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[TOACHUTEJIbHAA 3AIIMCKA

CornacHo cBOeMy Ha3HA4YCHUIO padoyasi IIporpaMma sBISETCSI OPUSHTHUPOM JUJIsI COCTABJICHUS
pabouux aBTOPCKUX IMPOrpamMm: OHa JAET NPEJICTABICHUE O IIEJISIX, OOIIEN cTpaTeruu OOy4YeHUs,
BOCIIMTAaHUSI W Pa3BUTHSA OOYyYaIOIMIUXCS CPEeACTBAMH YYEOHOro mpeamera «XHUMHs;
YCTaHaBJIMBACT 00s13aTEJILHOE MIPEJIMETHOE CO- ACpIKaHUE, IIPETyCMAaTPUBACT PACHIPEICICHUE €TO
0 KjaccaM W CTPYKTYpPUPOBAaHHE €ro Mo pazjejlaM HW TeMaM Kypca, OINpeaeisieT Ko-
JIMYECTBCHHBIC U KAUYSCTBCHHBIC XapaKTEPUCTUKHU COJICP)KaHUsI; NAaET IIPUMEPHOE pacrnpeaeiiecHue
Y4eOHBIX YacoB II0 TEMAaTHYECKHM pazJieliaM Kypca U PEeKOMEHAyeMyio (IPUMEPHYIO)
IMOCJICJIOBATEIIBHOCTh MX U3YyYE€HHUSI C YyUYETOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3CH,
JIOTUKH  y4eOHOTOo TIIpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromiuxcs; OmnpeaeyseT
BO3MOXHOCTH MpeaMeTa JJIsl peaju3anuyd TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeJIbHOW MPOTpPaMMBbl Ha YPOBHE OCHOBHOT'O 00I11ero oOpa3oBaHUsl, a TaKKe TpeOOBaHUN
K pe3yJjibTaTaM OOy4YeHHsl XMMHUU Ha YPOBHE IEJICH WU3y4YCeHHs IpeJ- METa U OCHOBHBIX BHUIOB
y4eOHO-TI03HaBaTEIbHON JIeATeIbHOCTH/ YyUYEOHBIX ACHCTBHU yYEHHKA I10 OCBOCHUIO Yy4eOHOTO
COZIepIKaHUSI.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMHSI»

Bxirag yuebHoro npeamera « XUMHS» B JIOCTHIKCHHE TeJIell OCHOBHOTO OOMIeT0 0Opa3oBaHUs
00yCJIOBJIEH BO MHOI'OM 3HAa4Y€HUEM XMMHYECKOM HayKd B IIO3HAaHUU 3aKOHOB IIPUPOJbI, B
Pa3BUTHU IIPOU3BOAUTEIILHBIX CHJI OOIIIECTBA U CO3JaHUH HOBOM 0a3bl MaTepU aJIbHOU KyJIbTYPHI.

XHUMHSI KaK DJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacOHpOCTpaHujIa CBOE BIMSIHUE Ha BCE
00JIaCTH YEJIOBEUECKOI'0 CYIISCTBOBAHUS, 3a/1aJla HOBOE BHUJACHHUE MHUpPa, CTajla HEOThEMJIIEMbIM
KOMIIOHEHTOM MHPOBOU KyJIbTYpbl, HEOOXOJIUMBIM YCJIOBHUEM >KM3HM OOIIEecTBa: 3HaHHUE
XUMMH CIIY>KHUT OCHOBOM JUIs1 GOPMHUPOBAHUSI MUPOBO33PEHUS YEIOBEKA, €r0 MPEJICTABICHUN O
MaTepHaJIbHOM €JUHCTBE MUPaA; BAXKHYIO POJIb UTPAIOT (pOpMHUPYEMBIE XUMHEH IIPEICTaBICHUS
O B3aMMONPEBPALIEHUSIX SHEPTUU U 00 SBOJIOIMH BEIIECTB B HNPUPOJE; COBPEMEHHAs XUMUs
HalpaBJIeHa Ha pelIeHHue TIJI00aJbHBIX IIPOOJIEM YCTOMUMBOIO pa3BUTUSI YEIOBEUECTBA
CBIPBEBOI, HHEPreTHUYECKOM, IHIIEBON M DKOJOrMYeckod Oe30omacHOCTH, HOpodieM 37pa
BOOXpaHEHMUsI.

B ycnoBusix Bo3pacTaroliero 3Ha4eHUsi XMMUHU B )KU3HM OOIIIECTBA CYIIECTBEHHO MOBBICUIIACH
poib XHMMHUYECKOro oOpa3oBaHUs. B 1uiaHe comuaiu3anMd OHO SIBJISIETCS OJHUM H3 YCJIOBUM
(popmMupoBaHUs MHTEIJIEKTA JIMUYHOCTH U TAPMOHHUYHOI'O €€ pa3BUTHSIL.

COBpeMEHHOMY  YE€JIOBEKY XHMMHUYECKHE 3HaHUsI HEOOXOAMMBI JJIsI  IPHUOOpEeTEeHUs
OOIIIEKYIbTYPHOTO YPOBHS, ITO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOIoOOpa3HOM >XM3HU OOIIecTBa, JUII OCO3HAHUS BaXHOCTHU PA3yMHOI0 OT-
HOIIEHUsI K CBOEMY 3J0pPOBBIO M 3/I0POBBIO JIPYIMX, K OKpPY’Karolled NpUPOIHOU cpene, s
IPaMOTHOTO MOBEJCHUS MMPU UCIIONb30BAHUHN PA3JINYHBIX MAaTEPUAJIOB U XUMHUYECKNX BEIIECTB B
MOBCEIHEBHOM KU3HMU.

XumMuyeckoe o6pa3zoBaHUE B OCHOBHOM MIKOJIE SIBJISIETCS 0a30BBIM IO OTHOILIEHUIO K CHCTEME
0o0111eT0 XUMHUYECKOro oOpa3oBaHusi. [l03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajiu3yeT
Oopucyle oOIIeMy XUMHUYECKOMY OOpa30BaHHUIO KITIOUYEBBIE IIEHHOCTH, KOTOpPBIE OTpa’karoT
rocyJapCTBEHHbIE, OOIIECTBEHHbIE W HWHJIMBUAyaJbHbIE IOTPEOHOCTH. DTHUM OIIpeaesieTCs
CYLUIHOCTh OOlIeil cTpaTreruu oOy4deHHUs, BOCIIMTAHUS M PA3BUTHUSI OOYyYaIOIIUXCS CpEJICTBaMU
y4eOHOTO IpeIMeTa « XUMUSD).

HNzyuenue npenamera: 1) crmocoOCTBYeT peajiM3allMd BO3MOXKHOCTEH [JIsi CaMOpPa3BUTHUS U
(opmMupoBaHUs KyAbTYphl JIMUHOCTH, €€ oOuied M (pyHKIMOHAIBHON I'paMOTHOCTH; 2) BHOCHT
BKJIaJg B (OPMHPOBAHHE MBIIUIEHUS W TBOPYECKUX CHOCOOHOCTEH MHOAPOCTKOB, HABBIKOB HX

CaMOCTOSITEIPHOW YYEOHOM JI€SITEIBHOCTH, ODKCICPUMEHTAIBHBIX W HUCCIIEN0BATEIBCKUX
YMEHMUMH, HEOOXOTUMBIX KaKk B TIOBCEIHEBHOW JKW3HU, TaK U B NOpodeCcCHUOoOHATHLHOU
JIESITEJIbHOCTH;

3) 3HAKOMHUT CO CHGI.[PI(l)HKOfI HAYYHOI'O MBINUICHUMA, 3aKJIaAbIBACT OCHOBBI ICJIOCTHOI'O B3rjsiga



Ha EIWHCTBO TIPUPOJBI M YEJIOBEKa, SIBIISIETCS OTBETCTBEHHBIM 3TAarioM B (QOPMHUPOBAHUH
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH TOJPOCTKOB; 4) CITOCOOCTBYET (hOpPMHUPOBAHUIO IIEHHOCTHOTO
OTHONICHHUsI K €CTECTBEHHO-HAyYHBIM 3HAHHSM, K MPHUPOJEC, K UEJIOBEKY, BHOCHT CBOW BKJIaJl B
AKOJIOTHYECKOE 00pa3oBaHUE IIKOJIBHUKOB.

HazBannbie HampaBieHusi B OOy4YeHUM XHMHH OOECHEYMBAIOTCS CHEUU(PUKONU coaeprKaHUs
npeaMeTa, KOTOPBINA SIBIISIETCSI TIEJaroruHdecKu aJaliTUPOBAHHBIM OTPaKE€HUEM O0a30BOM HAYyKHU
XAMHUHM HA OOPEACIIEHHOM dTaIe €€ pa3BUTHUS.

Kypc XxuMuM OCHOBHOU IIIKOJIBI OPHUEHTHPOBAH Ha OCBOCHHE OOYy4YarolMMHCS OCHOB
HCOPraHWYECKOWM XHUMHH W HEKOTOPBIX MOHITHH U CBEACHUN 00 OTAEIBHBIX OOBEKTaX
OpPraHUYE€CKON XUMUHU.

CtpykTypa colepkaHus mOpeaMeTra cPopMHUpOBaHA HAa OCHOBE CHCTEMHOIrO MOAXOJa K €ro
n3ydyeHuro. CoaeprkaHue CKIaAbIBA€TCs W3 CHUCTEMbI MHOHSATHH O XHMHYECKOM »IJIEMEHTE U
BCIIIECTBE W CHUCTEMBI HOHSATUU O XUMHYECKOU peaknuu. OOe ATH CUCTEMBI CTPYKTYPHO
OpraHu30BaHbl O OPUHIUNY MOCIEAOBATEIBHOIO PAa3BUTU 3HAHUU HA OCHOBE TEOPETUYECKUX
OPECTABICHUNA PAa3HOTO0 YPOBHsSI: aTOMHO-MOJIEKYJIIPHOI'O YYEHHsSI KaK OCHOBBI BCEro
€CTEeCTBO3HaHUs1, ypoBHs llepnoandeckoro 3akona /JI. M. MeHaeneeBa Kak OCHOBHOI'O 3aKOHAa
XUMWUH, Y4YE€HHsI O CTPOCHHM aroMa W XHUMHYECKOW CBSI3U, MNPEACTaBICHUU 00
JICKTPOJIUTHYECKOM JHCCOLMallMd BEIIEeCTB B pacTBopax. Teopernueckue 3HaAHUS
paccMaTpuBaIOTCI Ha OCHOBE OMITUPUYECKU TIOJIyYEHHBIX W OCMBICICHHBIX (PAKTOB,
pPa3sBUBAIOTCSA MOCJICAOBATESIIBHO OT OJAHOIO YPOBHS K JOPYroMy, BBINOJHAS (QYHKIAH
OOBSICHEHUSI U MTPOTHO3UPOBAHHUSI CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
OPUMEHEHUS U MOJYUCHHUS U3y4aeMbIX BEIIECTB.

Takas opranmzanus coAepXaHHUsI Kypca CIIOCOOCTBYET MNPEACTABICHUIO XHUMHUYECCKOU
COCTaBJISIONICH HAay4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOM HOpuUpoAbl. TemM cambIM
obecneynBaeTcsi BO3MOYXKHOCTh (OPMHUPOBAHUSI y OOYyYaAONIUXCS IEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAHHUIO U METOJlaM I1I03HaHUsI B HayKe. BaXHO Takke 3aMeTuTh, UTO OCBOCHHE
COAEpI)KAaHUS Kypca MOPOUCXOAUT C IIPUBJICYECHUEM 3HAHUU H3 pPaHEE H3YUCHHBIX KYpPCOB:
«OxpyKaroumii MUp»,

«bwuomnorus. 5—7 kinacce» U «Pu3ukKa. 7 KiIace».

HEJIM U3VUEHNA YYEBHOI'O ITIPEJIMETA «XUMU»

K HampaBiieHHIO TIEPBOCTENEHHONW 3HAUMMOCTH IIPU peajiu3allui 0Opa30BaTeJIbHBIX (PYHKIINMI
npeaMera «XUMHUsD» TPAAUIMOHHO OTHOCIT (POPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOW HayKH
KaK 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, IPAKTUUECKOUW JIeSITEJIbHOCTU 4YeJIOBEKa MU Kak
OJTHOTO M3 KOMMOOHEHTOB MHPOBOM KyJbTYyphl. 3aja- 4ya MpeaMeTa COCTOUT B (pOpMHUpPOBaAHUU
CHUCTEMBbl XUMHUYECKUX 3HAaHUNW — BaKHEUIIHUX (PaKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKHUX
MOJIOKEHUM, JOCTYIMHBIX 0000IIIEHU MUPOBO33PEHUECKOI0 XapakTepa, si3blKa HayKH, 3HaHUU O
Hay4HBIX METOJaX HW3y4Y€HMs BEIIECTB U XMMHUYECKHUX peaklyii, a Takke B (POPMHUPOBAHUU U
Pa3BUTUH YMEHHUM U CIIOCOOOB AEATEJIbHOCTH, CBSI3aHHBIX C MJIAHUPOBAHUEM, HAOJIOJEHHUEM M
MPOBEJICHUEM XHUMHUYECKOTO 3KCIIEpUMEHTa, COOIIOACHUEM IMpaBHUJI O€30MacHOTO OOpalleHus C
BEILIECTBAMH B I10-BCETHEBHOM KU3HMU.

Hapsiny ¢ 3TumM nenm u3ydeHus NpeaMeTa B NpOorpaMMeE YTOUYHEHBI U CKOPPEKTHPOBAHBI C
Y4ETOM HOBBIX IIPUOPUTETOB B CHCTEME OCHOBHOro obmiero obOpa3zoBaHusi. CerogHss B
oOpa3zoBaHHM 0cO00 3HAYMMO NOpPU3HAETCS HAIPABJIEHHOCTh OOYYE€HHUsI Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (popMUpOBaHHE €€ HHTEUIeKTa M oO0mel KylnbTypbl. OOydeHue
YMEHUIO YUYUTBCS MU IIPOJIOJDKATh CBOE OOpa3OBaHHUE CaMOCTOSITEIBHO CTAaHOBUTCS OJHOM U3
BaXXHEUIINX (PYyHKINI ydeOHBIX IIPEIMETOB.

B cBs3M c 5TUM TIpU U3YUYEHHUH IIpeAMEeTa B OCHOBHOW IIIKOJIE JOMHUHHUpPYIOIee 3HadeHHUE
npuoOpenu Takue Helau, Kak:

6 ¢dopMupOoBaHHE WHTEIEKTYalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,

COTPYAHHUYECTBY, CAMOCTOSITEJIbHOMY IIPUHSITUIO PEIIEHUN, CMOCOOHOM aaanTHUpOBAThCSA K

OBICTPO MEHSIIOIIUMCS YCIOBHUSAM XU3HHU;



6 HanpaBIICHHOCTHh OOYYCHHUSI HA CUCTEMAaTHYCCKOS MPUOOIICHUE YUYAIIUXCsl K CAMOCTOSITSIIbHOM
IMO3HABATEIIbHON NEATEIbHOCTH, HAYYHBIM METOZaM MO3HAHUS, (POPMHUPYIOIIUM MOTHBAIIIO U
pa3BUTHE CITOCOOHOCTEH K XUMUMU;

6 obOecniedeHne yCIOBHH, CIIOCOOCTBYIOMIMX MPUOOPETCHUIO OOYYarOIIUMHCS  OIbITa
pa3HoOoOpa3HOil IeATEIbHOCTH, MTO3HAHUS U CAMOIIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), UMEIOINX YHUBEPCAILHOE 3HAaYCHHUE JJIsI PA3JIMYHBIX BUIOB JICATEIBHOCTH;

6 ¢dopmupoBaHHEe YMEHUW OOBSICHATH W OICHUBATH SIBJICHHUS OKPY)KAlOIMIEro MHpa Ha
OCHOBaHUM 3HAHWH WU ONBITA, NOJYYECHHBIXIPHU U3YyUYCHUU XUMUH;

6 dopmupoBanne y OOydYaOIIUXCS T'YMAaHUCTHYCCKHX OTHOIICHHUN, MOHUMAaHHUS I[ICHHOCTH
XUMHWUYECKUX 3HAHUU 1711 BBIPAOOTKH IKOJIOTHMYECKH LIEJIeCOOOpa3sHOTro MOBEJICHUs B OBITY M
TPYAOBOM MAESITEIBPHOCTH B IE€JSIX COXPAHEHUS CBOETO 3J0POBBbSI M OKpYyXKaro- IIeu
MPUPOIHON CPeabl;6 pa3BUTHE MOTHBAIMA K OOYYCHHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHHUIO Ha OCHOBE YCBOCHHUS OOIICYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MpodUIIS U HATIPABICHHOCTH JaIbHEHIIIETO OOYYCHUSI.

MECTO YUEBHOI'O ITPEAMETA «XUMUW» B YYHEBHOM ITJIAHE

B cucreme oOmiero o6pa3zoBaHus «XHUMHUsD» IpU3HAHA 00s13aTEJIbHBIM YYEOHBIM MPEIMETOM,
KOTOPBIl BXOJJUT B COCTaB IpeaAMeTHOM o0nacTu « EcTecTBeHHO-HAay4YHbIE IPEIMETHD.

VY4eOHbIM TUTAaHOM Ha €€ m3ydyeHme orBesieHO 136 y4deOHBIX 4acoB — 110 2 9 B HENEIIO B 8 1
9 k1accax COOTBETCTBEHHO.

s kaxJoro Kjiacca IPeayCMOTPEHO PE3EPBHOE YyUYEOHOE BpeMsi, KOTOPOE MOXKET ObITh
HCHOJIb30BAHO YYAaCTHUKAaMH OOpa3oBaTeJbHOro IIpoliecca B LeIsIX (pOpMHPOBAHUSA
BapUATUBHOW COCTaBJIAIONICH COACp KaHUsI KOHKpPETHOU paboueil mporpammbl. [Ipu sTtom
oOs3aTenbHasi (MHBapuUaHTHAs) YacTh COJICpKaHUS MPEIMETa, YCTAaHOBJIEHHAasi HPUMEPHOU
paboueil mporpamMmoii, U BpeMs, OTBOAUMOE Ha €€ HU3y4YCHHUE, JIOJKHbI OBITh COXpPaHEHBI
IOJIHOCTBIO.

B cTpykrype paboueit mporpamMmsbl HapsiAy C TIOSCHUTEIbHOW 3alMUCKOW BBIACICHBI
CIeNYIOLINE pa3aebl:
6 I1UTaHUpyeMbIe pe3yiabTaTbl OCBOCHHUS YYEOHOTro TipeameTa «XHMHUs» — JIUYHOCTHBIE,

MeTanpeMeTHbIE, IPEIAMETHBIE;

6 comeprkanue ydeOHOTO TpeaMeTa « XUMHsD MO TodaM O0yYCHUSI;

6 mpuMepHOe TEeMaTHYeCKOe IUIAHUPOBAHUE, B KOTOPOM JIETAIM3UPOBAHO COJIEPIKAHUE KaXKIOH
KOHKPETHON TEMBI, YKa3aHbl KOJWYECTBO 4YacOB, OTBOAMMBIX Ha €€ H3y4YE€HHE, U OCHOBHBIC
BUAbl YYE€OHOW MOEsTEIIbHOCTH Y4Y€HUKa, (OpMUpYEMBbI€ IIpH H3YUYEHUH TEMBbl, NPUBEAEH
epeyeHb JAEMOHCTpalUuid, BBIIOJHSIEMbIX YYHUTEJIEM, U II€peUYeHb PEKOMEHIYEMBbIX
J1a0OpaTOPHBIX ONBITOB UIIPAKTUYECKHUX PAOOT, BEINOJHIEMBIX YYaIlIUMUCH.



COZIEPXXAHUME VYEBHOI'O TIPEIMETA «XUMUS»

8 KIIACC

HepBOHa‘laHLHHe XUMHUYCCKUEC ITOHATUA

ITpeamer xumuun. Posib XuMuu B )KM3HU deJioBeKa. Tena u Bemecrsa. PU3n4eCKUe CBOUCTBA
BELIECTB. ArperaTHoe coctossHue BemecTB. [loHsTue o MeTonax NO3HaHUsI B XUMHH. XHAMUS B
cucrteMeHayk. HucTteie BeuiecTBa 1 cMecu. CriocoObl pa3ieIeHust CMeCcei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHThI. CHMBOJIBI XUMHUYECKUX 31€MeHTOB. IIpocThie
U CJIO>KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIDHOE YYE€HHUE.

Xumnyeckass ¢popmyiia. BaareHTHOCT aTOMOB XMMHUYECKHX 3J€MEHTOB. 3aKOH HOCTOSIHCTBA
coctaBa BeulecTB. OTHocuTenbHasi aToMHasi Macca. OTHOCUTENIbHAasT MOJIEKYJIsIpHaAsi Macca.
MaccoBast 10JI1 XUMHAYECKOI'O 3JIEMEHTA B COCIUHECHNU.

dusnyuecKkrue U XUMHUYECKHE SIBJIEHUsI. XHUMHUUYECKasi peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MaccChl BellecTB. XMUMHUYEcKHe ypaBHeHus. Kilaccudukanuss XHUMHYECKHX
peakuuii (COeAUHEHUSI, Pa3JI0KEHUsI, 3aMEILICHUsI, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MHOCYJIOH, ¢ IpaBUIaMH pabOTHI B
mabopartopun U InpuéMamMu oOOpalleHuss € JadOpaTOPHBIM OOOpPYJAOBaHUEM; H3yUYCHHE U
onucanue (PU3NYECKUX CBOWCTB OOpa3OB HEOPraHMYECKHUX BENIECTB; HaOIroAceHHWE (du3nye-
CKuX (IUIaBJIEHHME BOCKa, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KHIIEHUE U KOHJACHCaIUs
BOJIbI) U XUMHYECKHUX (FOpeHHE CBEYM, NPOKaJIMBAaHUE MEIHON IIPOBOJIOKH, B3auMOJICHCTBUE
Meja C KHCJIOTOM) SIBJIEHUM, HAOJIIOJIECHHWE W OMNHWCAaHWE IIPU3HAKOB IMPOTEKAHUSI XUMHUYECKUX
peakuuii (pa3joKeHHEe caxapa, B3auMOJEWCTBHE CEpPHOM KHC- JOThl C XJOPHUJIOM Oapwus,
paznoxxenue runpokcuaa meau(Il) npu nHarpeBanuu, B3auMoJIelicTBHE )Kejle3a C paCTBOPOM COJIU
meau(ll)); u3- yaenme crmocoOGoB pazjieneHuss cMecei (C MOMOIIBI0 MarHuTa, (pUIIbTpOBaHUE,
BbIIIApUBaHMUE, IUCTUWIUISILMS, Xpomarorpadus), MNPOBEJICHHE OYHNCTKH IIOBApEHHOM COJIM;
HaOJII0JICHHE U ONHUCAHUE PE3yJIbTAaTOB NPOBEJICHHUS ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXpaHe-
HUSI MacCChI; CO3JIaHUE MOJIeJIe MOJICKYJT (IIapOCTEP>KHEBBIX ).

Baxneimue nmpeicTaBUTETM HEOPTaHUYECKUX BEILIECTB

Bo3nyx — cmechp razos. CocrtaB Bo3ayxa. Kuciaopona — »i€MEHT M IIPOCTOE BELIECTBO.
Haxoxaenue kuciaopoaa B npupoje, Gu3ndeckue U XMMHUYECKUEe CBOWMCTBA (peaKIud TOpPEeHUsI).
Oxcunpl. Ilpumenenue xkuciaopoaa. CrnocoObl TOJIydeHHsI KHCJIOpojJia B JlabopaTtopum u
npoMsbinuieHHOCTH. KpyroBopoT kucioposna B nipupoje. O30H — aJuIoTpoItHass MOAU(UKaAINS
KHMCJIOPOJA.

TennoBoii »(PPekT XUMHUUECKON peaknuu, TEPMOXUMHUUYECKUE YypaBHEHMsS, DJK30- H
SHJIOTEPMHUYECKHE peaKIuu. TOoIUIMBO: yrojab MW MeETaH. 3arpsi3HEHHE BO3/lyXa, YCHUJICHHE
MNAapHUKOBOTO 3(deKkTa, pa3pylieHHE O30HOBOT'O CJIOSI.

Bonopon — sneMmeHT U mpoctoe BemecTBo. HaxoskaeHue Bojiopoaa B npupoae, pusndeckue
U XUMHYECKHUE CBOUCTBA, IPUMEHEHUE, CIIOCOObI nojrydyeHusi. KucioTs! u conu.

KommnuecTBo BemectBa. Monb. MossipHast Mmacca. 3akoH ABOraJipo.

MossipHbIii 00BEM Ta30B. Pacu€Thl MO XMMHUYECKUM YPaBHEHUSIM.
dusnyeckue cBOMCTBA BOJAbI. Boma kak pactBopurenb. PactBopbl. HaceliieHHbie u

HEHACHIIIEHHEIE PACTBOPKI. Pacmeopumocms eeujecms 6 6ode.l MaccoBas 107 BelleCcTBa B
pacTBOope. XUMHUUYECKHEe cBOMCTBa BOAbl. OcHOBaHUA. PoJib pacTBOPOB B NPHUPOJE U BIKHU3HU
gesoBeka. KpyroBopor BOABI B TIpUpOJie. 3arps3HEHHE NMPUPOAHBIX BoA. OXpaHa U OYHUCTKA
OPHUPOIHBIX BOJI.

Knaccudukanuss Heoprannueckux coeauHeHui. Oxcunabl. Kiaccudukamus OKCHIOB:
coneoOpaszyromue (OCHOBHBIE, KHCJIOTHBIE, aM@OTEpHbIE) U  HecoJeoOpa3ylollue.
Homenknarypa OkcHIOB (MEXIAyHapoJHass U TpUBHaJIbHasi). DPU3NUYECKHE U XUMHUYECKHUE
CcBOMcCTBa OKCUIOB. [lonyyeHne okcua0oB.

OcHoBanusi. Krnaccudukanusi ocHOBaHHUI: MIEIOYM YW HEPACTBOPHUMBIC OCHOBAHMS.



Homenknarypa ocHoBaHuil (MeXAyHapoaHasi U TpuUBUaJIbHAsA). PU3UYECKHUE U XUMHYECKHE
cBolcTBa ocHOBaHU. [losryyeHne ocHOBaHUM.

Kucnorer. Kinaccudukammus kuciamor. Homenknarypa kucinor (MeKAyHapoJHasT |
TpuBHaJibHasA). PuU3NUecKUe U XUMHUUYECKHUE CBOMCTBA KUCJIOT. P aktuBHocTu MetasuioB H.
H. bekerosa. [lony4dyeHnue KUciaoT.

Conu. Homenknatypa coseit (MexxayHapoaHasi U TpUBUaJIbHAs).
dusnyeckue u XuMHU4YecKue cBomcTBa cosied. [lomyuenue cose.

I'eneTnueckas cBsi3p MEXAy KjlacCaMH HEOPTAaHUYECKUX COECIMHEHUM.

XVMHWYECKUUN SKCIIEPUMEHT: KaUYECTBECHHOE OIIPEJICIICHHUE COJACPKAHU KUCIOpPOJa B BO3AYXE;
HoJjiydeHue, coOHpaHHuE, pacHno3HaBaHHE MW U3YUYEHHE CBOMCTB KHUCJIOpPOJa; HaOJI0JEHUE
B3aUMOJICUCTBHUS BEIIECTB C KHUCJIOPOJAOM U YCJIOBHUSI BOSHHUKHOBEHMSI M NPEKPAIIEHUS TOPECHUS
(mokapa); o3HaKOMJIeHHME C oOOpa3laMM OKCHAOB W ONHWCAaHUE HUX CBOMWCTB; IIOJIy4Ye€HHE,
coOupaHHWe, pacrno3HAaBaHUEC ¢ U3YYCHHE CBOWCTB BOJIOpoJa (TOPEHHUE); B3aUMOICUCTBHUEC
Bogoposa ¢ okcuaoM Meau(ll) (BO3MOKHO HMCIIOJIb30BaHHE BHUIACOMATEPHAJIOB); Ha- OJrO0JIcHUE
00pa310B BEHIECTB KOJIMYECTBOM | MOJIb; HCCIIeIOBAaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEILIECTB C
Pa3JIMUHON PACTBOPUMOCTBIO; MPUTIOTOBJIEHUE PACTBOPOB C OIMNPEACIEHHOU MacCCOBOW J10JIEH
pacTBOPEHHOIO BEIIECTBA; B3aWUMOJCHCTBHE BOJIBI C MeTa/ulaMu (HATPUEM U KaJIbIIUEM)
(BO3MO’KHO HCHOJBb30BAaHHE BUIEOMATEPHAIIOB); OMpPEJEJIEHUE PACTBOPOB KHCIJIOT M IIEJIOYEH C
HOMOILBIO HMHJAMKATOPOB; MCCIE€IO0BaHUE OOpa3LOB HEOPraHUYECKUX BEIIECTB pa3- JIMYHBIX
KJIacCOB; HAOIIOJEHHWE HU3MEHEHHs OKpPACKHM HHJIMKATOPOB B PacTBOpaxX KHCIJIOT U IEIOYEH;
U3ydyeHue B3auMojieiictBusi okcu- na meau(ll) ¢ pactBopoM cepHONM KHCIOTBI, KHUCJIOT C
MeTaJUlaMH, peakLUMd HeuTpaau3aluu; I0JyY€HHE HEPacTBOPUMBIX OCHOBAHUN, BBITECHEHUE
OJHOTO MeTajyla JIPYTUM W3 pacTBOpa COJIU; PEUICHHE SKCIEPUMEHTAIbHBIX 3aJad 110 TeMe
«BaxHelnme kiaccel HEOPraHMYECKUX COCTUHEHUID).

[Tepuoauueckuii 3akon u [lepuoauueckas cucrema xumudeckux snemMenToB Jl. . Menneneesa. Ctpoenue
aTOMOB.
Xumnueckas cB3b. OKUCIUTENBHO-BOCCTAHOBUTENBHbIE PEAKIINK

IlepBble TONBITKU KJIaCCHU(PUKALMU XUMHUYECKUX DJIEMEHTOB. [loHsATHE O rpyImax CXOJIHBIX
SJI€EMEHTOB (IIeJIOYHbIE M II€JOYHO3EMEJIbHbIE METaJlJIbl, IaJIOT€Hbl, HWHEPTHBIE TIa3bl).
DJIeMEeHTBI, KOTOpPble 00pa3yroT aM(POTEpPHBIE OKCHUJIBI U TUIAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema xXumMHu4deckux oasemMeHroB J[. H.
MenneneeBa. KoporkonepuogHass v anuHHonepuonHasi ¢opmbel llepuoanyueckoil cucCTEMBI
xumuueckux anemMeHToB . 1. Menneneena. Ilepuoabr u rpynnel. @PU3HUYECKUN CMBICI MO-
PAAKOBOIO HOMEpPA, HOMEPOB IEPUOJA U I'PYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. DnekTpoHbl. CTpOEHUE DJIEKTPOHHBIX
obGonouek aromMoB mnepBbIXx 20 XuMHUecKHUX 3JeMeHTOB llepumomnyeckoit cuctemsr J[. .
MengeneeBa. XapakKTE€pUCTUKA XUMHUYECKOIO DJIEMEHTA MO €ro IOJIOKEHUIO B llepnoanueckoi
cucteme JI. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsI paJjuyca aTOMOB XHUMHYECKHX DJIEMEHTOB, METAJUIMYECKHX U
HEMETAJUIMYECKUX CBOWCTB MO TIpynnam u nepuoaam. 3HadeHue llepumoamdeckoro 3akoHa u
Ilepnonnueckoil cucTEMBI XUMHYECKUX DJIEMEHTOB ISl Pa3BUTHUsI HAYKH U npaktuku. [[. N.
MeHnaeneeB — y4EHBIN U I'PaKJIaHUH.

XumMuyeckas CBSI3b. KoBanenTnas (nonsspHas u HETIOJISIpHAast) CBS3b.
DJIEKTPOOTPULIATEIIBHOCTh XHUMMHUYECKUX JJ€MEHTOB. loHHast cBsi3b. CTENEHb OKMUCIECHUS.
OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE peaknuu. IIpomeccel OKHCIEHHMsT W BOCCTAaHOBJIEHUS.
OKMCIUTEIN 1 BOCCTAHOBUTEJIH.

XUMHUYECKUH JKCIIEPUMEHT: H3y4YE€HHE OOpa3loB BEIIECTB METAJUIOB M HEMETaJUIOB;
B3aUMOJIEUCTBUE THAPOKCHIA LIMHKA C pacTBOpaAMHM KHCIIOT U ILEIOYEH; IIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX HTPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX pEaKIvii (TrOpeHue, peakiuu
pas3JIoKeHUsI, COSTUHEHUS ).



Me:xnpeMeTHble CBA3H

Peanmmzanmss MeXNpeaMETHBIX CBsi3eH TIPpU H3YYCHUH XHUMHHB 8 KJIacCe OCYIIECTBIISICTCS
gepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, Tak W TOHSATHH,
SIBJISIFOIIIUXCST CACTEMHBIMH JUISI OTJICIIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITHUKJIA.

OO01Ie ecTeCTBEeHHO-HAyYHbIC TOHSITHS: Hay4YHbIU (haKT, TMIOTE3a, TEOpPHs, 3aKOH, aHaJU3,
CUHTE3, KiaccuUKalus, TEePUOJUIHOCTb, HAOJIIOACHUE, OJKCIIEPUMEHT, MOJASIIUPOBaHHUE,
U3MEpPEHUE, MOJCITb, SIBJICHUC.

dusuka: wmarepusi, aToM, DIDJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIWJ, HW30TOIIbI,
pPaIMoOaKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUU 3apsi, BEIIECTBO, TEJIO, 00BEM, arperarHoe
COCTOs’AHHEC BfLICCTBA, ras, (I)I/IBI/I‘-IGCKI/IC BCJIMYKWHBI, CAMHUIBI UBMCPCHHUA, KOCMOC, IIJNIAHCTHI,
3BE31161, COJIHIIE.

Buonorusi: porocunTes, npixanue, ouocdepa.

I'eorpadwumsi: armocdepa, ruapocdepa, MHUHEpPAIbl, TOPHBIC MOPOJIBI, MOJE3HbIE MCKONACMBbIC,
TOTLUTABO, BOJIHBIC PECYPCHI.

9 KJIACC

BCHICCTBO U XUMHUYECKas pCaKusd

Ilepunonnueckuii 3akoH. Ilepruoanueckas cucrema xumMudeckux 3juemMeHToB . 1. Menaeneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH BU3MEHEHNH CBOMCTB XMMHUYECKHUX JIEMEHTOB NEPBBIX TPEX
IEPUOJOB, Kalusl, KaJbLUMUs W UX COCJAWHEHHIN B COOTBETCTBUM C IIOJIOKEHHUEM 3JJIEMEHTOB B
Ilepunoanyeckoit cucteMe U CTPOEHHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUABI XHUMHYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKHUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECCTBA OT THUIIA KPUCTAIMYECKOW PEIIETKU M BHUAAa XUMHYECKOU
CBSI3H.

Knaccudukaiss u HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB (MEeXIyHapoJHas u
TpUBHUAJIbHAs1). XHWMHUYECKHE CBOMCTBa BEIIECTB, OTHOCSIIUXCSA K Pa3jINYHBIM KJlaccaM
HEOPraHNYECKHUX COCJUHEHMUM, TEHETUYECKasl CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Knaccudukanuss XMMHUYECKHUX peakluii 1o pas3jIMYHbIM HOpU3HAKaM (MO0 YHUCIY U COCTaBy
YYacTBYIOLIMX B PEaKLHUH BElIEeCTB, II0 TEIUIOBOMY 3(dexTy, IO HU3MEHEHHUIO CTeneHeu
OKMCJICHUSI XHUMHUYECKHUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYAaCTHIO KaTajid3aropa). DK30- U
SHAOTEPMHUYECKHE PEAKIINN, TEPMOXUMHUYECKUE YPABHECHUS.

I[Tonsitue o ckopoctu xumMuyeckod peakuuu. Ilonstme 00 oOpaTUMBIX M HEOOpPaTUMBIX
XUMHYECKUX peaKuusx. lIIoHATHE O TOMOI€HHBIX W TETEPOreHHBIX peakuusx. [lowamue o
Xumuyeckom paeHogecuu. Daxkmopwvl, GaUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0HCEHUE XUMUYECKO20 PABHOBECUS.

OKHMCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIUH, DJIEKTPOHHBIM  OajaHC  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHON peakiuu. CocTaBJI€EHUE YpPaBHEHUIN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMi ¢ UCITOIb30BAHUEM METO/1a DJIIEKTPOHHOr o OaaHca.

Teopust 3JIEKTPOIUTUUECKON JUCCONMALIUU. DJIEKTPOJIUTBI U HEIJIEKTPOJIUThI. KaTHuOHBHI,
aHUOHBI. MexaHH3M JIMCCOLMAIlMM BEIIECTB C pPa3IWYHbBIMHA BHUJAMH XUMHUYECKOM CBSI3H.
Crenenb nuccouuanuu. CUIbHBIE U CJIa0ble 3JICKTPOJIUTHL.

Peakniuu moHHOro oOMeHa. YCIOBHS NPOTEKAHUS pEaklMii MOHHOro OoOMeHa, ITOJIHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHHUs peakiuii. CBoiicTBa KMCJIOT, OCHOBAaHUN U coJyiell B CBETE
MpeJCTaBICHUN 00 H3JIEKTPOJIMTHYECKON maucconmanyi. KadecTBeHHbIE peaklUU Ha HOHBI.
Ilonsamue o cuoponusze conetl.

XUMHUECKUN DKCOEPUMEHT: O3HAKOMJIEHME C MOJCISIMHM KPUCTAJIMYECKUX PEUIETOK
HEOPraHUYECKUX BEILISCTB — METAJUIOB M HEMETaJUIOB (rpadgura U ajiMasa), CJI0XKHBIX BEIISCTB
(xJIopHUaa HaTpHUsl); UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMU OT BO3IEUCTBUS



pa3nuyHbIX (aKTOPOB; HCCIECAOBAHUE HIJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIllecca
JMCCOLIMAIIMM KHUCJIOT, HIeJIouer U cojiell (BO3MOKHO MCHOJb30BAHUE BHACOMATEPUATIOB); MPO-
BEJCHHE OIIBITOB, WUIIOCTPUPYIONINX IIPU3HAKNU TIPOTECKAHHUsI peaKnuii HMOHHOTO OOMEeHa
(oOpa3zoBaHue ocajaka, BbIACICHHE Ta3a, oOpa3zoBaHHWE BOJbI); OMNBITOB, HILIIOCTPUPYIOIIUX
OpUMEPHl  OKHUCIIMTEJIbHO-BOCCTAHOBUTEJIBHBIX peakuuil (ropeHue, peakluu pas3ioKeHUs,
COEJIMHEHMUS1); PaACIIO3HABAHUE HEOPraHUYECKHX BEIIECTB C IMMOMOIIBIO Ka4€CTBEHHBIX PEaKIIHi
Ha UOHBI;, PEIICHUE YKCIEPUMEHTAIbHBIX 3aj1a4. HemeTasibl ¥ ux coeJuHEHUS

OOmast xapakTepucThKa rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE CTEIICHU
okucsieHusi. CtpoeHre U pU3NUECKUE CBOMCTBA MPOCTHIX BEILIECTB — TaJIOT€HOB. XUMHUYECKUE
CBOMCTBA Ha IpUMeEpe XJiopa (B3aUMOAEHWCTBHE C MeETa/UlaMH, HEMETaJlaMH, LIEJIOUaMHM).
Xnoposogopoa. ConsiHasg KMCJIOTa, XMMHUYECKHE CBOMCTBA, NOJyYeHUE, NpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJIa HA OpPraHU3M YejoBeKa. BakHelllne XJIOpUIbl U HUX HAXOXKICHHUE B
IIpUPOJIE.

OOmas xapaktepuctuka »3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIE CTENEeHU OKHUCIICHHUSI.

Ctpoenue u (puU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJJIOTPOMHBIE
MoAu(UKAIIMK KHUCIIOPOJa M Cepbl. XHUMHYECKHE CBoOucTBa cepbl. CepoBOaOpOad, CTpPOCHUE,
(pusznueckre u xumMmueckue cBoicTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
Cepnast kucnoTa, GU3NIYECKUEe U XUMHUYECKHEe CBOMCTBa (00MIMe Kak IMpEeACTaBUTENs Kilacca
KHCJIOT U cnenuduyeckue). XUMHUYECKHE PEaKIUH, JIeKAIMe B OCHOBE MNPOMBIILICHHOTO
criocob0a moirydeHusi cepHoil kuciaoThl. [Ipumenenue. Cojm CepHOM KHUCIOTHI, KadyeCTBEHHAas
peakiuss Ha cyinabdar-uoH. HaxoxnaeHwe cepbl m € COCIMHEHUN B NpHUPOAC. XHUMHUYECKOES
3arpsi3HEHHE OKPYXKarolIeHd cpenabl COSAUHEHHUSIMU Cepbl (KHCJIOTHBIE J0XAHU, 3arpsi3HECHUE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €ro NMpeaoTBPAILCHHUSI.

OOmiass xapakTtepucTuka 3JeMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbI€ CTETICHU OKHUCIICHMUSI.

A30T, pacripocTpaHeHHe B mnpupoje, GuU3nYecKHue M XUMHYeckue cBoiicTBa. Kpyrosopot
a3ota B TIIpuposie. AMMHAK, €ro @Qu3uyueckrue H XUMHYECKHE CBOMCTBA, MNOJYy4YEHHE H
npuMmeHeHue. Conu aMMOHUS, UX (PU3NUECKUE U XUMUYECKHUE CBOMCTBa, npuMeHeHue. Kaue-
CTBEHHAsl peaklUsi Ha HWOHBI aMMOHHUs. A30THas KHCJOTa, €€ MNOoJIydeHUe, (PU3nyeckue u
XUMHUYECKHE CcBOWcCTBa (OOIIME Kak IpeJICTaBUTENsI Kjacca KHCIOT U clenudUuyeckKue).
Hcnionb3oBaHue HUTPATOB U coJieli aMMOHUS B Kade€CTBE MHUHEPAIbHBIX YHOOpEHUIL.
XUMHUYECKOE 3arpsi3HEHHE OKPY Karollel cpe/ibl COEAUHEHUSIMH a30Ta (KUCIJIOTHBIEC HOXKIH,
3arpsi3HEHHE BO3/1yXa, HOYBbI U BOJOEMOB).

docdop, amtoTpornHble Moaudukanuu Qocdopa, ¢GuNUEeCKMe U XUMHYECKHE CBOMCTBA.
Oxkcun dochopa(V) u dpocdhopHas kuciaora, puUznIecKue U XUMHUSCKUE CBOUCTBA, MOJTyUYCHUE.
Hcnonbs3oBanue gocdaTtoB B KaueCTBE MUHEPAJIbHBIX Y10OpEHMIA.

OOmiast xapaktepuctuka 3jaemMeHToB IVA-rpynmnbel. OcCoOOGEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCICHUS. YTJIEpOJd, aJIOTPOIIHbIE MOAU(MUKAIINH, PAaCIIPOCTPAaHEHHUE B
npupoae, Gu3ndecKkue U XUMUIeCKre cBoiicTBa. Aacopomnus. KpyroBopot yriepoaa B mpupo/ie.
Okcuapl yriepoja, ux (pusnyeckre U1 XMMHUYECKHE CBOMCTBa, JIEMCTBUE HaA >KHUBBIE OpPraHU3MBI,
MOJy4YEeHHUE U TIPUMEHEHHE. DKOJIOTMYeCcKue npobieMbl, CBsI3aHHbIE ¢ OKcujoM yriepoaa(lV);
runoTe3a rjio0ajbHOIO MOTEIUICHUS KJMMaTa; MapHUKOBBIM Ad@dekT. YrojgpHas KUCIOTa U €&
CoJIM, UX (PU3NYECKHME U XHUMHUYECKHE CBONCTBA, IOJiyueHHe u npumeHeHue. KaudecTBeHHas
peakumuss Ha  KapOoHaT-woHbI. lMcnonb3oBaHue  KapOoHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM X035 CTBE.

IlepBoHauanbHbIE MOHSATHS OO OPraHMYECKUX BEIIECTBaX KaK O COEJMHEHUSX yTJepoja
(meTaH, sTaH, 3TWIEH, alETWICH, 3TaHOJI, TJIMIEPHUH, yYKCyCHasl Kuciota). Mx cocmas u
xumuuyeckoe cmpoenue. IloHsiTHE O OHOJIOTMYECKM Ba)XHBIX BEIllECTBaXx: >XKUpax, OeyKax,
yIrieBoJlax — U UX POJM B XKU3HHU YeloBeKa. Mamepuaivbnoe eOuHcmeo Op2aHUuyecKux u
HeopeaHuyecKux coeOUHeHUl.



KpemHumnii, ero ¢usmueckue U XHMHYECKHE CBOWMCTBa, IIOJy4Y€HHE U IIPUMEHEHHUE.
CoenuHeHuss KpeMHHUss B mnipupone. OOmme mnpexacraBieHus o0 oxcuae kpemuusa(1V) mu
KpeMHHEeBOU kucnoTe. CHIMKATHI, X UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIILICHHOCTH.
Baotcuetiwuue cmpoumenvhvie mamepuanvl. Kepamurd, Cmekio, yemeum, 6emoH, dHcene300emo-.
IIpobremsvr 6e3onacro2o UCnoNb308AHUS CIMPOUMENIbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHUYECKUH YKCHEPUMEHT: U3yUYCHHUE O0Opa3l0B HEOPTraHUUECKUX BEILECTB, CBOMCTB COJISTHOM
KHCJIOTHI; TIPOBEJICHUE KAaYEeCTBEHHBIX PEAKIIMU Ha XJOPHUI-UOHBI U HAOJIIOJACHHUE MPU3HAKOB HX
NPOTEKAaHMsI; OIBITHI, OTpakarollue (U3NYEeCKHe M XUMHUYECKHE CBOMCTBAa TaJIOT€HOB U HX
COCIMHEHUN (BO3MOXXHO HCIHOJIF30BAHUE BHUACOMATECPHATIOB); O3HAKOMJICHHE C oOpa3namMu
XJIOPUJOB (TAJIOTr€HUI0B); O3HAKOMJICHHE C OoOpa3laMu cepbl U €€ COeIUMHEHUSIMH (BO3MO>KHO
HWCMOJb30BaHUE BHJEOMATEpUANIOB); HaOIIOJAEHHE IMpollecca OOyrjiMBaHUS caxapa I10]
JEUCTBUEM  KOHLIEHTPUPOBAHHONW CEPHOM  KHUCJIOThI, M3YYEHHUE XHMHUUYECKHUX CBOMCTB
pa30aBJIEeHHOW CEPHOM KHCIOTHI, NPOBEJICHHE KAYECTBEHHOW peakIuu Ha Cyiab- (aT-uOH U
HaOJroJIeHHe TIpu3HaKa e€ MOpPOTEeKaHMs; O3HaKOMJIeHHE ¢ (PU3MUYECKMMHU CBOMCTBAMH a3o0Ta,
pochopa u ux coenmHeHH (BO3MOKHO HCIIOJIB30BAaHHWE BUACOMATEpPHATIOB), OOpa3liaMu a30T-
HBIX U (ocopHBIX ynOOpEeHUil; MmoTydeHue, coOupaHue, paclio3HaBaHUE U W3yYE€HHE CBOWCTB
aMMHaKa; NpOBEJACHUE KAaYEeCTBEHHBIX pPEakIMi Ha HWOH aMMOHHUS U (ocdaT-uOH U HU3yUYEHHUE
NPU3HAKOB UX IPOTCKAaHUS, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHCIIOTHI C
MebI0 (BO3MOYXXHO MCIIOJIb30BaHUE BHUAEOMATEPHAJIOB); U3yYEHHUE MOJEJIEN KPUCTAIUINUECKHUX
peméTok aiMasza, rpadura, pyiepeHa; 03HaKOMIICHUE C ITPOIIECCOM aJICOPOIIUU pacTBOPEH-
HBIX BEIIECTB aKTHUBHUPOBAHHBLIM YIJIEM U yCTPOMCTBOM MPOTHUBOTa3a; MOJIydeHUE, cOOupaHue,
pacno3HaBaHME UM U3y4YE€HUE CBOMCTB YIJIEKHCIIOTO ra3a; MpOBEJICHUE Kaue€CTBEHHBIX peaKlUi
Ha KapOoHAaT- U CHUJIMKAT-UOHbI U HU3yYEHHE ITPU3HAKOB UX TMPOTCKAHUS; 03- HAKOMIICHUE C
OPOAYKIMEN CUIUKATHOW MPOMBIIUIIEHHOCTH; PEIICHHUE SKCIEPUMEHTAJBHBIX 3a7ad MO TeMe
«BakHelne HeMeTauIbl U UX COSJIUHEHUS .

MeTanmsl 1 UX COCTUHCHUS

OO1iasi xapakTepUCTHKAa XUMHUYECKHX DJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nosoxxeHus B llepuoanueckoil cucremMe xuMudeckux anemMeHToB /. 1. MenaeneeBa u crpoeHus
atoMoB. CTpoeHrne MeTaUIoB. MeTajuimdeckasi CBs3b M METaJUIMUecKasi KpUCTaJTUdecKast
pemérka. DIEKTPOXUMHUUYECKUUN PsJ HANPSHDKEHUN MeTauioB. DU3UYECKUEe U XHUMHYECKHUE
cBoiicTBa MeTtaiioB. O0IIMe CrocOObI MOydYeHUsI MeTalLU10B. [IoHATHE O KOPPO3UHU METAJIJIOB,
OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOppo3uu. Cruiassl (CTajlb, YyTr'yH, JIOPAITIOMUHUN, OpoH3a) U
WX IPUMEHEHHE B OBITY U IIPOMBIIIIIIEHHOCTH.

[lenounble MeTaibl: NoJOXKeHUe B llepuoanueckoi cucremMe XxuMudeckux 3jemMeHToB [l. H.
MenneneeBa; CTpOEHHME HUX aTOMOB; Ha- XOXJeHHE B npupone. PU3nUeCKUue U XUMHUYECKHUE
cBoiicTBa (Ha mpuMepe HaTpus U Kaiaus). OKCUIBI U TUIPOKCUIBI HaTpus U Kanaus. [I[pumenenue
MICJIOYHBIX METAJLJIIOB M UX COCAUHCHUIA.

[IlenoyHO3eMeNnbHbIE METAJUIBI MAarHUM W KajJbLMM: NOJIOKEHUE B llepuoanyueckoit cucreme
xumMudeckux anemMeHToB Jl. M. MenaesneeBa; CTpo€HHE HMX aTOMOB; HaxoOXXJICHWE B MNPUPOJE.
dusndecKkre U XUMHUYECKHE CBOMCTBA MarHus W Kanblus. BakHeHIINEe COCIWMHCHHS KaIbIIUS
(okcu, THAPOKCHU]I, colin). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AnromMuHui: nonoxenue B llepuoanueckoil cucremMe xumudyeckux 3iemenHtoB J[. WN.
MenaeneeBa; CTpOEHHE aTOMa; HAXOXJIEHHE B Mpupojsie. PU3NUECKHME U XUMHUYECKHUE CBOWCTBA
anroMuHUSA. AMQPOTEpHBIE CBOMCTBA OKCHUIA U TUAPOKCHUIA AJTFIOMUHUS.

Kene3o: nonoxkenue B [leprnoagnueckot cucreme xumudeckux snemeHToB . M. Mennesneena;
CTPOCHHUE aToMa; HaXOXJAeHHuEe B npupose. Pusnyeckue M XHUMHUUYECKHUE CBOMCTBaA Keje3a.
Oxcunpl, Tuapokcuabl u conu sxenesa(ll) m skxemeza(lll), mx cocrtaB, CBOMCTBA U TIOJTyUYCHHE.
XUMHUYECKHU IKCTICPUMEHT: O3HAKOMJICHHE C 00pa3laMyu METaJJIOB U CIIaBOB, UX (PU3UIECCKUMHU
CBOMCTBaMHU; U3YYCHHE PE3YJbTATOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJA KaJIbIIUI W HATPUS C BOJIOU



(BO3MOHO HMCIIOJIb30BaHUE BHJCOMATEPUATIOB); MCCIEJIOBAHUE CBOMCTB KECTKOU BOJBI;
pollecca TOpeHHusl Kejie3a B KHCJIO- pojie (BO3MOYXKHO HCHOJB30BaHHUE BHUAEOMATEPHAIIOB);
OPU3HAKOB MNPOTEKAHUS KAYECTBEHHBIX PEaKIIMi Ha HMOHBI (MarHwsi, KalbOUs, aTIOMUHUS,
nuHka, >kene3a(ll) u xemesa(lll), memm(Il)); HaOGMOAEHWE W OIMMCAaHHUE IIPOIICCCOB
OKpalllMBaHUsl IUIaMEHH HOHAMU HATpUs, Kajlusg U Kajblys (BO3MOXXHO HCIIOJb30BaHHUE
BHAEOMATECPHAJIOB); HCCIeAOBaHWE aM@OTESPHBIX CBOWCTB THUAPOKCHUAA AJTIOMUHHUS U
TUAPOKCHUJIA IIUHKA; PEIICHHE SKCIIEPUMEHTAJIBHBIX 33/1a4 Mo TeMe «BakHelnine metaiibl U
WX COCTUHCHUS.

XuMus 1 oKpyxaromas cpeaa

HoBbie maTepuanbl 1 TeXHOJIOTUU. BelecTBa 1 MmaTtepuasibl B IOBCEIHEBHOM KU3HU YEJIOBEKA.
Xumus u 370poBbe. be3onacHoe HMCHOJb30BaHUE BEHISCTB U XMMHUYECKHUX peaKIuil B ObITY.
IlepBass mnomolp IIpU XUMHUYECKHX OXKOrax M oOTpaBiieHUsIX. (OCHOBBI 3KOJIOTHYECKOU
rPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (OpeaesibHas IOIlyCcTUMast
koHueHTpanus BemecTB — [1/IK). Poinb XuUMHM B peIIEeHUH DKOJIOTHYECKHUX MTPOOIIEM.

[IpupoHble UCTOYHUKH YIIIEBOAOPOAOB (yrojib, MPUPOJHBIN ra3, HedTh), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIIJICHHOCTH.

XUMHUYECKHUH PKCOEPUMEHT: U3ydeHUEe OoOpas3loB MaTepHUaIOB (CTEKJIO, CIUIaBbl METaJLJIOB,
MOJIUMEPHBIE MaTEePUAJIbI).

MG)I(HpeZ[MeTHLIC CBA3HU

Peanuzanmss MeEXIpeIMETHBIX CBSI3€ NpH H3YyYSHUM XUMHUHM B 9 Kilacce OCYIIECTBIISICTCS
yepe3 MCHOJIb30BaHHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK Y MOHSTHH, SIBISIOIINXCS
CHUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO0111e ecTecTBEHHO-HAYyYHbIEe TTOHITHS: Hay4YHbIN (pakT, rUrores3a, 3aKOH, TEOpUsl, aHAJIU3,
CUHTE3, KJacCU(HUKAIUsI, TEPHUOTUIHOCTh, HAOIIOJICHUE, YKCIEPUMEHT, MOJICTUPOBaHUE,
U3MEpPEeHHE, MO/I€/b, SIBJICHUE, MAPHUKOBBIN 3(p(PEeKT, TEXHOJIOT U, MaTepruanbl. Dus3uka:
MaTepusi, aTOM, PJIIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, PaIMOAKTUBHOCTD,
MOJIEKYJIa, DJICKTPHUIESCKUN 3apsid, MPOBOJIHUKH, MOJTYITPOBOIHUKH, TUIIIEKTPUKH, (POTOIIESMEHT,
BEIIECTBO, T€JIO, 0O0BEM, arperaTHOE COCTOsIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb,
KpHUCTAJUTHYECKasl peIIéTKa, CTUIaBbl, PU3NIECKUE BEIIMINHBI, €JIMHUIIBI H3MEPEHUS,
KOCMHUYECKOE IMPOCTPAHCTBO, TNIAHETHI, 3BE31bI, COJIHIIE.

Bbuonorusi: ¢orocuHTe3, apIxaHue, Ouocdepa, PKOCHUCTEMA, MHHEpaJIbHbIE YIOOpEHUs,
MHKPODJIEMEHTBI, MAaKPOIJIEMEHTHI, ITUTATEIIFHBIC BEIISCTBA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpasbl, TOPHbIC IMOPOAbI, MOJIE3HBIE HCKOMAaeMbIe,
TOIIUBO, BOJIHBIE PECYPCHI.

[IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUYEBHOI'O IIPEIMETA «XUMUSA» HA YPOBHE OCHOBHOI'O
OBIIETO OBPA30BAHNMA

I/I3quHI/IC XHMHU B OCHOBHOM IIKOJIE HaripaBJICHO Ha JOCTUXKCHHUC O6yLIaIOI_I_[I/IMI/ICSI
JJMIHOCTHBIX, MECTAIMPCAMCTHBIX U INMPECIMCETHBIX PC3YyJIbTAaTOB OCBOCHUA yqe6H0ro nmpeamceTa.

JIM4HOCTHBIE PE3yIbTaThI

JIudHOCTHBIE pe3yJIbTaThl OCBOCHHsS IIPOrpaMMbl  OCHOBHOTO 0OIIero oOpa3oBaHUS
JIOCTUTAIOTCSI B XOJIe OOYYCHHsI XMMHU B €IUHCTBE YYCOHOW M BOCHHUTATEIBHOU NESITSILHOCTH
Opranmszalii B COOTBETCTBUU C TPAAULHOHHBIMU POCCHUHUCKUMHU COLHOKYJIbTYPHBIMH U
AYXOBHO-HPAaBCTBCHHBIMU LCHHOCTAMMH, IIPUHATBIMHU B 06HI€CTB€ IIpaBlUJIaMM W HOpPpMaMH
MOBEJICHUST W CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUS, CAMOPa3BUTHS H COIHATIU3AIUH
00yYaroIIMXCsl.

JIMuHOCTHBIE pe3yIbTAaThl OTPAXKAIOT C(POPMUPOBAHHOCTH, B TOM UHMCJIE B YACTH:



HanI/IOTI/I‘IGCKOFO BOCITMTaHUSA

1) IIEHHOCTHOTO OTHOWICHUSI K OTCYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY W HAYYHOMY
HACJICIUIO, TIOHWMaHUWsI 3HAYCHHST XUMHYECKOH HAayKH B JKH3HH COBPEMEHHOI'O OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(OpPMAIMEl O MEPEAOBBIX IOCTHIKCHHUSX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHOW XMMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOWCTBE
MHUpa U 00IIeCTBa;

Fpamz[chxoro BOCIIMTaHHUA

2) OpEACTABJICHUSI O COLMAJIbHBIX HOpPMax M IIpaBWIaX MEXJIUYHOCTHBIX OTHOLICHUN B
KOJIJIEKTHUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, Yy4eOHO-
HUCCIIEN0BATEIBCKOM, TBOPUYECKOW M APYTrUX BHAAX JEATEIBHOCTH; TOTOBHOCTH K pPa3HO-
o0pa3HOM COBMECTHOM JEATEJIbHOCTH MPHU BBINMOJIHEHUM Y4YeOHBIX, IMO3HABAaTEJIbHBIX 3ajad,
BBIITOJTHCHUH XHUMHYECKHX OJKCIIEPUMEHTOB, CO3/IaHUHU YYEOHBIX IIPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO W B3aUMOIMNOMOIIM B MPOIIECCE ATOU ydeOHOU AesTEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MNOBEAEHHWE W IOCTYNKHM CBOMX TOBApPHUILIEH C MO3ULAA HPABCTBEHHBIX U
OPaBOBBIX HOPM C YUYETOM OCO3HAHUS NOCIEACTBUU NOCTYNKOB;

HCHHOCTI/I HAay4YHOI'O ITO3HAHUA

3) MUPOBO33PEHUYECKUX  NPEACTABJICHHUA O  BEUIECTBE M XUMHYECKOU peaknum,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BUTUS

4) TI03HaBaTEIbHOW, UH(POPMAIIMOHHOW M YUTATEJILCKOW KYJIbTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEeIbHOW pPadOThl C Yy4YEOHBIMH TEKCTaMH, COPABOYHOM IJHUTEpaTypoil, IOCTYHNHBIMHU
TEXHUYCSCKUMH CpeJICTBAMU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) muHTEpeca K OOYyYECHHIO M MNO3HAHHIO, JIFOOO3HATEIHFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOOOpa30BaHUIO, MPOCKTHOM M HCCIICAOBATEIICKON IESITECIBbHOCTU, K OCO3HAHHOMY BBIOOPY
HarpaBJICHHOCTH U YPOBHS 00y4eHUs B JaJbHEUIIIEM;

®opMHpOBaHUs KYJIbTYpPBI 310POBbS

6) OCO3HaHMsI LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIIEHUSI K CBOEMY 3/JO0POBBIO, YCTAHOBKH
Ha 3/I0pOBBIIi 00pa3 JKWU3HHU, OCO3HAHHS TIOCIECIACTBUN W HEOPUSITHS BPEIHBIX MPUBBIUEK
(yrorpeOneHust aJjKoroJisi, HApKOTHUKOB, KYPEHUs), HEOOXOJIMMOCTH COOJIOJICHUS MPaBUII
0€3011aCHOCTH MPHU OOpaIIeHUH C XUMHUYECKUMHU BEIIIECTBAMH B OBITY U peajibHOM XKU3HMU;

TpynoBoro Bocriuranus

7) UHTEpeca K MPaKTUYECKOMY H3YYE€HHIO mpodeccuil u Tpyaa pa3IudHOro pojia, yBaKEHUE K
TPpyJAy U pe3yjbTaTamM TpPYJAOBOM JESITEILHOCTH, B TOM YHUCJIE€ HAa OCHOBE NPHUMEHEHHS
NpeIMETHRIX 3HAHUN MO XUMHUH, OCO3HAHHOTO BBIOOpA WHAWBUAYAJILHOW TPaeKTOPHUH IIPOJIOJ-
)KEHUsT O0Opa30oBaHHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHO- CTH K XHUMHH,
OOIIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH; ycrenrHo npodeCCUOHAILHON eI TEIbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHN; TOTOBHOCTH aJIalITUPOBATHCS B MPO(eCcCUOHATBHOU Ccpeie;

DKOJIOTMYECKOTO BOCITUTAHUS

8) PKOJIOTUYECKH IeJIeCOOOPa3HOr0 OTHOMIEHUsSI K MNPUPOAE KaK UCTOYHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHHWS, MOHUMAaHUs IIEHHOCTH 3JI0POBOTO U Oe30ImacHOro odpasa
)KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3UYECKOMY U IICUXHYECKOMY
3JIOPOBBIO, OCO3HAHUSI [IEHHOCTHU COOJIIOJIEHUsI MPaBMJI O€30IMacCHOTO IIOBEJICHUSI IIpU padoTe ¢
BEIIECTBAMH, a TAaK)X€ B CHUTYyaAIIUsIX, YIPOKAIOIINX 3J0POBBIO U >XU3HU JIFOACH; CIOCOOHOCTHU
OPUMEHSITh 3HAHUS, MOJIydaeMble TPU U3YUYECHUH XUMHH, JI PEIISHUs 3aJ1a4, CBSI3aHHBIX C
OKpYyJ>Karolier mnpu- pOAHON CpesoN, MOBBIIIEHUS YPOBHS DJSKOJOTHYECKONW KYJBTYPHI,
OCO3HaHUSI TJIO0AJBLHOTO XapakTepa JKOJOTHYECKHX TIPpOOJIeM HW My- Ted HUX pEIIeHUs
IMOCPEJICTBOM METOJOB XUMHUU;



9) DKOJIOTMYECKOTO MBIIUJIEHUSI, YMEHHS PYKOBOJICTBOBATHCSI MM B [O3HAaBaTEJIbHOM,
KOMMYHHUKATUBHOW U COIMAJIBHOU MPaKTHKE.

MetanpemeTHsle pe3yIbTaThl

B cocraBe MeranpeaMeTHBIX pe3yJIbTAaTOB BBIICISIIOT 3HAYUMble i1 (pOpMHUpOBaHUS
MHUPOBO33pEHUsI OOIIeHAyYHbIE MOHATHUS (3a- KOH, TE€OpHs, MPUHLMI, TUIIOTe3a, (aKT, cucTema,
MPOIIECC, IKCIEPUMEHT U Jp.), KOTOPHIC HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
npeaMeTax U MO3BOJISIFIOT HA OCHOBE 3HAaHWM M3 3TUX NPEeAMETOB (DOPMUPOBATH NPEACTABICHUE O
LICJIOCTHOM Hay4yHOWl KapTHHE MHpa, U yHUBEpcalibHble yuyeOHble AeiicTBUs (IIO3HABATEJbHBIE,
KOMMYHUKAaTUBHBIE, PETYJISITUBHBIE), KOTOpble obOecrneuyuBarOoT (OpPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITSIIbHOMY TUIAHUPOBAHUIO M OCYILIECTBJICHUIO YUY€OHOHN JIeSITEIILHOCTH.

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI 00pa30BaTEILHON MPOrpaMMBbl IO XUMHUHU OTPaKaroT
OBJIQJICHUE YHUBEPCAIbHBIMU O3HABATEJIbHBIMU JEUCTBUSIMH, B TOM YHCJIE:

bazoBBIMH JTOrHUECKUMHU IlGﬁCTBHHMH

1) YMCHHUCM HCIIOJIb30BAaTh HpI/IéMBI JIOTHYCCKOI'O MbBIOUJICHUS IIpHU OCBOCHHU 3HAHUM:
pacKpbIBaTh CMBICJI XUMHWYCCKHUX MMOHSTHI (BLII[GH?ITI) nux XapaKTCPHLbIC IIpU3HAaKH,
yCTaHaBJIWMBATb B3aMMOCBS3b C APYTIMMHU HOHHTI/IHMI/I), HCITIOJIB30BaTh IOHATUA JIJIS OOBsICHEHUA
OTACJIBHBIX (baKTOB 58 HBHCHHﬁ; BI)I6I/IpaTI> OCHOBAHHA W KpUTCpHUHN IJIs1 KJ'IaCCI/I(i)I/IKa]_II/II/I
XUMHWYCCKHUX BCHICCTB U XMMHYCCKHX peaKHHﬁ; yCraHaBJIMBAThb INPUYIMHHO-CIICACTBCHHBIC CBs3U
MCEKIAY o0BeEKTaAaMU HNU3YUYCHUA, CTPOUTH JIOTHUYCCKHUC PACCYIKACHUS (I/IHI[yKTI/IBHBIC, ACOAYKTHUBHBIC,
I10 aHaJ'IOFI/II/I); ACJ1aTh BbIBOAbI U 3aKJIFOUYCHMA,

2) YMEHHEM IPUMEHSTh B MPOLIECCE IT0O3HAHUS IOHATUA (IIPEAMETHBIE U METAIlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEJIM, MCIIOJb3yEeMbl€ B XWUMHH, IIPeoOpPa3zOBBIBATH IIHPOKO
MNPUMEHSIEMbIE B XUMHUH MOJIE€JIbHbIE MPEJACTABICHUS — XMMHUYECKHUM 3HAaK (CUMBOJI BJIEMEHTA),
XUMHUYECKass (opmysia W ypaBHEHHE XHUMHUYECKOW pEeaklMu — TMpPH pPEIIeHUH Yy4deOHO-
MIO3HABATENbHBIX 3aJad; C Y4YETOM DOTUX MOJEJIBHBIX IPEIACTABJICHUNW BBISBISITH U
XapaKTepU30BaTh CYIIECTBEHHBIE IPHU3HAKU H3y4YaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHUYECKUX PEaKIMM; BBISBISITH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CJIEJICTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyYaeMbIX IIPOLIECCAX U SIBJICHMSIX; IpeajlaraTb KPUTEPUHU JJIsl BBISIBICHUS
ATUX 3aKOHOMEPHOCTEMN U NIPOTUBOPEUHIl; CAMOCTOSITEJILHO BHIOMPATh CIOCOO pelIeHus] yueOHOH
3a7ayd (CpaBHUBATh HECKOJIBKO BapHUAHTOB pEIIEHUs, BbIOMpATh HauWOoJIee MOAXOMSIINN C
YYETOM CaMOCTOSITEIIBHO BBIICIIEHHBIX KDUTEPUEB);

bazoBeiMu HcCIeq0BATEIBCKUMH ACHCTBUAMHI

3) yMEHHEM MCIHOJIb30BaTh IMOCTABJICHHBIE BONPOCHI B KAa4E€CTBE HWHCTPYMEHTA IIO3HAHUWSA, a
Tak)k€ B KauyeCTBE OCHOBBI g (OPMHUPOBAHMUS THMHOOTE3bl IO IIPOBEPKE IPAaBUIBHOCTHU
BbICKA3bIBAE€MBIX CYKJICHUM;

4) mpuoOpeTeHne OIbIlTa MO IUIAHUPOBAHUIO, OpPraHU3alUd MU IIPOBEJICHUIO YUYECHUUYECKUX
ADKCIIEPUMEHTOB: YMEHHE HAOJIOAATh 32 X0JIOM IPOIIECCA, CAMOCTOSITEJILHO TIPOTrHO3UPOBATH €ro
pe3yabTart, GopMyIaupoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO OMNbITA,
HCCJIEJIOBAHUSI, COCTABJISITH OTYET O MPOAETIaHHON padoTe;

Paboroii ¢ unpopmarmeit

5) yMEHHUEM BBIOMpaTh, aHAJIU3UPOBATh W HHTEPHPETHUPOBATH HH(POpPMAIIMIO PaA3TUYHBIX
BUJAOB U (HOPM IpPECTaBJICHHUS, NOJIYy4YaeMyI0 W3 pa3HbIX WCTOYHUKOB (HAYYHO-HOMYJISIpHAas
auTepaTrypa XHUMHUYECKOro COJEp’KaHHusl, CHOpaBOYHBbIE IocoOusi, pecypchl HWMHTepHeTta);
KPUTHYECKHU OLIEHUBATH IIPOTUBOPECUYUBYIO U HEJIOCTOBEPHYIO MUH(HOPMALIHIO;

6) YMEHUEM NPUMEHSITh pa3IMUHbIE METO/IbI U 3aIIPOChl MPU NOUCKE U O0TOOpe MHPOpMAITUU
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX JUIsl BBINIOJHEHUs Y4YEOHBIX M IMO3HABATEIbHbIX



3aJlad  OMNPEAEJIEHHOTO TUMA; NOPUOOpEeTeHHe OIbITa B O00JIaCTH  HCIIOJh30BaHUS
UH(POPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIaJICEHHUE KYyJIbTYpOHd aKTHUBHOTO
UCMOOJIL30BAHUS PA3JIUYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSTEIIFHO BBIOHUPATh OITHUMAIBHYIO
bopmy mipencraBneHusi HHPOPMAIIUU U WLIIOCTPUPOBATH pelllaeMble 3aJ1a9U HECJIOKHBIMU
cxemMaMH, JuarpaMmmMamu, ApyrumMu (popmamu rpapuKuu BX KOMOUHAIIUSIMU;

7) YMEHHUEM MCIIOJIb30BaTh M AaHAJIU3UPOBATh B Mpoliecce Y4YeOHOM M HCCIea0BaTeIbCKON
JIESITEeTbHOCTH UH(POPMAITUIO O BIIUSTHUH MPOMBIIIIIICHHOCTH, CEJILCKOTO XO3sIMCTBA U TPAHCIIOPTa
HA COCTOSIHHE OKPYIKAKOIIEN NPUPOJTHOM CPEJIbI; YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU JIEWCTBUSAMU

8) yMeHHEeM 3aJlaBaTh BONOPOCHI (B XOJ€ AUalora WWIA JAUCKYCCHUH) II0 CYIIECTBY
o0cyXaeMol TeMmbl, (QOPMYJIMPOBATH CBOU IIPEUIOKCHUS OTHOCHUTEIILHO BBIITOJTHECHUS
MpeII0KSHHOM 3a1a4u;

9) mMpuOOpEeTEeHNE ONbITA MPE3CHTAIIMU PE3YJIbTATOB BBIMOJHEHHUS XUMHUYECKOTO YKCIIEPUMEHTA
(;1aGopaTOpHOTO OIBITA, JIJAOOPATOPHOI padOTHI IO MCCIICIOBAHUIO CBOWCTB BEIISCTB, YYEOHOTO
MIPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEpPCTHHKAMH  II03HABAaTCJIBHOW U
HWCCIICAOBATEIBCKON JIEATEIBbHOCTH TPU PEIICHUH BO3HUKAIOIIUX IIPOOJIEM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB W COTJIaCOBaHUs IO3UIUN (OOCYXKJICHUs, OOMEH MHCEHUSIMH, «MO3TOBBIC
MTYPMBD», KOOPJIUHAIUS COBMECTHBIX JICUCTBUM, OIPEIACICHUE KPUTECPHUEB MO OICHKE KadyecTBa
BBITTOJTHCHHOU pabOThI U JIp.);

YHI/IBepCH.HBHHMI/I PETYJIATUBHBIMA JEHCTBUSIMU

11) yMEHHUEM CaMOCTOSITEJILHO ONPEICIISATh LU IS TEIbHOCTH, IIIAHUPOBATh, OCYIICCTBIISITh,
KOHTPOJIMPOBAaTh M MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JICSATCIIBHOCTb, BBIOHpPATH
HanOosiee dA(PEPEKTUBHBIE CIOCOOBI pemnieHusi Yy4eOHBIX ¢  IO3HaBaTEJIbHBIX  3ajiad,
CaMOCTOSITEJIbHO COCTAaBJISITh WM KOPPEKTHUPOBATh MPEJUIOKCHHBIM aJrOPUTM ACHCTBHUI MHpHU
BBITIOJTHEHUH 3aJIaHUN C y4ETOM TIIOJIydSeHHUs] HOBBIX 3HaHUW 00 W3ydaeMbIX OOBCKTaX —
BEIIIECTBAaX U PEAKIIUSX; OIICHUBATh COOTBETCTBHUE ITOJIyYCHHOTO pe3yjbTaTa 3asBJICHHOM 11CJ1H;

12) yMEHHEM HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ylaracMbl€ B YCIIOBHH 3aJaHUIA.

HpeIlMeTHLIC PE3ynbTaThl

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB MO OCBOEHUIO 0053aTE€IbHOIO COAEpIKaHMUs,
YCTAQHOBJICHHOTO JAaHHOW NOpUMEpHOW paboueil TporpamMMoil, BBIJCISIOT: OCBOCHHBIC
o0yJarolMMuCs Hay4YHbI€ 3HaHUSI, YMEHUS U COOCOOBI IeUCTBUM, cieindudecKue sl IpeaMeT-
HOM oOnactu «XUMHUS», BHUIABI JEIATEILHOCTA IO TOJYYESHHIO HOBOIO 3HAaHUS, €ro
UHTEPITPETAIINH, TPEOOPAa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIHsIX.

I[IpenmeTHble  pe3yabTaTbl  MPEACTABIEHBI NO  TrojJaM  OOyYeHHsI UM OTpaXkaroT
c(hOpMHUPOBAHHOCTH Yy OOYUAIOIIINXCS CICAYIOINX YMEHUMN:

8 KITACC

1) packpwviéams CcMblC/I OCHOBHBIX XHMHYECKHX TMOHSATHMN: aTOM, MOJICKYJIa, XHMHYECCKUN
JIEMEHT, IPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECh (OAHOPOAHASI M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAasi aTOMHasi M MOJIEKYJsIpHaAss Macca, KOJMYECTBO BeEllle- CTBa,
MOJIb, MOJISIpPHAsl Macca, MaccoBasi JI0JIsI XUMHYECKOTO dJie- MEHTAa B COSTMHEHUU, MOJISTPHBIN
00BEM, OKCH]I, KHCIJIOTA, OCHOBAHHE, COJIb, DJIEKTPOOTPUIATEIILHOCTh, CTECIICHb OKHCIICHUS,
XUMHUYECKasl peakiivs, KIacCUu(UKaIUs peaknuii: peaklnd COCAUHCHHUS, pPeaKIuu
pa3iIoKeHUs, PEaKIIUU 3aMEIleHUsI, PeaKIuu 00- MEHa, PK30- U IHJIOTCPMHUECKHUE PEaKIUU;
TeruioBoil »ddekT peaknuu; SAPO aTroma, DJISKTPOHHBIA CIIOW aTroMa, aTOMHasi OpOUTaJIb,
pamuyc atoma, XHUMHYECKasli CBsI3b, MOJISIpHASI M HEMOJISIpHAsT KOBAJICHTHAsI CBsI3b, MOHHAs
CBsI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBas J0JIsI BelllecTBa (IPOLIEHTHAsI KOHIIEHTpaIus) B
pacTBoOpE;



2) unirocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHIATHHN (CM. . 1) 1 MpUMEHSTh
S5TU MOHATHUS ITPU ONUCAHUM BEIUIECTB U UX MPEBPAIlEHUH;

3) ucnonvzosamsv XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJIEHHsT (QOpMyJl BELIECTB H
YPABHECHUU XUMHUYECKHUX PEAKIIUM;

4) onpedenams BAJICHTHOCTH aTOMOB DJJIEMEHTOB B OWHAapHBIX COEIMHEHUSIX; CTENCHb
OKMCJICHUS DJICMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIIIC)KHOCTh BEHIECTB K OIPEACIEHHOMY
KJIacCy COeAWMHEHUN mo ¢opmyliaM; BHUJ XUMHYESCKOU CBsi3U (KOBAJICHTHAsI U HWOH- Hasl) B
HEOPraHU4YE€CKUX COCANHEHUSIX;

5) packpwvieams cmuica llepuomnueckoro 3axkoHa JI. M. MenpesneeBa: OeMOHCTPUPOBATH
NOHMMAaHHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB OT UX ITOJIOKEHUS B
Ilepuoanue- ckoil cuUCTEME; 3aKOHOB COXPAaHEHMUsI MAacChl BEIIECTB, HOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHOI'O  YYE€HHsl, 3aKoHa ABOTrajpo; Onucul8ams U XapakKmepu3oeams
tabnuunyo ¢opmy Ilepruoamdeckoil CHCTEMbl XHUMUYECKHUX SJIEMEHTOB: pa3jnuvyaTh MMOHSTHUS
«rnaBHas noarpynna (A-rpynmna)» u «modounass noarpynmna (b-rpyrmma)», ma- jpie u OoJIbIIHe
NepUOAbl;, COOMHOCUMb 0O003HAYCHUSI, KOTOpPbIE UMeroTcs B Tabnuie «llepuonuyueckas cucrema
xuMudeckux aJjie- MeHToB J[. 1. MennaesneeBa» ¢ 4YHUCIOBBIMH XapaKTEPUCTUKAMH CTPO- CHUS
aTOMOB XHMHYECKHX JJIEMEHTOB (COocCTaB | 3apsig sapa, OOIlee 4YHCIO DJICKTPOHOB U
pacmpezieJieHUe UX MO 3JIEKTPOHHBIM CJI0SIM);

6) K1accuuyuposams XUMHYECKHUE DJIIEMEHTHI; HECOPTAaHUYECKHE BEIISCTBA; XUMHUYECKHE
peakuyuu (II0 YHCIY W COCTaBy YYacTBYIOIIMX B PEAaKIHH BEIIECTB, IO TEIJIOBOMY
addexry);xapakmepuzosams  (onucvieams) OOIIHUE XHUMHYECKHE CBOMCTBa  BEIIECTB
pa3IUYHBIX KJIACCOB, IIOJATBEPIKIasi OIMMCAaHUE MPUME- pPaMHU MOJICKYJSIDHBIX YpaBHCHUMN
COOTBETCTBYIOIUX XUMHUYSCKUX PEAKITUN;

7) npocno3uposams CBOWCTBA BEHMISCTB B 3aBHCHUMOCTH OT WX KadeCTBEHHOI'O COCTAaBa;
BO3MOYXHOCTH MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B PAa3JIMIHBIX YCIOBUSIX;

8) 6bIuUCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB; MAaCCOBYIO J1OJIIO
XUMHUYECKOTO 3JIEMEHTa I0 (OopMyJsie COEOUHEHHs; MAacCCOBYIO JOJIIO BellecTBa B PacTBOPE;
OPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOUN peaKIuu;

9) mpumeHssmb OCHOBHBIE OINEPAIlMU MBICIUTEIBHONW NEsTEeIbHOCTH — aHalilu3 U CHUHTE3,
CpaBHEeHHE, OO0OOIIeHne, CHCTeMaTH3aluio, KIacCU(UKAIINIO, BBISIBJICHUE MNPUYHUHHO-
CIIeACTBEHHBIX CBSI3€M — JJISI U3YYCHHS CBOWCTB BEIECTB W XHUMHYCCKHUX PEaKIIHi; ecTe-
CTBEHHO-HAy4YHbI€ METOJbl TMO3HaHUs — HaAOIIOJAEHHE, U3MEpPEHUe, MOJAeIUpPOBaHUE,
SKCIIEPUMEHT (peaJibHbIM U MBICJICHHBI);

10) credosams ~ TpaBWJIAM  TOJIB30BAaHUSI XUMHYECKOW moOCylIod ©u  1abopaTOpHBIM
obopyzoBaHueM, a TakKXke OpaBWilaM  oOOpallleHHusT C BeIIeCTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMH TI0 BBIMTOJHCHUIO JIA00OPATOPHBIX XUMHYECKHUX ONBITOB II0 TOJNYUYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOJAa), MPUTOTOBJIEHUIO PACTBOPOB C
onpenenéHHON MacCOBOM [AoOJiell pacTBOPEHHOTO BeEIllle- CTBA; IUIAHUPOBATH W MPOBOJMUTH
XUMHWYECKHE DKCIIEPUMEHTHI I10 PAacIIO3HABAHHUIO PACTBOPOB MICIOYEH M KHCIOT C ITOMOIIBIO
WUHAUKATOPOB (JIJakMycC, (peHoJIpTaJIEeuH, METUJIOPAHXK U JIp.).

9 KJIACC

1) packpvliéamsb CMblCI OCHOBHBIX XMMMWUECKHX MOHATHM: XHUMHUYECKHH DIEMEHT, aToM,
MOJIEKyJla, WOH, KaTHOH, AaHHWOH, MPOCTOE BELIECTBO, CJOXXHOE BEIIECTBO, BAJIEHTHOCTH,
IEKTPOOTPULIATEIILHOCTh, CTEII€Hb OKHCJIEHUS, XUMHYECKass peaklus, XUMU4YecKas CBs3b,
TeryioBol  3dGeKT peakiuu, MOJb, MOJSIPHBI 00BEM, pacTBOpP; DAIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  JJISKTPOJUTHUUYECKasi  JAMCCOLMAalMsl, pPEaKlIMUu HOHHOro OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBbIE PEaKIIMH, OKUCIUTEIb-
HO-BOCCTAHOBUTEJIBHBIE  pEaKIMH, OKHCJIMUTEIb, BOCCTAaHOBHUTEIb, OKMCJIEHHE U
BOCCTAaHOBJICHHE, AJUIOTPONUs, aM(POTEpPHOCTb, XHMHYECKasl CBs3b (KOBAJICHTHAs, HWOHHAas,
MeTa/JIn4YecKasi), KpUucTaJuiIndecKkasl pelI€Tka, KOppo3usi METaAIJIOB, CIJIaBbl; CKOPOCTbh XUMMU-



YECKOM peakiuu, MpeaeIbHO AOIycTUMAast KOHIICHTpAaILHs (ITJIK)
BENICCTBA; ULIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX HOOHATHU (cM. m. 1) m
OPUMEHSITh 3TH MMOHSITUS OPU ONUCAHWUHU BEIIECTB U UX IMMPEBPALICHUM;

2) ucnonvzoeams XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJI€HHsI (QOpMyJI BEHIECTB H
YPaBHEHUMN XUMHUYECKUX PEaAKIIHA;

3) onpedensamsb BAICHTHOCTb M CTEIIEHb OKHCJICHUS XUMHUYECKHUX DJIEMEHTOB B COCIUHEHUSIX
pa3Iu4YHOrO COCTaBa; MPUHAIEKHOCTh BELIECTB K OHOPEACIEHHOMY KJIACCYy COEIUHEHUU I10
dopmynam; BUA XUMHYECKOUW CBsI3H (KOBaJICHTHAs, HWOHHAasl, MeETa/UiM4ecKas) B He-
OpPraHUYeCKUX COCJIUHCHHUSIX; 3apsi HOHA MO XHUMHUYECKOU (opmyie; xapakTep Cpelbl B
BOJIHBIX pPAacTBOpax HEOPraHUYECKHUX COCJIUHEHUM, THUII KPUCTAJUIMUYECKOW PEIIETKHU
KOHKPETHOTO BEIIIECTBA;

4) packpwvieams cmvica Ilepuonnueckoro 3akona . 1. MenaeneeBa 1 1€MOHCTPUPOBATH €r0
NOHUMAaHHUE: onucvléams U xapaxmepuzosams Tabmnunyo Gopmy llepuoaunyeckoil cuctemsl
XUMHYECKHX DJIEMCHTOB: Pa3jndaTh MOHATHS «rJaBHas roarpynna( A-rpyrma)» u «I1o0odHas
noarpyma (b-rpynna)», Maneie U OOJbIIUE IIEPUOIBI; COOMHOCUMb OOO3HAYCHUS, KOTOPHIC
UMEIOTCSI B TIEPUOJNYECKON TaOJHIIe, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi/ sigpa, oOllee YUCI0 3JICKTPOHOB U paclipeaeICHUE
UX MO DJIEKTPOHHBIM CJIOSIM); 00BbsCcHAMb OOLIMe 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB
9JIEMEHTOB U MX COCIMHEHUU B Mpeaeiiax MajblX MNEPHOJOB U TJIABHBIX MOATPYIII C y4ETOM
CTPOCHHS UX aTOMOB;

5) Kraccuguyuposams XUMHUYECKHAE AJIEMEHTBI; HCOPTraHUYECKHE BEIIECTBA, XUMHUUYCCKHUE
peaknuu (IO YHCIY M COCTaBY YYacCTBYIONIMX B PE€aKIIMHU BEIECTB, MO TEILIOBOMY AP deKTy,
O U3MEHEHHIO CTEeTICHEH OKUCICHUS] XUMHUYECKHUX IJIEMEHTOB);

6) xapakmepuzosams (onucvleams) oONIMEe W CIeUPHUUYSCKUE XHUMHYCCKHUE CBOMWCTBA
NPOCTBIX U CJIOXKHBIX BEIIECTB, MNOJTBEp’KAasl OIMHWCAHUE IIPUMEpPaMU MOJEKYJISAPHBIX U
HMOHHBIX YPAaBHEHHUN COOTBETCTBYIOUINX XUMHUYECKUX PEaKIINH;

7) cocmagnsims YPaBHEHUS 3JIEKTPOJIMTHYECKON JIUCCOLMAILIUM KHUCIIOT, LIEJI0YEeN U COJICH;
MOJIHBIE W COKpaIlléHHBIE YpPaBHEHUSI pe- aKIMUi HOHHOTro OOMEHa; ypaBHEHUS PEaKIUi,
MOATBEP>KAAIOIIUX CYNIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXJY BEHISCTBAMH Pa3JIMYHBIX
KJIACCOB;

8) packpvieamb  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTEJIbBHBIX pEaKUi MOCPEACTBOM
COCTaBJIEHUS DJISKTPOHHOTO OajaHca dTUX pPEeaKIInii;

9) npocHo3Uposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHUS; BO3MOXXHOCTHU
OPOTEKAaHUsI XUMHUYCCKUX MPEBPAICHUN B PA3JTUIHBIX YCIIOBUSX; 8bIUUC/ISIMb OTHOCUTECIBHYIO
MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB; MAaCCOBYIO JOJII0 XUMHUYECKOT0O dJIieMeHTa 1o ¢Gop-
MYJIE COSIUHEHHUS; MAaCCOBYIO JOJIIO BEIISCTBA B PACTBOPE; IMPOBOJIUTH PACUETHI 10 YPABHESHUIO
XUMHYECKOUN pEaKIuu;

10) cnedosams  TpaBUIaM  MOJB30BAaHUS  XUMHUYECKOW mOCyaodl U J1abopaTOPHBIM
obopysoBanueM, a TaK)XKe M[paBWIaM  OOpalleHUus] C BEIIeCTBAMH B COOTBETCTBHHU C
WHCTPYKIHUSIMH TIO0 BBIMOJHECHHUIO JIA00OPATOPHBIX XHWMHYECKHUX ONBITOB TI0 MOJYYEHUIO U
coOupaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ra3a);

11) nposooums Ppeaxkilud, IOATBEPIKIAIONINE KAaUYEeCTBEHHBIM COCTaB pPa3IHUYHBIX BEMIECTB:
pacmo3HaBaTh OMNBITHBIM MyTEM XJIOpPHUI- OpomMua-, moauja-, kapbonar-, ¢ocdar-, cuamkar-,

cynbdar-, THUAPOKCHUA-UOHBI, KATHOHBI aMMOHHUS U  HWOHBI HW3yYEHHBIX METaJJIOB,
OPUCYTCTBYIOLIHME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB;
12) npumensims OCHOBHBIE OII€PALIUM MBICIUTEIBHON AESTEIBHOCTU — aHaJIu3 M CHUHTES3,

cpaBHeHHE, 0000IIeHNe, CHCTEMAaTHU3aIIHIO, BBISIBJICHUE TPUYUHHO-CJICJICTBEHHBIX CBS3EH — ISl
U3YYE€HUsI CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIUN; €CTECTBEHHO-HAYYHbIE METOAbl MO3HAHUS
— HaOOAeHNEe, U3MEPEHHE, MOJACIIMPOBAHUE, YKCTICPUMEHT (pPealbHBIN Y MBICIICHHBIH ).






& TEMATWYECKOE MJIAHWPOBAHWNE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpemsa

8 KJIACC
(2 4 B Hegeno, BCero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMs)

TeMBbl, paCKpbIBalolye
AaHHbIMpa3ae
OcCHOBHBIE BH/bI AeATEeIbHOCTH
NporpaMmsi, OcHOBHOe coJepxaHue
0Gy4yarIMxcsa
U KOJINYeCTBO 4acoB,
OTBOAYMOE HA UX U3y4YeHHe

Pazjen 1. lepBoHavyanbHble XuMHYeckue moHsitus (20 4)

Tema 1. XuMua — BakHas I[Ipeamer xumuu. Posib XUMUU B )KU3HU 6 PackpbIBaTh CMBICII M3y4aeMbIX

06/1aCTh €CTECTBO3HAHUA U 4yesioBeKa. X1MHUS B CUCTEME HaYK. HOHSITUH.

NMpaKTUYeCKOH JeATesIbHO- MeTo1pl IO3HAHUS B XUMUU. 6 PackpbeIBaTh pOJIb XMMHUU B IIPUPOAE U

CTH YeJIOBeKa Tena u BemectBa. dusuyeckue cBoiicTBa JKU3HU YeJI0BeKa, €€ CBSA3b C JPYTHUMH

Gy BEIIECTB. ATperaTHOE COCTOSHHE HayKaMU.
BelecTB. UucTrle BeniecTBa U CMECH. 6 PasznmyaTh 4HMCTHIC BEMIECTBA H CMECH,
Cnoco06sbl pa3zaenieHust cmeceit. dusuue- OJHOPOAHBIC U HCOTHOPOIHBIC CMECH.
CKHE U XUMHUUYECKHUE SIBJICHUSL. HpI/I3Ha' 6 Paznuuath (I)I/ISI/I'-ICCKI/IG U XUMHUUYCCKHUEC
KU U YCJIOBHUS IMTPOTCKAHUSI XUMHYCCKHUX SIBJICHUSL.
peaxiuii. 6 OnpenensiTh NPU3HAKA XUMHICCKHX
3HAKOMCTBO C MpaBWJIaMu OE€30TTaCHOCTH peaKkumii M yCJIOBUS UX IIPOTEKAHMSI.
U ipuéMaMu pabOThl B XUMHUYECKOU 6 CnenoBaTh paBUIIaM OJIb30BAHMS
J1abopaTopuH. XUMHYECKOH Mocyn0ii 1 1ab0opaTOpHBIM
JleMOHCTpanum o0opytoBaHMEM, a TAaKXKe IIPaBUIIaAM
1. JTaboparopHoe 060py/I0BaHHE. oGpaienus ¢ XUMHIECKHMHU Bellle-
2. Pas;tMuHbIe BHAB XHMHUYCCKON CTBaMHU B COOTBETCTBUU C UHCTPYKLMS-
TOCY L. MU I10 BBIIIOJIHEHUIO IIPAKTUYECKUX

pabor.
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3. OOpasns! BenecTs.

4. CriocoObI pazaeneHust cMeceit (uiib-
TPOBaHHUE, BBIMAPUBAHHE, IUCTHILIS-
uusi, xpomatorpadusi).
JlaGopaTopHble U IpaKTUYeCKHEe
paéoThl

Jlabopamopnvie onvimowi:

Omnncanve GU3NYECKUX CBOMCTB BEIIECTB.

Paznenenne cMecy ¢ MOMOIIBIO MarHUTA.
Ilpaxmuueckue pabomei.:

Ne 1. IIpaBuiia paGoThl B 1a00OpaTOpuUn
¥ IpUEMBI OOpaIeHus! ¢ JJabopaTOPHBIM
000pyIOBaHHUEM.

Ne 2. PazneneHue cMmeceil (Ha mpuMepe
OYHCTKHU MTOBAPEHHOM COJIN)

6 ITmaHupoBaTh U NMPOBOAUTE XUMHUUE-
CKHI SKCHIEPUMEHT 10 U3yUSHHUIO U
OIMCAaHUIO (PUBHYCCKUX CBOMCTB
BEIIIECTB, CIIOCOOOB pa3ieIeHus cmece
BEIIIECTB.

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
y4eOHBIX 3aJaHHUI U B IIpoIecce
HCCIIEN0BATENILCKON NeATETbHOCTH
Hay4HO-IIONYJISIPHYIO JIUTEPATypy
XUMHUUYECKOT'0 COJAEPIKAHUSA, CIIPAaBOY-
HbIE MaTepualsl, pecypcsl HTepHeTa.

6 BeicTpauBaTh pa3BEpPHYThIC IUCbMEH-
HbIE€ U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopManHio u3 yudeOHUKA U CIIPaBOU-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYEHHBIM NOHATUWHBIA anmapar
Kypca XUMHU

Tema 2. BemiecTBa
U XMMHYecKUue peaKnuu
(15 q)

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
3JIEMEHTBI. 3HAKH (CUMBOJIBI) XHMHYE-
CKHUX 3J1eMeHTOB. [IpocThsie u cioxHbIe
BEIIECTBAa. ATOMHO-MOJIEKYJISIPHOE
yUIeHHe.

Xnmuueckast popmyna. BameHTHOCTD
aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCH-
TeJbHast aTOMHast macca. OTHOCHUTEIbHAS
MOJIEKyJIsIpHast Macca. MaccoBast 1oJIst
XUMHWYECKOTO 3JIEMEHTAa B COCTUHEHHH.
dusnyeckue U XUMHYECKUE SIBICHUS.
Xumuyeckas peakuus. [Ipusznaku

U yCJIOBHUSI MPOTEKaHUSI XUMHYECKUX
peakuuii. XuMHU4YECKUE YPABHECHUS.

6 [IpuMeHsTh €CTeCTBEHHO-HAayYHbIE
METO/IbI MO3HAHUS (B TOM YHCIIe
Ha0II0eHNE, MOJIEIMPOBAHHE, DKCIIE-
PHUMEHT) U OCHOBHBIE OITepaluy
MBICIIUTEIIFHON JesITeIbHOCTH (CpaBHE-
HUE, KITAaCCU(PUKAIINS) JUTSI U3yISHUS
BEIIECTB ¥ XUMUYISCKUX PEaKIHil.

6 PackpbIBaTh CMBICI U3yYaeMBbIX
MOHATHH U 3aKOHOB M MMPUMEHSITH dTH
TOHSTHSI TIPU OIIMCAHUU CBOMCTB
BEIIIECTB M UX MIPEBPaICHUN.

6 Paznmmuath Qpu3nUecKHe U XUMHIECKHUE
SIBJIEHUSI, OOBSICHSITh UX CYIIHOCTB C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYISIPHOTO
YUECHHUSI.




TEeMBbI, PACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Tunbel XUMHUYECKUX PEAKIUi (CoeTUHE-
HUSI, PA3JI0’KCHUSI, 3aMCIIICHUS, OOMCHA).
3aKOH COXpaHEHHUS MAaCChl BEIIECTB.

M. B. JIoMOHOCOB — Yy4&HBIH-IHIIUKIIO-
MHEINCT.

JleMoHCcTpanuu

dusuueckue siBJICHUs (pacTUpaHue
caxapa B CTyIIKe, KUTICHHE U KOHJCHCa-
UsT BOJBI U T. [1.).

Xumudaeckue siBiaeHUsI (TOPEHHE CBEYH,
pas3iioKeHue caxapa, B3auMOJICHCTBHUE
CEpPHOM KHUCIIOTHI C XJIOPUIOM Oapwsi,
pasnoxenne ruapokcuna meau(Il), B3a-
MMOJICHCTBHE XKeJje3a C Cepoil, B3auMo-
JIeHCTBHE JKeje3a C paCTBOPOM COJIHA
meau(Il)).

OIBIT, WIUTIOCTPUPYIOIIUIH 3aKOH cOXpa-
HEHUST MaccChl.

JlaGopaTopHble U NpaKTUYecKue PpaGoThl
Jlabopamophoie onvimoi:

TTpumeps! puzndeckux siBJIeHUM (11as-
JICHUE BOCKA, TAsTHUEC JIbJIA).

6 Onpenensarh NPU3HAKHM XUMHUYCCKUX
peaxiuii, yCIOBHS UX IPOTCKAHHUS.

6 OOBSICHATH CYITHOCTh (PU3UUECKHUX U
XAMHUYCCKUX SIBJICHUI C TOYKH 3PCHHUS
aTOMHO-MOJICKYJISIPHOT'O YUYCHUS.

6 KitaccuuuupoBaTh XUMHUYECKHE
peakiuu (110 YHUCILYy U COCTaBY pearupy-
FOIIIUX U OOPa3yIOIIUXCS BEIICSCTR).

6 CocTtaBisiTh (hOpMYJIIBI OMHAPHBIX
BEIIECTB 10 BaJICHTHOCTH U OINPEIEISTh
BaJICHTHOCTH 110 (hOpMYyJIaM BEIIECTB.

6 PacctaBiaTh K03 PUIIHEHTH B ypaBHE-
HUSIX XUMUYESCKUX PEaKIIHi.

6 Cie1oBaTh IpaBUjaM MOJIb30BAHMS
XAMHYECKOH MOCyA0H U JTabOpaTOPHBIM
060pyIOBaHHEM, & TAK)KE IIPaBUIaM
oOpalleHus! ¢ BeIeCTBaMHU B COOTBET-
CTBHUH C UHCTPYKIUAMU 110 BBITIOJIHE-
HHIO JTaOOPATOPHBIX XUMHUYECKUX
OIIBITOB.

6 Vcriosnb30BaTh MPH BBIITOJIHECHUH
Y4eOHBIX 3aJaHUH U B IIpoLiecce
HCCIIE0BATEIBCKOMN NS TeIbHOCTH




IIpumepbl XUMUYECKUX SIBISHUN
(IpokanuBaHHE MEIHOHN MPOBOIOKH,
B3aUMOJICHCTBHE Mella C KUCIOTOI).
Mopaenn aTOMOB U MOJIEKYJI.

Buviuucnenusn

— OTHOCHUTEJIbHOI MOJICKYJIIPHOM
MaccChl BEIIECTB;

— MacCOBOH JOJIN XUMHUYECKOTO dJIEMEH-
Ta 1Mo (GopMyJie COeANHECHUS

Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPKAHUS, CIIPABOY-
HbIE MaTepuasl, pecypcel MHTepHeTa.

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBbIE€ U YCTHBIE OTBETHI C OMOPOI1 Ha
uHpOopMaIHio U3 yuyeOHUKA U CIIPaBOU-
HBIX MaTEePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3YYCHHBIM MOHSITUNWHBIN anmapat
Kypca XUMHU

Pasges 2. BaxkHeiilne npejcTaBUTe/IM HeopraHmyeckux Beects (30 u)

Tema 3. Bo3ayx. Kuciopoga.
IoHATHE 06 OKCUAAX
(CRY)

Bosnyx — cmech razo. CocTaB Bo3yxa.
Kucnoponx — sneMeHT u mpocToe Bele-
cTBO. O30H — ayIOTpoOITHAs MOIU(HUKa-
s Kuciaopoaa. HaxoxkaeHue Kuciaopo-
J1a B Ipupoje, pusndeckue 1 XuMmu4ie-
CKHe CBOMCTBA (peaKIMy OKUCIICHUS,
ropeHue). Y CjI0BHUsl BOSHUKHOBEHHUS U
npekpaiieHus ropeHusi. [lonsitue

00 oxcumax.

Crioco6bI MOJTydeHUsT KUCIIOpoa B
J1abOpaTOPHUH U MPOMBIILICHHOCTH.
IIpumenenue kuciopona. Kpyrosopor
KHCIJIOpO/1a B IPUPOIEL.

TennoBoii 3pPexT XHMHUIECKOH peak-
LMY, TTIOHSITHE O TEPMOXUMHUYECKOM
YPaBHEHUH, dK30- U YHIOTCPMHUICCKHUX
peakusx.

6 PackpbIBaTh CMBICII U3y4aeMBbIX
HOHSITUH U NPUMEHSTh 3TU MOHATUS
pU ONMCAHUU CBOMCTB BEIIECTB U UX
IpeBpalleHuit.

6 XapakTepru3oBaTh (OMHCHIBATBH)
cOoCTaB BO31yXa, (pu3nueckre u Xu-
MHYECKHE CBOMCTBa KHCJIOpPO/ia,
CTIOCOOBI €T0 TTOJyYSeHHUsI, TPIMEHEHHUE
U 3HAYCHUEC B IPUPOJAC U ) KU3HU
4eJoBeKa.

6 CpaBHHBATh PEAKIINN TOPEHUS U
MEUJIEHHOT'O OKHUCJICHUS.

6 Cobupatb NpUOOPHI AJIs ITOJIyUSCHUS
KHCI0POAa (BEITECHEHHEM BOJIBI 1
BO31yXa).

6 Pacrio3HaBaTh OIBITHBIM IIyTEM
KHUCJIOPO.




IIpooonowcenue maébn.

TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

TonnuBo (He(dTH, Yrojb U METaH).
3arps3HeHHUE BO3yXa, CIIOCOOBI €ro
MpeaOTBpAICHHs. Y CHIICHHE MapHUKO-
BOro 3¢ ¢eKra, pa3pynicHue 030HOBOT'O
cIiosl.

JleMoHCcTpanuu

BszaumoneiictBue ¢pocdopa, cepsl

M JKeJie3a ¢ KUCIOPOI0oM (BO3MOXKHO
HCIIOJIb30BaHHUE BHCOOIBITOB).
OmpeneneHue coaepKaHusT KHCI0POaa
B BO3JyXe€.

OMBITHI, JEMOHCTPUPYIOIIHE YyCIOBUS
BO3HHMKHOBCHUSA U MPECKPpAUNICHUA
TOpEHUSI.

JlaGopaTopHble U MPAaKTUYECKHe
pa6oThsl

JlabopamopHhuwiii onvim:

O3HaKOMJICHHE C 00pa3llaMH OKCHUJIOB.
Ipaxmuueckas paboma:

Ne 3. I[NoydyeHue u cobupaHue KUCIOPO-
1a, U3y4YEHHUE ero CBOMCTB.

6 Mcnonb30BaTh XUMHUUYECKYIO CUMBOJIN-
Ky JJ1 COCTaBACHUS (OPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUE-
CKUX pEaKIWi C ydacTHEM KHCIIOPOAaA.

6 OOBSICHATH CYIIHOCTH DKOJIOTHYECKHUX
pooJIeM, CBSI3aHHBIX C 3arps3HEHHEM
BO3ayXa.

6 CrnemoBath nmpaBuiiamMm 0e3onacHou pabo-
ThI B JJaOOPATOPUHU IIPU UCIIOIB30BAHUN
XUMHUYECKOU TTOCYIbI 1 O00PYIOBAHUSA,
a TaxKe ImpaBuiIaM oOpaIreHus ¢
TOPIOYMMHU BEIIECTBAMH B OBITY.

6 [InanupoBaTh U OCYIICCTBIISITh HA
NPAKTHKE XUMHUYECKHE IKCIICPUMEHTEI,
MMPOBOANUTH HAOIFOICHUSI, ICJIaTh
BBIBOJIBI TT0 pPe3yJIbTaTaM dKCIICPH -
MEHTAa.

6 YyacTBOBaTh B COBMECTHOU paboTe
B IpyIIIe.

6 Mcnonp30BaTh NPHU BBINOJIHEHUH
Y4eOHBIX 3aJaHUH U B IIpoLiecce
HCCJIEI0BATEIBCKON ACATEIbHOCTU




€€

Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIIOpOaa

¥ 030HA HAa OCHOBAaHHH aTOMHOM MacCChI
XHMHYECKOI'O DJIEMCHTA

HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHYECKOTO COJEp>KaHUs, CIIPaBOd-
HBIE MaTepuaibl, pecypchl MHTepHeTa.

6 BoeicTpauBaTh pa3BEPHYTHIC IUCHEMEHHBIEC
M YCTHBIC OTBETHI C ONIOPOi Ha HHpOpPMa-
IUIO U3 ydeOHHUKa U CIIPAaBOYHBIX MaTe-
pHaoB, TpaMOTHO UCIIOJIB30BaTh N3yYCH-
HBIM NOHATUMHBIN annapaT Kypca XUMUH

Tema 4. Bogopoga.
I[TonaTue o KMcCJI0TaAX
M COJIAX

(59)

Bopopon — sneMeHT u ripocToe Bete-
cTBO. Haxoxxaenue B nmpupone, pusude-
CKHE U XMMHYECKHE CBOMCTBA (Ha
npuMepe B3aUMOACUCTBUSA ¢ HEMeTaljla-
MH U OKCHJaMH METAJJIOB), IPUMEHE-
HHUE, CIIOCOOBI TTOJTyUCHUS.

IToHsiTHE O KHCJIOTAaX U COJISIX.

JleMoHCcTpanuu

TTonyuenue, cobupaHue U pacrno3HaBa-
HHUE BOJIOPOIA.

I"openue Bosopona.

B3aumonelictBue Bo1opoia ¢ OKCUIOM
menu(Il).

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnwiii onvim:
B3anmozaeicTBre KUCIOT ¢ MeTaUIaMH.
IIpaxmuueckas paboma:

Ne 4. Tlony4yenue u coOupanue BOAOPOAa,
U3y4YEHHE €TI0 CBOMCTB.

6 PackpbIBaTh CMBICJI H3y4aeMbIX MOHS-
THH ¥ NPUMEHSITH OTU HOHSTHS TIPU
OIMCaHUM CBOWMCTB BEIIECCTB U X
IpeBpalicHuM.

XapaktepuzoBaTh (OTIUCHIBATH)

(uszmyeckue U XMMHUYECKHE CBOMCTBA

BOJOPOJA, CIIOCOOBI €ro MOoJIydeHHUs,

IIpUMEHEHHE.

6 Cobupats npubop ISl MOTyIESHHUS BOJO-
pona.

6 11criosib30BaTh XMMUYECKYIO CHMBO-
JIUKY JUIsl cOCcTaBiIeHUsT popmyt
BEILIECTB, MOJICKYJISIPHBIX yYpaBHEHUH
XUMHYECKHUX PEeaKlui ¢ yyacTueM
BOJIOpO/A.

6 CiietoBaTh npaBuiaM 0e30MacHoOM
paboThI B 1a60paTOPUU MIPH UCIOJIb-
30BaHUN XUMHUYECKOMN MMOCY/IbI U
000pyIOBaHUs, a TAK)KE MPaBUIIAM
oOpaIleHus ¢ TOPIOYNMU BEIIECTBAMU
B OBITY.

o




TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Boluucnenus

— MOJIEKYJISIPHOUM MacChl BEIIeCTBA Ha
OCHOBAaHHM aTOMHOM MacChl XUMUYE-
CKHX DJIEMEHTOB

6 [InanupoBaTh U OCYIIECTBIISITH HA
MPAKTUKE XUMHUYECKHUE SKCIICPUMCHTHI,
IIPOBOJUTH HAOIIOACHUSI, eJIaTh
BBIBOJIBI 1O pe3yIbTaTaM dKCIIEPUMEHTA.

6 YgyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinuecTBeHHbIE
OTHOILEHUS B XUMHH
(49

KomnnuectBo Bemecra. Mosb. Moisip-
Has Macca. 3akoH ABoraapo. MoJsip-
HBIIT 00BEM ra3oB. PacuéTsl Mo xumMude-
CKHUM ypaBHCHHUSIM.

JleMoHCcTpanus
OO0pa3ubI BEMIECTB KOJIUIECTBOM 1 MOITB.

Boituucnenus

— 00BEMa, KoJIMYecTBa BEIleCTBa ra3a
110 €T'0 U3BECTHOMY KOJIMUSCTBY BeIlle-
CTBa W 00BEMY;

— 00BEMOB Ta30B MO yPaBHEHUIO
peaknuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUI Ia30B

6 PackpbIBaTh CMBICII H3yYaeMbIX
NOHSTUN U HPUMEHATH 3THU NOHATUS,
a TAK)KE€ U3y4YCHHBIEC 3aKOHBI 1 TEOPUU
JIs1 peLIeHUs pacYETHBIX 3aad.

6 BBIYHUCIIATE MOIAPHYIO MACCy BEILIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BelleCTBa;

6 IIpoBOAMTE pacy€Thl IO YPABHEHUSIM
XUMHUYECKHUX peaKlMii: KOJIU4eCcTBa,
00BEéMa, Macchl BEIIECTBA IO U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce pearcH-
TOB UJIHU NPOAYKTOB PEAKIIUH.

6 BricTpanBaTh pa3zBEPHYTHIE TUCbMEH-
HbIC U YCTHBIC OTBETHI C OIIOPOU HA UH-
dbopmanuio u3 ydeOHHMKA U CIIPABOYHBIX
MaTepHUaJIOB, IPaMOTHO UCIIOJIb30BaTh
U3Yy4YCHHBIN NOHSATUNHBIN anmnapart
Kypca XUMHUH




TeMma 6. Boga. PacTBopbI.
IloHATHE 06 OCHOBAHUAX
(6w

duzuyueckre CBOMCTBA BOJBI. AHAINU3
U CUHTE3 — METO/bI U3YUYCHHS COCTaBa
BO/JIBI.

XUMHYECKHE CBOMCTBA BObBI

(peakuu ¢ MeTajuIaMHU, OKCUAaMU
METaJJIOB U HEMETAJLJIOB).

CoctaB ocHoBaHuK. [ToHsATHE 00 UHIN-
KaTopax.

Bona kak pactBoputenb. PacTBOpHI.
PacTBOpUMOCTE BEIIECTB B BOJIC.
HacpwllieHHbIE ¥ HEHACHIIIIEHHBIC
pacTBOpBI. MaccoBasi 10JIsT BEIIeCTBA B
pactBope.

Posnb pacTBOpOB B IpHUPOJIC U B )KU3HU
yesoBeka. KpyroBopoT BOJbI B IPUPOJIEL.
3arps3HeHne MpUPOIHBIX Boa. OxpaHa
M OYHCTKA IPUPOJTHBIX BOX.

JleMoHCcTpanuu

DIEKTPOSIN3 BOJBI; CHHTE3 BOIHI;
B3aUMOJIEHICTBHE BOJBI C METAJIIAMHU
(Na, Ca) (BO3MO>XKHO UCIIOJIb30BaHUE
BHU€OMATEPUAIIOB).

PacTBOpeHHEe BElIECTB ¢ pa3InYHOMN
PacTBOPUMOCTBIO.

HccnenoBaHue pacTBOPOB KUMCIOT U
11€JI0YEH C MOMOIIbIO UHIAUKATOPOB.

JlaGopaTopHble U NpaKTHYeCKUe
pa6oThbl

Ilpakmuueckas paboma:

Ne 5. IlpuroroBieHue pacTBOpPOB C
onpeneaEHHON MacCOBOM J10J1€H pac-
TBOPEHHOI'O BEILIECTBA.

6 PackpbIBaTh CMBICI U3yYaeMBbIX
TOHSITUH U IPUMEHSITH 3TH ITOHSITHUSI
MIPY OITMCAaHUH CBOHCTB BEIIECTB U UX
IIpeBpallcHUH.

6 XapakTtepnu3oBaTb (GU3NIESCKUE U
XHUMHYESCKHE CBOMCTBA BOAHI, €€ POIIb
KaK pacCTBOPHUTEISI B IPUPOTHBIX
poleccax.

6 CocCTaBiIsATh ypaBHCHUS] XUMHYECKHUX
peakuuii ¢ yqacTHEeM BOJBI.

6 OOBSICHSTH CyITHOCTb 9KOJIOTHYSCKUX
npoosIeM, CBSI3aHHBIX C 3arpsi3HCHUEM
MIPUPOIHBIX BOJI, CITOCOOBI OYHCTKHU
BOJBI OT IPUMeEcCEi, MephI IO OXpaHe
BOJI OT 3arpsI3HECHUS.

6 [lmaHupoBaTh M OCYMIECTBIISITH Ha
TMPAKTHKE XUMHUYECKHNE YKCIIEPHUMEHTHI,
MIPOBOIUTH HAOIIONCHHUS, IeNaTh BbI-
BOJIBI ITO pPe3yJIbTaTaM dKCIEPUMEHTA.

6 CrietoBaTh IIpaBUIIaM Oe30TacHOMU
paboTHI B Ta0OpaTOPHUHU IIPH UCIIOTB30-
BaHUH XUMHYECKOU MOCYIBI U 000pyI0-
BaHUS.

6 IIpoBOANTH BBIUHUCIICHUSI C IPUMEHEHH -
€M TIOHSITHSI «MaccoBas JOJISI BEIIeCTBA
B pacTBOpe».

6 Vcrionp30BaTh NP BEITTOJIHSHUHN
y4eOHBIX 3aJaHUI U B Ipoliecce
HCCJIEIOBATENIbCKOMN NeATEIbHOCTH
HAy4YHO-TIOMYJIIPHYIO JIUTEPATY Py
XMMHYECKOT'O COJEP>KaHUsI, CIIPaBOd-
HbIE MaTepHaisbl, pecypchl MHTepHeTa.




TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Boluucnenus
— C HUCIIOJIL30BAHUEM ITOHSITHS «MaCcCO-
Basi JOJIsI BEIIECTBA B paCTBOPE»

6 BricTpauBaTh pa3zBEPHYThIE NUCHbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManHio U3 yueOHMUKa U CIIPaBOY-
HBIX MaTE€PHAJIOB, TPAMOTHO HUCIIOJIb30-
BaTh U3yYEHHBIN MOHATUWHBINA annapar
Kypca XUMHUU

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeAUHEeHU

(11 9)

Krnaccudukanus HeOpraHMIecKux
COCIMHCHUN.

OKCHIIBI: COCTaB, KiIacCUu(PUKAIIUS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIE,
HecosieoOpa3yronme), HOMESHKJIATypa
(MexxayHapoaHasi U TpUBHAJIbHAs).
[NomydyeHne n XUMHUUIECKHE CBOIICTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.

OcCHOBaHUSI: COCTaB, KJIACCU(UKAIINS,
HOMEHKJIaTypa (MeXIyHapOoaHasT 1
TpUBHAJIbHAS), GPUINISCKUE U XUMHUUE-
CKHE€ CBOMCTBA, CLIOCOOBI MOJTYUECHHUS.
Kwucnotsr: cocras, kiaccudukamysi,
HOMEHKJIAaTypa, (pU3NIEeCKHue U XUMHUUe-
CKHE CBOHCTBA, CIIOCOOBI MOJIyUECHHUSI.
Psit akTHBHOCTH METaJlJIOB.

6 KiraccuduumpoBaTth u3ydaemMbie
BEIIECTBA IO COCTaBY M CBOWCTBAM.

6 CocTaBiisiTh (OPMYJIBI OKCHUIIOB,
KHCJIOT, OCHOBAaHHM, COJICH U Ha3LIBaTh
HUX [0 MEXIyHapOJIHOW HOMEHKJIa-
Type.

6 IIporao3upoBaTh CBOICTBA BEIIECTB Ha
OCHOBE OOIINX XUMHYECKHX CBOUCTB
M3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHHU OTHOCSTCSI.

6 CoCTaBIISITH MOJICKYJIIPHBIC YpaBHE-
HUSI peaKL1il, HWIUTIOCTPUPYIOIIUX
XUMHYECKHE CBOMCTBA U CITOCOOBI
MOJYYCHHS BEIICCTB N3YUYCHHBIX
KJIACCOB/TPYIIN, a TaK)Xe MOATBEPIKIa-
IOIIMX T€HETHYECKYIO B3aUMOCBSI3b
MEXy HUMH.




Conu (cpenHue): HOMEHKIIATypa,
CcrnocoObI MOJIyYCHUsI, B3aUMOJICHCTBUE
coJiell ¢ MeTaJJIaMH, KUCIIOTaMH,
IeJ1049aMH U COJISIMH.

T'eHeTHuecKast CBSI3b MEXKIY KilAaCCaMH
HEOPraHUYIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

O06pa3bl HEOPraHUIESCKUX BEIIECTB
Pa3THYHBIX KJIACCOB.

BzaumonelictBue pacTBopa cepHOU
KUCHOTHI ¢ okcuaoM meau(1l).

Peakuus neitpanuzanuu.

BriTecHeHne ogqHOTO MeTauIa APYTUM U3
pacTBOpa CoJIH.

JlaGopaTopHble U NpaKTHYeCKUe
pa6oThbl

Jlabopamopnvie onvimet.
B3aumonelictBue KHUCIOT ¢ METaIIaMU.
ITonmyueHnune HEpaCTBOPUMBIX OCHOBAHUM.
B3aumonelicTBue HEpacTBOPHUMBIX
OCHOBaHHMH C KMCJIIOTAMH.

Paznoxxenne rugpokcuna meau(ll) mpu
HarpeBaHUU.

Ilpakmuueckasn paboma:

Ne 6. Pemenne sKcriepuMEHTATBHBIX
3a7a4 1o Teme «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHHUI».

Botuucnenus
— [0 YpaBHEHHUSIM XUMHUYECKUX peaKuil

6 ITpon3BOANUTE BEIYHUCIICHUS IO ypaBHe-
HUAM XUMHUYECKUX pPeaKIHi.

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIICPUMEHTEI,
MPOBOJINUTH HAOIIOAEHUS, Ae1aTh
BEIBOJBI 11O pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CriemoBaTh IIpaBUiIaM Oe30MacHOM
paboThl B 1aGOPATOPHUU MPU UCIIOIB30-
BAaHUU XMMHYECKOU MOCYIBI U 000PyI0-
BaHUSA.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3aJaHHUI U B IpoIlecce
HCCIIEOBATENILCKON NeATETbHOCTH
HAy9IHO-TIOITYJISIPHYIO JINTEPATypy
XHUMHYECKOrO COJIep>KaHUsI, CIIPaBOY-
HbIe MaTepuaibl, pecypcsl VHTEepHeTA.

6 BricTpauBaTh pa3BEPHYThIE MTUCHMEH-
HbI€ U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEepHAaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YYEHHBIM NOHATUWHBIN anmapar
Kypca XUMHHU




TEeMBbI, PACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /. U. MeHaes1eeBa.
CTpoeHMe aTOMOB. XMMHU4YecKasi CBSA3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiuu (15 u)

Tema 8. [lepuoanyeckuit
3aKoH M [lepuoguyeckas
cucTeMa XMMHUY€eCKUX
asiemeHTOB /1. U. MeHgene-
eBa. CrpoeHue aToma (7 u)

ITepBbie NONBITKU KiIaCCHU(GHUKALTNN
XUMHYECKHUX 371eMeHTOB. [lonsarue o
rpyInmax CXOQHBIX 2JIEMEHTOB (IIeJI04-
HBbIE U 111eJIOYHO3E€MEeIbHbIE METaJUIbI,
TaJOTeHbI, HHEPTHBIE T'a3bl).

DJeMEeHTHI, KOTOpbIe 00pa3yIoT
am@oTepHbIe OKCUIBI U THAPOKCHIBI.
ITepuonuueckuii 3akoH u Ilepuogu-
decKasl CHCTeMa XMMHUUIECKUX IJIEMEHTOB
J. U. Menneneesa. Ilepuonsl, rpynims,
noarpynmnel. PU3nyueckuii CMbICT
IOPSITKOBOTO HOMEpa JIeMEeHTa, HOMe-
POB meprUosia U rpyIIibI.

Crtpoenne atomoB. CocTaB aTOMHBIX
simep. M3oronsl. Dnextponsl. CTpoeHne
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
20 xumuyeckux aimeMeHToB [leproanye-
ckoii cuctemsl J|. 1. Mennereena.
XapakTepUCTHUKA XUMHUYECKOIO 3JIEMEH-
Ta 110 ero noJiokeHutro B Ilepunonnyeckoit
cucrteme J. 1. MeHneneeBa.

6 PackpbIBaTh CMBICII IEPHOIUISCKOTO
3aKOHa.

6 IToHnMaTh CyliecTBOBaHHE IEPHOUYC-
CKOM 3aBUCHMMOCTH CBOWMCTB XHUMHYE-
CKHX DJICMEHTOB (M3MEHEHHUE PauyCOB
aTOMOB U DJIEKTPOOTPHUIIATEIILHOCTH)

M UX COCIUHEHHUH OT IOJIOXKEHUS B
IIEPUOUYECKON CHCTEME U CTPOCHHUS
aTroma.

6 YcTaHaBJIMBAaTh CBSI3b MEXKY ITOJIOXKE-
HHEM 3JIEMEHTAa B MEPHOTUICCKOI
CHCTEME M CTPOCHHEM ero aroma (CocTaB
U 3apsiz siapa, o011ee YUCIIOo JISKTPOHOB
U pacmipeesIiCHHE X 10 AJICKTPOHHBIM
CIIOSIM).

6 IIporHo3upoBaTh XapaKkTep U3MEHEHHUs
CBOMCTB 2JIEMEHTOB U UX COSITMHEHUH O
rpynmnam u rnepuonam Ilepuoguyeckoi
CHCTEMBI.

6 XapaKkTepu30BaTh XUMHYECKHE DJIEMECH-
THI IIEPBBIX TPEX IEPHUOJIOB, KaJIHSI,




3nauenue llepuoguyeckoro 3akoHa

u [lepronnueckoil cucteMbl XUMHU4e-
CKHMX 2JIEMEHTOB JUJIsI Pa3BUTHSI HAYKH U
npaktuku. J{. 1. MenneneeB — y4u€HbIN,
reaaror U rpa>kJjaHuH.

JleMoHCcTpanuu

KopoTkonepuoanas u JIMHHOIEPUOI-
Hasi popwmel [leproanaeckoil cucTemMbl
xumudeckux snemeHToB . 1. Mennene-
cBa.

O3HaKoOMJIEHHE ¢ 00pa3llaMH METaJIJIOB
U HEMETaJUIOB.

JlaGopaTopHble U NpaKTHYeCKUe
pa6oTsl

Jlabopamopnuviil onvim:
B3aumoneiicTBue ruipokcuia HIMHKA €
pacTBOpamMu KUCIOT U Heodei

KaJIBLIMST IO UX MoJyioxkeHuro B Ilepuo-
nnueckoi cucteme . 1. Meunneneena.
6 CrnenoBars IpaBriiaM Oe3onacHoU pabdo-
THI B JIAOOPATOPUH IIPH MUCHOIB30BAaHUHN

XHUMHYECKOH ITOCYyAbl 1 000pYyIOBaHUS.

6 BricTpauBaTh pa3BEPHYTHIE MUCbMEH-
HBIE U YCTHBIC OTBETHI C OMTOPOI HA
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3YYCHHBIM MOHSITUNWHBIN anmapat
Kypca XUMHH.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
Y4eOHBIX 3aJaHUH TEKCTHI yueOHUKa,
crupaBodHble MaTepuaisl (Ileprnognae-
CKYIO CHCTEMY XUMHUYECKHUX SJIEMEHTOB
J. U. Menneneesa, TaOJIHILYy pacTBOPH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PSIIT
HaIpsHDKEHUN MEeTalJIoB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
y4eOHBIX 3aJaHUI U B Ipoliecce
HCCIIEOBATEIILCKON NeATEIIEHOCTH
HAyYIHO-TIOITYJISIPHYIO JINTEPATYpPy
XHUMHYECKOTO COJIEPIKAaHUsI, CIIPaBOY-
HBIE MaTepHaisl, pecypcsl HTEepHETa

Tema 9. XuMuuyeckasi CBsI3b.
OKHC/IUTE/IbHO-BOCCTAaHOBU-
TeJ/IbHblEe peaKIiuu

(84)

3HeKTpOOTpI/IHaTeHBHOCTB aToOMOB
XUMHUYCCKUX DJICMCHTOB.

XumudecKast CBsI3b (I/IOHHaH, KOBaJICHTHas
IOoJIsIpHasi U KOBAJICHTHAs1 HeHOJISIpHaSI).

6 PacKpbeIBaTh CMBICI U3y9aeMBbIX
TIOHSITUM.

6 OnpenesnsiTh BUJ XUMUUYECKOU CBSI3U
B COCITMHCHUU.




IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

CrteneHb OKHUCIICHHUS.
OXUCIINTEIIFHO-BOCCTAaHOBHUTEIILHBIE
peaxuu (OBP). IIponieccrr okucieHus
" BoccTaHOBJIeHHsT. OKHUCIUTEIN U
BOCCTAHOBHUTEIIH.

JleMoHCcTpauuu
OKHCINUTEIIHFHO-BOCCTAHOBUTEILHEBIE
PpeaKIu: TOPEHHUE, peaKIIuy Pa3I0XKe-
HHUs1, COCOIUHCHUS

6 OnpenensiTh CTEIeHb OKUCIICHUSI
XUMHYECKOI0 dJIeMeHTa 1o (opmyiie
€ro COCIUHCHHSI.

6 OmipeIensATh 2JIEMEHT (BEIIECTBO) —
OKHCIIUTEJb U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIIb.

6 OOBSICHATH CYITHOCTBH ITPOIIECCOB
OKHCJICHHUS U BOCCTAHOBIICHHSI.

6 COoCTaBIISITh JIEKTPOHHBIN OaaHC ¢
y4€TOM YHCIa OTAAHHBIX U MPUHITHIX
SIEKTPOHOB.

6 CoCTaBJIsITh YPAaBHEHHE OKHUCITUTEIIb-
HO-BOCCTaHOBUTEJILHOHN peaKInH.

6 crionb30BaTh NpU BBINTOJHEHUHU
Y4eOHBIX 3aJaHUN TeKCTHI yIeOHNKa,
CIIpaBOYHBIC MaTepHUaIbI (IEpUOaANYE-
CKYIO CHCTEMY XHUMHYECKHUX 3JIEMEHTOB
J. . Menneneesa, TaOIuLly pacTBOPH-
MOCTH KHCJIOT, OCHOBAHUN U cojiel B
BOJIE, DJIEKTPOXUMHUYECKUN Pt
HaIPSDKEHUH METaJlIOB)




9 KNACC

(2 4 B Hepento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMs)

TeMBbl, pacKpbIBalolue
AaHHbIMpasaes
NporpaMmsbl,

M KOJINYeCTBO 4acCoB,
OTBO/JMMOE Ha UX U3yYeHHEe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/bI AeSITEJIbHOCTU
06Gy4YarImxcsa

Pazpesn 1. BemecTBo U xXumMmudeckue peakou (17 1)

IloBTOpEHUE U YIIyGIeHUe
3HAHUM OCHOBHBIX pa3jeJioB
Kypca 8 kiacca

(59)

ITepuonuueckuii 3akoH. Ilepuoauueckas
CHUCTEMa XUMHYCCKHUX DJICMECHTOB

J. U. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWUCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
MIEPUOIOB, KaIWsl, KaTbIIAS U UX
COCJIMHECHUU B COOTBETCTBUH C ITOJIOMKE-
HUEM 2JIEMEHTOB B MEPHUOAUYECKOHN
CUCTEME U CTPOCHHUEM HX aTOMOB.
Kraccudmukanms 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEIIECTB (MEXIyHa-
poaHast U TpUBUaIbHas). XUMUYECKUEC
CBOMCTBA BENIECTB, OTHOCSIIUXCS K
pa3IM4HBIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHHUN, NX T€HETHYECKasl CBsI3b
HEOPTaHWYECKUX BEIIECTB.

CtpoeHue BelecTBa: BUIbl XUMHYECKOMN
CBsI3U U THUIBI KPUCTAJUTMYCCKUX PEIIE-
TOK. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
HUX CTPOCHUSI.

6 XapaKTepHU30BaTh XUMHYECKUE
3JIEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJus ¥ KaJIBIUS 10 UX ITOJTOKEHHIO
B Ilepuonnueckoii cucrteme 1. 1. Men-
Jeneena.

6 KiraccuuumpoBaTh 1 Ha3pIBaTh
HEOpraHUYeCKUE BEIIeCTBa U3YyUYEHHBIX
KJIACCOB.

6 OnuceIBaTh OOIINE XUMHISCKHUE
CBOMCTBA BEIISCTB PAa3JIUYHBIX KJlac-
COB, IIOATBEPKIaTh CBOMCTBa MpUMepa-
MU MOJICKYJISIDHBIX yPaBHEHHIT XUMU-
YECKUX peaKIui.

6 OnpenensTh BUJ XUMHUYECKOU CBSI3U U
THUI KPUCTAJLUIMYECKON PEeHIETKH
BEIIleCTBA.

6 IIporHo3upoBaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTU OT UX CTPOCHHUS.

6 BricTpanBaTh pa3BEPHYTHIE THCEMEH-
HBIE U YCTHBIE OTBETHI C ONIOPOH Ha




TEeMBbI, PACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

JleMoHCcTpauuu

1. Moaenu KpUCTAUTUYCCKUX PEIIETOK
HEOPraHU4YeCKHUX BEIIEeCTB.

2. KopoTkonepuoaHasi ¥ JUTHHHOIIEPUO/I-
Has Gopwmsl [leproanaeckoil cuCTEMBI
xuMudeckux anemeHnToB /. 1. Mennuene-
eBa

uHGOPMALIHIO U3 yYeOHUKA U CIIPaBOY-

HBIX MaTE€pPHAJIOB, TPAMOTHO HUCIIOJIb30-

BaTh M3YyYECHHBIM NOHATUNHBIN anmapar
Kypca XHUMHH.

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeJOBATEIHCKON IeATEIbHOCTH
HAy9IHO-TIOIYJISIPHYIO JINTEPATy Py
XHUMHYECKOr'0 COJIePIKAaHUsI, CIIPaBOY-
HbIE MaTepHabl, pecypcbl HTEepHETA

Tema 1. OcCHOBHbIE 3aKOHO-
MEpPHOCTH XMMUYeCKUX
peakumii

(49

Knaccudukanmss XUMHYSCKUX peaKnii
110 Pa3JIUYHBIM MPU3HAKaM (M0 YHUCITY U
COCTaBy y4YacCTBYIOIIUX B PEaKIIMH
BEIIECTB, 110 TEIUIOBOMY 3(deKTy, 1o
M3MEHEHUIO CTeIIEHEH OKHUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 00paTHUMO-
CTH, 110 YYACTHIO KaTajn3aTropa).

DK30- ¥ SHAOTSPMHUUECKHE PEAKI1H,
TEePMOXUMHYECKHE ypaBHEeHUs. TToHsI-
THE O CKOPOCTH XHUMHUYECKON pEeaKIuu.
IToHsiITHE O TOMOT€HHBIX U I'eTEPOreHHBIX
peaknusx. [Tousitue 06 0GpaTUMBIX

6 PackpbIBaTh CMBICI N3y4YaeMBbIX
HOHSATHUH U IPUMEHSITH 3TH NOHSITHS
IIPY ONMCAHWUH CBOHCTB BEIISCTB U UX
MpeBpanieHu.

6 KinaccuduimpoBaTh XUMHAYECKHE
peaKnuy IO Pa3IMIHBIM ITPU3HAKAM.

6 YcTaHaBINBATh 3aBUCUMOCTE CKOPOCTH
XUMHYECKOU PEaKIIUH OT Pa3IUIHBIX
(paxTopoB.

6 IIporao3mpoBaTh BO3MOXXHOCTH
MPOTEKaHUsI XUMHUYECKUX IIpeBpalle-
HUH B Pa3IUYHBIX YCIOBUSAX.




1 HEOOPATUMBIX XUMHYECKUX PeaKIU-
six. [loHATHE O XUMHUYECKOM paBHOBE-
cun. PakToOpHkl, BIUSIOIINE HA CKOPOCTH
XUMHYECKON PeaKkIuy U MOJIOKEHUE
XUMHUYECKOI'O paBHOBECHSI.
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu (2JIEKTPOHHBIN OajlaHC OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIBHOM peakium).

JleMoHCcTpanuu

1. 3aBUCHUMOCTHh CKOPOCTH XMMHYECKOU
peaKIuu OT Pa3INIHBIX (PAKTOPOB.

2. Bo3neiicTBue kaTtanu3aTtopa Ha
CKOPOCTh XMMHYECKOW PEaKIuu.

3. Ilpumepsl HeOOpaTUMBIX U OOpaTH-
MBIX pPEaKIIH.

4. CMmenieHne paBHOBECHS XUMHYECKOMN
peakmum.

Bovtuucnenusn

— KOJIMYECTBa BellecTBa, 00bEMa u

MaccChl peareHTOB WIIH MMPOIYKTOB IO
YPaBHEHUSIM XUMHUYECKUX PEaKIIUi

6 OnpenensiTh OKUCIUTENb U BOCCTAHO-
Butens B OBP.

6 CoCTaBIISITh JICKTPOHHBII OanaHc
peaxuuu.

6 IIpon3BOANTH BEIYUCIICHHUS 110 XUMHUYE-
CKHM ypPaBHECHUSIM.

6 BricTpanBath pa3BEépHyTHIC THCHMEH-
HBIE ¥ YCTHBIC OTBETHI C OIIOPOil Ha
uHGOPMALMIO U3 YYeOHUKA U CIIPABOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YUYEHHBIM NOHATUUHBIA anmapar
Kypca XUMHH.

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
Y4eOHBIX 3a/JaHUI U B IIPOIecce
HCCIIe0BATENIBCKOM AeATEIbHOCTH
HAay4YHO-IONYJISIPHYIO JIUTEPATy Py
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HBIE MaTepHansl, pecypcsl HTepHETA

Tema 2. dJIeKTpoIMTHYECKasA
Auccouvanusa. XuMudecKue
peakuuu B pacTBopax

(89)

Teopus 3JIEKTPOIUTUYSCKON JTUCCOLIrA-
HUU. DJICKTPOJIUTHI U HEDJICKTPOJIUTHI.
KaTtnoHbl, aHHOHBI. MeXaHU3M JUCCO-
[HUAIIUN BEIIECTB C Pa3IUIHBIMHA
BUJAMU XUMHUYECKOU CBs3U. CTCIICHD
nuccouuanuu. CHIBLHBIE U ClIa0bIe
JICKTPOJIUTHI.

6 PackpbIBaTh CMBICI H3y4aeMbIX
MMOHSITUM, @ TAK)KE CMBICII TCOPUU
INCKTPOJIUTHUECKON JIMCCOLIMAIINH.

6 OOBICHATH NPUIUHBI JIEKTPOIIPOBOI-
HOCTH BOJIHBIX PACTBOPOB.

6 CocTaBisITh YpPaBHEHMUSI TUCCOLIMALIUU
KHUCJIOT, IICI0YECH U COJICH, ITOJTHBIC




TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Peakiun nonHoro o6MeHa, yciIoBUsI UX
npotekaHus. FIoHHBIE ypaBHEHHUs
peaknmii.

XUMHYECKHE CBOMCTBA KHUCIOT, OCHOBA-
HHUU U COJICH B CBETE MPEACTaBICHUI 00
3JIEKTpOJIUTUYECKOl nuccounanuu. Cpena
pactBopa. [ToHsiTHe 0 ruIpoan3e coyen.
KauecTBeHHBIE peakIIMy Ha KaTHOHBI

U aHUOHBI.

JleMoHCcTpanuu

DnekTpuyeckasi MpOBOANMOCTE PAcTBO-
POB BEIIECTB; IBHKEHUE HOHOB B DJICK-
TPUUCSCKOM TOJIC.

OMBITHI, WITIOCTPUPYIOLINE TPU3ZHAKU
MPOTEKAaHUsI PeaKIUii HOHHOTO OOMEHa.
OnBITHI TIO0 ONPEASICHHUIO CPEJIbI B
pacTBopax cosiei (XJiopuaa HaTpus,
KapOOHaTa HATpHs, XJIOpUIA IIUHKA).

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oThbI

Jlabopamopnuviil oneim:

Peaknun nonHoro oomMeHa B pacTBOpax
SJIEKTPOJINTOB: cyib(para memxu(Il)

U COKpaIIEHHBIC HOHHBIC YPaBHCHHS
XUMHUYECKUX PEaKIUii HOHHOTO
obMeHa.

6 [InanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMHYECKHUE DKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOICHHUS, 1e1aTh
BBIBOJIBI T10 pe3yJIbTaTaM dKCIIEPUMEH-
Ta.

6 CreoBaTh npaBuiamM 0e30MacHOMN
paboThI B 1a00paTOPHH IIPHU UCHIOIB30-
BaHUHU XUMHYECKOU TTOCYABI U 000PYyI0-
BaHMSI.

6 [Tpon3BOAUTH BBIYHCIICHUS O XUMHUUEC-
CKUM ypaBHCHUSIM.

6 BricTpanBath pa3zBEPHYTHIE NUCbMEH-
HbIE U YCTHBIC OTBETHI C OOPOI Ha
“H(POPMAIIHIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTepHUajIoB, PAMOTHO HUCIOIb30-
BaTh M3yUYCHHBIH NOHATHUHHBIN ammapat
Kypca XUMHH.

6 Mcnonp30BaTh MPHU BBIITOJIHCHUH
y4eOHBIX 3alaHU U B Ipolecce
HCCIIeJOBATEIILCKON NesITeIbHOCTH




U mEnoun, KapOoHaTa HATPHUS U COJIsI-

HOU KHUCJIOTHBI, p€aKI sl HeﬁTpaJ'IPI?,aLIPIPI

MeXJy THAPOKCUIOM KaJIusl U COJISTHOM
KHCJIOTOM.

Ilpakmuueckas paboma.

Ne 1. PemieHue sKCepUMEHTAIBHBIX
3a7a4 110 TEMeE.

Botuucnenusn

— MO0 ypPaBHEHUSAM XUMHUECKUX peaKIuit

HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUUYECKOI'0 COAEepKaHUsl, CIIPaBOY-
HBIE MaTepHansl, pecypcsl MHTepHETa

Paszzen 2. HemeTasibl M UX coeUHeHHS (24 4)

Tema 3. O611ast XapaKTepu-
CTUKA XMMUYEeCKHUX 3/1eMeH-
TOoB VIIA-rpynnel. I'asioreHst
(49

O6mast XxapaKTepHUCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHUST ATOMOB STHUX
2JIEMEHTOB, XapaKTEepHBIE TSI HUX
crenieHHn okucieHus1. CTpoeHue u
(pusmyueckne cBOiCTBa MPOCTHIX BE-
MIECTB — TaJIOTe€HOB. XUMUYECCKHUE
CBOIiCTBa Ha MpUMeEpe XJaopa (B3anumMo-
JieficTBHEe ¢ MeTaJNIaMH, HEMeTaJulaMH,
menodamMu). Xyoposoaopoa. ColistHast
KHMCJIOTa, XUMHYECKHE CBOMCTBA,
nonyqul/Ie, NPUMEHCHUE. Ka'-leCTBeH-
HBIC p€aKIIMH Ha raJlIor€Hu-uOHbI.
HeiicTBue XJjopa U XJI0pOBOAOpOJa HA
opraHusM 4esjoBeka. BaxHeiimme

XJOpUABI U UX HAXOXKJIACHUEC B NIPUPOLIC.

JeMoHCcTpanuu
Buneomarepuaibl: rajJOreHbl H UX
COCIMHCHHUSI.

O06pa3us! XJIOPUIOB.

6 OOBICHATH 00IIE 3aKOHOMEPHOCTH B
U3MEHEHHN CBOMCTB HEMETAJJIOB U X
COEIMHEHUH B Mpeeiax MaJbIX IepHo-
JIOB U TJIaBHBIX noarpyrmm Ilepuoanue-
CKOU CHCTEMBI XUMHUIECKHUX DJIIEMEHTOB
C Y4ETOM CTPOEHMSI UX aTOMOB.

6 XapakrepnuzoBaTb GU3NISCKUEC U XU-
MHUYECKHE CBOMCTBA MPOCTHIX BEIISCTB
rajJJoreHoB (Ha IpuMepe XJiopa) U
CIIOKHBIX BEIIECTB (XJIOPOBOAOPOAA,
XJIOpHUAA HaTPHsl), CIIOCOOBI UX TOJTyde-
HUs, IPUMCHCHUE U 3HAYCHHUC B
IIPHUPOJIC U )KU3HU YeJIIOBEKa.

6 OnpenensiTh TAJIOTEeHU/-NOHBI B
pactBope.

6 IlimaHupoBaTh U OCYIIECTBIISATH Ha
MPaKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHHUS, AeIaTh
BEIBOJBI 11O Pe3yJIbTaTaM dKCIIEPUMEHTA.




TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

JlaGopaTopHble U NpPaKTU4YeCcKHe
pa6oThl

Jlabopamopnuiil onvim:
PacnoznaBaHue XJIO0pUA-UOHOB.
IIpaxmuueckas paboma:

Ne 2. T[TonydeHUE COJITHOU KHUCIIOTHI,
U3ydeHue e€ CBONCTB.

Botuucnenusn

— 0 ypaBHEHUSIM XUMHYCCKUX Peak-
Ui, €CJIN OJIUH U3 PEareHTOB JaH B
U30LITKE;

— 00BEMOB Ta30B O YPaBHEHHIO
peaKIuu Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOILIEHUM ra30B

6 CnenmoBath npaBmiiaM 0e30I1acHoOM pabdo-
ThI B 1a00OpaTOPHH MPH UCITOIH30BAHUH
XUMHYECKOM MOCYbI 1 000PYyTOBAHUS.

6 BricTpanBaTh pa3BEpHYTHIC MUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManHio U3 yueOHMUKa U CIIPaBOY-
HBIX MaTE€PHAJIOB, TPAMOTHO HUCIIOJIb30-
BaTh M3YyYE€HHBIM NOHATUNHHBIN anmapar
Kypca XUMHH.

6 Vcrionb30BaTh NP BBHITTOJIHEHUN
Y4eOHBIX 3aJaHUH U B TIpoIiecce
HCCIIeJ0BATEIILCKON e TEIbHOCTH
HAy9IHO-TIOIYJISIPHYIO JINTEPATy Py
XHUMHYECKOr'0 COJIEPIKAaHMsI, CIIPaBOY-
HBIE MaTepHabl, pecypcsl MHTepHETA

Tema 4. O6masa xapaKTepu-
CTMKAa XUMUYECKHUX 3J1eMeH-
TOB VIA-rpynnsl. Cepa u eé
coeaunenus (5 1)

OO1ast XapaKTepUCTHKa 3JIEMEHTOB
VIA-rpynmsr. OCOGEHHOCTH CTPOSHHUS
aTOMOB 3THX JJIEMEHTOB, XapaKTepHEIC
JUISL HUX CTeNeHu okucieHus. CtpoeHne
n GpU3UYECKHe CBOMCTBA TPOCTHIX
BEIIIECTB — KHCJIOPOJIAa U CEPBHI.
AnnoTponHbsle MOIU(GUKAUNN KHCIOPO-
na U cepbl. XUMHUYECKHE CBONMCTBA CEPBI.
CepoBoniopo, ctpoeHue, pusndeckue

6 OOBSCHATH 00II1e 3aKOHOMEPHOCTH
B U3MCHECHHU CBOWCTB JIEMEHTOB
VIA-rpynmsl u uxX coeJUHECHUH
C y4€TOM CTPOEHHUS UX aTOMOB.

6 XapakTepuzoBaTh (GUIUUCCKUE
W XUMHYECKHE CBOMCTBA MPOCTOrO
BEILECTBA CEepPhl U €€ COCAUHECHUN
(cepoBOIOpPOIA, OKCHIOB CEPBI, CEPHOH
KHCIIOTHI, CyJIb(aTOB), CIIOCOOBI UX




U XUMHUUYecKHue cBoicTBa. OKCHABI CephI
KaK IPeJACTaBUTEIIN KUCIOTHBIX OKCH-
noB. CepHas KucioTta, GU3NIECKUue

M XUMHYECKHE CBOHCTBaA (00IIHe KaK
MpeCTaBUTEINs Kjlacca KUCIOT U CIIeIH-
¢uueckue), TpUMEHEHHUE.

XHUMHYECKHE peaKIHu, JeKallue B 0C-
HOBE IIPOMBIIIJICHHOT' O criocoba Toiryde-
HUSI CEpHON KUCJIOTHI. ANapaTsl U
MPOTEKAIOIINEe B HUX MPOIECCHI (Ha IpH-
Mepe MPOU3BOJICTBA CEPHOI KUCIIOTHI).
Conu cepHOM KMCIOTHI, KaUYeCTBEHHAasI
peakuus Ha cynb(aT-HuoH.

Haxoxxnenue cepbl 1 €€ coeIMHEHU N

B pupojie. XUMHIECKOE 3arpsI3sHEHNE
OKpPYKaIOIIeH Cpelibl COSTMHCHUSIMHU
cepsl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHNUE
BO3/IyXa U BOOOEMOB), CIIOCOOBI €T0
MPEeIOTBPAILCHHUSI.

JleMoHCcTpanuu

Konneknuu (Bumeomarepuaisl): cepa
" €€ CoOeqUHEHMUS.

OOyrimmBaHUe caxapa MoJ IeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnwvie onvimowi:
O6Hapy>xeHue cyiabhaT-uOHOB.
B3aumopneiictBue pa3zbaBieHHONW cepHOit
KHCJIOTEI C ITHHKOM.

MOJyYEeHHs], TPUMEHEHHE U 3HaUeHUE
B IIPUPOJIE U )KU3HU YEIIOBEKa.

6 OnpenensiTh HAIMYHUE CyJIb(aT-HOHOB
B pacTBOpeE.

6 OOBSICHATH CYITHOCTb DKOJIOTHISCKUX
npobiIeM, CBsI3aHHBIX C ITlepepaboTKO
COEIUHEHUH Cephl.

6 IitaHupOBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIICPUMEHTEI,
MPOBOJINUTH HAOIIOACHUSI, AeIaTh
BBIBOJIBI 11O pe3yJIbTaTaM dKCIICPHUMEHTA.

6 CiieztoBaTh IpaBuiiaM 0e30MacHOM
paboThI B Ta0OpaTOPHUHU IIPH UCIIOIB30-
BaHUH XUMHYECKOH MOCYIBI U 000PyI0-
BaHMSI.

6 IIpon3BOANTH BEIYUCIICHHUS 110 XUMHUYE-
CKHM ypPaBHEHUSIM.

6 Vcrionp30BaTh NP BHITTOJIHEHUH
y4eOHBIX 3aJlaHU TEKCTHI YUeOHUKA,
crupaBodHble MaTepuaisl (Ileprnognae-
CKYI CUCTEMY XUMHUYECKUX DJIEMECHTOB
J. U. Menneneesa, TaOIHILYy pacTBOPH-
MOCTH KMCJIOT, OCHOBAaHUM U cosiel
B BOJIC, DJICKTPOXUMUYSCKUUN PSIIT
HampsDKEHUN METallIoB).

6 lcionp30BaTh NP BBHITTOJTHEHUH y4e0-
HBIX 33JJaHUN U B IIPOLIECCE MCCIIeI0Ba-
TEIBCKON eI TEILHOCTH HAYYHO-TIOIY-
JISIPHYIO JINTEPATyPy XUMHUIECKOTO
COJIEp KaHUsI, CIIPAaBOYHbIE MaTEpHUAaJIbL,
pecypcenl UnTepHeTra




TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Boluucnenus

— 110 YPaBHCHHUSIM XUMHUYCCKHUX PCAKIIHIA,
— MacCOBOW JOJIH BBIXOJa MPOIYKTa
peakuuu

Tema 5. O61asa xapaKTepu-
CTHKA XMMH4YeCKHX 3JIeMeH-
TOB VA-rpynimsl. A3or,
docdop u ux coeguHEHUSA
()

OO01ast XxapaKTEpUCTHKA 3JICMEHTOB
VA-rpynnel. OCOOEHHOCTH CTPOCHHUS
aTOMOB 3THUX 2JIEMEHTOB, XapaKTEPHBIC
JUISI HUX CTEIICHW OKHUCIICHUS.

A3OT, pactipocTpaHEeHHE B TIPUPOJIC,
¢u3muecKkne U XUMHUYECKUE CBOICTBA.
Kpyrosopot azoTa B mpupo/ie.
AMMUaK, ero GU3NIECKUe U XUMHUYe-
CKHe CBOWCTBA, MOJIydeHHUE U ITPUMEHE-
Hue. Collm aMMOHUS, X (PU3NIESCKUE

W XUMHUYECKUE CBOWCTBA, IPUMCHEHUE.
KadecTBeHHast peakivs Ha HOHBI
aMMOHMS.

A3oTHas kucioTa, e€ pusnueckre

W XUMHYECKHE CBOMCTBa (00IIHe Kak
OpeICTaBUTES Kilacca KMCJIOT U
cnenupuueckue). Mcnonp3zoBanue
HUTPATOB U COJICH aMMOHUS B Ka4eCTBE
MHHEPAJIBHBIX YIOOPECHUM.

6 OOBSCHSITH O0IINE 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB 2JIEMEHTOB
VA-rpynnsl ¥ X COeIMHEHUHN ¢ y4€TOM
CTPOEHHS UX aTOMOB.

6 XapakTepuzoBaTh GU3INISCKUE U
XUMHYIECKHE CBOMCTBA MPOCTBIX
BemecTB azora u pocdopa u ux coenu-
HEHUH (aMMHaKa, coJe aMMOHUS,
a30THOM KHCJIOTBI, HUTPATOB, OKCH/IA
pochopa(V) u pochopHOit KHCITOTHI,
(ocdaToB), crtocoObI UX MTOITYYSHUS,
IIPUMEHEHUE U 3HAYECHUE B IIPUPOAE
Y )KU3HH YeJIOBEKa.

6 OnpenensiTh MOHBI aMMOHUS U (poc-
(aT-noHbI B pacTBOpE.

6 OOBSICHATH CyITHOCTH DKOJIOTHISCKUX
po0ieM, CBA3aHHBIX C HAX0XKJACHUEM
coeanHeHuit azora u dpocdopa B
OKpyJKarollel cpene.




Xumudeckoe 3arpsisHeHHNe OKPY Karo-
LIe# cpeabl COCIMHECHUSIMU a30Ta
(KHCIIOTHBIE TOXKIH, 3arpsI3HEHHE BO3ITy-
Xa, MOYBbI U BOJIOEMOB).

docdop, autoTportHEIe MOAUDUKAITINT
docdopa, puznueckue u XUMHUIESCKHE
CBOMCTBA.

Oxkcun ¢pochopa(V) u pochopnas
KHCIJIOTa, (PU3HYECKUE M XUMHYCCKHE
CBOWCTBa, noyrydeHue. KadecTBeHHas
peaxumst Ha pocdaT-uHOHBI.
Hcnons3oBanue pocdaroB B kKauecTBe
MUHEPAIBHBIX YAOOpEHUN. 3arpsi3sHEHHUE
MPUPOIHBIX BOJTOEMOB (ochaTamu.

JleMoHCcTpanuu

Konnexmuu: ¢pochop u ux coequHCHHUS.
B3aumoneiicTBue KOHIEHTPUPOBAHHON
a30THOI KHUCJIOTBI C MEJIBIO.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamophsie onvimuwi:

1. BsaumoaeicTBue cojieii aMMOHMUS

C MIEJI0YBIO.

2. O3HakoMmJIeHHE ¢ 00pa3aMu a30THBIX
U pochopHBIX yIOOpESHUIA.
Ipaxmuueckasn paboma:

Ne 3. INosrydyeHne aMMHaKa, U3yJueHHe
€ro CBOMCTB.

Botuucnenusn
— [0 YpPaBHEHHUSIM XUMHUYECKUX peak-
N

6 IltaHupoBaTh U OCYIIECTBIISITE HA
OPAKTUKE XUMHYECKHUE SKCIIEPUMEHTHI,
MPOBOIUTH HAOIOACHUS, 1eIaTh
BBIBOJIBI 10 pe3yJIbTaTaM dKCHEPH-
MEHTA.

6 CrenoBaTh IIpaBUjiaM Oe30macHOM
paboTHI B 1a60paTOpPHUH IIPHU UCTIOIB30-
BaHUU XUMHYECKOU ITOCYBI H 000PY10-
BaHMUS.

6 IIpon3BOANTH BBIYUCIICHUS 110 XUMUYE-
CKUM ypaBHEHUSIM.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3aJlaHU TEKCTHI YUCOHUKA,
CIIpaBOYHBIE MaTepHaibl (IepHoauIe-
CKYIO CHCTEMY XHUMHYECKHUX JIEMEHTOB
J1. 1. Menneneesa, TaOIHUIly paCTBOPHU-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIT
HaMPsDKEHW METaJUIOB).

6 Vcrionp30BaTh NP BHITTOJIHEHUH
y4eOHBIX 3aJaHUi U B IIpoIlecce
HCCJIEIOBATEIILCKOM 1eATeIbHOCTH
HAaYYHO-TIONYJISIPHYIO JIATEPATYPy
XAUMHUYECKOr0 COJIep KaHusl, CIIpaBOY-
HBIE MaTepHaIlbl, pecypchl IHTEpHETA




TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Tema 6. 06112 XapaKTepuc-
THKa XUMH4YeCKHX 3JIEMeH-
TOB IVA-rpynnsl.

Yriiepoj u KpeMHUI U UX
coeAUHEeHUS

8w

VYriaepon, alIoTpoIHble MOAU(DUKA-
MU, PACIIPOCTPAHCHUE B MPUPOE,
(pHU3NUECKHE U XUMHUYCCKUE CBOICTBA.
Ancop6buus. Kpyrosopot yriepoaa

B IIPUPOJIE.

Oxcunpl yriepona, ux GHU3HISCKHe

1 XMMHYECKHEe CBOHCTBA, UX JASHCTBHUE
Ha YKUBBIE OPTaHU3MBI, IT0JIy4YSHHE

H TIpUMEHEHHE. DKOJIOTUIEeCKue pode-
MBI, CBSI3aHHBIE C OKCHOM YTJIEpO-
na(IV); rumore3a riiob6aibLHOTO MOTEIIe-
HUSI KJIUMAaTa; MapHUKOBBIN 3 deKT.
VYronbHast KUCIIOTa U €€ COJIH, X
(ur3nUecKkre U XUMHYECKHE CBOMCTBA,
noy4deHne u npumeHenne. KauectBeH-
Hasl peakIys Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY,
MEIWIUHE, MPOMBIIUICHHOCTH, CEIb-
CKOM XO3sIiCTBE.

IlepBoHayanbHbIE TOHATUS 00 OpraHu-
YEeCKHUX BEIIeCTBaxX KaK O COCIUHEHHSIX
yriepoaa: OCOOEHHOCTH COCTaBa U
ctpoenus. I[lonsitue o GuonorndeckKu
Ba)XHBIX BEIIECTBaX: JKHUpax, OelKax,

6 OOBSICHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHHUU CBOWCTB 3JIECMEHTOB

IVA-rpynmnel u ux coeiuHeHui ¢ yué-

TOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (QU3NISCKUC

U XUMHYECKHE CBOMCTBA MPOCTHIX

BEILIECTB yIJIepoJia U KPeMHHUS U UX

coeMHEeHUH (OKCUIOB yriepo/a,

YTOJIBHOW KHUCIOTHI, KapOOHATOB,

OKCHJa KPEMHHSI, KDEeMHHUEBOW KHCJIIO-

ThI, CHJINKATOB), CIIOCOOBI MX TOJIy4e-

HUsI, PUMEHEHHE U 3HAUYCHUE B

OPHUPOJIE U )KU3HU YeJIOBeKa.

OmnpenensTh KapOOHAT- U CHINKAT-

HOHBI B PacCTBOpE.

6 OOBACHATH CYIIHOCTBH DKOJIOTUYECKUX
Mpo6IeM, CBSI3aHHBIX C HAXOXKICHUEM
YTJICKHUCIIOTO Ta3a B OKPY KAIOIIeH
cpene.

6 nmrocTpupoBaTh B3aUMOCBS3b
HEOPraHWYeCKUX COeIUHEHHUH yriiepoaa
M OPraHUYEeCKUX BEIIECTB.

6 [InanupoBaTh U OCYIIECTBIISITH Ha
MIPaKTUKE XUMHYECKHE dKCIIEPUMEHTEHI,

o

o




yriieBonax. MaTepuajibHOE €IHHCTBO
OpraHUYEeCKHUX M HEOPTaHHUIECKHUX
COE€IMHEHUH.

Kpemunii, ero ¢pusudeckue u XuMude-
CKHE CBOWCTBA, MOJIy4YCHHUE U MPUMEHE-
HHE B DJICKTPOHHUKE.

CoenrHEeHNs KPEMHUsI B IIPUPOJIC.
OO0mme npeacTaBIeHUus 00 OKCUIe
kpemHsI(IV) m KpeMHHEBOH KHCIIOTE.
CHuKaThl, UX UCHOJIB30BaHUE B OBITY,
MeJMIIMHE, TPOMBIIIIICHHOCTH. Bax-
He#IIMe CTPOUTEIbHBIC MaTEPHAIBL:
KepaMHKa, CTEKJIO, IIEMeHT, OSTOH,
s)kee300eToH. [IpobiieMbl Oe3011acHOrO
HMCTIOJIB30BAaHUSI CTPOUTEIIBHBIX MaTe-
pHAaJIOB B MOBCEIHEBHOM KU3HU.

JleMoHCcTpanuu

Mopenu KpucTaaaIndecKuX peméTok
anmMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOnust pacTBOPEHHBIX BEIISCTB
akTUBUpOBaHHBIM yrjéM. IIporusoras.
Buaeomarepuansl: cuamukaTrHasi mpo-
MBIIIICHHOCTb.

Mojienn MoneKysl OpraHu4ecKux Be-
IIECTB.

JlaopaTopHble U NMPAaKTU4eCKue paboThbl
Jlabopamopnuviii onvim:
KauecTBennas peaknus Ha Kap6OHaT-I/IOH.

MPOBOINUTE HAOJIIOEHUSI, ejIaTh
BBIBOJBI ITO PE3yIbTaTaM SKCIIEPUMEHTA.

6 CienoBars IpaBuiIaM Oe30ITacHOM
paboTHI B 1a60paTOpPHUH IIPHU UCTIOIB30-
BaHUU XMMHUYECKOH MOCYBI U 000PyI0-
BaHUS.

6 Vcrionp30BaTh NPHU BEITTOJIHEHUHN
Y4eOHBIX 3aJaHUN TEKCTHI yueOHUKa,
crupaBodHble MaTepuaisl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. 1. Menaeneesa, Tabinily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAaHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HaMPsDKEHUI METaJLUIOB).

6 Vcrionp30BaTh NP BHITTOJIHEHUH
Y4eOHBIX 3a/JaHUI U B IIPOIecce
HCCIIeJOBATEIbLCKON NeATEITbHOCTH
HAay4YHO-TOMYJIIPHYIO JIUTEPATY Py
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HbIe MaTepHuaJibl, pecypchl lHTepHeTa




TeMBbl, pACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Ilpakmuueckue pabomuwi:
Ne 4. TlonydyeHHue yIJI€KHUCIIOro rasa.

KauecTBenHas peaKkuus Ha I(ap6OHaT'I/IOH.

Ne 5. Pemienue skcnepuMeEHTATbHBIX
3aj1a4 no reme «Hemeramnbm.

Bovtuucnenusn

— 10 YPaBHEHUSIM XUMHUUYECKUX peak-
U, €CIIW OOWH U3 PEarcHTOB JIaH B BUJIE
BOJIHOT'O PAcTBOpAa C U3BECTHONH MacCOBOM
noJeun

Paszzaen 3. MeTasibl U Ux coeauHeHus (20 u)

Tema 7. O61IHe cCBOMCTBa
METaJIJIOB

(49

O6mast XxapaKTepUCTHKa XUMHISCKUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosoxenus B [lepunognueckoii
CUCTEME XUMUYECKHUX DJIEMEHTOB

JI. 1. MenjeneeBa u CTpO€HHSI aTOMOB.
Crtpoenune MeTayuioB. MeTamnnueckas
CBs3b U METaJUIMYecKas KpucTauinde-
cKas peléTKa. DJICKTPOXUMUYCCKUN
psia HanpshKeHu MetauioB. Pusnye-
CKHME M XUMHUYECKHE CBOMCTBA METAJIJIOB.
O61m1He crrocoObl TOTYYSHUSI METaJIOB.

6 PackpbIBaTh CMBICIT U3y9aeMBbIX
NOHSITUH U IPUMEHSTH 3TH TTOHSATHS
IPU OMUCAHUU CBOMCTB BEIISCTB U UX
MMpeBpAaleHUH.

6 OOBSICHITH O0IIHEe 3aKOHOMEPHOCTH B

W3MEHEHHUU CBOWCTB DJIEMEHTOB-METAJI-

JIOB U UX COEIMHEHUM ¢ y4&TOM CTpoe-

HHSI UX aTOMOB.

XapaKTepu3oBaTh CTPOCHHE METAJIJIOB,

o0mme Gu3nYecKue u XUMHUISCKHUE

CBOICTBA METAJLIIOB.

o




TToHsiTHE O KOPPO3UU METAIIOB U
OCHOBHEBIE CITOCOOBI 3aIIIUTHI OT KOPPO-
3un. CrutaBel (CTadb, YyTr'yH, JIOPaTIOMH-
HUN, OpoH3a), UX IPUMEHEHHE B OBITY U
MIPOMBIIIUICHHOCTH.

JleMoHCcTpanuu

O3HaKkOMJICHHE ¢ 00pa3aMu METAJIOB U
CIJIAaBOB, UX (PU3MYSCKHUMH CBOWCTBaMH.
Mopenu KpucTayIndecKuX peréTok
METaJlJIOB.

Buaeomarepuainsl: KOppO3HsT METaIOB.

JlaGopaTopHble U MPpaKTUYECKHUE
pa6oThbl

Jlabopamopnuvie onbimui.:
O3HaKoMJIeHHE ¢ 00pa3laMy CIJIaBOB
METasIoB.

3aBUCHUMOCTh CKOPOCTH PEaKIInU
MeTaia ¢ KUCIOTOH OT IIPUPOJIBI
MeTaia.

Boiuucnenun

— I10 ypaBHeHl/IS{M XUMHUUYCCKUX peaK—
LIUH, €CJIU OJIMH U3 PEareHTOB COJIEPXKUT
IpUMECH

6 XapaKTepHu30BaTh O0IIHE CITOCOOBI
TOJIyYSHHSI METAJIOB.

6 CrenoBaTh IIpaBUjIaM Oe30MacHOM
padoThI B Ta0OpaTOPHUHU IIPHU UCIIOIB30-
BaHUH XUMHYECKOU MOCYIBI U 000pyI0-
BaHUS.

6 IIpon3BOANTH BBIYUCIICHHUSI IO XUMHUYE-
CKHUM yPaBHEHUSIM.

6 Vcrionp30BaTh NPHU BEITTOJIHEHUHN
y4eOHBIX 3aJlaHU TEKCTHI YUCOHUKA,
crnpaBodHble MaTepuaisl (Ilepuognye-
CKYIO CHCTEMY XHUMHUYECKHUX DJICMEHTOB
J. 1. Mennaeneesa, Tabinily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIE, DJIEKTPOXUMHUIECCKUU PsIT
HaMPsDKEHUI METaJLUIOB).

6 Vcrionp30BaTh MPHU BEITTOJTHEHUHN
yIeOHBIX 3aJaHHUI U B IIpoOIlecce
HCCIIEJOBATEIbLCKON NeATEITbHOCTH
HAYy4YHO-MOIYJISIPHYIO JIUTEPATyPy
XAUMHUYECKOr0 COJIep KaHusl, CIIpaBOY-
Hble MaTepuaisl, pecypcsl HTepHera

Tema 8. BaxkHelue MmeTaJsi-
JIbI 1 UX COeIUHEHUA
(16 9)

[Ilemounbie meTaiuibl. [lomoxxenue B
Ilepuoauueckoit cucteMe XMMHUYECKUX
snemMeHToB Jl. 1. MenneneeBa, ctpoeHue
atoMoB. Haxoxxnenue B mpupoje.

6 OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB 3JIECMEHTOB-METaJI-
JIOB B rpyInax ¥ UX COCIMHEHUN C
Y4ETOM CTPOCHHUSI UX ATOMOB.




TEeMBbI, PACKPBIBAIOIIHE
JAaHHbIMpa3aen
NporpaMmsbl,

U KOJINYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

dusznyeckrue 1 XUMHUUYECKUE CBOMCTBA
(Ha TIpUMepe HaTpus U Kaius). OKCUIbl
M TUAPOKCHUIBI HAaTpHsI U Kanwus. [Ipume-
HEHHE IIEJIOYHBIX METAJIOB U UX
COEIUHEHUM.

[IlenouHO3eMenbHbIEC METAJUIBI MarHui
U KaJIbIUi, cTpoeHue atoMos. Ilomoxe-
Hue B [lepnoanueckoit cucreme Xxummuue-
ckux nnemeHToB [l. 1. Menpaeneena.
Haxoxnenue B npupoge. ®usuueckue u
XMMHUYECKHe cBoMcTBa. Baxkuelme
COCWHEHMS KaJIbInsl (OKCUI, THIPOK-
cu, cosin). JKECTKOCTh BOJIBI U CITOCOOBI
e€ ycTpaHeHUsI.

Amomunuii. [Tonoxxenue B [lepuoanue-
CKOU CHCTEeME XMMHUYECKHUX DJIEMECHTOB
J1. 1. MenneneeBa, CTpOCHHUE aTOMa.
Haxoxnenue B npupojse. @Pu3ndeckue u
XUMHUYECKHE CBOMCTBA. AMGOTEpHBIC
CBOMCTBa OKCHJIA ¥ TUJIPOKCHIA.
Keneso. Ilonoxenue B Ilepuonunueckoit
CHUCTEME XMMHYECKHUX 3JIEMEHTOB

J. 1. Menneneesa, CTpoeHHE aToMa.
Haxoxaenue B npupone. dusuyeckue

6 XapakTepu3oBaTb GU3NIESCKUE U XU-
MHUYECKHE CBOMCTBA MPOCTHIX BEIISCTB
METaJJIOB U UX COeIMHEHUH (OKCHUIOB,
THAPOKCHIOB, COJICH), CITOCOOBI UX
MIOJIy9YeHHsI, IPUMEHEHHUE U 3HAUCHNE
B IPUPOJIE U )KU3HU YEJIOBEKA.

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUECTBEH-
HBIX PEAKIUH{ MOHBI METAJUIOB (MarHus,
AJTFOMUHUS, IIHHKA, KeJIe3a, MESJIH ).

6 IlnanupoBaTh U OCYIIECTBIISITh HA
MIPaKTUKE XUMHUUIECKHE SKCIIEPUMEHTHI,
NpOBOAUTH HAOIIONEHUS, AeJIaTh
BBIBO/IBI I10 Pe3yJIbTaTaM 3KCIIEPUMEHTA.

6 CireoBath IpaBUiIaM Oe30MacHoO pado-
ThI B 1a00OpaTOPHH MPH UCITOJIH30BAHUHU
XHMHWYECKOM MOCYIbI U 000PYT0BAHUSI.

6 ITpon3BOIUTE BEIYUCIICHHS IO XUMHUIE-
CKUM yPaBHEHUSIM.

6 BricTpauBath pa3zBEPHYTHIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManmio u3 ydeOHMUKA U CIIPaBOY-
HBIX MaTE€pPHaJIOB, TPAMOTHO HUCIIOJIb30-
BaTh U3YyYCHHBIA NOHATUNHBIA amnmapar
Kypca XUMHH.




1 XUMHYECKue cBorcTBa. OKCHIBI,
ruAPOKCUIBI U coin xere3a(ll)
u xerne3a(Ill).

JleMoHCcTpanuu

B3aumopaeiicTBue HaTpusi ¢ BOAOM.
OkpalBaHue IJIaMEeHU WOHAMH HaTpUs
W KaJIusl.

OkpamuBaHue MJIaMeHU HOHAMU
KaJbIHsI.

BzaumoaelicTBue okcua KajabIus C
BOJIOM.

Buneomarepuansl: ropeHUe xKeje3a B
KHUCJIOPOJIC U XJIOpE.

JlabopaTopHble U NPpaKTU4YeCKUe paGoThbl
Jlabopamopnvie  onvimowi:
O3HakoMJIeHHE ¢ O0pa3lamMu aTFOMHHUS
M €ro CILIABOB.

AwmMpoTepHbIe CBONWCTBA THIPOKCHIA
AITFOMUHUS.

KauecTBeHHBIE peakIIMM Ha UOHBI
JKeresa.

Ilpakmuueckue pabomuwi:

Ne 6. JKEcTKOCTE BOZBI M METOIBI €€
yCTpaHEHHUs.

Ne 7. Pemienue 3KkcnepuMEHTaIbHBIX
3aj1a4 1o TeMe «MeTaJib.

Boiuucnenun

— 110 ypaBHeHI/lﬂM XUMHUYCCKUX peaK—
U, €CJIU OUH U3 PEarcHTOB AaH B
HU30BITKE WJIU COJCPKHUT IPUMECH;

— MacCOBOM JI0JIM BbIX0/4a HPOJSYKTa
peakuuu

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
YJeOHBIX 3aJaHUH U B IIpoIlecce
HCCIed0BaTEIbCKON NesTeIbHOCTU
HAyYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPIKAHUSI, CIIPaBOY-
HBbIE MaTepHanbl, pecypcsl MHTepHETa




TeMBbl, pacKpbIBalolue
JAaHHBIMpasae
NMpOrpaMMmsbl,

U KOJIMYECTBO YacoB,
OTBOAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEeJIbHOCTU
06Gy4YaloIxcsa

Paspeu1 4. XumMuda U okpy»kawinas cpega (3 1)

Tema 9. BemiectBa U MaTepu-
aJIbl B )KU3HHU YeJI0OBeKa
Bw

HoBble MaTepuasbl 1 TEXHOJIOTHH.
BertectBa 1 MaTepHalibl B IOBCCTHEBHOM
JKU3HHU YeJIOBeKa. XUMUS U 3I0POBBE.
Be3onacHoe UCIIOIB30BaHIE BEIIECTB

U XUMHUYECKUX PEaKLHii B OBITY.
ITpupogHbIe HCTOYHUKH YTIEBOIOPOIOB
(yromnb, MpUPOAHBIN Ta3, HEPTH),
MPOJYKTHI UX MepepabOTKH, UX POJIb

B OBITY W TIPOMBIIIIJICHHOCTH.

OCHOBBI 9KOJIOTHYECKONU TPAMOTHOCTH.
XHUMHUYECKOE 3arpsi3HEHUE OKPY>Karo-
mei cpeasl (MpeaeiibHO IOy CTUMAsT
KoHIeHTpanus Beniects — [1JIK).

POJ'[]) XUMHUHU B peIJ_IeHl/Il/I DKOJIOTHUYCCKHUX
nmpobiem

6 XapaKTepu30BaTh POJIb XUMHH B pa3-
JIMYHBIX chepax IesaTSIILHOCTH JIOJICH,
OCHOBHBIE BEIIIECTBA U MaTEepPHAJIbI,
IIPUMEHSIEMbIC B )KU3HH COBPEMEHHOTO
4eJI0BeKa.

6 OOBSICHATH yCIIOBUS 0€30IIaCHOTO
HMCTIOJIb30BAHUS BEIIECTB U XUMHUYe-
CKHX pEaKIIui B OBITY.

6 AHaAITM3UPOBATH U KPUTHUYECKU
OILICHUBAaTh MH(OPMAIHIO O BIMSHUH
IIPOMBIIUIEHHOCTH, CEJILCKOT'O XO3sIH-
CTBa, TPAHCIOPTA U Jp. HA COCTOSTHHE
OKpY>Karouieil cpeaspl.

6 YMeTh OKa3bIBaTh IIEPBYIO ITOMOIIb ITPH
XUMHUYECKHX 0KOTaX M OTPABJICHUSIX.

6 ITpuHUMAaTh y4acThe B 0OCYKICHUU
npo0JieM XUMHYECKOH U PKOJIOrnye-
CKOU HamnpaBJICHHOCTH, BbICKa3blBaThb
COOCTBEHHYIO ITO3HUIIMIO 10 ITpodiieMe U
IpeiaraTb BOSMOXHBIC ITyTH €€
pemeHus







		2022-09-04T10:47:54+0400
	009bbd74f2f8858527
	Дынина Н.Г.




