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IHHOACHUTEJIBHAA 3ATIINCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOI'O OOLIEro OOpa3oBaHUsl COCTaBJ€HA Ha
OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTENIbHOM MNpPOrpaMMbl
OCHOBHOTO 001ero oopazoBaHusi, npexacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOil pabouell mporpaMMbl BOCIHUTAHUSA M C YYETOM KOHLEMIMM MPENoIaBaHUs
yueOHoro npeamera «Xumus» B o0pazoBatenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Ja€T TpEACTaBICHUE O IENAX, OOIIeH cTpareruu oOydeHus,
BOCIIUTAHUSI W Pa3BUTHUs OOYYaIOLIMXCS CPEACTBAMHM YYEOHOIro MpeaMeTa, YCTaHABIMBAET
o0s3aTeNbHOE TPEIMETHOE COJIepKaHKe, MpelycMaTpUBaeT pacipeiesieHue ero mo Kiaccam u
CTPYKTypUpPOBAaHHME IO pa3feraM M TeMaM [pOorpaMMbl 1O XUMHH, OIPEIEIsET
KOJIMYECTBEHHBIE W  KAUYECTBEHHBIE XAPAKTEPUCTUKU COJEPKAHUSI, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh M3YUYEHUS XUMHUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, TOTUKK Yy4eOHOTO MPOIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00y4aroluxcsi, OMpeaeseT
BO3MOXKHOCTU TpeAMETa JIJIsl peau3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTelbHOM NPOrpaMMbl Ha YpPOBHE OCHOBHOTO 001iero oOpa3oBaHHsA, a TaKke
TpeOOBaHUN K pe3yiabTaTaM OOyYeHHUS XUMHUU Ha YpOBHE IleJied W3ydeHHs MpeaMeTa U
OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATENILHON JESITENIbHOCTH O0O0YyYaroumerocs MO OCBOCHHIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMUU CIYXKUT OCHOBOHM i (POPMUPOBAHKS MUPOBO33PEHHS 00ydYaroIIerocs,
€ro Mpe/CTaBICHUN O MaTepUaIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (POpMUPYyEMbIe
XUMHEH TPEeNCTaBICHUsS O B3aUMONPEBPAICHUAX HIHEPTUU W 00 DHBOJIOIMHU BEIIECTB B
IpUpoOJIe, O MyTAX pElIeHUs TI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKON, THUIIEBOM W OKOJOTHYECKOW Oe3omacHoCTH, MpobdieM
31paBOOXPAHECHUS.

N3yuyenne xumuu:

o CHOCOOCTBYET pean3aliid BO3MOKHOCTEH ISl caMOpa3BUTHA U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 00111el 1 (YyHKIIMOHAIBHON rPaMOTHOCTH;

o BHOCUT BKJaJ B (POPMHpPOBAHHE MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEH
00Oy4arommxcs, HAaBbIKOB UX CAMOCTOSITEIbHON Y4EOHON NeATEIbHOCTH, IKCIIEPUMEHTAIbHBIX
U MCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KaK B IIOBCEAHEBHOM JKW3HH, TaKk U B

npodecCHoHaIbHOMN AEATEIHBHOCTH;



o 3HAKOMUT CO CHENU(PUKON HAydYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIJa HA €IMHCTBO IPUPOJBI M YEJIOBEKA, SBJIIETCS OTBETCTBEHHBIM JTAIllOM
B ()OpMUPOBAHHNH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00 y4YaroIINXCs;

o CocoOCTBYEeT (OPMHPOBAHUIO LEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO--
HAay4YHbIM 3HaHMSM, K TMPUPOJIE, K UEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTMYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHbIe HampaBjIeHUsI B OOYYCHUU XUMHUHU 00ECIIeUUBAIOTCS CICU(BUKON cofep KkaHus
y4eOHOIr'0 TMpeaMeTa, KOTOPBIN SIBISETCS TMEJarorMueckKd aJanTUPOBAHHBIM OTpaKEHUEM
0a30BOI HAYKH XMMUU Ha ONPEeIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIET0 00pa3oBaHUS OPUEHTUPOBAH HA OCBOEHUE
00yJaroIUMHCST CUCTEMBI TTIEPBOHAYAIILHBIX MMOHATHI XUMUU, OCHOB HEOPTAaHUYECKONH XUMUHU
¥ HEKOTOPBIX OT/ACJIBHBIX 3HAUMMBIX MOHATUH OpPraHUYECKON XUMHUHU.

CrtpykTypa cofepkaHus MporpaMMbl 10 XUMUHU c(hOpMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxoaa K €€ uydyeHntro. CoaepkaHue CKIIAIBIBAETCS U3 CUCTEMbI OHATUH O XUMHUUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHSATUM O XUMHUYECKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHU30BaHbl MO MPUHLMIY MOCJIEA0BATEIILHOTO PAa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akoHa JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU,

— YYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3U;

— TPECTaBICHUHN 00 ANEKTPOTUTHUECKON TUCCOIMAIIMHU BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH IOIYYECHHBIX WU
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBITIONHSAA (DYHKIIUU OOBSICHEHUS W MPOTHO3WPOBAHUSI CBOMCTB, CTPOCHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOTYUYECHHS U3YYaeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XUMHUU CIIOCOOCTBYET (OPMHPOBAHHIO TPEICTABICHUS O
XUMHUYECKOW COCTABJISAIONICH HAYYHOM KAapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPOIBI,
LIEHHOCTHOTO OTHOWLIEHHS K HAYYHOMY 3HAaHUI0O M METOJAaM NO3HAaHUsA B Hayke. M3ydeHue
XUMUU TPOUCXOAUT C MPUBJICYECHUEM 3HAHUU M3 paHEE HU3YyUYCHHBIX YUYEOHBIX MPEAMETOB:
«Oxkpyxaromuii Mmup», «bruonorus. 5—7 xkiacce» u «®dusnka. 7 Kinacey.

[Ipu u3yyeHun XuMUU ITPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKU
KaKk 00JJACTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JEATEeIbHOCTU YeJIOBEKa M Kak

OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada y4yeOHOTO NpeaMeTa COCTOUT B



bopMUPOBaHUYN CUCTEMbl XUMUUYECKUX 3HAHUN — BaKHEUIINX (HaKTOB, MOHSATHM, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, JTOCTYMHBIX O0OOIIEHUI MHUPOBO33PEHUECKOTO XapaKTepa,
S3bIKa HAayKd, B MPUOOIICHUM K HAYyYHBIM METOJaM TMO3HAHUSI MPU WU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B (POPMUpPOBAHMU U PA3BUTUU TO3HABATEIBHBIX YMEHUH U UX
MPUMEHEHUN B Y4YEOHO-TIO3HABATEIHLHOM M y4eOHO-HCCIENOBATEIbCKON NIESITEIHHOCTH,
OCBOCHUU TIpaBUJI 0€301MacHOro oOpalleHusl C BEIECTBAMU B MTOBCEIHEBHOM KU3HU.

[Ipu M3yuyeHHn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 00Opa30BaHUsI BaAXKHOE 3HAUCHUE
npUOOpeNd TaKUe LEH, KaK:

— hopmupoBaHue WHTEJUICKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIILHOMY TPHUHSTUIO PEIICHUM, CIOCOOHOMN
aJIanITUPOBATHCS K OBICTPO MEHSIFOITUMCSI YCIIOBUSIM KU3HH;

— HaIPaBJIEHHOCTh OOYYEHUS HAa CHUCTEMATHYECKOE NPHOOIIEHHE OOYyJarommuxcs K
CaMOCTOSITEJIbHOM  TMO3HABATENIbHOM  JCATEILHOCTH, HAyYHBIM  METOJaM  TIO3HAHUS,
(bopMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCJIOBUHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OTBITA
pa3HoO0pa3HOM AESTENbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIUI ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JIJIS1 PA3JINYHBIX BUAOB JESATEIbHOCTH;

— ¢opMupoBaHue 001IeH (YHKIMOHATBHOM M €CTeCTBEHHO-HAyYHOW TPaMOTHOCTH, B
TOM 4YHUCJIE€ YMEHUU OOBACHATh W OIICHUBATH SIBICHUS OKPYXAIOIIETO MHUPA, HCIOJb3YS
3HAHMSI U OTIBIT, TOJYYCHHBIE MTPU U3YYCHUU XUMUU, TPUMEHSITh WX TIPU PEIICHUU MTPoOIeM B
ITOBCEJIHEBHOM XKU3HU U TPYAOBOU AEATEIbHOCTH;

— dopMupoBaHue Yy OOydYalONIMXCS TyMaHUCTHYECKUX OTHOIICHUW, TOHUMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUU 711 BHIPAOOTKHU IKOJIOTHYECKHU IEIeCO00pa3HOr0 MOBEICHHUS
B OBITY U TPYJAOBOM JEATEIBHOCTH B IENSAX COXPAHEHUS CBOETO 370POBbS M OKpPY’Karomen
MNPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIHOCOOHOCTE K CAaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY PO UJIS U HAMPABIEHHOCTH JAJIbHENIIEr0 00yUYeHHs.

OO6mu1ee yuciao 4acoB, OTBEAEHHBIX JIJIsl U3YUYEHUS] XUMUU HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJieN0), B 9 knacce —

68 yacoB (2 yaca B HEJIEJIO).



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

8 KJIACC
IlepBonayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUHK B KU3HU YenoBeka. Tena u Beniectsa. @u3nyeckre CBOMCTBA BEILIECTB.
ArperatHoe cocTosiHUE BemiecTB. [loHATHE 0 MeTOaX MO3HAHUS B XUMHM. XUMHS B CUCTEME HayK. YucTeie
BemiecTBa U cMecu. CrocoObl pa3ziesieHus: CMece.

ATOMBI U MOJIEeKyJbl. XUMHUYecKue 3iieMeHThl. CHMBOJBI XMMHYECKUX 3jeMeHTOB. [IpocTeie u
CJIOXHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢popmyna. BaJeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OrTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas 1071
XMUMHUYECKOTO AJIEMEHTA B COCMHEHHH.

Ouznyeckue U XUMHUYECKHE SIBIIEHUS. XUMHUYECKas peakius U e€ MpU3HAKW. 3aKOH COXPAHEHHUs
Maccel BellecTB. XHUMUYeckue ypaBHeHHUs. Krnaccuduxanuss XMMHUYECKHX peakiuil (CoeauHEHus,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

XHMHYECKUI JIKCIHEPUMEHT: 3HAaKOMCTBO C XUMHUYECKOW TMOCYIOH, C MpaBuiIamMH paboOThl B
naboparopur W mnpuéMamMu OOpalieHusi ¢ JIabOpaTOpHBIM OOOpPYIOBAHUEM; H3YYCHHE U OIHUCAHUE
(¢u3nyecKkux CBOMCTB 00pa3lOB HEOPraHMUYECKUX BELIECTB; HaOmoJeHHe (u3NYecKuX (TUIaBJIEHUE BOCKA,
TasiHUE JIbJIa, PACTUpaHKE caxapa B CTYIKE, KUMIEHHE U KOHJEHCAlUs BOJAbI) U XUMUYECKHUX (TOpEHHE CBEYH,
MIPOKAJIMBAHNE MEIHOM MPOBOJIOKH, B3aUMOJICHICTBIE MeJla C KHCIOTOMN) SIBJICHUM, HAOII0IEHUE U ONTUCaHHe
MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pa3jioKeHHe caxapa, B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C
XJIopuAOM Oapusi, pasznoxkenue runpokcuaa meau(ll) mpu HarpeBaHum, B3aMMOICHCTBHE JKeJle3a C PAaCTBOPOM
coru w™enu(ll)); wm3ydenwme cmocoOOB pa3zaeneHuss cMeced (C TOMOIIBI0 MarHuTa, (GUIBTPOBAHHE,
BbINIApUBAaHUE, AUCTUIUIALMA, Xpomarorpadus), MpOBEJAEHWE OUYMCTKUA MOBAPEHHOM cOJIM; HAONIOJCHHE U
OTHCAHHE pPE3YJAbTATOB IMPOBEJIEHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MAacChl, CO3/aHue
MOJIENIeH MOJIEKYI (IIapOCTEePKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — snemeHT u npocroe BemectBo. Haxoxaenue
KHCJIOpOJIa B TpUpoje, PU3NYECKUe M XMMHUYECKHe CBoMcTBa (peakiuu ropenwus). Oxcuppl. [Ipumenenue
kuciopoia. CrnocoObI MOTydeHHUsT KMCIOPO/Ia B JIA0OPAaTOPUH M TPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa B
npupojie. O30H — auIOTPOITHAS MOIU(DHUKAIUS KUCIOPOIa.

TennoBoit 3pPeKT XUMUYECKON peaKInK, TEPMOXUMHUYECKUE YPaBHEHUS, SK30- U SHIOTCPMUUYECKHE
peakuuu. TOTUIMBO: yroyib U MeTaH. 3arps3HEHUE BO3/AyXa, yCUJIECHHUE MapHUKOBOTO 3(ddekTa, paspylieHue
030HOBOTO CJIOS.

Bomopon — sneMeHT m mpocToe BemiecTBo. HaxoskaeHwe Bojopoaa B Ipupoje, (PU3HUECKHE M
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydeHus. Kucaotel u conu.

KomuuectBo BemectBa. Moabs. MomsipHas Macca. 3akoH ABoraapo. MomspHblii 00BEM Ta30B.
Pacuérel N0 XuMHUYECKUM YpPABHEHHUSIM.

dusunyeckre cBoicTBa Bojbl. Boga kak pactBoputenb. PacTBopbl. HackllieHHbIE M HEHACHIIICHHBIE
pactBopbl. PacTtBopuMOCTh BeliecTB B Bojie.MaccoBas J10Jis1 BEIIECTBA B pacTBOope. XUMHUUYECKUE CBOMCTBA
BoJbl. OcHoBaHus. Posib pacTBOpOB B NpUpOJE€ M B KU3HM 4yenoBeka. KpyroBopoT BoJbpl B HpUpOAE.
3arps3HeHue TpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukarus HEOPraHU4eCKNX COCIUHEHMH. OKXCHIBL. Knaccudukarus OKCHUJIOB:
coneoOpa3ymomniue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpasyromue. HoMeHknaTypa OKCHAOB
(MexyHapoHas ¥ TpuBUaibHas ). Du3ndeckue U XUMUUYECKUe CBOICTBA OKCHIO0B. [lomyueHne oKCuIoB.

OcHoBanwus. Knaccudukaius oCHOBaHUHN: METOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMenknaTypa
OCHOBaHUH (MEXAyHapoHasl U TpUBUANIbHAsA). PU3NUECKHE U XUMUYECKHUE CBOICTBA OCHOBaHM. [lonyuenue
ocHoBaHui. Ha3zBaHus ocHOBaHMI (MeXIyHapoaHAsl U TpUBHAJIbHAS). DU3NUYECKHE U XMMUYECKHUE CBOMCTBA
OCHOBaHMUI.

Kucnotel. Knaccuduxanust kucnot. HomeHknarypa kucinot (MexayHapOAHAS U TPUBUAIIbHAS ).

duznueckue W XUMHYECKHE CBoMcTBa KucaoT. Psgng axtuBHocT MeTayuioB H. H. bekerosa.
ITony4yenue KucCoT.

Comu. Howmenknatypa coneil (MexIyHaponHas W TpuBUanbHas). DU3MUECKHE U XUMHUYECKHE
cBoiicTBa conel. [lonyyeHue cosei.

['eneTnueckas cBsI3bp MEXKY KJIACCAMHU HEOPIraHUYECKUX COCTUHECHUM.



XuMu4ecKHil IKCIEPUMEHT: KaueCTBEHHOE ONpENEICHUE COJIEp)KaHUsl KHUCIOpPOJa B BO3IYXE;
MoJIy4eHue, coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHCIOpOJa; HaONIoIeHHE B3auMOJCHCTBHA
BEILIECTB C KUCJIOPOJOM M YCIOBUS BO3HMKHOBEHHS U MPEKpPAILICHUs] TOPEHUs (MOoXkapa); 03HAKOMIJICHHE C
o0pa3iaMu OKCUIOB M ONHMCAaHUE WX CBOMCTB; MOJNyueHHE, COOMpaHue, paclio3HABAHNE M U3yYCHHUE CBOWCTB
BoJlopofa (ropeHue); B3aumojelcTBue Bojopona ¢ okcupom wmeau(ll) (Bo3MokHO ucCHoJIb30BaHUE
BUJICOMATEpHAIIOB); HaOMIOZeHHE 00pa3IoB BEIIECTB KOJIMYECTBOM | MOIb; MCCIEIOBaHHE OCOOEHHOCTEH
pacTBOpPEHHUsI BEIIECTB C pa3jIMYHOM pacTBOPUMOCTBIO; INPUTOTOBJIEHHE PAaCTBOPOB C ONPEACIEHHOU
MacCOBOMW J10JIEM pacTBOPEHHOTO BEILECTBA; B3aMMOJICHCTBHE BOJABI C METAJIaMU (HATPUEM U KaJIbIIUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB); OINPENEICHUE PACTBOPOB KUCIOT M IIEN0YEH C MOMOIUIbIO
WHMKAaTOPOB; HCCJIEOBaHUE OOpa3lloB HEOPraHMYECKUX BELIECTB pAa3IMYHBIX KJIaccoB; HaOII0AEHUE
W3MEHEHHUS OKPAacCKU HMHIUKATOPOB B PAaCTBOpaxX KHUCIOT M IIEJIOYeH; M3YyYCHHE B3aMMOJICHCTBUA OKCHJIA
meau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMM, peakUud HeHTpanus3aiuu; [oIydeHue
HEPAaCTBOPUMBIX OCHOBaHHMH, BBITECHEHHE OJHOTO MeETajlyla JAPYrMM M3 pPacTBOpa COJIM; PEIICHHE
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHeNume Ki1acChl HEOPraHUYECKUX COEIMHEHUIN.

IMepuoauuecknii 3axon u [epuoanyeckas cucrema xumudeckux jiemenToB /. U. Menjeseena.

Ctpoenue atomoB. Xumudeckasi cBsizb. OKUCJIUTETBLHO — BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBbie MOMBITKY KJIACCU(PUKALIUU XUMUYECKUX IEMEHTOB. [[oHATHE O TPYIax CXOJHBIX 3JIEMEHTOB
(11€7I0YHBIE U 1IET0YHO3EMENIbHBIE METaIIbl, FAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT
am(poTepHbIE OKCUIBI U THIPOKCUIBI.

[Tepnoanueckuit 3akoH. [lepnoanueckas cuctema xuMuueckux anemeHnToB 1. M. Meneneesa.

Kopotkonepuoanas u anmuuHonepuoaHas ¢opmsel [leprnonnyeckoil cucteMbl XUMUYECKUX AJIEMEHTOB
JI.1. Menneneesa. llepnoael u rpynmnsl. @U3MYECKHl CMBICHI MOPSAAKOBOIO HOMEpa, HOMEPOB INEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHue JIeKTPOHHBIX 000JI04YeK
aToMoB nepBbIX 20 xumudeckux anemeHToB lleprnonnueckon cucremsl JI. . MenneneeBa. XapakTepucTrka
XUMHUUYECKOTO JIEMEHTA 10 €ro nojoxkeHuto B [lepuoauueckoii cucrteme . . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paadyca aTOMOB XHMHYECKHUX DJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO T'PYyIIaM M nepuojaM. 3HaueHue Ilepuoamyeckoro 3akoHa u I[lepuoanueckoi
CHUCTEMbl XMMHUYECKUX JJIEMEHTOB IJis pa3BUTUsl Hayku W mnpaktuku. [[. . MennpeneeB — y4€HBIN U
TPaXIAHWH.

Xumnueckass cBs3b. KoBasleHTHas (MOJIApHAs M HENOJSpHAs) CBA3b. OJIEKTPOOTPHULIATEIBHOCTh
XMUMHMYECKUX 31€MEHTOB. VIOHHas CBSI3b.

Crenenp oxucieHus. OKUCIUTEIBbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomeccsl oxucineHus u
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI SKCIEPUMEHT: U3ydeHUEe 00pa3loB BELIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/ICHCTBHE
TUAPOKCUAA LIMHKA C PacTBOpaMH KHCJIOT U IIEJI0YEH; MPOBEIECHUE OIBITOB, WIUIFOCTPUPYIOLINX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLUH (TOPEHNE, peaKK Pa3JIOKEHHsI, COSTUHEHUS).

MexnpeaMeTHbie CBSI3H

Peanusanus MEKIpPEIMETHBIX CBS3€d NpPU H3YYEHHH XUMHH B 8 KJIacce OCYIICCTBIISIETCS uepe3
HCIIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHbBIX MMOHATHIA, TAK ¥ MOHATHH, SABJISFOUIMNXCS CUCTEMHBIMH IS
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IHKJIA.

OO1ire ecTeCTBEeHHO-HAYyYHbIC MOHATHS: HAydHBIH (DAKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIHM3, CHHTE3,
KiIaccu(uKaus, MEePUOAUYHOCTh, HAOJIOJCHUE, AKCICPUMEHT, MOJICIUPOBAHKUE, W3MEPEHHE, MOJICIb,
SIBIICHHE.

®dwusuka: marepusi, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIUJ, U30TOIbI, PaJIHOAKTHUBHOCTS,
MOJIEKYyJIa, JJICKTPHUECKUH 3apsil, BEHIECTBO, TeJO0, O0BEM, arperaTHoe COCTOSIHHE BEIECTBa, Tas,
¢bu3nUecKre BEIIMYMHBI, SAUHUIIBI K3MEPEHHsI, KOCMOC, IIIaHEeThI, 3BE311b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TIOPOJIbI, MOJIE3HBIEC HCKOTIAeMbIE, TOTUTUBO,
BOJIHBIC PECYPCHI.



9 KJIACC
BemecTBo 1 XuMH4ecKasi peakuust

Ilepnognueckuit 3akoH. Ilepuommueckas cucrema xumudeckux siaeMeHToB J[. M. MeHnneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
KaJls, KaJIbIUS U UX COCIMHEHUM B COOTBETCTBHHU C MOJIOKEHUEM AJIeMEHTOB B [lepuonnueckoii cucreme u
CTPOCHHEM HX aTOMOB.

Crpoenue BemiecTBa: BHJBI XMMHUYECKOW CBSI3U. THUIMBI KPUCTAIIMYECKUX PEMIETOK, 3aBUCHMOCTH
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKONW PEHIETKU U BUJIA XUMUYECKOM CBS3H.

Krnaccudukarus 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB (MEXAYHAPOIHASI U TPUBUAIBHAS).

XUMHYECKHE CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJjaccaM HEOPTraHWYECKUX
COCIMHEHUH, TeHETUYECKas CBSI3b HEOPTAHUUECKUX BEIIECTB.

Knaccudukanus XuMUYeCKMX peakuuid 10 pa3IuyHBIM Mpu3HakaM (10 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY J(QeKkTy, MO0 H3MEHEHUIO CTETNEeHEH OKHCICHUS
XUMHUYECKUX AJIEMEHTOB, TI0 00OPAaTUMOCTH, TI0 YYaCTHIO KaTaIn3aTopa). IK30- U SHJIOTEPMHUECKUE PEAKIUH,
TEPMOXHUMHUYCCKUE YPAaBHCHHUSI.

[Tonsatue o ckopoctr xumMudeckor peakiuu. [ToHsTHe 006 0OpaTUMBIX I HEOOPATHUMBIX XUMHYECKUX
peaknusax. [loHATHE 0 TOMOTEHHBIX M T€TEPOTEHHBIX peakiusax. [loHsATHEe 0 XUMUYECKOM PaBHOBECHUH.

®DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMHUUECKOU PEAKIINH | MOJI0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC peaKIu, AIEKTPOHHBIN OanmaHc OKHUCITUTEIHHO-
BOCCTAHOBUTEJIbHON peakinuu. (CoCTaBiI€HHWE YPAaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUNA C
MCI0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust 3IEKTPOTUTUUECKON AUCCOIUALIMU. DIECKTPOIUTHI U HE- AJIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.

MexaHu3M JHMCCOLMALMKA BEMIECTB C PA3JIMYHBIMA BHJAMH XUMHUYECKOM CBsA3U. CTeneHp
nuccouuanuu. CUibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakiun woHHOTO OOMEHa. YCIOBUS TPOTEKAHUS PEAKIMA HMOHHOTO OOMEHA, TIIOJHBIE W
COKpaIllEHHbIC MOHHBIC YpaBHEHUS peakinii. CBOMCTBA KMUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTaBICHUMN
00 anekTposmTHYecKoi aucconuanuy. KauectBennslie peakiiny Ha HOHbL. [loHATHE O THIPOIN3E CONeH.

XMMHYECKHII  JIKCIEPHUMEHT: O3HAaKOMJICHME C MOJEISMH  KPUCTAUIMYECKUX  PELIETOK
HEOPraHMYECKUX BEIECTB — METANIOB U HeMeTa/uioB (rpadura u anmasa), CIOKHBIX BELIECTB (XJopuaa
HATpHUsl); HUCCIIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMHUYECKOM peakluu OT BO3JEHCTBUS Ppa3IMYHBIX
(bakTOpoB; HCCIEIOBaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoIlecca IUCCOIMALUUA KHUCIOT,
esiovei u cosiedl (BO3MOYKHO HCIIOJIb30BAHKE BUICOMATEPUAIIOB); MPOBEACHUE OIMBITOB, WILTFOCTPUPYIOIIHUX
MPU3HAKA MPOTEKAHUsl peakluii MOHHOTO oOMeHa (oOpa3oBaHHE OCajKa, BbIAEICHHE raza, o0pa3oBaHUE
BOJIbl); OIMBITOB, WJUTFOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakKIil (ropeHue,
peaKuu pas3ioKeHUs, COCTUHEHHs); PACIIO3HABAHNE HEOPTaHWYECKUX BELIECTB C MOMOIIBI0 KaYeCTBEHHBIX
peaklMil Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIIbHBIX 3aa4.

HeMmeTasibl M UX COeIUHEHUS

OOmiast xapakTepucTUKa TajgoreHoB. OCOOEHHOCTH CTPOCHMsS aTOMOB, XapaKTE€pHbIE CTEMEHU
OKHCIICHHMSL.

Ctpoenne u (pu3Mueckue CBOMCTBA MPOCTHIX BELIECTB — TaJOreHOB. XMMHUECKHE CBOICTBAa Ha
npuMepe Xxjopa (B3auMOJEWCTBUE € MeTallaMM, HeMeTallaMM, Menodamu). XiopoBoaopoa. ComsHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, NOJIy4E€HUE, TpUMEHEHHE. JleiicTBUE X10pa U XJIOpPOBOIOPOAA Ha OPraHU3M
4esloBeKa. BaykHelmune XIopuasl ¥ X HaX0KIEHUE B IPUPOJIE.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHHUS.

Crtpoenne u (pu3HuUecKHe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa U Cepbl. AJUIOTPOIIHBIC
MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMHUUECKUE CBoicTBa cepbl. CepoBOIOPO, CTpOCHUE, (HU3NUECKUE U



XUMHUECKHUEe cBoicTBa. OKCuAbl Cepbl KaK IPEICTaBUTENN KUCIOTHBIX OKCcHIOB. CepHas KHCIOTa,
¢u3nyeckue W XMMHYECKHE CBOWCTBa (0OIIME Kak MPEACTaBUTENS Kiacca KUCIOT M CIeuu(UUEcKue).
XUMHUYECKUE peakLuH, JIeKAle B OCHOBE IMPOMBIIUIEHHOTO CcHocoda IOJIyYeHUS! CEPHOM KHUCIOTHI.
[Mpumenenne. Conu CepHOW KUCIIOTHI, KaUeCTBEHHAsI peakius Ha cyinbdar-uoH. HaxoxmeHnue cepbl U eé
COEIMHEHUH B IIPUPOJE.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COEOUHEHUSMH Cepbl (KUCIOTHBIE JOKIH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUST aTOMOB, XapaKTCPHBIC
CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHUEe B TpHpoje, PU3NICCKHEe U XUMHUYECKHE CBOHCTBA. KpyroBopoT azora B
IIPUPOJIE.

AmMmuak, ero (pu3MyYecKre U XMMUYECKHE CBOWCTBA, MOJy4YeHHE U npuMeHeHue. Coim aMMOHHUS, UX
¢u3nueckue U XMMHYECKHUE CBOMCTBA, mpuMeHeHue. KauecTBeHHas peakuusi Ha MOHbl aMMOHHUS. A30THas
KHCJIOTa, €€ MOody4YeHne, pU3ndeckrue U XMMHUECKHe CBOMCTBa (00IIMe Kak MpeIcTaBUTeNsl Kiacca KUCIOT U
cnenuduueckue). Mcnonap3oBaHue HUTPATOB U COJIEN aMMOHUS B KaU€CTBE MUHEPAJIbHBIX YI0OpEHHUIA.

XUMUYECKOE 3arpsA3HEHHE OKPYKaIoLIed Cpeabl COEIMHEHUSIMU a30Ta (KHUCIOTHBIE JI0K]H,
3arpsi3HEHUE BO3/1yXa, OUYBbI U BOJOEMOB).

®docdop, ammotpornHeie Momupuranuu docdopa, uUMUECKHEe W XUMHUYECKHE CBOMCTBa. OKCH
docthopa(V) u dpochopnas kucnora, GuU3MUECKHE U XUMHYECKHE CBOWCTBA, MOJydeHHe. Vcmonap3oBaHue
¢docdaToB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mras xapakrtepuctrka 37MeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHHUS.

VYrnepos, auioTponHble MoAW(UKAIMK, PAcTIPOCTPAHEHUE B MpPHpOJE, PU3NYECKHE U XMUMHUYECKHE
cBoricTtBa. AncopOnus. Kpyrosopot yriepona B npupojae. OKCHabl yriaepoaa, ux Gu3n4ecKue U XUMHUUIECKUe
CBOMCTBa, JEHMCTBUE Ha >XKUBBIE OPraHU3MBI, TMOJY4YEHHE M MPUMEHEHHE. ODKOJOrHYecKue MpoOIeMBl,
cBs3aHHbIe ¢ okcuaoM yriaepoaa(lV); runoresa rmo6aasHOTO MOTETUICHUS KIIMMaTa; TapHUKOBBIN P QeKT.

VYronpHas KUCIOTa U €€ cou, uX (PU3NUecKue U XMMHUYECKHE CBOMCTBA, MOJIyUYE€HUE U NPUMEHEHHE.
KauectBennast peakuuss Ha KkapOoHaT-MOHBL. Mcrmosib3oBaHMe KapOoOHAaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEMHEHUSX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, ATaHOJ, TIUIEPUH, YKCYCHas KucioTa). X coctaB u xumuueckoe crpoenue. [lonarue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHpax, OeNkax, yrieBoJgax — U UX POJIH B KU3HU YeJIOBEKa.

MartepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHMUECKUX COCIMHEHUIA.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBa, MoyyueHue U mnpumeHenue. CoenuHeHUus
KpeMHus B npupoje. O6mue npencrasieHus o0 okcune kpemuuss(1V) u kpemuueBoit kuciore. CUIHKaThI,
WX HCIOJb30BaHUE B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH. BaxHeilne CTpouTeNlbHbIE MaTepHalbl:
KepaMuKa, CTEKJIO, IIeMEeHT, 0eTOoH, >kene300eToH. [Ipobaembl 6e30macHOro MCHOIb30BAHUS CTPOUTENBHBIX
MaTepHaoB B MOBCEAHEBHON KU3HU.

XHMHYECKHIl JIKCINEPUMEHT: H3y4YeHHEe OOpa3I[0OB HEOPraHMYECKUX BEIIECTB, CBOICTB COJISTHOM
KHUCTIOTHI; IPOBEJICHNE KAaYECTBEHHBIX PEaKIMi Ha XJIOPUA-HOHBI M HAOIIOJICHHE TPU3HAKOB X MPOTEKAHMUS,
OMBITBHI, OTpaxarouue (U3NYeCKue U XMUMHMUYECKHE CBONCTBA TaJOr€HOB M UX COEAWHEHHH (BO3MOXHO
UCIOJIb30BaHUE BUAEOMATEPHUAJIOB); O3HAKOMIIEHHE ¢ 00pa3laMH XJIOPUIOB (TaJOreHUI0B); 03HAKOMIICHHE C
oOpa3uaMu ceppl M €€ COEAMHEHUSIMHM (BO3MOXKHO HCHOJb30BAHME BHUAEOMATEPUATIOB); HAONIOJICHHE
mporecca OOyrIMBaHMS caxapa TIOJ JEHCTBHEM KOHLEHTPHUPOBAHHOM CEpPHOM KHCIOTHI; H3y4eHHE
XUMHYECKUX CBOMCTB pa30aBIeHHON CEpHON KHCIOTHI, MPOBEACHNE KAaUeCTBEHHOM peakliy Ha CylIb(haT-uoH
U HaOJI0IeHUe pU3HaKa e€ MPOTEeKaHus; 03HAKOMJIEHUE ¢ (PU3NYECKMMHU CBOMCTBaMHU a30Ta, Gocdopa u ux
COeMHEHUH (BO3MOXKHO HCHOJB30BAaHUWE BHJEOMATEpPHATIOB), OOpa3lmaMu a30THBIX U (POCHOPHBIX
yaoOpeHuil; moJyiydeHue, coOupaHMe, paclo3HaBaHWE M M3YYEHHE CBOICTB aMMMaka; IpPOBEJICHHE
KaueCTBEHHBIX peakluuid Ha WOH aMMoHHS H (ochaT-MOH W U3yUeHUE TMPU3HAKOB HX MPOTCKAHMUS,
B3aUMOJICIICTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCJIOTBI C MEAbIO (BO3MOXHO MHCIIOJB30BaHUE
BHUJICOMATEPUANIOB); HM3y4YCHHE MOJENEH KPHUCTAUTMYECKUX pemeETOK anMmasa, Tpaduta, (Qymnepena;



O3HAKOMJICHHE C MPOLIECCOM aJICOPOIUU PACTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YITIEM U YCTPOUCTBOM
MPOTHBOra3a; MoJiydeHrue, cooupanue, pacro3HaBaHUe U M3y4YE€HUE CBOMCTB YTJICKHCIOTO ras3a; MpoBeACHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT- M CWIMKAT-MOHBl M M3Y4YEHHE IIPU3HAKOB HUX IPOTEKAHUS;
O03HAaKOMJICHHE C MNPOAYKUHEH CWJIMKAaTHOW NPOMBIIUICHHOCTH; PELICHHE JKCIEPUMEHTAJIBHBIX 3a4ad I10
TeMe «BaxHelIne HEMETaUIbl U UX COCUHEHUS».

Meta/ibl M UX COeIMHEHUSA

OOmas xapakTepucTHUKa XUMHUYECKMX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HMX IOJIOKEHUS B
[lepuoanueckoit cucreme xumuueckux 3nemeHtoB JI. U. MenneneeBa u crtpoeHust atomoB. CTpoeHue
MeTaioB. MeTajmueckas CBS3b U METaUIMYecKasl KpUCTAJUIMUEcKas pelETKa. DIEKTPOXUMUYECKUN psf
HanpspKeHUd MeTtaisioB. du3nueckue W XUMHUYECKHE CBOMCTBA MeTauioB. OOmue crnocoObl MOTy4eHHS
MeTauioB. [loHATHE O KOPPO3UU METANIOB, OCHOBHBIE CMOCOOBI 3aIIUTHI WX OT Koppo3uu. CIuiaBel (CTalib,
YYyI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[leounble MeTaymbl: moJjiokeHue B Ilepuogmueckoid cucreme Xumudecknx syemeHtoB /[ .
MeHnneneeBa; CTpOEHHE MX aTOMOB; Haxo)kJeHue B mpupoje. Pusmyeckue M XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpust U Kainusi). OKCHUIBI U TUAPOKCHIBI HATPHS U Kaius. [I[puMeHeHne men0uyHbIX MEeTauIoB U UX
COCIMHEHU .

[IlenoyHo3eMenbHBIE METAUIBI MarHuid W KajdplUWW: TMoJokeHHe B llepuogmdeckoil cucreme
xuMuueckux annemeHToB JI. . MenneneeBa; CTpoeHHe UX aTOMOB; HaXOXJIeHHE B mpupoje. Pusnyeckue u
XMMHYECKHUE CBOMCTBA MarHus M Kaiubplus. Baxueimne coequHeHMs] Kanblus (OKCHUI, TUAPOKCHUJ, COJIN).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

AmomuHnil: nojoxxenue B Ilepuomumueckoit cucreme xumuueckux annemeHtoB . M. MeHnneneesa;
CTpOEHHE aToMa; HaXOXKJeHHe B npupojae. Pu3ndeckre U XUMHUYECKUE CBOMCTBa amoMuHusA. AMpoTepHbIe
CBOMCTBA OKCH/Ia U TUIPOKCUA AITFOMUHUS.

Kene3o: nmonoxenue B Ilepuomumueckoil cucreme xumuyeckux snemeHToB JI. M. Menneneena;
CTPOCHHME aToMa; HaxoXJAeHWe B mnpupoae. duznueckue M XUMHYECKHE CBOMCTBA kene3a. OKCUAbL,
ruapokcuabl ¥ conu xene3a(ll) u sxeneza(lll), ux cocras, CBoiCTBa U MOJTyYEHHE.

XHMHYEeCKHI IKCIEePUMEHT: O3HaKOMJIEHHE ¢ 00pa3liaMy METalsIOB U CIJIaBOB, UX (PU3UUECKUMHU
CBOMCTBaMH; M3y4eHHE PE3ylbTaTOB KOPPO3UU METAIJIOB (BO3MOXHO HCIHOJB30BaHUE BUIEOMAaTEpUasOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHUJA KalbliMs W HATpusi C BOJAOH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); HCCIIEJOBAaHUE CBOMCTB >KECTKOM BOJBI; Ipollecca TOPEHUs XKejle3a B KHUCIOpOJe
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB); MPU3HAKOB MMPOTEKAHUSI KAYECTBEHHBIX pEaKlUii Ha HOHBI
(Maraus, kanplus, amomuHus, 1uHka, xene3a(ll) u sxemesza(lll), memu(ll)); HaGmromenue m ommcanue
MIPOLIECCOB OKpAIlllMBaHUs IUJIAMEHU HWOHAMM HATpHs, Kalus U KaJblUg (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); HCCIEI0BaHUE aM(POTEPHBIX CBONCTB THIPOKCHIA aJIOMUHUS M THUAPOKCHAA IIUHKA;
pelieHne YKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelllne MeTauibl U UX COSTUHEHUSD.

XMMHUA U OKpYKAaWIIas cpena

HoBble marepuansl u TexHoJoruu. BemiectBa M maTepualibl B MOBCEIHEBHOM >KM3HU YEJIOBEKA.
XuMus ¥ 370poBbe. bezonacHoe UCIoib30BaHKE BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas momois
MIPU XUMUYECKHUX 0KOrax M OTpaBieHUSIX. OCHOBBI 3KOJOTHUYECKOW TPAMOTHOCTH. XUMHUYECKOE 3arpsiI3HEHHE
OKpYy:Karomiei cpesl (penenbHas gomyctuMmas koHieHtpamus Bemects — [1/1K). Ponb xumMuu B perienun
HKOJIOTHYECKUX MPOOIEM.

[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroib, MPUPOAHBIA Ta3, He(PTh), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIILIEHHOCTH.

XHMHYECKUIl IKCIEPUMEHT: u3ydyeHHe oOpa3lloB MaTepuaioB (CTEKJIO, CIUIaBbl METAlJIOB,
MOJIMMEPHBIE MAaTEPHAIIbI).

MexnpeamerHblie CBA3U

Peanuzaiust MeXInpeAMETHBIX CBsI3€l NMpPU M3YYEHUM XUMUU B 9 KJacce OCYIIECTBISIETCS uepes
HCIOJIb30BaHNE KaK OOMINX €CTECTBEHHO-HAYYHBIX MOHIATUN, TaK U TIOHITUMN, SBISIOUIUXCS CUCTEMHBIMHU IS
OT/ENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA. Peanu3anus MeXNpeIMETHBIX CBSI3€l MPH U3yYEeHUHU



XMMUH B 9 KJ1acce oCylIecTBISETCA Yepe3 UCTIOIb30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHbBIX IOHATHUH, TaKk U
MOHATHUH, ABJISIOMINXCS CUCTEMHBIMHU JJIS1 OT/ACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO11re ecTeCTBEHHO-HAayYHbIC TIOHATHUS: HAYYHBIH (PAaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3,
KJIaccu(uKanys, MEPUOJUYHOCTb, HAONIOJCHNUE, SKCIEPUMEHT, MOJACIHPOBAHUE, W3MEPEHHUE, MOJEb,
SBJICHHE, TAPHUKOBBIH 3()(HEKT, TEXHOJIOTUS, MATEPUAIIBI.

®dusmka: mMarepus, aToM, 3JEKTPOH, IMPOTOH, HEHTPOH, MOH, HYKJIWJ, M30TOIbI, PaJUOAKTUBHOCTS,
MOJIEKYJIa, IEKTPUUECKUNA 3aps/l, TPOBOTHUKH, TOIYIPOBOIHUKY, AUIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PacTBOP, PACTBOPHUMOCTD, KPUCTAJUINYECKAsT PEIIETKa,
CIUIaBbl, (PM3UYECKHE BEIMYUHBI, CIUHHIIBI M3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIAHETHI, 3BE3JBI,
CouHre.

buomorus:  ¢orocunHTe3, nmpixanme, Owocdepa, OSKOCHCTEMa, MHHEpaIbHBIE  yIOOpeHus,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTIOPOJIBI, TTOJIE3HBIE HCKOTIAEMbI€, TOTUTHBO,
BOJHBIE PECYPCHI.



IHIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOrPAMMbI OCHOBHOTO OOIIEro 0oOpa3oBaHMS
JOCTUTAIOTCS B XOJi¢ 00yUYeHUs XUMHH B €JUHCTBE YU4EOHOM M BOCIIUTATEIbHOU AESTEIbHOCTU
B COOTBETCTBUU C TPAJUIHUOHHBIMU POCCUUCKUMU COLMOKYJIBTYPHBIMU U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MPaBWJIAMH U HOPMaMU MOBEICHUS U
CroCcOOCTBYIOT MpoIleCCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLMAIIU3AIIUUA O0yJarOITUXCS.

JIM4HOCTHBIC PE3ybTAaThl OTPAX)alOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMI U PACIIUPEHUE OIbITA JACATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

° IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U
HAy4YHOMY HACJIEINIO, TIOHUMAHMUSl 3HAYEHUsS XMMHUYECKONW HAayKH B JKM3HM COBPEMEHHOIO
o01ecTBa, CIOCOOHOCTH BJIAAETh JOCTOBEpHON MH(OpMaIHEi O epeOBhIX JOCTIKEHUAX U
OTKPBITHSX MUPOBOW M OT€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOWCTBE MUpa U OOIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

° NPEJACTABICHUS O COLUMAIBHBIX HOpPMax M IMpaBWwiIax MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO ITOJIC3HOM,
y4eOHOMCCIIEIOBATEIbCKON, TBOPYECKOW M APYrHX BHJIAX JACATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOH JESATCIIBHOCTH IPH BBIMIOJHCHUH YYEOHBIX, MMO3HABAaTEIBHBIX
3a7a4, BBINOJHEHUM XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHUM Y4YE€OHBIX IPOCKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAHMI0O M B3aWMMOIIOMOIIM B TMpolecce dTOM ydyeOHOU
NeSATeIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE TMOBEJICHHE M TOCTYIKH CBOMX TOBApHIIEH C
TO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TMO3HAHUA .

° MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XUMHUYECKOW peakiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTABJISAIONINE OCHOBY IS

MMOHUMAHMSI CYIIHOCTM HAy4YHOM KapTUHBI MHpA, MPEACTABICHUS OO0 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKA C IPUPOIHOM Cpeaoi, O poiau
XUMUHU B O3HAHUU 3TUX 3aKOHOMEPHOCTEH;

o MO3HABATEIbHbIE MOTHUBBI, HAIPABJICHHBbICE HA TOJYyYECHHE HOBBIX 3HAHUU IO
XUMUU, HEOoOXOAMMBbIE JUIsi OOBSCHEHHUsS] HAOII0JaeMbIX MPOIECCOB U SBIICHUI,
MO3HABATEIbHOM, WH()DOPMAIIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITEIbHON pabOThl ¢ Yy4eOHBIMU TEKCTaMH, CIIPABOYHOM JUTEPATypOH, JOCTYIMHBIMU
TEXHHYECKUMU CPEJICTBAMH HH(POPMAITMOHHBIX TEXHOJIOTHI;

o UHTEpEC K OOyYEeHHI0O M TIO3HAHWIO, JIF0OO3HATEIHLHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K €amM000Opa3OBaHUIO, MPOEKTHOM W MCCIEAOBATEIbCKOU JEATETbHOCTU, K
OCO3HAHHOMY BBIOOpY HAIPABICHHOCTH U YPOBHS OOyUCHHUS B aJIbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

o OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3J0pOBBIA 00pa3 J>KM3HU, OCO3HAHUE IOCIEJACTBUM M HENPHUATHE BPEIHBIX
npUBbIYCK (YHOTPEOICHUST ajJKOroJisl, HAPKOTHUKOB, KYpEHHUsI), HEOOXOUMOCTH COOJIOICHUS
npaBul OE30MAaCHOCTH TP OOpalieHUd ¢ XMMHUYECKHUMHU BEIIECTBAMU B OBITY M peaIbHOMU
KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

o UHTEpEC K MPaKTUUYECKOMY H3Yy4YeHHUI0 mpodeccuil u Tpyla pasiudyHOro poja,
yBaXEHHE K TPYyLy W pe3yibTaTaM TPYAOBOW [EATEILHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHEHHUS] TPEIMETHBIX 3HAHUW 10 XUMHHU, OCO3HAHHBIA BBHIOOP WHIWBHAYATbHOU
TPACKTOPUHU MPOAOHKEHUSI 00pa30BaHUs ¢ YUYETOM JTMYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH, YCIEemHOH mpodecCuoHAIBHOMN
JESTENBbHOCTA W Pa3BUTHS HEOOXOIMMBIX YMEHWI, TOTOBHOCTh aJanTHPOBATHCS B
npodeccuoHansHOM cpene;

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

o AKOJIOTMUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPUPOJE KaK MCTOYHHUKY KU3HU
Ha 3emJiie, OCHOBE €€ CYIIECTBOBaHUS, NMOHMMAHWE IIEHHOCTH 3J0POBOTO M 0OE€30MacHOTO
o0Opa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DH3UYECKOMY U TICUXHUIECKOMY
3I0POBBIO, OCO3HAHME IIEHHOCTH COOJIIO/IEHUS TPaBIJ 0€30MMaCHOTO MOBEICHUS TIPU paboTe C
BEIIECTBAMH, a TAK)KE B CUTYAIHX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

o CIIOCOOHOCTH TPHUMEHSITh 3HAHWS, TOJyYaeMble MPU HM3YUYCHUH XUMUHU, IS
pEeLICHUsT 3a]1a4, CBSI3aHHBIX C OKPYKAOMIEW MPUPOAHON CpPEOM, I MOBBIIIEHUS YPOBHS

AKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJOTMYECKUX MpodiieM U



HYTGIZ HX PCHICHHA ITOCPCACTBOM MCTOAOB XHMMHH, 3KOJOIMHYCCKOIO MBINUIICHUA, YMCHMUSA

PYKOBOJACTBOBATLCS UM B HOSHaBaTeHBHOﬁ, KOMMYHI/IKaTHBHOfI n counaanoﬁ ITPAaKTHUKE.

METAIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpenMeTHBIX pPe3yJbTaTOB BBIACISIIOT 3HAYUMBIE sl (DOPMUPOBAHUS
MUPOBO33PEHUs OOIIEHAYYHBIC TTOHATHS (3aKOH, TEOPHUsl, TPUHIIUII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, HKCIEPUMEHT U JPYroe.), KOTOPbI€ HCIOJB3YIOTCA B E€CTECTBEHHO-HAYYHBIX
y4eOHBIX TMpEIMETaX W TO3BOJISIOT Ha OCHOBE 3HAHUW M3 ATUX MPEIMETOB (POpMHUpPOBATH
IpeCTaBICHUE O 1EJIOCTHON HAyYHOU KapTHHE MUpa, U YHUBEPCAIbHBIC YUeOHBIC TEUCTBUS
(mo3HaBaTeNbHBIE,  KOMMYHUKATHUBHBIC,  PETYJSITUBHBIC),  KOTOpPhle  OOECIEYMBAIOT
dbopMupoBaHUE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOMU JIeITeIIbHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

° YMEHHMS UCIIOJIB30BATh MPUEMBI JIOTUYECKOTO MBIIICHUS TPU OCBOCHUU 3HAHUM:
pacKphIBaTh CMBICI XUMHUYECKHUX TOHATUM (BBIACISATH MX XapaKTEpHBbIE MPU3HAKH,
YCTAHABIMBATh B3aMMOCBS3b C JPYTUMHU TIOHSATHUSIMH), WCIOJIB30BaTh TOHATHUS IS
OOBSICHEHUs OT/ACJIBHBIX (DAKTOB U SBJICHHWM, BBIOMpPATh OCHOBAHUS WM KPUTEPUU JUIS
KJIacCU(pUKAIIMU XHUMHYECKUX BEIIECTB M XUMUUECKUX PEaKIMii, YCTaHABJIMBATh MPUIHMHHO-
CIICJICTBEHHBIE CBS3W MEXIy OOBEKTaMH H3yUYCHHS, CTPOUTH JIOTHYECKHE PACCYKICHUS
(MHIYKTUBHBIC, 1E€AYKTUBHBIE, IO AHAJIOTUH), IETIaTh BBHIBOABI U 3aKIIOUCHUS,

° YyMEHHME TMPUMEHATh B TMpOlLeCCe TMO3HAHMUS TOHATUA (TIpPeAMETHBIE U
METalpeMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCMOJb3yeMble B XUMHUH,
MpeoOpa3oBBIBATh IIHPOKO IPUMEHSEMBIE B XUMHHU MOJICIbHBIE TMPEJICTABICHUS —
XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XUMHYecKas GopMmysia U YpaBHCHHE XUMHUUYCCKOU
peakiui — TMPU PEIICHUM Y4eOHO-TO3HABATEIbHBIX 3aJad, C Y4YETOM O3THUX MOJEIbHBIX
MPEJICTAaBICHUM BBISIBISATE U XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKK H3y4aeMbIX
O0OBEKTOB — XUMHYECKHX BCIICCTB W XHUMHYCCKHX pCaKIHil, BBISABIATH OOIIUC
3aKOHOMEPHOCTH, TPUIMHHO-CIICICTBEHHBIE CBSI3U W MIPOTUBOPEUHS B U3y4aeMBbIX MpoIeccax

U SABJICHHAX.



Ba3oBble uccienoBarejbckne 1eiCTBUSA

o YMEHHE MCIOJb30BaTh IMOCTABJIECHHBIE BONPOCHI B KAaueCTBE MHCTPyMEHTa
MO3HAHUSA, a TAaKXKEe B KAayeCTBE OCHOBBI A (DOPMUPOBAHMS THUIIOTE3bl MO IPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

o OpUOOpETeHHE OMNbITa MO0 [UIAHWPOBAHUIO, OpraHW3alMd M IPOBEJCHUIO
YUYEHUYECKUX HKCIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro Pe3ynbTaT, (HOPMYIUPOBATH OOOOIIEHHS M BBIBOJABI MO pPE3yJbTaTam
MPOBEIEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAECTaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

o yMEHUE BBIOWpATh, AaHAJIU3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUAOB U (HOPM MPEJCTABICHUS, TOJIYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAY4YHO-
NOMYJsIpHAsT JIUTEpATypa XUMHUYECKOTO COJIEpXKaHUs, CIPAaBOYHBbIE TOCOOUS, pecypchl
HNHuTepHeTa), KpUTHYECKH OIIEHUBAThH MMPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

o yMEHUE TPUMEHSTh pa3IMYHbIE METOABl M 3alpochl MPU TOUCKE M OTOOpE
uH(OpMAIIMK M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JIJIsl BBITIOJTHEHUS Y4YEOHBIX H
MO3HABAaTEIbHBIX 3a7a4  OMNpPENENEHHOr0 THIA, NPUOOpPETeHHEe OmbiTa B  00JaCTH
UCIIOJIb30BaHUsT MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIAJIEHUE KYJIBTYpOU
AKTUBHOTO HCIIOJIb30BAaHUSI PA3IMUYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOUPATH
ONTUMAaJIbHYIO0 (HhOpPMY TIpencTaBieHUs WHPOpMALMM U WILTIOCTPUPOBATH PEIIaeMble 3a/1auu
HECJIOKHBIMH CXEMaMH, TUarpaMMamu, IpyrumMu popMamu rpaduku U UX KOMOMHAIUSIMU;

o yMEHHE UCIOJIb30BaTh U  aHAIM3UPOBATh B  Mpolecce ydyeOHOM U
MCCJIEIOBATEIBCKON NESITEIbHOCTH UHPOPMAIIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO
XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOJHON CPEIBL.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

o yYMEHUS 3aJlaBaTh BOIMPOCHI (B XOA€ Auaiora u (Miu) JUCKYCCHH) IO CYIIECTBY
oOcyxnmaeMoi TeMbl, (OPMYIUPOBATH CBOU TPEIJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
NPEIOKEHHON 3a/1a4u;

o YMEHUS MPEJCTABIATH MOJYYEHHBIE PE3yJIbTaThl TO3HABATEILHOMN NESTEIBHOCTH
B YCTHBIX W TMHCBbMEHHBIX TEKCTaX; JejaTh MPE3eHTAlMI0 PE3yJIbTAaTOB BBIMOJHEHUS
XUMHUYECKOT0  AKCIepuMeHTa (1abopaTOpHOrOo  OmbITa, Ja0OpaTOpHOM  pabdOThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

o YMEHHUS y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM

MMO3HABaTEIILHON U HCCHGI[OB&TGJIBCKOIZ ACATCIbHOCTH IIPH PCIICHUHY BO3HUKAKOIINX HpO6HCM



Ha OCHOBE Yyu€Ta OOIMX HWHTEPECOB M COTJIACOBaHMS MO3UIMN (00CyxKaeHus, oOMeH
MHEHUSMHU, «MO3TOBBIC IITYpPMbI», KOOPIAWHAIMS COBMECTHBIX JICHCTBHM, OIpEIEICHUE
KPUTEPHUEB 10 OLIEHKE Kaue€CTBA BHITTOJIHEHHON pabOoThI U Jpyrue).

PeryjasiTuBHbIC YHHUBepPCAJIbHbIEC Y4eOHbIE 1eliCTBHS:

o YMEHHE CaMOCTOSITEJIbHO OINPEACNsITh UEIU ACATEIIbHOCTH, IUIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBATH U TNpU  HEOOXOAUMOCTH  KOPPEKTHUPOBATH  CBOIO
NeSATENbHOCTh, BbIOMpaTh HauOosnee >PQGEKTUBHbIE CINOCOOBI pEIICHUA YYEOHBIX U
MO3HABATENBHBIX 3aJ/1a4, CAMOCTOSITENIbBHO COCTAaBIATh WJIM KOPPEKTUPOBATH MPEHJIOKEHHBIN
QITOPUTM JICHCTBHUI MpPU BBIMOJHEHUM 3aJ]aHUM C YYETOM TOJIYYEHHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSAX, OICHUBATh COOTBETCTBHE IMOJYUYEHHOTO
pe3ysibTaTa 3agBJICHHOW I€JIM, YMEHHE WCIOJIb30BaTh W AaHAJU3UPOBATH KOHTEKCTHI,
npejjaracMbi€ B yCJIOBUH 3aJJaHUI.

INPEIMETHBIE PE3YJIBTATHBI

B cocrtaBe mpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 003aTEIBLHOTO COIEpKaHUSA,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboueli NPOrpaMMOM, BBIJCISIOT: OCBOCHHBIC
oOy4JaromMUMHCS Hay4HbIE 3HAHHUS, YMEHUS U CIOCOObI JEHCTBUH, crenuduyueckue s
npeIMEeTHON 00JacTu «XUMUsS», BUIBI JACSITEIBHOCTH IO MOJYYSHHIO HOBOTO 3HAHUS, €T0
UHTEpIIpETallii, NPeoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3IUYHBIX YYEOHBIX M HOBBIX
CUTyalusX.

K koHiy oOyuenus B 8 kjacce nmpeaMeTHbIE PE3yJIbTaThl HA 0230BOM ypOBHE JOJDKHBI
OoTpakaTh C(OPMHUPOBAHHOCTD Y OOYJAIOITUXCS YMECHHM:

. pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHATHI: aToM, MOJIEKyJa,
XUMHUYECKUI 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOpOAHAs U
HEOJHOPOJHAsA), BaJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAs U MOJIEKYJISIpHAsl Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsi Macca, MaccoBasl JOJISI XUMUYECKOIO 3JIEMEHTAa B COCAUHCHUH,
MOJISIPHBIN 00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTETICHBb
OKHUCJICHUS, XUMUYECKasl peakius, KiacCu(puKausl peaklnii: peakiiuu COeIMHEHUs, PEaKIuU
pa3lioKEHUs, PEAKUUU 3aMEIIeHUs, PEaKIMu OOMEHa, 3K30- M AHIAOTEPMHUYECKUE pPEaKIuu,
TeIIoBOM 3G (eKT peakiuu, sSapo aToMa, SJIEKTPOHHBIM CIIOM aToMa, aTOMHas OpOWTalb,
pagdyc aroMa, XMMHYECKasl CB3b, MOJISIPHAs M HEMOJSAPHAS KOBAJEHTHAs CBS3b, MOHHAs
CBSI3b, MIOH, KATHOH, aHUOH, PacCTBOP, MACCOBAasl JI0JIsI BEIIECTBA (MPOLIEHTHAS KOHIEHTPALINS)

B PacTBOpE;



. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATUM U TMPUMEHATH
AT MOHSTHUSA MPU ONMUCAHUY BEUIECTB U UX MPEBPAILCHUI;

. HCIOJIb30BaTh XUMUUYECKYI0 CHUMBOJIMKY JJIsi COCTaBlieHHs] (hOpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

. OTpPENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb OKHUCJICHUS JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, MPUHAJICKHOCTH BEIIECTB K
OMpeIeIEHHOMY KJIACCy COEIMHEHUH 1Mo (opMysiaM, BUJ XUMUYECKON CBA3U (KOBaJEHTHAS U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

. packpbiBaTh  cmbicn  Ilepuommueckoro  3akoHa  JI.  U. Mennaeneesa:
JEMOHCTPUPOBATh TOHUMAHHE TEPUOJUYECKOM 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT WX moJjiokeHus B [lepuoguyeckol cucreme, 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYeHUs, 3aKOHAa ABOTaJIPO;

. OMHCHIBATh W XapaKTepu3oBaTh TabmuuHyro (Gopmy Ilepumonnyueckoit cUCTEMBbI
XUMUYECKUX DJJIEMEHTOB: pa3inyaTh IMOHATHUS «JIaBHas moArpymnmna (A-rpynma)» u
«mmoboyHas noarpynna (b-rpymnmna)y», Maneie u 60JbIITHE TIEPUOJIBI, COOTHOCUTH 0003HAUCHUSI,
KoTOpeie uMeroTcss B Tabmune «llepuonuueckas cuctemMa XUMHUYECKUX diieMeHTOB [l.
W. MeHneneeBay C UHCIOBBIMU XApAaKTEPUCTUKAMU CTPOEHHUSI AaTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3aps] sapa, o0llee YHCIO 3JIEKTPOHOB M paclpelielieHue HuX IO
3JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIUPOBATh XMMHUYECKHE JJIEMEHTBI, HEOPraHMYEeCKUE BEIleCTBa,
XUMUYECKHE peakiuu (M0 4YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO
TeroBomMy 3 dexry);

. XapaKkTepu3oBaTh (OMHUCHIBaTH) OOIME XWMUYECKHE CBOMCTBA  BEIIECTB
pa3IUYHBIX KJACCOB, MOJTBEpKIas ONHCAaHUE MPUMEPAMH MOJEKYJSIPHBIX YpPaBHEHHI
COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINIA;

. POTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUIN B PA3JIMUHbBIX YCIOBUSIX;

. BBIYHUCIISITh OTHOCUTENIBHYIO MOJEKYISIPHYIO WM MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHUMHUYECKOrO0 »HJieMeHTa Mo (opMmyje COECAMHEHUS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINU;

. MIPUMEHSITh OCHOBHBIE ONEPAIMM MbBICIUTEIBHON JEATEIbHOCTU — aHalu3 U
CHHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMATH3AINI0, KJIACCU(UKAIINIO, BBISIBICHUE TPUYHMHHO -~

CJIICACTBCHHBIX CBS3EH — A1 U3YUYCHHA CBOMCTB BCIICCTB MW XHMMHUYCCKHUX peaKquI,



€CTECTBEHHO-HAYYHbIE€ METOAbl IO3HAHWUS — HAOIIOAEHUE, H3MEpPEHUE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peabHbIi U MBICJIEHHBIN );

. CJIeI0BaTh IMpaBUjaM I[OJIb30BAHUS XUMUYECKOM MOCYI0Ml U 1ab0opaTOpHBIM
o0opyZOBaHMEM, a TaKXKe IMpaBuUjaM OOpallleHUusi C BEIIECTBAMH B COOTBETCTBUHM C
MHCTPYKIUSMU TO BBINOJHEHUIO J1a0OPATOPHBIX XMMUYECKHUX OIBITOB IO TMOJIYYEHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOA U KHUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C
ONPENEIIEHHOW MacCOBOM JI0JIEM PAaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W IIPOBOJUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEN M KHUCIOT € MOMOLIBIO
UHAUKATOPOB (Jlakmyc, peHonTaaent, METHIIOPAHXK U JIPYTHE).

K koHiy oOyueHus B 9 kjacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTb COPMHUPOBAHHOCTH y 00YUAIOLIUXCS YMEHHI:

. PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSATUN: XUMUYECKUU DJIEMEHT,
aToM, MOJIEKYJa, NOH, KATUOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BaJIECHTHOCTb,
ANEKTPOOTPULIATETILHOCTh, CTETIEHb OKHMCICHUS, XUMHUYECKash PEaKIus, XUMHUYecKas CBS3b,
TEIUIOBOM  3(P¢dEeKT peakuuu, MOJb, MOJSIPHBIA O00BEM, pacTBOp, DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, FIEKTPOIUTHYECKAs TUCCOIMAIUS, PEAKIIMM MOHHOTO OOMEHa, KaTalu3arop,
XUMHYECKOE€ paBHOBECHE, OOpaTUMble M HeoOpaTHUMble pEaKIHUH, OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIE PEAKI[MU, OKUCIIUTENIb, BOCCTAHOBUTEb, OKUCIEHUE U BOCCTAHOBIICHHUE,
aloTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaJuIMYecKas),
KpUCTAJUIMYECKAs] PEIIETKA, KOPPO3USI METAJIOB, CIUIABBI, CKOPOCTh XMMHYECKON peakiMH,
npenenbHo qonycrtuMast konueHntpamusa [1/IK Bemecrtsa;

. WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUNA U NPUMEHSTH
AT MOHSATHUSA MPU ONKUCAHUY BELIECTB U UX MPEBPAILCHHI;

. UCMOJIb30BaTh XUMUYECKYI0 CUMBOJHUKY JJISi COCTaBICHHS (OpMYJ] BEUIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

. ONpENENATh BaJE€HTHOCTh W CTENEHb OKHUCIICHMS XHMHYECKUX JIIEMEHTOB B
COEIMHEHHAX PA3JIMYHOIO0 COCTaBa, MPUHAJJICKHOCTh BELIECTB K OINPEACIEHHOMY KJAccy
COEIMHEHHH 10 (popMmyiaM, BUJ XUMHUYECKON CBS3M (KOBAJEHTHAs, HOHHAsI, METAJUIMYECKas )
B HEOPraHMYECKUX COCTUHEHHSX, 3aps] MOHA MO0 XUMUYECKOU (opmyse, XxapakTep Cpeibl B
BOJAHBIX PAcCTBOPAaxX HEOPraHWYECKUX COEAMHEHHMH, THUI KPUCTAIMYECKON pPEIETKU
KOHKPETHOT'O BELIECTBA;

. packpbiBaTh  cMmbIci  [lepmonmueckoro 3akona JI. W. MenneneeBa wu

ACMOHCTPpHUPOBATh €TI0 IMOHUMMAHHUC: OIIMCBIBATH M XAaPAKTCPHU30BATb Ta6JII/ILIHYIO (1)OpMy



[lepronyeckoi CUCTEMbBI XUMHYECKUX 3JIEMEHTOB: Pa3indaTh NOHATHS «IJIaBHAS MOATpyIIa
(A-rpynma)» u «moboynas noarpymnmna (b-rpynmna)y», masbsie 1 607bIIME TIEPUOIBI, COOTHOCUTH
000O3HayeHusi, KOTOpblE HMMEIOTCS B  MEPUOJUYECKOM  Tabauue, C  YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB M 3apsj sapa, ooiiee
YUCJIO JJICKTPOHOB W PACHPENEICHHE HX IO D3JIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIUE
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB 3JIEMEHTOB M HX COCIMHEHHUW B Mpenaesax MajbIxX
MEPUOJIOB U TJIABHBIX MOATPYII C Y4ETOM CTPOCHUS X aTOMOB;

. KJacCU(ULIUPOBATh XMMHUYECKHE JJIEMEHTbl, HEOPraHUYEeCKUE BEIleCTBa,
XUMHYECKUE peakuuu (M0 YHMCiIy M COCTaBy YYACTBYIOIIMX B pPEaKIMU BELIECTB, IO
TEIIOBOMY 3P (DEKTY, 0 U3MEHEHHUIO CTEIIEHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

. XapaKTepu30oBaTh (OMUCHIBAThH) OOIIME U CHEHU(PUIECKUEe XUMUYECKHUE CBOMCTBA
OPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPXkAas OMUCAaHUE MPUMEPAMH MOJIKYJISPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

. COCTaBIIATh YPABHEHUS AJIEKTPOJIUTHUYECKON IHUCCOIMAIMU KUCIIOT, HIEIOYer U
COJIEH, MOJHbIC U COKpAIIEHHBIE YPABHEHHS PEAaKI[Uil HOHHOTO OOMEHA, YpaBHEHUS peaKiui,
MOJITBEPKIAIONINX CYIIECTBOBAHWE T€HETUYECKOM CBSI3U MEXIY BEIECTBAMH Pa3IHMYHBIX
KJIACCOB;

. pacKphIBaTh CYIIIHOCTh OKHUCJIUTEbHO-BOCCTAHOBUTEIbHBIX peakuuit
TIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;

. POrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUHN B PA3IMUHbBIX YCIOBUSX;

. BBIUUCTSATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCoOBYIO JOJII0 XMMHUYECKOTO »JJIeMEHTa 1O (opMmyse COeAMHEHHUs, MAacCOBYIO JOJIO
BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOM pPEaKIIMH;

. co0iroaTh MpaBuja IOJIb30BAHUS XHMHUUYECKOM MOCynod M J1abopaTopHBIM
o0opyloBaHMEM, a TaKXKe IMpaBuia OOpalleHuss C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX XMMUYECKHX OMNBITOB IO TMOJYYEHHUIO U
coOMpaHHIO Ta3000pa3HbIX BEMIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a);

. OPOBOAUTH PEAKLHH, MOATBEPHKAAIOIINE KAaueCTBEHHBIM COCTAaB Pa3JIMYHbBIX
BEILIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-, UOAUMI-, KapOoHaT-, docdat-,
CUJIMKAT-, Cylab(]aT-, TUAPOKCUA-UOHbI, KATUOHBI AMMOHHSI W MOHBI MU3YUYEHHBIX METAJUJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;



. MPUMEHATh OCHOBHBIE ONEpPAllUH MBICIUTEIBHOM AESATENbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHE, 00O0OLIEHHE, CUCTEeMATHU3alMI0, BBISBICHUE MNPUYMHHO-CIEACTBEHHBIX
CBSA3€H — NIl M3Y4YEHMs] CBOMCTB BELIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAy4YHbIE
METO/Ibl MTO3HAHUS — HAaOMIOAEHUE, U3MEPEHNE, MOACIUPOBAHUE, IKCIIEPUMEHT (peajbHbI U

MBICIICHHBIH ).






TEMATHYECKOE

INJIAHUPOBAHUE
8 KVIACC
Ne Ha3Baumue pa3esioB M TeM NPOrpamMMbl Koun4yecTBo yacos JnexkTpoHHble (U poBbIE)
1111/ Bcero | Konurpoabn | Ilpaktuyecku 0BpasoBaTenbHbie pecypent
ble padoThI e padoThl
Paznen 1. llepBoHavyaibHble XUMHYECKHE IOHATHS
1.1 | Xumust — BaxkHast 00J1aCTh €CTECTBO3HAHUS M TIPAKTHIECKOM 5 0 2 bubnuotexa [JOK
JIeITEIbHOCTH YeJI0BeKa https://m.edsoo0.ru/7f41837c
1.2 | BemecTBa 1 XUMHYECKHE PEAKITUN 15 1 0 bubnuotexa [JOK
. https://m.edsoo.ru/7f41837c
HToro mo pasneny 20
Paznen 2. BaxHeiiue npeacTaBuTe/ M HEOPraHU4eCKuX BellecTn
2.1 | Bosnyx. Kucopon. [Tonsitue 06 okcruaax 6 0 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 | Bopopon. [ToHsiTHE O KUCHIOTAX U COJIAX 8 0 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 | Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 5 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUIN 11 1 1 bubnuoreka [JOK
. https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30
Paznen 3. Ilepuoanueckuii 3axoH u [lepuogudeckasi cucrema xumuueckux 3jemMenToB [, U. MengeseeBa. CTpoeHue aToMOB. XUMHYECKAsl CBS3b.
OKHUCINTEJIbHO — BOCCTAHOBUTEIbHbIE PEAKIIUH
3.1 | Ilepunonnueckuii 3akoH u [lepuoanueckas cucreMa XUuMHUYECKUX 8 0 0 bubnunoreka [JOK
anemenToB J[. 1. MenneneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 | Xumuueckas cBsA3b. OKUCINUTENBHO — BOCCTAHOBUTEIIBHBIE PEAKIINU 7 1 0 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
HTtoro no pazneny 15
PesepBHOE Bpems 3
OBIHIEE KOJIMYECTBO YACOB 110 ITIPOT'PAMME 68 4 5
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9 kiaacc

Ne Ha3sBanmue pa3aejioB U TeM NPOrpaMMBbl KoauvecTBo yacos JuexkTponHble (HUGpoBbIE)
/ 0
1111 Bcero | Konrpoabn | IIpakTnuyecku OOPAIOBATEILHLIC PECYPCRT
ble padoThI e padoThl
Pa3nen 1. BemecTBo H XMH4yeckne peakuun
1.1 | IloBTOpeHue u yriyOsieHre 3HaHu OCHOBHBIX Pa3JIesIOB Kypca 8 Kiacca 5 0 1 bubnuoteka [JOK
_ https://m.edsoo.ru/7f41a636
1.2 | OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIHI 4 1 0 bubnuotexa [JOK
_ https://m.edsoo.ru/7f41a636
1.3 | DnexTponuTHUecKas AUCCONMAIMS. XUMHUYECKUE PEAKIIUU B PACTBOPAX 13 1 1 bubnuotexa [JOK
. https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 2. HemeTasJibl M HX CO€IUHEHUS
2.1 | OGmras xapakTepucTUKa XUMHUUIECKHX eMeHTOB VIIA-rpymibr. 4 0 1 bubnuorexa [JOK
. ["ajtoreHs! https://m.edsoo.ru/7f41a636
2.2 | OOuias xapakTepucTHKa XUMHUECKUX 37eMeHTOB VIA-rpymnmel. Cepa u 5 0 1 bubnuorexa [JOK
. e¢ coeMHeHHUS https://m.edsoo.ru/7f41a636
2.3 | OOuras xapakTepuCTHKa XMMHUYECKUX 3JIEMEHTOB VA-Tpymnnbl. A30T, 9 0 0 bubnuorexa [JOK
: dochop n ux coeuHEHMSI https://m.edsoo.ru/7f41a636
2.4 | OOuias xapaKTepUCTHKAa XUMUYECKUX 3JeMeHTOB [V A-rpymmsl. 9 1 1 bubnuorexa [JOK
. VYriepo ¥ KpeMHUN U UX COCTUHCHUS https://m.edsoo.ru/7f41a636
HToro no pazaeny 27
Pa3pen 3. Merasiibl M HX COeIHHEHUSA
3.1 | OGmmue cBOMCTBAa METAJLIOB 3 0 0 bubmuoreka [JOK
. https://m.edsoo.ru/7f41a636
3.2 | BaxxHelne MeTalIbl U UX COEINHEHUS 10 1 1 bu6mmoreka [JOK
. https://m.edsoo.ru/7f41a636
Hroro o pasaeny 13
Pasznen 4. Xumus n okpyxamomas cpeaa
4.1 | BemectBa u MmaTepHalibl B )KM3HU YEJIOBEKa 6 1 0 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro no pasgeny 6
Pe3epBHOe Bpemsi 0
OBUHIEE KOJIMYECTBO YACOB 110 ITIPOT'PAMME 68 9) 6
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IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka KonTpoJbHbIe IIpakTUyeckue
n/n Bcero U3ydeHHs o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paszpnea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA
1.1. Xumuss — BakHasi 00J1aCTh €CTeCTBO3HAHHMS U MPAKTUYECKOM 1eATeTbHOCTH Yel0BeKa

[Ipenmer xumuu. Poss xumun B bubaunoreka LIOK

1 KU3HU 4YeloBeka. Tena u 1 0 0 04.09 https://m.edsoo.ru/ff0d210c
BeIlleCTBA
[TonsaTue o MeTo1ax MO3HAHUSA B Brbmmorexa LIOK

2 1 0 1 06.09 https://m.edsoo.ru/ff0d210c
XUMHH
[TpakTuueckas pabora Ne 1
«[IpaBmiia paboTHI B bubmorexa [IOK

3 a00paTOPUH U IPUEMBI 1 0 1 11.09 https://m.edsoo.ru/ff0d210c
oOpareHus ¢ 1abopaTOPHBIM
o00opynoBaHUEM
UucThble BElecTBa U CMECH. bubmmorexa IOK

4 . 1 0 0 13.09 https://m.edsoo.ru/ff0d210c
CriocoOsl pazaenenus cMmeceit
[IpakTuueckas pabora Ne 2
«Paznenenue cmeceit (Ha bubmmoreka [JOK

5 MIPUMEPE OYMCTKH ITOBAPEHHOM 1 0 1 18.09 https://m.edsoo.ru/ff0d210c

COJIN)»
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1.2.BenrecTBa M XUMHYECKHE PeaKIIUU

bubaunoreka LIOK
6 ATOMBI U MOJIEKYIIBI 0 0 20.09 https://m.edsoo.ru/ff0d210c
XUMHYECKUE dJIEMEHTRI. 3HAKU bubaunoreka LIOK
7 (CIMBOJIBI) XUMHYECKUX 0 0 25.09 https://m.edsoo.ru/ff0d210c
2JIEMEHTOB
bubaunoreka LIOK
8 [IpocThlie 1 CII0KHBIE BEIeCTBA 0 0 27.09 https://m.edsoo.ru/ff0d210c
bub6mmoreka IJOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 0 0 02.10 https://m.edsoo.ru/ff0d210c
3aKOH MOCTOSHCTBA COCTaBa
BeliecTB. XuMHIecKas bubmmorexa [IOK
10 i 0 0 04.10 https://m.edsoo.ru/ff0d210c
dbopmyna. BaneHTHOCTH aTOMOB
XUMHYECKHX AJIICMEHTOB
OTHoOcUTeNnLHAsA aTOMHAs Macca. bubmmoreka [IOK
11 OTHOCHUTENBHAS MOJICKYJISIpHAs 0 0 09.10 https://m.edsoo.ru/ff0d210c
Macca
MaccoBas 10715 XUMHYECKOTO bubmmorexa [IOK
12 0 0 11.10 https://m.edsoo.ru/ff0d210c
3JICMEHTA B COCAUHCHHH
KonnuecTBo BemecrBa. Monb bubmmorexa [IOK
13 ) ' 0 0 16.10 https://m.edsoo.ru/ff0d210c
MousipHas macca
bubmmoreka [IOK
14 dOu3nUecKue U XUMUYECKHE 0 0 18.10 https:/m. edsoo.ru/f0d210c
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SIBJICHUSI. XUMUYECKasl PEaKiust
[Ipu3Haku u ycinoBus bubnuorexa [IOK
15 MPOTEKAHHSI XUMUYECKUX 1 0 0 30.10 https://m.edsoo.ru/ff0d210c
peakuui
3aKOH COXpaHEHMsI MacChl Bu6anorexa [IOK
16 BeIecTB. XUMHUYECKUE 1 0 0 01.11 https://m.edsoo.ru/ff0d210c
ypaBHEHUS
BrerancieHns KoJIM4uecTBa,
Macchl BEIIeCTBa 110 bubmorexa IOK
17 1 0 0 06.11 https://m.edsoo.ru/ff0d210c
YPaBHEHUSIM XUMHUYECKHX
peakuui
Knaccudukanus xumuaecknx
. bub6mmoreka IJOK
18 peakuiti (COCANHEHIA, 1 0 0 08.11 https://m.edsoo.ru/ff0d210c
pasNoKeHUs1, 3aMEIECHNUS,
oOmeHa)
O0o001enye 3HaHUH 10 TEME:. bubmunorexa [JOK
19 «BerecTBa 1 XUMHUYECKHE 1 0 0 13.11 https://m.edsoo.ru/ff0d210c
peaKIum»
Kontponbhas padorta Nel no bubmmorexa [IOK
20 TeMme «BeliecTBa 1 XUMUYECKUE 1 1 0 15.11 https://m.edsoo.ru/ff0d210c
peaKIum»
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB
2.1. Bo3nyx. Kucsiopoa. Ilonsitue 06 oxkcugax
Bo3sgyx — cMmech razos. Cocras Bbubnuoreka IJOK
21 Bo3ayxa. Kucnoposx — snemMeHT 1 0 0 20.11 https://m.edsoo.ru/ff0d210c
U npoctoe BemectBo. O30H
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Du3NUEeCKNe U XUMHUUCCKHUE
CBOMCTBA KUCJIOpOJia (peaKuu bubmmorexa [IOK
22 1 0 0 22.11 https://m.edsoo.ru/ff0d210c
okucieHus, ropeaue). [lonsarue
00 okcHax
CrniocoObI mosryyeHus
KHCJIOpO/Jia B JabopaTopuu 1 bubmorexa LIOK
23 1 0 0 27.11 https://m.edsoo.ru/ff0d210c
MPOMBIIIJIECHHOCTH.
[Ipumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoin
peakunu, NOHATHE O bub6mmoreka IJOK
24 TEPMOXUMHUYECKOM YPaBHEHHH, 1 0 0 29.11 https://m.edsoo.ru/ff0d210c
9K30- U SHJOTEPMHUECKHUX
peaKImsIx
TormumBo (HedThb, yroas u bubmorexa [IOK
25 MeTaH). 3arps3HeHUE BO3/IyXa, 1 0 0 04.12 https://m.edsoo.ru/ff0d210c
CrocoObI €ro MPeI0TBPAIICHHS
[Tpaktrueckast pabota Ne 3 o
teme «llonydyenue u cobupanue bubmmorexa [IOK
26 1 0 1 06.12 https://m.edsoo.ru/ff0d210c
KHCJIOPOJIa, U3YYCHHUE €TO
CBOMCTB»
2.2. Bonopon. IlonsiTue 0 KMCJ0TaX U COJISIX
Bomopoa — snemeHT u ipocToe bubmmorexa [JOK
27 BerecTtBo. Haxoxnenue B 1 0 0 11.12 https://m.edsoo.ru/ff0d210c
pupoJIe
duznyecKrue U XUuMHUECKHUE bubmmoreka [IOK
28 CBOMCTBA BOJOPOJA. 1 0 0 13.12 https://m.edsoo.ru/ff0d210c
[Ipumenenue Bogopoaa
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bubmnoreka LIOK
29 [ToHsiTHE O KHCIIOTAX U COJISX 1 0 0 18.12 https://m.edsoo.ru/ff0d210c
CriocoOsI moTydeHust BOAOPOIa bubmorexa LIOK
30 1 0 0 20.12 https://m.edsoo.ru/ff0d210c
B naboparopuu
[IpakTrueckas padora Ne 4 o
teme «[lomyyenue u cobupanue bubmorexa LIOK
31 i 1 0 1 25.12 https://m.edsoo.ru/ff0d210c
BOJIOPO/JIa, H3YICHHE €ro
CBOMCTBY
[IpakTiueckas padora Ne 4 o
teme «[lomydenue u cobupanue Brbmmorexa LIOK
32 v 1 0 1 27.12 https://m.edsoo.ru/ff0d210c
BOJIOPO/JIa, H3YYCHHE €ro
CBOMCTBY
Brruucinenus o0béma,
KOJIMYECTBA BEIIIECTBA rasa 1o bubmmorera [IOK
33 1 0 0 08.01 https://m.edsoo.ru/ff0d210c
€ro U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK 00BbEMY
Brerancierus 00EMOB ra3oB 110
ABHCHUIO PEaKIIMU Ha OCHOBE bubmmorexa [IOK
34 P "p i 1 0 0 10.01 https://m.edsoo.ru/ff0d210c
3aKOHa 00BEMHBIX OTHOIICHUI
rasoB
2.3. Bona. PactBopsbl. IlonsiTHe 00 0CHOBaHHUAX
. . Bbubnmoreka IJOK
M & .3
35 OIUIPHEBIH ODBOM TA30B. JAROH 1 0 0 15.01 https://m.edsoo.ru/ff0d210c
ABoraapo
36 CocraB ocHoBaHuii. [Tonsarue 00 1 0 0 17.01 bubmunorexa [JOK
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HMHJMKATOpax

https://m.edsoo.ru/ff0d210c

Bona kak pactBopurens.
Haceienneie n

bubauoreka LIOK

37 HEHACBIIEHHBIC PACTBOPEI. 0 0 22.01 https://m.edsoo.ru/ff0d210c
MaccoBas /10J1s1 BElIeCTBA B
pacTtBope
[IpakTiueckas padora Ne 5 no
teme «IIpurorosnenue bubmuorexa [JOK

38 PacTBOPOB C ONPECIIEHHOMN 0 1 24.01 https://m.edsoo.ru/ff0d210c
MAaccCOBOM JoJIei
PacTBOPEHHOTO BEWIECTBA»
Kontponbras padoTta Ne2 o bubmorexa [JOK

39 teme «Kucmopona. Bogopos. 1 0 29.01 https://m.edsoo.ru/ff0d210c
Boma»

2.4. OcHOBHBIE KJIACChl HEOPraHUYECKUX COeTUHEHH I

OKcHIIBI: COCTaB bubmmorexa LHOK

40 ’ 0 0 31.01 https://m.edsoo.ru/ff0d210c
KJ1acCH(pHUKAIUs, HOMEHKIIATypa
[ToyueHnue u XUMUYECKHE
CBOMCTBA KHUCJIOTHBIX bubmmorera [IOK

41 ’ 0 0 05.02 https://m.edsoo.ru/ff0d210c
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB
OcHOBaHHUS: COCTaB bubmmorexa [IOK

42 ’ 0 0 07.02 https://m.edsoo.ru/ff0d210c
KJ1accu(UKaIus, HOMEHKIATypa

43 [Tonyuenue n xumu4eckue 0 0 12.02 Bbu6inoreka LIOK
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CBOMCTBAa OCHOBaHUH

https://m.edsoo.ru/ff0d210c

KwucmoTsl: cocTas,

bubaunoreka LIOK

44 14.02 https://m.edsoo.ru/ff0d210c
KJaccu(uKaIys, HOMEHKIATypa
Tlonyuenne U XUMHUUECKHE bubmorexa [OK

45 Uyq 19.02 https://m.edsoo.ru/ff0d210c
CBOMCTBA KHUCJIOT
Comnu (cpennue):
HOMEHKIIATypa, CIIOCOOLI brbmorexa HOK

46 ypa, 21.02 https://m.edsoo.ru/ff0d210c
MTOJTYyYCHUS, XUMHUYIECKUE
CBOIiCTBa
[IpakTueckas pabora Ne 6.
Pemrenne skcnepruMeHTAIBHBIX bubmuorexa [JOK

47 3aga4 no teMe «OCHOBHBIC 26.02 https://m.edsoo.ru/ff0d210c
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN
['enernueckas CBsA3b MEXKIY bubmmoreka LIOK

48 KJIaCCaMH HEOPraHUYECKUX 28.02 https://m.edsoo.ru/ff0d210c
COEOUHEHUN
O060011eHrEe U cUCTEMAaTU3 AU bubmorexa LHOK

49 B 04.03 https://m.edsoo.ru/ff0d210c
3HAHUH
KonTponsnas pa6ora Ne3 mo
TeMe "OCHOBHEBIE KIIACCHI bubmmorexa [IOK

50 06.03 https://m.edsoo.ru/ff0d210c

HEOPraHUYECKUX COeAMHEHUI"
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Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguveckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1. Mepuoanyeckuii 3axon u [epuoanyeckas cucreMa xumMuyeckux 3jemenToB /1. U. Menaeneea. Ctpoenue aTroma

IIepBble MONIBITKH
KJIaccu(UKAITIN XUMHYECKIX

bubauoreka LIOK

51 11.03 https://m.edsoo.ru/ff0d210c
anemMeHTOB. [loHsaTHE O rpynnax
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3aKOH U
ITepnoandeckas cucrtema bubmorexa HOK
52 P 13.03 https://m.edsoo.ru/ff0d210c
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa
bu6mmoreka IJOK
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI 18.03 https://m.edsoo.ru/ff0d210c
Crpoenne aromoB. CocTas bubmorexa HOK
54 P ’ 20.03 https://m.edsoo.ru/ff0d210c
aTOMHBIX sifiep. M30Tombl
CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB bubmorexa [JOK
55 . 01.04 https://m.edsoo.ru/ff0d210c
[Tepuonunueckoit cucrems /. 1.
Meupeneena
XapakTepucTUKa XMMUYECKOTO
SJIEMEHTA II0 €r0 MOJI0KEHHUIO B bubmorexa LOK
56 N 03.04 https://m.edsoo.ru/ff0d210c
IIepuoanueckoii cucreme [I. 1.
Menneneesa
3 I1
57 Hayenue lleproaunyeckoro 08.04 bubnuorexa [IOK

3aKOHa UId Pa3BUTHA HAYKU U

https://m.edsoo.ru/ff0d210c
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npaktuku. JI. 1. MenneneeB —
Y4EHBIH, [TEJaror U IpaXKJaHuH
58 DNEeKTPOOTPULIATEEHOCTh 0 0 10.04 bu6moreka [IOK
aTOMOB XMMHWYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d210c
3.2. Xumnueckas cBsi3b. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
bubaunoreka LIOK
59 Nonnas xumuyeckas CBs3b 0 0 15.04 https://m. edsoo.ru/f0d2 10
KoBanentnas nonspHas bubmuorexa [JOK
60 XHUMHYECKasl CBS3b 0 0 17.04 https://m.edsoo.ru/ff0d210c
61 KoBanentnas HenomnsipHast 0 0 2904 bu6mmoreka LIOK
XUMHYECKas CBA3b https://m.edsoo.ru/ff0d210c
bub6mmoreka IJOK
62 CrerneHp OKUCTCHUS 0 0 24.04 https://m. edsoo.ru/f0d210c
63 OKHCIIUTEIIBEHO- 0 0 99.04 bubnuoreka I[JOK
BOCCTAaHOBUTEJIbHBIE PEAKIINHT https://m.edsoo.ru/ff0d210c
bu6mmoreka IJOK
64 OxucauTenu ¥ BOCCTAaHOBUTEIU 0 0 01.05 https://m. edsoo.ru/f0d210c
Kontponbras padoTta Ne4 o . LOK
NOJINOTCKA
65 teme «CTpoeHue atoma. 1 0 06.05 https://m.edsoo.ru/ffod210c
XUMUYECKas CBA3b»
66 PesepBHbIi ypoK. OGO6£I.IGHI/IG U 0 0 08.05 bu6mnoreka LIOK
cucTeEMaTH3ays 3SHaAaHUH https://m.edsoo.ru/ff0d210c
67 PezepBHblit ypok. O0oO1IeHNE U 0 0 13.05 bu6mnoreka LIOK
cUcTeEMAaTU3alMs 3SHAaHUH ' https://m.edsoo.ru/ff0d210c
68 PezepBHblit ypok. O0oOIeHNE U 0 0 15.05 Bbu6mnorexa LIOK
cucTeMaTu3alys 3HaHuH ' https://m.edsoo.ru/ff0d210c
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

8 KIIACC

Xumusa. 8 xwmacc/T'abpuensta O.C., OctpoymoB W.I'., Crmagxko C.A., AKIHOHEpHOE
obmectBo «M3narenbctBo «IIpocBenieHuey;

9 KJIACC

Xumusa. 9 xnacce/T'abpuensta O.C., OctpoymoB W.I'., Crnagxo C.A., AKIHOHEpHOE
obmectBo «M3narenbctBo «IIpocBenieHuey;

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

8 KUIIACC

1. Xumus. 8 ximacc. Yuebnuk (aBropel O. C. T'abpuensn, U. I'. Octpoymon, C. A.
CnanxoB). 2. Metroaudeckoe nocobue. 8 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, U. B.
Axcénona). 3. [Iporpamma kypca xumun aist 8—9 kiaccoB 0011€00pa30BaTEIbHBIX YUPEKICHUM
(aBTopsl O. C. I'abpuensn, C. A. Cnaakos).

9 KJIACC

1. Pabouas Tetpanp. 9 xnacc (aBtopsr O. C. I'abpuensu, C. A. Cnankos).

2. Terpans myis mabOpPaTOPHBIX OMBITOB M MpakThuueckux pabdor. 9 kmacc (aBropsr O. C.
l"abpuensu, . B. Akcénona, U. I'. OctpoymoB).

3. Xumus B TecTax, 3amavax u ynpaxseHusx. 9 xnacc (aBroper O. C. I'abpuensa, . B.
Tpurybuaxk).

4. DnextpoHHas ¢popma yueOHHKA

IUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

8 KNIACC

1. http://www.alhimik.ru IIpeacraBiensl pyOpuKH: COBETHI a0MTYPHUECHTY, YIUTEIIO XUMUH,
CIPaBOYHUK (OYECHBb OOJIbIIAs MOAOOpKA TAOJNWI] M CIPABOYHBIX MATEPHATIOB), Beceyas XHUMHUS,
HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHHI).

2. http://www.hij.ru Xypuan «XuMust ¥ KH3HB» IMOHSATHO M 3aHMMAaTEIILHO PacCKa3bIBacT
000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html DaexTponnbIi xKypHan «XUMHKH U XUMHESD», B
KOTOPOM TPEJICTABJICHO MHOXECTBO OIBITOB [0 XHMHH, 3aHUMATEIbHOH HH(pOpMaIuy,
MO3BOJISAIONIEH YBJICUb YICHUKOB SKCIIEPUMEHTAIBHOM YaCThIO MIPEAMETA.

9 KJIACC

1. http://c-books.narod.ru BeeBo3moskHast auTepaTypa mo XMMHUH.

2. http://lwww.drofa-ventana.ru M3BectHoe u31aTeabCTBO yueOHOMU juTepaTypbl. HOBUHKH
HAYYHO MOMYJISIPHBIX ¥ 3aHUMATE/IbHBIX KHUT 110 XUMHUH.

3. http://1september.ru Xypran nns yuuteneit u He TOJNBKO. Bonbinoe komu4yecTBo paboT
YYEHHKOB, B TOM YHCIIC U HCCIEOBATEILCKOTO XapaKTepa.

4. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJNBHBIA MOPTaNl €O
CChIJIKAMH Ha 00pa30BaTeIIbHBIC CANTHI 0 XUMHHU.

5. www.periodictable.ru CoopHuk crateii 0 XUMHYECKHX JJIEMEHTaX, HILTFOCTPUPOBAHHBIN
IKCIICPHUMEHTOM.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MMPOLECCA
YUYEBHOE OBOPYJOBAHHUE
Kounexkuun
1. Merasbl
2. AtoMuHMN
3. TomuBo
4. Hed1p 1 mpoaykTsl e€ nepepaboTku
o. [Ikana TBEpaocTu
6. Habop XuMHUYECKUX IIEMEHTOB
Mogaean
1. HaGops! myist MoenupoBanmst
2. Habop tpadaperoB mozeneit atromoB
3. Habop ams MoienmupoBaHus MOJICKYJT HEOPTAaHUIECKIX COCTUHEHUI
a) JIén
b) Vriekucaslii ra3
C) Anmas
d) I'padut
e) OxcuJ KpeMHUS
f) Menp
9) Maruwuit
h) Keneso
) Kamennast coib
Tadoauubl Hayana xumun
1. XUMUYECKUE 3HAKU U aTOMHBIE MAaCChl BAXKHEHIIIUX SJIEMEHTOB
2. PacripocTpaHEHHOCTh XUMUYECKUX AJIEMEHTOB
3. @DOpMBI CYLIECTBOBAHUS XUMUYECKUX FIEMEHTOB
4. BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS
5. CrpykTypa U3MEHEHHsI BEIIECTB
6. CriocoOnlI pasneneHus cMmecei
7. XuMuyeckue 3Haku U GopMyIIbl
8. CocraBnenue GpopmyIl 1o BaJIEHTHOCTH
9. Mouib - euHUIA KOJMYECTBA BEIIECTBA
10. Ou3nyecKue BEIUYMHBI BRIPAXKEHUS MOPIIHIA BELIECTBA
11. [Ipu3Haku U yciaoBUs MPOBEACHUS XUMUUYECKUX PEaKIIUi
12. TuIbl XUMUYECKUX peaKui
13. Bosnyx. Kucnopon. ['openue
14. Crpoenue nmiamMeHu
15. CocraBnenue popmyi coneit
16. I'eneTnyeckas CBsI3b KJIACCOB HEOPraHUYECKUX BEIIECTB
17. Bonopon
18. XVUMHYECKUE PEAKIIUU

OCHOBBI XMMHYECKUX 3HAHUH

1.

[Iepuonnueckas cucreMa xuMuueckux aemeHToB J[.M1.Menaeneesa
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Tabnuia pacTBOPUMOCTH BELIECTB B BOJIE

[IpaBuna moBeneHMs B KaOMHETE XUMUU

TexHnuka 6€30TTaCHOCTH MPOBEICHUS OTIHITOB

Texnuka 6€30TaCHOCTH NP padOTE C ra3aMu
BanentHocTh

OTHOCHUTENBHAS AaTOMHAsS ¥ MOJIEKYJISIPHASI MACCHI
Crpoenue atoma. M30TOIMIBI

OO6pa3oBaHne KOBAJICHTHOW U HOHHOW XUMUYECKOMN CBS3U
DIIEKTPOHHBIE CJIOU aTOMOB 3JIEMEHTOB MaJIbIX IEPUOJIOB
OKHCIIUTENHEHO — BOCCTAHOBHUTEIILHBIE PEAKITUU

TumbI KPUCTALTUYECKUX PEIIETOK

Peakiiun o6MeHa B BOAHBIX pacTBOpax

Baxuelime KACIOTHI U UX COJU

Knaccudukanus okcuaos

Knaccudukanust ocHoBaHH

Knaccuduxkanus kucnor

['eneTnveckas CBsI3b BAKHEUIIIUX KJIACCOB HEOPTaHUYECKUX BEIIECTB
Oxkpacka HHJIMKATOPOB B PAa3JIMUHBIX Cpeaax
DNEeKTPOTUTHIECCKAS TUCCOIHAITIS

3aBUCHUMOCTh CKOPOCTH PEAKIIUH OT Pa3INYHbIX (PAKTOPOB
Tubl XUMUYECKUX pEaKIHil

OOGpatumbie peakiuu

Bo3nyx. Kucnopon. ['openne

CreneHb OKUCIEHUS

Howmenkinarypa coseit

Kpucramisl

XuMuyeckas CBs3b

BanentHoctb

Mopenu aToMOB HEKOTOPBIX AJIEMEHTOB

bunapusbie coenuHeHus

Crpoenue atoma

DneKTpoHHas OpOUTAIh

CreneHb OKHCIIEHUS

DNEKTPOIUTHYECKAs TUCCOLIUAIUS

JlucriepcHbie CUCTEMBI

CBoMCTBa BOJBI

Kpussie pacTBOpUMOCTH BEIIECTB

CriocoObI BEIpa)KEeHUST KOJIMYECTBEHHOTO COCTaBa PAaCTBOPOB
DIEKTPOIUTHI TUAPATALIAS HOHOB

PactBopeHue BeliecTB ¢ HOHHOM CBA3BIO B BOJIE
PactBopeHue BellecTB ¢ KOBAJIEHTHOU MOJISIPHOM CBA3BIO
KucnotHo-ocHOBHbIE peakiiuu

Peakunu nonHoro ooMeHa

I'mpponus couent

Honutel



47. Cpena BOAHBIX PaCTBOPOB

48. Howmenknarypa coneit
HomeHnkiaTtypa oprannyeckux coeHHeHH
[IpenenbHbIE YrieBoA0POAbI
HenpenenbHble yrieBo0po/ibl
CrpoeHnue BemiecTBa

Crpoenue atoma

DneKTpoHHas opOuTaIh

Mopenu aToMOB HEKOTOPBIX AJIEMEHTOB
Kpucramnsr

XuMHYecKas CBSI3b

© oo No AN RE

BanentHocTh

[EEN
©

CreneHp OKUCIICHUA

HN3mepurenbHbie NPpUOOPHI

1. Becsol Texanueckue 10 1000 r ¢ rupsimu

2. Becol yuennueckue 10 200 r ¢ rupsimu (Ouosorudyeckue)

3. Becsl qis ceimyunx Marepuanos 10 200 r ¢ rupsiMu

4. Becsl anexkTpoHHbBIE

o. Tepmometp crimprosoii 1o 1000C

6. Ha6op apeometpoB (20 miT.)

7. HarpeBartenbHbie mpuOOpbI

8. HarpeBarens 1t mpoOMPOK IEKTPHUCCKHIT \

9. bans maboparopras kom6uaupoBanHas (bJIK)

10. [TnuTka snexTpudeckas ogqHokoHpopouHas "Bacumuca"

11. CruproBku 100 mu

12. CrmproBku 200 Mt

13. JleMoHCTpaIMOHHbBIS

14. KomrmnekT nocyibl 1eMOHCTPAIIMOHHBIN ¢ TPUHAICKHOCTSIMU

15. [Tpubop mist momydeHus u coOopa razoB (AEMOHCTPAITMOHHBIH)

16. Hab6op mis anekTpoaun3a (1eMOHCTPAMOHHBIN )

17. ITaTuB A XUMUYECKUX CTAKAaHOB

18. [lratu madoparopuslii xumudeckuid (LLLJIX)

19. Criennanu3upoBaHHble MPUOOPHI U annapatsl Anmnapar Kunmna

20. Amnmapat I'opmana

21. [Ipubop ig WIMIOCTpAllMM 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peakuuu OT
YCIIOBUM

22. [TpuGop a1t WITIOCTPALIMK 3aKOHA COXPAHEHUS Ta30B

23. [TpuGop 1115t onpeseneHus cocrTaBa Bo3ayxa

24, [Tpubop 11t OKMCTIEHUS CIUPTA HAJl MEHBIM KaTallu3aTopoM

25. [TpuGop a5t U3yueHHs ra30BbIX 3aKOHOB (J1a00paTOPHBIA)

26. Kononka ancopoumonnas KAx

217. [Tpubop st moTydeHUs paCTBOPUMBIX TBEP/IBIX BEIIECTB

28. pH-metp

29. Amnmapar (ycTaHOBKa) sl AUCTUIUISIIAN BOJIbI



KoMnekThl 11 J'IaﬁOpaToprIX OIIBITOB U NMNPAKTHYCCKUX 3aHATHH N0 XUMUH

30. JIOTOK ¢ OCYIOH M MPUHAUICKHOCTSIMU ISl YACHUYECKOTO SKCIIEPUMEHTA
31. Mukpoaboparopusi 10 XUMHUH

32. ItaTus madopatopusii (I11JI0)

33.  HaGop mno snextponusy (1ab0opaTopHBIif)
34. [TpuGop 1 MOTyIeHUs TaTOUJAIKAHOB U CIIOKHBIX A(UPOB JTA00PATOPHBIN
35. [Ipubop uig nonyuenus u coopa razon
36.  Kommuekt mpodupok (ITX-14, [1X-16)

37. Jepxatens i MpoOUpoK

38. TaTuB ans npodupox

39. KoMITIIEKT CTeKIISTHHBIX TTATI0YECK

40. KoMmiekT CTeKIsIHHBIX TPyOOoUueK

41. KommexT mpo6ox

42. Yamrku BeIIapUBaTEIIbHBIC

43. JIOKKY [T CYKUTAHHS BEIIIECTB

44, [[unue! TUTENBHBIE

45. Turnm

46. [lectuk u cTynka

47. XUMUYECKUE CTaKaHbl CTEKI. EMK. 50 M
48. XUMHYeCKHE cTakaHbl CTeKI. EMK. 100 M
49. XUMHUYECKHE CTaKaHbl CTEKI. EMK. 250 M
50. Boponku crexisiHHbIe Ta00paTOpHBIE

51. N3meputenbHbIe TUTUHAPHI

52. MeHn3ypku
53. Konb6a mimockononHas
54, Boponka nenutenbHas.
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