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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XxuMuM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs COCTABJICHA HA OCHOBE TPEOOBAHUH K pPE3ysibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHON MPOTpaMMbl OCHOBHOTO 001ero odpasoBanus, npejacrabicHHbix B ®I'OC 000, a
TAK)KC Ha OCHOBC (eaepalbHOMl paboycii MporpaMMbl BOCIIMTAHMS W C Y4ETOM KOHICHIIMK TPEIOAaBaHUs y4ucOHOTO
npeaMeTa « XuMus» B 00pa3oBaTelbHbIX opranuzanuax Poccuiickoit Meaepaiuu.

[Iporpamma mo xuMuM Ja€T TPEJCTABICHHE O IeNAx, oOuiel crpareruu oOydeHHs, BOCHUTAHUS U Pa3BUTUS
00yJaronmxcs CpeICTBAMH YUeOHOTO MPEIMETa, YCTAaHABIIMBAET 005A3aTeNIbHOE MIPEAMETHOE COJIEPIKaHNE, IPEyCMaTPUBaET
pacnpeneneHue €ro Mo KiaccaM M CTPYKTYPUPOBAHME MO pasfenaM W TeMaMm [OpOorpaMmbl MO XUMHHU, OOPEAECHSET
KOJIMYECTBEHHBIE U KAUECTBEHHBIE XAPAKTCPUCTUKH COJICPIKAHUS, PEKOMEHIYEMYIO TTOCIEA0BATEIbHOCT U3YUCHUSI XUMUU C
YYETOM MEXKIPEAMETHBIX M BHYTPUIPEJMETHBIX CBf3€H, JIOTHKH YueOHOTrO TMpoIecca, BO3PACTHBIX OCOOEHHOCTEMN
oOyyJaronmxcsi, onpeyesseT BO3MOKHOCTA MpeAMETa I peanu3alMi TpeOOBaHMM K pe3yJbTaTaM OCBOECHHSI OCHOBHOM
o0pa3oBaTensHOM MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TaKKe TPEOOBaHUM K pe3yibTaTaM OOyqeHHS
XUMUU Ha YPOBHE 1eN€H N3yUeHHS IPEeAMETAa U OCHOBHBIX BUAOB YUeOHO-I03HABATENIHHOM A€STEIbHOCTH 00YUYaIONIErocs 0
OCBOCHHIO YUEOHOTO COJICPIKAHUS.

3HaHWe XUMHM CIYKUT OCHOBOM Uil (GOpPMHpPOBAHHUS MHPOBO33PCHHUS OOYYAIOMICTOCS, €ro TMpEACTaBICHUN O
MaTepUaIbHOM €IUHCTBE MHpa, BaXHYIO POJb UTPaloT (popMHUpyeMble XUMHUEH MPEJICTaBICHUS O B3aUMONpPEBPAIEHUIX
SHEPruu U 00 BOJIIOIUH BEIIECTB B IPUPOJIE, O MyTAX PEIICHUS TJI00ATBHBIX MPOOJIEM YCTOMUUBOTO PaA3BUTHS YETIOBEUECTBA
— CBIPHEBOH, PHEPIETUUECKOMN, MUIIEBOM U FKOJIOTHUECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHCHMUS.

N3yuenne xumunu:

CIIOCOOCTBYET peaiM3allii BO3MOXKHOCTCH JUIsl caMOpa3BHTHS M (POPMUPOBAHUS KyJIbTYpPbhl JUYHOCTH, ¢€ OOmICH U
(bYHKITMOHATLHON T'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHME MBIIUIEHUS W TBOPYECKUX CHOCOOHOCTEH OOydYaromuxcs, HaBbIKOB UX
CaMOCTOSTEIIbHON Y4eOHOU JeATEIbHOCTH, SKCIIEPUMEHTAIbHBIX W MCCIEMOBATEIbCKUX YMEHHM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B IPOPECCUOHATLHON JACSITENBHOCTH;



3HAKOMHUT CO CHCIU(UKON HayqHOTO MBIIUICHHUS, 3aKJIa/IbIBACT OCHOBBI IIEJIOCTHOTO B3TJIsia HA CIUHCTBO IIPUPOJIBI U
YeJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAIIOM B (DOPMUPOBAHUH €CTECTBEHHO-HAYIHOM IPAMOTHOCTH O0YJAFOIIINXCS,

COCOOCTBYET (POPMHUPOBAHUIO TIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJIC, K UETOBEKY,
BHOCHT CBOM BKJIa]l B KOJIOTHYCCKOC 00pa30BaHKUE 00yJarOIIUXC .

JlaHHBIC HANpaBIICHUS B OOYYCHUU XHUMHUH OOCCICUMBAIOTCS CIICHM(PUKON COJIepKaHusl y4eOHOTO MPeAMETa, KOTOPhIA
SIBJISIETCS TIEIArOTUUECKH a/IallTUPOBAHHBIM OTPayKeHHEM 0a30BOM HAYKU XMMUHU HA OMPEACIEHHOM dTane e€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHS OPUEHTHPOBAH HA OCBOEHUE OOYJAIONIUMUCS CHUCTEMBI
MEPBOHAYAIIBHBIX TOHITHH XUMHH, OCHOB HEOPTaHUYECKOH XWMHHM W HEKOTOPBIX OTJ/EIbHBIX 3HAYUMBIX TOHSTHH
OPraHU4YE€CKON XUMHHU.

CtpykTypa conmepkaHHsl MPOTPaMMBI MO XUMHUH CHOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOIX0Ja K €€ H3yUeHHIO.
ConeprxaHre CKIQIBIBACTCS U3 CUCTEMBI TIOHATUH 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI TIOHATHH O XUMHUYECKOH
peaknuu. O0Ge DTU CHUCTEMBI CTPYKTYPHO OPTaHWU30BaHBI MO MPHUHITUITY MOCAEAOBATEIHHOTO Pa3BUTHS 3HAHWN HAa OCHOBE
TCOPETUUCCKHUX MPEACTABICHUM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XVMUH;

— YUCHHUS O CTPOCHUU aTOMa U XUMUUYCCKOMN CBA3U;

— IPEICTABJICHUN 00 AJICKTPOIUTUYCCKON AUCCOIUAIIUU BEIICCTB B paCTBOPaXx.

Teoperndeckne 3HAHWUS PACCMATPUBAIOTCS HA OCHOBE OHMITMPUYECCKH TIONYYEHHBIX W OCMBICIICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEAOBATEIBHO OT OJHOTO YPOBHS K NIPYroMy, BBIMOJHAS (PYHKIMH OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEH MPaKTHUECKOTO MPUMEHECHHUS U TOTYUYEHUS U3YJaeMbIX BEIIECTB.

OcBocHUC TIpoOrpaMMbl IO XUMHUH CIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUSA O XWMHUYCCKOW COCTaBIISIOIICH
HAy4YHOW KapTHHBI MHpa B JIOTUKC €& CUCTEMHOUW MPHUPOBI, ICHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHHIO M MCTOJaM
MO3HAHUSA B HayKe. M3ydeHre XUMHHM MPOUCXOAUT C TMPUBJICUCHUEM 3HAHUN U3 paHee W3YYCHHBIX YUECOHBIX TMPEIAMETOB:
«Oxkpyxatomuii Mupy, «buosiorus. 5—7 knacce» u «Pusuka. 7 K1acey.

[Ipy m3ydeHNN XUMHUH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB XMMHYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTHYCCKON MESITEIBHOCTH YEIOBEKAa M KAaK OJHOTO W3 KOMITOHEHTOB MHPOBOM KYyJNBTYPHL 3ajada



y4eOHOTO MpeaMeTa COCTOUT B (hOPMUPOBAHUM CUCTEMBI XUMHUCCKUX 3HAHUM — BaOKHEUIUX (DAKTOB, MOHATHHN, 3aKOHOB U
TEOPETUUECKUX MOJOKEHUHN, NOCTYIMHBIX O0O0OIEHUI MUPOBO33PEHUECKOIO XapakTepa, fA3blKa HAYyKH, B MPUOOIICHUH K
Hay4dyHbIM METOJaM TMO3HAHUA MpPU U3YYEHUW BEIIECTB U XUMHYECKHX peakuuid, B (HOPMUPOBAHUM U Pa3BUTHH
[IO3HABATCIBHBIX YMCHHM W HMX MPUMCHCHHH B YUCOHO-IIO3HABATCIBHOW W YYCOHO-HCCIICIOBATCIBCKOW JACSTCIBHOCTH,
OCBOCHHH TIPABHWJI OE30MIaCHOTO OOPAIICHUS C BEIICCTBAMH B TIOBCCIHCBHOM JKU3HH.

[Ipu n3yvyeHnn XMMHUK HA YPOBHE OCHOBHOTO 00Iero 00pa3oBaHus BAXXKHOE 3HAYCHHUE MPUOOPETH TaKue TENH, KakK:

— (OpMHpPOBAHME MHTEJUICKTYaJIbHO pa3BUTONM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTRY,
CaMOCTOSITEIbHOMY MPUHATUIO PENICHUHN, CTOCOOHON a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBIEHHOCTh OOYUCHHS Ha CHCTEMATHYECKOE MPUOOIICHNE 00YYaIOmUXCsl K CaMOCTOSTENbHON TO3HABATEIHHON
NEATEILHOCTH, HAYYHBIM METOIaM MO3HAHUS, (JOPMUPYIOIUM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecredeHne yCIOBUH, CMOCOOCTBYIONIMX MPHOOPETEHUIO OO0YYAIONIUMUCS OMbITA Pa3HOOOpPA3HOM JeATEeNbHOCTH,
MO3HAHUS W CAMOIO3HAHUS, KJIHOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIMH), UMEIOIIMX YHUBEPCATbHOE 3HAUEHUE IS
Pa3JINYHBIX BUJIOB JEATEIBHOCTH;

— dbopmupoBanre o0IIel (PYyHKITMOHATHHOU U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBICHITH H
OIICHUBATH SIBJICHUSI OKPYXKAIOIIEro MUpPA, UCMOIL3Ys 3HAHUSI U OMbIT, MOJYYEHHBIC TPU U3YUCHUH XUMHUH, IPUMEHATh UX
IIPU pelICHUU Ipo0ieM B MOBCEIHCBHOM KU3HHU U TPYIOBOH JCATCIbHOCTH;

— (opmupoBaHue y 00y4arOmUXCs TYMaHUCTUYCCKUX OTHOIICHUW, MOHUMAHUS HEHHOCTH XWMUYCCKUX 3HAHWHM IS
BBIPAOOTKM SKOJIOTUYECKH MEIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOU JCSTEILHOCTH B IEIAX COXPAaHEHUS CBOETO
310POBbA M OKPYKAIOIIEH IPUPOJHON CPEABL;

— pa3BUTHE MOTHUBALMM K OOYYEHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M CaMOBOCIUTAaHHUIO Ha OCHOBE YCBOEHHUS
0O0IICYCIIOBCUCCKUX TICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY IPOdUIIS U HAITPABICHHOCTH JAIBHCUIIICTO O0YUCHUS.

OO6muiee ynciio 4acoB, OTBCACHHBIX JIJIs M3YUYCHHUSI XUMHUH Ha YPOBHC OCHOBHOT'O 0OOIIICTO 00pa30BaHMs, COCTABISCT B §
KJ1acce — 68 4acoB (2 yaca B HEJEJIO).



COIJEPXAHUE OBYYEHUA

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[IpeameT xumuun. Posib XUMUM B J)KM3HU 4Ye€JIOBEKa. XMMUSA B cUCTeME HayK. Tena u BemecrBa. PuU3nyueckue CBOMCTBA
BCIIICCTB. ATrperaTHoe cocTosHue BemecTB. [lonsiTue o Merogax mo3Hanus B XumMuH. Yncteie BemecTBa u cMmech. CriocoObt
pa3aEneHUs] CMECEH.

ATOMBI U MOJIEKYJIBI. XUMHAYECKHAE JIEMEHThl. CHUMBOIBI XUMHUYECKUX DJIEMEHTOB. [IpOCThiE M CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmyrna. BajneHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aroMHas wmacca. OTHOCUTENbHAs MOJEKYJsSpHas Macca. MaccoBast J0Jsi XMMHYECKOTO JJIEMEHTA B
COEJIMHCHUM.

KomnuectBo BemectBa. Monbk. MomsdpHas macca. B3anMOCBSI3b KOJMYECTBA, MACChl U YUCIA CTPYKTYPHBIX E€IMHMIL
BemecTBa. Pacu€rel mo hopmynaM XMMHYECKUX COSAMHEHHUH.

dusznuecKrue U XUMUYECKHE siBJieHMs. XUMUYECKas peakuuss U €€ NMpu3Hakh. 3aKOH COXPAaHEHHUS! MACChl BEIIECTB.
Xumnueckue ypaBHeHud. Kiaccuduxaius XuMUYECKUX peakIuil (COCTUHCHNUS, Pa3IoKCHUA, 3aMCIICHUSI, OOMEHA).

Xumuyeckuili IKCRepuUMeHnm:

3HAKOMCTBO C XMMUYECKOHN MOCYI0H, mpaBwiaMu paboTel B JabopaTopuu W npuéMaMu oOpaieHus ¢ 1adbopaTopHbIM
obopynoBaHueM, H3y4eHUE U ONucaHue (PU3MUECKUX CBOMCTB OO0pa3lloB HEOPraHMYECKHUX BEIIECTB, HAOII0JCHUE
(dbuznyeckux (IIaBleHUE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYNKE, KUMEHUE U KOHAEHCAIUS BOJbI) U XUMUYECKUX
(ropeHue cBeYM, NPOKAIUBAHMEC MCIHOM MPOBOJIOKH, B3aUMOJICHCTBHEC MEJIa C KUCIIOTOM) SIBIICHUM, HAOJIFOICHUE U OIMCAHNC
MIPU3HAKOB MPOTCKAHUA XUMHUYCCKUX PCaKIMi (Ppa3jio’KCHUE caxapa, B3aUMOJICHCTBUE CCPHOM KHUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapoxkcuna meau (II) mpu HarpeBaHuu, B3auMmozeilcTBHE Keneza ¢ pacTBopoMm conu meau (II), nzydenwue
COoCO0OB pa3leleHusi CMeced: C MOMOIIbI0 MarHuTa, (PUJILTPOBaHWE, BBINApUBAHHUE, AMCTHIUISALMA, XpoMarorpadus,
MIPOBEICHUE OYMCTKU TIOBAPEHHOW COJIM, HAONIONCHHE W OTMUCAHWE PE3YJIbTaTOB MPOBENCHHS OMbITA, WLUTFOCTPHPYIOMIETO
3aKO0H COXPAHECHHS MACChl, CO3/IJaHUE MOJICTIEH MOJICKYJI (IIIapOCTEPKHEBBIX ).

BaxHeiliue npeacTaBUuTe M HEOPraHUYECCKHUX BELIECTB



Bo3ayx — cmechk razoB. CoctaB Bo3ayxa. KHCIOpom — 3JIEMEHT M MPOCTOE BemlecTBO. HaxoxkIeHune Kuciopoja B
npupoae, (U3MYEecKHe M XHUMHUYecKue cBoMcTBa (peakuumu ropenus). Oxcuapl. [Ipumenenune kucnopona. CrocoObl
MOJIyYEHHUs] KUCJIOpPOoJa B jJabopaTopuu U MpoMbILIIEHHOCTH. KpyroBopoT kuciopoga B npupoae. O30H — amutoTponHas
MOAU(DHUKALINAS KACIIOPO/Ia.

TermmoBoit 3hdEKT XUMHYCCKOM pEakIUM, TCPMOXHMHUUYCCKHC YPABHCHHUS, 3K30- W DHJIOTCPMHUYCCKUC PCAKIUU.
TomnuBo: yronb u MeTaH. 3arps3sHeHre BO3AyXa, YCHICHUE TapHUKOBOTO 3 (dekTa, pa3pyIieHHe 030HOBOTO CIIOA.

Bonopoa — anemeHT U npocToe BemiecTBo. HaxoxkaeHue Bojopo/ia B Npupoje, Gpu3Hueckue 1 XMMUYECKHE CBOMCTRBA,
MpUMEHEHHUE, COCOOBI MoTyueHUsl. KHCI0ThI U coMu.

Momnsipubiii 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHECHUSIM.

dusnueckre cBOMCTBA BOABl. Boma kak pactBopurtens. PacTBopbel. HachlllleHHBIE W HEHACBIMIEHHBIE PACTBOPHI.
PacTBOpUMOCTB BEHIECTB B BOJE. MaccoBas JI0JIsl BEUIECTBA B pacTBOPE. XUMHYECKHE CBOWCTBA BOJABL. OCHOBaHUsA. Ponb
PacTBOPOB B IPUPOJIE U B ’KU3HU YeJIOBEKa. KpyroBopoT BoAbI B TpUpo/Ie. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OUHCTKa
IIPUPOJIHBIX BOJI.

Knaccudpukauns neopranndeckux coenunenuil. Okcunbl. Knaccuukaums okcuaos: coneoOpasyiomue (OCHOBHBIE,
KHCIOTHBIE, amboTepHble) U Heconeodpasyiomue. Homenknarypa okcuaoB. @u3ndeckie 1 XUMUYECKHE CBOMCTBA OKCHIOB.
ITonydeHue OKCHIIOB.

OcHoBanusa. Kiaccudukanuss ocHoBaHUM: MIEIOUM W HEPACTBOPUMBIC OCHOBaHHSA. HoMeHKIaTypa OCHOBaHUM.
DU3NYECKNE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loilydyeHre OCHOBaHUM.

Kucnorel. Knaccugukanusa kucnor. Homenknarypa kucioT. DuU3MUECKMEe U XHMHUUYECKHE CBOMCTBAa KUCIOT. Psn
aktuBHOCTH MeTaiuioB H. H. bekerosa. llonyyenue Kucior.

Conun. Homenknarypa cosneil. @u3nueckue U XuMHYECKUE CBoMcTBa cosieil. [loyuenue conei.

I'eHeTnyeckas CBA3b MEXKIY KJIACCAMU HECOPIraHUYECKUX COCIIMHEHHM.

Xumuueckuii Ikcnepumenn:

KaueCTBEHHOE ONpeAeNICHNE COAECPKaHUs KUCIOpOa B BO3AyXe, NOJNyYeHHe, COOMpaHKe, paclio3HaBaHUE U U3YUYEHHE
CBOMCTB KHCJIOPOJa, HAOJIONCHNE B3aWMOJICHCTBUS BEIIECTB C KHUCIOPOJOM W YCIIOBHSI BO3HUKHOBEHHS M TPEKPAIICHUS
ropeHus (Toxkapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCH/IOB U OTMCAHKE X CBOWCTB, MOy4YeHUE, COOMpaHUE, PACIIO3HABAHKE H



U3y4YCHHE CBOMCTB BOJOpojAa (FOpcHHE), B3auMojcicTBHEe Bojaopoaa ¢ okcuaoM Menu (II) (Bo3aMOXKHO HCIOJIB30BaHUC
BHJIEOMATEpUANIOB), HaOJOAeHUE OOpa3lOB BEIIECTB KOJWYECTBOM | MOJIb, MCCIEIOBAHHE OCOOCHHOCTEU pPacCTBOPECHUS
BEIIECTB C PA3IUYHOW PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHOM MaCCOBOM NONEW PacTBOPEHHOTO
BCII[CCTBA, B3aWMOJCHCTBUC BOJbI C METaUIaMH (HATPUEM W KaJbIMeM) (BO3MOKHO HMCIOJB30BAHHE BUICOMATCPHAIIOB),
HCCJICIOBAaHUE OOPa3I0B HEOPTAHMUCCKUX BEIICCTB PA3JIMYHBIX KJIACCOB, HAOIIOACHUC U3MCHCHUS OKPACKU WHUKATOPOB B
pacTBOpax KHUCIOT U 1Ienoyel, uzydeHue B3aumojehcTBusi okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C
METAJJIAMH, PEAKIMHA HEUTpaIu3aliy, MOJYyYEHHE HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METAJIA JAPYTUM H3
pacTBOpa COJIH, PEIIEHHUE SKCITEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaXkHelIe Kiacchl HEOPraHUYECKUX COCTHHEHUI.

Hepuonnyecknit 3axkoH u Ilepuoanyveckass cucrema xumudeckux ieMeHToB /I, M. Menneneea. CtpoeHue
aTOMOB. XHMHUYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIMU

[lepBbie MONBITKN KAACCUPUKAIIMU XUMUUYECKUX DIEMEHTOB. [loHSATHE O rpynmnax CXOJHBIX DJIEMEHTOB (IETOYHBIC U
MIEJIOYHO3EMENBHBIE METAJUIbl, TaJOTE€Hbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPBIE 0Opa3yloT aMQOTEpHBIE OKCHUIBI H
TUAPOKCHUIBI.

Ilepnonmueckuit 3akoH. Ilepnoguueckas cucrema xuMnuueckux aneMeHToB 1. . MenneneeBa. KopoTkonepuoanas u
mmaHOTIeproaHas ¢opmbl [lepuonnueckoii cuctemsl xumudeckux diemeHToB JI. M. MenneneeBa. Ilepuoast u rpymnmsl.
PU3NYECKNN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOA U TPYIIIIHI JJIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOCHUE ANIEKTPOHHBIX 000J10YEK aTOMOB MEPBHIX
20 xumuueckux 3memMeHToB [lepnoanueckon cucremsol J[. . Menaeneea. XapakTEpUCTUKA XUMUYECKOTO 3JIEMEHTA IO €r0
nonoxxenuto B [leprnoanueckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHsI painyca aTOMOB XUMHUUYECKUX DJIEMEHTOB, METAIUIMYECKUX U HEMETAUINYECKUX CBOMCTB
110 TPYIIIAM U [IEPUOJIAM.

3nauenue llepuoguueckoro 3axkoHa u llepuojnueckoil cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB JUIsl Pa3BUTHSL HAYKU U
npakTuku. [{. 1. MeHaeneeB — y4€HbIA U TPAKIAHUH.

Xumudeckass cBs3b. KoBajieHTHass (TOJispHAsT W HEMOJISIPHAS) CBSA3b. OJEKTPOOTPHUIATEIBLHOCTh XUMHUUYECKHUX
aneMeHTOB. loHHas CBs3b.



Crenienb okuciicHUd. OKHUCIUTEITBHO-BOCCTAHOBUTENBHBIC peakiuu. llpoliecchl OKHUCICHHS U BOCCTAHOBJICHHUS.
OKUCIUTENN U BOCCTAHOBUTEIM.

Xumuueckuii IKCnepumenm:

U3ydeHUE 00pa3ioB BEMICCTB MCTAJUIOB M HEMCTAJUIOB, B3aUMOJICUCTBUE THIPOKCUIA IMHKA C PACTBOPAMH KHCIIOT H
EJI0YCH, TPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX I[PUMEPHI OKUCIUTCIBHO-BOCCTAHOBUTEIBHBIX pPEaKIui (TOpEHUE,
PEAKINH PA3IIOKECHHS, COSTUHEHU ).

MesicnpeomemHuule céasu

Peanmuzanus MEeXMpEIMETHBIX CBS3CH NMpU M3YYCHUH XUMUU B 8 KIIacCce OCYIIECTBIISETCS Yepe3 HCIOIb30BaHHE Kak
o0IIMX €CTECTBEHHO-HAYYHBIX TIOHSATHM, TaK W TIOHATHW, SBISIOMHUXCS CHCTEMHBIMHU IS OTACIBHBIX IPEAMETOR
€CTECTBEHHO-HAYYHOTO I[UKIIA.

OO6mIHe ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, THUMOTE3a, TEOpHUs, 3aKOH, aHAllU3, CHHTE3, KiIacCU(pUKAIIVS,
NEPUOTMIHOCTD, HAOTIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIEITh, IBJICHUE.

®uzuka: Marepus, aToOM, OJJICKTPOH, IMPOTOH, HEUTPOH, HMOH, HYKIHWJ, M30TOIBI, PaIHOaKTHUBHOCTh, MOJCKYJIA,
ANMEKTPUYCCKUI 3apsij, BEIIeCTBO, TEJNO, O0OBEM, arperaTHoe COCTOSHHE BEINECTBA, Ta3, (HM3NYSCKHUE BEITUIHHBI, SAUHUIIBI
HU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE31b1, COTHIIE.

buonorus: gporocunres, aApixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpadbl, TOPHBIC MMOPOJLI, ITOJIE3HBIE HMCKOMAEMbIC, TOILUTHBO, BOIHBIC

pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IMPOI'PAMMBI IO XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO 00I1ero o0pa3oBaHUs AOCTUTAKOTCA B XOJ€ OOY4YEHUs
XUMUU B E€IUHCTBE Y4YEOHOW W BOCIUTATEIHHOM JEATENTHHOCTH B COOTBETCTBUM C TPAAWIIMOHHBIMU POCCHUUCKUMU
COLMOKYJILTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHITHIMUA B OOIIECTBE MPABMIIAMA U HOPMaMU TIOBEICHHS
¥ CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS M COITUATN3AIHA 00YyYaIONUXCsl.



JIM4HOCTHBIC PpE3yJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOW IMO3UTUBHBIX
LIEHHOCTHBIX OPUEHTAIMI U PaCUIMPEHUE ONbITA ICITEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) maTpuoTU4YE€CKOT0 BOCTIMTAHUSA:

LUEHHOCTHOI'O OTHOILUEHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HMCTOPUYECKOMY M HAYYHOMY HACJECIUI0, [OHUMAaHUS
3HAYCHHUS XUMHYCCKOW HAyKH B KM3HH COBPEMCHHOTO OOIIECTBA, CHOCOOHOCTHU BIAJCTh JOCTOBEPHON MHGOOpMAIuEH o
MEPETOBBIX JOCTIKEHUAX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW XMMWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHHS O COLMAIBHBIX HOPMax M MPaBUJiaX MEXJIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OONICCTBEHHO TMOJIE3HOW, YUeOHOMCCIICTOBATENbCKOM, TBOPUYECKON M JAPYTHX BHUAAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JIEATEILHOCTH MPU BHITTOTHEHUN YUEOHBIX, TO3HABATENBHBIX 3a]1a4, BBHITIOTHEHUU
XUMUUYECKUX DKCIEPUMEHTOB, CO3/IAHUM YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIMOHUMAHHUIO U B3aUMOMOMOIIM B
mpoliecce ITo yueOHOM JIeATeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAPHILCH C MO3UIUH
HPABCTBEHHBIX U MPABOBLIX HOPM € YUETOM OCO3HAHUS MOCAEACTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 NO3HAHUA:

MHUPOBO33PEHYECKHE MPEJICTABICHUS O BENIECTBE U XUMHUUYECKON PEAKIIHH, COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO
pPa3BUTHSL HAyKH U COCTABJISIIONINEC OCHOBY I IMOHUMAaHHUs CYIIHOCTU HAy4YHOW KAapTHHBI MUpa, TMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPObI, B3AUMOCBS3AX YEJIOBEKA C IPUPOJIHON CPEIor, O POJIM XUMUU B O3HAHUHU
3THUX 3aKOHOMEPHOCTEM;

MO3HaBaTE/IbHbIC MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUU MO XHWMHH, HEOOXOAUMBIE JJIsi OOBSICHEHUS
Ha0II0AACMBIX TIPOIICCCOB M SIBJIICHUM, TO3HABATCIHHOW, WH(MOPMAIIMOHHOW M YUTATCIBCKOM KYJIBTYpPHI, B TOM YHCJC
HABBIKOB CaMOCTOSTCIBLHON pPabOThI ¢ YYCOHBIMH TCKCTaMH, CIIPABOYHOW JIUTCPATYpPOMl, JOCTYIHBIMH TCXHUYCCKUMU
cpeacTBamMu UHGHOPMALMOHHBIX TEXHOJIOTHIA;

HHTEpeC K 00YUEHUIO Y MTO3HAHUIO, JIIDOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CAaMOOOPa30BaHUI0, TPOEKTHON U
MCCJIEIOBATEIHCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS 00yUYEHUS B JATbHEHIIEM;

4) dpopMupoBaHNs KyJbTYPbI 310POBbSI:



OCO3HaHHE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KU3HH,
OCO3HAHWE TMOCIAEACTBUA M HENPUATHE BPEAHBIX MNPUBBIYEK (YNOTpPeOJEHUs aNKOrojis, HApKOTUKOB, KypeHus),
HEOOXOJIMMOCTH COOJIOJICHHUST TIpaBUJI 0€30MacHOCTH MPH OOpallleHUH ¢ XUMUYECKHMMU BELIECTBAMU B OBITY U peajbHOU
KU3HH,

5) Tpy10BOr0 BOCTIMTAHMS:

HHTEPEC K MPAKTHYECKOMY H3YHYEHHUIO Tpodeccuii u Tpyaa pa3inMuHOTO poja, YBaXKEHHUE K TPYAy U pe3ysibTaram
TPYJIOBOH JEATENHHOCTH, B TOM YHCIE HA OCHOBE NMPUMEHEHHS MNPEIMETHBIX 3HAHWU 10 XUMHUHU, OCO3HAHHBIA BBIOOP
WHJUBUTYJIbHOM TPAEKTOPUH TPOJIOJKEHUS OOpa30BaHUA C yY4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIHOH MpOo(ecCHOHANBHON ACATENBHOCTH U Pa3BUTHUS HEOOXOAMMBIX
YMEHHH, TOTOBHOCTb aaNTHPOBATHCA B IPOdecCHOHaNBHOM cpene;

6) 3K0JIOrH4ecKOro BOCNUTAHUSA:

IKOJOTHYECKHU 11eTeCO00pa3HOEe OTHOUIEHUE K MPUPOJIE KAK UCTOUYHMKY JKU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHMS,
MOHUMAaHHUE IIEHHOCTH 3/I0POBOTO U 6€30acHOro o0pa3a >KU3HHU, OTBETCTBCHHOE OTHOIIICHHE K COOCTBEHHOMY (PU3UYCCKOMY
Y MICUXUYECKOMY 3J0POBBIO, OCO3HAHNE LEHHOCTH COOIOAEHUS MpaBr 0€301acHOr0 NOBEACHMSI IPHU padOTe ¢ BEIIECTBAMM,
a TaKXKe B CUTYalMsIX, YTPOXKAIOIIUX 310POBBIO U )KH3HU JIOAEH;

CIIOCOOHOCTH MPUMCHSTH 3HAHUSI, TIOTyYacMbIC IIPU U3YUCHUU XUMUH, JJI PCUICHUS 3a/1a4, CBSI3aHHBIX C OKpYKarolieH
IPUPOTHON CPEAOM, JJIsl TOBBIIIICHUS YPOBHS 9KOJOTUUCCKON KYJIbTYphI, 0CO3HAHUS T100aJBFHOTO XapaKTepa HKOJIOTHYCCKUX
npoO0JIeM U MyTEH WX PELICHHS MOCPEICTBOM METOAOB XUMHUH, SKOJIOTHYECKOr0 MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBATHCS UM
B ITO3HABATEIIBHOU, KOMMYHHUKAaTUBHOW U COLUAJIBHON MPAKTHKE.

METANPEJMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX PE3yJIbTATOB BBLICISIOT 3HAYMMBIC UIsl (POPMHUPOBAHUST MUPOBO33PCHUS OOIICHAYYHBIC
HOHATHA (3aKOH, TCOPHUSL, IIPUHITUIIL, TUIIOTE3a, (PAKT, CUCTEMA, [IPOLIECC, FKCIIEPUMEHT U JIPYTO€.), KOTOPBIE UCIIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJSIIOT Ha OCHOBE 3HAHUM W3 A3TUX MPeAMETOB (HopMUpPOBATH
MPEACTABICHUE O LEJOCTHOW HAyYHOM KapTUHE MHUpa, M YHHUBEpCAJIbHbIE Yy4deOHbIE ACHCTBUSA (ITO3HABATEJNBHBIE,
KOMMYHHUKATHUBHBIE, PETYJIATHUBHBIC), KOTOpblE oOecmeunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIHHOMY
MJIAHUPOBAHMIO U OCYLIECTBICHUIO YUEOHOU NEATEIBHOCTH.



IloznaBaTeibHbIe YHUBEPCAIbHbIE YUeOHbIE /IeliCTBUS

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHUSI HCIOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUM 3HAHUM: PaCKPbIBATh CMBICT XUMHUYECKUX
HOHATHH (BBLICIATh MX XApAaKTCPHBIC IMPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATUSMH), HCIOJIB30BAThH
MOHATUS I OOBSICHCHUS OTACIBbHBIX (DAaKTOB M SIBJIICHUM, BBIOMPATh OCHOBAHUS W KPUTCPUH IS KiaccU(UKalUU
XUMUYECKUX BEIMIECTB W XUMHYECKUX PEaKIUil, YCTaHaBINBATh NPUYWHHO-CICICTBEHHBIC CBI3U MEKIYy OOBEKTaMHU
U3YUYEHHUS, CTPOUTD JIOTUUECKUE PACCYXKJEHUS (MHTYKTUBHBIE, J1CTYKTUBHbIC, [0 aHAJIOTUHN ), IETATh BHIBOJIbI M 3aKJIHOUEHNS,

yMEHUE MPUMEHSTh B MPOIECCE MO3HAHUS TOHATUS (MPEIMETHBIC U METaNpeIMETHbIC), CUMBOJINUECKUE (3HAKOBBIE)
MOJICNTA, HMCTOJIb3yeMble B XWMHH, TPEOOPa30BHIBATH IMHPOKO TNMPUMEHAEMbIC B XHMHH MOJCIbHBIC MPE/ICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA), XuMudeckas GopMysia ¥ ypaBHEHHE XUMHUYECKOU PEAKIUN — MPU PEIICHUH y4eOHO-
MO3HABATELHBIX 33/1a4, ¢ YUYETOM DTUX MOJIENBHBIX MPE/ICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIICCTBEHHbIE IPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHUUECKUX BEMIECTB M XUMHUUYECKHUX PEAKIIMi, BBIABIATH OOIME 3aKOHOMEPHOCTU, MPUUYUHHO-
CJIC/ICTBCHHBIC CBSI3U ¥ IIPOTUBOPCUHUS B U3yUaCMBbIX MPOICCCAX U ABICHUSIX.

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

YMEHHE UCIOJIb30BATh NOCTABIEHHLIE BOMPOCKHI B KaY€CTBE MHCTPYMEHTA MO3HAHUA, a TAKXKE B KAUECTBE OCHOBBI IS
(hopMHUPOBaHUS TUTIOTE3BI 11O MTPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX CYKJICHUT;

IpUOOpETCHUE ONBITa 10 IUIAHUPOBAHUIO, OpPraHU3allUd M MPOBCACHHUIO YUYCHUYCCKUX OKCIICPUMCHTOB, YMCHHUC
Ha0JII01aTh 32 XOJOM MPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBAThH €r0 pe3yibTart, (OpMyIHpOBaTh 00OOIIEHNS U BBHIBOJIBI
M0 pe3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIENOBAHUS, COCTABIATH OTUET O MPOAETAHHON padoTe.

Pabora ¢ unpopmanmeii:

YMCHHUC BBIOMPATH, aHAIU3UPOBATh WU UHTCPIPETHPOBATH WH(DPOPMAIMIO PA3IMYHBIX BHIOB W (POPM TPCACTABICHMUS,
MOJIy9aeMYI0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHASA JIUTEPATypa XUMHUUYCCKOTO COJICPKAHUS, CIIPABOYHBIC TTOCOOUS,
pecypcel UHTepHETA), KPUTHUECKH OLICHUBATh MPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE PUMEHSTh Pa3IMuHbIe METOAbI U 3aMPOCh] MIPU MOUCKE U 0TOOpE MH(OPMAIIMU U COOTBETCTBYIOIINX JaHHBIX,
HEOOXOAMMBIX JIJIsl BHITTOTHEHHS YIEOHBIX U MO3HABATEIBHBIX 33724 ONPEASNEHHOTO TUTIA, TPUOOPETEHHE OMBITA B 00JIACTH
WCIIONIh30BAaHUSA HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJAJACHUE KYJIbTYpOH AaKTHBHOTO MCIIOIb30BAHUS



pPa3INYHBIX [OMCKOBBIX CHCTEM, CaMOCTOSTENBHO BBIOMPATh ONTHUMAJIBHYIO (GOpMy TpEACTaBiIeHUs HWHPOpMaluu U
WJUTIOCTPUPOBATh pELIAEMbIE 3aJayd  HECJHOKHBIMA CXEMaMH, JaUarpaMMaMu, JpYrMMU QopMaMu TpaQUKd H  HX
KOMOWHAIIUSIMMU;

YMEHUE HCIIOJb30BaTh U aHAJIM3HPOBATh B IIPOLECCE YYEOHOW M HCCIIEIOBATEIBCKON JIEATEIbHOCTH MH(DOPMALUIO O
BJIMSHUY IIPOMBILUICHHOCTH, CEJIBCKOI'O X035IICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY KArOWEN IPUPOAHON CpEebl.

KoMMmyHuKkaTHBHBIE YHHBepcaibHbIe yieOHbI€e 1€ CTBUA:

YMEHUS 3aJlaBaTh BOMPOCHI (B X0j/€ auanora u (i) JAUCKYCCHH) MO CYIIECTBY 00CYKIaeMoi TeMbl, (hOpMyTUpOBaTh
CBOM NPEJIJIOKEHNUS OTHOCUTENIBHO BBITIOJHEHU MPEIOKEHHON 3a/1a4u;

YMEHHUSI NIPEACTaBIATh MOJIYUYEHHBIE Pe3yJbTaThl MO3HABATENbHOM NEATENBHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX;
JenaTh MPE3EHTAMI0 PEe3yJbTaTOB BBIMOJHEHUS XMMHYECKOTO HKCIEpUMeHTa (J1abopaTOPHOTO OIMbITa, J1a00paTOpPHOM
paboTHI 10 UCCIEIOBAHUIO CBOUCTR BEIIIECTB, YUEOHOTO MPOEKTA);

YMEHUSI Y4yeOHOro COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TMO3HABATENHHON M HCCIEA0BATEIbCKOM
JEATEIBHOCTH TPU PEIICHUU BO3HUKAIOIIUX IIPOOJIEM Ha OCHOBE YyuéTa OOLIMX HMHTEPECOB MU COIVIACOBAHUS IO3UIIHIA
(oOcyxaenusi, 0OMEH MHEHUSAMHU, «MO3TOBBIE IITYPMbI», KOOPIUHALIMS COBMECTHBIX ACHCTBHUM, ONpeaeNieHue KPUTEPUEB 11O
OLICHKE Ka4€eCTBA BBITOJIHEHHOU pabOThl U JIpYyTrue).

Pery/isiTUBHbIC YHUBEpPCAJbHbIC YUeOHbIE AeiiCTBUS:

YMEHHUE CAMOCTOSITEIBHO OIpPENCHATh LENHU AEATECIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH, KOHTPOJIUPOBATH WU IIPHU
HEO0OXOUMOCTH KOPPEKTHUPOBATH CBOIO JEATEIBHOCTb, BHIOMpATh Hanbosee 3¢ (eKTHUBHBIE CIIOCOOBI pEeUIeHUs yUYeOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSTEIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEMIOKEHHBIA aaropuT™M ACUCTBUH OpH
BBINTOJIHEHUH 3a/IaHUH ¢ YyYETOM TNOJIyYEHHSI HOBBIX 3HAHUH 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKLMIX, OLIEHUBAThH
COOTBETCTBHE IIOJIyYCHHOI'O pe3yJibTaTa 3asBJICHHOW I€JIM, YMCHHE HCIOJIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI,
1peJiyIaracMbic B yCIIOBUY 3aJaHU.

HPEJIMETHBIE PE3YJIBTATHBI

B coctaBe mnpenMeTHBIX peE3yJIbTATOB 10 OCBOCHHMIO O0S3aTEIbHOTO COJAEpXKAHUS, YCTAHOBJIEHHOTO JAHHOU
(denepanpHOl pabodeil MPOrpaMMOM, BBIACISIOT: OCBOCHHBIE OOYYarOIIUMHCS HAy4YHbIC 3HAHHUSA, YMEHHS M CIHOCOOBI



JOeHCTBHI, crienudUUYecKue Ui MPEeAMETHON 00J1acTH «XUMHsD», BUAB] JEATEIBHOCTH O MOJTYYEHHIO HOBOTO 3HAHUS, €TO
WHTEpHpETaLNH, TPEoOPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHbIX YUEOHBIX U HOBBIX CUTYaLUAX.

K xoHny oOyuenus B 8 kiacce npeIMeTHBIE PE3YIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y

00yJaronmxcs yMCHHUN:

* PaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHATHI: aTOM, MOJIEKYJIA, XUMHUYECKUH IEMEHT, [POCTOE BEILECTBO,
CJIOKHO€ BELIECTBO, CMECH (OTHOPOJHAS U HEOJHOPOHAs ), BAJICHTHOCTh, OTHOCUTEIbHAs aTOMHASI M MOJIEKYJIApHas
Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JIOJIsI XUMUYECKOTO BJIEMEHTa B COEJUHEHHH,
MOJIIPHBIN 00BEM, OKCHUJI, KUCIOTa, OCHOBAHUE, COJb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCIICHHS, XUMAYECKas
peaxkuusi, KiacCU(PHUKALUSI PEeaKUHi: PEakuuu COCOUHEHUsS, PEaKIUU Pa3JIOKEHUs, PEaKLUH 3aMEeIIeHus, peaKkiuu
oOMeEHa, PK30- M 3HJOTEPMHUYECKHE PEaKLuu, TeIIoBoi 3 (eKT peakunn, sapo aToMa, FMEKTPOHHBIN CJIONH aToMa,
aToMHasi OpOUTAalb, paJINyC aTOMa, XMMUYECKAs CBSI3b, MOJIApHAs M HETOJSpHAs KOBAJICHTHAS CBS3b, HOHHAS CBS3b,
MOH, KaTUOH, aHMOH, pacTBOP, MaccoBas JI0JIsl BEMIECTBA (MIPOIIEHTHAs! KOHIIEHTPAIIMsI) B PaCTBOPE;

e WWIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX ITOHATUN U IPUMEHSTH 3TH [OHATHS IIPU OIIMCAHUH BEIIECTB U
WX TIPEBPALLECHNN;

* HICTIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTAaBJIEeHUS (POPMYJT BELIECTB M YPABHEHUH XHMHUUECKUX PEaKIIHIA;

e OIIPEIEIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHCHHUAX, CTEIICHh OKUCIICHUS 3JIEMEHTOB B OMHApPHBIX
COCITUHCHUSX, TIPUHAIEKHOCTh BEIIECTB K ONpPEACIEHHOMY KIIACCY COEIMHEHHUH Mo (opMyJiaM, BUJ XUMHUYECKOM
CBA3M (KOBAJEHTHAsl U MIOHHASA) B HEOPraHUYECKUX COCIMHEHHUSAX;

e packpeiBaTh cmbica llepnommueckoro 3axona JI. M. MenneneeBa: neMOHCTpHPOBATH NMOHUMAHHE MNEPHUOIUYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX MOJoKeHHs B [leproauueckoil cucteme, 3aKOHOB COXPAHEHUS
MAaccChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOraJpo;

* OIIUCBHIBATh U XapaKTepU30BaTh TabinuHyro Qopmy llepuonmdeckoil cUCTEMBbl XMMHUYECKHX DJIEMEHTOB: pas3jindyarh
MOHATUSL «rJaBHag noarpynna (A-rpynmna)y u «mnodouHas noarpynna (b-rpynna)», mansie U Oonbline MEPUOJBI,
COOTHOCHUTH 000O3HAYeHUs, KOTOphie UMerTcs B Tadnuie «[lepuoaudeckas cucteMa xumuueckux snementos /1. U.
MeHnaeneeBay C YHCIOBBIMU XaPaKTEPUCTUKAMU CTPOCHHsI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsa sapa,
o0l1ee YUCIIO JIEKTPOHOB U PACHPEACIICHNE UX 110 ANEKTPOHHBIM CIOSAM);



e KIACCU(ULIUPOBATh XUMHUECKHE 3JIEMEHTHI, HCOPTaHUUECKHE BEIIECTBA, XUMHUUECCKUE pEaklUHU (110 YHCIY U COCTaBY
YYacCTBYIOUIMX B PEAKLIMH BEIIECTB, MO TEMIOBOMY 3P (DEKTY);

* XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLU;

* [IPOIHO3UPOBATH CBOHCTBA BEILECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O COCTAaBa, BO3MOXXHOCTH IIPOTECKAHHS
XUMUYECKUX MPEBPALIEHUN B Pa3IU4HbIX YCIOBUSIX;

e BBIUUCISATh OTHOCUTEILHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa
1o ¢opMyJie COETMHEHNS, MaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON
peakLmy;

e IPUMEHATh OCHOBHBIE OMNEPALMU MBICIUTENBHON ACSITENbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, O0OO0OIIEeHHE,
CUCTEMATHU3AIINIO, KITACCU(UKAIUIO, BHISIBIIEHUE PUUMHHO-CIIEJICTBEHHBIX CBSI3€M — /711 U3YUEHUS] CBOMCTB BEIIIECTB
U XUMHYECKUX pPEaKIMi, €CTECTBEHHO-HAYUHbIE METOJIBI TO3HAHUSA — HaONIOJEHUE, U3MEpPEHUE, MOJCIMPOBAHUE,
AKCIIEPUMEHT (peabHBIN U MBICICHHBIN);

e CIICZIOBATh MPABWJIAM MOJIB30BAHUS XMMHUYECKOW NMOCYAOHW M J1ab0opaTopHbIM O0OpYJOBaHHEM, a TAKKE MpaBHIIaM
oOpalenusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU MO BBIMOJIHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB
[0 IOJyYEHHUIO M COOHMpaHUIO ra3000pa3HBIX BEIMIECTB (BOJOPOAAa M KHUCIOPOAA), NMPUTOTOBICHUIO PAacTBOPOB C
olpeeIéHHON MaccOBOM JOJIEH pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U IMPOBOJUTH XUMHUUYECKHAE IKCIIEPUMEHTHI
110 pacHO3HABaHUIO PACTBOPOB LIEIIOYEH U KUCIOT ¢ IOMOIIBIO HHAUKATOPOB (JIAKMYC, (PeHOI(PTATCHH, METHIOPAHIK

U JpyTHE).



TEMATHUYECKOE IINTAHUPOBAHHE

Koan4ecTBo 4acoB

Ne
/i HanmveHoBaHMe pa3fesioB U TeM NPOrpaMMBbl Beero Kontpoabhbre | TIpakTudeckie
padoThI padoTnI
Paznen 1. IlepBoHavanbHble XUMHYecKHe HOHATHA
1 XuMHs — BakHas 00JIacTh €CTECTBO3ZHAHMS U TTPAKTHUECKOM 5 )
NEeATEILHOCTH YeTIOBEKA
2 BemectBa 1 XuMHYecKHe peaKIuu 15 1
Hroro no pazneny 20
Pazpnen 2. BaxxHeiilnne npeacTaBuTe/ M HEOPraHN4eCKUX BeLlECTB
1 Boznyx. Kucnopon. Ilonstie 06 okcugax 6
2 Bonopon. [lonarre o kucioTax U coysix 8 1
3 Bona. PactBopsl. [loHsTHE 00 OCHOBaHMAX 5 1 1
4 OCHOBHBIE KJIaCcChl HEOPTaHMUECKUX COSTUHEHUI 11 1 1
Hroro mo pazneny 30

Pazpnen 3. Ilepuoanyeckuii 3axkon u llepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MengeneeBa. CTpoenue

aTOMOB., XUMHYeCKAA CBA3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHDBIE peakuumn

1 [lepuoanueckuii 3akoH u [lepuoanteckas cucTeMa XUMHIECKIX 7
sanemeHToB J[. 1. MenpaeneeBa. CTpoeHue aToma
2 Xumudeckas cBI3b. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHI 8 2
Hroro mo pazneny 15




PezepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB 110 ITPOIPAMME
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IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJBHOH ITIPOT'PAMMBbBI

Koz IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI 0CBOEHHsSI OCHOBHOMH 00pa30BaTeIbHOH NPOrpaMMbl OCHOBHOI'O 0011ero
NpoBepsieMoro
o0pa3zoBaHus
pe3yJbTara
1 o Teme: «IlepBoHaYaIbHBIE XUMHUECKHE TIOHATHS»
pacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHX TMOHATHIl: aToM, MOJIEKYJla, XMMHYECKHH 3JEMEHT, NPOCTOE BELIECTBO,
CIIO’)KHOE BEIIECTBO, CMech (OJHOpPOJIHAs M HEOJHOPOAHAs), BAIEHTHOCTh, OTHOCHUTENbHAs aTOMHAs M MOJEKYJIspHas
. Macca, KOJMYECTBO BEIlECTBAa, MOJb, MOJSApHAs Macca, MaccoBas JOJI XHMHYECKOTO JJIEMEHTa B COEIMHEHWH,
' MOJISIpHBIH OOBEM, XMMHYecKas peakuus, KiaccU(pUKAIM peaklii: peakUMH COCAMHEHHS, PEaKLMU pPa3oXKeHHS,
peakIMM 3aMeIleHUs, peakilil oOMeHa, K30- M SHIOTEpPMUYECKHE PEaKLMH, TEIUIOBOH 3¢ ¢eKT peakLuu, pacTBop,
MaccoBas JI0JIs BelllecTBa (IIPOLIEHTHAs KOHLEHTPalMs) B pacTBOpe
- WLTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHATHHA M MPUMEHATH 3TH TOHSATHS TPU ONMCAHUH BEILECTB U
' UX TIPEeBpAILCHUN
1.3 MCTIONB30BATh XUMHYECKYIO0 CHMBOJIMKY JUTSL COCTaBJICHUS (pOPMYIT BEIIECTB M YPaBHEHUI XMMHUECKUX peaKLil
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMS MAacChl BELECTB, INOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISPHOTO YYEHHS,
' 3aKoHa ABOTaJpo
1.5 OTpeNIeNATh BAICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSIMHEHMIX
L6 KJlaccu(pULIUPOBaTh XMMHUYECKHE peakiy (10 YHUCIY M COCTaBY YYACTBYIOIIMX B PEaKLMH BELIECTB, IO TEIIOBOMY

ahdexTy)




1.7

BBITHUCIIATE OTHOCHTCIIBHYKO MOJICKYJIAPHYIO H MOJIIPHYIO MAaCChI BEIICCTB

1.8 BBIUHCIIATH MAacCOBYIO OO0 XUMHUECKOTO dIEMEHTa 1o GpopMylie COSTMHEHMS,
1.9 BBIUHCIIATH MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE
110 MPUMEHITh €CTECTBEHHOHAyUHbIE METOMABl TO3HAaHMS — HaONMIOJIeHHEe, M3MEepEeHHe, MOJEIHpPOBaHHE, HKCIEPUMEHT
' (peanbHBIN M MBICIICHHBIH )
2 ITo TeMe: «BaxHeline npeacTaBUTENH HEOPTaHUUECKUX BELIECTBY
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHI: OKCH], KUCIIOTa, OCHOBaHUE, COIb
2.2 OTpeAeNATh TPUHAISKHOCTh BEHIECTB K ONpeeIEHHOMY KJlaccy COeMHEHHH 1o popmynam
2.3 KJIacCUPUITMPOBaTh HEOpraHUUecKne BellecTBa
y XapaKkTepu30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIaccoB, MOATBEpKAas ONMUCaHUE
' MpUMepaMHu MOJIEKYJIIPHBIX YpaBHEHUHN COOTBETCTBYIONINX XUMHUECKUX peaKIMi
5 s MPOTHO3MPOBATh CBOMCTBAa BEIECTB B 3aBUCHMOCTH OT HMX KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKaHHS
' XMMHUYECKHX MPEBpAIIeHUH B Pa3IMUHBIX YCIOBHIX
clle[IoBaTh TNpaBHUIaM TOJH30BaHUS XUMHUECKON TocyAoil M JabopaTOpHBIM OOOpyIOBaHUEM, a TaKkXke IpaBUIIaM
oOpallleHUs ¢ BEeIleCTBAMH B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BHITIOTHEHHIO JTa0OpaTOPHBIX XUMHUECKUX OMBITOB MO
26 MONIyYeHUI0O W COOMpaHWIO Ta3000pa3HBIX BellecTB (BOAOpoAa W KHCIOpOa), MPUTOTOBJICHHIO PAcTBOPOB C
' onpeAeNEHHON MaccoBOIl oJel pacTBOPEHHOTO BelllecTBa, INIAHUPOBATh U MPOBOIUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOUEeH M KHUCIOT ¢ IMOMOIIBIO HHANKATOPOB (JIakMyc, GpeHONPTAIeHH, METUIIOpAHX U
apyrue)
2.7 MPOBOJNTH Pacu&Thl MO YpaBHEHUIO XUMHUUECKOH peakiinu
3 ITo Teme: «llepmoanuecknii 3akoH U [lepnonnueckas cucrema xuMudeckux snemeHToB [[. 1. MenaeneeBa. CtpoeHue

aTOMOB. XUMHYecKas cBI3b. OKHCIUTEIBPHO-BOCCTAHOBUTEIBHEIE pPeakum»




PACKpPBIBATL CMBICIT OCHOBHBIX XUMHWYCCKHUX TIOHATHH: AApO aToMa, SHCKTpOHHHﬁ CITIOH aToMa, aTOMHas Op6I/ITaJ'IB,

3.1 panuyc aToMa, XMMHYecKas CBS3b, MOJSpPHAs M HEMOJSApHAs KOBAJEHTHAS CBS3b, MMEKTPOOTPULIATENBHOCTh, HOHHAS
CBSI3b, MOH, KATHOH, aHHOH, CTETIEHb OKUCIECHUS
3.2 KJIacCH(pULIUPOBATh XUMUYIECKHE IIEMEHTEI
13 ONUCBHIBaTh M XapaKTepH30BaTh TabmuuHyto ¢opMmy lleproamueckoil cucTeMBI XHMHUYECKHX SJEMEHTOB: Pa3lH4aTh
' TIOHATHS «TJIaBHas MoArpynna (Arpynma)» u «mobdouHas noarpynmna (brpynmna)», «Mansie» U «O0TbILNE) TEPHOIBI
34 packpbiBaTh cMbici [lepuoamnueckoro 3akoHa J[.M. MeHaeneeBa: IeMOHCTpHPOBaTh TOHHUMAaHUE IEPHOINUECKON
' 3aBHCUMOCTH CBOMCTB XMMHHYECKHX JIEMEHTOB OT UX MoJioxkeHHd B [leproandeckoii cucteme
COOTHOCHTH 00O3HaUeHHUs, KOTopble MMeroTcs B Tabmmue «llepmoamveckas cucrema Xumuueckux snemeHtos [[.M.
3.5 MeHzieneeBay ¢ YUCIOBBIMH XapaKTEPHUCTHKAMU CTPOCHHS aTOMOB XMMHHYECKHX SJIEMEHTOB (cOcTaB M 3apsi sjpa,
o0I1lee YMCIIO MEKTPOHOB U paclpeeIeHHe HX 10 JIEKTPOHHBIM CIIOSIM )
3.6 OTIPENIeNATh CTEMEHb OKUCIEHHUS SJIEMEHTOB B OMHAPHBIX COSANHEHMIX
3.7 OTIpeNeNATh BU XMMHUIECKOH CBSI3M (KOBAJIEHTHAS M MOHHAS) B HEOPIraHUYECKUX COSANHEHMIX




HPOBEPAEMBIE 3JIEMEHTBI COAEP XAHUA

Kox IIpoBepsieMblii 3JIEMEHT cOAePKAHUS
1 [lepBoHauabHBIE XUMHUYECKUE TIOHATHS
. [IpenMer xumun. Pollb XUMUU B )KH3HM UeloBeka. XUMUS B cUcTeMe HayK. Tena u BellecTBa. Du3ndeckue cBOICTBA BEIIECTB.
' ArperaTHOe COCTOSIHHE BEILIECTB
1.2 [TonsTHE O MeTOAaX TTO3HAHMS B XUMUHU. UNCThIe BellecTBa U cMecH. CrocoObl pazfieneHns cMeceit
13 ATOMBI U MOJIEKYJIBl. XUMHUecKHe dIIeMeHThl. CUMBOJBI XUMHUYECKNX AJIEMEHTOB. [IpocThie U cloXHBIe BelllecTBa. ATOMHO-
' MOJIEKYJISIpHOE YUCHHE
14 Xumuueckas ¢popMmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX IJIEMEHTOB. 3aKOH MOCTOSHCTBA cOcTaBa BellecTB. OTHOCUTENbHAs
' aToMHas Macca. OTHOcUTeNbHas MOJIEKYyIIpHas Macca. MaccoBas OIS XMMHYECKOTO 3JIeMeHTa B COeIMHEHUH
Ls KomuecTtBo BemectBa. Monb. MonspHas Macca. B3aMocBS3b KOJIMUYECTBa, MACCHl M YHCTIa CTPYKTYPHBIX €IMHUI[ BElIeCTBa.
' Pacuérel mo ¢popMynaM XMMHUECKUX COSTUHEHUI
L6 duznyeckue U XUMUUecke SBIeHN. XUMUieckas peakisd U e€ Ipu3Haki. 3aKOH COXpaHEHHUS Macchl BEIIeCcTB. XUMHUECKHE
' ypaBHeHHd. Kitaccupukanus XMMIUECKUX peakluil (coeAMHEeHNs, pa3okKeHHsl, 3aMellleHus, oOOMeHa)
XUMHYECKHUH HKCIEPUMEHT: 3HaKOMCTBO € XMMHYECKOH TOCYyAOH, ¢ TpaBWIaMH paboThl B JabopaTOpWH U MpHEMAMH
oOpallleHUst ¢ Ja0OpaTOpHBIM OOOpYNOBaHUEM, H3yUeHHEe M ONHcaHWe (PUINUECKHX CBONCTB OOpa3lOB HEOPraHMHYECKHX
BelllecTB, HaOMoAeHHe pu3ndecknx (TUIaBleHNe BOcka, TasHUE JIbJa, pacTHpaHHe caxapa B CTyIKe, KHIEHHe U KOHACHCallHs
1.7 BOJBI) U XUMHUECKHX (TOpeHHE CBEUH, NMpOKaTHBaHHE METHOW MPOBOJOKH, B3aUMOJEHCTBHE Mella ¢ KHUCIOTOW) SIBICHMIA,

HaOroZcHWe M ONMCAaHWe TPHU3HAKOB IPOTEKAaHUS XMUMHMYECKMX peakiuil (pa3iokeHHe caxapa, B3aUMOACHCTBHE CEpHOM
KHCIIOTHI C XJIOpHIOM Oapusl, paznoxkeHne ruapokcuia Meau(Il) mpu HarpeBaHuu, B3auMoAeHCTBHE KeJe3a ¢ pacCTBOPOM COITH

meau(ll), msyueHune crmocobGoOB paszjieneHus cMeceil (c TMOMOIBIO MarHuTa, (pUIBTPOBaHME, BHIApUBaHME, TUCTHILIALIUA,




XpOMaTOFpa(bI/ISI), IIPOBCACHUC OYUYHNCTKH HOBapCHHOﬁ coJlu, Ha6J'IIO,Z[CHI/IC U OIIMCAHUEC DPE3YILTATOB IIPOBCIACHUA OIIBITA,

WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3[JaHne MoAeNeil MOJIeKy T (IIapocTeP>KHEBBIX )

2 Baxnelime npecTaBUTETH HEOPTAaHUYECKHIX BEILECTB
Bo3ayx — cMeck rasos. CoctaB Bo3ayxa. Kucimopon — »neMeHT M mpocToe BelllecTBo. HaxoxkaeHHe KHcCIopoaa B MPHUPOIE,
2.1 ¢u3nveckue U XMMHUIeckHe cBoiicTBa (peaknu ropeHus). Oxcuael. [Ipumenenne kucnopoaa. CrocoObl MOTYHEHUS KHCIOpoaa
B JIa0OpaTOpUH M MPOMBILIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — aloTponHas MoIU(pUKAII KHCIopoaa
57 TennoBoil 3¢pPpexT XuMHIecKoH peakiny, TEPMOXUMHUIECKHE YPaBHEHMS, SK30- U SHAOTEpMHUECKHE peakluu. TolmBo: yrois
' U MeTaH. 3arpsa3HeHue BO3/lyXa, YCUIIEHHE MapHUKOBOTo 3¢ dekTa, pazpylieHne 030HOBOTO clIos
53 Bonopon — aneMeHT 1 npocTtoe BelllecTBO. HaxoxkaeHne Bonoposa B pHpo/e, GH3UIecKHe U XMMHUECKHE CBOMCTBA, TPUMEHEHHE,
' crocoOkb! momyueHus. KucnoTsl 1 comm
2.4 MonspHbiit 00BEM razoB. PacuéThl Mo XUMHUYECKUM YpaBHEHUSAM
dusnueckue cBolcTBa Bojbl. Bona kak pacTBopuTens. PacTBophl. HackillieHHBIE M HEHACHILLIEHHBIE pacTBOPHI. PacTBOPHMMOCTS
2.5 BelllecTB B BoJe. MaccoBad 1oy BelecTBa B pacTBope. XMMHUECKHE CBOHcTBa BoAbl. OcHOBaHHUA. Posib pacTBOpOB B IipHpoIe
U B 5)KU3HH YeloBeKa. KpyroBopoT BoIbl B Ipupoae. 3arps3HeHne NPHPOIHBIX BoA. OXpaHa M OUHCTKa MPHUPOAHBIX BOJ
Knaccugukaius Heopranmueckux coequHeHni. Okenanl. Kiaccudukaiys okciaoB: coneodpasyroliye (OCHOBHBIE, KUCIOTHBIE,
2.6 aM(oTepHBIe) U HecoseoOpasyromue. HoMeHknarypa okcujoB. dDHU3NUeckne U XMMHUYECKHE CBOWCTBa OKCHAOB. [lomyueHne
OKCH/IOB
57 OcHoBanus. Knaccudukanus ocHoBaHMH: IIENOYN M HepacTBOpPHMBIE OcHOBaHMs. HoMeHKkIaTypa ocHoBaHMH. Dusnueckue u
' XMMHYECKHE CBOICTBAa ocHOBaHMi. [loryueHne ocHOBaHUI
53 Kucnotsl. Knaccuduxauus xucnor. Homenknatypa kucnoT. dusznveckie M XMMHUYECKHE CBOWCTBA KHMCIOT. Psn akTMBHOCTH
. MetasuioB H.H. bekerora. [lony4yenune kuciot
2.9 Comu. HomeHxatypa coneil. @uznyueckne 1 XUMHYeCcKHe cBolicTBa conell. [lomyuenne coneit




2.10

I'enerndeckas cBI3b MCXKAY KJIaCCaMH HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHUECKUI HKCTIIEPUMEHT: KadeCTBEHHOE OIpeleNieHHe colepaHus KHcIopola B BO3AyXe, MONy4deHHe, coOupaHue,
pacrio3HaBaHMe W H3y4YeHHE CBOMCTB KHCIOpOAa, HaONIOJeHHE B3aMMOACHCTBUS BELECTB C KHCIOPOAOM M YCIOBHS
BO3HMKHOBEHUS M NMPEKPAILICHUS TOPEHUS (TToKapa), 03HAKOMIIEHHE ¢ 00pa3llaMi OKCH/IOB U ONMMCaHHE UX CBOMCTB, MOIy4EHHE,
coOHMpaHue, paclo3HaBaHHE M H3Yy4YE€HHE CBOICTB BojopoAa (ropeHue), BzamMmojeilcTBue Bogopona c okcuaoMm Memu(Il)
(BO3MOXXHO HCIIONB30BaHHE BUIECOMATEPHATIOB), HAOMIOJCHHE OOpa3lOB BEIIECTB KOIMYECTBOM | Mob, HccleloBaHHE
0coOEeHHOCTEH pacTBOPEHHUS BELIECTB ¢ Pa3IMYHON PacTBOPHUMOCTBIO, IIPUTOTOBICHNE PACTBOPOB C ONPENENEHHON MaccoBOM
JoJed pacTBOPEHHOIO BeIlecTBAa, B3aUMOJEHCTBHE BOABI C METalIaMH (HaTpHeM M KalbLeM) (BO3MOXHO HCIONB30BaHUE
BHJEOMATEpHAJIOB), ONpeACIeHHE PACTBOPOB KHCIOT M LIeNovYed ¢ MOMOIIBI0 WHAMKATOPOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYeCKMUX BEILECTB Pa3IMYHBIX KJIACCOB, HAaONIOJEeHHE H3MEHEHMS OKpackM HHIMKATOPOB B pacTBOpax KHCIOT H
menovei, usyueHne B3ammojeiicTBus okcuga Meau(Il) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT € MeTajulaMH, peaKLui
HelTpaln3aliy, MojlyueHHe HepacTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOIO MeTalljia JAPYIMM M3 PacTBOpa COJIM, peLIeHHE

IKCIICPUMCHTAIIBHBIX 3a4a4 110 TEME «BakHeHmnIne Kinaccel HEOPTaHNYCCKUX COCHHHCHHﬁ))

[Tepuonnueckuii 3akoH U [lepuoanyeckas cucrema Xxumnieckux >neMeHToB .M. MenneneeBa. CTpoeHue aToMOB. XUMHYeCKas

CBA3b. OKHCIUTEABHO-BOCCTAHOBUTEILHEIE peakuun

3.1

HCpBHC IIOIIBITKH K.]'IaCCI/I(bI/IKaI_[I/H/I XUMHYECKHX 3JIeMeHTOB. [loHATHE O TpylIiax CXOIOHBIX 3J3ICMCHTOB (H_[CJ'IOLIHLIC n
IMCIIOYHO3EMEIIBHBIC MCTAJUIBI, TaJlIOI'CHBI, HWHCPTHBIC FaBH). 9J'ICMCHTLI, KOTOpPBIC o6pa3y10T aM(bOTCpHLIC OKCHABI H

THUAPOKCHIBI

32

[lepuonnueckuii 3akoH. Ilepmommueckas cucrema xumuueckux »diemeHToB /[[.MI. MenneneeBa. KopoTkonepuonHas u
nnmuHHONepuoaHas ¢opmbl llepuoanueckoil cucrteMbl xumudecknx snemeHToB (.M. Menneneesa. Ilepnoasl U Trpymnimbl

Ou3nuecKnii ¢CMBICT TIOPpAAKOBOTO HOMEPA, HOMCPOB IICpUOJAA U T'PYIIILI SJIEMCHTA

3.3

Crtpoenne atomoB. CocTaB aToMHBIX afep. M3oTombl. DnekTpoHbl. CTpoeHHE 3NEKTPOHHBIX 00OMOUEK aTOMOB MepBHIX 20

XUMHUYCCKUX JJIICMCHTOB HCpI/IO,Z[I/ILICCKOI\;I CHUCTCMBI I[I/I MGH,Z[CJ'ICCBa. XapaKTCpI/ICTI/IKa XUMHYCCKOI'o JJICMCHTa IIO €TI0




nonoxeHuto B [lepuoamyeckoii cucreme (.M. MeHnneneena

3aKOHOMCpHOCTI/I HU3MCHCHUA paanuyca aTOMOB XHUMHYCCKUX 3JIEMEHTOB, MCETAJUIMYCCKUX W HEMCETATUIMYCCKUX CBOWCTB TIO

34 rpynnaM M nepuonaM. 3HadeHue llepnonnyeckoro 3akoHa n llepnonnyueckoil cHCTEMBI XUMHUYECKHX DIIEMEHTOB Ul pa3BUTHA
Haykd W npakTuku. .M. MeHaeneeB — y4€HBIN U rpaskJTaHUH
15 Xumuueckast cBs3b. KoBaneHTHas (MOJNspHas M HEMONSpHas) CBA3b. DIEKTPOOTPHLATEIBHOCTE XUMHUECKHX JIIEMEHTOB.
' Honnas cBs3b
16 Crenenb okucieHus. OKHCIUTETPHOBOCCTAHOBUTENBbHBIE peakiiu. [Ipoliecchl OKMCIeHHs U BoccTaHOBIEHHUS. OKHUCINTENN U
' BOCCTaHOBUTEIN
XUMHUECKUH HKCTIEPHMEHT: M3yueHHe oOpa3loB BELIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJEHCTBHE THIPOKCHAA LIMHKA C
3.7 pacTBOpaMH KHCJIOT M IIENOYEH, NMPOBEIEHHE OIBITOB, WUIIOCTPHUPYIOIIHX IPHMEPHl OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX

peakimii (ropeHne, peakliii pa3ioXeHUs, COeTMHEHNS )




MPOBEPAEMBIE HA OT'3 IO XUMHWU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM NPOT'PAMMBI OCHOBHOT'O OBHIETO OBPA3OBAHUS

Kon
NpOBePsSIeMOro
TpeOoBaHUsA

IIpoBepsiemble TpeGoOBAHNSA K MPEIMETHBIM Pe3yJbTATAM 0a30BOr0 YPOBHSA OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO 0011ero o0pa3zoBanus Ha ocHoBe PI'OC

1

Hp CACTaBJICHHUC:

1.1

0 TIO3HAaBAaEMOCTH SIBJICHUH IIpupodbl, IMMOHUMaHHC OOLEKTUBHOH 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH KakK
obacTu COBpPEMCHHOTO C€CTCCTBO3HAHUA, KOMIIOHCHTA O6I.L[€ﬁ KYJIBTYPHl H HpaKTI/I“ICCKOI\/’I ACATCIBHOCTH

YCIIOBCKA B YCIOBUAX COBPEMCHHOT'O O6H_[CCTBa; IIOHUMAaHHUC MECTa XUMHUH CPEIN NPYTHUX CCTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX METOJAaX IO3HAHUA, B TOM UHHCIIC DKCICPUMCHTAIBLHBIX U TCOPETHUCCKUX METOAAX HCCIICHOBAHUA
BEICCTB U U3YUCHUA XUMHUYCCKHUX pCaKHHﬁ; YMEHHUC UCTIOJIB30BATL MOICIH I OOLACHEHHS CTPOCHUA aTOMOB

1 MOJICKYII

1.3

0 cdepax mpodecCHOHATEHON MAEATENBHOCTH, CBA3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJOTHAMM,
OCHOBAaHHBIMU Ha JOCTIKEHUAX XUMHYECKOH HayKH, UTO TMO3BOJIUT OOYHAIOIIMMCS paccMaTpHUBaTh XUMHUIO KaK
chepy cBoel Oyaymiell mnpodeccHOHANBHOM AEATENBHOCTH M CAENaTh OCO3HAHHBIM BHIOOp XUMHHM Kak

MpoIIEHOTO MpeMETa IPH NepeXo/ie Ha YPOBEHb CPEAHETr0 O0IIero oOpa3oBaHus

BJ'Ia,Z[CHI/IC CHCTEMOH XMMHYECKHX 3HAHWH W YMEHUC TIPpUMCHATL CHCTEMY XHUMHYUYCCKHUX 3HaHHI>i, KOTOpada

BKJITFOYacCT:

2.1

Ba)KHEHIIINe XUMUYECKHE TOHATHS: XMMHYECKUI SJIEMEHT, aToM, MOJNEKyJa, BEHIecTBO, MPOCTOe U CIOKHOE
BEIIECTBO, OJHOPOIHAS W HEOAHOPOJHAS cMeCh, OTHOCUTENbHBIE aTOMHAs W MOJEKYJISIpHAasl MacChl, KOIMYECTBO
BEIIeCTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN 00BEM, OKCH[I, KHCIIOTa, OCHOBAaHUE, CONb (CpeqHss), XUMHUUecKas

PeaKktyd, pCaKlMu COCAUHEHHNA, PCAKIIUH PA3JTOKCHHUA, PCAKIIHH 3aMCIICHUA, pEaKIINN O6MCHa, TEIIOBOH 3(1)(1)CKT




PCAKIMH, 5K30- U DOHAOTCPMHUUYCCKUE PCAKIIUU, paCTBOP, MaccoBasd NOJI XUMHYCCKOTI'O 3JIEMCHTAa B COCAUHCHNH,
MaccoBasd OOJIA M IPOLCHTHAA KOHICHTpAllMd BCIIECCTBA B PACTBOPE, AOpPO aTOMa, SHCKTPOHHHﬁ cioit aToMa,
aToMHasd Op6I/ITaJ'IB, paguyc aToMa, BaJICHTHOCTD, CTCIICHBb OKHUCJICHHUA, XUMHYCCKasg CBA35b,
SJICKTPOOTPULIATCIIBHOCTD, TIOJIApHAsA W HCEHOJSIPpHad KOBAJICHTHAA CBA3bL, HOHHAA CBA3b, METAJUIMYECKaA CBA3b,
KpHUCTAIINYCCKAA pCH_IéTKa (aTOMHa}I, HOHHAaA, MCTAJLJINYCCKaAdd, MOJ'ICKYJ'I}IPHEUI), HOH, KaTUOH, aHUOH, JJICKTPOJIUT
n HEDJICKTPOIINT, SJICKTPOJIUTHYUCCKAA Jucconuanus, PCaKkun HOHHOTI'O O6MCHa, OKHCJIUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIC PCEAKIINN, OKHUCIIUTEIIL W BOCCTAHOBHUTCEIIL, OKHCIICHUEC W BOCCTAHOBJIICHHE, SJICKTPOJINS,
XUMHYCCKOC PABHOBECHE, O6paTI/IMLIC n HCO6paTI/IMLIC PCaKINH, CKOPOCTH XUMHYECKOH PEaKunu, KaTajamusaTop,

[TIK, xoppo3us METAIIIOB, CILTIaBHI

OCHOBOITIOJIATalOIMUE 3aKOHBI XMMHH: 3aKOH COXpPaHCHHUA MACCHI, HCpI/IO,Z[I/ILICCKI/Iﬁ 3aKOH I[I/I MCH,Z[CJ'ICCBa,

22 3aKOH MTOCTOSHCTBA COCTaBa, 3aKOH ABOTa/ipo
2.3 TEOPHH XUMHH: aTOMHO-MOJIEKYJISIPHASL TEOPHSL, TEOPHSI DIEKTPONIUTHIECKON TUCCOIMALIUA
3 Bnagenne ocHoBaMU XUMHYECKOM IpaMOTHOCTH, BKIIFOUAKOIIEH:
yMeHHe NMPaBUIBLHO UCIIONB30BaTh H3yUeHHBIE BEllleCTBa U MaTepHalbl (B TOM YHCIIe MUHEpalIbHbIE YI0OpEeHHUS,
MeTaJUTBl U CIUTaBBI, TPOAYKTHI epepabOTKU MPUPOAHBIX HCTOUHHKOB YIIIEBOIOPOAOB (YIJIsl, MPUPOTHOTO raza,
3.1 He(dTH) B OBITY, CETLCKOM XO034HCTBEe, Ha MPON3BOICTBE U TOHUMaHUe 3HAUSHHS KUPOB, OSITKOB, YTIE€BOIOB A
OpraHM3Ma 4YellOBeKa; YMEHHEe NPOTHO3UPOBATH BIHSHHUE BEIIECTB M XMMHUYECKHX IPOILIECCOB Ha OPraHU3M
YelloBeKa M OKPYKaIoIyI0 TPUPOIHYIO Cpey
3.2 yMeHHE HHTETpUPOBATh XMMHUECKHE 3HAHUS CO 3HAHUSIMM PYTHX YUeOHBIX MPeIMETOB
13 HaJIMYHe OMBITa pabOThl ¢ Pa3IMUHBIMI HCTOUHUKaMH HHQPOPMAINH 110 XUMUHU (HaydHasl 1 HAYYHO-TIOMYJIsIpHas
' TuTepaTypa, coBapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHe 00BeKTHBHO OIICHUBATh MHGOPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM TPUMEHEHUH

U YMCHHC UCITOJIB30BaTh e€ g PELICHUA yqe6HO—H03HaBaTCJIBHLIX 3ada4




BJ'Ia,Z[CHI/IC OCHOBaMH TTOHATHHHOTO arimapata U CUMBOJIMYCCKOTO A3bIKa XUMHHU I COCTaBJICHUA (1)OpMy.]'I

4 HEOpPraHUYECKUX BEUIECTB, YpaBHEHUH XUMUUECKUX peakilfii; ocHOBaMU XuMHudecko HoMmeHkIaTyphl (IUPAC
U TPUBHATILHOMN)
VYMeHHe oOBACHATD CBA3b MOJOXKEHHUS MeMeHTa B [leproanyeckoi cucTeMe ¢ YMCIOBBIMH XapaKTePHCTHKAMHU
5 CTPOEHUS] aTOMOB XMMHYECKHX SJIEMEHTOB (COCTaB M 3apsf sapa, oOllee YHCIO NEKTPOHOB), paclpeieeHueM
HJIEKTPOHOB IO YHEPTETHUECKUM YPOBHSAM aTOMOB MEPBIX TPEX MEPHOIOB, KA U KATbLIUSA
IIpencraBnenne o TEepUOIUYECKOH 3aBHCMMOCTH CBOMCTB XMMHHYECKMX OJIIEMEHTOB (paalyc aToMa,
6 AIEKTPOOTPULIATENEHOCTE), MPOCTHIX M CHOXHBIX BELECTB OT TMOJOXEHHS »eMeHTOoB B Ilepuoandeckoit
crcTeMe (B MaJlbIX NMEPHOAAX U INTAaBHBIX MOATPYIINAX) U 3JIEKTPOHHOTO CTPOSHUS aTOMa
7 VYMeHue knaccupuImupoBaTh:
7.1 XUMHUYECKHE DIIEMEHTBI
7.2 HEOpPraHWYECKHE BELLECTBA
7.3 XMMHYECKHE PEeaKLIUI
8 YMeHue onpenensTs:
8.1 BAICHTHOCTh M CTETIEHb OKHCICHUS XUMHUECKHX YIEMEHTOB, 3aps/] HOHa
8.2 BUJ XMMHYECKOH CBSI3M M THI KPUCTAJUIMIECKOH CTPYKTYpPhI B COSTMHEHUAX
8.3 XapakTep cpe/ibl B BOAHBIX PacTBOPax BELIECTB (KMUCIOT, OCHOBaHMH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEND
9 VYMeHHe XapakTepH30BaTh pU3HUECKHE U XUMUYIECKHE CBOMCTBA:
91 MPOCTBIX BELIECTB (KUCIOPO, 030H, BOAOPO, IpadpuT, anMas, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HaTpHii,
' KaJuil, MarHuii, KaJlbIlnii, aTlOMUHUH, jKeJe30)
9.2 CIIO’KHBIX BEILECTB, B TOM UHCIIe X BOAHBIX PacTBOPOB (BOAa, aMMHUAK, XJIOPOBOJOPOJ, CEPOBOAOPO/I, OKCH/IBI




u ruapokcuanl MetamioB I-IIA rpymm, amomunus, meau (I1), uunka, xxenesa (II u I1I), okeunst yraepona (II u
IV), xpemuus (IV), azota u ¢docdopa (IIl u V), cepst (IV u VI), cepHucras, cepHas, a3oTHucTas, a30THasd,

¢ocopHas, yronbHas, KpeMHHEBask KHCIOTA U X COJIH)

IIPpOTHO3UPOBATE M XAPAKTCPUIOBATH CBOMCTBa BEIICCTB B 3aBHCHUMOCTH OT HX COCTaBa U CTpPOCHUA,

9.3 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT WX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMUUECKUX MpEeBpaIleHUH B
Pa3IMYHBIX YCIOBUAX
10 YMeHue cocTaBIATh MOJIEKYJISpHBIE 1 HOHHBbIE YpaBHEHUS peaKIlfii, B TOM HHCIIE:
10.1 peaxiuit HOHHOTO oOMeHa
10.2 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEaKIIMI
10.3 WUTIOCTPUPYIONINX XUMHYECKHE CBOMCTBA N3YUEHHBIX KJIacCOB (TPYIII) HEOpraHMUeCKUX BEllecTB
10.4 MOATBEPKTAIONINX TeHETUUECKYIO B3aUMOCBSI3b MEX Y HUMHI
11 YMeHue BBIUUCIATE (TIPOBOIUTE PacU&THhI):
11 OTHOCUTENFHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MacCOBYIO JOJIO XHMHYECKOTO IJIEMEHTa B
' COeTMHEHNH
11.2 MaccOBYIO JIOJIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIL[ECTBA M €0 Maccy, 00beM Ira3oB
114 MO ypaBHEHUSAM XMMHUYECKHMX peakIMil ¥ HaXOIWTh KOJIMYECTBO BellleCTBA, OOBEM M Maccy peareHTOB WIH
' MPOIYKTOB peakiuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TMO3HaHUs (HalJiofeHHe, U3MepeHUe, DKCIePUMEHT, MOJEITHPOBaHNE) MPH
12.1 W3YYEHHH BEIIeCTB M XUMHYECKHX SBJICHUH; yMeHHe cPopMyTUpoBaTh MpoOJeMy M MPeIJOXKUTh MyTH e&

peHICHUA




12.2 Oe3onacHoil paboThl ¢ XUMHYECKHMH BEILECTBAMH, XUMHUECKOH MOCyA0H H TabopaTOpHBIM 000PYJ0BaHHEM
MpaBUIaMH OE30MTaCHOTO OOpAIEHUsI ¢ BEIeCTBAaMM, HCIONb3YeMBIMH B TIOBCEIHEBHOM >KM3HH, TpaBHJIaMHU
123 MOBEJICHUS B LENAX cOEpeREHUS 310POBBS M OKpY Karollel MPHPOJHON cpe/ibl; TOHUMaHue Bpela (ONMacHOCTH)
' BO3/CHCTBUS Ha >KUBBIE OPTraHM3MBI ONPENENEHHBIX BEILECTB, CTOCOOOB YMEHBUICHHS U MPEeIOTBPALICHUS MX
BPEIHOTO BO3ACHCTBUSA
13 Hannune npakTHYeCKHX HABBIKOB IUTAHHPOBAHMS U OCYLIECTBIECHHUS CIEAYIOIINX XHMHYECKHX DKCIIEPUMEHTOB:
131 U3yueHHe M ONHcaHHe (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJIEHHE C (PU3MYECKMMHM W XUMHYECKUMH
' SABJICHUSMH; OTIBITHI, WITFOCTPUPYIOIINE TPU3HAKH MPOTEKAHUS XUMHUECKUX PeaKLUi
13.2 U3yUueHHe crocoOOB pa3AeieHus cMecel
133 MOJydeHHEe KUCIOpOoAa M M3YHUEeHHE €ro CBOWCTB; MOTyUYeHHE BOJAOPOJa M M3YHUEHHE €ro CBOWCTB; MOTy4YEeHHE
' YIJIEKUCIIOTO T'a3a U M3yUeHHe ero CBOICTB; MOMyUeHHe aMMHaKa U H3yUeHHe ero CBOMCTB
13.4 IIPUT'OTOBJIEHHE PACTBOPOB € ONPEAECIEHHON MacCOBOM OJIEN pacTBOPEHHOTO BEILIECTBA
135 MpUMEHEHHEe MHINKATOpOB (JTakMyca, METHIIOpaHXa U ¢peHondpTanenta) A onpeaeNeHns XapakTepa cpeasl B
' pacTBOpax KHCJIOT M Liefouel
HCCIeIOBaHNE M OIMCAaHHE CBOMCTB HEOPraHMYECKHX BEILECTB Pa3HYHBIX KJIACCOB; M3YUEHHE B3aUMOJCHCTBHSA
136 KHCIIOT C MeTallaMH, OKCHAaMH METAJIOB, PAacTBOPUMBIMH M HEPACTBOPHMBIMH OCHOBAHMSMH, COJISIMH;
' MOydeHHE HEPacTBOPUMBIX OCHOBaHMH; BBITECHEHHE OIHOTO MeTajUla APYTMM M3 pacTBOpa COIH;
HcclieIoBaHue aM(OTEPHBIX CBOHCTB T’MAPOKCH/IOB ATFOMUHHUS M LIMHKA
pellieHHe HSKCTIEePHUMEHTANBHBIX 3a7ad Mo TeMaM: «OCHOBHBIE KJIacChl HEOPraHMYECKHX COEAMHEHUI»;
13.7 «INeKTpoIUTHYECKasd qUcCOLMaIsD»; «BaxkHeillne HeMeTallbl M UX COSAUHEHUSD; «BaxHelIne MeTaJlyIbl U
UX COCIMHEHUS
13.8 XMMHYECKHE DKCTIEPHMEHTH, WUIIOCTPUPYIOLIME TPHU3HAKM TPOTEKaHUS peakUuil HOHHOro oOMeHa;




KaueCTBeHHBIE pEaKkIMd Ha TPHCYTCTBYIOIINE B BOJHBIX pPacTBOpax HOHBI: XJOPHA-, OpOoMUA-, HMOIUMI-,
cynsdat-, ¢pocdar-, kapOboHAT-, CUIUKAT-AaHNOHBI, THIPOKCH/I-UOHBI, KATHOHBl aMMOHUS, MAarHus, KalbIus,

aTFOMHHHS, Kenesa (2+) 1 xenesa (3+), Mmequ (2+), IMHKA

14 VMenne:

141 MPENCTaBIATh PE3YIbTaThl YKCIIEpUMeHTa B (GopMe BBIBOAOB, J0Ka3aTENbCTB, TpadUKOB U TAOIHIl U BBHISBIATH
' SMINpUYECKHE 3aKOHOMEPHOCTH

142 YCTAHABIUBATh CBSA3M MEXIYy pealbHO HaONIoaeMbIMH XUMHYECKUMH SIBICHUSAMH W TIPOIECCAMH,

IIPOUCXOAAIIIMMHU B MAKpPO- © MUKPOMHUPE, OOBACHATH IIpUYHHBI MHOFOO6pa3H}I BCIICCTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHNA, ITPOBEPAEMbBIX HA OCHOBHOM IN'OCYJAPCTBEHHOM

IK3AMEHE 110 XUMHUHAN
Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA
1 IlepBoHauabHBIE XUMHUYECKHE TIOHATHS
1.1 Uuctele BellecTBa 1 cMecH. CIOCOOBI pa3feieHust cMecel
1.2 ATOMBI U MOJIEKYJBI. XUMHYECKHE 3IeMEeHThl. CHMBOJBI XMMUYIECKHX 3JIEMEHTOB. [IpocThie U CTOKHBIE BEILIECTBA.
1.3 Xumnueckas GpopMmyna. BaleHTHOCTh aTOMOB XUMHUECKUX IeMeHTOB. CTeNeHb OKHCICHUS
14 3aKoH TIOCTOSIHCTBA COCTaBa BelllecTB. OTHOCHTENbHas aToMHas Macca. OTHOCHTeNbHas MoJeKyJspHas Macca. MaccoBast foins
' XMMHYECKOTO 3JIEMEHTa B COSAUHEHUN
Ls KomnyectBo BemectBa. Monb. MonsipHas Macca. MomnspHblil 00bEM ra3zoB. BzauMocBA3b KoMWMYecTBa, MacChl M YHCIA
' CTPYKTYPHBIX €IMHHIL] BEIIeCTBA
L6 duznueckie U XUMHUECKHE SABICHUS. XUMHUYEcKass peakuus U e€ MpU3HaKW. 3aKOH COXPAaHEHMS Macchl BEIIECTB. XMMHUYECKHE
' YpaBHEHHS
2 [Tepuonnueckuii 3akoH U [lepnonnyeckas cucrema xumuieckux 3neMeHToB .M. MenneneeBa. CTpoeHue aToMOB
1 [Tepuonnueckuii 3akoH. [lepnoanyeckas cucrema xumnieckux >neMeHToB .M. Menneneepa. llepuonsl u rpynmel. Guznyueckuit
' CMBICIT TIOPSIIKOBOTO HOMEpa, HOMEPOB NMEPHOAA U TPYIIIBI DIIEMEHTA
55 Ctpoenne atomoB. CocTaB aTOMHBIX sfep. M3orombl. DnekTpoHbl. CTpoeHHME IJIEKTPOHHBIX 000NO4YeKk aToMoB TepBhIX 20
. XUMHYeCcKHX 31eMeHToB [lepnoanueckoii cucremsl .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHHYECKHX JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalMs, Kalblus (pajnyca aTOMOB,
23 EKTPOOTPULIATENBHOCTH, METANTHYECKUX M HEMETAJUIMYECKHX CBOMCTB) M MX COEIMHEHMH B COOTBETCTBMM C TOJIOKEHHEM

DJICMCHTOB B HCpI/IO,Z[I/ILICCKOI\;I CUCTEMC U CTPOCHHUEM UX ATOMOB




3 Crpoenue BeliecTBa

11 Xumnueckas cBa3b. KoBaneHTHas (MOJSApHAsS U HEMOJSAPHAs) CBA3b. DNEKTPOOTPHLATENEHOCTE XHMHUYECKUX IeMEeHTOB. VloHHas
' CBs3b. MeTalmnueckast CBS3b

12 Tunel KpHcTaIIHMUeCKMX peméToK (aToMHas, WOHHas, MeTaJuIndeckas), 3aBUCHMOCTh CBOICTB BelllecTBa OT THIA
' KPHCTAITHIECKOH PeIETKH U BUa XMMUYECKOH CBS3N
4 Baxwnelimme npeacTaBuTeN HEOpraHMYECKHX BelllecTB. HeMeTanmesl M MX coeAMHEHNs. MeTallulbl U UX COSAMHEHUS

Knaccupukanms ¥ HOMEHKIAaTypa HEOPraHMYECKHMX COCIMHEHHMH: OKCHIOB (colleo0Opa3ylollne: OCHOBHBIE, KHCIOTHBIE,
4.1 ampoTepHBIe) U HecoleoOpa3ylolliie; OCHOBaHUHN (IUETOUM M HEpPacTBOPUMBIE OCHOBAHMA); KUCIOT (KHUCIOPOACOAEpKAIlHE U
OECKHCIIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); coliell (CpeAHUX M KUCIIBIX)

42 duznuecke U XUMHUYECKHE CBONCTBA NMPOCTHIX BEIECTB-HEMETAJUIOB: BOAOPOJA, XJOpa, KHCIOpoJa, cephl, a3oTa, (ocdopa,
' yriepoja, KpeMHHUS

43 duznueckie ¥ XMMHYECKHE CBOMCTBA NMPOCTHIX BELIECTB-METAJUIOB: JTUTHS, HATPUS, KallMsl, MarHus W KajbIMs, aTlOMHHMS,
' xKemesa. DIEKTPOXUMHUECKUH P HAPSHKEHUH MeTalIoB

4.4 duznueckie 1 XUMHYECKHE CBOHCTBA BOAOPOAHBIX COEAMHEHNI HEMETAIIOB: XJIOPOBOJOPOa, CEPOBOJOPOa, aMMHaKa

45 duznyeckrne 1 XUMHU4ecke cBoiicTBa okcuaoB HemeTautoB: cephl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yraepoga(ll, IV),
' kpeMuIA(IV). TlonyueHne okcuI0B HEMETALTOB

4.6 Xummndeckne cBoicTBa okcuoB: MeTauioB [A-IIIA rpynm, umnka, memu(1l) u xenesa(Il, IIT). TlomyueHne okcuaoB MeTanios

47 XUMHUECKHe CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THAPOKCHAOB (Ha TpUMepe THAPOKCHIOB AJTIOMHHMA, >Kelle3a, LUHKA).
' [lonyueHne ocHOBaHUI M aM(pOTEPHBIX THAPOKCHIOB

43 Oobume XMMHYecKHe CBOMCTBAa KHCIIOT: XJIOPOBOAOPOIHOM, CEpPOBOAOPOTHOM, CEpHUCTOM, cepHOM, a30THOM, ¢ochopHOi,
. KpeMHHUEBOMH, yrobHol. Ocobble XUMUUeCcKie CBONCTBA KOHIIEHTPHPOBAHHOM cepHOM U a30THOM KucioT. [loayueHne kucmot

4.9 Ob1ne XuMHUIecKHe cBOMCTBa cpeTHUX costel. [lomyuenue coneit




4.10 Ilonyuenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KUCIOPOJa, aMMHaKa, YIIIEKHCIIOro Ta3a B JabopaTopuu

4.11 [TomydyeHne amMmmmaka, cepHOM U a30THON KUCIOT B MPOMBIIUIEHHOCTH. OOII1e cMocoObl MOMyUYeHNS METAIIIOB

4.12 I'eHeTHYECKas CBA3b MEXAY KJIacCaMH HEOPTaHMYECKHUX COSIMHEHHH
5 XUMHYECKHE PEAKIIUN

51 Krnaccngukanms XuMiIuecKuX peaklnil 1Mo pa3IMYHBIM NpHU3HAKaM: MO YMCTY M COCTABY YHACTBYIOLIMX B peakLH BELIECTB, IO
' TETUTOBOMY 3 HEKTY, IO U3MEHEHHUIO CTETIEHEH OKHCIEHUS] XUMHYECKIX YIEMEHTOB

52 TennoBoit  >ddexr Xumuueckodl peakiy, TEPMOXUMHYECKHE YpaBHEHHMs. DK30- MW DHIOTEPMHMUYECKHE PpPEaKLHH.
' TepMmoxuMuieckne ypaBHEHHS

53 OKHCITUTETFHOBOCCTAHOBUTENbHBIE peakuud. OKUCINTENMM M BOCCTaHOBUTENH. [Ipoliecchl OKHCIEHHS M BOCCTAHOBIICHMS.
' DNEeKTPOHHBIN OaTaHc OKHCIUTEIBHOBOCCTAHOBUTEIBHOM peakIMu

54 Teopust snexTponuTHdeckoil aucconMannd. KaTHOHBI, aHMOHBL. DIEKTPOIUTHl W HEMIEKTPONUTH. CHIBHBIE W clla0ble
' AMEKTPONUTHL. CTeNeHb AUCCOUUAINH

ss Peakiun moHHoro oOMeHa. YcNOBHS NPOTEKaHHWs peakUMi HOHHOTO OOMEHa, TOJIHBIE M COKpaIlléHHBIE MOHHBIE ypaBHEHHS
' peakumit
6 XHMHA U OKpYyKarollias cpenia

61 BemectBa 1 MaTepuaibl B MOBCEIHEBHOM KM3HM 4elloBeka. be3omacHoe MCIONb30BaHME BEIIECTB M XMMHUECKHX PEeakUMi B
' nabopaTtopuu 1 ObITy. [lepBast HOMOIIL TPH XUMHUYECKHX OKOTaX M OTPABICHUAX

XUMHUECKOe 3arps3HEHHE OKpYKaloLeH cpenbl (KHCIOTHBIE NOXIM, 3arpsA3HEHHEe TOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npenotepauienus [lpenensHas nomyctuMas koHueHTpaiys Betiects (II/IK). Ponb XuMuM B pelieHNH YKOTOTHUECKUX MPOOIEM.
VYcunenne napHukoBoro 3¢gdexra, pazpyuieHne 030HOBOTO clos
63 IIpumeHeHue ceprl, a3ota, pocdopa, yriaepoaa, KpeMHHS U UX COSAMHEHUH B OBITY, MEIHULMHE, TPOMBIILITIEHHOCTH U CETBCKOM

xo3giicTBe. lIpuMeHeHHe MeTalioB M CIUTaBOB (CTallb, UyTYH, JIOPAIOMHUHUM, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH WX




coeuHeHMil. [IoHATHE O KOPPO3UHN METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH
6.4 [IpupoaHbIe HCTOUHUKH YTAEBOAOPOAOB (YIolb, IPUPOIHBIN ra3, HEPTH), TPOAYKTHI NX NepepaboTKu (OeH3UH), X POJIb B OBITY U
' MPOMBIIIIEHHOCTH
IlepBoHauanbHBIE MOHATHSA 00 OpraHMYECKMX BELIECTBAX KaK O COCAMHEHMAX yriepona (MeTaH, 3TaH, 3TWJEH, alleTHIEH, JTaHOI,
6.5 IJIMLEPHH, YKcycHas kucioTta). [IoHsATHe o OMOMOrMYecKH Ba)KHBIX BEIleCTBaX: XHUpaxX, OelKkax, YIIeBoJaXx — M MX POIH B XKHU3HU
qeloBeKa
7 Pacuérer:
7.1 1o ¢popMyJaM XMMHYECKHX COAMHEHUH
7.2 Macchl (MaccoBOM) 10JIM pacTBOPEHHOTO BELIECTBA B pacTBOpPE
7.3 10 XUMHYECKUM YPaBHEHHUAM

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI51 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET: bubnuorexa LIOK




