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HOACHUTEJBHASA 3AIINCKA

[Ipumepnass pabouass mnporpaMmMa MO XUMUU JJs OOYYalOIIUXCA C
3a/iepKKOM ncuxuyeckoro paszButusi (nanee — 3I[IP) Ha ypoBHE OCHOBHOTO
oOmero o0pa3oBaHUsl COCTaBlieHa B COOTBETCTBHM ¢  DepepanbHbIM
rocyJapCTBEHHbIM  O0Opa30BaTENbHBIM  CTAHJAPTOM  OCHOBHOTO  OOIIEro
obpazoBanust (IIpukaz MwunnpocBemenus Poccum ot 31.05.2021 r. Ne 287,
3aperucTpupoBad  MwuHuctepcTBOM  toctuimn  Poccuiickort  @Deneparuu
05.07.2021 1., per. Homep 64101) (manee — DPI'OC OOO), IlpumepHoii
aJanTUPOBAHHOW OCHOBHOM 00Opa3oBaTeIbHON MPOrpaMMOi OCHOBHOTO OOIIETO
oOpa3zoBaHMs  OOydaromuxcsi €  3aJEPKKOM  ICUXUYECKOr0  Pa3BUTHS
(omobpennoit pemennem ®YMO mo obmemy obpazoBanuio (IPoTOKONT OT 18
Mapta 2022 r. Ne 1/22)) (nanee — [TAOOII OOO 3I1P), [IpumepHoii paboueit
IporpaMmbl y4eOHOTO TpeIMeTa
«Xumusi»  (06a30BbId  ypoBeHb), I[IpumepHOl mporpaMMol  BOCIHUTAHMUS
00yyJaromuxcsi Mpyu TMOJYYEHHH OCHOBHOTO OOIlero oOpa3oBaHUs, C y4E€TOM
pacupeneNieHHbIX MO0 KjaccaM HpOBEpAEMbIX TpeOOBaHMI K pe3yibTaTam
OCBOCHMSI OCHOBHOH 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHMsI U BJIEMEHTOB COJEP)KAHUS, NPEJICTABICHHBIX B YHUBEPCAIBHOM
Komudukarope Mo XuMuH, KOHIEMIIUK TpernojaBaHus ydeOHOTO MpeaMeTa
«Xumusi», B 00pa3oBaTelbHBIX OpraHu3anusx P®, pealn3yrommx OCHOBHBIC
0011e00pazoBaTeNbHbIE MPOTPAMMBI.

Ob6wan xapaKTepncTMKa y4ebHoro npeameTta «Xmmma»

YyeOHbiii IIpEeIMET «Xumus» BXOJUT B MIPEIMETHYIO

o0nacTb
«EcTtecTBeHHOHAay4YHbIE  TpeIMETh». B cucrtemMe ecTecTBEHHOHAYYHOTrO
o0pa3oBaHMsl XUMHA KaK Y4YEOHBIM MpeAMET 3aHMMaeT BaXHOE MECTO B
[O3HAHUM 3aKOHOB MpPHUPOAbI, (OPMUPOBAHMU HAYYHOM KapTUHBI MHpa,
CO3/IaHUM OCHOBBI XHMHYECKUX 3HAaHUN, HEOOXOIUMBIX [JIsl IMOBCEAHEBHOM
’KU3HHU, HABBIKOB 37J0POBOT0 M 0E30MacCHOTO Ui YeIOBEeKa M OKpY’KalolleH ero
cpenbl 00pa3a KHU3HU, a TAK)KE B BOCTUTAHUUIKOJIOTHYECKON KYJIbTYPHI.

VYcenemHocTh M3y4EeHHMsT XMMHM CBSI3aHA C  OBJIQJCHUEM XUMUYECKUM
S3BIKOM, COOJIFOICHHEM TipaBuil Oe30macHOW pPabOThl TIPU  BBIMOJIHECHUH
XUMHUYECKOTO 3KCHEPUMEHTA, OCO3HAHMEM MHOTOYHMCIIEHHBIX CBSI3€ XUMHH C
JIPYTUMU TIPEeIMETaMHU IIKOJBLHOTO Kypca.

[Iporpamma BkitO4aeT B ce€0sl OCHOBBI HEOPTAHUYECKOW M OpPraHMYECKOU
XUMUU. ['TaBHON mMjaeeil mporpaMMsbl SIBISIETCA CO3JaHUE 0a30BOTO KOMILIEKCA
OMOPHBIX 3HAHWM TO XHWMHH, BBIPAKEHHBIX B (HOpME, COOTBETCTBYHOUIECH
BO3pacTy 00y4aroumxcs U uX 0COObIM 00pa30BaTEIbHBIM NOTPEOHOCTSM.

B copmepxaHuum [aHHOrO Kypca IIPEACTABICHBI OCHOBOIOJIAraroIIUe
XUMUYECKUE TEOPETUYECKUE 3HAHUS, BKJIIOYAIOIIME M3YyYEHHE COCTaBa |
CTPOEHHUS BELIECTB, 3ABUCUMOCTH MX CBOWMCTB OT CTPOEHHS, IPOTrHO3UPOBAHUE
CBOMCTB BEUIECTB, UCCIEJOBAHUE 3aKOHOMEPHOCTEN XUMUUYECKUX MPEBPAILCHUI
Y IIyTeW ynpaBieHUs] UMUB LEJSAX IMOJIYYEHUS BEIIECTB U MaTEPUAJIOB.



TeopeTnyeckyro OCHOBY HM3yYEHHS HEOPraHMYECKOW XMMHHU COCTAaBJISET
aTOMHO- MoOJeKyisapHoe yueHue, [lepnonmueckun 3axon .M. MenneneeBa c
KPaTKUMHU CBEACHMSAMHM O CTPOEHHMM aTroMa, BUAAX XHMHUYECKOH CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHNS XUMUUYECKUX PEAKIIHUM.

B wu3ydeHun Kkypca 3Ha4yMTENbHAas pPOJb OTBOAMTCA XHUMUYECKOMY
AKCIIEPUMEHTY: MIPOBEICHUIO IPAKTUYECKUX U JJAOOPATOPHBIX pabOT, OMUCAHUIO
pE3yNbTAaTOB YUYEHHYECKOrO HKCIIEPUMEHTA, COONIOACHUI0 HOPM U MPaBHII
6e30macHoi pabOThl B XUMUYECKOH J1a00paTOpHUH.

Peanuzauuss [gaHHOM mporpaMMbl B IpoIecce OOy4YeHUs MO3BOJIUT
oOyuaronumcs ¢ 31IP ycBOUTH KIIIOYEBbIE XUMUYECKHE KOMIIETEHIIMM U TIOHSTh
POJIb ¥ 3HAYEHHE XUMUUCPEIN APYTUX HAYK O MPUPO/IE.

W3ydyeHne XuUMUU CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyYaromIMXCs
HAayYHOTO MHPOBO33PEHHUSI, OCBOCHHIO OOILEHAYyYHBIX METOJOB (HaONIO/EHUE,
U3MEpPEHHE, OKCIEPUMEHT, MOJACIUPOBAHUE), OCBOCHHMIO MPAKTHUUYECKOTO
OPUMEHEHUSI HAy4YHbIX 3HAHUH, OCHOBAHHOIO HAa MEXKIIPEAMETHBIX CBS3SIX C
npeameTamu «OKpyx arouiuii Mup»,

«®uzukay, «buonorus», «leorpadusa», «Marematuka» u dopmupyer
KOMIIETEHIINM, HEOOXOAUMBIE [UIsl MPOJOJLKEHHs 00pa3oBaHuss B 0O0JIAcTH
€CTECTBEHHBIX HayK.

N3yueHne XUMUU CIOCOOCTBYET pa3BUTUIO y oOydatomuxcsa ¢ 3IIP
MIPOCTPAHCTBEHHOI'O BOOOpaXeHMs], (DYHKIMOHAJIBHON T'PAMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTUUECKU aHAJIM3UPOBATh UH(OPMAIUIO, TPEACTABICHHYIO B
pa3auuHbIX (QopMmax. 3HAYMMOCTh MpEeAMETa I Ppa3BUTHS KU3HEHHOU
KomneTeHuuu oOyvatomuxcs ¢ 3I[IP 3akmioyaeTcss B yCBOGHUM OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOAMWMBIX i IOBCEIHEBHON JKHM3HM;, HABBIKOB
3I0pOBOTO M 0€30MacHOro JUid YeloBEeKa M OKpYyKarollel ero cpeasl oOpasza
KU3HU; GOPMUPOBAHUU HKOJIOTUYECKOM KYJIbTYpHI.

[TporpamMmMa oTpakaeT cojaepkaHHe OOydYeHHUs NpPEAMETY «XUMHUsS» C
y4eToM 0coO0bIX 00pa3oBaTenbHbIX MoTpeOHOcTel oOydarommxces ¢ 311P.
OBnageHue y4yeOHBIM MPEAMETOM «XHUMHUSD» TNPEICTABIAET OMNPEICICHHYIO
TpyAHOCTh it oOydaroutuxcs ¢ 3[IP. DTo cBszaHO ¢ OCOOEHHOCTSIMU
MBICIIUTENILHON  JI€ATEIbHOCTH, NEPUOJUYECKUMU KOJICOAHUSIMU BHUMAaHUS,
MajdbiM OOBEMOM TaMATH, HEIOCTATOYHOCTBIO OOIIEero 3amaca 3HaHUM,
NOHW)KEHHBIM TIO3HABATEIbHBIM HMHTEPECOM M HU3KUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jly1st mpeo1ofieHrs TPYAHOCTEN B M3YUYCHHUH YU4eOHOTO TIPeIMETa « X UMHUSI
HeoOxoamma ajamnrtanus oObeMa U XapakTepa Y4YeOHOro wMarepuana K
MO3HABATEIBHBIM BO3MOXHOCTSIM JIaHHOM KaTeropuu OOy4YaroIUXCs, y4eT UX
O0COOEHHOCTEH pa3BUTHUS: HCIOJIb30BAaHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX MU
MEXITPEIMETHBIX CBSA3€H, IOCTENIEHHOE YCI0KHEHHE U3y4YaeMOro MaTepuaia.

[Ipy m3yyeHUM XUMUM HEOOXOAMMO OCYLIECTBISATh B3aUMOJEHCTBUE Ha
ITOJIMCEHCOPHOU OCHOBE.

Teopetnueckuid MaTepuans pEeKOMEHAyEeTCs M3ydaTb B  IpoIecce
IPAKTUYECKON JEeSATEIbHOCTH. BO3MOYKHO BBIJIEJIEHHE OTAEIBHBIX YPOKOB Ha
pEellIeHne 3a/1a4 B CBS3U COCJIOKHOCTBIO aHalIn3a TekcTa oOydaromumucs ¢ 3I1P.



Oprannueckoe €AMHCTBO MPAKTUYECKOM W  MBICIUTENBHON JESATEIbHOCTH
oOydaromuxcsi Ha YpPOKaxX XHMHUHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOCHUIO 0a3MCHBIX XMMHUYECKHX 3HaHUM U ymeHuil. Ocoboe BHUMaHUE MpPH
U3YYCHUH XUMHUH YJEISIETCS U3YYCHUIO «CKBO3HBIX)» MOHATUN U (OPMHUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUS MaTepUala.

Llenu 1 3aaaum usydeHuns yuebHoro npeamerta « XUMmua»

Obwue yenu v3ydeHus ydeOHOTO mpenMera «XHUMHsD IMPEICTaBICHBI B
[IpumepHoii pabouell mporpamMmme OCHOBHOro oOmiero oopaszoBanusi. OHu
aKTyaJIM3UPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
o0pa3oBaHMsl, HAIPaBICHHOCTH OOY4YeHUsT Ha pa3BUTUE M CAMOPa3BUTHE
JUYHOCTH, (OpMHUpOBaHME €€ HHTEUIeKTa U oOmed KynbTypbl. OOydeHue
YMEHHUIO YYUThCS U MPOJOJDKaTh CBOE 0Opa30BaHUE CaMOCTOSATEIBHO B
HacTosllee BpeMs SBISETCS OAHOW U3 BaXKHEMIIMX (QYHKIUN y4eOHBIX
MPEIMETOB, B TOM YHUCIIE U «XUMHUM.

Hns  oOyuaronuxcst ¢ 3IIP, Tak ke, kKak © IS HOPMATUBHO
Pa3BUBAIOIIUXCS CBEPCTHUKOB, OCBAaMBAIOUIMX OCHOBHYIO 00pa30BaTENIbHYIO
nporpammy, JOMUHUPYIOIIEE 3HaYCHHE IPUOOPETAIOT TaKUe yeau, KaK:

* (QopmMupoBaHME HWHTEIJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHIATHIO PEHICHUH, CIIOCOOHOM
alaliTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

" HanpaBJICHHOCTh OOYYEHHs] Ha CUCTEMATUYECKOE MPHUOOIICHNUE yUYaIIuXcs
K CaMOCTOSITEIbHOM TO3HABAaTEIbHOW JESITENBbHOCTH, HAYYHBIM M|
NPAaKTHUECKUM METOJlaM TMO3HaHUs, (HOPMUPYIOIIUM MOTHBAIUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUU;

= o0ecrieyeHue YCIIOBUI, CIOCOOCTBYIOITUX PUOOPETEHUIO
OOy4arolMMHUCS ONbITa Pa3HOOOpPa3HOM JEATETbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX  KOMIIETEHIUH),
UMEIOUIMX  YHHMBEpCaJbHOE  3HAY€HWEe JUI  pPa3JIMYHbIX  BUJOB
JeSITEIbHOCTH;

* (popmupoBaHue YMEHUH OOBSICHATH U OIICHUBATH SBIICHUS OKPY>KAIOIIIETO
MHpa HA0CHOBAHWY 3HAHHUU M OTBITA, TIOJIYYCHHBIX TIPU U3YUCHUU XUMHH;

* popmupoBaHue y OOydarmUXCs TyMaHUCTUYECKUX  OTHOIICHHIA,
NOHMMAaHUsA  I[IEHHOCTH  XUMHUYECKMX 3HAaHWA IS BBIPAOOTKH
HKOJIOTUYECKU 1I€JIECO00pa3HOTO TMOBEACHUs B OBITY U TPYHOBOM
JESTENIBHOCTH B IEJISIX COXPAHEHHsI CBOETO 370POBBbS U OKpY’KaroIeh
MIPUPOJHOM CPEJIBL;

" pa3BUTHE MOTHUBALMKM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHMIO HAa OCHOBE YCBOEHHUSI OOIIEYEIIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpo(duiIsi W HalpaBICHHOCTH
nanbHeero ooy4yeHus.

Kypc HampaBneH Ha pelleHue CIeQyINMX 3aday, 00eCleuynBarONIMX
peanu3aluio JTMYHOCTHO-OPUEHTUPOBAHHOTO U JAESTENIbHOCTHOTO MOJIXOJ0B K
oOyuenuto xumuu oOyuaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOro OOIIEro
00pa3oBaHUs:



* (GopMHpOBaHKE TIEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX TIPEICTABICHHM
O BENIECTBAX, HUX MNPEBpPALIEHUSIX U MPAKTUYECKOM TMPUMEHEHUH;
OBJIaJICHUE MTOHATUIHBIM allIapaTOM U CUMBOJUYECKUM SI3bIKOM XUMUH;

" OCO3HAaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHWMHUYECKOM HAyKHd Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, XHMHMUYECKHX MpEBpalleHH
HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHHM
JKUBOM W  HEXHMBOM mOpuUponbl; YriayOJeHHWEe MpeJCTaBICHUN O
MaTepUaIbHOM €IUHCTBE MUPA;

" OBJAQJICHHE OCHOBAMH XHWMHUYECKOWM TPAMOTHOCTH: CIHOCOOHOCTHIO
aHAMM3UPOBaTh M OOBEKTHBHO OIICHWBATh JKU3HCHHBIC CHTYaIlWH,
CBSI3aHHBIC C XMMHUEH, HaBBIKAMHU 0€30TIaCHOTO OOpAIIEHUS C BEIIECTBAMH,
WCITOJIb3yEeMBIMH B TIOBCEAHEBHOM JKM3HHW; YMEHHUEM aHAIN3UPOBaTh U
IJIAHUPOBATH SKOJOTUYECKHU O€30MacHOE MOBEICHUE B IENSIX COXPaHEHUS
3JI0POBBSI U OKPY>KAIOIIEH Cpeibl;

* (opMHpOBAHHME YMEHHN yCTaHAaBIUBAaTh CBA3UM MEXKIAY PpPEabHO
Ha0JII01aeMbIMU XUMUYECKUMU  SIBIICHUSAMH U MPOLIECCAMH,
MPOUCXOMSIIUMA B MHUKPOMHUPE, OOBSCHATh NPUYUHBI MHOTOOOpa3us
BEIIECTB, 3aBUCHUMOCTh HMX CBOMCTB OT COCTaBa M CTPOCHUS, a TaKXKe
3aBUCUMOCTH IPUMEHEHHUS BEIIECTB OT MX CBOWCTB;

" IPUOOPETCHHE OIbITAa WCIOJIB30BAHUS PA3IMYHBIX METOJOB H3YYCHUS
BEIIECTB, HAOMIOZCHUS 3a WX NPEBPAIICHUSIMH TPU MPOBEACHUU
HECJIOKHBIX ~ XHMHUYECKMX  OJKCIEPUMEHTOB €  HCHOJb30BaHHEM
71a60paTOPHOTO 00OPYIOBAHMS U IPUOOPOB;

* (opMHpOBaHWE TPEACTABICHUN O 3HAYEHUW XUMHUYECKOW HAyKH W
pEIICHUN COBPEMEHHBIX JKOJIOTMYECKUX MpoOJIeM, B TOM YHCIC B
MIPEIOTBPAIICHUN TEXHOTCHHBIX U IKOJOTHYECKUX KaTacTpod.

OcobeHHocTM oTbopa n aganTaumm y4ebHOro matepmana no XmMmm

OOyuenne y4yeOHOMY TpeAMETy «XHUMHS» HEOO0XOJIUMO CTPOUTH Ha
CO3/IaHMM ONTHUMAJIBHBIX YCIOBUN /I YCBOEHHUS MPOTPaAMMHOTO MaTepuasa
obyuatomumucsa ¢ 3IIP. bonbiioe BHUMaHHE NOKHO OBITH YIIEJIEHO OTOOPY
y4eOHOTO MaTephajia B COOTBETCTBHHM C TIPHUHIIMIIOM JOCTYIHOCTH TIPH
COXpaHEHUHU o01ero 6a3oBoro ypoBHs. OH JOJDKEH MO COAEPIKAHUIO U 00bEMY
OBITh alanTUPOBAHHBIM IS 0O0yyatouuxcs ¢ 3[IPB cooTBeTcTBUU € MX 0COOBIMU
oOpazoBaTelnpbHBIMU  TOTpeOHOCTSIMU.  Creayer  OOJIETYUTH  OBJIAJICHUE
MarepuanioM obydarorumucs ¢ 3[1P mocpencTBoM ero aeTanabHOTO OOBSICHEHUS
C CHUCTEMaTUYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B TPUMEHEHUH
3HAHWN C WCIOJIH30BAHWEM IPHUEMOB AJITOPUTMU3AIMU W BHU3YAIBHBIX OTIOP,
oOyueHusi CTPYKTypUPOBAHUIO MaTepHaa.

Bonpiioe 3HadeHune NI MOJHOIIEHHOTO YCBOCHHS Y4eOHOTO MaTepuana
MUMEET OIopa Ha MEXKIIPEAMETHBIEC CBSI3U BOTIPOCOB, U3YYaeMbIX B TAHHOM KypcCe,
C TakuMHU y4eOHbIMH TIpenMeTamu Kak «l'eorpadus», «DPusnka», «buomorusy.
[To3BousIst paccMaTpuBaTh OJUH W TOT K€ YYEOHBIM MaTepuan C pa3HbIX TOUYEK
3peHUs, MEXIIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JydYIlIeMy OCMBICIEHHIO,



00J1ee MPOUYHOMY 3aKPETICHUIO OTYyYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

[Ipy nDOArOTOBKE K ypOKaM YYWTENIb JOJDKEH NPEAYCMOTPETH
dopmupoBaHre y OOydYarOIMXCS YMEHUW aHaTW3WpPOBaTh, CPABHUBATH,
0o0o0maTh u3y4aeMmblii MaTepuali, IUIAHUPOBATh MPEACTOSIIYI0 PpadoTy,
OCYUIECTBJISITh  CAaMOKOHTPOJb. HeoOXoIMMO  TOCTOSHHO  CIEIUTh  3a
PaBUILHOCTBIO peueBOro ohopmiieHHs BhICKa3biBaHU oOyuatomuxcs ¢ 311P.

B cBsizu ¢ 0COOEHHOCTSMHM TOBEACHUSU ACATEIBHOCTU OOYYaIOIIUXCS C
3IIP (pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAMM CTPOKAUIIHIA
KOHTPOJb COOJIOJICHUS TMpaBUJ TEXHUKU O€30MacHOCTH TPU TMPOBEICHUU
J1a00paTOPHBIX pabOT B XUMHUUYECKOM KaOUHETE.

MpumepHble Buap! aeatenosHocTy obyyatowmxca ¢ 3MNP, obycnosneHHble
ocobbimmnobpasosaTenbHbIMKU NOTPEBHOCTAMMU M 0becneyunsatoLme OCMbICNEHHOE
OCBOEHWE coaepKaHnm obpasoBaHMA NO NpeaMeTy «XMMna»

Conepskanue BHJIOB JesTellbHOCTH oOyuarommxcs ¢ 3[1P Ha ypokax xumun
ompeenseTcs uxX 0coObIMH 00pa3oBaTeIbHBIMU OTpeOHOCTAMH. [ToMHIMO
mupoko ucnoyb3yeMbix B OOIT OOO oOmux 11 BceX 00ydYarolIuxcs BHIOB
JeATEIIbBHOCTUCIICAYET YCUIUTh BUIBI JEATCIIBHOCTH, CTICIIU(UUHbBIC JIJIs JaHHOK
KaTeTOpUH 00YUaAIOIIUXCS, I 00€CTICUCHUSI OCMBICIICHHOTO OCBOSHUS
coJiep KaHus 00pa30BaHUATIO TIPEAMETY: YCHIICHHE TTPEIMETHO-TIPAKTHISCKOM
JEATEeILHOCTH C aKTUBHU3AIMEH CEHCOPHBIX CHCTEM; YEPEIOBAaHUE BHJIOB
JEATEILHOCTH, 3aJICHCTBYIONINX Pa3IMYHbIC CEHCOPHBIE CHCTEMBI; OCBOCHHE
MaTepHuaa ¢ OIMOPOH Ha aJITOPUTM; IIOMIATOBOCTH) B U3YYCHUHM MaTepuaa;
WCITOJIb30BAaHUE JIOMOJIHUTEILHON BU3YaIbHOW OTOPHI (TIJIaHBIL,00pA3IIhl, CXEMBI,
m1abJI0HbI, OTIOpHBIE Ta0IuIbl). {11 pazButus y oOydaroruxcs ¢ 3[1P ymenus
JIeJaTh BBIBOJIBI, ()OPMHUPOBAHUS TPAMOTHOTO PEUEBOT0 BHICKA3bIBAHUS
HEO0OXOIMMO MCIIOJIb30BaTh OMOPHBIC cioBa U Kiuire. Ocoboe BHUMaHUE
cleayeT yASIUTh 00YUYEHHUIO CTPYKTYPHPOBAHUIO MaTepHaia: COCTaBJICHUE
PHUCYHOYHBIX U BEpOAJIbHBIX CXEM, COCTaBJIEHUE TaOJIHUII, COCTABIICHUE
KJ1accuUKaIA ¢ 0003HAYCHHBIMU OCHOBAHMSIMU JIJIS KJIACCU(PUKAIIIHT U
HaITOJTHEHHE UX IIPUMEPaMH U JIp.

[TpumepHas TemMaTH4eCcKass U TEPMHUHOJOTHUYECKAS JICKCUKA COOTBETCTBYET

OOII OO0O0.

st obyuatomuxcst ¢ 3[IP cymiecTBEeHHBIMHU SBISIFOTCS TIPUEMBI
paboThI ¢ JIEKCHUYECKUM MaTepuasioM 1o npeamety. [IpoBoaurtces crnienuanbHas
paboTa MOBBEJICHHUIO B aKTHUBHBINA CIIOBAPh OOYYAFOIIMXCS COOTBETCTBYIOIICH
TEpMUHOJIOTHH. V3ydaeMble TEpMHUHBI BBOJISATCS HA MTOJIMCEHCOPHOM OCHOBE,
o0s13aTebHa BU3yaIbHAs TIOIJICPIKKA, AITOPUTMBI pabOTHI C OTPE/ICIICHUEM,
OTIOPHBIC CXEMBI JIJIST aKTyaTH3allid TEPMUHOJIOTHH.

MecTo yuyebHoro npeamerta «Xumua» B yuebHOM nnaHe

B cootBerctBUM ¢ DenepanibHbIM TOCYJApCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAApPTOM OCHOBHOTO OOIIEro 00pa3oBaHMs Y4eOHBIM MpeaMer «XUMHUsD)
BXOJIUT B PEAMETHYIO0 00J1acTh «ECTeCTBEHHOHAYYHBIE MTPEAMETBI» U SIBIISAETCS
00s3aTENbHBIM 7151 U3yUEHUS.



VY4eOHbIM MIIaHOM Ha €€ n3yueHue oTBeAeHO 136 ydeOHbIX yacoB — 1o 2 4
B Hezielnto B 8 1 9 Kilaccax COOTBETCTBEHHO.

Copepxanue yueOHOro mnpeaMera «XHUMHsS», MPEACTABICHHOE B
[IpumepHoii pabdoueii mporpamme, cooTBeTcTByeT @I'OC OO0, pazpadoTaHo C
yueroM [IpumepHOl OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHus MO Y4YeOHOMY MpeaMeTy «XHUMHs», COOTBETCTBYET
[IpumepHOli  aganTUPOBAaHHONW OCHOBHOM  0Opa3oBaTEIbHON  MpOrpamMme
OCHOBHOTO 00IIero 00pa3oBaHUs OOYyYArONIUXCS C 3aJCPKKON TCUXHYECKOTO
pa3BUTHSL.



COJAEP)KAHUE OBYUEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MoO3HaHHS B XUMHUHU. UMCThIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbl. XHUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KOoJM4ecTBa,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duzryeckre U XMMUYECKUE SBJICHUSI. XUMUYECKasi peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiamMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOU MPOBOJIOKU, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SABJICHUN, HAOIIOIEHUE U
ONMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jiokeHHe T'HMIPOKCHIa
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE keiie3a ¢ pactBopoM cosu meau (11),
U3y4YeHUE CIOCOOOB Pa3eJIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JAaHHME MOJENEH MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu TropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.

TennoBoit 3¢p(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M SHAOTEPMHUYECKHE pEaKIUH. TOMIMUBO: Yrojib M MeETaH. 3arps3HEeHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.



Bopopon — nsneMeHT u mpocToe BemecTBo. HaxoxaeHnue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpPOJZI€ U B KU3HU 4deloBeKka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUpPOAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmuecknx coemuHeHnid. Oxcuzapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosneoOpasyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajubllueM) (BO3MOXKHO HCIMOJIb30BAHHE BHJICOMATEPUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKMX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
uzydyeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalhu3aluH, IOJTYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/lad IO TeMe «BakHeWlne Kiaacchl HEOPraHUYECKHUX
COEIMHECHUI.



Iepuoanuyecknit 3akoH u Ilepuogmyeckas cucreMa XHMHYECKHX
aiemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METALIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[lepnogmueckon cucteMbl Xumuyeckux 3meMmeHToB 1. M. MenneneeBa. 1lepuonst
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPHOAA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30oTonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnomnueckon cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CHCTEMBI XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Ipouiecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KakK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITHUH, SBJSIOIIKUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAYyYHBIE TOHATHUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTE3, Kiaccu(ukaius, TMNepUOJUIHOCTb, HaOIIOCHNUE,
DKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aToM, OJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUZ,
M30TOIIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIHUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAaHETHI, 3B€3/bl, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.



['eorpadusa: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPOAIDI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MNEPUOAOB, KalausA, KaIbLUA U HX
COCIMHEHHA B COOTBETCTBMM C TIIOJIOKEHHEM »3JIEMEHTOB B Ilepuoguueckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BBl XWMHYECKOW CBA3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHMUS.

[ToHsiTHe 0 CcKOpOCTH XuUMHUYecKoil peakuuu. lloHste 00 oOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTre 0 xumudyeckom paBHoBecun. DakTopsl,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHMI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HWCIOJIB30BAaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHu3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xumuueckoi csizu. Crenens aucconuanuu. CUIbHBIC U ClIa0ble AJIEKTPOJIUTHIL.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconnanuu. KauectBeHHbIe peakiiny Ha MOHBL. [loHATHE O THIpOIU3€E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEMETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura M anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakuuu
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHUCIOT, MIEJIOYEeH U COJIeH
(BO3MOYKHO  MCIIOJIb30BAHME BHJEO MaTEpUaOB), IPOBEJCHHE  OIBITOB,



WUTIOCTPUPYIOIINX ~ NPU3HAKW  NPOTEKaHUs  peakuuil  HOHHOTO  OOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
AKCIIEPUMEHTAJIBbHBIX 3a]1a4.

Hemertanibl 4 MX coeAMHEHUSA

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaIaMH, WIeJIo4aMH). XJIOPOBOJOPO/I.
ConsHas KucCiIoTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxHeHlme XJOpuibl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYEeCKue CBOMCTBA. OKCHUIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKalge B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a MOMY4YeHHMsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Conu CEpHON KUCIOThI, KAY€CTBEHHAs pEeaKlys Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTPaHEHHE B MPUPOE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKkue 1 XMMUYEeCKHUe CBOMCTBA, MOJMyyeHrue U npuMenenue. Coiau aMMOHUS,
X (U3NYECKUE U XUMUYECKHE CBOWMCTBA, MpUMEHEeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crheuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHUSI B KadyeCTBE MHHEpaJIbHBIX
yno0opeHnil. XuMu4ecKoe 3arpsi3HeHHe OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annotpornuele Monupukammu docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaoTa, Pu3NIECKUe U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB |IVA-rpynmnel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpOA,  AJUIOTPOIHBIE
Moau(uUKalKMKu, pPacIpoCTpaHeHHEe B NpUpoJe, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux



bu3ndecKkne W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKHUBBIC OPTaHU3MBEI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecCKrue MpPOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KWMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (HU3NUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHWKK YTIEBOAOPOAOB (yroib, NPUPOIHBIA Ta3, HEDTH),
OPOAYKTHl WX TepepaboTku (OEH3MH), UX pPOJib B OBITY W MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IOJyYEeHUE U
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, X UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0€30MacHOro MCHOIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
UX TIPOTEKAHMS, OMBITHI, OTpaxaromue (U3NYECKUE W XUMHUUYECKHE CBOICTBA
TaJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOJCHUE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEJIEHNE KAaUECTBEHHOM peakIuu Ha cylbdar-
WOH W HAOJIOJeHHWE TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCIAUHECHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U HU3yUeHHE MPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXKHO  HCIIOJB30BAHHE  BUJAEOMATEPHUAJIOB), U3y4eHUE  Mojelen
KPUCTAJUIMYECKUX PEIETOK anmasa, rpadura, ¢ynepeHa, O3HAKOMIIEHHE C
poLeccCOM  aACOpPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MojyueHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHUE KAYeCTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



MPOAYKIIMEN CUJIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHUE 3KCHEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenIe HeMETAIUIBI U UX COCTMHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO6m1as XapakTepUCTUKa XMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHM
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMUYECKUX diemMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayuindeckasi CBsi3b U
METAJTMYECKas ~ KpUCTA/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTaioB. Ou3nueckue U XUMHUECKHE CBOMCTBA MeTaylioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppoO3WHM METAJIOB, OCHOBHBIC
CIOCOOBI 3amUThl MX OT Kopposww. CIuiaBel (CTajlb, YyTyH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
sanemeHnToB /. M. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJECHUE B IMPUPOJE.
dusznyeckue ¥ XMMUYECKHUEe CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCUIbI U
TUJIPOKCUAB HaTpus MW Kanusa. [I[puMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIMHEHNM.

[IlemoyHO3eMENBHBIE METAUIBI MAarHUd W KaJbLMK: TOJIOKEHHE B
[Tepuomuueckont cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHUE B pupoae. PU3N4YECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelinue coequHEHUS Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HAaXOXICHHWE B mpupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aTOMa, HAaXOXKJAeHUE B mpupoae. dDusnmyeckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCuabl, THAPOKCUIBI U comun kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJyYCHHE.

Xumuueckuu Ikcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAZIOB W CIUIABOB, HX (DHU3UYSCKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILECCA TOPEHHUS XKeEJe3a B KUCIOPOJE
(BOBMOXXHO  MCIIOJIB30BAHME  BHIEOMATEpUANIOB), IPHU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, [IMHKA, JKEJIe3a
(I u xenesza (111), meau (11), HaOmrOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJJaMEHH HWOHAMU HaTpusi, Kalusd U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEHICHHE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 o TeMe «BakHenmne
METAJIJIbl U KX COCTUHEHHS.



XHUMUA M OKpY:KaolIas cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM >XM3HM YelnoOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObITy. IlepBas momous npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (MpedesibHas J0ImycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHnn 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHrue o0pa3loB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemmuoie ceazu

Peanmusannss MeXOpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHATHUH, SBISAIOIINXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHHE, ITAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHAIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsij, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHHEPATbHBIE
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOMN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpPHEHTAUHW W
pacIIMpEHNE ONbITA ACITEILHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTU BIANETh JAOCTOBEPHOU HH(pOpMAaIUeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS. O COLMAJIBHBIX HOPMAax M NPaBUJIAX MEKJIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XWUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4yeOHOM JeATeTbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS NIPUPOIBI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON W YHUTATEIbCKOM KyJbTYpPBl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,



UHTEpEC K OOYUYEHUI0 M II03HAHUIO, JII0O03HATENbHOCTh, TNOTOBHOCTb U
CIOCOOHOCTL K  CamMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATENIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBbI 00pa3 >KU3HHM, OCO3HAHWE IOCIEACTBUI U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEATbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIyaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JIOrNYecKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MpPHUpOJie KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEed TPUPOIHOM CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIICISIOT 3HAYUMBIE TSt
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4E€OHBIX IpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUUI M3 3TUX NpPeAMETOB (OPMUPOBATh MPEACTABICHUE O LIEJIOCTHON
HAyYHOW KapTHMHE MUpPA, U YHUBEPCAJIbHbIE yUeOHbIE IEHCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpbIE OOECIeuuBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEATEIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Bba3oBble Jjoruueckue AeicTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS! MPU OCBOEHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
NPU3HAKK, YCTAHABIMBATh B3aWMOCBS3b C JPYTMMH TOHATHUSIMH), HCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMKU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, ACTYKTUBHBIC, 10 aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YyMEHUE TPUMEHITh B TIPOIECCE TO3HAHWUA TOHATHS (NMPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHYECKON peaKIny — MPU PEIIeHUH Y4eOHO-TIO3HABATENbHBIX 3a7a4, C YUYETOM
TUX MOJICTBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3yYaEMbIX MPOIIECCAX U SABICHUX.

ba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KadeCTBE OCHOBBI I (POPMUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUIA;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd M MPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHWE HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 PE3yNbTaT, (OPMYIUPOBATH 0000IICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPE/IEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpO aKTUBHOTO MCIOJIB30BAHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATIBHYIO (OpMY MpeAcTaBIeHUs UH(DOPMALIUU U
WUTIOCTPUPOBATh peIlaeMble 3a/adydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
Ipyrumu opmamMu rpadMKu U UX KOMOUHALIUSIMU;



YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B Mpolecce ydyeOHOH W
MCCJIEI0OBATENHCKONU JEATEIbHOCTH MUH(MOPMAILIMIO O BIMSHUU IPOMBIIIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOUIEH NPUPOIHON
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IelCTBHS:

YMEHHMs 3ajJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3aauH;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JENaTh MPE3ECHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTO OMNbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM W  MCCIENOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSA
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIM AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMbl€ B YCJIOBUU 33/IaHUN.

IHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHOW oOjacth  «XUMHUS», BHUIBI
NEATEIbHOCTH MO  MOJYYEHUIO HOBOTO 3HAHUA, €ro HWHTEepIpeTaluu,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMUMHUYECKHX INMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHBb



OKHUCJICHUSI, XMMHUUYECKasi peakius, KiacCUpUKalus peakuui: peakuuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, pPeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIMH, TEIII0BOU A EKT peakium,
SAIpO aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHash OpOWTallb, PagnyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI U HEMOJISIPHAs KOBAJECHTHAs! CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAaCTBOpP, MACCOBas JOJs BEIECTBA
(mponeHTHAsl KOHLIEHTpAI|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBiIeHHS (GopMyll
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIU;

OTIPEJIENSTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpbeiBaTh cMmbica llepuonmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE [EPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosiokeHus B llepuogumueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyro ¢dopmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U
OoJbllINe TNEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HUMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemedHToB [J[. H.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sApa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacnpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XUMHUYECKUX IIPEBpPALICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O M MOJSIDHYIO  MAacCChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEAKIUU;



NPUMEHSITh OCHOBHBIE OTEpPAIlMU MBICTUTEILHON NeATeIbHOCTH — aHAN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMAaTHU3alHI0, KJIacCH(UKAIINIO,
BBISIBJICHHE TPUYMHHO-CIIEACTBCHHBIX CBS3€H — JUIS WM3Y4YCHHsI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClIeIOBaTh  TpaBWJIaM  I[IOJIb30BAHUS  XUMHYECKOW  TIOCYyIOH U
7abopaTopHBIM 000pYJIOBaHWEM, a TaKXKe TMpaBWjiaM OOpaImIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAa M KHUCJIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xonIy oOyueHus B 9 kj1acce npeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHWOH, NPOCTOE BEHIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIUIOBOU d(PdeKT
peakiuy, MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTUYECKAs IUCCOLMALNS, PEAKIMM HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, oOOpaTUMble U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakuuu, MPEeAeIbHO AOMyCTUMas
koHueHtpanus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSITh ITU TOHSATHUS MPU ONMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;
WCIIOJIB30BaTh XUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJeHUS (opmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEéHHOMY KJIAcCy COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBS3M (KOBaJEHTHas, WMOHHAsg, MeETaUIMuecKkas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsii MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;



packpeiBath cMmbica Ilepuommueckoro 3axkona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyarth MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1no0odHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaueHUsl, KOTOpbIE MMEIOTCA B TNEPUOJUYECKOM Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUA  AaTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DBJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npeaenax MajblX IEPUOIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIAaCCU(DHUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUueckrue XUMHUYECKHE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUSI DJEKTPOJIUTUYECKOW IUCCOLMAIMU  KHUCJIOT,
LIEJ0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEHETUYECKOM CBS3H MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKHX TMPEBpaIleHud B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coONMOaTh  MpaBuUja  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKLUHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPAHHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOro rasa);

NpPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OpoMu-,
uoaua-, kKapobonar-, ¢ocdar-, cuwimkar-, cyibdar-, THIPOKCUI-UOHBI,



KaTHOHBI aMMOHHMSI M HMOHBI M3yYEHHBIX METAJIOB, NMPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKHUX BEIIECTB;

IIPUMEHSATh OCHOBHBIC OIEpAIlii MBICITMTEIBHON JICATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEMATU3aIuI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€d — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUSA —
HaAOJIFOICHUE, M3MEpPEHUE, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).
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Ne n/m Bcero Konrpoububie IIpakTHyeckue
NMPOrpaMmblI o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BaxkHas 00/1aCTh
1.1 €CTECTBO3HAHUS U IIPAKTHUECKON 5 2 bubmorexa LIOK
' P https://m.edso0.ru/7f41837c
JEATENLHOCTH YEJIOBEKA
bubnunoreka LIOK
1.2 B 15 1
CHICCTRA M XHMITHECKHIE peaKiii https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne /i Konrpoasubie IIpakruueckne (uuppoBbie)
IporpamMmmaI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriydiieHue 3HaHu| 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakiuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmorexa LOK
' TPyIHBL £-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa HOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazgeny 25

Paszngena 3. MeraJLiibl 1 X COeIMHEHUA
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bubnunoreka LIOK

3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiire Metasuibl ¥ UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 MaTepuaibsl B )XU3HU YEI0BEKA 3 bubnnorexa LIOK
' = p https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KosmuecTBo yacos DJIEeKTPOHHbIE
[
o/ Tema ypoka B Konrpoiabubie IlpakTuueckue  UHpoBbIE
cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 [Ipeamer xumun. Posap XumMuu B KU3HU 1 bubnmoreka [JOK
yeJoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktruyeckas padora Ne 1 «IIpaBuiia paboTs
3 B J1a0OpaTOpHH U IPUEMBI 0OpaIlICHHS C 1 bubmorexa [JOK
PaTOPHI 1 TP part https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabota Ne 2 «Pa3nencHue
5 cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHOMN 1 bubmmorexa LIOK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBIH MOTICKYIIHI https://m.edsoo.ru/ff0d2aéc
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubmuorexa [JOK
XAMUYECKHAX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U Cl0XKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YJAPHOE YA https://m.eds00.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB. Bu6 OK
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 nomorexa L

XHUMHUYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OrtHocuTeNnbHas aTOMHAs Macca. bubmuorexa [JOK
11
OtHocuUTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COEeINHEHNHU https://m.edsoo.ru/ff0d350c
13 KommmuectBo BemecrBa. Mounb. Mousipaast bubnnoreka [HOK
Macca https://m.edso0.ru/ff0d5230
14 dOu3nIecKue U XUMUYECKHE SIBIICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy u ycnoBusl MIPOTEKaHUS bubmmoreka [JOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brruucnenus konmdecTBa, MacChl BEIIECTBA 110 bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHYECKAX peaKIui
18 (coemuHeHHUs, pa3IOKCHHS, 3aMEIICHUS bubmorexa LHOK
5 P > SAMCHILEHIT, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukIoneauct. O0o0mEeHne bubmmorexa LHOK
' B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHUH
KonTponsnas padora Nel no teme «BemectBa bubnuorexa [IOK
20
U XUMUYECKHE PEAKIIN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
21 KHC?I}(;XO — 3JIEMEHT U IPOCTOE Beﬂyzcmo bubmmorexa [OK
pon P B ' https://m.edsoo.ru/ff0d448e
O30H
dOusndecKknue 1 XUMHUYECKHE CBOMCTBA
22 KHCIopo/ia (peakinu OKUCICHHUSI, TOPEHHE) bubmmorexa [OK
poa tpeartt - TOP ' https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcuaax
23 Crioco0BI MOJTydeHHUsT KHCIIOpOia B bubmmoreka [JOK
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1abopaTopuu ¥ MPOMBIIIIIEHHOCTH.
[Ipumenenue kucmopoa

TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK

24 MOHATHE O TEPMOXMMHYECKOM YPaBHCHHH, https://m.edsoo.ru/F0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
Tonmnuso (HedhTh, Yroiab U METaH).
25 3ar 513H€I§I/Ie(1;03 ” a, criocoObI iro bubmorexa LOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonmyuenne u cobupanue Kucjiopoaa bubmorexa LIOK
i . p pOAa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
97 Bogopon — sneMeHT u mpocToe BEIIECTRO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTie 0 KUCIIOTaX U COJISIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas pabora Ne 4 o Teme
31 «ITonyuenne u cobupanme BogOpoOaa bubmiorexa LOK
yi . p HOPOd, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE e€ro CBOMCTBY
N bubmuorexa [JOK
2 M 7 . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/ffod542e
Brruucienusa o0b€Ma, KOJIMYECTBA BEIECTBA
33 rasa I10 €ro U3BECTHOMY KOJHUYECTB bubmiorexa LOK
B y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA W 00BEMY
34 Brruncnenus 006EMOB ra30B MO ypaBHEHUIO bubnmuotexa [JOK

pCaKuu Ha OCHOBC 3aKOHaA 00BEMHBIX

https://m.edsoo.ru/ff0d5708
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OTHOIIIEHUH I'a30B

35 duznyeckue U XMMHUYECKHUE CBOICTBA BOJIbI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. 11 0
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOpaX httos://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. HacblieHnbie u
37 Helfacm epHHBIe paCTBO Bl MaICHCOBa;I oJIst bubmorexa HOK
B P DEL- A https://m.edsoo.ru/ff0d5b40
BELIECTBa B pacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpuroroBrieHue pacTBOPOB C ONpeAeaEHHON bubmmorexa LOK
P . . P p pedt https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JI€i paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas padora Ne2 o teme bubnnorexa [HOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHU4YeCcKue CBOWCTBA bubnuorexa [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kiaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne n XUMHUYECKUE CBOWCTBA KUCIOT bubmmorexa [OK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnuotexa [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuueckas padbora Ne 6. Pemenue bubnnorexa [JOK
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OKCIICPUMCHTAJIbHBIX 3aJa4 110 TEME
«OCHOBHBIE KJIACCHI HEOPraHN4CCKUX

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

COCITUHEHUN
48 ['eneTnueckas cBsI3b MEXKy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
m I https://m.edsoo.ru/00ad9cb?2
50 KontponsHas padora Ne3 no reme "OCHOBHBIE bubmumoreka [IOK
KJIaCChl HEOPraHUYECKUX COCAUHECHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHUYECKHX dIeMeHTOB. [lousTue o nax bubmmorexa [IOK
’ Thyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
[Tepnonnueckuii 3akon u [lepuoanueckas
52 cucTeMa XUMMUYECKuX aemMeHToB . U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ileproasl, TPYMHIIBL, HOATPYIIIEL Bubmorexa ITOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bu6nmoreka [JOK
M3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMmeHTOB [leproanyeckont cucrems J[. 1 bubmorexa [JOK
pHOA o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTiKa XUMHYECKOTO 2JIEMEHTA TTO
. bubnuotexa [JOK
56 ero nosioxeHuto B [lepuognueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leproauyeckoro 3akoHa st
57 a3BUTHS HAyKu U nipakTuku. [{. U bubmorexa HOK
p YK B p . e https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbBIN, IEAAroT U rPakIaHuH
bu6mmoreka [JOK
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB

https://m.edsoo.ru/00adaab8
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XUMHUYECKHX dieMeHTOB/ Beepoccuiickas
IpoBepoyHas pabora

bu6mmoreka [IOK
59 Honnast xumucckas cosb . https://m.edsogru/OOadac34
60 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeMOJIsIpHAs XMMUYECKas CBS3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH okucneHHs 1 https://m.edsogru/OOadae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubnmorexa LHOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsogru/OOadbO76
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnnorexa [HOK
aroMa. XHUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE U 1 bubnuorexa [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9cb?
68 PesepBHblil ypok. O60611eHNE U 1 bubnnoreka [JOK
CHCTeMaTHu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

N Koau4vecTBo 4acoB DJIeKTPOHHbBIE

]

w/n Tema ypoka B Koutposbnubie Ilpakruueckne  UHPpoBbIE

cero padoThbI padoThI o0pazoBare/ibHbIC
pecypchl
[Tepuonuueckuii 3akoH. [lepronnueckas
bubnunorexa LIOK
1 cHUCTeMa XMMHUYECKuX 3yeMeHToB []. U. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XHMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p p https://m.edsoo.ru/00adb6h6
MIePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMu4yeckoil CBA3U U THIEI 1 bu6nmoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[loBTOpEHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmuoteka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbchb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOM peaKIuu.

7 ITonsiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK

P https://m.edsoo.ru/00adbe9a
peaKIusxX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

3 @akTOophl, BIUSAIOIINE HA CKOPOCTh 1 bubnunorexa LIOK
XMMHYECKOHN PEAKIIMU U MTOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 but6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3MEKTPOIUTHUECKOMN THCCOLMALINN. 1 bubmuoteka [IOK

CunbHbIe U cliabble IEKTPOIUTHI

https://m.edsoo.ru/00adcd68
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but6mmoreka [IOK

11 u 7
OHHBIC YPABHCHHA peakitit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT U OCHOBAHUI
12 B CBETE IPEICTABICHUNA 00 bubnnorexa LHOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITIU
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIMTHUECKON Bubmaorexa ITOK
pedl p https://m.edsoo.ru/00add8b2
JIUCCOLTHALIANA
14 [TonsaTre o ruApoIU3€E COJIEN Bubmaorexa ITOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK

15 00600 %

ODIICHUE 1 CHCTCMATH3AIHA SHARIH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padbora Ne 1. «Pemenue bubnnorexa [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme

17 <<9J‘IGII()T OJ'II/ITI/Ip‘IeCKa}I HCCOLMALS buGnuorexa [IOK

p a HHATHL https://m.edsoo.ru/00addecO
XHWMHYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubmuoreka [IOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopon. ConsiHast KUCIIOTA,

19 XI/IMII/)IIIGCKI/I: CBOWCTBA, IIOJIVYCHUE bubnmorexa [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «[Tonyuenne conIHON KUCIOTHI, U3yUEHHUE €6 bubnmorexa [JOK
. i 1Y https://m.edsoo.ru/00ade348
CBOICTBY
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX

21 €aKIUil, ECIIN OOUH U3 PEarcHTOB JIaH B bubmmorexa TIOK
PEAKIHH, A P o https://m.edsoo.ru/00ade488
N30BITKE

99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnuotexa [JOK
TPYIITIBI https://m.edsoo.ru/00ade64a

23 ANOTpOIHBIE MOJAU(PUKALINN CEPBI. bubmuoteka [IOK
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Haxoxnenue cepbl 1 €€ COeTMHEHUN B
npupoje. XuMHUYECKHE CBOUCTBA CEPhI

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

CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK

24 o
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802

o5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUECKUC bubnmnoreka HOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklny, JIexKallle B OCHOBE

26 MPOMBIIIJICHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [JOK
CEPHOU KUCIIOTHI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COEAUHEHUSIMHU CEPbI

97 Brruncinenne MaccoBoM J0JIM BBEIXO/a bubmuoreka [IOK
MPOAYKTa PEaKL1 https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTrKa 1eMeHToB VA-

28 rpynIsl. A30T, paclpoCTPaHEHUE B IIPUPOIE buGnuorexa [IOK

PYTUIEL » Pacpoctp . PHPOZE, https://m.edsoo.ru/00adeea6
¢bu3nuecKkrue 1 XuMHUYeCcKre CBONCTBA

29 AMMHaK, ero Gu3N4ecKue 1 XUMUIECKHE bubnuoreka [IOK
CBOICTBA, OJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuyeckas pabora Ne 3 o Teme

30 «IlonyuyeHne amMmmuaka, U3y4yeHue ero bubmmorexa [TOK

. ya » 13YH https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KuCnoTa, e€ pusnyeckue u bubmmnoreka HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS

39 B KQ4€CTBE MUHEPAIbHBIX yOOPEHUN. bubmuoreka [IOK
XHUMHUUECKOE 3arpsA3HEHUE OKPYXKarOLen https://m.edso0.ru/00adf518
CpeIbl COEIMHEHUSIMHU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE Bubmmorexa [IOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YeHUE
34 Hcnons3oBanue ¢pocdaToB B KauecTBe bubnmnorexa [JOK

MUHEpaJIbHBIX yI0OpeHuil. 3arps3HeHne

https://m.edsoo.ru/00adfc20
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MPUPOIHOM cpenbl hochaTamu

VYriepoa, pacpocTpaHeHHe B IPUPO/IC,

bubnunoreka LIOK

35 .
(bU3UYECKre U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3snveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubmuorexa [IOK
poOJIEMBI, CBS3aHHBIE C OKCUIOM YIepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CoNu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme
38 "[TosrydeHue yrieKuciioro raza bubmmorexa [JOK
yi yr j \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [TepBoHavaIbHBIC TOHATHS 00 OPTAaHHMYECKUX bubmuoreka [{OK
BEILIECTBAX KAK O COCMHEHUAX yIiiepoa https://m.edsoo.ru/00ae054e
40 KpeMuunii u ero coeiuHeHUs Bubmiorexa OK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 33714 0 TEME bubmorexa HOK
p . https://m.edsoo.ru/00ae0bf2
«BaxHeinme HeMeTauTbl U UX COSTUHECHUS»
42 KonTtponbHas pabota Ne3 o reme bubmmnoreka HOK
«BaxkHelme HeMeTaUTbl U UX COEJTUHEHUS» https://m.edso0.ru/00ae0el8
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuoreka [IOK
CBSI3b M METAJUTMYECKAs] KPUCTAIUTYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYeCKre CBOMCTBA METAJIIIOB
XUMHYECKHE CBONCTBA METAJIIOB.
44 DNEKTPOXUMUYECKHUHN PsIl HAPSHKEHUN bubmorexa [JOK
P AR p https://m.edso0.ru/00ae1156
METaJIJIOB
OOu1re crnocoObl MOTYyYeHHS METAILIOB.
bu6nunorexa LIOK
45 CniaBbl. BeruuciieHust o ypaBHEHUSIM

XUMHNYECKUX peaKHI/Iﬁ, €CJIM OAUH U3

https://m.edso0.ru/00ae1156
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pPEareHTOB COACPIKUT IIPUMECH

46 ITousiTre 0 KOPPO3UU METAIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bub6nmoreka [IOK
47
[lenourpie MeTan bl https://m.edsoo.ru/00ael4b?2
48 OxcHUabl ¥ THAPOKCUIBI HATPUS U KA bubnnorexa LHOK
A AP A P https://m.edsoo.ru/00ael4b?2
Illenoyno3eMeNbHBIE METAJLIbI — KAJIBIUN 1 bubmuorexa [IOK
49 .
MarHuu https://m.edsoo.ru/00ael15e8
50 Baxxueiiiine coeTUHEHNUS KA bubnnorexa LHOK
a H https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
N N bubnunoreka LIOK
52 K 9]
€CTKOCTb BOJIBI U CIOCOOBI €€ yCTpaHEHHs https://m.edsoo.ru/00ae 1886
53 [IpakTuueckas padbora Ne 6 o Teme Bbu6moteka [JOK
"YK€cTtkocTh BOJIBI M METOIbI €€ YCTpaHEHUS" https://m.edsoo.ru/00aelae8
bubnunoreka LIOK
54 An I
FOMHHHH https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
TUIPOKCHIA https://m.edso0.ru/00aelc64
bu6nmorexa LIOK
K
56 e1eso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xkene3a (1) u bubmuoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
[IpakTnueckas padbora Ne 7. Pemenue
59 HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnnorexa [JOK
P o A https://m.edsoo.ru/00ae3de8
«BakHele MeTaibl U UX COEOUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
. bubmuoreka [{OK
60 peaKIui, eCIIi OJTUH U3 PEarcHTOB JIaH B

H30BITKE WJTH COACPIKUT NPHUMECH.

https://m.edso0.ru/00ae1750
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Brruncinenuss MaccoBOM TOJIH BEIXOZA

MIPOYKTa PEaKuu
61 O06o001eHre u cucTeMaTr3aIs 3HaHUH 1
62 KonrtponsHas padora Ne4 o reme 1
«Baxuelnime MeTaibl U UX COCIUHEHUSY
63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bubnmnoreka HOK
YKU3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH 1 bubmmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponb xumMuM B perieHny SKOJIOTHYECKUX 1 bubnuoreka [IOK
npooiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHue u 1 Bbu6moteka LJOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepadotanHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 'a6puensu O. C., Bockoboitnukosa H. I1., flurykoBa A. B. HacronbHas kHura yqurens.
Xumust. 8 ki1.: Meroauueckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTUUECKUX
pabort. 8 k1. K yueOnuky O. C. I'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
kiacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe mocodue k yueonuky O. C. ['abpuensiaa «Xumusi». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol k yueoHuky O. C. 'abpuensna «Xumus. 8 Kiace» :
Metonmdeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHojorundeckue kapTol K yueoHuky O. C. ['abpuensna «Xumus. 9 kiacey :
metoauueckoe nocodue / JI. . Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KonTpoabsHble 1 poBepouHble paboThl k yueOHuky O. C. I'abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JTaHHBIE

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

[{OK

http://www.chemnet.ru Mazeta «Xumua» n cant gnga yuntens «5 nay Ha ypok XuMum»
http://him.1september.ru EguHas konnekums LLOP: MpeameTHasa konnekums «Xummna»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4YHbIE SKCEPUMEHTHI:
xnmus. Konnekuuna Poccuinckoro obueobpasoBatensHOro noprana
http://experiment.edu.ru ANXUMUK: cant J1.KO. Anukbeposon
http://www alhimik.ru Bcepoccunckasi onvMmnuaga LWKOSTbHUKOB MO XMMUK
http://chem.rusolymp.ru OpraHudeckas XuMusi: ANEKTPOHHbIN y4eOHUK AN cpefHen LKOnMbI
http://www.chemistry.ssu.samara.ru OCHOBbl XMWUW: 3NEKTPOHHbIN y4eBHMK
http://www hemi.nsu.ru OTKpbITbIN KONNeaK: Xumus
http://www.chemistry.ru [JuctaHunoHHasa onumMnuaga no XMMun: TENEKOMMYHUKALNOHHbIN
oOpasoBaTeribHbIN NPOEKT



