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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o XMMuM Ha YpOBHE OCHOBHOI'O 00IIeT0 00Opa30BaHUsI COCTABJICHA HA OCHOBE TPeOOBAaHMI K pe3yJibTaTam
OCBOEHHSI OCHOBHOM 00pa3zoBaTeNlbHOM MpPOrpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeactaBieHHsix B PI'OC 000, a
TakkKe Ha OCHOBe (enepanbHON paboded mporpaMMbl BOCHUTAHMS M C y4€TOM KOHIICIIMU TPENoJIaBaHUs y4eOHOro
npeameta «XuMus» B 00pazoBaTelibHbIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu Ja€T TPEACTaBICHUE O IMENsIX, oOImel crpaTterud OOy4deHHUs, BOCIHUTAHUS W Pa3BUTHS
o0ydJaromuxcs cpeicTBaMU yueOHOTo MpeIMETa, yCTaHABIIUBAET 0053aTeNIbHOE MPEAMETHOE COACPKaHUE, TPeayCMaTpUBaAET
pacmpenesnieHue €ro Mo KiaccaM W CTPYKTYpUPOBAaHHME MO pasjeiaM U TeMaM MporpaMMbl MO XUMHUU, ONPEACAET
KOJIMYECTBEHHBIC U KAUECTBEHHBIE XapaKTEPUCTUKU COAECPKAHHUS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHUS] XUMUM C
y4€TOM MEXIPEAMETHBIX U BHYTPHUIPEJAMETHBIX CBS3€M, JIOTMKM Y4eOHOTO TIpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOy4aromuxcs, OmnpeaesieT BO3MOKHOCTU MpeaMeTa sl peaju3aluuud TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUSI OCHOBHOU
o0Opa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHMs, a Takke TpeOOBaHUM K pe3yibTaTaM O0ydeHHs
XMMHH Ha YPOBHE 1€l u3y4eHus MpeIMeTa U OCHOBHBIX BHIOB YUE€OHO-TI03HABATEIHLHON IEATEILHOCTH 00YUYaroIIerocs Mo
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XHUMHUH CIY)KUT OCHOBOH i (OpPMHUpPOBAHUS MHUPOBO33PEHUS OOYUYaIOUIErocsi, €ro MPeACTABICHUA O
MaTEpHAIbHOM €JIMHCTBE MHUPA, BAXHYIO POJIb MrpailoT (GopMUpyeMble XUMHUEW MPECTABICHUS O B3aWMOIPEBPAIICHUSIX
AHEPrUU U 00 IBOJIOIUHU BEUIECTB B MIPUPOJIE, O MYTIX PEIICHUS TI100aJbHBIX TPOOIEM YCTONYMBOTO pa3BUTHS YEIOBEUECTBA
— CBIPBEBOM, PHEPTETHYECKOM, MUIIEBOIN M IKOJIOTHIECKON 0€30MacHOCTH, MPOOIIeM 31paBOOXPaHEHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET pealu3aiii BO3MOXKHOCTEH JJII CaMOpPa3BUTHS U (POPMUPOBAHUS KYyJIbTYpbl JTUYHOCTH, €€ OoOmmIel u
(GYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHHUE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH OO0ydYarolmuXcs, HaBBIKOB MX
CaMOCTOSTETILHON Y4eOHOW AESTEIBHOCTH, IKCIIEPUMEHTANBHBIX M HCCIEAOBATEIBCKUX YMEHUN, HEOOXOMUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(HECCHOHATBLHON eI TeTbHOCTH;



3HAKOMUT CO CHENU(PUKON HAYYHOTO MBIILUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO B3TJIs[a HA €AUHCTBO MPUPOLI U
YeJIOBEKa, SBJISIETCS OTBETCTBEHHBIM ATaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyUYarOIINXCs;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHKe 00yJarOIIUXCS.

JlanHble HaIpaBlieHUs] B OOY4EHUHU XUMHUHM O0ECTICUMBAIOTCS cHelU(UKON coAepkaHusi yueOHOro mpeaMeTa, KOTOPhId
SIBJISIETCS TE€IarOTMYECKU aJallTUPOBAHHBIM OTpaKeHHeM 0a30BOI HAYKU XUMUM Ha OMPE/IeIEHHOM dTare €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO OOIIEro OOpa3oBaHUSI OPUEHTHUPOBAH Ha OCBOCHHE OOYYAIOITUMHUCS CUCTEMBI
NEePBOHAYAIBHBIX TIOHSATUM XUMHUU, OCHOB HEOPTaHWYECKOW XUMHUU M HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX TOHSTUM
OpraHUYeCKOM XUMHHU.

CtpykTypa colepaHus MPOTPpaMMbl MO0 XMUMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOAa K €€ H3Y4YCHHIO.
ConepxaHue CKIAJbIBAETCS U3 CUCTEMBI MOHATUM O XMMUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUH O XUMUYECKOU
peakuuu. O6e 3TH CHCTEMBbl CTPYKTYPHO OPraHM30BaHBI MO MPHUHIUIY IOCIEA0BATEIILHOTO Pa3BUTHs 3HAHUW HAa OCHOBE
TEOPETHYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOTI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— IPEJICTaBICHUHN 00 ANEKTPOTUTHIECKON TUCCOLUAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS paccMaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKH TOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
Pa3BHBAIOTCA TOCJEAOBATENIHO OT OJIHOTO YPOBHSI K JIPYrOMY, BBITIONHSS (DYHKIIMH OOBSICHEHHS M TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOTYYECHUS U3y4aeMbIX BELIECTB.

OcBoeHue MpOrpaMMbl MO XHUMHH CIIOCOOCTBYET (OPMHUPOBAHMUIO TMPEJCTABICHUS O XUMHYECKOW COCTaBJISIONIEH
Hay4YHOM KapTUHBI MHUpA B JIOTMKE €€ CUCTEMHOW MPHUPOIbI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJIaM
MO3HAaHUSl B Hayke. M3ydyeHne XUMUU MPOUCXOJMUT C NMPUBJICYCHUEM 3HAHUM U3 paHEee M3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipy w3ydYeHNH XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHUYECKON HAYKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW IEATEeIbHOCTH 4YeJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. 3ajada



y4eOHOI0 MpeaMeTa COCTOUT B ((OPMUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUN — BaXKHEUIINX (DAKTOB, MOHATUHN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUM, TOCTYMHBIX O0OOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B MPUOOIICHUU K
HAay4YHbIM METOJaM TIO3HAHHUS TMPU H3YYCHUH BEIIECTB M XUMUYECKUX peakiuid, B (OPMUPOBAHUU U Pa3BUTUU
MMO3HABATEIBHBIX YMEHMM U WX MPUMEHEHUU B Yy4yeOHO-IO3HABATEIbHOW U Y4eOHO-UCCIIEAOBATEILCKOU IEATEIbHOCTH,
OCBOCHUU TIpaBUJI 0€30MacHOro oOpallieHusl C BEIECTBAMH B MTOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XuMUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl BAXKHOE 3HAYEHUE MPUOOPEI TaKue 1eH, Kak:

— (¢opMupoBaHUE UWHTEIUICKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €amMoOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IIPUHSTUIO PEIICHHH, CIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

— HaIPaBJICHHOCTh OOYYEHUSI Ha CUCTEMATHUUECKOE MPHOOIIEHUE O0YyJaroONIMXCsl K CAMOCTOSTEIbHON MMO3HABATEIBHOM
NeATeIbHOCTH, HAYYHBIM METO/1aM MO3HaHUS, (DOPMUPYIOIITUM MOTUBAITUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMMUU;

— obecrieueHre yCJIOBHUM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYYAIOIIMMUCS OIBITa Pa3HOOOpa3HOW JEATETbHOCTH,
MO3HAHUSI U CaMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEpPCAJbHOE 3HAYCHHUE MJIs
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (opMupoBaHue 0011 QyHKIIMOHATFHON U €CTEeCTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSCHATH U
OLICHUBAThH SIBJICHUS OKPYXKAIOIIEr0 MHUPA, UCIOJIb3YSl 3HAHUS U OIBIT, MOJTYyYEHHbIE NIPU U3YyYEHUH XUMUU, NIPUMEHATh UX
IIpU peIeHUH MPoOJIeM B MOBCETHEBHOW KU3HU U TPYIOBOM €SI TEIbHOCTH;

— ¢dopmupoBaHuEe y OOyYarOMIMXCAd TYMAHUCTUYECKUX OTHOIICHUH, TOHMMAaHUS IEHHOCTH XUMHMYECKUX 3HAHUHW IS
BBIPA0OTKH HKOJIOTUYECKHU I11€I€CO00pPa3HOr0 MOBEICHUS B OBITY U TPYJOBOM NEATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETO
310pOBbS U OKPY’KAIOILIEH IPUPOJTHON CPEBI;

— pa3BUTHE MOTHBALMA K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJII0O M CAaMOBOCTIHMTAHHIO HA OCHOBE YCBOCHHUS
00IIIeYeI0BEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIISI M HAMPABICHHOCTH JAIbHEUIIIETO 00yUYeHUS.

OO6miee yncio 9acoB, OTBEACHHBIX JIJIST M3YUYCHHUS XMMUU HAa YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHMs, COCTABISIET B §
Kj1acce — 68 yacoB (2 4yaca B HEJEINIO).



COIAEPKXAHUE OBYUYEHUASA

IlepBoHayaibHbIe XUMUYECKUE TOHATHS

IIpenmer xumun. Ponp XMMUM B J)KU3HU 4enoBeKa. XUMUs B CUCTEME HayK. Tena u BenjectBa. PU3NYECKUe CBOMCTBA
BEIECTB. ArperaTHoe coctosinue BemecTB. [loHsaTHe 0 MeToAax mo3HaHus B XuMuM. YucTthie BemiecTBa U cMecu. CrnocoOsl
paszeneHus: cMecei.

ATOMBI U MOJICKYJIbl. XUMUYECKHE dJIeMEHThl. CUMBOJIBI XMMHUYECKUX 3JE€MEHTOB. [IpocThie U CIOXKHBIC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XMMHYECKMX DJEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHass atomMHass Macca. OTHocuTeNnbHas MOJEKyJsgpHas Macca. MaccoBas JO0JsS XMMHYECKOTO 3JEMEHTa B
COCJIMHEHHUHU.

KomnuectBo BemecTBa. Moisib. MonsipHas mMacca. B3auMOCBSI3b KOJNMYECTBA, MACChl M YHCJIA CTPYKTYPHBIX €IUHUIL
BeniecTBa. Pacu€rel o popmyliaM XUuMHUYECKUX COCTMHEHU.

@u3nuecKkue U XUMHUYECKHE SIBICHUA. XUMHUYECKas peakuus M €€ MpHU3HAKU. 3aKOH COXPAHEHHsS MAacChl BEIIECTB.
Xumuueckue ypaBHeHus. Kiiaccudukanys XMMUYeCKUX peakiuil (COeIuHEHus, Pa3ioKeHUs, 3aMEIIeHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYI0M, MpaBuiIaMu pabOThl B J1Ja00OpaTopuu M MpuéMamMu oOpalieHus: ¢ J1adopaTOpHBIM
o0opy/I0BaHMEM, H3YyYCHHE W OINHUCAaHUE (PU3MUECKUX CBOWCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOICHUE
¢usnueckux (IIaBIEHUE BOCKA, TASHUE JIb/Ia, PACTUPAHUE caxapa B CTYIKE, KUIMCHUE U KOHACHCAIIMS BOJbI) M XUMUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOMN MPOBOJOKH, B3aUMOJICHCTBUE Mea ¢ KUCIIOTOM) SIBJICHUM, HAOII0ICHHUE U OMMCAaHUE
MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakinii (pa3ioKeHue caxapa, B3aUMOJCHCTBHUE CEPHON KUCIOTHI C XJIOPUAOM Oapws,
paznoxenue ruapokcuaa meau (II) mpum HarpeBanuu, B3aumoneiicTBue xene3a ¢ pactBopoMm coiu Mmenu (Il), mzyuenue
CIIOCOOOB pa3feieHHus] CMECed: C TOMOIIbI0 MarHuTa, (GUIbTpoBaHHWE, BHIMAPUBAHUE, AUCTHILIAIMUSA, XpomaTtorpadus,
MPOBEJICHUE OYHMCTKU TIOBAPEHHOMN COJIM, HAOIIO/ICHWE W OMHCAHWE PE3YIhTATOB MPOBEACHUS OIBITA, WIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHHs MacChl, CO3/JaHle MOJIeJiel MOJIEKY (IIapOCTEPKHEBBIX).

Ba:kHeililne nmpeacTaBUTe I HEOPraHMYECKHUX BellleCTB



Bo3nyx — cmech raso. CoctaB Bo3nyxa. Kucimopon — 3ieMEHT M MpOCTOe BellecTBO. HaxoxkzaeHue kucioponaa B
npupoae, (Quznyeckue M XUMHUYecKHe cBoilcTBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue kuciopoga. CrocoObl
MOJIyYeHHUs KHUCJIOpoAa B JIAOOpaTOpUM U MPOMBINIIEHHOCTH. KpyroBopoT kuciopoga B mpupoje. O30H — amuioTpomHas
MOAU(pUKALMS KUCIOPOIA.

TemoBoil 3PGHEeKT XUMUYECKOM peakiuh, TEPMOXUMHUYECKUE YypaBHEHHUS, DK30- M DHJOTEPMUUYECKHE PEaKIIHH.
TomnmuBo: yroib 1 MeTaH. 3arpsi3HEHHE BO3/yXa, YCUIICHHE MapHUKOBOTO0 3P eKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BeriecTBo. HaxoxkaeHue Bojopoja B npupoje, Gu3ndeckue U XMMHYECKUE CBOMCTBA,
IpUMEHEHHe, CTIoco0bI osydeHust. Kuciaorsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoWcTBa BOJbl. Boma kak pactBoputenb. PactBophl. HachlllleHHbIE M HEHACHIIIEHHBIE PAacTBOPBI.
PacTtBopuMOCTh BellecTB B BOJie. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOAbl. OcHoBaHus. Poib
pPacTBOPOB B MPUPOJE U B KU3HH 4esioBeka. KpyroBopot Bozibl B pupoje. 3arpsi3HeHUe TPUPOIHbIX BoA. OXpaHa U OUHCTKA
IPUPOJHBIX BO/I.

Knaccuduxanus neopranmdyeckux coenumHenuil. Oxkcunbl. Kiaccudukaius OKCHAOB: cosieoOpa3yromire (OCHOBHBIE,
KHUCTIOTHBIE, aM(pOTepHBIe) U HecoseoOpazyromre. Homenknatypa okcuaoB. @u3ndeckue 1 XUMUYECKHE CBOWCTBA OKCHUIOB.
[Tomyuenue OKCHIOB.

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

Kucnotel. Knaccuduxamus kucnor. Homenknmatypa kucior. @usznueckne U XUMUYECKHE CBOWCTBAa KHCIOT. Psin
aktuBHOocTH MeTauioB H. H. bekerona. [lonydyenne kucmuor.

Conu. Homenkiarypa coneil. @uznueckue u xumuueckue cBorctna coiieid. [lomydenue coneil.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OMpEJICTICHUE COJICPKaHMs KHCIOpOa B BO3AyXe, MOJTydeHHe, COOMpanne, paclio3HaBaHUE W M3yYCHHE
CBOMCTB KHCIIOpOJa, HAOMIOIEHUE B3aUMOJECHUCTBUS BEILIECTB C KUCJIOPOAOM M YCIOBHUSI BOSHMKHOBEHHUS M MPEKpALICHUS
ropeHus (1mokapa), 03HaKOMJICHHE C 00pa3IlaMH OKCHJIOB M OTIMCAaHUE UX CBOMCTB, MOJIy4YeHHUE, COOMpaHHE, paclio3HAaBaHUE U



M3y4YeHHE CBOMCTB BOJOpojAa (ropeHue), B3aumojencTsue Boaopoja ¢ okcuaom Mmeau () (Bo3mMokHO ucmosb3oBaHUE
BUJICOMATEPUATIOB), HAOJIOJICHHE OOpa3IlOB BEIIECTB KOJIMYECTBOM | MOJb, UCCIETOBaHUE OCOOCHHOCTEH pacTBOpEHUS
BELIECTB C PA3JUYHOM PACTBOPUMOCTHIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOM MACCOBOM J0JEU PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICUCTBUE BOJABI C METaJUIaMH (HaTpUEM M KaJbI[ueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),
UCCJIeOBaHNE 00pa3I0B HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOCHNE U3MEHEHUS OKPACKHU WHIUKATOPOB B
pacTBOpax KHUCJIOT W Iesiodel, udydeHue BizaumojeictBus okcuaa menu (1) ¢ pacTBopoM cepHO#l KUCIOTHI, KHUCIOT C
MeTaJlaMH, peakluil HeHTpaiu3aluu, MoJiydeHue HEePaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METalljia JAPYTUM W3
pacTBopa CoJiM, pelieHrne SKCIIEPUMEHTANIbHBIX 33J1a4 10 TeMe «BakHeuIre Kiacchl HEOPraHUUECKUX COCTMHCHU.

Iepunoanuecknii 3axkoH u Ilepmoamueckas cucrema xumu4yeckux 3djemeHToB JI. M. MenneaeeBa. Ctpoenue
aToMoB. XMMHUYecKas CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[TepBbie MOMBITKU KIACCU(DUKAIIUM XUMUYECKUX 3JIeMeHTOB. [IoHSATHE O Tpymmax CXOJIHBIX AJIEMEHTOB (IIETOYHBIC U
IEJIOYHO3EMEIIbHBIE METaJUIbl, TaJIOr€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHIBI U
TUAPOKCHUBIL.

ITepuonnueckuit 3akoH. [lepuonnueckas cucrema xumudeckux aneMeHToB J[. M. MenneneeBa. Koporkonepruoanas u
JuMHHOTIepHoaHas GopMbl [lepuonuyeckoit cucreMbl xumuueckux sneMeHToB J[. WM. Menneneesa. [lepuonbl U rpynimsl.
@u3HYECKU CMBICI MTOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI 3JIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UYE€K aTOMOB MEPBBIX
20 xummuyeckux snmeMeHToB llepuoamdeckoit cucremsl [{. . MenneneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA IO €T0
nonoxeHuro B llepuoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XUMUYECKHX 3JIEMEHTOB, METANTMYECKUX U HEMETAJUIMYECKUX CBOMCTB
10 TpyNIlaM U NEePHOJIaM.

3nauenue Ilepuogmyeckoro 3akoHa u Ileprognyueckoil CUCTEMBl XMMHUYECKUX AJIEMEHTOB [IJIi Pa3BUTHUS HAYKH U
npaktuku. [{. 1. MenaeneeB — yu€HbIN U TPAXKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJspHAas M HEMNOJSApPHAs) CBsI3b. OJEKTPOOTPULIATEIIBHOCTh XUMHYECKUX
aneMeHToB. IoHHas CBS3b.



Crenenbp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. IIporecchl OKUCIEHHUS W BOCCTAHOBJICHUA.
OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

n3yueHue oOpasIloB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICUCTBUE TUPOKCU/IA IIMHKA C PACTBOPAMU KUCIOT U
nieJioued, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIMINX MPUMEPHl OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX pEakiuil (roOpeHHe,
pEaKIUM pa3I0KEHUSI, COCTUHECHUS).

Mesxcnpeomemmnvle ceazu

Peanuzamus MeXOpeaMETHBIX CBSI3€H MPU U3YYEHUU XMMHUHU B § KIJIACCE OCYILIECTBISIETCA 4Yepe3 MCIOJIb30BAHHUE Kak
OOIIUX EeCTEeCTBEHHO-HAYYHBIX TMOHSATUM, TAaK W TIOHATUM, SIBISIOMMXCS CUCTEMHBIMH IS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01ue ecTeCTBEeHHO-HAY4YHBbIC MOHSATHS: HAay4YHbIA (haKT, TUTIOTE3a, TEOPUsl, 3aKOH, aHAJIN3, CUHTE3, KiaccuduKaIusi,
NEPUOIUYHOCTD, HAOJIOICHHE, DKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNE, MOJIENh, SIBJICHNUE.

®dusuka: MaTepus, aToM, dJICKTPOH, IMPOTOH, HEUTPOH, HMOH, HYKIWUJ, H30TOIbI, PAAUOAKTUBHOCTH, MOJEKYJa,
ANEKTPUUYECKHUI 3apsi]l, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEIIeCTBa, a3, (pU3nyecKue BETUYUHBI, €IHMHHIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadms: atmocdepa, rumpocdepa, MUHEpadbl, TOPHBIE IOPOJBI, IOJIE3HBIE HCKOMAaeMble, TOIUIMBO, BOJIHBIC

PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBLI 10 XUMHUU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOSHHUS MPOrPaMMbI OCHOBHOTO 0OIIEero oOpa3oBaHUs JOCTUTAIOTCA B XOA€ OOydeHUS
XAMHU B E€IUHCTBE YYEeOHONM W BOCHUTATEIBHOW JCATEIBHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMH POCCHUCKUMH
COIIMOKYJIbTYPHBIMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHU, MPUHATHIMU B OOLIECTBE MpaBUJIaMU U HOPMaMU MOBEJCHUS
U CIIOCOOCTBYIOT MPOIECCAM CAaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATU3ALMHN O0yYaIOIIUXC .



JIMYHOCTHBIE pe3yJbTaThl OTPAXKAOT T'OTOBHOCTh OOYYAIOLIUMXCS PYKOBOJCTBOBATHCA CHCTEMOW TO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAIIUHI U PACIIMPEHUE ONbITA JEATEIIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY WM HAaYyYHOMY HACJIEIUIO, MOHUMAaHUS
3HAUEHUSI XMMHUYECKOW HAyKH B KU3HU COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpPHOM HMH(pOpManuend o
NEPEIOBBIX TOCTHKEHUSIX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX OO
yCTpOICTBE MUpa U O0IIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COLMAIbHBIX HOpMax M MPaBWJIaX MEKJIMYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE, KOMMYHUKATUBHOMU
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM, Y4eOHOUCCIEA0BATENbCKONW, TBOPYECKOW M JPYrMX BUIAX NEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JESITEIbHOCTH MIPH BBITIOJHEHUN YYEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH
XUMHYECKUX OSKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX IMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHWIO M B3aWMOIIOMOIIU B
nporecce 3ToM yuyeOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE MPEICTABICHHS O BEIIECTBE U XMMUYECKOW PEAKIIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTaBISIONIME OCHOBY JJisi MOHUMAaHUS CYIIHOCTH HAyYHOM KapTHUHBI MHpa, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPO/bI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON CPEOi, O POJIM XMMHUH B O3HAHHUU
3THUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHBBI, HAMPABICHHBIE HA MOJYyYEHHUE HOBBIX 3HAHWUW 1O XUMUHU, HEOOXOIUMBIC ISl OOBSICHEHUS
HaOJIOTAeMBIX TPOIIECCOB W SBJICHUM, MO3HABATENBHOW, HWHPOPMAIMOHHON W YHTATENbCKOW KYIbTYpPhl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM pabOThl ¢ Y4YEOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypOHl, JOCTYMHBIMH TEXHHUYECKHUMU
cpeAcTBaMH MH(POPMAIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YUEeHHIO U MO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K CaMO0OpPa30BaHHUI0, TPOEKTHOM U
HCCIIEIOBATEIBCKOM IESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOYUYEHUS B JAJIbHEHIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHUE IICHHOCTH KM3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KHU3HM,
OCO3HAHUE TMIOCICJACTBUH W HEMNPHUATHE BPEAHBIX MPHUBBIYCK (YHOTPEOJCHUS alKOroJisg, HApKOTHUKOB, KYypeHHS),
HEO0OXOIUMOCTH COOJIIO/IEHUS MpaBUil OE30MaCHOCTU NMPHU OOpalIeHUH C XMMHUYECKHMMHU BEUIECTBAaMU B OBITY M peaibHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY HM3Y4YEHHIO MPOdeccCHil W Tpyna pa3lIudHOrO POJAa, YBaXKEHHWE K TPYAy U pe3yibTaraMm
TPYJIOBOM JESITCIBHOCTH, B TOM YHCJIC Ha OCHOBE NPHUMCHCHHSI TNPEIMETHBIX 3HAHWW 0 XWUMHUHU, OCO3HAHHBIA BBHIOOD
UHAVNBUAYATLHON TPACKTOPUH TPOAOKEHHUS OO0pa3oBaHUSA C yYETOM JMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHWMUH,
OOIIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEW, YCHEmHOW NpPOPECCHOHATBHON EATEIHPHOCTH M Pa3BUTHSI HEOOXOIMMBIX
YMEHHU, TOTOBHOCTh aJIalITUPOBATHLCS B IPO(ECCHOHATIBHON CPe/IE;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HHM Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUSA,
NOHUMAaHHE IIEHHOCTH 3/I0pPOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DU3UYECKOMY
U TICUXHYECKOMY 3JI0POBbIO, OCO3HAHHME IIEHHOCTH COOMIOACHUS MpaBmil 0€30MMacHOr0 MOBEICHUS MPU paboTe ¢ BEIIeCTBAMH,
a TaKXkKe B CUTYalUIX, YTPOKAIOIIMNX 3/I0POBBIO U )KU3HU JIIO/CH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4aeMble TTPU U3YYCHUH XUMUH, JIJIST PEIICHUS 3a]1a4, CBI3aHHBIX C OKPYKAIOIeh
IPUPOJTHON CPEIOH, AJIs MOBBIIICHHUS YPOBHS SKOJOTUYECKON KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa 3KOJIOTHUECKUX
npoOJIeM U MyTeil UX pelIeHus MOoCPEACTBOM METOI0B XUMUHU, IKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCS UM
B I03HABATEJIBHOM, KOMMYHUKATUBHOM U COLIMATIbHOMW IPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocTtaBe meTanmpenMETHBIX PEe3yIbTaTOB BBIACISIOT 3HAUYUMBIE I (POPMHUPOBAHMS MHUPOBO33PECHHS OOIIEHAYYHBIC
MOHATHS (3aKOH, TEOPHs, MPUHITUIL, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, HIKCIIEPUMEHT U JAPYTOE.), KOTOPHIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpeAMEeTax W TMO3BOJIAIOT HAa OCHOBE 3HAHMM W3 JOTHUX MPEIAMETOB (OPMHPOBATH
MpEACTaBICHNEe O I[IEJIOCTHOW HAay4YHOW KapTWHE MHUpa, W YHUBEpPCAJIbHBIC YyueOHBbIC MeHCTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOphIe oOO0ecrmeuynBalOT (OPMHPOBAHWE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO M OCYIIIECTBIICHUIO YUEOHOU JIEATeTLHOCTH.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHS HCIIOJB30BaTh MPUEMBI JIOTHYCCKOTO MBINIJICHUS TIPU OCBOCHHHM 3HAHWH: PACKPBIBATH CMBICT XHMHUUYECKHX
MOHATHH (BBIICIATh WX XapaKTePHBIC IMPU3HAKH, YCTAaHABIMBATH B3aWMMOCBSI3b C JIPYTUMHU IOHSATHSMH), HCIOIH30BaTh
NOHSTHS JUIsI OOBSICHEHHSI OTJIEIbHBIX (AKTOB M SBJICHUH, BBHIOMPATh OCHOBAHUS WM KPUTCPUH I KIaCCU(PUKAIMH
XHMHYECKUX BEIICCTB M XHMHYCCKHX pEaKIMi, YCTaHaBIWUBATh IPUYMHHO-CIICICTBCHHBIE CBS3U MEXIYy OOBEKTaMHU
U3YYCHHSI, CTPOUTH JIOTHUECKHUE pacCyKIeHHs (MHIyKTUBHBIC, ICTYKTUBHBIC, TI0 aHAJIOTHUH), JICJIaTh BEIBOIBI U 3aKJIFOUCHHUS,

yYMCHHE MPUMCHSATHh B IMPOIECCE MO3HAHMS MOHATHS (NIPEIMETHBIC M METalpeAMETHBIC), CAMBOJIMUYECKUE (3HAKOBBIC)
MOJICIIH, HCIIOJIb3YEMbIE B XHUMHUH, MPEOOPa30BBIBATH IIUPOKO MPUMCHSIEMBIC B XUMHU MOJICIBHBIC TMPEACTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKas (opMysia U ypaBHCHUE XUMHYCCKOW PEaKIuy — MPU PEHICHUU y4eOHO-
NO03HABATEIBHBIX 33J1a4, C YYETOM 3THUX MOJICIBHBIX MPEACTABICHUH BBISIBIATH U XapaKTEPHU30BaTh CYIICCTBECHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHYECKUX BEHIECTB U XMMHUUYECKHX PEAKIHM, BBISABIATH 0O0IIHME 3aKOHOMEPHOCTH, MPUUYMHHO-
CJIEJICTBEHHBIE CBS3HM U MPOTUBOPEUMS B U3yYaeMbIX MpOIleccax U SBICHUSX.

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

yYMEHHE MCTIOJB30BaTh MOCTABIEHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JJIA
(dbopMHUpOBaHUS THUIIOTE3HI MO MPOBEPKE MPABUIBLHOCTH BHICKA3BIBAEMBIX CY>KICHUM;

NpUOOPETeHUE OMbITa IO TUIAHUPOBAHUIO, OPraHHU3allMd M MPOBEICHUIO YYCHHUYECKUX HKCIIEPUMEHTOB, YMEHHUE
HaOII0JIaTh 32 XOJI0OM IPOIECCa, CAMOCTOATEIIBHO MPOTHO3UPOBATh €r0 pPe3yibTaT, (GopMyIupoBaTh 000OIIEHHUS] U BBIBOIBI
M0 pe3yibTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATH OTYET O MPOJIeTaHHON padorTe.

Pabora ¢ undgopmanmeii:

YMEHHUE BHIOWpPATh, aHATU3UPOBATh W WHTEPIPETHPOBATH MH(OPMAIIMIO PA3IUYHBIX BHJIOB U (OpPM TpeacTaBIICHHUS,
MOJIY9aeMYI0 M3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJIApHAs JUTEpaTypa XUMHUECKOTO COJIEpKaHUsl, CIIPaBOYHBIE TTOCOOUS,
pecypcel IHTepHETa), KpUTHYECKH OIICHUBATh IPOTUBOPEUMBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSATH PA3TMYHBIE METOBI M 3aIPOCHI NP MOUCKE U 0TOOpPE MH(OPMAIIUU ¥ COOTBETCTBYIOIINX JTaHHBIX,
HEOOXOIUMBIX JIsI BHITIOJIHEHHS Y9€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEACIEHHOTO THIA, TPUOOPETEHHE OMbITa B 00JIaCTH
WCIIOJIb30BaHUST HMH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIAJICHUE KYJIBTYPOU AaKTUBHOTO HWCIIOJIb30BAHMUS



Pa3IUYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSITEIIBHO BBIOMPATh ONTHMAIBHYIO (GOpPMY TPEICTABICHUS HWHPOPMAUH H
WUTIOCTPUPOBATh pEIIacMble 3a7a4d  HECIOXKHBIMH CXEMaMH, JIuarpaMMaMH, JApyrdMH ¢opMaMu Tpadukd u HX
KOMOMHAIIUSIMU;

YMEHHE HCIIOJIh30BaTh U aHAIM3UPOBATH B IpOIecCe YIeOHON M MCCIEIOBATEIBCKONW ACATEIBHOCTH MH(GOPMAIHIO O
BJIMSTHUU TIPOMBIIINICHHOCTH, CEJIBCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOMIEH PUPOTHON CPEJIbI.

KoMMmyHHKAaTHBHBIE YHHUBEPCAIbHbIE YUeOHbIE TeiicTBHSI:

YMEHHMS 3a71aBaTh BONPOCH! (B XOJ¢ Avayiora W (WIM) TUCKYCCHH) TIO CYIIECTBY 00CYXIaeMOl TeMbI, GopMyIHpOBaTh
CBOM TIPE/IIOKEHUST OTHOCUTEIBHO BBITIOJHEHUS MTPEJIOKCHHON 3a/1a4u;

YMEHHS TPEJICTABIATh MOJYYCHHBIC PE3yIbTaThl MMO3HABATEIBHON JCSITCIIBHOCTH B YCTHBIX M MUCHBbMEHHBIX TEKCTaX;
JIeNaTh TMPE3CHTAIMI0 PE3YyIbTaTOB BBIMOJHEHUS XHMHUYECKOTO 3KCHepuMeHTa (J1abopaToOpHOro OIbITa, J1A00pPaTOPHOM
pabOoThI MO UCCIICTOBAHUIO CBOMCTRB BEIIECTB, YYCOHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMHM B COBMECTHON IO3HABaTEIbHOM U UCCIENOBATEIbCKON
NEeSTENbHOCTH TPU PEUICHUU BO3HUKAIOMIMX IMPOOJEM HAa OCHOBE y4y€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS IMO3UIIMM
(obcyxnenus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJAUHAIINS COBMECTHBIX JIEUCTBUIA, ONpe/eTeHHe KPUTEPUEB TIO
OILICHKE KayeCTBa BHITIOJIHEHHON pabOThI U PYTHE).

PerynsiTuBHbIe yHHBepPcalbHbIEe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMpPENEeNsATh IeJIM JACSTENbHOCTH, IJIAHUPOBATh, OCYIIECTBISITh, KOHTPOJIUPOBATh U TPHU
HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JEATECIIBHOCTh, BEIOMpaTh HanOosiee 3(hPEeKTUBHBIE CIIOCOOBI pelieHUs YIeOHBIX H
MO3HABATEIBHBIX 3a/a4, CaMOCTOSTEIbHO COCTABISATh HIIM KOPPEKTUPOBATH MPEMJIOKECHHBIA aNTOPUTM JIEUCTBUN TIpH
BBHITIOJTHEHUHU 33JIaHUN C yYETOM TIOTYYEeHUs] HOBBIX 3HAHUHN 00 M3y4aeMbIX 00BEKTaX — BEHIECTBAX M PEAKIMSIX, OIICHUBAThH
COOTBETCTBHE TIOJIYYCHHOTO pE3yJbTaTa 3asBICHHOW II€JIM, YMEHHE WCIIOJb30BaTh M aAHAJU3UPOBATh KOHTEKCTHI,
npeasiaraeMble B YCIOBHH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe mnpenMeTHBIX pPE3yNbTATOB IO OCBOCHUIO 0O0S3aTENLHOTO COJIEP)KAHMs, YCTAHOBICHHOTO JIaHHOM
denepanbHOil pabodeil MPOrpaMMoid, BBIJEISIOT: OCBOSHHBIE OOYYAIONIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crienuuyeckue s MpeaIMeTHOM o0JacTu «XUMHUsS», BUABI ACATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €T0
WHTEpIpETAlUU, MPE0OPA30BAHUIO U IPUMEHEHUIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.
K xoniy o0yuenus B 8 ki1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y
o0Oy4aromuxcs yMEHUM:
e PaCKphIBaTh CMBIC] OCHOBHBIX XUMHYECKHUX TMOHSTHUM: aTOM, MOJICKYJia, XUMUYECKUN DJIEMEHT, TIPOCTOE BEIIECTBO,
CJIOHO€ BEIIECTBO, CMECh (OJJHOPOHAS U HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASA ATOMHAs U MOJIEKYJISIpHAst
Macca, KOJIMYECTBO BEIIEeCTBa, MOJb, MOJSpPHAas Macca, MaccoBas J0Jsi XUMHUYECKOTO 3JEMEHTa B COEJUHEHUH,
MOJIIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, IJEKTPOOTPHUIIATEIBHOCTh, CTETICHb OKUCIICHHS, XUMUYECKas
peakuus, KiaccuuKanus peakluil: peakiuu COCIUHEHHUS, PEaKIMHU Pa3JIOKEeHUs, PeaKIMy 3aMEeLIeHUs, PeaKluu
oOMeHa, 9K30- U PHJIOTEPMHUUYECKHE PEAKIMHU, TEIUIOBOM 3 (PEeKT peakuuu, sApo aToMma, dJIEKTPOHHBINA CI0M aToMma,
aToMHas opOUTalIb, paANyC aToMa, XMMUYECKasi CBsA3b, MOJIIPHASI M HETOJsIpHAs KOBAJICHTHAs CBsI3b, NOHHAS CBS3b,
WOH, KaTHOH, aHWOH, PaCTBOP, MaccoBas JI0JIisl BELIECTBA (MMPOLEHTHAsI KOHLIEHTPALKs) B PACTBOPE;
 WULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U IPUMEHSThH 3TU MOHITHUS NPU OMUCAHUU BEILIECTB U
UX MPEBpAILCHUMN;
¢ ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTaBIEHUS (hOPMYJI BEIIECTB U YPAaBHEHUI XUMUYECKUX PEaKIUi;
e OTIPE/ICIISATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COECAMHEHUSX, CTEIIEHb OKHUCIICHUS DJIEMEHTOB B OMHAPHBIX
COCIMHEHUSX, TPUHAIICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COSAMHEHHUH 1o (opmysam, BUJ XUMHUYECKON
CBA3U (KOBAJICHTHAs! U MOHHAs) B HEOPTraHUUYECKUX COCTMHEHUSX;
epackpbiBaTh cMmbich llepuommueckoro 3akona J[. M. MeHnneneeBa: I€MOHCTPUPOBATH NMOHUMAHUE IEPHOAUYECKOMN
3aBUCUMOCTH CBOMCTB XMMUYECKHUX AJIEMEHTOB OT UX M0J0keHus B [leproanueckoil cucteme, 3aKOHOB COXpPaHEHUsI
MaccChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTaipo;
 OMMMCHIBATh W XapakTepu30BaTh TaOIMuHylo dopmy llepmoamdeckoil cHCTEMbl XUMHUUYECKUX 3JIEMEHTOB: pa3indaTh
MOHATHS «riaBHas moarpymnmna (A-rpynma)» u «mobounas nmoarpynma (b-rpymma)», manbie u OG0nbIue MEPUOIHI,
COOTHOCUTHh 0003HAYEHMsI, KOTOpble UMetoTcs B Tabiuie «llepuonnueckas cucrema XxumMudeckux siaeMeHToB Jl. 1.
MeHeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sjpa,
oO11ee YuCIIo 3JIEKTPOHOB U PACIpeIeSIEHUE UX 110 JIEKTPOHHBIM CIIOSIM);



e KJIACCU(PUIUPOBATH XUMUUYECKHUE JIEMEHThI, HEOPIrAaHMUYECKHUE BEIIECTBA, XUMUUYECKHE PEAKIUH (110 YUCIY U COCTaBY
YYaCTBYIOIMX B PEAKIIMU BEUIECTB, O TEMIOBOMY 3D (DEKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEIECTB PA3IUYHBIX KJIACCOB, MOJATBEPKAasl ONUCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAauyeCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS
XUMHYECKUX MPEBpPALICHUH B Pa3IMYHbBIX YCIOBUSIX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO IO XMMHUYECKOTO 3JIEMEHTA
1o Gopmyse COeIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHNUIO XUMUYECKOM
peakuuu;

¢ IPUMEHATh OCHOBHBIC OINEPALMH MBICIUTEIILHON JESITEIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHUE, 0000I1eHue,
CUCTEMaTH3alIMI0, KJIacCU(UKAIIHIO, BBISIBICHNE IPUUMHHO-CIIEACTBEHHBIX CBSI3€l — /ISl U3YUYEHHs CBOMCTB BEILIECTB
U XUMUYECKUX peaklui, eCTeCTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HAONIOAEHHME, U3MEpPEHHUE, MOJEINPOBAHUE,
HKCIEPUMEHT (peabHbIi U MBICIIEHHBIH);

e CIIE/IOBATh INpaBUJIaM I0JIb30BAHMS XMMHYECKOM MOCyn0oH M 1a00paTOpHBIM OOOPYIAOBAaHMEM, a TAKK€ IpaBUIIaM
oOpallleHus ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BHIIOJHEHUIO JaOOPATOPHBIX XUMUYECKUX OIBITOB
[0 TOJYYEHHUI0 M COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOJAA), MPUTOTOBIEHUIO PACTBOPOB C
ornpenenéHHON MaccOBOM J0J1ei pacTBOPEHHOIO BEILECTBA, JIAHUPOBATh U MPOBOAUTH XUMHUUYECKUE IKCIIEPUMEHTHI
10 Pacro3HaBaHMUIO PACTBOPOB IIEJIOUYEH U KUCIOT C MOMOILBbIO MHIUKATOPOB (JJAKMYC, (GeHOIPTaIENH, METUIIOPAHK

U Ipyrue).



TEMATHUYECKOE IINIAHUPOBAHUE

KoaunuyecTBo yacoB

Ne
w/n HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI Beero Konrtpoabnbie | [IpakTudeckue
padoThI padoThI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MOHATUSA
1 XuMusi — BaKHast 00JIaCTh €CTECTBO3HAHUS M TIPAKTHIECKOM 5 )
JIESITEILHOCTH YEJI0BEKa
2 BemecTBa n XMHU4YeCKUE peaKIuu 15 1
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
1 Bosayx. Kucnopon. [Tonarue 06 okcumax 6
2 Bonopon. [TonsTie 0 KHCIIOTaX U COMSIX 8 1
3 Bopa. PactBopsl. [TonsiTie 06 ocHOBaHUSAX 5 1 1
4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSAMHEHUIN 11 1 1
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckunx 3jemMenToB . U. MenneneeBa. CtpoeHue

aTOMOB. XMMHYecKasa cBs3b. OKHCIUTEIHHO-BOCCTAHOBHTEILHBIE Pe€aKnuu

1 Ilepnoanueckuii 3akoH u Ileproauueckas cuctemMa XUMUYECKHX 7
aneMeHTOB J[. 1. MenneneeBa. CtpoeHue aToMa
2 Xumnyeckas cBs3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 8 2
Uroro no pazgeny 15




PesepBHoe Bpems
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111€Tr0
NpoBepPsieMoOro oBpazoBanus
pe3yJibTara
1 ITo Teme: «IlepBoHauambHbIC XUMHUYECKUE TIOHITHS
pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUUYECKHX IOHSTHI: aToM, MOJEKYyJa, XUMUYECKUU DJIEMEHT, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMECh (OJTHOPOJIHAS M HEOJHOPOJIHAs), BaJE€HTHOCTh, OTHOCUTENbHAS aTOMHAsl U MOJIEKYJSIpHas
11 Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBas J0JsI XMMHYECKOrO JJIEMEHTa B COEAMHEHUH,
' MOJISIpHBIM 00BEM, XMMHUYECKas peaklus, KiIacCU(UKalMg peakiuil: peaklUd COEIWHEHUs, PEaKIMH pa3ioxKeHUs,
peakiuu 3aMelleHus, peakiuu oOMEHa, AK30- U HHAOTEPMHUUYECKUE PEAKIMH, TEIIOBON 3(pQEeKT peakiuu, pacTBOp,
MaccoBasi J10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsl) B pacTBOPe
12 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUNA M MPUMEHATH 3TU MOHSATHUS MPH OMHMCAHUU BEIIECTB U
' UX MIpEBpaILCHUI
1.3 WCIO0JIb30BaTh XMMHUUYECKYIO CUMBOJIUKY JUTsl COCTaBJIeHHs ()OPMYI BEIIECTB U ypPaBHEHUN XUMUYECKUX PEAKIUi
14 PacKpbIBaTh CMBICH 3aKOHOB COXpPaHEHHs] MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS,
' 3aKoHa ABOTaJIpoO
15 OTIPEJIeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KIACCU(PUIIMPOBATh XUMHUUYECKUE peakluu (MO0 YMCIy M COCTaBy yYacCTBYIOIIHMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY

s dekry)




1.7

BBIYUCIIATD OTHOCUTCIIBHYIO MOJICKYJIIIPHYIO 1 MOJISIPHYIO MAaCChbl BCIICCTB

1.8 BBIYHCIISATH MAaCCOBYIO JIOJTF0 XUMUYECKOTO 3JIEMEHTA 10 POPMYJIe COSTUHCHUS,
1.9 BBIUHCIISITH MAaCCOBYIO J0JIIO BEILIECTBA B PaCTBOPE
110 MPUMEHSATh €CTECTBEHHOHAYYHBIC METOJIbI TO3HAHUS — HaONIOACHHE, H3MEpPEHHEe, MOJCITUPOBAHHUE, DKCIEPUMEHT
. (peanbHBIN U MBICIICHHBIH)
2 ITo Teme: «BaxkHeimme npeACTaBUTENN HEOPTaHUUECKUX BEILIECTBY»
2.1 PacKpBIBaTh CMBICJ OCHOBHBIX XUMHUUYECKUX MOHATHI: OKCHJI, KUCIIOTa, OCHOBaHUE, COJIb
2.2 OTIPeNIeTATh MPUHAIICKHOCTH BEIIECTB K OMPEIeIEHHOMY KJIacCy COSTMHEHHM 0 popmynam
2.3 KJIaCCU(UIIMPOBATH HEOPTAHWYECKUE BEIIECTBA
24 XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIXKIas OMMCAHUE
' NpUMEpPaMu MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIINX XUMHYECKUX PEAKIUH
’5 MPOTHO3MPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTHM OT HMX KAYECTBEHHOTO COCTaBa, BO3MOYKHOCTH IPOTEKAHMS
' XUMHUUYECKUX MPEBPAILCHUHN B PA3JIMUYHBIX YCIOBUAX
CJIeIOBaTh TpaBWJaM IOJIb30BAHUS XUMHUYECKOW IMOCYIOHW M JTaOOpaTOpPHBIM OOOpPYIOBAHHEM, a TaKXKe IpaBUIIaM
oOpalieHus ¢ BEIeCTBAMH B COOTBETCTBUU C MHCTPYKIHMSIMU T10 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB IO
oy MOJIyYEHUI0O M COOMpAHUIO Tra3000pa3HbIX BeEmIeCTB (BOAOPOJA W KHCIOPOJa), MPUTOTOBJIEHHUIO PAaCTBOPOB C
' onpeaeIEHHON MacCOBOM J10J1el paCTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH U MPOBOJIUTH XMMUUYECKUE SKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOIIBIO MHAMKATOPOB (1akMyc, (heHondTalenH, METUIOPaHK U
Apyrue)
2.7 MPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMHYECKOUN peaKkIu
3 [To Teme: «llepuoanueckuit 3akoH u llepronnueckas cucremMa xumudeckux 3meMeHToB [[. 1. MenneneeBa. CtpoeHue

aToMOB. XUMHYECKas CBA3b. OKHCINTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKum»




PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUH: SIPO aToMma, 3JIEKTPOHHBIM CJIOM aromMa, aTOMHas opOuTab,

3.1 paauyc aroMa, XMMUYecKasl CBS3b, MOJIAPHAsl U HEMOJIIPHAsl KOBAJIEHTHAsl CBSI3b, 3JIEKTPOOTPULIATENIbHOCTb, NOHHAS
CBSI3b, UOH, KATUOH, AHUOH, CTENICHb OKUCIICHUS
3.2 KJIacCU(UITMPOBATH XUMUYECKHE IIEMEHTHI
33 OTMCHIBATh U XapakTepus3oBaTh TabauuHyro (opmy llepuoanueckoil cucTeMbl XMMHMUYECKUX AJIEMEHTOB: pa3inyaTrh
' MOHATHUSA «TJIaBHas noarpynna (Arpymma)» u «mobdoynas noarpynna (brpymnma)y, «mansie» U «00JIBIINE) TIEPHOIbI
3.4 packpbiBath cmbica Ilepumomnueckoro 3akona J[.MI. MenneneeBa: IeMOHCTpUPOBaTh NOHMMAHUE NEPHUOJWYECKOU
' 3aBUCHUMOCTHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuonnyeckoii cucreme
COOTHOCUTH 00O3HAauUEHHUs, KOTOpble MMEIOTCs B Tabmuie «[lepmommueckas cucrema xumudeckux snemeHToB JI.U.
3.5 MenneneeBa» C YHUCIOBBIMHU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
oO11ee Yncio 3JIEKTPOHOB U pAaCIpEIesIEHNE UX M0 AIEKTPOHHBIM CIIOSM)
3.6 OTIPEIEINIATh CTENEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
3.7 OTIPENIETIATh BUJI XUMHUYECKOH CBS3HM (KOBAJICHTHAS M HIOHHAS) B HEOPTAHMUECKUX COCAMHEHUSIX




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS
11 [Ipeamer xumun. Pose XuMuu B )KU3HU 4yernoBeka. XUMUS B cucTteMe HayK. Tena u Bemectsa. Pu3nyeckre CBOKWCTBA BELIECTB.
' ArperaTHO€ COCTOSIHHE BEUIECTB
1.2 [Tonsatue o MeTo1ax Mo3HaHUs B XUMUHU. YucThie BemecTBa U cmecu. CrmocoObl pa3aesieHust cMeceit
13 ATOMBI U1 MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMUYECKUX 3J€MEHTOB. [IpocThie U ClokHBIE BelecTBa. ATOMHO-
' MOJIEKYJIPHOE YUEHHUE
14 Xumudeckas: popmyna. BaleHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA cOoCcTaBa BeriecTB. OTHOCHUTEIIbHAS
' aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHas Macca. MaccoBas J0Ji1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHU U
L5 KonnuecTBo BemectBa. Mosb. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M YUCJa CTPYKTYPHBIX €IMHMI] BEIIECTBA.
' Pacuérel o GopmynaM XMMUYECKUX COCTUHEHHUI
16 DuU3NYECKUE U XUMUUYECKUE SIBJICHUSA. XUMHUYECKasi peakius U €€ NMpU3HaKu. 3aKOH COXPAHEHHSI MacChl BEIIECTB. XUMUYECKUE
' ypaBHeHus. Kiaccudukaius XuMUYecKuX peakiuii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEeIeHUsI, 0OMEeHa)
XUMUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TMOCYyIO0#l, ¢ mpaBuiamMu paboOThl B J1a0OpaTopud W MpUEMAMHU
oOpailieHuss ¢ J1abOpaTOpHBIM OOOpPYIOBAaHUEM, H3YYEHHE M OINUCaHUE (PUINYECKHX CBOMCTB 0OOpa3lOB HEOPraHMYECKUX
BeIECTB, HaOMIoeHne (pu3nueckux (TIaBIeHUE BOCKA, TasHUE JIbJa, PACTUPaHHE caxapa B CTYNKE, KHIIEHUE M KOHJEHCAIUs
1.7 BOJIbI) U XUMHYECKUX (TOpPEHHE CBEYH, MPOKAJMBAHHE MEIHON MPOBOJIOKHM, B3aUMOJCHCTBHE MeJla C KHUCJIOTOW) SIBJICHUH,

Ha6J'IIOILeHI/Ie U OIMCaHUC IMPU3HAKOB IIPOTCKAHHUA XUMHUUCCKUX peaKI_II/Iﬁ (pa3n0>1<eHI/Ie caxapa, B3aUMOJICHCTBHE CCpHOfI
KHCJIOTHI C XJIOpUAOM 6ap1z1;1, Pa3JI0KCHUC THAPOKCH A MCI[I/I(“) IIpU HArpe€BaHuu, B3aHMMOJICHCTBHUE JKejle3a C pacTBOPOM COJIN

meru(ll), m3ydenue cmocoOoB pazaencHUs cMmeced (C MOMOIIBI0 MarHuTa, (pUIBTPOBAaHWE, BHIAPUBAHHE, AUCTUIUIALINA,




xpomatorpadusi), TpoBeICHHUE OYUCTKU TIOBAPEHHOW COJIM, HAOIIOJCHUE M OINHCAaHWE PE3ylIbTaTOB IPOBEICHUS OTIBITA,

WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3/IJaHUE MOJIEIEH MOJIEKYI (I1apOCTEPKHEBBIX)

2 Baxneiimme npeacraBuTean HEOPraHUIECKUX BEIIECTB
Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — anemeHT u mpocTtoe BemiecTBo. HaxoxkzneHue kuciopoaa B MpHUPOAE,
2.1 ¢u3nueckue u XMMU4ecKkue cBoiicTBa (peakuuu ropenust). Oxcunel. [lpumenenune kucinopoaa. CriocoObl MOTy4YEeHUs KUCIOPOaa
B 1abopaTtopuu U NpoMblluIeHHOCTH. KpyroBopoT kucinopoaa B pupoae. O30H — autoTponHasi MoAu(UKaLMs KUCIOpoaa
59 TemnoBoil a3pPexT XxuMuueckoi peakiiuu, TEPMOXUMHUECKUE YPaBHEHHUS, K30~ U SHAOTEPMHUUECKUE peakiuu. TOmIuBo: yroib
' 1 MeTaH. 3arpsi3HeHue Bo3yXa, yCUJIeHHe MapHUKOBOro 3¢dexTa, pazpylieHrne 030HOBOTO CIOS
93 Bopopon — snemeHT 1 nipoctoe BemiecTBo. HaxoxkeHue Bo1opoia B IpUpo/ie, (pru3ndecKkrue 1 XuMHUYECKHe CBOMCTBA, MPUMEHEHHE,
' crocoObI mosrydeHust. Kucmotsl u conmm
2.4 Monsipablit 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM
®dusnyeckue cBoicTBa Bojbl. Boga kak pactBopurenb. PactBopsl. HackiieHHbIE 1 HEHACKIIIIEHHBIE PACTBOPHI. PacTBOpUMOCTh
2.5 BEIIECTB B BoJie. MaccoBas J0Jid BEIIECTBA B pacTBOpe. XMMHUUECKHE CBOMCTBA BO/Ibl. OCHOBaHMS. PoJib pacTBOpPOB B MpUpPOE
U B )KU3HU 4YeroBeka. KpyroBopoT Boabl B Ipupoie. 3arpsis3HeHue NpupoJHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJL
Knaccugukanus Heoprannueckux coeaunenuil. Oxeuapl. Knaccudukanus okcuoB: coseoOpasyromiye (OCHOBHbIE, KUCIOTHbIE,
2.6 am@orepHble) U HecojeoOpazyroue. HoMeHnknarypa okcuaoB. @u3nueckue U XMMUYECKHE CBOWCTBA OkcuaoB. llomyueHue
OKCHUJIOB
27 OcnoBanus. Kinaccudukanus ocHoBaHMA: HIENOYM U HEpacTBOpUMBbIE OcHOBaHMA. HomeHknaTypa ocHoBaHMM. Du3nyeckue u
' XMMHMYECKHE CBOMCTBA OcHOBaHMM. [losryuenne ocHoBaHuM
28 Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucnot. dusndeckue M XUMHUYECKHE CBOMCTBA KHCIOT. Psiji akTHBHOCTH
' MertaiioB H.H. bekerosa. [lonydyenue kuciaor
2.9 Comu. Homenxknarypa coneil. @usnueckue u XuMuieckue csorictsa coneil. Ilomydenue coneit




2.10

I'enermueckas CBA3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH DSKCIIEPUMEHT: KAueCTBEHHOE ONpEACTICHUE COJCpKaHMUsA KUCIOpPOAa B BO3AyXe, IOJIy4YeHHE, coOMpaHue,
pacrio3HaBaHWEe W M3yYCHHE CBOWCTB KHCIOPOJA, HAOIIOJCHHE B3aMMOJCWUCTBHUS BEIIECTB C KHUCIOPOJOM H  YCIOBHS
BO3HMKHOBEHHUS U MPEKpAIEHUs TOpeHus (Ioxapa), O3HaKOMJIEHHE ¢ 00pa3iaMi OKCHJIOB M ONMCAaHUE UX CBOMCTB, MOJIy4YEHUE,
coOupaHue, pacro3HaBaHHE M HW3YyYCHHE CBOWCTB BOJOpojaa (rOpeHue), B3auMojeicTBue Bojopoaa ¢ okcuaom memu( 1)
(BO3MOKHO HCIIOJIb30BAHHE BHUAEOMATEpUaJIOB), HaONOJIeHHE O00pa3lloB BELIECTB KOJUYECTBOM 1 MOJb, HCCIIEIOBaHUE
0COOEHHOCTEH PacTBOPEHHS BEUIECTB C Pa3IMYHON PAaCTBOPUMOCTHIO, TIPUTOTOBJICHNUE PACTBOPOB C OMPENEIIEHHON MacCOBOM
JoJiell pacTBOPEHHOTO BEIECTBA, B3aWMOJAEWCTBHE BOJBI C METaUIaMHU (HATPUEM U KaybliieM) (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), ONpEACICHHE pPACTBOPOB KHUCIOT W MIENOYEH C TMOMOIIBI0 WHAWKATOPOB, WCCIEIOBaHHE OOpa3IoB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HAOIIOJCHHE HM3MEHEHHUS OKPACKH HWHIMKATOPOB B PACTBOpPAX KHCIOT H
mienouel, u3ydeHue B3amMojiercTBus okcuaa memu(ll) ¢ pacTBOpom cepHOM KHCIOTHI, KHCIOT C METaUIaMH, PEaKIUn
HENTpaTu3aluy, MOJydYeHHe HepacTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METajula JIPYrMM U3 pacTBOpa COJIM, PElIeHUE

OKCIICPUMCHTAJIBHBIX 3aJ1a4 IO TEME «BaxHeHme Ki1accel HCOPTraHNYCCKUX COC,I[HHGHHﬁ»

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumudeckux sneMentoB [[.M. Menneneea. CTpoeHne aToMOB. XUMHUYECKAsI

CBsA3b. OKHCIUTEIRHO-BOCCTAHOBUTEILHBIC pE€aKknuun

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XAMHYECKHUX DJIEMEHTOB. lloHsATHE O rpynmnax CXOJHBIX 3JICMCHTOB (HICJ'IO‘IHBIC n
ICJIOYHO3CMCIIbHBIC MCTAJJIbI, TI'aJIOTCHbI, HWHCPTHLIC FaBbI). SJIGMGHTBI, KOTOPBIC O6p213y}0T aM(bOTepHBIe OKCHUJIbI H

TUAPOKCHIBI

3.2

Hepnonuqecxnﬁ 3aKOH. HCpI/IOI[I/I‘leCKaH CUCTEMAa XHUMHUYCCKHUX JJICMCHTOB I[I/I Menpeneena. KOpOTKOHCpI/IOI[HaSI n
JJIIAHHOIICPUOJHAA (I)OpMLI HepHO,HquCKOﬁ CUCTCMbI XUMHUYCCKHX IJJICMCHTOB Z[I/I MeHaeneera. HepI/IOJ_'[BI U TPYIIIBI.

®du3nUecKui CMBICIT MOPAAKOBOI'O HOMEPA, HOMCPOB IIEPHOJa U I'PYIIILI 3JIEMCHTA

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX AACP. H3oTomnsl. 3J'ICKTpOHBI. CTpOCHI/Ie OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20

XUMHUYCCKHUX DJJICMCHTOB Hepuoauqecxoﬁ CHUCTEMBI I[I/I MeHgeneena. XapaKTepI/ICTI/IKa XUMHUYCCKOIo 3JIEMCHTaA II0 €TI0




nosnoxeHuro B [lepnoanueckont cucreme .M. Menneneesa

3aKOHOMepHOCTI/I HU3MCHCHHUA paJjuyCa aTOMOB XHUMHWYCCKUX DJJICMCHTOB, MCTAJUIMYCCKUX W HEMCTAIINYCCKHUX CBOMCTB IO

3.4 rpynmnam u nepuojam. 3nauenue Ilepuonunyeckoro 3akona u Ileproanyeckoi CHCTEMbl XUMUYECKUX DJIEMEHTOB JIJISl Pa3BUTHUS
Hayku U nipaktuku. .M. MenzaeneeB — yd€HbIN U TpaKJaHUH
35 Xumuueckasi cBsi3b. KoBasieHTHast (MOJISIpHAsT W HEMOJSIpHAsi) CBS3h. DJEKTPOOTPULIATEILHOCTh XHMHUYECKHX JJIEMEHTOB.
' Honnas cBs3b
36 Crenenp okucieHuss. OKUCIUTEILHOBOCCTAHOBUTENBHBIE peakiuu. [Iponecchl OKUCIEHNsS U BOCCTAaHOBIEHUS. OKUCIUTENN U
' BOCCTaHOBHUTEIH
XUMHUYECKUH SKCIIEPUMEHT: M3y4deHHE OOpa3lloB BEIIECTB META/UIOB M HEMETAUIOB, B3aWMOJCHCTBUE THUIAPOKCHAA ITUHKA C
3.7 pacTBOpaMu KHUCJIOT W WIEJIOYEH, MPOBEIAECHUE OIBITOB, HWILIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peakiuii (ropeHne, peakiiuy pas3IoKeHHs, COCTUHEHU )




MMPOBEPSAEMBIE HA OI'D IO XUMHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHUA

Kon
NMpoBePsSIEMOro
TpedoBaHUS

IIpoBepsiemble TPeOOBaHHUsI K NMPEAMETHBIM Pe3yJibTaTaM 06a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 TMO3HABAEMOCTH SIBJICHUI NMPHUPOJbI, IOHUMaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMMUYECKOM HAyKH Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMs, KOMIIOHEHTa OOIIeld KYJIbTYpbl U MPAKTHUYECKOW IesITeNbHOCTH

YCJIOBCKA B YCJIOBUAX COBPEMCHHOTI'O 06H1€CTBa; IIOHUMAaHUEC MECTa XUMUU CPEAN AJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOJaX IMO3HAHUA, B TOM YHUCJIC SKCICPUMCHTAJIBHBIX U TCOPETUYCCKUX METOJAX HCCICIAOBAHUA
BCIICCTB U U3YYCHUA XUMHUYCCKUX peaKuHﬁ; YMCEHHUE UCIIOJIB30BAaTh MOJCIIN I 00BICHEHUS CTPOCHUA aTOMOB

U MOJIEKYIT

1.3

0 cdepax MnpodecCUOHANBHON MESITENbHOCTH, CBS3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTM)KEHUSX XMMHUYECKON HAayKH, YTO MMO3BOJIMT OOYYAIOIIMMCS pacCMaTpUBaTh XUMHUIO Kak
chepy cBoeit Oynymieil npodecCHOHATbHONW AESTENTbHOCTH W CAeJaThb OCO3HAaHHBIA BBIOOP XMMHUHU Kak

MpOQHUILHOTO MPEAMETa MIPH MEePexXo/ie Ha YPOBEHb CpelHEro o0Iero oopa3oBaHus

Bnagenue cucreMod XUMHYECKHX 3HAaHUU U YMCHUC HNPUMCHATHL CUCTEMY XHUMHYCCKUX 3HaHPII>i, KOTOpas

BKJIKOYAcCT:

2.1

BaXHEHIINE XUMHYECKUE MOHITHUA: XUMHYSCKUN 9JICMCHT, aTOM, MOJICKYJId, BCUHICCTBO, IPOCTOC U CIIOXKHOC
BCIICCTBO, OAHOPOAHAA U HCOAHOPOAHASA CMCCh, OTHOCUTCIIBHBIC ATOMHAA U MOJICKYJISIpHAsA MAaCChbl, KOJIMYCCTBO
BCIIICCTBA, MOJIb, MOJIAIpHAsA Macca, MOJ'ISIpHBIfI O6’BéM, OKCH I, KMCJI0Ta, OCHOBAaHHEC, COJIb (CpeI[H}I}I), XUMHYCCKasa

peaknys, pCaknuu COCAUHCHUS, PCAKIINU PA3JIOKCHUSA, PCAKIINU 3aMCIICHU A, PCAKIIUN O6MeHa, TEIIOBOM B(I)(I)CKT




peaKIuy, K30- U SHIOTEPMHUUYECKUE PEAKLIUH, PACTBOP, MACCOBas J0JII XMMHUYECKOrO AIEMEHTA B COCAUHEHUH,
MaccoBasi J0Ji1 U MPOLEHTHAs KOHIICHTPALMs BEUIECTBA B PACTBOPE, SAAPO aTOMA, AJIEKTPOHHBIA CIOW aToma,
aToMHasi  OpOWTab, pagMyC  aroMa, BAJICHTHOCTh, CTEMCHb  OKUCIICHUS, XUMHYECKas  CBS3b,
3IEKTPOOTPULIATEIBLHOCTD, MOJSPHAs U HENOJISIPHAs KOBAJIEHTHAs! CBA3b, MOHHAS CBSA3b, METAJUIMYECKAS CBS3b,
KpUCTaUTHYecKas peméTka (aToMHas, HOHHAs, METaJUTMYeCKasi, MOJIEKYJIIpHast), MOH, KATHOH, aHUOH, SJIEKTPOJIUT
U HEdJIEKTPOJIUT, DIEKTPOJUTHYECKass  AUCCOIMAIUS, PEaKIMd HWOHHOTO OOMEHAa, OKHCIIUTEIHHO-
BOCCTAHOBHUTEIIbHBIE PEAKIMH, OKUCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHWE M BOCCTAaHOBIICHHE, JJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpaTHUMbIEC PEaKIMU, CKOPOCTh XUMUYECKOW PEaKIliu, KaTaau3aTop,

[TJIK, xoppo3usi METAJUIOB, CIUIABBI

OCHOBOITOJIArarolie 3aKOHbl XMMHUH: 3aKOH COXpaHEHHUsl Macchl, nepuoandeckuil 3akoH [[.M. Menneneena,

22 3aKOH TOCTOSTHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUH XUMHUHU: aTOMHO-MOJICKYIISIPHASI TEOPHSI, TEOPHS ANEKTPOITUTUICCKON TUCCOITUAIINN
3 Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:
yYMEHUE TMPABUIIBHO MCIIOJIb30BaTh H3YUCHHBIC BEIIECTBA M MAaTEpUAbI (B TOM YUCIIE MUHEPAIbHBIC YI00pEHMS,
METaJUTBI M CIUTAaBBI, MPOYKTHI IIEPepabOTKH MPUPOTHBIX HCTOYHUKOB YIIIEBOJOPOIOB (YIJisi, IPUPOIHOTO ra3a,
3.1 HeTH) B OBITY, CETLCKOM XO3SMCTBE, Ha MPOU3BOJICTBE U MOHUMAHNE 3HAYCHUS )KUPOB, OCITKOB, YTIIEBOIOB IS
OpraHu3Ma 4YelioOBeKa,; yMEHHE MPOTHO3UPOBATh BIIMSHUE BEIISCTB M XUMHUYECKHX IPOIECCOB HA OPraHu3M
YeJI0BEKa U OKPYXKAIOIIYIO PUPOJTHYIO CPEIY
3.2 YMEHHUE MHTEIPUPOBATh XMMUYCCKHUE 3HAHUS CO 3HAHUSAMU JIPYTUX YUCOHBIX IPEIMETOB
33 HaJM4YMe OTbITa padOThI C PA3TUYHBIMU UCTOYHUKAMH UH(DOPMAIIMH 110 XUMUU (HayYHAs U HAYYHO -TTOMYJIsIpHas
' JTUTepaTypa, CIoBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE O0BEKTUBHO OIICHUBATh MH(POPMAIUIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUIECKOM MPUMEHEHUU

1 YMCHHCEC UCIIOJIb30BATh e€ mis pPCIICHUA yqe6Ho -II03HaBaTCJIbHBIX 3ada4




BJIaI[eHI/Ie OCHOBAMHM ITOHSTHHHOTO armnapara U CHUMBOJIMYECKOI'O A3bIKa XWMMHU JIs1I COCTABJICHUA (1)OpMy.H

4 HEOPraHMYECKHUX BEIIECTB, YPABHCHUN XUMUYCCKUX PEaKIIHii; OCHOBaMH XuMmuueckoi HomeHkinarypsl (IUPAC
U TPUBHAJIbHOI)
YMeHne oO0bSICHATh CBSI3b MOJIOKEHUA eMeHTa B [lepuoaudeckoil cucteMe ¢ YUCIOBBIMHU XapaKTePUCTHKAMU
) CTPOEHHUSI aTOMOB XMMHUYECKHX IEMEHTOB (COCTaB M 3aps] Apa, 00l1ee YUCIO 3JEKTPOHOB), pacIpeieIeHueM
AJIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAJTUS M KAJIBIIHSI
[IpenacraBnenne o TEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHUMHUYECKHUX DJIEMEHTOB (paauyc aroma,
6 ANEKTPOOTPHUIIATENHHOCTD), MPOCTHIX M CJOXKHBIX BEIIECTB OT IMOJIOXKEHHUS djeMeHTOB B Ilepuomnueckoi
cucteMe (B MaJIbIX IEPHOJIaX U TJIABHBIX TOATPYITIAX) U AIEKTPOHHOTO CTPOSHHS aToMa
7 YMmenue knaccuuuupoBarth:
7.1 XUMHUYECKUE FIICMEHTBI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEaKIIUU
8 YMeHue onpeaensrTh:
8.1 BAJICHTHOCTb U CTEIIEHb OKUCICHUS XUMHUYECKUX 2JICMEHTOB, 3apsii HOHA
8.2 BH/JI XUMUYECKOU CBSI3U M TUIl KPUCTAIUTMUECKON CTPYKTYPHI B COSIMHEHUSAX
8.3 XapakTep cpeibl B BOJHBIX pacTBOPaX BEIIECTB (KMCIOT, OCHOBAHHA)
8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIH
9 YMeHue xapakTepuzoBath (pu3nueckre u XUMUYECKHE CBOWCTBA:
01 MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, anmmas, KpeMHHUi, a30T, (hocdop, cepa, XJIop, HATPUH,
' KaJIWi, MarHui, KaJIbIIuH, aTFOMAHAN, KEIe30)
9.2 CIIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJAOPO, CEPOBOJOPO]I, OKCHIBI




u ruapokcuasl MetauioB |-IA rpynn, amomunus, meau (Il), nunka, sxenesa (11 u 111), okcunet yrnepoaa (1l u
V), kpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,

docdopHas, yroiapHas, KpeMHHEBAs KHCIIOTA U UX COJIH)

IMPOTHO3UPOBATh MW XAPAKTCPU3O0BATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTU OT HX COCTaBa H CTPOCHMU,

9.3 MIPUMEHCHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MTPOTCKAHUSI XUMHYCCKHUX MPEBPAICHUN B
Pa3TUYHBIX YCIOBUIX
10 YMeHue CoCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHIA, B TOM YHCIIC:
10.1 peaxkiuii HOHHOTO 0OMeHa
10.2 OKUCITUTEITHFHO-BOCCTAHOBUTEILHBIX PEAKIIHMA
10.3 WUTFOCTPUPYIONTUX XUMHYECKHE CBONCTBA M3YYCHHBIX KJIACCOB (TPYIIN) HEOPraHUIECKUX BEIICCTB
10.4 TTOITBEPIKIAIOIINX TEHETHIECKYIO B3aMMOCBS3h MEXKTy HUIMHU
11 YMeHHe BBIUUCIIATH (ITPOBOIUTH Pacu&Thl):
111 OTHOCHTEIIHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIECTB, MACCOBYIO JIOJIO XUMHYECKOTO DJIEMEHTa B
' COCIIMHEHU U
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ia3oB
114 M0 YpaBHEHHSIM XUMHUYCCKUX PEAKIMi M HAXOIUTh KOJHYECTBO BEIIECTBA, 0OBEM W MacCy pEarcHTOB HIIU
' MPOIYKTOB PEaKIIMU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAYYHOTO TMO3HaHUs (HaOMroJeHHe, U3MEpEeHHe, HKCIEPUMEHT, MOJACIUPOBAHUE) MPU
12.1 W3YYeHUU BEIIECTB M XUMHUYECKHX SIBICHUN; yMeHUE cPopMyIHpoBaTh MpoOiIeMy U MPEUIOKUTh MyTH e

perieHus




12.2

0e301macHOi paboThl C XUMUYECKHMH BEIIECTBAMH, XUMUYECKOH MOCYI0H 1 1a00paTopHBIM 000pyI0BaHUEM

IIpaBHUJIaMU 0e30macHoOro O6paHI€HI/I$I C BCHICCTBAMHU, HUCIOJIL3YCMbBIMH B HOBCGIIHCBHOﬁ JKU3HHU, IIpaBUIIaMU

MOBECHUS B LIESX COEpexXEHUS 310pOBbs U OKpYKAIOIIEH MPUPOJHON cpe/ibl; MOHUMaHKE Bpeaa (O1acHOCTH)

123 BO3JICHCTBUS HA KUBBIC OPTAHU3MBI OTPEICIIEHHBIX BEIIECTB, CIOCOO0B YMEHBIICHUS M TPEJIOTBPAMICHUS WX
BPEIHOTO BO3JICUCTBUS
13 Hanwuane npakTHYecKuX HaBBIKOB IJIAHUPOBAHUS W OCYIIIECTBICHUS CIICTYIOMNX XUMUIECKIX IKCIIEPUMECHTOB:
131 W3YYCHHE W ONHCAaHWE (PU3MYECKHX CBOWCTB BEMIECTB; O3HAKOMJICHWE C (U3WYSCKUMH U XUMHUYCCKUMHU
' SIBIICHUSIMU; OTIBITHI, WILTFOCTPUP YIOIIHE MTPU3HAKU IPOTEKAHUS XUMHUYSCKUX PEAKITUI
13.2 M3y4eHue CrocoO0B pasziesieHus: cMecen
13.3 MOJIyYeHUE KHUCIOpOJa M M3y4yeHHE €ro CBOMCTB; MOJIyY€HHE BOJOPOJA U M3YUEHHE €r0 CBOMCTB; MOJydeHHE
' YIJIEKUCIIOTO Ta3a U U3y4YeHHE ero CBOICTB; MOJIy4eHHe aMMUaKa U U3y4eHHE €ro CBOICTB
13.4 MIPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIECTBA
135 MpUMEHEHHE UHAUKATOPOB (JlakMyca, MEeTHIIOpaHka U (eHondranenHa) s onpeaeeH s XapakTepa cpebl B
' pacTBOpax KUCIOT U Hiesiouen
WCCTIeIOBAHUE U OMUCAHHE CBOWCTB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; M3Y4YEHHE B3aUMOJICUCTBUSA
o KHCJIOT C MeTaJulaMH, OKCHJAMU METaJUIOB, PAacTBOPUMBIMH M HEPACTBOPHUMBIMU OCHOBAHUSIMH, COJISIMH;
' MOJIyYeHHUE HEepPACTBOPUMBIX OCHOBAaHMH; BBITECHEHHE OJHOTO MeTaljia JAPYyrUM W3 pacTBOpa COJIH;
uccienoBaHue aM(pOTEPHBIX CBONCTB T'HIPOKCUIIOB aTIOMUHUS U [IMHKA
pelleHne JKCIePUMEHTANbHBIX 3a7ad 1Mo TemaM: «OCHOBHBIE KIJIACChl HEOPTaHMYECKUX COCAMHEHUN»;
13.7 «DQNEeKTpoNUTHYECKas JUccolnanusy»; «BaxHelne HeMeTalllbl U UX COeAUHEHUs»; «BaxHeilne MeTamisl 1
WX COCAMHECHUSD
13.8 XUMHUYECKHUE OKCIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKK TMPOTEKAHUS pEaKiuié HOHHOTO OOMeEHa;




Ka4eCTBEHHBIC PEAKIIMM Ha MNPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OPOMHUA-, HOIHUI-,
cynbdar-, docdar-, kapbOHAT-, CHIMKAT-aHUOHBI, THIPOKCHJI-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJIbIIUs,

aTIOMUHHS, Kejte3a (2+) u xenesa (3+), meau (2+), LUHKA

14 VYMeHnue:

141 MIPEACTABIIATH PE3yIbTaThl SKCIIEPUMEHTa B (POpME BBIBOJOB, TOKA3aTEIbCTB, IPAPUKOB U TAOIUIl U BBISBISATH
' AMITUPUYECKUE 3aKOHOMEPHOCTH

14 2 yCTaHaBJ'II/IBaTI) CBs3U MG)K)Iy peanLHo Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKUMHU SIBICHUAMU U HpOI_[eCC&MI/I,

MIPOUCXOISAIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOTOOOPA3Hs BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM
IK3AMEHE 110 XUMHNHU

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

1 [TepBoHauanbHBIE XUMUYECKUE TIOHATUS

11 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThI€ U CTIOKHBIE BEIIECTRA.

1.3 Xumnaeckas opmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb OKUCICHUS

14 3aKOH MOCTOSHCTBA cocTaBa BenlecTB. OTHOcUTENbHAs atoMHasg macca. OTHOCUTENbHAs MOJIEKY/IsipHast Macca. MaccoBas A0Js
' XUMHYECKOI0 3JIEMEHTA B COSIUHEHNH

L5 KomnuectBo BemectBa. Monbs. MomsipHas Macca. MomsipHblii 00b€M Ta30B. B3anMOCBs3b KOJWYECTBA, MacChl M YHCIA
' CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 DuU3NYECKUE U XUMUYECKHUE SIBIICHUS. XUMUUYECKasi peakiuus U €€ Mpu3Haku. 3aKOH COXPAHEHUs MacCChl BEIIECTB. XUMUUYECKUE
' YpaBHEHUS
2 [Tepuonunueckuii 3akoH u I[lepuoandeckas cucrema xumuueckux aiemeHToB .M. MenneneeBa. CtpoeHne aTOMOB

y [Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux sneMeHToB .M. MenneneeBa. Ilepuoasl u rpynmnel. uszndeckuii
' CMBICJI IOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI 3IEMEHTA

25 Crpoenune aromoB. CocraB aTOMHBIX sjep. M3orombl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000J0YeK aTOMOB TepBbIX 20
' XUMHUUYECKHUX AieMeHTOB llepuoanyeckoii cuctemsl .M. Menneneea

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kallus, KalblHs (paauyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METAUTUYECKIMX U HEMETaNIMYeCKUX CBOMCTB) M MX COEAWHEHUN B COOTBETCTBHM C TIOJOKEHUEM

9JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB




Crpoenue BelecTa

Xumunueckas cBsi3b. KoBasieHTHas (IoJisipHasi U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUECKUX JIEMEHTOB. MloHHas

31 CBsI3b. MeTaminueckas CBs3b

3.9 Tunel KpuCTAIUIMUECKUX pEmIETOK (aToMHasi, HWOHHAs, MeETa/NIM4yecKasl), 3aBUCUMOCTb CBOMCTB BeleCTBA OT THIIA
' KPUCTAJUIMYECKOUN PEeIIETKHN U BUJIa XUMUYECKOM CBS3H
4 Bakneiiue npenctaBuTeNn HEOpraHMUecKrx BemlecTs. HemeTamisl 1 ux coequHeHus. MeTasuibl U UX COeAMHEHUS

Knaccudpukanuss M HOMEHKIATypa HEOPraHMYECKHUX COEIUHEHHWIl: OKCHAOB (cojieoOpa3yrolue: OCHOBHBIE, KHCIOTHBIE,
4.1 amdoTepHbIe) U HECOJe0Opa3yrolnue; OCHOBAHHUM (IIET0YM W HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHUCIOPOACOMEPKAIINE U
OeCKHUCIOPOIHbIE, OTHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

T OuznyecKkue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJopa, KUCIOpOJa, cepbl, a3oTa, (ocdopa,
' yriaepoaa, KpeMHUs

43 OuznyecKkue U XUMHUYECKUE CBOMCTBA NMPOCTHIX BEIIECTB-METAUIOB: JIUTUS, HATpHsl, Kajus, MarHus U KaJbLUs, aJlOMHUHUSA,
' Kemeza. DICKTPOXUMUYECKUM psii HAaNPSHKEHU METaJIOB

4.4 Ou3nyecKkue U XMMHUYECKHUEe CBOMCTBA BOJIOPOAHBIX COSIMHEHHI HEMETAIIOB: XJI0POBOIOPO/Ia, CEPOBOIOPOIa, aMMHAaKa

45 dusnuecKkue U XUMUYEeCKHe cBoMcTBa okcu0B HemeTtaiios: cepsl (1V, VI), azota(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, 1V),
' kpemuus(1V). TToaydeHne OKCHI0B HEMETAILIIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MeTawioB |A-IA rpymm, ruaka, meau(l1) u sxemnesa(ll, 1H1). TTonydeHue oKCHI0B METAIIIOB

47 XUMHUYECKHE CBOWCTBA OCHOBAaHWH M aM(OTEPHBIX THAPOKCHIOB (HAa MpUMEpPe THUAPOKCHIOB AaTFOMHHUS, JKelie3a, IMHKa).
' [Tonyuenue ocHOBaHUN M aMPOTEPHBIX TUAPOKCHIOB

48 OOme XMMHYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOTHOM, CEpHHUCTOM, CepHOM, a30THOH, ¢ochopHOI,
' KpeMHHEBOH, yroabHOU. OcoOble XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM U a30THOM KucioT. [lomydyeHue kuciaor

4.9 OO61ue XuMHUYeCcKue CBOMCTBa cpenHux coneil. [lonyuenue coneit




4.10

[Monyuenue, coOupanue, pacrno3HaBaHKe BOJIOPO/Ia, KHCIOPOia, aMMUaKa, YIIIEKUCIOro ra3a B J1adopaTopun

4.11 [Tonyuenue ammuaka, CEpHOM U a30THON KUCJIOT B IPOMBILUIEHHOCTH. OO1I1e cr1ocOOBI OJIy4EHUsI METAJIJIOB

4.12 ['enernueckas cBs3b MEXY KJIacCaMU HEOPraHUYECKUX COEAUHEHUN
) XHWMHUYECKUE PEAKLINN

£ 1 Knaccudukanus XuMHUUECKUX peakUuil O pa3IMyHbIM MPU3HAKaM: [0 YUCIIY U COCTAaBY YYaCTBYIOIIMX B PEaKLUU BELIECTB, IO
' TEIIOBOMY (P (EeKTY, 10 U3MEHEHUIO CTEIIEHEN OKUCICHNUSI XUMUYECKHUX 3JIEMEHTOB

52 TemoBoit 3ddexkT XuMUYEeCKOM peakiud, TEPMOXMMHUYECKHE YpaBHEHHA. OK30- U OSHAOTEPMHYECKHE PpEaKLHUU.
' TepMmoxumMuyeckue ypaBHEHHs

53 OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENH M BOCCTaHOBUTENH. IIpoliecchl OKHUCIEHHMSI W BOCCTAHOBIJICHMS.
' DNEeKTPOHHBIN OaJlaHC OKUCIUTEITHPHOBOCCTAHOBUTEIILHOM PEAKITUN

54 Teopust AMEKTPOJUTHYECKON aucconanuu. KaThoHbl, aHWOHBL. OJEKTPOJHUTHI W HEIJIEKTPoJMThl. CuibHBIE U Clla0ble
' NEKTPOJUTHL. CTENEHb JUCCOLUALUU

55 Peakiun noHHOro oOMeHa. YciIOBMsS NPOTEKAHUS PEAKLMHA MOHHOIO OOMEHa, IOJIHbIE M COKpAIlEHHbIE MOHHBIE YpaBHEHUS
' peakuui
6 XuMHs U OKpy’Karolas cpeja

- BemecTBa 1 mMarepuanbsl B IOBCEIHEBHOM >KM3HM 4elloBeKa. be3omacHoe MCNOIb30BaHUE BEILECTB M XUMHUYECKUX pEaKUUl B
' nabopaTtopuu u ObITy. [lepBas mOMOIb MPU XUMHUYECKUX 05KOTaX U OTPABICHUAX

XUMHUECKOe 3arpsi3HEHUE OKpY’Karollel cpelbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHUE MOYBBI, BO31yXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npenotBpaienus [IpenensHas nomycrumas konuentpaius semiects (I1IJIK). Ponb xuMuum B pemieHHH 3K0JIOTHUECKUX MPOOIeM.
Ycunenue napHuKoBoro 3pdekxra, pa3pyiieHne 030HOBOTO €05
6.3 [Ipumenenue cepsl, a3ota, ¢pochopa, yrieposa, KpeMHHS U UX COSAMHEHUH B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM

xo3giicTBe. [IpMeHeHHe MeTalloB M CIJIAaBOB (CTallb, YYI'yH, JIOPATIOMHHUI, OpoH3a) B OBITY M HPOMBIIUIEHHOCTH HX




coenuHeHuil. [loHsATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3UU
6.4 [TpupoHBIE HCTOYHUKH YTIEBOIOPOIOB (YTOJb, IPUPOIHBINA ra3, He()Th), IPOIYKTHI X repepaboTK (OCH3MH), UX POJIb B OBITY U
' MIPOMBIIIJIEHHOCTH
[lepBoHavanbHble MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH, TWIEH, alleTUJIEH, 3TaHOJ,
6.5 [JIMIEPHUH, YKCYCHasi KucioTa). [loHsTHe 0 OMONOTrHMUYecKr BaXKHBIX BEILECTBAX: JKUpaX, OeNKax, yrJIeBoJaX — M MX POJM B KU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 o popMyinaM XUMUYECKHX COeTMHEHUIN
7.2 Macchl (MacCoBOM) JT0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPAaBHCHHUSM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET : bubnuoreka [{IOK
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