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INOACHUTEJIBHAA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpebOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranmu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IWENIX, OOIIel CcTpareruu OOYyYCHUS,
BOCTIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTrO TpeaMeTa, yCTaHABIUBACT
o0s3aTenbHOEe MPEIMETHOE COoZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOTPaMMbI 110 XUMUU, ONPEAEIsSeT KOTMUECTBEHHBIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACP>KAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3Y4YEHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluXcsi, onpeAensieT BO3SMOKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00y4eHUsI XUMUHU
Ha YpOBHE IIeJIe W3Y4YeHHUsI TpeIMEeTa W OCHOBHBIX BHIOB Y4eOHO-ITO3HABATEIHHOM
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MIPEJICTABICHUIA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHHUSAX YHEPTUU U 00 IBOJIIOIIUHU BEIIECTB B IPUPOE, O MyTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 06e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peali3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHUS W (HOPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aronmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
MpoeCCUOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAroM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0yJaromuxcs.

Jlannble HampaBiieHHs B OOy4€HHHM XMMHUHU 00€CIeYMBAIOTCS crenu(pUKON coaep KaHus
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKW XUMHUHU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHUE
00yJaroNMMHUCS CUCTEMbl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTAaHUUECKOW XUMHUHU U
HEKOTOPBIX OTJEIHHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. ConaepxaHue CKIAJbIBACTCA U3 CHUCTEMbl MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTHS 3HAHWNH Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aToMa U XUMUYECKOH CBSI3H;



— MpeCTaBICHUH 00 MEKTPOIUTUYECKON IMCCOLUAIIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pacCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH TMOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH HpUPOJbL,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOUCXOAUT C IPHUBJICYEHHUEM 3HAHUW M3 paHEE M3YUYEHHBIX YYEOHBIX IPEAMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATENILHOCTH YEJIOBEKA U KAaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
IPUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOpMUPOBAHMM M PA3BUTHUM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KU3HH.

[lpy M3ydYeHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (hopMupOBaHHE MHTEIICKTYAILHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpA30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO DEIIEHUH, CIOCOOHOM ananTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSIM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpUOOILIeHHEe O00ydaroIuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OOYYAIOIUMHUCS OIbITA
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH pelleHuH npolieM B
MTOBCEJHEBHOM KU3HH U TPYJAOBOU 1€ATEIBHOCTH;

— (opmupoBaHue y 00ydaroumxcs r'yMaHUCTUUECKUX OTHOLIEHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTHYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JAajbHEHUIIero 00yueHHs.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posilb XMMHUHM B KHM3HM 4ellOBeKa. XUMHUS B CHCTEME HayK. lena M BewllecTsa.
®usnyeckue CBOICTBa BellecTB. ArperaTHoe cocTosiHMe BemiecTB. [loHsTHe 0 MeTojax MO3HaHUS B
xuMud. Yuctele BemecTBa U cmecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI U MOJEKyIbl. XUMUYECKHE 3JI€MEHThl. CHUMBOJIBI XMMHUUYECKHX 3JIEMEHTOB. [IpocTeie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyna. BaleHTHOCT, aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa
BeulecTB. OTHocuTenpHas aroMHas Macca. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas A0is
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Moab. MonsipHas macca. B3auMoCBsI3p KOJMYECTBA, MAacChl M 4YHUCIa
CTPYKTYPHBIX €IMHUII BeecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®uznyeckue U XMMHUYECKHUE SBJICHUSA. XUMHUYECKass peakius U €€ NpU3HaKu. 3aKOH COXPaHEHUs
Macchl BellecTB. XuMHYeckue ypaBHeHUs. Kiaccupukanus XUMHYECKUX peakuui (CoennHeHus,
pa3oKeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY/0H, MpaBuiiaMu paboTHl B 1a00paTopuu U npuémMaMu o0pamieHus ¢
1a00paTOpHBIM 000PYIOBaHHEM, U3YYEHHUE U ONUCaHuE (PU3MUYECKUX CBOWCTB 00Pa3I[0OB HEOPraHUYECKHX
BellecTB, HaOmrofeHue ¢uznyeckux (MIaBJICHHE BOCKa, TasHHE JIbJla, pacTUpaHHe caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (TOpEHUE CBEYM, NPOKAJMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHCIOTOM) SIBIIGHUH, HaONIOJIEHWE M ONHMCAaHWE IPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakuuil (pas3fokeHue caxapa, B3aUMOJEHCTBUE CEpPHOM KHUCIOTHI € XJOpPHUIOM Oapwus,
pasznoxxenue rugpokcuna meau (II) mpm HarpeBaHuM, B3aMMOAEHCTBHUE Keje3a C PaCTBOPOM COJH MeIu
(II), m3ydenue crnocoOOB pa3ieneHUs] cMecel: C IMOMOIIbI0 MarHuTa, (UILTPOBAHME, BbIMIAPUBAHUE,
JUCTWIISAIMS, Xpomarorpadus, NpPOBEJAECHWE OYHCTKU ITOBApEHHON coJid, HAONIOJACHHE M ONMCAHUE
pE3yJbTaTOB IMPOBEIEHUS OIBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHWS MAacChl, CO3/aHHUE MOJENen
MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemeHTt u npoctoe BemectBo. Haxoxaenue
KHCJIOpO/a B MpUpoje, PU3NUecKue U XUMUYecKue cBoicTBa (peakuuu ropenust). Oxcunel. Ilpumenenne
kuciopoaa. CrocoObl mMomyyeHHsl KHCIopoJa B Ja0opaTopuM W HpOMBIIIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — ajuioTpornHas MoaupuKalus KUCI0po/a.

TemoBoit 3P peKT XMMHUUECKON peakui, TepPMOXUMUYECKUE YPAaBHEHUS, IK30- U SHIOTEPMHUUECKUE
peakuuu. TOMaMBO: yrojb U MeTaH. 3arpsi3HEHUE BO31yXa, YyCUICHHE MapHUKOBOTO 3¢ (deKTa, pazpylieHe
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue Bojgopoja B IMpHpoje, (pusnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTs! u comnu.

Monsipablit 00BEM razoB. PacuéThl Mo XUMHUYECKUM YpaBHEHUSIM.

®duznyeckue cBoiicTBa BoJbl. Bona kak pactBoputens. PactBopel. HachllieHHbIE M HEHACBILICHHBIE
pacTBOpBl. PacTBOpUMOCTB BEIIECTB B BOJE. MaccoBas 401 BEIIECTBA B pacTBOpE. XMMHUECKHE CBONCTBA
BoAbl. OcHOBaHusA. Poilb pacTBOpOB B NpHpPOAE M B KM3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPOJE.
3arpsi3HeHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccugpukamuss ~ Heoprannuyeckux — coeguHeHud.  Oxcuppl.  Kiaccudukanms — OKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHBbIe) U HecoseoOpasytomue. HoMeHk1aTypa OKCHIIOB.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA OKCUIOB. [loydyeHne okcuioB.



OcnoBanus. Knaccudukauus ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBaHUS. HomeHknaTypa
OocHOBaHUH. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonmydyeHne ocHOBaHMiA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. @uznyeckue U XUMHUYECKHE CBOMCTBA
kucioT. Psan aktuBHocTr MetamuioB H. H. bekeroBa. [lonydyenue kucnor.

Conu. Homenknarypa coneil. @usnueckue U XuMudeckue cporcrsa cosueil. [lonyuenue comneil.

I'eneTndeckas CBA3b MEXKIY KJIACCAMU HEOPIAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeleleHHe COJEp>KaHusl KHUCIOpoAa B BO3AyXe, IOJydeHHe, CcoOupaHue,
pacro3HaBaHHE U U3yUYeHUE CBOMCTB KHCIOpO/1a, HAOJI0IeHNEe B3aUMOJICHCTBHS BEUIECTB C KUCIOPOJIOM U
YCIIOBHS BO3HMKHOBEHHS M TPEKpalleHHs TOpeHHs (To)kapa), 03HAKOMJICHHE C 00pa3lamMH OKCHIOB H
OTHCaHKNE UX CBOWCTB, MOJIYYCHUE, COOMpaHKe, pacliO3HABaHUE U U3YYEHUE CBOWCTB BOOpOa (TOpEHHE),
B3auMojeiictue Boaopoma ¢ okcugom wmeau (II) (Bo3MOXHO HCIONB30BaHHE BHUAEOMATEPUATIOB),
HaOmo/IeHue 00paslioB BEIIECTB KOJIWYECTBOM | MOJb, HCCIEIOBaHHME OCOOEHHOCTEH pacTBOPEHUs
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOW NOJEH
PacTBOPEHHOTO BELIECTBA, B3aUMOJEHCTBUE BOJbl C METAUIAaMM (HaTpUeM M KaJbLiueM) (BO3MOXHO
UCIOJIb30BaHUE BHUJICOMATEPHUATIOB), HCCIEeI0BaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB, HAOJIOJIEHHE W3MEHEHMsSI OKPACKH WHIMKATOPOB B PAcTBOpax KUCJIOT M UIENIOYed, H3yuyeHHe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METa/NIaMH, PEaKIHil
HEUTpaJIM3aly, IOJy4YEHUE HEPACTBOPHUMBIX OCHOBAaHWM, BBITECHEHHME OJHOIO MeETalla JAPYTHM U3
pacTBOpa COJIM, PEUICHUE 3KCIEPUMEHTANbHBIX 3a7ad N0 TeMe «BakHeiline Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoagmueckass cucrema xumudyeckux »3jaemenros JI. H.
MennesieeBa. CTpoeHHe aTOMOB. XMMHYecKasl CBA3b. OKNCIUTEIbLHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[lepBble MONBITKM KJIAacCUPUKAIMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENIbHBIE METaJUIbl, TAJIOr€Hbl, MHEPTHBIE Ia3bl). DIEMEHTHI, KOTOphIE
00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuueckux annemeHToB [[. M. Menneneesa.
Kopotkonepuonnas u jymmHHONepruoaHas popmsl [leproauueckoit cUCTEMbl XUMHUECKUX 3y1eMeHTOB J]. 1.
Menpneneesa. Ilepuonel u rpynnsl. OU3NYECKHUN CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB IlepuoAa U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aromHbix saep. W3orombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aroMoB mepBbIX 20 xumuueckux siaeMmeHToB Ilepnonmueckoit cucremsr . M. MenneneeBa.
XapakTepucTUKa XMMHYECKOIO JJIEMEHTa IO ero nosoxkeHutro B Ilepuommueckon cucreme [JI. M.
Menieneesa.

3aKOHOMEPHOCTH MW3MEHEHUs paanyca aTOMOB XHMHYECKHMX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKHUX CBOMCTB I10 IPYIIaM U IEPUOIaM.

3nauenue llepnomnueckoro 3akoHa u Ileproguyeckoll CUCTEMBI XMMHYECKHMX JJIEMEHTOB MJIS
pa3BuTUsA Hayku U npaktuku. J{. . MenzaeneeB — yu€HbIN U TpaXIaHUH.

Xumudeckasi cBs3b. KoBasieHTHast (MOJsIpHAsT M HEMOJISPHAs) CBS3b. DJIEKTPOOTPUIIATEITHLHOCTH
XUMHYECKHX 3JIeMEHTOB. VloHHas CBA3b.

Crenenp oxkucieHus. OKHUCINUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpoueccel okucieHus u
BOCCTaHOBJIEHUSA. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3loB BEIIECTB METAJUIOB M HEMETAIOB, B3aMMOACWUCTBUE THUIAPOKCHIA LUHKA C
pacTBOpaMu KHUCJIOT M WIeJ0o4Yel, NPOBEAECHUE OIBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKkuil (ropeHue, peakiuu pa3oKeHus, COSIUHEHUS).

Meostcnpeomemnunie ceasu



Peanuzanus MEXNpeaAMETHBIX CBSA3€M NPU HM3YYEHHU XMMHUHU B 8 KJacce OCYILECTBISIETCS 4Yepe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U MOHSATUH, SBISIOUIMXCS CUCTEMHBIMU
JUISL OTAEIBHBIX IIPEJMETOB €CTECTBEHHO--HAYYHOIO LIMKJIA.

OO011e ecTeCTBEHHO--HaY4YHbIE TIOHATH: HAy4YHbIH (QakT, rUnoTe3a, Teopus, 3aKOH, aHaJIU3, CUHTES,
KJaccu(uKanus, MepHUOAUYHOCTb, HAOIIOJCHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHUE, MOJEINb,
SIBIICHHUE.

®usnka: MaTepus, aTtoM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOIbI, PAJIUOAKTUBHOCTb,
MOJIEKYJa, SJEKTPUYECKHH 3apsiz, BELIECTBO, Teslo, OO0BEM, arperaTHoe COCTOSIHHME BEIECTBA, Ta3,
(du3nyeckne BeIMYHHBI, €IMHULBI U3MEPEHMsI, KOCMOC, TUIaHEThI, 3BE€31b1, CoNHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MHUHEpasbl, TOPHBIE IOPOJbI, IOJE3HBIE HCKOMAEMBbIE,
TOILINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux annemeHToB [[. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOWCTB XHMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX
NEPUOAOB, Kalus, KaablUUusi M HUX COCOUHEHUM B COOTBETCTBUU C IIOJOKEHUEM DJJIEMEHTOB B
[Iepnoanueckoii cucreMe U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XUMUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUJA XUMUYECKON CBA3HU.

Knaccugukanus n HOMEHKJIATypa HEOPraHMYECKHX BelIeCTB. XMMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMXCS K Pa3IMYHbIM KJlJacCaM HEOPTaHUYECKUX COCAMHEHUM, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX
BEIIECTB.

Knaccugpukanuss XMMHUYECKHX peakUuil MO pa3IuuHbIM IpH3HaKaMm ([0 YHUCIYy M COCTaBy
YYacCTBYIOUIMX B pEaKIUM BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO HM3MEHEHUIO CTENeHEHl OKUCIIeHUs
XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO Karajau3aTopa). DK30- M SHIOTEPMHUECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTe 0 ckopocTH XUMUUeckoil peakuuu. [TonsaTue 00 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusax. [loHATHE O TOMOIEHHBIX M TeTEpOreHHbIX peakuusax. llonarume o kartanmse. [lonsTue o
XUMHUYECKOM paBHOBeCHU. DaKTOpbI, BIHAIOINIME HA CKOPOCTh XWMUYECKOW peaklUud U IOJIOKEHUE
XUMHYECKOT'O PABHOBECHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuuuy, AIEKTPOHHBIN Oananc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHON peakunu. COCTaBlIeHUE YPAaBHEHMM OKUCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIUI C
HCIIOJIb30BaHUEM METOa IEKTPOHHOTro OanaHca.

Teopust 3MEKTPOJIUTHUECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEIEKTPOJUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M IHUCCOLMALIN BEUIECTB C PA3IMUHBIMM BHJAMU XMMHUYECKOH cBs3u. CTeneHb ANMCCOLMALNU.
CunbHbIe U cllabble 3JIEKTPOIUTHI.

Peakuun woHHOrO oOOMeHa. VYCIOBUS TMPOTEKaHWS peakuui HMOHHOrO OOMEHa, IIOJIHBIE U
COKpallI€HHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOMCTBA KHCIOT, OCHOBAaHWW W COJIEH B CBETE
npeCcTaBiIeHU 00 3IEKTPOIUTUYECKON auccormanuu. KauecTBeHHble peakuuu Ha HOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJCIIAIMH KPUCTAJNIMYECKMX PEIIETOK HEOPraHMYECKHX BEUIECTB — METAJIOB H
HeMeTauIoB (TpaduTa W anMmasa), CIOXKHBIX BEIMIECTB (XJIOpUAAa HATPHsI), UCCICIOBAHHE 3aBHUCHMOCTHU
CKOPOCTM  XMMHYECKOW  peakIuu OT  BO3JCHCTBHA  pasIMuYHBIX  (DAKTOPOB,  HCCIEIOBAHUE
JIEKTPOIIPOBOTHOCTH PACTBOPOB BELIECTB, NMPOLECCA TUCCOLMALNN KUCIIOT, IIeJI0uel U coei (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MaTE€pHUAJIOB), IMPOBEIEHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKK HPOTEKAHUS
peakuuii WMOHHOTO oOOMeHa (oOpa3oBaHHME OCaJKa, BBIJCICHHE Tra3a, OOpa30BaHHWE BOJbI), OIBITOB,



WIUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — peakiuil (ropeHue, peakuuu
pa3oKeHus, COCIMHEHUS), pACIO3HABAaHHME HEOPraHWYECKHX BEUIECTB C IOMOLIbI0 KayeCTBEHHBIX
peakuuii Ha HOHBI, PELLICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtaJyuibl U UX COeJUHEHHUS

OOmast xapaktepucTuka TajoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETECHU
okucnenus. CtpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUECKHE CBOMCTBA Ha
npuMepe xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallamH, Lesnodamu). XiaopoBopopon. CossiHas
KHCJIOTa, XUMMYECKHE CBOMCTBa, IOJIyueHHe, NpUMeHeHue. J[leiicTBue XxJjiopa M XJIOpPOBOAOpOAa Ha
OpraHu3M 4esoBeKa. BaxkHel1uye Xa0pu/Ipl U UX HaXO0XKIEHUE B IPUPO/IE.

OO6mas xapakrepucTtuka 371eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
crernieHd okucieHus. CTpoeHne M (PU3MUECKHME CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOpPOJA M CEpBHI.
AnnotponHsle MOAX(UKALMY KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOJOPO/, CTPOEHUE,
¢u3nueckne U Xxumuueckue cBoiictBa. OKCHUIBI Cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKcuIoB. CepHas
KHACIIOTa, (U3MUYECKHe H XUMHUYECKHE CBOWCTBa (OOLIME Kak WPEICTaBUTENS Kilacca KHCIOT U
cnenuduyeckne). XUMUUECKUE PEAKIMH, JIe)KAI[FMEe B OCHOBE MNPOMBIIUICHHOTO CIIOCO0a MOIYYEHUS
cepHoil KkucnoTbl. [IpumeHenue cepHoit KucioTbl. Conu CepHOM KHUCIIOTHI, KayeCTBEHHas peakius Ha
cynbdar-uoH. HaxoxaeHnue cepbl 1 €€ COeAMHEHUI B MpHpojie. XUMUYECKOE 3arps3HEHUE OKpYKarolen
Cpedbl COCIMMHEHHSAMHU cepbl (KHUCIOTHBIE OXAW, 3arps3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapakTepucTuka 3JaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHCIEHMA. A30T, paclpoCTpaHEHHE B Mpupojae, (U3NYECKHEe U XMMHUYECKHE CBOICTBa.
KpyroBopor a3zora B mpupome. AMmuak, ero (uU3M4ecKue W XHUMHYECKHE CBOWCTBA, IOJNyYCHHE U
npuMeHerne. Coiau aMMOHUS, WX (PU3MUYECKHEe W XMMHYECKHE CBOMCTBa, NMpuMeHeHue. KadecTBeHHas
peakuus Ha MOHBI aMMOHMs. A30THas KHUCJIOTa, €€ MolydyeHue, pU3N4YecKue U XUMHUUYECKHe CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuupudeckue). Mcrnonb3oBaHue HUTPATOB U colieit
aMMOHHSI B KadeCTBE MUHEPANbHBIX YAOOpeHHi. XHMMHMUECKOE 3arpsi3HEHUE OKPYKaIoIeH cpeabl
COEIMHEHUSIMU a30Ta (KHUCIOTHBIE MJOXAM, 3arpsA3HEHHE BO3JayXa, MouBbl U BojxoémoB). docdop,
aIoTponHble Mogudukanuu Qocdopa, ¢usmdeckue u xummuueckue cpoictBa. Oxcun ¢ocdopa (V) u
dochopHas kuciora, pU3NUECKHEe M XMMHUYECKUE CBOIcTBa, monmyuyeHue. Mcmonb3oBanue ¢ocdaros B
Ka4eCTBE MHUHEPAIBHBIX yIO0OpPEHHUH.

OO6mas xapaktepuctuka 3ieMeHTOB [VA-rpynmsl. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHCIEeHHUA. YTIepo/, aJUIOTPOINHbIE MOAN(UKALIMY, pACIPOCTPaHEHHE B IPUPOIE, GU3NUECKUE U
XHUMHYECKHe cBoiicTBa. Ancopbuus. Kpyrosoport yriepoaa B mpupoje. OKcupl yriepoja, ux Gpuzndeckue
U XUMHYECKUE CBOWCTBA, JEHCTBUE HA JKUBHIC OPTaHU3MBI, IMOJYUYEHHE U MPHUMEHEHHE. DKOJIOTHIECKHE
npoOJeMbl, CBs3aHHBIE ¢ okcuaoM yriaepoma (IV), rumoresa rio0anbHOTO TOTEIJICHUS KJIMMaTa,
NapHUKOBBIN AP HeKT. YroiapHas KUCI0Ta U €€ COIM, UX (PU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MOTy4YeHUE
u npuMmeHeHue. KauecTBeHHas peakiuss Ha KapOoHaT-uMOHBL. Vcronb3oBaHHe KapOOHAaTOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO03SICTBeE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIECTBAX KAaK O COEAMHEHHUAX yriepoaa (MeTaH,
9TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TNIUIEPUH, YKCYCHas KucnoTa). [IpupoiHble HICTOUHUKHU YTIEBOAOPOIOB
(yromp, mpuUpOAHBIA Ta3, He(PTb), NPOAYKTHI HX TmepepaboTku (OeH3MH), UX poib B OBITY U
IPOMBINIIEHHOCTH. [IoHATHE O OMOJOTMYEeCKH BaKHBIX BEIIECTBAX: JKHMpax, Oelkax, yriieBojax — M HX
POJIH B XHU3HU yelloBeka. MaTepraabHOE €IMHCTBO OPraHMYECKUX U HEOPIraHWYECKUX COEINHEHHH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOydyeHHEe M npumeHeHue. CoeauHeHUs
KpemHus B ipupoje. Obune npeacrapnenus 06 okcuae kpemuus (IV) u kpemaneBoit kuciore. CUITHKATHI,
UX HCIOJIb30BaHUE B OBbITY, B IPOMBIIIJIEHHOCTU. BakHeilue cTpouTenbHbIE MaTepUallbl: KepaMHKa,
CTEKJIO, IIeMEHT, OeToH, >kene300eToH. I[IpobGrembl 0€30macHOTO HKCMOJB30BAHUS  CTPOUTEIIBHBIX
MaTepHaJioB B TOBCEHEBHOM JKU3HU.



Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, TPOBEACHUE
KaYeCTBEHHBIX pEaKui Ha XJIOPUA-UOHBI U HAOMIOJACHHE TPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxamomue (U3NUYEeCKUe U XHUMHUYECKHE CBOMCTBA TallOTEHOB M MX COEOUHEHUH (BO3MOXKHO
MCII0JIb30BAaHKE BHIEOMATEPUAIOB), 03HAKOMIICHHE ¢ 00pa3aMu XJIOPUIOB (TaJIOT€HUIOB), O3HAKOMIICHUE
c obOpa3namu cepel U €€ COeIMHEHHSIMHU (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB), HAOIIOJCHUE
mpouecca OOyriMBaHHUS caxapa MOJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEpHOW KHCIIOTHI, H3Yy4eHUE
XUMHYECKHX CBOICTB pa30aBIeHHOW CEPHOM KUCIOTHI, IPOBEICHUE KAaUECTBEHHON peakIMK Ha cyhbdar-
WOH U HAOII0/IeHUE MpU3HaKa e€ MpOTeKaHus, O3HAKOMJIEHUE ¢ (PU3NUECKMMH CBOMCTBAMU a30Ta, hocdopa
U WX COCIUHEHHWH (BO3MOXHO HCIOJIh30BAHUE BUICOMATEPHAIIOB), 00pa3laMu a30THBIX M (OCPOPHBIX
ynoOpeHuii, mojaydeHue, COoOMpaHUe, paclo3HaBaHHWE M U3yYeHHE CBOWCTB aMMHAaKa, IPOBEICHHE
KaYeCTBEHHBIX peaklMii Ha HMOH aMMOHHUS U ¢oc]arT-HOH M H3ydyeHHE MPU3HAKOB MX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHILEHTPUPOBAHHONW a30THOM KHUCIOTHI C MeAb0 (BO3MOXHO HCIOJB30BaHUE
BUJCOMATEPHAJIOB), HW3yYeHHE MOJENeH KPHCTALIMYECKUX pemeEToK anmasa, rpadura, dyniepena,
03HAKOMJICHHUE C MPOIIECCOM aJICOPOIIMU PaCTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM B YCTPOKWCTBOM
NpPOTUBOTa3a, IMOJIyueHUE, COOMpaHue, paclo3HaBaHWE U M3YyYEHUE CBOWCTB YIJIEKUCIOrO Tasa,
NpOBEJCHNE KAYeCTBEHHBIX peakluid Ha KapOOHAT W CUJIMKAT-UOHBI W M3yYEHUE MPU3HAKOB HX
MpPOTEKaHUs,  O3HAKOMJIEHHE C  MNPOAYKIIMEH  CHUJIMKATHOM  IPOMBIIUICHHOCTH,  PEIICHUE
HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeie HeMeTaJllIbl B UX COSAMHEHUS».

MeTta/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHKa XUMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHMM WX IIOJIOKEHUS B
[lepuoanueckoit cucreme xummuueckux siemeHToB [[. M. MenneneeBa u crpoenust aromoB. CTpoeHue
METaJuIoB. MeTaTnyecKkas CBsI3b U METATMYECKas KPUCTAJUITMUECKas PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HaNpsDKeHUN MeTaioB. DU3NYecKue M XMMUYECKUe CBoicTBa MeTaiioB. OOIIMe crmocoObl MOTyYeHUS
MeTansoB. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTalb,
YYyT'yH, JIOPAJTIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble Metaiuibl: mojoxeHue B Ilepmommueckoil cucrteme XuUMUYecKuX 3yemeHToB J[. U.
MeHieneeBa, CTpoeHHE UX aTOMOB, HaxOJAeHHE B npupoae. dusnueckue M XMMUYECKHE CBOWCTBA (Ha
npuMmepe HaTpus U Kajiusi). OKCHIBI U THIAPOKCHUIBI HATpUs U Kamiwus. [I[puMeHeHue menouHbIX MEeTaIoB U
NX COCINHECHHUI.

[[lenoyHo3eMenbHBIE METAUIBl MAarHU M KaJlblui: nosiokeHue B Ilepuomuueckoil cucreme
xuMuueckux snemeHToB Jl. V1. MenneneeBa, cTpoeHHe UX aTOMOB, Hax0JIeHHe B npupoae. Pusndeckue u
XUMUYECKHE CBOWMCTBA MarHus M Kanblus. Baxuelue coeluHeHUs Kaablus (OKCU, TUIPOKCHU, COJIN).
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHui: nonoxkerune B [lepumonnueckon cucteme xummudeckux snemeHToB [[. M. Menneneera,
CTpOEHHE aToMa, HaXxOXKAeHHEe B pupoze. Puzndeckue 1 XUMUYECKUE CBOMCTBA aTtOMUHUSA. AMPOTEpHBIE
CBOMCTBA OKCHJIa U THAPOKCH]IA ATFOMUHMSL.

Kenezo: monoxenne B Ilepmomamueckoin cucreme xummudeckux sieMeHtoB [[. WM. Menneneena,
CTPOEHHE aTOMa, HaXOXJIeHHe B mpupone. Pu3nyeckue W XUMHUYECKHE CBOMCTBa keneza. OKCUbI,
ruapokcuabl U comu xkenesa (I1I) u sxenesa (I1I), ux cocras, cBOICTBa U MOIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O0pa3llaMM METaJUIOB M CIUIaBOB, UX (U3MYECKUMHU CBONCTBaMH, H3y4€HHE
pe3yabTaTOB KOPPO3WHM METAIOB (BO3MOYKHO HCIIOJB30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUSL OKCHUJIA KaJbLIMSl M HATpUsl C BOJOM (BO3MOXHO MCHOJB30BaHUE BUIECOMATEPUATIOB),
UCCJIEIOBAHNE CBOWCTB >KECTKOW BOJBI, IIpoliecca TOpPEHUs Keyie3a B KUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUaloB), MPU3HAKOB MPOTEKAHMSI KaUEeCTBEHHBIX PEaKIMi HAa MOHBI: MarHus,
KaJbIIMs, alfOMUHUS, IMHKa, xene3a (II) u xenesa (I1I), menu (II), HaGmroaeHNe U OMUCaHWE TPOIIECCOB
OKpaIllIMBaHUs [IJIAMEHU MOHAMU HATPHSs, KaJausl U Kadblus (BO3MOXKHO UCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),



uccienoBanre amMQpOTEPHBIX CBOWCTB THUAPOKCHIA aTIOMHUHUS H THIPOKCHIA IIMHKA, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillire MeTaibl U UX COCIUHEHUSI.

XuMHS 4 OKPYsKAOIIas cpeaa

BemiectBa u Marepualibl B IOBCETHEBHOM *KU3HU 4YeloBeKa. bezonacHoe HCIoiab30BaHUE BEUIECTB U
XUMHUYECKHX peakiuii B ObITy. [TepBasi HOMOIIb MPU XUMUYECKUX 05KOTaX U OTPABJICHHUSX.

XUMHUECKOE 3arpsi3sHEHUE OKpYyKaroleh cpebl (MpeesbHas I0nyCcTUMasi KOHIEHTpaIUsl BEIIECTB,
nanee — [1/1K). Posib XuMuu B pelieHur SKOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIJIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanusi MexXnpeIMETHBIX CBSI3€M MPU M3YUYCHUM XUMUU B 9 Kilacce OCYIIECTBISIETCS 4depe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK U MOHSATHH, SBISIOMIUXCS CUCTEMHBIMU
JUISL OT/ICTIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJIacCU(UKALMs, TEPHOAMYHOCTh, HAOIIOJICHUE, SKCIICPUMEHT, MOJICIIMPOBAHHUE, W3MEPEHHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MATEPUATIBL.

®uznka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIU, U30TOIbI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, OJJICKTPUYCCKUM 3apsii, MPOBOAHUKHU, IOJTYINPOBOJHUKHU, AUDJICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeJO, O0O0BEM, arperaTHoe COCTOSHUE BEUIeCTBA, ra3, pacTBOp, PacTBOPHMOCTb,
KpUCTAJIMYECKass pPemIéTKa, CIUIaBbl, (U3UYECKUE BEIMYUHBI, CAMHULBI HM3MEPEHHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, COHIIE.

buonorust:  ¢orocuHTe3, HObIXaHue, Owocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC  YIOOPCHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TOPOJBI, TMOJE3HBIE HCKOIMAeMBbIe,
TOIUIMBO, BOJHBIE pPECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOT'PAMMBLI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O OOIIero oOpa3oBaHHs JOCTUTAIOTCS B
xo/le OOydeHHs XUMUU B EIUHCTBE Y4eOHONH W BOCHHUTATEIBHOW MEATEIBHOCTH B COOTBETCTBUHU C
TPAAUIMOHHBIMU ~ POCCUMCKUMHU  COLIMOKYJIBTYPHBIMH UM  JIyXOBHO-HPAaBCTBEHHBIMH  IIEHHOCTSIMH,
HNPUHITHIMU B OOIIECTBE MPaBUIAMHU U HOPMAaMHU MOBEACHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLUATM3ALUHN 00yJarOIINXCS.

JIM9HOCTHBIE PE3YyNbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOU
MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALIMNA U PACHIMPEHHE OIMbITA JESITEIILHOCTH Ha €€ OCHOBE, B TOM YHUCJE B
YacTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY H HAyYHOMY
HACJICTUIO, TIOHUMAaHUsI 3HAYCHUS XMMHYECKON HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH
BJIQJIeTh JOCTOBEpHOH wuH(pOpManueid o TMepeloBbIX JOCTHKCHHUSIX U OTKPBITUAX MHPOBOM U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEACTABJICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM
U JpYTUX BHUJAX JEATEIbHOCTH, TOTOBHOCTM K PpPa3HOOOpa3HOM COBMECTHOH MAESITENbHOCTH IPH
BBITIOJIHEHUH YYEOHBIX, MO3HABATEIbHBIX 3aJ/1ay, BBHIMOJHEHUHU XHUMHUYECKHUX JKCIEPUMEHTOB, CO3JIaHHUH
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHMIO M B3aUMOIIOMOIIM B TpoIlecce ATOW yueOHOMU
JeATEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHHE M IOCTYNKH CBOMX TOBApHINEH C IMO3UIMHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUM MMOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE M XHUMHYECKOM peaklMh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY JUIsl TIOHUMAHMSI CYIIITHOCTH HAYYHOU
KapTUHBl MUpPA, TPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSA MPHPOJBI, B3aUMOCBSI3AX
YeJI0BeKa ¢ MPUPOIHOM Cpeaoid, O pOJIM XMMHHU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIC MOTHBBI, HAIIPABJICHHBIC HAa TMOJIYYCHHE HOBBIX 3HAHUU MO0 XUMHUHU, HEOOXOIUMBIE
st OOBSACHEHHWS HAOMIOAAeMBIX TMPOIECCOB U SBJICHUM, IIO3HABATEIBHOW, WH(POPMAIMOHHON U
YUTATEIHCKOM KYJIBTYphl, B TOM YHCIE HABBIKOB CAMOCTOATEIBHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYIMHBIMA TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOyYeHHWIO W TIO3HAHUIO, JIOO03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o0Opa30BaHMIO, TPOCKTHOW M HCCJIEAOBATEILCKOW JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HATPaBIEHHOCTU U YPOBHsI OOYUYCHHUS B albHEHIIIEM;

4) popMupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH >XKW3HHU, OTBETCTBEHHOTIO OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3/10pOBbIi 00pa3 »U3HU, OCO3HAHME IOCIEICTBUNA M HENPUSATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs), HEOOXOAMMOCTH COOIIOACHHUSI TIPaBUI OE30MaCHOCTH TIPU OOpAIICHHUH C
XUMHUYECKHMH BEIIECTBAMU B OBITY U peabHON KHU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY HM3Y4YeHHIO Mpodeccuil U Tpyaa pa3IuyHOro poja, yBaXeHHE K TPYAy U
pe3yabTaTaM TPYAOBOW AESTENIBHOCTH, B TOM YHCIE HA OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBI BBIOOP WHIUBUIYaTbHOW TPACKTOPUU TMPOJOIDKEHHUS 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCTIeITHON



npoeCCUOHATIBHON JESATEIbHOCTH M Pa3BUTHs HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJaNTUPOBAThCA B
npodeccuoHaIbHOM cpee;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKHU 11€71€c000pa3HOe OTHOUIEHHE K IIPUPOJE KaK HCTOYHUKY JKU3HU Ha 3eMJjie, OCHOBE €€
CYLIECTBOBaHMs, IOHMMaHHE LEHHOCTH 340pOBOro M Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE
OTHOLIECHHE K COOCTBEHHOMY (PU3MUECKOMY M TMCHUXHWYECKOMY 370pPOBbIO, OCO3HAHHE IICHHOCTH
cOONIIO/IeHHsI TIpaBWJI OE30IIaCHOTO TOBEJCHHSA MpH paboTe ¢ BEIIECTBAMH, a TaKXKe B CHTYyalUsX,
YTPOXKAIOIUX 30POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH MPHUMEHATh 3HAHUs, IOJIy4aeMble NPU H3YYEHUM XUMHUH, Ui peIleHus 3ajad,
CBA3AHHBIX C OKpPYXKaloled NPUPOJHON CPENOM, I MOBBILIEHUS YPOBHS JKOJOTMYECKOM KYJIbTYpHI,
OCO3HAHMS II00ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOJIEM | IyTel WX pelIeHus TOCPECTBOM METO/I0B
XUMHMH, OKOJOTMYECKOIO  MBIIUIEHUS, YMEHHS pYKOBOJCTBOBATbCS MM B  IIO3HABaTEJIbHOM,
KOMMYHHUKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranmpenMETHBIX pe3ylbTaTOB  BBIACHAIOT 3HAuMMble Uil (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIEHAYUYHbIe NOHATHUS (3aKOH, TEOpHs, MPUHLUI, T'MIIOTE3a, (aKT, CUCTEMa, MpoLece,
9KCHEPUMEHT U JAPYroe.), KOTOpbIE MCIOJB3YIOTCSI B €CTECTBEHHO-HAy4YHBIX YYEOHBIX IpeaMeTax H
MIO3BOJISIFOT HA OCHOBE 3HAHHH M3 3TUX MPeIMEeTOB (HOPMUPOBATH MPEACTABICHUE O IEIOCTHOW HAy4YHOU
KapTUHE MHpa, U YHHUBEpCalbHbIE Yy4yeOHble JeHcTBUS (TIO3HABaTEJIbHbIE, KOMMYHUKATHBHBIE,
pEryJsTHBHbBIE), KOTOpble obOecnednBalOT (OPMUPOBAHME TOTOBHOCTHM K  CaMOCTOSITEIbHOMY
IUTAHUPOBAHMIO U OCYLIECTBICHHUIO YUeOHOM 1eATEIbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcaJIbHbIe YUeOHbIe AelicTBUSA

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHUS UCIIOIb30BATh MPUEMBI JJOTUYECKOIO MBIIUICHNS IIPY OCBOCHHUH 3HAHUM: PACKPBIBATH CMBICII
XUMHYECKHUX IMOHITHM (BBIAEIATH UX XapaKTEpHbIE NPU3HAKH, YCTaHABIMBAaTh B3aUMOCBS3b C JAPYTHMU
MNOHSTHUSMM), HUCIOJB30BaTh MOHATHUS ISl OOBSICHEHMS] OTHENbHBIX ()aKTOB U SBJIEHUH, BBIOMpAThH
OCHOBaHUS U KpUTEpPUM JUIS KJIacCUPUKAUM XMMHUYECKUX BEIIECTB M XUMHUYECKUX peakUui,
yCTaHaBJIMBaTh IMPUYUHHO-CIEICTBEHHbIE CBSI3U MEXAYy OOBEKTaMHU H3Y4YEeHHUs, CTPOUTh JIOIMYECKHE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJOTHH), JIeJIaTh BBIBOJIbI U 3aKIIOUYEHUS;

YMEHHME NpPHUMEHATh B TMpoOlecce TIO3HaHMUS NOHATUS (MPEIMETHBIE W METalpeAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEJIN, UCTIOJIb3YEMbIE B XMMHH, TPEOOPa30BbIBATh IMPOKO IPUMEHIEMBIE B
XUMHUU MOJIEbHbIE TPEICTaBICHUS — XMMUYECKUHA 3HAK (CHMBOJI 3JIEMEHTa), XMMUYecKas (Gopmyna u
ypaBHEHHE XMMHUYECKOH peakiuu — MpH pelleHHH Y4eOHO-TIO3HABaTEIbHBIX 3a7ad, ¢ y4ETOM 3THUX
MOJICJIBHBIX TPEACTaBICHUN BBIABISITD W XAPAKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKH HW3Y4aeMbIX
O0BEKTOB — XHWMHYECKUX BEUIECTB W XHUMHUYECKUX peaklui, BBIABIATH 00IIHME 3aKOHOMEPHOCTH,
[IPUYMHHO-CJICACTBEHHBIC CBSA3U U IIPOTUBOPEUYUS B U3y4AaEMBIX IIPOLECCAX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA !

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUA, a TAKXKE B
KayecTBE OCHOBBI JJi1 (POPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKICHHII;

npuoOpeTeHne OmbITa 10 IJJAHUPOBAHUIO, OpraHU3allMM W  MPOBEACHUI0  YYEHHYECKHUX
9KCHEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IIpoIecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro
pe3ynbTart, GopMyIupoBaTh 00OOIIEHHS M BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHMS,
COCTaBJIATh OTYET O MPOAETAHHOM padorTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpATh, AaHATU3UPOBATH U MHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUJIOB U (popm
IPEICTABICHUS, MOJIy4aeMyI0 M3 Pa3HbIX MCTOYHUKOB (HAY4YHO-TIONYJISIPHAs JUTEparypa XUMHUYECKOTO



coJlep’KaHusi, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), KPUTHUECKU OLICHUBATh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHSATh DPA3IUYHbIE METOJbl M 3alpoChl NMPH TOUCKE W 0TOOpe WHpOpManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJs BBIIIOJHEHUS Y4YeOHbIX U TII03HABaTEIbHBIX 3a]ay
onpeAenéHHOr0  TUMA, MNPUOOpPETeHHE OMmbITa B  OOJACTH  HCIOJIB30BaHUS  HH(GOPMALMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTMH, OBJaJE€HUE KYJIbTYpOH aKTHMBHOI'O MCIIOJIb30BAaHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIBbHO BBIOMPATh ONTUMANIbHYIO (OpMY HpeAcCTaBieHUs WH(POPMALUU U
WUTIOCTPUPOBATH peIllaeMble 3aja4l HECIIOKHBIMU CXEMaMHU, AMarpaMMaMHu, ApyrumMu popmamu rpaduku
U UX KOMOMHAILIUSIMY;

YMEHHUE HCIOJb30BaTh U aHAIM3UPOBATH B IMpoliecce y4eOHOM U UCCIIeIOBATENLCKON AeITeIbHOCTH
UHPOPMALIMIO O BIMAHUU TPOMBIIIJICHHOCTH, CEIBCKOTO XO3SCTBAa M TPAHCHOPTa HA COCTOSIHHE
OKpY>Karollel NPUPOIHON CPEIBbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJ]aBaTh BOIPOCHI (B X0/€ Auajora u (Win) JUCKYCCUM) 110 CYLIECTBY 00CYKIaeMON TEMBI,
(GopMyIUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIIIOJIHEHUS IPEIOKEHHON 3a/1auu;

YMEHHsI TPEJCTaBIATh IOJYYCHHbIE pPe3yJlbTaThl MO3HABATENBHON ESITENbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNlaTh MPE3CHTALMIO PEe3yJIbTaTOB BBHIMOJIHEHUS XMMHYECKOTO JKCIEPHMEHTa
(;1abopaTtopHOTro OIbITa, TA0OPATOPHON PAOOTHI 1O UCCIICAOBAHUIO CBOMCTB BEIIECTB, YUSOHOTO MPOCKTA);

YMEHMsSI y4yeOHOro COTPYAHMYECTBA CO CBEpPCTHHKAMM B COBMECTHOM I103HABaTEIbHOM U
UCCJIEIOBATENILCKOM JIeATEIbHOCTH MPU PEUICHHH BO3HHUKAIOMIMX MpOoOJieM Ha OCHOBE ydé€ra OOIIMX
UHTEPECOB U COrjlacoBaHUA mMO3ULUN (0OCyXIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIUSI COBMECTHBIX JIEHCTBUM, OIpeAeleHHe KPUTEpUEB 110 OLIEHKE KayecTBa BBIMOJIHEHHOMN
paboTHI U ApyTHE).

PeryasiTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1CHCTBHA:

YMEHHME CaMOCTOSTENIBHO OINPENEHATh LENU  JEATENbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATD,
KOHTPOJIUPOBaTh M MpPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTh, BBIOMpaTh Haumbojee
s dexTuBHBIE CIOCOOBI pelIeHHs] YIeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIIBHO COCTABIISTh WU
KOPPEKTUPOBATh MPENJIOKEHHBIM aITOPUTM JECHCTBUM NPH BBINOJHEHUU 3aJaHU C Y4ETOM IOITYUYECHMS
HOBBIX 3HaHUI 00 M3y4aeMbIX O0OBEKTAaX — BELIECTBAX M PEAKIMSIX, OLEHUBATH COOTBETCTBUE MOIYYEHHOTO
pe3ynbTara 3asBIIEHHOM 1I€JM, YMEHHUE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeljlaraeMble B
YCJIIOBUH 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe npenMeTHBIX pe3yslbTaToOB MO OCBOCHUIO O0S3aTEIBHOIO COJIEPXKaHMS, YCTaHOBIECHHOTO
JTaHHOUM (enepanbHO pabouell MpOrpaMMOM, BBIICISIOT: OCBOSHHBIE O0yUYaIOIMIMMUCS HAYIHBIC 3HAHUS,
YMEHHMSI U COCOObI IeHCTBUH, criennduyeckue s NpeAMETHON 06acTi «XUMUS», BUIbI A€ITeIbHOCTU
[0 TIOJIYYEHHUIO HOBOT'O 3HAHUs, €ro WHTEepIpeTaly, NMpeoOpa3oBaHMI0O U NMPHUMEHEHHIO B PAa3IUUHBIX
y4eOHBIX U HOBBIX CUTYaIUSX.

K xoniy o6yuenus B 8 kiacce npeaMmeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJIKHBI OTPa)KaThb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IMOHSTHI: aTOM, MOJIEKYJla, XUMUYECKUI 3JEMEHT,

IIPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAsI U MOJIEKYJISIpPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0Jii XMMHUYECKOrO 3JIEMEHTAa B COCAMHEHUH, MOJISIPHBIA OOBEM, OKCH, KUCIOTA,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULIATENBHOCTh, CTEMEHb OKHUCJICHUS, XHUMHUYeCKas peakuus,
KJIacCU(pUKaLUs peaKuil: peakiuy COCIUHEHMsI, pEeaKlUu pa3joKEHUs, peaKklHH 3aMeIleHus,
peaknuu 0OMeHa, 9K30- U SHJOTEPMUYECKHUE PEaKIUH, TeIJI0BOHM dPPEKT peakiyu, siIpo aToma,
AIIEKTPOHHBIN CJIOM aToma, aTOMHasi OpOHTalb, paJlyC aroMa, XMMHYECKasl CBs3b, NOJSPHAS U



HEIOJISIPHAsI KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAas JOJIA
BeIlleCTBA (ITPOLICHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;

® JJUIIOCTPUPOBATH B3aAUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI U NPUMEHSTh 3TU MOHSITHS NPU
ONMCAHUU BEILIECTB U UX MPEBPAILCHU;

® HCIOJIB30BaTh XWMHUYECKYIHD) CHMBOJUKY Ui COCTaBICHHS (OpPMYJ BEIIECTB U YPaBHCHHIA
XAMHYECKUX PEAKIUM;

® OMNpeNeNsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTENEHb OKHCIICHHS
DJIEMEHTOB B OMHAPHBIX COCIUMHEHHSX, MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY Kiaccy
coeuHEeHUH 1o GpopMmyam, BUI XUMHUECKOHN CBA3H (KOBAJIEHTHAsl U MOHHAs) B HEOPTaHUUECKUX
COECIMHEHUSX;

e packpsiBath cMbich [lepuoanueckoro 3akona J[. 1. MenneneeBa: 7eMOHCTpUPOBATh IOHUMAaHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHMX OJIEMEHTOB OT UX TIOJIOXKEHUS B
[lepuonnueckoii cucTeMe, 3aKOHOB COXPAHEHUsI MACChI BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

® ONUCBHIBATh M XapaKTepU30BaTh TaOMMUHyIO0 ¢GopMy lleproanyeckol CHCTEMbl XUMHUYECKUX
9JIEMEHTOB: pa3NuyaTh MOHATUA «TJIaBHas noArpymnma (A-rpymnmna)» u «mobouyHas noarpymnmna (b-
rpynmna)y», Majble ¥ 00JbIINe MEPUOJIbI, COOTHOCUTH 0003HAUYECHHUS, KOTOPbIE UMEIOTCS B Ta0JIuIIe
«llepuognueckas cucremMa xumMuueckux diemeHTOB J[. . MengeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHMSI aTOMOB XMMHUUYECKHX JJIEMEHTOB (COCTaB W 3apsj snpa, oodiiee
YHCIIO JIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM);

e IaccH(UIUPOBATh XUMHUYCCKUE JICMCHTHI, HEOPraHMYECKHE BEIICCTBA, XMMHUYCCKUE PEaKIIUU
(110 YKCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIME XWMHYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPIK/IAsl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKuuii;

® [IPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX KaUYE€CTBEHHOI'O COCTaBa, BOZMOXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO JJIEMEHTa 10 (OopMysie COETUHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

® TIPUMEHSTH OCHOBHBIC OTEpAIlMU MBICIIUTEILHON ACITEIHHOCTH — aHAIM3 M CHHTE3, CpPaBHEHUE,
00001IeHNE, CUCTEMATH3AIINIO, KITACCH(UKAIINIO, BBISBICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3EH
— JUIS U3y4YEHUs CBOMCTB BEIIECTB M XMUMHUYECKUX pPEaKLUW, €CTeCTBEHHO-HAYyYHBIE€ METO]IbI
MO3HAHUS — HaONIOJEHUEe, W3MEPEeHHEe, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealnbHBId U
MBICIICHHBII);

e cCIeloBaTh MpaBWJIAM TOJIH30BAHUS XMMHYECKON MOCYAOW M JTaOOpaTOpHBIM 00OPYIOBaHHEM, a
TaKKe MpaBuUiiaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSMHU TIO BBITOTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHHIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia W KHCIOpOJa), MPHUTOTOBIEHUIO PACTBOPOB C OMNpEeAEeNEHHOW MacCoBOW JoOJei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTh W TMPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTBI IO
pacro3HaBaHWIO PACTBOPOB IIEJNOYEH M KHUCIOT C TOMOIIBIO HWHIWKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHeE).

K xoniy oOyueHus B 9 kjacce mpeaMeTHbIE PE3yNIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaKaTh

c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHM: XUMUUYECKHM 3JIEMEHT, aTOM, MOJIEKyJa,
WOH, KaTWOH, AaHWOH, TMPOCTOE  BEUIECTBO,  CII0)KHOE  BEIIECTBO,  BAaJEHTHOCTb,



JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIIEHUS, XUMHUYECKas peakLus, XHUMHUYecKas CBs3b,
TETUIOBON 3((EKT peakuuu, MOJb, MOJSAPHBIA 00BEM, PacTBOP, NMEKTPOIHUTHI, HEAIEKTPOIHTHI,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, DPEAKUUd HOHHOTO OOMEHa, KaTaln3arop, XHUMHYECKOe
paBHOBecHe, oOOpaTHMble M HEOOpaTUMble pEaKIHUM, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEeaKUMH, OKUCIMUTENb, BOCCTAHOBUTENIb, OKUCIEHHE M BOCCTAHOBJICHME, aJUIOTPOIHS,
aM(OTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAs, MOHHAs, METAJUIMYecKast), KpUCTATMUECKas
peléTka, KOppo3usi METaJJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOM peakLuu, IPEJeSIbHO J0IyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHITUH U IPUMEHSTH 3TU MOHATUS NIPU
OIKMCaHUM BEIIECTB U UX NPEBPAILECHUN;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJ€HHsS (OpMys BEIIECTB U ypaBHEHUH
XMMHUYECKHX PeaKluii;

OIpesieNiATh BAJIEHTHOCTb W CTENEHb OKHCICHHMS XMMUYECKHX 3JIEMEHTOB B COCIMHEHMSX
pa3InYHOI0 COCTaBa, NMPHUHAUIEKHOCTh BEIIECTB K ONpPENeNEHHOMY KJacCy COEIMHEHHH 110
dopMynaM, BUJ XUMUYECKON CBS3M (KOBaJEHTHAs, MOHHAsI, METAJJINYECKAs)) B HEOPIraHUYECKUX
COCMHEHUSX, 3aps] MOHA MO XWMHYECKOW (opmyle, XapakTep cpenbl B BOAHBIX PacTBOPAxX
HEOPraHMYECKUX COECUHEHUH, TUI KPUCTAJUINYECKOHN PeIIETKH KOHKPETHOTO BELECTBA;
packpeiBaTh cmbica llepuogmueckoro 3akona JI. M. MeHneneeBa U JE€MOHCTPUPOBATH €rO
[IOHMMAaHME: ONMCHIBATh W XapakTepusoBaTh TabauuHyo (opmy Ilepumonuueckoil cuctembl
XUMUYECKHUX AJIEMEHTOB: pa3linyaTh MOHATHSl «rJaBHasg noArpynna (A-rpymma)» ¥ «[moO0ouyHas
noarpynna (b-rpynma)», maneile u OosblIMEe TEPUOIBI, COOTHOCHUTH OOO3HAYEHHS, KOTOpHIC
UMEIOTCS B MEPUOJUYECKOW Tabiuile, C YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sJpa, o0llee YUCiIo JIEKTPOHOB U paclpesieieHne ux
0 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOB
U UX COEIMHEHUHN B Ipelenax MajblX MEpPHOJO0B U IVIaBHBIX MOJATrPYMI C YYETOM CTPOEHHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEILECTBA, XUMUUYECKHE PEAKIUU
(Mo yMCoy M COCTaBy Y4YacTBYIOUIMX B pEaKkIMM BEIIECTB, MO TeIIoBoMy 3(dexTy, Mo
MU3MEHEHHUIO CTENECHEN OKHUCIIEHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) 0OILIMEe U crenuduyeckre XUMHUYECKHE CBOMCTBAa MPOCTBIX U
CJIOXKHBIX BEIIECTB, MOATBEPKIasl OMMCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

COCTaBJIATh YPABHEHHUS DJIEKTPOJUTUYECKON TUCCOLMALINN KUCIIOT, IIEJI0UYEH U COJIEH, TTOJIHBIE U
COKpalEHHBIE ypaBHEHUS peaklMil MOHHOrO OOMEHa, YpaBHEHMsI peakiui, MOATBEPHKAAIOIINX
CYIIECTBOBaHHE F€HETHUUYECKOM CBSI3M MEX]y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYHUTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKILIni;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTU MPOTEKAHUS
XUMHUUYECKHX IPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMeHTa 1Mo (opMyse COEAMHEHHUsS, MAacCOBYIO OO BEILIeCTBa B PacTBOPE,
IIPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUUECKOU peaKLvH;

coOuroIaTh MpaBUiIa MOJIB30BAHUS XUMHUYECKOW MOCYION M J1a00opaTOpHBIM O0OpYIOBaHUEM, a
TaKXe MpaBuiia 0OpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSMHU IO BBIIOIHEHUIO
7a00paTOPHBIX XMMHMUYECKHX OIBITOB IO MHOJYYEHHIO M COOMpPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucIIoro rasa);



MPOBOJUTh PEAKIUHU, TMOATBEPXKIAIOIINE KAYyeCTBEHHBIM COCTaB pa3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJIOpPHA-, OpOMUA-, MOAUI-, KapOoHat-, docdar-, CUIUKAT-,
cynb(har-, THIPOKCHI-UOHBI, KATHOHBl AaMMOHHUS M HMOHBI HW3YYCHHBIX  METaJUIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

IPUMEHSTh OCHOBHBIE OIlEpPAallMM MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
000011IeHNe, CHCTEMATHU3alLMIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBA3CH — Ui M3Y4YCHUs
CBOMCTB BEIIECTB M XHUMHUYECKUX pEaKUUh, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJI0/IeHUE, U3MEepPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoanyectBo yacos
Kontp
Ne
) Tema ypoka OTLHbT Mpakrnyeck  [laTa usyqyenus
n/n Bcero e
e padoThbl
padot
bl
[Tpeamer xumun. Posib XMMUM B )KU3HM YeoBeKa. Tena u BemecTa 04.09.2023
[lonsTre o MeToax NO3HAHUS B XUMUU 07.09.2023
3 Hpa.I?TI/I‘leCKaH pabota Ne 1 «IIpaBuiia paboThl B J1aOOpaTOpuu U 1 1 11.09.2023
npuémsbl 00palieHus ¢ 1abopaTOpHBIM 000PYAOBAaHUEM
4 UYucrele BemecTBa U cMecu. CriocoObl pa3fiesieHus: cMeceit 1 14.09.2023
5 IIpaxTrueckas pa60Tva Ne 2 «Pa3nenenue cmeceli (Ha mpumepe 1 1 18.09.2023
OYHMCTKH MTOBAPEHHOM COJN)»
ATOMBI 1 MOJIEKYJIBI 21.09.2023
XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 25.09.2023
3 IIpocTble 1 clloKHBIE BellecTBa 1 1 98.09.2023
[IpakTuyeckas pabora Ne 3 «AHanu3 MOYBHI U BOJBI»
9 ATOMHO-MOJICKYJIIPHOE YUCHUE 1 02.10.2023
10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. XUMHUECKask GopMya. 1 05.10.2023
BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OTtHocuTenbHast arToMHast Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAsl Macca 1 16.10.2023
12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B COEAUHEHUHU 1 19.10.2023
13 KonnuectBo BemectBa. Monb. MossipHas macca 1 23.10.2023
14 dusnyeckre 1 XUMUYECKHE SIBJICHUS. XUMHUUYECKas peaKITus 1 26.10.2023




15 [Ipu3Haky U yciaoBUs IPOTEKAHUSI XUMHUUECKUX PEAKIIUM 30.10.2023

16 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. XUMUUYECKHUE YPaBHEHUS 02.11.2023
BreruncieHnsa KOIU4ecTBa, MacChl BEIIECTBA [10 YPaBHEHUAM

17 ¢ B P 06.11.2023
XUMHYECKHUX PEAKIIHA
Knaccudukanmsa XUMHYSCKUX peaKuil (COSIUHEHUS, Pa3I0KEeHHS,

18 Puican peakuuii (coen p 09.11.2023
3aMeIeHus, 0OMeHa)
M. B. JlomoHOCOB — yuéHbIli-3HIMKIONEAMCT. O0001IIeHHE U

19 v t A - 13.11.2023
CHUCTEMATHU3ALUS 3HAHUI
Kourponsaasa padora Nel mo teme «BermiecTBa 1 XUMHUECKIE

20 P P B 16.11.2023
PeaKIum»
Bo3s — cMech ra3oB. CocraB Bo3ayxa. Kuciopon — 3meMeHT u

21 X avx PO 27.11.2023
npocrtoe BemecTBo. O30H
dusnueckre U XUMHUECKHE CBOMCTBA KUCIOPOAa (peaKkInu

22 poza (peaxn 30.11.2023
okucienus, ropenue). [Tonstue 06 okcugax
CrocoOsI ITOTyYEeHUSI KUCIIOPOAa B JJa00OPATOPHUH U IIPOMBIIIIIEHHOCTH.

23 i PO patop P 04.12.2023
[Ipumenenue kucmopoa
TermoBoit Y heKT XUMHUUESCKON PEaAKITNH, TOHSITHE O

24 bd peaxdt 07.12.2023
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U IHIOTCPMUICCKUX PEAKITUSIX
Tomnuso (HedThb, YroJIb U METAH). 3arpsA3HEHNE BO31yXa, CIIOCOOBI €r0

25 (oG, yr ) 3arp % 11.12.2023
MIPeIOTBPALICHUS
ITpakTnueckas padora Ne 4 o teme «[lonyuenne u coonpanue

26 p p 5 v p 14.12.2023
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»

27 Bomopon — anemeHT u npoctoe BemecTBo. Haxoxxnenue B mpupoe 18.12.2023
dusnueckue U XUMHUYECKHE CBOMCTBA Bogopoa. [IpuMenenue

28 0pOJ, p 21.12.2023
BOZOpOJA

29 [TonsaTHEe 0 KMCIOTAX U COJIIX 25.12.2023

30 CriocoOsI moTydeHust BOAOPOa B TabopaTopuu 28.12.2023




[Tpaktuyeckas padora Ne 5 o teme «Ilomyuenue u codnpanue

31 . 1 11.01.2024
BOJIOPOJ1a, U3YYCHHUE €TO CBOWCTBY

32 Mounsipabiii 00BEM Ta30B. 3akoH ABOTaIpO 1 15.01.2024
Brruuciienust 00b€ma, KoM4yecTBa BEIIEeCTBA ra3a 1o ero N3BeCTHOM

33 N Y 1 18.01.2024
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO PEAKIINH Ha OCHOBE

34 ; 0P peaitt 1 22.01.2024
3aKO0HA 00BEMHBIX OTHOIICHUH Ta30B

35 dusznyeckre 1 XUMHYECKHUE CBOMCTBA BOJBI 25.01.2024

36 CocraB ocHoBanwii. [ToHsiTHE 00 MHIMKATOpPAX 29.01.2024
Bopna xak pactBoputens. HachilieHHbIC U HEHACBIIIICHHBIC PACTBOPBHI.

37 A IEAIE pACTROD H H PACTEOP 1 01.02.2024
MaccoBast 10JIs1 BeIIecTBa B pacTBOpE
[TpakTruyeckas pabora Ne 6 o Teme «I[IpUroToBieHNE paCTBOPOB C

38 prmseraa b OO TEve b pactop 1 05.02.2024
ornpeaenEéHHOM MacCOBOM J0JIeH pacTBOPEHHOTO BEIIECTBA

39 KonTpomnbHas padora Ne2 mo teme «Kucioposa. Bomopoa. Boga» 08.02.2024

40 Oxcunpl: cocTaB, KnaccupUKaIMs, HOMEHKIaTypa 12.02.2024
[Tony4yeHrne U XUMHUYECKUE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U

a1 e 1 15.02.2024
aM(OTEPHBIX OKCUIIOB

42 OcHoBaHus: cocTaB, KilaccupuKaIms, HOMEHKIaTypa 1 26.02.2024

43 [TonydyeHne u XUMHUYECKHE CBOWCTBA OCHOBAaHUM 1 29.02.2024

44 Kucnotsl: cocras, ki1accudukaius, HOMEHKIATypa 1 04.03.2024

45 IlosnydyeHne u XUMHYECKUE CBONCTBA KUCIIOT 1 07.03.2024
Conu (cpeauue): HOMEHKIATypa, CIIOCOOB!I MOJYYSHMS, XUMHUYSCKUE

46 i (cpenne) yP v 1 11.03.2024
CBOWCTBa
[TpakTuyeckas pabora Ne 7. PelieHre SKCIIEpUMEHTAIBHBIX 337124 110

47 P P P b S 1 14.03.2024
TeMe «OCHOBHBIE KJTACChI HEOPTAHUUECKUX COCTUHCHUIY

48 I'eneTnueckas CBsSI3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM 18.03.2024

49 O0600611eHre U crucTeMaTu3alus 3HaHUN 21.03.2024




KonrtponsHas padora Ne3 o reme "OCHOBHBIE KIacChI

50 o 1 25.03.2024
HEOPraHUYECKUX COCTUHEHUM

51 [TepBbie MOMBITKY KIIACCU(PUKAIIUN XUMUYECKUX IIEeMEHTOB. [loHsATHE 1 98.03.2024
0 TpynIax CXOJTHBIX 3JIEMEHTOB

59 [lepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHYECKIX 1 01.04.2024
anemenToB JI. 1. MenaeneeBa

53 [lepuoapl, rpymnimbl, MOATPYIIITHI 04.04.2024

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl 15.04.2024

55 Crtpoenue BHGK’prHHBIX 000J104€K aTOMOB AJIEMEHTOB 1 18.04.2024
Ilepuonuueckou cucremsl /1. 1. Menaeneena

56 XapaKTepHchUa XUMHYECKOTO 3JIEMEHTA 10 €T0 TIOJIOKEHUIO B 1 99 04.2024
IIepnonnueckoii cucreme /1. 1. Menneneesa

57 3HaueHue Hepnonnqecxuoro faKOHa JUIS. Pa3BUTHS HAYKH U MTPAKTHKH. 1 95 04.2024
. . MenneneeB — y4€HbIN, [TeJaror ¥ rpaXkaaHuH

58 DNeKTPOOTPUIIATETFHOCTh ATOMOB XUMHUUYECKHUX JIEMEHTOB 1 29.04.2024

59 HNonnas xumuyeckas cBs3b 1 02.05.2024

60 KoBaneHTHas nosnsipHasi XUMAYECKas CBA3b 1 06.05.2024

61 KoBaneHntHas HenossspHasi XuMU4eckasi CBsI3b 1 13.05.2024

62 CreneHb OKUCIEHUS 1 13.05.2024

63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 16.05.2024

64 OKuCIUTENU U BOCCTAHOBUTENH 1 16.05.2024

65 Kontponbnas padota Ne4 o reme «CtpoeHue aroma. XUMHIECKast 1 90.05.2024
CBSI3b»

66 PesepBHeIil ypok. O000IIEHHE U CUCTeMATHU3aIHs 3HAHHMA 23.05.2024

67 PesepBubIil ypok. O60011IeHIE ¥ CUCTEMATH3AIIHsI 3HAHUN 23.05.2024

68 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS 3HAHHIA 23.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KVIACC

No KosmnuecTBo yacos
Kontpo IMpakTn4a
Tema ypoka P P Jdara nzyyenus
n/ Bcero JIbHbIE ecKue
n padoTsbI padoThI
1 XapakTepucTuKa XMMHUYECKOr 0 3JIEeMEHTa Ha OCHOBaHMH ero noinosxenus B [ICXD 1 04.09.2023
.. Menneneesa. Beoausiii nactpykrax mo Th. o
CBoiicTBa OKCHIOB, KUCJIOT, OCHOBaHUH U COJIEH B CBETE TEOPUH
2 SIIEKTPOIIUTHYECKON JUCCOLMALIMU U OKUCIIEHUSA-BOCCTAHOBIIECHUS 1 06.09.2023
AM®dOTEpHBIE OKCHJIBI U THIPOKCHIBI
3 ITepuonnuecknii 3akoH U [lepuoanueckast cucteMa XuMu4yeckux 3semeHTon .M. 1 11.09.2023
Menneneena.
4 Knaccudukanuss XuMHU9IeCKux peakiuii 0 pasIUIHBIM OCHOBAHMAM 1 13.09 2023
[ToHsITHE O CKOPOCTH XUMHUYECKOHN peakinu
Karanuzaropsr 18.09.2023
6 KonTponbnas padoraNel no teme «BBenenue» 1 1 20.09.2023
Bex menHbIi, 6poH30BBIH, xKene3Hbii. [lomoxenune
3JIEMEHTOB-MeTa/UI0B B [leprouueckoii cucreme
7 . . MenneneeBa u 0COOEHHOCTH CTPOSHUS UX 1 25.09.2023
aToMoB. dusnyeckue
cBoiicTBa MeTaioB. CrutaBbl
8 XUMHUECKUE CBOMCTBA METAJIOB. 1 27.09.2023
9 Mertannsl B pupoae. Ob1iue crnocoObl UX TOTyYEHUS 1 02.10.2023
10  PemeHue pacueTHBIX 3aJau C MOHATHEM MaccoBast OIS BBIXOAA MPOAYKTa 1 04.10.2023
11  TloHATHE 0 KOPPO3UU METAIIIIOB 1 16.10.2023
12 IllenouHble MeTaUIBL: OOILAs XapaKTEPHUCTUKA 1 18.10.2023
13 | CoennHenus IEJIOYHBIX METAIIJIOB 1 23.10.2023
14  Ileno4yHo3zeMenbHbIE METAIIIBL: 00IIasi XapaKTepUCTHUKA 1 25.10.2023




15 | CoenuHeHHd IMIENOYHO3EMEIBHBIX METAIOB 1 30.10.2023

16 AJIOMUHUYN — NEPEXO0/IHBIN 3JIeMeHT. DU3HUEeCKUEe U XUMUUECKUE CBOMCTBA 1 01.11.2023
amomunus. [lonydyeHne u npuMeHEeHNE aTFOMUHUS

17 CoenuHeHus aTIOMUHUS } 1 06.11.2023
OKCHJI U THIIPOKCHI, X aM(OTEPHBIA XapakTep.

18 Hpaxmuttecria}l padoma Nel. OcyiiecTBIEHUE HENOYKH XUMHUECKUX 1 08.11.2023
npeBpaienuii. Uucrpykrax no Th.
XKenezo —snement VIIIrpynmns! no6o4yHoil noarpymnmel. usnueckue u

19  xummueckue cBolicTa xkene3a. Haxoxnenue B mpupoe. 1 13.11.2023

20 Coenunenus xenesa +2,+3 UX Ka4eCTBEHHOE olpe/ieyieHue. | eHeTuueCcKue psiibl 1 15.11.2023
Fe +2 u Fe +3.

21 Ilpakmuueckasa padoma Ne2. 1lonyueHue u CBONCTBA COETMHEHUI METAILIOB. 1 27 11.2023
HNucrpykrax no Th.

) Ilpakmuueckan paboma Ne3. JkcriepuMEHTANIbHBIE 33J1a41 110 PACIIO3HABAHUIO U 1 29.11.2023
noJIy4eHuto Beuects. Mucrpykrax no Th

23 | O06o6mieHue 3HaHuM 10 Teme «MeTamIbh» 1 04.12.2023

24 KonTposnbHas padora Ne2 no teme «MeTamib» 1 06.12.2023
Pewrenue 3amad o reme.

25 Tema 2. Hemetaini(26 4) 1 11.12.2023

26  OOmas xapakTepUCTHKA HEMETAIOB 1 13.12.2023

27 OO01mre XMMUYECKHEe CBOMCTBA HEMETAILIOB. 1 18.12.2023
Hewmeransl B mpupoie u criocoObl UX MOTyYeHUs

28 | Bopmopon 1 20.12.2023

29 Bopa 1 25.12.2023

30 | Tamorensl: obmias xapakTepuUCTHKA 1 27.12.2023

31 | CoenuHeHWHs TaIOreHOB 1 10.01.2023

32 [TpakTruueckas padora No4 1 15.01.2023
Pemienne skcnepuMeHTaNbHBIX 3a1a4 110 TeMe «[loarpymnmna raioreHoBy

33 | Kucnopon 1 17.01.2024




34 | Cepa, ee puznuekre U XUMHYECKHE CBOICTBA 1 22.01.2024
35 | Coenunenus cepsl 1 24.01.2024
36 | CepHas KHCIIOTa KaK 3JIEKTPOJIHT U €€ COJH 1 29.01.2024
CepHast KUCIIOTa KaK OKUCIUTENb. [loyueHue n
37 | npuMeHEHHE CEPHOU KUCIOTHI .AHAIN3 KOHTPOJILHOU paboThl. HeMeTasuib: aToMbl 1 31.01.2024
U MpocThie BemecTBa. Kucimopoa, 030H, BO3IyX.
38 [IpakTuyeckas pabora Ne5 1 05.02.2024
PenieHune skcriepuMeHTABHBIX 3a71a4 1o TeMe «[loarpyrma kucinopomar»
39 | AB3OT u ero cBoicTBa 1 07.02.2024
40 | Ammuak u ero coenunerusi. Conu aMMOHHMS 1 12.02.2024
41  Oxcwupabl a30Ta 1 14.02.2024
42  A30THas KHUCJIOTa KaK 3JIEKTPOJIUT, €€ IPUMEHEHHE 1 26.02.2024
43 | A30THas KUCIIOTa KaK OKUCIIUTENb, €€ MOoTy4YeHUe 1 28.02.2024
44 ®ocdop. Coenunenus dpochopa. [lorstue o pochopHbIX yIOOpEHUIX 1 04.03.2024
45 | Vraepon 1 06.03.2024
46  Oxcuasl yriepoaa 1 11.03.2024
47 VYrosbHAsI KUCIO0TA U €€ COJIN. ) 1 13.03.2024
JXecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHUS
48  KpemHuuit 1 18.03.2024
49 | CoenuHeHUsS KPEeMHUS 1 20.03.2024
50  CunukarHasi IPOMBIIUIEHHOCTh 25.03.2024
51 [IpakTuueckas pa6ora Ne6 1 27 03.2024
[Tonmyuenue, cobupaHue U pacrio3HaBaHUE ra3oB
52 | O6o6menue mo TemMe «Hemeramnsn) 1 01.04.2024
53 | KoutposabHas pabora Ne3 no teme «HemeTanab» 1 03.04.2024
s4. Moot o 1 epioniesss arons :
55  3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MEPUOJAX U 1 17.04.2024




IPyNIax B CBETE MPEJCTABICHUN O CTPOEHUHU aTOMOB JIEMEHTOB. 3HAYECHUE
[Iepnoanueckoro 3akoHa

Buapl xuMuyeckux CBA3€H U TUIIBI KPUCTAJUIMYECKHUX pEIETOK. B3auMoCBs3b

56 . 1 22.04.2024
CTPOCHUS ¥ CBOWCTB BEIIICCTB
57 Knaccupuxamms 1 24.04.2024
XUMHUYECKHUX PEAKIIUH 110 pa3InIHBIM IPU3HAKAM.
58 | CkopoCTh XMMHUYECKUX PEaKIIHi 1 29.04.2024
59 | Knaccudukanus HeopraHndeckux BemecTB. CBONCTBA HEOPraHUYECKHUX BEIIECTB 1 06.05.2024
60 T'enernueckue psapl METANIA, HEMETAILIA U TIEPEXOAHOTO METalIa 1 08.05.2024
61 @ KoutponbHas pabota Ned 1 13.05.2024
62 | Tpenunr-rectupoBanue no Bapuantam ['A npouuisix et u 1emMoBepcun 1 15.05.2024
63 | Pousib XMMHH B pEIIEHUN YKOJIOTHUECKUX MPOOIEM 1 15.05.2024
64 PesepBHrlit ypok. O6001IeHHE U CUCTeMATHU3aIIHs] 3SHAHHHA 1 20.05.2024
65 Peseprublil ypok. O60011IeHIE U CHCTEeMaTH3allHsI 3HAHUN 1 20.05.2024
66 PesepBHblit ypok. O600IIEHNE U CUCTeMATHU3AIIHSI 3HAHHHA 1 22.05.2024
67 Peseprublil ypok. O60011IeHIE U CHCTEeMaTH3allHsI 3HAHUN 1 22.05.2024
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 22.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOJANYECKOE OBECIEUEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKIMOHEpHOE
obmectBo «M3natenbeTBo «IIpocBenienner

» Xumus, 9 kinacce/ I'abpuensa O.C., Octpoymos WU.T'., Cnaakos C.A., AKninoHepHoe
obmectBo «M3natenbeTBo «IIpocBenenner

tabnuipel: [lepuoanueckas cuctema xumuueckux snementoB J[. . Menpeneena,

Ta6JIHHa PaCTBOPUMOCTH, BHCKTpOXI/IMI/ILIGCKI/Iﬁ pAdI HAIIPSDKCHUSA MCTAJIJIOB

METO/JUYECKHUE MATEPHUAJIBI J1JI51 YUYUTEJISL
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. - Peanu3arus-
tpedoBannii-OI'OC-ocHOBHOT0-0011I€T0-00pa30oBaHus.-MeTo 1uuecKoe-TI0coOre-11s-

yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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