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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIero 0Opa3oBaHusl COCTABICHA HA OCHOBE TPEOOBAHMH K
pe3ylibTaTaM OCBOCHHMS OCHOBHOM 0OOpa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO o00miero oOpa3oBaHuS,
npeacraBieHHbix B ®I'OC 00O, a Takxke Ha ocHOBe (emepanbHON padodeil MporpaMMbl BOCIIMTAHHS U C
yu€TOM KOHIENIMU MpernojaBaHust y4eOHOro mpenMera «XuUMHUS» B 00pa3oBaTEIbHBIX OpraHU3aIMAX
Poccuiickoit ®enepanuu.

[IporpamMma mo xumuu Aa€T MpeACTaBICHUE O LEsAX, OOlIed cTpaTerud OOy4YeHHs, BOCHUTAHHS U
pa3BUTHA OOydalolIUXCsl CPEACTBAMU Y4eOHOro IMpelMeTa, YCTaHaBJIMBAeT 0O0sA3aTeNbHOE IPEIMETHOE
coJiepyKaHue, MPeayCMaTpUBAET PAacIpeIeICHUE €ro Mo KiaccaM U CTPYKTYpHUpPOBAHME 110 pas3jieiiaM M TeMaMm
IIPpOrpaMMbl 10 XHUMUH, OIPEAEISeT KOJIMYECTBEHHBIE W KaueCTBEHHBIE XapaKTEPUCTUKU COACpIKAHMUS,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3YyYEHUS XUMHHM C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTMKK y4eOHOro Impoiiecca, BO3PACTHBIX OCOOEHHOCTEH O0YYaroIIMXCs, OMpenessieT BO3MOXKHOCTU
npeaMera JUIs peanu3anuu TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHONM MPOTrpaMMBbl Ha
YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, a TaKke TpeOOBaHMU K pe3yibTraTaM OOy4YeHHs XUMHUH Ha YpOBHE
1enei M3ydeHus MpeaMeTa M OCHOBHBIX BUAOB Y4eOHO-TIO3HABATENBHOW AESITENbHOCTH OOYyYaromierocs Mo
OCBOEGHUIO YUeOHOIO COJIeP KaHHUS.

3HaHWE XHUMHUHM CIYXXUT OCHOBOM JJIsi (OPMHPOBAHUS MHPOBO33PEHUS OOYYaroOIIerocsi, €ro
NPEJCTaBICHU O MAaTEpUAIBHOM €IUHCTBE MHUpPA, BAXKHYIO pOJb UIPalOT (QopMHUpYEeMbIe XHUMHUEH
MIPEJICTABJICHHUSI O B3aUMOIIPEBPAILLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTSIX PEIICHUS
rII00aMbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
9KOJIOTMUYECKOH 0€3011acHOCTH, IPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peajn3aluu BOZMOKHOCTEH A caMopa3BUTHsI M (POPMUPOBAHUS KYIbTYPhl TUYHOCTH, €€
o0miei U GyHKIIMOHATEHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpOBaHHE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW OOYYaroIIMXCs, HaBBIKOB MX
CaMOCTOSITEJIbHOM ~ y4eOHOM  J€ATEIbHOCTH, OSKCHEPUMEHTAIbHBIX U  HCCIENOBATENIbCKUX  YMEHMH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBLHON JEeSITENbHOCTH;

3HAKOMHUT CO CHENU(UKON HAy4YHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI IEJIOCTHOTO B3TJSAa Ha
€IMHCTBO MPHUPOJBI U YENOBEKa, SBISETCS OTBETCTBEHHBIM ATanoM B ()OPMUPOBAHUHU €CTECTBEHHO--HAYYHOU
IrPaMOTHOCTH O0yYaroIIuXcs;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJIE,
K 4eJIOBEKY, BHOCHT CBOM BKJIa/l B 9KOJIOTHYECKOE 00pa30BaHUE 00YyJaOIINXCS.

JlanHble HampaBlieHUs B OOYYEHMHM XHUMHUU OOECIEUUBAIOTCSA CHENU(PUKON COoAep)KaHUS Yy4eOHOTrOo
npenMeTa, KOTOpBIM SIBISETCS MEJarornyecky aJanTUPOBAaHHBIM OTpakKeHHEM O0a30BOM HayKH XHMHHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHUsl OPUEHTHUPOBAH Ha OCBOEHUE OOYUYaIOLIMMUCS
CUCTEMBI TEpPBOHAYAIBHBIX MOHATHM XUMHUH, OCHOB HEOPraHMYECKOM XHWMHUHM U HEKOTOPBIX OTHAEIbHBIX
3HAYUMBIX MTOHSATHUI OPraHUYECKON XUMUHU.

CrtpykTypa colep:kaHus IporpaMMbl 0 XMMHUU COPMUPOBAHA HAa OCHOBE CHCTEMHOTO MOAXO0/a K e
n3ydyeHn1o. CoJiepskaHue CKIabIBAETCSI U3 CUCTEMBI IIOHATUH O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI
MOHATHM O XuMudeckoi peakuuu. OO0e OSTH CUCTEMBI CTPYKTYPHO OPTraHW30BaHbl 10 TMPUHIIHITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO yY€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— MpeACTaBIEHUHN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMH BEIIECTB B pACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU TOITYYEHHBIX U OCMBICICHHBIX
(hakToOB, pa3BUBAIOTCS IMOCIEIOBATETFHO OT OJHOTO YPOBHS K APYroMYy, BBIMONHSS (DYHKIUU OOBSICHEHUS H



IIPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U TOITY4YEHUS N3y4aeMbIX
BELIECTB.

OcBoeHmne mporpaMMmbl IO XHUMHH CIOCOOCTBYET (DOPMUPOBAHHMIO IPEJICTABICHUS O XUMHYECKON
COCTABJIAIOLIEH HAayyHOW KAapTHHBI MHMpa B JIOTUKE €€ CHCTEMHOM HpPUPOJbl, IEHHOCTHOIO OTHOLIEHHS K
Hay4HOMY 3HaHMIO U METOJ|aM IO3HaHus B HayKe. M3ydyeHue XMMUU NIPOUCXOAUT € NMPHUBJICUEHUEM 3HAaHUH U3
paHee M3y4yeHHBIX y4eOHbIX npeameToB: «Oxpyxaromuil mup», «buosorus. 5—7 xiacce» U «®Pusuka. 7
KJIacC».

IIpy M3y4yeHUH XMUMHH MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUNH OCHOB XMMHMYECKON HAyKM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTHUUECKOW [EATEIIbHOCTU YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphI. 3a7aua yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUECKUX 3HAHUNA —
BOKHEUIIMX (AKTOB, TOHATHI, 3aKOHOB M TEOPETHUECKUX TOJOXKEHUH, JOCTYHMHBIX 000OIIEHHI
MHUPOBO33PEHYECKOI0 XapaKTepa, si3blka HayKH, B IPHOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS NPH U3yYEHUU
BEIIECTB U XUMUYECKUX peaKIHii, B HOPMUPOBAHUM U PA3BUTUHU IIO3HABATEIIbHBIX YMEHUN U UX IPUMEHEHHUHU B
y4eOHO-TI03HABATEIbHOW M y4eOHO-HMCCIIEIOBATEIBCKON JEATEIbHOCTH, OCBOCHHU TPAaBMII 0E3011aCHOTO
oOpalleHus C BEIECTBAMU B IIOBCEIHEBHON KHU3HH.

ITpu u3ydyeHnn XMMHUU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs BaKHOE 3HAUEHHE NMPUOOPEIH TaKHue
LeJId, KaK:

— (dopMupoBaHHE HMHTEIEKTyalbHO pPa3BUTOM  JUYHOCTH, TOTOBOM K CaMOOOpa3OBaHHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO pPEIIEHUH, CHOCOOHOM ajanTUpoBaThCcsi K  OBICTPO
MEHSIOIIUMCS YCIIOBHSM XKHU3HH;

— HaNpaBJIEHHOCTb OOYYEHHs Ha CHCTEMAaTHYECKOe MPHOOLIEHHE O0YYarolUXCs K CaMOCTOATEIbHOMN
MO3HABATENIBHON JEsTEIBbHOCTH, HAYYHBIM METOAAM MO3HAHUSA, (OPMHUPYIONIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHU;

— obecrieyeHue YCIOBUH, CIOCOOCTBYIOIIUX IMPUOOPETEHUIO0 OO0Yy4aroIMMUCS OIbITa Pa3HOOOpa3zHON
NeSTeNbHOCTH, IMO3HAHMUA M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLMH), HMMEIOLIUX
YHUBEpCaJIbHOE 3HAUCHHE JJIs PA3JIMUHBIX BUJIOB JESATEIBHOCTH;

— (hopmupoBanme 001IeH QYHKIMOHAIEHON M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHCJIE YMEHUN
OOBSCHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIIONIb3Yys 3HAHUS U OTIBIT, IOTYYeHHbIE IPU U3YUEHUH
XUMHUH, IPUMEHATh UX MPH pEIIeHUH TPOOJIEM B MOBCETHEBHOM JKU3HU U TPYAOBON JAEATEIbHOCTH;

— ¢opMHUpOBaHHE Yy O0YYAIOUIUXCS T'YMaHUCTUYECKUX OTHOLIEHWH, TOHUMAHUS LIEHHOCTH XUMHUYECKUX
3HAaHUW N7 BBIPAOOTKH HKOJIOTMUYECKU 1IE€JIeCO00pa3HOIo MOBEACHMSI B OBITY M TPYAOBOM AESITENBHOCTH B
LEJSIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYXKAIOLIEH MPUPOJTHON Cpeibl;

— pa3BUTHE MOTHUBALMU K O0YYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha OCHOBE
YCBOCHHMSI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MpOodUis U HaNpaBIEHHOCTH
JaJbHENIIero 00y4yeHusl.

OO1iee ynciio 4acoB, OTBEACHHBIX JJIS U3YYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO oOLIero oOpa3zoBaHUS,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XvMHMM B KM3HHM Ye€lIOBeKa. XHMMHsS B CHUCTEME HayK. lTena M BellecTBa.
®du3nueckrue CBOWCTBA BEIECTB. ArperaTHoe COCTOsiHUE BellecTB. [oHsATHE O METOJaxX MO3HAHUS B XUMHUHU.
UucTsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECce.

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. IIpocThie n ciioxkHbIe
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeuiectB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHAs MOJEKYJIspHas Macca. MaccoBas 110
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KonmnuectBo BemecrBa. Monb. Monsipras macca. B3auMocBs3p  KonM4YecTBa, MacChl M 4ucia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacyérel mo GpopMmynaMm XUMHUECKUX COCTMHEHUH.

du3znueckrue U XMMHUYECKHUE SIBJICHUSI. XMMUYECKasi peakiusi U e€ Mpu3HaKu. 3aKOH COXPAaHEHUSI MACChl
BellecTB. XuMHueckue ypaBHeHus. Kraccuduxamms XUMHUYECKUX peaKIHUi (COeNMHEHUs, PAa3IOoKEeHHUS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IOCY/IOH, MpaBuiaMu paboThl B jaboparopuu U npuéMamMu OOpaleHUs C
nabopaTopHbIM 000pyAOBaHHWEM, M3YYEHHE M OlUcaHue (U3MUECKUX CBOICTB 0Opa3lOB HEOPraHUYECKUX
BelIeCcTB, HaOMIOAeHNEe Pu3ndeckux (IJIaBJIeHHUE BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KUTICHUE U
KOHJICHCALlUSl BOJbI) U XMMHMUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHHWE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHE
Mela C KHUCJIOTOW) SIBIEHMM, HAOIIOJEHHE W OIMCAaHUE IPU3HAKOB IPOTEKAHUS XUMHUYECKHX pPEaKIHi
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapwsi, pa3liokeHHe TUAPOKCUIA MEAU
(I1) mpu HarpeBaHuu, B3auMOEHUCTBHE Kene3a ¢ pactBopom cosd meau (1), u3ydenue crmocoboB pasmeneHust
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUIbTPOBaHWE, BHINAPUBAHUE, TUCTHILIISAIUS, XpoMmaTorpadus, mpoBeAeHUE
OYUCTKHU MOBAapEHHON COJIM, HAOJIIOJEHUE U OMMCAHME PE3Y/IbTATOB MPOBEACHUS OIbITA, WILIOCTPUPYIOLIErO
3aKOH COXPaHEHMsI MaCcChl, CO3aHUE MOJIETIEN MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — aneMeHT M mpocroe BemecTBo. HaxoxneHue
KHCIIOpOJia B IpHUpoJe, (PU3NYECKHE M XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcuabl. [IpumeHeHue
kuciaoposa. CriocoObl MoyuyeHus: KUCIopoia B JIaOoOpaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucnopoza B
npupoje. O30H — aJUIOTpoITHAs MOAU(DUKALIUSA KUCIOPOIa.

TemnmoBoii »ddekT XUMHUECKOH peakluu, TEPMOXUMHUYECKHE YpPaBHEHHUS, 9K30- U DHAOTEPMUYECKUE
peakuuu. TomauBo: yrojab W MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHHE NapHUKOBOro 3¢ dexra, paspyuieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue Bojopojaa B mHpupoae, (GU3NYEecKue U
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nonydeHus. KuciaoTs! u conu.

Mounsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckne cBOWCTBAa BOJbl. Bojma kak pactBoputenb. PactBopbl. HachlllleHHbIE M HEHACHIICHHBIE
pacTBopbl. PacTBOpUMOCTH BeleCTB B BoJe. MaccoBasi J0JIsI BELIECTBA B PAacTBOpE. XUMHYECKHE CBOMCTBA
Boabl. OcHoBaHudA. Ponb pacTBOpoB B HpHpoAEe M B JKU3HM uesoBeka. KpyroBopoTr BOAbl B NPUPOLE.
3arpsi3HeHue NpupoaHbIX Boj. OXpaHa U OYHUCTKA MPUPOIHBIX BOJ.

Knaccudukanms Heoprannueckux coenunenuii. Oxkcuapl. Knaccudukamms oKCHIOB: COJIe00pa3yromme
(ocHOBHBIE, KHCJIOTHBIE, amdoTepHble) U HeconeoOpasyrome. Homenkiatypa okcunoB. dusnmueckue u
XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyeHne okcuaos.

OcHoBanus. Knaccudukanus oOCHOBaHUM: INEIOYM M HEpacTBOpPUMbIE OcCHOBaHMA. HomenkiaTtypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiydeHne oCHOBaHUH.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucioT. Dusznueckue M XUMHYECKHE CBONCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucior.



Comu. Homenkiarypa coseil. duznueckue u XuMru4eckue cBoicTBa cotieid. [lomyduenue conen.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPTraHUYECKUX COCUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpeiesieHrne CoJIepKaHusl KUCIopoia B BO3IyXe, MOJyYeHue, coOupaHue, pacrio3HaBaHHe
U M3y4YeHHE CBOMCTB KHCJIOpOJa, HAOJNIOJIEHUE B3aMMOJCHCTBUS BELIECTB C KHCIOPOAOM M YCJIOBHUS
BO3HHMKHOBEHHUS U IPEKpALEHUs] TOpeHusl (110)kapa), 03HaKOMJIEHHE C 00pa3liaMM OKCHUJOB M OINHCAaHUE UX
CBOWCTB, NOJy4eHHE, cOOMpaHne, paclio3HaBaHWEe U U3yYeHHE CBOMCTB BOAOPOAa (TOPEHHE), B3aUMOICHCTBHE
Bojopoaa ¢ okcuaom wmeam (ll) (BO3MOXXHO HCIOIB30BaHKME BHUICOMATEPUATIOB), HAOJIOJCHHE OOpa3IoB
BEUIECTB KOJUYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEM pacTBOPEHMsI BELIECTB C Pa3IM4HOM
pPacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJIEM PaCTBOPEHHOIO BEILECTBA,
B3alMO/JICIICTBUE BOJIbI C METAJUIAMM (HATPUEM M KalbLKEM) (BO3MOKHO MCIIOJIb30BaHUE BHUJEOMATEPHUAIIOB),
UCCleIoBaHle 00pa3l[0B HEOPraHMYECKUX BEIECTB Pa3IMUYHBbIX KJIACCOB, HAOIIOJCHHE H3MEHEHHUS OKPACKH
WHIUKATOPOB B PACTBOpax KUCJIOT U IIEJNOYEH, M3ydyeHue B3aumojeiicTBus okcuaa menu (Il) ¢ pactBopom
CEPHOM KHUCIJIOTHI, KACIOT C METAJUIaMH, PEAKLUHA HEUTpaIu3alMy, IOJIy4YEHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 MeTajla JPYI'MM M3 pacTBOpa COJM, PEUIEHHE 3KCIEPUMEHTAIbHBIX 337ad II0 TEME
«BaxHeinme KiIacchl HEOPraHMYECKUX COSTUHEHUN».

IMepuonuyeckuii 3axkon u Ilepumoauveckas cucrema xummuuyeckux 3jiemMenToB /I. . MenaeneeBa.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIMU

[lepBble MONBITKKA KJIACCH(PHUKAINN XUMHYECKHX AJIeMeHTOB. [loHATHE O Tpymmax CXOJHBIX JIEMEHTOB
(menoyHble W IIEIOYHO3EMETbHBIE METAllIbl, TajJoreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT
amoTepHbIe OKCUIBI U TUAPOKCHUIIBL.

Ilepnonnueckuin 3akoH. Ilepmomguueckas cucrema xumuueckux saeMeHTtoB [[. M. Menneneesa.
Kopotkomnepuonnas u mnuaHONIEpHoaHas (Gopmer [leproanyeckoit cucTeMbl XUMHYECKHX dyieMeHToB J. .
MenpneneeBa. [lepuoasl u rpynmnbsl. OU3NYECKUNA CMBICI HNOPSAJKOBOIO HOMEPA, HOMEPOB NEPHOJA U TPYIIIbI
3JIEMEHTA.

Crtpoenune aromoB. CoctaB aromHbIX suep. M3otombl. DnexkTponbl. CTpoeHHe 3JIEKTPOHHBIX 000J0UYEeK
aToMOB nepBbIX 20 xuMuyeckux 3ieMeHToB Ilepuoanueckoit cucremsl [{. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XMMHMYECKHMX DJJIEMEHTOB, METAUNIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 TPYIIIaM U EPUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u [leproguueckoi cCUCTEMbl XUMUYECKUX AJIEMEHTOB JJISl Pa3BUTHS
Hayku U npakTtuku. /. 1. MenneneeB — yd€HbI U TpaXKJaHVH.

Xumuueckass cBs3b. KoBasieHTHas (MOJIIpHAs M HEMOJApHas) CBsI3b. JIEKTPOOTPHULATENBHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpouecchl OKHUCIEHHS W
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB BEUIECTB METAIJIOB M HEMETAJIOB, B3aHMMOAEHCTBUE THUIPOKCHAA LUHKA C
pacTBopaMH KHUCJIOT U WIEJIOYEH, IPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOUIMX TPUMEPHI OKHUCINUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pEaKInil (TOpeHue, peakiuu pa3ioKeHUs, COSTUHEHMS).

Mesicnpeomemmuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBs3€d NpPU M3YYEHMM XMMHMHM B 8 KJAacce OCYILECTBISETCS 4Yepes3
UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO--HAYUHbIX MOHSTUN, TaK U MOHSTUMN, SIBISIFOIIMXCS CUCTEMHBIMH JUIS
OTJENbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IUKJIA.

OOmire ecTeCTBEHHO--HAY4YHbIE MOHATHUS: HAay4dHBIH (DaKT, THIIOTE3a, TEOpHUs, 3aKOH, aHaJIU3, CHHTE3,
KJaccu(ukanus, NepuoANYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOAECTUPOBaHNE, U3MEPEHHE, MOIEIIb, IBIICHHE.

@duszuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, W30TOIbI, PaJHMOAaKTUBHOCTD,
MOJIEKYIIa, JIEKTPUUECKUM 3apsij, BEIIeCTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEILEeCTBa, ra3, (pusndeckue
BEJIMYMHBI, €AUHUIIBI U3MEPEHUSI, KOCMOC, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapochepa, MUHEpAIIbI, TOPHBIC MOPOJIbI, MOJE3HBIE MCKOIaeMble, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKkuus

Ilepuoanueckuii 3akoH. I[lepuoauueckas cucrema xumuueckux 3nemeHToB /1. 1. MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kaus,
KaJIbLUs W UX COEAMHEHHH B COOTBETCTBHM C IIOJIO)KEHHEM 3JIEMEHTOB B Ilepuoguueckoil cucreme H
CTPOCHHMEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKOH CBSI3U. THIBl KPUCTAIMYECKUX PELIETOK, 3aBUCHMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBS3H.

Knaccuukanus u HOMEHKJIAaTypa HEOPraHMYECKHMX BelIecTB. XHMHYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIMXCSL K Pa3IUYHBIM KJIaccaM HEOPraHWYEeCKUX COCIUHEHMM, I'€HETUYECKas CBS3b HEOPraHWYECKUX
BEILECTB.

Knaccugukanus XuMHYeCKUX peakiyii Mo pa3InYHbIM MpU3HAKaM (110 YUCIIYy U COCTaBY YYacCTBYIOIIUX B
PEaKIMU BEIECTB, 0 TEIIOBOMY 3(P(EKTy, N0 U3MEHEHUIO CTENCHEH OKUCIIEHUS! XMMUYECKHX 3JIEMEHTOB, 110
00paTUMOCTH, [0 YYacTHUIO KaTajau3aTopa). OK30- U SHAOTEPMHUYECKHE pPEaKLUH, TEPMOXUMHUYECKHE
YPAaBHEHU.

[Tonste o cxopoctu Xxumuuyeckoil peakuuu. Ilondarne 006 oOpaTHUMbIX M HEOOPATHUMBIX XMMHUYECKUX
peakuusix. IloHATHE 0 TOMOTEHHBIX U IeTEpPOreHHbIX peakuusax. [lonstue o karanuse. [lonsaTHe 0 XUMUYECKOM
paBHOBecHM. DaKTOpbI, BIUAIOIME HA CKOPOCTh XMMHMYECKONM pEaKIMH U IIOJOKEHUE XHUMHUYECKOrO
paBHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, JIEKTPOHHBIN OaJlaHC OKUCIIUTENbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBlleHUE ypaBHEHUN OKUCIMTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLUN C UCIOJIb30BAaHUEM METOA
3JIEKTPOHHOIO OajaHca.

Teopuss >I€KTPOIUTUYECKON AUCCOLMALMU. OJIEKTPOJIUTBI M HEDIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JAucCOIMallMd BELIECTB C Pa3IMYHBIMU BHUJAMU XUMHUYECKOM cBsi3u. CTeneHb AMCCOLUAINH.
CusibHBIE U CJ1a0bIe DJIEKTPOJIUTHI.

Peakiiun moHHOrO oOMeHa. YCIIOBUS MPOTEKAHUS PeaKlUii MOHHOTO OOMEHa, MOJIHbIE U COKpAIlEHHBIE
VMOHHBbIE ypaBHeHHs peakuuid. CBoicTBa KHCIOT, OCHOBAaHMH M CoOJiell B CBeTe MpeacTaBIeHUH 00
JIEKTPOJUTHYECKON aucconnanyy. KauecTtBeHHbIe peakiuu Ha MOHBL. [IoHATHE O THMApOIN3E COMNE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIAMU KPHUCTAIUIMYECKUX PEIIETOK HEOPTaHMYECKUX BELIECTB — METAUIOB U
HEMeTaJlIoB (rpaduTa U anmasa), CJIOKHBIX BEILECTB (XJIOpUAA HATPUs ), UCCIIeI0BAaHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakluu OT BO3JIEHCTBUS Pa3IMYHbIX (PaKTOPOB, UCCIEA0BAHUE IEKTPOIPOBOJHOCTH PaCTBOPOB
BELIECTB, IIpOLecca JUCCOLMALMU KUCIIOT, IIeJouel U coiel (BO3MOKHO HMCIIOIb30BaHHE BUJIEO MaTEpUANIOB),
IIPOBE/IEHUE ONBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKU MPOTEKAaHUS peakluil MOHHOro obOMmeHa (oOpa3zoBaHME
ocajika, BbIJENIEHHME Ta3za, 00pa3oBaHUE BOJbBI), OMNBITOB, WUIIOCTPUPYIOUIMX TMPUMEPBl OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakluii (TOpeHne, peakiuy pa3aoKeHus, COEAMHEHNs), pacllO3HaBaHUE HEOPTaHUYECKUX
BEILIECTB C ITOMOIIBI KAYECTBEHHBIX PEAKIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4.

HemeTtauibl 1 MX coOeIMHEHUSA

OOm1ast XxapakTepucTUKa rajgoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETICHU OKUCIICHHS.
CrpoeHue 1 Qpu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUUYECKHE CBOMCTBA Ha MpUMepe XJiopa
(B3auMoielicTBHE ¢ METaJUIaMU, HEMEeTallaMu, wiesiouaMu). XiaopoBogopo. CosisiHas KHCI0Ta, XUMHUYECKHe
CBOMCTBA, IOJIy4€HUE, IPUMEHEHHE. JIeICTBUE XJIOpAa U XJIOPOBOAOPOIa HA OPraHU3M 4YelloBeKa. Baxunenmmue
XJIOPU/IBI U UX HAXOXACHUE B IIPUPOJIE.

O6mrast xapaktepuctuka d31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpPHBIC
creneHn okucieHus. CrpoeHne U (QU3MYECKHEe CBOWCTBA TMPOCTBIX BELIECTB — KHCIOpOAA U CEpBHI.
AnnoTpornHsle MOAM(UKALKMU KHCIOpPOJa M cepbl. XUMHUECKHEe CBoicTBa cepbl. CepoBOAOPOA, CTPOEHHE,
¢usnyeckue M XUMHUYECKHe cBoicTBa. OKCHUIBI Cepbl KaK MpPEJICTaBUTENM KHUCIOTHBIX OKcHIoB. CepHas



KHCJIOTa, (PU3UYECKHE U XUMUUYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTEN Kilacca KUCIOT U CHelu(uIecKue).
XUMHUYECKUE pEaKIMH, JeKallue B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONXY4eHUS CEPHOM KHCIOTHI.
[Tpumenenue cepHoit kucnotbl. Coau CEpHOM KUCIOTHI, KAUeCTBEHHAs peakiys Ha cyabpaT-uoH. Haxoxnenue
cepbl U e€ coenuHEHUil B mpupoje. XHMUYECKOE 3arps3HEHUE OKpYKaIoLel cpelbl COeIWHEHUSMHU CEphbl
(KUCIOTHBIE JOXIH, 3arpsiI3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBpAaILlCHUSI.

OOmast xapakTepucTuka d1eMeHTOB VA-rpynmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIEHH OKUCIICHUS. A30T, paclpoCTpaHeHHE B MpUpoe, (U3NUecKre U XUMUYecKrue cBoicTBa. KpyroBopor
a3oTa B Mpupojae. AMMHUAK, ero (Qu3M4Yeckrue U XMUMHUYECKHE CBOICTBa, mojiyueHue W npumeHenue. Conu
aMMOHUS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHast peakiiys Ha HOHbI aMMOHHSI.
A3OTHas KUCIIOTa, €€ MmoylyueHue, (PU3NYecKue U XUMHUYECKHE CBOWCTBa (00IIME Kak MpEeACTaBUTENs Kiacca
KUCIOT M creuududeckue). Vcnonap3oBaHWe HHUTPATOB W COJEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX
ynobpeHuil. XHUMHUYECKOE 3arps3HEHHE OKpYKarolled cpelbl COSAMHEHHMSIMH a30Ta (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3ayXa, MouBbl M BoJoéMOB). Docdop, amnorponnsie Mmoaudukanuu docdopa, puzndeckue u
xumudeckne cBoirictBa. Okeupa docdopa (V) u pocdhopHas kuciaora, Gpuzndeckue ¥ XMMUYECKHE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocdaros B kKauecTBe MUHEPAIBHBIX YA0OPCHHIA.

OObmas xapakrepuctuka 37meMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTETIEHU OKHCIEHUS. YTIEepo, alJIOTPOIHbIE MOIU(UKAINM, PACHPOCTpaHEHUE B Mpupojae, uU3MYecKue u
XHUMHYECKHe cBoiicTBa. AncopOuusi. Kpyrosopot yrinepona B npupoae. OKCuabl yriaepona, ux (Gu3u4ecKue u
XMMHAYECKHE CBOWCTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI, TOJYYCHHE M TPHMEHEHHE. JKOJIOTUYECKHE
npo0OieMbl, CBA3aHHbIE ¢ OKcuaoM yriepona (1V), runoresa rinodanbHOro MOTEIICHUS KIMMAaTa, TapHUKOBBIHA
a¢dekt. YroapHas KUcCioTa U €€ colu, uX (HU3MYECKue U XUMHUYECKUE CBONCTBA, MOTYYCHHE U MPUMEHEHUE.
KavectBennast peaknust Ha kapOoHar-moHBL —lcmonb3oBaHme kapOoOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAUMHEHHSIX yriepoja (MeTaH, JTaH,
STHUJICH, alleTUJICH, STaHOJ, INIMIIEPUH, YKCYCHas KHUCIOTa). [IpupoaHbie MCTOYHUKU YTIIEBOJOPOJIOB (YroJb,
MPUPOHBII a3, HeTh), MPOAYKTHI X MepepadoTKH (OEH3MH), UX POJb B OBITY U MPOMBITIIIEHHOCTU. [ToHsTHE
0 OWONIOTMYECKM BAKHBIX BEIIECTBAX: JKHUpax, OENKaxX, YIJIeBoJaX — M HUX pPOJIM B JKU3HHM YEJIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHWIECKUX COSTUHEHHA.

Kpemuuii, ero ¢usnueckue 1 XUMHUECKUE CBOMCTBA, MoJyyeHHe U npuMeHeHne. CoelMHeHHs] KpeMHUs
B npupozge. Obume mnpencraBiaeHus o0 okcune kpemHus (V) m kpemHueBoit kucinore. CHIMKaThl, HX
WCTIOJb30BaHNE B OBITY, B TMPOMBIIIICHHOCTH. BakHEWIHe CTpOUTENbHBIE MaTepHalibl: KepaMHUKa, CTEKIIO,
LIEMEeHT, OeToH, >xene300eToH. IIpobmembl 0Oe€30MacHOr0 MCHOJIb30BAaHUS CTPOUTENBHBIX MaTepUaoB B
IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3IoB HEOPTaHWMYECKHX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI, POBEJCHUE Ka4eCTBEHHBIX
peaknuii Ha XJOPHUI-HOHBl W HAONIOJIEHHE MPU3HAKOB MX MPOTEKAHWs, OIBITHI, OTpaKaromue (pusmueckue u
XMMHUYECKHE CBOWMCTBAa TaJlOr€HOB M HUX COEIUHEHMH (BO3MOXKHO HCIIOJIB30BaHUE BHUAEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ 00pa3laMu XJIOpUIOB (raJIOTeHUIOB), O3HAKOMJIEHHE ¢ 00pa3laMH cepbl U €€ CoelMHEHUSIMU
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPUATIOB), HAOIIOICHHE Tpoliecca OOYTIIMBaHUS caxapa MoJ JeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, M3y4EHHE XUMHUYECKHX CBOWCTB pa30aBI€HHON CEpPHOM KHCIIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHOH peakluu Ha cylb(haT-uoH U HaOII0/IeHUe MpU3HaKa e€ MPOTeKaHusl, O3HAKOMIICHHE
c (usnyeckMMH CBOMCTBaMH a3oTa, ¢ochopa M HX coeluHEHUH (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMAaTEpHaIOB), 00pa3liaMu a30THBIX U (HochOpHBIX y0OpeHHil, MoaydeHne, coOupanue, paclio3HaBaHue u
M3ydeHHe CBOICTB aMMHaKa, MPOBEJCHNE KaYeCTBEHHBIX PEaKIii Ha MOH aMMOHUS U GochaT-HOH 1 H3yICHHE
MPU3HAKOB UX MPOTEKAaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MEAbI0 (BO3MOKHO
UCMOJIb30BaHUE BHJCOMATEPHANIOB), M3Y4YEHHME MOJeNel KpUCTAUIMYECKUX peIéToK anmMasa, rpadura,
¢dymiepeHa, 03HAKOMIJIGHHE C TIPOIECCOM aJCOPOIMH PAcTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM W
YCTPOHCTBOM IPOTHBOTA3a, MOIydYeHUE, COOMpaHne, paclio3HaBaHWE W W3yYeHHE CBOWCTB YIJIEKHCIIOTO rasa,
MPOBE/IEHUE KaYeCTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-MOHBl U M3y4YeHHUE MPU3HAKOB UX MPOTEKaHUS,



03HAaKOMJICHHE C MPOAYKLIMEN CHIIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«BaxxHeumme HeMeTaJUTbl U UX COEAUHEHUSY.

MeTa/uibl M UX COeIMHEHUSI

OOmiasi xapakTepUCTHKa XMMHUYECKHUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HUX IIOJIOKEHUS B
[lepuonnueckoir cucrteme xumuueckux snemeHToB [[. M. MenaeneeBa um crpoenuss atomoB. CtpoeHue
MeTaJlIoB. MeTajmueckasl CBS3b M METalIMdecKas KpUCTauIndyecKas pemérka. DJIEeKTPOXUMHUUECKUH psif
HanpsDKeHUH MetauioB. Pu3nyeckne W XHMUYECKHE CBoWcTBa MeTaiioB. OOmue crmocoObl MOTy4YeHHUS
MeTaisioB. [loHSATHE O KOPpPO3MM METayIOB, OCHOBHBIE CMOCOOBI 3alIMTHI UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[[lemounsle MeTaiuibl: moJiokeHUue B Ilepuoguueckoil cucreme xumuyeckux osnemenros [l .
MenzeneeBa, CTpOEHHME UX aTOMOB, HaxOXJAeHHE B npupone. Puznueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kajusi). OKCUIbl M TUAPOKCUABI HATpHs U Kaius. [IpuMeHeHre 1mea0YyHbIX METalIoB U UX
COETUHEHUH.

[IlenoyHo3eMeENbHBIE METAUIBI MATHUM U KAJIBLMI: MOJIOXKEHHE B [lepuoandeckoi cucTeMe XUMUYECKUX
anemenToB [I. 1. Menneneesa, CTpoeHHE MX aTOMOB, HaxoKJeHUE B Ipupone. Gusndyeckue U XMMUYECKUE
CBOMCTBAa MarHus U Kanblius. BaxHeime coeAMHeHNs Kaiablus (OKCUA, TUAPOKCU, cOH). JKECTKOCTH BOJIBI
U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B llepuoamueckoit cucreme xumudeckux snemMeHToB . M. Menneneesa,
CTPOCHHE aToMa, HaXOXJeHHe B mpupojae. Ou3ndeckne U XMMHUYECKHE CBOWCTBA aTOMUHUSA. AMQOTEpHBIC
CBOMCTBA OKCH/IA U TUIPOKCH/IA ATFOMUHHSL.

Kenezo: nonoxenue B [lepuonnueckoi cucreme xummuueckux snemeHTon [[. . MenaeneeBa, crpoenue
aToMa, HaxoKJeHue B npupojae. Ousndeckue U XUMUYECKUE CBOMCTBA kene3a. OKCUAbl, THAPOKCUIBI U COJIU
xenesa (I1) u sxenesa (11l), ux cocras, cBOWCTBa U MOTyUYEHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMIJIEHHE C 00pa3llaMHi METAJIOB U CILJIaBOB, UX (PU3MYECKUMHU CBOMCTBAMH, U3YUCHUE PE3YIHTATOB
KOPpPO3UU METAJIOB (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA
KaJIBIIMSL ¥ HATPHUS C BOJOM (BO3MOXXHO HCIIOJIB30BAHUE BUEOMATEPHUATIOB), UCCIICIOBAHUE CBOMCTB KECTKOU
BOJIbI, IIpOLlEcCa TOPEHMsI Kejie3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BaHUE BMJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKaHUs KaYECTBEHHBIX PEaKIMii Ha WOHBI: MarHus, Kajblls, aTlOMUHUS, MHKa, xkene3za (1) u xenesza
(1), memu (Il), HabarOEHHE W OMHCAHHE MPOLECCOB OKPAIIMBAHHUS IUIAMCHM HOHAMH HATPHs, Kalds W
KaJblusl (BO3MOXKHO HCIIOJIb30BAaHME BHAEOMATEpUAlIOB), HCCiIeOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCUIA
QTIOMUHUS U THAPOKCHIA [IMHKA, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «BakHelme MeTanibl 1 ux
COEJIMHEHUSI.

XuMus M OKpyKaouas cpeia

BemectBa n marepuasibl B IOBCEIHEBHOM H3HU 4eloBeKa. be3omacHoe HCIONb30BaHHME BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIib Mpu XUMUYECKUX 0’KOTAaX U OTPABIICHUSX.

XuUMHUYECKOE 3arps3HEHHE OKpYy)Kawllel cpeabl (MpeaenbHas MOMYCTUMash KOHIIEHTPAlUs BEIIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHH# SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIJIaBbl METAIJIOB, MTOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmuwie ceasu

Peanuzamust MeXnpeaIMETHBIX CBSI3eM MpPU HM3YyYEHHH XUMUU B 9 Kilacce OCYIIECTBISETCS uepes
WCIIOJIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK ¥ TOHSATHH, SBISIOMIMXCS CUCTEMHBIMH JIJIS
OTJENbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IUKJIA.

OOmre ecTecTBEeHHO-HAYYHbBIE TOHATHSA: HAay4dHBIM (aKkT, TUMOTe3a, 3aKOH, TEOpHs, aHallU3, CUHTES,
KIaccupuKanus, NepUOANIHOCTD, HAOIOIEHNE, IKCTIEPUMEHT, MOJISIUPOBAHKE, U3MEPEHUE, MOJIEIb, SIBIICHUE,
MAapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEpUAIIbI.

dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, H30TOIbBI, PaJdO0aKTHBHOCTH,
MOJIeKYa, dIEKTPUYECKHUI 3apsij, MPOBOJHUKH, MOIYMPOBOAHHUKH, TUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHE BEIIeCTBa, ra3, PacTBOP, PACTBOPHUMOCTh, KPUCTAITUYECKAs PEHIETKa,



CrIaBbl, (pU3MYecKue BETMYUHBI, CIWHUIBI H3MEPEHHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MHI,
Comnnue.

Bbuonorus: ¢porocunTes, Apixanue, 6nocdepa, SKOCUCTEMA, MUHEPATIbHBIE YA0OPEHHSI, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, INTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpANIBI, TOPHBIE MOPOABI, MOJE3HBIE MCKOMAeMbIe, TOILUINBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOT'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yabTaThl OCBOSHHS MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHMs JOCTHUTAIOTCS B X0
00y4eHHs XMMHHU B €IMHCTBE YU4€OHOH M BOCIHMTATENbHOU AEATEIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMU
POCCUICKMMH COLMOKYJITYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMM, IPHUHATHIMM B OOIIECTBE
IpaBUJIaMH M HOPMaMH IIOBEIEHUS M CIOCOOCTBYIOT IpolLlecCaM CaMOIIO3HAHMS, CAMOPA3BUTUS U
COLIMAIN3aluU 00yJaromuXCs.

JInuHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M paclIMpeHHe ONbITa NESATEIbHOCTH Ha €€ OCHOBE, B TOM 4YHCIE B
YacTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HacleIulo,
IIOHMMaHMsI 3HAYEHUs] XHMHYECKOM HAayKH B IKHU3HM COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEPHON HMH(OpMaIeil 0 meperoBbIX JTOCTHKEHUSAX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTHU B HAyYHBIX 3HAHUAX 00 yCTpoiicTBEe MUpa U 0OLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJCTaBICHUS O COIMAJbHBIX HOpPMax W TPaBWIAX MEXIJINYHOCTHBIX OTHOIICHWHA B KOJUICKTHBE,
KOMMYHHUKAaTUBHOH KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, ydeOHO-UCCIe10BaTeIbCKONW, TBOPUECKON U
APYTUX BUAAX AEATENbHOCTH, FOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM AEATENbHOCTU IPH BBINOJHEHUU
y4eOHBIX, TIO3HABATEIFHBIX 33/1a4, BHIMIOJIHEHUN XUMHUYECKUX SKCIEPUMEHTOB, CO3AaHNU YYEOHBIX MPOCKTOB,
CTpEeMJIEHMSI K B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B IpoLiecce 3TON y4eOHOM AesITeIbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE MOBEACHHUE M MOCTYNKU CBOMX TOBApHIIEH C MO3UIMHM HPABCTBEHHBIX M MPAaBOBBIX HOPM C
y4€TOM OCO3HAHUS MOCNEACTBUN OCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHPOBO33PEHUYECKUE TMPEJICTaBICHUs] O BEIIECTBE M XHMMMUYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIIOIIME OCHOBY /Ul NMOHMMAaHUS CYIIHOCTH Hay4yHOU
KapTUHBI MUpA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPO/IbI, B3aUMOCBS3AX YEJIOBEKA
C IPUPOAHOU CPEAOH, O POJIM XMMHH B ITO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIC MOTHBEI, HAallPaBJICHHbIC HA MOJYYCHWE HOBBIX 3HAHUH 10 XUMHUH, HEOOXOAUMBIC IS
OO0BsSICHEHUSI HAOJIOAeMBIX MPOLECCOB W SABJICHWM, MO3HABaTEIbHOH, MH(MOPMAIMOHHOW M YUTATEIbCKOU
KYJIBTYpBI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM paboThI C yueOHBIMH TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOH,
JTOCTYITHBIMU TEXHHUYECKIMH CPECTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 M [O3HAHUIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH M  CHOCOOHOCTH K
caMoOOpa3oBaHMIO, MPOEKTHOW M  HCCIEOBATENbCKOM  JEATEIBbHOCTH, K  OCO3HAHHOMY  BBIOOpY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE [IEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3JI0POBBIi
o0pa3 >KM3HM, OCO3HAHHE TIOCIEJACTBUA M HENPHUITHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOroJi,



HapKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOJICHUS MPaBHJI 0€30IMaCHOCTH TpH OOpaIIeHu! ¢ XUMHUYECKUMU
BEIIECTBAMHU B OBITY U peaslbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

WHTEpPEC K MPAKTHUYECKOMY HM3YyYEHHIO Npodeccuii W TpyAa pasziIMdHOrO pONa, YBAXKEHHE K TPyAy H
pe3yabTaTtaM TPYJIOBOH IEATEIBLHOCTH, B TOM YUCIIC HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHWHA MO0 XUMHH,
OCO3HAHHBIM BBIOOP HMHIWBUIYaTbHOW TPACKTOPUHM MPOJIOJDKEHUS OO0pa3oBaHUS C YYETOM JIHMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHMMHH, OOILIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEW, YCHEIIHOU
npoeCCHOHATILHON JICATEIILHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJaliTUPOBATHCS B
npoeCCHOHATILHOM cpeie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS

IKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TMPUPOJE KaK MCTOYHHKY JKU3HHM Ha 3eMiie, OCHOBE ¢¢
CYIIECTBOBAHHUS, IIOHMMAHUE IIEHHOCTH 3JI0POBOTO M OE30MaCHOTO 00pa3a KMU3HHU, OTBETCTBEHHOE OTHOIICHHE
K COOCTBEHHOMY (DM3MUYECKOMY W TICHXHYECKOMY 3JIOPOBBIO, OCO3HAHHE IICHHOCTU COOJIOICHUS TPaBUII
0€301MacHOTO MOBEACHUS IPHU PadOTE C BEUIECTBAMH, a TAK)KE B CUTYAIIMSIX, YTPOKAIOIIUX 3I0POBBIO M KU3HU
JTIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, MTOJy4aeMble PH U3yYCHUU XUMUH, TSl PEIICHH 3a/1a4, CBSI3aHHBIX C
OKpYJKarolled TPUPOJHON Cpenol, ISl TOBBINICHUS YPOBHS DKOJOTHYECKOW KYJIBTYphl, OCO3HAHUS
rII00ATBFHOTO XapakTepa SKOJIOTHYECKHX IMPOOJIeM W TyTeH HMX pelICHHs] MOCPEJACTBOM METOIOB XUMUH,
OKOJIOTMYCCKOro MBIINUICHUA, YMCHUSA PYKOBOJACTBOBATHCA UM B HO3H8,B3T€JII)HOIZ, KOMMYHHKaTHBHOﬁ u
COIMAJIEHOW MIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocrase MCTAIPCAMCTHBIX PCE3YJIbTATOB BLIACIAIOT 3HAUYUMBIC IJIA (bOPMI/IpOBaHI/ISI MHPOBO33PCHUA
OOIICHAYYHBIC TOHATUS (3aKOH, TEOpPHs, NPUHIMUI, TUMOTe3a, (DAKT, CUCTEMa, MPOIECC, IKCICPUMEHT U
Jpyroe.), KOTOPhIE HCIIOJIB3YIOTCS B €CTECTBCHHO-HAYUHBIX YUEOHBIX MpEIMETaxX M TO3BOJSIFOT Ha OCHOBE
3HaHUM M3 OSTUX NPEIMETOB (OPMHUPOBATH TPEACTABICHUE O IEJIOCTHOM HAaydyHOW KapTUHE MHpa, U
YHUBEpCAJbHBIC Y4eOHBbIC JEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC), KOTOPbHIE
obecrneunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEILHOMY TUIAHHPOBAHHUIO U OCYIIECTBICHHIO YU4eOHOH
JeSATSIILHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMCHUA HCIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOr0 MBINUJICHUA MPH OCBOCHUU 3HAHUU: PaCKpBIBATHL CMBICII
XUMHUYECKUX NOHATHHU (BI)I)IGJ'ISITI) X XapaKTCPHBIC IIPU3HAKHW, YCTAHABJIIMBATL B3aUMOCBA3bL C JOPYIrUMHU
MOHATHSIMH ), UCTIOJIB30BATh MOHATHUS 11 OOBSICHEHUS OTAENbHBIX (DAKTOB U SBIICHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(UKALMKU XUMHYECKHX BEIIECTB M XHUMUYECKUX DPEaKIMi, YCTaHABIWBATh MPUYHMHHO-
CJICACTBCHHBIC CBA3U MCKAY oOBeKTaMu HU3YUCHUA, CTPOUTH JIOTHYCCKUC PaACCYKACHUA (I/IH)IYKTI/IBHI)IG,
ACOYKTHUBHBIC, 110 aHaJ'IOl"I/II/I), JACJIaTh BbIBOJbI M 3aKJIIFOUCHUS,

yMEHHE TIPUMEHATDH B MpoIlecce MO3HAHUS MOHATUA (TIPEMETHBIE U METaNnpeAMEeTHbIE), CHMBOJINYECKUE
(3HAKOBBIE) MOJIENH, UCIIOJIb3yeMbIE B XUMHUH, IPEOOPa30BhIBATH IIUPOKO MPUMEHSIEMbIE B XUMUHU MOJIeTIbHBIC
MPEJICTAaBICHUS] — XUMHUYECKUN 3HaK (CMMBOJ 3JIEMEHTa), XMMHUUYecKas Gopmyia U ypaBHEHHE XHMUYECKOU
p€akuuu — MIpu pPEIICHUU y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3agad, C y‘-IéTOM 9TUX MOICIBHBIX Hpe,Z[CTaBJ'IeHHI\/'I
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEaKIUil, BBIABIATH OOIIKE 3aKOHOMEPHOCTH, PUYMHHO-CJIEICTBEHHBIC CBSI3U U MPOTUBOPEUHS B
HU3Yy4aCMBIX MpoHcccax u ABJIICHUAX.

Ba3oBble uccienoBarebcKue 1eHCTBUS:

YMEHHE HCIIOJIh30BaTh TTOCTABJICHHBIE BOMPOCHI B KAUYECTBE MHCTPYMEHTA MMO3HAHHUS, a TAK)KE B KAa4eCTBE
OCHOBBI JIsl POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

HpI/IO6peTeHI/Ie OIlbITa 110 IJIAHWUPOBAHHUIO, OpraHu3alviid U MPOBCACHUIO YUYCHUYCCKUX SKCIICPUMCHTOB,
YMEHHE HaONI0aTh 32 XOJOM IPOIEcca, CAMOCTOSTENFHO MPOTHO3HPOBATh €0 Pe3yibTaT, (hOpMyITHpOBaTh
0000IIeHNsT W BBIBOJABI MO pe3yidbTaTaM MPOBEAEHHOTO OMNBITA, MCCIEIOBAHUS, COCTaBISATH OTYET O
npojieTIaHHoi paborTe.



Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOMpaTh, AHATU3UPOBATH M WHTEPIPETUPOBATH MHQPOPMAIUIO PA3IUYHBIX BHUAOB U (POpM
MPEACTABICHUS, MOIYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TOMYJISApHAs JHUTEpaTypa XUMHUYECKOIO
CoJiep’KaHus, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeTa), KPUTHUYECKH OLIEHWBAThb IPOTUBOPEUYMUBYIO H
HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHUE NPUMEHSTHh pa3jIMyHble METOAbl M 3alpochl TNpPU TOUCKE U oTOOpe uH(pOpMAMU U
COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOAMMBIX JJIsI BBIIOJHEHHS Yy4YeOHBIX M IIO3HABATENbHBIX 3aj]ad
OTpeAeNIEHHOr0 TUIIa, TPUOOPETEHHNE OIbITa B 00JACTH UCHOJIb30BaHUSI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJEHUE KYJIbTYPOH AaKTUBHOTO HCIIOJIb30BAHUSA  PA3JIMYHBIX IOMCKOBBIX  CHCTEM,
CaMOCTOSITENILHO BBIOMpPATh ONTHUMalbHYIO (OpMy MpeACTaBIeHHS HHGOpPMAIMM W HWLIIOCTPHPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TuarpaMMaMu, IpYTUMU popMaMu TpapyKu U UX KOMOWHAIUAMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBATh B IMpollecce yueOHOW M HMCCIIEOBATEIbCKOM NEATENbHOCTH
MH(OPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO35HCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOIIei
IIPUPOJHOM CPEbI.

KoMMmyHnKaTHUBHBIEe yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUs 3a/1aBaTh BOMPOCHI (B XOJe Auanora v (WiIH) JUCKYCCHUU) IO CYIIECTBY OOCYXIaeMON TeMbl,
(bopMyIHUpOBaTh CBOM MPEJIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS MTPEIOKEHHON 3a1a4H;

YMEHMSI TPEJCTABJIATH IIOJIYYEHHbIE pE3yJNbTaThl I103HABATEIbHON NEATENbHOCTH B YCTHBIX U
[IMCBMEHHBIX TEKCTax; JejaTh IPE3CHTALMI0 pPE3yJbTaTOB BBHIIOJHEHUS XHWMHUYECKOTO 3SKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MMPOEKTA);

YMEHHUS y4eOHOTrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM TIO3HABaTENbHOU U
HCCIIEI0BATENbCKOM JEATENIbHOCTH MPU PEIICHNN BO3ZHUKAIOIIMX MTPOOJIeM Ha OCHOBE yuéTa OOLIMX UHTEPECOB
U corjlacoBaHusl Mo3uuil (o0CyxaeHusi, 0OMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOPJIUHAIUS COBMECTHBIX
JEHCTBHM, OMpe/iesieHne KPUTEPUEB IO OIICHKE Ka4eCTBa BHIIOJTHEHHOU PaOOTHI U IpYTHeE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITEIbHO  ONpPENeNiTh LEIH  JAEATEeIbHOCTH, IUIAHUPOBAaThb,  OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TPH HEOOXOJUMOCTH KOPPEKTUPOBAaTh CBOKO JIEATEIBHOCTh, BBIOMpATh Haubojee
¢ dexTuBHBIE CIMOCOOBI peIeHUs] y4eOHBIX W T03HABATENBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTaBIATH WIIH
KOPPEKTUPOBATh MPEIOKEHHBIN aJrOPUTM JIEUCTBHI MPH BBHIMOJIHEHUH 3aIaHUM ¢ YIETOM MOJIYYEHUSI HOBBIX
3HaHUH 00 H3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEaKIMsIX, OLIEHUBATH COOTBETCTBHUE MOJIyUEHHOIO Pe3ysbTaTa
3asIBJICHHOM 11€71M, YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIOBUHU 3aJIJaHUM.

MNPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mpeaMeTHBIX pEe3yJlbTaTOB IO OCBOGHHIO 0053aTENILHOTO COJEpPXKAHUS, YCTaHOBJIEHHOTO
naHHOW (enepanbHO pabodeld MPOrpaMMOM, BBIAENSIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HaydHble 3HAHMUS,
YMEHHS ¥ COocoObl AeWCTBUM, crerupuiecKre I IpeIMeTHOW 00JacTh «XHUMHUsS», BUABI ACSITEIbHOCTH IO
MOJIyYE€HHUIO HOBOT'O 3HAHMSI, €r0 MHTEpPIpPETALuy, NPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIUYHbIX YUEOHBIX U
HOBBIX CUTYyaIUsX.

K kxonny oOyueHuss B 8 kuacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)kaTb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

® PpACKpbIBATh CMBICI OCHOBHBIX XHMMHUUYECKHX MOHATHI: aTOM, MOJEKyJa, XMUMHYECKUU BJIEMEHT,

MIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOpPOAHAsE M HEOJHOPOJHAsA), BaJEHTHOCTH,
OTHOCHUTEINIbHAsl aTOMHAsi M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIleCTBa, MOJb, MOJISIpHas Mmacca,
MaccoBasi JOJ XUMHUYECKOrO JJIEMEHTa B COCIMHEHHM, MOJSAPHBIA OOBEM, OKCHA, KHUCIOTa,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIIEHHS, XHMHUYECKas pPeaKus,
KJIaccupUKalMg peakUuil: peakiuuu COEeIWHEHUS, pPeaKklIHMH pa3joKeHUs, peakluu 3aMelleHUs,
peakuuu oOMeHa, PK30- U IHAOTEPMUYECKHE pEeaKlMu, TEIJIOoBOM 3(QeKT peakiuuu, spo aToMma,
ANEKTPOHHBIA CJIOW aroma, aToMHas OpOUTallb, PajUyC aTOMa, XUMHUYECKas CBS3b, MOJSpHAS H
HETOJsIpHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KATHOH, aHMOH, pPacTBOP, MaccoBas MJ0Jis
BelecTBa (MMPOIICHTHAs! KOHIIEHTpPAIsi) B PaCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IMOHATHM W NPUMEHATH 3TH IOHATUS IIPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

WCIOJIb30BaTh XHMMHUYECKYI) CHUMBOJHKY JUIS COCTaBleHUS (OpMyN BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIIUI;

OTpE/ENATh BAJICHTHOCTh ATOMOB DJJIEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTENEeHb OKUCICHUS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAMICKHOCTh BEUIECTB K OMNPENCIIEHHOMY KIIAcCy
COCUHEHUH 10 QopMynaM, BUJI XMUMHUYECKON CBS3M (KOBAJCHTHAS W WOHHAS) B HEOPTaHUYECKUX
COEMHECHHUSIX;

packpsiBaTh cmbicia llepuommueckoro 3akona J[. M. MeHpneneeBa: IeMOHCTPUPOBATh IMOHHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJ0XeHus B [leproanueckon
CUCTEME, 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
Y4EHHUs], 3aKOHAa ABOTapo;

ONMCHIBATH M XapakKTepuszoBaTh TaOnuuHyio ¢opmy Ilepuognueckoil CHUCTEMbl XHUMHUYECKUX
AJIEMEHTOB: pa3nyarTh MOHATHUS «rjaBHas moarpymma (A-rpymma)» u «mnobounas noxarpynna (b-
rpymma)», Maible U OOJbININE MEePHObl, COOTHOCUTh O0O3HAUYEHUS, KOTOPHIE MMEIOTCS B TaOIUIIe
«IIepuognueckas cucrema xumuueckux odnemeHtoB J[. WM. MengeneeBay ¢  4YHCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij Aapa, 00Iee 4ucio
ANIEKTPOHOB U paclpepeNieHue UX MO0 ANEKTPOHHBIM CIIOSM);

KJ1acCU(UIUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHHUECKHUEe BEIIeCTBA, XUMUYECKUE peakuuu (1o
YHCITy U COCTAaBY YYaCTBYIOIIHUX B PEAKIIMH BEUIECTB, 110 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHME CBOICTBA BEIIECTB pPAa3IUYHBIX KIJIACCOB,
MOJATBEPK/Jasi ONUCAHUE MPUMEPAMH MOJIEKYJAPHBIX YPAaBHEHUW COOTBETCTBYIOUIMX XHWMHYECKHX
peaKuuii;

MPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAa4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKaHUs XUMUYECKHUX MPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCHUTEIIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYKO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO dJeMeHTa Mo (opMylie COEIMHEHMs, MAacCOBYIO JOJNIO BEIIeCTBA B pPacTBOpE,
IPOBOJUTDH PACUETHI 110 YPABHEHUIO XUMHUUECKON PEAKIINY;

IIPUMEHATH OCHOBHBIE OIEpPALIMM MBICIUTEIBHOW JEATEIbHOCTH — AaHAJIW3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEMATH3AIUI0, KIACCU(PHUKAIUIO, BBISIBICHUE MPHUUYWHHO--CIEICTBEHHBIX CBS3ECH —
JUISl U3YYEHUSI CBOMCTB BEIIECTB M XUMUYECKHX PEAKIUA, €CTECTBEHHO-HAYYHbIE METO/IbI TO3ZHAHUS —
Ha0II0/IeHNE, U3MEpPEHNEe, MOIETTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICTICHHBIH);

CJIeIOBATh MPaBUJIaM IMOJIH30BaHUSI XUMUUECKON MOCYI0ON 1 JJab0OpaTOPHBIM 000pYI0BaHUEM, a TAKXKe
nmpaBujiaM OOpalieHusi ¢ BEHIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBITTOJHEHHUIO
mabOpaTOPHBIX XUMHUYECKHX OIBITOB IO TMOJIYYEHHI0 M COOMpAHHUIO Ta3000pa3HBIX BEIIECTB
(Boopoia ¥ KHUCIOpOJa), TMPUTOTOBICHHUIO PACTBOPOB C OINpeAeNEHHOW MaccoBOM moneit
pacTBOPEHHOTO  BEHIECTBA, IUIAHUPOBATH W  MPOBOJUTH XUMHYECKHE IKCHEPUMEHTHI 10
pacrno3HaBaHUIO PACTBOPOB ILIEJIOYEH M KUCIOT ¢ MOMOIIbI UHAUKATOPOB (JIAKMYC, (eHON(TalIeHH,
METWJIOPAHXK U IPYTHE).

K konmy oOyueHus B 9 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)kaTb
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUH: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHUOH, NMPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCIICHUS, XUMUYECKas PEaKIlHs, XUMUUYECKasl CBS3b, TEIUIOBON 3P (EKT peakiuu, MoJb,
MOJIIpHBIA 00BEM, PACTBOP, AIEKTPOJIHUTHI, HEIIEKTPOIUTHI, DIEKTPOIUTHUECKAs IUCCOIUAIIMS,
peaKiMu HMOHHOTO OOMEHa, KaTaau3arop, XMMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMbIe
peaKIu, OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCIUTENh, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHUE, QJUIOTPONHUs, aM(POTEpHOCTh, XHUMHUYECKasi CBS3b (KOBAJIEHTHAs, WOHHAsI,



MeTaJUINYeCcKas), KpUCTaJUIMUecKasl peleéTka, KOppo3Hus METauIOB, CIUIaBbI, CKOPOCTh XUMHUYECKOM
peakiuu, npeaeabHo gonyctuMas konuentparus [1/1K BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX MOHATUH M NPUMEHATh 3TH IOHATHS IpU
OIMCaHWUHU BEIIECTB U UX MPEBpAILCHUI;

UCIOJb30BaTh XUMMUYECKYI0 CHMBOJIMKY [UIs COCTaBJeHUs (OpMys BELIECTB M ypaBHEHMH
XUMHYECKUX PEAKIUN;

OIIPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHUECKHUX JIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO
COCTaBa, MPHHAJJICKHOCTh BELIECTB K OMNpPEICIEHHOMY KIJIACCY COEOUHEHHUH 1o (opmynam, BHI
XMUMUYECKOH CBSI3M (KOBaJICHTHAs, HIOHHAs, METAJIMYECKasl) B HEOPraHUYECKUX COEAMHEHMSIX, 3apsl]
MOHA 10 XMMUYECKOH (opMylie, XapakTep cpelibl B BOJAHBIX PacTBOPaxX HEOPraHUYECKUX COEAUHEHUH,
THUII KPUCTAJUIMYECKON pEelIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cmbicn [lepuoanueckoro 3akonHa J[. M. MenneneeBa U JAE€MOHCTPUPOBATH €ro
MOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TaOiuuHyro ¢opmy Illeproauueckoil cucTeMBI
XUMHAYECKHX DJJIEMEHTOB: pas3lNyaTh NOHSATHS «rjaBHas moarpymnma (A-rpynma)» U «1o0o4Has
noarpynna (b-rpynmna)», mansle u 0oJiblIMe EPHOABI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS
B INEPUOAMYECKONW TabyuIe, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHUMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsj Apa, OOLIee YMCIIO AIEKTPOHOB U PACIPEAEICHUE UX 110 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB DJIEMEHTOB M MX COCIMHECHUH B
npejesax MajbIX IepUOJOB U TIaBHBIX HOATPYI C Y4ETOM CTPOEHUS UX aTOMOB;

KJIACCU(UIUPOBATh XUMUYECKUE IJIEMEHThI, HEOPIraHUYECKUE BEILECTBA, XUMUYECKHE peakuuu (110
YHUCIy U COCTaBY Yy4YacTBYIOIIMX B PEAaKLUUHU BEILECTB, MO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHHUIO
CTEIEHEH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) O0IIME U crIeNU(pUUECKUE XUMUUECKUE CBONCTBA MPOCTHIX U CIOXKHBIX
BEIIECTB, MOATBEpXkJIas OMNHCAHWE NpPUMEpaMH  MOJEKYJISPHBIX W HOHHBIX  YpaBHEHHM
COOTBETCTBYIOUINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI AJIEKTPOJIUTUYECKOW AMCCOLMAIMM KHUCIIOT, IEN0Yed U coiell, MOJIHbIE U
COKpalI€HHbIE YpaBHEHHMS peakUuid HOHHOro OOMEHa, YPaBHEHMsI peakUui, IMOATBEP:KIAIOLINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEJCTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

MIPOTrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTH MPOTEKaHMS
XMUMHUYECKHX MPEBPALICHNH B pa3IMUHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMEHTa MO (opMylie COEIUHEHMs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOAUTH PAcU€ThI [0 YPAaBHEHHUIO XUMUYECKOM peaKkIuy;

co0JIr01aTh MpaBWiia MOJb30BaHUA XUMHUYECKON MOCYI0M 1 1abOpaTOpHBIM 000pYyI0BAHUEM, a TAKKe
npaBwia OOpalleHHus C BELIeCTBAMU B COOTBETCTBUM C HWHCTPYKLUUSMU [0 BBIIOJHEHHUIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

MIPOBOANTH PEAKIMH, MMOATBEPKAAIONINE KaueCTBEHHBIH COCTaB Pa3IMUHBIX BEIECTB: PAclO3HABATh
OTBITHBIM MYTEM XJIOpUA-, OpoMuUa-, HOAUI-, KapOoHaT-, (ocdar-, cuimkar-, cyiabdar-, THAPOKCUI-
MOHBI, KATHOHBI aMMOHHUSI M MOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax
HEOpPraHMYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIE ONEpallMid MBICIMTEIbHOM NEATeNbHOCTH — aHAIW3 U CUHTE3, CpPaBHEHHE,
000011IeHNe, CHCTEMAaTU3allii0, BBIIBIEHUE MPUUYMHHO-CIEICTBEHHBIX CBS3€H — AN M3ydeHHs
CBOMWCTB BEIIECTB U XUMHUYECKUX PEaKIIHii, €CTECTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HAOJI0IeHuE,
M3MEepeHue, MOJICIUPOBAHUE, SKCIIEPUMEHT (peasIbHbI M MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoaunuyecrBo yacos
HaumeHoBaHue pa3iesioB M TeM
Ne ni/m KonTpoJbHbIe IIpakTHyeckue
nporpamMmmsl Bcero
padoThI padoThI

Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

Xumusa — Ba)kHas 00J1acThb

11 €CTECTBO3HAHMS M MPAKTHICCKOM 5 2
JESITEIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XUMHYECKUE pEAKLUU 15 1
Hroro no pazaeny 20
Pa3nen 2. BaxkHelinmme npeacTaBuTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoz. [Tonsitue 06 5
' OKCHJIaxX
2.2 Bonopoa.llonsTre 0 KHCIOTaX U COMAX 8 1
53 Boga. PactBopsl. [lonsitue 06 5 1 1
OCHOBaHUSX
54 OcHoBHbIE fnaccm HEOPraHUYECKUX 1 1 1
COEIMHEHU N
Wroro mo paszneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuuyeckunx 3jaementon /1. U.
MenpaeseeBa. Ctpoenune aToMoB. XuMHU4ecKasi cBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIUU

Ilepuoauueckuii 3aK0H U
31 [Tepuoanueckas cucTeMa XUMHYECKUX 7
' snemenToB J[. U. Mennene-esa.
Crpoenue aToma
3. Xumuaeckasi cBsi3b. OKHCIUTENBHO- 3 1
' BOCCTaHOBUTENIbHBIE PEAKIIUU
Hroro no pasneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacos
HaumeHoBaHue pa3iesioB M TeM
Ne /i Konrpoabnbsie IIpakTuueckue
NporpamMmmsl Bcero
padoThI padoTsbI
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peaKIun
11 [ToBTOpEeHME U yrayOieHne 3HAaHUN 5
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
12 OCHOBHUBIC 3aKOHOMEPHOCTH XMMUYECKHX 4
peakuui
13 DNEeKTpOTUTHYECKAST TUCCOIHAITHSI. 3 1
XUMHUECKUE PEaKIH B PACTBOpPaxX
Hroro no pazneny 17
Pazgen 2. HeMeTa/JILI M BX CO€IHHEHUS
21 OO01mmas XxapakTepruCTHKa XUMUIECKUX 4 1
anemeHToB VIIA-rpynmsl. ["anorenst
OO01as xapakTepuCcTHKa XUMUYECKIX
2.2 anemeHToB VIA-Tpynmsl. Cepa u eé 6
COCITUHEHUS
OO61as xapakTepuCcTHKa XUMUYECKIX
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1
COCIMHEHUS
OO61as xapakTepuCcTHKa XUMUYECKIX
24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 2
KPEMHUH U UX COSIMHEHUS
Hroro mo paszneny 25
Pa3nen 3. MeTaunbl 1 UX COeIMHEHHUS
3.1 OO1me cBoiicTBa METAIIOB 4
3.2 BaxkHelimnre MeTaIbl U UX COSTUHEHUS 16 2
Hroro mo paszneny 20
Pa3nes 4. Xumus n okpy:kapomasi cpeaa
4.1 BemectBa u Matepuansl B )KM3HU YEJIOBEKa 3
Hroro mo pazneny 3
PeszepBHoOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
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