IpOCTBIE M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumunyeckass Qopmyia. BaneHTHOCTP aTOMOB XMUMHYECKHMX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas aToMHas Macca. OTHOCUTENIbHASI MOJIEKYJISIpHAs Macca. MaccoBast 10JIsl XMUMHYECKOIO 3JIEMEHTA B COEIMHEHHH.
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KomnuectBo BemecrBa. Moab. MoisipHass macca. B3aMMOCBSI3b KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IUHULL
BenlecTBa. Pacu€rsl o opmynaM XMMUYECKUX COETUHEHU.

dusznyeckne U XUMUYECKHE SIBJIICHHs. XHMMHUYECKass peakuuss W €€ NpU3HAKH. 3aKOH COXPAaHEHUS MAacChl BEILECTB.
Xumnyeckue ypaHeHus. Kiaccupukanys XMuMHUUECKUX peakiuil (COeIMHEHUs, pa3IoKEHUs, 3aMEIIeHNs, OOMEHA).

Xumuueckuii IKcnepumenm (¢ uCnonb306anuemM YUPpPoeo2o u ananoz06020 0oopyoosanus yenmpa « Touka pocmay):

3HaKOMCTBO C XMMHUYECKOW IOCYyN0i, mpaBuiaamMu paboTsl B jaboparopun U npuéMamMu oOpaiieHus ¢ 1ad0paTOpHBIM
000py/10BaHUEM, U3yUYEHUE U ONHUCaHHE (PU3NUECKUX CBOMCTB 00pa3lloB HEOPIaHWYECKUX BEILECTB, HAOIIOACHUE (PU3MUECKUX
(nnaBieHHE BOCKA, TassHUE JIb/Ia, paCTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOH/AECHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KHUCJIOTOW) SIBJIEHWW, HAONMIOJEHWE W OINMCaHWE NPHU3HAKOB
IPOTEKaHUSI XUMUYECKUX PEeaKIMil (pa3iokKeHUe caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapus, pa3ioxKeHUe
ruapokcusia Mmeau (I1) mpu HarpeBaHuM, B3aMMOJIEHCTBUE Keme3a ¢ pacTBopoM coiu meau (1), nzydyenune cnocoOoB pa3aeseHus
cMecel: ¢ TOMONIbI0 MarHuTa, (UIBTPOBAHHME, BBIMAPUBAHKME, IUCTWULLMS, XpomaTorpadusi, MPOBEICHHE OYUCTKU
MOBAapEHHOW COJIM, HAOJIIOACHUE U OMUCAHUE PE3YyJIbTAaTOB MPOBEJICHUS ONbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCCHI,
CO3J]aHUE MOJIeNIEH MOJIEKYJ (ILIAPOCTEPHKHEBBIX).

BaxHeline npeacTraBuTe M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmech razos. Cocrtas Bo3ayxa. Kucinopon — aneMeHT 1 npoctoe BemecTso. HaxoxaeHne Kuciopoaa B IpUpoe,
duznyeckue nu XuMuueckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ilpumenenue kucnoponaa. CrnocoObl NOMyYEHUs! KHUCI0pOoia
B J1a00OpaTopuu U MpoMblIIeHHOCTU. KpyroBopoT kucinopoa B mpupojie. O30H — aJIoTpornHas MoAuprKalus KUCI0poa.

TemnoBo# >pPexT XUMUYIECKON peakiuy, TEPMOXUMUUYECKUE YPAaBHEHHUSI, 9K30- U SHIOTEPMUUYECKHUE peakiuu. TorauBo:
yroJib U MeTaH. 3arpsi3HeHue BO3AyXa, yCHUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — snemeHT u mpocroe BemecTBo. HaxoxxneHue Bogopona B mpupoie, pusmueckrue U XMMHUYECKHE CBONCTBA,
IpUMEHEHUE, CIIOCOOBI MoTy4eHus. KuciaoTel u comm.

Monsipabiii 00bEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pacrBopurenb. PactBopsl. HachlneHHbIE W HEHACBILIEHHBIE PAaCTBOPBI.
PactBoprmocTs BemiecTB B BoJe. MaccoBas 0yisi BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHoBaHus. Pomb
pacTBOpPOB B MPHUPOJIE U B KU3HU 4enoBeka. KpyroBopor Boabl B MpUpOAE. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa U OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heoprannyeckux coeauHeHud. Oxcuapl. Knmaccudukamms oxcugoB: coneoOpasyronue (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTepHbIe) U HecosieoOpasytomue. Homenknarypa okcuaoB. @u3nueckre U XMMUYECKHE CBOMCTBA OKCHUJIOB.
[lony4yeHnne OKCHUIOB.
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OcHoBanus. Knaccupukanuss oOcHOBaHMUM: IIENOYM M HEpPACTBOpUMBIE OCHOBaHUsA. HoMeHKiatypa OCHOBaHMIA.
dusnyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHre ocHOBaHUM.

Kucnotel. Knaccudpukanuss kucinor. Homenknatypa kucior. Du3uyeckue U XHUMHUYECKHE CBOMCTBAa KHUCIOT. Psa
aktuBHOCcTH MetasuioB H. H. bekerosa. [lonyuenue kucmuor.

Conu. HomeHknatypa coneil. @u3nueckue 1 XuMAdeckue cBorctna coneil. [lomyuenue coneil.

['eHeTnuecKkas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm (¢ UCNRONb306AHUEM UUPPOBO20 U AHAN0208020 000pyOosanus yenmpa « Touka pocmay):

KaueCTBEHHOE OIPEJCIICHUE COJECPKAHUSI KUCIOpOJa B BO3MyXe, MOJydeHHE, cOOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOWCTB KHUCJIOpOAa, HAOJIIOJICHHE B3aMMOJICUCTBHUSI BEIIECTB C KHUCJIOPOJAOM U YCJIOBUS BO3HUKHOBEHHUS M MPEKPAIICHUS
ropenus (mokapa), 03HaKOMJIEHHE C oOpasllaMyd OKCHIOB U OMUCAHUE MX CBOMCTB, MOJyYEHHE, COOUpPAHUE, PACTIOZHABAHUE U
U3y4YeHUE CBOMCTB BOAOpoJa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcuaom Meau (II) (Bo3MOXXKHO HCHOJIB30BAHHE
BHUJICOMATEPUAIIOB), HAOIIOJEHHE OOpa3IOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEH pPacTBOPEHUS
BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOM JOJEH PacTBOPEHHOIO
BEILIECTBA, B3aUMOJCHCTBHE BOJABI C MeTaulaMu (HaATpUeM W KalibllieM) (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB),
UCCJIeI0BaHNE O0pa3I0B HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHHUS OKPAaCKU HHJIUKATOPOB B
pacTBOpax KHUCJIOT W Ienodeil, m3ydeHue B3aumopeicTBusi okcuaa meau (II) ¢ pacTBopom cepHOM KHCIIOTBI, KUCIOT C
METAJJIaMU, PEAKUUNA HEUTpaau3aluu, MOJyYeHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajlla JAPYTHM U3
pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelie Ki1acchl HEOPraHUYECKUX COCTUHEHUIN).

Iepunoanueckmnii 3akoH u Ilepuoanueckas cucrema xumudeckux 3jaemMeHToB . . MenneneeBa. CTpoeHne aToMoB.
XuMuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKIIUU

[lepBble MOMBITKK KiIacCU(pUKAIIMKM XUMUYECKUX JJIEMEHTOB. [IOHSATHE O rpymmax CXOIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U
IIEJI0YHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT amM@OTEepHbIE OKCUIbI U
TUAPOKCHUJIBI.

[Tepunonnueckuii 3akoH. Ilepuoanueckas cucremMa xumudeckux snemeHToB /I, M. MenneneeBa. Koporkonepuonnas u
nuHHOTNIepuoaHas Gopmbl Ilepuoanueckoit cucrtembl xumuudeckux sieMmeHToB JI. WM. MenneneeBa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpOCHHUE ANEKTPOHHBIX 0007104Y€K aTOMOB nepBbix 20
XUMUYECKUX 3yeMeHTOB [lepmommueckon cucrembl [[. U. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTA IO €ro
nonoxeHuro B [lepuognueckont cucreme /. 1. Meneneena.
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3aKOHOMEPHOCTH U3MEHEHHUSI pajiiyca aTOMOB XMMUUYECKUX JIEMEHTOB, METAJUIMUYECKUX U HEMETAJUIMYECKUX CBOMCTB IO
IPyIIaM U IEPUOIAM.

3nauenue [lepuoamueckoro 3akona u [lepuoanueckoi cuCTeMbl XUMHUECKUX JIIEMEHTOB JIJISI PA3BUTUSA HAYKU U TPAKTHKHU.
. . MenpneneeB — yu4€HbIN U TPaKIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsIpHAS W HEMOJSpHAs) CBsI3b. DNEKTPOOTPULIATEIIbBHOCTh XUMHUYECKUX 3JIEMEHTOB.
HNoHHas cBs3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomecchl OKHCIEHHST W BOCCTaHOBJIEHUS.
OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm (¢ UCnO1b306aHUEM UUPPOBO20 U AHANI0206020 000pydosanus uenmpa « Touka pocmay):

U3ydeHHEe O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aWMOJCUCTBHE THUAPOKCHAA IIMHKA C PAacTBOPAMH KHUCIOT U
IEJI0YEH, TTPOBEICHNUE OIBITOB, MWILUTFOCTPUPYIOIINX PUMEPHI OKHCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINil (TOpEeHNE, PEeaKIIHH
Pa3JIOKEHUsI, COCTUHEHMUS ).

Mesicnpeomemmuoie ceéa3u

Peanu3zanus MexXnpeIMETHBIX CBS3€H MPU U3YyYEHUU XUMUU B § KIIacCe OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX TOHATUNA, TaK W TOHSATUM, SBIAIONIMXCA CHCTEMHBIMH I OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO0mue ecTecTBeHHO-HAy4YHbIC TMOHSATHUS: HAy4HbIA (DAKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIU3, CHUHTE3, Kiaccudukaiwus,
NEPUOIMYHOCTD, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duzuka: marepus, aroM, DJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJA, H30TOINbI, PATUOAKTUBHOCTH, MOJEKYJIA,
IIEKTPUUECKUI 3apsiji, BEIIECTBO, TENO, 00BEM, arperaTHoOe COCTOSHHUE BEIIECTBA, Ta3, (U3MYECKUE BEITUUYUHBI, €IUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOIIJIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYeCKasi peakuus
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[lepuomuueckuii 3akoH. Ilepuomuueckass cucrema xumuueckux s3yemeHTOB JI. WM. MenpaeneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHOOB, Kalus, KaJIbLKUSA U UX COCAUHCHUN B
COOTBETCTBHHU C IOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BUJbl XUMUYECKON CBSI3U. THIBI KPUCTAUIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUMNA KPUCTAJUTMYECKOMN PEIIETKU U BUIa XUMUUYECKON CBSI3H.

Knaccudpukanyss u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTMHEHUM, TeHETHYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XUMUYECKUX PEakIHil 10 pa3IMYHBIM IpPU3HAKaM (M0 YHCIY M COCTaBy YYAacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3((EeKTy, MO H3MEHEHHUIO CTEMEeHEW OKHCICHUS XMUMHUYECKHX HJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTajau3zaTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsatue o ckopocT XUMHYEeCKON peakiuu. [loHsaTre 006 oOpaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakiusax. [lonstue o
TOMOTEHHBIX M F€TEpOreHHbIX peakiuax. [londarue o katanuze. [lonsTre 0 xumMuueckoM paBHOBecHH. DAKTOPHI, BIUSIONINE HA
CKOPOCTh XMMHUYECKOW PEAKIINU U MTOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, SJEKTPOHHBIA OanlaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIuu.
CocrapieHue ypaBHEHUH OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI C MCIIOIB30BAaHUEM METO/Ia AJICKTPOHHOTO OajaHca.

Teopust dIEKTPOJUTHYECKON JTUCCOLMAIUM. JICKTPOIUTHI U  HEIJEKTpPoJuThl. KaThoHBI, aHWOHBL. MexaHu3M
JIMCCOIUAIINH BEIIECTB C PA3IMYHBIMH BUJAMU XUMHUECKOH CBsI3u. CteneHb aucconyanui. CUIIbHBIC U C1a0bIe DJICKTPOJIUTHI.

Peakniun monHoro oomeHa. Y ciioBHs IPOTEKAHMUS PEaKIMii HOHHOTO 0OMEHa, MOJIHBIE U COKPAIIEHHBIC HOHHBIC YPaBHEHUS
peakuuii. CBONCTBA KUCIOT, OCHOBaHUH U COJIEH B CBETE MPEICTABICHUN 00 2JIEKTPOIMTHUECKON Iuccoruanuu. KauecTBeHHbIe
peakuu Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuii Ikcnepumenm (¢ UCnOIb308aAHUEM UYUPPOB0O20 U AHAI0206020 000pyoosanus uenmpa « Touka pocmay):

O3HAKOMJICHUE C MOJICISIMU KPUCTAUTMYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB — METAJVIOB U HEMETAUIOB (rpadura u
ayMasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUUYECKON PEeaKlMu OT BO3JCHCTBUS
pa3IMYHbBIX (HAKTOPOB, UCCIIEIOBAHUE AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlecca TUCCOIMAIIMN KUCIIOT, MIEI0UYe U
cosieil (BO3MOKHO HCIIOJIb30BaHUE BHUJCO MaTEpPHUATIOB), MPOBEJACHUE OMNBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKK MPOTEKAHUS
peakiuii HoHHOTO oOMeHa (0Opa3oBaHME OCajiKa, BbIJIEJICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, WITIOCTPUP YIOIIUX MPUMEPHI
OKUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA (FTOpPEHHE, PEAKIIUU PA3JIOKEHUSI, COCTUHEHUS ), pacllO3HABAHUE HEOPTaHUUYECKUX
BEIIECTB C MOMOIIBIO KAYECTBCHHBIX PEAKIIMN HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

HeMeTtanabl 1 MX CoOeIMHEHNUA
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OO6mrast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEeHW OKucieHus. CTpoeHue u
¢dbu3MUecKkue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJIopa (B3aUMOJCUCTBUE C
MeTajulaMH, HeMeTallJlaMu, 1iesnodamu). Xiopoogopoa. ColsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4YeHUE, IPUMEHEHUE.
JlelicTBHE XJIOpa U XJIOPOBOIOPOJIa HA OPTaHU3M YesloBeKa. BaxxHel e XJI0puasl U UX HaX0XKICHHUE B PUPOJIE.

O6mast xapakrepuctuka 31eMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pPHBIE CTETIEHH OKHUCIICHHUS.
Crpoenue U (pu3MUEeCKUe CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOJA U Cepbl. AJUTOTPOIHbIE MOIU(MHUKAIIMN KUCIOPOia U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBolOpoJ, CTpoeHue, (unyeckue M XHUMHUECKHe CBOMCTBAa. OKCHIBI Cepbl Kak
MPEACTaBUTENI KUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (PU3UUYECKME M XMMUUYECKHE CBOMCTBa (0OIIME KaK MpeiCcTaBUTENS
KJlacca KHUCIIOT U cnenupuyueckre). XUMHUUECKUE PEAKIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOTYYEHUsT CEpHOM
KUCIIOTHL. [Ipumenenune cepHoil kuciioTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peakuus Ha cynb(aT-uoH. HaxoxaeHnue cepbl
n e€ COCIUHEHUN B MpUpOJE. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCIMHEHUSMH CEpbl (KUCIOTHBIC OXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OO6mrast xapakTepucTuka 37aeMeHTOB VA-rpynmbl. OCOOCHHOCTU CTPOCHHUSI aTOMOB, XapaKTEPHbIC CTEMEHU OKHUCIICHUS.
A30OT, pacnpocTpaHeHHE B Tpupoje, (puznueckue M XuMHUueckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
bu3nUecKue U XUMUYECKUE CBOMCTBA, MOJIydeHHe U npuMeHeHue. Colu aMMOHUSA, UX (PU3NYECKUEe U XMMHYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI aMMOHUS. A30THas KUCIOTa, €€ MojydeHue, (PU3ndecKue U XUMHUUYECKHE
cBoicTBa (0OIIME KaK MpPENCTaBUTENs Kiacca KUCIOT U crnenuduieckue). Mcmnoap3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KaueCTBE MUHEPATBHBIX YA0OpeHU. XUMUYECKOE 3arpsiI3HEHUE OKPYIKAIOIICH Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC JTOXK/IH,
3arpsi3HEHUE BO3/AyXa, MOYBBI U BOAoEéMOB). Dochop, amnorpomnubie mMomudukanuu dochopa, GU3NIECKHE U XUMHUUYECKHE
cBorictBa. Okcup dochopa (V) u dpochopras kuciora, puznueckne U XMMHYECKHE CBOMCTBA, MojydeHue. Mcmonas3oBaHue
dbocdaToB B kKauecTBe MUHEPATBHBIX yI00PECHHIA.

O6mias xapakrepuctrka 37eMeHTOB [VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTEIICHU OKUCIICHHS.
VYrnepoa, amioTpornHble MOAU(UKAIMU, pACIPOCTPAHEHHWE B MPUPOAE, (PU3NYECKHEe W XMUMHYECKUE CBOMCTBA. AjcopOrus.
KpyroBopot yrinepoga B mnpupoae. Okcuabl yriepoaa, ux (U3MYECKHME M XHUMHUYECKHE CBOMCTBa, JCHCTBUE Ha >XUBBIC
OpraHu3Mbl, MOJYYEeHHUE U NpPUMEHEHUE. ODKOJOTHYECKHE NpoOsieMbl, CBs3aHHble C okcuaoMm yriuepoaa (IV), rumoresa
1J1I00aJbHOTO TOTEIJICHUS KJMMaTa, MapHUKOBBIM 3(dekT. YroiapHas KuUCIoTa U €€ coyid, UX (U3UYECKHE U XUMHYECKHE
CBOWCTBA, MOJy4YeHHE U TpuMeHeHue. KadecTBeHHas peakius Ha KapOoHaT-uoHBI. lcronb3oBaHue KapOOHATOB B OBITY,
MEJIUIIMHE, MPOMBIIUIEHHOCTH U CETLCKOM XO3SIICTBE.

[lepBoHavabHBIE TIOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX yriiepona (MeTaH, 3TaH, STUJICH, alleTUJIEH,
ATaHOJI, TJIMLIEPUH, YKCyCHAs KUCII0Ta). [I[pupoiHbIE HCTOYHUKH YTIEBOAOPOIOB (YTOib, MPUPOIHBIN Ta3, He(PTh), MPOTYKTHI UX
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nepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTU. [IOHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAaX: )KHpax, OenKax,
YTJIEBOJIAX — M UX POJIM B KU3HU YeJIOBeKa. MaTepranbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUIA.

Kpemuunii, ero ¢usmyeckne m XUMHUYECKHE CBOWCTBa, mojyyeHue W mnpumeHeHue. COoeNMHEHHs KPEMHHUS B TPHUPOJE.
Oo6mue npencraBiaeHust 06 okcuae kpemuus (IV) um kpemHueBoil kucnore. CWiIMKaThl, WX HUCIOJIb30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BakHelme CTpouTelnbHbIE MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiemsr
0€30MacHOr0 UCIOIL30BAHUS CTPOUTENIBHBIX MAaTEPUATIOB B TOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm (¢ UCRONb306AHUEM UUPPOBO20 U AHAN0208020 000pyOosanus yenmpa « Touka pocmay):

U3ydyeHrue 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJSTHOM KHUCIIOTHI, IMPOBEACHHE KAaUECTBEHHBIX pEakuuil Ha
XJIOPUA-UOHBI W HAOJIOJIEHWE MPU3HAKOB MX MPOTEKAaHUs, ONBITHI, OTPAKAOIIME (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
TaJOT€HOB M MX COEOUHEHUH (BO3MOXHO MCIOJb30BaHUE BHUICOMATEpUATIOB), O3HAKOMJIEHHE C oOpa3laMu XJOpPHUIOB
(ramoreHuI0B), O3HAKOMJICHHE C OOpa3lamMu cepbl M €€ COeAMHEHUSMHU (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEpPUAIIOB),
HaOJIoICHUE Tpoliecca OOYIIMBaHUS caxapa Mo ACHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yYEHHE XMMHYECKUX
CBOMCTB pa30aBJICHHON CEPHOM KHUCIIOTHI, MPOBEICHUE KAYECTBEHHOW peakiuu Ha Cyib(}aT-uoH U HaOJIIOJICHUE MpU3HaKa €€
MPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMH CBOWMCTBaAMM a30Ta, (pocopa u ux coeauHEHUN (BO3MONKHO HCIIOIb30BaHUE
BUJICOMATEpPHUANIOB), oOpa3laMu a30THBIX U (PochOpHBIX ynoOpeHuil, monaydeHue, coOMpaHHE, PAacllO3HAaBAHUE W U3YyYEHUE
CBOWCTB aMMHUaKa, MPOBEJCHUE KA4YECTBEHHBIX pEaKIWii Ha HOH aMMOHUS W (ocdar-MOH W U3ydYeHHE TPHUZHAKOB HUX
IPOTEKaHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM  a30THOM  KHMCIOTBI C  MEIpl0  (BO3MOXXHO  MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), U3yUEHHE MOJIEeH KPUCTAUIMYECKUX PEMIETOK aiMasa, rpagura, QysuiepeHa, 03HaKOMJIEHUE C IPOLECCOM
ancopOLUU pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM UM YCTPOWCTBOM MPOTHUBOrasa, MOJIy4YeHHE, coOupaHue,
pacro3HaBaHHE U U3yYEHUE CBOWCTB YIJIEKUCIIOTO Ta3a, IPOBEJCHUE KaueCTBEHHBIX peaklUid Ha KapOOHAT U CHJIMKAT-UOHBI U
U3yYEHUE TMPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJIEHHWE C MPOAYKIHEW CHIMKATHONM MPOMBIIIJIEHHOCTH, pELIECHUE
AKCINEPUMEHTAIIbHBIX 3a/1a4 N0 TeMe «BaxkHeilllne HeMeTaulbl U X COSAUHEHUS.

MeTtasibl 1 MX COeUHEHUS

OO01asi XapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHWM WX MojoxkeHus B [lepuonnueckoi cucreme
xumuyeckux snemeHToB Jl. 1. MenneneeBa u ctpoenus atoMoB. CTpoeHre MeTaJJIoB. MeTalmnyeckas CBsi3b U MeTauIMuecKas
KpUCTAJUTNYECKAs PEMIETKA. DNEKTPOXUMUYECKHUM psii HANPSHKEHUN METAITOB. PU3NYECKHE U XUMUYECKHUE CBOMCTBA METAJLIOB.
OO61ume cnocoObl MoTydeHus: MeTaioB. [IoHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yTryH, JIOPATIOMUAHUN, OPOH3a) U UX MPUMEHEHHE B OBITY U TPOMBITITUICHHOCTH.
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[lleounbie MeTamel: nonokenue B [lepronnueckoit cucreme xumudeckux 3imeMeHToB 1. M. MenaeneeBa, cTpoeHue Ux
aTOMOB, HaXOJIeHHE B Mpupoje. Puznyeckre 1 XMMUYECKHUe CBOMCTBA (Ha mpuMepe HATpus U Kajus). OKCUJIBI U THAPOKCHUIBI
HaTpus U Kanus. [[puMeHeHne MEeI0YHbIX METAIUIOB U UX COEAMHEHUN.

[[{enoyHO3eMENbHBIE METAIUIBI MAarHUM M KaJblLUW: MOJOKEeHUE B llepruonnueckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l
N. MeHneneeBa, CTPOCHUE MX aTOMOB, HaXOXIeHUE B mpuponae. OuUznueckue U XUMHUYECKHE CBOMCTBA MAarHus M KaJbIUS.
Baxxneiiime coenuHeHNs KalnbIus (OKCUI, TUAPOKCU]T, COJN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTPaHEHUS.

AmomuHuii: nojoxenue B Ilepumoamueckoi cucreme xumuueckux siemeHToB J[. M. MenpaeneeBa, CTpOE€HHE aTroma,
HaxoXJeHue B mpupoje. dusuveckue U XUMHUUYECKHE CBOMCTBA amtoMHHHS. AMQOTEpHBbIE CBOMCTBA OKCHUIA U THUIPOKCHA
ATIOMUHUSL.

Kenezo: mnonoxenne B Ilepmogmueckont cucreme xumuueckux i3nemMeHtoB J[. WM. MenneneeBa, cTpoeHue aroma,
HaxoXJieHue B mpupoje. Ouznueckue U XMMHUUECKUE CBOMCTBaA xene3a. Okcuabl, ruipokcuabl u conu sxenesa (I11) u xenesa
(IIT), nx cocra, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii Ixcnepumenm (¢ UCnO1b306aHUEM UUPPOBO20 U AHANI0206020 000pydosanus uenmpa « Touka pocmay):

O3HAaKOMJICHHE C 00pa3llaMd METAJIJIOB U CIUIaBOB, WX (DU3UYECKUMHU CBOWMCTBAMHU, M3YUYCHHUE PE3YJIbTATOB KOPPO3UHU
METaslIoB (BO3MOHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHIA KAJIBIIMS U HATPHs C BOAOU
(BO3MOKHO HCMOJIb30BAHUE BUEOMATEpPUATIOB), HCCIEIOBAHHE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHHs Kejaeza B
KHUCIIOpoJie (BOZMOXKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIbLIUs, aTIOMUHMYS, IIMHKA, xene3a (1) u sxenesa (I11), meau (II), HaGnroneHue U onrcanure MPOIECCOB OKPAIIMBAHMS TUIAMEHU
MOHAMHU HATpUsl, KM W KajbIus (BO3MOXKHO HCIIOJB30BAHHME BUEOMATEPUATIOB), UCCIENOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA aTIOMUHUSA M THUAPOKCUAA LMHKA, PEUICHUE SKCIIEPUMEHTANbHBIX 3a1ad Mo TeMme «BakHeillne MeTaibl U UX
COEIUHEHUS.

XHUMHUA M OKpPY:KaOUIas cpeaa

BemiecTBa u Matepualibl B TOBCEIHEBHOM KU3HU UelioBeKa. be3ornacHoe UCIoib30BaHUE BEIIECTB M XUMUYECKUX PEaKIIUil
B ObITy. [lepBast mOMOIIL TPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HeHHE OKpYKaroImied cpeanl (MpejenbHas J0nycTuMas KoHIeHTpalus Bemiects, gaiee — [1/IK). Poub
XUMHUH B PEIICHUHU YKOJIOTUUECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm (¢ UCNONb306AHUEM UUPPOEO20 U AHAN0208020 000pyOosanus yenmpa « Touka pocmay):

n3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIIABBI METAJUIOB, TIOJIMMEPHBIE MaTEPUAIIBI).

Mesicnpeomemnmnuie ceasu
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Peanuzamnmst MeXIpPEeIMETHBIX CBS3EH MPU M3YUECHUN XUMUU B 9 Kilacce OCYIIECTBISIETCS Yepe3 UCIIOIb30BAaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX IIOHATHW, TaK W IOHATUH, SBILIOIIMXCA CHUCTEMHBIMHM JUIS OTHENBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4HOI'O LIMKJIA.

OO1Iue ecTecTBEHHO-HAYYHbIE MOHATUS: HAy4YHBIM (DaKkT, rUIOTEe3a, 3aKOH, TEOPHs, aHAIMW3, CUHTE3, KiacCHU(HUKaius,
HNEPUOANYHOCTh, HAOIIOAECHHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIeNb, SBJICHHE, NapHUKOBBIA 3¢ deKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®dusnka: marepus, aTroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJA, HW30TOIbI, PAaJIMOAKTHUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3apsii, MPOBOAHUKH, MOITYHPOBOAHHUKH, IUANEKTPUKH, (DOTOIJIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHME BEILlECTBAa, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIUIMYECKAs] PEIIETKA, CIUIaBbl, (PM3HMUECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMHYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunrtes, npixanue, ouocdepa, FIKOCUCTEMA, MUHEPAIbHBIE YIOOPEHUS, MUKPOAJIEMEHTBI, MAaKPOJIEMEHTHI,
NUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, OJE3HbIE UCKOMIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NPOI'PAMMBI 11O XUMHUU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

OcBoeHne ydeOHOro mpeaMmeTa «XHMHS» Ha ypPOBHE OCHOBHOro oOmiero oOpa3oBaHHs Ha 0a30BOM YpOBHE JOJDKHO
00ecneunTh JOCTHKEHUE CASAYIONTUX 00YyJIaIOMIUMHUCS TUIYHOCTHBIX, METAIPEIMETHBIX U IMIPEAMETHBIX Pe3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHUS MPOTPAMMbI OCHOBHOTO 00IIIero 00pa30BaHUs JOCTUTAIOTCS B X0/1€ 00YUYEHUSI XUMUU B
€IUHCTBE YYEOHOM U BOCIUTATEIHHOU JNEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMU, TPUHSATHIMU B OOINECTBE NpaBUJIaMU W HOPMaMH TIOBEJEHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHSI M COLIMATM3ALIMK 00 yJarOIIUXCS.

JInyHOCTHBIE Pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMON MO3UTUBHBIX 1IEHHOCTHBIX
OPHUEHTAIMI U PACIIMPEHUE OMbITA JICSITETLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCTIMTAHHUS

LIECHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY M HAyYHOMY HACJIEAUI0, MOHUMAaHUSA
3HAYCHHUS] XUMUYECKOW HAYKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CMOCOOHOCTH BIAAECTh JOCTOBEPHON HH(pOpMAIHEH O
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MEPETOBBIX JOCTIKCHUSX M OTKPBITHSX MHUPOBOM M OTEUYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPECTaBICHUS] O COIMAJIBHBIX HOPMax M MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHHH B KOJUUICKTHBE, KOMMYHHKATHUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM, Y4eOHOHMCCIEI0BATEIbCKON, TBOPYECKOW M JAPYIHMX BHIAX JEATCIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM NESITEIBHOCTH MPU BBIMOJHEHUH YYEOHBIX, MO3HABATEIBHBIX 3aJ1ay, BHIIIOJIHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHWIO M B3aMOIIOMOIIY B IIpoIiecce
ATOM y4yeOHOH MAesATEeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TIOBEJEHHWE W IIOCTYNKH CBOMX TOBApHINEH C IMO3UIUU
HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICICTBHUH IMMOCTYTIKOB;

3) HeHHOCTH HAYYHOT'0 MIO3HAHUSI

MHPOBO33PEHUYCCKHEC TPECTABICHUS O BEIICCTBE W XMUMHYCCKOW PEAKIIUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M COCTABIIAIOIINE OCHOBY JIJISi TIOHMMAHUS CYINTHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJIBI, B3aMMOCBSI3SIX UYEJIOBEKAa C MPUPOTHON CpPElIOd, O POJIU XUMHUU B TO3HAHUU ITHUX
3aKOHOMEPHOCTEH;

MO3HABaTEJbHBIC MOTHBBI, HAIpPaBJICHHBIE HA TMOJyYCHHE HOBBIX 3HAHUW MO XUMHH, HEOOXOJIWMBIC JJIs1 OOBSICHCHHS
HaO0JII0/TaeMBIX ITPOIIECCOB U SIBJICHHM, MO3HABATEIHHON, HH(POPMAITMOHHON M YMTATEIBCKONW KYJIbTYPhI, B TOM UYHCJIC HAaBBIKOB
CaMOCTOSTCIIbHOW pabOThl ¢ YYCOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypOH, MOCTYIMHBIMH TEXHUYECKUMH CpPEICTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHI;

HHTEpeC K OOYYECHHUIO W IMMO3HAHUIO, JT0003HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caM000pa30BaHUIO, ITPOCKTHON H
HCCIIeIOBATEIILCKOM IESITEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS 00yUYCHHS B JajdbHEUIIIEM;

4) popMHpOBaAHHUS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH XKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBIN 00pa3 KU3HH,
OCO3HAHUE TMOCJICACTBUI W HEMPHUATUE BPEIHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KYPEHUS ), HECOOXOIUMOCTH
coOJTI0IeHUS TTpaBUJT 0€30MACHOCTH MTPH OOPAIICHUH ¢ XUMUYCCKUMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY M3yUEHHUIO TTpodeccrii U Tpyaa pa3IuyHOro poja, yBaXKCHHE K TPYIY U pe3yibTaTaM TPYI0BOM
NEATEILHOCTH, B TOM YHCJIC HA OCHOBE NMPUMEHEHHUS NPEIMETHBIX 3HAHHWHM M0 XMMHUHU, OCO3HAHHBIN BBHIOOpP WHIMBUIYATHLHOM
TPACKTOPUHM TPOJOJDKEHUS OOpa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB M MOTPEOHOCTEN, YCHENIHOW MPOQPECCHOHATBHON ACATEIHPHOCTH M Pa3BUTHUS HEOOXOAMMBIX yMEHUH, TOTOBHOCTH
aJanTHPOBATHCS B PO ECCHOHATLHON CpEIe;
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6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTMYECKH IIeJIeCOO0pa3HOe OTHOIICHHE K MPHUPOJIe KaK MCTOYHUKY JKHM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS,
MIOHMMAaHME IIEHHOCTH 3JI0pPOBOr0 U O€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DM3UYECKOMY U
TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHHS MPaBWI O€30MaCHOTO MOBEASHUS IPU paboTe C BEIISCTBAMH, a
TAKXK€ B CUTyaLUSX, YTPOKAOIINX 30POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TTOTydyaeMble IIPU M3YUYCHHH XUMUHM, JJIS PEIICHUS 3aj]ay, CBS3aHHBIX C OKPYKaIOIIeH
MIPUPOJIHON CPEJIOM, JIJIsi TIOBBIIICHUS! YPOBHS IKOJOTHUYECKOW KYJIBTYpPbl, OCO3HAHUS TJIO0ATBHOTO XapaKTepa AKOJOTHUYECKUX
npoOJieM U MyTel MX pelieHus MoCPEACTBOM METOJ0B XMMHUH, YKOJIOTHUYECKOTO MBIIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAIIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTampeaMETHBIX PE3yIbTATOB BBIACISIOT 3HAYMMBIE JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUST OOIIEHAYYHBIE
NOHATUS (3aKOH, T€OPUs, MPUHIIUII, TUIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIe UCIOJIL3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM M3 3TUX MPEaAMETOB (hOPMUPOBATH MPEICTABICHUE
O ILICJIOCTHOM HAy4yHOW KApTUHE MHpA, M YHUBEPCAJIbHbIE Y4eOHBIC IEUCTBUSA (MTO3HABATEIbHBIC, KOMMYHUKATHUBHBIE,
peryJIATUBHBIE), KOTOPhIE 00ECIIeYnBaOT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSTECIIFHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM eI TEIHHOCTH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckune aAelcTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUJIEHUS TPU OCBOCHUM 3HAHUW: PACKPBIBATh CMBICT XHUMHYECKUX
MOHSATUM (BBIJCIATh UX XapaKTepHbIC IPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C IPYTUMH IMOHITHSMH ), UCIIOIb30BATh MMOHITHUS
JUIs1 OOBSICHEHUS OTJIEIBHBIX (DAKTOB M SBJICHUHN, BRIOUPATh OCHOBAHUS U KPUTEPUHU IJI KJIacCU(PUKAIIMA XUMHUYECKUX BEIESCTB
U XUMHUYECKUX PEaKIUM, yCTaHABIMWBATh MPUUYUHHO-CIICICTBEHHBIE CBS3U MEXIAY OOBEKTAaMU W3YYEHUS, CTPOUTH JIOTMUECKHE
paccyxaeHus (MHIyKTUBHbIC, e AyKTUBHBIC, 10 aHAJIOTHH ), /IeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

yMEHHUE TPUMEHSITh B TpOIECCe IMO3HAHUSA TOHATHSA (MPEIMETHbIE W METalpeJAMETHBIE), CUMBOJUYECKUE (3HAKOBBHIC)
MOJIEIM, HCIOJIb3yeMble B XHUMHH, NPEOoOpPa3OBBIBATh IIUPOKO IPUMEHSIEMbIE B XHUMHH MOJCIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CMMBOJI AJIEMEHTa), XUMHUYecKas (opMmysia U ypaBHEHHUE XUMHYECKOW PEakIMu — MPU PEIICHUH y4eOHO-
[MO3HABATEJbHBIX 3aJ1a4, C YYETOM ITHUX MOJEJBHBIX MPEACTABICHUN BBISBIIATH U XAPAKTEPHU30BATh CYLIECTBEHHBIE NMPU3HAKU
U3y4aeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB W XWMHUUYECKHX PEAKIUH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, MPUYWHHO-
CJICICTBEHHBIE CBA3U U POTUBOPEYMS B U3YUAEMbIX MPOLIECCAX U SIBJICHUSIX.
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ba3oBble uccienoBaTebCcKue 1eiiCTBUSL:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCH B Ka4eCTBE MHCTPYMEHTA TMO3HAHMsS, a TAaKKE€ B KaueCTBE OCHOBBI IS
(bopMUPOBAaHUS THIOTE3HI 10 TIPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKICHHUIA;

pUOOpPETEHHUE OIBITA O TNIAHUPOBAHUIO, OPTAHU3AINH U MPOBEICHUI0 YICHHYECKUX SKCTICPUMEHTOB, YMEHHE HAOIIOAATh
3a XOJIOM TPOIIeCcca, CaMOCTOSITEILHO TIPOTHO3UPOBATh €T0 Pe3yibTar, (GOopMyIHpoBaTh 0000IIEHUS U BBIBOIBI MO pe3ybTaTaM
IIPOBEJEHHOTO OTIBITA, UCCIIEAOBAHMS, COCTABIATH OTYET O MPOICTAaHHOK paboTe;

MIPOBOJNUTH OMBITH (JIAOOpATOPHBIC SKCIIEPUMEHTHI) C HCIOJIB30BAHWEM aHAJOrOBOTO JIAOOPATOPHOTO OOOPYIOBAHHS H
udpoBoro odopyaoBanus (eHTp «Touka poctay).

Pabora ¢ undpopmaunmeii:

yMEHHUE BBIOWpaATh, AHATW3UPOBATH M HMHTEPIPETUPOBATh WHOOPMAIMIO DPA3JIMYHBIX BHIOB W (OpPM MpeicTaBICHUS,
MOJIY9aeMYI0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJIAPHAS JIMTEpATypa XHUMHYECKOTO COJCpPKaHUS, CIPABOYHBIC MOCOOHS,
pecypcbl TaTepHETa), KpUTHIECKH OIICHUBATH TPOTUBOPEUYMBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TPUMEHITh Pa3InIHbIC METOIBI M 3alpOCHl MPHU MOUCKE U 0TOOpe WH(OPMAIMU M COOTBETCTBYIOIINX JaHHBIX,
HEOOXOJMMBIX ISl BBIMTOJTHEHHUS YUCOHBIX M MMO3HABATEIIBHBIX 3a/1ad OMPEACIEHHOTO THUIIA, MPUOOPETEHNE OMbITa B 00IacTH
UCIIOJIb30BaHUSI HMH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAQJCHHE KYyJIbTYpOM aKTHUBHOTO MCIOJIb30BAHUS
pPa3IMYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BHIOMpATh ONTHMabHYIO (opMy TIpeAcTaBieHHs HHPOpMalUd U
WUTIOCTPUPOBATH PelllaeMble 3314l HECIIOKHBIMUA CXEMaMU, JuarpaMMaMu, IpyrumMu hopmMamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAJIM3UPOBATh B IMpoOIleCCe YYEOHOW U HCCIEAOBATEIIbCKOW NESITebHOCTH WH(GOPMAIUIO O
BIIUSIHUU TTPOMBIITUIEHHOCTH, CEJILCKOTO X035CTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYKAIOIEH TPUPOIHON CpEIbl.

KoMMyHHKaTHBHBIE YHHBepPcaJIbHbIe YueOHbIe 1elCTBUSA:

yYMEHUS 3a7aBaTh BOIPOCHI (B X0/1€ IUaora U (UJM) AUCKYCCUU) TIO CYLIECTBY 00Cyk aaeMoi TeMbl, (HOPMYIUPOBATH CBOU
NIPETIOKEHIS] OTHOCUTENHHO BHITIOIHEHUS MTPEATIOKEHHON 3a/1a4H;

YMEHHUsI PEACTABIIATH TOTyUYEHHBIC PE3yIbTaThl MO3HABATEIHHOMN JAESITETLHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAX; JIENaTh
MPE3EHTALMIO PE3YJIbTaTOB BBIMOJIHEHUS XUMUYECKOIO 3KCIeprMeHTa (J1abopaTopHOro OmbITa, JabopaTopHOl padOThl MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yYMEHHsI Y4e€OHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEILHON U UCCIIEOBATEIHCKOMN AeSTEIbHOCTH
pY PENICHUH BO3HUKAIOIIMX MPOOJIEeM HAa OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (0OCYXIeHUs, OOMEH
MHEHUSIMH, «MO3TOBbI€ IITYPMbI», KOOPJIMHAIUS COBMECTHBIX ACUCTBUM, OINpeAeNieHHE KPUTEPHEB IO OILIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).
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PerynsiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe NeiCTBUS:

YMEHUE CaMOCTOSITENIbHO ONpENeNsaTh LEIU ACATENbHOCTH, IJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJHMPOBATH U MPHU
HEOOXOMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTh, BHIOMpaTh Hambojee 3(PQGEeKTHUBHBIE CIOCOObI pElIeHUs Y4YEOHBIX U
MO3HABATENIbHBIX 3aJlay, CAMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh MPEUIOKEHHBIM aaropuT™M JEHCTBUM TIpH
BBITIOJIHEHUU 3aJIaHUi € y4€TOM TOJYyYEHHUs] HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAaX M PEAKIUAX, OLIEHUBAThH
COOTBETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOM 1eJIM, YMEHHE UCII0JIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, MPeJiaracMble
B YCJIOBUU 3a/IaHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX Pe3ysbTaTOB IO OCBOEHHUIO 00513aTEIBLHOIO COJIEP KaHMsl, YCTAHOBJIEHHOTO JaHHOW (penepanbHOM
pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIE OOYYAIOIIMMHUCS Hay4dHbIE 3HAHUSA, YMEHHS U CHOCOOBI JEHCTBUH,
crienupuyeckue sl TpeAMETHON 001acTH «XUMUS, BUABI ICSITEIHLHOCTH MO MOJTYYEHUIO HOBOT'O 3HAHMUS, €r0 HHTEPIpETAIlUH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YU€OHBIX M HOBBIX CUTYaIIHSIX.

K koHny oOyyenuss ¢ &8 Kinacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHe [JOJIKHBI OTpPaXKaTh
cpopMHUPOBAHHOCTH Yy 00YYAKOIINXCH YMEHMIA:

e PacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKHX MOHSATHM: aTOM, MOJIEKYJa, XHUMHUYECKUU 3JIEMEHT, IIPOCTOE BEILECTBO,
CJI0)KHOE BEILECTBO, CMECh (OAHOPOJHAs U HEOJHOPOAHAs), BaAJICHTHOCTb, OTHOCUTENIbHASI aTOMHAas U MOJEKYJsipHas
Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIAPHASI Macca, MacCoOBas 10JIs1 XMMUYECKOTI'0 JIEMEHTA B COCTMHEHUH, MOJISIPHBIN
00BbEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas peakius,
KJ1accu(uKanus peakuuid: peakuud COeIMHEHHS], PEaKLIUK Pa3JI0KEHUs, PEaKUU 3aMEeIEHUs, peaKIuu OOMEeHa, 3K30- U
YHAOTEPMUYECKUE peakluu, TeroBor 3((EKT peakiuu, siApo aToMa, AJIEKTPOHHBIN CIIOH aToMa, aToOMHasi OopOUTalb,
paguyc aTomMa, XMMUYECKas CBS3b, MOJSPHAs U HENOJSPHAS KOBAJICHTHAs CBSI3b, HOHHAS CBA3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBas JI0JIsl BelllecTBa (MPOLIEHTHAs! KOHIIEHTPALIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHSATUN U MPUMEHATH 3TU MOHATHUS ITPU ONKUCAHWUU BEILIECTB U UX
IIPEBPALLCHUN;

e HCIOJBH30BATh XUMUYECKYIO CHUMBOJIUKY JJISI COCTaBIIEHUS (DOPMYJT BEIIECTB U YPABHEHHUN XUMUYECKHUX PEAKITUN;
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OTIPENETSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTEIIEHb OKHCIICHUS 3JIEMEHTOB B OWHAPHBIX
COEIMHEHMSIX, IPUHA/ITIE)KHOCTh BEILIECTB K ONpPEAEIEHHOMY KJIacCy COEIMHEHUH 1o (GopmynaM, BUA XUMUUYECKOHN CBA3U
(KOoBaJICHTHas! 1 HOHHAsI) B HEOPraHUYECKUX COCTUHEHMSIX;

packpbiBaTh cMblicn llepuonnueckoro 3akona Jl. WM. MenpneneeBa: NeMOHCTpUpPOBaTh MOHUMAHHUE IEPUOIUUYECKON
3aBUCHUMOCTH CBOMCTB XMMMUYECKHUX JIEMEHTOB OT MX MojoxkeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXpPaHEHUS
Macchl BEUIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOTraipo;

ONKCHIBaTh W XapakTepus3oBaTh TabauuHyro Qopmy llepuoanueckoil cucTeMbl XMMHMUYECKHUX 3JIEMEHTOB: pa3inyarh
NOHATUSA «TrJaBHas mnoarpymmna (A-rpynma)» M «mnobounas noarpymnna (b-rpynma)», mMansle ¥ OoJbIIME MEpPHOIbI,
COOTHOCUTh O0O3HAueHMs, KOTOpble HMeroTcd B Tabmuue «llepuogumueckas cucTteMa XMMHYECKHX 3JIEMEHTOB /Jl.
W. MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa,
o011ee YMCIIO 3JIEKTPOHOB M PACIPEAEIIEHUE UX I10 AJIEKTPOHHBIM CIIO0SIM);

KJIACCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BELIECTBA, XMMUYECKHE pEaKIUH (M0 YHUCITy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P QEKTY);

XapaKTepHU30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpX Aas ONMUCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLIN;

IIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKAHMS
XUMHUYECKUX MPEBPALLECHNUN B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYEO MaccChl BEIIECTB, MaCCOBYIO JOJI0 XMMUYECKOTO 3JIEMEHTA 110
dopMynie COETUHEHMs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHHUIO XMMHYECKOM

peakiuy;
MPUMEHSATh OCHOBHBIC OIEpPAIlMd MBICIUTEIFHON JCSATENBHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEeMAaTHU3alINI0, KJIacCU(PUKAILNIO, BBISIBIICHUE MPUUMHHO-CICACTBEHHBIX CBSI3€H — NJI1 U3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUUYECKUX pEaKIui, €CTECTBEHHO-HAy4YHbIE METOJbl T[IO3HAHUs — HAOIIOJIEHUE, HW3MEpPEHHUE, MOJICIUPOBaHNUE,

HKCIIEPUMEHT (pEasIbHbII U MBICJICHHBIH );

CIIeIOBaTh MpaBUJaM TMOJIH30BAHUS XWMHUYECKOW TMOCYIOM W JabopaTopHBIM OOOpyJAOBaHHMEM, a TaKKe MpaBUiIaM
oOpallieHus! ¢ BEIIECTBAMHA B COOTBETCTBHH C MHCTPYKIMSIMH IO BBHIMTOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OTBITOB TIO
MOJYYEHUI0O W COOMpaHMIO Ta3000pa3HBIX BemIeCTB (BOAOpOAa M KHUCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C
ornpenenéHHOW MacCOBOM J10JIel pacTBOPEHHOIO BEIECTBA, IUNIAHUPOBATH U MPOBOJUTh XUMUUYECKUE SKCIIEPUMEHTHI 1O
pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C MOMOIIBI0 HHIMKATOPOB (JIaKMyC, (heHo(TaIenH, METHIOpaHXK U

JpyTHE);
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TOUKA !’pocrn

MPOBOAUTH OMBITHI (JJAOOPATOPHBIE SKCIEPUMEHTHI) C MCMOIH30BAHUEM aHAJOrOBOIO JIA0OPATOPHOTO O0OPYAOBAHUS U
udpoBoro odopyaoBanus (rieHTp « Touka poctay);

K koHmy oOydyenuss B 9 Kracce npeaMeTHble pe3yJjbTaTbl Ha 0a30BOM YPOBHE OJIKHBI OTPAXKATH

chopMHUPOBAHHOCTDH y 00YYAIOIIMXCSH YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHATHI: XMUMHYECKHW AJEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHUOH,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCICHUS, XUMUYECKas
peakius, XUMHUYEeCKas CBA3b, TEINIOBOM d(MPEeKT peakiuu, MOjb, MOJSPHBIA OO0BEM, pacTBOpP, IIIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTAYECKAsT TUCCOLUAIINS, PEAKIIMU MOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOE PaBHOBECHE,
oOpatumble W HeOoOpaTUMbIE PEAKIUU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIC PEAKIUU, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAaHOBJICHUE, aAJTIOTPOIHUS, aM()POTEpHOCTh, XUMHUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJUTMYECKAs),
KPUCTaJUIMYECKas pPeIETKa, KOPPO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XUMHUUYECKOW PEAKIMU, IMPEICIbHO IOMyCTUMAs
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHSTh 3TU MOHITHS MIPU ONMMCAHUK BEIIECTB U UX
IIPEBpALLCHUN;

UCITIOJIb30BATh XUMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKITUi;
ONpENENATh BaJIEHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX 3JJIEMEHTOB B COEAMHEHHUAX pa3IM4YHOTO COCTaBa,
MPUHAJICKHOCTH BEIIECTB K OMPENEIEHHOMY KJIACCy COCIMHEHUM TI0 hopMyriaMm, BUJl XUMUYECKON CBSI3U (KOBAJICHTHAs,
WOHHAs, METAIUTMYECKAsl) B HEOPTAaHMYECKUX COCAMHEHUSX, 3apsiji MOHA MO0 XMMHYECKOW (popmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIci Ilepuomuueckoro 3akona . M. MeHneneeBa U I€eMOHCTPUPOBATh €r0 MOHUMAHUE: OINMUCHIBATh U
XapakTepu3oBaTh TadauuHyto Gopmy [leproaudeckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB: pa3jnyaTh MOHSATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nodounas noarpyinma (b-rpymnmna)y, Manasie U OOJIbIINE TTEPUObI, COOTHOCUTH 0003HAUCHUS,
KOTOpbIE MMEIOTCS B TEPUOJAMYECKON TaOJuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XHUMHUUYECKUX
AJIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YHUCIIO JICKTPOHOB M PACHPEICICHUE UX IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01111e 3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB DJIEMEHTOB U WX COCAMHEHUN B MpejesiaX MayiblX MEePUOJO0B M TJIABHBIX
MOATPYII ¢ YYETOM CTPOSHUSI UX aTOMOB;

KJIacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XMMUYECKHUE peakiuu (M0 YHUCITy M COCTaBy
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(h(eKTy, MO H3MEHEHUIO CTENEHEH OKHCICHUS XUMUYECKUX
AJIEMEHTOB);
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TOMKA \\‘pocrn

XapaKTepH30BaTh (OMUCHIBATH) OOIMME W CHENU(PUICCKUE XUMHUYECKHE CBOWCTBA TMPOCTBIX M CJIOXHBIX BEIIECTB,
MOATBEPKasi ONMKMCaHUE MPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIU;
COCTABJISITh YPABHEHUS DJICKTPOIUTHUYECKOW JIUCCOLMAIIMM KHUCJIOT, IIEJIOoYed M COoJiei, MOJHBbIE M COKpalIEHHBIC
ypaBHEHUSI pEaklMii MOHHOTO OOMEHa, ypaBHEHHS peakluid, MOATBEPXKIAIOIINX CYIIECTBOBAaHUE T'€HETHYECKOU CBS3U
MEXy BEIIeCTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OasiaHca
ATUX PEAKIUM;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH TMPOTEKAHUS XHUMHYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XHMHUECKOTO JIEMEHTA 10
dbopMyne coeauHEeHHs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPAaBHEHUIO XUMUYECKOU
peakmum;

coOMIOaTh TpaBWiIa TOJIB30BAHUS XUMHUYECKOW TMOCYJ0M U JabOpaTOpHBIM OOOpYyIOBaHUEM, a TakkKe IpaBUiIa
oOpaIieHus ¢ BEmeCTBAMHA B COOTBETCTBHM C MHCTPYKIMSIMHU TI0 BBITIOJIHCHUIO JTAOOPATOPHBIX XHMHYECKUX OITBITOB TIO
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIIMH, TOJITBEPKIAOININE KAUeCTBEHHBIA COCTAB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MyTEM
XJopua-, OpoMu-, HoauI-, kKapoonar-, pocdar-, cunmkar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHHI aMMOHUS M HOHBI
M3YYEHHBIX METAJUIOB, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

MPOBOJIUTH OMBITHI (JTA0OPATOPHBIE YKCIIEPUMEHTHI) C MCIOJIb30BAaHUEM aHAJIOTOBOIO JabOpaTOPHOTO OOOPYAOBAHHS U
udposoro odopyaoanus (teHTp «Touka poctay);

MPUMEHSATH OCHOBHBIE OIEpAIlMUd MBICIUTEILHON JESITENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTHU3AIINIO, BBISIBICHUEC TPHUYMHHO-CIICICTBCHHBIX CBS3€H — JUISI WM3YYCHHUS CBOMCTB BEIIECTB U XHMHYCCKHUX
peaKmuii, eCTeCTBCHHO-HAyYHBIE METOJbI TO3HAaHUS — HaOIIOJCHUE, H3MEpPEHHUE, MOJCIUPOBAHNUE, DKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN).
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TemaTuyeckoe NIAHUPOBAHUE
8 kiacc

TOMKA !’POCTA

Ne
n/n

HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl

KoanyecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pasznea 1. [lepBoHayajibHbIe XMMHUYECKHE TOHATHS

1.1

Xumus — BaXHaia 00J1aCcThb CCTCCTBO3HAHUA nu
HpaKTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA

bubanoreka LHOK
https://m.edso00.ru/7f413368
mudpoBas 1adbopaTopust 1o
XUMHAH

1.2

BemniecTtBa u XuMHUYECKHE peaKknuu

15

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas m1adbopaTopust 1o
XUMUU

Pazgea 2. Baxxueiimue n

CACTABUTEIN HECOPraHMICCKHUX BCUICCTB

2.1

Boznyx. Kucnopoa. [lonsitue 06 okcumax

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMUHU

2.2

Bonopoa.Ilonsitue o kucinorax u cousx

bubnmoreka HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

2.3

Boga. PactBopsl. [Tonsitne 06 ocHOBaHUSAX

bubnmoreka LHOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

2.4

OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX COG}II/IHCHI/Iﬁ

11

bubnnoreka [HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB JI. U. MenneneeBa. CTpoenne aToMoB. XUMHYECKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUA

3.1 \HepnonnquKHﬁ 3akoH u Ilepmommueckass cucreMma \ 7

| Bubmuoreka

HOK
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xuMmudeckux sjementoB J[. M. Menneneesa. CtpoeHue https://m.edso0.ru/7f413368
aTroma udpoBas madbopaTopHs 1o
XUMHHU
bubanoreka LHOK
39 Xumudeckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC 8 1 https://m.edso0.ru/7f413368
' peakuuu udpoasi 1adboparopusi 1Mo
XUMHHU
bubanoreka LHOK
o https://m.edso0.ru/7f413368
O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 3
mudpoBas 1adbopaTopHst 1o
XUMHHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 kiace
Ne HaumeHnoBaHue pa3aesioB U TeM NPOrPaMMBbI KoauvecTBo 4acoB DJIeKTPOHHbBIE
n/n Beero Kontposbubie | [IlpakTnueckue (1 ppoBbic)
o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paspnen 1. BemecTBo 1 XuMH4YecKHe peakIul
bubnuorexa LHOK
11 [ToBTOpeHUe U yriyOJieHHe 3HAHUI OCHOBHBIX pa3iieiioB 5 1 https://m.edso0.ru/7f413368
' Kypca 8 kiacca nudpoast madboparopusi 1o
XUMUN
bubnuorexa LHOK
. https://m.edsoo.ru/7f413368
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX PEaKInit 4
udpoBas nabopaTopHs 1Mo
XUMUAN
bubnuorexa LHOK
13 DIEeKTPOTUTHYECCKAS JIACCOLAALINS. XuMHYECKUE 8 1 1 https://m.edso0.ru/7f413368
' peaxiuu B pacTBOpax udpoBast madboparopusi 1Mo
XUMHN
Pa3znen 2. Hemera/iibl M MX COeTUHEHUS
2.1 ‘ OOmiast XxapakTepuCTUKa XUMHUYECKuX 31eMeHToB VIIA- ‘ 4 ‘ ‘ 1 ’ bubnmoreka [HOK
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rpynmnsl. ['anorenst

https://m.edso00.ru/7f413368
udpoBast madboparopusi 1Mo
XUMHH

OO6miast xapakTepUCTHKAa XMUMHYECKUX 3jeMeHTOB VIA-

bubanoreka LHOK
https://m.edso0.ru/7f413368

2.2 . 6
rpynmbl. Cepa u e€ coeTMHCHUS upoBast madboparopusi 1Mo
XUMHHU
bubanoreka LHOK
23 OO0miasi xapakTepUCTUKAa XUMHUYECKHX SJIEMEHTOB VA- 7 https://m.edso0o.ru/7f413368
' rpymisl. A30T, pochop U UX CoeTMHEHHS mudpoBas 1adbopaTopHst 1o
XUMHHU
bubnnoreka LHOK
24 OOmiasi xapakTepuCTUKa XUMHUYECKHX 3JeMEHTOB [VA- 8 https://m.edsoo.ru/7f413368
' IPYIIIBL. YTIEpOa U KPEMHUM U UX COCAUHEHUS mudpoBas m1adbopaTopust 1o
XUMHHU
Pa3nes 3. MeTasjibl M HX COeINHEHUSI
bubnuoreka HOK
3.1 | OBumte cBOMCTBA METATOB 4 https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUN
bubnuorexa LHOK
. https://m.edso0.ru/7f413368
3.2 | Baxueiimue MeTauIsl M X COEIMHEHUS 16
udpoBas nadbopaTopHs 1Mo
XUMUN
Pa3nes 4. Xumus v oKpy:Kawmasi cpeaa
bubnuorexa LHOK
https://m.edsoo.ru/7f413368
4.1 | BemectBa 1 MaTepualibl B )KH3HHU YeJIOBEKa 3
udpoBas nabopaTopHs 1o
XUMUAN
bubnuorexa LHOK
. https://m.edsoo.ru/7f413368
O06o01IeHne 1 cucTeMaTu3ays 3HaHu| 3
udpoBas nabopaTopHs 1o
XUMHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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[ToypouHnoe nnannpoBaHue

TOMKA !’man

8 kyace
Komiecto 4acos DJIeKTpOHHbIe HU(POBLIE
Ne Bcero | Konrpous- IIpakru- Hara P op
Tema ypoka o0pa3oBaTejbHbIE
n/n HbIe yeckue H3Y4YeHUs CCVDCLI
padoThI padoThI peeyp
bubnuoreka HOK
1 [Mpeamer xumuu. Postb XuMHUM B JKU3HH 4eloBeka. Tenma 1 https://m.edso0.ru/7f413368
U BelleCcTBa udpoBas 1adbopaTopus 1o
XUMHAU
bubnnoreka LHOK
https://m.edso0.ru/7f413368
2 [lonsTre o0 MeToax Mo3HaHUS B XUMUHU 1
mudpoBas 1adbopaTopust 1o
XUMHUHU
bubnmmoreka LHOK
[TpakTuyeckas pa60"Ta Ne 1 «IlIpaBuna paboTsl B https://m.edsoo.ru/7f413368
3 naboparopun U npuémsl oOpallleHusi ¢ JabopaTopHsM | 1
uugposast madboparopust 1o
000pyIOBaHUEMY
XUMHUHU
bubnmoreka LHOK
4 Yucteie BemecTBa u cMecH. CrocoObl pa3jieieHus 1 https://m.edso0.ru/7f413368
cMmeceit uugposast madboparopust 1o
XUMHUHU
bubnmmoreka LHOK
5 [Ipaktuueckast pabora Ne 2 «Paznenenue cmeceil (Ha 1 https://m.edso0.ru/7f413368
pUMepe OYNCTKU TTOBAPEHHON COJIN)» uugposast madboparopust 1o
XUMHUHU
bubnnoreka [HOK
https://m.edsoo.ru/7f413368
6 ATOMBI U MOJIEKYJIBI 1
uugposast madboparopust 1o
XUMHUHU
7 XUMHYECKUE 3JIEMEHThI. 3HaKU (CUMBOJIBI) XUMHUECKHUX 1 bubnuoreka HOK

9JICMCHTOB

https://m.edsoo.ru/7f413368
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nudposas nadoparopus 1Mo
XUMUN

HpOCTBIe U CJIOKHBIC BEIICCTBA

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas madoparopus 1o
XUMUN

ATOMHO-MOJIEKYJISIPHOE YUYEHUE

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nadopaTtopus 1o
XUMUU

10

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB. XHMHYCCKas
q)OpMy.]'Ia. BaneHnTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1adopaTtopus 1o
XUMUN

11

OTtHOCHUTEILHAS aTOMHas macca. OTtHOCHTEILHAS
MOJICKYJIsSIpHas Macca

bubnuoTeka HOK
https://m.edsoo.ru/7f413368
nudposas adoparopus 1o
XUMUN

12

MaccoBas 1011 XUMHYISCKOro 3JICMEHTA B COCIMHCHNHU

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1o
XUMUH

13

KonnuectBo BemectBa. Monb. MosnsipHast Mmacca

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

14

duznueckre M XUMHUYECKUE SABJICHHUSI. XUMHUYECKas
peakuus

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1Mo
XUMUH

15

IIpu3Haky ¥ ycaoBUs MPOTEKAHUS XUMUYECKUX PEAKIUN

bubnnoreka [HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

16

3aKOH COXpaHEHMsS MAacChl BEHIECTB. XUMHUUYECKHE

bubnuoreka LHOK
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ypaBHEHUS

https://m.edso00.ru/7f413368
udpoBast madboparopusi 1Mo
XUMHH

17

Bbluncnenuss  KoiMuecTBa, Macchl  BElleCTBa IO
YpPaBHEHUSIM XUMHUYECKHX PEaKUUN

bubanoreka LHOK
https://m.edso0.ru/7f413368
upoBast madboparopusi 1Mo
XUMHH

18

Knaccudukanuss XuMHUYECKUX pEaKIuid (COeTUHEHUS,
pasiokKeHUs1, 3aMEeILIeHUsI, 0OMEHA)

bubanoreka LHOK
https://m.edso0.ru/7f413368
mudpoBas 1adbopaTopHst 1o
XUMHAH

19

M. B. JloMOHOCOB —  y4€HBIH-IHUUKIONEIUCT.
O00011IEHNE U CUCTEMATU3AIUS 3HAHUN

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas m1adbopaTopust 1o
XUMUU

20

Kontponbnas pabora Nel mo Tteme «BemectBa u
XUMUYECKHUE PEAKITHI

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMUHU

21

Bo3nyx — cmeck ra3zoB. CocraB Bo3ayxa. Kucmopon —
3JIEMEHT U MPOCTOe BenecTBo. O30H

bubnmoreka HOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

22

®u3znueckue W XUMHUYECKHME CBOMCTBA KHUCIOpPOJAA
(peakiuu okucieHus, roperue). [lonsarue 06 okcumax

bubnmoreka HOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

23

CriocoObl  MoNyyeHHst KHUCIOpoAa B J1abOpaToOpuH U
npoMelnuieHHOCTH. [Ipumenenne kucnopoaa

bubnnoreka [HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

24

TennoBoit >pdekT XUMHUUECKOW peakIuH, TOHSITHE O
TEPMOXHUMHYECKOM YpaBHEHUH, 3K30- u
SHJIOTEPMHUUECKUX PEAKITHSIX

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopust 1o
XUMHUH

25
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25

TommuBo (HeTh, yroib U MeTaH). 3arpsA3HEeHUE BO3AyXa,
CIOCOOBI €ro MpeAoTBpalleHUs

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas madoparopus 1o
XUMHHU

26

[Ipaktuyeckast pabora Ne 3 mo Tteme «llomydenue u
coOMpaHue KUCIOPOAa, U3yYEHHUE ero CBOMCTB»

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nadoparopus 1o
XUMUN

27

Bonopoa — snemeHT u nipoctoe BemiectBo. Haxoxienue
B IIpUpOJIe

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas adoparopus 1o
XUMUU

28

dusnueckue ¢ XUMUYECKHE CBOMCTBa BOIOpOJA.
[Tpumenenue Bogopoaa

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas adopaTtopus 1o
XUMUU

29

TloHATHE O KUCIIOTAX U COIIX

bubnuoreka HOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

30

CrniocoOblI nostydeHus BoAOpoa B 1abopaTopuu

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

31

[IpakTuueckas pabora Ne 4 mo Tteme «llomyuenue u
coOupaHue BOJ0PO/Ia, U3yUEHUE ero CBOMCTB»

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1Mo
XUMUH

32

Mousipabiii 00bEM Ta30B. 3aK0H ABOTAIPO

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1o
XUMHUH

33

Brruncnenus o0bpEMa, KonuyecTBa BEIIECTBA ra3a Mo ero
M3BECTHOMY KOJIMUYECTBY BEIIECTBA WK O0BEMY

bubnnoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1abopaTtopus 1o
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XUMHNHU

34

Boraucienust 006EMOB ra30B 110 YPAaBHCHHUIO PEAKIIUU Ha
OCHOBE 3aKOHAa 00BbEMHBIX OTHOLLIEHUN Ta30B

bubanoreka LHOK
https://m.edso0.ru/7f413368
udpoast madboparopusi 1Mo
XUMHH

35

dusuyeckue 1 XUMUYECKHUE CBOMCTBA BOJIBI

bubnnoreka LHOK
https://m.edso0.ru/7f413368
udpoBast madboparopusi 1Mo
XUMHAH

36

CocraB ocHoBanuil. [loHsiTHE 00 HHAMKATOPAX

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas 1abopaTopHst 1o
XUMUU

37

Bona KaK pacTBOPHUTEIIb. Haceiennsie u
HEHACBIIICHHbIE pacTBOPBL. MaccoBasi 10yl BelllecTBa B
pactBope

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas 1adbopaTopust 1Mo
XUMUHU

38

[IpakTuueckass padora Ne 5 mo teme «lIpuroroBnenue
pacTBOpPOB  C  ONPEACIEHHOM  MAacCOBOM  J0JIeM
PacTBOPEHHOTO BEUIECTBA»

bubnmmoreka LHOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

39

KonrponsHas pabGora Ne2 mo Teme «Kucmopon.
Bonopoa. Bona»

bubnmmoreka LHOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

40

OKCI/I,Z[BIZ COCTasB, KHaCCH(bHKaHHH, HOMCHKJIaTypa

bubnmoreka LHOK
https://m.edsoo.ru/7f413368
uudposasi madboparopust 1o
XUMHH

41

[Tonyyenne W XHMHUYECKHE CBOWCTBA KHUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopust 1o
XUMHUH

42

OcHoBaHusI: COCTaB, KiIaccu(puKaIs, HOMCHKIaTypa

bubnuorexa LHOK
https://m.edso0.ru/7f413368
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nudposas nadoparopus 1Mo
XUMUN

bubnuoreka LHOK
https://m.edso0.ru/7f413368

43 [TonyyeHue u XUMHYECKUE CBOMCTBA OCHOBAHUI
nudposas madoparopus 1o
XUMUN
bubnuoreka LHOK
' https://m.edso0.ru/7f413368
44 Kucnotsr: cocraB, kitaccudukaims, HOMEHKJIATypa
nudposas nadopaTtopus 1o
XUMUU
bubnuoreka HOK
. https://m.edso0.ru/7f413368
45 | [lomyueHHe U XUMHYECKUE CBOMCTBA KUCIIOT
nudposas 1adopaTtopus 1o
XUMUN
bubnuoTeka HOK
16 Conn (cpeaHHe): HOMEHKJIATypa, CIOCOObI MOJIYYCHUS, https://m.edsoo.ru/7f413368
XUMHYECKHE CBOMCTBA udpoBas 1adbopaTopHsi Mo
XUMUN
bubnuorexa LHOK
Hpakrieckas padora Ne 6. Pemerme https://m.edso00.ru/7f413368
47 AKCIIEPUMEHTAJIBHBIX 33]1a4 M0 TeMe «OCHOBHbBIE KJIACChI
. nudpoast madboparopust 1Mo
HEOPTaHMYECKUX COSIMHEHUI»
XUMUN
bubnuorexa LHOK
48 I'eneTnveckas CBsI3b MEXIY KJacCaMHd HEOPTaHHMYECKUX https://m.edso0.ru/7f413368
COEIMHEHU M udpoast madboparopust 1o
XUMUN
bubnuorexa LHOK
. https://m.edso0.ru/7f413368
49 O00011IEHNE U CUCTEMATU3AIUs 3HAHUN
udpoBas nabopaTopHs 1Mo
XUMUAN
bubnnoreka [HOK
50 KontponbHast padora Ne3 o teme "OCHOBHBIE KIIacChl https://m.edso0.ru/7f413368
HEOPraHMYECKUX COEIUHEHUN" uugposast madboparopust 1o
XUMHHU
51 [lepBbie  MOMBITKH  KJIaCCH(UKAIMK  XUMHYECKHX bubnuoreka IHOK

28
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ayeMeHToB. Ilonsarue o rpymmnax CXOJAHBIX 3JIEMCHTOB

https://m.edso00.ru/7f413368
udpoBast madboparopusi 1Mo
XUMHH

Ilepuonuueckuii 3akoH u llepuoamyeckas cucrema

bubanoreka LHOK
https://m.edso0.ru/7f413368

52 xummudecknx 3nmemenToB [1. . Menneneesa udpoBast madboparopusi 1Mo
XUMHUH
bubanoreka LHOK
53 | [eoHOMLL FOVIILL TOADVIIEL https://m.edso0.ru/7f413368
PHOJIBL, TPYTHIBL, HOATPYT upoBasi 1adboparopusi 1Mo
XUMHUH
bubnnoreka LHOK
https://m.edso0.ru/7f413368
94 | Ctpoenue atomoB. CoctaB aTOMHBIX s1ep. M30Tombl
mudpoBas m1adbopaTopust 1o
XHMHUH
bubnnoreka LHOK
55 CTpoeHHe SJIEKTPOHHBIX 000JIOYEK aTOMOB JIIEMEHTOB https://m.edsoo.ru/7f413368
[lepuoauueckoii cucrems! J. 1. Menneneepa uugposast madboparopust 1o
XHMUH
XapakTepucTUKa XHUMHYECKOTO JJIEMEHTa 10  €ro bubmorexa 1OK
PaKTep . https://m.edso0.ru/7f413368
56 | monmoxenutro B Ilepumoamueckoir cucreme J. W
uugposast 1adboparopust 1o
Menneneena
XHMUH
3navenue [leproanyueckoro 3aKoHa ISl Pa3BUTHS HAYKH bubmorexa 1OK
pHOA AR Past - https://m.edso0.ru/7f413368
57 u npaktuku. J[. . MeHneneeB — y4é€HbIil, neaaror u
uugposast madboparopust 1o
TpaXkIaHIH
XHMUH
bubnnoreka [HOK
58 DIEeKTPOOTPULIATETHLHOCTD aTOMOB XUMHUYECKUX https://m.edsoo.ru/7f413368
3JIEMEHTOB uugposast madboparopust 1o
XHMUH
bubnuorexa LHOK
https://m.edso0.ru/7f413368
59 HonHnas xumuueckast cBsizb

udpoBas nabopaTopust 1o
XUMHUH
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60

KoBanenTHas IoJIApHas XUMUYCCKasA CBA3b

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas madopaTtopus 1o
XUMHHU

61

KoBanenTHas HEIOJIAIpHad XUMUYCCKaA CBA3b

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nadoparopus 1o
XUMUN

62

CreneHb OKHCICHUS

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas adoparopus 1o
XUMUU

63

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC pC€aKiunu

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1adopaTtopus 1o
XUMUU

64

OKHUCITUTETN U BOCCTAHOBUTEIH

bubnuoreka HOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

65

KonTtponbnas padora Ned mo teme «CrpoeHue aroma.

XHUMHYECKasl CBA3b»

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

66

O0001eHne 1 cUCTEMaTU3aINS 3HAHUI

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1Mo
XUMUH

67

O0001IeHne 1 cUCTEMaTU3AINS 3HAHWUI

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1o
XUMHUH

68

O0001eHHE U CUCTEMATU3ALINS 3HAHUM

bubnnoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1abopaTtopus 1o
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XUMHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 4
9 kJ1ace
Koanecrso wacos DJIeKTPOHHbIE NH(POBBIE
Ne T Bcero | Konrpous- IIpakrTu- Hara 5
wn eMa ypoka HELe qeckute - o0pa3oBaTesIbHbIE
padoThbI padoThI pecypent
bubnuoreka HOK
1 [epuoauueckuit  3akoH. [lepuomuueckas cucrema 1 https://m.edso0.ru/7f413368
xuMuaeckux 31ementoB /1. M. Menneneea udposas 1adoparopusi 1o
XUMUH
bubnuoreka HOK
5 3aKOHOMEPHOCTH B HM3MCHEHHH CBOWCTB XHMHYECKHX 1 https://m.edso0.ru/7f413368
3JIEMEHTOB EPBBIX TPEX MEPHOIOB udposas adoparopusi 1o
XUMUH
bubnuorexa LHOK
3 Knaccudukanus © HOMEHKIATypa HEOPraHHMYECKUX 1 https://m.edsoo.ru/7f413368
BEIIIECTB udpoBas nadbopaTopHs 1o
XUMUH
bubnuorexa LHOK
4 Buasl XUMHUYECKOW CBSI3M M THITBI KPHCTALTHYECKUX 1 https://m.edso0.ru/7f413368
pEImETOK udpoBas nadbopaTopHs 1Mo
XUMUH
KonTponbHas paGO”Ea Nel mo Tteme «lloBTOpEeHue wu Egg;?lﬁzaioo.ru 17§ 41]:‘31%%
5 yrayOJieHne 3HaHWW OCHOBHBIX pa3ienoB kypca 8 |1 1
acCay uudposasi madboparopust 1o
XHMUH
bubnnoreka [HOK
6 Knaccudukanus XuMUUECKUX peakiuid MO pazIuuHBIM 1 https://m.edso0.ru/7f413368
MpU3HAKaM nudposast mabopatopus 1o
XUMUH
7 ITonsiTHe 0 ckOopocTH XMMHUYECKOW peakuuu. IlonsTue o 1 bubnuoreka HOK
TOMOT€HHBIX ¥ T€TEPOTCHHBIX PEaKIUIX https://m.edso0.ru/7f413368
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nudposas nadoparopus 1Mo
XUMUN

Ilonarne o xumudeckom paBHOBecuu. DakTopsl,
BIMAIONIME HA CKOPOCTh XHMMHMUYECKOM peakuuu H
IIOJIOKEHUE XUMUYECKOTO PABHOBECUS

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas madoparopus 1o
XUMUN

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pC€aKknuun

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nadopaTtopus 1o
XUMUU

10

Teopus snexkTponuTudeckon aucconuanuu. CUIbHBIE H
CJ1a0bI€ ANEKTPOJIUTHI

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1adopaTtopus 1o
XUMUN

11

HoHHbIE ypaBHEHHS peakuui

bubnuoTeka HOK
https://m.edsoo.ru/7f413368
nudposas adoparopus 1o
XUMUN

12

XUMHYECKHE CBOWCTBA KHUCIOT U OCHOBAaHUU B CBETE
MPEJICTaBICHUN 00 IIEKTPOIUTUYECKON TUCCOIIUAIIUU

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

13

XUMHYECKHE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00
ANEKTPOIUTUYECKON AUCCOLMAIITN

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

14

[TonsTHE O TUIpONH3E CONEN

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1o
XUMUH

15

O0001IeHne 1 cUCTEMaTU3AINS 3HAHUI

bubnnoreka [HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

16

IIpakTnueckas paborta No 1. «Pemenue

bubnuoreka LHOK
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OKCIICPUMCHTAJIBHBIX 3ada4»

https://m.edso00.ru/7f413368
udpoBast madboparopusi 1Mo
XUMHH

17

Kontponbhas padota Ne2 1o Teme «DJIeKTpOTUTHIECCKas
Juccoluanus. XMMUYECKHe peakilui B PACTBOPAX»

bubanoreka LHOK
https://m.edso0.ru/7f413368
upoBast madboparopusi 1Mo
XUMHH

18

OO0mass  xapakTepUCTHKA TallOTeHOB. XUMHYECKHE
CBOICTBa Ha MMPUMEPE XJIOpa

bubanoreka LHOK
https://m.edso0.ru/7f413368
mudpoBas 1adbopaTopHst 1o
XUMHAH

19

XJ'IOpOBO,Z[OpOI[. Consanas KHCJIOTA, XUMHNYCCKHEC
CBOﬁCTBa, IMMOJIy4YCHHEC, IPUMCHCHUC

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas m1adbopaTopust 1o
XUMUU

20

[Tpaktueckass pabora Ne 2 mo Tteme «llomyyenue
COJISTHOM KHUCIIOTBI, U3y4eHUE €€ CBONCTBY

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMUHU

21

Boluncnenuss mo ypaBHEHMSIM XUMHUYECKHMX pEaKIIUi,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE

bubnmoreka HOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

22

OOm1ast xapakTepucTHKa 37eMeHTOB VIA-rpymnsl

bubnmoreka HOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

23

AmnotponHsle Moaudukanuu cepbl. Haxoxaenue cepsl
U €€ COCNMHEHUW B mpupoae. XHUMHUYECKUE CBOMCTBA
cepsl

bubnnoreka [HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

24

CepoBogopoa, cTpoeHue, (pu3nyueckue W XUMUUYECKHE
CBOMCTBA

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopust 1o
XUMHUH
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25

Oxkcuner  ceppl. CepHas KHCTOTa, (QU3NYECKUE W
XUMHYECKHE CBOMCTBA, IPUMCHEHHE

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas madoparopus 1o
XUMHHU

26

XUMUYECKHE  pEaKIMH,  Jiexallue B OCHOBE
IPOMBIIIJICHHOTO CIIOCO0a MOMYyYeHUsI CEPHOM KHUCIIOTHI.
XUMHYECKOE  3arpsi3HEHHE  OKpYXKarolled  cpenbl
COCIMHEHUSIMU CEPbI

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nadoparopus 1o
XUMUN

27

Brruncnenune maccoBoit AOJIKM BbIXOJa ITPOAYKTa pCaKInn

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas adoparopus 1o
XUMUU

28

OO01as xapakTepuCcTUKa 3J1€MEHTOB VA-rpymnmbl. A30T,
pacrpocTpaHeHMe B Npupoae,  (QuU3MUecKue U
XUMUYECKHE CBOKCTBA

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas adopaTtopus 1o
XUMUU

29

AMMUak, ero (¢u3NyYecKMe M XUMHUYECKHE CBOMCTBA,
MIOJIy4Y€HUE U IPUMEHEHUE

bubnuoreka HOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

30

[Ipaktnueckas pabora Ne 3 mno Tteme «llomyuenue
aMMMaKa, U3y4yeHHe ero CBOMCTB»

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

31

A3oTHas KucCioTa, €€ (QU3NYECKHEe U XHUMHYECKHE
CBOMCTBA

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1Mo
XUMUH

32

Hcnonp3oBanre HUTPATOB U COJIEW aMMOHHUS B Ka4eCTBE
MUHEPATBHBIX yn0oOpeHuil. XuMHYecKoe 3arpsisHEeHHe
OKPY’KaIOILEeH Cpebl COEAUHEHUIMHU a30Ta

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1o
XUMHUH

33

®ochop. Oxcun docdopa (V) u dochopras kucnora,
buznyecKknue 1 XuMHUYECKHE CBONCTBA, MOTyYeHHE

bubnnoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1abopaTtopus 1o
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XUMHNHU

34

Hcnonb3oBanue ¢ocdaTtoB B KayecTBE MHHEPATbHBIX
ynoOpeHuit. 3arps3HeHHE PUPOIHON cpeabl hocdaTamu

bubanoreka LHOK
https://m.edso0.ru/7f413368
udpoast madboparopusi 1Mo
XUMHH

35

Yriepoa, pacnpocTpaHeHHe B MpUpoje, (pusnyueckue u
XUMHUYECKUE CBOUCTBA

bubnnoreka LHOK
https://m.edso0.ru/7f413368
upoBast madboparopusi 1Mo
XUMHAH

36

Oxcuapl  yriaeposna, MX (U3MYECKHE U XUMHUYECKUE
CBOMCTBa. OKOJIOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C
okcuoM yriepona (IV)

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas 1abopaTopHst 1o
XUMUU

37

YroapHasg KUCIoTa U €€ COJIn

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas 1adbopaTopust 1Mo
XUMUHU

38

[Ipaktnueckass pabora Ne 4 mno Tteme "[lomyuenue
yriekucioro ra3za. KauecrBenHas peakuus Ha kapOoHaT-
noH"

bubnmmoreka LHOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

39

HepBOHaLIaJ'ILHHe MIOHATHS 00 OpTaHNYCCKUX BCHICCTBAX
KaK 0 COCAMHCHUAX YIJICpoJaa

bubnmmoreka LHOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

40

erMHI/Iﬁ H €0 COCINMHCHUA

bubnmoreka LHOK
https://m.edsoo.ru/7f413368
uudposasi madboparopust 1o
XUMHH

41

[TpakTrueckas pabota Ne 5. Pemenue
IKCIEPUMEHTANBHBIX 3a7ady Mo TeMe «Baxueimue
HEMETAJIJIbI U UX COCAUHCHUS

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopust 1o
XUMHUH

42

KontponpHast pabora Ne3 mo Tteme «Baxueimme
HEMETAJLIbl U UX COCIMHEHMSD)

bubnuorexa LHOK
https://m.edso0.ru/7f413368

35
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nudposas nadoparopus 1Mo
XUMUN

43

O6H_[aﬂ XapaKTEPUCTUKA XHUMHYECKHUX OJJICMECHTOB —
METa/UIOB. MeTainueckas CBSI3b M MeTalJIMdecKas
KpUCTAJUINYICCKAA peméTKa. duznyeckue CBOMCTBA
MCTAJJIOB

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas madoparopus 1o
XUMUN

44

XVMMHUYECKUE CBOMCTBA METAUIOB. DJIEKTPOXUMUYECKUN
P HalIpSHDKEHUH METaJlIOB

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas 1adbopaTtopus 1o
XUMUU

45

OO0mue cnocoObl monmydeHus: MeTauioB. CIUIaBEI.
BbiuuciieHusl 1m0 ypaBHEHUSM XHUMHUYECKUX PEaKIIHid,
€CJIM OJIUH U3 PEarcHTOB COACPIKHUT MPUMECH

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1abopaTtopus 1o
XUMUN

46

IIonsTue o KOppO31uHU METAJIJIOB

bubnuoTeka HOK
https://m.edsoo.ru/7f413368
nudposas adoparopus 1o
XUMUN

47

[IlenouHble METATIIBI

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

48

OKCI/II[I)I W TUAPOKCHUABI HATPUA U KA

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

49

[llenouno3eMenbHBIC METAJIIBI — KAJIBIITUA ¥ MarHUi

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1Mo
XUMUH

50

Baxueiimme coefnHeHNs KaJIbITHI

bubnnoreka [HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

51

O0001IeHre U cUCTEMAaTU3ALNS 3HAHUI

bubnuoreka LHOK

36



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

TOMKA !’maa

https://m.edso00.ru/7f413368
udpoBast madboparopusi 1Mo
XUMHH

52

JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

bubanoreka LHOK
https://m.edso0.ru/7f413368
upoBast madboparopusi 1Mo
XUMHH

53

[TpakTrueckas padora Ne 6 o Teme "XKEcTKOCTh BOABI U
MeTO/Ibl €€ ycTpaHeHus"

bubanoreka LHOK
https://m.edso0.ru/7f413368
mudpoBas 1adbopaTopHst 1o
XUMHAH

54

ATIOMAHAN

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
mudpoBas m1adbopaTopust 1o
XUMUU

55

AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA

bubnnoreka LHOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMUHU

56

Kemneso

bubnmoreka HOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

57

Oxcunsl, runpokcuabl u conu xxenesa (1) u xenesa (I10)

bubnmoreka HOK
https://m.edso0.ru/7f413368
uugposast madboparopust 1o
XUMHH

58

O0001IeHHE U CUCTEMATU3ALNS 3HAHUM

bubnnoreka [HOK
https://m.edsoo.ru/7f413368
uugposast madboparopust 1o
XUMHH

59

[TpakTrueckast pabota Ne 7. Pemenue
IKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «Baxueimune
METaJIJIbI U UX COCAUHCHUS»

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopust 1o
XUMHUH

37
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60

Bbluucnenuss mo ypaBHEHUSM XHUMHUYECKUX PEAKIMM,
€CIIM OJMH M3 PearcHTOB JaH B U30BITKE WM CONEPKUT
npuMecd. BblumcieHus MaccoBOil oM BBIXOAA
IPOAYKTA PeaKuu

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas madoparopus 1o
XUMHHU

61

O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

bubnuoreka LHOK
https://m.edsoo.ru/7f413368
nudposas nadoparopus 1o
XUMUN

62

Kontponbnass pabora Ned mno Tteme «Baxneimme
METaJIJIbl U UX COCTUHEHUS»

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas adoparopus 1o
XUMUU

63

BemectBa u  Marepuasiel B MOBCEJHEBHOM KU3HHU
YyeroBeKa

bubnuoreka HOK
https://m.edsoo.ru/7f413368
nudposas adopaTtopus 1o
XUMUU

64

XUMHYECKOE 3arpsi3HEHNE OKPYKaIoIEel Cpe/Ibl

bubnuoreka HOK
https://m.edso0.ru/7f413368
udpoBas nadbopaTopHs 1Mo
XUMUH

65

Pois xumun B PEIICHNH SKOJOTHUYCCKUX HpO6J'IeM

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1o
XUMUH

66

O0001eHne 1 cUCTEMaTU3aINS 3HAHUI

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1Mo
XUMUH

67

O0001IeHne 1 cUCTEMaTU3AINS 3HAHWUI

bubnuorexa LHOK
https://m.edso0.ru/7f413368
udpoBas nabopaTopHs 1o
XUMHUH

68

O0001eHHE U CUCTEMATU3ALINS 3HAHUM

bubnnoreka HOK
https://m.edsoo.ru/7f413368
nudposas 1abopaTtopus 1o

38
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XUMHNHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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