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HOACHUTEJIBHASA 3AIIUCKA

Pabouass mporpamMma mo xumMuu ais oOydaromuxcsi 8-9 KiaccoB cocTaBiieHa Ha ocHOBe TpeOoBaHMI K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOIO 00IIero o0Opa3oBaHus, NpelcTaBiIeHHBIX B denepallbHOM TOCyIapCTBEHHOM
00pa30oBaTENbHOM CTAHJAPTE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, C YYETOM paclpeAes€HHBIX M0 KiaccaM MPOBEPSIEMbIX TPeOOBaHMUM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 0Opa30oBaTENbHONM MpPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHUsS U 3JIEMEHTOB COJAEpXKaHUS,
MpE/ICTaBICHHBIX B YHUBEPCAIBHOM KOJIU(PUKATOPE MO0 XUMHH, a TaKKe Ha ocHOBE [IprMepHOil mporpaMMbl BOCIIUTAHUS 00YYaIOITUXCS
IpU TOJYYEeHUH OCHOBHOTO oOImero ooOpazoBanus u ¢ yuétom KoHuenuuu mnpenojaBaHusi ydeOHOro mnpeamera «XuMUsS» B
oOpa3oBaTenbHbIX oOpranu3zanusx Poccuiickoit ®denepanuu, peaiu3yomUX OCHOBHBIE 001eo0pa3oBaTeibHble NPOrpaMMbl (YTB.
Pemennem Komnerun Munnpocsemenus Poccun, nporokon ot 03.12.2019 N [1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMUSD»

Bxnan yuebHoro mpenmera «XuMus» B AOCTHKEHHUE LI€JIe OCHOBHOrO 001iero oOpa3oBaHus OOYCIIOBJIEH BO MHOTOM 3HAa4€HHEM
XUMHYECKOW HAyKH B TO3HAHUM 3aKOHOB MPUPOJBI, B PA3BUTHH TMPOU3BOAUTENBHBIX CHUJ OOIIECTBA M CO3/JaHUU HOBOM 0a3bl
MaTepuaibHON KyJIbTYpHI.

XuUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpOCTpaHWIa CBOE BIMSHUE HA BCE 00JIACTH YEIOBEYECKOTO CYIIECTBOBAHMUSI,
3ajlaja HOBO€ BUJICHHE MHPA, CTajla HEOTHhEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYJIbTYPhI, HEOOXOAMUMBIM YCIOBHEM KU3HU OOIIECTBA:
3HaHUE XUMHH CITYKUT OCHOBOU it OPMUPOBAHUSI MUPOBO33PEHUS YETIOBEKA, €0 MPEICTaBICHUN O MaTepUaIbHOM EUHCTBE MHPA;
BXHYIO POJIb UTPAlOT (OpMUPYEMbIe XUMUEH MPEACTABICHUS O B3aUMOMPEBPAIICHHUSIX SHEPTHUU U 00 IBOJIIOIIUU BEUIECTB B MPUPOIE;
COBpEMEHHAass XHUMHS HalpaBlieHa Ha peIlIeHHe TrI00albHBIX TPOOJEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM,
HHEPreTUYECKON, TUIIEBOM U HKOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3[paBOOXPAHECHHUS.

B ycnoBusix Bo3pacTaroniero 3Hau€HUsS XUMHH B KM3HH OOIIECTBA CYIIECTBEHHO IMOBBICHIIACH POJIb XMMHYECKOTO OOpa3oBaHUSI.
B mane conpanuzaiu OHO SBJISIETCS OJTHUM U3 YCJIOBHUI ()OPMHUPOBAHUS WHTEIUICKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY YEJIOBEKY XWUMHUYECKHE 3HaHUS HEOOXOAMMBI MJisi TPUOOpeTeHUs OOIIEKYIbTYPHOTO YPOBHS, IO3BOJISIOIIETO
YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO YYacTBOBAaTh B MHOT'0OOpPa3HOW >KM3HU OOIIECTBA, JJII OCO3HAHMS Ba)KHOCTH
pPa3yMHOT'0 OTHOIICHHSI K CBOEMY 37I0POBBIO M 3JI0POBBIO JIPYTUX, K OKPYXKAIOIIEH MPUPOJAHON Cpejie, il TPaMOTHOTO TTOBEJCHUS TIPU
WCIIOJIb30BaHHUH PA3JIMYHBIX MATEPHATIOB U XUMHUYECKUX BEIIECTB B MIOBCETHEBHOM YXKU3HMU.

Xumuueckoe 00pa3oBaHHe B OCHOBHOW IIKOJIE SIBIISIETCS 0a30BBIM IO OTHOIIEHHUIO K CHCTEME OOIIEr0 XMMHUYECKOro 00pa3oBaHUS.
[ToaToMy Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peallu3yeT MPUCYIIHE OOMIEMY XUMHYECKOMY OOPa30BaHUIO KIIOYEBBIC IEHHOCTH,
KOTOpPBIE OTpakarOT TOCY/IapCTBEHHBIC, OOIICCTBEHHbIE W WHAMBHUIAYaJbHBIC MOTPECOHOCTH. DTUM OMpPEACISIETCS CYIIHOCTh OOIIen
CTpaTeruu 00y4eHus, BOCIUTAHUS ¥ PA3BUTHsI O0yUYaAIONUXCS CPEACTBAMU yU4eOHOTO MpeMeTa « XUMHUSD.

Nzydenne mpeamera: 1) cmocoOCTBYyeT peanu3alnd BO3MOXKHOCTEH JIsE CaMOpPa3BUTHS M (POPMUPOBAHUS KYIbTYphl JTUYHOCTH, €€
obmiel 1 QyHKIIMOHATBLHON TPaMOTHOCTH, 2) BHOCUT BKJIAJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEW MOJPOCTKOB,
HAaBBIKOB HX CaMOCTOSITEIIbHOM y4eOHOW AESATEIBbHOCTH, JKCIEPUMEHTATBHBIX U HCCIIEIOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX Kak



B [TIOBCEIHEBHOMW >KM3HU, TaK U B MPOPECCUOHATBLHOMN JEATENBHOCTH; 3) 3HAKOMHUT CO CIEUU(PUKON HAyYHOTO MBIIUIECHUS, 3aKJIabIBAET
OCHOBBI II€JIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOJIBI U YEJOBEKa, SIBISIETCSI OTBETCTBEHHBIM ATarioM B (OPMUPOBAHUHM €CTECTBEHHO-
HAay4YHOU TPAMOTHOCTU MOAPOCTKOB; 4) CrIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIECHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPHUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTMYECKOE 00pa30BaHKE IIKOIbHUKOB.

HasBannele HampaBieHuss B OOYy4YeHMM XHUMHUU OOECIIEUMBAIOTCS CHEHU(PUKON colepKaHHusl TMpeaMeTa, KOTOPBIA SBISETCS
neAarornyecky aanTUPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKM XMMUU Ha OIpeIeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HAa OCBOEHUE 00YYAIOIIMMHUCS OCHOB HEOPraHMYECKOW XUMUU U HEKOTOPBIX MOHATUHN U
CBEJICHUH 00 OTJENbHBIX O0BEKTAaX OPraHUYECKON XUMUHU.

CtpykTypa coaep:xkaHus npeamera chopMUpOBaHA Ha OCHOBE CUCTEMHOTO MOJXo/a K ero uydeHuto. CopepxaHue CKIaIbIBaeTCs U3
CUCTEMBI OHITHI O XUMHUYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMbI MOHATUN O XUMHUECKOU peakuuu. O0e 3TH CUCTEMBbI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIMUIY IOCIEI0BATENBHOIO PA3BUTHUs 3HAHUU HAa OCHOBE TEOPETHMUECKHUX IPEICTAaBIECHUN Pa3HOTO YpPOBHS:
aTOMHO-MOJIEKYJIIDHOTO Y4Y€HHs KaK OCHOBBI BCEro ecrtecTBo3HaHwus, ypoBHsi Ilepuommueckoro 3akona /[[. M. MengeneeBa Kak
OCHOBHOTO 3aKOHa XUMHH, YYCHHsS] O CTPOCHHU aTOMa U XMUMHYECKOW CBS3H, MPEJCTABICHHUA 00 SJIEKTPOIUTHYECKOU TUCCOLUALIUU
BELIECTB B pacTBOpax. TeopeTuyecKkue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IMOJTYYEHHBIX U OCMBICIEHHBIX (DAKTOB,
pPa3BHUBAIOTCS TMOCJIENIOBATEIBHO OT OJIHOTO YPOBHS K JPYrOoMy, BBITIONHSASA (YHKIIUU OOBSICHEHUS M TPOTHO3HPOBAHUS CBOWCTB,
CTPOEHHMS M BO3MOXKHOCTEN MPAKTUUECKOT0 IPUMEHEHHUS U MOTYyUYEHHS U3y4aeMbIX BEIIECTB.

Takass opraHu3zauus cojaepKaHHUsl Kypca CIOCOOCTBYET IMpPEACTABICHUI0O XMMHUYECKOW COCTABIISIONIEH HaydHOW KapTHUHBI MUpa B
joruke e€ cucteMHOM npupobl. TeM caMmbIM 00ecTieunBaeTcss BO3MOKHOCTh (POPMUPOBAHUS Yy 00yHAIOUIUXCS [IGHHOCTHOTO OTHOIICHMUSI
K Hay4HOMY 3HaHUIO M METOJaM IIO3HaHUs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHHUE COJEP)KAHUS Kypca IPOUCXOIUT C
MPUBJICYCHUEM 3HAHUHN U3 paHee U3yUeHHbIX KypcoB: «Okpyxaroumii Mup», «buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

HEJIM U3YYEHUA YYEBHOI'O IPEJAMETA «XUMMWUSA»

K nHampaBieHHi0 NepBOCTENIEHHOW 3HAYMMOCTH MpPU pealu3aluu o0pa3oBaTeiabHBIX (QYHKIUH mpenMera «XUMHS» TPaJULUOHHO
OTHOCST (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOM HaYKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOM AesITeTbHOCTH
YyeJloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajaya IpeaMera COCTOMT B (DOPMUPOBAHMM CHCTEMbl XMMHUYECKHX
3HAHUM — Ba)XKHEUIIUX (PaKTOB, MOHATHUN, 3aKOHOB M TEOPETHUYECKUX IOJIOKEHUH, TOCTYMHBIX 00O0OIIEHUIH MHUPOBO33PEHUYECKOTO
XapakTepa, A3blKa HAayKd, 3HAaHUH O HAYYHBIX METO/JaX M3YYEHHUS BEUIECTB M XHMHUYECKHX pEakiuii, a Takke B (OPMUPOBAHUHU U
pa3BUTHM yMEHUH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C IJJAHUPOBAHWEM, HAONIOJCHHEM M TPOBEACHHEM XUMHYECKOTO
AKCIIEPUMEHTA, COOII0IEHNEM MIPAaBHII 0€301aCHOTO OOpaIlEHUs C BEIIECTBAMH B MIOBCETHEBHOM JKM3HU.

Hapsiny ¢ aTuM nenu m3ydeHus ImpeiMera B IMPOrpaMMe YTOYHEHBl U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPHUTETOB B CUCTEME
OCHOBHOTO 001ero oopasoBanusi. CerogHsi B 00pa3oBaHUU 0CO00 3HAYMMOI MPHU3HAETCSA HANPaBICHHOCTb OOY4YEHHs HA pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POopMHUpOBaHME €€ MHTE/UIeKTa M oOuieil KynbTypbl. OOyuyeHHWE YMEHHIO YYUTHCS W MPOJOJIKATh CBOE
o0pa3oBaHuE CaMOCTOSITEIBHO CTAHOBUTCS OJJHOM U3 BaXKHEUIINX (PYHKIUN y4EOHBIX MPEIMETOB.



B ¢BsI3u ¢ 3TUM IIpH U3yYEHUHU IIPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HaU€HNUE TPUOOPENN TaKue LEeNH, Kak:

(dbopMHpOBaHNE UHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY

NPUHATHIO PELIEHUH, CIIOCOOHOM alaliTHPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIIOBUSAM KU3HH;

HaMpaBJIeHHOCTh 00Y4YEHUs HAa CUCTEMAaTHYECKOE MTPUOOILEHUE YUALUXCs K CAMOCTOSITEIbHON TO3HABATEIBHOMN 1€ATEIbHOCTH,

HAy4YHBbIM METOJaM MO3HaHUs, POPMUPYIOIUM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEN K XUMUMU;

o0ecrieueHue ycJIoBuUil, CIOCOOCTBYIOLINX MPUOOPETEHNIO 00YyUaOLIMMHUCS OIbITa PAa3HOOOPAa3HOM 1EATENbHOCTH, IO3HAHUS U

CaMOIIO3HAaHMsI, KIIFOUEBBIX HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIHH), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJISl pa3JIMYHbIX BUIOB

NEeSATENbHOCTH;

(dopmMupoBaHHEe YMEHUI OOBSCHATH U OLIEHUBATH SIBICHUS OKPY>KAIOILIEro MUpa Ha OCHOBAaHUM 3HAHUN U OIBITA, MOJIYYEHHBIX IpU

U3YYCHUH XUMUHU;

dopmupoBaHKe y 00yJarOMUXCsl TyMaHUCTHUECKUX OTHOIICHUH, TOHUMaHMsI LIEHHOCTH XUMUYECKUX 3HaHUH NSl BBIPAOOTKH

HKOJIOTUYECKH 11€1€CO00Pa3HOro MOBEAEHHS B OBITY U TPYAOBOM JESATEIBHOCTH B LENISIX COXPAHEHUS CBOETO 3/10POBbS U

OKpYKaroIIeH MPUPOIHON CPEBI;

pa3BUTHE MOTHBALIUU K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHSI 00IIEUEIIOBEUECKUX

LEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(HIIA U HAIIPABJICHHOCTH TAaJbHEHIIET0 00 yUeHUsI.

MECTO YYEBHOI'O TIPEJIMETA «XUMUS1» B YYHEBHOM I1IJIAHE

B cucteme oOmiero oOpa3oBanus «XUMHUs» MPU3HAHA 0043aTeIbHBIM Y4eOHBIM MPEIMETOM, KOTOPBIH BXOJUT B COCTaB MPEAMETHON
obnactu «EcTecTBEeHHO-Hay4HbIE PEIMETHD.

VY4eOHBIM MIaHOM Ha €€ n3ydeHue oTBeieHo 136 yueOHbIX 4acoB — M0 2 4. B HEJIeNI0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

COAEPKXAHUE YYEBHOI'O TIPEIMETA

8 KIIACC

ITepBoHavaabHbIe XMMHYECKHE TIOHATHSA

[IpenmeT xumuu. Ponbp XxuMuM B KW3HU 4ejoBeka. Tena u BemiecTBa. DU3MUECKHE CBOMCTBA BEHIECTB. ATperaTHoOe€ COCTOSHUE
BemiecTB. [loHsATHE 0 MeTOAAaX MO3HAHUS B XUMUU. XUMUS B cCUCTeMe HayK. UncThie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecei.

ATOMBI M MOJIEKYJIBI. XUMUYECKUE 3JeMeHThl. CUMBOJIBI XUMHUYECKUX 3JeMEeHTOB. IIpocThie M clOXKHBIE BewiecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumnueckas ¢opmyina. BaleHTHOCTP aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTEIbHAS
aToMHas Macca. OTHOcHUTEIbHAs MOJIEKYIISIpHAst Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHNUU.

dusnyeckue U XUMHYECKHE SBJICHUA. XUMHUYECKas peakius U e€ NMPU3HAKU. 3aKOH COXPAaHEHHUs MacChl BEUIECTB. XHUMHUYECKUE
ypaBHeHUs. Kiaccudukarus XuMI4ecKUX peakuuil (CoeIMHEHHs, Pa3IoKeHNs, 3aMeIIeHus, 0OMeHa).



XUMHUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, ¢ MpaBuiaMu pabOThl B JabopaTopuu U mpuémMaMu OOpaIleHus C
7abopaTopHBIM 00OpYAOBaHHWEM; H3yUYE€HHE M OINUCaHue (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIECTB; HAOIIOJCHHE
¢u3nueckux (IIaBjIeHUE BOCKA, TAsTHUE JIbJja, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHACHCALMS BOJbI) U XMMHUYECKHUX (TOpEeHHE
CBEYM, MPOKAIMBAHME MEIHOW IPOBOJOKH, B3aUMOJEHUCTBHE Meja C KUCJIOTOH) sBJICHUN, HAOIIOJEHUE M ONMCAHHME IPU3HAKOB
NPOTEKaHUd XUMHUYECKUX peakluuil (pas3iokeHHe caxapa, B3auMOJICHCTBHE CEpHOM KHCIOTHI C XJIOPUAOM Oapwusi, pa3jioKeHue
runpokcuaa meau(ll) npu HarpeBanuu, B3auMo ielcTBUE Kene3a ¢ pactBopoM coiu Meau(Il)); nzydenue cnocoboB pazneneHust cMecen
(c mOMOLIBI0 MarHuTa, (UILTPOBAHUE, BBINAPUBAHUE, TUCTHILIALMUA, XpoMmarorpadus), NpOBEAEHHE OYHMCTKH IMOBAPEHHOW COJIU;
HaOJI0/ICHNE U ONMCaHUe Pe3yIbTaTOB MPOBEICHUS OMbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl; CO3JaHIe MOJIEIe MOJIEKYI
(1IapocTep>KHEBBIX ).

Baxueiimue npeacTaBuTe/ M HCOPraHUYECKUX BelleCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciopon — sinemMeHT u mpocToe BemecTBO. HaxoxeHue Kuciaopona B HMPUPOJE,
dbusznueckue u xumuyeckue cpoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kuciopoga. CrocoObl MOTy4YeHUs KUCIOpOJa B
naboparopuu u NpoMbIIuIeHHOCTH. KpyroBopot kucinopoaa B npupoje. O30H — amioTpornHast MOAUGUKAIMS KUCIOPOa.

TeroBoil 3QpeKkT XMMUUECKOW peakluuu, TEPMOXUMHYECKHE YpaBHEHUS, 3K30- M 3HJIOTEPMUYECKHUE peakluu. TOIIMBO: Yrojb U
MeTaH. 3arps3HeHue BO3AyXa, YCHICHHE MTapHUKOBOTO P deKkTa, pa3pylieHHe 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpocToe BemiecTBo. HaxoxaeHune Bogopo/ia B Mpupoje, pusndeckue U XMMHUIECKHe CBOMCTBA, IPUMEHEHUE,
cnoco0bl monyyenus. Kucnorst u comnu.

KonnuectBo BeniectBa. Monb. MonspHas macca. 3akoH ABoraipo. MosspHbIil 00b€M razoB. Pac4€Tbl 0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBOWCTBA BOAbl. Boma kak pactBopurens. PactBopsl. HacbelllleHHBIE M HEHACBIIEHHBIE PAacTBOPBI. PacTBOpUMOCTH
BEILIECTB B BOJie. MaccoBasi 107151 BEIIECTBa B pacTBOpe. XUMHUUYECKHE CcBOMcTBA BojAbl. OcHOBaHUA. Poib pacTBOPOB B MPHUPOJE U B
JKU3HM 4estoBeka. KpyroBopot BoJibl B pupo/e. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanusa neopranmueckux coenuHeHuil. Oxcunpl. Knaccugukanus okcuaoB: cosjeoOpasyronie (OCHOBHBIC, KHCIIOTHBIE,
amQoTepHbIe) U HeconeoOpazytomue. HoMeHnknaTypa okcuaoB (MeXIyHapOoaHas U TpUBHaIbHAs ). PU3NUECKHE U XUMUYECKHE CBONCTBA
okcuJ0B. Ilonyuenne okcuoB.

OcHoBanus. Knaccudukanus ocHOBaHUM: HIENOYM M HEpacTBOpUMble OCHOBaHMsS. HoMeHkiaTypa ocHOBaHUM (MEXIyHapOAHAS U
TpuBUalibHAs ). DU3NUYECKUE U XUMUUYECKHE CBOMCTBA ocHOBaHMM. [lomydyeHrie ocHOBaHMIA.

Kucnotsl. Knaccudukamus kucinor. Homenknatypa KucioT (MexIyHapoIHas U TpuBHaibHas1). Puznyeckue U XMMHUYECKUE CBOICTBA
kucnot. Psan aktuBHoctu MetannoB H. H. bekerona. [lonyduenue kucnor.

Conu. Homenknatypa coseil (MexayHapoiHas U TpuBHallbHasA). PU3NUecKue U XUMHUYECKHUEe cBolcTBa coiiel. [lomyuenue coneit.

['eneTndeckas CBs3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUN.

XUMHUYECKUN SKCTIEPUMEHT: KaueCTBEHHOE OIpeEIeNIeHHEe COIepKaHUsl KUCIOpOAa B BO3yXe; MOJIy4eHHe, COOMpaHue, paclo3HaBaHe
U M3y4YeHHE CBOICTB KHCIOPOJa; HAOJIOEHHE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHUS BO3HMKHOBEHUS U MPEKpalICHUS



ropeHus (moskapa); 03HaKOMJIEHHE ¢ oOpa3laMu OKCHUJOB U ONMCAHUE UX CBOMCTB; MOJy4€HHUE, COOMpPAHUE, PACIIO3HABAHUE U U3YUCHHE
CBOMCTB Bojopoja (ropeHue); B3aumopeicTBue Boaopona ¢ okcuaoM Mmenu(Il) (Bo3MOXKHO HCIIONB30BaHUE BUICOMATEPUATIOB);
HaOyoleHne o0pa3loB BEIIECTB KOJMYECTBOM | MOJb; HCCIEJOBaHHE OCOOEHHOCTEM pacTBOPEHUs BEUIECTB C PA3IMYHON
PaCTBOPUMOCTBIO; IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOW JOJEH pacTBOPEHHOIO BEIECTBA; B3aMMOJCHCTBUE BOJIBI C
MeTalylaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAJIOB); OINpEAeNieHHe PacTBOPOB KHUCIOT U WIEJIOYEH C
MOMOIIBI0 MHAUKATOPOB; HCCIEI0BaHNE OOpa3I[0B HEOPTaHMUECKHX BEIIECTB PA3IMUHBIX KJIACCOB; HAOIIO/IEHUE MU3MEHEHUS! OKpPacKU
MHIMKAaTOPOB B PacTBOpPax KUCJIOT W LIEJI0OYEH; u3yueHue B3aumojencTBus okcuaa meau(ll) ¢ pactBopom cepHOil KUCIOTHI, KUCIIOT C
MeTaJUlaMH, PeaKklMil HEeWTpaIu3alMH; MOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOTO METajla JIPYTUM M3 pacTBOpa
COJIM; peLIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHel1ne Kiacchl HEOPTraHUYECKUX COCTUHEHUN».

Ilepuoagnueckuii 3axkoH u Ilepmoamueckass cucrema xumudeckux 3eMeHTOB JI. U. MenneneeBa. CTpoeHue aToMoOB.
Xumnueckasi ¢cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBpie MOMBITKH KIAacCU(UKAIMK XUMHUYECKHX dJeMeHTOB. [loHATHEe O Tpynmax CXOAHBIX DSJEMEHTOB (IIEJIOYHbIE U
IEJIOYHO3EMETbHBIE METAJUIbI, TaJIOTEHBI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aM(OTEpHbBIE OKCHUIBI U TUIAPOKCU/IBI.

Ilepuonnueckuii  3akoH. Ilepuoguueckas cucrema xumuueckux dnemeHToB [ M. MenneneeBa. KopoTkonepuoanas u
JmHHOTIeproaHas ¢opmbl [lepronnueckoit cucteMbl xuMuueckux 3memerToB JI. M. Menneneesa. [leproasl u rpynmel. OU3ndecKuin
CMBICJI OPSIAKOBOTO HOMEPA, HOMEPOB NIEPHO/Ia U TPYIIIIHI JIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX snep. M3otonbl. DnekTtpoHbl. CTpoeHHE >3JIEKTPOHHBIX 000J04YeK aToMoB mepBbiX 20
XUMH4YEeCKHX AneMeHTOB [lepunoanyeckoii cuctemsel [. . MenaeneeBa. XapakTepucTUKa XMMAYECKOTO AJIEMEHTA IO €r0 MOJIOKEHUIO B
Ilepuonnueckon cucreme /. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUs pajnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUINYECKUX U HEMETAINIMYECKUX CBOMCTB IO IpyIIam U
nepuonam. 3HaueHue [lepnoanueckoro 3akoHa u [lepruogudyeckoil CUCTEMBI XUMHUUYECKUX AJIEMEHTOB I Pa3BUTHUS HAYKU U MPAKTHUKHU.
. . MenneneeB — y4€HBIN U TPAXKIAHUH.

Xnmuueckas cBsa3b. KoBaneHTHas (moJisipHass U HEMOJSAPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XMMHMUYECKHMX 3JIEMEHTOB. MoOHHas
CBSI3b.

Crenenb oxucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. lIpomecchl okuciieHMss UM BOcCTaHOBIEHHs. OKHCIUTENN U
BOCCTAHOBUTEIIN.

XVWMUYECKUN HKCIEPUMEHT: H3y4eHUE OOpa3LOB BEIIECTB METANIOB M HEMETAJUIOB; B3aUMOJICHCTBUE THUJPOKCHIA IMHKA C
pacTBOpaMy KHUCJIOT M IIEJI0YEH; NPOBEACHUE ONBITOB, WIIIOCTPUPYIOLUIUX MHPHUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropeHue, peakiu pasyioKeHHsI, COETUHEHNS).

MesxknpeamMeTHblie CBA3H

Peanuzanus MeXnpeaMeTHBIX CBsi3ed NpU H3YYEHMM XUMHHM B 8 Kjlacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX
€CTECTBEHHO-HAaY4YHBIX MTOHATUMN, TaK U MOHATHUM, ABJISIOIINXCSA CUCTEMHBIMHU JUJISL OT/AEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OO01ue ecTecTBEHHO-HAYYHbIE MTOHATHUS: Hay4YHbIN (DAKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CUHTE3, KIIacCU(UKALH, TEPUOAUYHOCTD,
Ha0II0/IeHNE, YKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MO/IENb, SBICHUE.

®dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUH 3apsi,
BELIECTBO, TEJNO, O0OBEM, arperarHOe COCTOSIHUE BEIIECTBA, a3, (PU3MUECKHE BEJIWYMHBI, €AUHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHILE.

buonorus: ¢poTocunTes, ApIxanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE MTOPO/IbI, TIOJIE3HBIE HCKOMIAEMBbIE, TOTLIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHYeCKasi peaKkus

[lepnonnueckuii 3akoH. [lepunoguyeckas cucrema xumudeckux 31emMeHToB . . MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWMCTB XMMMYECKHMX D3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kalus, KaJbLMs U UX COCIUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMEHTOB B [leproanueckoii cuctemMe U CTpPOEHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMICTB BEIIECTBA OT THUMA
KPUCTAJUIMYECKON PEIIETKH U BUJ1a XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB (MEXIyHapoJHas W TPUBHAIbHAS ). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIMXCA K Pa3IM4YHBIM KJIacCaM HEOPTraHUYECKUX COCMHEHUM, TeHETUYECKas CBA3b HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX peakuui MO pa3lIMyYHbIM MpU3HaKaM (IO YMCIYy M COCTaBY Y4YacTBYIOUIMX B PEAKLIMU BEIIECTB, IO
TEIIOBOMY 3(QeKTy, M0 M3MEHEHHUIO CTETEeHEW OKUCICHHS XMUMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalau3aTopa).
DK30- U SHAOTEPMHUUECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie o ckopoctn XuMHUYecKOW peakiuu. [loHsTHE 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX peakiusx. [lonarue o
TOMOTE€HHBIX M TeTEepOreHHbIX peakiusax. [loHsaTne o XuMuyeckoM paBHOBecHH. (DakTOphl, BIUAIOIIME HA CKOPOCTh XUMHUYECKOU
pEeaKLuu U MOJO0KEHNE XMMHYECKOTO PaBHOBECHSI.

OKHCIUTENHHO-BOCCTAHOBUTENbHBIE PEAKIUHU, JJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-BOCCTAHOBUTENbHOW peakuuu. CocraBieHHe
YPaBHEHMI OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C UCTIOIb30BAHUEM METO/1a JIEKTPOHHOTrO OanaHca.

Teopust AIEKTPONUTUYECKON TUCCOLUAIUU. DICKTPOIUTHI U HEANEKTPOIUThl. KaTHoHbI, aHnOHBL. MeXaHu3M ArcCcOolraluy BEIIECTB ¢
Pa3IUYHBIMU BUAAMHU XUMHUYECKOH cBsi3u. CTeneHp nucconuanuu. CHUIIbHBIE U CITa0bIe DJICKTPOJIHTHI.

Peakiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKLIU MOHHOTO OOMEHa, MOJIHbIE U COKPAIIEHHBIC HOHHBIC YPAaBHEHUS PEaKIUil.
CBoiicTBa KHCJIOT, OCHOBAaHUW W COJIeH B CBETE MPEJCTABICHHN 00 3IEKTPOIUTHYCCKON mauccoruanyu. KadecTBeHHbIE peakiuu Ha
WOHBI. [IoHATHE O THIPOIU3E COJIEH.

XVWMHYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BELIECTB — METaUIOB U
HeMeTaJUIoB (TpaduTa U aaMasa), CI0KHBIX BEIIECTB (XJIOpUIA HATPHS); UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JCHCTBUS pa3NUYHBIX (DAKTOPOB; MCCIEAOBAHHME AIIEKTPOMPOBOJAHOCTH PACTBOPOB BEIIECTB, MpPOLECCa TUCCOLMAIMHU KUCIOT,



mieso4eld U coseil (BO3MOKHO HCIOJIb30BAHME BUAEOMATEpPHANIOB); MPOBEIECHUE ONBITOB, WUIHOCTPUPYIOMIMX MPU3HAKK NMPOTEKAHUS
peakiuii MOHHOro oOMmeHa (oOpa3oBaHME OCajKa, BBIJEJIEHHE ra3a, OOpa30BaHUE BObl); OIBITOB, WJUIIOCTPUPYIOIIUX INPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX pPeaKINil (TOpeHne, peakiiuy pa3aoKeHus, COETMHEHN); pacClIO3HAaBaHUE HEOPTraHUYECKUX BEUIECTB
C TIOMOIIbIO KAYECTBEHHBIX PEAKIUI HA MOHBI; pEIIEHHE SKCIIEPUMEHTAIbHBIX 3aad.

HemeTtaJuibl M MX COeIMHEHUS

OOmas xapakTepucTuKa rajgoreHoB. OCoOEHHOCTH CTPOEHHUsS] aTOMOB, XapaKTEpHbIE CTeNeHU okuciaeHus. CTpoeHue u (uznyecKue
CBOICTBa MPOCTHIX BELIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA Ha MPHUMEPE XJIOpa (B3aUMOJIEHCTBUE C METAJIaMU, HEMETAJLIIaMH,
menoyamu). XsopoBoaopoa. CoisiHasi KUCI0Ta, XUMHUUECKHE CBOWCTBA, MOJIydYeHHe, IpuMeHeHue. JlelicTBrue Xjopa U XJIOpOBOJI0pOia
Ha OpraHu3M uesoBeka. BaxHelime XJI0puapl U X HaX0KJICHHUE B IPUPOJIE.

OG6m1as xapaktepuctuka 351ieMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTEIIEHU OKHCIICHUSI.

CrpoeHue U (Qu3MYeCKHUe CBOMCTBA MPOCTHIX BEUIECTB — KHUCJIOPOJA U Cephbl. AJUIOTPOIHBIE MOJAU(DHUKAIIMN KHCIOPOAA U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBOIOpO, CTpoeHHUe, (PU3MYECKHue U XUMHUYecKHe cBoicTBa. OKCHIBI cepbl Kak IpeiIcTaBUTENN
KUCJIOTHBIX OKCcHIOB. CepHas KHCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMcTBa (00IIME Kak MpeACcTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). XuMUYECKUE pEaKlMH, JIeKallMe B OCHOBE MPOMBIIUIEHHOIO CIOco0a MOJIydeHHsI cepHOM KuciaoTel. [Ipumenenue.
Conu cepHOM KHUCIIOTHI, KaueCTBEHHas peakuus Ha cyiabpar-uoH. HaxoxzaeHue cepsl M €€ coeAMHEHUH B IpuUpoje. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIleW Cpelbl COEAMHEHUSIMU cepbl (KHCIOTHBIE MOXIU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
NpeI0TBPAILECHUSI.

OO6m1as xapakTepucTuka 3eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC CTETICHH OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B IpUpoe, pusnueckue U XxumMudeckue cBorctBa. KpyroBopor azora B npupojae. AMMHUaK, ero puzndeckue
U XUMHUYECKHUE CBOWCTBA, MoJiyueHHWe W mpuMeHeHue. Conmu aMMOHMS, UX (U3MYECKHE W XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakiysi HA MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ MoJiyueHue, (pU3NYecKue U XUMHUYecKue cBoicTBa (oOliue Kak
IpeJCTaBUTENs Kiacca KHCIOoT U crienuduieckue). McnonpzoBanne HUTPATOB U COJICH aMMOHUS B KAU€CTBE MUHEPAJIBHBIX YI0OpEHUH.
XVMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH cpe/ibl COEIMHEHNUAMH a30Ta (KUCIOTHBIE T0K/IU, 3arpsI3HEHUE BO3/yXa, [I0YBBI U BOJOEMOB).

®ocdop, annoTponHsie Moaudukanuu docdopa, puzndeckue u xumudeckue cpoiicrsa. Oxeun dpocdopa(V) u dochopnas kucnora,
dbuznueckrue 1 XMMHYECKHe CBOWCTBA, osydeHue. Mcnonb3oBanue ¢pocaToB B KauecTBe MUHEPATbHBIX YIOOPEHUH.

OO6mas xapakTepucTka 371eMeHToB [VA-rpymnmbl. OcoOOeHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHHUS.

VYraepoa, amioTpomHble MOAW(UKALWHK, PACIPOCTPaHEHHWE B MpUpPoAE, (PHU3MUECKHEe M XHMHUYECKHE CBOWCTBA. AjcopOius.
KpyroBopot yriepoaa B npupoae. Okcuabl yriepoja, ux (pU3NYecKue U XMMUYECKHUE CBOMCTBA, JNEHCTBUE HA YKUBBIE OpPraHU3MBI,
NOJy4YCHHE W MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIeMbl, CBA3aHHbIE ¢ okcuiaoMm yriaepoaa(IV); rumoresa rinodambHOrO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIN PQeKT. YroipHas KUCI0Ta U €€ CoMu, UX (Pu3nuecKkue U XMMHUYECKUE CBOWMCTBA, MOJyYEHHE M MPUMEHEHHE.
KauecTBenHas peakius Ha KapOoHAT-MOHBI. Vcnonab30BaHne KapOOHATOB B OBITY, MEUIIMHE, POMBIIUIEHHOCTH U CETbCKOM XO3SICTBE.



[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHMSIX yriepoia (MeTaH, 3TaH, STHIIEH, alleTWIICH, STaHO,
TIIMIEPHUH, YKCycHas Kuciora). Mx cocraB u xumuueckoe crpoeHue. [IoHsTHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHpaX, Oeikax,
YTJIEBOJIaX — U UX POJIU B ’KU3HH UeJoBeKa. MaTtepuanbHOe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIUHEHUM.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOWCTBA, MOJydyeHUEe M npuMmeHeHue. CoenuHeHuss KpeMHHus B mnpupoje. OOmue
npencraBiaeHust 00 okcuae kpemMHus(1V) u kpemuueBoit kuciaore. CUITUKATHI, UX UCHIOJIB30BAHKUE B OBITY, MEAUIIMHE, IPOMBIIINIEHHOCTH.
Baxkneiimme crpoutenbHble MaTepHallbl: KepaMUKa, CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnembl 6e30MacHOro MUCIOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUATIOB B IOBCEIHEBHON KU3HHU.

XUMUYECKUN IKCTIEPUMEHT: U3ydyeHue 00pa3oB HEOPraHUYECKUX BEIECTB, CBOMCTB CONSTHONM KHUCIOTHI; TPOBE/IEHNE KaueCTBEHHBIX
peakiuii Ha XJIOPUI-UOHBI M HAOJIOJCHUE MPU3HAKOB MX IMPOTEKAHUS; OMbBITHI, OTpa)karolue (GU3MYECKUe U XUMHUYECKHE CBOMCTBA
rajoreHOB W WX COEAMHEHUN (BO3MOXKHO HCIIOIh30BAHHE BHJICOMATEPUAIOB); O3HAKOMJICHHE ¢ 00pa3laMu XJIOPUJIOB (TajJOTeHUJIOB);
O03HAKOMJICHHE C oOpasliamMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIIOJIh30BAHHE BHICOMATEpPHAIOB); HAOIIOJCHHE Mpollecca
oOyrinuBaHus caxapa Moj JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI; M3yUYe€HHE XMMUYECKUX CBOMCTB pa30aBIIEHHON cepHOM
KHUCTIOTHI, TPOBEJCHUE KAauyeCTBEHHOW peakiuu Ha CcyiabdaT-uoH W HaAOMIOJeHUE TpHU3HAKa e€ MPOTEeKaHHs; O3HAKOMIICHHE C
bu3nYecKUMH CBOMCTBaMH a30Ta, (ochopa U Ux coeAMHEHUN (BO3MOXKHO HCIOJIB30BaHUE BHJIEOMATEpHaIoB), oOpa3llaMu a30THBIX U
dbochopHbIX ynoOpeHuit; moayueHue, coOMpanue, paclio3HaBaHUe U U3yUYEeHHUE CBOMCTB aMMHUAaKa; MPOBE/IEHNE KaYeCTBEHHBIX PEaKIIHii
Ha MOH aMMOHHS U GocdaT-uoOH U M3YyUYCHUE MPU3HAKOB WX MPOTEKAHMS, B3aMMOJEHCTBHUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C
MeJbI0 (BO3MOKHO HMCIIOJIb30BAaHME BHICOMATEPUAIIOB); U3YyUEHHE MOJIEICH KPUCTAJUIMUECKUX PEIIETOK anmasa, rpaduta, QyiiepeHa;
03HAKOMJICHHE C TPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHMBOTa3a; MOJTy4YeHUE,
coOupaHue, pacro3HaBaHUE M W3Y4YCHHE CBOWCTB YIJIEKUCIIOTO Ta3a; MPOBEICHUE KAYeCTBEHHBIX peakluid Ha KapOOHAT- M CHIIMKAT-
MOHBl U U3yYEHHE TMPU3HAKOB HMX [MPOTEKAHUS; O3HAKOMIIEHHE C MPOAYKIMEH CHUIMKATHOW MPOMBIILICHHOCTH; pEIIeHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHellne HeMeTaJTbl U KX COSUHEHUS.

MeTa/uibl M UX COeTUHEHUSI

OO01mas xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX MOJIOKeHHs B [leproandeckoi cucteMe XUMHIECKUX
sanemeHnToB J[. 1. MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTajuindeckasi CBsI3b U METAJUIMYECKas] KPUCTAILTAYECKas
peméTka. DIeKTPOXUMUYECKUI psAl HampsOKeHU MeTauioB. Du3nWyeckne W XUMHUYECKHE CBOWMCTBa MeTaiioB. OOmue crmocoObl
noJiydeHuss MeTayioB. [IoHSATHE O KOpPpO3UHM METAIJIOB, OCHOBHBIE CIOCOOBI 3alIUThI UX OT Koppo3uu. CruiaBel (CTanb, YYTYH,
TIOPATFOMUHU, OPOH32) U UX MPUMEHEHUE B OBITY U MPOMBITINIEHHOCTH.

[Ilenouynble mMetambl: nosoxeHue B Ilepuognueckoi cucreme xumndeckux snemeHToB JI. M. MenneneeBa; cTpoeHMe MX aTOMOB;
HaxoXJieHue B npupojie. Pusndeckrne U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCHUIBI HATPUS U KaJusl.
[IprMeHeHne MEeNOYHbIX METAJIOB U UX COCTMHEHUN.



[[lenoyHO3eMENbHBIE METAJUIBI MAarHU W KajuplWil: mnojoxkeHue B [lepronnueckoi cucrteMe xuMmMudeckux diaeMmeHToB [ U.
MenneneeBa; CTpOEHHE UX aTOMOB; HaxXoOXKJeHUE B mpupoje. Pu3ndeckrue U XMMUUYECKHE CBOWMCTBA MarHus W Kajblus. BaxkHeiiue
COCIMHEHUS KAJIbIUS (OKCHU, TUIPOKCU, cOn). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHHS.

AnmromMuauni: nonoxkenue B llepmogmueckoil cucteme xumuueckux anemMeHtoB /. 1. MenzaeneeBa; CTpoeHHE aTtoMa; HaXOXKJICHUE B
npupojie. Pu3nuecKkue 1 XUMUIECKUE CBOMCTBA alFOMUHHSA. AMDOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCHIA aTFOMUHUS.

Kenezo: mosmoxenue B Ilepuomumueckoit cucrteme xumuueckux syemMeHToB [l. M. MeHneneeBa; cTpoeHue aToma; HaXOXKJICHHE B
npupoje. Puznueckrue U XUMHUIECKHEe CBoMCTBa xkene3a. Okcubl, Tuapokcuibl U conu xene3a(ll) u sxeneza(lll), ux cocras, cBolicTBa u
MOJTy4YCHHUE.

XHUMHYECKUN SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IllaMHi METAJJIOB M CIIABOB, MX (PU3MUECKUMHU CBOMCTBAMU; H3YYCHHUE PE3YIHTATOB
KOPPO3UH METANIOB (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA KajblUS WU HATPUS
C BOJOM (BO3MOKHO HCIOJb30BAaHUE BHUICOMATEPHAIOB); HCCIEJOBAHHWE CBOMCTB KECTKOW BOBI, IpoIlecca TOPEHHs >Kele3a B
KHCIIOpoJie (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHUATIOB); IMPHU3HAKOB MPOTEKAaHUS Ka4eCTBEHHBIX PEAKIMW Ha HMOHBI (Marsus,
KaJIbIIMS, QTFOMUHMS, ITMHKa, sxkene3a(ll) u xemneza(Ill), meau(1l)); HaGmroeHre U oMMCcCaHKE MPOIECCOB OKpAIIMBAHUS TUTAMEHU HOHAMHU
HATpHS, KaJIUs U KaJdbliusl (BO3MOXKHO MCIIOJIb30BAHUE BUACOMATEPUAIIOB); HCCIe0BaHNE aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA aTFOMUHUS
Y TUAPOKCHUJIA IIMHKA; PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMe «BaxkHel1e MeTaibl U UX COSIUHECHUS.

XuMHS M OKPY/KAKOIIAs cpeaa

HoBble Marepuasibl 1 TexHOJOrWH. BemiecTBa M maTepuanbl B MOBCEAHEBHOW XU3HU 4eJIOBEKAa. XUMHS U 30pOBbe. be3zomnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMUMHUYECKUX peakiuid B ObITy. [lepBas momoip mpu XUMHUYECKHX OXKOrax U oTpaBlieHHusX. OCHOBBI
AKOJIOTMYECKOM TPaMOTHOCTH. XMUMHUUECKOE 3arps3HEHHE OKPYKAroIIeW cpenbl (MpenesibHas JOMyCTUMasi KOHIIEHTpAIUsl BEIIECTB —
[TJK). Pons xumMuu B perieHHH SKOJIOTUIECKUX MPOOIIEM.

[TpupoaHble KWCTOYHUKH YIIEBOAOPOJAOB (Yrojib, MPUPOAHBIA ra3, HePTh), MPOAYKTHl HUX MEpPepadOTKH, UX pPOib B OBITY H
MIPOMBIIIICHHOCTH.

XHAMHUYECKUN IKCTICPUMEHT: N3y4eHHEe 00pa3Il0oB MaTeprajoB (CTEKIIO0, CINIaBbl METAJIJIOB, IIOJUMEPHBIEC MaTEpPHAIIBI).

MesxknpeamMeTHblie CBA3H

Peanuzamusi MEXNpeIMETHBIX CBsI3eM NPU W3YyYEHHH XUMHH B 9 Kjacce OCYIISCTBISETCA 4Yepe3 HCIOIb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MMOHATUM, TaK U MOHITUH, SBISIONIUXCS CUCTEMHBIMU JJIs1 OTJAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.
Peanu3zanuss MeXnpeIMETHBIX CBsi3ed TpPH HM3YyYEHWHM XUMHH B 9 Kjacce OCYIIECTBISCTCS 4Yepe3 MCIOIb30BaHHE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TTOHSATUHN, TaK U MIOHATHUM, SBISIOMIUXCSA CUCTEMHBIMH JIJIs OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTecCTBEHHO-HAYYHBIC TMOHSATHS: HAYIHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATN3, CUHTE3, KiIacCu(UKAIUs, IEPHOTUIHOCTD,
HaOII0IeHNE, YKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIh, SIBJICHHE, TAPHUKOBBIN d(PPEKT, TEXHOJIOTHSI, MATEPUAIIHI.

duznka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMBI, PAIHOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUCCKUHN 3aps,
MIPOBOJIHUKH, MOJTYMPOBOTHUKH, JUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, pacTBOP,



PacTBOPUMOCTh, KpUCTAJUIMYECKas PEeIIETKa, CIUIaBbl, (U3MYECKUE BEJIMYMUHBI, C€IUHULIBI U3MEPEHUsS, KOCMHUYECKOE MPOCTPAHCTBO,
IUTAHETHI, 3BE3161, COTHIIE.

buonorus: ¢otocuHTe3, apIxaHue, Ouochepa, SKOCHCTEMA, MHHEpAIbHbIE YIOOPEHHS, MUKPOAJIEMEHTBI, MAaKpO3JIEMEHTHI,
IMMTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MEHEpAIIBI, TOPHBIC MIOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTIUBO, BOJHBIC PECYPCHI.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne xumuu B 8-9 Kilacce HaNpaBlIeHO Ha JIOCTHKEHHE OOYyYarOUIMMHUCS JTUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
pe3yabTaTOB OCBOEHHUS YICOHOTO MpeIMETa.
JJUYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHHUS ITPOTrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs JOCTUTAIOTCS B XOJI€ 00yUEHUS] XUMUU B €UHCTBE
y4eOHOM M BOCHUTATEIBHON JesTenbHOCTH OpraHu3aiid B COOTBETCTBUU C TPATUIIMOHHBIMU POCCHUUCKHUMHU COIMOKYIBTYPHBIMU H
JTyXOBHO-HPaBCTBEHHBIMHU IICHHOCTSMHU, NMPHUHATHIMH B OOIIECTBE MpaBHJIAMH M HOpPMaMH TOBEJCHUS W CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS M COLIMAIIU3AIIAN 00 yJarOIINXCS.

JIngHOCTHBIE PE3YyABTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

[TatproTHYECKOTO BOCIIUTAHUS

1) IIEHHOCTHOTO OTHOIIECHHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, MUCTOPUUECKOMY M HAy4YHOMY HACJIECAWIO, TTOHUMAHUS 3HAYCHUS
XUMUYECKOW HAyKU B KU3HU COBPEMEHHOI0 00I11eCTBa, CTOCOOHOCTHU BIAIETh JOCTOBEPHOU MHGOpPMAITUEH O MEePEIOBBIX JOCTHKEHUSIX
U OTKPBITHSIX MHUPOBOW U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOICTBE MHUpa U OOIIECTBA;

['paxnaHCKOro BOCIIUTAHUS

2) TpeACTaBJICHUS O COIMAJIBbHBIX HOpMaxX U MpaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUM B KOJUJIEKTHMBE, KOMMYHUKATHBHOU
KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOW, Y4EeOHO-HCCIIeIOBATENbCKOM, TBOPUECKON M JIPYTUX BHUAAX JNESITEIHHOCTH; TOTOBHOCTU K
Pa3HOOOpPa3HON COBMECTHOM JEATEIbHOCTH TIPH BBITIOJHCHUM YYCOHBIX, IT03HABATEIbHBIX 3a/Jad, BBIITOJHCHUHN XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHWIO M B3aHMOIIOMOINM B IPOIECCe ATOH ydeOHOU
JIEeATeTbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJEHNE U MOCTYIKH CBOMX TOBAPHIIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHMSI TIOCJICICTBHUI MOCTYIKOB;

[{leHHOCTH HAyYHOTO TTO3HAHUS

3) MHPOBO33PEHUYECKUX MPEICTABICHUM O BEIIECTBE U XUMHUYECKON peakliH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU ¥ COCTaBJISIFONIUX OCHOBY JIJIsl TOHMMAaHUs CYIIIHOCTH HAYYHOU KapTHUHBI MHUPA; MPEIACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOAHOM Cpe1oil, O POJIM XMMHUHU B MO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HABaTENbHBIX MOTHUBOB, HAINPABICHHBIX Ha TIOJyYE€HHWE HOBBIX 3HAHMA TIO XHMHH, HEOOXOTUMBIX I OOBSICHEHUS
Ha0JII0JaeMbIX MPOIECCOB U SIBJICHUI;



5) no3HaBaTenbHON, UH(POPMALIMOHHON M YUTATEIbCKOW KYJIBTYPbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENILHONW palbOThl ¢ yYEOHBIMU
TEKCTaMH, CIIPABOYHOM JINTEPATypPOH, JOCTYITHBIMUA TEXHUYECKHUMHU CPEICTBAMU UH()OPMALIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K OOY4YEHMIO M IO3HAHUIO, JIFOOO3HATEIBbHOCTH, T'OTOBHOCTU M CHOCOOHOCTH K CaMOOOpa30BAHMIO, MPOEKTHOUH H
UCCIIEIOBATENIbCKOM JIEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJIEHHOCTH U YPOBHS 00YUYEHHS B JAJIbHEHIIEM;

®opMHUpPOBaHUA KYJIbTYphI 310POBbS

7) 0co3HaHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0pPOBBINA 00pa3 *U3HU, OCO3HAHUS
NOCJICJICTBUI W HENPUATUS BPEIHBIX NPUBBIYEK (YMOTPEOJEHUS aJKOrojisi, HApKOTHKOB, KYpEHHs), HEOOXOAUMOCTU COOJIIOIECHHUS
npaBuiI 0€30aCHOCTH NP 0OpAIEHUHU C XUMHUUECKUMU BEIIECTBAMU B OBITY M peajlbHOM KU3HU;

TpynoBoro BocuTaHus

8) MHTepeca K MPAaKTHUYECKOMY H3YYEHHIO MpPOQEeccCHil W Tpyla pa3IMyHOro poja, yBaKEHHE K TPyLy U pe3yibTaTaMm TpPYAOBOU
NESTENbHOCTH, B TOM YHCIE€ Ha OCHOBE INPUMEHEHHUS MPEIMETHBIX 3HAHMM IO XMMHH, OCO3HAHHOI'O BbIOOpA WHIUBUIYabHOU
TPAEKTOPUU IPOAOIDKEHUS 00pa30BaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX MHTEPECOB U
notrpeOHOCTel; ycrenHol NpopecCHOHAIBHON AEATENbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHMUH; FOTOBHOCTH aJalTUPOBATHCS B
Ipo¢e€CCHOHAIIBHOM Cpele;

DKOJOrN4YECKOT0 BOCIIUTAHMS

9) KOJIOTUYECKH 11eIeCO00Pa3HOr0 OTHOLIEHUS K MPUPO/IE KaK HCTOYHHUKY JKU3HU Ha 3emile, OCHOBE €€ CyIIECTBOBAHMUS, TOHUMAaHUS
LEHHOCTU 3/10pOBOro M Oe3omacHoro obpasa >KM3HU, OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHOMY (PU3UYECKOMY U TCUXUYECKOMY
310pOBbI0, OCO3HAHUS LIEHHOCTH COOJIOACHHS MpaBUJl O€30MacHOrO MOBEAEHUsS MpH padoTe C BEIIeCTBAMU, a TAKKE B CUTyalUsX,
YTPOKAIOIIUX 370POBBIO U )KU3HU JIIOJIEH;

10) crnocoOHOCTM TPUMEHATH 3HAHMS, MOJydaeMble MPH W3YYEHWU XUMUH, U1 PEUICHHsS 3a]ad, CBSI3aHHBIX C OKpY’KalolleH
IPUPOJHON Cpeol, MOBBIIIEHUS YPOBHS KOJIOTMYECKOW KYJIbTYpPbl, OCO3HAHUS TTI00AJBbHOTO XapaKTepa 3KOJOTUYECKUX MpoOJeM U
NyTeW UX pelIeHUs IOCPEACTBOM METO/I0B XUMUM;

11) 3K0JI0rMYECKOr0 MBIIIIEHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAJILHOM MPAKTHKE.
METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe mMeTanpeaMEeTHBIX Pe3yJbTaTOB BBIACISIOT 3HAYUMBIE I8 POPMUPOBAHUSI MUPOBO33PEHUSI OOIIEHAYYHbIE MOHATHSA (3aKOH,
TEOpHsl, IPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JP.), KOTOPHIE HCIIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUW M3 3TUX NMPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O LEJIOCTHON HAyYHOW KapTUHE MHUpa, U
YHUBEpCaJIbHbIE yueOHbIe NEHCTBUS (MO3HABAaTeNIbHbIE, KOMMYHUKATUBHbBIC, PErYISTUBHBIC), KOTOpPbIe oOecrneyrBaloT (GOpMUpPOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOM eI TeNbHOCTH.

MeramnpenMeTHble Pe3yibTaThl OCBOCHHS O0Opa30BaTENbHOW MPOrpaMMBl MO XHMHUHU OTPAKAIOT OBJAJCHHUE YHHBEPCAIbHBIMH
MO3HABATEIbHBIMU JEHCTBUSMU, B TOM YHUCIIE:

ba3oBbIMM TOTMYECKUMU JEUCTBUAMU



1) ymeHueM HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBINUICHHS MPH OCBOCHHHM 3HAHUW: PACKPBIBATH CMBICT XUMHYECKUX TOHSTHN
(BBIICIATh UX XapaKTEepHbIC MPH3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMH MOHATHSAMH), UCIIOIB30BATh MOHITHS JUISI OOBSICHCHHS
OTIIETTHHBIX (DAKTOB U SBJICHUI;, BEIOUPATh OCHOBAHMSI U KPUTEPHH I KIACCU(PUKANNNA XUMUYECKUAX BEIIECTB U XUMHUECKUX PEAKIIHIA;
YCTaHABJIMBATh TMPUINHHO-CIICJICTBCHHBIE CBS3U MEXKIY OOBEKTaMH HM3y4YEHUS; CTPOUTH JIOTUYCCKUE PACCYXKICHHS (MHIyKTUBHBIC,
JCAYKTUBHBIC, TIO aHAJIOTHH); JIeJaTh BBIBOJBI U 3aKITFOUCHHS,

2) yMEHHEM IMPUMEHATh B MPOIECCe MO3HAHUSA MOHATHS (IIPEIMETHBIC M METaIllpeJIMETHBIC), CHMBOIMYCCKHE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3yEeMbIE B XHMHH, MPE0oOpPa30BhIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTLHBIC MPEACTABICHUS — XUMHYECKHUN 3HAK (CHMBOI
DJIEMEHTA), XUMHUYECKast popMyJia U YpaBHCHUE XUMHUCCKON PEaKIui — MPHU PEIICHUH YYCOHO-TIO3HABATEIBHBIX 3a71a4; C YUYETOM 3TUX
MOJICJILHBIX MPEJACTABICHHH BBISBJIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKK M3Yy4aeMbIX 00BEKTOB — XHMHYECKHUX BEIECTB U
XUMHUYECKUX PEaKIU; BBISABIIATH OOIINE 3aKOHOMEPHOCTH, TPUYNHHO-CIICICTBEHHBIC CBSI3U U MTPOTUBOPEUHNS B H3yUaeMbIX ITpoIleccax u
SBIICHUSX; TpeJJIaraTh KPUTCPUH JUISl BBISABICHUS 3THX 3aKOHOMEPHOCTEH W MPOTHBOPEYHI; CaMOCTOSTEIBHO BBIOMPATH CIOCOO
pelreHus yueOHoM 3a1aun (CpaBHMBATh HECKOJIBKO BApMAHTOB PELICHUS, BHIOUPATh HanOoJIee MOAXOASIINNA ¢ YIETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTCPUEB);

ba3oBbIMU UCCICI0BATCIBCKUMHE JICHCTBUSIMH

3) yMEHHEM HCIOJIb30BaTh IIOCTABJICHHBIC BOIPOCHI B KAaueCTBE HMHCTPYMEHTA IIO3HAHMS, a TaK)Ke B KA4YeCTBE OCHOBBI IS
(dbopMUpOBaHUS TUITOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

4) nmpuoOpeTeHUe OMbITa MO TUIAHWPOBAHWIO, OPTaHHW3aIlMd W MPOBEJACHUIO YYCHUYCCKUX SKCIICPUMEHTOB: YMEHHE HaAOJIO/IaTh 3a
XOJIOM TIPOIIecca, CaMOCTOSATEIBHO IPOTHO3UPOBATH €ro Pe3ysbTar, (OpMYIHpPOBaTH OOOOMICHUS M BBIBOJLI IO peE3yiIbTaTaMm
MPOBEAEHHOTO OIBITA, UCCIEOBAHMUS, COCTABIIATH OTYET O MPOJICIaHHON padoTe;

Pa6otoii ¢ mHbOpMarmeit

5) ymeHueM BBIOMPATh, AaHATM3UPOBATh U HHTEPIPETUPOBATH WH(POPMAIIUIO PA3IMYHBIX BUAOB M (HOPM IPEICTABICHUS, TTOTydaeMyIO
W3 pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIMTEpaTypa XHUMHYECKOTO COJCP)KaHMS, CIpaBOYHBIC MOCOOMs, pecypchl MHTepHeTa);
KPUTHYECKH OIICHUBATH MPOTHBOPECUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMEHHEM NPHMCHSTh Pa3IUYHBIC METOJbl W 3alpPOChl MPU TIOUCKE W O0TOOpe WH(POPMAIMH U COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOJMMBIX I BBITIOJHEHUS Y4YCOHBIX M ITO3HABATEIBHBIX 3a7ad OMNPEACIIEHHOTO THIA, MPUOOPETCHHE ONbITa B 00JaCTH
WCIIOJIb30BaHUST HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUW, OBJIAJICHUE KYJIbTYPOW AKTHBHOTO HCIIOIB30BAHUS PAa3IMYHBIX
MOMCKOBBIX CHCTEM; CAaMOCTOSATEILHO BBIOMPATh ONTHUMAIIbHYIO (HOpMY TpeacTaBlieHUss WHGOPMAIMA U WLTIOCTPUPOBATH PEIIaeMbIe
3aJ1a4¥ HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, ApyruMu popmamu rpaduku U UX KOMOWHAIIUSIMH,

7) yMEHHEM HCHOJb30BaTh U aHATU3UPOBAThH B Ipollecce yU4eOHOW M MCCIEIOBATEIBCKON NEATEeIbHOCTH MH(POPMAIIUIO O BIUSHUU
MPOMBIIIIJIEHHOCTH, CEIHCKOTO X031CTBA U TPAHCTIOPTA Ha COCTOSIHUE OKPYIKAIOIIEH IPUPOTHOMN CPEIbI;

YHuBepcaIbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSAMU



8) yMeHueM 3ajaBaTh BOIIPOCH! (B XOJA€ Juajiora W/WIM JUCKYCCHUH) IO CYLIECTBY OOCYKIaeMOW TeMbl, (OpMyIupoBaTh CBOU
IPEUI0KEHUSI OTHOCUTEIBHO BBIITOJIHEHUS MPEAIOKEHHON 3a/1auu;

9) mnpuoOpeTeHHe ONbITa MPE3EHTALUU PE3YyJIbTAaTOB BBINOJHEHUS XUMHUYECKOTO SKCIepuMEeHTa (1ab0paTopHOro OIbITa,
1ab0opaTOpHON PabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOH €O CBEPCTHHKAMM IO3HABATEIBHONM M HCCIIENOBATEIbCKOW AEATEIBHOCTH IMpPHU PELICHUU
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAaHUS MO3ULMH (00CYXIeHUsl, OOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMbI», KOOPJWHALIUS COBMECTHBIX JAEHCTBUI, ONpeieJIeHNEe KPUTEPUEB IO OLIEHKE KaueCcTBa BHIIIOJIHEHHON paboThI U JIp.);

YHUBEpcanbHBIMU PETYJISATUBHBIMU JEHCTBUSIMU

11) ymeHHeM CcaMOCTOSTENBHO ONpEAENsATh IeNu JAEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBaTbH M IPH
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh CBOIO JIEATENbHOCTh, BBIOMpaTh HambOosee d(PPEeKTHBHbIE CMOCOOBI pEHICHUs YYEeOHBIX H
MO3HABATENIbHBIX 3a/1ad, CAMOCTOATEIBHO COCTABIIATH WJIM KOPPEKTHPOBATh MPEJIOKEHHBIM aNrOPUTM JEHCTBUN NMPHU BBITOJIHEHUU
3aJJaHUi C Y4€TOM IOJIyYeHHUS HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX; OLEHUBATh COOTBETCTBHE
HOJy4EHHOT'O pe3yibTaTa 3asBJICHHON 11eTH;

12) yMeHreM UCIoJIb30BaTh M aHAJTU3UPOBATh KOHTEKCTHI, IPeIjaraeéMble B yCJIOBUH 3aJaHUI.

NPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX pPE3ylbTaTOB MO OCBOEHHUIO 00S3aTEIBHOIO COAEp)KAHUSA, YCTAHOBJICHHOTO ITaHHOM MpUMEpHOW paboueit
IpPOrpaMMOM, BBIJIEJSIOT: OCBOCHHbIE OOYYaIOIIMMHCS Hay4Hble 3HAaHHUA, YMEHHMs M CIocoObl JAeWCTBUM, cneunuduyeckue s
npeIMeTHON 005acTu «XUMHUSA», BHIbI JEATENbHOCTU IO TMOJIYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpIpETalHH, NpeoOpa3oBaHHUIO U
NPUMEHEHHIO B PA3JIMYHBIX yYEOHBIX U HOBBIX CUTYaIUSX.

[TpenmeTHbIE pe3yNbTaThl OTPaKalOT CHOPMUPOBAHHOCTD Yy O0YUAIOLIUXCS CIEAYIONNX YMEHUM:

8 KUIIACC

1) packpwieams cmvici OCHOBHBIX XMMHYECKHX IOHATHI: aTOM, MOJEKYJIa, XUMHYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJWYECTBO
BELIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JI0JII XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUHU, MOJISIPHBIA OOBEM, OKCHJ, KHCIIOTa,
OCHOBaHHE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCIEHUS, XHMHUYECKas peaklus, KiaccuuKalus peakiuil: peakiuu
COCIMHEHHUS, PEaKLUU Pa3NIOKEHHs, PEaKIMH 3aMEICHUs, PeaKuu OOMEHa, 9K30- W SHJIOTEPMHUECKUE peakluu; TerioBoil ¢ dexr
peakiyu; Aapo aToMa, DJIEKTPOHHBIN CIIOM aroma, aTOMHas OpOHTalb, paJuyC aromMa, XMMHUYECKas CBS3b, MOJSPHAS U HEMOJSpHas
KOBaJICHTHasl CBSI3b, MIOHHAS CBS3b, HOH, KATUOH, aHUOH, PAaCTBOP, MaccoBast J10J BelllecTBa (IIPOLEHTHAs! KOHIIEHTPallHsl) B pacTBOPE;

2) unnrocmpuposams B3aNMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHHA (CM. 1. 1) U IPUMEHSTH 3TH NOHSTHS IPU ONHCAHUH BEUIECTB H
UX MPEBPALLECHUN;

3) ucnonv306amb XUMUYECKYIO CHMBOJIMKY JJIsl COCTABJICHHUS (POPMYJT BEIIECTB U YPABHEHUH XMMUYECKUX PEAKIINN;



4) onpedensmp BAICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIAMHCHHSX, CTCICHb OKHCJICHUS JJIIEMEHTOB B OWHAapHBIX
COEMHEHHUAX; IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUI o GpopMysaM; BUJ XUMUYECKOH CBsI3U (KOBaJIEHTHAs
Y MOHHAsA) B HEOPraHMYECKUX COETMHEHUSX;

5) packpvieamv cmuicn [epuogmaeckoro 3akona /. M. MenpeneeBa: 1eMOHCTPHPOBATh MOHUMAaHHE TTEPHOANICCKON 3aBUCHMOCTH
CBOMCTB XMMHUYECKUX DJIEMEHTOB OT MX IOJIOKEHUs B llepuoauueckoit cucreMe; 3aKOHOB COXPAHEHUs MAcChl BEIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEHHs, 3aKOHa ABOIaJpo; ONUCHIBaTh M XapakTepu3oBaTh TabiauuHyro (opmy llepmommueckoit
CHUCTEMbI XUMUYECKHUX 3JIEMEHTOB: pa3linyaTh MOHATHS «TJaBHas nmoAarpyimna (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
U OoJiblLIME MEpPHObl; COOTHOCUTh O00O3HAYEHMsI, KOTOpble uMeroTcsl B Tabnuue «llepuoaudeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
. . MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sJipa, 00Ilee Ynucio
AJIEKTPOHOB U pacHpeieIeHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposames XAMUYECKUE DICMCHTBI, HEOPraHUYECKUE BEIIECTBA; XHMHUYECKAE peaknuu (10 YUCIYy U COCTaBy
YUYacCTBYIOILUX B PEAKIMH BEIECTB, [0 TEIUIOBOMY YPQEKTY);

7) xapaxmepuzosamsv (onucviéamy) OOIMUE XUMUYECKHE CBOWCTBA BEIIECTB pA3MUYHBIX KJIACCOB, TIIOATBEPXKAas OIHMCAHHE
IpUMEpaMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOUIMX XUMUUYECKUX PEaKLUii;

8) mpoenozuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa; BO3MOKHOCTH IMPOTEKAHUS XUMHYECKUX
IpeBpalleHuil B pa3IMyuHbIX YCIOBUSX;

9) 6biuUCIAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJIF0O XUMHYECKOTO dJIEMEeHTa 0 hopMmyIe
COEJIMHEHUST; MAaCCOBYIO JI0JII0 BEUIECTBA B pACTBOPE; MPOBOAUTH PACUEThI 10 YPABHEHUIO XUMUYECKOHN peaKiny;

10) npumensims OCHOBHBIC ONIEpAIIMX MBICIUTEIBHON IEATEIbHOCTH — aHAJIHW3 U CHHTE3, CpaBHEHHE, 0000IIeHne, CHCTEMaTH3aIHIo,
KJaccu(UKalnioo, BBISIBICHUWE TNPUYUHHO-CICICTBEHHBIX CBA3€M — I HM3y4eHHs CBOMCTB BELIECTB M XHMUYECKHX pEaKLui;
€CTECTBEHHO-Hay4UHbI€ METObl TO3HAHUS — HAOJI0/IEHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT (peajbHbIM U MBICIIEHHBIN);

11) creoosams ipaBUIaM TMOJB30BAHUS XMMUYECKOW IMOCYIOW W J1a0OpaTOpHBIM OOOPYAOBAaHHEM, a TakXKe IMpaBHiIaM OOpamieHHs
C BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU MO BBIMOJIHEHUIO JaOOPAaTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpOJA M KUCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpEIEIEHHONM MaccoBOM [oJjied pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO
UH/IUKATOPOB (JaKkMyc, (heHoIpTaNenH, METHIOPAHXK H Jp.).

9 KUJIACC

1) packpvieams cmvici OCHOBHBIX XUMHUYCCKUX MOHATHIA: XMMUYCCKHH DJIEMECHT, aTOM, MOJICKYJa, WOH, KaTHOH, aHHOH, MPOCTOE
BELIECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD, ANEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKlus, XUMUUECKasl CBA3b,
TEIUIOBOU 3(PQEKT peaxiyu, MOjib, MOJSIPHBI 00BEM, PAcTBOP; AIEKTPOIHUTHI, HEIIEKTPOIMUTHI, DIEKTPOIUTHYECKAS TUCCOIMAIINS,
peakuMd HMOHHOTO OOMeHa, KaTajau3aTop, XHMHUYECKOe paBHOBecHE, OOpaTUMble W HEOOpaTHMbIE peakUWH, OKHCIUTEIbHO-
BOCCTAaHOBUTEJLHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBIICHUE, aAJJIOTPOINHUS, aM(pOTEPHOCTb, XUMHUYECKAsI



CBA3b (KOBaJEHTHAs, MOHHAsA, METAJUIMYECKas), KpPUCTAJUIMYECKas pPEIIETKA, KOPPO3Hsl METAJUIOB, CIUIABBI; CKOPOCTh XMMHYECKOU
peakuuu, npeneiabHo qomyctumasi konuentpauus (I11K) BemecTsa;

2) unnrocmpuposams B3aNMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHHA (CM. 1. 1) U IPUMEHSTH 3TH HOHSTHS IPU ONMCAHUU BEUICCTB U
UX IPEBPALLCHNN;

3) ucnonvzoeams XUMUYIECKYIO CHMBOJIUKY JIsSi COCTaBICHUS ()OPMYIT BEIIECTB M YPABHEHUH XUMHUYCCKHX PEAKIIHIA;

4) onpedensimeb BAICHTHOCTb M CTCIIEHb OKUCIICHHSI XMMUYECKUAX JJIEMEHTOB B COCAMHEHHSIX Pa3IMYHOTO COCTaBa; MPHUHAIICKHOCTh
BELIECTB K ONpPENEIEHHOMY KJIAacCy COEAMHEHHMH mo (opmynaMm; BHJ XUMHYECKOW CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJNIMYECKas) B
HEOPraHMYECKUX COCJUHEHUSX; 3apsAll MOHA IO XUMHUYECKOH (opmyre; XapakTep cpeabl B BOJHBIX pPAaCTBOPAX HEOPTraHUYECKUX
COCJIMHEHUH, THIT KPUCTAJUIMYECKON peIEéTKA KOHKPETHOTO BEIIECTBA;

5) packpwvieams cmoicn [lepuoanueckoro 3akona J[. WM. MeHnneneeBa W JAEMOHCTPUPOBATH €ro IMOHWMAaHHUE: OMKMCHIBATH H
XapakTepu3oBaTh TabnuuHyto popmy [leproanyeckoir cHCTEMBI XUMHUYECKHUX AJIEMEHTOB: pa3INdaTh MOHATHS «TJaBHas moAarpymma (A-
rpynna)» u «mobouyHas noarpymma (b-rpynma)», mamsie M OGONbIIME MEPHOIBI; COOTHOCHUTH OOO3HAUEHUS, KOTOPbIE HMMEIOTCS B
NEPUOINYECKON TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sijipa, olIiee
YHUCJIO 3JEKTPOHOB M pacHpelie]ieHUe HX M0 3JIEKTPOHHBIM CIIOSIM); OOBSCHATh OOIIHME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
AJIEMEHTOB U X COCIMHEHUI B MpeiesiaX MaJIbIX MEPUOIOB M IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

6) xraccuguyuposams XUMUYECKUE DIIEMCHTBI; HEOPraHMYECKUE BEIIECTBA; XUMHUYCCKHE peakuuu (10 4YHCIy W COCTaBy
YYaCTBYIOIMX B PEAKIIMH BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 UBMEHEHHIO CTETIEHEW OKUCICHUS! XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoéams (ONUCHIBATH) OOIINE W CHCHU(DUUCCKHE XMMHUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAAS
OMHMCAaHKUE TPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHiA;

8) cocmasnsimey ypaBHCHUS DIICKTPOJIUTHYCCKOW IMCCOIMAIIMN KUCIIOT, IICJIOUeH W COJICH; TOJHBIE M COKpAalIEHHBIC YpaBHEHUS
peakuuii MOHHOTO OOMEHa; YpaBHEHMsI pPEaKUui, MOATBEPKAAIOIIMX CYIIECTBOBAHHE T'€HETHUYECKOM CBSI3U MEXIYy BElIeCTBAaMHU
Pa3JIMYHBIX KJIACCOB;

9) packpwieams cywHOCmMb OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEICTBOM COCTABJICHHUS 3JICKTPOHHOrO OanaHca 3THX
peaKuuii;

10) npoerosuposams CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;, BO3MOXKHOCTH MPOTEKAHUS XMMHYECKUX TPEBPAIICHUI B
Pa3JIMYHBIX YCIOBUSX;

11) gviyucasims OTHOCUTEIBHYIO MOJIEKYISIPHYIO H MOJISIPHYEO MAcChl BEIIECTB; MaCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 10 (hopMyIie
COEJIMHEHUS; MaCCOBYIO JOJIIO BEUIECTBA B pACTBOPE; MPOBOAUTH PACUEThI 0 YPABHEHUIO XUMUYECKOHN peaKIvy;

12) creoosams mipaBuiIaM TMONB30BAHUS XMMUYECKOW IMOCYIOW W J1a0OpPaTOpHBIM OOOPYAOBAaHHEM, a TakXKe IMpaBHIaM OOpamieHHs
C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKUHUSMHU MO BBIMOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKHX OIBITOB MO IMOJIYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEUIECTB (aMMHAKa U YTJIEKHCIIOTO Ta3a);



13) npo6ooums peaxiiuu, MOATBEPIKIAAIOIINE KAUCCTBEHHBIH COCTAB PAa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomua-, noaua-, kapoonar-, ¢ocdar-, CHINKAT-, CyIbdar-, TUAPOKCUI-UOHBI, KATUOHB aMMOHHS W HOHBI M3YYCHHBIX METAJIOB,
MPUCYTCTBYIOLIUE B BOJIHBIX PACTBOPAX HEOPTraHUYECKHUX BEIIECTB;

14) npumensime OCHOBHBIC OIIEPAIIUU MBICIUTEIILHOM JCITEIbHOCTH — aHAJIM3 U CHHTE3, CPaBHCHHE, 0000IICHNE, CHCTEMATHU3AIIUIO,
BBISIBIICHHE MPUYHWHHO-CJICJACTBEHHBIX CBSI3€M — /IS M3yYCHUs] CBOWCTB BEIIECTB U XUMHUYECKHX PEaKIMi; €CTECTBEHHO-HAayJYHBIC
METO/IbI TTIO3HAHUS — HAOJI0/ICHUE, U3MEPEHUE, MOICIMPOBAHNE, SKCTICPUMEHT (peabHBINH U MBICIICHHBIH).

KOPPEKIIMOHHAS PABOTA JJIsd YHAILIUXCSA C OB3

B ocHOBYy mporpamMmbl KOPPEKIIMOHHON pabOTHI IMOJIOKECHBI OOIIEAUIAKTUYCCKUE W CIEIUATbHBIE MPHHIMIBI OO M CHEeIHaTbHOM
negaroruku. OO0IeIuIaKTHYECKUE TPUHIIMITBI BKIIIOYAIOT MPUHIIMAIT HAYYHOCTH; COOTBETCTBHS 1LI€JIeH M COAEpKaHUsI 00yUEHHUs TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHJApPTaM; COOTBETCTBUS TUIAKTUUECKOTO MPOIECCa 3aKOHOMEPHOCTSM YYEHHS; JOCTYIMHOCTH W TMPOYHOCTH OBJIAJACHHS
COJIep’)KaHWEM OOy4YEHUs; CO3HATEIBbHOCTH, AKTUBHOCTH W CAMOCTOSITEILHOCTH OOYYAIOIIUXCSl MPU PYKOBOJISIICH POJU YUHTENsS; TPHHIIAI
eAMHCTBA 00pa30BaTEIbLHOM, BOCIIUTATENIbHOM U pa3BUBaroIIel (yHKIUI 00ydeHUsI.

CHeI_[I/IaJ'IbHBIG MMPUHOHUIIBL YYUTBIBAKOT 0COOEHHOCTH 06yqa}0mnxc;1 C OIrpaHUYCHHBIMH BO3MOXXHOCTAMH 3J0POBbsA (HpI/IHL[I/IH KOPPCKIUOHHO-
pa3BI/IBaI-OH_IeI71 HaIIpaBJICHHOCTHU O6y‘I€HH§I, npeﬂnonaraloumﬁ KOPPCKOUIKO HMCIOIIUXCA HapymeHI/Iﬁ U CTUMYJEIOUIO HHTCIUICKTYAJIIbHOTO,
KOMMYHUKATHBHOT'O U JIMYHOCTHOI'O Pa3BUTHA,; CUCTCMHOCTH, O6XOI[HOI‘O IMyTH, KOMHJICKCHOCTI/I).

Heanr mporpaMmbl KOPPEeKIHMOHHOW PadoThl — pa3paboTaTh CHUCTEMY KOMIUIEKCHON TCHXOJIOTO-TIEJarOTHYECKON U COIMAIbHOM TOMOIIU
o0ydJaronMcs ¢ 0CoOBIMH 00pa30BaTEIbHBIMUA MOTPEOHOCTSIMHU, HATTPABICHHOW HA KOPPEKIUIO W/WUIM KOMIIEHCAIIUIO HEJOCTATKOB B (DU3UYECKOM
WM TICUXWYECKOM DPAa3BUTHUM JUIsI YCIIEITHOTO OCBOEHUSI MMH OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl, MPO(EeCCHOHATBFHOTO CaMOOIPEIeICHNUS,
colManu3allui, 00eceueHus TICUXOJIOTUYECKON YCTOWYMBOCTH CTAPIICKIACCHUKOB.

[lenp onpenenser 3aaa4u:

- BBISBJIEHHE OCOOBIX 0Opa3oBaTeibHbIX MOTpeOHOocTell oOydatrounmxcs ¢ OB3, MHBamMA0OB, a Takke MOAPOCTKOB, MOMABIIMX B TPYIHYIO
KU3HEHHYIO CUTYallHIO;

—CO3/1aHHE YCIIOBUH /711 YCIIEIHOIO OCBOEHUS IPOrPaMMBI (€€ 3JIEMEHTOB) U IIPOXOXKIECHUS UTOTOBOW aTTECTALINN;

—KOppeKLUs (MUHUMHU3ALMS1) UMEIOIINUXCS HapyIIeHUH (JINYHOCTHBIX, PETYJISITUBHBIX, KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX);

—o0ecredyeHre HelpephIBHON KOPPEKLIMOHHO-pa3BUBAOIEH pabOThl B €TUHCTBE YPOUHON M BHEYPOUHOU JAEATEIbHOCTH;

—BbISIBJICHHE TPO(ECCHOHAIBHBIX CKIOHHOCTEH, MHTEPECOB MOAPOCTKOB C OCOOBIMH OOpa3oBaTeIbHBIMU MOTPEOHOCTSIMH; IMPOBEICHUE
paboThI 10 UX NMPO(hecCHOHATLHOMY KOHCYJIBTHPOBAHUIO, MPO(ECCHOHANTBHOM OpHUeHTalnH, TPO(ECCHOHATEHOMY CaMOOIPEAEICHHUIO;
—OCYIIECTBJICHHE KOHCYJIbTATUBHOM pPAa0OTHI C MeJaroraMH, pOJUTENISIMU, COLMAIbHBIMU paOOTHUKAMHU, a TakKe IOTEHUUATbHBIMU
paboTonaTensimu;

—IpoBeJeHIEe HHPOPMAILIMOHHO-TTPOCBETUTEIHCKIUX MEPOIPUSITHIA.



Ilepeyens U coaep:kaHMe KOMILIEKCHBIX, HHAUBHAYAJIbHO OPHUEHTHPOBAHHBLIX KOPPEKIHOHHBIX MEPONPHUATHI, BKJIKYAIOIIHUX
HCNOJIb30BAHME WHIMBUAYAJILHBIX METOJ0B OOy4YeHUS] M BOCIHUTAHUSA, MPOBeleHHe HWHAUBHAYAJIbHBIX M TPYNNOBBLIX 3aHATHH MO
PYKOBOJACTBOM CHEIIUATHUCTOB

Hanpapnenusi KOpPpeKIHOHHOW paboThl — JHAarHOCTHYECKOE, KOPPEKIMOHHO-pa3BUBAIOIIEE, KOHCYJIbTATMBHOE U HUH(DOPMAIMOHHO-
MIPOCBETUTENIBCKOE — CIIOCOOCTBYIOT OCBOCHHMIO OOYYAIOIIMMHUCS C OCOOBIMU 00pa3oBaTeNbHBIMU MOTPEOHOCTSIMH OCHOBHOM 00pa3oBaTeNbHOM
IIPOrpaMMBbI CpesiHero oOuiero oopa3oBaHus, KOMIICHCALUA UMEIOIIMXCSl HAPYILIEHUN pa3BUTHS, COJEHCTBYIOT MPO(OPUEHTALINN U COLUAIN3ALIUN
CTapIICKIACCHUKOB. J[aHHbIC HAMPaBIECHUS PACKPBIBAIOTCS COJEPIKATEIIEHO B Pa3HBIX OPTaHU3AIMOHHBIX (OpMax JNesATEIILHOCTH 00pa30BaTeIbHOMI
OpraHH3aIiH.

XapaKTepHCTmca coacpiKaHus

JluarHocTH4YecKoe HampaBjieHHe PadoThl BKIIIOYACT BBISABICHUE XapaKTepa M CYINIHOCTH HapylIeHHWH y moapoctkoB ¢ OB3 u wHBaIMIOB,
oTpesieNieHUe MX 0COOBIX 00pa30BaTEeIbHBIX TOTPEOHOCTEH (00X U crienuduueckux). Takxke U3ydaroTcss 0coOble 00pa30oBaTeIIbHEIC MTOTPEOHOCTH
00y4aroImuXxcsi, MOMABIIMX B TPYAHYIO )KU3HEHHYIO CHUTYAIIHUIO.

JlmarHocTrueckoe HalpaBJIeHHE KOPPEKIMOHHON paboThl B 00pa30BaTENbHON OpraHU3aIH MPOBOAST YUUTENIS-TIPEAMETHUKN U BCE CIICLUATHCTHI
(mcuxoJor, CnenuatbHBIA ICUXOJIOT, JIOTOoNe, nedexTosor-oauroppenoneaaror, cypaoneaaror, Tudaonenaror).

Yunurens-npeIMETHUKN OCYIIECTBISAIOT aTTEeCTAllu0 oOydaromuxcs, B ToM uuciae ¢ OB3, mo yuyeOHbIM IpenMeraM B Hayajie M KOHIE y4eOHOro
rojia, oNpeseNsoT JUHAMUKY OCBOEHHSI MU OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl, OCHOBHBIE TPYIHOCTH.

CrienanucTbl IPOBOJAT AUATHOCTHKY HapyIIeHUH U TuddepeHIMpoBaHHOE OIpeaesieHne 0coObIX 00pa3oBaTeNIbHbIX MOTPEOHOCTEH MIKOIBHUKOB
¢ OB3, uHBaIN/OB, a TaKXe MOAPOCTKOB, MOMABUIMX B TPYAHYIO KM3HEHHYIO CUTYAllMIO, B Hayajue U B KOHIle yueOHoro rojaa. B 3aBucumocTu ot
cocraBa oOyuaromuxcsi ¢ OB3 B 00pa3zoBaTesibHOIN OpraHu3alny K JMarHOCTUYECKOM paboTe MpUBIIEKAIOTCS Pa3Hble CIIEIUAINCTHI.

B cBoeil pabote cnenumanuctel opueHTupyores Ha 3akiatodenue [IMIIK o cratyce oOyuaromuxcst ¢ OB3 v Ha MHAMBHIAYaJbHYIO HpOTrpamMmy
peabunutanuu naBanuaos (UI1P).

KoppexknnonHo-pasBuBaioniee HamnpapjieHHe PpadoOThl I[03BOJISIET MPEOJOoJeTh (KOMIIEHCUPOBATh) WJIM MHUHUMHU3UPOBATh HEJOCTAaTKU
IICUXUYECKOTO H/UIN q)HSI/I‘IeCKOFO pasBUTUA MOAPOCTKOB, IMOATOTOBHUTHE HX K CaMOCTOSITETbHOH HpO(i)CCCHOHﬂIIBHOﬁ ACATCIIBHOCTH U
BapUaTUBHOMY B3aUMOJCHCTBUIO B NOJHUKYJIbTYpHOM oOmiecTBe. J[iIs 3TOro pasauyHbIMH = CIHEHUATUCTaMU  (TICUXOJIOrOM, JIOTOIEIOM,
Ne(eKTOI0roM, COIMaIbHBIM MIEIaroroM u Jp.) pa3padaThIBalOTCs HHIUBUAYAIBHO OPUEHTHPOBAHHBIE paboune KOPPEeKIIMOHHBIE TIPOrpaMMbl. ITH



IIPOrpaMMBbI CO3JIAI0TCS HA IUCKPETHBIE, 60Jiee KOPOTKHE CPOKH (YETBEPTh, TPUMECTP, T'0J1), UeM BECh YPOBEHb CPEAHET0 00pa30BaHUs, HA KOTOPHIH
paccuntana [IKP. [ToaTomy paboune KOppeKIIMOHHBIE MPOTPAMMBI SABJISIOTCS BApHATHBHBIM M THOKMM HHCTpyMeHToM TTKP.

Koppeknuonnoe Hanpasnenue [IKP ocyniecTBiseTcss B €IMHCTBE YPOUHOU M BHEYPOUHOU JIEATEIILHOCTH.

B ypouHoii nearenpHOCTH 3Ta paboTa MPOBOAUTCSA YACTUYHO YUUTEISIMU-TIpeAMeTHUKaMU. [lenenanpasiennas peaiusanusi JAHHOTO HallpaBJIeHUS
MPOBOAMUTCS TPYIMION CIEHUATUCTOB OpPraHU3alMH: JIOTOIENO0M, ICHUXO0JOroM (MpU HEOOXOAMMOCTH — CYpIONenaroroM, THQIONEAarorom,
TBIOTOPOM H Ap.). CreuuanucTbl, Kak MPaBUiIO, MPOBOAST KOPPEKIHOHHYIO pabOTy BO BHEYPOUHOH JesTeNbHOCTH. BMecte ¢ Tem B ciiydae
HEOOXOUMOCTH OHHU MPUCYTCTBYIOT M OKa3bIBAIOT MMOMOIUIL HA YPOKe (CypIomeiaror; ThIoTop, conpoBoxaatonuii noapoctka ¢ JLIT). B crapmeit
HIKOJIE POJIb THIOTOPOB MOTYT BBIMOJIHATH OJIHOKIACCHUKH MOAPOCTKOB C OCOOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU, TIOMOTasl IKOJbHUKAM B
NePeIBKEHUH 110 3[JaHHI0 1 KabuHeTaM. DTa JesTEIbHOCTh MOXKET OCYIIECTBIATHCS HA OCHOBE BOJIOHTEPCTBA.

Koppeknuonnas pabota ¢ 00y4JaromumMucs ¢ HapyIeHHsIMHA PEYH, CIyXa, OTIOPHO-/IBUTATEIBHOTO aIllapaTa, ¢ 33Aep>KKOH ICHXUIECKOTO pa3BUTHS,
C AYTUCTUYCCKUMHU IPOSABJICHUAMU MOXCET BKIIIOYATh CIACAYIOIIME HAIIPABJICHHUA WHAWBUAYAJIbHBIX W IOATrPYHNIIOBBIX KOPPCKIHMOHHBIX 3aHATHI:
«Pa3BuTHE YCTHOHN M MUCBMEHHOM peun, KOMMYHUKaUNy, «ColMaabHO-0bITOBas OPUEHTUPOBKa», «PUTMuKay, «Pa3BuTHE 3MOIIMOHAIEHO-BOJIEBOI
chepbi».

Jus  cnabocnplanyx IMOAPOCTKOB, KPOME MEPEYMCICHHBIX 3aHATUH, 00s3aTeNbHbl WMHIWBHIYaJIbHBIC 3aHATHS 10 PAa3BUTHIO Clyxa U
(GhOpMHUPOBAHUIO TTPOU3ZHOIIIECHUS.

Jns cna®oBuAsAIIMX YYEHHUKOB HEOOXOAUMO MPOBENIECHNE UHAUBUIYATBHON U MOATPYNIIOBON KOPPEKIIMOHHON pabOThI 10 Pa3BUTHUIO 3PUTEIHHOIO
BOCIIPUATUS U OXPaHE 3pCHUS.

[TogpocTkam, NOMABIIMM B TPYAHYIO )KU3HEHHYIO CUTYallUI0, PEKOMEHIOBaHbI 3aHATHS C TICUXOJIOTOM (KakK ¢ OOLIMM, TaK ¥ CO CIIeUalIbHBIM — IIPH
HE00X0IMMOCTH) O (OPMHUPOBAHUIO CTPECCOYCTOMYMBOIO TOBEACHHUS, MO IMPEOAOTCHUI0 (OOMI M MOAETMPOBAHHIO BO3MOXHBIX BapHaHTOB
pelieHus npodiieM pa3InyHOro XapakTepa (JINYHOCTHBIX, MEKIMUYHOCTHBIX, COLIMAIbHBIX U JIp.).

3aJI0roM yCnentHou peaau3aiuy IporpaMMbl KOPPEKITMOHHOM pabOTHI SBISAETCS TECHOE COTPYIHUYECTBO BCEX CIEIHMAIIUCTOB U MEJAroros, a TAakxKe
poauTenen, NPeACTABUTENEH aAMUHUCTPALIMU, OPTAHOB OIEKU U IOMEYUTENIBCTBA U IPYTUX COUUAIBHBIX HHCTUTYTOB.

CrniopHbl€ BOIIPOCHI, KacaroIMecs yCIIEeBa€MOCTH IIKOJIBHUKOB ¢ OB3, ux moBencHMs, JUHAMHMKHM TPOJABM)KEHUS B paMKaX OCBOEHHUS OCHOBHOM
nporpaMMbl 00y4deHHsl (Kak IOJIOKUTENIbHOW, TaK M OTPHILATENIbHOW), a TakkKe BOMPOCHI MPOXOXKACHUS HMTOTOBOM aTTECTAI[MM BBIHOCATCS Ha
00cyXJIeHHE TICUXO0JIOT0-TIeJarOrMuecKoro KOHCHIInyMa OpraHu3aluu, Meroanueckux oobenuuenuit u [IMITK

KoncynbTaTuBHOEe HampabiieHHe padoThl pElIaeT 3a/Jaydl KOHCTPYKTHMBHOTO B3aMMOJEHCTBHS IMENaroroB M CHEIUATUCTOB IO CO3/aHUI0
OJIaronpHuATHBIX YCIOBUM JUIsl 0Oy4eHHUS M KOMIIEHCAIIUU HEJJOCTaTKOB cTapiuekiaaccHUKoB ¢ OB3, orbopa u agantanuu coaepaHus uX o0ydeHus,



IMPOCIIC)KUBAHUA JUHAMUKH UX Pa3BUTHUA U IIPOBEACHHA CBOCBPEMEHHOI'O IIEPECMOTPA U COBEPIICHCTBOBAHUA ITPOTrpaMMBbI KOppeKHHOHHOﬁ pa6OTBI;
HEIIPEPBIBHOTI'O COIIPOBOXKACHUA cemMei 06yqa}0mnxc>1 C OB3, BKJIIOUCHUSA UX B aKTUBHOC COTPYAHUYCCTBO C rI€JaroraMu 1 CricquaJIuCTraMu:

—KoncynpTaTiiBHOE HalpaBlieHHE MPOrpaMMbl KOPPEKIIMOHHON pPadOThl OCYIIECTBISETCS BO BHEYPOUHOW M BHEY4YEOHOU [eATeIbHOCTH
MIe1aroroM KJiacca 1 TpyIIoi CHeHaIiCTOB: JIOTOMEA0M, ICUXO0JIOTOM, Ae(hEeKTOIOrOM, COLMAIHBIM TIE1arOroM.

—Ilenaror kiacca mpoOBOAUT KOHCYJIbTATUBHYIO PabOTy C POAUTENIMU IIKOJHLHUKOB. JlaHHOE HampaBieHHe KacaeTcs 0OCY>KIEHHS BOIIPOCOB
yCIIEBaEMOCTH M TOBEIEHUS MOAPOCTKOB, BHIOOpPA W 0TOOpa HEOOXOAMMBIX MPUEMOB, CHOCOOCTBYIOUIMX ONTHUMH3AIMU €ro oO0ydeHus. B
OTJIENBbHBIX CIIyYasX MeJaror MOKET MPEIOKUTh METOANUECKYIO0 KOHCYJBTAIMIO B BU/I€ PEKOMEHAalui (110 U3YyYEHHIO OTIENIbHBIX Pa3/eioB
IIPOrPaMMBl).

—Ilcuxonor mpoBOAUT KOHCYIBTaTUBHYIO paboTy ¢ mexaroramu, aJMUHUCTpallded IIKOJIbI U poauTensMu. Pabota ¢ memaroramu KacaeTcs
00CyXIeHUsT TPOOJIEMHBIX CHUTyalldid W CTparerui B3ammojencTBus. Pabora mcuxosora co MIKOJIBHOM aIMUHUCTpAIMEd BKIIIOYAET
MIPOCBETUTENBCKYIO U KOHCYJIbTATUBHYIO ACSTEIbHOCTD.

—PaboTa mncuxonora ¢ poguTeIsiMi OPHEHTHPOBAHA HA BBISIBICHUE M KOPPEKIIMIO MMEIOLINXCS Y MIKOJILHUKOB POOIeM — aKaJeMHUECKUX H
JUYHOCTHBIX. Kpome Toro, mcuxojor MNpuHUMAaeT AakKTUBHOE YydacThe B pabore 1o MNpo(dhecCHOHATLHOMY CaMOOMPEIEIICHUIO
CTapIIEKJIACCHUKOB C OCOOBIMH 00pa30BaTeIbHBIMH MTOTPEOHOCTIMHU.

—Jloromnen peanu3yet koHcynbTaTuBHOE HanpasieHue [IKP B paboTe ¢ moapocTkaMu ¢ HapyIICHUSAMU PEYU, UX POAUTEISIMH, Me1aroraMmu, co
IIKOJIFHOM aJIMUHHUCTpaLei (1o 3arpocy).

—B xone koHCynpTanuii ¢ NOAPOCTKAMHU C HAPYHICHUSIMH PEYU M POAUTEISIMU CHEIHAIUCT UHGOPMHUPYET UX 00 OCHOBHBIX HAIPABIICHUSAX
Joroneauyeckod paboThl, €e pe3yjbTaTax; paccKa3blBaeT O JUHAMHUKE PEYEBOTO Pa3BUTHUS LIKOJBHUKOB, UX 3aTPyJHEHUSX U IpPEIaract
PEKOMEHIALIMU TI0 IPEOJOJIEHHUIO PEYEBBIX HEOCTATKOB.

—KoncynpraTiBHas pabota joromeja ¢ mejaroraMu BKJIIOYAET: OOCYXKIEHHE JUHAMHUKU Pa3BUTHS YCTHOM M NMHCbMEHHOH peud yYEeHUKOB
KJlacca, MX KOMMYHUKAIMH, B TOM YHCII€ PEYEBOM; BEIPAOOTKY OOLIUX CTpAaTErnii B3aMMOJICHCTBHS ¢ YUUTEISIMU U APYTHUMHU CHIELHATICTaMU;
oTpezieNieHue BO3MOKHOCTH U 11€71€c000pa3HOCTH HCIOIb30BaHHUsI METOJIOB U MPHUEMOB JIOTONEANYECKON pabOThl HA OTHAEIbHBIX YpOKax, a
TaKXe albTePHATUBHBIX YUEOHUKOB U Y4eOHBIX TOCOOMH (TIpH HEOOXOAUMOCTH).

—KoncynpraTiiBHas paboTa ¢ aJIMUHUCTpalUed IIKOJbl NPOBOJUTCS IMpPH BO3HUKAIOIIMX BOIPOCaX TEOPETHMUECKOTO MU MPAKTUYECKOTO
xapakrepa o cneunduke oo6pa3oBaHus U BOoCIUTaHUA MopocTkoB ¢ OB3.

—JledexTomnor peanu3yeT KOHCYIbTATUBHYIO AESITEILHOCTh B pa0OTE C POIUTENSIMH, IIeAaroraMu-npeAMETHUKaMH, TICUX0JI0TOM, JIOTOTIEI0M
U IIKOJBbHOM aJMUHHCTpaluell mo BompocaM OOy4YeHHMs M BOCHHTAHUS MOJPOCTKOB C CEHCOPHBIMU (CIYXOBBIMH, 3PUTEIBbHBIMU) U
MO3HABaTEIbHBIMU HapylieHusMU. B pabote ¢ ponutensiMu oOCYKIAlOTCS MPUYMHBI aKaJeMUUYECKUX 3aTpyJHEHUI 3TuX oOydarouuxcs u
NpeUIaraloTcsl HHAMBUIYaTbHO OpPUEHTHPOBAHHBIE PEKOMEHJALMU M0 HX MPEOJ0JIEHHIO; O00CYXJaeTcss JMHAMUKA YCIIEBaeMOCTH
mKoTHbHUKOB ¢ OB3 (kak moyioKuTeNbHAs, TaK U OTPUIIATEIIHLHAS).

—Crenuanict MOXeT BbIOUpaTh U PEKOMEHJIOBATh POJUTENSIM K HCIOJIb30BAHUIO JOMOJIHUTENbHBIE TOCOOUS, yuyeOHble U TUIAKTUYECKHUE
cpenctBa oOydenus. KoHcynpTaTHBHOE HampaBieHHEe paOOThl C INEeAaroraMd MOXET KacaTbCs BOMPOCOB MOAUGUKALMM U aJanTaluu
IIPOrpPaMMHOTr0 MaTepHaIa.



HNudopmaniuoHHO-IPOCBETHTE/ILCKOE HaNpaBjieHHe PadoThl CIOCOOCTBYET PpACHIMPEHUIO MPEACTABICHUN BCEX YYaCTHUKOB
00pa30BaTeNbHbIX OTHOIIEHUH O BO3MOYKHOCTSX JIIOAEH C PAa3iIMYHBIMU HApYLIEHUSMM M HENOCTAaTKaMH, IIO3BOJIAET PACKPBITH pPa3HbIE
BAPUAHTHI Pa3peLICHUs CI0KHBIX )KU3HEHHBIX CUTyaluH.

JlaHHOE HampaBJICHHWE CHEIHAINUCTHI PEATU3YIOT Ha METOJUYECKHX OOBCIUHEHUSX, POAUTEIBCKUX COOpaHMSX, MEIarorHdecKuX COBETax B
BUJIE COOOIICHU, MPE3EeHTAIMIA U JOKIIA0B, a TAKKE ICUXOJOTHIECKUX TPEHUHTOB (TICXO0JIOT) U JISKIH (Jioromnea, 1eeKToIIor).

Hanpasienus KOppeKIMOHHON pabOThl peaIM3yIOTCS B YPOUHOU U BHEYPOUHOU IS TEIHHOCTH.

KPUTEPUU OLIEHUBAHUA U KPATKOE OIUCAHUE CUCTEMBbI OLIEHKU JOCTHKEHUH OBYYAIOIIUXCA

Pe3ynbTaThl 00ydeHuss XUMHUH JOJHKHBI COOTBETCTBOBATH OOIIUM 3aja4aM IIpeIMeTa u TpeOOBaHUSAM K €r0 YCBOCHHUIO.

Pe3ynbrarel 00yueHus olleHUBalOTCA 10 MATHOATEHOM cucTeme. [Ipu olleHKe yUUTHIBAIOTCS CIEAYIONINE KadeCTBeHHbIE TOKA3aTEIU OTBETOB:

* riryOuHa (COOTBETCTBUE M3YYEHHBIM TEOPETUIECKUM 00O0OIICHUSM);

*0CO3HAHHOCTH (COOTBETCTBHE TPeOyeMbIM B IPOrpaMMe YMEHHSIM PUMEHSTH MOTYYSHHYIO HH(OPMALIUIO);

*ITI0JTHOTA (COOTBETCTBUE 00BEMY ITPOrPaMMBI i MH(DOPMAIIHH YICOHHKA).

[Ipu orieHKe yYUTHIBAIOTCS YUCIIO M XapaKTep OMNOOK (CYIIeCTBEHHbIE U HECYIIECTBEHHEIE).

Cy1iecTBeHHBIC OMTUOKYU CBS3aHBI C HEOCTATOYHOW TITyOMHOM M OCO3HAHHOCTBIO OTBETA (HAIIPUMEP, YUCHUK HEMPABUIIHBHO YKa3all OCHOBHEIC
MPU3HAKW TOHSATHH, SBICHUMN, XapaKTepHbIE CBOWCTBA BEIECTB, HEMPABHIBLHO CHOPMYIUPOBAT 3aKOH, TMPABUIO M T.JI. WIM YYCHHK HE CMOT
MPUMEHHUTh TEOPETUUYCCKUE 3HAHWS I OOBSICHEHUS W TPEJCKA3aHWs SBICHUH, YCTAHOBIICHUU MPUYUHHO-CIICACTBCHHBIX CBS3CH, CPaBHCHUS U
KJacCU(UKALUU SIBICHUH U T. I1.).

HecymecTBeHHbBIe OMMOKKA OMPEACIISIOTCS HEMOJNHOTONW OTBeTa (HampuMep, YIyImeHHEe W3 BUIAa KaKOTo-JIMOO HexapakTepHoro (akra mpu
OMKMCAaHUU BelIeCcTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKH, OIHMCKH, JOMYIIEHHBbIC MO0 HEBHUMATEIBHOCTH (HampuMep, Ha 1Ba U Oolee
YpaBHEHUH peakliii B IOJTHOM MOHHOM BHUJIE JOIYIIeHA OJJHa OMKUOKa B 0003HAYEHUH 3aps/ia HOHA).

Pe3ynbratel 00yueHUsT IPOBEPSIFOTCS B MPOIECCE YCTHBIX M MUCbMEHHBIX OTBETOB YUAIIMXCS, & TAKXKE MPU BHIMOJHEHUH UMU XUMHUYECKOTO
IKCIIEPUMEHTA.

OueHKa YCTHOTO OTBeETa
Ouenka «5»:

* OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH U3YYCHHBIX TEOPHUIL;

* MaTepHall U3JI0KEH B ONPEICICHHON JIOTHUECKOH TOCIIeI0BATEIIBHOCTH, TUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSATEIHHBIN.

Ouenka «4»:
* OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH W3YYCHHBIX TEOPHUIL;
* Marepwasl M3JI0XKEH B OIPEICICHHOW JIOTHYECKOH IOCIIeI0OBATEIbHOCTH, MPU 3TOM JIONYIICHBI JBE-TPU HECYIICCTBCHHBIE OIITHOKH,
WCIIPABIICHHBIC IO TPEOOBAHUIO YUUTEIS.




Ounenka «3»:
* OTBET IOJHBINA, HO TIPU ATOM JIONYIIEHA CYIIECTBEHHAs OIIMOKA WJIM OTBET HEIIOTHBIN, HECBSI3HBIM.
Ouenka «2»:
* [IpY OTBETE OOHAPY)KECHO HEITOHUMAHUE y4YaIIMMCsi OCHOBHOTO COJIEP)KaHMS Y4eOHOI0 MaTepuaia Wid JONMYIICHbI CYIIeCTBEHHbIC OIMUOKH,
KOTOPBIC YUAIHIICS HE MOXKET UCIIPABHUTH MPH HABOSIIUX BOMPOCAX YIUTEIIS.
Ounenka «1»:
* OTCYTCTBHUE OTBETA.
OneHka NMCbMEHHBIX padoT
OneHka IKCIEPUMEHTAIbHBIX YMEHUit
OreHka CTaBUTCS HA OCHOBAHUU HAOIIOICHUS 32 YYalllUMHUCA U TUCBMEHHOIO OTUeTa 3a padoTy.
Ounenka «5»:

* paboTa BBINTOTHEHA TIOJHOCTBIO U MTPABUIILHO, ClICJIaHbl MPABUIIbHBIC HAOIIOACHHUS U BBIBOJIBI;

* SKCIIEPUMEHT OCYIIECTRIICH T10 IUIaHYy C YIETOM TEXHHUKH 0€30MaCHOCTH U MPaBUJI paObOTHI C BEIIECTBAMH U 000PYIOBAHHEM;

* MPOSIBJCHBl  OPraHU3AIMOHHO-TPYIOBBIE YMEHUS  (MOJJEPKUBAIOTCA YUCTOTa pabodero Mecra U MOPSIOK Ha CTOJNE, YKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).

Ounenka «4».

* paboTa BBITMIOJHEHA MPABUIBHO, CACIAHBI MPABUIbHBIC HAOIIOICHUS W BBIBOJIBI, HO TIPU 3TOM SKCIICPUMEHT MPOBEIACH HE MOJIHOCTHIO WA

JIOTIYIIIEHBI HECYIIECTBEHHBIE OMIMOKH B pabOTe C BEIIeCTBAMHU M 000PyI0BaHUEM
Onenka «3».

* paboTa BBIMOJIHEHA MPABUJILHO HE MEHEE YeM HAIOJIOBUHY WM JOMYIIEHA CYIIeCTBEHHAs OIIMOKa B XOJe IKCIEPUMEHTa, B O0BSICHEHUH, B
opopmiieHHH pabOTHI, B COOJIIOJICHUM TMPaBUJ TEXHUKM O€30IacHOCTU MpU padboTe ¢ BellecTBaMU U 000pyJIOBaHUEM,  KOTOpas
WCIIPABIISIETCS MO TPEOOBAHUIO YUUTEIIS.

Onenka «2»:

* TOMyIIeHb! ABE (U OoJiee) CYIIECTBEHHbIE OIIMOKHN B XOJ€ SKCIIEPUMEHTA, B 00BACHEHUH, B 0POpMIIEHUN PabOTHI, B COOMIOICHUHN TPaBUI
TEXHUKU O€30IaCHOCTH NMpHU paboTe ¢ BEIIECTBAMU M O0OPYJOBaHHEM, KOTOpbIE YYalllUHCS HE MOXET HUCIPAaBUTh Jake MO TpeOOBaHUIO
YUUTES.

Omnenka «1»:

* paboTa He BBITIOIHEHA, Y YYAIIErocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHHUS.
O11eHKa YMeHMIi peniaTh JKCIHepUMEeHTAJbHbIE 3a1aUH
Onenka «5»:

* [UIaH PENICHHS COCTaBIICH MTPaBUIILHO;

* MPaBUJIHLHO OCYIIIECTBIIEH MOJ00P XUMUYECKUX PEAKTHBOB U 000PYIOBAHHS,

* JAHO IOJIHOE OOBICHEHUE U CACIAaHbI BRIBOJEI.

Onenka «4»:




* [IJIaH PEIICHUS COCTABIICH TPABUIILHO;
* MPABHJILHO OCYIIECTBIICH NOJJ00p XMMUYCCKHX PEAKTUBOM U 000PYJIOBaHUs, IIPU 3TOM JIOMYIIEHO He OoJiee IBYX HECYNIECTBEHHBIX OIMOOK
B OOBSICHEHUH U BBIBOJIAX.
Ouenka «3»:
* [IJIaH PEIICHUS COCTABIICH TPABUIILHO;
*[IPaBHJILHO OCYILIECTBIICH IMOA00pP XUMHUECKUX PEaKTUBOB M 000PYOBAaHUS, HO JIOIMYIIIEHA CYIIECTBEHHAs! ONIHMOKA B OOBSICHEHHH U BBIBOJIAX.
Ouenka «2»:
* IONYIIEHBI JABe (1 0oJiee) OMMOKH B TJIAHE PEIISHUs, B MMOJ00PE XUMHUECKUX PEAKTHBOB M 000PYAOBaHMS, B OOBSICHCHUH M BBIBOJIAX.
Ouenka « 1 »:
* 33J1a4a HE pelIcHa.
O1eHKa YMeHMIi peliaTh pacyeTHbIE 3212491
Ouenka «5»:
* B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OMHMOO0K, 3a/ja4a PeiieHa palliOHAILHBIM CIIOCOOOM.
Ouenka «4»:
*B JIOTUYECKOM PACCYXJICHHH W PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3a/ilaya pelIicHa HepalroHATBHBIM CIIOCOOOM WIIH JOIMYIIEHO HE
0oJiee IByX HECYIIECTBEHHBIX OIUOOK.
Ouenka «3»:
*B JIOTUYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OIIMOOK, HO IOMYIIIEHA CYIIECTBEHHAs OIMMOKa B MAaTEMaTUYECKUX pacyeTax.
Ouenka «2»:
*HIMEIOTCSI CYIIECTBEHHBIE OMIMOKH B TIOTHYECKOM DPACCYKIECHUU U B PEIICHHUH.
Ouenka «1»:
*OTCYTCTBUE OTBETA Ha 3aJ]aHHeE.
O1eHKAa MMCbMEHHBIX KOHTPOJIbHBIX PA00T
Ouenka «5»:
*OTBET TOJHBIA U TPABHILHBIN, BO3MOYKHA HECYIIICCTBCHHASI ONIHOKA.
Ouenka «4»:
*OTBET HETOJTHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OINOOK.
Ouenka «3»:
*paboTa BBIMOJTHEHA HE MEHEE YeM HAITOJIOBHUHY, JOIYIICHA OJTHA CYIICCTBEHHAs ONIMOKA U TIPH 3TOM JIBE-TPH HECYNIECTBEHHBIC.
Ouenka «2»:
*paboTa BBIMOJTHEHA MEHBIIIC YeM HAITOJIOBHHY HIIH COJIEPIKUT HECKOJIBKO CYIIECCTBEHHBIX OITHOOK.
Ouenka «1»:
*paboTa HE BBHITIOTHEHA.
[Tpu orieHKe BHIMOTHEHUS MMCEMEHHOM KOHTPOIBHON PabOThl HEOOXOJMMO YUUTHIBATh TPEOOBAaHUS €TMHOTO Op(horpaduaeckoro pexxuma.




OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pa00Ty KOPPEKTUPYET MPEAIIECTBYIOIINE MPU BHICTABIIEHUHA OTMETKHU 32 YE€TBEPTh, MOJIYTOue, TO/I.
O1eHKa TECTOBBLIX PadoT
Onenka «5»
syqaruiicst Beimoiaaui 90 — 100% paGoTsl.
Onenka «4»:
syvaruiicst BeImoiaHui1 70 — 90% paboThL.
Onenka «3»:
syvaruiicst BeinoiaHui 40 — 70% paboThl.
Onenka «2»:
eyyaruiics BeinmoaHuiI meree 30% paboThl.

YYEBHO - METOJAUYECKOE OBECIIEYEHUE

1.OcHoBHas oOpa3oBaTenabHas MporpaMmma OCHOBHOTO 001Iero o0pa3oBaHus 1o XUMuU (0a30BbIi YPOBEHB);

2. T'abpmansia O.C., OctpoymoB W.I'.,Cnanko C.A. Xumus — 8 xinacc. YueOHUK U1 001eoOpazoBaTeNbHbIX yupexaeHuii — M.: TIpocBemenue,
2020 r.

3. I'a6pmansn O.C., OctpoymoB N.I'.,Cnaakos C.A. Xumus — 8 knacc. Pabouas rerpans. M.: [Ipocemenue, 2021 .

4.T'abpuensn O. C., Kynmosa A.B. Terpaas a1 1a60paTOpHBIX ONBITOB U MPAaKTUYECKUX paboT K yueOHuKy O.C.I'abpuensna «Xumus — 8 kiaacey -
M.: [Ipoceemienue, 2021r.

5. Kymmosa A.B. Pabouas terpans. 8 kiacc.M., Dx3amen, 2022r.

6. [TaBnoBa H.C. KoHTponbHbIe U caMOCTOSITENIbHBIE PAaOOTHI 110 XUMUH. 8 Kiacc. M., Dk3amen, 2021 r.

7. enucosa B.I'. [Toypounsie miansl no yueouuky O.C.I'abpuensna «Xumus — 8 kiaccey - Bonrorpaz, Yuunrens, 2010r.

8. I'abpuansH O.C., Octpoymos WN.I'.,CnagkoB C.A. Xumus — 9 kiacc. YuebHuK i o01eoOpa3oBaTenbHbIX yupexaeHuii — M.: [Ipoceemnienue,
2020 .

9. I'abpumansn O.C., Octpoymon WU.I'.,CnagkoB C.A. Xumus — 9 kiacc. Pabouas terpaas. M.: IIpocsemenue, 2021 r.

10.I'abpuensn O. C., Kynuosa A.B. Terpanp 11 1a00paTOpHBIX ONBITOB U MpakTHUYecKuX padoT k yueOHuky O.C.I'abpuensna «Xumus — 8 kiaace»
- M.: [Ipocsemenue, 2021r.

11. ITaBnoBa H.C. KoHTponbHbIE U caMOCTOSTENbHBIE pabOTHI MO XUMUH. 9 kiacc. M., Dk3ameH, 2022 1.

12. Ps6oB M.A. Tectsl o xumuu k yueOHuky I'abpusnsn O.C., OctpoymoB N.I'.,Cnaakos C.A. Xumus — 9 knacc. M., Dk3amen, 2022r.
13.T'abpuensn O. C., OctpoymoB U. I'. HactonbHas kaura yuurens. Xumus — 8 kiaacc: Meronndeckoe nocobue. — M.: JIpocda, 2008r.

14. [lenncosa B.I'. [Toypounsie mians! o yueouuky O.C.I'abpuensna «Xumus — 9 kiacey» - Bonrorpan, Yuurens, 2010r.

15. Job6potun 1.1O., Momyanosa ['.H. Xumusa. OI'D. M., Untennext-Llentp, 2022r.

16. Mensenes FO.H., Momuanosa I'.H. TunoBbsie BapuaHThI 9K3aMEHAIIMOHHBIX 3aAaduil. M., Dx3amen, 2022r.



Y4eOHo-1a60paTopHOE 000PYIOBAHUE U TPUOOPHI, TEXHUUYECKHUE U HJICKTPOHHBIE CPECTBA OOYUEHHS U KOHTPOJIS 3HAHUH ydaluxcs, yueOHas u
CIIpaBOYHAs JIUTEPaTypa, LU(POBBIE 00pa30BaTENbHBIC PECYPCHI, JAEMOHCTPAIMOHHBIA W Pa3[JaTOYHBIA JUNAKTHYCCKHHA Marepuai MOIpOOHO
NpEeCTaBJICHbI B IACIOPTE KaOMHETa.



