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Conepxanre yaeOHOTO MpeIMeTa

IlepBoHayajbHBIC XUHMHYECKHE NOHATHS

IIpeamer xumuu. Ponb XMMUM B KM3HU 4ellOBeKa. XMMMs B CHCTeMeE HayK. Teila u BeliecTsa.
dusnyeckue CBOKMCTBA BEHIECTB. ArperatHoe cocTosHME BenlecTB. [loHsATHE O MeTonax MO3HAHMA B
xuMuu. Yncteie BemecTBa u cMecu. CriocoObl pa3/ieieHus: CMEcei.

ATOMBI ¥ MOJEKYJIbl. XUMHUYECKHE AIEMEHThl. CHMBOJIBI XMMHYECKHUX 3JIeMeHTOB. [IpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyina. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemlecTB. OTHOcuTeNbHAsE aToMHasg Macca. OTHocuTeNnbHasE MOJIEKYJsipHas Macca. MaccoBas
JOJIs1 XUMHYECKOT'0 2JIEMEHTA B COCIUHEHUU.

KomnuectBo BemectBa. Monb. MossipHas Macca. B3auMocBs3b KOJNMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IMHMII BemiecTBa. Pacuérel o hopmynamMm XMMHUUYECKUX COEAMHEHHH.

Du3nYecKue U XUMUYECKUE SBICHMSI. XUMUUYECKash PEaKkus U €€ MPU3HAKU. 3aKOH COXpPaHEHUs
Macchl BellecTB. XHMMHUYecKHe YypaBHeHHUs. Kiaccupukanus XUMMUYECKMX peakuuil (coenuHeHus,
paznioKeHus, 3aMelIeHus1, 0OMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOM TIOCYyNOH, MpaBwiaMu padOThl B JlaboOpaTopuu U HpUEMaMHU
oOparieHus ¢ J1abopaTopHbIM 000pYJOBaHUEM, U3YUYEHUE U ONMCaHUE (U3MUECKUX CBOMCTB 00pas3loB
HEOPTraHMYECKUX BEIIECTB, HaOIrogeHne (us3nyeckux (IUIaBJICHHE BOCKA, TAsHHUE JIbJa, PAacTHpPaHHE
caxapa B CTyNKe, KUIIEHHE M KOHJEHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHME CBEUH, MPOKAIMBAHUE
MEIHON ITPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCJIOTON) SIBJICHUM, HaOII0/IEHUE U ONHMCAHUE IIPU3HAKOB
NpOTeKaHUs XHMHYECKHUX peakiuil (pa3jokeHue caxapa, B3aUMOJEHCTBHE CEpHOW KHUCIOTHI C
xJjiopuioM Oapusi, pasnoxenue ruapokcuaa menu (II) mpu HarpeBaHum, B3auMOJEMCTBHE Kee3a C
pactBopom coiu Mmeau (II), m3ydyenume cnocoOoB pas3aeneHHs CMeced: ¢ MOMOLIbI0 MAarHuTa,
¢buIbTpOBaHKE, BHITAPUBAHUE, TUCTHILIALUS, XpOMaTOrpadus, IpoBeIeHUE OYUCTKU TIOBAPEHHOW COJIH,
HaOJI0ZICHWEe M ONHUCAHUE Pe3yJbTATOB IMPOBEACHUS ONbITA, WILIIOCTPUPYIOIIEIO 3aKOH COXpPAHEHUs
MAacchl, CO3/IaHHUE MOJIEIeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxneiimue npeacraBuTe/ M HCOPraHMYeCKUX BeleCTB

Boznyx — cmech razo. CoctaB Bo3ayxa. Kucinopoa — aneMeHT u npoctoe BemectBo. Haxoxnenue
KHUCIOpOAa B Ipupoae, (u3MYeckue M XUMHUYECKHe CBOHCTBa (peakuuu ropeHus). OKCHBI.
[Ipumenenue xuciopoaa. CrocoObl MOTyYEHUS] KUCIOpoAa B J1abOpaTOpUd U TMPOMBIIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajstoTpornHas MoAU(UKALUSA KUCIOpOa.

TemnoBoit  3pdeKkT XUMHUECKONM peaklnd, TEPMOXMMUYECKHE YpaBHEHUS, JK30- U
SHAOTEPMHUUYECKNE PEAKIMH. TOINIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUICHHE NTapHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT 1 mpoctoe BemecTBo. HaxoxkeHue Bojopoaa B mpupoze, puznveckue u
XUMHUYECKHE CBOICTBaA, IPUMEHEHHE, CIOCOObI nonydeHust. Kucnotsl u conu.

MosnsipHblil 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PactBopbl.  HacelmeHHblE U
HEHaCBILICHHbIE pacTBOpPbl. PacTBOpUMOCTh BemecTB B Boae. MaccoBas 0l BELIECTBA B PacTBOPE.
Xumuueckue cBoiicTBa Boabl. OcHoBaHusa. Poib pacTBOpoB B TpHpOJE M B JKM3HU YeJIOBEKa.
Kpyrosopot Bozs! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccupukanusa  Heopranumueckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHAOB:
coseoOpa3ymomne (OCHOBHBIE, KHUCIOTHBIE, aM(doTepHble) M HeconeoOpasytomue. Homenknarypa
okcu10B. du3nueckre U XUMUYECKre cBoicTBa okcuoB. [lonydyenne okcuaos.

OcnoBanus. Kiaccuduxanus ocHOBaHMIL: ET0YM U HEPACTBOPUMBIE OcHOBaHMA. HoMeHkaTypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lojlydyeHne ocCHOBaHUH.

Kucnorel. Knaccudpukanus xucnor. Homenkmarypa kucinor. Dusnueckue M XUMHYECKHE
cBoricTBa KucioT. Psag akruBHoctu metauioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknarypa coneil. @uznuecknue 1 XuMuieckue cBoicTsa coneil. [lonydenne coneil.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPTaHMYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:



KAueCTBEHHOE OIpeAelieHue COJCepKaHUS KHUCJIOpoJa B BO3AyXe, IOJydeHHE, COoOHpaHue,
pacrno3HaBaHHe U U3Y4YE€HHE CBOMCTB KHCIOPOAa, HAOJI0IeHUE B3aUMO/ICUCTBHUS BELIECTB C KHUCIOPOIOM
Y YCIIOBUSI BOSHUKHOBEHUS W MPEKPAIICHUs ropeHus (1oxkapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCUJIOB U
OMHMCAaHHWE HX CBOWCTB, MOJIy4€HHE, COOHMpaHuE, pAClO3HABAaHME M H3YYEHHE CBOWMCTB BOAOpPOAA
(ropenue), B3aumojeiicTBue Bojmopoga ¢ okcupom Meau  (II)  (Bo3MOKHO —UCHONB30BaHUE
BUJICOMATEpPHANIOB), HaONO/eHue O00pa3loB BEUIECTB KOJMYECTBOM 1 MOIb, HCCIeI0BaHUE
0CcOOEHHOCTEH PACTBOPEHMS BEIIECTB C PA3JIMYHON PAacTBOPUMOCTBIO, NMPUTOTOBJICHUE PACTBOPOB C
ONnpeeI€HHOM MaccoBOM J0Jiell pacTBOPEHHOIO BEILIECTBA, B3aWMOJCHCTBHE BOJBI C MeETaJLIaMU
(HaTpueM W KanpLKeM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB), HCCIEAOBaHUE OO0pa3loB
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJCHHME H3MEHEHHUS OKpAacKd HHIAUKATOPOB B
pacTBopax KHUCIOT U HIesiouei, m3ydeHue B3zaumojeictus okcuna meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KHCIIOT C METaUIaMM, PEaKUHUi HEWTpalMu3alud, MOJy4Y€HHE HEpPacTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOI'0 METajlsla JPYTUM U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3aja4 110 TEME
«BaxHennme Kiaacchl HEOPraHMYECKUX COCUHEHUN».

Hepuoguveckuii 3akoH u Ilepuoguyeckas cucremMa xumudeckux »3iemenros I H.
MenpeneeBa. CrpoeHue aToMoB. XHMMHYeCKasd CBfA3b. (OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KiIacCU(UKAIMM XUMHYECKHX 3JIeMEHTOB. lloHATHE O Trpymnmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJI0YHO3EMENbHbIE METaJUIbl, TaJOreHbl, MHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI 1 TUIAPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sneMeHToB [[. M. Menneneesa.
Kopotkonepuoanast u qmuanonepuoanas Gpopmsl [leproandeckoit cucTeMbl XUMHUECKUX dJIeMeHTOB /1.
N. MenneneeBa. Ilepuoner u rpynmbl. @U3H4ecKuid CMBICH ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aToMHbIX snep. M3otombl. OnextpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0osiouek aToMoB mepBbiX 20 xumuueckux s1aeMeHToB llepuonnyeckoii cucremsl [[. Y. Menneneena.
XapakTepUCTHKa XHMHMUYECKOIO DJJE€MEHTa IO ero mnosnoxeHuto B Ilepmomnueckoir cucreme [l
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajJhyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MIEPUOIAM.

3nauenne I[lepuoamueckoro 3akona u Ilepronnyeckol CHUCTEMBI XUMHUYECKHX DJIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . Menzaenees — yu4€HbIN U Tpak1aHNH.

Xumnueckasi cBsi3b. KoBaneHTHas (MOJISIpHASsE M HETOJSIPHAs) CBS3b. DJIEKTPOOTPUIIATEITHLHOCTh
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipolieccel OKuCIeHHS H
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB BEIIECTB METAIOB MU HEMETaJIOB, B3aWMOJACUCTBHE THAPOKCHAA IIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYeH, MPOBEIECHNE OMBITOB, WILTIOCTPUPYIOMIMUX MPUMEPHI OKUCIUTEITHHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU Pa3NI0KEHHUs, COSTUHEHHS).

Meoswcnpeomemmnwie ceasu

Peanuzaius MeXnpeaMeTHBIX CBA3E€H MPU MU3YYEHHH XMMHUHU B § KJlacce OCYLIECTBISIETCS depes
WCIIOIBb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSATHUN, TaK W TIOHATUH, SBISTIONIUXCS
CUCTEMHBIMU JJI OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTecTBEHHO-HAYYHBIC TOHATHS: Hay4YHBIA (DakT, THMoTe3a, TEOpHUsS, 3aKOH, aHAJIM3,
CUHTE3, KIacCH(UKAIs, NEPUOANUYHOCTh, HAOMIOJCHNE, YKCIIEPUMEHT, MOJACITUPOBAaHUE, U3MEPEHHE,
MO/JI€TIb, SIBJICHUE.

®duznka: Matepus, aToM, dJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PaINOAKTUBHOCTbD,
MOJIEKYa, 3JEKTPUUECKUM 3apsiji, BELIECTBO, TeJIO0, 00bEM, arperaTHOE COCTOSHUE BEIEeCTBa, TIas,
(bu3nyuecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COHIIE.

buonorust: potocuntes, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

[Inanupyemble pe3yabTaTbl OCBOEHUS y4€OHOI o peaMeTa
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O 001IIEr0 00pa3oBaHus JOCTUTalOTCS B
xoze OOydeHHs] XUMHHM B €IMHCTBE Y4€OHOH M BOCIHMTATEIbHOM NESATEIBHOCTH B COOTBETCTBUH C
TPaZIULIMOHHBIMA POCCUMCKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSAMH,
OPUHATHIME B OOIIECTBE TpaBWIAMH W HOPMAaMU TOBEACHHS M CHOCOOCTBYIOT —IpoIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHSI U COLMATIN3ALMH 00yUarOIIHUXCSl.

JIMYHOCTHBIE PEe3yNabTaThl OTPAXKAalOT TOTOBHOCTH OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS CHCTEMOMU
ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALMN U PaCIIMPEHHE OIBITA JESATEIBHOCTH HAa €€ OCHOBE, B TOM UHUCIIE
B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H HAay4dHOMY
HacJIeINI0, TOHUMAaHUs 3HAYE€HUS] XMMUYECKON HayKH B KU3HU COBPEMEHHOI'0 O0ILECTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEPHONW MHQOpMAIMEl O MepefoBbIX JOCTHXKEHUAX U OTKPBITUSAX MHPOBOM U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpoiicTBe MHpa U 00IIEeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPECTABICHNS O COLIMAJIBHBIX HOpMax M IpaBWJIaX MEKJIMYHOCTHBIX OTHOILIECHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Yy4eOHOMCCIIEIOBATEIbCKOM,
TBOPYECKOH M JPYruX BUAAX JESATEIbHOCTH, FTOTOBHOCTU K Pa3HOOOPA3HOM COBMECTHOM /EATEIbHOCTH
IpU BBIOJHEHUH YYEOHBIX, IMO3HABATEIbHBIX 3a/a4, BBITOJHECHHH XWMHUYECKUX JKCIIEPHMEHTOB,
CO3JIaHMM Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B IIpOLecce ITOU
y4eOHOH JesITeTbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEACHHWE M TIOCTYINKH CBOMX TOBapHIICH C
MIO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN IIOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BELIECTBE M XUMHUYECKOW DPEAKIMH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIIME OCHOBY JJIsl IOHUMAaHUS CYIIHOCTH HAyYHOU
KapTUHbl MHpa, MPEJCTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX
YesloBeKa C MPUPOJHON Cpesloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

MI03HaBaTeIbHbIE MOTHBBI, HAlpaBJIEHHbIE HA MTOJyYeHHE HOBBIX 3HAHUH MO XMMUHU, HEOOXOAUMBbIE
Uis  OOBSICHEHMsI HAOJIOJaeMbIX IPOLECCOB M SBJIEHUI, MO3HABaTEIbHOW, HHMOPMAIMOHHOM U
YUTATENIbCKOM KYJIBTYpbI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIbHON pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTUI;

UHTepeC K OOYYEHUI0O U TIO3HAHUIO, JII0OO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000Opa30BaHUI0, TPOCKTHOM M HCCIENAOBATEIbCKON JeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LICHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO, YCTAHOBKHM Ha
3/10pOBBIM 00pa3 *U3HU, OCO3HAHUE TOCJIEACTBUNA M HENpPUATHUE BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
aJIKOTOJI, HApKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHUS TMpaBUJ O€30MacCHOCTH MpHU
oOpallleHuU C XUMUYECKMH BEILIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyA0BOTO BOCIUTAHUS

MHTEpPEC K MPAKTUYECKOMY U3yUEHHIO Tpodeccuii  Tpya pa3inyHOro poja, yBaxeHue K Tpy1y U
pe3ysibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHMCIIE Ha OCHOBE INPUMEHEHUS NMPEIMETHBIX 3HAHUN I10
XUMHH, OCO3HAHHBIM BBHIOOD HMHIUBUIYaTbHOW TPAaEKTOPUM MPOJOHKEHHUsSI 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH,
yCHenHo TpodecCHOHaTbHON JCATENHPHOCTH W PAa3BUTHUS HEOOXOJWMBIX yMEHHH, TOTOBHOCTH
alanTHPOBATHCS B MPO(ecCHOHANBHOM cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS



HKOJIOTHYECKH 11€JecCO00pa3HOe OTHOLIECHHE K NMPHUPOJE KaK UCTOYHHMKY JKU3HU Ha 3emile, OCHOBE
e€ CylIecTBOBaHMs, IOHUMAaHHUE LIEHHOCTH 3J0pOBOro M 0e30MmacHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 30pPOBBIO, OCO3HAHHE IICHHOCTHU
COOJIIOJICHUsI MIPaBUJI O€30IaCHOrO IOBEIEHUsS INpH padoTe ¢ BEIIeCTBaMM, a TAaKK€ B CHUTYalUsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH NPUMEHSTh 3HAHUA, IOJIy4aeMble NMPU HM3YyYEHUU XUMHH, A PEUIeHUs 3ajad,
CBA3aHHBIX C OKpPYXKAlOLIEH IPUPOAHOU CPEIOH, IUIA MOBBIIEHUS YPOBHSA JKOJOTMYECKON KYJIBTYPBI,
OCO3HaHMs II00AJBHOIO XapakTepa HJKOJIOTMYECKUX MpoOIeM M IyTed HX PpEeLIeHUs MOCPEICTBOM
METOZ0B XHMMMH, DKOJIOTMYECKOIO0 MBIIUICHUSA, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEJIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeIMETHBIX pe3yJdbTaTOB BBIACISAIOT 3HAYMMble A8 (OPMHUPOBAHUS
MHUPOBO33pEHUS OOILICHAayYHbIE TOHATHUS (3aKOH, TEOPHS, IPUHIIMII, THIIOTE3a, (PaKT, cuCTeMa, MPOoIece,
SKCHEPUMEHT M JAPYroe.), KOTOpbIe MCIIOJB3YIOTCS B €CTECTBEHHO-HAyUHBIX YYEOHBIX NpeAMeTax U
MO3BOJISIOT HA OCHOBE 3HAHUHN U3 TUX MPEIMETOB ()OPMUPOBATH MPEICTABICHUE O IETOCTHON HAYIHOM
KapTHMHE MHpa, U YHUBEpCaJbHble Yy4yeOHble JeWCTBUS (IIO3HABAaTEIbHbIE, KOMMYHHKATHBHBIE,
pETyISTHBHBIE), KOTOpble 00ecneunBalOT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHUIO YUeOHOH e TeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBbie Joruveckue aeiicTeus:

YMEHHUSI HCIIOJIb30BATh IIPUEMBI JIOTHYECKOTO MBIIUICHHS NPU OCBOCHUM 3HAHUMW: PAacKpbIBaTh
CMBIC]I XUMUYECKUX TMOHATUHN (BBIAEIATh UX XapaKTepHblE NMPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C
APYTUMH TIOHSATHSIMHU), WCIOJIB30BATh IMOHATHS Il OOBSICHEHUS OTHCIbHBIX (PAKTOB W SBICHUH,
BbIOMPATh OCHOBAHMS M KPUTEPUU VI KJIACCU(PUKALIMU XUMUUYECKUX BELIECTB U XUMUYECKUX peaKuil,
YCTAHABJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3M MEXAY OOBEKTaAaMH H3Y4YEHHMsI, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOT'MH), J1eJIaTh BHIBOJIbI U 3aKIFOUEHUS;

YMEHHE IPUMEHATh B IIpollecce IO3HAHUS NOHATUA (IPEIMETHblE U MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHM, HCIOJNb3yeMble B XHMHUH, [peoOpa3oBbIBaTh IIMPOKO
IPUMEHSIEMbIE B XUMHUHU MOJICIbHBIE IPEACTABICHUS — XHWMUYECKUH 3HaK (CHMBOJI DJIEMEHTA),
XUMu4eckas GopMysia U ypaBHEHME XUMHYECKOM peakluu — MpH PEelIeHUH Y4eOHO-TI03HAaBaTENIbHBIX
3a1a4, ¢ y4€TOM OTUX MOJENIbHBIX IPEACTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMMYECKHX BEIIECTB U XMMUYECKHUX PEaKIMi, BBIABIATH OOLIME
3aKOHOMEPHOCTH, NPUYHHHO-CIEACTBEHHBIE CBS3M M IPOTUBOPEYMS B H3Y4aeMBbIX MpoLeccax U
SBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHUE KCIOJb30BaTh IIOCTABIECHHBIC BOIIPOCHI B KaYECTBE MHCTPYMEHTA IIO3HAHMS, 4 TAKXKE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

MpUOOpETEeHUEe OMbITa MO I[UIAHUPOBAHHWIO, OpTraHU3allud U IPOBEICHUIO YUYEHHYECKUX
HKCHEPUMEHTOB, YMEHHE Hal0JloJaTh 3a XOJOM IpOIecca, CaMOCTOSITEIbHO MPOrHO3UPOBATh €T0
pe3ynbrar, GopMmynupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHUE BBIOMpaTh, aHATTM3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIUIO pa3IMYHBIX BUJOB U GOpPM
MIpe/ICTaBJICHMS], MTOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (HAYUYHO-TIOMYJISpHAs JINTEpATypa XUMHUECKOTO
cojiep KaHus, ClipaBoYHbIe TocoOusi, pecypcsl IHTepHeTa), KpUTHUECKH OILIEHWBATh IPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NPUMEHSTHh paszIMyHble METOJbl W 3alpochl NMPU MOUCKE U OTOOpe HH(OpMauu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUJIsl BBIMOJIHEHUS YYE€OHBIX M TO3HABATEIbHBIX 3ajau
ONpeNIeIEHHOrO  THUMA, MpHOOpETeHHe OomnbiTa B OOJIACTHM HCHOJB30BaHUSA HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBJAJACHHE KYJIbTYpOM aKTHBHOIO HCIIOJNIb30BAaHUS Pa3JIMYHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTHUMAJIbHYIO (pOpMY MpeacTaBIeHUs UHPOPMALUU U



WUTIOCTPUPOBATh pellacMble 3a7aud HECIOKHBIMH CXEMaMH, IuarpaMMamMu, IPYyruMHu QGopMamu
rpauKu ¥ UX KOMOMHAITUSIMU;

YMEHHE UCMONb30BaTh M AaHAJIM3UPOBATh B TMpolecce YUeOHOH U HCCIeIOBaTEIbCKON
NesITeIbHOCTH MH(OPMALMIO O BJIMSHUU MPOMBIIIJICHHOCTH, CEbCKOrO XO3siCTBa M TpaHCHOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpEIbI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHHSI 3a/1aBaTh BOIPOCHI (B XON¢ AwWaiora W (Wiu) IUCKYCCHH) IO CYIIECTBY 0OCYyXmaaeMoit
TeMbI, (HOPMYITHPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIHHO BHITIOJHEHHSI MIPEATIOKEHHOM 3a/1a4;

YMEHHUSI NPEACTABIATh IOJIYYEHHBIE PE3yNbTaThl MO3HABATEIBHOM [EATENBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIelaTh MPE3CHTALUIO0 PEe3yJbTAaTOB BBINOIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa
(;1abopaTopHOTrO OMBITa, JTA0OPATOPHOW pPabOTHl MO WCCIEAOBAHUIO CBOWCTB BEHIECTB, y4eOHOTO
MIPOCKTA);

yMEHHUS Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABAaTEIbHOU W
HCCIIEIOBATENLCKON JIESTENIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPoOJeM Ha OCHOBE ydéra OOIIMX
WHTEPECOB M COTJIACOBaHUs TO3WIMNA (00CYXJACHHS, OOMEH MHEHHUSMHU, «MO3TOBBIC MITYPMBI»,
KOOpJUHAIIMS COBMECTHBIX JECHCTBHI, OmpeiesieHue KpPUTEPHEB IO OIEHKE KaueCTBa BBIMOJIHEHHOMN
paboThI U ApyTHE).

PerysisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh UEeNU JESITeNbHOCTH, IUIAHUPOBATH, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO ACSITEIHHOCTb, BHIOMpATh Hambojee
3¢ deKTUBHBIE CTTOCOOBI PEHIeHUsT y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIATh MIIH
KOPPEKTUPOBATh MPEIOKEHHBINA alTOPUTM JACHCTBUIA MPU BBHIOJIHEHUH 33/IaHUN C y4ETOM MOTyYeHUS
HOBBIX 3HaHUNH 00 WH3ydaeMbIX OOBEKTaX — BEILIECTBAX M pEAKLHUAX, OLEHUBATh COOTBETCTBUE
MOJIYUEHHOTO pe3yNbTaTa 3asBJICHHOM 1eIH, YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
Ipe/iaraéMble B yCIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B coctaBe npeaMeTHBIX Pe3yJIbTaTOB 10 OCBOEHUIO 003aTEILHOIO COAEPKAHUs, YCTAHOBIECHHOTO
naHHOM (enepanbHON pabouel mPorpaMMoOil, BEIACISAIOT: OCBOCHHbBIE O0YUYaIOUIMMUICS HAYYHbIC 3HAHUS,
YMEHUSI M CIOCOOBI JIEHCTBHMM, CcHenu(uUecKhue s MpeAMeTHOH obnacth «XuMHA», BUABI
JEeSITeIbHOCTH 110 MOJIyY€HUIO0 HOBOTO 3HAHUS, €r0 HHTEPIpPETAINH, IPEOoOPa30BaHUI0 U IPUMEHEHHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYaITUsX.

K koniy oOyuenus B 8 Kkjacce mpeIMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

e  PACKpBIBaThb CMBICII OCHOBHBIX XMMHYECKUX MOHITHI: aTOM, MOJIEKYJa, XUMUYECKUN JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJSpHas Macca, KOJIMYECTBO BEHIECTBA, MOJIb, MOJIIpHas
Macca, MaccoBasi JOJIsI XMMHUYECKOrO 3JIEMEHTAa B COEAMHEHHMM, MOJISIPHBIA OO0BEM, OKCHUI,
KHCJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPUUATENBHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas
peakuusi, KinaccuuKaMs peakuuil: peaklUud COEAUHEHMsSI, PEaKIUHM DPA3JI0KEHMsS, PEaKIUU
3aMeIIeHus], peakiui 0OMeHa, SK30- U DHJIOTEPMUUECKHE PEAKIINH, TeTIOBON PPEeKT peakiumy,
SIIPO aToOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paauyc aToMa, XUMHYECKasi CBA3b,
MOJISIPHAsE U HEMOJISIpHAsE KOBAJICHTHAsl CBSI3b, MOHHAs CBSA3b, MOH, KaTUOH, aHMOH, PacTBOp,
MaccoBasl J10Ji BellecTBa (IIPOLIEHTHAs: KOHIIEHTpAIusl) B pacTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MIPUMEHSTDH 3TU MOHATUA NIPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUH;

e HCIONH30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBleHHS (OpMyN BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIIUI;

e ONpeleNsITh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COEAMHEHHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHMSIX, MPHUHAJJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy
COeMHEHMH Mo hopMyniaM, BUJ XUMUYIECKON CBSI3U (KOBAJIEHTHAS M MOHHAs) B HEOPTaHUYECKHIX
COCIMHCHMSIX,



packpbiBatTh cMblica Ilepuoanueckoro 3akona J[. M. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHMYECKHX DJJIEMEHTOB OT MX IIOJIOKCHHS B
Ileproauueckoii cucreme, 3aKOHOB COXPAHEHUsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO y4E€HHs, 3aKOHa ABOrazupo;

OINMCBHIBATh W XapakTepusoBaTh TaOnmuuHyto (opmy Ilepmommueckoil cucTeMbl XUMHYECKUX
3JIEMEHTOB: PA3JIM4aTh NOHATHUS «TJIaBHas noArpynna (A-rpynna)» u «nobounas noarpymnmna (b-
TpYIIa)», Majble U OOJIbIINE IEPHOABI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B Ta0JIUIIE
«Ilepuonuyeckas cucrema xumudeckux oseMeHToB JI. M. MenneneeBay ¢ 4HCIOBBIMH
XapaKTepUCTUKAMU CTPOEHMsI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsal sapa, oluiee
YHCIIO0 3JIEKTPOHOB U PACIpeeIeHNE UX T10 3JIEKTPOHHBIM CJI05IM);

KJaccu(UIMpoBaTh XUMUYECKHE 3JIEMEHThI, HEOPTaHMYECKHE BEUIECTBA, XUMUUECKUE PEAKLIUU
(1o ymMCIly U COCTaBy yYacTBYIOIIUX B PEAKIIMU BEILECTB, [0 TEINIOBOMY 3P DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEILECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKAas  ONHUCAHME IPUMEPAMHU  MOJIEKYJISIPHBIX  YPABHEHHH  COOTBETCTBYIOIIUX
XMMHYECKUX PEAKIIUI;

IIPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KadyeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHUH B pa3JIMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO JIOJIIO
XUMHAYECKOTO 3JIEMEHTa 10 (OpMyJie COCTUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

IIPUMEHSTh OCHOBHBIE ONEPALlMU MBICIUTEIbHON 1€ATENbHOCTH — aHaJIU3 U CUHTE3, CPAaBHEHUE,
0000111eH1e, CUCTEMATU3ALUIO, KIacCU(UKALUIO, BBISABICHHE MPUUYMHHO-CIICACTBEHHBIX CBs3ei
— JIS U3y4EHHUS CBOWCTB BEIIECTB M XMMHUYECKUX pEaKLUH, €CTECTBEHHO-HAYYHbBIE METOJIbI
NO3HaHUs — HaONIoIeHUe, W3MEpPEeHHe, MOJCIUPOBAaHUE, HKCHEPUMEHT (pealbHblil U
MBICJICHHBIN );

ClIeZIOBaTh MpaBHUJIaM I10JIb30BaHUSI XMMHUYECKON MOCYI0W U J1JaOOpaTOpHBIM 000pyI0BaHUEM, a
TaK)Ke MpaBUiIaM OOpAIEHUS C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO IOJIYYEHUIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(BomOpoa M KHUCIOpOJA), IPUTOTOBICHHUIO PAcTBOPOB C OMNPENCIEHHONM MacCcOBOM Joiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH UM IPOBOJUTH XUMHYECKHE HKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH ¢ KHCIOT C TIOMOIIBI0 HWHIUKATOPOB (JaKMYC,
¢beHondranent, METUIOPAHXK U APYTHE).

TemaTtuueckoe IJIAaHUPOBAHUC yqe6Hor0 npeamMeTa

HaunmenoBanne | Konmuects Tema ypoxka Hara DJeKTPOHHBIE OcHOBHBIE
pa3zienoB U TEM | O IIPOBENE (uudpoBbIe) HaIlpaBJICHUs
NporpaMMbl | akajgeMuye HUS 00pa3oBaTenbHbIE | BOCIUTATEIHLH
CKHX 4YacOB pecypcsl, on
OTBOJMMBIX VICTIONTb3yEMBIE JeATeNbHOCTU
Ha
u3yueHue
TeM
y4eOHOTro
peaMera
[lepBoHauansx 20 [Ipenmer xumumu. https://m.edsoo.ru/7 | Dxomoruuecko
ple XUMHYECKIE Pose xumnu B f41837c €, JyXOBHO-
TOHSTHS ’KH3HHU YEIIOBEKa. HpPaBCTBEHHOE,
Tena u BemecTsa ACTETUYECKOE,
[TonsiTue o TPYZOBOE,
METO/IaX TO3HAHHS MaTPUOTHIECK
B XUMHH oe




[IpakTrueckas
pabota Nel
«[IpaBuna paboThI
B JIa0OpaToOpuu
IPUEMBI
oOpareHus ¢
1a00paTOPHBIM
000pyIOBaHUEMY

YucToele BelecTBa
u cMecu. CriocoObl
paszesieHus: cMecen

[IpakTnueckas
pabota Ne2
«Pa3znenenue
cMmecei (Ha
puUMepe OYUCTKU
MTOBapEHHOM COJIH)»

Atom. Mostekyia.

XHUMHAYECKUM
DJIEMCHT. 3HaKU
XAMHYECKUX
3JIEMCHTOB.

IIpocTeie u
CJIO’KHBIE
BEILECTBA.

ATOMHO-
MOJIEKYJIIPHOE
Y4E€HUE

3aKO0H ITOCTOSHCTBA
COCTaBa BEIICCTBA.
XuMudeckast
dopmyna.
BanenTHocTh
aToOMOB
XUMHYECKHAX
3JIEMEHTOB.

OTHOCHUTENLHAS
aToMHas Macca.
OTHOCHUTENLHAS
MOJIEKYJIsIpHast
Mmacca.

MaccoBas nois
XUMHYECKOTO
JJIEMEHTA B
COEIMHEHNH

KonunuectBo
BemiecTBa. MoJIb.
MousipHast macca

duznueckue u
XUMHUYECKHE
SIBIICHUS.
XuMH4yecKue




peaKIuu.

[Ipu3naku u
YCIIOBHS
IIPOTEKaHUs
XUMHYECKHUX
peakuui

3aK0H COXpaHEHUS
MAacCCEI BEIIECTB.
Xumudaeckue
ypaBHEHUS

Brrancnenus
KOJIMYSCTBA, MAaCChI
BEIECTBA I10
ypaBHEHUSIM
XHUMHUYECKHX
peakuui

Knaccudukanms
XUMHYECKAX
peakui

M.B.JIomoHOCOB —
YUEHbI-
SHITUKJIONEIUCT.
O06o0061IeHNE U
CHCTEMAaTU3allHs
3HaHHUH

Kontponbnas
pabota Nel mo Teme
«BemectBa u
XUMUYECKUE
peaKIm

Baxneimme
MPEACTaBUTEIN
HEOPraHWYECKU

X BEIIECTB

31

Bo3nyx — cmech
ra3oB. Cocras
Bo3yxa. Kucinopon
— DIIEMEHT B
MPOCTOE BEIIECTBO.
O30H.

duznyeckue u
XHUMHYECKHE
CBOMCTBaA
KHUCJIOPO/JIa.
Ilousitue 06
OKCHAax

[Tonyuenue u
MIPUMEHEHHE
KHCIIOpOJIa.

Tennosoii a¢ ekt
XAMHYECKON
peakiuu, MoHsATHE
0
TEPMOXUMHUYECKOM
YpaBHEHHH, IK30- U
9HJIOTEPMHYECKHE

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

OKOIOTHYECKO
€, 1yXOBHO-
HPaBCTBEHHOE,
3CTETUYECKOE,
TPpYyZAOBOE,
MaTPUOTUUIECK
oe




peakuu

Tormgo (HedTs,
yTOJIb, METaH).
3arpsisHeHuE
BO3/IyXa.

[IpakTnueckas
paborta Ne 3
«ITonyuenue u
cobupanue
KHUCIJIOPOJa U
U3Yy4YEHUE €ro
CBOWCTBY.

Bonopon —
3JIEMEHT U MIPOCTOE
BEIIIECTBO.
Haxoxnenne B
MpUpOJE.

duznyeckue u
XHUMHYECKHE
CBOMCTBaA
BOJIOPO/IA.
IIpumeHeHne

Ilonsarue o
KHUCJIOTaX U COJIAX

CriocoOsI
TIOTY4CHHUSI
BOJIOPO/A B

1a00paTOpHH.

[IpakTnueckas
pabota Ne4
«llonyuenune u
cobupaHue
BOJIOpPOJIA U
U3Y4YEHHUE €T0
CBOMCTB)»

3akoH ABorajpo.
Monsipabiit 06beM
ra3os.

Brrunciaenue
o0beMa,
KOJINM4YeCTBA
BEILECTBA rasa Io
€ro KOJIM4YECTBY U
00beMy

Brerauncnenns
00BEMOB Ta30B I10
YPaBHEHHUIO
pEaKIuu Ha OCHOBE
3aKOHAa 00BEMHBIX




OTHOIIIEHUH I'a30B

duznueckue n
XUMHUYECKHE
CBOMCTBA BOJEI

CocTaB OCHOBaHHUH.
Ilonsarue 00
WHJIMKATOpax

Boga xak
pPacTBOPUTEIIb.
Hacruimennsie u
HEHACHIIIIEHHBIE
pacTBOPBL.

MaccoBas gois
BEILIECTBA B
pacTBope

[IpakTnueckas
pabota Ne5
«lIpurorosienue
pacTBOpPOB C
ONPENCIICHHOMN
MAacCOBOH J0oyIeH
PacTBOPEHHOT O
BEILIECTBA»

Kontposnbnas
pabota Ne 2 o
teme «Kucnopo.
Bogopoxa. Bogay.

Okcuppl: cocTas,
KJIaCCU(UKALUS,
HOMEHKJIaTypa

[Tonyuenue u
XUMHUYECKHE
CBOMCTBA
KHUCJIOTHBIX,
OCHOBHBIX U
aM(pOTEpHBIX
OKCHJIOB

OcHoBaHUS:
COCTaB,
KIlaccupUKanus,
HOMECHKJIATYpa.

ITonyuyenue u
XUMHUYECKHE
CBOMCTBA
OCHOBaHUM.

Kwucaotsl: cocras,
Knaccudukanus,
HOMEHKJIaTypa.

[Tonyuenue u
XHUMHUYECKHE
CBOMCTBA KHUCJIOT

Conu (cpennue):




HOMEHKJIATypa,
CIIOCOOBI
MOJTYYCHHUS,
XUMHYECKHE
CBOICTBA.

[IpakTnueckas
pabota Ne6
«Pemenne

3KCIEPUMEHTAIbHBI
X 3a/1a4 110 TeMe
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
BEILIECTB)

T'eneTnueckas
CBSI3b MEXKIY
KJIacCaMH BEIECTB

O060061IeHNE U
CUCTEMATH3ALUS
3HAHUH

Kontposnbnas
pabota Ne 3 Teme
«OCHOBHBIE KJIaCChI

HEOPTraHUYECKHUX
COCIUHCHMID
16 Knaccudukanus https://m.edsoo.ru/7 | Dxoaorudyecko
[Tepuoanuecku XUMHUYECKUX f41837c¢ €, TyXOBHO-
W 3aKOH WU 3JICMEHTOB. HPaBCTBEHHOE,
MEPUOANYECKA [Tepuonnueckuii 3CTETUYCCKOE,
i cucreMa 3aKOH. TPYIOBOE,
XUMHYECKUX [Teproamaeckast MaTPUOTHYECK
3JIEMEHTOB TabIuIA. oe
L. [Tepuosl, rpymMIIbI,
Menpeneesa. NOArPYIIIEI
Crpoenue Crpoenue aToma.
aTOMOB. CocTaB aTOMHBIX
XuMuueckas anep. 3otombl
CBSI3b. Crtpoenue
OKHUCIUTEITEHO ANMEKTPOHHBIX
- 000JI0YeK aTOMOB
BOCCTaHOBUTE 3JIEMEHTOB
BHBIE PEAKIUU [Iepnonnueckon
CHCTEMBI
J.N.Menneneena
XapakTepucTuka
XUMHYECKOTO

3JIEMEHTA MO €ro
MOJIOKEHUIO B
[Tepuonnueckon
cucTeme
J.1.MeHnneneeBa

3HayeHune
MEPUOANYECKOTO




3aKoHa I
pa3BUTUS HAYKH U
MIPAKTUKHU

DNeKTpooTpHULIaTEN
BHOCTh aTOMOB
XUMHYCCKUX
DJIEMEHTOB

HNounnas
XUMHUYECKAs CBI3b

KoBaneuTtnas
NOJISIpHAs CBS3b

KoBaneuTtnas
HETOJIAPHAS CBSI3b.

Crerneusn
OKHUCJIEHUS

TectupoBanue B
paMKax
IIPOMEKYTOUYHON
aTTecTaluuu

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIbHBI
¢ peaknuu

OKHUCIUTENN U
BOCCTaHOBUTEIH

KonTponbhas
paborta Ne4 o
teMaM «CtpoeHue
aToma.
XumMmunyeckas
CBSI3b)

Oo6ob61aroiee
MIOBTOPEHHE

O06001menue u
CUCTEeMaTH3alus 1o
KypCy XUMHH 8
KJacca

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

OKOJIOTHYECKO
€, TyXOBHO-
HPaBCTBEHHOE,
JCTETUYECKOE,
TPpyZAOBOE,
MaTPUOTUUIECK

oc




