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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU NPENnoaBaHus Y4eOHOTo peIMeTa « XUMHU)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIBHOE MPEIMETHOE coAEepKaHue,
NpeayCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH N3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIY)XKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS Tr100aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 001Ie U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  yueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenUu(UKON HaydHOrO0 MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS] K €CTECTBEHHO--
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHHWU XUMHH OOECIEYMBAIOTCS CHEIU(OUKON
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona K €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOMN
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLIMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJIbI, IIEHHOCTHOIO OTHONIEHHWS K HAay4YHOMY 3HAaHUIO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKAIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHONM U y4eOHO-HCCIIEN0BATENbCKON
NeSITEeIbHOCTH, OCBOCHMHM NpaBuil Oe30macHOTO OOpalleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOHN JESITETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh UX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHONW KHU3HU H
TPYZIOBOM JESATEIIbHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TMOBEACHUS B OBITY M TPYNOBOW JEATENBHOCTH B IIEJIAX
COXpPaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOIHOM CPE/IbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BbIOOpPY MpOGWIs M HAIPaBICHHOCTH JajbHEUIIETo
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 0Opa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

N3yuyenue yueOHOTo npeaMera « XUMHs» TPAJAULIMOHHO OPUEHTUPOBAHO HE

TOJIbBKO Ha YCBOCHHMC HAY4YHOI'O XHMMHYCCKOI'O COJACPIKaHHA, HO WM Ha PAa3BHUTHC



JUYHOCTU Y4YalIUXCS, BKJIOYAET OCBOCHUE E€CTECTBEHHOHAYYHBIX aCIEKTOB
KyJbTYpPHhI, ICHHOCTEH U HOPM OOIIIEeCTBA.

HampaBnenusi BocnuTanusi mMpu OOy4eHHH XUMHUHU OMNPENEISIOTCS OOIMMHU
LEIbI0 W 3a/la4aMH BOCIHUTATENIBHON AESTENbHOCTH, KOTOPHIE, B CBOIO OYEPE.b,
oOycnoBnenbl TpeboBaHusiMu PI'OC K JUYHOCTH BBITYCKHUMKA IIKOJBI U
NICUXOJIOTUYECKUMHU  3aKOHOMEpHOCTsIMU €€  (opmupoBanusi. Kaxmgoe wu3
HampaBlieHUuH, OyAydd TECHO CBSI3aHHBIM C JAPYTUMH, CIIOCOOCTBYET
(GOpMHPOBAHUIO CYIIECTBEHHBIX aCHEKTOB JIyXOBHO-HPABCTBEHHOTO Pa3BUTHS
JMYHOCTH Y€JIOBEKA.

Hanpasnenust BocnutaHus:

1.dopMupoBaHUEe MHPOBOCHPHUATHS W MHPOBO33PeHMSA YJallUuxcs Ha
OCHOBE Pa3BUTHS TO3HABATEJILHBIX BO3MOKHOCTEN JIMYHOCTH.

[Ipumepsl 3a1aHUT MUPOBO33PEHUYECKOT0 Xapakrepa 8 -9 kiacc

B Tekcrax 3amaHuil 111 BOCBMHMKJIACCHUKOB MCIIOJB3YIOT YK€ W3BECTHBIC
ydqamuMcst (pakThl, KOTOPHIE HAI0 OCMBICIUTh, HAWUTH CBS3h MEXKIYy HUMH U
COTOCTAaBUTh HAa OCHOBE OOIIMX 3aKOHOMEPHOCTEH.

2.@opMupoBaHUE MOTHBAIIMOHHO-LIIEHHOCTHOTO MOBE/IEHNSI.

B »TOM HampaBlieHUH BOCIHMTAHHUS MOXXHO BBIJIEJIUTH OTHAEIbHBIE Ba)KHBIC
OPUEHTHUPBI, KOTOPHIE SBISIIOTCSA HEOOXOJIMMBIMU KOMIOHEHTAMH JUYHOCTHOTO
pa3BUTHSL.

a) IIpunstre noapocTkamMu 0a30BBIX OOLIECUETIOBEYECKUX [IEHHOCTEH.

BocnuratenpHble ycuiausi menarora JOJKHBI TOABECTH y4YallUXCsl K
MOHMMAHUIO IIEHHOCTEH HAyKu M OOpa30BaHUs, CMBICIA TYMAaHHBIX OTHOIICHUM;
OCO3HAHUIO BBICOKOW IIEHHOCTHU Y€JIOBEUYECKOU KU3HU; CTPEMIICHUIO CTPOUThH CBOU
OTHOIICHHUA C JIIOJbMU M TOCTyNaTh [0 3aKOHaM COBECTH, J00pa u
CIPaBEIUBOCTH.

6) Bocruranue HPaBCTBCHHOCTH KaK IMOKa3aTCJIA BOCIIMTAHHOCTH JIMYHOCTH.



OOycnoBIMBaET OCO3HAHME YYAIlMMHUCS HPABCTBEHHBIX HOPM, MOSBIICHUE
NOTPEOHOCTH M YMEHHM HX TMPUMEHSATh, MPOTUBOACHCTBOBATH aCOLUAIbHBIM
SIBIICHUSIM.

Pabota yuuTens co mIKOJIbHUKAMU OPUEHTUPOBAHA:

- Ha pa3BUTHE CIOCOOHOCTH OCYIIECTBISTH HPABCTBEHHBIX BBIOOP
MIOCTYIIKOB, CTPEMJICHHUSI BBIpaOaThIBATh W OCYIIECTBISITh JHUYHYIO MPOTPaAMMY
CaMOBOCIIMTAHMs, TOHUMAaHMUS 3HAYEHUS HPABCTBEHHO-BOJEBOTO YCHIUSA B
BBITIOJTHEHNUU YYEOHBIX, yUeOHO-TPYIOBBIX U OOIIECTBEHHBIX 00SI3aHHOCTEH;

- Ha OCBOEHHE HOPM M MPaBUJ OOLIECTBEHHOTO MOBEACHMUS, MO3BOISIOIINX
YCIICIIHO JIEHCTBOBATh B COBPEMEHHOM OOIIIECTBE.

B) Bocnuranue TpymomoOus, CO3HATENHHOTO, TBOPUYECKOTO OTHOIICHUS K
00pa30BaHUIO U TPY/y, MOATOTOBKA K CO3HATEIHHOMY BBIOOPY Mpodeccuu.

Brrodaer cuctemaTmueckylo paboOTy  yUMTENs, HaMpaBJICHHYIO Ha
dbopMUpOBaHWE TMOHMMAHUS MOAPOCTKAMH HEOOXOJWMOCTH HAy4YHBIX 3HAHUU W
oOpa3oBaHMs IS Pa3BUTHS JIMYHOCTH M OOILECTBA, HA OCO3HAHHE HUX POJIA B
KU3HU, TPYy/e, TBOpUecTBe. B yueOHOM mporiecce JOMKHBI CO3AaBaThCs CUTYAIUH,
B KOTOPBIX y HIKOJFHUKOB BO3HUKAET IMO3UTUBHOE OTHOUICHHE K Y4YEOHOU u
TPYAOBOW NI€ATEIBHOCTH, CTPEMJICHHE MPEOO0JeBaTh TPYAHOCTH H JOBOIWTH
HAYaToe /110 A0 KOHIIa; TOTOBHOCTH K BBIOOPY MPOQ IS 00yUeHHSI Ha CIIEeTyIOIIeH
CTYIIEHH 00pa30BaHUsl.

3.BocniuTanune rpaskIaHCTBEHHOCTH, MATPHOTHU3MA.

Hcnonb3oBaHne OOraToro HMCTOPUYECKOTO, KPAeBEIYECKOTO COJEp:KaHUs
XUMHYECKOT0 00pa30BaHUs, 3HAKOMCTBO C )KH3HBIO BBIJAIOLINXCA OTEYECTBEHHBIX
yUEHBIX-XUMHKOB, SIBUBIIMX MPUMEPHl TPAKIAHCKOTO CIIY)KCHHsI, HCIIOJTHCHUS
NaTPUOTHUECKOTO JI0JIra, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUSI K TE€POUUYECKOMY
IPOIIIOMY M HacTosmeMy Hamrero OrtedectBa, GOPMUPOBAHUIO MPEICTABICHUN O
Pa3BUTUM HAyKW XMUMHH M XMMHUYECKUX MPOM3BOACTB B Poccum, 006 mX ponu u
3HAYEHHUH B KU3HU OOIIECTBA U FOCYAAPCTBA.

[Tpumep:



1) Pomp pauHACTMM KyNUOB VYIIKOBBIX B CTAHOBJIEHUHM M Pa3BUTHH
XUMHUYECKON MPOMBIIIEHHOCTH Enadysxckoro ye3maa Bsrckoii rybepHum.

2) AO Xumnueckuii 3aBoa uM. JI.5.Kapnosa r. MenaeneeBck

4.BociuTaHMe 3KOJOTMYECKON KYJIbTYPbI, KYJbTYPbI 310POBOr0 H
0e30macHOro odpasa >KM3HM.

HckimounTenbHyl0  BaXHOCTh  NPUOOpETaeT 3TO  HalpaBieHUE IS
CTAHOBJICHUS! LIEHHOCTHBIX OTHOUIEHUH YYalIuXcsl K HPHUPOAE, JIIOISIM, CBOEMY
3I0pPOBbIO; NJI1 (POPMUPOBAHUSL SKOJOTUYECKOTO MBIIUICHUS U 3KOJOTMYECKOU
TPaMOTHOCTH B pa3HbIX cepax AESITeTbHOCTH; JJIsl TOHUMAaHUs B3aUMHOM CBSI3U
3I0POBbs, JKOJOTMYECKOIO KAadeCTBA OKPYKAIOIIEW Cpeabl M DKOJIOTMYECKOU
KYJbTYpPbI YETIOBEKA.

S.Bocniutanue LeHHOCTHOI'0 OTHOILIEHUA K NpPEeKpacHoMy,
(opMupoBaHue 0CHOB 3CTETUUYECKON KYJIbTYPHI.

[loHnMaHue TMpPEKpPaCHOTO Kak YEJIOBEUECKOM LEHHOCTH, BOCIPHUSTHE
UCKyCCTBa Kak 0co00#l (hopMbl MO3HAHUS M MPEOOpa3OBaHUs MHpPA BO3IHUKAIOT
4epe3 ICTETUYECKOE BOCIPHUSATHE MPEIMETOB WM SIBJICHUN OKPYXAKOIIETO0 MHpA, B
MPOLIECCE PA3BUTHUSI CIIOCOOHOCTEN MOAPOCTKOB BUAECTh U LIEHUTH MPEKPACHOE B
npupoze, ObITy, TpyjAe, HayKe U TBOpUYECTBEe JoAeil. BaXHbIM acnekToM
BOCIIUTATENBHON AEATEIbHOCTUA YUYUTENS SIBISETCS AKIIEHTUPOBAHUE ICTETUYECKUX
posiBJICHUH B yu€0e U BHEYPOUHO KU3HU HIKOJIbHUKOB.

ITpumep: Ctpazel CapoBcku. B konne XVIII Beka BEHCKUI OBEIUp
ITpaccep OTKpBLI CIOCOO MOTYYEHHS XpyCTalis, J00ABUB MPH BBHIIIJIABKE B CTEKJIO
OKCHJI CBMHILA. MeJKue OrpaHEHHBbIE KPUCTAJLIBI XPYCTajs — CTpas3bl — OYEHb
MOXO0H Ha OPUILTUAHTHI.

6.I1poueccyaibHO-1eATEJIbHOCTHOE HANIPABJICHUE.

[Ipeanonaraer co3gaHue YCJIOBUM  (BOCHHUTBHIBAIOIIEH  Cpenbl)  JUIs
peanu3anuy  y4aulMMHUCS ~ CBOMX  IIO3HABAaTEIbHBIX, = MHPOBO33PEHUYECKUX,
HPABCTBEHHBIX, ICTETUYECKUX, KOMMYHUKATUBHBIX, TBOPUECKUX MOTpeOHOCTEH. B

npouecce OCYyICCTBICHUA pa3Hoo6pa3Hbe BUJ0OB ACATCIBHOCTH, Yy4YalllUCCs



IIOJIy4alOT BO3MOKHOCTb YCBAMBAaTh PAa3HbIE COLMAIBHBIE POJHU, IPOUCXOIUT
3apOXKIAEHUE HX JEJIOBOM KYJbTYPBl, MPOSBISIOTCS JMAECPCKAE KayecTsa,
dbopMHpyeTCsT OMNBIT COTPYIHUYECTBA CO CBEPCTHUKAMU M B3pocibiMU. B
CUTYallUsAX, TPEOYIOUUX JIMYHOTO BHIOOpA M JEJIOBOM AaKTUBHOCTH, MPOUCXOIUT
OCBOCHHE YMEHHUM CaMOCTOATENIbHO IIPUHHUMATh pEIICHHS W HECTH 3a HHUX
OTBETCTBEHHOCTb, OpPraHu30BbIBATH U MIPOEKTUPOBATH COOCTBEHHYIO
NEATENIBHOCTD, OCYLIECTBIATH CAMOYIIPABIICHUE.

AKTyanpbHON 3ajadeld pa3BUTHUS XUMHUYECKOrOo OOpa30BaHUS SIBIIAETCS
HauOosee TOJHOE W  TNPOAYKTUBHOE  HCIIOJB30BAHUE  BOCHHUTATEIHHOTO
MOTEHIMaja, 3aJI0)KEHHOTO B COJEP)KaHUU U METOJUKE y4yeOHOro MmpeaMera, Mo

BCCM HA3BAHHBIM HaAIIPAaBJICHUSAM.



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE 0 MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesnenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
bU3MYeCKUX CBOWCTB 0OO0pa3llOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom conu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUISIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYII
(IIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CrocoOb!



MOJYYEHHsS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(GUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxkcugoB. Dusmyeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHocTtM MmetaimoB H. H. bekerosa.
[TosyuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHEe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYecKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. . V. MenneneeB — y4€HbIM U
IPpaXKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJII OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAY4YHbIE MOHATHUS: HAay4HbIH (akT, rumnoresa, Teopus,
3aKOH, aHalnu3, CHHTE3, Kilaccu(ukaius, TMepuoIUIHOCTh, HaOII0ICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEIIECTBA, I'a3, (pU3WyecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusig M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMWUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKONW PELIETKU U
BHUJIA XUMHYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIAacCaM HEOPTraHUYECKUX
COEAMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCJIMTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM €  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, IWIEJI0YEe H COJEHn
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEpPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJssibl 1 MX cOeIMHEHU S

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0pOBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJAa HAa OPraHU3M YelloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHne U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs peaKlus Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecknue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conn aMMOHus,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3UYECKUe U XUMHUYECKUE
cBoMcTBa (0OmIME KaK TMPENCTaBUTEIS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKPYXKalollei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre U XUMHIESCKHUE CBOMCTBA,
nosydeHue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPESHUI.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYeCKrue U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npumeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MMOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYIIIMBaHMS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelsen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4eHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [J[. U
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleprognyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAeHNE U OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 o TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BemecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYITPOBOJTHUKH, — JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE311bI, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOlIecTBe MpaBUIaMM M HOPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIENOBAaTENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, ITO3HABATEIbHBIX 3aj]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1AHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH M COCTABIISIOLINE
OCHOBY I MMOHMMAHUS CYIIHOCTH HAyYHOW KApTHUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, IMPOEKTHOM W HUCCIEeA0BATEIbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpyia pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ €30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHUMHUH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eificCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH  OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATHh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIApHAsg JUTEparypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJi¢ Jauamora W (WIM) IUCKYCCHUH) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yAbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K kon1y oOyuenus B 8 Kiacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCUu(PuKaius peakiuii: peaxiuu
COCAUHEHHUsI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaAKIUU, TEIJIOBOM 3P(DEKT peaKkiuu,
SAIpO aTOMa, HJIEKTPOHHBINM CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoBas JOJis1 BEIIECTBA
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIokeHUs B llepmoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsl OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIML;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATHh OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU NEITEILHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — JJII M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUA — HAOJIOJCHHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOyueHnus B 9 Kjacce mpeIMeTHbIC PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJ1da, HOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemi€Tka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
IIPUMEHSThH 3TH OHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpeibl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUIMYECKON
pPEIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble u OOJbIIHME TEPUOLI, COOTHOCHUTH
0003HauEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHX
AIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenesieHne UX 10 JJEKTPOHHBIM  CIOsIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUU B
npenesiax MajbIX MEePUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHUCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
7a00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IIpaBWIa OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOATBEPIKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OINEpPAlUd MBICTUTEIbHON J1EATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpOHHBbIe (LM pPOBbIE)
KoHTpoJsbHbIE IpakTHyeckune
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMus — BaxHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' IIPAKTUYECKON AEATEIbHOCTU https://m.edsoo.ru/7f41837¢c

YyeJoBeKa

12 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK

’ peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 20

Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Boznyx. Kucnopon. [Tonstue 6 bubmmoreka [JOK

’ 00 oxcugax https://m.edsoo.ru/7f41837¢
29 Bognopon.Ilonstue o kucnorax 2 1 bubmmoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexka HOK

' OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 Bbu6nuoreka [JOK

’ HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[lepronnueckuii 3aK0H U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
' XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHCIIUTENLHO 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIHH
Bbu6nuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnnorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

KounyecTBO 4yacoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3iesioB U TeEM (uudposbie)
Ne n/m P Kontpoabubie | IpakTuueckue p
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE peaKIUun
L1 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
’ OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexka [HOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. 2 1 1 bubanorexa [HOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO61mas xapakTepuCTHKa XUMUYECKUX 4 1 bubmmoreka [JOK
’ sneMeHTOoB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapakTepuCTHKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIIBL. 2-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapakTepuCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpymmsl. A30T, pochop 1 ux 7 1 bubmmorexa LHOK
' py ’ ’ p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [OK
' . PYHTIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS



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

25

Pa3gen 3. MeTaJsIbI M BX COeTUHEHU S

. bu6mmoreka [IOK
31 Obmue cBOHCTB METAIIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxneiime Metaiuisl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapomas cpeaa
4.1 BemecTBa 1 MaTepuanbl B >KU3HU YEJIOBEKA 3 bubmmorera LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
P P hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponp XuMuu B :KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuia
3 paboThI B 1a00paTOpUU U MPUEMBI | bu6nuoreka [IOK
oOparieHust ¢ 1ab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bubnuotexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas pabota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
a . p P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTIOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBIH MOIICKYIIEI https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE AIEMEHTHI. 3HAKU 1 bubmoreka [JOK
(CMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BELIECTBA 1 bubmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 nommorexa [0

https://m.edsoo.ru/ff0d2d50
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3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTB.

bubmunoreka LIOK
10 X .B
umteckas opmyna. BarekTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX DJIEMECHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTAa B COCAUHECHUH https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTBa. Mob. bubmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKHE SBICHUS. bubmoreka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCcioBUs MPOTEKaAHUS bu6mmoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHSI MACChl BEIIECTB. bu6nuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenus: konuuecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMHYSCKUX PEaKIIHI
18 (coe I/IHq;HI/IHH a3JI0YKEHUSI e bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O000IICHHE 1 bubmorexa OK
a AHCT: IEI https://m.edsoo.ru/ff0d40c4
cUcTeMaTHu3aIs 3HaHUN
20 Kontponbnas padota Nel o reme bu6nuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras Bu6muotexa [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢
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nmpocroe BeuiecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22
KHCII0DOAA (PeaKiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOblI MosTydeHus KUCIopo/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKuuu, MOHSITHE O bu6nuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TomnuBo (HedTh, yrojab U METaH).
25 3ar ﬂSHeéHeq;os . a, CIIOCOOBI lro bubmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tonydenne u coOupanue KuciIopoaa bubmorexa [IOK
v . P posa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHE €ro CBOMCTBY
7 Bonopon — sieMeHT u mpocToe bu6nuorexa [IOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKkrue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OFPITHE O KHCTIOTaX 1 COAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHusT BOAOPO/Ia B bubmuoteka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmunoreka LIOK
31 «ITonydenne u coOupanue BoIOPoOa,

W3yYEHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4142
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00bEMa, KOJIMUEeCTBA
33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Borauciennss 00EMOB Ta30B 110
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa [OK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
15 du3nvecKknue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. [Tonstue 00 bubmoreka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbleHHbie
37 u HeHaCpreHHbII; acTBOphl. MaccoBas bubmorexa [TOK
= p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas pabota Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bu6nuoreka [IOK
ONpeAcIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA)
19 Kontponbnas padota No2 o teme bu6nuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIacCUu(UKAIUS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHusI: cOCTaB, Kiaccudukams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydueHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIATypa,
46 CHOCOéBII) OoJI )eHI/ISI XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['eneTnueckas CBsI3b MEXKIy KilaccaMmu bubmmnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
H H https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUYECKUX bubmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMHUYECKHUX 3IeMEeHTOB. IloHsaTHE O bubmorera [IOK
' https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepnomuueckas cucteMa XUMHUYECKUX bubmmorexa LOK
P https://m.edsoo.ru/00ada52¢
anemeHToB /1. 1. Menaeneena
but6mmoreka [IOK
53 [Tepuoapl, rpynibl, DOATPYIIIBI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YeK
N bu6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTepucTHKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BUTHUSA HAyKU U npakTuku. /1. 1. bu6nuoreka [IOK
57 N
MenneneeB — y4EHBIM, IENArOT U https://m.edsoo.ru/00ada96e
rpa>KJIaHUuH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6nuoreka [IOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 nu
OFHAA XUMHHCCKA CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XMMU4eCKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHAs XUMUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 C
TCTCHD OKHCICHINT https://m.edsoo.ru/00adae28
63 OKUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubmoreka [{OK
peakuuu https://m.edso00.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.eds00.ru/00adb076
65 KonTpomnbHas pabora Ne4 mo Teme bubnmoreka [JOK
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«CtpoeHue aroMa. XUMHUYECKasi CBSA3bY

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

66 PezepBHblit ypok. O0o011eHNE U | bu6bnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PesepBHblitl ypok. O6001eHme 1 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U | Bu6muotexa [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.
bubmunoreka LIOK
1 [lepuoauueckasi cucteMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB 1. Y. MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [JOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunpsl xXuMu4ueckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padota Nel o teme
5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/JeoB Kypca 8 Kiaccay
6 Knaccudukanust XuMU4ecKux 1 bubmunoreka LIOK
pEaKIH MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 bubmmorexa LOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIHIX
2 [ToHsITHE O XMMUYECKOM PAaBHOBECHH. 1 bu6nuoreka [IOK

DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c
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XUMHYECKOM PCaAKIIMU U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

XUMHYECKHE CBOMCTBA HA MPUMEPE

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoranuu. CuibHbIE U ci1a0ble buGnnorexa LIOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peakIni bubnnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABIECHNI 00 buGnnorexa LIOK
. pedt https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 buGnnorexa LIOK
pedt . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 IMTonsgarue o ruaponnse coiaei bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Perenune bu6nuorexa [IOK
16
JKCIIEPUMEHTAIIBHBIX 3129 https://m.edsoo.ru/00addbfa
Kontposbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS bubmmorexa LOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
18 OO6m1as XxapakTepuCTHUKa rajJOTreHOB. bubmmoreka [JOK

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

XnopoBogopoa. ComnsiHast KHCIIOTA,

but6mmoreka [IOK

19 XHMMHYECKHE CBOMCTBA, ITOJIYUYCHHUE,
i https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne cOITHON KUCIOTHI bubmorexa HOK
yi - N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brrurcnenus o ypaBHEHUSM
21 XUMHUYECKHUX PEaKIUui, €CIIM OAUH U3 bubmorexa HOK
DeAKHIH, g https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepuCTHKA dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AIITOTpOnHBIC MOAU(DUKAIIHH CEPBI.
23 Haxoxci[eﬂne CEPEI I/I(beé coe):[HHeI;Hﬁ B bubmmorexa [OK
p . https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBOMCTBA Cephl
24 CepoBoaopoj, cTpoeHue, puznyeckue bu6nuoreka [JOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 bu3HYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JICKALUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
26 MOJTYYCHUST CEPHOU KUCIIOTHI. bubmmoreka [JOK

XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karoliel cpesibl COeAMHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucinenne MaccoBOM TOJIHU BBIXOOA

bu6mmoreka [IOK

27
POAYKTa PeaKuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepUCTHKA 3JIEMEHTOB

73 VA-rpynmnsl. A30T, paclipocTpaHeHHE bu6nuorexa [IOK
B Iipupoe, GpU3nvecKue u https://m.edsoo.ru/00adeea6d
XAMHYECKHUE CBOMCTBA
AmMMuak, ero pusnyeckue u

29 XUMUYECKHE CBOWCTBA, MOJTYyYEHUE U Bubmmorexa [IOK

> Oy https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «ITonydyeHne amMmmuaka, U3y4yeHue ero bubmmorexa LIOK
. v > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ hru3ndecKue u bubmunoreka LIOK
XUMUYECKHE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

32 no0peHnii. XUMHUYECKOE 3arpsi3HEHNE buGnnorexa LIOK
yAo0p o P https://m.edsoo.ru/00adf518
OKPY’KaroIlle cpeibl COEUHEHUSIMHU
azora
®ochop. Okeun pocdopa (V) u

33 (bocg)o pHa;I KI/ICJI((I))Ta q)qnl;m(qe)cxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYECHUE
Hcnonb3oBanue hocdaToB B KauecTBe
34 MUHEPATBHBIX YI0OPCHHUIA. bu6nuoreka [IOK

3arpsi3HeHue NPUPOJHON CPEIbI
docharamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacipoCcTpaHEHUE B

35 npupoze, GU3nIecKue 1 XUMUYECKHE buommorexa LIOK
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcupel yraepoaa, ux Guandeckue u
36 XUMHYECKHE CBONCTBA. bubmuoteka [JOK
DKOJOTUYECKHE MPOOIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaepoja (IV)
37 VYronbHas KucnoTa u €€ coiu bubmmorexa LHOK
https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
18 "ITosrydeHune yrieKucioro rasa. Bubmuotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"
[TepBoHauanbHBIE MOHATUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubnuoreka LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIiiepoaa
N bu6mmoreka [IOK
40 Kpemmnit 1 ero coemnerms https://m.edsoo.ru/00ac080a
[TpakTudeckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bu6nuoreka [JOK
«BaxHeie HeMeTalIbl U UX https://m.edso0.ru/00ac0bf2
COCTMHEHUS»
KonTponpHas padora Ne3 o teme
42 «BaxHeie HeMeTalIbl U UX Bubmmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
13 OO6m1as XxapaKTepUCTUKA XUMHUIECKUX bu6nuoreka [IOK

3JICMCHTOB — MCTaJIIIOB.

https://m.edsoo.ru/00ael103e
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Meranueckas CBsi3b U
MeTaJIMuecKasi KpucTauinueckas
pemérka. PU3n4YECKUe CBOMCTBA

METAJIOB
XHUMHUYECKHE CBOMCTBA METAJJIOB.
44 DIEKTPOXUMUUECKUAH P bubmmorexa IOK
P o A https://m.edsoo.ru/00ael 156
HaIpsKEHUN METaJIOB
OO61mme cnocoObI MOTYyYEHUS
MeraniaoB. CraBbel. Beluncienus mo
45 aBHEHUIM XUMUYCCKUX PEeaKUi bubmmorexa IOK
yp peaKiu, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJEPKUT
npuMecHu
46 IlousTHe 0 KOPPO3UU METAILIOB buGnnorexa LIOK
pp https://m.edsoo.ru/00ae1278
bubmunorexa LIOK
47 €JIOYHBIE METaJIbI
! https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMENBHBIE METAIIITBI — bubnuoteka [JOK
KaJBIUHA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHeHNS KaJIbIUI bubmmorexa LOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
57 JKécTtkocTh BOJIBI M CTIOCOOBI €6 bubmoreka [{OK

yCTpaHEeHHs

https://m.edsoo.ru/00ae1886
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[IpaxTuueckas padora Ne 6 o reme

53 "XEcTKOCTL BOABI U METOELI €€ buGnnorexa LIOK
| https://m.edsoo.ru/00aclae8
yCTpaHEHHS
. bubmuoreka [IOK
>4 AmomHHHi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bu6nuorexa [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keeso but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJIH JKeTe3a bu6nuoreka [IOK
(IT) m sxene3a (I1I) https://m.edsoo.ru/00ae35¢6
53 O00011eHNEe U CUCTEMATU3ALMS
3HAHUH
[IpakTuueckas padora Ne 7. Perenue
59 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl 1 UX https://m.edsoo.ru/00ae3de8
COCIUHCHHMS
Brrurcnenus mo ypaBHEHUSM
XUMUYECKHUX PEaKIIUid, €M OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIH bubmunoreka LIOK
COJIEPKUT IpUMeCH. Beruncienns https://m.edsoo.ru/00ael1750
MacCOBOMH JI0JM BbIXOJIa MPOIyKTa
peaxkuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUH
62 KonTtponbHas padora Ne4 o reme
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«Baxuenmune MeTaiibl 1 UX

COCTMHEHUS»
63 BemectBa u maTepuansl B 1 bu6nuoreka [IOK
MIOBCEIHEBHOU XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHNE | bubmmoreka [JOK
OKPYKaIOIe Cpebl https://m.edso0o.ru/00ae4270
65 Ponp xumun B perieHnn | Bu6muotexa [JOK
9KOJIOTHYECKHUX TIPoOieM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypoK. O6o6111eHI/Ie " | bu6nuoreka [IOK
cucTeMaTu3alus 3HaHUU https://m.edsoo.ru/00ac0d0a
67 PesepBuslil ypok. O600111eH1E U | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
68 PesepHblit ypok. O6001eHue 1 | Bu6muotexa [JOK

cUCcTeMaTH3alus 3HaHU!

https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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