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HOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1mo XuMuM Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHMs COCTABIIEHA HA OCHOBE TPeOOBaHUM K pe3ysibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOI MporpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeacrasieHHbix B @I'OC 000, a
TaKkK€ Ha OCHOBe (enepaabHON pabodyed mporpaMMbl BOCHUTAHUS U C Y4ETOM KOHIEMIIMU TMPENojaBaHus y4eOHOro
npeameta «XuMus» B 00pazoBaTelibHbIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1o xuMuM [a€T TPEJACTABICHHE O IEAX, OOIIed cTpareruu OOy4YeHMs, BOCIUTAHUS U Pa3BUTHUS
oOydJaromuxcs cpeJcTBaMu y4eOHOTO MpeIMeTa, yCTaHABIUBACT 00513aTeNIbHOE IPEAMETHOE COACPIKAHUE, MTPeycMaTpUBaeT
pacmpeniesieHue €ro Mo KiaccaM W CTPYKTYpUPOBAaHHME MO pazjeiaM U TeMaM MpOorpaMMbl MO XUMHUHU, ONPEACIAET
KOJIMYECTBEHHBIC U KAYECTBEHHBIC XapaKTEPUCTUKU COJACPHKAHUS, PEKOMEHIYEMYIO MOCJIEA0BATEIbHOCTh U3YUEHUSI XUMUH C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBS3€H, JIOTUKM Y4YEeOHOTO TIpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaromuxcs, OonpeAeIsieT BO3MOXKHOCTH TMpEeAMeTa JJisd pealu3aiud TpeOOBaHWM K pe3yibTaTaM OCBOEHHUS OCHOBHOU
o0Opa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs, a Takke TPeOOBaHUI K pe3yibTaTaM OO0ydYeHHUs
XMMHH Ha YPOBHE 1IeJIel 3y4eHus MpeIMeTa U OCHOBHBIX BHIOB YUE€OHO-TI03HABATEIHHON IEATEILHOCTH 00YUYaroIIerocs mo
OCBOCHHUIO YUEOHOTO COJEPIKaHUS.

3HaHWE XHUMHUH CIY)KUT OCHOBOH i (OpPMHUpPOBAHUS MHUPOBO33PEHUS OOYUYaIOUIETrocsi, €ro MPeACTABICHUA O
MaTEpHUAIbHOM €IMHCTBE MHUPA, BAXHYIO POJIb MrpailoT (pOpMUpPyEeMble XMMHUEWU MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
HHEPTUU U 00 SBOIOIUYU BEUIECTB B MIPUPO/IE, O MYTIX PEIICHHS TTI00AIBHBIX MPOOJIEM YCTOMYNBOTO PA3BUTHS YEJIOBEUYECTBA
— CBIPBbEBOM, DHEPTreTUUECKOM, MUIIIEBON M AKOJIOTHYECKON 6€301acHOCTH, TPoOJIeM 3ApaBOOXPaHEHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET pealu3aiii BO3MOXKHOCTEH JUIsi caMOpa3BUTUS B (OPMHUPOBAHUS KYyJIbTYpbl JUYHOCTH, €€ oOmed u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHHUE MBIIUICHUS W TBOPYECKHX CHOCOOHOCTEN OOydYaromIUMXCsl, HAaBBIKOB HX
CaMOCTOSITEIbHOM y4eOHOU JEeATEeNbHOCTH, SKCIIEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO()ECCHOHATLHON eI TeTLHOCTH;



3HAKOMHT CO CHEeUU(UKON HAyYHOI'O MBIIUICHHUS, 3aKIaIbIBA€T OCHOBBI LIEJIOCTHOIO B3IJIsAa HA €IUHCTBO MPUPOJIBI U
YeJIOBEKa, SBJISIETCS] OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOM I'PaMOTHOCTH 00YyYarOUIUXCS;

CHOCOOCTBYET (DOPMUPOBAHUIO [IEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO--HAYUYHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJ] B SKOJIOTMYECKOE 00pa30BaHUE O0yYaArOIIUXCS.

Jlanubie HarmpaBieHUs B 00y4eHUU XUMHHM O0ECreYnBaIOTCs CrieUn(PUKON coaepkanus y4eOHOro npeameTa, KOTOphIi
ABJIETCS MEe1arornyecky aJaliTUPOBAHHBIM OTPa’KEHUEM 0a30BOM HAYKU XMMHH Ha ONpPEAEIIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO OOHIEro 0Opa30BaHMS OPUEHTHUPOBAH HAa OCBOCHHE OOYYAIOUIMMUCS CHUCTEMBbI
NEPBOHAYAIBHBIX TOHATUA XHMHH, OCHOB HEOPraHMYECKOM XUMHUU M HEKOTOPHIX OTIAEIbHBIX 3HAYMMBIX TOHATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa colep)kaHusi MpOorpaMMbl M0 XMMUHU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOrO MOAXOAa K €€ U3YUYECHHIO.
CopeprkaHue CKJIAaIbIBAETCS U3 CUCTEMBI MOHSATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUIA O XUMUYECKOU
peakuuu. O0Ge 3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHBI MO MPUHIMIY IOCIEI0BATEIHOTO Pa3BUTHUS 3HAHWN HAa OCHOBE
TEOPETUUYECKUX MPE/ICTABICHUN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3U;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON AMCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TMOJYYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BHUBAIOTCA TOCJIEAOBATENILHO OT OJIHOTO YPOBHSI K JIPYrOMY, BBITONHSS (DYHKIIMH OOBSICHEHHUS M TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS 1 BO3MOKHOCTEN MPAKTUUECKOIO MPUMEHEHUS U MOTYYECHHS U3YyYaeMbIX BELIECTB.

OcBoeHuEe TporpamMMbl IO XHMHUH CHOCOOCTBYET (DOPMHPOBAHHIO TPEACTABICHUS O XHMUYECKOW COCTaBJISIOLICH
HAay4YHOU KApTHHBI MUpa B JIOTUKE €€ CHCTEMHON NPHUPOJBI, LIEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAaHUIO U METOJaM
no3HaHus B Hayke. V3yueHue XUMHM NMPOUCXOJIUT C NMPHUBJICUCHUEM 3HAHUW W3 paHee M3YyYCHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromut Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[lpy W3yyeHHMH XUMHH NPOUCXOIUT (HOPMUPOBAHME 3HAHWUW OCHOB XMMMUYECKON HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBHI.



3amaya y4eOHOro mnpeaMeTa COCTOMT B (POPMHUPOBAHMU CHUCTEMbl XUMHUYECKUX 3HAHUA — Ba)XKHEHIMX (HaKTOB,
MOHATHI, 3aKOHOB U TEOPETUYECKHUX MOJO0KEHUM, JOCTYMHBIX 0000UIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B
MPUOOIIIEHUHN K HAYYHBIM METOJ[aM MO3HAHUS MPU U3YUYEHUH BEIIECTB U XUMUYECKUX pPeakiiii, B GOPMUPOBAHUU U PA3BUTUHI
MO3HABATEIbHBIX YMEHUM W MX NPUMEHEHUH B Yy4e€OHO-TIO3HABAaTEIbHOM M Y4EOHO-MCCIEAOBATEIBCKOW AESTENbHOCTH,
OCBOEHHUH TpaBUJI 0€30MaCHOr0 0OpAIEHUS C BEIIECTBAMU B MIOBCEHEBHOW KU3HH.

[Ipu U3ydyeHnn XUMMUU HAa YPOBHE OCHOBHOT'O O0IIero 00pa3oBaHus BaXKHOE 3HaUYEHUE PUOOPEN TaKUe LIEH, KakK:

— (QopMupOoBaHME HHTEJUIEKTYaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K €aMO0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSTEIILHOMY MPUHATHIO PEIIEHUH, CIIOCOOHON a/IallTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HaAIpPaBJICHHOCTh 00YYEHUS! HA CHCTEMAaTHYeCKOe MPHUOOIICHHE O0YUYaIOIUXCS K CaMOCTOSATEIbHON MO3HABATEIBHOM
JEeSTENbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, POPMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUH;

— obecrieueHHne YCIOBH, CIOCOOCTBYIOUIUX MPUOOPETEHHIO OOYYAIOUIMMHUCS OMbITA PA3HOOOPA3HOW MESITEbHOCTH,
MO3HAHUS U CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEpPCAJbHOE 3HAYCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (opMupoBaHue o601 QyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIJIE€ YMEHHUH OOBICHATH U
OLICHUBAThH SIBJICHUSI OKPYXKAIOIIEr0 MHUPA, UCIOJIb3YSl 3HAHUS U OIBIT, MOJTYyYEHHbIE NIPU W3YYEHUH XUMUU, NPUMEHATh UX
IIpU pelIeHUH MpoOJieM B MOBCETHEBHON KU3HU U TPYJIOBOM JAESATEIBHOCTH;

— ¢dopMupoBaHUE Yy OOYYAIOMIMXCA T'YMAHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS IEHHOCTH XUMHYECKHX 3HAHUU IS
BBIPA0OTKH HKOJIOTHYECKHU I1€JI€CO00PA3HOT0 MOBENCHUS B OBITY U TPYAOBOM NEATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETO
310POBbSI U OKPYKAKOIIEH TPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII0 M CaMOBOCIHMTAHUIO HAa OCHOBE YCBOEHUSA
o0111eueI0BEYECKUX IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(dUiIs M HANPaBICHHOCTH JajbHEHIero o0yueHusl.

OO61iee yncio 4acoB, OTBEAEHHBIX I M3YUYCHHUS] XUMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa3oBaHusi, cocTaBiseT 136
yacoB: B 8 Kilacce — 68 4acoB (2 yaca B Hellento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMUYECKUE TOHATHS

IIpenmer xumun. Ponb XuMuuM B )KU3HU 4eloBeKa. XUMHUs B cucTeMe HayK. Tena u BemectBa. dusznueckue cBOWCTBA
BelllecTB. ArperaTHoe cocTostHue BemlecTB. [loHsTHE 0 MeTo/ax mo3HaHus B XuMuuU. YncTele BemecTBa U cMecu. CrocoOsl
paszeneHus: cMecei.

ATOMBI U MOJICKYJIbl. XUMUYECKHE dJIeMEHThl. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKMX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIECTB.
OtHocutenbHas aromMHasi Macca. OTHocHUTeNnbHas MOJEKyJsgpHas Macca. MaccoBasi A0S XUMHUYECKOrO JJIEMEHTa B
COCJIMHEHHUHU.

KomuuectBo BemiectBa. Moisib. MousipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YHUCJA CTPYKTYPHBIX €IUHUIL
BeniecTBa. Pacu€rel o popmyliaM XUuMHUYECKUX COCTMHEHU.

@u3nuecKkue U XUMHUYECKHE SIBICHUA. XUMHUYECKasl peakuus W €€ MpHU3HAaKU. 3aKOH COXPAaHEHUS MacChl BELIECTB.
Xumuueckue ypaBHeHus. Knaccudukaius XuMHYeCKUX peakinil (CoeAMHEHMs, pa3IOKEHUs, 3aMeIlIeHHs, OOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYI0M, MpaBuiIaMu pabOThl B J1Ja00OpaTopuu M MpuéMamMu oOpalieHus: ¢ J1adopaTOpHBIM
o0opy/IoBaHMEM, H3YYCHHE W OINHUCaHUE (PU3MUYECKUX CBOMCTB O0Opa3l0B HEOPraHWMYECKUX BEIIECTB, HAOJIOJICHHE
¢usznueckux (IIaBIEHUE BOCKA, TASHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE, KUIEHUE U KOHACHCAIIMS BOJbI) U XUMUYECKUX
(ropeHue cBeuH, MpPOKATMBAHUE METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SABJICHNUH, HAOIIOICHUE U OTTMCAaHHE
MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakinii (pa3ioKeHue caxapa, B3aUMOJCHCTBHUE CEPHON KUCIOTHI C XJIOPUAOM Oapws,
paznoxenue ruapokcuaa meau (ll) mpum HarpeBanum, B3aumoneiicTBue xene3a ¢ pactBopoMm coimu meau (1), uzyuenue
CIIOCOOOB pa3feieHus] CMECed: C TMOMOIIbI0 MarHuTa, (UIBLTPOBAHWE, BBIMAPWBAHHE, NUCTUULIIMSA, XpomaTtorpadmus,
MPOBEJICHUE OYHMCTKU TIOBAPEHHON COJIM, HAOIO/ICHWE W OMHCAHWE PEe3yIbTaTOB MPOBEACHUS OIbBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAaHEHHS MacChl, CO3/IaHUE MOJENIeH MOJIEKY (IIapOCTEPHKHEBBIX).



BaxxHelilme npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmecp raso. CoctaB Bo3myxa. Kuciopox — 3jIeMEHT M NpoCToe BemecTBO. HaxoxaeHue Kuciopona B
npupoae, (¢u3MUecKHe M XUMHYecKhe cBoiicTBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kwucinopoga. CrnocoObl
MOJIYYeHMsI KHCIIOpOJa B JabOpaTOpuu U MpOMbIIIIeHHOCTH. KpyroBopoT kuciopoja B npupoge. O30H — amuioTporHas
MOAU(pUKALMS KUCIOPOIA.

TennoBoil 3p(EKT XUMUYECKOM peaKIuHh, TEPMOXUMHUYECKUE YpaBHEHHUS, 3K30- M JHAOTCPMHUUECKUE PEaKIIUH.
TonnuBo: yrosib 1 MeTaH. 3arpsisHeHUe BO3AyXa, YCUIEHUE NapHUKOBOTO 3 deKkTa, pa3pylieHne 030HOBOr'O CJIOS.

Bonopon — aneMmeHT u npoctoe BeuecTBo. HaxoxaeHue Bojopoaa B nNpupoie, PU3NYecKue U XUMUYECKHUe CBOMCTBA,
npUMeHeHHe, criocoObl mosyyeHus. Kuciaorel u comnm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHHUSIM.

dusnueckue cBoMCTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACBIIIEHHBIE PAacTBOPBI.
PactBopumocTh BemecTB B Bojae. MaccoBasi A0Ji BELIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA BOAbl. OcHOBaHuUsA. Ponb
pPacTBOPOB B MPHUPOJIE U B KU3HU 4esioBeKa. KpyroBopoT BOJbI B IpUpoAe. 3arpsa3HEeHUE NpUPOAHbIX Boa. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccuduxanus neopranmdyeckux coenumHenuil. Oxkcunbl. Kiaccudukaius OKCHAOB: cosieoOpa3yromire (OCHOBHBIE,
KHUCTIOTHBIE, aM(pOTepHbIe) U HecoseoOpazyromire. Homenkiarypa okcuoB. @uznueckre U XMMUYECKHE CBOMCTBA OKCHUJIOB.
[Tony4yenue OKCUI0B.

OcnoBanusi. Knaccudukanuss ocHOBaHUM: IIEIOYM M HEPACTBOPUMBIE OCHOBaHMs. HomeHKIaTypa OCHOBaHHUI.
duU3nYeCKre U XUMHYECKHE CBOKMCTBA OCHOBaHUM. [loydenrne ocHOBaHUI.

Kucnotel. Knaccudukarmus kucinor. Homenknatypa kuciaoT. du3nueckue M XUMHUUYECKHE CBOWCTBA KHUCIOT. Psn
aktuBHOocTH MeTasuioB H. H. bekerona. [lonydyeHnne kucmuor.

Conu. Homenkiatypa coneil. @uznueckue u xumMuueckue cBorctna colieid. [lomydenue coneil.

I'eHeTnueckas CBsI3b MEXKY KJIACCAMH HEOPTraHUYECKUX COCIMHEHUM.



Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPEJIEICHUE COJIepKaHUs KUCIOpOJa B BO3/AyXe, MOJIyYeHUE, COOMpaHnue, paclio3HaBaHUE U M3yUYECHHE
CBOICTB KHCIIOpOAa, HAOMIOJIEHNE B3aUMOJACHCTBUS BELIECTB C KUCIOPOJOM M YCIOBUS BO3SHUKHOBEHHUS M IMpPEKpaIICHUS
ropenus (mokapa), 03HaKOMJICHUE ¢ 00pa3liaMi OKCHJIOB U OMHUCAHUE UX CBOICTB, MOJyUYeHHE, COOMpaHKe, paclio3HABaHHUE U
M3y4YeHHE CBOMCTB BOJOpojAa (rOpeHue), B3auMojeicTBue Boaopoja ¢ okcuaoM Meau (1) (Bo3aMOKHO HCIONb30BaHUE
BUJICOMATEPUATIOB), HAOJIOJICHHE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEW pPacTBOPEHMS
BEUIECTB C Pa3JIMYHOM PacCTBOPUMOCTBIO, NMPUTOTOBICHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM J10Jel pacTBOPEHHOIO
BEIECTBA, B3aUMOJICMCTBUE BOJbI C METaUIaMH (HaTpUeM M KalibliieM) (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UccleloBaHrne 00pa3lloB HEOPraHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB, HAONIOIEHHE U3MEHEHHUsI OKPacKU MHIUKATOPOB B
pacTBOpax KHUCJIOT M IIesiouei, uzyueHue B3aumopeiictBusi okcuna meau (II) ¢ pactBopoM cepHON KHUCIOTHI, KHCIOT C
MeTaJJlaMU, peakuuid HeHTpallu3alluy, MOJydYeHHe HEepPacTBOPUMBIX OCHOBAHUMW, BBHITECHEHHE OJIHOIO METalia APYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeline Ki1acchl HEOPTaHUYECKUX COSTMHEHUI.

Iepnoanuecknii 3axkoH u Ilepmoamueckas cucrema xumuueckux 3djiemeHToB /. M. MenaeneeBa. CrpoeHue
aToMOB. XMMHUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN

[lepBbie MOMBITKH KIACCU(PUKAIIMU XUMUYECKUX 3JIeMEeHTOB. [loHATHE O rpynmax CXOAHBIX AJIEMEHTOB (ILEJIOYHbIE U
IeJIOYHO3EMEINIbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3ytoT amM(pOTepHbIE OKCHUIbI U
TUAPOKCHUBIL.

[Tepuonnueckuit 3akoH. [lepuognueckas cucrtema xumuueckux sneMmeHToB J[. . MenneneeBa. Kopotkonepuonnas u
mmuHHOTIeproiHas GopMmbl [lepuoaudeckoit cucteMbl xumuueckux anemeHToB J[. 1. MenneneeBa. Ilepuoasl u TpymiibL.
@u3NYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAa U TPYIIIbI JIEMEHTA.

Crtpoenue aromoB. CocTtaB aToMHBIX sifiep. M3otonsl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UE€K aTOMOB TEPBBIX
20 xumunueckux 3neMeHToB Ilepuoguueckoii cuctemsl [. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO 3JIEMEHTA IO €T
nonoxenuro B llepuoanueckoint cucreme /[. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XUMUYECKHX 3JIEMEHTOB, METALUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
0 TpyNIiaM U NEPHOJIaM.



3nauenue llepuonnueckoro 3akoHa u llepmognueckoll CUCTEMBI XUMHUYECKHX JJIEMEHTOB I Pa3BUTHS HAYKH H
npaxktuku. J{. 1. MenneneeB — y4€HbIN U TPAKIAHUH.

Xumudeckast cBs3b. KoBasieHTHast (MOJSIpHAsT M HEMOJISIPHASs)) CBSI3b.  JJIEKTPOOTPULIATEIHBHOCTh XUMHUYECKUX
ajieMeHTOB. MloHHAas CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ipoiecchl OKUCIEHHST M BOCCTAHOBJICHUS.
OKMCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHrue oO0pasioB BEIECTB METAJJIOB U HEMETAJIJIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C PACTBOpPaAMHU KHUCJIOT U
niesioued, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuil (rOpeHHe,
pEaKIUM pa3T0KEHUS], COCTUHECHUS).

Meoscnpeomemnuie ceéa3u

Peanuzaius MeXOpeaMETHBIX CBSI3€H MPU U3YYEHUU XMMHUHU B § KIJIACCE OCYIIECTBISIETCA 4Yepe3 MCIOJIb30BAHHUE Kak
OOIIUX €CTECTBEHHO--HAYYHBIX TIOHSATUM, TaK W TIOHATUM, SIBJISIONIUXCS CHUCTEMHBIMH JJIS OT/ACJIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO61ue ecTecTBEHHO--HAyUHbIC MMOHATHS: HAYyYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3, KilacCu(UKaIusl,
NIEPUOIMYHOCTD, HAOJIOICHHE, DKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNE, MOJIEh, IBJICHNUE.

dusznka: marepusi, aTroM, OJJEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKJIHWI, H30TONbI, PAAUOAKTUBHOCTH, MOJIEKYJA,
ANICKTPUUYECKHUI 3apsiJl, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHUE BEIIeCTBa, a3, (pU3WYecKue BETUYUHBI, CIHHHIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: horocunres, apixanue, ouocdepa.

I'eorpadmsa: atmocdepa, rumpocdepa, MUHEpanbl, TOPHBIC IOPOJBI, TMOJE3HBIE HMCKONMAEMbIC, TOIUIMBO, BOJHBIC

PECYPCHI.



9 KITIACC

BemecTBo 1 XMMHUYECKasl peaKu s

Ilepnognuecknii 3akoH. Ilepmoamueckass cucrtema xumumueckux sieMeHToB [[. 1. MenneneeBa. CTpoeHne aToMoB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIO0B, KaIus, KAIbLMSI U UX COCIUHEHUM
B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BenecTBa: BUIbl XUMUUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTALIMYECKON PEIIETKU U BUIA XUMUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XMMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K
Pa3IMYHBIM KJIACCAaM HEOPTaHUYECKUX COCMHEHUN, FEHETUYECKAs CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukainys XUMUYECKUX peakIui MO Pa3IMYHbIM MpU3HaKaM (10 YUCIY M COCTaBY YYAaCTBYIOIIUX B PEAKIIUH
BEIIECTB, 1O TEIUIOBOMY A(PdeKTy, M0 M3MEHECHHMIO CTETICHEH OKHUCIICHUS XHUMHUYECKHX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYacTHIO KaTaau3aTtopa). IK30- U SHAOTCPMHUUECCKUE PEaKIUU, TEPMOXUMHUYCCKUE YPABHEHUS.

[lonsitue o ckopoct xumuyeckoil peakiuu. [loHarue 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKHUX PEAKIIUSIX.
[loHsiTHE O TOMOTEHHBIX U reTeporeHHbIX peakuusx. [lonarue o katanuze. [loHaTne o XumMu4eckoM paBHOBecHH. DaKTOPHI,
BJIUSIIOIINE HA CKOPOCTh XMMUYECKOW pEaKILUU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIA OallaHC OKHUCIUTEIhHO-BOCCTAHOBUTEIIBHONW pEaKIINu.
CocraBieHune ypaBHEHUN OKUCIUTEIHLHO--BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIB30BAaHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust 3NEKTPOIIUTHUECKON JHUCCOUMALMU. OJEKTPOJUTHI M HEINEKTPONHUThl. KaThoHbI, aHHOHBL. MeXaHu3M
JUCCOIMAIIMKM BEUIECTB C pPa3jJUYHBIMU BUJAMU XUMU4YecKoW cBsi3u. Crenenp aucconuanuu. CuiibHble U cia0ble
3JIEKTPOJIUTBHL.

Peakiun noHHOTO OOMEHa. YCIOBUS TPOTEKAHWS PEaKIWid HMOHHOTO OOMEHa, TMOJHBIE M COKpaIiéHHbIE HMOHHBIE
ypaBHeHUs peaknuii. CBOMCTBa KUCIOT, OCHOBAHHM U COJIEH B CBETE MPECTABICHUN 00 3JIEKTPOIUTUICCKON TUCCOIHAIIH.
KauectBenHble peakunu Ha HOHBL. [IoHSATHE O TUIpOIN3E CONEH.



Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMHU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB — METAJIOB U HEMETAJUIOB (rpadura
M ajlMasa), CJIOXHBIX BEIIEeCTB (XJOpuUaa HATpUsA), HCCIECIOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOM peakuuu OT
BO3JIEUCTBUS Pa3iIMYHbIX (DaKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, IMpoIecca IUCCOLMALNU
KHCIIOT, WIelo4el M cojied (BO3MOMKHO MCHOJb30BAHME BHJIEO0 MATEpPUAIOB), IMPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOUIUX
MpPU3HAKK TPOTEKAHMsI peakuuid MOHHOro obOmeHa (0Opa3oBaHHE Oca/iKa, BbIIEJIEHUE raza, oOpa3oBaHUE BOJbI), OMbBITOB,
WUTFOCTPUPYIOIIUX TTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHHue, Peakiui pa3ioKeHUs, COCTUHECHMUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIMN HAa MOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad.

HemeTtasuibl 4 MX COeIMHEHUSI

O6mmas xapakrepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u
¢u3nueckre CBOWCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOWMCTBA Ha MpUMEpPE XJopa (B3aUMOJIECHCTBHE C
MeTalylaM{, HeMeTalaMu, Iuefnodamu). XiopoBogopona. ConsiHas KUCIOTa, XUMUYECKHE CBOMCTBA, TOJy4Y€HUE,
npuMeHeHue. JlelicTBue xjopa M XJIOPOBOAOpPOAA HAa OpPraHM3M 4YeloBeka. BakHelmue XJIOpUAbl U MX HAXO0XKIAECHUE B
IpUPOE.

O6mmas xapaktepuctuka nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHSI AaTOMOB, XapaKTepHbIE CTENEHU OKHCIICHUS.
Crtpoenne u (pu3myecKkue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPbl. AJUTOTPOINHBIE MOAUGUKAIIMU KUCIOpOAa U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpOCHUE, PU3NYECKUE M XUMHUUYECKHE CBOMCTBa. OKCHIBI Cephbl Kak
NPEICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KucioTa, GU3MUECKHEe W XUMUYECKHUE CBOMCTBA (0OIIME Kak MpeICTaBUTENs
KJ1acca KUCTOT U crienuduueckre). XUMHUECKUE PEaKINH, JIeXKAIIHe B OCHOBE IMTPOMBIIIUIEHHOTO CIIOC00a MOy4YeHHs] CEPHOU
kucnoTel. [Ipumenenune ceproit kuciaotel. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakuus Ha cynbdar-mon. Haxoxnenue
cepbl U €€ COECOUHEHHN B NpHUpPOJEe. XHMMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAUHEHUSMH CEpbl (KHCIOTHBIE
TOXH, 3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CIOCOOBI €0 MPEAOTBPALLICHUS.

OO6mast xapaktepucTuka 351eMeHTOB V A-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHHUS.
A30T, pacnpocTpaHeHHe B Mpupoje, HU3NIecKue M XMMHUUYECKHe CcBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dusznueckre U XUMHUYECKHE CBOMCTBA, MOMy4YeHne u npuMeHenne. Conmn aMMOHMS, UX GU3NUECKHE U XUMHYECKHE CBONCTBA,



npumeHeHue. KauecTBeHHas peakuus Ha MOHbBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJydyeHue, (PU3MYECKUe U XUMHUYECKUE
CBOiiCTBa (00IIME KAaK MPEACTAaBUTENs Kilacca KUCIOT U cneuuduueckue). Mcnonp3oBaHue HUTPATOB M COJEH aMMOHHMS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHil. XUMHUYECKOE 3arpsi3HEHHUE OKPYXAIoLIEH Cpelbl COSJUHEHUSMU a30Ta (KHCIOTHBIE
JOKIU, 3arps3HEHUE BO3/AyXa, MOYBBl U BOJNOEMOB). Docdop, amnorponHsle Moaudukauuu ¢Gocdopa, (u3HUecKue U
xumuueckue cporctBa. Oxcup ¢docdopa (V) u dochopHas kucinora, pu3nYecKHue U XMMHYECKUE CBOMCTBA, MOITYy4YEHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATBHBIX yI0OPEHU.

O6mmas xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTENEHU OKHCIICHUS.
VYrnepon, annoTponHble MOAU(UKAIIMU, PACIpOCTpaHeHUe B Ipupoze, (pU3nvYecKkue U XUMHUUYECKHe CBOMCTBA. AncopOims.
Kpyrosopor yriaepoga B mpuposae. Okcuisl yriepoja, ux (Qpu3nueckue M XMMUYECKHE CBOWCTBA, NEWCTBHE HA KUBBIC
OpraHu3Mbl, MOJyYeHHEe W NPUMEHEHHE. DKOJOTMYecKHe NpoOJieMbl, CBsi3aHHble C¢ okcuaoMm yriaepoaa (1V), rumotesa
rJI00aJIBHOTO TOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3 @ekT. YronbHas Kuciora U e€ conu, ux GU3MYecKue U XUMUYECKHe
CBOIICTBa, TMoJlyueHHe U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uOHBI. Mcrmosb3oBaHuEe KapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTU U CEJIBCKOM XO3sIICTBE.

[lepBoHavanbHble MOHATUS OO0 OpPraHMYECKMX BEIIECTBAX KaK O COEAMHEHUAX yriepoja (MeTaH, 3TaH, STHIIEH,
alleTUJICH, 3TaHOJI, INIMLEPHH, YKCYCHasl KucioTa). [IpupogHble HCTOYHUKH YIIIEBOIOPOAOB (YToJib, IPUPOAHBIN ra3, HeQTh),
IPOAYKTHI UX NepepaboTku (O€H3MH), X POJb B OBITY U MIPOMBIIITIEHHOCTH. [loHATHE 0 OMOJOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — U MX poJiU B KU3HU yeloBeKa. MarepuajlbHOE €AMHCTBO OPraHMYECKUX M HEOPraHWYECKUX
COEeIMHEHUH.

Kpemuuii, ero ¢usnyeckue 1 XuMUYECKHE CBOICTBa, MojyuyeHUe W npuMeHeHue. CoeauHEHUs KPEMHMsI B IPUPOJE.
O6mue npencraBieHusi 06 oxcuzae kpemuus (IV) um kpemuueBoil kucinore. CWIMKaThl, UX HCIOJIL30BAaHUE B OBITY, B
MPOMBIIUICHHOCTH. BakHeWIue CTpouTeNbHbIE MaTepualbl: KepaMuKa, CTEKJIO, IIEeMEHT, 0eTOoH, xene300eToH. [IpobiemMsr
0€30I1acHOr0 MCII0JIb30BAHUS CTPOUTENIbHBIX MAaTEPUAIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHue o0pa3lloB HEOPraHUYECKUX BELIECTB, CBOIMCTB COJIIHON KHUCIIOTHI, MPOBEIECHNE KAUECTBEHHBIX pEaklMil Ha
XJIOpUA-UOHBl U HAOIIOJCHHE NMPU3HAKOB MX TMPOTEKAHMS, OMBITHI, OTpakarolue (U3NYECKHe U XMUMHUYECKHE CBOWCTBA
rajJloreéHOB U MX COEJUHEHMH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEpUANIOB), O3HAKOMIIEHHE C oOpa3lamMu XJIOPUIOB



(ra;moreHuI0B), O3HAKOMJIEHHWE ¢ oOpasllaMu cepbl U €€ COeJUHEHUSIMU (BO3MOXKHO HCIOJIb30BAHHE BUICOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YTIMBaHMS caxapa MoJl ICMCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3yUCHUE XUMUUYECKUX
CBOMCTB pa30aBJI€HHON CEpHOMN KUCIOTHI, TPOBEJACHUE KAUYECTBEHHOM peakiuu Ha Cyib(haT-uoH U HAOIIOACHUE TIpU3HaKa e
MPOTEKaHMsI, O3HAKOMIJICHHE C (U3MYECKUMHU CBOMCTBaMu a3zora, pocdopa U UX coequHEHUM (BO3MOKHO HMCIOJIb30BAHUE
BHJIEOMATEpUATIOB), o0pa3iiaMu a30THBIX U (OChHOPHBIX yIOOpEHUM, MOTyuYeHHe, coOOMpaHue, pacro3HaBaHUE M U3YYCHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KAauyeCTBEHHBIX peaKlUi Ha MOH aMMOHMS U (ocdaT-uoH U U3YYEHUE NPHU3HAKOB HX
NPOTEKAHUsI, B3aUMOJICHCTBME KOHIICHTPUPOBAHHOM a30THOMW KHCJIOTBI C MeJbl0  (BO3MOXXHO  HCIOJIb30BAaHUE
BUJIEOMATEpUAIOB), W3YUEHHUE MOJIeJIe KPUCTANIMUECKUX pemeéToKk anmasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOrasa, IMOJyUYCHHE,
coOupaHue, pacro3HaBaHUE U W3yUYECHHE CBOMCTB YTIJIEKHCIIOrO ras3a, MpOBEJCHHUE KaueCTBEHHBIX peakIMi Ha KapOoHAT U
CUJIMKAT-UOHbI W W3yYECHHE TPHU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHWE C MPOAYKIUECH CHJIMKATHOW MPOMBIILICHHOCTH,
pelieHre SKCIEPUMEHTAbHBIX 3aj1a4 10 TeMe «BakHelie HeMeTaulbl U UX COSTUHEHUS.

MeTanjibl M UX COeTMHEHUS

OO61mast XxapakTepUCTHKa XUMUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHHUH X ToJIokeHus B [lepuonnueckoii cucreme
xumuyeckux anemeHToB J[. WM. MenneneeBa u crtpoeHuss aroMoB. CTpoeHue wmeramuioB. Mertamandeckas CBsI3b U
MeTaJUIM4ecKas KPpUCTANINYECKasl pelETKa. DNEKTPOXUMUYECKUN psAl HAPSKEHUH MeTalioB. OU3NUECKUE U XUMUYECKHUE
cBoiicTBa MeTauioB. O01mue crocoObl noaydeHus: MeTamioB. [oHsITHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI
ux oT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIICHHOCTH.

[[lenounble Metauibl: noJio)keHUe B [leprognueckon cucteMe XxuMuueckux sneMeHToB [[. Y. MenneneeBa, ctpoeHue
UX aTOMOB, HaxoxJeHue B mnpupoge. dusznueckue U XMMUYECKHE CBOWCTBA (HAa mpuMepe HaTpus U Kanus). Okcuasl u
TUAPOKCUABI HATpUS U Kanus. [[puMeHeHue mea0uHbIX METANIOB U UX COCIUHEHUI.

[[lenoyHoO3eMeENbHBIE METAJIIIBI MATHUM M KaJIbIIUMK: TTOJI0)KeHUE B [leprnoanyueckoi cucteMe XUMAYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJIEHUE B Npupoje. PU3NUECKUE U XUMUYECKHE CBOMCTBA MAarHusl U KaJbLUS.
Baxxneiimue coenMHEHMs Kbl (OKCUI, TUAPOKCHI, cOJn). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHUSI.



Amromunuii: nonoxenue B llepuognueckoit cucrteme xumuueckux snemeHToB JI. M. Menneneesa, crpoeHue atoma,
HaxoXJieHue B npupoje. Ouznueckue U XMMUYECKUE CBOWMCTBA altoOMUHUSA. AMGOTEpHbIE CBOMCTBA OKCHA M TUIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenune B llepmoamueckoil cucreme xumuueckux snemMeHTtoB Jl. M. MeHnneneeBa, cTpoeHue aroma,
HaxoX7eHue B npupoae. Puznyueckue 1 XMMUYECKHUE CBOMCTBA kere3a. OKcubl, THIpOKCUAbl U conu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMi METaJUIOB M CIUIABOB, UX (PU3MYECKUMH CBOMCTBAMH, M3YyUYEHHUE PE3yJbTaTOB KOPPO3UU
METaIOB (BO3MOKHO HCIIOJB30BAaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEWUCTBHS OKCHJIA KalbIUs M HATPHS C
BOJIOM (BO3MOKHO MCIOJIb30BAHKME BHJIEOMATEPHAIIOB), UCCIIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MPOIECCa TOPEHHUS Keye3a B
KHUCIIOpoJie (BO3MOKHO HMCIIOJIB30BAHUE BHJJICOMATEPHAIIOB), MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi HAa HWOHBI:
MarHus, Kajbllus, amomuHus, uHka, skene3a (II) m xenesa (), mequ (Il), HabmromeHue W omucaHWe MPOIIECCOB
OKpaIllMBaHMs MJIAMCHU WOHAMU HATPHS, Kajdus M KaJIbIUs (BO3MOKHO HCIIOJIB30BaHUE BUIEOMATEPUATIOB), UCCIEOBAHNE
aM(OTEpHBIX CBOMCTB THAPOKCHIA ATIOMUHUA M THUIPOKCHUAA IIMHKA, PEHICHHE OJKCIEPUMEHTAIBHBIX 3a]ad 0 TeMe
«BaxHeiilne MeTamibl U UX COCTUHEHUS».

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa n Marepuanbl B MOBCEIHEBHOM KU3HM 4elOBEKa. be3omacHOE HMCIOIb30BAHUE BELIECTB M XUMHYECKHUX
peakuuii B ObITy. [lepBast momoIs mpu XUMUUYECKUX 05KOTaX U OTPABIICHHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKawuield cpeanl (ImpeaeibHas JOoMycTUMash KOHIUEHTpalus BeilecTB, nainee — [1JIK).
Ponb xumMuu B perieHn# 3K0JI0TUUECKUX MPoOIeM.

Xumuueckuit IKCnepumenm:

U3y4deHue o0pa3ioB MaTEPHAIOB (CTEKIIO, CIIABbI METAIIIOB, TIOJTMMEPHBIC MaTEPUAIIHI ).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXNnpeIMETHBIX CBSI3€W MPU U3YUYEHUU XUMHUH B 9 KIlacce OCYILIECTBISETCS YEpE3 HCIOJIb30BaHUE KaK
OOIMX €CTeCTBEHHO-HAYYHBIX TOHATHNA, TaK W TOHSATHH, SBISIONIUXCS CHUCTEMHBIMH Il OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OO01mue ecTeCTBEHHO-HAYYHbIE MOHATHS: HaYYHBIM (DaKT, TUMOTE3a, 3aKOH, TEOPUs, aHAJIU3, CUHTE3, KIacCU(pUKALIHS,
NEePUOJUYHOCTh, HAOMIOACHUE, SKCHEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHUE, MOJENb, SBJICHHE, MAPHUKOBBIA 3(P(EKT,
TEXHOJIOT U, MATEPUAJIBI.

@dusnka: MaTepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI, HU30TONbI, PaAUOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUUECKUI 3apsiji, TPOBOAHUKHU, MOJYIPOBOAHUKHU, AUIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIlIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAsl peIETKA, CIIAaBbl, (PU3NYECKUE BEIUYUHBI, €ANHUIIbI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi:  gorocuHTe3, aAbixaHue, Ouocdepa, dSKocUCTEMa, MHUHEpPAIbHbIE YIOOpEHHUS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE HMCKOMAEMbIE, TOIUIMBO, BOJHBIC
peCypcehl.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YybTAaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIEro OOpa30BaHMs JIOCTUTAIOTCS B XOA€ OOydYeHHS
XUMUU B €IWHCTBE Yy4eOHOW M BOCHUTATEIBLHOW JESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHUHUCKUMU
COITMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU, MPUHATHIMU B OOIIECTBE MPaBUJIAMU U HOPMaMHU MOBEJICHUS
U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3ZBUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCSA CHUCTEMOW TO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAILMI U PaCUIMPEHUE OMbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAyYHOMY HACJICIUIO, TTOHUMAHUS
3HAYCHHUS XUMHYECKOW HAyKW B JKM3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHON HHpOpMaIel o
NEPEIOBbIX JOCTUKEHUSX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLUMAJIBHBIX HOPMax W MPaBWJIaAX MEXKIMYHOCTHBIX OTHOLIEHHWM B KOJUIEKTHBE, KOMMYHUKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Yy4eOHO-UCCIeT0BATENIbCKOM, TBOPYECKONW W JPYrHUX BUAAX NEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JACSATEIBHOCTH MPH BHITIOJHEHUN YUEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH
XUMHYECKUX DKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IMPOEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHUIO M B3aWMOIIOMOIIHU B
mpoliecce ATol yueOHOM MesaTeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBAPHUIIECH C MO3UIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMNS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEAKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH W COCTaBIIAIONIME OCHOBY JUIsl MOHUMAaHMs CYIIHOCTH HAy4YHOM KapTHUHBI MUpa, NpEACTaBiIeHUs 00



OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS NPUPOJABI, B3AUMOCBSA3AX YENOBEKA C IPUPOJHON CPENOW, O POJIM XUMHUHU B MIO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOAUMBIE IJisi OOBSCHEHUS
HaOJI0JaeMBbIX MPOIIECCOB W SBJICHUM, MO3HABATEIIbHOM, MH(POPMALMOHHON W YHUTATENbCKOW KYIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM padOThl C y4yeOHBIMM TEKCTaMH, CIPABOYHOW JIUTEPATYpOM, HOCTYNMHBIMU TEXHUYECKUMHU
cpelncTBaMu MHPOPMALIMOHHBIX TEXHOIOTUI;

UHTEepec K 00YUYEeHHIO U MTO3HAHUIO, JIFOO03HATENIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMO0OOpPa30BaHMIO, TPOEKTHON U
UCCJIeI0BATEIbCKOM A TENbHOCTH, K OCO3HAHHOMY BHIOOPY HANPABICHHOCTH U YPOBHS 00YUYEeHUS B JaJIbHEUIIEM;

4) popMuUpPOBAHUS KYJILTYPbI 3/10POBbSI:

OCO3HAaHHE IIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 *U3HU,
OCO3HAHHME TIOCJIEACTBUM M HENPUSTHE BPEAHBIX MNpPUBBIYEK (YMOTpeOJNeHUsT ajaKorojs, HApKOTUKOB, KypeHUs),
HEOOXOJIMMOCTH COOJIO/IEHUsI MpaBUil 0€30MacHOCTU MPU OOpalIeHHH C XMMUYECKHMMH BEIIECTBAMHU B OBITY U pealbHOU
KU3HH;

5) Tpy/10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY HM3Yy4YeHHIO Mpodeccuil U Tpyda pa3iUyHOTO POJa, YBaXKEHHE K TPYAy M pe3yibTaTam
TPYJIOBOM JESITENIbHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHHUS MPEIMETHBIX 3HAHUW IO XUMHUH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBLHON TPAeKTOPUU MPOAOIKEHHUS O0pa3oBaHUs C y4ETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCIEMHOW NPOo(ecCHOHATBLHON NESITEIBPHOCTH U PA3BHTHS HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTh aalITUPOBATHCS B IPOPECCUOHATILHOMN Cpejie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH I€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha 3eMJjie, OCHOBE €€ CYIIeCTBOBaHUS,
MOHMMaHUE LIEHHOCTHU 3/10POBOT0 U 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE [IEHHOCTU COOIOACHUS MpaBuil 0€30MacHOrO MOBEJACHU IpU paboTe C BelleCTBaMH,
a TAaK)K€ B CUTYALUAX, YTPOKAKOLIUX 30POBBIO U )KU3HHU JIIOJIEH;

CHOCOOHOCTH MPUMEHATH 3HAHHUS, TOJIy4aeMble IPU U3YYEHUH XUMHH, JUUIS PELICHMS 3a]1a4, CBA3AHHBIX C OKPYKaIOLIEH
NPUPOTHOM CpPeIoi, ISl TIOBBIILICHUS YPOBHS IKOJIOTUYECKOM KYIbTYPhI, 0OCO3HAHUS TJI00aTBbHOTO XapaKTepa 3KOJIOTHYECKUX



npo0JIeM U MyTed WX PEelIeHHs TOCPEICTBOM METOAO0B XUMHH, SKOJIOTHYECKOTO0 MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHON U COLIMATILHOU IPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe meTanpeIMETHBIX PE3yJNbTATOB BBIIEISAIOT 3HAUYMMBIE AJ1 (DOPMHUPOBAHUS MUPOBO33PEHUS OOLIEHAYUYHBIE
MOHATHS (3aKOH, TEOPUS, IPUHIUII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax MW TMO3BOJIAIOT Ha OCHOBE 3HAHMM W3 ATUX NpeaMeToB (HOPMHUPOBATH
Ope/CTaBieHue O LEJOCTHOM Hay4yHOW KapTHHE MHUpa, U YyHHUBEpcajbHble YyueOHble JAeicTBUS (IO3HABaTEIbHBIE,
KOMMYHUKAaTUBHbIC, PETYISITUBHBIE), KOTOpble oOOecneynBaroT (QOPMUPOBAHME TOTOBHOCTH K CAaMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILIECTBIICHUIO YUYEOHOU 1EATETbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble Jornueckue AeMcTBUA:

YMEHHMS HUCIIOJb30BAaTh NPUEMBI JIOTMYECKOTO MBILIJIEHUS IPU OCBOCHWM 3HAHUMN: PACKPBIBATH CMBICI XMUMHUUYECKUX
NOHSATHM (BBIIENSATh MX XapaKTepHblEe MPU3HAKH, YCTAHABIMBATH B3aMMOCBSA3b C APYTMMH TOHSTHSIMHU), HCIOJIb30BAThH
HOHATUS JUIsl OOBSICHEHUs] OTHENbHBIX (AKTOB M SBJICHMM, BBIOMpAaTh OCHOBAHMA M KPUTEPUM A KiIacCU(UKALUU
XUMHUYECKUX BEIIECTB M XHUMHUYECKUX peaKklui, YCTaHABIMBATh IPUUYUHHO-CIECJCTBECHHBIE CBSI3M MEXAY OOBEKTaMHU
U3y4YEHUs!, CTPOUTD JIOTMUECKHE pacCyKAeHUs (MHIYKTUBHBIE, I€IYKTUBHBIE, 10 aHAJIOTHN), 1€1aTh BEIBOJIbI U 3aKJIIOUEHUS;

YMEHHE NPUMEHATH B MpOLECCe MO3HAHMS MOHATHUS (IpEeIMETHbIE U METalnpeIMETHbIE), CUMBOJIINYECKUE (3HAKOBBIE)
MOJIEIM, HUCIOJb3yeMble B XMMHH, IPEOOpPa3OBbIBaTh UIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHbIE NPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTA), XUMUYecKast (opMysia U ypaBHEHHE XUMHUUYECKON peakuu — IpU PelIeHUH yueOHO-
IIO3HABATEJIbHBIX 3a7a4, C Y4ETOM 3TUX MOJECIIBHBIX IIPECTABICHUN BBIABIATh U XapaKTEpU30BaTh CYIECTBEHHBIC IIPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB W XHUMHUECKHUX PEaKIUil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIICACTBEHHBIE CBA3U U NIPOTUBOPEYMS B U3YYaEMbIX IIPOLIECCAX U ABICHUSAX.

ba3osrble ucciaenoBare/bCKue 1eHCTBHSA

YMEHHE HCIIOJIb30BATh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a TAK)KE€ B Ka4E€CTBE OCHOBBI JUIS
(opMuUpOBaHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHHI;



MpUOOpPETEHHE ONbITa MO IUJIAHUPOBAHUIO, OPraHU3AMU M MPOBEJACHUIO YUYECHUUYECKUX SKCIEPUMEHTOB, yMEHUE
HaOJII0/1aTh 32 XOJIOM IMPOIECCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €TI0 pe3yibTat, PopMyIupoBaTh 0OOOIIECHUSI U BBIBOIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIEIOBAHNUS, COCTABIIATH OTUET O MPOJICTAHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U WHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U (POpM MpencTaBiIeHUS,
MOJTy4aeMYI0 M3 pa3HbIX UCTOUYHMKOB (HAYUHO-TIOMYJISIPHAs JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPABOYHbBIE MMOCOOUS,
pecypcebl IHTEpHETA), KPUTHYECKU OIIEHUBATH MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(OPMAIIUIO;

yMEHUE PUMEHSTh Pa3IMUHbIe METOJbI M 3aMPOCHI TIPU MOUCKE U 0TOOpe MH(MOPMALIMK U COOTBETCTBYIOIIUX J1aHHBIX,
HEOOXOAUMBIX JJIsl BBIMOJHEHUSI YIYEOHBIX U MO3HABATENIBHBIX 3aJ71a4 OMpPEACIEHHOTO TUIA, MPUOOPETEHUE OIbITa B 00JACTH
UCIIOJIB30BaHUSI HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJ€HUE KYJIbTYpOM aKTHUBHOTO HCIOJIH30BAHUS
Pa3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BHIOMpATh ONTUMANbHYIO (OpMy TMpeacTaBlieHus WHpopManuu u
WUTIOCTPUPOBATh peIllaeMble 3aJlaud  HECJOXKHBIMH CXEMaMH, JuarpaMMaMu, JApyruMu dopmMaMu Tpapukd U UX
KOMOWHAIIHSIMU;

yMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce yueOHOM U MCCIIeNOBaTEeNbCKON AESTENBHOCTH MHPOPMAIUIO O
BJIIMSTHUU TIPOMBIINIEHHOCTH, CEJIbCKOTO XO3SCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOM CpeIbl.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHS:

YMEHHS 3aJlaBaTh BOIPOCH! (B XOJ€ Auanora u (Uiu) AUCKYCCHM) IO CYIIECTBY O00CYXIaeMOW TeMbI, (pOpMYyIUPOBAThH
CBOM MPEJJIOKEHUSI OTHOCUTEILHO BBITIOJTHEHUS MTPEIIOKCHHON 3a/1a4u;

YMEHHS TPEJICTABIATh MOJYyYCHHBIC PE3yIbTaThl MO3HABATEIBHON JESITENIBHOCTH B YCTHBIX M MHUCHBMEHHBIX TEKCTaX;
JeNaTh TPE3CHTAIMIO0 PEe3yIbTaTOB BBIMOJHEHUS XWMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOro OmbITa, JabopaTopHOH
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4E€OHOTrO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENIbHOM M HCCIEA0BATEIBCKOM
JESTENHHOCTH TPU PEUICHUU BO3HHUKAIOIMIMX MPOOJEM Ha OCHOBE y4y€Ta OOIMMX HWHTEPECOB U COTJIACOBAHMS MO3UIUN
(o6cyxnenuns, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIUS COBMECTHBIX JEHCTBUH, ONPEACICHUE KPUTEPHUEB 110
OIICHKE KayeCTBa BHITIOJIHEHHON pabOTHI U IPYTHE).



PeryisiTuBHbIC YHHBepcaJIbHbIE YUeOHbIe IeficCTBUS:
YMEHHUE CaMOCTOSITENIbHO OMNpPEAENATh LN ACATENbHOCTH, IUIAHUPOBATh, OCYILIECTBIATH, KOHTPOJIUPOBATH U IPHU
HEO0OXOIUMOCTU KOPPEKTUPOBATH CBOKO JIE€ATEIBbHOCTh, BBIOMpPATh Hambosee 3(pPeKTUBHBIE CIOCOOBI pElIEHUs y4EeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSITENIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH MPEMJIOKEHHBIM aJrOpUTM JACUCTBUI mpH
BBINIOJIHEHUHU 33a/IaHUM C YYETOM TOJYyYEHUs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX, OLICHUBAThH
COOTBETCTBHE TMOJIYYEHHOIO pE3yJibTaTa 3asBICHHOW II€JIM, YMEHHME WCIOJNb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI,
npearaemMbie B YCIOBUM 3a1aHUM.
HNPEAMETHBIE PE3YJIBTATDBI
B cocrtaBe mnpeaMeTHbIX pE3yJNbTATOB [0 OCBOEHUIO O00S3aTEIBHOTO COJAEPKAaHUSA, YCTAHOBJIECHHOTO JaHHOU
denepanbHOil pabodeil MporpamMMmoi, BBIAEISIOT: OCBOEHHBbIE OOYYAIONIMMHCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JeNCcTBUH, crienuduueckue i IpeIMEeTHON 00s1acTh «XUMHUS», BUABI JCSITEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS, €r0
UHTEPIIpETaluu, TPeoOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.
K xonity o6yuenus B 8 Kkiacce nmpeaMeTHbIE PE3ybTaThl HA 0230BOM YPOBHE JOKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y
00y4aroUINXCcs YMEHUMN:
e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUI: aTOM, MOJIEKYJA, XUMHUYECKHI 3JIEMEHT, IIPOCTOE BEIECTBO,
CJIO)KHOE BEIIECTBO, CMECh (OJHOPOIHASL U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS ATOMHAsA U MOJIEKYJISIpHAsI
Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSIPDHAs Macca, MaccoBas JOJIsI XMMHUYECKOIO IEMEHTA B COCAUMHEHUH,
MOJISIpHBIN 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUUYECKast
peaxiusi, Ki1accuukanys peakuuil: peakuu COSAMHEHHUS, PEaKLUH pa3IoKEHUs, peakluu 3aMeLIeHMs], peakluu
o0MeHa, 3K30- U SHAOTEPMHUECKUE PEaKIUH, TeII0BON 3(P(EKT peakuuu, siAPO aToMa, SJIEKTPOHHBIN clI0i atoma,
aTOMHasi OpOHTalb, paguyc aToMa, XUMUYECKasl CBsA3b, MOJSPHAs U HEMOJSIPHAs. KOBAJIEHTHAS CBSA3b, HOHHAS CBA3b,
WOH, KaTUOH, aHUOH, pacTBOP, MAaccoOBas J10JIsI BEIIeCTBA (IIPOLIEHTHAS KOHLEHTpAL|s) B PACTBOPE;

e WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHATH 3TU IMOHATHSA NPU OIMCAHUU BEILECTB
U UX MIPEBPALICHUN;

e HCHOJB30BaTh XUMUYECKYIO CUMBOJIHUKY JIJISl COCTaBICHUS (DOPMYIT BEIIECTB M YPAaBHEHUM XUMHUECKUX PEAKIIHIA;



ONpEJENsITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENEHb OKHUCJICHHUS 3JEMEHTOB B
OMHApPHBIX COECIUHEHUSX, MPUHAMJIEHKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHHMM MO (opMynam, BUJ
XUMHYECKOU CBsI3U (KOBAJEHTHAs! U MOHHAS) B HEOPTAaHUYECKUX COSTUHEHMSIX;

packpeiBath cMbIci [lepuoanyeckoro 3akona [[. M. MeHnneneeBa: 1eMOHCTpUPOBATh ITIOHUMAHUE NEPUOAUYECKON
3aBUCUMOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUSA B llepuoanueckon cucreme, 3aKOHOB COXPAHEHUS
MAacChl BELIECTB, IOCTOSIHCTBA COCTABA, ATOMHO--MOJIEKYJIIPHOIO YYEHUS, 3aKOHa ABOTaapo;

ONMKCHIBATh M XapaKTepu30BaTh TabmuuHyto popmy llepuoamyeckoil cuCTeMbl XUMHUUYECKHX 3JIEMEHTOB: pa3inyaTh
MOHATHUS «r1aBHas noarpymnmna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», manbie u Oonblline MEPUOJIBI,
COOTHOCHTH 0003HaUYeHUs, KOTOpble uMetoTcsl B Tabnuie «llepuoanueckas cuctema xumuueckux snemenTon /. U.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa,
o0111ee YMCIIO 3JIEKTPOHOB U paclpeAesIeHUue UX IO AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE AIIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUYECKHUE PeaKuu (TI0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY D (DEKTy);

XapaKTepHu30BaTh (OMMUCHIBATh) 00IIME XMMHUECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX KJI1AaCCOB, HOATBEPKAasi ONMCAHHUE
[IpUMEpaMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KA4€CTBEHHOI'O COCTAaBa, BO3MOXHOCTH IIPOTEKaHUs
XUMUYECKUX NPEBPALLECHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO JJIEMEHTA
1o ¢popMyJie COeAMHEHNUS, MACCOBYIO JOJI0 BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOM

peakuuu;
MIPUMEHSTh OCHOBHBIE ONEPAMU MBICIUTENBHON AEATEIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHUE, 000O0IleHHUE,
CUCTEeMaTH3alliI0, KIACCU(UKAINIO, BBISIBICHUE NPUYUHHO--CIEJCTBEHHBIX CBSI3eM — JUIsI HW3y4eHUsS CBOWCTB
BEIIECTB M XUMHYECKHX PpEaKIMi, E€CTECTBEHHO-HAyYHbIE METOJAbl TO3HAHWS — HAONIOJCHHE, W3MEpEHUeE,

MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );
CJIEIOBATh TMpaBUJIaM TOJB30BaHMS XUMHUYECKOW TMOCYI0M M JabopaTOpHBIM OOOpPYIOBAHHEM, a TAKKE MpPaBHIIaM
oOparieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU TIO BHITIOJHEHUIO Ta00PATOPHBIX XUMHUECKHUX OIBITOB



M0 TOJIYYEHUIO M COOMpAHUI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
ONpeAeIEHHON MAaCCOBOM J0JIEM pAaCTBOPEHHOIO BEILLECTBA, IJIAHUPOBATH U IIPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI
M0 PAaCIO3HABAHMIO PACTBOPOB MIEIOUEH M KUCIOT C IOMOIIBIO HHAUKATOPOB (JTAKMYC, (heHOM(PTaNICHH, METHIOPAHK

U Jpyrue).

K koHIy 00yueHus B 9 Kiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTpaXaTh CHOPMHUPOBAHHOCTD Y
o0Oy4aromuxcs yMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUYECKUI 2JIEMEHT, aTOM, MOJIEKyJia, MOH, KATHOH, aHUOH,
MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD, JICKTPOOTPUIIATEILHOCTD, CTEIICHh OKUCIICHUS, XUMHUECKas
peaKkiusi, XMMHYECKas CBsI3b, TEIUIOBOM A(QEeKT peakiuu, MOJb, MOJSPHBIA O00BEM, PACTBOP, DJICKTPOJUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTHYECKAsl JUCCOLMAIUS, PEaKIMM HOHHOr0 OOMEHa, KaTaliu3aTrop, XUMHUUYECKOE
paBHOBecue, oOpaTUMble U HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, OKHCIHUTEINb,
BOCCTAHOBHTEIIb, OKHCIICHHE W BOCCTAHOBJICHHE, AJJIOTPONUs, aM(POTEPHOCTb, XMMHUYECKas CBs3b (KOBaJCHTHAaS,
WOHHAs, METAJUIMYeCKas), KPUCTA/UIMUECKas pEIIETKA, KOPPO3Us METAIIOB, CIUIABbl, CKOPOCTh XHUMHUYECKOU
peakiuu, npeaenbHo nonyctumas konuentpauus 111K BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH 3TH MOHATHS IPU ONTMCAHUU BELIECTB
U UX MPEBpPAILCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISl COCTaBIIEHUS (POPMYJT BELIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIUM;
ONpENENATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHUX AJIEMEHTOB B COEAMHEHUSAX Pa3JIMYHOIO COCTaBa,
MPUHAJICKHOCTh BEIHIECTB K OMPEAeNEHHOMY KiacCy COCAMHEHHH 1o QopMynaMm, BUJ XUMUYECKOW CBSI3U
(koBaJIeHTHAsI, NOHHAS, METAIJTMYECKAsi) B HEOPTaHUYECKUX COCTUHEHUSIX, 3apsij MOHA MO0 XUMUYECKOH (opMmyre,
XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpbiBaTh cMbICH [lepuonndeckoro 3akona . 1. MenneneeBa u 1I€EMOHCTPUPOBATH €r0 MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuonnueckoil CHUCTEMBI XMMHYECKHX JJIEMEHTOB: pPa3MyaTh IMOHSATHUSA
«riaBHas noAarpynmna (A-rpynma)» u «nodounas noarpynmna (b-rpynmna)», manbie U 00JIbIINE TEPUOJIBI, COOTHOCUTD
0003HaueHUs, KOTOPHIE UMEIOTCSI B TIEPHOINYECKON TaOJHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB



XUMHAYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, oOIIee YHCIO IEKTPOHOB U paclpeiesieHue WX MO DJIEKTPOHHBIM
CJIOSIM), OOBSICHITH OOITUE 3aKOHOMEPHOCTH B N3MEHEHUHU CBOMCTB JIEMEHTOB U UX COCIMHCHHM B TIPEIeiaX MaJbIX
MIEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIACCU(DHUIIMPOBATH XUMUYCCKUE FIICMEHTBI, HECOPTAaHUUYECKHUE BEIIECTBA, XUMHUUYECKHUE PEAKITUH (TIO YUCITY U COCTaBY
YYaCTBYIOIIUX B PEaKIMH BEMICCTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHUIO CTCICHEHW OKHMCIICHUS XUMHUYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME M CIENU(PHUESCKHE XMMHYECKHUE CBOWCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB,
MOATBEPXKAasi OINKMCAHWE TMPUMEpPaMU MOJICKYJIAPHBIX W HWOHHBIX YPAaBHCHHH COOTBETCTBYIONIUX XUMHUYECKHX
pEeaKLHnii;

COCTaBIIATh YPAaBHCHHS AJICKTPOJUTUYCCKON TUCCOIMAIIMKM KHCIIOT, IIEJI0Yel M COJICH, MOJHBIC M COKpaIIEHHbBIC
YpaBHCHHS pEaKIMi MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMi, MOJTBEP)KIAIONIUX CYIISCTBOBAHHE T'C€HETHUYCCKOU
CBSI3M MKy BEIICCTBAMH Pa3IMYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMKA ITOCPEJACTBOM COCTABIICHUS DJICKTPOHHOTO
OaJlaHca ATUX PEaKIINii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX
NPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUUYECKOTO dJIeMEHTa
o (Gopmyse coeuHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUEThI IO YPABHEHUIO XUMUYECKON
peakuuu;

coOI0JaTh TpaBWiIa MOJH30BaHUS XMMUUYECKOW MOCYON M J1abOpaTOpHBIM 00OpYIOBaHHWEM, a TaKXKe IMpaBUiIa
oOpalieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMH IO BBITTOJIHEHHUIO TAOOPATOPHBIX XMMUYECKUX OMBITOB
IO TOJYYEHUI0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKHUCIIOTO Ta3a);

MPOBOJUTH PEAKIIUHU, TOATBEPIKAAIONINE KAYeCTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB: PACNO3HABATH OMBITHBHIM
nyTéM XJIOpUA-, OpOMUI-, HOAUA-, KapOoHaT-, hocdar-, CUTUKAT-, Cyab(haT-, TUAPOKCUA-UOHBI, KATHOHBI AMMOHHMS
Y MOHBI U3YYCHHBIX METAIIOB, IPUCYTCTBYIONIME B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIECTB;



e ITIPUMCHATHL OCHOBHBIC OIICpallU MBICIIUTEIBHOM ACATCIbHOCTH — aHAaJIM3 M CHHTC3, CpPAaBHCHHUC, O606H_[CHI/IC,
CUCTCMATHU3alIHUI0, BBIABJICHUC IMPUYNMHHO-CICACTBCHHBIX CBSI3CH — A1 U3YyUYCHUA CBOMCTB BCIICCTB U XUMHWYCCKHUX

peaKkiuii, eCTeCTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJIOJCHUE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN).



TemaTnyeckoe JIaHupoBaHue

8 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U n DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM NMPOrpamMMblI Bcero KonTtp.padoTni paKt. o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubnmorexa LOK
' p https://m.edsoo0.ru/7f41837c
JESITENILHOCTH YEJIOBEKA
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucnorax u bu6mmoreka [JOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro mno pazneny 30



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

Paznean 3. Illepuoanyeckuii 3axkon u llepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa
XuMudeckasi CBS3b. BuGmiorexa LIOK
32 OxucautensHo- 8 https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTCJIBHBIC PCAKIINN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 brbmorexa [TOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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