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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHM Ha YpOBHE OCHOBHOT'O O0OIIET0 00pa30BaHUs COCTaBIECHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OOO, a takxke Ha OCHOBE (enepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMIMH IpernojaBaHus yueOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IIeNIAX, OO0Imeld cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE Coep aHue, IpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TEMaM IPorpamMmbl [0 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0CJIEA0BATEIbLHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAenseT BO3MOXKHOCTU MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa30oBaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE ILeJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHUJOB yueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUEe XUMUH CIY)KHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00Y4YaAIOIIETOCs, €T0
MIPEJICTABICHUIA O MATEPUAIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX TPOOJIEM YCTOWYMBOTO DPAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTeTUYECKOM, MUIIEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl caMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
npodecCHOHANBEHOM e TENbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHHUs B OOYUYEeHHH XUMHUHU 00eCredMBarOTCS CHEIU(PUKON colepskaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJAarorHueckyd aJanTUPOBAHHBIM OTPAKEHHEM
0a30BOM HAYKW XMMUU Ha OMPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TOHITHI OPraHMYeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydeHuro. CopepxaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATHUH O XuMHUYeckod peakiuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHMSI O CTPOCHHMH aTOMa U XMMUYECKOH CBSI3H;

— MPE/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JPYromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U y4yeOHO-UCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TIOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKOoe NpUOOIIeHHne OOydJaroUMXxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO0 OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUSA M CaMOINO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH U OLICHHWBATh SIBJICHUS OKPY’KAIOIIEr0 MHUPA, UCHOJB3Ys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MnpoldieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOLICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHUS OOIINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUINIEro 00ydeHusI.

OO1ee YnCIio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezien), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KJIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJNIOBEKA. XUMHS B CUCTEME Hayk. Teima u
BemlecTBa. Pdusznueckue cBoiicTBa BewlecTB. ArperatHoe cocrosHue BemiecTB. llonstue o
METO/ax Mo3HaHus B XUMuu. YucTele BemecTBa u cMecu. CrocoObl pa3/ieieHusl cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U clloKHbIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xummnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHASA aTOMHAas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl no GpopmysiaM XUMHUUECKUX COCTUHEHUH.

dusnueckue U XUMHUYECKUE sBICHMs. XHMHUYECKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHH. Kiaccupukamus XUMHUECKUX PeaKIui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/0M, MpaBuWiIaMu pabOThl B J1abOpaTopuu U NpHUEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYIOBAHHEM, M3YUYCHHE U ONMHUCAaHWE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMt0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpeHHe CBEYH,
NpOKaJIMBaHUE MEIHOMN MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOM) sABJIEHUM, HaOmo1eHe
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue rugpokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jielieHuss CMecel: C MOMOILbBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMNA,
xpomarorpadus, TNpOBEeIEHHE OUYUCTKH TOBapeHHONW CoOiM, HaONI0JeHHe U OINHCaHHe
pe3y/IbTaTOB MPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoieNield MOJIEKYIT (IITapOCTEP>KHEBBIX ).

BaskHeiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopony — 31eMEeHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nyecKkue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucinopoga. CrnocoObl MONydeHHsS KHUCIOpoJa B JlabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporHas MOJAU(pHUKAINS
KHCIIOpO/a.

TermoBoil 3(PexT XUMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKUE peakuuu. TomauMBo: yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCWICHHE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.



Bomopon — »snemeHT M mpocToe BemiecTBO. HaxoxaeHue Bogopola B HPHUPOJE,
buznyecKre 1 XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucinoTer u comnu.

Monsipublii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklmeHHble u
HEHACBIILIEHHBIE pPacTBOpPbl. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBas 10l BElIECTBa B
pacTBope. XUMHUECKHE CBOICTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsi3HEHHE MPUPOJIHBIX BoA. OXpaHa U OYHMCTKA
MIPUPOAHBIX BO/I.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuael. Krnaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyomue. HomeHnkiarypa
OoKcUI0B. DU3nyecKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanus. Kiaccudukanust ocHoBaHW: MIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBaHMI.

Kucnorsl. Knaccudukamus xkucnor. Homenknarypa kucinor. Ou3nuecKkue ¥ XUMHIECKUE
cBoiicTBa KucnoT. Psax akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJIICHi.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenn:

KauyeCTBEHHOE OINpeeNieHUue COJEp)KaHUsI KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHue,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHUCJIOPOJa, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHUKHOBEHUS M IMPEKpAIICHUs] ropeHus (mokapa), 03HaKOMIICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3amMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MO>HO HCIIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHUE OCOOEHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM J0Jiell pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3IlOB HEOPTaHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUE
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETallaMH,
peakuMii HeWTpalau3alud, NOJyYeHHE HEpPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHWE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHHUE SKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxueunme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepBble TOMBITKH KJIAacCH(PHUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€Hbl, UHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOPbIe 00pa3yroT aM(OTepHbIE OKCUBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMU4YecKHx »saemeHtoB J[. .
MenneneeBa. Koporkonepuognas u junHHONepuoaHas (opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombel. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHX 3JIeMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHUMHUYECKOTO 3JIEMEHTA IO €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — yu€HbIi U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIporecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3YyYCeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KUCIOT W IEJI0Yed, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHue, peakliuy pa3iokKeHUs, COSTUHEHUS).

Mescnpeomemnuie céasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIACCE€ OCYIIECTBIISICTCS
4yepe3 HWCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHATHA, TaK W IOHSATHM,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  DKCICPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIHWJI, HU30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUN 3apsl, BEIIeCTBO, TelI0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IIAHETHI,
383151, ComHIle.

Bbuonorus: porocuntes, apixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOpPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMH CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUABl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K PAa3IMYHBIM KJIaCCAM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINN, TEPMOXUMUICCKIE YPaBHEHHUSI.



[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. Ilonstue o
karanuze. lloHdarne o XxumuueckoM paBHOBecuu. DakTOphl, BIHUAIOIIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxkuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NPOTEKaHHUS peakuil HOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconumanuu. KadecTBeHHbIE peakIMU Ha HOHBL.
[TonsaTHE O TUIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLecca AUCCOLUALIUU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUICO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0O KAa4eCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crerieHu okucineHus. CrtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMoOJEHiCTBHE ¢ MeTalllaMH, HeMeTaJlJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOIa Ha OPraHu3M uesnoBeka. BakHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKkTepHble CTeneHu oKucieHus. CTpoeHne U (QU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpPOA, CTpoeHHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHe M XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crheruduueckue). XHUMHUYECKHUE peakluH,
JeXale B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol KuciotTel. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cyibdar-uoH. Haxoxenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALICHUS.

OO6mast xapaktepucTuka 37eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWe B Npupoie, (QHU3UUECKue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XuMHUYecKue



CBOWCTBA, MoslyueHue U npumeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHne HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnil. XuMu4eckoe 3arpsi3HeHHe OKpYKaroLled Cpebl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Vcrnosnb3oBanue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB |V A-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3NYECKUe U XMMHUYECKHE CBOWCTBA, JIEHCTBHE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUsS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora U eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U HpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(6eH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W MX pOJIM B KU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyu€HHE M IpPUMEHEHHE.
CoenuaeHnss kpemMHusi B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHUeBOM kucioTe. CUITMKAThI, UX UCIIOJIb30BAHKUE B OBITY, B IPOMBIIINIEHHOCTH. BaxHeilmue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMs CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSIHON KHUCIIOTHI, POBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUIOB (TajlOr€HU[IOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJE€OMaTepuaoB), HaOMIOleHHEe Tpolecca OOYIJMBaHUS — caxapa IOoJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOThI, TIPOBEJCHUE KAaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOIIoJleHue IpHu3HakKa eé
IIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, docdopa M HX COeTUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
HoJydeHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOWCTB aMMHaka, IpOBEACHUE
KAueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ M0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJENEeH KpUCTAJUIMYECKUX PEIETOK aiMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, COOMpaHue, paclio3HaBaHHE



W W3y4YeHUE CBOMCTB YTJICKHCIIOTO ras3a, MpOBEJCHHWE KAaUYeCTBCHHBIX PEaKIUid Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHUE C MPOAYKIUEH
CUJIMKATHOM MPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumudyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckass CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
pemérka. DJIEKTPOXUMUYECKUN PsAJl HaOpsDKEHUM MeTauioB. DU3MYECKHME W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOIMe crocoObl MONMy4YeHHsT MeTa/UIOB. [[OHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TookeHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JeMeHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAIBI MarHuil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKHE CBOMCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPAHEHHUS.

AntoMunuii: nonoxxenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUecKue U XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuomnueckoit cucrteMe xumuyeckux osnementoB /JI. .
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUE B mpupojae. Puznueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
KucIopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE W OMKMCAHKME MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblisg (BO3MOXHO HCIIOJNIB30BAaHHME BHAEOMATEPUANIOB), UCCIENIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHelIne MeTaIIbl U X COCTUHCHUS.

XuMus M OKpyKamouas cpeaa

BemectBa u MaTepuansl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOE HCIOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TIpeebHas J0MyCTUMasi KOHIICHTPAIUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MaTEPHAJIBI).



Meosricnpeomemmnie ceasu

Peanm3anius MeXmpeaMETHBIX CBsI3€d MpU W3YYCHUU XMMHH B 9 Kjacce OCYIIECTBISICTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIHKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAYYHBIH (akT, TUmore3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®wusuka: Martepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUYCCKHHA 3apsl, NPOBOJHHUKH, ITOJYIPOBOIHHUKH,
JTVDJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSHHME BEIIECTBA, Tas,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUITMYECKAs PEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buomnorusi: ¢dorocunTres, npixanue, Ouocdepa, dKocHUcTeMa, MHHEpaIbHBIC yI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS NPOrpaMMbl OCHOBHOrO 0OwIiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUU B €JUHCTBE y4EOHOM M BOCIIUTATENbHOMN 1EATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE MpPaBUJIAMH M HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT MpOLIeccCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALINN 00YJarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacHIMpPEHUE OIbITa JIEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEJUIO, NMOHMMAHUS 3HAU€HUs XMUMHYECKOM HayKH B J>KM3HHU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaluell O MEepeOBbIX TOCTHKEHUSAX U OTKPBITHUSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoWcCTBe
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEJICTABICHUSI O COLMAIbHBIX HOpPMax M NPaBHJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I1IeCTBEHHO TI0JIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBHIMOJHEHUN YUe€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3[JaHUM Y4E€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBapMIlEH C MO3MLIMHM HPaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS



MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peakIiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM MU COCTABJISIIOLIME OCHOBY JUIst
MOHWMAHUS  CYNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJIOBEeKa C MPUPOIAHON CpeAod, O poiu
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHUBBI, HANpPABJICHHBbICE HA IOJYyYEHHWE HOBBIX 3HAHUU M0 XHUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUN, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEA0BATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHIIEeM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBHUI U HEMPHUSITHE BPEIHBIX
IpUBBIYEK (YHOTpPEOIEHUS alKOrojis, HApKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOICHUS
npaBwJI 0E30MaCHOCTH TPH OOpAIEHHUH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEaIbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQecCcHii U TpyAa pa3iIuyHOro pojia, YBaXKEHHUE K
TPyLy U pe3yjbTaraM TPYAOBOU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
MpPEAMETHBIX 3HAHUW TIO0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAJIbHOW TpPAaeKTOPUU
NPOJOHKEHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTH a/IallTUPOBATHCA B MPO(ECCHOHATBHOM CpEIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH II€JIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOIEHUS TIPaBUil O€30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke€ B CUTYAIUAX, YTPOKAOLIKX 30POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS peIleHUus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPENOi, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, OCO3HaHUS TJIOOATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM M MyTed MX perieHus
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMATIBLHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pPe3yIbTaTOB BBIICISAIOT 3HAYUMBIC UJIsT (HOPMHUPOBAHMS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMETax W MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS



ba3zoBrble Jioru4eckue AeiicTBUA:

YMEHHUSI HCMOJNb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHMM 3HAHUM:
pPacKphIBaTh CMBICA XMMHUYECKMX TOHATHH (BBLACHATH HMX XapakTepHble IPHU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMH HOHSATHSAMH), HCIOJIb30BaTh MOHATHS A OOBSCHEHHS
OTAETBbHBIX ()AaKTOB M SIBICHWH, BBIOMpAaTh OCHOBAHUS W KPHUTEPUH IS KIacCH(PHUKALUH
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMH, YCTaHABIMBATH IPHUYUHHO-CIICACTBEHHBIC CBSA3H
MEXIy 0OBEKTaMH U3Y4EHUS, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKIIIOYCHUS;

yMEHHE NMPUMEHSTHh B IpOIecce MO3HAHUS MOHATHA (TPEeJMETHBIE U MEeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPEeoOpa3oBHIBATH LIMPOKO
OpUMEHSeMbIEe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMMBOJI JIEMEHTA),
XuUMu4eckass (opMyna M ypaBHEHHE XHMHUYECKOW pEaKUUH — IMpU pPEHIeHUH YydeOHO-
NO3HABATEIbHBIX 337ad, C YYETOM OTUX MOJCIBbHBIX IPEJICTABICHUH BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
HPOTUBOPEYHS B U3y4aEeMbIX MIPOILIECCAX U SIBICHUSX.

Ba3oBble ncciieioBaTeIbCKe AeiiCTBHA:

YMEHHUE HMCIOJIb30BATh MMOCTABJICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

NpUOOpETeHNE OMbITa MO IUIAHWPOBAHMIO, OPraHM3allid U TPOBEACHHUIO YUYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0JaTh 32 XOI0M IPOIIECCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €TI0
pe3yabTar, (HOopMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEJOBAHHS, COCTABIIATH OTYET O MPOJICIIAHHOH padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IINIHBIX BUJIOB
1 GOpM TMIPECTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMIHbIe METO/IBI U 3aIPOCHI PH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX /ISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPUOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBAJIEHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMYHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMYy MpencTaBICHUS
UHPOPMALIMM W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U UX KOMOUHALIUSAMUY;

yYMEHHUE HCMOJIb30BaTh M aHAIU3UPOBATh B Ipolecce y4yeOHOM M HcCiIen0BaTeNbCKON
NEeSITeTPHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBUA:

yYMEHHUSl 3aJaBaTh BONpPOCH (B XoJe Jauanora M (WIM) AUCKYCCHH) TIO CYILIECTBY
oOcyxmaemMoll TeMbl, (HOPMYTHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U TNHCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 pPEe3YJIbTAaTOB BBIMOJHEHUS XHUMHYECKOTO



JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITAa, JA0OPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
HCCJIEIOBATENBCKON NIeATEIbHOCTH NpPU PEIICHUM BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE yuéra
Oo0LIMX HMHTEPECOB U COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIbHO ONPEIENSTh LEeTU ACSITeNbHOCTH, MIJIaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTH, BHIOMPATH
HanOonee HS(QeKkTuBHBIE CIMOCOOBI peumleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIA aJITOPUTM JEHCTBUI NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4aeMblX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE IOJyUYEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B coctaBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHUIO O0S3aTENbHOTO COJEPIKaHUSA,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
0o0yJaromuMuUCsT HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI JCHCTBHIA, CHIEHU(PHUECKUE IS
npeaIMeTHOW o0nacTu «XUMHUSA», BUIBl JAEATEILHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHUSA, €ro
UMHTEPIIPETALUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUAX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XMUMHUYECKOTO
JJIEMEHTAa B COEAMHEHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKas peaKus, KjaacCupuKkanus
peaKuuii: peakliuu COEIMHEHUS, PEAaKLIUU Pa3JI0KEHNs, PEaKIIMH 3aMEIICHUs], PeaKLIUU
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKINH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

® CNOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY Ul COCTaBlIeHUS (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNisITh BaJCHTHOCTb aTOMOB 3JIEMEHTOB B OHMHAPHBIX COEIMHEHMSAX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEAUMHEHHM 1o QopmyiaMm, BHJI XUMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBaTh cMmblch Ilepuoanueckoro 3akona [[. M. MenzeneeBa: n1eMOHCTpHUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepmonnueckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaipo;



OMKCHIBATh M XapakTepus3oBaTh Tabmuunylo Gopmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «J1aBHas moArpymnma (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OOnbLIME TEPHOABI, COOTHOCHUTH
o0o3HaueHus1, KOTopele UMetoTcsi B Tabnuue «llepuonnyeckas cucremMa XUMUYECKHX
anementoB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (CocTaB M 3apsal sapa, o0lllee YHUCIO JIIEKTPOHOB H
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHCAHUE [PUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKI[Hil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 dJIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

MPUMEHSTh OCHOBHBIC ONEpAIlMU MBICIUTEIBLHON NEATEeIbHOCTH — aHAlU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHIO0, KIAacCU(UKALUIO, BBISBJICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUs CBOMCTB BEILECTB U XMMHUYECKUX PEaKIIUM,
€CTeCTBCHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaAONmIOJAeHWe,  M3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PealIbHbIN U MBICIICHHBI);

CleoBaTh MpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIaOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA U KHCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM T0JIEW PaCTBOPEHHOIO BEIECTBA, IJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHondTanenH, METUIIOPaHK U IPYTUeE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas PpeaklMs, XUMHUYecKas
CBSI3b, TEIIOBOM 3P PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMs, Ppeaklud HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEeaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKas CBA3b
(koBaJleHTHasl, HOHHAs, MeETAJJIMYecKas), KpUCTAIJIMYEcKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pPEAaKIUH, NPEIeNbHO JIOIyCTHUMas
xoHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U IPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHU;



UCITOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpPMya BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIEC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaCcCy COeNMHEHUH 1o Qopmyrnam, BUI XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHHH, TUI
KPUCTAIIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MennaeneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJ1aBHas noArpynna (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpymma)», manele uw OosblIMe TEPUOJBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE MMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTM B H3MEHEHMM CBOMCTB JJIEMEHTOB U HX
COCIMHEHUH B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BELIECTB, IO TEIIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMKMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIU;

COCTaBJISAATh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOUHUALMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKlUH,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUHUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHsS, BO3MOXHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakiu;

coOnrofarh TMpaBuia MOJb30BAaHUS XHMMUYECKOM TMOCYyJoW U Ja0OpaTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAaB Pa3UYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AaMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMi MBICIUTENIbHON NeATEeIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMaTU3alUI0, BBISBICHWE MPUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YyYEHMS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHMA, €CTECTBEHHO-
HAayYyHbIE METOJbI T[O3HAaHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
NPaKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeoBeKa
19 BemntecTBa 1 xumMmnueckue 16 1 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837c
Htoro no pazneny 21
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [Tonsarue 5 0 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnuorexa [JOK
U COJISIX https://m.edso0.ru/7f41837c
93 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuorexa [JOK
HEOPraHMYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepnonnuecknii 3aK0H U 7 0 0 bubnuorexa [JOK

31 [Tepuoauueckast cuctema https://m.edsoo.ru/7f41837c




XHUMUYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoenue

aroMa
12 | e ' busmorexa LIOK
BOCCTAHOBHTEIIbHBIC PEAKIIHI https://m.edsoo0.ru/7f41837¢
HWroro mo paszaeny 15 bubmuorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 2 Bbubaunorexa [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmenoBaHue pa3jiesioB U TeM u¢posBbie
Ne n/m IpOrpaMMEI pasi Beero KonTpoabubie IIpakTuueckue f:é p?:f 0BAT e.])IbHLI e
padoThI padoTshI pecypesr
Pa3zgea 1. BemecTBo M XUMH4YeCKHe peakun
11 [ToBTOpeHHE U yriyOeHne 3HAHUH 5 1 0 bubmuorexa [JOK
OCHOBHBIX pa3JiesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6nmorexa LIOK
XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO611as XxapakTepUCTHKA XUMUYECKUX 4 0 1 Bbu6mmotreka [JOK
anementoB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
22 onewenton Viapynm. Copan ot 6 0 0 Bubmiorera LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX En6morexa [IOK
23 2EZ;4§E;$;/A'FP ymieL. A3OT, pocdop u nx ! 0 . https://m.edsnl)lo.ru/7f41a636
24 onewenton WALy, Sraeponn 5 ) 2 buGarorera LIOK
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
Pa3zgea 3. Merasuiibl M1 MX COeAMHEHU S
. bubmmoreka [JOK
3.1 Obmpae croiicTBa METaNIOB 4 0 0 https://m.edS(])_E).ru/7f41a636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 1 2 but6mmorexa [IOK




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

Hroro mo pazneny 20
Pazpen ‘4. XuMHUS U OKPYKAKOIIAs cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6H_HOTeKa LOK

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

Wroro no pazueny 3

PesepBHOE Bpems 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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