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CTpykTypa padoueii mporpaMmmbl

1. Conepxxanue yueGHOTO MpeAMeETa.

2. Ilnannpyemblie 00pa3oBaTebHBIE PE3YIIbTATHL.

3. TemaTnueckoe UTAHUPOBAHKE C YKa3aHUEM aKaJIEMHUUECKUX 9acOB, OTBOJMMBIX Ha
OCBOCHHE Ka)JI0W TeMbI Y4eOHOTO TIpeIMEeTa M BOZMOKHOCTh MCIIOJIb30BAHHUSI 11O ATOW TeMe
AJIEKTPOHHBIX (IUPPOBBIX) 00pa30BaTEIBHBIX pecypcoB (manee — JOP).

4. KajeHaapHO-TeMaTH4eCKOe IJIAHUPOBaHUE.

1. COJAEPXAHUE YYEBHOI'O ITIPEJMETA «XUMMSI»

8 KJIACC

IlepBoHayabHbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Ponb XUMHUU B KU3HM 4Y€JIOBEKAa. XHUMHUS B CHCTeME HayK. Tena u
BenlecTBa. (Dusnueckue CBOWCTBAa BEIIECTB. ArperaTHOe cOCTOsHUE BemlecTB. [lonstue o
METOJIaX MMo3HaHus B XuMuU. YucTeie BemecTBa U cMecu. CriocoObl pa3ienieHusl CMECeH.

ATOMBI M MOJIEKYJBl. XHUMHYECKHE 3JIeMEHTHl. CHMBOJBI XHUMHUYECKUX DIIEMEHTOB.
[IpocThie U CIOXHBIC BEMIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumuueckass ¢opmyia. BajaeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCHTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBas 7105151 XUMHYECKOTO AJIEMEHTa B CO€IMHEHUH.

KomnuectBo BemecTtBa. Monb. MonsipHas Macca. B3anmMocCBsA3b KOJIMYECTBA, MacChl U
YHclia CTPYKTYPHBIX €AMHUIL BenlecTBa. PacuéTsl mo popmynam XuMUUYECKUX COETMHEHUH.

duznyeckue M XUMHUYECKUE SIBIIEHUS. XUMHUYEcKass peakius U e€ MpU3HAKu. 3aKOH
COXPAaHEHHUS MAaCChl BEIIECTB. XUMUYeCcKue ypaBHeHU. Kimaccudukanms XuMUYeCKUX peakiui
(coenuHeHus, pa3ioKeHUs, 3aMEIEHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCMBO C XUMUYECKOU NOCy0olU, npasuiamu pabomuvl 8 1abopamopuu u npuémamu
obpaweHuss ¢ 1ab0pamopHuiM 000pYOOBaAHUEM, U3YYeHUe U ONUCAHUEe QUIUYECKUX CBOUCME
006pa3y08 HeopeaHUYeCKUx seuwecms, HabaoeHue Quuyeckux (niasienue 60cka, masnue 1vbod,
pacmupanue caxapa 8 cmynke, KUneHue u KOHOeHcayus 800bl) U XUMUUECKUX (20peHue ceedl,
NpOKANUBaHUe MeOHOU NPOBOIOKU, 83aUMOOelCmaue Meld ¢ KUCIOMOol) aeleHull, Habaoenue u
onucanue npU3HAKO8 NPOMEKAHUSL XUMULECKUX PeaKyull (Paziodxcenue caxapa, 83aumooeticmsue
cepHoll Kuciomsl ¢ xaopuoom bapus, pasznodxcenue euopoxcuoa meou (1) npu nacpesanuu,
szaumooeticmaue dvceneza ¢ pacmeopom coau meou (I); usyuenue cnocobos pazoenenus cmeceii:
C NOMOWDBIO MazsHuma, Quibmposanue, @vinapusauue, OUCMULIAYUA, Xpomamozpagus,
npoeedenue OYUCMKU NOBAPEHHOU CONU, HAOM0O0eHUe U ONUCAHUE pe3VIbmamos Npo8eodeHUs.
onvlma, ULIIOCMPUPYIOWEe20 3aKOH COXPAHEHUs MAcCbl, Cco30aHue Mmooenel MOeKyl
(wapocmepoicresnvix).

BaxHejimue npeacTaBuTe/ i HEOPraHUYECKUX BelleCTB

Bo3nyx — cmeck razoB. CocrtaB Bo3nyxa. Kuciopog — 37€MEHT M MPOCTOE BEIECTBO.
Haxoxnaenue kucioposa B npupoze, Gu3ndeckue U XUMUYECKHE CBOMCTBA (PEaKIMKH TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MMOJNyd4eHHsS KHUCIOpoJa B JlabopaTopuu U
IPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — aloTponHas MOAU(pUKaLus
KHUCIIOPO/Ia.



TennoBoit 3¢ddexkT XuMHUYECKOH peakuud, TEPMOXMMHUYECKHE YpaBHEHHUS, 3K30- U
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yrojdb W MeETaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO d(pekTa, pa3pymeHne 030HOBOTO CIIOS.

Bogopon — »snemeHT M mpocToe BemiecTBO. HaxokaeHwe BoaopoAa B TMPUPOJE,
(u3nueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI Moy4eHus. KucnoTe u conu.

MounsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®uznueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble U
HEHACBHIIIIEHHbIE pPAcTBOpPBI. PacTBOpMMOCTh BellecTB B BojJe. MaccoBasi JoJisi BelIecTBa B
pacTBope. XUMHUECKUE CBOMCTBAa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEeHUE NMPUPOAHBIX BOJ. OxpaHa U OYUCTKA
IIPUPOJTHBIX BOJI.

Knaccudukanusa neopranmueckux coeauHenuil. Oxcunbl. Krnaccuduxamuss OKCHAOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpasywomue. HomeHnknatypa
okcu10B. DU3nuecKue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue OKkCuaoB.

OcnoBanusa. Kiaccudukanust ocHoBaHWiA: METOYM W HEPACTBOPUMEBIE OCHOBAHMSL.
Howmenknarypa ocHoBanuil. dusznueckue M XUMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenue
OCHOBaHMM.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa xkucior. @uszndeckre 1 XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilomyyenne Kucior.

Comu. Homenknarypa cosieil. @u3ndeckue U XMMHYECKHe CBOWMCTBa cojied. [lomyuenue
coJei.

I'eneTnueckas CBsI3b MEXKIYy KilacCaMd HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KauecmeeHHoe onpeoeneHue CO0epHCAHUs KUCIopooa 8 8030yxe, NOJYUeHUe, cooupanue,
pacnosHasauue U usydeHue CE0UCME KUCIOpoOd, HAOM0OeHUue 63auMOO0elucmsus 8euecms ¢
KUCTIOPOOOM U YCIO8USL 803HUKHOBEHUS U NPEKPAWEHUs. 2OPEeHUs (Noxcapa), O3HAKOMAEHUe C
0bpasyamu OKCUO08 U ONUCAHUEe UX CBOUCMS, NOTYYeHUe, COOUpaHue, pacno3Hasanue U u3yyeHue
ceoticme 6000poda (2openue), e3aumooeticmsue 6000poda ¢ oxcuoom meou (1) (sozmoorcno
UCNONb308AHUE BUOCOMAMEPUANos), HabIodeHue oopasyos eewecms Koaudecmeom 1 monw,
uccneooganue 0cobeHHocmel PAcmeopeHus ewjeCme ¢ pasiudHol  pacmeopuMoCcmbio,
npu2comosieHue pacmeopos ¢ ONPeOenréHHOl Macco8olU 0ojell PACmMBOPEHHO20 Gewecmsad,
83aumooeticmsue 800bl C MemallamMu (Hampuem u Kaivyuem) (803MONHCHO UCHONb30BAHUE
sudeomMamepuanos), ucciledo8arue 00pa3y08 HeOP2aHUYEeCKUX Geuecmes pPAasluidHbIX KIAccos,
HaO00eHue U3MeHeHUs. OKpAcKU UHOUKAMOPO8 8 pacmeopax KUCIOm U wjeiodell, u3yyeHue
szaumooeticmsusi okcuoa meou (1) ¢ pacmeopom cepnoil kKuciomel, Kuciom ¢ memauiiami,
peaxkyuil Heumpaiusayuu, noayueHue HepacmeopuMvlX OCHOBAHUL, 6blMEeCHeHUe 0O0HO20
Memania Opy2um U3 pacmeopa coau, peuleHue dKCNePUMEHMANbHbIX 3a0ay Nno meme
«BaoicHetiuue K1accvl HeopeaHu4ecKux cOeOUHEeHUI .

IMepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuuyeckux jiemenros JI. HU.
MenpesieeBa. CTpoenne aToMoOB. XuMHU4ecKasi ¢Bsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBpie MOMBITKH KJIacCH(PUKAIUU XHUMHUYECKUX OdyeMeHTOB. lloHsarue o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U HIEJIOYHO3EMEIbHbBIE METAJLIbI, TaJOT€Hbl, HHEPTHHIE Ta3bl).
DJIEMEHTHI, KOTOPBIE 00pa3yoT aM()OTEPHBIC OKCHUJIBI M TUIPOKCHUIBI.

[Tepuonuueckuii 3akoH. Ilepuomnueckas cuctemMa XumMu4eckux siaemeHtoB 1. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmbl [lepuogudeckoid CHUCTEMBI



xumuueckux snemeHToB J[. M. Menneneesa. Ilepuonbst u rpynmbl. DuU3nUecKuid CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX suaep. M3oromel. OnekTpoHbsl. CtpoeHue
JNEKTPOHHBIX 000704YeK aTOMOB MepBbiX 20 XUMUYECKUX AJIeMEHTOB [lepuonndeckoil CucTeMbl
J. W. MengeneeBa. XapakTE€pUCTHKa XMMHMUYECKOTO DJJIEMEHTAa IO €ro IOJIOKEHHUIO B
ITepnonnueckoii cucreme /. 1. Menzeneesa.

3aKOHOMEPHOCTH M3MEHEHHs paJlyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAJNINYECKUX
Y HEMETAJUIMYECKUX CBOWCTB MO IPYIIaM U MEPUOJIaM.

3nauenue [lepuognueckoro 3akoHa u [lepuonndyeckoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB
ISl pa3BUTHs HayKu U npakTuku. 1. 1. MenaeneeB — y4€HbIi U rpakJaHKH.

XuMuyeckass  CBS3b. KoBanentnast  (monsipHass U HENOJSIpHAasi)  CBA3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHus. OKHUCIMTEIbHO--BOCCTAHOBUTENBbHBIE peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

uzyyeHue oOpa3yo8 eulecme Memailos U HeMemalios, e3aumooelcmsaue UOPoKCUoa
YUHKA € pacmeopamu KUCIOm U ujeniodell, npogedenue onvimos, ULIOCMPUpyrOuux npumepvl
OKUCTUMENILHO-80CCMAHOBUMENbHBIX peaKyull (2opeHue, peakyuu pasiloHceHus, COeOUHeHUs).

Meoscnpeomemmnwie ceasu

Peanu3zanus MexxnpeIMeTHBIX CBA3€il MU U3yUYeHUN XUMHUH B 8 Kilacce OCYIECTBISIETCS
yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAYyYHBIX TMOHSTHHA, TaK U TOHSATHIA,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO--HAYYHBIE IOHSTHS: HAYyYHBIH (DaKT, THIIOTE3a, TEOpHUs, 3aKOH,
aHaJIM3,  CHUHTE3,  KilaccUpUKalus,  MEePUOJUYHOCTb,  HAOIIOJIEHUE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepus, aToM, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIHJ, H3O0TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNO, O0BEM, arperatHoe
COCTOSTHUE BEIEeCTBA, ra3, (U3WYECKHUE BEJIUYHMHbI, €IUHHUIBI U3MEPEHHs, KOCMOC, MJIAHEThI,
3BE351, CoHIIE.

buonorus: porocunres, qpixanue, buocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaTbl, TOPHBIE MOPOIBI, IOJIE3HBIC
HCKOIaeMble, TOIIJIMBO, BOJAHBIE PECYPCHI.

KonTposbHbie padoThbI:

CraproBas nuarHocru4eckas padora.

KonTpoubHnas pa6ora Ne2 no teme «IlepBoHavajibHbIe XUMHYECKHE TOHSATHSI».

KonTposbHnas pa6ora Ne3 3a mepBoe nojyroaue.

KonTpoasHnas padora Ne4 nmo teme «Kucsopoa. Bogopoa. Boga.».

Kontpoasnass pabdora NeS mno Teme «OCHOBHBIE KJIACCHI HEOPraHMYECKUX
COeIMHEeHUI».

KonrpoabHas pabdora Ne6 mo teme «llepmonmueckuii 3axkon u Ilepuoamueckas
cucreMa xuMudeckux 3ieMeHTOB JI.U.MenneneeBa. CtpoeHune aroMoB. XHMHYECKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIHI».

IIpome:xyTounas arrecranusi. UToroBass KOHTpoJibHas1 padoTa.



2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUWSI YYEBHOI'O ITIPEJIMETA
«XHUMMUSA»

JUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TPOTpaMMbl OCHOBHOTO 00mero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00yUYeHHUsI XUMHH B €IMHCTBE y4eOHOM W BOCIIMTATEIILHON JIEATEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COLIMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MPAaBWIAMHA U HOPMAMH TOBEACHHS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMATTN3AIIMH 00YyUYaOIIUXCI.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUWA U PACUIMPEHHE OIbITa JAESITEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1)maTpruoTn4ecKoro BOCHUTAHUA:

LIECHHOCTHOTO OTHOWIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACIEIUI0, MOHMMAHMS 3HAUYEHHUS] XUMHUYECKONM HayKu B JKU3HU COBPEMEHHOIO
o0miecTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(OpPMAIHEH O MEPEeNIOBBIX IOCTHKCHHIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XHMHH, 3aWHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00
YCTPOWCTBE MHUpa U O0IIECTBA;

2)rpakIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUSI O COIMAIBHBIX HOpMax M MpaBUIaX MEXIWYHOCTHBIX OTHOILIECHUW B
KOJUUIEKTUBE, KOMMYHHUKATUBHOU KOMITETCHTHOCTH B OOIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUYECKOM W APYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESTENbHOCTH MPHU BHIMOTHEHUH YYeOHBIX, TO3HABATENbHBIX 33124,
BBITIOJTHCHHH XHUMHYECKUX OJKCIICPUMEHTOB, CO3JaHHH YYEOHBIX IMPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOINM B IPOIECCe ITOW y4eOHOW IESATEIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE IOBEICHUE U TMOCTYNKHA CBOUX TOBAPHUILEH C TMO3UIMHM HPABCTBEHHBIX M
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUIN OCTYIIKOB;

3)1LIeHHOCTH HAYYHOI'0 MO3HAHMSA!

MHUPOBO33PEHUYECKHE  MPEACTaBICHUS O BEHIECTBE M  XUMHUYECKOW  PEaKIuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTaBJISIIOIIME OCHOBY IS
NOHMMAaHUS  CYIIHOCTH HAy4YHOW KapTHMHBI MHpa, TMpPeICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJAbI, B3AUMOCBS3SIX YEJOBEKAa C MPUPOAHOU Cpello, O posu
XUMUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEIbHBIC MOTHBBI, HANPABJICHHBIC HA TOJYYECHHUE HOBBIX 3HAHWN IO XUMUH,
HEoOXoauMBbIe JII OOBSICHEHHS HAOMI0aeMbIX IIPOIIECCOB W SBJICHUH, ITO3HABATEIHHOM,
UH(GOPMAIIMOHHON U YUTATENBCKON KyJIbTYPBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpPOH, NOCTYIMHBIMH TEXHUYCCKUMHU CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHUIO W TMO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOEKTHOW M HCCIEAOBATEIbCKON NESTENBHOCTH, K OCOZHAHHOMY BBIOOpY
HATPaBJICHHOCTH U YPOBHSI OOYUYCHHS B NajbHEHIIIEM;

4)(popMUPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JI0pOBbI 00pa3 >KW3HM, OCO3HAHHE IMOCIEACTBHI U HENPHUSITHE BPEIHBIX
NpUBBIYCK (YHNOTPEOJICHUSI aIIKOTOJS, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJICHUS
npaBui OE30MaCHOCTH TPU OOpaIlleHWH C XUMHUYECKMMHU BEIIECTBAMU B OBITY W pPEaIbHOU
JKU3HU,



5)Tpy10BOro BOCIUTAHUA:

MHTEpEC K MPAKTUYECKOMY H3yUeHHIO MPO(GeccHii U TpyAa pa3IMYHOTO POja, YBaKCHHE
K Tpyly M pe3yjibTaTaM TPYIOBOW JESATENbHOCTH, B TOM YHCIE Ha OCHOBE IPHUMEHEHUs
OpPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIM BBIOOP MHIUBUIYAJTbHOW TpPAEKTOPUU
OpONOJDKEeHNUsT O00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHol MpoecCHOHANBHON IESTeIbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUN, TOTOBHOCTh aJIallITUPOBATHCS B PO(ECCUOHATILHON Cpelie;

6)3K0J10r14eCcKOro BOCIIMTAHMS

HKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOILIEHHE K PUPOJE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHMs, MOHMMAHHE LEHHOCTH 3/I0pPOBOTO M 0€30macHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil O€30MacHOT0 MOBEACHHS IPU paboTe ¢ BEIIECTBAMU,
a TAK)KE B CUTYalMsX, YTPOXKAIOIIKX 340POBbIO U JKU3HHU JIOACH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4YaeMble MPHU U3YyYECHHH XUMUH, Ui pPEIICHUS
3a71a4, CBA3aHHBIX C OKPY’KAOLIEH MPUPOJHON CPEIOH, ISl MOBBIICHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPbl, OCO3HAHUS INI00ATFHOTO XapakTepa SKOJIOTHYECKHX MPOoOJieM U MyTeill MX pelleHus
IOCPEACTBOM METOJI0OB XMMHH, YKOJIOIMUECKOTO MBIIUICHHS, YMEHHUS PyKOBOJICTBOBAaTLCS UM B
II03HABATEJILHOM, KOMMYHUKATUBHOM U COLUAIILHOMN IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MmertanpenMeTHBIX pe3yibTaTOB BBLACHSAIOT 3HAUMMBble 7S (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (aKT, CHCTeMa,
IpOIIECC, SKCIIEPUMEHT U JIPYTOe.), KOTOPbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax ¥ MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYHOW KapTUHE MHpa, U yHHMBEpcalbHble YueOHbIE NEeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJIATHUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM A TEeIbHOCTH.

Ilo3naBaTebHBIE YHHBepPcaIbHbIe YueOHbIE JeHCTBUSA

Ba3oBrble Jornueckue aeiicTBHA:

YMEHHUSI HCIOJIb30BaTh NPHUEMBI JIOTMYECKOIO MBIILICHUsS IPU OCBOCHUU 3HAHMIL:
pacKpbIBaTh CMBICT XMMHUYECKMX MOHATUH (BBIACNATH UX XapaKTEepHble MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMU HNOHATHUSMHU), UCIOJIb30BaTh MOHATHUS Il OOBICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUH Ul KiacCU(UKALUU
XUMUYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUM, YCTaHABINBATh IPUUNHHO-CIIEACTBEHHBIE CBS3H
MEXTy 00BEKTaMH U3YUEHUS, CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJaTh BBIBOJbI U 3aKIIIOUECHUS;

yMEHHE NPUMEHATh B MpOIlecce MO3HAHUA MOHATUS (IpeIMETHbIE U MeTalpeIMEeTHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
IOpUMEHsIeMble B XUMHH MOJENbHBIE MPEICTABICHHUS — XUMHUYECKUH 3HaK (CHMBOJI 3JIEMEHTa),
XUMHYecKass (GopMyna M ypaBHEHHE XHWMHYECKOH peakuud — TpH pEUICHHH Yy4deOHO-
MO3HABATEJIbHBIX 3a/Jay, C Y4YETOM OTHUX MOJENBHBIX IMPEJICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHX pPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIEACTBEHHBIE CBS3U U
IPOTUBOPEYMS B U3yUAEMBIX IPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBare/ibCcKue 1eHCTBHSA:



YMEHME HCII0JIb30BATh MOCTABJIEHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA NO3HAHMS, a
TaKKe B KadecTBE OCHOBBI JUIs (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

MpUOOpETEHNE OMbITA MO IJIAHUPOBAHUIO, OPTraHU3AlMU U TPOBEACHUIO YUYEHUYECKUX
HKCHEPUMEHTOB, YMEHHE HA0II01aTh 32 X0A0M IpOIlecca, CAMOCTOSTENLHO TPOrHO3UPOBATH €T0
pe3ynbTar, (HopMyIUpoBaTh OOOOIIEHHS M BBIBOJBI 0 PE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeIOBaHMs, COCTABIATh OTUET O MPOJEeJIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHUE BbIOMpPATh, AHAIU3UPOBATh U HHTEPHPETHPOBATH HMHOOPMAIMIO PA3TUYHBIX
BUJOB U (OpPM MpEICTaBICHU, MOJyYyaeMyl0 M3 Pa3HbIX HCTOYHUKOB (Hay4HO-IOIyJISpHAs
JauTepaTypa XHMHUYECKOrO COJAEpKaHMs, CIpaBOYHble mocobus, pecypcbl MHTepHera),
KPUTHUECKH OIICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHUE MPUMEHATH Pa3INuHbIe METOABI U 3aIIPOChl IPU MOUCKE U 0TOOpe nHpopMauu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIITOJHEHUS yUEOHBIX U MMO3HABATEIbHBIX 3324
OnpeAeNéHHOr0 THIA, MPUOOPETEHUE ONbITa B O0JIACTM HCIHOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJIaJIECHUE KYJIbTYpOl aKTUBHOTO MCIIOJb30BAHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY NpeAcTaBICHUS
UHPOPMALIMU U HWUTIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduke U X KOMOMHALIUSAMU;

yMEHHE HCIIOJIb30BaTh U AaHAJIU3UPOBATh B Ipolecce y4eOHOM M HCCleA0BaTEIbCKOM
NEeSTENIbHOCTH UH(POPMAIIHIO O BIUSHUU MIPOMBIIIIEHHOCTH, CEThCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOLIEH PUPOJHON CPEIBL.

KoMMmyHukaTHBHBIE yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

YMEHHUs 3a7aBaTh BOINPOCH (B xojae auajora W (WIM) TUCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHHUSl MpPEJCTaBIATh IOJYyYEHHbIE pe3yJbTaThl II03HABATEJIBbHOM JEATEIbHOCTU B
YCTHBIX U NMHUCbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALMIO PE3YJIbTaTOB BHIIIOJHEHHUS] XMUMHUUECKOTO
JKCIIepUMEHTa (J1a0opaTOPHOTO OMbITA, JTAOOPATOPHOW pPAaOOTHI MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOT O MMPOEKTa);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHON U
HCCIIEIOBATEeNIbCKON JIEITEIbHOCTH NPU PEIIEHUH BO3HHUKAIOUIMX MpOoOJieM Ha OCHOBE Yy4éTa
o0IIMX HMHTEPECOB W COTJIacOoBaHMs MO3UIU (0OCyXIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIMSA COBMECTHBIX AEUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHCHHOW paOOTHI U IPYTHE).

PerynsiTuBHbIe yHHBepcaJibHble yUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LeIH AeSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBISTH,
KOHTPOJHMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENBbHOCTh, BBIOMPATH
HanOonee dS(QeKTuBHbIE CMOCOOBI pemieHHss YYeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIMIOJIHEHUH 3aJaHUil ¢ y4ETOM TMONy4YeHHs] HOBBIX 3HAHMA OO0 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOT'O PE3yJIbTaTa 3asBICHHOMN LEINH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCJIOBUM 3a/laHUM.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeameTHBIX pPE3yJIbTATOB MO OCBOCHHUIO O00S3aTEIBHOTO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHOH (eaepanbHON pabouell MporpaMMoOMN, BBIIEISIOT: OCBOCHHBIE



o0ydJalmMMUCs Hay4YHbIE 3HAHUS, YMEHUS H CIOCOOBI JeicTBUM, crnenuduueckue s
npeIMETHOW o0macTu «XHUMHS», BHIBI ACSITCILHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
HWHTEPIPETAINH, MPEoOPa30BaHUIO U IPUMEHEHUIO B PA3TMYHBIX YUYCOHBIX U HOBBIX CUTYAIHsIX.

K xoniy obydenust B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y O0YYAIOIINXCSI YMEHUI:

J pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKMX MOHSTHUNA: aToM, MOJEKYya,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs W
HEOJHOPOJIHASI), BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs W MOJEKYJISpHas Macca, KOJIMYECTBO
BElIECTBa, MOJIb, MOJISIpHAs Macca, MaccoBas JI0Ji1 XUMHYECKOIO 3J€MEHTa B COEAMHEHUU,
MOJISIDHBIA O0BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb, AJIEKTPOOTPHUIATENHLHOCTb, CTEIEHb
OKUCJICHHUS, XUMHUYECKasl peakiusi, Kiaccuukaius peakiuii: peakiuu COSAUHECHHS, PEaKIuu
pa3lioKEeHUs, PeaKIUu 3aMEIICHUs, peakluu OOMEHa, 9K30- M SHIOTCPMHUUYECKHE PpEaKIuH,
TEIUIOBOM 3P deKT peakiuu, APO aToMa, AIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTaib, pagnyc
aToMa, XMMHMYECKas CBS3b, MOJSIPHAs W HEMOJSPHAs KOBAJEHTHAs CBS3b, MOHHASI CBS3b, MOH,
KaTHOH, aHUOH, paCTBOP, MaccoBasi 10J1s1 BeleCTBa (IPOLIEHTHASI KOHIIEHTPALIKs) B paCTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATUNH M MPUMEHSThH
STU NOHATHUS IIPU ONKUCAHUU BEIIECTB U UX MPEBPAIICHUIA;

. UCIIONB30BaTh XUMHUYECKYI0 CHMBOJIHMKY MJII COCTaBIEHHS (POPMYJ BEUIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIU;

. OTIPEACIIATH BaIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSAX, CTCTICHb
OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAIIIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAacCy COeauHEHUW 1o ¢dopMmyiaM, BHUA XUMHUYECKOW CBs3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCAMHEHUSAX;

. packpeiBaThb  cmbicn  Ilepmogmueckoro  3akona JI. WM. MeHneneesa:
JEMOHCTPHUPOBATh MOHMMAHUE MEPUOUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
OoT ux mnojiokeHuss B Ilepumonnueckoid cucrteMe, 3aKOHOB COXPAHEHMsS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUEHUsI, 3aK0OHa ABOTaJIpo;

. OMKCHIBATh W XapakTepu3oBaTh Tabmuunyio (opmy I[lepuomudeckoil cUCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3INyYaTh MOHATHUS «IJIAaBHAs MOArpymmna (A-rpymnma)» U «rmodouHas
noarpynmna (b-rpynma)», manbie u OonbIIME TEPHOJbI, COOTHOCUTh 00O3HAYCHHS, KOTOpPHIC
umerorcst B Tabnune «llepuonnyeckas cucrema xumuueckux snemeHtoB J[. Y. MenneneeBa» ¢
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
S7pa, 00IIee YMCIIO FITEKTPOHOB M PACIIPEEIIEHUE UX T10 AJIEKTPOHHBIM CIIOSIM);

. KIACCU(UIIMPOBATh XUMHYECKHE DJIEMEHTBhI, HEOPraHWYeCKHe BEIIeCTBa,
XUMUYECKHE PeaKIu (10 YHCIy U COCTaBY YYACTBYIOIIUX B PEAKI[UU BEIIECTB, MO TEILIOBOMY
s dexry);

. XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA  BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEpPXAas ONUCAaHUE MpPUMEpPAMH MOJICKYJSPHBIX YpaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUii;

o IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMUUYECKHUX MTPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSX;

o BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJF0 XUMHUYECKOTO dJIEMEHTa TI0 (hOpMYJie COSTUHEHHsI, MACCOBYIO JOJIO BEIIECTBA
B PacTBOpE, MMPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHYECKON peaKIlnu;



. IPUMEHSATh OCHOBHBIE OIEPALMHA MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 H
CUHTE3, CpaBHEHHE, 0000IeHHe, CUCTEeMAaTH3AIlNI0, KJIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
-CIEACTBEHHBIX CBS3€M — [UJII M3YUYEHUsT CBOMCTB BEIIECTB U XHUMHUYECKUX PEaAKLH,
€CTECTBEHHO-HAyYHBIC METO/bl TMO3HAHWSA — HaONIoNEeHUe, HW3MEpEHUe, MOJCINPOBAHHE,
SKCTICPUMEHT (PEaTbHBIM U MBICTICHHBIN);

. CleloBaTh IpaBWJIaM II0JIb30BAHUSA XMMHMUYECKOH MOCYI0M U J1abopaTOpHBIM
o0opysoBaHHMEM, a Takke TMpaBuWilaM oOOpallleHuss C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU IO BBIMIOJHEHUIO JaOOPAaTOPHBIX XUMHYECKHX OIBITOB IO TMOJYyYEHHUI0 U
COOMpaHMIO Ta3000pa3HBIX BEUIECTB (BOJOPOJAA M KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJHUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOUIBIO
UHAUKATOPOB (Takmyc, heHondraaen, METUIOPAHXK U IPYTHUE).

. IPOBOJIUTh PEAKLUHU, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATH OIBITHBIM IMyTEM XJIOPUA-, OpOMUA-, MOAMI-, KapOoHaT-, ¢ocdart-,
CHJIMKAT-, Cyib(ar-, THIAPOKCUA-UOHBI, KATHOHBl aMMOHHMS W HMOHBI HM3YYECHHBIX METAIJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILIECTB;

. IPUMEHATH OCHOBHBIE OIEpallMM MBICIUTEIBHON MAESITEIbHOCTH — AaHAIU3 MU
CUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTEeMAaTHU3allhi0, BBIABIEHUE MPUUYUHHO-CIEICTBEHHBIX
CBS3€M — NJIs M3YyYEHMs] CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIUi, €CTECTBEHHO-HAy4HbIE
METOAbI MO3HaHUS — HAONIOJIEHHE, U3MEpPEHHEe, MOJEIMPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).

3. TEMATHYECKOE ILIAHUPOBAHUE C YKA3AHUEM
AKAJJEMUYECKHX YACOB, OTBOJMMBIX HA OCBOEHUE KAXKION TEMBI
YYEBHOI'O TPEJIMETA M BO3MOXHOCTHh HMCHOJB3OBAHHUS MO JTOM
TEME JIEKTPOHHBIX [IU®POBBIX) OBPA3OBATEJIBHBIX PECYPCOB (JIAJTEE
20P)

8 KJIACC
KoanuecTtBouacoB
JIeKTPOHHbIE
paxkr
HaumenoBanue Kontpoan (undpossie)
Ne n/m HYEeCKH
pa3aejioB 1 TEM Bceero H],[epaﬁoT 6 Oﬁpa3OBaTeJILHbIepeC
T
NMPOrpamMMbl bl €paoo YPChI
bl
Pa3zpnen 1.IlepBoHayaibHbIeXUMHYECKUETTOHSATUSA
XUMUI —
BaykHas 00J1acThb
1 | ecrecTBO3HAHUS U 3 1 https://m.edsoo.ru/7f4183
1 PaKTHYECKOM ic
NEeATEILHOCTH
4eJI0BeKa
1 BemecTBa u 20 9 1 https://m.edsoo.ru/7f4183
.2 XUMUYECKUEPEaKI] ic
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Hroronopaszaeny 23
Pa3nen 2.BaxxHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB
Bo3znyx.
2 | Kucnopogn. https://m.edsoo0.ru/7f4183
8 1 1
A ITousarue 06 ic
OKCHIaxX
Bonopon.Il
2 AOPOA https://m.edsoo0.ru/7f4183
OHSTHE O KHUCIOTaX 5 1
.2 7c
U COJIAIX
Bona.
2 | PacTBOpBI. 7 1 1 https://m.edsoo.ru/7f4183
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2 https://m.edsoo.ru/7f4183
4 JIACCHIHEOPTaHUYIEC 12 1 1 7¢
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Hroronopaszaeny 33

Pasznea 3.Ilepuoaguyeckuii 3axon u [lepuoguyeckasi cucreMma XuMu4ecKuXx 3jaemMeHToB /1.
N. MenneneeBa. CtTpoeHue aToMoB. XUMHYeCKasi CBA3b. OKUCINTEILHO-
BOCCTAHOBHMTEJbHbIC PeAKIIUN

[Iepuonnue
CKHM 3aKOH U
[lepuoanueckas

3 | cucrema https://m.edso00.ru/7f4183
A XMMHYECKUX ic

anemeHToB 1. 1.
Menpeneesa.
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4. KAJIEHAAPHO - TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Pazgen Tema ypoka 0P Koanu | Ilnano | dakTu4
ypo Kypca/KoJi-Bo €CTBO Bast eckast
Ka 4aC0B 4acoB | jara aarTa
1 Xumust — Baxknast | Beogubiii uacrpykrax o TB. IIpeamer XuMum. https://m.edsoo.ru/ff0d210c 1
006JacTh PoJjib XUMHH B )KU3HH YEJIOBEKA.
2 ecTeCTBO3HAHMS M | XuMus B cucTeMe HayK. [IoHsaTHE 0 METOgAX https://m.edsoo.ru/ff0d227e 1
NPaKTHYEeCKOI [I03HAHUS B XUMUU.
3 AesITeJIbHOCTH Ipakmuueckan paooma Ne 1 «3nakomcmeo ¢ https://m.edsoo.ru/ff0d28c8 1
YyejioBeKa — 3 4. XUMUYECKOU HOCYOOil, RPAGUIAMU PAGOMDbL 6
aadopamopuu u npuémsl 0OpauieHus ¢
1a6OpamopHbvimM 000PYO06AHUEM).
4 BemecrBa n Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEILIECTB. https://m.edsoo.ru/ff0d23dc 1
XHMHYECKHE ArperatHoe COCTOsIHUE BENIECTB. Jlabopamophbiii
peakuuu — 20 4. onvim.: HM3yueHue u onucanue uuieckux c8oucma
00pa3 Y08 HeOP2AHUHECKUX 6EULeCS.
5 Cmapmoegas ouaznocmuueckas paboma. https://m.edsoo.ru/ff0d23dc 1
6 Yucteie BemecTBa U cMecu. CriocoObl pa3aeieHus https://m.edsoo.ru/ff0d28c8 1
cmeceld. [Jlemoncmpayus: H3yuenue cnoco6og
pasoenenue cmecetl (¢ ROMOWbIO MAZHUMA,
Punomposanue, evinapusanue, OUCMULIAYUSA,
Xpomamozpapusi).
7 Ipakmuueckas paboma No 2 «Ilposedenue https://m.edsoo.ru/ff0d28c8 1
OUUCHKU NOBAPEHHOU COIUY.
8 ATOMBI U MOJIEKYJIBL. JIabopamophwiii onvim: https://m.edsoo.ru/ff0d2a6c 1
Co3zoanue mooenet MONeKYI (UaApPOCMEPHCHEBBIX).
9 ITpOCTHIE M CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6c 1
10 Xumuueckne d5eMeHThl. CUMBOJIBI XUMHYIECKHX https://m.edsoo.ru/ff0d2be8 1
5JIEMEHTOB.
11 ATOMHO-MOJIEKYJISIPHOE YUCHHE. 3aKOH MOCTOsIHCTBa | hitps:/m.edsoo.ru/ff0d2d50 1
COCTaBa BENIECTB.
12 Xumuueckast popmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae 1

XUMHNYECKUX IJICMCHTOB
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13

14

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XMMHYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff130d2eae

15

OtHocuTtenbHas aToMHast Mmacca. OTHOCUTENbHAS
MOJICKYJISIpHAsI Macca. BoluucieHus omuocumenbHou
MOJIEKYNAPHOU MACCHl BEULECE.

https://m.edsoo.ru/ff0d323c

16

MaccoBas [10Jis XUMHAYECKOTO JIEMEHTA B
COENHEHUU. Boiyucnenus maccoso 00
XUMUYECKO20 dJleMeHma No hopmyne cOeOUHEHUS.

https://m.edsoo.ru/ff0d350c

17

KomnuectBo BemectBa. Mons. MossipHast Macca.
B3aumocBs3b KONMMYECTBA, MACChI U YHCIIa
CTPYKTYPHBIX €AUHUI[ BEIECTBA.

https://m.edsoo.ru/ff0d5230

18

Pacuemvt no popmynam xumuueckux coeoureHu.

https://m.edsoo.ru/ff0d5230

19

OU3NYECKUE U XUMUYECKUE ABICHUSA. XUMUYECKast
peakuus u ee NpU3HaKu. JJeMoHcmpayus:
Habnwoenue ¢usuueckux (nrasnenue 6ocka, masuue
Jb0a, pacmupanue caxapa 6 Cmynke, Kuneuue u
KOHOeHcayus 600bl) U XUMUYECKUX (20peHue céeyll,
npoKanusanue MeoHoU NPoBOIOKU, 83aumoodeticmaue
Mena ¢ KUCIOMOlL) A81eHUl.

https://m.edsoo.ru/ff0d37fa,

https://m.edsoo.ru/ff0d3al6

20

3aK0H COXpaHEHHS MAacChI BEIIECTB. XUMUYECKHE
ypaBHeHus1. Jlabopamopnwiii onvim: Habnooenue u
onucauue pe3yIbmamos npogedeHUs: Onvlma,
UTIOCIPUPYIOUe20 3aKOH COXPAHEHUsL MACCDL.

https://m.edsoo.ru/ff0d3b88

21

Buiuucnenus no YPAaeHERUAM xwwuttec:cuxpeakuuﬁ:
Kojaudecmed, mMaccovl eeujecmed no uU36€CmHoMy
Kojauvecmey, macce peacenmoes uiu npO()meoe
peaxkyuu.

https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMUUECKUX PeaKIuii
(coenrHeHHUs, pa3IoKEeHUS, 3aMEIEHUs, 0OMEHA).
Jlabopamopmuwiii onvim: Habnooenue u onucanue
NPU3HAKO8 NPOMEKAHUSL XUMUHECKUX PEeaKyuil
(pasnodicenue caxapa, 83aumooeticmsue cepHoll
KUCIOMbL ¢ XA0PUOOM 6APUSL, PA3LONCEHUEe
euopokcuoa meou (1) npu naepesanuu,

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff130d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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23

g3aumooeticmeue xeenesda C pacmeopom coiu Mmeou

(1)).

O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUM 10 TEME
«BemiecTBa 1 XUMHYECKUE PEAKIIHI.

https://m.edsoo.ru/ff0d40c4

Konmponvnaa pavoma Ne2 no meme
«Ilepsonauanshsle Xumuueckue ROHAMUAY

https://m.edsoo.ru/ff0d4290
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26

27

28

29

30

31

Bo3nayx.
Kucaopon.
ITousiTue 00
OKCHIAX - 8 4.

Kucnopoa — 31neMeHT U IPOCTOE BEIECTBO.
Haxoxxnenue B npupone. CriocoObl NOIydYeHUs
KHCJIOPOAA B JIA0OPATOPUU U IPOMBIILIEHHOCTH.

https://m.edsoo.ru/ff0d448e

dusnueckue U XMMUYECKHEe CBOWCTBA (peaKkuu
ropenust). Okcuael. Jemoncmpayus: Habarooenue
83AUMOOUCMBUSL BEUWYECTNE C KUCTOPOOOM U YCII0BUS

B03HUKHOBEHUS U NPEKPaujeHusi 2opeHus (noxcapa);

O3HAKOMJIeHUe ¢ 00pa3yamu OKCUO08 U ONUCAHUE UX
ceoucms.

https://m.edsoo.ru/ff0d4614

[Tpumenenue kucnoponaa. KpyroBopor kuciaopoaa B
npupoje. O30H — aI0TpoITHAS MOAU(PUKALIHS
KHCJIOPOa.

https://m.edsoo.ru/ff0d497a

Bo3nyx — cMech razos. CoctaB Bo3ayxa.
Hemoncmpayus: Kauecmeennoe onpedenenue
CO0epPAHCAHUsL KUCTIOPOOA 8 8030VXe.

https://m.edsoo.ru/ff0d448e

TemnoBoii 3¢ ekt XuMUIecKoil peakiuu,
TEPMOXMMUYECKUE yPAaBHEHUS, IK30- U
SHJIOTEPMHUYECKUE PEAKIIHH.

https://m.edsoo.ru/ff0d4790

TomnmuBo: yross u MeTaH. 3arps3HeHNE BO3/IyXa,
YCHJICHHE TApHUKOBOTO 3P QeKTa, pa3pylieHue
030HOBOT'O CJIOSI.

https://m.edsoo.ru/ff0d4c4a

Ilpakmuueckas paboma Ne 3 no meme
«Ilonyuenue, cooupanue, pacnoznasanue u
u3yueHue CeoiCme Kuciopooay.

https://m.edsoo.ru/ff0d4ae2

Koumponvnasa paboma Ne3 3a nepsoe noiyzooue

32

Bonopon.
IHousiTHe o
KHCJI0TAX U COJIAX

Bonopon — sneMeHT U pocToe BELIECTBO.
Haxoxnenue Bogopoaa B mpupoje, IpUMEHEHHE,
croco0b! noxyyeHusi. Kuciorsl u conu.

https://m.edsoo.ru/ff0d4dd0,

https://m.edsoo.ru/ff0d4ddO,

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d50d2
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-5y,

du3nveckue U XUMUYECKHE CBONCTBA BOJIOPO/IA.
Jlemoncmpayus: 83aumooeticmsue 6000pooa ¢
oxcuoom meou (1) (sozmoorcro
UCNOIb308AHUEBUOCOMAMEPUANOB).

https://m.edsoo.ru/ff0d4dd0

Ilpakmuueckaa paboma Ne 4 no meme
«llonyuenue, cobupanue, pacno3nasanue u
uU3zyueHue ceolcme 6000pooa (zopenue)y,

https://m.edsoo.ru/ff0d4f42

Mosipablii 00bEM Ta30B. PacueTsl Mo XMMUYECKUM
YpaBHEHUSIM.

https://m.edsoo.ru/ff0d542e

Buviuucnenus O6’béMa, Konuvyecmea eeuecmeda casa no
€20 U3BECMHOM) Koquvecmey seujecmed uiu 06’b€/l/ly
Boruucnenus 06vémoe 2azo6 no YPABHEHRUIO peaKyuu
HA OCHOB€ 3AKOHA 00bEMHBIX OMHOULCHU 24308

https://m.edsoo.ru/ff0d55a0,
https://m.edsoo.ru/ff0d5708
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Boaa. PacTBopbl.
INonsTHe 00
OCHOBAHMAX. - {
q,

DU3NYECKUECBONCTBA BOJbl. XUMUUECKHUE CBOMCTBA
Bobl. OcHOBaHUs. [Jemoncmpayus:
Bzaumooeiicmeue 600vi ¢ memannamu (Hampuem u
Kanvyuem (803MONACHO UCNOIb30BAHUE
BUOCOMAMEPUAILOB).

https://m.edsoo.ru/ff0d587a,

https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. PactBopsl. HacellieHHbIE 1
HEHACBIIIIEHHBIE PACTBOPHI. PacTBOpUMOCTH
pacTBOpOB B Boae.[Jemoncmpayus: Habarooenue
0bpa3zyos eeujecms Koauvecmeom 1 monn;
uccneoosaHue 0cobenHocmeri pacmeopersl
gewecms ¢ paziuyHou pacmeopumMoCcmoio.

https://m.edsoo.ru/ff0d5b40

MaccoBast 1011 BelecTBa B pacTBope. Brruncnenus
C MCIIOJIb30BAaHUEM MOHATHS «MaccoBasi 10JIs
BEIIECTBA B PACTBOPE.

https://m.edsoo.ru/ff0d5b40

Ilpakmuueckaa paboma Ne 5 no meme
«IIpuzomoenenue pacmeopoe c onpeoenéHHoil
MAccoBoil 00.J1eil pacmeopEéHHOZ0 8euiecmea)

https://m.edsoo.ru/ff0d5eba

Posb pacTBOpPOB B IpUPOAE U B )KU3HU UEJIOBEKA.
KpyroBopot Bojb! B ipupoie. 3arps3HEHNE
IpUPOAHBIX BoA. OXpaHa M OUHUCTKA MPUPOIHBIX
BOJI.

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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O000111eHE ¥ CUCTEMATH3aIU 3HAHUH 110 TEME
«Kucnopoa. Bogopon. Boga.»

https://m.edsoo.ru/ff0d5b40

Konmpononas pavoma Ned no meme «Kucnopoo.
Booopoo. Booa»

https://m.edsoo.ru/ff0d6342
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53

OcHoOBHBIE
KJI1aCChI
HEOPraHUYeCKUX
coeqnHeHuu. - 12
q,

Krnaccudukanus HeOpraHMIECKUX COSIMHCHUA.
Oxcunpl. Knaccudukamus OKCHI0B:
coneoOpa3yrolire (OCHOBHBIC, KUCIOTHBIE,
amdoTepHbIe) U HecosieoOpa3yomue. HomeHknaTypa
okcu10B. [losryuyeHne oKCuaoB.

https://m.edsoo.ru/ff0d664e

dusnyeckue ¥ XMMHUYECKIE CBOMCTBA OKCHUIOB.

https://m.edsoo.ru/ff0d664e

OcnoBanus. Kiaccudukanmsi OCHOBaHMIA: 1IEJI0YU U
HepacBOpUMbIe OcHOBaHUs. HoMeHkaTypa
ocHoBaHui. [lomydyeHre OCHOBaHHU.
Lemoncmpayus: Habniodenue uzmenerus okpacku
UHOUKAMOPO8 8 pACMBOPAX KUCTIOM U Wjesouell.

https://m.edsoo.ru/ff0

dusznueckre 1 XUMUYECKHE CBOVICTBA OCHOBAHUH.
Jlemoncmpayusa: Ilonyuenue nepacmeopumolx
OCHOBAHULL, peaKyus Hetumpaiu3ayuu.

https://m.edsoo.ru/ff0d67cad67ca

Kucnotel. Kmaccudukanus kucinor. Homenkiarypa
KucaoT. [losrydyeHue Kuciuor.

https://m.edsoo.ru/ffOdfee2

dusnueckre 1 XUMHYECKHIE CBOMCTBA KUCIIOT. P
aktuBHOcTH MeTasuioB H.H.bekerona.
Jlemoncmpayus: Uzyuenue 83aumooeticmaus okcuoa
meou (1) ¢ pacmeopom ceproil kucnomot, kuciom ¢
Memaniamu.

https://m.edsoo.ru/ffOdfee2

Comu. Homenknartypa coseit. [lonyuenue cosen.

https://m.edso00.ru/00ad9474

dusnueckiie 1 XUMHUYECKHUE CBOMCTBA COJIEH.
Jlemoncmpayus: Beimecnenue o0Ho20 memania
opyaum u3 pacmeopa coi.

https://m.edso0.ru/00ad9474

Ilpaxkmuueckas paooma Ne 6. Peuwienue
IKCHEPUMEHMATIbHBIX 3a0ay O meme
«Basxicnenimue knaccel Heopeanuueckux
COCOUHEHUIL)

https://m.edsoo.ru/00ad9b7c

I'enetmueckas CBI3b MCXKAY KilacCaMM

https://m.edsoo.ru/00ad9a50
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HEOPraHWYECKUX COCNUHEHUN. [lemoncmpayus:
Hccneoosanue oopasyos Heopeanuueckux eeuecmas
PA3TUYHBIX KIACCO8.

O606H.[€HI/Ie M CHCTEeMaTH3allHsl 3HAHUI 110 TEME
«OCHOBHBIC KJIACCHI HCOPraHUM4CCKHUX COCTUHCHMID

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

Koumponvnasa paooma Ne5 no meme "Ocnognute
KJ14ccbl HeOP2AHUYeCKUX coeOunenuu'"

https://m.edsoo.ru/00ad9ela
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60

IMepuoauyeckuii
3aKO0H B
ITepuoanueckasn
cucreMa
XHMHYECKHX
3JIEMEHTOB
JI.A.MeHnaeaeeBa.
Crpoenne aToma -
6 u.

IlepBble MOMBITKU KJIACCU(PUKALIUYA XUMUYECKUX
aneMeHTOB. [IoHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB
(L1es104HBIE U LIEIOYHO3EMETbHbIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ia3bl). DIEMEHThI, KOTOPbIE
00pa3yloT aM(poTepHbIE OKCUIBI U THIPOKCUIBI.
Hemoncmpayus: Hzyuenue obpaszyos eewecms
Memannos u Hememaii, 3aumooencmeaue
2UOPOKCUOA YUHKA C pACMEOPAMU KUCTOM U
wenoyeti

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

[Tepnonnueckuit 3akoH. [lepnoanueckas cucrema
xuMuueckux amemenToB /1. . Meneneena.
Koportkonepuoanast u JuinHHONIEpUOHAs (POPMBI
Ileproanyueckoi CUCTEMBI XUMUYECKUX IJIEMEHTOB
J.1.Menneneesa. [lepnoas! u rpynnel. @usndeckuit
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB NEpHOJa U
IpYNIbI 2JIEMEHTAa. 3aKOHOMEPHOCTH M3MEHEHUS
paanyca aTOMOB XUMHUYECKUX JIEMEHTOB,
METAJNINYECKUX U HEMETAJUIMYECKHUX CBOUCTB 110
rpynnam ¥ nepuojam.

https://m.edsoo.ru/00ada52¢c

Crpoenue atoMoB. CocTaB aTOMHBIX siep. M30Tomb!.
DNEKTPOHBIL.

https://m.edsoo.ru/00ada342

CtpoeHue 27IeKTPOHHBIX 000JI09€K aTOMOB MEPBHIX
20 xumuueckux snemMeHToB [leproandeckoit
cuctemsl /[. 1. Menaeneena.

https://m.edsoo.ru/00adaébc

XapakTepuCcTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro
nojoxxeHuto B [lepuoanueckoit cucreme /1. 1.
Menpeneena

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9cb2
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3nauenue [lepuoguueckoro 3akoHa u
[Iepnoanueckoil cHCTEMBI XUMUYECKHX 3JIEMEHTOB
JUIs pa3BUTUA Hayku U npaktuku. J[. . Mennenees
— Y4Y€HBIN U TpaKJaHUH

https://m.edso0.ru/00ada96e
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Xumuueckas
CBSI3b.
OKHuCInTeIbHO-
BOCCTAHOBHTEJbH
ble peakuuu - 7 4.

Xumnueckas cBsi3b. KoBanentHas (mossipHast u
HETIOJISIPHAS) CBSI3b.
DIEeKTPOOTPULIATETbHOCTBXUMUYECKUX JIEMEHTOB.
HonHas cBs3b

https://m.edsoo.ru/00adaab8,

https://m.edsoo.ru/00adac34,

https://m.edso0.ru/00adaab9

CreneHp OKUCICHUS.

https://m.edso0.ru/00adae28

OKUCANTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
[Iporiecchl OKMCIIEHUS] 1 BOCCTAaHOBJICHHS.
OxucnauTenu U BOCCTAHOBUTENU. [JemMoncmpayus.:
IIposedenue onvimos, ULIIOCMPUPYIOWUX NPUMepbl
OKUCTUMENbHO-60CCMAHOBUMENbHBIX PEaKYULL
(copenue, peakyuu pa3noxcenusi, COeOUHeHUs1).

https://m.edso0.ru/00adb076

Konmponvnas pavoma Ne5 no meme
«llepuoouueckuii 3axon u Ilepuoouueckasn
cucmema XumMu4ecKux 31eMeHmos

/. H.Menoeneesa. Cmpoenue amoma. Xumuueckas
C643b.»

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

O0o01IeHre ¥ CHCTeMaTH3alns 3HaHUH 33 Kypc 8
KJacca.

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

Hmoz06as konmponwvhasa paboma.

https://m.edsoo.ru/ff0d664e

Ypok pa3BHUBAIOIIETO KOHTPOJIS 3HAHUM. XUMUS B
JNIEUCTBUM.

https://m.edso00.ru/00adb076
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PABOYAS [IPOTPAMMA
(ID 654045)

yueOHOro npeamera « XuMushH»

i o0yvaromuxcs 9 kiracca OCHOBHOT'O OOIIEro 00pa3oBaHMUs



CTpykTypa padoueii mporpaMmmbl

1. Coneprxkanue yueOHOIO IpeMeTa.

2. [Inmannpyembie 00pa3oBaTeNbHBIC PE3YIbTATHI.

3. TemaTuueckoe IUIAHUPOBAHKE C YKa3aHUEM aKaJIEMUYECKUX YacOB, OTBOJUMBIX HA OCBOCHHUE
KaXJI0 TeMbl y4eOHOTO TTpeIMeTa M BOSMOXKHOCTh UCIIOJIB30BaHUS 110 3TOW TEME JIEKTPOHHBIX
(mmudpoBeIX) 0Opa3zoBaTeNbHBIX pecypcoB (nanee — DOP).

4. KaneHaapHO-TeMaTH4YecKoe MIIaHUPOBAHUE.

1. COAEP KAHUE YYEBHOI' O INIPEIMETA «XUMUS»

9 KJIACC

BemecTBo M XMUMHYeCKas peaKusi

[lepnonnueckuii 3akoH. Ilepuogmueckas cucrema xumuueckux osnemeHtoB [[. U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHHU CBONCTB XHMHMUYECKHUX
JJIEMEHTOB MEPBBIX TPEX NEPHUOAOB, Kallus, KaJIbLUsi U HUX COECIUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuonyeckoil cucTeEME U CTPOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3M. THUIBI KPUCTAIIIMYECKHX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOM PEHIETKH M BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUMX BeHIeCTB. XHMMHUYECKHE CBOWMCTBA
BEULIECTB, OTHOCSIIMUXCS K pa3jMYHBIM KjaccaM HEOPraHMYECKHUX COEIMHEHUM, IeHeTHYecKas
CBSI3b HEOPraHWYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuxX peaklui Mo pa3lIuyHbIM MPU3HAKaM (110 YHCITY M COCTaBy
YYaCTBYIOLIMX B PEAKIUH BELIECTB, IO TEIIoBOMY H(PQEKTy, MO H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XMMUYECKUX JJIEMEHTOB, MO0 OOPAaTUMOCTH, IO YYaCcTHIO KaTaiam3aTopa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. [loHsTHE 00 0OpPaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanuze. llondarue o XxumuueckoM paBHOBecHU. DaKTOpbI, BIUSAIOIIMNE HAa CKOPOCTh
XUMUYECKON PEAKLUHU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMM, DSIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENIBHON peakuuu. CoCTaBlI€HHE YPaBHEHHH OKHCIINTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust PAEKTPOIUTUYECKON AUCCONMUALNM. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHoHBI,
QHUOHBL. MeXaHu3M JHMCCOLMALMM BEIIECTB C PA3JIMYHBIMA BHJIAMH XHMHUYECKOW CBS3H.
Crenenp auccounauy. CuiabHbIE U CIA0bIe 3JEKTPOIUTHI.

Peakumy moHHOro oOMeHa. YCIOBHUS MPOTEKaHHUS peaklyii HOHHOTO OOMEHa, MOJHBIE U
COKpalllEHHbIE MOHHBbIE ypaBHEHHUs peakiuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJiell B CBETE
IpeJCTaBICHU 00 3IEKTPONUTHYECKOW auccoruanuu. KadecTBeHHblE peakIMy Ha HOHBI.
[TonsiTHe 0 TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOOENAMU KPUCMANLIUYECKUX DeuémoK Heop2aHu4yecKux 6eujecms —
Memanios u HeMemaulos (epaguma u aimasa), CLONACHLIX Beujecms (Xaopuoa Hampus),
uccnedosamue 3Aa8UCUMOCMU CKOPOCMU XUMUYECKOU peakyuu om 8030elcmeus pa3iuyHblX
@axkmopos, ucciedosanue 21eKMPONPOBOOHOCMU PACNBOPOS 8eljeCms, npoyecca OUCCoyuayuu
Kuciom, wenoueu u conel (803MONCHO UCNONb308AHUE BUOE0 Mamepuanos), nposeoenue



onvIMOG, ULIIOCMPUPYIOWUX NPUSHAKU NPOMEKAHUs peakyuti UOHHO20 oOMeHa (obpasosanue
ocaoka, evloelleHue 2asd, 00paszoeanue 600vl), ONLIMOS, UWILIIOCMPUPYIOWUX HPpUMEPL
OKUCIUMENIbHO-80CCIMAHOBUMENbHBIX PeaKkyull (2opeHue, peakyuu pasilodceHus, COeOUHeHUs),
PACnosHasauue HeOp2aHudecKux 6eujecms ¢ HOMOUbI0 KA4eCMBeHHbIX peakyull Had UOHbL,
peuieHue IKCnepUMEeHMANbHbIX 3A0ay.

HemeTanibl 4 X coeTUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMUYecKHue CBOWCTBA Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeTalllaMH, HeMeTallJlaMH,
mienoyamu).  Xnoposopopon. ConsiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHenue. JlelicTBue xJiopa U XJI0pOBOAOPOa Ha OPraHU3M uesioBeka. BaxHeiue Xmopuiast
U X HaXO0XJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MYECKHe CBOWMCTBA NMPOCTHIX BEUIECTB —
KHCJIOpPOJIa U Cepbl. AJUIOTPONHbIE MOAU(UKALUK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBojopoj, cTpoeHue, (GU3MYECKHe M XUMHUYECKHe CBOMCTBAa. OKCHIBI CEphl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENsl Kiacca KUCIOT M crneuupuyeckue). XUMHUYECKHE pEaKIHH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MOoJdy4yeHUs cepHoW Kuciotel. I[IpumeHnenue
cepHoit kucinoThl. CoJin CepHOM KUCIOTHI, KaYeCTBEHHAsI peakius Ha cynbdaT-noH. Haxoxnenue
ceppl U e€ CcoelMHEHUH B TMpHUpoAe. XHUMHUECKOe 3arps3HEHHE OKpYyXKawIleh cpembl
COCIMHEHUSIMH Cepbl (KHCIOTHBIE MOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
NpeIOTBPALICHHUS.

OO6mas xapaktepuctuka 537JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTETMEHH OKHUCIEHHUA. A30T, paclpocTpaHeHHe B Tpupone, Quuveckue u
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (pu3n4eckue U XUMUYECKUe
CBOWCTBA, MOJIy4eHUe 1 npuMeHenne. Conu aMMOHUS, MX (PU3HYECKHEe U XMMHYECKHE CBOIMCTBA,
npuMmeHenre. KaudecTBeHHas peakiys Ha HMOHBI aMMOHHUS. A30THAas KUCIOTa, €€ IMOJIy4eHHE,
¢u3nueckue W XUMHUYECKHE CBOHCTBa (00IIME Kak NpENCTaBUTENs Kiacca KHCIOT U
cneuupuyeckue). Vcnonp3oBaHWe HHUTPATOB M COJICH aMMOHHS B KauyeCTBE MMHEPAJIbHBIX
yaoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI U BOA0EMOB). Docdop, alaoTporHble MOIUPUKALNUN
dochopa, dhusnyeckre u xumuueckue cpoiictBa. Okcua docdopa (V) u dochopHas Kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe
MHUHEPAJIbHBIX YA0OPEHHA.

O6mas xapaktepuctuka symeMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHUs. YTJIEepo/l, alUIOTPOIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMu4eckue cBoiicta. Axcop6uus. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux (pU3MUEcKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBIL,
HOJIyYeHHE U TPUMEHEHHE. DKOJIOTHYECKUe MPOOIeMbl, CBsA3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTE3a INI00ATbHOrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3QeKT. YronbpHas KHCIOTa U e
CONM, UX (PU3MUECKHe M XUMHYECKHE CBOMCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmomb3oBaHme  kapOOHaTOB B OBITY, MEIUIIMHE,
NPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHayasbHbIe MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COCJUHEHHSX yriepoja
(MetaHn, 9TaH, OSTWUJICH, AalleTWJIEH, S5TaHOJN, TJWIEPHUH, YKCyCHas Kuciora). I[IpupomgHbie



UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIM ra3, HedTb), MPOAYKTHl HX MepepadOTKU
(O6eH3uH), UX POJIb B OBITY ¥ MIPOMBINIICHHOCTH. [IoHATHE 0 OMOIOTUYECKH BaXKHBIX BEIICCTBAX:
JKUpax, Oenkax, yrieBojaXx — W HMX POJM B JKU3HU 4YeJoBeKa. MaTepualbHOE €IMHCTBO
OpPraHMYECKUX M HEOPTraHMUYECKUX COCTUHEHHIM.

Kpemuuii, ero ¢usndeckue MW XUMUYECKHE CBONCTBA, MONyUYe€HHWE U TPUMEHEHHUE.
Coenunenuss kpemMHus B mnpupoxae. OOmme mnpencraBienuss o0 oxcuae kpemuus (IV) wu
KpeMHHEBOU KucaoTe. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIIICHHOCTH. BaxkHeimme
CTpOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30MMacHOTO UCIOIb30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

usyyeHue obpasyo8 HeopeaHUu4ecKux 8eujecms, COUCME CONAHOU KUCIOMbl, NposedeHuUe
KA4yecmeeHHbIX peaKyull Ha XJI0pUo-uoHvl U Habar00eHue NPU3HAKo8 UX NPOMeKAaHus, ONblmbl,
ompadicaowjue Guzuieckue U XumuyecKkue c8olUcmea 2ai02eH08 U UX COeOUHEHUll (803MOIICHO
UCNONb3068AHUE BUOCOMAMEPUANIOB), O3HAKOMIEHUEe C 00paszyamu Xi0puoos (2anio2enuoos),
O3HaKOMIIeHue ¢ obpasyamu cepvl U e€ COeOUHEHUAMU (803MOJCHO UCHONIb308AHUE
suodeomamepuanos), HabaOeHue npoyecca  obOyenusaHusi  caxapa noo  Oelucmeuem
KOHYEHMPUPOBAHHOU CEPHOU KUCIOMDbL, U3VUEHUe XUMUYECKUX CBOUCME pa30aslenHOl CepHOU
KUCTIOMbl, NpoBeoeHue KaueCmeeHHOU peakyuu Ha cyibgam-uon u HabIooeHue npusHaxka eé
NPOMeKanusl, 03HAKOMIeHUe ¢ Qu3udecKuMu ceoticmeamu azoma, gocghopa u ux coeouneHui
(803MOJICHO ~ UCNONIL30BAHUE — BUOCOMAMEPUANOB), 00pasyamu Aa3omHuvlx U  GocghopHblx
y0obpenul, nonyueHue, cooupanue, pacno3HagaHue U u3yyeHue ceoUCms amMmuara, nposeoenue
KAYecmeeHHblX peakyuli HA UOH aMMOHUA U Qocam-uon u u3zyuenue NPU3HAKO8 UX
NpOmMeKanus, 83auMooelucmsue KOHYEeHMpUPOBAHHOU A30MHOU KUCIOMbL C MeOblo (803MONCHO
UCNONIb308AHUE BUOCOMAMEPUATIOS), U3YUeHUe Mooeeli KPUCMALIUYeCKUX peulémox aimasd,
epaguma, @yrnepena, O3HAKOMIEHUE C NPOUECCOM adCopoOyuU pacmeopeéHHbIX Geuecms
AKMUBUPOBAHHBIM V2NIEM U YCMPOUCMBOM NPOMUB02A3d, NOLYYEeHUe, COOUpanue, pacno3Haanue
U usyyeHue CBOUCME Y2IeKUCI020 2a3d, NPOBedeHUue KA4eCmBeHHbIX peakyuti Ha Kapoonam u
CUTUKAM-UOHBL U U3VYEHUEe NPUSHAKOS UX HNPOMEKAHUs, O3HAKOMIEHUue ¢ NpooyKyueu
CUTUKAMHOU NPOMBIUIEHHOCU, peuletie IKCNepUMEeHmAalbHblX 3a0ay no meme «Baoicnetiwue
HeMemauibl U UxX COeOUHEHUsLY.

MeTaJ/uibl M UX COeIMHEHUS

OO0mas XapakTEepPUCTHKA XUMHUYECKHX DJEMEHTOB — METaUIOB HAa OCHOBaHWUU WX
nonokeHus B [lepuoanueckoii cucreme xumudeckux snemeHToB J{. . Menzaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYecKas KpUCTaJUIMYecKas
peméTka. DIEKTPOXUMUYECKUM psAll HampspkeHUH MetaioB. dusnmyeckue M XUMHUECKHE
cBoicTBa MeTauioB. O0mue crnocoOwl morydeHus: MeTayuioB. [loHATHE O KOPPO3WHM METaJlIoB,
OCHOBHBI€ CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTalb, YyTyH, JIOPATIOMUHNN, OpOH3a) U
UX MIPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[[lenounbie MeTauibl: nooxkeHue B [leproanueckoi cucTeMe XMMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxOXJeHWE B mpuponae. OU3NUECKHe U XUMUUYECKHE
CBOiicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{eroyHO3eMENBbHBIE METAJUIBI MarHuil M Kajaplui: mnojoxeHue B Ilepuoguueckoit
cucreme xumuuyeckux anemeHtoB [[. M. MenpeneeBa, CTpoeHHME HMX aTOMOB, HAXOXIEHUE B
npupoae. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kaibuus. BaxkHelnme coeauHeHus
KaJbIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.



AmomuHuii: nonoxenue B Ilepumonnyeckoil cucreme xummdeckux anemeHroB [l .
MenieneeBa, CTpOCHHE aTOMa, HaXOXJIeHHE B Tpupoje. Ouznyeckre U XMMHUYECKUE CBOWCTBA
amroMuHMsI. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Keneszo: mnonoxenue B Ilepmonnueckoir cucreme XuUMHYecKuX 3yemeHToB J[. U.
MeneneeBa, CTpOEHHE aTOMa, HaXOXJAE€HHE B mpupoae. Ouznyueckre U XMMHUYECKUE CBOWCTBA
xene3a. Okcuapl, Tuapokcuabl U comu skeneza (1) u sxemesa (I1l), ux cocras, cBoiicTBa u
MOJIy4EHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIeHUe ¢ 00pasyamu Memauiio8 U CHIA808, UX @OUULECKUMU CBOLICEaMU,
u3yyeHue pesyibmamos KOppo3uu Memanios (803MONCHO UCHONb308AHUE SUOCOMAMEPUATLOS),
ocobenHocmell 63auMo0eliCmeuss OKCUOa Kauibyus U Hampus ¢ 80001 (803MONCHO UCHONIb308AHUE
8UOeoMamepuanos), UCCIe008anue CeoUCM8 MHCECMKOL 600bl, Npoyecca 20peHus dceiesd 8
KUCIOpoOe  (BO3MOJCHO — UCHONb308AHUE  BUOEOMAMEPUANO8), NPUSHAKOE  NPOMeEKaHUs
KAYeCmEeHHbIX PeaKyull Ha UOHbL: MacHus, Kamvyus, amomunus, yunka, sceresa (1) u oceneza
(1), meou (), nabarooenue u onucanue npoyeccosé OKPAUUBAHUS NIAMEHU UOHAMU HAMPUS,
Kanusi U Kanvyus (603MONCHO UCNONb308AHUE BUOCOMAMEPUANOB), UCCe008aHUe AMPOMEPHBIX
CB0UCME 2UOPOKCUOA AIOMUHUS U 2UOPOKCUOA YUHKA, peuleHue IKCNEPUMEHMATIbHBIX 3a0ad no
meme «Baoicnetiuue memanivl u ux coeOUHeHUs».

XuMHus M OKpY:KaoLas cpeaa

BemectBa 1 Marepuansl B MOBCETHEBHOW JKM3HU 4elOBeKa. bezonacHoe MCrosib30BaHueE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. I[lepBas moMomp Npu XUMHUYECKUX OXKOrax u
OTpaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY KaroIIel cpefbl (peenbHas A0MyCcTUMas KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Posb XxuMuu B perieHuH 3KOJIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4deHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIUIABBI METAJUIOB, TIOJTUMEPHBIC MaTEPHAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanust MeXnpeaAMETHBIX CBsI3€H MPU U3YYEHUU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaK U IOHATHIA,
SIBJISTFOIIUXCS] CACTEMHBIMH TSI OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0muye ecTeCTBCHHO-HAY4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIOTE3a, 3aKOH, TEOpPHs,
aHajgu3,  CHUHTE3,  Kiaccupukamus,  TMEPUOJAUYHOCTh,  HAOMIOJCHHWE,  DKCICPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHUSI, MAaTEPUAIIBI.

Odu3uka: Marepusi, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, W30TOIIbI,
pPaIuOAaKTUBHOCTb, MOJIEKYJIa, OJJICKTPUUECKUN 3apsill, MPOBOAHUKH, MOJYIPOBOHUKH,
TUDJIEKTPUKHY, (DOTO3JIEMEHT, BEIIEeCTBO, Tell0, 00BEM, arperaTrHoe COCTOSTHHE BellecTBa, Ias,
pacTBOp, PpacTBOPUMOCTb, KPHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MUecKre BeIMYUHBI,
€UHULBI U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YAO0OpPEHHMS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOpPHbIE MOPOJbL, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

KonTpoJbHbIe padoThI:

BxogHasi KOHTpOJIbHAs padoTa.



Kontposbnass padora Ne2 mo Teme «DJeKTPOJMTHYECKAS JAUCCOLUALMSA.
XHMHYeCKHe peaKllii B pacTBOpax.
KonTpoJabHasi paGoTa 3a nepBoe 1moJiyrojame.
Kontpoasnas padora Ne4 no teme «HeMeTa bl M MX COETUHEHUD)
KonTtpouabHnasi padora NeS no teme «MeTaibl U UX COCAUHEHUSD.
Hrorosasi kKoHTpoOJILHasI padoTa.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHUMMUA»

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MNPOTPaMMbI OCHOBHOTO 00IIero ooOpa3oBaHus
JOCTUTI'aOTCA B XO/J€ O6y‘I€HI/I$[ XUMHU B €IUHCTBE y‘~I€6HOI\/’I M BOCITHTATEIILHOM ACATCIIBHOCTH B
COOTBETCTBUU C  TPAJAULHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH W JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH IOBEIEHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMAIM3AINN 00YYarOIINUXCS.

JImaHOCTHEBIE PE3YIbTATEI OTPAXKAIOT TOTOBHOCTDH 06yqa}0mnxcs1 PYKOBOJACTBOBATLCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUHA U PaCUIMPEHHUE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIIUTAHMSA!

LIEHHOCTHOT'O OTHOIIEHHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAaHHUs 3HAUeHUs XUMHUYECKOM HAyKM B KM3HH COBPEMEHHOro OO0IlecTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEPHON MH(pOpMAIUEil O MepeoBbIX TOCTUKEHHUSIX U OTKPBITUAX
MHUPOBOW M OTEUYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
Mupa 1 oOLIEeCTBa;

2)rpas>KaIaHCKOro BOCIIUTAHUS

NPEJCTaBICHUS O COIMAIBHBIX HOpPMax M MpPaBHJIAX MEXIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B OGLL[CCTBGHHO HOHGSHOfI,
y4e0HO-UCCIIEI0BATENbCKOM, TBOPUECKONM M JAPYruX BHJAX JAEIATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHON JESATENIbHOCTH MPHU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHUYECKHX OSKCIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHUIO W B3aMMOIIOMOIIU B ITPOLICCCC 3TOU yqe6H0171 ACATCIIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE MOBCACHHUEC M IIOCTYIIKHM CBOHUX TOBapI/IHIef/'I C MO3WIMK HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3)HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEICTaBICHUS O  BELIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH U COCTABIISIIOIIME OCHOBY MJIs
IIOHUMAaHUusA CYIHIHOCTHU HaquOfI KapTUHBL Mmupa, IpeaACTaBJICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOBI, B3aUMOCBA3SX YENOBEKa ¢ MPUPOTHOM Cpeloi, O posu
XMMHHU B ITI03HAHUU 3TUX 3aKOHOMEPHOCTEN;

IMO3HAaBATCJIIbHBIC MOTHUBLI, HAIIPABJIICHHBIC HAa IMOJYUCHUC HOBBIX 3HAHUM 10 XHUMHU,
HCO6XO}II/IMI)IC JJIA 00BSICHEHUS Ha6J'IIOI[a€MBIX ImpouccCoB " ﬂBHGHHﬁ, HOSH&B&TGHLHOﬁ,
UH(GOPMAIIMOHHON U YUTATENbCKON KyJIbTYPbl, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOHN JIUTEPaTypod, JOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(GOPMAIMOHHBIX TEXHOJIOTHH;



UHTEpec K OOy4YeHHMIO M TO3HaHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEIHLCKON JESATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH U YPOBHS 00yUYeHUS B JajbHEHIIEM;

4)(popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE ILIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 >KM3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BpPEIHBIX
MpuUBbIYEK (YMOTpeOJIEHUsI aJIKOroJisi, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBui1 0€30MaCHOCTU MpU OOpallleHMM ¢ XMMMYECKUMM BELIECTBAMU B OBITY M peallbHOU
KHU3HU;

5)TpyaoBOro BOCIMTAHHUSA:

MHTEpEeC K NPAKTHUECKOMY M3YyUEHHUI0 Mpodeccuil U TpyJa pa3InyHOro pojad, yBaXKEHHUE K
TpyLy W pe3yiabTaTaM TpPYNOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAHHBIH BbIOOp WHAMBUIYAIbHOM TpaeKTOpHUU
IpOJOJDKeHHsT 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHol mpodeccuoHalbHON NeATeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a/IallITUPOBATHCS B PO(ECCHOHANBHOI cpefe;

6)3K0JI0rM4€eCKOro BOCIIUTAHUSA:

9KOJIOTMUECKH 1Ie1eCO000pa3HOE OTHOIIEHNWE K NPUPOJIE KaK UCTOYHUKY JKHU3HM Ha 3eMile,
OCHOBE €€ CYILECTBOBaHMs, MOHUMAHUE IIEHHOCTH 3JJ0pOBOro U 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHXMUYECKOMY 37J0POBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHS MpaBMJl 0€30MaCHOTO MOBEACHUS MIPU paboTe C BEIECTBAMH,
a TaK)K€ B CUTYalMsX, YTPOXKAIOIIKX 340POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH NPHUMEHSATHh 3HAHUS, IOJlydaeMble NPU HM3YyYEHUU XUMHHM, JJIS PEIICHUs
3a/1a4, CBA3aHHBIX C OKPY>KaOIIEH MPUPOTHON CPEOH, ISl TOBBILICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpBl, OCO3HaHUS INI0O0ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOiIeM U MyTel MX pelleHus
IIOCPEJCTBOM METO/I0B XMUMHH, SKOJIOIMUYECKOIO MBIIIIEHHSI, YMEHUS PyKOBOJACTBOBAaTLCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM Y COLMAJIBHOMN IIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pPe3YyJbTATOB BBIACISAIOT 3HAYMMble Ui (OPMHUPOBAHHUS
MHUPOBO33pEHUS OOIEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, NPUHIMI, TUNoTe3a, (PakT, cucrema,
IPOLIECC, IKCIIEPUMEHT U JIPYToOe€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYyUHbIX Y4E€OHBIX
MpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUM U3 ATUX MpeIMeTOB (POPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yueOHble AEUCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHbIE, PETyJSTHUBHBIE), KOTOpbIE OOECIeYrBarOT (OPMHUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM A TeTbHOCTH.

Ilo3naBaTenbHbIe YHHBepcaibHble yueOHbIE 1eHCTBUSA

Ba3zoBbie Jornvyeckue neicTBus:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pacKpbIBaTh CMBICA XUMHYECKMX TOHATHH  (BBIIEIATH UX XapaKTepHbIE IPU3HAKH,
yYCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMU HNOHATHUSMHU), UCIOIb30BaTh MOHATHUS U1 OOBSICHEHUS
OTJENbHBIX (DAaKTOB WU SIBICHHH, BBIOMpaTb OCHOBaHMA M KPUTEPUM MJI KJIACCUPHUKALUU
XMMHMUYECKHX BEILECTB U XMMHUECKUX pEaKLUi, yCTAHABINBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U
MeEXly 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUUECKUE PACCYkIAECHUS (MHAYKTUBHbIE, 1€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJbI U 3aKIIOUCHUS;

YMEHHUE NPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (IPEAMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHHM, HpeoOpa3oBbIBaTh LIMPOKO



IOpUMEHsIeMble B XUMHM MOJENbHBIC MPEICTABICHUS — XUMHUYECKUH 3HAaK (CUMBOJI 3JIEMEHTa),
XUMHYecKass (GopMyna M ypaBHEHHE XHWMHUYECKOH peakuud — TpH pEUIeHHH ydeOHO-
MO3HABATENBHBIX 3a7ad, C YyYETOM OTHUX MOJCIBHBIX TMPEJCTABICHUN BBISBISATH |
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX pPEakKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIEACTBEHHBIE CBSI3U U
NPOTUBOPEYHSI B U3YYaEMBIX MPOIECCAX U SBICHUSAX.

Ba3oBble nccienoBaTebcKue 1ecTBUS:

yMEHHE HUCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKkKe B KadecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa 1O IUIAHUPOBAHHIO, OPTaHMU3ALWU M TIPOBEICHHUIO YYCHUYCCKHX
JKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3yiabTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHOTO OIbITA,
UCCJICIOBAHWSI, COCTABIIATH OTUET O MIPOCIIaHHOM paboTe.

Patora ¢ undopmanmeii:

yMEHHE BbIOMPAaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3INYHBIX BUIOB
U GOpM IpeICTaBICHHS], TOTYYaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJIsIpHAs IUTepaTypa
XMMHUYECKOTO COJIEpKaHUs, CIpaBOYHbIE 1OocoOMsa, pecypchl HHTepHeTa), KpPUTHUYECKH
OLIEHUBATh MMPOTHBOPEUUBYIO U HETOCTOBEPHYIO WH(POPMAIIHIO;

yMEHHE TIPUMEHATh pa3IU4HbIe METO/IbI M 3alIPOCHl IPU MOUCKE M 0TOOpe HH(pOpMaLIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YY€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOT0 THUIMA, MPHOOpPETeHHE OIbITa B 00JacTH HMCMOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO WCIIOJNB30BAHUS PA3IMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOUPATh ONTUMAIbHYIO (QOpPMY MpEeICTaBICHUS
uHbOpMallMU U WUTIOCTPUPOBATH pEIIaeMble 33/Ja4d HECJIOKHBIMH CXEMaMH, JAUarpaMMaMu,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHE HCTOIb30BaTh W AHAIM3MPOBATH B IpoIecce y4eOHOH M HMCCIeI0BaTEIbCKOU
JEeSTeIbHOCTH UH(POPMALIMIO O BIUSHUU IPOMBIIIIEHHOCTH, CETLCKOTO X034iCTBA U TPaHCIIOPTa
Ha COCTOSIHHE OKPYKAIOIIeH MPUPOAHON CPEeIbl.

KoMMyHHUKaTHBHBbIe YHHBepcaJbHblIe Y4eOHbIe el CTBHA:

yMEHMs 3aJaBaTh BOIPOCHl (B XoJe Juajora M (Wiau) AUCKYCCHM) IO CYIIECTBY
o0cyxmaeMoil TeMbl, (HOPMYITUPOBATh CBOM MPEUIOKEHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpeIOKEHHON 3a/1auu;

YMEHUS NPEACTaBIATh MOJYyUYSHHbIE Pe3yJIbTaThl TO3HABATEIBHOM NEATETLHOCTH B YCTHBIX
¥ THCBMEHHBIX TEKCTax; JeJlaTh TMPE3EHTALUIO0 PEe3yJIbTAaTOB BBHIMOJHEHUS XHUMHYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO OMBITAa, JAOOPATOPHOM pPAOOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABaTEIbHON U
UCCIIEIOBATEILCKON JIEATENIBHOCTH TPU PEIICHUH BO3HUKAIOMIMX IMPOOJEM Ha OCHOBE yuéTa
Oo0LIMX MHTEPECOB W COIJacoBaHMs MO3uLUil (0OCyXJIeHUsi, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIUA COBMECTHBIX JACHCTBUIA, ONpe/ieJeHHe KPUTEPUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTUBHbIe yHMBepcaabHble Y4eOHbIe el CTBUA:

YMEHHE CaMOCTOSITEIIFHO OMPEACTATh eI IeSTeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBATh W MPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOonee HS(QeKkTuBHbIE CMOCOOBI  pelleHHs y4eOHbIX M IO03HABAaTEJIbHBIX  3ajad,



CaMOCTOSITEJIbBHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA alIrOpUTM JEUCTBUM INpu
BBITIOJTHCHUH 33J]aHU C Y4ETOM TMONYYCHHS] HOBBIX 3HAHHMA 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX W PEAKIMIX, OIEHWBATh COOTBETCTBHE TOJYYCHHOTO Pe3yJbTaTa 3asBICHHOMN IIENH,
yYMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPEAJIaraéMble B YCJIOBHHU 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pe3yJabTAaTOB IO OCBOEHHUIO OO0S3aTEIBHOTO COJAEPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOW paboyell TporpaMMoi, BBIJCISIIOT: OCBOCHHBIC
oOydJalomuMuUCs Hay4dHble 3HAHUS, YMEHUS M CHOCOOBI JAelcTBUM, crnenuduueckue A
npeaIMeTHONW o0macTu «XHUMHUS», BHIBI ACSITEILHOCTH MO TOTYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYyAITHSIX.

K koHiy oOydenust B 9 Kjaacce mpeaIMeTHBIC pe3yabTaThl HA 0a30BOM YpPOBHE JIOJDKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKHX TOHSATHNA: XUMHUYECKHH DJIEMEHT,
aTOM, MOJIEKYyJa, HOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBLHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKass pPEaKUus, XUMHUYEecKas CBS3b,
TETIOBON 2(PQEKT peaxiyu, MOJb, MOJISIPHBI 00BEM, PacTBOp, HIMEKTPOJIUTHI, HEITEKTPOIIHUTHI,
AJICKTPOJIUTAYECKAS] JUCCOIMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE
paBHOBecHe, OOpaTUMble U HEOOpaTHMble pEaKUWH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklM, OKUCIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHUE M BOCCTAHOBIIEHHE, aJIOTPOIHUS,
aM(pOTepHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAS, METAIIMYECKasl), KPUCTAJUTMYECKas
pemeéTka, KOpPpO3Wsl METaUIOB, CIUIABBl, CKOPOCTh XHWMHYECKOW pEeaKIuu, NpeleIbHO
nonyctumas konueHtpamnus [TJIK BemecTBa;

J WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATHNA W TPUMEHSITH
9TH MOHATHUS TPU ONMHMCAHUU BEIIECTB U UX MPEBPAILCHUI;

. UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJI COCTaBJIEHHUS (POPMYJ BELIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

o ONpeAeNATh BAJICHTHOCTb U CTENEHb OKUCICHHMS XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MNPUHAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY Kiaccy
coenuHEHUH 1o (GopmyrnaM, BHJI XMMHUECKON CBs3M (KOBaJICHTHAs, MOHHAsS, METAJUTMUECKas) B
HEOPTaHWYECKUX COCIMHEHUSX, 3apsj] MOHA 10 XUMHUYECKOW QopMyrse, XapakTep cpeasl B
BOJHBIX pAacTBOpaXx HEOPraHWYECKUX COEAMHEHUH, TUN KPUCTAIUIMUECKON  PEléTKU
KOHKPETHOTI'O BEILIECTBA;

° packpeiBaTh cMbicn  I[lepuwommnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMUMAaHHE: OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyo Qopmy
[Tepuoanueckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB: PA3MyYaTh MOHATUS «IJIABHAS MOATPYIIa
(A-rpynna)» u «nobounas noarpynmna (b-rpynmna)», Mansle u OoJibLIMEe NEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCSI B IEPUOAMYECKOI TabuIe, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsll sAapa, oOIiee YUcIo 3JIEKTPOHOB U
pacmipe/eNieHue uX 1O 3JIEKTPOHHBIM CII0SIM), OOBSCHATH O0IIHNE 3aKOHOMEPHOCTH B H3MEHEHHH
CBOMCTB 3JIEMEHTOB M MX COCJAMHEHHI B TpelesaX MaJbIX MEePHUOJOB U TJIABHBIX MOATPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

. KJIacCU(PUIIMPOBATh ~XUMUYECKHE JJIEMEHThI, HEOPTraHWYECKHE BEIECTBa,
XUMHUYECKHE peakuu (110 YUCITYy U COCTaBy YYAaCTBYIOLIMX B PEAKIUHU BEILIECTB, MO TEIIOBOMY
3¢ (dekTy, Mo U3MEHEHUIO CTENCHEH OKUCICHHSI XUMUYECKIX JIIEMEHTOB);



. XapaKTEepU30BaTh (OMUCHIBATH) OOIIKME U CIeNU(PUISCKUEe XUMHUYECKHE CBOWCTBA
IPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXkAasi ONMUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIH;

o COCTaBJIATh YPABHEHMSI AIEKTPOJUTUYECKONW IHUCCOLMALMU KUCIIOT, LIEJIOYEl U
COJICH, TIOJHBIE W COKpAIIEHHBIC YPABHEHUS pEaKIUil MOHHOTO OOMEHa, YpaBHEHHs pEaKIHid,
HOJITBEPXKJAIOIIMX CYLIECTBOBAHUE TI'E€HETHMUYECKOM CBSI3U MEXAY BEIECTBAaMHU pa3IMYHbIX
KJIACCOB;

J pacKkpbIBaTh CYILIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui
MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX peaKuii;

. IIPOTHO3MPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALICHUIN B Pa3JIUYHbIX YCIOBUSAX;

. BBIYHUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHY0O M MOJISIDHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XUMUYECKOTO AJIEMEHTa 1Mo (opMyJie COeAMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA
B PAcTBOpPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKkiuy;

o coOyroaTh MpaBWia MOJb30BAHUS XHUMHYECKOH MOCyn0ll M J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIIa OOpAILEHHsI C BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIMSAMHU
[0 BBIINOJHEHUIO J1a00PAaTOPHBIX XMMHMYECKUX OIBITOB [0 TMOJIYYEHHI0 M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

J MPOBOAUTHh PEAaKIMU, MOATBEPKAAIONINE KAYeCTBEHHBIH COCTaB PA3IUYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM IMYyTEM XJIOpUA-, OpOMUI-, MOAUI-, KapOoHat-, docdar-,
CHJIMKAT-, Cylb(ar-, TMIAPOKCUA-UOHBI, KaTHOHbl aMMOHHMS M MOHBI M3YYEHHBIX METAJIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILIECTB;

o IIPUMEHSITh OCHOBHBIE OIEpPALlMM MBICIUTEIBHON JEATEIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHHE, O000OUICHHWEe, CHCTEMAaTHU3alWIO, BBIABICHHE MPHYUHHO-CIIEICTBEHHBIX
CBS3€M — NI M3Yy4YeHHs] CBOMCTB BEUIECTB M XMUMHUYECKHX pEaKlui, eCTECTBEHHO-Hay4yHbIE
METOJIbl TIO3HAHUS — HAOMIOACHHE, U3MEPEHHEe, MOJCIUPOBAHME, DKCIEPUMEHT (peasbHbIi U
MBICJICHHBIN ).

3.  TEMATHYECKOE ILIAHUPOBAHHUE C YKASAHUEM
AKAJEMHUYECKHX YACOB, OTBOJAUMBIX HA OCBOEHME KAKIOI TEMBI
YYEBHOTI'O MMPEJIMETA ¥ BO3MOKHOCTbH UCITIOJIL30BAHMS MO DTOM
TEME DJIEKTPOHHBIX IU®POBBIX) OBPA3OBATEJILHBIX PECYPCOB (JIAJIEE
20P)

9 KJIACC
KoanuecrBouacos
DJIEeKTPOHHbBIE
HaunmenoBanuepasi IIpakr
Ne Konrpoan (uudposbre)
€J10B H HYeCKHU
n/n Bcero | HbiepaboT o0pa3oBaTe/bHbIEpe
TEeMIPOTrPaAMMBbI epaGor
bl Cypchl
bl
Pa3nen 1.BemecTBo U XUMHYeCKHE PeaKIMU
[ToBTOpEeHUE M https://m.edsoo.ru/7f4
11 . 5 1
yri1yOJeHre 3HaHUH 12636



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

OCHOBHBIX Pa3JIeJIOB
Kypca 8 kimacca

OCHOBHBIE3aKOHOME
1.2 PHOCTUXUMHUYECKUXP
eaKui

https://m.edsoo.ru/7f4
12636

BHGKTpOHI/ITI/I‘leCKaH

HccoLranus.
13 A\ auarn

XUMHUYECKHE

pCaKknuu B paCTBOpax

https://m.edsoo.ru/7f4
12636

Hroromnopasneny

17

Pa3nen 2.HeMeTa/JIbI H X COeANHEHUS

O61mas
XapaKTePUCTHKA
2.1 XUMHYECKHUX
aneMmeHToB VIIA-
rpymnibl. ['anoreHsr

https://m.edsoo.ru/7f4
1a636

O61mas
XapaKTEPUCTHKA
XUMUYECKHUX

2.2
sneMeHToB VIA-
rpynisl. Cepa u

€€COoeIMHEHN

https://m.edsoo.ru/7f4
1a636

O6mas
XapaKTEPUCTHKA
XHUMHYECKHX

2.3 sneMeHnToB VA-
rpymisl. A30T,
dochop u ux
COEMHEHUS

https://m.edsoo.ru/7f4
12636

O6mmas
XapaKTEePUCTHKA
XUMHUUYECKUX

24 aneMeHToB |VA-
IpyNIbl. YTIEpoa U
KPEMHUI 1 UX
COCAUHEHHUS

11

https://m.edsoo.ru/7f4
12636

Hroronopaszaeny

29

Pa3zgea 3.MeTasIbI M UX COCAUHEHUS

OO0muecBoiicTBaMeTa https://m.edsoo.ru/7f4
3.1 3

JJIOB 12636
3.2 Baxuelimue 17 https://m.edsoo.ru/7f4
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MeETaJUIbl X UX
COEIUHEHHUS

12636

Hroromnopaszaeiy

20

Pa3znen 4. Xumus u okpyxkawuias cpeaa

41 Xumus u 3 https://m.edsoo.ru/7f4
' OKpY’Karolas cpena 12636
Hroromopaszaemy 3
OBIIEE KOJIMYECTBO
YACOB 1O 68

ITPOI'PAMME
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4. KAJIEHAAPHO - TEMATHUYECKOE IINTAHUPOBAHHUE

ypo
Ka

Pa3znen kypca/koJi-
BO YacoB

Tema ypoka

0P

Koaunuec
TBO
JacoB

Iliiano
Bafl
aaTa

daxkTnue
cKasf Jara

IloBTOpPEHME U
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/ieJioB
Kypca 8 kiaacca - 5 4.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
xumudeckux emeHToB . . Menaeneesa. CTpoeHue
aTOMOB.

https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUUYECKUX
3JICMCHTOB HepBBIX TpéX HepI/IO,Z[OB, Kajlyd, KaJJblIusa 1
nux COGJII/IHGHI/Iﬁ B COOTBETCTBHUMH C ITOJIOKCHUEM B
[Teprouueckoit CHCTEME U CTPOCHUEM UX aTOMOB.

https://m.edsoo.ru/00adb6b6

Knaccudukanmsi 1 HOMEHKJIaTypa HEOPraHUIECKUX
BEIIECTB. XMMHUUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHHM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX
BEIIIECTB.

https://m.edsoo.ru/00adb7e2

CtpoeHnue BeniecTBa: BUIbl XUMUYECKOU CBSI3U. THIIbI
KPUCTANTMYECKUX PEIICTOK, 3aBUCMOCTh CBOMCTB
BEIIIECTBA OT THUIA KPUCTAUTMYCCKON PEIISTKU U BHUJIA
XUMHYCCKOH CBA3H. JJeMoncmpayus: 03HaKoMIeHue ¢
MOOeNAMU KPUCMATTUYECKUX PeUUemOK HeOP2aHUYeCKUX
sewecms — Memasiios u HeMemasios (epagpuma u
AIMA3a), CIOMNCHBIX 8euecms (X10puoa Hampusi).

https://m.edsoo.ru/00adbac6

BxoaHasi KOHTPoOJILHAsI padoTa.

https://m.edsoo.ru/00adbac6

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peakumii - 4 4.

Krnaccudukanus XuMHYECKUX PEaKIMA 10 Pa3TUIHBIM
npu3HaKaM (TI0 YMCITy M COCTaBY YYaCTBYIOLIUX B
peakuy BEIIeCTB, MO TeIuioBoMy 3 dekTy, mo
W3MEHCHHIO CTETICHEH OKHUCIICHUSI XUMUYECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, TI0 YYaCTHIO
KaTajm3aropa). JK30- H SHIOTCPMHUCCKUE PEAKIIHH,
TEPMOXUMHUYCCKHIE YPABHCHUSI.

https://m.edsoo.ru/00adbcb0

ITonstue o CKOPOCTH XUMHUUYECKOM peaKknuu. ITonstue o
T'OMOI'CHHBIX U TCTCPOTCHHBIX PCAKIIUAX. IlonsTue o

https://m.edsoo.ru/00adbe9a
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karanuse. /Jemoncmpayus: Hccrnedosanue
3A8UCUMOCMU CKOPOCMU XUMUYECKOU peaKyuu om
8030elicmauUsl pa3IuiHbIX PaKmopos.

[TonsATHE O XUMUYECKOM paBHOBecUH. DaKTOPHI,
BITUSIIONIUE HA CKOPOCTh XUMHUYECKOHN peakiuy u
MOJIOKEHHE XUMUYECKOTO paBHOBecus. [loHsTHE 00
00paTHMBIX U HEOOPATUMBIX XMMHYECKHUX PEaKIIHsIX.

https://m.edsoo.ru/00adc28c

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINH,
ANEKTPOHHBIN OAJTAHC OKUCIUTEIIBHO-
BOCCTaHOBHTENIbHOM peakiuu. CocTaBICHUE YPaBHEHUI
OKUCIIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKITUH C
UCTIOJIB30BAHUEM METO]Ia SJICKTPOHHOTO OaiaHca.
Hemoncmpayus: Ilpogedenue onvimos,
UTIOCIPUPYIOWUX NPUMEPDL OKUCTUMETbHO-
80CCMAHOBUMENbHBIX peaKyull (2opeHue, peakyuu
PA3N0ACEHUS, COCOUHEHUS).

https://m.edsoo.ru/00adcade
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DJIeKTPOJIUTHYECKA
sl IMCCOUAIUS.
Xumuueckue
peakuuu B
pacTBopax - 8 u.

Teopus 371EKTPOIUTUYECKON JUCCOLHALIIH.
DNEKTPOIUTHI U HEINEKTPONIUTHL. KaTHOHBI U aHUOHBI.
MexaHu3M IUCCOIMALIUN BEIIECTB C PA3IMYHBIMHU
BUJIAMU XUMUYECKOU CBSI3U. [lemoncmpayus.:
Hccneoosanue snekmponpogoonocmu pacmeopos
gewecms.

https://m.edso0.ru/00adcd68

CBoiicTBa KUCJIOT, OCHOBAHHUN U COJIEH B CBETE
MPEJICTAaBICHUM 00 MEKTPOIUTUIECKON TUCCOLIUAIUH.
Jemoncmpayusa: Hccredosanue npoyecca ouccoyuayuu
Kuciom, wenouetl u couell (603MONCHO UCNONIb30BAHUE
8UOCOMAMEPUAILOB).

https://m.edsoo.ru/00adcd68,

https://m.edsoo.ru/00add5d8,

https://m.edso0.ru/00add8b2

Crenens auccormanuu. CUIbHBIC U Cl1a0bIe
JJEKTPOJIUTHI.

https://m.edsoo.ru/00adcd68

Peakuyu nonHoro ooMeHa. Y cloBus MPOTEKaHUS
peaKkIii HFOHHOTO 0OMEHA, TIOJTHBIE U COKPAIICHHBIC
WOHHBIE YpaBHEHHUs peakinil. KauecTBeHHbIE peakuu
Ha WOHBL. [Jemoncmpayus.: Ilposedenue onvimos,
UTLTTIOCMPUPYIOWUX NPUSHAKU NPOMEKAHUsL peakyuil

https://m.edso0.ru/00add448
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UOHHO20 0OMeHa (obpa3zosanue 0cadka, gvloeneHue
2asa, 0bpazosanue 600bl); pAcCnoO3HABAHUE
HeOpeaHu4ecKux 8ewecms ¢ NoOMOWbI0 Ka4ecmeeHHbIX
PeaKyuti Ha UOHbL.

IToHsiTHE O TUAPOJIN3E COJICH.

https://m.edsoo.ru/00add9d4

O000I11IeHIE U CUCTEMATH3aIUs 3HAHUH 110 TEME
«INEKTPOIUTHYECKAS TUCCOLaNsl. XUMUYECKUE
pEeaKIMK B pacTBOpax.»

https://m.edsoo.ru/00addd12

Ilpakmuueckan paboma Ne 1. «Pewenue
IKCREPUMEHMAIbHBIX 3a0at)

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

Konumponvnas paboma No2 no meme
«Inekmponumuueckas ouccoyuayus. Xumuueckue
peaxkyuu 8 pacmeopaxy

https://m.edsoo.ru/00addecO
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Oo0mas
XapaKTepUCTHKA
XHMHYECKHX
371eMeHTOB VIIA —
rpynnsl. I'ajorensi -
4y,

OO6mas xapakrepucTuka ranoreHoB. Oco0eHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHHUSI.
Crpoenue u Gpu3nuecKkue cBONCTBA MPOCTHIX BEIIECTB
— TAJIOTEHOB. XMMHYECKUE CBOMCTBA HA IIPUMEPE
xJiopa (B3aMMOJICHCTBHE C METaNIaMH, HEMETaJlJIaMH,
uienodamu). [lemoncmpayus: M3yuenue obpasyos
HEOp2anuyecKux eeujecms.

https://m.edsoo.ru/00addfe2

XiopoBoaopoa. ConsiHasi KUCIIOTa, XUMUYECKUE
CBOICTBA, MTOJIy4YE€HHE, IPUMEHEHHE. JleiicTBHE Xtopa
U XJIOPOBOJIOPO/Ia HA OPraHW3M YeJIOBeKa.
Baxxneiiime XJ10puabl U UX HAX0XKACHUE B IPUPOJIE.
Jlemoncmpayus: Onvimsi, ompasxcaowue guzuieckue
U XuUMuUyecKkue c80UCmMea 2al02eH08 U UX COeOUHeHUl
(803MONCHO UCNONIL30BAHUE BUOCOMAMEPUATLOB),
O3HAKOMJIEHUE C 00pa3YaAMU XJI0PUOO8 (2ATI02EHU)08).

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

Ilpakmuueckasa paooma Ne 2 no meme «H3zyuenue
ceoticme conanou kucaomol. Illpoeedenue
KauecmeeHHbIX PeaKyuil Ha X10puo-uoHsl u
HaO1100eHue NPUHAKOE UX NPOMEKAHUA. )

https://m.edsoo.ru/00ade348

Boruncnenus o ypaBHEHUSIM XUMHUYECKHUX PEaKIIHid,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

https://m.edsoo.ru/00ade488
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O6mas
XapaKTepHCTHKA
XMMHYECKHX
3JieMeHTOB VIA-
rpynnsl. Cepa u ee
coearHeHus - 7 4.

OOm1ast xapakTepucTka 31eMeHToB VIA-rpymnisl.
OCOoOEeHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTEIIEHN
okucnenusa. CtpoeHue u Gpusnyeckue cBoiicTa
IIPOCTHIX BEIIECTB — KUCJIOPOJa U CePbl. AJIIOTPOITHBIE
MoAUGbUKAIIMU KUCIOPOa M CEPHI.

https://m.edsoo.ru/00ade64a

Xumuyeckue cBoicTBa cepbl. Haxoxzienue cepsl u e€
COEMHEHUH B IpUpoae. XUMHUECKOE 3arpA3HEHUE
OKPY’KaroIlleH cpeibl COCAMHEHUSIMHU CEPBI
(KUCTIOTHBIE O/, 3arPsI3HEHNUE BO3/1yXa U
BOJIOEMOB), CITOCOOBI €r0 MPEA0TBPAIICHUS.
Hemoncmpayus: O3nakomaenue ¢ obpasyamu cepul u
ee coeOUHeHUAMU (803MONCHO UCNONb308AHUE
8UOEOMAmMepuaos).

https://m.edsoo.ru/00ade64a

CepoBoaopo, cTpoeHHe, (PU3NIECKUE U XUMUYECKHE
CBOMCTBA.

https://m.edso0.ru/00ade802

OKCI/I,I[BI CCPLBI KaK MPCACTABUTCIIN KHCIOTHBIX
OKCHUJIOB.

https://m.edsoo.ru/00adea28

CepHas kucnoTa, Gu3nveckue 1 XUMHYECKUe
cBOMCTBA (00IIME KaK MPEJACTaBUTEINS Kilacca KUCIIOT U
cneunpuyeckue). Conu cepHOM KUCIOTHI,
KayecTBEHHAs pEaKIysi Ha CyIb(aT-moH.
Jemoncmpayus: Habniooenue npoyecca ooyenusanus
caxapa noo oeticmsuem KOHYeHMpUpOB8aAHHOU CEPHOT
KUCTIOMDbL, U3YUEHUE XUMUUECKUX CBOLCTNE
pazbasnenHoll cepHol KUCIOMbl, NPosedeHUe
KAYeCmeeHHOU peakyu Ha Cyibham-uoH u
HaOI00eHUe NPUBHAKA ee NPOMeKAHUs.

https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOJIy4eHUs CEpHOMI
KUCJIOTHL. [IpuMeHeHne cepHOi KUCIIOTBHI.

https://m.edsoo.ru/00adec8a

Brrunciienue MaccoBoil 1071 BbIXOAa MPOIYyKTa
peaKIuu

https://m.edsoo.ru/00adec8a

29

Oo0masn
XapaKTepucTHKA

OO6mras XxapakTepucTUKa 3JIeMEHTOB V A-TpyIIIbl.
Oco0eHHOCTH CTPOCHHS ATOMOB, XapaKTepHBIC

https://m.edsoo.ru/00adeea6
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XUMHYECKHX
3JieMeHTOB VA-
rpynnsl. A3or,
dochop u nx
coeIMHEeHHUs - / 4.

CTENIEHHU OKUCJIEHMS. A30T, paCIIpOCTpPaHEHUE B
npupoje, Gpu3ndeckue 1 XuUMHUECKUe CBOICTBA.
KpyroBoport a3ora B npupoze. [Jemoncmpayus:
O3naxomnenue ¢ puzuyecKkumu ceolUcmeamu azoma u
€20 coeOUHeHUll (B03MOICHO UCNONb3068AHUE
BUOCOMAMEPUAIIOB).

AmMEaK, ero pu3nvecKrue 1 XMMUYECKHE CBOMCTBA,
nosy4yeHue u npumeHenue. Conu aMMOHHUS, UX
¢busnveckue 1 XUMHUYECKUE CBOICTBA, MPUMEHEHUE.
KauecTBeHHas peakuyst HA HIOHbI AMMOHHMSL.
Lemoncmpayus: Ilpoeedenue kauecmeenHvlx peakyuil
HA UOH AMMOHUS U U3Y4eHUe NPUSHAKO8 UX
NPOMEKAHUSL.

https://m.edsoo.ru/00adf004

Ilpakmuueckasa paooma Ne 3 no meme «Ilonyuenue,
codupanue, pacno3Hasanue u uzyuenue ceoicme
ammuakay

https://m.edso00.ru/00adf180

A3OTHas KUCIOTa, €€ MoTydyeHne, GU3NIeCcKue u
XMMHYECKHE CBOMCTBA (001IMe KaK MPeICTaBUTENS
KJ1acca KUCIOT U ciennpudeckue). Jemoncmpayus:
Bszaumooeticmesue konyenmpuposanrot azomHotl
KUCTIOMbL ¢ MeOblO (803MONHCHO UCNONb30BAHUE
8UOCOMAMEPUAILOB).

https://m.edso0.ru/00adf306

Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS B
KayeCcTBE MUHEPAIbHBIX YI00peHHH. XUMUYECKOE
3arpsi3HEHUE OKPYIKAOIMIEH Cpebl COCTUHEHUSIMU
a30Ta (KUCIOTHBIC 0K/, 3arPsS3HEHUE BO3yXa,
MOYBBI U BOJOEMOB). /Jemoncmpayus: O3HakomaeHue
C 0Opasyamu a3omHvlx y0oOpeHull.

https://m.edsoo.ru/00adf518

Konmponvnaa paboma 3a nepsoe nonyzooue.

https://m.edsoo.ru/00adfc20

docdop, annorponHsle Moaudukanuu gocdopa,
(bu3nyecKrue U XUMHUYECKHE CBONCTBA.

https://m.edsoo.ru/00adf68a

Oxcun pochopa (V) u pochopHas kuciora,
¢du3nvecKre 1 XUMHYECKUE CBOMCTBA, MOTy9YCHHE.
Hcnonb3oBanue ¢hocdaToB B KaueCTBE MUHEPATHHBIX

https://m.edsoo.ru/00adfc20
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ynoopenuit. /Jemoncmpayus: Ilpogedenue
KayecmeeHHbIX peakyuil Ha hocham-uorn u uzydenue
NPU3HAKO8 UX NPOMEKAHUS, 03HAKOMIEHUE C
oopasyamu hocgoprvix yOoOperuil.
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Oo6wmast
XapaKTepUCTHKA
XUMHYECKHX
3jieMmeHToB |VA-
rpynnsbl. Yriepoa u
KPeMHU, U UX
coequHeHus - 11 4.

OOm1ast xapakTepucTHKa 31eMeHTOB |V A-rpynisl.
Oco0eHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE
CTENEHH OKUCIIEHUS. YTIEPOJ, aJuIOTPOIIHbIE
MoJU(UKAMK, PAaCIPOCTPAHEHUE B IPUPOIE,
¢u3nyeckne 1 XUMHYECKUE CBOIMCTBA. AicopOuusi.
Kpyrosopot yriaepona B npupoje. Jemoncmpayus:
H3zyuenue mooeneti Kpucmaniuyeckux peutemox
anmasa, cpaguma, Qynnepena; 03HaKkoMIeHue ¢
npoyeccom aocopoyuu pacmeopeHHblx euyecms
AKMUBUPOBAHHBIM Y2NeM U YCMPOUCHEOM
npomueo2asa.

https://m.edsoo.ru/00adfd9c

YrosipHas KUCIIOTa U €€ COJIH, UX (PU3NICCKUC
XUMHUYCCKUEC CBOﬁCTBa, HOJ'Iy‘-IeHI/Ie 158 HpI/IMeHCHI/Ie.
KauecTBenHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUITUHE,
ITPOMBIIIIJICHHOCTH M CEJILCKOM XO3SHCTBE.

https://m.edso0.ru/00ae006¢

Ilpakmuueckan paboma Ne 4 no meme «Ilonyuenue,
cooupanue, pacno3naganue u u3yuyenue ceoicme
yenekucnozo 2asza. Ilpogedenue kauecmeeHHOI
Peaxyuu na KapooHam-uoHsl U uzyueHue RPU3IHAKOG
UX NPOMEKAHU. »

https://m.eds00.ru/00ae027e

[TepBoHayanbHBIC MOHATHS 00 OPTAaHUYECKUX
BEILIECTBAaX KaK O COCMHEHUAX yriepoja (MeTaH,
9TaH, STHJICH, allETUJICH).

https://m.edso0.ru/00ae054e

HepBOHa‘-IaJ'II)HI)IG MOHATHUS 00 OpTraHU4YCCKUX
BEIIECTBAX KaK O COEIMHEHMAX yriepoia (3TaHol,
[JIMLEPHUH, YKCYCHAsI KMCJIOTA).

https://m.edsoo.ru/00ae054e

[IpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB (YroJb,
MIPUPOHBIH ra3, HeTh), MPOIYKTHI UX MEPePadOTKU
(6eH3uH), MX POJIb B OBITY ¥ MPOMBIIIEHHOCTH.

https://m.edso0.ru/00ae054e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

43

44

45

46

[TonsTHE O OMOIOTHUYECKU BaXKHBIX BEIIECTBAX:
KHUpax, OenKax, yrieBojax — U UX poJid B )KU3HU
yesoBeka. MaTepualibHOE €JMHCTBO OPraHUYEeCKUX U
HEOPraHMYECKUX COSAMHEHUH.

https://m.edso0.ru/00ae054e

Kpemuuid, ero (puzndeckre 1 XUMHUUECKUE CBOMCTBA,
noJjiyueHue u npuMeHenue. CoeuHeHs] KpeMHHUS B
npupoae. Ob6mue npeacTaBieHus 00 OKCUIEe KPEeMHUs
(IV) u xpemuueBoii kucinore. CHIMKATHI, HX
WCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxwueiiime cTpouTesibHbIe MaTEpUAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [TpobieMbl
0€301acHOT0 UCIIOIb30BaHUS CTPOUTEIBHBIX
MaTepHAJIOB B MOBCETHEBHOM JKU3HU. [leMoHcmpayus:
IIposedenue kauecmeenHoll peakyuu Ha CUTUKAM-
UOHbL U U3YUeHUe NPUSHAKOB UX NPOMEKAHUS,
03HaAKOMJIeHUe C NPOOYKYUel CUTUKAMHOU
NPOMBIUIEHOCTU.

https://m.eds00.ru/00ae080a

O606H_[€HI/IC H CUCTCMaTu3anus 3HAHWM 10 TEME
«HemeTanns! u ux COCIUHCHUA

https://m.edso0.ru/00ae0el18

Koumponvnas paooma Ned no meme «Hememannwt u
UX COCOUHEHUA)

https://m.edso0.ru/00ae0el18
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OO01mue cBoiicTBA
MEeTaJLJIOB - 3 4.

OO01mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB —
MCTAJIJIOB HAa OCHOBAHUHU UX ITIOJOXCHUA B
[lepuoanueckoii cucTeMe XUMUUYECKUX 3JIEMEHTOB
J.N.MenneneeBa u CTPOEHHUE aTOMOB.
Merannnueckasi CBA3b U METANINYECKASI
KPUCTAJUIMYECKAs PEIIETKA.

https://m.edso0.ru/00ae103e

du3nyecKkue 1 XMMUYECKHE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUECKUN Psiji HANIPSDKEHUN MEeTaJlJIoB.
OO61u11e cnocoObl MOTyYSHHS
MeTaluoB./Jemoncmpayus.: O3nakomnenue ¢
0bpasyamu Memanios u Chiagos, ux pusuyecKkumu
ceoltcmeamu.

https://m.edso00.ru/00ae1156

IlonsTue o KOPPO31UH MCTAJ1JI0B, OCHOBHLIC CITIOCOOBI

https://m.eds00.ru/00ae1156,
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3alIUThI UX OT Koppo3un. CIutaBsl (CTallb, YyTyH,
TIOpATIOMUHHM, OPOH3a) M UX TPUMEHEHNE B OBITY U
MMPOMBIINIJIICHHOCTH. Brruncnenuns o YPaBHCHUAM
XUMHAYECKHUX PEaKIUii, €CIIN OJFH U3 PEarcHTOB
COJICPXKUT pUMeECH. JJemoncmpayus: M3yuenue
PE3YIbMamos Koppo3uu Memaios (803MONHCHO
UCNONb308AHUE BUOCOMAMEPUAILOS).

https://m.eds00.ru/00ae1278
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Baxueiimmue
MEeTAJJIbI M MX
coequuenus - 17 4.

[Ilenounbie MeTaibl: tosioxkenue B [lepuoanueckoit
cucTeMe XxuMuueckux sneMeHToB J[.M1.Menzaeneena,
CTPOEHHUE UX ATOMOB, HAXOXJECHUE B IPUPOJIE.
dusnueckre 1 XMMUYECKUE CBOICTBA (Ha mpuMepe
HaTpus U Kanus). OKCHIIBI M TUIPOKCHUIBI HATPUS U
kanus. [I[puMeHeHne meI0YHbIX METAJIOB U UX
coenuHeHU. /Jemoncmpayus: Ocobennocmu
83AUMOOEUCMBUSL OKCUOA HAMPUSL C 80001
((803Mm00iCHO UChOIBL30BAHUE BUOCOMAMEPUANOS;
Habo0eHue U ONUCanue npoyecco8 OKPaAUUBAHUsL
NAAMEHU UOHAMU HAMPUS, KATUSL(803MONCHO
UCNONIL308AHUE BUOCOMAMEPUANOB).

https://m.edsoo.ru/00ael14b2

Illenoyno3eMenbHbBIC METAIIbl MATHUI 1 KaJbIIUI:
nojoxxenue B [lepuoanueckon cucreme XuMUIECKUX
aneMenToB JI.M.MeHneneeBa, CTpO€HUE UX aTOMOB,
HaxoJIeHue B npupojie. Puznuecknue 1 XuMUIECKUe
CBOMCTBA Maruus M Kajabplysa. BaxxHennme
COCIMHEHUS Kablus (OKCU, TUIPOKCHUJ, COIH).
Jlemoncmpayus: Ocobennocmu 83aumooetcmeus
oxcuda Kanvyus ¢ 60001 ((603MONCHO UCNONIL308AHUE
suoeomamepuanos). Jlabopamopmwiii onvim:
HUccnedosanue npuznaxos npomexanus Ka4ecmeeHHvlx
peaxkyuii Ha UOHbL (MacHUsA, Kalbyus), HabarwoeHue u
onucanue npoyeccos OKPawU8aHus niamMeHu UOHAMU
Kanoyusi (603MONACHO UCNONb308AHUE
8UOCOMAMEPUATLOS).

https://m.edsoo.ru/00ael14b2

XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUs!.

https://m.edsoo.ru/00ael14b2
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Jlabopamopnuwiii oneim: Hcciredosanue ceoticme
HCECMKOCTIU 800bLY.

54

Amomunuit: nonoxxenue B [lepuonnueckoit cucreme
xuMHueckux sneMentoB J[.M.MenneneeBa, ctpoeHue
aToma, HaX0XJIeHHe B npupojae. Gusznueckue u
XAMUYECKHE CBOMCTBA aIlOMUHHUA.

https://m.edso0.ru/00ael15e8

55

AmMoTepHbIe CBOWCTBA OKCHJIA U THIPOKCHIA
amroMunus. Jlabopamopnuiil onvim: Hcciedosanue
amMgpomepHuvIX C80UCME 2UOPOKCUOA ATIOMUHUSL U
2UOPOKCUOA YUHKA, UCCTe008AHUE NPUSHAKOB
NPOMeKaHusi KaueCmeeHHbIX peakyull Ha UOHbl
(anromuHus, YUHKQ).

https://m.edso0.ru/00aelc64

56

Keneszo: nonoxenue B [lepronnueckoit cucreme
xumuueckux anemenToB [[.M1.MeHnneneesa, ctpoeHne
aToMa, HaxOXJAeHue B npupoje. Pusndyeckue u
XMMHYECKHE CBOMCTBA JKeJie3a.

https://m.edso0.ru/00aelc64

57

Oxcuibl, ruapokcuabl u coiu xenesa (1) u sxenesa
(1), ux cocras, cBOWCTBA U MOJyYCHHUE.
Jlabopamopnulii onvim: Hccnedosanue npoyecca
20peHUsL Hcele3d 8 KUCIOPOOe (603MONCHO
UCNOIb308AHUE BUOCOMAMEPUATIOB), UCCIEO08AHUE
NPU3HAKOS NPOMEKAHUSL KAYeCMBEEHHbIX PEaKyUil Ha
uonwt (orceneza (1) u orcenesa (1), meou (11..

https://m.edsoo0.ru/00aelc64

58

Ilpakmuueckan paboma Neb « Pewwenue
IKCnepUMEeHmanbHlX 3a0a4 no meme «Bascneiimue
MEmaibl U uxX COCOUHEHU)

https://m.edsoo.ru/00aelc64

59

Boiuucnenus no ypasnenusim XuMu4eckux peakyuil,
eciiu 00UH U3 peazeHmos OaH 8 U3ovimKe Uil
cooeparcum npumecu. Boiuucienus maccosoil 0ou
861X00a NPOOYKMA PeaKyul.

https://m.edso0.ru/00aelc64

60

O00011IeHre U CUCTEMAaTU3ALNS 3HAHUI 110 TEME
«MCTaJIJILI 1 UX COCOAUHCHUA»

https://m.edso0.ru/00aelc64

Koumponvnasa paooma Ne5 no meme «Memannwt u
Ux coeOuHenusn)

https://m.edso0.ru/00ae1d86
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62

63

64

65

O000111eH1E ¥ CUCTEMATH3aIUs 3HAHUM 110 TEME
«DNEKTPOJUTHYECKAS TUCCOIMAlUsI. XUMHUUECKUE
pEeaKIMy B pacTBOPaX».

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

O606H_ICHI/IC M CHCTEeMaTH3allHsl 3HAHHI 110 TEME
«HemeTamisl 1 UX COSIUHECHUSI.

https://m.edso00.ru/00ae35e6

O000I11IeHIE U CUCTEMATH3aIUs 3HAHUH 110 TEME
«MerTaisl 1 UX COETUHEHUIY.

https://m.edso0.ru/00ad9ch2

Brruucnenus mo YpPaBHCHUAM peaKI_[I/Iﬁ, €CJIM OJHH U3
pPE€arcHTOB AaH B HU30BITKE UJIN COACPIKHUT NPHUMECH,
MacCOBOM J0JIM BbIXOJZd ITPOAYKTA PCAKIIHMH.

https://m.edsoo.ru/00ad9cbh2

Hmoz06as konmponvhasa paboma.

https://m.edso0.ru/00ae3de8

66
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68

Xumud u
OKpY:KaIas cpeaa
-3 4.

BemecTBa 1 Marepuaisl B IOBCEAHEBHON KU3HU
yesoBeka. bezonacHoe nCnonbp30BaHue BEECTB U
XMMHYECKHX peakiuii B 0bITy. [lepBas momonis npu

XHUMHUYCCKHUX OXKOorax u OTpaBJ'IeHI/IHX.ﬂeMOHcmpCll/{u}Z.'

H3yuenue obpasyos mamepuanos: (cmexuo, cniagol
Memannos, NOIUMEPHbIE MAMEPUAbl).

https://m.eds00.ru/00ae1750

XUMHYECKOE 3arpsI3HEHUE OKPYKAKOLIEH CPeIbl
(npenenbHas AOMYCTUMAasl KOHLIEHTPALUS BEILECTB
(manee — IJIK).

https://m.edso00.ru/00ae4270

Ponb XMMHUM B pelieHHH SKOJIOTHYECKUX MpodIeM

https://m.edso00.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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Pasznen 1. HepBOHa‘{aJIbele XUMHUYECCKHUC ITOHATHS.

1.1. Xumusi — BazkHasi 00J1aCTh €CTECTBO3HAHUS U MPAKTHYECKOH IeITeIbHOCTH YeaoBeka. (3 4.)




1 BBoanslit uHcTpyKTaX no Th. [Ipeamer xumun. Pons Xumuu B KU3HA 1 bubmuorexa [IOK
YeIJIOBEKA. https://m.edsoo.ru/ff0d210c
2 Xumus B cucteMe HayK. [ToHsiTHE 0 METO1aX TO3HAHUS B XUMUH. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
3 Ilpakmuueckasa paboma Ne 1 «3nakomcmeo ¢ xumuueckoit nocyooil,
npasuiamu padoomol 6 1a00pPaAmMOPUU U RPUEMBL 0OPaAULEeHUA C 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d28c8
Aa0OpamopHvim 000py00eaHueEM).
1.2. BemecTBa u xumu4eckue peakuuu. (20 4.)
4 Tena u BemecTBa. PU3nNYECKUe CBOWCTBA BELUIECTB. ATrperaTHOE
COCTOSIHUE BEILECTB. Jlabopamopuwiti onvim: H3yuenue u onucanue 1 Bubmmorexa LIOK
N https://m.edsoo.ru/ff0d23dc
Qusuueckux ceoticme 06pasy08 HeOP2AHUUECKUX Beuyecms.
Cmapmoean ouaznocmuueckas paboma. 1 1
UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMECEH.
Jlemoncmpayus: Hzyuenue cnocoboe paszoenenue cmecell (¢ NHOMOWbIO 1 bubnuorexa [JOK
MazHuma, urbmposanue, sbinapusanue, OUCMULIAYUSL, https://m.edsoo.ru/ff0d28c8
xXpomamozpaghus).
7 Ilpakmuueckas paboma Ne 2 «Ilposedenue ouucmku nosapennoi 1 bubmuorexa [IOK
conuy. https://m.edsoo.ru/ff0d28c8
8 ATOMBI U MOJNIEKYIIBL. JlabopamopHuiii onvim. Co30anue moodenel 1 bubnunorexa [JOK
MOJEKYN (WUaApOCmMepIHCHEBbIX). https://m.edsoo.ru/ff0d2a6¢c
o [IpocTbie U ClOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
10 Xumnueckue meMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
1 ATOMHO-MOJIEKYJIIPHOE YUEHHUE. 3aKOH IMMOCTOSHCTBA COCTaBa BEILIECTB. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2d50
12 Xumuueckas popmyia. BaleHTHOCT aTOMOB XUMHUYECKUX 3JIEMEHTOB 1 bub6muorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2eae

13 Xumuyeckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB bubmmorexa [TOK
pMya. https://m.edsoo.ru/ff130d2eae
14 OtHocuTenpHas aToMHast Mmacca. OTHOCHUTENTbHAS MOJIEKYJISIpHAs Macca. bubnuorexa [JOK
Buiuucnenus omrnocumenbHoU MONEKYAAPHOU MACCHI 8eUeCma. https://m.edsoo.ru/ff0d323c
15 MaccoBas 10711 XMMHAYECKOT0 3JIEeMEHTa B COSIMHEHUH. BbluucieHus bubmuoreka [JOK
MACCOB0U 00U XUMUHECKO20 dJIeMEeHMa no hopMyie COeOUHEHUS. https://m.edsoo.ru/ff0d350c
16 KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocssi3b bu6nuorexa [IOK
KOJIMYECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHULL BEIIECTBA. https://m.edso0.ru/ff0d5230
17 Pacuemvl no oopmynam xumuyeckux coeounenuti Bubamorexa [IOK
Py ' https://m.edsoo.ru/ff0d5230
18 Ouznyeckre U XUMHUUECKHE ABICHUS. XUMHUECKas PeaKkius U ee
NpU3HAKU. /Jemoncmpayus: Habnooenue puzuneckux (niasnenue Bubmuorexa LIOK
60cKa, masnue 1604, pacmupanue caxapa 8 Cmynke, Kuneuue u https://m.edsoo.ru/ff0d37fa,
KOHOeHcayusi 600bl) U XUMUYECKUX (20peHue c8eyll, NPOKAIUBAHUE https://m.edsoo.ru/ff0d3al6
MeOHOU NPOBOJIOKU, 83AUMOOeliCIEUe Meld ¢ KUCTOMOL) s181eHUIL.
19 3aKOH COXpaHEHHsI MAacChl BEIIeCTB. XMMHUECKHE YPaBHEHUS.
Jlabopamopmuwiii onvim: Habnrooenue u onucanue pe3yiomamos Bubnmorexa [IOK
pamop ' Pesy https://m.edsoo.ru/ff0d3b88
npogedeHUs ONblima, WLIHCMPUPYIoue20 3aK0H COXPAHEHUs MACCHI.
20 Buvruucnenus no ypagnenusm xumuueckux peakyuil: Koau4ecmasa,
MAccol geuyecmea no U38eCmHoMy KOIUYeCmay, Macce peazenmos iy buomorexa LIOK
“ Y % p https://m.edsoo0.ru/ff0d5708
NPOOYKMO8 peaKyuu.
21 Krnaccudukanus XuMHUECKUX peakiuii (COeTUHEHUS, Pa3I0KeHUs,

3amMmeneHus, oOMena). Jlabopamopmwiti onvim: Habnooenue u onucamnue
NPUSHAKO8 NPOMEKAHUS XUMUYECKUX PeaKyull (pasiodicenue caxapa,
83aUMOOeUCmBUe CEPHOLU KUCTOMDBL C XIOPUOOM OApUsl, pa3iodiceHue
auopoxcuoa meou (1) npu nazpesanuu, 63aumooeiicmsue sxcenesa ¢
pacmeopom conu meou (I1)).

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d3f34
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22 O06o0mieHne 1 cucTeMaTu3amys 3HaHui 1o Teme «BemecTa u 1 bubmuorexa [IOK
XUMHUYECKUE PEAKIIUN. https://m.edsoo.ru/ff0d40c4
23 Konmponvnas pavoma Nel no meme «Bewyecmea u xumuueckue 1 1 bubnuoreka IIOK
peaxkuyuuy https://m.edsoo.ru/ff0d4290
Paznen 2. BaxkHeiinme npeicTaBuTe/IM HEOPraHNYeCKHUX BellecTB.
2.1.Bo3ayx. Kuciiopoa. ITonsitue 06 oxcuaax. (8 4.)
24 Kucnopon — snemenT u npoctoe BemecTBo. Haxoxienue B npupo/e. 1 bubnnorexa [JOK
CriocoObI mosryueHus KUCIOpoa B 1a00paTOpUU M MIPOMBILIUIEHHOCTH. https://m.edsoo.ru/ff0d448e
25 duznueckre W XUMUYECKHE CBOWCTBa (peakiuu ropeHus). OKCHIBI.
Jlemoncmpayus:  Habmoodenue — 83aumooeticmsusi  eeujecms ¢
KUCIOPOOOM U YCI08USL BO3HUKHOBEHUS U NPEKpAUjeHUus  20peHus 1 Bubmorexa [IOK
https://m.edso0.ru/ff0d4614
(nodicapa); O3HaKoOMieHue ¢ 00pazyamu OKCUOO8 U ONUCAHUe UX
ceolicms.
26 | [lpumenenue kucimopoaa. Kpyrosopot kucimopoza B mpupoze. O30H — 1 bubnuorexa [JOK
AJUTOTPOITHAS MOIU(BUKAITUS KHCIIOPOIa. https://m.edsoo.ru/ff0d497a
27 Bosnyx — cmecsk ra3zos. CocrtaB Bo3ayxa. /lemoncmpayus: 1 bubnmorexa [JOK
Kauecmeennoe onpedenenue cooeparcanus kuciopooa 8 ozoyxe. https://m.edsoo.ru/ff0d448e
28 TennoBoit 3¢ heKkT XUMUYECKOH peakiy, TEpPMOXUMHUYECKHIE 1 bub6nuoreka [IOK
YPaBHEHUSA, DK30- U DHAOTEPMHUYECKUE PEAKLIUU. https://m.edso0.ru/ff0d4790
29 TommBo: yrosp 1 MeTaH. 3arpsi3HEHUE BO3yXa, YCUIICHHUE 1 bubnuotexa [JOK
MapHUKOBOTO 3 deKTa, pazpyiieHre 030HOBOTO CJIOS. https://m.edsoo.ru/ff0d4c4a
30 Ilpakmuueckasn paboma Ne 3 no meme «llonyuenue, cooupanue, 1 bubnmoreka [JOK
Pacno3nasanue u uzyyeHue CeoUCme Kuciopooay. https://m.edsoo.ru/ff0d4ae2
31 Konmponvnas paooma Ne2 3a nepeoe nonyzooue 1 1
2.2. Bonopona. [onsitue o kucaorax u coasx. (5 4.)
32 bubmuorexa [JOK
Bonopon — snemeHT u mpocrtoe BemiecTBO. Haxoxnenue Bogopona B
npupoJie, MPUMEHEHHE, CIocO0bI oydeHus. KHUCaoThl 1 comu. 1 ttps.fjm.eds00./ (HOAGED,
’ ’ https://m.edsoo.ru/ff0d4ddo,
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33 duznueckre u XUMUUIECKHE CBOMCTBA BOAOPOAA. [Jemoncmpayusi.

szaumooeticmesue 8000pooa ¢ oxcuoom meou (1) (sozmooicro bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
UCNONIb308AHUE BUOCOMAMEPUATLOB).

34 Ilpakmuueckaa paooma Ne 4 no meme «Ilonyuenue, cooupanue, bubnmoreka [JOK
pacno3nasanue u uzyyeHue ceoicme 6000pooa (copenue)) https://m.edsoo.ru/ff0d4f42

35 ModsipHblii 00bEM Ta30B. PacueTsl 1o XUMHUECKUM YPaBHEHUSIM. Bubmmorexa LIOK

https://m.edsoo.ru/ff0d542e

36 Buiuucnenus 06véma, xoruvecmasa sewjecmaa 2aza no €20 U38eCMHOMY bubmuorexa [JOK
KOIU4ecmay sewjecmsa unu 06vémy. Boluucnenus 005€mos 2az06 no https://m.edsoo.ru/ff0d55a0,
VPABHEHUIO PeaKyuy Had OCHOBE 3AKOHA 0ObEMHBIX OMHOUECHUL 24308 https://m.edsoo.ru/ff0d5708

2.3. Boxa. PacTBopbl. [TonsiTHe 06 ocHOBaHuUsX. (7 4.)

37 dusnyeckue CBOMCTBA BOALI. XUMHUYECKHE CBOMCTBA BOALI. OCHOBAHUS. bu6mmoreka [{OK
Jemoncmpayus: Bzaumoodeticmaue 600vl ¢ memaniamu (Hampuem u https://m.edsoo.ru/ff0d587a,
Kanbyuem (603MONCHO UCNOIb30BAHUE BUOCOMAMEPUATIOS). https://m.edsoo.ru/ff0d59e2

38 Bona kak pactBoputens. PactBopsl. HachklmeHHbIE M HEHACBIIIIEHHBIE
pacTtBOpbl. PacTBOPMMOCTBH pacTBOPOB B BOJE. /{eMoHcmpayus. bu6nuoreka [IOK
Habniooenue obpasyos sewjecms xonuvecmseom 1 monw; uccnedosanue https://m.edsoo.ru/ff0d5b40
0cobeHHoCmell pacmeopens 6euecms ¢ pa3iuyHol pacmeopumMoCcmbvio.

39 MaccoBas 10J1s BEIIECTBA B PaCTBOpPE. BBHIYMCIICHHS C HCTIOIB30BaHUEM bubnuorexa [JOK
MOHATHS «MaccoBasi J0JIsl BELIECTBA B PACTBOPE». https://m.edsoo.ru/ff0d5b40

40 Ilpakmuueckaa paooma Ne 5 no meme «Ilpuzomoenenue pacmeopos bu6mmoreka [JOK
C ONpeodenénHoll Maccosoil 001ei pacmeopeéHHO20 euiecmea) https://m.edsoo.ru/ff0d5eba

41 Ponb pacTBOpoB B mpupoje U B KHU3HH 4yenoBeka. KpyroBopoT BOJIbI B
pupoJe. 3arpsi3HeHNe NPUPOAHbIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX
BOJI.

42 O06o00mmenue u cuctematusanus 3HaHui o reme «Kucimopoa. Bogopo.

Boxma.»
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Koumponvnasa paooma Ne3 no meme «Kucnopoo. Booopoo. Booa»

1

1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

2.4. OCHOBHbBIE KJIACCHI HEOPTAHUYECKUX coequHennii. (12 u.)

44 Knaccudukanus Heoprannueckux coeAuHeHu. OKCUbL.
Knaccudukanus okcuaos: coneodpasyrolire (OCHOBHbIE, KUCIOTHEIE, 1 bu6nuoreka [IOK
amQoTepHbIe) U HecoseoOpa3zyromue. HoMeHkiaTypa oKCHI0B. https://m.edsoo.ru/ff0d664e
ITonmyuyenue okcuaoB.
45 duznyueckre 1 XMMUYECKHE CBOMCTBA OKCUIOB. 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0d664e
46 OcHoBanus. Knaccudukanys 0ocCHOBaHUM: MIETOYN U HEPACBOPUMBIE
ocHoBaHus. HomenknaTtypa ocHoBanuil. [lomydyenre ocHOBaHUN. 1 bub6muorexa [IOK
Hemoncmpayus: Habniooenue usmenenuss OKpacKu UHOUKAmopos 6 https://m.edsoo.ru/ff0d67ca
pacmeopax KUciom u wjeioyeu.
47 | dusnueckre U XUMUYECKHE CBOMCTBA OCHOBAaHUM. /Jemoncmpayus: 1 bu6mmoreka [{OK
Ilonyuenue Hepacmeopumvlx OCHOBAHULL, PeaKyus HeUmpaitu3ayuu. https://m.edsoo.ru/ff0d67ca
48 Kucnoter. Kitaccupukanus kucnor. Homenkmnarypa kucinor. [Tomyuenue 1 bubnmoreka [JOK
KHCJIOT. https://m.edsoo.ru/ffOdfee2
49 duznueckre 1 XUMUUYECKHE CBOMCTBA KUCIOT. Psii akTHBHOCTH
metaioB H.H.beketoBa. Jemoncmpayus: Uzyuenue 3aumooeticmsust 1 bubnuoreka [{OK
oxcuoa meou (1) ¢ pacmeopom ceproil kucromet, kuciom ¢ https://m.edsoo.ru/ffOdfee2
Memaniamu.
>0 Comu. Homenkuatypa coneil. [lonydyenue coneil. 1 Bubmmorexa LIOK
https://m.edso00.ru/00ad9474
51 PuU3NYECKUE U XUMUYECKUE CBOMCTBA CONel. [emoncmpayusi: 1 bubnuoreka [JOK
Buimecnenue o0noeo memanna opyaum uz pacmeopa cou. https://m.edsoo.ru/00ad9474
52 Ilpakmuueckasn paboma Ne 6. Pewwenue skcnepumeHmanvHulx 3a0au 1 bubnuorexa [JOK
no meme «Baxcneiiuue knaccol Heop2aHuueCcKuUX coOeOUHeHu» https://m.edsoo.ru/00ad9b7c
53 ['enernueckas cBsI3bp MEK]y KJIaCCAaMU HEOPTraHUYECKUX COCTUHEHU. 1 bubnmorexa [[OK
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Hemoncmpayusi: Hccnedosanue 06pasyoe Heop2anuyeckux 6euecms https://m.edso0.ru/00ad9a50

PA3NMUYHbLX K1ACCO8.

o4 O06o061IeHre u cucTeMaTu3anus 3HaHui 1o TeMe « OCHOBHBIE KIIACCHI 1 bubnunoreka [JOK
HEOPraHWYECKUX COCIUHEHUID) https://m.edsoo.ru/00ad9cbh2
55 Konmponvnas paooma Ne4 no meme ""Ocnoenvie knaccoi 1 1 bubmuotexa [JOK

https://m.edsoo.ru/00ad9ela

Heopzanuueckux coeounenuun'"

Pa3nen 3. Ilepuoaunyeckuii 3axkon u I[lepuoguyeckas cucrema xumudeckux 3j1eMeHToB J.M.MenaeneeBa. Ctpoenne aToMoB. XUMUYECKAasI CBS3b,
OKHCIHUTEJBbHO-BOCCTAHOBUTE/ILHbIE PEAKIMH.

a. Ilepuoanyecknii 3axkoH u Ilepnoanyeckas cucrema xumudeckux jeMenToB [I..MenneneeBa. Ctpoenune atoma. (6 4.)

56 [TepBbie MOMBITKY KJIACCU(PUKAIIUU XUMUYECKUX 1eMEeHTOB. [loHsATHE O
rpynmnax CXOAHBIX AJIEMEHTOB (ILeJI0YHbIE U IIeJI0YHO3eMEeNbHbIE
METaJIJIbI, TAJIOTEHBI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yloT 1 bubnuorexa [JOK
amM(oTepHbIe OKCHJIBI U TUAPOKCUIBL. /Jemoncmpayus. H3yuenue https://m.edsoo0.ru/00ad9ffa
006pa3yos eeujecms Memaiios u HeMemasi, 63auUMoOelicmsue
2UOPOKCUOA YUHKA C PACMBOPAMU KUCTIOM U Wenoyeli
57 [Tepuoanueckuii 3akoH. [leprognueckas cucteMa XUMUYECKUX
anemenToB /. 1. Menneneesa. Koporkonepruoanas u
anuHHONepuotHas popmel [leproanyeckoil cCTEMbl XUMUYECKUX
N bu6mmoreka [JOK
anemenToB J[.M1.Menneneesa. [lepuoas! u rpynmnsl. @PU3H4eCKU CMBICIT 1
https://m.edsoo.ru/00ada52c
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIILI JIEMEHTA.
3aKOHOMEPHOCTH U3MEHEHHSI paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METATNYECKUX U HEMETAJUIMYECKHUX CBOWCTB MO rPpyIIaM U Mepruoam.
58 bubmuoreka [JOK
Crpoenue atoMoB. CocTaB aTOMHBIX siep. M30TomnbI. DIIeKTPOHBI. 1
https://m.edso0.ru/00ada342
59 CrpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB MepBhIX 20 XUMHUECKUX 1 bubnmoreka [JOK
anemeHToB llepuoanueckoii cucremsl . 1. Menneneena. https://m.edsoo.ru/00ada6bc
60 XapaKTepHCTHKa XUMHUYECKOIO 2JIEMEHTA T10 €r0 MOJOKEHUIO B 1 bu6nuoreka [JOK
[Tepuonnueckont cucreme 1. 1. Menneneesa https://m.edsoo.ru/00ada824
61 3nauenue [lepnoguueckoro 3akona u [leproandeckoil cucTemsl 1 bu6nuoreka [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

XUMHNYCCKUX BJICMCHTOB IJId PAa3BUTUA HAYKH U IIPAKTHKH. I[ n.
MenpeneeB — y4€HbIA U IPpaKIAHUH

https://m.edsoo.ru/00ada96e

b. Xumunueckasi cBsa3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiun. (7 4.)

62 bubmuoreka [JOK
Xumuueckas cBsi3b. KoBaneHTHast (MOJIIpHAs ¥ HETIOJIIPHAs) CBSI3b. https://m.edsoo.ru/00adaab8,
DNEeKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAas CBS3b https://m.edsoo.ru/00adac34,

https://m.edsoo.ru/00adaab9

63 CreneHb OKUCIEHUS Bubnmorexa [IOK

' https://m.edsoo.ru/00adae28

64 OxucCANTENEHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl okucaeHus u
BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTENU. /JeMoHcmpayus:
1Ipogedenue onvimos, uLOCMpUpPYOUUX NPUMepsbl OKUCTUMETLHO Bubnmorexa [IOK

P ’ vp PYIowUx npumep https://m.eds00.ru/00adb076
B0CCMAHOBUMENLHBIX PeaKyull (2opeHue, peaKyuu pasioiCeHus,
coeouHeHus).
65 Koumponvnasa paooma Ne5 no meme « Ilepuoouueckuii 3aKon u
bu6mmoreka [IOK
Ilepuoouueckaa cucmema xumuueckux snemenmos /I.U.Menoeneesa.
https://m.edsoo.ru/00adbh486
Cmpoenue amoma. Xumuueckasn c643o»

66 O0o061IeHre U cucTeMaTH3alys 3HaHUH 3a Kype 8 kimacca.

67 | IIpomesicymounas ammecmayus. Umozoeas konmponvnasn padoma.

68 YPpok pa3BHBAOIIETO KOHTPOJISA 3HAHUN. XUMHUS B JICHCTBHH.
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