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I[HosicuuTeIbHAS 3aNIMCKA.
Pabouast mporpamMmma o XMMUU Ha YpOBEHb OCHOBHOT'O OOIIEro oOpa3oBaHUsl AJis
oOyuaronuxcs 8-9-x kiaccoB MKOVY «Kupeesckuit neHtp ooOpazoBanus No 2»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poc-
cuiickon denepauum»;

« mnpuka3za Munnpocsemenus ot 31.05.2021 Ne 287 «O0 ytBepxkaeHuu ¢e-
JIEpajIbHOTO TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO O0IIIe-
ro oOpa3oBaHUs»;

« mpuka3za Munnpocsemenns oT 18.05.2023 Ne 370 «O6 yTBepx)aecHuu ¢e-
NepanabHON 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs;

« npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenun [1o-
psiika OpraHU3alliy U OCYIIECTBJICHHS 00pa30BaTENbHON JEATENIBHOCTH MO OC-
HOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM MPOTPaM-
MaM HayajJbHOTO OOIIEero, OCHOBHOTO OOIIEro M CpPeIHEero oOIIero odpasoBa-
HUS»;

o Konnenmus npenogaBanus yaeOHOTo MpeaMeTa « XUMHUSD;

« Konuenmus skonoruueckoro oOpa3zoBaHHsl B CUCTEME 001Iero oopas3oa-
HUS;

o CII 2.4.3648-20 «CanuTtapHO-3IUAEMHOIOTUYECKHE TPEOOBaHUS K Opra-
HU3AIMAM BOCIIUTAHUS U OOy4EHMS, OTAbIXa U O3J0POBJICHUS JACTEH U MOJIOJe-
XKW», YTBEPKACHHBIX TOCTAHOBJICHUEM TIJIaBHOIO CAHUTApHOTO Bpaya oOT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['urnennueckue HOpMaTUBBI U TPeOOBAaHUS K 00ec-
NEeYEHUI0 0€30MacCHOCTH U (KMiu) O€3BPEIHOCTH JIs YeJoBeKa (PaKTOPOB CPE.IbI
oOUTaHUS», YTBEP)KJICHHBIX MOCTAHOBJIECHHWEM TIJIABHOTO CAaHUTAPHOIO Bpaya OT
28.01.2021 Ne 2;

e y4eOHOro mjaaHa OCHOBHOro oOiero obpaszoBanusi MKOVY «Kupeesckuii
1eHTp oOpazoBaHust Ne 2

o (enepanpHOl paboueli MporpaMMBbI 10 y4eOHOMY MPEAMETY «XUMUSD.
PaGouast mporpamMma OpueHTUPOBAaHA HA II€JIEBbIC MPUOPUTETHI, CHOPMYIUPOBAH-
Hble B (efepanbHOil pabouel mporpaMme BOCHHUTAHHUS M B pabouel mporpamme
Bocniutanusis MKOY «Kupeesckuii ieHTp oOpazoBanus Ne 2.

[Iporpamma no XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl COCTaB-
JieHa Ha OCHOBE TPeOOBAaHMI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTelib-
HOI TpOorpaMMbl OCHOBHOTO oOwIero ooOpasoBaHusi, npexacraBieHHbIXx B PI'OC
00O, a Takxe Ha OCHOBE (eaepanbHOl paboyeil mporpaMMmbl BOCIIUTAHUS U C
y4€TOM KOHILEMIMK MpenofaBaHus y4eOHOro npeamera «Xumus» B o0pazoBa-
TEJBHBIX Opranu3auusx Poccurickon Penepanuu.

[Iporpamma 1o xumMuu Aa€T TPEJCTaBICHUE O MEJAX, OOIIeH CTpaTeruu
OoOy4eHHs, BOCIMUTAHUSA W PAa3BUTHSA OOYUYAIOIIMXCSA CPEJACTBAMU YUEOHOTO TIpe-
MeTa, YCTaHaBIMBAET 00sA3aTelIbHOE MPEAMETHOE COJIepKaHUE, TTPEeIyCMaTPUBACT
pacrpeeseHue ero mo KjiaccaM U CTPYKTYpUPOBAHHE IO pa3ienaM U TeMaM Ipo-
rpaMMBbI IO XMMUH, ONPEIESET KOJIMUYECTBEHHbIE U KaY€CTBEHHBIE XapaKTePUCTH-
KU COJEpKaHUs, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUS XUMUH C Y4é-



TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4EOHOr0 mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOY4YarOIIMXCS, ONMpenessieT BO3MOKHOCTH TpeIMeTa
JUTsL peasin3aliuu TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelb-
HOM mporpamMmbl Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a Takxke TpeOoBa-
HUM K pe3ysibTaTaM 00y4YeHHUs XMMHUHM Ha YPOBHE IIeJiel U3ydeHUsl MpeMeTa U OcC-
HOBHBIX BUJIOB y4€OHO-TI03HABATEIBHOM JEATEILHOCTH 00YYaloIerocs mo ocBoe-
HUIO Y4€OHOTO CO/IepKAHUSI.

Kypc xumMuu Ha ypoBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs OPUECHTHPOBAH Ha
OCBOEHHUE O0YYAIOIIUMHUCS CUCTEMBI IIE€PBOHAYANIBHBIX MMOHATHII XUMHUU, OCHOB HE-
OPTraHUYECKON XUMHUU M HEKOTOPBIX OTHEJbHBIX 3HAYMMBIX MOHATHII OpraHuye-
CKOUM XHUMUH.

CtpykTypa cofiep>kaHusl MPOorpaMMBbl TT0 XUMHUHU chopMUpoBaHa HA OCHOBE
CUCTEMHOr0o nojaxojaa K €€ m3ydeHuro. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM BJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peaKuuu.

O06e 3T CUCTEMBI CTPYKTYpHO OPTaHM30BaHBI IO MPUHIUITY MOCIEA0Ba-
TEJILHOTO PAa3BUTHSl 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUI pPAa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HaHuUs; [le-
puoauyeckoro 3akoHa /.M. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH; YUEHHUS O
CTPOEHUU aTOMa U XMMUYECKOW CBSI3M; MPEACTABICHUN OO0 3IEKTPOIUTUUYECKOMN
JUCCOLIMAIIMK BEUIECTB B PACTBOPAX.

Teopernyeckrue 3HaHHUSI PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKHU TOJY-
YEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJIHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TMOJTYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHune nmporpaMmbl MO0 XUMHH CITIOCOOCTBYET (POPMUPOBAHUIO TTPEACTAB-
JIEHUSI O XMMHUYECKOW COCTABJISIONIEM HAyYHOM KAPTHUHBI MUpa B JIOTUKE €€ CHUC-
TEMHOW MPUPOAbI, HEHHOCTHOI'O OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM Io-
3HAHUS B HAYyKeE.

N3ydenne XuMUHM TPOUCXOIUT C MPUBJICYEHUEM 3HAHUN U3 paHEe U3YYEH-
HBIX y4eOHbIX mnpeameToB: «Okpyxkawomuii Mupy», «buonorus. 5-7 kmacce» u
«Du3uka.7xmaccy».

[Ipu n3ydyeHnH XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl BaXKHOE
3HaYEHUE MPUOOPENTU TaKHe LIeNIM, KaK: (POpPMUPOBAHUE MHTEIUIEKTYaJIbHO pPa3BU-
TON JTMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHO-
My TIPUHSITHIO PEIICHHUM, CIOCOOHOM aganTUpPOBATHhCS K OBICTPO MEHSIOIIMMCS
YCJIOBUSIM >KM3HM; HAIPaBJICHHOCTh OOYUYEHUs] HA CUCTEMAaTUYECKOE MPUOOIICHHE
00y4Jarommxcsl K CaMOCTOSTEIHLHOM MMO3HABATEIbHON AEATEIbHOCTH, HAYUYHBIM Me-
TOJAM TO3HAHUS, (OPMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XU-
MUU; 00ECTICYCHHNE YCIOBUHM, CIIOCOOCTBYIONIUX MPHUOOPETCHUIO OOYyJaroIUMUCS
OTIBITa Pa3HOOOPA3HON NIEATETLHOCTH, MTO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX Ha-
BBIKOB (KJIFOUEBBIX KOMIIETECHIINH), UMEIOIINX YHUBEPCAIbHOE 3HAYEHHUE ISl pa3-
JUYHBIX BUJOB JESATEIBHOCTH; (popMupoBaHue oOmIel (yHKIIMOHATIBLHON U ecTe-
CTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHHHA OOBSICHATH M OIICHUBATh



SIBJICHHSI OKPY’KAIOIIETO MHUPA, UCIIONB3Ysl 3HAHUSI U OTBIT, TIOJIyYCHHBIC TIPU H3Y-
YCHUU XUMHUH, IPUMEHATh UX MPU PEIICHUH MPOOJIEM B MOBCEIHEBHOM >KM3HU H
TPYJIOBOH ACATCIBHOCTH; POPMUPOBAHUE Yy OOYYAFOIIMXCS TYMAaHUCTHYCCKUX OT-
HOIIICHHUH, IIOHUMAaHUS [ICHHOCTH XUMHWYCSCKHUX 3HAHHUH I BBIPAOOTKH SKOJIOTHYC-
CKH 1IeJICCO00Pa3HOTO MOBEACHUS B OBITY M TPYJIOBOH JESITCIBHOCTH B IEIAX CO-
XpaHEHHs CBOCTO 3JI0POBBS M TIPHPOIHOM CPEIbl; Pa3BUTHE MOTHBAIIUU K 00y4e-
HUIO, CITOCOOHOCTEH K CAMOKOHTPOJIFO M CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHUS
0O0IIEeYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaIPaBJICHHOCTU JATbHEHIIIETO O0yJICHHUS.

OO1iee yuCIoO 4acoB, peKOMEHAOBAHHBIX AJs u3ydeHus: xumuu, — 170 dga-
coB: B 7 kiacce — 34 gaca (1 gac B Hezento), B 8 kitacce — 68 yacoB (2 yaca B Hejie-
710), B 9 Kimacce — 68 yacoB (2 yaca B HEJIEITIO).

COJAEP/KAHUE ITPOI'PAMMBI.
7 Kaacce

IlepBoHavajibHbIE XUMUYECKHE OHATHS (274).

[Ipenmer xumun. Ponb XMMUM B )KU3HU YEJIOBEKa. XMMHUS B CUCTEME HayK.
Tena u BemectBa. du3nyeckne CBOWCTBA BELIECTB. ATperaTHOE COCTOSIHUE Be-
miectB. [loHsiTHEe 0 MeTOAX MMO3HAHUS B XUMHUH. UucTteie BemecTBa U cmecu. Cro-
coOBbI pa3/ieNICHUs] CMECEH.

Atombl 1 MoJiekybl. MoHbl. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHO-
ro CTpoeHHs. XUMUYECKHUE AIeMEHTbl. CUMBOJIBI XUMHYECKHUX JIEMEHTOB.

[IpocTteie © cCiOXHBIE BemiecTBa. XuMmuueckas ¢Gopmyna. 3aKoH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocUTeNbHAs aToMHas Macca. OTHOCUTEIbHAsS
MOJIEKYJISIpHAs Macca. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTA B COCTUHEHUH.

Pu3NUEeCKUe U XUMUYECKUE SIBJICHUSA. XUMHUECKas peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYCCKHX PEaKIui (COSTUHEHHUS, PAa3IOKEHHS, 3aMEIIICHUS).

XUMHUYECKAMN SKCITIEPUMEHT.

[Tpaktuueckas pabota Nel. 3HaAKOMCTBO ¢ XUMUYECKON MOCY0M, MpaBUiia-
MU paboOTHI B JIaOOpaTOpUM M MpUEMaMU OOpallieHus: ¢ JIabopaTOpPHBIM 00OPY10-
BaHHEM.

[Ipaktuueckas padota No2. HaGmoneHue 3a ropsinieil CBe4oil. Y cTpoicTBO
cnupToBKU. [IpaBuina paboThl ¢ HarpeBaTeNbHBIMHU IPUOOPAMHU.

[Ipaktuueckas padora Ne3. IIpoBeneHne OUMCTKY MMOBAPEHHOM COJIN.

[Ipaktruueckas pabota Ned4. HaGmoneHre 1 ONMMCaHWE MPU3HAKOB MPOTEKa-
HUSL XMMUYECKUX peakiuil (pa3yiokKeHue caxapa, B3auMOJIEUCTBHE CEpHON KUCIIO-
ThI C XJIOpUAOM Oapwusi, pasioxkenue ruapokcuaa meau (I1) mpu narpeBanuu, B3au-
MoOJeHCTBHE Kene3a ¢ pacTBopom cosid meau (II).

Pacuernbie 3amaun: pacdersl Mo (GopMyiaM XUMUYECKUX COCIMHECHHM; BbI-
YUCJIEHUE MAcCCOBOM JTOJIM XUMHUYECKOTO AJIEMEHTa B COCAUHEHUH; YCTAHOBJICHUE
npocreiiei (OpMyIIbl BEIIECTBA MO0 MACCOBBIM JIOJISIM XUMHYECKUX SJIEMEHTOB.



BaxHeilune npeacTaBuTe M HEOPraHUYeCKUX BemecTn (74).

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. O0beMHas 105151 KOMIIOHEHTOB ra-
30BOM cMecu. MaccoBasa aoJsisi npuMmecend. PactBopsl. HaceieHHble 1 HEHACHI-
HICHHBIE pacTBOPHI. PacTBOpHUMOCTH BEMIECTB B BOAE. MaccoBas 710151 BEIIECTBA B
pacTBope.

XUMHUYECKAMN IKCITIEPUMEHT.

[Ipaktnueckass pabdora NeS. IlpurotoBieHue pacTBOPOB C OIMpeneIEHHON
MAaCCOBOM JIOJIEN PACTBOPEHHOIO BEIIECTBA.

PacueTHble 3amaun: BBIYKUCICHUE OOBEMHOM HOIM KOMIIOHEHTOB Ia30BOH
CMECH; pacueT MacCOBOM JI0JIA PaCTBOPEHHOIO BEILIECTBA B PACTBOPE.

8 kaace

IToBTOpEeHue (4 4)

Atom. Monekyna. Xumuueckue gopmynsl. [Ipocteie u cnoxHble BemecTBa. Bbl-
YUCJIEHUS 110 XUMUYECKOH (hopmyJsie (OTHOCUTEIbHON MOJEKYJIIPHON MacChl, Mac-
COBOM J10JIM XMMHYECKOTO 3JIEMEHTa 1Mo (popmyiie coequHeHus). Ouznyeckue u
XUMUYECKHUE SBJICHMS. XUMUUYecKue ypaBHeHus. Kiaccupukanns XuMHUYECKUX pe-
aKUMA MO pa3IMYHBIM NPHU3HAKAM: YHUCIY WM COCTABY MCXOJHBIX M TOJYYEHHBIX
BEIECTB (PEaKIMK COSAMHCHHUS, PA3JI0KEHHS U 3aMEIIICHUS).

IlepBoHavaibHbIe XUMHYeCKHEe MOHATHSA (9 ).

ATOMHO-MOJIEKYJIsSIpHOE yueHue. Xumuueckas ¢popmyna. BaneHTHocTh aro-
MOB XMMHUYECKUX 3JIEMEHTOB. Onpedenenue 6aneHMHOCMU AMOMO8 XUMUYECKUX
anemenmos no gopmynam obunapHvix coeournenut. Cocmasienue gopmyn obuHap-
HbIX COeOUHEHUU N0 8ANEHMHOCIMU AMOMO8 XUMUYECKUX IIeMEHMO8.

KonnuecTBo BemectBa. Mosib. MosisipHas macca. B3anMOCBA3b KOJIMYECTBA,
MacChl M YMCJIa CTPYKTYPHBIX €IMHMI] BEIIECTBA.

PacueTHble 3a7aun: BBIUMCIEHUE MACChl BEIIECTBA 0 W3BECTHOMY KOJIMYe-
CTBY BELLIECTBA; BBIYHMCIICHHE KOJIMYECTBA BEIIECTBA 10 U3BECTHOW MacCe; BBIUUC-
JIEHUS 10 XUMHYECKUM YPaBHEHMSIM KOJIMYECTBA, MACChl BEILIECTBA IO KOJUYECT-
BY, MacCe peareHTOB WJIX MIPOYKTOB PEAKLIHH.

BaxkHelilme npeacTaBuTe M HEOPraHUYECKHX BemecTs (32 ).

Kucnopon - aneMeHT u poctoe BemecTBo. HaxoxaeHue kuciopoja B Mpu-
pone, puznyueckre u XuMuyeckue cBoiicTa (peakuuu ropenusi). Oxcunpl. [Tpume-
HeHue kucioponaa. CrnocoObl MoMydYeHus: KUCIOpoaa B J1a0OpaTopuu U MPOMBIIII-
nenHoctu. KpyroBopot kuciopoza B mpupojie. O30H —aJutoTporHas MoAuGUKaIUs
KHCJIOPOJA.

TernoBo#t h(HEeKT XUMHUECKOW PEeaKIMK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30-U 3HIOTEPMHUYECKUE peaklMH. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHE BO3-
nyxa, yCuJIeHHe NapHUKOBOro 3¢ddexra, paspylieHrne 030HoBoro ciost. Bogoposa —



AJIEMEHT U MPOCTOE BemecTBo. HaxoxaeHne Bogopoaa B nmpupojie, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoyyeHusi. KuciaoTsl u cou.

3akoH ABoraapo. MossipHblii 00bEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM ypaB-
HEHHUSIM.

dusnueckne cBoucTBa BoAbl. Boma xak pactBopurens. PactBopsl. Hacwl-
IICHHBIE U HEHACBIIICHHBIE PACTBOPBL. PacTBOpMMOCTH BelIECTB B Boje. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBa BoAbl. OcHOBaHuA. Ponp pac-
TBOPOB B IPUPOJIC U B )KU3HU YelioBeKa. KpyroBopoT Bo/bl B mpHUpoOE. 3arpsizHe-
HUE NPUPOAHBIX BOA. OXpaHa U OUKCTKA IPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenuaeHuid. Oxcuanl. Kmaccubukamms
OKCHJIOB: COJIe0Opa3yromnire (OCHOBHBIE, KHCIOTHBIC, aM(POTEpHBIC) i HECOJIe00pa-
syromue. HomeHnknarypa okcugoB. PU3ndecKkre 1 XUMHYECKUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanusi OCHOBaHUIA: MIENOYU U HEPACTBOPUMBIE OCHO-
BaHusa. Homenknarypa ocHoBaHuii. PU3NYECKUE U XMMUYECKUE CBOWCTBA OCHOBA-
Huii. [lonydyenue ocHOBaHUI.

Kucnotel. Knaccudukanus xkuciaor. Homenkinarypa kucior. @uznyeckue u
XUMHYECKHE CBOWCTBA KUCIOT. Psn aktuBHOCTH MetaimoB H.H. bekerosa. Ilomy-
YEHUE KUCIIOT.

Comu. Homenknatypa cosneil. @U3n4ecKue 1 XMMHYECKHAE CBOMCTBA COJIEH.
[Tonydyenue conei. I'eHeTHUecKast CBS3b MEXKIY KaccaMHd HEOPraHWYECKHUX CO-
eIVNHEHNH.

XUMHAYECKAN IKCIEPUMEHT.

[TpakTuyeckas padora Nel. [Tonyuenue, coOupanue, pacrio3HaBaHUE U U3Y-
YEHHE CBOMCTB KHCIIOPOAA.

[TpakTuyeckas padora No2. [Tonyuenue, cobupanue, pacrio3HaBaHUE U U3Y-
YeHHE CBOMCTB BOJOPO/Ia (TOPEHHE), B3aUMOACHCTBUE BOJOPO/Ia C OKCUIIOM MEIU
(IT) (BO3MOKHO UCIIOJIL30BAaHUE BUEOMATEPUATIOB).

[Tpaktuueckas padora Ne3. Pemienne skcriepuMeHTABHBIX 33724 110 TEME
«BaxnHenme Ki1acchl HEOPraHMYECKUX COCAUHEHUID.

PacueTrHble 3a1aun: pacyeTsl 0 TEPMOXUMUYECKUM YPAaBHEHUSAM; BbIUKCIIC-
HUE 00beMa ra3a 1o U3BECTHOM Macce WM KOJIMYECTBY BEIECTBA WJIM MAcChl Ta3a
M0 U3BECTHOMY 00BEMY HJIM KOJIMYECTBY BEIIECTBA; PEIICHUE 3a7a4 Ha 00beMHbIE
OTHOIIICHUS Ta30B; BBIYMCICHUS M0 XUMUYECKUM YPaBHEHUSIM KOJMYECTBa, O0be-
Ma, MacChl BEIIECTBA MO KOJUYECTBY, 00BEMY, MaCCE€ PEareHTOB WU MPOIYKTOB
PEAKINM; PACUYEThI C UCIOJb30BAHUEM MOHSTHS «MAcCcOoBas JOJs BEIIECTBA B pac-
TBOPEM.

IHepuoanuecknii 3axoH u [lepuoauveckasi cuctreMa XMMUYECKHX 3J1€MEHTOB
J.A. MenaesieeBa. CTpoeHne aToMOB. XUMHYECKasl CBA3b. OKHUCJIAUTEIbHO-
BOCCTAaHOBHTE/IbHbBIE peakuuu (23 4).

[lepBbie MOMBITKK KiIacCU(MUKAIIMN XUMUYECKHX JJIEMEHTOB. [loHsTHE O
IpYIIax CXOAHBIX AJEMEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMEIbHBIE METAJIIbI, Tajlo-
TeHbI, HHEPTHBIETa3bl). DJEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEepHBIE OKCHUILI U
rugpokeuasl. [lepuognueckuii 3akoH. [lepuoanueckast cucrema XUMHUYECKUX dJIe-



menToB J[.W. MenneneeBa. Kopotkonepuoanas u nnuHHonepuoaHas ¢popmsl Ile-
pUOAMYECKOU CHUCTEMBI XUMHYECKUX 3eMeHTOoB [[.M. MenneneeBa. Ilepuoasr u
rpymmbl. OU3HYECKAN CMBICH MOPSIKOBOrO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIbI
AJIIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sfep. M3oronel. Dnektponsl. Ctpoe-
HUE AJIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMHUYECKUX 3eMeHTOB [lepuo-
nunueckor cucreMsl J[.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO AJIEMEHTA
1o ero nojoxxeHuro B [leprnogunueckoit cucreme .M. MenneneeBa. 3akoHOMEpHO-
CTH U3MEHEHUS Paguyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HE-
METAJUTMYECKUX CBOMCTB MO rpynmnam U nepuoaam. 3HadeHue llepmomnueckoro
3akoHa " [lepnognueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB ISl PAa3BUTHS HAYKH
u npaktuku. /.M. MenneneeB — y4€HbIN U IpaKJaHUH.

Xumunueckasi cBa3b. KoBasieHTHasi (MOJIApHAsl U HEMOJSIpHAsi) CBA3b. DJIEK-
TPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHasA cBsA3b. CTENEHb OKHUCIE-
HUs. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu. [Ipoliecchl OKUCIEHHs U BOC-
cTaHOBJIEHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

9 KJIACC

BemecTBo 1 xumuueckas peakuus (20 u).

[lepnogmueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B WU3MEHEHUU CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KM, KaJbLHSI U UX COCIUHE-
HAW B COOTBETCTBHM C TOJIO)KEHUEM D3JIEMEHTOB B llepuomnueckor cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIbI XMMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Kiaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECCTB. XUMHYECCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMNXCS K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COEIHU-
HEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Kiaccudpukanuss XuMHUUeCKUX PEeakIui 10 pa3IMYHbIM IIpU3HaKaM (110 YHcC-
Jy ¥ COCTaBY YYacCTBYIOIIUX B PEaKIIMU BEIIECTB, IO TEIIOBOMY 3 deKTy, 1o u3-
MEHEHHUIO CTENEHEW OKHCJICHUS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocT XUMHUYECKo peakuuu. [ToHsTue 06 0OpaTUMbIX U He-
00paTUMBIX XUMHUYECKUX peakiusaxX. [[oHITHE O TOMOTEHHBIX U TE€TEPOTrCHHBIX pPe-
akuusx. [lonarue o karamusze. IloHsATHE O XMMHUYECKOM paBHOBECUU. DAKTOPSHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMH U TMOJ0KECHUE XUMHUYECKOr0 PaB-
HOBECHSI.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, JJCKTPOHHBIN OanaHC OKHC-
JUTEIBbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUN ¢ MCIIOIB30BaHUEM METO/1a SJIEKTPOHHOTro OajlaHca.



Teopust 3NIEKTPOAUTHUECKON AUCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOIU-
Tbl. KaTroHel, aHMOHBI. MeXaHU3M TUCCOLMALMK BELIECTB C PAa3JINYHBIMU BHIAMU
xuMHuueckoil cBa3u. CreneHp auccouuanuu. CUbHBIE U ClIa0ble 3JIEKTPOJIUTHL.
Peakuuy noHHOro oOMeHa. Y ciloBuUs IPOTEKaHUS PEAKIMil MOHHOTO 0OMEHa, MOoJ-
HBIE U COKPAILEHHBIC HOHHBIE ypaBHEHUS peakuuil. CBOMCTBA KUCIOT, OCHOBAaHUU
U COJIEH B CBETE IPENCTABICHUM 00 3JEKTpOIMTUYECKON Aucconumanuu. KavecTt-
BEHHBIE PEAKLMU Ha HOHBL. [IoHATHE O rMApOIH3E COEH.

XUMHYECKUI IKCIIEPUMEHT.

[Ipaktrueckas padora Nel.Pacno3HaBaHHe HEOPraHMYECKUX BELIECTB C IO-
MOIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI. Penenne sKCnepuMeHTANIbHBIX 33/1a4.

HemeTa/uibl 1 BX coequHenus (25 4).

OO1as xapakTepucTrKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, Xa-
pakTepHbIe cTeneHn okuciieHus. CTpoeHue u pusnveckre CBOMCTBA MPOCTHIX Be-
IIECTB — raJOreHOB. XMMUYECKHE CBOMCTBA HA MMpUMEpE XJIopa (B3aUMOJEICTBHE €
MeTajlllaMH, HEMeTaJUIaMH, 1eiouamMu). XiopoBogopoa. ColisiHas KUCIOTa, XUMHU-
YECKHE CBOMCTBA, ITOJIyYeHUE, IPUMEHEHHE. JIeCTBIE XJIOpa U XJIOPOBOJOPOIA Ha
OpraHu3M uesoBeKka. BaykHenue XJI0pu bl U KX HAXOXKICHUE B IPUPOJIC.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue u (pu3myecKkue CBOICTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HYECKUE U
XUMUYecKrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciota, GU3nyecKue U XuMU4YECKue CBOMCTBA (00IMe KaK MpeICcTaBUTE-
Js1 KJ1acca KUCIOT U crienuduyeckue). XuMUUECKHE Peakiy, JeKallue B OCHOBE
MIPOMBIIIUIEHHOTO CII0Cc00a MOyYeHUs] CEpHOM KUCIOTHI. [IpuMeHeHne cepHoil Ku-
cioTel. Colli CepHOM KUCIIOTHI, KaYeCTBEHHAs peakius Ha cyibdar-uoH. Haxox-
JICHUE CEpPbl U €€ COECAUMHEHUN B NPHUPOAE. XMMHUUYECKOE 3arpsi3HEHHUE OKPYKaro-
IeH Cpeabl COETUHEHUSIMU Cepbl (KHCIOTHBIE JOKIH, 3arpsi3HEHHE BO3/yXa U BO-
JT0EMOB), CITOCOOBI €ro MPEI0TBPAIIICHHS.

OO6mras xapakTepuctuka 3MeMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
bu3nueckue u XuMrIeckue cBoiictea. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJMydyeHue U npuMeHeHnue. Coiau aMMOHUS,
uXx (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoJiyueHHe, (PU3NYECKUe M XUMHUYECKUE
CBOICTBa (00IIME KaK MpEeACTaBUTENS Klacca KUCIOT U crieuuduueckue). Mcnosb-
30BaHHE HUTPATOB U COJIC aMMOHHS B Ka4€CTBE MUHEPAIBbHBIX yI0OpeHuid. Xu-
MUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelpl COENMHEHHMSIMHU a30Ta (KHUCIOTHBIE
JOKIM, 3arpsi3HEHHE BO3yXa, MOYBBI U BOAOEMOB). Dochop, alIoTpoIHbIE MO-
mudukarmu Gocdopa, busndeckue u xummudeckue cpoiictea. Oxcun docdopa (V)
u dochopHas KUCIOTa, PU3NUECKHE M XUMUYECKHE CBOWCTBA. Mcmonbp3oBaHue
dbocdaToB B kKauecTBe MUHEPATHHBIX yIO0OPECHHIA.



OO6mas xapakrepuctuka 31eMeHToB |V-A rpymnmbsl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHUCJIECHMs. YTIEpOJ, aIOTPOIHble Moau(UKa-
I[MU, paclpocTpaHEeHHue B Npupoje, (HU3NUYECKUe M XUMHUYECKHUE CBOMCTBa. Aj-
cop6musi. Kpyrosopot yriepoaa B nmpupoze. Okcuibl yriaepoja, ux Gpuandeckue u
XUMUYECKUE CBOMCTBA, NEWCTBUE HA JKUBBIE OPTaHU3MBbI, NIOJIYYEHUE U TIPUMEHE-
HUEe. DKOJIOTUYECKHE MPOOIIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa
rJ100aJIbHOTO MOTEIJICHUS! KIIMMAaTa, MapHUKOBBIN d(peKT. YToapHas KUcCiIoTa 1 eé
COJIM, UX (PU3NUECKUE U XUMUYECKHE CBOMCTBA, MOJydeHUE U npuMeHeHue. Kaue-
CTBEHHAs peakIiusi Ha KapOoHaT-uoHBI. Vcmonp30Banne KapOOHATOB B OBITY, Me-
JUIUHE, TPOMBIIUICHHOCTH U CEJILCKOM XO03siiicTBe. KpyroBopoT yriepoja B mpu-
pozne. IlepBoHauanbHbIe TOHATHUSI 00 OPraHUYECKUX BEMIECTBAX KAK O COCAUHEHU-
X yriepoaa (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYyCHasl KU-
ciota). [IpupoaHbIe UCTOYHUKH YIJIEBOIOPOJAOB (Yrojb, IPUPOAHBIN a3, HEPTH),
MPOAYKTHI UX MepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBINLICHHOCTH. [1o-
HSATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpax, Oeikax, yrieBojax — M HX
pOJH B )KU3HH 4Ye€JIOBEKa. MaTepualibHOE €IMHCTBO OPraHUYECKUX M HEOpraHuye-
CKHX COETUHEHHU.

Kpemnuii, ero ¢uznueckre 1 XUMHYECKUE CBOMCTBA, MOJYYCHUE U MPUMe-
Henue. CoenuvHeHus KpeMHus B mpupoje. OOiue mpejcTaBieHus 00 OKCHIE
kpemuus (IV) u xpemuueBoit kucinore. CUIMKAThl, UX UCIIOJIB30BAHUE B OBITY, B
MPOMBINUICHHOCTH. BaxkHeline CTpouTeNbHbIE MaTepHalbl: K€paMuKa, CTEKJIO,
IIEMEHT, O€TOH, Xkeje300eToH. [IpoOneMbl 06€30MmacHOro MCHOJb30BAHUSI CTPOHU-
TEJIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN KU3HMU.

XUMHAYECKAN IKCIEPUMEHT.

[TpakTuyeckas padora Ne2.llomyyenue, coOupanue, pacro3HaBaHUE U U3Y-
YEHHE CBOMCTB AMMHUAKA.

[Ipaktuueckas padora Ne3. [lomyuenue, cobupanue, pacno3HaBaHUE U U3Y-
YEHUE CBOMCTB YIIEKUCIIOro rasa.

[Ipaktuueckas pabora Ned.Penienne skCriepUMEeHTAIBHBIX 33/1a4 110 TEME
«BaxkHene HeMeTaulbl U UX COCAUHECHUS».

MeTtasibl u ux coequnenns (20 u).

OO611ast xapaKTeprucTUKa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHHH
uX nonoxkeHus B Ilepuoanueckor cucteMe xumMuieckux sneMenToB .M. Menne-
JeeBa M cTpoeHus aroMoB. CTpoeHHe MeTaioB. MeTraindeckasi CBSI3b U MeTall-
JUYECKasT KPUCTAJUIMYECKAS PEIIETKA. DNEKTPOXUMUYECKUHN Pl HANIPSHKEHUN Me-
TajioB. OU3NUECKHUE U XMMHUUYECKHE CBOMCTBA MeTaiioB. OO0I1IKe CTIOCOOBI MOJTy-
YeHUs MeTasuIoB. [IoHATHE O KOPPO3UU METAIIJIOB, OCHOBHBIEC CIIOCOOBI 3aIUThI UX
oT koppo3uu. CruiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE B
OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsle MeTaiUIbL: MOJOKEHUE B [lepnoanueckon cucteMe XUMUYECKUX
sanemeHToB .M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaxoxaeHue B mpupoae. du-
3MYECKHUE U XMMHUUYECKHE CBOMCTBA (HA mpumepe HAaTpus U Kanusi). OKCUJIbI U TUJ-
POKCHJIbI HATpUs U Kanus. [[puMeHeHne 1eT0YHbIX METAJUIOB U UX COEMHEHHUI.



[IlenoyHo3eMeNbHBIE METAJUIBI MATHUW U KAJIbLWN: 1oJioxkeHue B [lepuoau-
YECKOW CUCTEME XUMHUUYECKUX dieMeHTOB .M. MenaeneeBa, CTpoeHrUE UX aTOMOB,
HaXOXJEeHUE B mpupojie. PU3NYECKre U XUMUYECKHNE CBOMCTBA MarHus U KajblIusl.
Baxxneie coenuHeHUs Kalblus (OKCUI, TUAPOKCUI, cojin). JKECTKOCTh BOJIBI U
criocoObl €€ yCTpaHEeHHs.

AJIIOMUHUI: TI0J10’keHUE B Ilepuoanueckoi cucteMe XMMUYECKUX AJIEMEH-
toB JI.11. MenpeneeBa, CTpOEHHE aTOMa, HaXOXKJCHUE B mpupoae. PUsnueckue u
XUMUYECKHE CBOMCTBA atOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA
AJIFOMUHUS.

Kenezo: nonoxenue B llepuoguueckoil cUCTEME XUMHYECKUX 3JIEMEHTOB
J.. MenneneeBa, CTpOCHUE aTOMa, HaxOXAcHUE B npupoae. PU3NUYECKHE U XU-
MUYECKHEe CBOMCTBA xkene3a. Okcuabl, THAPOKcuabl U conu xkene3a (II) u xenesa
(1), ux cocraB, CBOWCTBA U TOJyUCHUE.

XUMHUYECKAMN SKCITIEPUMEHT.

[TpakTudeckas pabora NoS5S.Pemienne sKCepuMEHTAIBHBIX 3ajlady 10 TeMe
«Baxknenniie MeTaibl 1 UX COCTUHCHUS.

XuMus 1 oKpykarmmas cpeaa (3 u).

BemiecTBa 1 Marepualibl B IOBCEIHEBHOM KU3HU YesoBeKa. bezonacHoe uenob-
30BaHME BEIIECTB M XUMUUYECKHUX peakiuii B ObITy. [lepBast momolib npu Xxumude-
CKHUX 0KOTaX U OTPABJICHUAX. XUMHUYECKOE 3arPSI3HEHUE OKPYKAIOIIEH CPEIb
(npenenbHas gomyctumasi KonmeHTpaius BemecTB (nanee — [1/IK). Ponb xumun B
pELIEHUN SKOJIOTHYECKUX MPOOIIEM.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA TIPOI'PAMMUBI 110
XUMHNHUHA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUAL.

JIMYHOCTHBIE PE3YJIBTATHI.

JIM4HOCTHBIE PEe3yNIbTaThl OCBOEHUSI MPOTPAMMbI OCHOBHOTO 00111ero oopa-
30BaHUs JOCTUTAIOTCS B XOJI¢ OOYYCHHS XUMUHM B CIMHCTBE yU4eOHOW W BOCIIHTA-
TEBHON JESITEITLHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMHU COIIHO-
KYJIbTYPHBIMU B JTyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, ITPUHITHIMU B OOIIIECTBE
NpaBWJIaMd ¥ HOPMaMH TIOBEJICHUS M CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS,
CaMOpPa3BUTHSA W COLMAIU3AIMK O00ydJaroImuxcs. JIMYHOCTHBIC Pe3ysbTaThl OTpa-
’KalOT TOTOBHOCTH OOYYAOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOW ITO3MTHBHBIX
IICHHOCTHBIX OPUCHTALIMKA W PACIIMPEHHUE OMbITAa JACITCILHOCTH Ha €€ OCHOBE, B
TOM YHCJIC B YaCTH:

1) naTpuOTHYECKOr0 BOCHHUTAHUSI: IICHHOCTHOIO OTHOIICHHS K OTCUECT-
BEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACJICAHIO, TOHUMAaHUs 3Ha-
YCHHSI XUMUYICCKOW HAyKW B KU3HU COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BJa-
JeTh JOCTOBEPHON WH(pOpPMAIMEH O MEePEeIOBBIX TOCTIKEHUSX M OTKPBITHSIX MHU-
pPOBOWl M OTEUECTBEHHOW XHMHH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpPa B OOIIECTBA,;

2) rpaaaHCKOro BOCIUTAHUSI: TIPEICTABICHHUS O COIMAIBLHBIX HOpPMax M
IIPaBWJIaX MEKIMYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHHUKATHBHOH KOM-



METEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO-HCCIIeIOBATENHCKOM, TBOPUECKON
U JIPYTUX BUJAX JEATENbHOCTHU, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM es-
TEJIBLHOCTH TPHU BBHITIOJHEHUU y4eOHBIX, MTO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUN XU-
MUYECKHUX IKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MPOECKTOB, CTPEMJICHUSI K B3aUMO-
MOHMMAHUIO M B3aUMOIIOMOIIM B Mpoliecce ITONH Yy4yeOHOU AEsITeNbHOCTH, TOTOB-
HOCTU OLICHHUBAaTh CBOE IOBEJCHUE W IMOCTYIIKM CBOUX TOBApHUILIEH C TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS: MUPOBO33PEHUYECKUE MPEACTABICHUS O
BEILIECTBE M XUMHUUYECKON pEaklMi, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKW U COCTABJISIONIME OCHOBY JJIsI TOHUMAHHS CYIIHOCTH HAy4YHOU
KapTUHBI MUPA, IPEJCTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPO-
JIbI, B3aUMOCBSI3SIX YE€JIOBEKAa C MPUPOJHOU CPENIOM, O POJIM XMMHUHU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEH; MO3HaBaTEIbHbIE MOTHUBBI, HAMPABJICHHBIEC HA MOJIYYEHUE
HOBBIX 3HAHUH 10 XUMHUHU, HEOOXOUMBIE 1JI O0OBSICHEHUS HAOII0/IaeMbIX TIPOLIeC-
COB U SIBJICHUM, IO3HABATEIBHONU, HH(POPMAIIMOHHON U YUTATEIILCKON KyJIbTYPHI, B
TOM YHCJIE€ HaBBIKOB CAMOCTOATENbHON pabOThl C y4eOHBIMH TEKCTaMH, CIIPaBOY-
HOM JUTEpaTypoil, JOCTYIMHBIMH TEXHUYECKUMHU CpEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K O0yYEHHUIO U MO3HAHUIO, JIF0003HATENLHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K caM000pa30BaHUI0, MPOEKTHON U MCCIEAOBATEIbCKONU NEITEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTU U YPOBHS 00yUYEHUSI B JaJIbHEHIIIEM;

4) dopmupoBaHusl KYyJIbTYpPbl 310POBbSI: OCO3HAHUE IEHHOCTHU >KU3HHU,
OTBETCTBEHHOTO OTHOILICHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 3JI0POBBIN 00pa3
YKW3HU, OCO3HAHUE TIOCJIC/ICTBUIN U HETIPUITUE BPEIHBIX MPUBBIYEK (YHIOTPeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs ), HEOOXOJUMOCTH COOJIIOICHHS MTpaBuil Oe3orac-
HOCTH TIpU 00pallleHUH ¢ XUMUYECKUMH BEIIECTBaMU B OBITY U pEAJIbHOU KU3HU;

5) TpyA0BOr0 BOCIIMTAHMS: MHTEPEC K MPAKTUIECKOMY M3yUYEeHUIO TTpodec-
CUH U TpyJa pa3jIu4yHOTO poJa, YBAXKEHUE K TPYAY U pe3yibTaTaM TPYIOBOU Jes-
TEJIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHH,
OCO3HAHHBIA BHIOOP MHAMBUIYAIBHON TPACKTOPHUH IMPOJIOJDKEHUS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTE-
PECOB M MOTPEOHOCTEH, YCIeIHON MTPOodeCCHOHAIBHON ACATEILHOCTH M PA3BUTHS
HEOOXOMMBIX YMEHH, TOTOBHOCTb aJJalITUPOBATHCS B IPO(ECCUOHATLHOM Cpefie;

6) 3K0JIOrMYecKOro BOCHUTAHMA: SKOJOTUYECKH LIEIEeCO00pa3HOE OTHO-
HICHWE K MPUPOJIE€ KaK MUCTOUYHHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,
MOHMMAaHHUE IIEHHOCTHU 3/I0POBOTO M 0€30MacHOro oOpasza KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U MCUXHYECKOMY 3J10POBbIO, OCO3HA-
HUE IIEHHOCTU COOJIIOACHUS TIpaBUJl O€30IaCHOTO MOBEACHUS IPU paboTe ¢ Bellle-
CTBaMH, a TaK)K€ B CUTYaIIUSIX, YTPOKAIOIIKNX 3I0POBBIO U KU3HU JIFOJIEH; CITOCO0-
HOCTHU MPUMEHSATH 3HAHUS, MOJIy4YaeMbI€ MPU U3YUYCHUN XUMUU, IJI PEILICHHS 3a-
Jlad, CBA3aHHBIX C OKPYXKAIOLIEH TPUPOAHON CPENON, JJISI TIOBBIIIEHUSYPOBHS KO-
JIOTUYECKON KYJIBTYpPbI, OCO3HAHUS TI00aTBbHOTO XapakTepa AKOJIOTHUYECKUX IMPO-
OJIeM M TTyTe¥ WX PElIeHHs TOCPEICTBOM METOJIOB XUMUHU, IKOJIOTHUECKOTO MBIIII-
JICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHON, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.



METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUMMbIE ISl Qop-
MUPOBAHUS MUPOBO33pPEHUSI OOIIECHAYUYHbIE MOHITHS (3aKOH, TEOPHSs, MPUHIIHUIIL,
runoresa, GaxT, cucreMa, mporecc, SIKCIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJIb3Y-
IOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeAMETaxX U MO3BOJISIOT HA OCHOBE 3HA-
HUHN U3 3TUX MIPEAMETOB (POPMUPOBATH MPEACTABICHHUE O 1IEJTOCTHOM HAy4YHOU Kap-
TUHE MUPA, U YHUBEpCaIbHbIC yueOHbIe JeHCTBUA (TI03HABATEIbHBIC, KOMMYHHUKA-
TUBHBIE, PETYJSATUBHBIC), KOTOPbIE 00ECIeunBaOT (pOpMHUpOBaHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

Ilo3naBaTeibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUA

Bba3oBble jornueckue JelcTBUS: YMEHHS HCIOIb30BaTh MPUEMBI JIOTHYE-
CKOTO MBIIUICHUS TTPH OCBOCHUM 3HAHHWI: PACKPBIBATH CMBICT XUMHYECKUX TTOHS-
TUW (BBIAEIATh UX XapaKTEepPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3h C APYTH-
MU TOHSITUSIMU), UCTOJB30BaTh MOHATUS JJIi OOBICHEHHS OTICIbHBIX (AaKTOB U
SBJICHUM, BBHIOMPATh OCHOBAHUS U KPUTEPHUH ISl KIACCU(DUKAIUU XUMHYECKUX
BEIIECTB M XUMUYECKUX PEAKIUH, YCTaHABINBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIy O0ObEKTaMU M3Y4YEHUS, CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC,
JEeAYKTUBHBIE, 10 aHAJIOTUH ), 1€TIaTh BBIBOJIBI U 3aKIIOYCHUS; YMEHHE MPUMEHSTD
B IpoIlecce MO3HAHUsSI MOHATHUS (IIPEIMETHBIE U METaNpeIMETHBIE), CHUMBOJIUYE-
CKH€ (3HAKOBBIC) MOJIEIH, WCIIOJIb3yeMbl€ B XMMHH, MPE0oOpPa30BHIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUHW MOJICTLHBIC TIPEACTABICHHS] — XUMUYECKHH 3HAK (CHMBOJT
3JIEMEHTA), XUMU4eckas (GopMysa U ypaBHEHHE XUMHUUYECKON PEaKIu — MpHU pe-
IMICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM 3THUX MOJIEIBHBIX TMpeCTaBe-
HUH BBISBIIATH U XapaKTEPHU30BaTh CYNIECTBCHHBIC TPU3HAKHN H3y4aeMbIX 00BEKTOB
— XUMHUYECKHUX BEIICCTB U XUMUYCCKUX PEAKIINH, BHISBIISATH OOIIHE 3aKOHOMEPHO-
CTH, IPUYUHHO-CJIEICTBEHHBIC CBA3M U IMIPOTUBOPEUHS B M3Y4aeMbIX Mpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBaTebckue JeiicTBUs: YMEHUE HCIIOJIb30BaTh MOCTAB-
JICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS, & TAK)KE B KAUYECTBE OCHOBBI
JUst QOPMUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXK-
JIEHUH; TPUOOPETEHUE OIbITA MO IUIAHUPOBAHUIO, OPTaHHU3AlMA U TPOBEICHUIO
YUEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a X0A0M Ipolecca, CaMoCTOsI-
TEJIHHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, (OPMYIHPOBATH OOOOIIEHHS U BBHIBOIBI
1o pe3yjbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATH OTYET O MPO-
JieJTaHHOM paboTe.

Pabora ¢ nndopmanueii: ymeHue BbIOUpaTh, aHAIM3UPOBATh U UHTEPIIpE-
TUPOBATh MHGOPMAITUIO PANTUYHBIX BUAOB U (POPM MPEACTABICHUS, TTOTYIaeMYIO
U3 Pa3HBIX UCTOYHHUKOB (HAYYHOTOIYJIAPHAS JINTEpaTypa XUMHUUECKOTO CoJepKa-
HUS, CIIPaBOYHBIC TTOCOOUS, pecypchl HTEpHETA), KpUTHICCKH OIIEHUBAThH MPOTH-
BOPEUMBYIO U HEJAOCTOBEPHYIO MHPOPMAIIUIO; YMEHHUE TTPUMEHSTh Pa3IMYHbIE Me-
TOJBI M 3aMPOCHl TIPU TIOWCKE W 0TOOpe MH(OpPMAIMK M COOTBETCTBYIOIIMX JIaH-
HBIX, HEOOXOUMBIX JIJIsl BBITTOJTHEHUS YIEOHBIX M TMO3HABATEIBHBIX 33/1a4 OIpe/ie-
JAEHHOTO THUIMA, TPUOOPETEHHE OMBITa B 00JIACTH MCIIOIH30BaHUs HH(POPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHUW, OBJIAJICHUE KYJbTYpOW aKTHMBHOTO HCIOJIH30Ba-
HUS Pa3JIMYHBIX TOWCKOBBIX CHUCTEM, CAMOCTOSITEILHO BHIOMPATh ONTUMAJIBHYIO



dbopmy mpencraBiieHuss UHPOPMAIUKA U WILTIOCTPUPOBAThH pEIIaeMbIe 3a7a4d He-
CJIIOHBIMHM CXEMaMHU, uarpaMmamu, Ipyrumu ¢popMamu rpa@ukyd U ux KomOuHa-
USMU; YMEHUE UCTOIb30BaTh U aHAJIM3UPOBAThH B MpOIECCe YUYEOHOU U HCCIIeno-
BaTEIbCKON JACSATEIbHOCTH MH(GOPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKO-
ro X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MIPUPOTHON CpeIbl.

KoMMmyHnKkaTHBHBbIE YHHBepPcaJlbHble YueOHbIe JeliCTBUSI: YMEHUE 3a]1a-
BaTh BOIPOCHI (B XOJI¢ Juaiora U (Wiu) JUCKYCCHH) MO CYIIECTBY OOCYKIaeMoi
TEeMBbI, (POPMYyIUPOBATH CBOM MPEIIOKCHHSI OTHOCHTEIIEHO BBIMMOJHEHUS TPEIJIO-
KEHHOH 3aJaur; MPUOOPETEHUE OMBbITa MPE3CHTAIUUA PE3yJbTATOB BBITIOJHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (71abopaTopHOTO OIbITa, JIAOOPATOPHOUW PabOTHI MO
UCCJIETOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA); 3aUNHTEPECOBAHHOCTH B CO-
BMECTHOM CO CBEPCTHUKAMU MTO3HABATEILHOMN M UCCIIEIOBATEIBCKOMN ACSITEIHPHOCTH
IIPY PEIIEHUN BO3HUKAIONIUX MPOOJIeM HAa OCHOBE yuéTa OOIIUX MHTEPECOB U CO-
rJ1IacOBaHUS MO3UIUN (00CYKIeHUsI, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbI», KO-
OpJMHAIMSI COBMECTHBIX JICUCTBHUH, ONPE/IETICHUE KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U APyTHE);

PeryasiTuBHbIE YHUBepCAJIbHbIe Y4eOHbIEe 1eliCTBUSI: YMEHUE CAMOCTOS-
TEJIBHO OMPEENIATh ETu AeATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIH-
pOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BHIOMPATH
HauOoJiee 2PGeKTUBHBIE CIIOCOOBI pelieHUs] YYEeOHBIX M MO3HABATEIbHBIX 3ajad,
CaMOCTOSATEIILHO COCTABIISITh MIIH KOPPEKTHPOBATH MPEIOKEHHBIN aITOPUTM JICH-
CTBUI MPU BBINOJIHEHUU 33JaHUI C YYETOM MOJYyUYEHHS] HOBBIX 3HaHUN 00 H3ydae-
MBIX 00BEKTaX — BEIIECTBAX W PEAKIMAX, OIICHHBATh COOTBETCTBUE TOJYYCHHOTO
pe3ynbTara 3asBICHHON IIEHM, YMEHHUE HCIIOIh30BaTh W aHATU3UPOBATH KOHTEK-
CTBI, TIpe/IJIaracMbIC B YCIIOBUH 3aJaHUM.

IMPEJAMETHBIE PE3YJIBTATDBI

B coctaBe mpeamMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJEP-
YKaHUsl, YCTAHOBJICHHOTO JaHHOU (enepalibHON pabouelt mporpaMMOM, BBIJEISIOT:
OCBOCHHBIC 00YUYaIOIUMHKCS HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH, CIie-
nuduyueckue 1 IpeIMEeTHON 00acTh «XUMHUS», BUJIBI JACSTEIHHOCTU MO TOTY-
YEHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B
Pa3TUYHBIX YYEOHBIX M HOBBIX CUTYaIIHSIX.

K koHiy oOyuenus B 8 kiacce npeaIMeTHbIE pe3yibTaThl HA 6230BOM YPOB-
HE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSTHH: aTOM, MOJIEKYJa, XU-
MUYECKHUI 2JIEMEHT, MTPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
¥ HEOJHOPO/IHAs ), BAICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsl U MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J0JIsl XUMHUECKOTO dJie-
MEHTa B COCAMHEHUU, MOJISIPHBIM 00BEM, OKCHJI, KUCIIOTA, OCHOBaHUE, COJIb, DJICK-
TPOOTPUIIATEIIBHOCTh, CTETICHh OKUCIICHHS, XUMHUYECKasi peaKius, Kiaccuukamus
peaKInii: peaKkIuu COCAMHECHUS, PEAKIIUU PA3NIOKECHUsI, PEaKITNU 3aMEeIeHHUs, pe-
aKuu OOMEHa, 9K30- M JHJOTEPMUUYECKHUE PEAKIIUH, TEIJIOBOU 3(PPEKT peakiuu,
SJIPO aTOMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, paauyc aToMa, XUMH-
YecKasi CBs3b, MOJIAPHAS W HETOJISpHAs KOBAJIEHTHAs CBSA3b, HOHHAS CBS3b, MOH,
KaTHOH, aHUOH, PaCTBOP, MAacCOBasl JI0JIs BeIIeCcTBa (MPOIICHTHAS KOHIIEHTpAIlus) B



pacTBOpe; WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSITUU H
MPUMEHSTH ATU MOHSTHS MPU OMUCAHUU BEUIECTB U UX MPEBpALICHUM;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBleHUsT (OpMYIT BEIIECTB
U YpaBHEHUU XMUMHUYECKUX PEaKLUii; ONpeessiTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB
B OMHApHBIX COCIMHEHUSX, CTENICHb OKHCIICHUS AJIEMEHTOB B OMHAPHBIX COEIUHE-
HUSX, IPUHAJJICKHOCTh BEIIECTB K OMpPEAeIEHHOMY KJIacCy COeIMHEeHHM mo dop-
MyJlaM, BUJ] XUMUYECKON CBSI3U (KOBaJEHTHAasi U MOHHAS) B HEOPraHMYECKUX CO-
CUHEHUSIX;

packpeiBath cMmbica [lepuonmueckoro 3akona /.M. MenneneeBa: 1eMOHCT-
pUpOBaTh MOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHUX 3JIe-
MEHTOB OT MX MOJ0XeHusl B [lepuoanyeckoi cucreme, 3aKOHOB COXpaHEHHUs Mac-
Chl BEIIECTB, MTOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO Y4€HUs, 3aKOHA ABO-
rajapo;

OMKCHIBATh U XapaKTepU30BaTh TaOiuuHyto Gopmy lleproanyeckoit cucre-
Mbl XMMHYECKHX DJIEMEHTOB: pa3inyaTh IMOHSATUS «IJaBHas mnoArpynmna (A-
rpynmna)» u «mnobouyHas noarpynmna (b-rpymnma)», Mansie u OoJbllIke TEPUOIBI, CO-
OTHOCUTH 0003HAUYEHHUsI, KOTOpbIe UMEIOTCs B Tabnuie «llepuonuueckas cucrema
xuMuueckux siemMeHtoB JI.MI. MeHneneeBa» C YHCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUs aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sijpa, 00Iiee YUCIo
AJIEKTPOHOB U pacHpe/IeICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHYECKHUE HJIIEMEHTHI, HEOPraHWYeCKue BEIIECTBA,
XUMHUUYECKUE peakIuu (10 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, O
TerI0BoMY 3P (DEKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB pa3-
JUYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE MPUMEPAMU MOJICKYJIIPHBIX YPaBHEHUIM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B PA3JIMYHbBIX YyC-
JIOBUSIX;

BBIYUCIISATh OTHOCUTEIIbHYIO MOJEKYJSIPHYIO U MOJISIDHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (opmyJie COCIMHEHUS, MACCOBYIO
JIOJIF0 BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHHIO XUMUYECKOW pe-
aKIIUU;

MIPUMEHSTh OCHOBHBIE OINEPallUd MBICIUTEIBHONU NIESITEILHOCTH — aHAJU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATHU3aIUI0, KIIaCCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHOCIEACTBEHHBIX CBSI3€HM — ISl M3YUEHUS] CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiuii, eCTECTBEHHO-HayYHbIE METOJIbl MO3HAHUSI — HAOJIOJeHHEe, U3MEPEHHUE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICJICHHBIN );

CJIe0BaTh MpaBUJIaM TOJIb30BaHUS XUMUUYECKON MOCYI0M U J1abopaTOPHBIM
00OpyZI0BaHUEM, a TAKXKE MPaBUJIaM OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMU TIO BBITIOTHEHUIO 1a00PaTOPHBIX XUMHUECKUX OIBITOB IO MOTyYe-
HUIO U COOMPaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOB-
JICHUIO PACTBOPOB C OMPEIECIEHHOW MACCOBOM JIOJI€W PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh U MPOBOJUTH XUMUYECKHE HKCIEPUMEHTHI M0 PACIIO3HABAHUIO pac-



TBOPOB IIENIOYEH M KHUCIOT C MOMOIIBIO MHIUKATOPOB (JakMyc, (eHondraneuns,
METUJIOPAHXK U IPYTHUE).

K koHiy o0yuenus B 9 kiacce npeaIMeTHbIE pe3yibTaThl HA 6a30BOM YpOB-
HE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATHI: XUMHYECKHU 3Je-
MEHT, aTOM, MOJIEKYJIa, NOH, KaTUOH, AaHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIllE-
CTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKast
peaxius, XMuMU4ecKas CBs3b, TEIUIOBOM 3(PPEKT peakinu, MoJb, MOJSIPHBIN 00BEM,
pPacTBOp, JIEKTPOJIUTHI, HEIJEKTPOJIUTHI, JIEKTPOIUTHYECKAS TUCCOLMALUSA, PEaK-
I MOHHOTO OOMEHa, KaTajlu3aTop, XMMHYECKOe paBHOBECHE, 0OpaTUMbIe U He-
oOpaTUMble peaklid, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIUU, OKUCIUTEb,
BOCCTAaHOBUTEb, OKHCIEHUE U BOCCTAHOBJICHHE, AJUIOTPOMUs, aM(pOTEPHOCTh, XH-
MUYECKasl CBA3b (KOBAJIEHTHAs, MOHHAS, METaJNINYECKasi), KpUCTAIUIMYECKAs pe-
mETKA, KOPPO3Us METAIJIOB, CIUIABbI, CKOPOCTh XUMHUUYECKON peaKUuu, IPeaeIbHO
nonycrtumas konnentpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATUN U IIpUMeE-
HSTBH 3TU NOHSTHS IPU ONMCAHUU BELIECTB U UX NIPEBPALICHUI;

UCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS! (POPMYI BELIECTB
Y YPAaBHEHHUU XUMHWUYECKHUX PEAKLIU;

ONPENENATh BAICHTHOCTh U CTEIIEHb OKUCICHUS XUMHYECKHX JJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIacCy cOoeAuHEHU 1o ¢opmysiaMm, BUJ XUMHUYECKON CBSA3U (KOBaJICHTHAsi, MOH-
Has, METAJUIMYEeCKas) B HEOPraHUYECKUX COEAUHEHUAX, 3apsijl MOHA MO0 XHUMHYe-
CKOHM (opmyJie, XapakTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHUYECKHX COEIUHE-
HUW, TATI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica [lepuoanyeckoro 3akona J[.M. MeHnneneeBa u J1eMOHCT-
pUpPOBaATh €ro MOHMMAHUE: ONUCHIBATh U XapaKTepu30BaTh TabMuHy0 popmy Ile-
PUOJIMYECKON CUCTEMBl XMMHUYECKHX AJIEMEHTOB: pa3jIMyaTh NOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «rmobouynas noarpymnmna (b-rpymnmna)», Masnbie u OobIne
NEePUOAbl, COOTHOCUTh 0003HAUEHHUsI, KOTOPbIE UMEIOTCS B MEPUOJNYECKON TaOIu-
1€, C YHMCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX JJIEMEHTOB
(cocTtaB u 3apsn spa, oOliee YHCIO AJIEKTPOHOB M paclpeiesieHue UX MO 3JeK-
TPOHHBIM CJIOSIM), OOBSCHATH 00ILIME 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB 3Je-
MEHTOB U MX COEIMHEHUW B MpEAeNax MaJbIX MEPUOAOB U INIABHBIX MOATPYMIH C
Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEUIECTBA,
XUMUYECKHE peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKIIMH BEIIECTB, O
TerI0BoMy 3D (PeKTy, M0 U3MEHEHHUIO CTENEHEN OKUCICHUS XMMUYECKUX JIeMEH-
TOB);

XapakTepu30BaTh (OMHMCHIBATh) 0OIIME U CHeHUPUUYECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX U CIO0KHBIX BELIECTB, MOATBEPK/IAsl ONMCAHUE PUMEPAMU MO-
JEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

COCTABJISITh YPABHEHHUS 3JIEKTPOJIUTUYECKOM JUCCOUNALINNA KUCIIOT, IeJI0UeH
U COJIEH, MOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS peaKlMii HOHHOTO 0OMEeHa, ypaBHe-



HUSl PEAKLMM, MOJATBEPKIAAONIMX CYIIECTBOBAHUE T€HETHUYECKOW CBSI3U MEXKIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpBIBATh CYIIHOCTh OKHCIHMTEIBbHO-BOCCTAHOBUTEIBHBIX pEaKIUi TI0-
CPEICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OajlaHCca ATHUX PEeaKIUi; MPOTHO3UPOBATH
CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUA
XUMHYECKUX MPEBPAILICHUIN B pa3JIMUHbBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIO XHUMHYECKOTO 3JIeMEHTa 1o (OopMyJieé COCIUHECHHS, MaCCOBYIO
JIOJIIO0 BEWIECTBA B PACTBOPE, NPOBOAUTH PACUETHI O YPABHEHHIO XUMHUYECKOU pe-
aKIIWu,

coOJI0/IaTh MpaBWIa MOJIH30BAHUS XUMHYECKOW TOCYI0M M J1ab0paTOPHBIM
o0opyZ0oBaHUEM, a TAK)Ke MpaBuiIa OOpalIeHus] ¢ BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHSMU IO BBIMOJHEHUIO JJA0OPATOPHBIX XUMHUUYECKUX OIBITOB MO MOIyYe-
HUIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aAMMHUaKa U yIIESKUCIIOro Tra3a);

MPOBOJIUTH PEAKIIUM, TTOATBEPKAAIOIINE KAaU€CTBEHHBINM COCTaB PAa3IMYHbBIX
BEILIECTB: PACIlO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3Y-
YEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PaCTBOpax HEOPTaHMYECKUX BE-
IIECTB; MPUMEHSITH OCHOBHBIE OIEPAIIMU MBICIMTEILHON JIESITEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHe, CHUCTEMAaTHU3allUI0, BBISBICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJISI N3yYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHOHAYYHbIC METOJIbI MO3HAHUS — HAOJIIOJCHUE, U3MEPEHHUE, MOJIEIUPO-
BaHHE, SIKCIIEPUMEHT (pEeaJIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE IIVTIAHUPOBAHUE

7 KJIACC
Ne HaumeHnoBaHue pa3aesion Yucno ya- OnexrpoHHbIe (TU(POBEIC)
¥ TeM MPOrpamMMblI COB, oOpa3oBaTenbHbIE

n OTBOJMMBIX pecypcsl

/ Ha KaKIbII

n paszen

1. [[lepBoHayasibHbIE XUMUYECKHE TTOHATHUSI. 27 bubnnorexa [JOK
https://m.edsoo.ru/7f41c292

2. | Baxxneiimme npencTaBuTeNM HEOPraHU4e- 7 bubnnoreka [JOK

CKHUX BEIIECTB.

https://m.edsoo.ru/7f41¢c292

OBLIEE KOJIMYECTBO YACOB 10 ITPO- 34

'PAMME

8 KJIACC

Ne HaumeHnoBaHue pa3ieiioB Yucno ya- DnexTpoHHbIE (U POBLIE)

U TeM NPOrpamMMbl COB, oOpazoBaTebHbIE

n OTBOJMMBIX pecypcs

/ Ha KaXXIbIA

n pazzen

1 | IloBTrOpenue 4 bubnuorexa [IOK
https://m.edsoo.ru/7f41c292

1. [[lepBoHayabHBIE XUMUYECKHE TOHSATHUSI. 9 bubnnorexka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

2. | Baxueiilue npecTaBUTEeN HEOpraHuye- 32 bubnnoreka [HOK

CKHX BCIICCTB.
https://m.edsoo.ru/7f41c292

3. | [lepnoanydeckuii 3aKOH U MEPUOAMYECKAST 23 bu6mmoreka [IOK
CHUCTEMA XUMHUUYECKHUX DIIEMEHTOB
J.1.MenneneeBa. CTpoeHue aToMoB. Xu- https://m.edsoo.ru/7f41c292

MudecKas cBg3b. OKUCIUTEILHO-
BOCCTAaHOBUTCIIBHBIC PCAKIH.

OBIIEE KOJIMYECTBO YACOB IIO IIPO- 68
I'PAMME
9 KJIACC
Ne HaumeHnoBaHue pa3jieiioB Yucno gacos, OneKTpoHHbIE (IUPPOBHIE)
n/m H TeM MPOrpaMmbl OTBOJUMBIX oOpasoBarebHbIC
Ha KayKJ(bI1 pecypcel
paznen
1. | BemecTBo n XMMHUECKask peaKiusl. 20 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f41cc74
2. | Hemeramisl 1 X COeTMHEHUS 25 bu6nmorexa LIOK
https://m.edsoo.ru/7f41cc74
3. | MeTamisl 1 UX COESTUHEHMS. 20 bu6anoreka LIOK
https://m.edsoo.ru/7f41cc74
4. | Xumus 1 oKpyXxaromias cpesa. 3 bubmuoreka [JOK
https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB IIO 68
ITPOI'PAMME

APYI'UE IIMPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETU UHTEPHET

RESH.EDU.RU
VIDEOUROKI.NET
INFOUROK.RU
VIRTULAB.NET

ronNE



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41cc74
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