I'ocynapcrBenHoe 0r0aKeTHOE 0011I€00pa3oBaTEIbHOE YUPEKIeHUE
mkosa-uaTepHat Ne 31 HeBckoro paiiona Cankr-IlerepOypra

“COI'JIACOBAHO” “IIPUHATO”

Metoandyeckoe 00beIUHEHNE neacoset oT 31.08.2023r.,

y4YUTEIeH MaTeMaTUKU U €CTECTBO3HAHUS npotokoJt Ne 1

30.08.2023r., mpotokoit Ne 1 “YTBEPXIAEHO”

Ipe aresnb MO: 31.08.2023r., npuka3z Ne 252
g%:L/fEB FOmmanoBa/ I[I/Ipemﬁp FBOY

IIIK .}ILI HHTepH&TaNO 31
) W/ Zs /AA WBanosa /

PABOYAA ITPOT'PAMMA

0 XUMHUHU
(BapuanT 1.2)
15 8-9-nonosauTenbHbIX (10)KIaccoB
Ha 2023-2024 y4eOHbIi roj

Cankrt-IleTepOypr
2023



INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mo mnpeaMery «XUMHUS» alpecoBaHa TIyXUM OOYYarOIIUMCS,
NOJYYaoIuM OCHOBHOe obmee oOpasoBanue. Ilporpamma pa3paboraHa Ha OCHOBE
@denepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO  CTAHAApPTa OCHOBHOTO  OOIIEro
obpazoBanus (IIpukaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrepctBoMm toctuiiuu Poccuiickoit @eneparuu 05.07.2021 r., per. Homep — 64101) (nanee
— @®I'OC O0O0), Ha OCHOBE MPOrpaMMBl Kypca XHUMHUH I ydamuxcs 8 — 9 KiaccoB
001eo0pazoBaTeNbHBIX YupexkaeHui (mox penaknueit H.E. Kysneyosoti) ¢ yaérom IlpumepHoi
aJIaNTUPOBAHHONW OCHOBHOM 00pa3oBaTelbHONW MPOrpaMMbl OCHOBHOI'O 00IIEro oOpa3oBaHUs
oOydaromuxcsi ¢ HapyLICHUAMU CiIyXa, OJOOpeHHOH perieHueM ¢GeaepanbHOro y4eOHO-
METOJIUYECKOr0 00BbeqUHEeHHs 1Mo obmiemMy oOpa3oBaHuio (mpoTtokon oT 18 mapra 2022 1. Ne
1/22), a Ttaxxe ¢ yuérom Koumenuumu mnpenogaBaHus ydeOHOTo mpenMeTa «XUMHS» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peaqu3ylOUMX  OCHOBHbIE
o01eobpazoBaTenbHbie TIporpamMmbl  (yTBepskaeHa pemienueMm Kosernn MuHnpocBenieHus
Poccun, mporokon ot 03.12.2019 r. Ne IIK-4BH) M Ha OCHOBE IJIAHUPYEMBIX PE3yJIbTaTOB
JTyXOBHO-HPABCTBEHHOTO  PA3BUTHsI, BOCIUTAHUS U  COLNUANIM3AIMH  OOYyYarol[uXcs,
npeacrasieHHbix B [Iporpamme Bocniutanus 'bOY mkonsi-untepnara Ne3 1.

Henau n3yvyenus y4eOHOro npeamera « XuMush»

Lenv yuebHnou Oucyuniunsbl 3aKITIOYACTCS B (POPMHUPOBAHUHU Yy TIYXUX OOYYAFOIIUXCS
CUCTeMbl XHMHUYECKUX 3HAHHM KaKk KOMIIOHEHTa €CTEeCTBEHHO-HAYyYHOW KapTHHBI MHpa B
€JIMHCTBE C PA3BUTHEM COLUAILHBIX KOMIETCHITNH, BKITIOUAs:

— (popMUpPOBaHUE MHTEUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY MPUHATHUIO PEUICHUH, CHOCOOHON aJanTHpOBaTHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— mpuoOmIeHne O0YyYarImUXCs K CaMOCTOATEIbHON IO3HABAaTENbHON JAEATEIbHOCTH,
HAYYHBIM METOJIaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIUIO M PA3BUTHE CIOCOOHOCTEH K XUMHH;

— COJICUCTBHE TPHOOPETEHUIO OOYYAIOIIMMHUCS OIbITa PasHOOOPa3HON AESITENbHOCTH,
MO3HAHUS W CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMH), HMMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE JIJIs1 PA3TUYHBIX BUIOB JICSITEIIBHOCTH;

— (opmupoBaHue ymMeHH OOBSICHATH U OLEHUBAThH SIBICHUS OKPYXKAIOIIETO MHpa Ha
OCHOBAHUU 3HAHWM U OMBITA, TTOJYYECHHBIX MTPU U3YUCHUH XUMUH,

— (opMuUpoOBaHHE TYMAHHCTUYECKUX OTHOIICHHI, TTOHUMaHUs IIEHHOCTH XUMHUYECKHX
3HaAHUW JUIs BBIPAOOTKM 3KOJOTMYECKH 1IeJ1eCO00pa3HOro MOBENEHUsS B OBITY U TPYIAOBOMH
JIEATEIbHOCTH B LEJSIX COXPAHEHUSI CBOETO 3J0POBbs U OKPYKaroUIel IPUPOJTHON CPEMBL;

— pa3BUTHE€ MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOIIO |
CaMOBOCIUTAHUIO.

Ydert 0co0bIX 00pa3oBaTeJbHBIX NOTPeOHOCTEH TJIYXHX 00yUYaIOIMXCH.

N3ydyenne XxuMuu CrOCOOHO BHECTH peHIAlOIIMKA BKJIaX B ()OPMHUPOBAHHE €CTECTBEHHO-
HAay9YHOW TPAMOTHOCTH OOYYAroIIUXCsl C HapyHIeHUsIMU ciiyxa. OIHOBPEMEHHO C 3TUM JIaHHBIN
Kypc 00J1a1aeT KOppEeKIMOHHO-Pa3BUBAOIIIEH U BOCIIUTATEILHON HAMPABICHHOCTBIO.

B cootBercTBUU co crnenudukoir 00pa3zoBaTEIHLHO-KOPPEKIIMOHHONW pabOThl B XOJ€
YPOKOB XHMMHHU TPEAyCMaTpUBAETCS NpPEIbSIBICHHE BepOaTbHBIX HMHCTPYKIIHMMA, MOCTAaHOBKA
CJIOBECHBIX 3aJ1ad, MOOYXXJIEeHHE OOYyYaromuXxcsi K PACCYXKICHUSM BCIyX, KOMMEHTHPOBAHHIO
BBITIOJTHSAEMBIX JCUCTBUI (B T.4. MO pe3yJabTaTaM JaOOPATOPHBIX OIBITOB). YUHUTEIh MOJKEH
CO3/71aBaTh YCJIOBHS, MPU KOTOPBIX y TIIYXUX OOydaromuxcsi Oy/eT BO3HHKATh MOTPEOHOCTH B
peueBOM OOIIEHWH B CBSI3W C IUIAHHPOBAHUEM OMBITOB, OOCYXIEHHEM JIEHCTBUS psna
XUMUYECKHUX 3aKOHOB.

Xumus Kak yueOHasi AUCHUIIMHA UMEET BOCIHMTATENbHYIO HampaBiIeHHOCTh. [lo3HaBas
CBOMCTBA BEIIECTB, 3HAKOMSCH C UX MPEBPANICHUSMHU, TIIyXHUe 00ydJaroImecs: yJaTcs MBICIUTh
JIOTUYECKH, a TMOCPEACTBOM J1abOpaTOPHBIX OMBITOB, y OOydaroluecs BBIPAOATHIBAIOTCS
OTBETCTBEHHOCTb, TPYA0/11001Ee, COOPAaHHOCTh, HACTOWYMBOCTD, MMOTPEOHOCTDH TOBOJIUTH HAYaTOE



JIeNI0 10 KOHIA. BBIMONHAS Te WM HMHBIE 33JaHus, IIIyXue oOydaromuecss OCO3HAIOT, YTO
HEOpE)KHOE OTHOILIEHHE K padoTe, OTCYTCTBHE COCPEIOTOYEHHOCTH HE TOJBKO MPUBOIUT K
NOJYYEHHUI0O HEOOBEKTUBHBIX IAHHBIX, HO U MOXET OBITh OMACHBIM JJISI 3/I0POBBSl U JKU3HU
yenoBeka. OcyliecTBiss ASATeNbHOCTh B IPyIIe, B MOArPYIIax, Hapax, IiIyxue o0yJaromuecs
ydaTcst OECKOH(MIMKTHBIM CIOcO0aM pelIeHus NpOOJeMHBIX CHTyalud, CIIOPHBIX BOIIPOCOB,
HPUHATHIO MHOTO MHEHMSI, YBAKCHHUIO K TOUKE 3pEHHUS APYToro 4eJoBeKa.

VY4eOHbIil npeaMeT «XUMHsD CTPOUTCS HA OCHOBE KOMILIEKCA IPUHIUIIOB.

Ipunyun nayunocmu OTHOCHUTCS K YMCIy OCHOBonojaratomux. Ilpeabsasisemslil B xone
00pa30oBaTeIbHO-KOPPEKIIMOHHON paboThl MaTepuall AOJKEH OBbITh JOCTOBEPHBIM, PACIOJIaraTh
NO/UIMHHBIM HAy4YHBIM OOBSCHEHHEM. YUHUTEII0 ClIeqyeT OOeCHeuuTh «TpaHchOopMaIuio»
JIOHAYYHBIX MPEICTaBICHUI 00yJaromuXcs ¢ HapyIlIeHUeM cllyXxa B Hay4yHble IpeAcTaBieHus. B
KOPPEKLIMOHHO-00pa30BaTEIbHOM IPOLIECCE HE JAOIYCKAeTCsl ByJbrapu3alus, 4Ype3MepHas
yHIpOLEHHOCTh MaTepHaia.

Ipunyun docmynnocmu onpeaensercs o0bEMOM yueOHOTO MaTepHaia, peryJupoBaHHe
KOTOPOI'O  OCYILECTBIIIETCSI B COOTBETCTBUM C BO3PACTHBIMH UM  WHAWBUIYaIbHBIMU
0COOEHHOCTSIMH ~ TIIyXuX  OOydyalommMxcs, UX  CICHUAIbHBIMA  00Opa30BaTeIbHBIMU
norpedHocTsIMH. C y4€TOM JaHHOrO MPUHLMIA JUIl YCTPAHEHUS! TPYIHOCTEH, BO3HUKAIOIIUX Y
o0yJaromuxcss TMPH OCBOCHHU TEOPETUYECKOTO Marepuaja, JOIyCKAeTCs IMOIyJIIpHOe
U3JI0KEHUE PsAfia CI0XKHBIX BOIIPOCOB XMMUUYECKON HaYKH.

B nporiecce oOydeHus: XUMHUH IPEIyCMATPUBACTCS CICAOBAHUIO NPUHYUNY 0OecnedeHus
CO3HAMENbHOCMU U AKMUBHOCMY 34 CUET B3aMMHOM JEATENIbHOCTU YUUTENs M 00y4aroIIHUXCs.
Crnenmyer oOecrieunTh OCO3HAHHE KaXKIBIM TIIYXUM OOYyYalOIIMMCS TOTO, YTO 33 KaXKIOU
(dopMyI0#i BelecTBa CKpbIBaeTcs 00ibias HHPOPMALUA OTHOCUTEIBHO €r0 COCTaBa, CTPOEHUS,
CBOWCTB; 32 K&KJIbIM XUMHUYECKAM YPAaBHEHUEM CTOUT PEATbHbI XUMUYECKHIA TIPOIIECC.

Ipunyun naznaonocmu B 00Y4EHUU XMMUHU HaXOJUT BBIPAXEHHUE B CO3/IaHUM YCIIOBUA,
COJICHCTBYIOIINX OBJIAJCHUIO TIIYXUMH OOYYaIOUIMMHCS OIPENeNIEHHBIM 3amacoM 00pa3oB
XUMHUYECKHX O00BEKTOB. HarisinHOCTh, SBJIAACH HEOTHEMJIEMOM 4epTON HAay4yHOro IO3HAHMS,
0COOEHHO BaXKHA B CHUCTEME O00pa30BATEIbHO-KOPPEKIIMOHHOH pPabOTBI C  TIYXHMHU
o0yyaromuMucs, A KOTOPBIX 3pUTEIbHBIA KaHal MOJy4YeHHs HH(OpMaluu sBIseTCs
OCHOBHBIM. OJIHOBPEMEHHO C 3TUM HAIJISIHBIMA MOTYT OBITh HE BCE 3HAHMSA, a TOJNBKO HX
OTeJbHbIE KOMIIOHEHTbI, KOTOpbIE CBSI3aHHBl C YYyBCTBEHHBIM IIO3HaHUEM, OOYCIOBICHbI
MPOIIECCOM CO3JaHMsl ONpeneNeHHbIX o0pa3oB. OpraHuszys W peaiusys 00pa3oBaTeIbHO-
KOPPEKIHMOHHYIO0 paboTy, yYUTedb XUMHUHU JOJDKEH JO0OMBATHCS TOTO, YTOOBI CO3/1aBaeMble y
TIyXUX OOydYalomuxcsi TpeACTaBlIeHus H  (QopMupyemble TOHATHS O0a3MpOBaJNCh Ha
BOCIIPHATHSAX, TOJy4aeMbIX B XOJle HAOIIO/IEHUs BEIECTB, XUMUUECKUX MPOILIECCOB, U3YyUECHUE
KOTOPBIX IPEAYCMOTPEHO MPOrPaMMOH.

Ilpunyun  obecneuenus ceA3u  meopuu ¢ nNpakmukou TpeOyeT  peanu3aluu
MOJUTEXHUYECKOTO IMOAX0aa pH 00ydeHnrn XumMun. O3HaKOMIIEHHE OOYYaIOMIMXCS ¢ BAKHBIMHU
TE€XHOJIOTUYECKUMHU  TIPOLIECCAMU  HY)KHO OCYIIECTBJIATH Ha 0a3e paHee OCBOEHHOI'O
TeopeTndeckoro Matepuana. OcozHaHue 00YJarOIUMUCS CTEXHOMETPHUECKUX 3aKOHOB, YUCHHUS
00 2HEepreTvKe U KMHETHUKE XUMHUYECKUX PEaKIUil, OBJaJIeHUE aJeKBaTHBIMM MPECTaBICHUIMHU
0 KaTajn3e U XUMHUIECKOM PaBHOBECHH 00ECTIeUNBaI0 BO3MOKHOCTh OCYIIECTBIIATH 3HAKOMCTBO
co cnenu(ukoi PyHKIMOHUPOBAHUS COBPEMEHHBIX NMPOMBIIUIEHHBIX MPOU3BOACTB. [IpakTuko-
OPUCHTHPOBAHHBIN XapakTep OOYYeHHS XUMHH TII03BOJIIET PACKPBITh HAYYHBIE OCHOBBI
CENIbCKOXO3SMCTBEHHOT0  MPOU3BOJACTBA.  BakHBIM  Takke  SBISIETCS  O3HAKOMIIEHHE
oOydaromuxcss co crnenuukoil TpoecCHOHATBHON MEATEIIFHOCTH YYEHBIX, WHXKCHEPOB W
pabouyux, KOTOpbIE 3aHATHI KAK B XUMHUYECKOW MPOMBIIIICHHOCTH, TaK U B CMEXHBIX 00JIACTSIX
IIPOM3BOJICTBA, HAIPHMEP, B arpoNmpoOMBIILICHHOM KOMIUIEKCe. B mporecce ypokoB XWMHUHU
TIIyXue 00yJaromuecst T0JKHbBI OBJIa/IeTh YMEHUSMHU, CBS3aHHBIMU C IPOBEIEHUEM MPOCTEHIINX
XUMHYECKHX Olepaluii (HarpeBaHue B IUIAMEHHU CIIMPTOBKH, PACTBOPEHHUE TBEPIBIX BEIIECTB,
OTCTauBaHUE, PUIBTPOBAHUE U JIp.); C PAcIO3HABAaHUEM BEILECTB Ha OCHOBE XapaKTEPHBIX IS
HUX KAa4eCTBEHHBIX PEaKIMi; C MPUTOTOBICHHWEM PACTBOPOB PA3IMYHON KOHIIEHTPAIMHA H Jp.
OnHO M3 BaXXHBIX 3BEHbEB B pealM3alldil CBSI3U TEOPUU C MPAKTUKON — pa3BUTHE Y TIIyXUX



00yyaromuxcst cnocoOHOCTH MPOU3BOJUTH MPOCTEHIINE XUMUYECKHE pacuéThl 1o GpopMyaaM U
YPaBHEHHSAM XMMHUYECKHUX PEAKIIUN.

B cootBercTBUM ¢ npunyunom paseusaroueco obOyuenus TpeOyercs obecrednBaTh
CTAHOBJIEHUE IIO3HABATEJIBHBIX CHOCOOHOCTEH INIyXMX OOy4YaroLIMXCsl, YIpaBlIeHUE TeMIIaMH U
COIECpKAHUEM HUX XHUMHUYECKOrO0 pa3BUTUSA 3a CYET COOTBETCTBYIOIIMX BO3JACHCTBHH U
coOuofieHus psija yciaoBud. B wacTHocTH, cielyeT CTpOUTh MpoLecc OOyd4eHUs XHMHUM Ha
IIOCUJIbHOM YPOBHE IIpU OJHOBPEMEHHOM CTUMYJIMPOBAHUM MBICIUTEIbHOW aKTUBHOCTHU
oOyuaromuxcs, (HOpPMUPOBAHMM YMEHMH OOBSACHATH M  IMPOTHO3UPOBATb KOHKPETHBIE
XUMHYecKHe (aKThl, 0Oy4EHUH BBIIEIECHUIO CYyTH TEOPETUYECKUX MOJIOKEeHUH. B naHHOM cBsi3n
cllelyeT Ha XUMHYECKOM Marepuaje OOecleyuBaTh OBJAZCHUE TIIYXUMH OOYYarOUMMHCS
npuéMaMM YMCTBEHHBIX JEMCTBUI: aOCcTparupoBaHMEM, CpaBHEHHEM, 00oOmieHueM. B ducne
TUIOB 3aJlaHUI TIpETyCMaTPUBAETCSl BBICOKMI YIENBHBIM BEC TaKWUX, KOTOpbIE TPeOyIoT
AKTUBHOTI'O MCIIOJIb30BaHUS CIIOBECHON PEUH.

Ipunyun  OdeamenbHOCMHO20 ~ NOOX00a4 ~ OTPAXKaeT OCHOBHYIO  HAaIpaBJICHHOCTb
COBPEMEHHOM cHCTeMbl O0O0pa30BaHMs INIyXuUX OOy4aromerocs, B KOTOPOM JeATeIbHOCTh
paccMaTpuBaeTcs Kak mporecc (popMUpOBaHUS 3HAHH, YMEHUH W HaBBIKOB M KaK YCIIOBHE,
o0ecrieunBaromee  KOPPEKLMOHHO-PA3BUBAIONIYI0  HAINpPaBJIEHHOCTb  00pa30BaTEIbHOIO
npouecca. Ocoboe MecTo B pealu3aluyd JAaHHOTO NPHUHLMIIA OTBOJUTCS IPEIMETHO-
IIPAKTUYECKON JEATENBHOCTH, KOTOpas pacCMaTpUBAacTCsl KaK CPEICTBO KOPPEKLIMH U
KOMIIEHCAllUM BCEX CTOPOH IICUXUKHM TIJIyXOoro oOy4aroumerocss — B COOTBETCTBHUH C
IICUXOJIOTMYECKON TEOPUEH O EATEIbHOCTHON JETEPMUHALUY ICUXUKU.

Ipunyun eouncmea o0OyueHus XuMuu C pa3eUMUeM CI08ECHOU peyu U HepPeyesblx
ncuxudeckux npoyeccog oOYCIOBIEH CTPYKTYpOH HapylleHHusi, 0COObIMH 00pa30BaTEeNIbHBIMU
HNOTPEOHOCTAMU IIIyXUX oOyuaroummxcs. B COOTBETCTBUM € 3TUM B XOJA€ YpPOKOB TpeOyeTcs
yIeNiITh BHUMaHue paboTe HajJ XMMHYECKOH TepMHUHOJIOIMEH, paclIMpsATh 3amac Mojesed u
BapUaHTOB BBICKa3bIBaHUI, COOTBETCTBYIOIIMX COJEpPXKaHUIO Yy4yeOHOro kypca. OBiageHue
CJIIOBECHOM PEUYBI0 B XOJE€ YPOKOB XUMHM SIBIISETCS YCIOBUEM [AJBHEHUINErO HU3Y4YEHUS ITOU
JUCLUIUIMHBL, @ TAK)KE OCBOCHUS LIMPOKOT0 Kpyra XUMUYECKUX MOHSITUH.

IlenenanpasnenHas paboTa MO Pa3BUTUIO CIOBECHOM peud (B yCTHOW M NMHCbMEHHOMN
dopMax), B TOM 4YMCIE CIyXO3pUTEIBHOI'O BOCHPUSTHUS YCTHOW peuH, PEueBOro ciyxa,
IPOM3HOCUTENBHON CTOPOHBI peuM (Mpekae BCEero, TeMaTHMYECKOW M TEPMHHOIOTMYECKOH
JEKCUKU Y4YeOHOM JUCHUIUIMHBI M JIEKCUKHM 110 OpraHu3aluu y4eOHOM JesTeIbHOCTH)
IIPElyCMAaTPUBAETCS HA KaKJIOM YPOKE.

B nponecce ypokoB xumuu TpeOyeTcs OJHOBPEMEHHO C Pa3BUTHUEM CJIOBECHON pedu
o0ecrieunBaTh pa3BUTHE Yy TIYXUX OOYYarOIIMXCS JPYyTrUX IMCUXWYECKHUX TMpoleccoB. B
YaCTHOCTH, MPEIyCMaTPUBAETCSI pPyKOBOJICTBO BHUMaHUEM OOy4arOIIMXCsl Yepe3 MOCTAHOBKY U
aHamu3 Yy4yeOHBIX 3a/4ay, a TaKXKe COCPEeOTOYEHHE M MOJJEepKaHWE BHHMAHUSA 3a CUET
IIPUBJICYCHUS CPEACTB HAIVBIAHOCTH, JIOCTYIIHBIX IO CTPYKTYpPE M COAEPKAHHUIO CIOBECHBIX
UHCTpYKUMH. Pa3Butne mamsatu oOecrieuyuBaeTcs IMOCPEACTBOM COCTABJICHHUS CXEM, aHajIu3a
cojepxaHusi Tabmui u ap. Pa3Buthe MBINUIEHUS U €ro omepamuii odecrednmBaeTcs 3a CUET
YCTaHOBJIEHMSI MTOCJIEOBATEIbHOCTH BBIIIOJIHEHUS E€HCTBUM, IPUUYUHHO-CIEACTBEHHBIX CBS3EH
u ap. B ob6pazoBarenbHO-KOppEKIMOHHON padoTe cieayeT caenaTh aKUEHT Ha pPa3BUTHH Y
00yyYaroImuxcs CJIOBECHO-JIOTHYECKOTO MBIIUICHUS, 0€3 Yero HEBO3MOXKHO MOJHOLEHHO
paccyX1arh, JenaTh BBIBOJBI, OCYIIECTBIISTh BBIABMKEHHUE W IPOBEPKY rumnore3. B maHHOMI
CBSA3M INpPOTpaMMHBI MaTepuajn JOJDKEH H3JIaraTtbCs YUHUTEIEM SICHO, IIOCIEN0BATENBbHO, C
BKJIIOUEHUEM CHCTEMBbl apryMeHTOB. BajkHas poiib B pa3BUTUM Yy TIyXUX OOyYarOIIUXCS
CJIOBECHO-JIOTHUECKOTO0 MBIIIJICHUS TNPHUHAUICKUT OOCYKICHHI0O M BBIBEACHUIO (opmy,
MOJIETMPOBAHUIO TPAKTHUECKUX 334a4 C TOMOIBIO0 (POPMYJI, BHIITOJHEHUIO BEIUMCICHUN U Ap.

B coorBercTBUM ¢ mpuHyunom — uUHmMeHCUuUKAyuu  peuesoeo  0OUjeHUs
(KOMMYHUKAaTUBHOCTH) TpeOyeTcsl CO3/laHuEe Ha ypoKaxX XMMHMH CUTYyallUd pedeBOro OOIIeHMS.
Hns storo, kak u Ha stane HOO, BaXHO MNPakTHKOBAaTh pas3jIM4YHble (OPMBI PAOOTHI
oOyJaromuxcs: napamu, Opuragamu 1 Jip., 4YTO MO3BOJISIET OCYIIECTBIATh KOMMYHUKATUBHOCTh
yueOHOro Marepuajga M CcaMOM opraHu3anud paboTbl Ha ypOKe, aKTHMBH3HPOBATH
TEPMHHOJIOTMYECKU  CJIOBapb, COBEPIICHCTBOBATh Yy IJIYXUX OOy4aromMxcs YyMEHHUS



JIOKa3bIBaTh, PacCyk1aTh, (POPMYIHPOBATH BBHIBOJIBI, U3BJIEKATh U aHAIM3UPOBATH HHPOPMALIUIO
XUMHYECKOTO COJIEPKaHUS.

B mpormecce 00pa3oBaTeNbHO-KOPPEKIIMOHHONW pPa0OThl MOTYT OBITh HCIIOJIB30BaHbI
nu(poBbIE TEXHOJOTUU, K KOTOPHIM OTHOCAT HH(POPMAIMOHHO-00PAa30BaTEIbHbIE CPEIBL,
AIIEKTPOHHBI 00pa30BaTENbHBIM pecypc, AMCTAHIIMOHHBIE O0Opa30BaTENbHBIE TEXHOJIOTHH,
3MEKTPOHHOE 00yUEHHE C OMOIIBIO UHTEPHETA U MYJIbTUMEINA.

[IpenmyiiecTBaMu  UCMONB30BaHUS IUQPPOBBIX TEXHOJOTUH B  00pa3oBaTeNbHO-
peadUINTAlIMOHHOM IIpoLIecce SBISIOTCS JOCTYMHOCTh, BAPUATUBHOCTD, HAIJIAITHOCTh O0YUYECHHUS,
oOpaTHasi CBA3b YYHTENs C OOydYarolIMMHCS, IOCTPOCHHE WHAUBHUIYabHON TpaeKTOpUHU
U3ydeHHus ydeOHOro MaTepuana, oOyueHHe C MPUMEHEHHEM HHTEUIEKTYaJIbHBIX CHCTEM
HNOJEPXKKU (7151 ajanTauu y4eOHOro Marepuaia K 0coObIM 00pa3oBaTeIbHBIM MOTPEOHOCTIM
oOydaromuxcs). Opranuzanus OOy4deHHsI HAa OCHOBE IHU(POBBIX TEXHOJOTHUH TO3BOJISIET
AKTUBHU3UPOBATH KOMIIEHCATOPHBIE MEXaHU3MbI O0YUAIOIINXCS, OCYLIECTBIATH 00pa30BaTeIbHO-
peadbUIUTAILIMOHHBIN POLIECC HA OCHOBE MOJIMCEHCOPHOTO M0IX0/1a K MPEO0JI0JIEHUI0 BTOPUUHBIX
HapyLICHU B Pa3BUTHUH.

MecTto npeamera B yueOHOM IJIaHe

VY4eOublii mpeaMer «XUMHUS» BXOIUT B MpeIMETHYIO o0nacTh «EcTecTBEeHHO-HAayuYHBIE
peIMEThI» — HapsAy ¢ (GU3UKON 1 OMOIOTHEH, SBISSICH 00S3aTEeIbHBIM.

VY4eOublii npeamer «XuMus» SBISETCS OOUIMM Al OOyYaroIIUXCs ¢ HOPMATHBHBIM
pa3BUTHEM U C HAPYIICHUSAMH CiIyXa. V3ydeHrne XUMHUHM OCYIIECTBIISICTCS B TIPOJIOHTUPOBAHHEIC
CPOKH: ¢ 8 10 9 A0I. KIacchl BKIOYUTEIBHO.

Ha m3yuenuwe xumum Ha Kaxaom roay oOydenuss Ha ypoBHe OOO Bbimensercss 1o 2
4acoB B Hezeno (68 4acoB B roj).

Nudopmanus 06 ucnoib3yeMoM y4eOHO-MeTOAUYECKOM KOMILIEKTe.
Jlns obyvaromuxcsi:
- H.E. KysnenoBa, U.M.TutoBa, H.H. T'apa. Xumusa-8 xmacc: y4eOHUK A ydYalIuxcs
o0mieo0pa3oBarenbHbIX yupexaenuii — M: «Benrana-I"pad», 2018
- H.E. KysnenoBa, U.M.TutoBa, H.H. T'apa. Xumus-9 xmacc: y4eOHUK A ydYamIuxcs
o0mieoOpa3oBaTeNbHbIX yupexaeHuii — M: «Benrana-I'pag», 2018
Jns yunrens:
Xumus. 8 knacc. Meronuueckoe nocodbue ['apa H.H., AxmetoB M.A.
Xumus. 9 kiace. Meronnueckoe nocooue 'apa H.H., AxmetoB M.A.

Copnep:xanue y4e0HOI0 nipeaMeTa
8 KUIACC
(4-i rox o0yueHusi Ha ypoBHe O0O0)
IlepBoHayajbHbIEe XMMHYECKHE TOHATHSA
Beenenue
[Ipenmer xumun. MeTtonbl Hayku Xxumuu. lena u gewyecmea. PU3NUecKue CBOWCTBA BEIIECTB.
ArperatHoe cocTosiHue BeecTB. OnucaHne HeKOTOPbIX HanboJiee pacpoCcTpaHEHHBIX MTPOCTHIX
BeniecTB. Pusnueckue U xumuueckue siiaeHus. [loHsATHE O MeTolax MO3HAHHUS B XUMUHU.
JlaGopatopHoe o0opyoBaHHEe M MPUEMBI pabOTHI ¢ HUM. [IpaBuiia TeXHUKH 0€30MaCHOCTH MPH
pabote B kabunere xumu. [Ipakruueckas padora Nel. JlabopaTtopHoe 060py/J0BaHUE U TPHEMBI
pa6otel ¢ HUM. Ne2. [IpaBuna paboThl CO CIUPTOBKOM
XHMHYeCKHe 3JIeMEHThI U BeIeCTBA B CBeTe AaTOMHO-MOJICKYJ/ISIPHOTO Y4CeHUSI
ATOMBI U MOJEKYJbl. XUMHYECKUE 31eMeHTbl. CHMBOJIBI XMMHUECKHUX 3JIeMeHTOB. IIpocThie u
CJIOKHBIE BeIlecTBa. ATOMHO-MOJIEKYJISIpHOE YydeHue. Xumuueckass (opmyna. BaneHTHOCTh
aTOMOB XHUMHYECKHX DJEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BemecTB. OTHOCUTEIbHAsS
aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHAst Macca. MaccoBasi 10711 XUMHYECKOTO JIEMEHTa
B coenuHeHnn. Cucrema xumudeckux snemeHToB .M. MenaeneeBa. OnpenesneHue nepuoja u
rpynnsl. XapakTEPUCTUKA TOJOXKEHUS XUMHUYECKHUX JJIEMEHTOB B IEPUOJNYECKON CHCTEME.
[lepuoanueckuii 3akoH. XUMHUYECKUH OSKCIIEPUMEHT: HAOIIOJEHHWE M ONHMCAHHWE IPU3HAKOB
IIPOTEKaHUsl XMUMHUUYECKUX peakUuil (pa3jokKeHHe caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTBHI C



XJIOpuAOM Oapusi, paznoxenue ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMoIeHCTBHE Kele3a
¢ pactBopom cosu Meau(Il)); cozganue monmeneit MosieKy (IIapOCTEP>KHEBBIX ).

XuMHYECKHE peaKIMH.

CymHOCTh XMMHYECKUX SIBJIEHMHM B CBET€ aTOMHO-MOJIEKYJSIpHOro YyueHus. IlpusHaku
IPOTEKaHUs XHMHUYECKHUX peaklUMi. 3aKOH coXpaHeHMsT Macchl M 3Hepruu. CocraBieHue
YpaBHEHUH XUMHUYECKUX peakiuid. Pacdy€Thl Mo ypaBHEHUAM XHUMHUYECKMX peakuuil. Tumbl
XUMHUYECKHX PEAKLUN: Pa3lIOKEeHUs, COSIMHEHHs], 3aMelIeHus, oomMena. O0001eHne 3HaHui o
XUMUYECKHUX PEAKLHUSX.

Xumuueckuti osxcnepumenm: 1. Ilpu3Haku TPOTEKaHUS XUMHUYECKUX PEAKIUMW: HarpeBaHUeE
MEJAHON IPOBOJIOKM; B3aUMOJIEHCTBUE pAcTBOPOB €IKOIO Harpa M XJOpHUJIAa MEIu;
B3aMMOJICHCTBHE PACTBOPOB YKCYCHOM KHCIOTBI M TUApOKapOOHATa HATpuUs; pacTUpaHUE B
CTYIIKE IOPOIIKOB XJIOpUJAa aMMOHMS U TamIEHONW M3BECTU. 2. THUIBl XUMHUYECKUX PEAKIMI:
pa3joXeHHe MallaxuTa; B3auMOJEWUCTBUE Kejesa ¢ pacTBopoMm xjopuaa wmenu (ID),
B3aMMOJIEMCTBHE PACTBOPOB €IKOI'0 HATPa U XJIOPHOTO JKEJe3a.

BemecTBa B oOKkpyskaomeil Hac NpUpo/ie U TEXHUKeE

Uucrtele BemiecTBa U cMmecH. IIoHATHE O TOMOrE€HHBIX M TE€TEPOreHHBIX cMecsX. PazneneHue
cmeceil. OuncTka BemecTs: GUIbTpoBaHUE, BhIIAPUBAHHE, IEPETOHKA, OTCTAUBAHKE U JP.
BemectBa B TexHuke. IloHstue o pacrBopax. 3HaueHHME PAcCTBOPOB ISl KU3HU YEJIOBEKA.
PactBopumocTs BemiecTB. CriocoObl BEIpaKEHUSI KOHIICHTPAIMH PACTBOPOB.

Xumuueckuui sxcnepumenm: 1. O3HaKomJIeHUE ¢ 00pa3llaMM IPOCTBIX U CIIOKHBIX BEIIECTB,
MUHEPAJIOB U TOPHBIX Topo. 2. Pa3nenenue cmecu cepol u kenes3a. [Ipaktuueckue paboTsr. 1.
Ouncrka BemtectBa 2. [IpurorosneHue pactBopa 3a1aHHON KOHIIEHTPALUH.

Bopopon u ero BaxxHeimmne coeMHEeHUs

Bonopon — anemeHT 1 npocroe BemiecTBo. HaxoxaeHue Bogopoja B npupoje, pusndeckue u
XUMHYECKHE CBOICTBa, MPUMEHEHHE, CIOCOObI monydeHus. OKcHIl BOJOpOAa — BOJA: COCTaB,
MPOCTPAHCTBEHHOE CTpOoeHUE. PUZNYECKUE U XUMUYECKUE CBOMCTBA BOJIBI.

Xumuyeckuu sxcnepumenm. IlonmydeHne Bogopoaa U U3y4eHHUE ero CBOMCTB.

KommaectBo BemecTBa. Monb. MomsipHas macca. 3akoH ABoraapo. MoJspHbI 00BEM ra3os.
Pacuérbl no XuMHUYECKUM YpaBHEHUSIM.

9 KJIACC
(5-i rox o0yueHusi Ha ypoBHe O0O0)

IToBTOpEHNE N3y4YeHHOI0 paHee B Kypce Heopranmuyeckoi xummnu 8 Kjacca.
ATOMBI M MOJEKYJIbl. XMMHUYECKHE 3JeMEHThl. XuMHuueckass ¢opmyia. BameHTHOCTh aToMoB
XUMHYECKHX 3J1IeMeHTOB. CocTaBlIeHHE ypaBHEHNN XUMHUECKUX pPEeaKLIni.
Ilepuoauyecknii 3axkon u Ilepumoamyeckass cucreMa XxuMH4Yeckux »diaementos JI. H.
MenpnesieeBa. CtpoeHue aToMoB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu
Crpoenue aroma. CocraB aTOMHBIX sjep. M3otombl. DOnekTpoHbl. MecTto »sieMeHTa B
NEPUOJIMYECKOI crcTeMe U 3JIEKTPOHHAs CTPYKTypa aToMOB. CTpOEHHUE 3JIEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepunonnyeckoii cucremsl 1. . Menneneesa.
JlemoHcTpanuu. Mojenn aTOMOB Pa3IMUHBIX 3JIEMEHTOB.

CBolicTBa XUMHUYECKUX DJIEMEHTOB U UX M3MeHEeHUs. Kimaccudukaius XUMUYECKUX dJIEMEHTOB.
OTKpbITHE TIEPUOIUYECKOTO 3akoHa. CTpoeHHWE aTOMOB DJIEMEHTOB MallbIX H  OOJBIIHX
MEPUOOB, TIABHBIX W TOOOYHBIX moarpynmn. DopMynHpoBKa NEPUOAUYECKOTO 3aKOHA B
COBPEMEHHOM TpakToBKe. [lepmoandyeckas cucTteMa B CBETE€ CTpPOeHUs aTroMa. DPU3NYECKHil
CMBICT HOMepa mepuona W rpynnbl. OOmas XapakTepUCTHKa JJIEMEHTa Ha OCHOBE €ro
nojoxkeHus: B nepuoandeckor cucreme J[.1. MenaeneeBa. 3HaueHue NEPUOAMYECKOTO 3aKOHA
JUTSl pa3BUTHS HAYKH U TEXHUKH.

Xumudeckasi cBsizb aToMOB. KoBaJieHTHasi CBsi3b U MeXaHU3M €€ oOpaszoBanwms. Hemomsipaas u
MoJISIpHasi KOBaJIEHTHAs CBsI3b. MlIOHHAs CBSA3b M MexaHU3M e€ oOpazoBaHus. CBONCTBA HOHOB.
BnusiHne TMna XuMHU4YECKOM CBSI3U HA CBOMCTBA XUMUYECKOTO COCTMHEHUS.



Kpucrannuueckoe crpoenue BemiecTB. Kpucraminueckue peméTku: aToMHas, HOHHas,
MouieKyJispHas. CteneHp okuciaeHus1. OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUH.
Xumuueckui  skcriepumeHT: 1. B3aumopeiictBue HaTpus ¢ xiopoMm. 2.  Mogenu
KPUCTAJUIMYECKUX PEIIETOK BEUIECTB C MOHHBIM, aTOMHBIM M MOJIEKYJISIPHBIM CTPOCHHUEM.
IHonsiTue o razax. Bozayx. Kuciopoa. I'openue

[TonsiTue o razax. Bo3mgyx — cMech razos.

Kucnopon — xumuueckuii 31eMeHT U npocToe BelecTBo. [lonyuenne kuciaopona. XuMuueckue
cBolcTBa Kucnopoaa. [Ipumenenune kuciopona.

[TpakTtruueckas padota. 1. [Tomydyenue Kuciaopoaa u U3y4eHHE €ro CBOKCTB.

OcHOBHbBIE KJI1aCChl HEOPTAaHUYECKUX COeIMHEeHN I

Oxkcugpl — cocTaB, HOMEHKIATypa, Kilaccuduxamus. Ha3Banuss U cocTaB OCHOBaHHUU.
I'uppokcorpynma. Kimaccudukanus KUCIOT, UX cocTaB, HazBaHus. CocTaB, Ha3BaHHS COJICH,
IpaBuJia COCTaBJICHUS POPMYJT CONCH.

XuMHuueckue cBocTBa okcuoB. O0IMe XxumMuieckue cBoiicTBa kucior. dusnyeckue cBoiCTBa
U CIoCcOOBbI TOJIy4eHHS Iesiouei. XMMHUYECKHe CBOWCTBA coJiel (B3aMMOJICHCTBHE PACTBOPOB
coJiel ¢ pacTBopaMu Iienoyeil U merayiamu). ['eHeTHueckas CB3b KJIACCOB HEOPTraHUYECKUX
coenuHeHuil. AMdorepHocTs. Kitaccudukanys HeopraHMueCKux BEIIecTB.

JlaGopatopubie ombiThl. 1. Paccmorpenue o6pasnoB okcuaoB (yriaepoxa (IV), Bomopona,
dbocdopa, Mmenu, KanbIus, xKene3a, KpeMHus). 2. BzaumonelictBue okcuaoB kanbius U pochopa
C BOJIOH, OmpezeNieHre XapaKkTepa 00pa30BaBIIErocs THAPOKCHAA C MOMOILIbI0 WHAMWKATOpa. 3.
B3aumopneiicteue okcunoB meau (II) u nmHka ¢ pactBopom cepHoii kucioTsl. 4. [lomyuenue
YIJIEKHCIIOTO ra3a M B3aWMOJICHCTBHUE €ro C WM3BECTKOBOW BOJOH. 5. MccimemoBaHue CBOMCTB
COJIIHOW M CEpPHOM KHUCIOT C HCIIOJIb30BAaHUEM WHIUKATOpPOB. 6. B3ammopeiicTBue merayioB
(MarHus, IMHKA, JKeje3a, MeM) ¢ paCTBOpaMM KHUCIIOT. pacTBOpax Iienoueid. 7. Bzaumopeiicrsue
pPacTBOPOB KHCIIOT CO Iuenodyamu. 8. B3zanmopneicTBre pacTBOPOB KUCIOT ¢ HEPACTBOPUMBIMU
ocHoBaHusAMU. 9. [TomyueHrne HepaCTBOPUMBIX OCHOBAHHUH U MCCIIEIOBAHUE UX CBOMCTB.
[TpakTuueckass pabora. 1. Pemnenne skcrnepuMeHTaNbHBIX 3aa4 M0 TeMe «OCHOBHBIE KIJIACCHI
HEOPraHUYECKUX COCIMHEHUI.

XuMH4YeCKHe PeaKuy U 3aKOHOMEPHOCTH MX IPOTEeKAHUS

DHepreTuka XMMUYECKUX NpeBpaiieHuil. TemnoBoil a¢pdext xumuueckux peakiuil. CKopocTh
XUMUYECKON PEaKLUH.

JemoHcTpanuu. 1. 3aBUCUMOCTh CKOPOCTH pEaKLUU OT KOHIIEHTPAIMH Pearupyrouux BEIIeCTB.
2. 3aBUCHMOCTb CKOPOCTH PEaKLMHU OT TeMIeparyphl. 3. 3aBUCUMOCTb CKOPOCTH PEAKIHMH OT
IPUPOJIbI pEarupyroIINX BEIIECTB.

I'asiorenst

XapakTepucTUKa TaJOreHOB KaK XMMHMUYECKHUX JJIEMEHTOB M MpOCThIX BemecTB. CTpoeHue
aTOMOB TasioreHoB. HaxoxaeHue ranoreHoB B npupoje. Pusnvyeckue U XMMUYECKUE CBOMCTBA
rajjoreHoB. [lomydenue xyopa M XJIOpPOBOAOpPOJa B JabOpPaTOpUM U TMPOMBIIUIEHHOCTH.
buonornueckoe 3HaueHHE rajloreHoB. ['aJoreHsl U OTPaBISAIOIINE BEIIECTBA.

Hemonctpauuu. 1. CuHre3 xiopoBojopoja. 2. BzauMHOe BBITECHEHHE TaJlOr€HOB.
JlaboparopHsbie onbITHl. Pacro3HaBaHue CONSHOM KUCIOTHI, XJIOPUAO0B, OPOMHIOB, HOIHIOB.
[IpakTrnueckue 3ansaTus. 1. [lomydeHne constHOM KUCIOTHI U OIBITHI C HEH.

10 KJIACC
(6-ii rox odyuenusi Ha ypoBHe O0O0)

IToBTOpEHNE HEKOTOPBIX BONPOCOB Kypca HeopraHuyeckoi xumuu 8 kjiacca
XVMHYECKUE IIEMEHTHI U UX CBoWcTBa. [lepnonnueckuii 3aKkoH. 3aKOHOMEPHOCTH M3MEHEHUs
CBOICTB 3JI€eMEHTOB B IMepuojax u rpynmnax. BanentHocTh. CBeneHuss o cocrase (oOrurue
(dopMyIIBI COCTaBa) 1 HOMEHKJIATYPe OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COEAMHEHU.
Hemonctpamuu. 1. OOpasnpl HEOPTAaHMYECKUX COCNUHEHHH. 2. Mojenu KpHUCTauTMYeCcKuX
PELLIETOK.
PacrBopbl. Teopus 3/1eKTPOJIMTHYECKON IHUCCOLMALIUN
CBeneHuss 0 pacTBOpax: OINPEICIIEHUE PpacTBOPOB, PpAacCTBOPUTENH, PACTBOPUMOCTD,
KJIacCU(UKALUs PACTBOPOB. DJIEKTPOIUTHI U HEAIEKTPOJIUTHL. J[UITOJIbHOE CTPOEHUE MOJIEKYIIbI



Bobl. [lporecchl, MPOUCXOIAIINE C HJIEKTPOJUTAMU IMPU PACIUIABICHUH UM PACTBOPEHUU
BEIIECTB B BoJe. Poib BOABI B MpoIECcCE SIIEKTPOIUTHYECKON auccounanud. Jluccommanus
AJIEKTPOJINTOB C pa3HbIM THUIIOM XHUMHUYeCKOW cBs3u. CreneHp auccounanuu. OCHOBHBIE
MOJIO’KEHUS Teopuur pacTBOpoB. CHIIbHBIE U ci1a0ble 31eKTpoiauThl. CBOCTBAa HOHOB. OOMEHHbIE
peakuuu. XHMMHMYECKHE CBOMCTBA KHUCIOT, COJI€M M OCHOBAaHUM B CBETE TEOPHUH
3JIEKTPOJINTUYECKON JUCCOLMALIIH.

JemoncTpauuu. 1. McnblTaHue BeELIECTB, MX pPacTBOPOB M PpACIUIABOB HA 3JIEKTPUUYECKYIO
IIPOBOJIUMOCTb. 2. /[BUKEHNE NOHOB B JIEKTPUUECKOM I10JI€.

JlaboparopHble onbIThI. 1. Peakiun oOMeHa Mex a1y pacTBOpaMu AJIEKTPOJIUTOB.
Hemerananuyeckue 3jieMeHThI U MX BajKHel e XUMHYECKHe coeJuHeHus (244)
XHUMHYECKHUE 3JIEMEHTBl — HeMeTauibl. [lo0keHne 371€eMEHTOB-HEMETAUIOB B IIEPUOANYECKOM
cucreme J[.1. MenneneeBa. PacripocTpaHeHHE HEMETAINIMYECKUX 3JIEMEHTOB B IPUPOJIE.
[Tpoctsie BeniecTBa — HeMeTauibl. OCOOEHHOCTH UX CTPOCHHS.

PacrnipocTpanenne npocThiX BEIIECTB-HEMETAIIIOB B IPUPOJE.

Xapakrepuctuka npeactasuteneii [V, V, VI, VII rpynn snementoB. OOmias xapakTepucTHKa
rasoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE CTENEHH OkucieHus. CTpoeHHue u
¢dusnyeckue CBOICTBA MPOCTHIX BEIIECTB — TajJOreHOB. XMMHUYECKHE CBOMCTBA Ha IpHUMEpE
xJlopa (B3aUMOJIEHCTBUE C METaUIaMH, HEMETajulaMu, lLuesnodyamu). Xioposojopon. CosnsHas
kucnota. OOmas xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB.
Crpoenrie u (pu3nyecKre CBOWCTBA MPOCTHIX BEMIECTB — KHCIOPOAA M 030HA. AJUIOTPOITHBIC
monupukanuu kucimopona. Cepa: ¢uznueckue M XUMHYECKHE CBOMCTBA. AJIOTPOMHUS CEPBHI.
CoenuHeHus cepbl: CEpOBOJOPOA, OKCUAbl cepbl. CepHas kuciora u ee coiu. OOmas
XapaKTepUCTHKA A1eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOSHHUS aTOMOB. A30T: (hu3HUecKue u
xumuueckue cBoiictBa. AMMuak. Conu aMMoHus. OKcubl a30Ta. A30THas KMCIIOTa U €€ COJIU.
®ocdop: dhuznueckne u xumuueckue cpoiictsa. Amnorponus ¢ochopa. Coenunenus gpocdopa:
okcua gochopa (V), oprodochopras kucimora u ee conn. OOIIass XapaKTEPUCTUKA IJICMCHTOB
IVA-rpynner. OcCOGO€HHOCTH CTPOEHUSI aTOMOB. YTJIepo/i: PU3NYECKUE U XMMHUYECKHE CBOWCTBA.
Annorponus yraepona. Coequnenus yraepoaa: okcunl yriuepoaa (II) u (IV), yronsnas kucnora
u ee coni. KpeMHUil 1 ero coeuHeHusl.

Xumuueckuii sxcnepumenm: 1. OOpa3Lbl IPOCTHIX BEIIECTB-HEMETAJIOB U UX COECTUHEHHM. 2.
[Tomydyenne MOHOKIMHHOW M TIiactuueckoil cepsl. 3. Ilomyuenuwe Oenoro ¢ocdopa u ero
Bo3ropanue Ha Bozayxe. 4. [Tonydyenue oxcunoB azota (II) u (IV). 5. Okucnenne azora Bo3ayxa
B ero okcuasl (II) u (IV). 6. B3aumoneiictBue azota, ocdopa u yriepoja ¢ MeTaulaMd U
BoJI0oposioM. [losryueHne amMuaka u ucciaeoBaHue ero CBOMCTB. 7. [lonydeHnue u uccienoBaHue
CBOMCTB AuMoKkcuia yriaepoaa. 8. OMNBITHI, MOATBEPKIAIOIINE OOIIMEe XWMHUYECKHE CBOICTBa
kucnotT. JlabopaTopHble ombITHL. 1. O3HakOMJEHHE ¢ oOpa3namMu cepbl U €€ HPHUPOJIHBIX
coenuHeHuil. 2. [TonydyeHne miacTuyeckon cepbl U U3yUEHUE € CBOMCTB.

[Ipaktuueckue 3ansTus. 1. Pemenue skcnepuMeHTalbHBIX 3a1ad o teMe «Hemeramnsiy. 2.
[Tosrydyenne amMmmuaka — BOJOPOJHOIO COEUHEHMSI a30Ta — U MCCIIEA0BAHUE €TI0 CBOWCTB.
MetaJuibl M MX COeITMHEHUS

[TonoxeHue MeTauIOB B Mepuoandeckoit cucreme. OCoOOEHHOCTH CTPOEHHsI aTOMOB METAJUIOB.
Mertannuueckast cBsi3b. Kpucramimueckue pemetku. Ob6mue u cneuuduueckue ¢uznyueckue
cBoiicTBa MeTayioB. OOmIMEe XMMHYECKHE CBOWCTBA METAJJIOB. OJIEKTPOXUMMUYECKUI psij
HanpspkeHuss MetayuioB. CBOMCTBO MeTalioB 00pa3oBbIBaTh CIulaBbl. OOIIMe cBelEHUs O
crutaBax. Kopposust meramios. Illenounsie meramuibl: nonoxkeHue B Ilepuonnueckoil cucreme
xuMmudeckux snemeHToB J[. M. MenpeneeBa; cTpoeHuE MX aTOMOB; HaXO0XXJIEHUE B MPHUPOJE.
Ouznyeckue U XMMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus M Kamus). OKCUABI U THAPOKCHUIBI
HaTpud U Kanus. [I[puMeHeHne meI0YHbIX METAIIOB U X COeAMHEHUH.

[[{enouHo3emMenbHbBIE METANIBI MAarHUW M KanblMil: mojoxkeHue B [lepumoanueckoil cucreme
xuMudeckux snemMeHToB J[. M. MenneneeBa; cTpoeHHME MX aTOMOB; HaXO0XXICHUE B MPHUPOJE.
®usnueckue U XUMHYECKUE CBOMCTBA MarHusi M Kajlblivs. BaxkHeillne cOeIuHEHUs KalbIUs
(oxcua, Tuapokcuna, conr). JKECTKOCTh BOIBI. AJIOMHHHI: XUMHWYECKUM DJIEMEHT, IPOCTOE
BeulecTBo. Pacnpoctpanenue B npupone. OcHOBHbIE MUHEpalbl. [IpuMeHeHne B COBpeMEHHOU
texuuke. JKemneso: monoxenue B Ilepuoanueckoil cuctemMe XUMHYECKUX 3JIEMEHTOB



. . MenneneeBa; CTpO€HHE aTOMa; HaxoxKJaeHHe B Ipupone. dusmyeckue U XUMUYECKUE

cBoicTBa xkene3a. Okcuabl, TuIpokcuasl U conu xenesa(ll) u xeneza(Ill).

Xumuveckuil 9Kcnepumenm: . O3HAKOMJICHME C oOpa3lnamMy METaJUIOB M CIJIaBOB, HX

bu3nyecKUMU  CBOMCTBAMH; H3y4Y€HHE pPE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOKHO

UCTIOJIb30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCUAA KaIbLUs M HATPUS

C BOJIOM (BO3MOXHO HCIOJIb30BaHNE BUICOMATEPHAIIOB); UCCIEAOBAHNE CBOMCTB jKECTKOM BOJIBI;

npolecca TOPEeHHs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHHUE BHJEOMATEPHUAIIOB);

MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKlIUi Ha MOHBI (MarHus, KajabIHs, alFOMUHUSA, IUHKA,

xkene3a(ll) m xeneza(Ill), menu(Il)); HabGnromeHue W omMcCaHUE NPOLIECCOB OKpAIIMBAHUS

MJIaMEHU MOHAMM HATpHsl, KAl U KaJlblHs (BO3MOXHO HCIIOJB30BAHHUE BUIECOMATEPUATIOB);

uccienoBanre aM(OTEpHBIX CBOMCTB THAPOKCUAA aTIOMUHUS M THAPOKCHAA IMHKA; PEIICHUE

AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe « BakHeilre MeTaibl U UX COCIUHEHUS.

[Ipou3BoCTBO HEOPraHMYECKUX BelleCTB

Buasl xumMuyeckoro mpou3BOCTBA, €r0 IUTFOCHI U MUHYCHI, TocheAcTBUA. [Ipon3BocTBO cepHOM

KHUCIOThI. MeTamyprusi.

Xumuueckuut sxcnepumenm: 1. Tlocobue «IIpou3BoACTBO cepHOM KUCHOTHI». 2. Komekius

MUHEPAJIOB U TOPHBIX MOPO/I.

OO0uue cBeeHusi 00 OPraHNYecKUX COeTMHEHUAX

[TepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX yrieponaa (MeTaH,

3TaH, ATUJIEH, aleTWIEH, 3TaHOJI, INIMIEPUH, YKCyCHas Kuciora). X coctaB M XHMHYECKOE

ctpoenue. [loHsTHE O OGMOTOTMYECKH Ba)KHBIX BEILECTBAX: JKHUpaX, Oelkax, yrieBojax — U HX

posii B OKHM3HM 4elloBeKa. MarepualbHOE€ €IMHCTBO OpPraHWYECKUX W HEOPTaHHMYECKUX

COEIMHEHUI.

JemoncTpauuu. 1.Mozenu MoeKyJl OpraHuyecKuX COeAMHEHUN

XuMHA U )KU3Hb

BemectBa 1 Marepuansl B MOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUA U 310pOBbE. MUHEPAIbHBIE

ynoOpenus. bezonacHoe UCTIONB30BaHUE BEIIECTB U XMMHUECKUX PEaKLIUN B OBITY.
MexnpeameTHble CBSI3U

Peanuzanusi MeXNpeaIMETHBIX CBA3€H TMpPU HM3YYCHUM XUMHUU OCYIIECTBIISIETCS 4epe3

UCIIOJIb30BaHUE KaK OOIUX eCTECTBEHHO-HAYYHBIX TOHATHUN, TaK W TOHSTHH, SBISIOIIUXCS

CHUCTEMHBIMU I OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE TOHATHSA: HAy4dHbIH (DaKkT, THMoOTe3a, TEOpHs, 3aKOH, aHaJHU3,

CUHTE3, KIacCHU(pUKaIuUs, NEePUOAUYHOCTh, HAOMIOACHHUE, SKCIEPUMEHT, MOJEINPOBaHNUE,

U3MEpEHHE, MOJIENb, SIBJICHHUE.

®u3nka: MaTepusi, aroM, OJJEKTPOH, TPOTOH, HEWTPOH, MOH, HYKIWA, HU30TOMbI,

PaAMOAaKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoe

COCTOSTHUE BEIECTBA, a3, (PU3WYECKUEe BETUYHMHBI, €IUHUIIBI H3MEPEHHUs, KOCMOC, IJIaHETHI,

3BE3151, ComHIle.

buonorus: ¢porocunres, neixanue, 6uocdepa.

l'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKONAEMBbIE,

TOIUIMBO, BOJIHBIE PECYPCHI.

®opmbl yuéTa padoyeil nporpaMMbl BOCIIMTAHUS.

Peanu3anmsa BOCIUTATENbHOTO TOTEHIMANa YpOKa NPEANoyiaraeT Cleayromue

OpraHu3aloHHbIe (HOPMBI:

e CHENMATBHO pPa3pabOTaHHBIE 3aHATUS — COOBITHHHBIE YPOKM, IOCBSIICHHbIE
UCTOPHYECKHM JaTaM W  COOBITHSM, OHJAWH-IKCKYPCHHM KOTOpPBIE, paCIIUPSIOT
o0pa3oBaTeNbHOE MPOCTPAHCTBO INPEAMETa, BOCHUTHIBAIOT YBAXEHHE K HCTOPHUECKUM
JMYHOCTSIM, JIFOSIM HayKH, JTFOOOBH K MPEKPACHOMY, K IPUPOJIE, K POAHOMY Kparo;

e IPHUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (POPM PaldOThI YUAIIUXCS: UHMENLIEKMYATbHbIX
uep, ouckyccuil, 2pynnogou pabomsl u pabomel 6 napax, KOTOPbIE TIOBBIILIAIOT
MO3HABATEIbHYI0 MOTHMBALIMIO, JAIOT BO3MOXXHOCTh TPHOOPECTH OIBIT  BEIEHUS
KOHCMPYKMUBHO20 0Uano2a, ydaT KOMAHOHOU padome W B3aUMOJCHCTBUIO C IPYTMMH
00y4aroIuMucs.



e wucnonp3oBanrie KT u auCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN O0ydYeHUS,
00€CIeUnBAOIINX COBPEMEHHbBIC AKTHBHOCTH 00Y4AKOIIUXCsl (npocpammbl-mpenasxcepbl,
mecmul, 3auemvl 6 IIEKMPOHHLIX NPULONCEHUAX, MYIbMUMEOUliHble Npe3eHMAayul,
HAYYHO-NONYJApHLIE — nepedadu, Guibmvl, obOyyalowue caumel, YPOKU  OHAAUH,
8UOeOIeKYUU, OHLALH- KOHepeHyuu U 1p.);

e  HCIOJBH30BAHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COJIEpKaHUsI yU4eOHOTO MpenMeTa Jepes
JAE€MOHCTPAIUIO JIeTSM NPHMEPOB OTBETCTBEHHOr0, TIPA:KIAHCKOr0 IMOBeIEeHMNS,
MPOSIBJICHNUS YeJTOBEKOJTIO0US U 100POCepIeYHOCTH, NEPEBO COIEP:KAHUS € YPOBHS
3HAHU HA yYPOBeHb JUYHOCTHBIX CMBICJIOB, BOCHPHSITHE LHEHHOCTEH uepes noobop
COOMBEMCcmMBYIOuUX MeKCmo8 ONisl YmeHus, 3a0ay 01 peulenus, NPoOIeMHbIX CUMYAYUll
0151 00CYdicOeHUsl 8 Kdcce, aHAAU3 NOCMYNKO8 JII00el, UCMOpUll cy0eb, KOMMEHMapuu K
NPOUCXOOAWUM 8 MUpe COObIMUAM, NPOBedeHUe YPoKoe Mydcecmea,

e HCIOJB30BAaHUEC BHU3YAJbHBIX 00pa3oB (npeomemno-scmemuueckoll cpeovl, HAAAOHAS
azumayus  WKONbHLIX  CMEHO08,  NPeOMEeMmHOlU  HANPABIEHHOCMU,  COBMECHHO
nPoOU3800UMbLE BUOCOPOIUKU NO MEMAM YPOKA);

e BKJIIOYCHHE B YPOK MIPOBBIX MPOIETYP, KOTOPbIE TOMOTAOT MOAACPKATH MOTHBAIIHIO
JeTed K MOJyYSHHIO 3HAHUU (Coyuo-ucposas pexcuccypa ypokda, Hamudue 08UeamenbHou
AKMUBHOCMU HA YPOKAX), HALANCUBAHUIO NOZUMUBHBIX MENCIUYHOCTNHBIX OMHOUIEHUU 8
Klacce, TIOMOTAIOT YCTAaHOBJICHHUIO JTOOpOXKeNIaTeabHOH aTMochepbl BO BpeMs ypoka
(compyonuuecmeo, noowpenue, dogepue, nopyyeHue 8aNCHO20 0eld, IMNAMUSL, CO30AHUE
cumyayuu ycnexa),

* OpraHu3aiis KypaTopcTBa MOTUBHPOBAHHBIX U 3PYJAUPOBAHHBIX 00YJAFOIIUXCS

HaJl WX HEYCIEBAIONIMMU OJIHOKJIIACCHUKAMHU, OdrWe20 WKOIbHUKAM COYUATLHO
BHAYUMBLIL ONBIM COMPYOHUYECMEA U 63AUMHOLU NOMOWU, BO3MOKHOCTh TPOBEICHUS
HEKOTOPBIX YPOKOB CULAMU CAMUX VUEHUKOB;

e ucnojp3oBaHue TexHOJoruu «IlopTdoano», ¢ UeNb pazsumus camocmoamerbHOCmu,
perexcuu u camooyerKu, nIaGHUPOBAHUS 0esTMeNTbHOCIU, BUOCHUSL NPABUTLHO20 8EKMOPA
0J151 OanbHeuwe20 pa3eumus ChOCOOHOCmell.

e WHHIMHUPOBAHME U TMOAJEPKKA HMCCIEI0BATEIBCKOH [1esiTeJIbHOCTH IIKOJIHHUKOB B
paMKax peamu3alii UMH UHOUBUOVAILHBIX U SPYNNOBbIX UCCIe008AMENbCKUX NPOEKMO8,
YTO JAcCT IIKOJIbHHKAM BO3MOKHOCTh MPUOOPECTH HABLIK CAMOCHMOSAMENbHO20 DeUuleHUs]
TEOPETHYECKON MPOOJIEMBI, HABLIK 2eHepuposanusi N ODOPMIICHUS CcOOCMBEHHbIX uodell,
HaBBIK VEANCUMENLHO20 OMHOWEHUs K YyHcUM udesm, opopMIIEHHBIM B paboTax APYTUX
UCCIIeIoBaTeNeH, HAaBblK  NYOAUUHO2O 8bICIYNIEHUS] nepen ayIUTOpHEH,
aApeyMeHmupoBaHusi U OMCMAUBAHUsL C80ell MOYKU 3peHusi (yuacmue 6 KOHKYPCax,
BbLICMABKAX,  COPEBHOBAHUAX, HAVYHO- NPAKMUYECKUX KoHpepenyusax, ¢opymax,
aemopckue NyOIuKayuu 6 U30AHUSAX 6blule WIKOIbHO20 YPOBHS, ABMOPCKUE NPOEKMbl,
uzobpemenusl, NOAYYUBUIUE OOWECMBEeHHOE 0000peHUe, YCHeUulHoe NPOXOHCOeHUe
COYUANLHOU U NPOGHECCUOHANHOU NPAKMUKLUL),

HrpoBasi 1esiTe/IbHOCTD, HAMPaBICHHAs Ha PACKPBITHE TBOPYECKOTO, YMCTBEHHOTO U
(GU3MYECKOTO TOTEHIMAaa IIKOJIBHUKOB, PAa3BUTHE Y HHUX HAaBBIKOB KOHCTPYKTHBHOTO
oOmIeHusi, yMeHUH paboTaTh B KOMaHJe, CAENAeT IIKOJBHBIA YPOK Oojiee UHMEpecHviM U
3ANOMUHATOWUMCSL.

Baxna unmmespayus ypoxka ¢ pa3nudHbIMH (OpMaMH BOCIHTATEILHOU NEATEIHHOCTH,
peain3yeMbIX B KJIacce, B KPYXKKaX U CEKIUAX, B JETCKUX OOIIECTBEHHBIX OOBEAMHEHUSX, B
CHCTEME BHEIIKOJIHLHOM IS TETLHOCTH.

VY oOydarommxcsi pa3BUBAIOTCS HAaBBIKU cOmMpyOHUYecmsad, KOMMYHUKayuu,

COYUANLHOU  OMBEMCMBEHHOCMU, CHOCOOHOCb KPUMUYECKU MbICIUMb, ONepamueHo U
KayecmeeHHo peulams npodaembvl; 0CHUMbIEAEM S YEeHHOCMHOE OMHOUEHUe K MUPY.

IlnanupyemMbie pe3yibTaTbhl 0CBOCHUSA Y4eOHOI0 nMpeaAMeTa < XUMH».
JInyHOCTHBIE PE3YNIBTATHI OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCIIC B YaCTH:
IHaTpuoTHYECKOr0 BOCIMTAHUS



1) IEHHOCTHOTO OTHOILIEHMS K OTE€YECTBEHHOMY KYJBTYpPHOMY, UCTOPUYECKOMY U Hay4dHOMY
HacJIeINI0, TOHUMAaHMs 3HA4eHUs XMMUYECKOH HAayKu B JKU3HH COBPEMEHHOro OOLIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMALUE 0 MEpedOBhIX TOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IeCTBa;

I'paxxnanckoro BocnuTaHus

2) HpencTaBlI€HHUS O COLMUAIBHBIX HOPMax M IPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IOJE3HOH, yueOHo-
UCCIIeI0BATEIbCKON, TBOPUECKOM M APYTHX BUJAX NESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOH
COBMECTHOHM JIeSTENFHOCTH MPU BBITOJHEHUN YYeOHBIX, IIO3HABATEILHBIX 3a]a4, BBHIIIOJHEHUU
XMUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TPOIECCEe 3TOW y4yeOHOW MeATeNIbHOCTH; TOTOBHOCTH OLIEHHBATH CBOE
IIOBEICHNE U TOCTYIIKM CBOMX TOBAapHILEH C IO3MLUU HPAaBCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCJEICTBUN IOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUSA

3) MUPOBO33pEHYECKUX MIPEJICTABICHUN O BEIIECTBE U XMMHUECKOM peakliii, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTABIAIOLIMX OCHOBY Ul NIOHMMAaHMs CYLIHOCTH
HAy4YHOM KapTUHBI MUpPA; NPEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI MPUPOJBL,
B3aMMOCBA35IX 4YEJIOBEKAa C MPUPOJHOM CpEelod, O pOJM XHUMHUU B IIO3HAHUU 3THX
3aKOHOMEPHOCTEH;

4) mo3HaBaTENIbHBIX MOTHBOB, HAIpPABICHHBIX HA IIOJIyY€HUE HOBBIX 3HAHMM IO XUMHH,
HEOOXOIMMBIX [T OOBSICHEHUST HAOII0TaeMBIX TIPOIIECCOB U SIBJICHUA;

5) no3HaBaTesNbHOM, MH(GOPMAIIMOHHOM M YHUTATENBCKOM KYJBTYpbl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHOM PalbOThl € y4eOHBIMH TEKCTaMM, CIIPABOYHOM JHUTEpaTypoH, JOCTYIHBIMHU
TEXHUYECKUMU CpeICTBaMH UH(OPMAIIMOHHBIX TEXHOJIOTHI;

6) uHTEepeca K OOyYEHHUIO W TIO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHUI0, IPOCKTHOM M HMCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00y4EHUS B TAJIbHEHIIEM;

®opMHUpPOBaHUS KYJIbTYPbI 310POBbs

7) OCO3HAHMSI LIEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/I0pPOBbIO, YCTAaHOBKHU
Ha 3JI0pOBBII 00pa3 >KM3HH, OCO3HAHUS TIOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK
(ynorpebsieHusi ajKorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOACHUS IpaBUIl
0€30MaCHOCTH MTPU OOPALIEHUN C XUMHUUECKUMHU BEIIECTBAMH B OBITY U pealbHOM KU3HU;
Tpyaosoro Bocnutanusi

8) MHTepeca K MPaKTHUECKOMY H3yueHHIO Mpodeccuil U TpyJa pa3iIudyHOro pojia, yBaXKeHHE K
TpyLy U pe3yjbTaTaM TpYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPHUMEHEHUs
OpPEIMETHBIX 3HAaHMM 10 XUMHHM, OCO3HAHHOTO BbIOOpa WHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJODKEHUsT 00pa3oBaHUsl € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTpeOHOCTEH; ycnemHol mpodecCHOHAIbHON AEATeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHU; TOTOBHOCTh aJallITUPOBAThCS B MPO(eccroHaIbHOM cpeie;
IKOJIOTHYECKOT0 BOCIIUTAHUS

9) 3KOJIOTUYECKHU 11e71eCO00Pa3HOr0 OTHOIIEHUSI K MPUPOJIe KaK MCTOYHHKY XKU3HU Ha 3eMmile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHMs LIEHHOCTH 3/0pOBOro M 0€30macHOro odpasa KM3HH,
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (HU3WYECKOMY M ICUXWYECKOMY 3I0POBbIO,
0CO3HAHMsI LICHHOCTU COOJIIOIEHUS IPpaBmil 0€30MacHOr0 MOBEACHUS MIPHU paboTe C BEIECTBAMH,
a TaK)Ke B CUTYalIUSIX, YTPOXKAIOIIKX 370POBBIO U KU3HHU JIOCH;

10) cmiocoGHOCTH MPUMEHSTH 3HAHUS, TOJTy4aeMble PU U3YYEHUH XUMUH, IJIs peIIeHus 3ajad,
CBSI3aHHBIX C OKPY KarOIEH MIPUPOTHON CPENOM, MOBBIIICHNS YPOBHS 3KOJIOTHYECKOU KYJIBTYPBI,
OCO3HAHMs TJ00aTBPHOIO XapakTepa SKOJIOTMYECKMX MpodjieM U MyTed UuX pelieHus
MIOCPEACTBOM METOJIOB XUMUU;

11) 5KOJIOrMYECKOrO MBILUIEHHUS, YMEHHUS PYKOBOACTBOBATbCA MM B I103HABATEJIbHOM,
KOMMYHHKATUBHOM M COLIMAJIBHOM ITPaKTHUKE.

MeTanpeaMeTHble pe3yJbTaThl OCBOCHUs 00pa30BaTeNbHON MPOTPaMMBbI 110 XUMHH OTPaKaOT
OBJIaJICHNE YHUBEPCAIbHBIMU [103HABATEIbHBIMU ACUCTBUAMHU, B TOM YHCIIE:



ba30BbIMH JTOrH4YeCKUMH 1efiCTBUAMH

1) ymeHHeM HCHOJB30BATH MPUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOEHHUU 3HAHUM:
pacKkpbIBaTh CMBICT XHUMHUYECKMX MOHATUH (BBLACTATH MX XapaKTEpHble MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYIT'MMU HOHATUSAMM), UCIIOJIB30BaTh MOHATHS JUIsl OObACHEHUS
OTIENbHBIX ()AaKTOB W SBICHMI; BBIOMpPATh OCHOBAHMUSA M KPHUTEPHM Ui Kiaccu(UKaluu
XMMHUYECKHX BELIECTB M XUMUYECKUX PEAKIMN; YCTAHABIMBATh PUYUHHO-CIICCTBEHHBIE CBS3U
MEXIY 00BEKTaMH U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, A€ TyKTUBHBIC,
10 QaHAJIOTUH); JeJIaTh BBIBOBI M 3aKJIIOUCHHUS;

2) yMeHHEM IPHUMEHATh B INPOLIECCe MO3HAHUSA IMOHATUA (IIPEIMETHbIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBATH HIMPOKO
IpUMEHSeMbIe B XMMHUU MOJIEJIbHbIEC IPEACTABICHNUS — XUMHUUYECKUH 3HAK (CUMBOJI JIEMEHTA),
XuUMHUYecKkass (opMyla M YpPaBHEHHE XHUMHUYECKOW peakIud — NpU peHIeHUH Yy4eOHO-
IIO3HABATEJIBHBIX 33/a4; C Y4Y4ETOM S3TUX MOJENbHBIX IPEACTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYLICCTBEHHBIC MPHU3HAKH MU3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XMUMHUYECKHX pPEaKLUil; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEICTBEHHBIE CBSI3U U
IPOTHBOPEYHs] B M3yYaeMbIX IPOLECCaX M SBJICHUAX; MpeAsiaraTh KPUTEPUU JUIS BBISBICHUS
9THX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOATENIBHO BEIOUPATh CIIOCOO pelIeHus yueOHon
3agaun (CpaBHUBATh HECKOJIBKO BapHaHTOB PpEIICHUS, BHIOMpATh HambOoyiee MOIXOISIINN C
y4€TOM CaMOCTOSITEIIbHO BBIJICJIEHHBIX KPUTEPHUEB);

Ba3oBbIMH HcciIe10BaTeIbCKUMU 1eHCTBUAMHU

3) yMeHMeM HCHOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE HMHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpereHue OIbITa O IUIAHUPOBAHMIO, OPraHU3allMUd M IPOBEJICHUIO YUYEHUYECKHX
9KCHEPUMEHTOB: YMEHHUE HA0II01aTh 3a X0/10M MPOLIECcca, CaMOCTOSTENbHO IPOTHO3UPOBATh €r0
pe3ynbTar, (HopMyIHUpOBaTh OOOOMICHWS W BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHOTO OIBITA,
UCCIIEI0BaHMsl, COCTABIIATh OTYET O PO/IETAHHON padoTe;

Paboroii c undopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATh M MHTEPIIPETUPOBATh HH(POPMAIIUIO PA3TUYHBIX BUAOB U
dopM mpescTaBIeHUSs, TTOIYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl VHTepHeTa); KpPUTHUYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HETOCTOBEPHYIO NH(POPMAIIHIO;

6) yMeHHeM MPUMEHATh pa3IMyHble METO/bI U 3alPOChl IPU MOUCKE U 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX /ISl BBITOJHEHHS yUE€OHBIX U MMO3HABATEIBHBIX 33144
OTpeNIeNIEHHOr0 THUMA; NMPUOOpETeHHE OMbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PA3IMIHBIX
IIOUCKOBBIX CHCTEM; CAaMOCTOSITEJIbHO BbIOMpaTh ONTUMANbHYIO (OpMy mHpeacTaBIeHUs
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIacMble 3a/laud HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
Ipyrumu popMamMu rpaduku U ©X KOMOUHALIUSAMUY;

7) yMeHUEM HCIOJb30BaTh M AHAIM3UPOBATH B TMPOIECCE YUEOHOW M HCCIEI0BATEIHCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>Karollel MPUPOTHON CPEIbI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /1eiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BOMPOCHI (B X0JIe JUAJIOTa W/WIN TUCKYCCHH) 10 CYIIECTBY 00CYyKIaeMon
TeMBI, (OPMYJINPOBATH CBOM MPEJI0KEHNSI OTHOCUTENILHO BBIMOJIHEHHS MTPETIOKEHHON 3a/1auu;
9) mpuoOpeTeHne OIbITa MPE3CHTAIMH PE3YJIbTATOB BBITIOTHEHUS! XHMUYECKOTO AKCIIEPUMEHTA
(;1TabopaTOpHOTO OMbITA, TAOOPAaTOPHON PabOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO
MIPOEKTA);

10) 3aMHTEpPeCOBaHHOCTh B  COBMECTHOH CO  CBEPCTHHKAMH  II03HABaTeNbHOW U
UCCIIEIOBATEIILCKON JICATEIIEHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEeM Ha OCHOBE yd4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpECTICHHE KPUTEPUEB 1I0 OI[CHKE KayecTBa
BBITTOJIHEHHOM paboThI U p.);

YHuBepcaabHbIMU PeryJsiITABHBIMH /1€iiCTBUSIMH



11) yMeHHEM caMOCTOSITENBHO ONPEACIATh LEIH IeATeIbHOCTH, TNIAHUPOBATh, OCYIECTBIIATS,
KOHTPOJIUPOBAaTh W TPH HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTb, BHIOUPAThH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEJIOKEHHBIH aJITOPUTM JEHCTBUI NpHU
BBIMOJIHEHUH 33aJaHUi C y4E€TOM NOJYYCHHS HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIMSIX; OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3yJibTaTa 3asBJICHHON IEIIH;
12) ymeHreM UCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPeJIjlaraéMble B YCIOBHH 3aJJaHUH.
IIpenmeTtHblie pe3yabTarhl (8-9 Kiacc)

[TpenMeTHbIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD Yy 0OYUAIOIIUXCS CAEAYIOIIUX YMEHUM:
1) packpvieams cmblci OCHOBHBIX XHMHWYECKHX IIOHSTHUH: aToOM, MOJIEKYJa, XUMHYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OIHOPOAHAsE U HEOJAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJEKYJspHas Macca, KOJUYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMUYECKOro 3JIEMEHTa B COCIMHEHUH, MOJSPHBIH O00BEM,
OKCHJI, KUCJIOTA, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKast
peakiusi, Ki1accuUKaMs peakuuil: peaklud COCIUHEHHs, PeakUUu pa3joKeHUs, peakluu
3aMeIIeHus], peakliui 0OMeHa, 3K30- U SHIOTEPMUYECKUE PEAKIINU; TEIUIOBOU 3 ekt peakum;
ApO aTOMa, PIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
NOJIIpHasl U HENOJsIpHAas KOBAJEHTHAas CBS3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBasi 10Jisl BellecTBa (MPOLeHTHAs KOHIICHTPAIlKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TOHATHHN (CM. 1. 1) ¥ IPUMEHSTH 3TH
MOHSITUS MIPH OMUCAHUH BEIECTB U UX MPEBPAICHUL;

3) ucnonvzosams XUMHYECKYI0 CUMBOJIMKY JJISI COCTABJICHUS (HOPMYIT BELICCTB U ypaBHCHUIA
XUMHUYECKHUX PEaKIIHii;

4) ompedensmp BAICHTHOCTH AaTOMOB DJJIEMCHTOB B OHHApHBIX COCIMHEHHSX; CTCICHb
OKHCJICHUS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSX; IPUHANICKHOCTh BEIIECTB K OMpPeAeIEHHOMY
KJIacCy coeAuMHEHUuW 1o ¢opMmyaMm; BHUJI XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCAMHEHUSAX;

5) packpvisams cmoicn Ilepuomudeckoro 3akona JI. M. MenjaesneeBa: JIeMOHCTPUPOBATH
IOHUMaHHE MEePUOANYECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT UX MOJIOXKEHUS B
[leproauueckoii cucteme; 3aKOHOB COXPaHEHMsI MAcChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yUeHHsl, 3aKOHa ABOTa/Ipo; ONMHUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (HopMy
[leproguueckoil cCUCTEMbl XMMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHSATHUS «IJIaBHAs MOArpyIIa
(A-rpynmna)» u «mobounas noarpymnmna (b-rpynmna)», mManbie 1 GosblIMe MEPUOIbI; COOTHOCUTh
0003Ha4YeHUsI, KOTOpble uMeroTcs B Tabmuie «llepuonnyeckas cuctemMa XMMHUECKUX 3JIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX
2JIEMEHTOB (COCTaB M 3apsal sjapa, o0Illee 4YHUCIO JJIEKTPOHOB U pAaCHpenesieHHe HX IO
3JIEKTPOHHBIM CIIOSIM);

6) knaccuguyuposamv XUMHUYECKHE OSJICMEHTHI, HEOPraHUYECKUE BEIIECTBA;, XHMHUUYCCKHUE
peakuuu (1o YUCIly U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUNIOBOMY 3D (DeKTy);

7) xapaxkmepuzoséamsv (onucvléams) OOIIHE XUMHUYECKHE CBONCTBA BEHIECCTB Pa3IHUYHBIX
KJIaCCOB, MOATBEPKJasl ONHCaHHE MPUMEpPaMH MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUN;

8) mpoenozuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX KadyeCTBEHHOTO COCTaBa;
BO3MOXXHOCTH MTPOTEKAHHUS XUMUYECKHX MPEBPANICHAN B Pa3IMUHBIX YCIOBHSIX;

9) ewiuuCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XMMHYECKOTO 3JIeMEHTa Mo (QopMyJie COEAMHEHMs; MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE;
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PeaKInu;

10) npumensimo OCHOBHBIC OIEpPAIlMA MBICIUTEIBHON NESITENbHOCTH — aHaIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMaTH3allllo, KiIacCU(UKalWio, BbISIBIEHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€l — JUIsI W3Y4YEHHUsS] CBOMCTB BEUIECTB W XHUMHUYECKUX peakIuil;
€CTeCTBEHHO-HAyYHbIE€ METO/Abl IO03HAaHMS — HaONIo/eHHe, U3MEpEeHUe, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peabHbIA U MBICICHHBIN);

11) credoéamv  mpaBWiIaM  TOJNB30BAaHHMS ~ XUMHYECKOM  MOCYyIOH H  J1a0OpaTOpPHBIM
o0opysoBaHHEM, a TakKe IMpaBWiIaM OOpalleHusl C BeUleCTBaMH B COOTBETCTBUU C



WHCTPYKIUSMU TIO0 BBIOJIHEHUIO JaOOpAaTOPHBIX XHMHUYECKHUX OIBITOB IO TMOJIYYCHUIO U
coOupaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OIpPENEIEHHOM MacCOBOM [I0JIEM PACTBOPEHHOIO BEILECTBA; ILIAHUPOBAaTb M IIPOBOJUTH
XUMHUYECKHE HKCIIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB WLIEIOYEH U KUCIOT C MOMOIIBIO
UH/IUKATOPOB (JIakMyC, (heHOIPTATCHH, METUIOPAHK U JP.).

IIpenmeTrHblie pe3yabTathl (9 g0m. Kiace)

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS CIIEAYIOMINX

YMEHUU:

1) packpvieams cmbici OCHOBHBIX XHMHUYECKUX MOHSATHH: XUMHYECKUH 3JICMEHT, aToM,
MOJIEKYJ1a, HMOH, KAaTHOH, AaHWOH, IIPOCTOE€ BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMS, XUMHUYECKass peaKkuus, XUMHUYECKas CBS3b,
TETUIOBON 3P QEKT peakiuu, MOIb, MOJSIPHBIH 00BEM, PacTBOP; DIEKTPOJIUTHI, HEIJIEKTPOIHUTEHI,
ANEKTPONIUTHYECKAST JUCCOLMAIUS, PEaKIMd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTHMbIE pPEAKIHMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peaklMy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBIICHHE, aJUIOTPOIIHS,
amM(OTEpHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, HOHHAS, METAIUIMYECKas), KPUCTAILTHYECKas
pemeérKa, KOpPpO3HWsl METAJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM pEakUuH, MPeAesIbHO
nomnyctumas konnentpamus (I1IIK) Bemectsa;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX MOHATHHN (CM. 1. 1) ¥ IPUMEHSTh 3TH
MOHSITHUS TIPU ONMKUCAHUH BEIIECTB M UX MIPEBPAIICHU;

3) ucnonvzosams XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (HOPMYIT BELIECTB U ypaBHEHUIA
XUMHYECKUX PEAKIIUN;

4) onpedensimes BAJCHTHOCTh W CTEICHb OKUCIICHHS XUMHUYECKHX 3JICMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa; IMPHUHAJJIEKHOCTh BEILECTB K OMNPENCIEHHOMY KIIACCy COEIMHEHUI IO
dbopMynaM; BIJ XUMUYECKOU CBSI3M (KOBAJIEHTHAs, MOHHAS, METAJUINYECKasl) B HEOPraHUYECKUX
COEIMHEHUSX; 3apsi/l MOHA MO XUMHUYECKON (opmyiie; XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIUHEHHM, TUIl KPUCTAIUIMYECKON pEelIETKH KOHKPETHOIO BEILIECTBA;

5) packpovieams cmvicn Tepuomnueckoro 3akona JI. M. MenjeneeBa u J1€eMOHCTPUPOBATH €ro
MOHMMAaHUE: OIMMCHIBATh M XapaKTepu3oBaTh TaOnmuuHyro ¢opmy Ileprogmdeckoil crcTeMbl
XUMUYECKHUX DJIEMEHTOB: Pa3jIM4aTh MOHATHS «IJIaBHAs moArpynmna (A-rpymnma)» U «rmoOodHas
noarpynna (b-rpymnmna)», Manble W OOMNBIIME MEPUOIbI; COOTHOCUTH O0O3HAYEHHS, KOTOpPHIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB UM 3aps] A1pa, o0lee YUCIo 3JIEKTPOHOB M paclpeesieHue ux
10 3JIEKTPOHHBIM CJIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX MEPUOJIOB M TJIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

6) knaccuguyuposams XUMHUYECKHE OSJEMEHTHI, HEOPraHUYECKHE BEIIECTBA; XUMHUYECKHE
peakuuu (1Mo YMCITy M COCTaBy YYacTBYIOIIMX B PEAKIMU BEILECTB, IO TEIJIOBOMY 3 dexTy, no
U3MEHEHHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

7) xapaxmepuszosams (ONUCHIBATH) OOIIHE U CHCHU(DUISCKHE XUMUYECKHE CBOMCTBA IPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPK/IAs OMUCAHUE PUMEPAMH MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

8) cocmaensimv ypaBHEHHS DIEKTPOIMTUYECKON JMCCOIMALMHM KHCIIOT, IIENOYEH M COJeH;
MOJIHBIE M COKpAII€HHbIE YpaBHEHHUS pEaKIUii HOHHOro OOMEHa; YpaBHEHMs peaklui,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUUYHBIX
KJIACCOB;

9) packpwisams  cywHOCHMb  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITHUX PeaKIuii;

10) npocrnosuposams CBOWCTBa BEUIECTB B 3aBUCHMOCTH OT HUX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIIECHUN B PA3IMYHBIX YCIOBUSIX;

11) ebiuucrames OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJO
XUMHUYECKOTO 3JIEeMEHTa Mo (opMysie COEAMHEHMs; MAcCOBYIO JOJIO BELIeCTBa B PacTBOPE;
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiIniy;



12) credoéamv  mpaBWiIaM — TOJNB30BaHHMS ~ XUMHYECKOM  MOCYIOW H  J1a0OpaTOpPHBIM
0o0OpyIOBaHMEM, a TakXKe TpaBWiIaM OOpamIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLIMSMHU TI0 BBIOJHEHUIO JTa0OpPaTOPHBIX XMMHUYECKHUX OIBITOB MO MOJYYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIJICKHUCIIOTO rasa);

13) npo6ooums peakuyy, TOATBEPKIAIOIINEC KAYCCTBEHHBIM COCTaB pAa3JIMYHBIX BELICCTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,

cyan)aT-, THAPOKCUA-HOHBI, KaTHUOHBI aMMOHU n HNOHBI HU3YYCHHBIX METAaJlJIOB,
IMPUCYTCTBYIOIIMEC B BOAHBIX paCTBOpax HCOPraHUUCCKHUX BCIICCTB;
14) npumersims OCHOBHBIC OII€paluu MBICITUTEILHON JCATCIIBHOCTH — aHaJlu3 W CHHTE3,

cpaBHeHHe, 0000IIeHNe, CUCTEMATU3aLUIO, BBIABICHHE TPUYNHHO-CIEICTBEHHBIX CBA3CH — IS
U3yUYEHHs CBOMCTB BEILECTB U XUMHUYECKUX PEAKLIMH; €CTECTBEHHO-HAyUYHbIE METO/bl TO3HAHUS
— HabJI0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIEPUMEHT (peaJIbHbINA U MBICIICHHBIH ).

IIpuMepHbIe BUBI 1€ATEJIbHOCTH 00YYAIOIIUXCSH:

— TIOCTPOEHHE JIOTMYECKUX PACCYXKJIECHUM Ha OCHOBE YCTAHOBJICHUS MPUYUHHO-
CIIEACTBEHHEBIX CBS3CHi;

— opraHu3anus y4eOHOTO B3aMMO/JICHCTBHS B TPYIINE CBEPCTHUKOB: OIpe/IeeHHe O0IIei
eI, PacIpe/ie]icHHe poJieh, 00CY X ICHHE MU3y4aeMOro Marepuaya, COBMECTHOE o(opMIleHUE
BBIBOJIOB Ha OCHOBE PE3YJIbTATOB PEAJTU30BAHHON KOJUIEKTUBHOM JESATEIBHOCTH;

— BBITIOJIHEHHE 33J]JaHUN B COOTBETCTBUU C COJICP)KAHUEM OCBAUBAEMOTO MPOTrPaAaMMHOTO
MaTepuaia (COOTHECEHHE B Clly4ae HEOOXOJAUMOCTH MPOMEKYTOUHBIX U KOHEUHBIX PE3yJIbTaTOB
CBOCH JEATECIILHOCTH C ICNIBI0 WM ¢ 00Pa3I[OM yUYWTEIs); aHAJIN3, CPAaBHEHUE, KIIACCU(PUKALINS,
0000611eHNE (GAKTOB U SBJICHUIA;

— OCYIIECTBJICHHUE MOMCKA M BBIJCICHUE HEOOXOAMMON HHPOPMAIMH — CAMOCTOSITEIILHO
WM C TOMOUIBIO (YUHUTENs / OJJHOKIIACCHUKOB);

— BbIOOp HamboJiee PalMOHAIBHBIX CIIOCOOOB PEUICHUS 3a/1a4 — C YYETOM KOHKPETHBIX
YCJIOBUH;

— o(hopMIIeHHE CBOUX MBICIIEH, Pe3yIbTaTOB ACATEIBHOCTH B YCTHOM/YCTHO-TaKTHIIbHOM/
MUChMEHHOU (hOpME — B COOTBETCTBUHU C YUYEOHBIMU U KU3HEHHBIMH CUTYAIIUSIMH.

Opranm3anusi NPOEKTHOH M y4eOHO-MCCJIe0BATEJbCKONH  1eITeJbHOCTH
00y4YaKOIIHUXCS.

[IpumMepHBIe TEMBI TPOSKTHBIX PadOT:

o «Hwutparsl B IpOyKTaxX NUTAHUSY,

o «Pemretka JletHero cama»;

« «CIIb — ropoa BOAbI»;

o «Wmneparopckuit papdopoBblii 3aBOY;

o Wnp.

CucreMa OLleHKH IOCTHKEHUS MJIAHMPYEMBbIX Pe3yJIbTATOB.

OreHKa TOCTHKEHHUS UTAaHUPYEMBIX pe3ysibTaToB Ha ypoBHe OOO 0CyLIeCTBISETCS ¢ yIETOM
0c00BIX 00pa30BaTEIbHBIX MOTPEOHOCTEH 00YUAIOIINXCS ¢ HAPYIICHUAMHE CITyXa C TOMOIIBIO 3aIaHHi
0a30BOr0 YpOBHS; Ha YPOBHE JCHCTBUM, COCTABIISIIOIINX 30HY OJIMKAWIIEro pa3BUTHSL OOJBIINHCTBA
00y4JaroIuXCsi, — C MOMOIIBIO 3aJaHHi MOBBIIIEHHOTO YPOBHS (C Y4ETOM BO3MOXHOCTEH M OCOOBIX
o0pa3oBaTeIbHbIX TOTPEeOHOCTEH 00yUaromuXcs).

OreHKa npeomemublx Pe3ysbTaTOB BEAETCS YUYUTENEM B XOJE MpPOILEAYyp TEKYIICH,
TEMATHUYECKOHM, pPYyOEKHOW, NPOMEXKYTOUHOM M HTOIOBOH OIICHKH, a TakkKe aJMHUHHCTpaiuen
00pa3oBaTeIbHOI OPraHU3aliy B MPOIIECCE PeATH3aMU BHYTPEHHETO MOHUTOPHUHTA.

OrleHKa TMPEAMETHBIX PE3yJIbTaTOB OCYIIECTBISIETCS C YYETOM y4eOHO-TIO3HABATEIHHOTO
pa3BuTHs, 0COOBIX 00pa3oBaTeNbHBIX MMOTPEOHOCTEH M CIYXOPEYEBBIX BO3MOXHOCTEH TIIyXHX
00yJaronmxcs.

OCHOBHOU OOBEKT U MPEAMET OLICHKH MemanpeOMenHblx pe3yibTaTOB HAXOIUT BEIPAXKCHHE B
CIOCOOHOCTH ¥ TOTOBHOCTH TITYXUX 00yYarOIuXCsI:

— K OBJIAJICHUIO 3HAHUAMMH, UX CaMOCTOATCIIbHOMY ITOIOJHEHUIO, IICPEHOCY U UHTETrpaALlUH;

— K OCYILIECTBIICHUIO Pa0OTHI ¢ HHPOPMAIIHEIH;

— K COTPYAHHUYECTBY U KOMMYHUKAIIUX CO CJIBIIIANIMMU JIFOAbMHU U JIMAMH C HAPYIICHUAMUN
CllyXa C HCIOJIb30BAHUEM CPEICTB OOIICHUs, JOCTYMHBIX KOMMYHHKAHTAM — CIIOBECHOM pedn
(ycTHOM, yCTHO-IAKTUIBHON ¥ TMCEMEHHOM) M KECTOBOI;



— K peUICHHI0 MPOoO0JIeM, UMEIONNX JIMYHOCTHYIO W COIHAIbHYI0 3HAYUMOCTh, TOTOBHOCTh
BOIUIONIATEH HAlICHHBIE PEIICHUS B MTPAKTUICCKOMN NEATCITLHOCTH,
— k wucnons3oBanuto WMKT B memsx oOydeHUS M pa3BUTHA, Nepeladyd U TOTYUYCHHS

MHQOPMAIH;

— K CaMOOPTaHM3aIll{, CAMOPETYJIISIIUH U pedraercuu.

WNHcTpymeHTapuid, NpeniHa3HAYECHHBIA UL

OLIEHKH

JOCTHXXCHUA METalIpEAMETHBIX

PE3yjbTaTOB, CTPOUTCA Ha Me)KHpeI[MCTHOﬁ OCHOBE U C y‘IéTOM 0COOBIX 06pa3OBaTeJ'II)HBIX

MOTpeOHOCTEN TIyXUX 00yYaOITIXCS.

TemaTHuyeckoe NJIAHKPOBAHUE.

8 kirace
Tewma, paznen Kon-Bo | Dnekrponnsie (udpoBbie)
4acoB o0pa3oBaTelibHbIE PECYPCHI
Bsenenue 6 -AanTUpoBaHHbBIC YYeOHBIC
MMpEe3CHTAallNU, CO3JAHHLIC YUUTCIICM
XHUMHYECKHE DIIEMEHTHI W BeElIeCTBA B CBere | 24 - XMUMIHECKHH TPEHAKED, CO3MAHHBIH
ATOMHO-MOJIEKYJIAPHOTO YUEHHS yauTeneM
https://resh.edu.ru Poccuiickas
XUMHYECKUE PEAKIUH. 12 Mtps://resh.edu.ru Poccuticka
3JICKTPOHHAas IKOJIa
http://www.uchportal.ru/ Yaurensckuii
BemectBa B okpy»aroliieil Hac NpUPoOJIe U TEXHUKE 12 nopTa
http://window.edu.ru Exunoe okHO
Boznopoa u ero BaxHeHIMe COEAUHEHNS 12 JIOCTYTa K 00pa30BaTeNbHbIM pecypcam
http://school-collection.edu.ru Ennnas
o 5 kostekuusi_LindpoBeix 06pa3zoBaTenbHBIX
OBTOPEHHWE M  CUCTEMaTu3als  HM3YYEHHOI'O peCypeoB
Marepuana
9 kJaacc
Tema, paznen Kon-Bo | Dnekrponusie (mudpoBbie)
4acoB o0pa3oBaTelbHbIE PECYPCHI
[ToBTOpeHne  wm3y4eHHOro paHee B  Kypce | 8 -AJIaNTHPOBAHHBIE yUeOHbIE
HEOPraHUYECKOM XuMuu & Kiacca. [IpE3CHTAlNK, CO3JaHHBIC YUUTCIEM
- XuMHUECKUH TpeHaXEDP, CO3TaHHBIN
v yUUTEIEM
[Mepuoanueckuii 3akon u Ilepuomnueckas cucrema | 18
XUMUYECKUX  DJIEMEHTOB .. Mengeneesa. .
A A https://resh.edu.ru Poccuiickas
Crpoenue aToMOB. XMMHYECKasi CBA3b.
QJICKTPOHHAA MIKOJIa
http://www.uchportal.ru/ Yaurensckuii
[TonsTue o razax. Bozgyx. Kucnopoa. I'openne 8 noprai
http://window.edu.ru Exnroe okHO
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEAMHEHUIN 20 AOCTYTa K 06Pa3OBa_TeﬂBHHM pecypcam
http://school-collection.edu.ru Exunas
XuUMHUYECKUE PEAKIMH M 3aKOHOMEPHOCTH MX | 2 xomexiA Ludpossix 06pasoraTebHEX
pecypcoB
MPOTEKAHUS
lManorensr 12
9 pom. KJjace
Tewma, paznen Kon-Bo | OnexTponHble (HUPPOBHIE)
4acoB 00pa3oBaTeNbHbIE PECYPCHI
[ToBTOpeHME HEKOTOPBIX BOIIPOCOB Kypca | 4 -ANanTHPOBaHHbBIE Y4EOHbIE
HEOpPraHMYECKOM XuMuu & Kiacca MPE3CHTALINH, CO3MAHHBIC YUUTEICM
- XUMUYECKHUI TpeHaXKEP, CO3TaHHBIN
o YUTCIIEM
PacTBOpBHI. Teopust AIIEKTPOJIMTHICCKON | 12 Y



http://www.uchportal.ru/
http://window.edu.ru/app.php/catalog/pdf2txt/712/72712/50382
http://school-collection.edu.ru/
http://www.uchportal.ru/
http://window.edu.ru/app.php/catalog/pdf2txt/712/72712/50382
http://school-collection.edu.ru/

JUccolanu

HeMmeraimyeckue »dieMeHTHI W WX BaxkHeimme | 24
XUMHYECKHUE COETUHEHUS

Meraisl ¥ X COEIUHEHUS 12
[Tpou3BOICTBO HEOPTaHUIECKIX BEIICCTB 2
OO6mue cBeaeHUs: 00 OPraHUYECKUX COCTMHEHUAX 10
XUMUS U )KU3HD 4

https://resh.edu.ru Poccuiickas
OJICKTPOHHAA IKOJIa
http://www.uchportal.ru/ Yaurensckuii
noprail

http://window.edu.ru Enraoe oxHO
JIocTyma K 00pa3oBaTenb-HBIM pecypcam
http://school-collection.edu.ru Equnas
kosuteknus L [uppoBbIx 00pa3oBaTEILHBIX
pecypcoB



http://www.uchportal.ru/
http://window.edu.ru/app.php/catalog/pdf2txt/712/72712/50382
http://school-collection.edu.ru/



