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l. HHOACHUMTEJIBHASA 3ATIMCKA

[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOTO 00I11er0o 00pa30BaHus COCTaBlIeHa HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMbl OCHOBHOTO
obmero oOpaszoBanus, npexactaBieHHbIx B PI'OC OO0, a takxke Ha OcHOBe (heaepaibHOU
paboueii mporpaMMbl BOCITUTAHUS M C YIETOM KOHLEHIIMH MPENoaBaHus y4eOHOTO mpenMeTa
«Xumus» B 00pa3oBaTeNbHbIX opranu3anmsax Poccuiickoit deneparmm.

[Iporpamma mo xumuM Aa€T MPEACTAaBICHHE O LEIX, OOmeW cTparernd 0O0ydeHws,
BOCIIMTAHUS W Pa3BUTHS OOYYAIONIMXCS CPEICTBAMHU y4eOHOTO MpPEIMETa, yCTAaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJepKaHNe, MPEIyCMAaTPUBAET PACIPEICICHUE €ro Mo KilaccaM |
CTPYKTYpUPOBAHUE TI0 pa3zesiaM U TeMaM IPOTrPaMMBbI [0 XHMHH, OTIPEEIISET KOJTMIECTBEHHBIC
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICpIKaHM, PEKOMEHTyeMYIO
MOCIIEIOBATEIILHOCTh M3YYCHHS XHMHUHU C YU4ETOM MEXKIPEIMETHBIX W BHYTPHIIPEAMETHBIX
CBSI3€H, JIOTMKUA y4eOHOTO Tpoliecca, BO3PACTHBIX OCOOEGHHOCTEH OOydYaromMXCs, OMpenesseT
BO3MOJKHOCTH TIpeIMeTa Uil pealin3alui TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
00pa3oBaTeIbHOM TporpaMMbl Ha ypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHWsA, a TaKke
TpeOOBaHMH K pe3yIbTaTaM 00yJIeHUSI XUMHUH HA YPOBHE IeNIeH H3ydeHUs IPEeIMETa U OCHOBHBIX
BHUJIOB y4eOHO-TIO3HABATENBHONW JICATENHHOCTH OOYYalomerocsi IO OCBOCHHIO y4eOHOTO
COJICpPIKaHMSI.

3HaHUe XUMUH CITY)KHT OCHOBOH /7151 (JOPMHUPOBAHUSI MUPOBO33PEHUS 00YJAOIIETOCS, €T0
MPEJCTAaBICHUI O MaTepPHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MPEJICTaBJICHUS O B3aMMOIIPEBPALICHHUSIX SHEPTUU U 00 3BOJIOIUH BEUIECTB B IPUPOJE, O MyTAX
peuieHus TI00a’dbHBIX MPOOJIEeM YCTOMYMBOTO Ppa3BUTHsSI 4YEJOBEYECTBA — CHIPbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumMuu:

crocoOCTByeT peanuzanuu BO3MOYKHOCTEH TUTIst caMOpa3BUTHS u

(hopMHpOBaHUS KyJIbTYpPbI TUYHOCTH, €€ 00111el 1 PYHKIHOHAIBHON T'PaMOTHOCTH; BHOCUT

BKJIaJ B (OPMUpPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH

oOyuaronuxcs, HaBbIKOB UX CaMOCTOSTEILHON Y4eOHOU eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U

UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KaKk B TOBCEJHEBHOW JKM3HH, Tak M B
npodeccuoHaIbHOM 1A TEIbHOCTH;

3HAKOMHUT CO CHeHUu(UKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAlloM B (GOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;



CrocoOCTBYeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO- HAayYHBIM
3HaHUSIM, K TMPHUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIAJ B DSKOJIOTMYECKOE OOpa3oBaHUE
00yJarommxcsl.

JlanHble HampaBiieHHsI B OOy4eHMH XUMHH OOECIICUMBAIOTCS CIEHU(BHUKONW COAEpIKaHUS
yqe6H0r0 npeamera, KOTOpBIfI ABIACTCA MEAArOrvdcCKu aaallTUPOBAHHBIM OTPaKCHUCM
0a30BOI HAYKH XUMHUH Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHS OPHUEHTHPOBAH HA OCBOCHUE
O6yT-IaIOHII/IMI/IC$I CHUCTCMbI IICPBOHAYAJILHBIX MOHATUH XHUMHH, OCHOB HeOpFaHquCKOﬁ XUMHUHU U
HCKOTOPBIX OTACIBbHBIX 3HAYUMbBIX MOHATHHU OpFaHI/I‘-IeCKOI\/JI XUMHUH.

CrpykTypa coaepKaHus MpOoTpaMMbl TI0O XUMHUHU chOopMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydeHuto. CojepikaHue CKIAIBIBACTCS M3 CUCTEMBI MOHSATUHA O XMMHUYECKOM
JJIECMEHTC U BCUICCTBE U CUCTCMbI IOHATHH O XHUMHUYECKOU pEaKkuu. O0e OTH CHUCTEMEI
CTPYKTYPHO OPraHW30BaHbl 110 NPHUHIMILY ITOCIEN0BATEIBHOIO Pa3BUTUS 3HAHUM HAa OCHOBE
TCOPETUYCCKUX HpCJICTaBJ'IeHI/Iﬁ Pa3sHOTO0 YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHsSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YCHHA O CTPOCHUH aTOMa U XUMHAYECKOU CBs3H,

—  TpeICTaBIEHUN 00 IEKTPOTUTUUECKON AUCCOIUAIINN BEIIECTB B PACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIUPHYECKH IMOTYYEHHBIX H
OCMBICJICHHBIX (1)aKTOB, Pa3sBHUBAIOTCA IMOCJICAOBATCIBHO OT OJHOIO0 YpPOBHA K JOpyromy,
BBINIOJIHAS (DYHKIIMM OOBSICHEHHMSI M TNPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJTYyYSHHS U3y4aeMbIX BEIECTB.

OcBoeHune MnporpaMMbl MO XUMHH CIOCOOCTBYeT (DOPMHUPOBAHUIO TMPEACTABICHUS O
XUMHUUYECKOM COCTaBJIAIONIEH HAyYHOW KapTUHBI MHUpPa B JIOTMKE €€ CHCTEMHOW MPHUPO/IBI,
LIEHHOCTHOTO OTHOIICHMS K HAyYHOMY 3HaHMIO U METOJIaM MMO3HaHUs B Hayke. 3ydyeHue Xxumuun
MPOUCXOJUT C MPHUBJICUCHUEM 3HAHUW M3 paHEee M3YyYEHHBIX yUY€OHBIX NPEIMETOB:
«Oxpyx)aomuii Mup», «buomorus. 5—7 xkinacce» n «Puszuka. 7 Kiacc.

[Ipyu u3yyeHUn XuMUU MPOUCXOIUT GOPMUPOBAHNE 3HAHUNA OCHOB XMMHYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOUN IEATEIHHOCTH YeIOBEeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3aJaya y4eOHOTO IMpeaMeTa COCTOUT B (pOPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEUIIMX (PAKTOB, MOHATHUN, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUM, JOCTYNHBIX 00O0OmEeHHMH MHUPOBO33PEHUECKOro XapakTepa,
S3blKa HAYKH, B



MPUOOIICHUN K HAYYHBIM METOJIaM TIO3HAHMS TIPU M3YYCHUU BEIIECTB U XUMHUYECKUX PEaKInid, B
dbopMHpOBaHMHM ¥ PA3BUTUW T[IO3HABATECIBHBIX YMEHHA W WX MPUMEHEHUH B Yy4eOHO-
MO3HABATEIBHON M Yy4eOHO-UCCIIEOBATENILCKOM JIESITETLHOCTH, OCBOCHUH MpaBui 0€30MacHOro
oOpalieHus ¢ BEIEeCTBaMU B TIOBCEAHEBHOM KHU3HH.

[Ipu w3y4eHWH XMMHH HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE 3HAUCHHE
nproOpeNu TaKue eI, KaK:

— (opMHUpOBaHNE WHTEIUIEKTYATHLHO PA3BUTON JIMYHOCTH, TOTOBOHM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHHATHIO PELICHHA, CIIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBHUSM KH3HU;

—  HampaBIEHHOCTh OOYYEHHMsS Ha CHUCTEMAaTHUYECKOe MpHOOUIeHHE OOyJaromuxcs K
CaAMOCTOSITEIGHOW ~ TO3HABATEIBHON  JIEATENBHOCTH, HAYYHBIM  METOAaM  ITO3HAHHWA,
(hopMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU,

— obecrnieyeHre YCIIOBHH, CIOCOOCTBYIOIIUX TMPUOOPETEHUIO OOYYaIOMUMHKCS OIbITa
pa3zHOOOpa3HOW NeATENFHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KIIFOYEBHIX HABBIKOB (KITFOUEBBIX
KOMTIETEHIIHH ), IMEIOIINX YHHBEPCATLHOE 3HAYCHUE JIUTsl PAa3IMYHBIX BUJOB JCATEIBHOCTH;

— ¢opmupoBanue o0mel (HyHKIIMOHATLHONW M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B
TOM YHCIIe YMEHUH OOBSICHATH U OIICHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCIIOJB3Ys 3HAHUS U
OTIBIT, TIOJIYYCHHBIC TPU HW3YUYEHUU XHUMHHU, TPUMEHATh WX TPH pENICHWH Mpo0iieM B
ITOBCETHEBHOMW KU3HU U TPYJOBOU ACSITEIBHOCTH;

— ¢opMupoBaHHe y OOYYAIONIMXCS TYMaHUCTHUYECKHUX OTHOIICHHWH, ITOHHMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHWU JUI BBIPAOOTKH JKOJOTHYECKH IIeTIeCOO0pa3HOTO TOBEICHUS B
ObITY U TPYAOBOM JESITENBHOCTH B LEISAX COXPAHEHMs] CBOErO 3/J0POBbS U OKpYKaromen
MPUPOIHON CpeIbl;

— pa3BUTHE MOTHBAaIlMM K OOYYEHHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANTPABIECHHOCTH JTaTbHEHIIIEr0 OOyIeHHUS.

OO1ree yuCIIO YacoB, OTBEIEHHBIX Ul U3YUEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 "yacoB (2 yaca B Hezelno), B 9 kiacce — 68
4acoB (2 yaca B HEJICIIIO).



1. INJIAHUPYEMBIE PE3YJIbTATHI

JIMUHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIE PE3yIbTaTBl OCBOCHHS TPOTPAMMBI OCHOBHOTO 0O0IIero o0pa3oBaHus
JOCTUTAIOTCS B X0Ji¢ OOYYCHHSI XMMHH B €TUHCTBE YU4COHOW M BOCIIUTATEIIHHOMN JEATCIILHOCTH B
COOTBETCTBUM C  TPATUIMOHHBIMH  POCCHUHCKUMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, TPUHSATBIMA B OOIIECTBE TMpaBUJIAMH M HOPMaMHU TOBEICHUS U
CTIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINY 00YJaIOIIXCS.

JIMYHOCTHBIE PE3YJbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALIMA M PACHIMPEHHE OIbITa JCITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHyecKkoro BocnHUTAHHS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIENUI0, NOHUMAHUS 3HAYECHHMS XMMHYECKON HAYKM B JKM3HH COBPEMEHHOIO OOLIECTBa,
COCOOHOCTH BIIAJETh JOCTOBEPHOM MH(OPMAIMEH O IEepeIOBLIX JOCTHKEHUSIX M OTKPBITUSIX
MHPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 YCTpOICTBE
MHpa 1 00IIEeCTBa;

2) rpaIaHCcKOro BOCIUTAHMUS:

HpEeNCTaBIEHNUs] O COIMATBLHBIX HOPMAaX M MNPAaBUIAX MEXKINYHOCTHBIX OTHOIIEHHH B
KOJUIGKTUBE,  KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OONIECTBEHHO  MOJIE3HOI,
y4eOHOMCCIIEI0BATENLCKOM, TBOPYECKOW M JPYrMX BHUJAaX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOIl COBMECTHOI JEATENBHOCTH IPU BHINOIHEHNH yU4eOHBIX, T03HABATEILHBIX 327124,
BBITNOJHEHMH XMMMYECKUX OJKCIIEPUMEHTOB, CO3JaHUM y4eOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMONOHUMAHUIO M B3aUMOIIOMOIIM B IIPOIECCE 3TOM yd4eOHOM IeATeNbHOCTH, TOTOBHOCTH
OLICHUBATL CBOE IOBEJEHHE U TOCTYNKM CBOMX TOBApHINEH C MO3UIMU HPABCTBEHHBIX U
HPaBOBBIX HOPM C YY4ETOM OCO3HAHMS TOCIIECTBUI TOCTYIKOB;

3) HeHHOCTH HAYYHOr0 NO3HAHMSI

MHPOBO33PEHUYECKUE  MPEJACTaBICHHs O  BEIIECTBE M  XMMUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKHM U COCTABJISIIOIIME OCHOBY s
MOHUMAHMUS  CYIIHOCTHM HAyYHOW KapTHHBI MHpa, MpEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbBI, B3aUMOCBS3SX YellOBEKa C MPHUPOJHOMN cpemoil, o posu
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHBBI, HANpaBlICHHbIE HA MOJYyYCHHE HOBBIX 3HAHHM MO XUMHH,
HeoOXomuMble i OOBSICHEHHUS HAOMIOJaeMbIX MPOLECCOB U SIBICHUN, IO3HABATEIbHOM,
MH(OOPMALIMOHHOW M YHTATEIbCKOM KyIbTYphl, B TOM 4YHCJIE HaBBIKOB CAMOCTOSTEIbHOU
paboTel C y4eOHBIMU TEKCTaMH, CIPABOYHOM



JTUTEPATyPOH, JOCTYIMTHBIMHI TEXHHUECKUMU CPEACTBAMH MH(DOPMAIIMOHHBIX TEXHOJIOTHI;

MHTEpEeC K OOYYCHHIO W TO3HAHHWIO, JII0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TTPOSKTHON M HCCIIEIOBATEIILCKON ACITEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS OOyUYCHHSI B TaIbHEHIIIEM;

4) ¢hopMUpPOBaHUS KYJILTYPbI 310POBbS:

OCO3HAHUE I[IEHHOCTU JKU3HMU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JI0POBBIA 00pa3 »KW3HH, OCO3HAHUE TOCIEACTBUUA W HEMPUATHE BPEAHBIX
NpUBBIUEK (YHOTPEOJIEHUsI aJKOTroJisl, HAapKOTUKOB, KypeHHs), HEOOXOJAUMOCTH COOJIIOJCHUS
MpaBwI OE30MACHOCTH TNPU OOpaIICHHH ¢ XUMUYECKHMMH BEIICCTBAMH B OBITY W pEaIbHOM
KU3HU;

5) TpynoBoro BocnuTanus:

HWHTEpEC K MPAKTUYECKOMY M3yUEHHUIO TpodecCuil u Tpyaa pa3audyHOTO poja, YBaXKCHHE K
TPpyly MU pe3ylbTaraM TPYJOBOW JEATETLHOCTH, B TOM YHCJI€ Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAaHWA TI0 XWMHH, OCO3HAHHBIM BBIOOP WHIAMBHIYATHbHOW TpPaeKTOPHH
MPOJIOJDKEHHST 00pa3oBaHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMUH,
0OIIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, yCHemHON MPOoPEeCCHOHANBHONU JESITEIBHOCTH H
Pa3BUTHS HEOOXOUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIE;

6) 7K0J0rMYeCKOro BOCIUTAHUS:

9KOJIOTUYECKH I1eJIecO000pa3HOe OTHOIIEHNE K MPUPOJIe KaK MCTOYHHKY JKU3HU Ha 3eMmIle,
OCHOBE €€ CyIeCTBOBaHHsA, MOHUMAaHHUE IIEHHOCTH 3JIOPOBOTO M 0O€30macHOro obpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (DHU3WYECKOMY W TICHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOJIO/ICHUS TTpaBUiI 0€30MaCHOTO TIOBEACHHS MPU padOTe ¢ BEIIECCTBAMU,
a TaKKe B CUTYalUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HaHUS, IMOJIydaeMble NPHU H3YYEHUH XUMHH, IJI PELICHUS
3a7a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEIOH, JIJIsl MOBBIMICHUS! YPOBHS 3KOJIOTUYECKON
KYJIbTYpPbI, OCO3HAHHUS TJI00aIbHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM U MyTel UX perieHus
MIOCPEJICTBOM METOJ0B XHUMHH, SKOJOTHUYECKOTO MBIILJIECHHS, YMEHHUSI PYKOBOJCTBOBATHCSA UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METANPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeaMeETHBIX PE3yJAbTAaTOB BBIICNAIOT 3HAUMMBbIE s (OPMHUPOBAHUS
MHPOBO33pEHUs OOLICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHLUI, TUNoTe3a, (akT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JIPYroe.), KOTOPhIE MCMHOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
mpeaMeTax Y MO3BOJSIOT Ha OCHOBE 3HAHMM M3 JTUX HpeaMeToB  (GOpMHUPOBATH
MIPEJICTaBJICHUE O LIETOCTHOM



HAyYHOW KapTHUHE MUpPA, W yYHUBEpCAIbHbIC y4eOHBIE NEHCTBUS (NO3HABATENbHBIC, KOMMYHUKATHUBHEIE,
pETYIATUBHBIC), KOTOpble O0OecrnednBaloT (HOPMHPOBAHWE TOTOBHOCTH K  CaMOCTOSATEIHHOMY
TUTAHUPOBAHUIO U OCYLIECTBIICHUIO YI€OHON AEATEILHOCTH.

Ilo3HaBaTeibHBIE YHHBepcaibHble YyuyeOHble JeiictBusi bBa3oBble

JIoTHYecKHe AeficTBUs:

YMEHHUSI UCTIOIH30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS P OCBOCHUW 3HAHUMN: PACKPBIBATH CMBICT
XUMHYECKUX TOHITHHA (BBIJCIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTHMH
MOHATHAMHE), HWCIIOJIb30BAaTh IOHSATHS JJisi OOBSCHEHUS OTHCIBHBIX (AKTOB W SIBICHHUH, BBIOMPATH
OCHOBAaHUS W KpUTEPHH JUIS KIACCH(PHUKAIIMM XUMHUYECKUX BEIIECTB M XUMHUYCCKHX PEaKIuH,
YCTaHABIIMBATh MPHYUHHO-CIICJCTBCHHBIC CBS3M MEXIY OOBCKTAMH W3YYCHHs, CTPOUTH JIOTUYCCKHEC
paccyxaeHus (MHAYKTUBHEIE, ICAYKTUBHBIC, 10 AaHAJIOTHH), IEIaTh BHIBOJIBI M 3AKIFOUCHUS;

YMEHHE TMPUMEHSATh B TIPOIECCe IMO3HAHUS TMOHATUS (NMPEIMETHBIE U  METalpeIMEeTHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICITH, UCIIOJIb3YEMbIC B XUMUH, MPE0oOPa30BBIBATH NTUPOKO MPUMEHSIEMBIC B
XHUMHH MOJICTIbHBIC TPEACTABIICHUS — XUMHUYECKHA 3HaK (CHMBOJI JJIEMEHTA), XHMHUYECKas (GopMmyia U
YpaBHCHHE XWMHYECKOW pPEAKIMH — MpPH PEIICHHH Yy4eOHO-TTO3HABATEIBHBIX 3aJad, ¢ YY4ETOM 3THUX
MOJICTIBHBIX TPEJCTABICHUN BBISBIATP W XapaKTEPH30BaTh CYMISCTBEHHBIC TPH3HAKA HM3YIaCMbBIX
OOBEKTOB — XHMHYECKUX BEHICCTB M XHMHUYCCKUX PEAKIMi, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CJICJCTBCHHBIC CBS3U M IIPOTHBOPEUHS B U3YJaEMBIX MPOIECCAX U SIBIICHUSX.

Ba3zoBble uccienoBaTe/ibCKue IeiiCTBHS:

YMEHHE HCITOJIb30BaTh MMOCTABIICHHBIC BOTPOCHI B Ka4eCTBE WHCTPYMEHTA IMO3HAHUWS, a TaKKe B
Ka4eCTBE OCHOBBI [T (POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABMIILHOCTH BBHICKA3BIBAEMBIX CYKJICHHU;

MPHOOpPETeHNE OmbITa TI0 IUTAHUPOBAHWIO, OpPTaHM3allMd H  TPOBEACHUIO  YICHHUYECKUX
OKCTIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpOIecca, CAaMOCTOSITENIFHO IPOTHO3HPOBATH €r0
pe3yibTat, (opMymHpoBaTh 000OIICHNS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OTIBITA, UCCIICIOBAHUS,
COCTaBJIATH OTYET O MPOACTAHHON padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUpATh, aHATM3UPOBATh U WHTEPIPETHPOBATH MH(POPMAIIHIO PA3IMYHBIX BUAOB U (HOpM
MPEJCTABICHHS, TOYYaeMYyI0 U3 pPa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEpAaTypa XHUMHYECKOTO
COJIepKaHusI, CIIPaBOYHbBIE MMOCOOMs, pecypchl MHTEepHeTa), KpUTHYECKH OIICHUBATh IMPOTUBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO; YMEHHE TIPUMEHSTh Pa3IMYHbIe METOJIBI M 3alPOCHI PU MIOUCKE B 0TOOpPE
WHGOPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JJIsl BBITIOJIHEHUS YYEOHBIX M TIO3HABATEILHBIX
3aa4 ONpPENeNIEHHOTO THIIA, NPUOOPETCHHE OMNbITa B OO0JACTH WCIOJIB30BaHUS HH(GOPMAIIMOHHO-
KOMMYHUKATHBHBIX ~TEXHOJIOTUH, OBJAJEHHE KYJIbTYpOW aKTHBHOTO HCIOJIb30BaHUS Pa3IUYHBIX
MTOWCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBHIOMPATh ONTHMAaJIbHYIO (OpPMY MpPEACTaBICHHS WHPOPMAIUN U
WLUTIOCTPUPOBATh PEIIacMbIC 33]]aul HECJIIOKHBIMUA CXEMaMH, TarpaMMaMu, IpyruMu GopmMamu rpaduku
Y MX KOMOWHAIIHUSMHU;

YMEHHUE HCIOJb30BaTh U aHAIM3UPOBATH B Mpolecce yIeOHOM U UCCIICA0BATEIIbCKOM JACATEIIbHOCTH
WHOOPMAIIMIO O BJIMSHUM TPOMBIILICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOPTA HA COCTOSIHUE
OKpYIKAroIleH TPUPOIHOM CpEIbl.

KomMMmyHuKaTHBHBIE YHHBEpPCAIbHbIE yueOHbIe NelicTBUA:

YMEHHUsI 33J]aBaTh BOMPOCHI (B X0OJIe [UAOra U (MJIK) JUCKYCCHH) TIO CYILIECTBY 00CYKIaeMOil TEMBI,
(bopMyITUpOBaTh CBOM MPENIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS MIPEIOKEHHON 3a1a4K;

YMEHHSI TIPEJICTaBIATh IOJy4YeHHBIE pE3ylIbTaThl MO3HABATENBLHOM MAEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeNaTh MPEe3eHTAIMI0 Pe3ylIbTaTOB BBITIOJHEHUS XHMHUYECKOTO JKCIEpUMEHTA
(J1abopaTopHOTO OTBITA, TAOOPATOPHOIM PAOOTHI 1O UCCIEAOBAHNUIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTpPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHON TIO3HABATENBHOU W



WCCIIEIOBATENILCKOM JESITEIbHOCTH TPU PEIICHUH BO3HUKAIOMIMX IPOOJeM Ha OCHOBE yuéra oOmmx
MHTEPECOB U COIJIACOBAaHUS TNO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIUSI COBMECTHBIX JEHCTBUM, OIPENEICHUE KPUTEPUEB IO OLIEHKE KAuyeCTBAa BBIIOJHEHHOU
paboTHI 1 apyrHe).

PeryasiruBHble YHHBepcaibHbIe yUeOHbIe JeHCTBHS:

YMEHHME CaMOCTOSITEIbHO ONpEAENATh LEJIU JAEATEIbHOCTH, IUIAHUPOBATh, OCYILLECTBIIATH,
KOHTPOJMPOBaTh M NpU HEOOXOJUMOCTU KOPPEKTUPOBATh CBOIO JESTENBHOCTb, BbIOMpaTh Hauboiee
s PeKTHBHBIE CIOCOOBI PENICHUsT YU€OHBIX U TO3HABATENBHBIX 33]a4, CAMOCTOSITEIBHO COCTAaBIIATH WIIH
KOPPEKTUPOBATh MPEMIOKEHHBIM AJTOPUTM JIEHCTBUU IPU BBIIIOJIHEHUM 3aJaHUM C Y4ETOM IOIY4YEHUS
HOBBIX 3HaHUN 00 M3y4aeMbIX 0ObEKTaX — BELIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOIO
pe3yibpTaTa 3asBJIEHHOM 1I€JIM, YMEHHE HCIOJIb30BAaTh W AHAIM3UPOBATh KOHTEKCTHI, IIPE/IaracMble B
YCIOBHHM 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S13aTENBHOTO COAEPIKAHMS, YCTAHOBIEHHOTO
naHHOM (enmepalibHOM paboveil mporpaMMOi, BBIJICISIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAydHbIE 3HAHUS,
YMEHHSI U CHOCOOBI IEHUCTBUH, crienuduyeckue s NpeIMeTHON o0nacTu «XUMHUsA», BUJbI A€ATEIbHOCTU
[0 TIOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEpIpEeTalud, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Pa3IMYHbIX
y4eOHBIX U HOBBIX CUTYaIUX.

K xonmy oOyueHnust B 8 kJjiacce mpeaMeTHBIE pe3yJabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

e packKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSATUH: aTOM, MOJIEKYyJla, XUMHUYECKUN DJIEMEHT,
MIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOIHAS), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAs M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0Js XMMHUYECKOTO 3JIeMEHTa B COCIUHEHHH, MOJISIPHBIM 00BEM, OKCUM, KHUCIOTa,
OCHOBAHHUE, COJb, 3JEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCIICHMS, XUMHUYECKas peakius,
KJlacCU(pUKausl peakiuil: peakuuu COeIWHEHUS, PEaKINH PAa3JIoKEHUsS, PEaKIUu 3aMEelIeHHUS,
peakuu oOMeHa, PK30- U DHAOTEPMHUUYECKUE PEaKIIUU, TEIIOBOK A((EKT peakiuu, sSapo aToMa,
ANIEKTPOHHBINA CIIOW aroma, aTOMHasi opOuTalb, paiuyc aToMa, XUMUYecKasl CBs3b, MOJSpHAs U
HEIOJISIpHAsl KOBAJICHTHAs CBSI3b, HOHHAS CBs3b, MOH, KAaTHOH, aHUOH, PACTBOp, MaccoBas JOJs
BelleCTBA (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;

® JWJUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATHI U NPUMEHSTh 3TU MOHATHS IPU
OIMCAaHUU BELIECTB U UX MPEBPALCHUN;

e HCNOJb30BaTh XHMHUYECKYIO CHUMBOJIUKY Ui cOcTaBieHHUs (GOpMya BELIECTB W ypaBHEHUU
XUMUYECKUX PEAKIUH;

e OMpeAeNsaTh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb OKUCICHUS
AJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPUHAJUICKHOCTh BEIIECTB K OMNpeAeNEHHOMY KIaccy
coenuHeHUl 1o GhopMyaam, BUJ XUMHUECKOH CBS3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHHUUECKUX
COE/IMHEHUSIX;

e packpsiBaTh cMbich [lepuonnueckoro 3akona . . MenaeneeBa: JeMOHCTpUPOBATh MOHUMAHUE
NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKMX D3JEMEHTOB OT HUX IIOJOKEHUS B
Ileproguuecko cucTeMe, 3aKOHOB COXPaHEHHSI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIDHOTO y4E€HMsI, 3aKOHa ABOrazipo;

e ONNCHIBaTh U XapakTepu3oBaTh TaOnMuHylo ¢opmy [lepuoanyeckoi cHCTEMBbl XHUMHUYECKHUX
3JIEMEHTOB: pa3inyaTh NOHATHUS «IJ1aBHas noarpymnmna (A-rpynna)» u «noboynas noarpynna (b-
rpyImmna)», Majble 1 OOJIbIINe ePHOIbl, COOTHOCUTh 0003HAUEHHsI, KOTOPbIE UMEIOTCS B TabIM1Ie
«Ilepnonuueckass cucrema xumuueckux osnemeHToB J[. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHMsSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsij sijipa, oouiee



YHCJIO IEKTPOHOB U PACIIPEAETICHUE UX 10 JIEKTPOHHBIM CJI0SIM);

KJaccu(UIMpoOBaTh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHUYECKHE PEaKLIUU
(110 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 10 TEIULIOBOMY YD PEKTY);
XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJTBEPXK/1asi OTMMCAHKUE TPUMEPAMHU MOJICKYIAPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuit;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MO’KHOCTH NMPOTEKAHUS XUMHYECKUX MPEBPALICHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIYMCIIATE OTHOCUTEJBHYIO MOJIEKYISPHYIO U MOJIAPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHMUYECKOTO 3JEMEHTa MO0 (OpMyJe COEIMHEHUs, MAacCOBYIO JOJI0 BEIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMHUECKOW PEaKIINH;

MPUMEHSTH OCHOBHBIC OIEPALUU MBICIIUTEIFHON IEATEIFHOCTH — aHAIN3 W CHHTE3, CPAaBHEHHE,
000011eHIE, CHCTEMATU3AITNIO, KIIACCU(PUKAIINIO, BHISBICHUE TPUUYMHHO-CIICJICTBEHHBIX CBSA3EH —
JUIE W3y4YEeHHUS] CBOWCTB BEUIECTB M XWMHUYECKHX pPEaKIWH, €CTECTBEHHO-HAyYHBIE METOIbI
MO3HaHWA — HAONIOJIEHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, OKCIEPUMEHT (peallbHBId |
MBICJICHHBI);

CJIeIOBaTh MpaBHJIaM I0JIb30BAHMSI XUMUYECKOM MOCy/10il U 1abopaTopHbIM 000PYAOBAHUEM, a
TaKKe MpaBHIaM OOpaIIeHHs] C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMH TI0 BBHITIOJTHEHUIO
1a00paTOPHBIX XMMHUYECKHX OTBITOB IO IOJYYCHHIO M COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(BoOpo/a M KHUCJIOPOJA), MPUTOTOBJICHHUIO PAcCTBOPOB C OMNPEACTEHHON MacCcOBOW moJiei
pacTBOPEHHOTO BENIECTBA, IUIAHWPOBATH W TIPOBOJUTH XHMHUYECKHE OKCIICPUMEHTHI 10
pacro3HaBaHUIO pPACTBOPOB IIEJOYe M KHUCIOT C TMOMOIIbI0 HMHAWKATOPOB (JIaKMYC,
(denondranen, METUIOPAHXK U JIPYTHE).

K xonimy oOy4yeHus B 9 KJjacce mpeiIMETHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX MOHSITHUH: XUMHUYECKUW AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KAaTHOH, AaHWOH, TMPOCTO€  BEIIECTBO,  CJOXKHOE€  BEIIECTBO,  BAJICHTHOCTb,
3JEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas peaKlus, XUMHYECKas CBS3b,
TEIJIOBOM A((PEKT peakiuu, MOJIb, MOJIIPHBI 00bEM, PacTBOP, IJIEKTPOJIUTHI, HEIICKTPOJIUTHI,
ANEKTPOJIUTUYECKAST JTUCCOIMAIMSA, DPEAKIMd HWOHHOrO OOMEHa, Karajau3aTtop, XUMHUYECKOe
paBHOBecHe, oOpaTUMble W HEOOpaTHMbIC PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKkuuu, OKHCIHUTEIb, BOCCTAHOBUTENb, OKHUCICHHME M BOCCTAHOBJIEHUE, aAJUIOTPOMUS,
aM(}oTepHOCTh, XUMHYECKAs CBSI3b (KOBAJCHTHAs, MOHHAS, METAJUIMYECKas), KPHUCTAIMYCCKas
peiéTka, KOppo3us METAJJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOUN peaKIuu, MPeaeIbHO IOMyCTUMAas
koHuentpamus [1/IK Bemecta;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM U IPUMEHSITh 3TH MOHATHUS MPU
OIKMCAHUU BEILIECTB U UX MPEBPaICHU;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBJICHHS (OpPMYN BEIIECTB M YpaBHEHHIA
XUMHUUYECKUX PEaKIIMil;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHWCICHUS XUMUYECKUX OJJIIEMEHTOB B COCIUHECHUSX
pa3IM4YHOrO COCTaBa, IPUHAJIEHKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COECIMHEHUU 10
dbopmynam, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi MOHA MO0 XUMHUYEecKoil dopMmylne, XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHNUM, TUIl KPUCTAIIIMYECKOW PEIIETKM KOHKPETHOTO BEILIECTBA;
packpsiBaTh cMbica Ilepuommueckoro 3akona JI. WM. MenneneeBa M JIEMOHCTPUPOBATH €rO
MOHMMAaHKE: OINHUCHIBATh M XapakTepu3oBaTh TaOmmuHyio (opmy Ilepromudeckoll cHCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS «TJaBHas moarpymmna (A-rpynma)» U «moOouyHas



noarpynna (b-rpynmna)», manbie W OOJbIIKE IMEPUOMABI, COOTHOCUTH 0003HAUYEHUS, KOTOpPbIC
UMEIOTCS B TEPHOAMYECKON TabJHIle, C YHCIOBBIMU XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB
XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, OOLIee YUCIO IEKTPOHOB U PACHpPECIICHHE MX
10 JIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB 3JIEMEHTOB
U UX COEAMHEHUH B Ipe/eiax MajblX IEPUOJIOB U IJIaBHBIX MOATPYHI C YY4ETOM CTPOEHHUS UX
aTOMOB;

e KIaccu(UIUPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XMMHYECKHE PEAKIIHU
(Mo 4yMcimy M COCTaBy Y4YacTBYIOIIMX B PEAaKIUU BELIECTB, MO TEIIOBOMY 3(@exTy, Mo
M3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX AJIEMEHTOB);

e XapaKTepu30BaTh (OMHCHIBATH) OOIIME M CIEHUPHUECKHE XUMHUYECKHE CBOWCTBA MPOCTBIX H
CIIOXHBIX BEIIECTB, MOATBEPXKAas ONUCAHUE NPUMEPAMH MOJIEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMA;

e COCTaBJISTh ypaBHEHUS dJIEKTPOIUTHUECKOHN AUCCOLMAIIMN KUCIIOT, LIEJI0YeN U CoJiel, IOJHbIE U
COKpAILEHHbIE YPaBHEHUS PEaKIIM HOHHOTO

O6MCHa, YpaBHCHHA peaKHHfI, MNOATBCPKAAIOMIUX CYIICCTBOBAHUEC T€HETHYECKON CBS3U MCKOY
BEIECTBAMU PA3JINIHBIX KIIACCOB;

® PaCKpbIBATh CYIIHOCTb OKHCIIMTCIIBHO-BOCCTAHOBUTCIbHBIX peaKIII/II\/JI MOCPCACTBOM COCTABJICHUSA
AIIEKTPOHHOTO OajaHca 3TUX PEeaKIIni;

o IIPOTHO3UPOBATH CBOICTBA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUSA, BOSMOXHOCTU IMPOTCKAHUA
XUMUYECKNX IIPEBPALLICHHN B pa3JINYHBIX YCIOBHSIX;

e BBIYHCIIATH OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XHUMHYECKOTO dJIeMeHTa 1Mo (opMyine COeAWHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKINH;

e coOmoaTh MpaBUjia MOJH30BAHMS XUMHUYECKOW MOCYAOW W Ja0OpaTOPHBIM O0OpyJAOBaHHUEM, a
TaKKe TpaBuiIa 0OpaleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH TIO BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKMX OTBITOB IO IMOJYYCHHIO M COOMpAHHMIO Ta3000pa3HBIX BEUIECTB
(amMmMHaKa ¥ yrieKucIioro rasa);

e TMPOBOJUTH pEAKIUH, TMOJATBEPKAAIONINEC KAYSCTBCHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpPOMHUA-, MOIUA-, KapOoHat-, (ocdar-, crIukar-,
cynbdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHMS M  HOHBl H3YYCHHBIX  METAJJIOB,
MPHUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIICCTB;

e IPUMEHSTH OCHOBHBIC ONEPAIMU MBICIHUTEIILHON JCATEIILHOCTA — aHAJIW3 M CUHTE3, CPaBHEHHE,
0000IIeHNe, CHCTEMATH3aIUIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBS3CH — IS M3yUCHHUSI
CBOWMCTB BEIIECTB M XWMHUYECKHX pPEaKIHi, ECTECTBCHHO-HAYYHBIC METOJbl TO3HAHHS —
HaOJII0/ICHUE, U3MEPEHHE, MOICITUPOBAHUE, SKCIIEPUMEHT (PEaTbHBII U MBICIICHHBIN ).

. COIAEPXKXAHME OBYUEHUSA

8 KJIACC

IlepBoHayaibHbIe XMUMHYECKHE IOHATHS

[Ipeamer xumuu. Ponb XMMUM B KU3HM 4elOBeKa. XUMHUS B CHUCTeME Hayk. Teina M BellecTBa.
®du3nuecknue CBOWCTBA BELIECTB. ArperaTHoe cocTrosiHue BemniecTB. [loHsATHEe O MeTonax MO3HAaHUS B
xumud. Yucteie BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYNbl. XUMUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKHX 31eMeHTOB. IIpocTteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa



BemectB. OTHOocuTenbHas aroMHas Mmacca. OTHOcHUTeNbHAas MOJEKYJsipHas wmacca. MaccoBas 10Jis
XUMHUYECKOTO 3JIEMEHTA B COCIMHECHUU.

KomunuectBo BemectBa. Mosbs. MossipHas macca. B3auMOCBSI3b KOJMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IUHHII BeliecTBa. Pacyérel mo popMmynam XMMHUECKUX COCTMHEHUH.

@u3nyecKkue U XMMHUYECKUE SIBICHUSA. XHUMUYECKas peakius U €€ NpU3HAKU. 3aKOH COXpaHEHUs
Macchl BemlecTB. XHUMHUYecKue ypaBHeHHMA. Kraccudukanus XuMHUECKHUX peakuuil (coeauHeHwus,
pa3noXeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuit 3xcnepumenm:

3HAKOMCTBO C XHMHYECKOH MOCY/I0H, IpaBHIaMU pa0OTHI B 1a00paTOpuu U MpuéMaMu OOpaIeHus ¢
nabopaTtopHbIM 000pyIOBaHUEM, H3YICHHUE U OTHCAHNUE (DU3MYECKUX CBOWCTB 00pa3loB HEOPraHUYECKUX
BeIlleCTB, HaOmoaeHne (u3myeckux (TJIaBJICHUE BOCKA, TasHHUE JIbJA, PAcTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALUS BOJIbI) M XUMHUYECKHX (TOPEHHE CBEYM, MPOKAJUBAHHE MEIHOW IMPOBOJIOKH,
B3aUMOJICHICTBUE MeJa C KHUCJIOTOW) SBIECHUH, HaONIIOJleHWe M ONHMCAHHWE NPHU3HAKOB IPOTEKAHUS
XUMUYECKUX peakiui (pa3iokeHHe caxapa, B3aMMOJECUCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapwusi,
pasznoxkenue ruapokcuaa menu (II) mpu HarpeBaHum, B3aUMOJCUCTBHUE JKelie3a C PACTBOPOM COJIM MEIU
(IT), u3ydyeHue cnocoOOB pa3feleHUs CMecel: ¢ TOMOINbI0 MAarHuTa, (QUIBTPOBAHHE, BBITAPUBAHUE,
TUCTUJUIALMS, XpoMarorpadusi, MPOBEIECHWE OYUCTKU IMOBAPEHHOW COJHM, HAOIIOJACHHUE U OINMHCAHUE
pe3yJAbTaTOB MPOBEICHUS OMNbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHUE MOJENeH
MOJIEKYI (IIapOCTEPHKHEBBIX).

BaxHeiimme npeacTaBuTe I HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sanemeHT u mpoctoe BemniectBo. Haxoxaenue
KHACJIOpPOZa B MpHPOJE, (PHU3MUYSCKHME M XMMHYECKHe CBOWCTBa ( peakiuud ropeHus ). OKCHIBI.
[Ipumenenne kuciaopona . CrnocoObl TOJYYCHHS KHCIOPOJa B JIA0OPATOPUH M TPOMBITIUICHHOCTH.
KpyrosopoT xucnoposa B npupoje. O30H — aJuloTponHasi MOAU(PUKAIUS KUCIOPOIa.

TenoBoil 3P PexT XuMHUECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS, SK30- U SHIOTEPMUYECKHE
peakiuu. TOMmIuBO: yrojb U MeTaH. 3arpsi3HeHUE BO3/yXa, YCUICHUE MMApHUKOBOTO 3 (pdekTa, paspyiieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemecTBo. HaxokaeHue Boxopoda B mpupoie, pusmueckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOObI MonydyeHus. Kucaotel u conu.

MoutspHbiii 00bE€M ra3oB. PacuéTsl o XUMHUYECKUM YpaBHEHHSM.

®usnueckue cBoicTBa BoAbl. Bona kak pactBopureinb. PactBopsl. HackllieHHbIEe 1 HEHACHIILIEHHbBIE
pactBopbl. PacTBOpUMOCTH BelecTB B BoJe. MaccoBasi 0Jis BELIECTBA B pacTBOpE. XUMUYECKUE CBOMCTBA
BOJbl. OcHOBaHus. Poib pacTBOpPOB B MpUPOJIE M B KU3HU ueloBeka. KpyroBopoT BOJBI B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BO.

Knaccudukanuss  Heopranumyeckux  coeauHeHuil.  Oxcuasl.  Kiaccudukanus — OKCHAOB:
coneoOpa3ymomirue (0OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) U HecolieoOpa3yromue. HomeHknarypa okcuaos.
Pu3nuecKrue 1 XMMUYECKHE CBOMCTBA OKCUIOB. [losyueHne okcuaoB.

OcnoBanus. Kiaccudukanus ocHoBaHMiA: HIENOYM M HEpacTBOpHMbIE OocHOBaHus. HomeHkiatypa
ocHoBaHui. duU3nyeckre U XMMUYECKUE CBOMCTBA OCHOBaHUH. [losyueHne ocHOBaHU.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinot. @u3nveckre ¥ XUMHUYECKHE CBOMCTBA
kucnot. Panx aktuBHoctu metasuioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenkinarypa cosieil. dusnyeckne U XMMUYECKHE CBOMCTBA COJIEH.

Ilonmydyenue coien.

['eneTnueckas cBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COETMHEHUI.

Xumuueckuit sxcnepumenm:

KaueCTBEHHOE OINpEeJeNICHHe COJIEpKAHUS KHUCJIOpoJa B BO3AyXe, IMONy4YeHHE, COOUpaHue,



pacro3HaBaHHe M U3YYE€HUE CBOMCTB KHCIOPOa, HAOIIOACHUE B3aUMOICHCTBHS BEIIECTB C KUCIOPOAOM U
yCJIOBHS BO3HHMKHOBEHHSI M TpEKpamieHHsi TopeHus (mokapa), o3HaAKOMJICHHE ¢ 00pas3laMu OKCHIOB U
ONHCAaHHE UX CBOMCTB, MOJy4eHUE, COOMpaHue, paclio3HaBaHUE M U3y4E€HUE CBOICTB BOJOpOa (ropeHue),
B3auMoJieiictBue Bogopona ¢ okcugoMm Menu (II) (BO3MOXXKHO MCHOJIb30BaHUE BHUICOMATEPUATIOB),
HaOroleHue 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3JIMYHON PAaCTBOPUMOCTBIO, MPUTOTOBIECHUE PACTBOPOB C OMNPEAEIEHHOM MAaCCOBOM IOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBUE BOJIbI C METAJJIaMU (HAaTpUEM M KajlblHUeM) (BO3MOXKHO
HCI0JIb30BAHUE BHUIEOMATEPUATIOB),

HCCIIeIOBaHNE OO0pa3lloOB HEOPraHWYECKUX BEIIECTB pPA3JIMYHBIX KIACCOB, HAOIIOJCHHUE W3MEHEHHS
OKpAacKH MHIMKATOPOB B pacTBOpax KUCIOT U IIenoyei, uzyuyeHue B3aumojeiicteus okcuaa meau (II) c
pPacTBOPOM CEPHOM KUCJIOTHI, KUCIOT ¢ METAJUIAMM, PEAKIUN HEUTPAIU3aLNH, ITI0Jy4YEHNE HEPACTBOPUMBIX
OCHOBAHMUH, BBITECHEHUE OJIHOTO METAJIJIAa APYTUM M3 PACTBOPA COJIM, PELICHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4
1o TeMme «BaxHelne KIacchl HEOPraHMYECKUX COCTUHEHUI.
Mepunonnuyeckuii 3akoH u Ilepuoamyeckass cucrema xumMudeckux 3jaementos JI. H.
Menaeneea. CTpoenne aToMoB. XuUMH4YecKasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU
[lepBple MOMBITKM KJIACCU(PUKALMU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O Tpymnmax CXOJHBIX
2JIEMEHTOB (ILIE€J0YHBIE U LIEJIOYHO3EMEIbHbIE METAILIbI, FAJIOr€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHBIEC OKCUIBI U TUIPOKCHIBI.

[lepmognueckuit 3akoH. llepnogmyeckas cucrtema xumuueckux sneMmeHToB J[. M. Menneneesa.
Kopotkonepuoanas u nmuHHONepuoanast popmsl [leproanueckoit cuctemMsl XuMuueckux snemenTos J1. .
MenpneneeBa. Ilepuonsl u rpynnbel. PHU3MYECKUH CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB INEpHOJA H
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aromubIx saep. M3otombl. Onexktponsl. CTpoeHHE 3IEKTPOHHBIX
00004uek atoMoOB TepBbIX 20 xuMuueckux aiemMeHToB l[lepmommueckoit cucremsl JI. M. Mennaeneena.
XapakTepucTUKa XUMHYECKOrO JJIeMEHTa Mo ero mnoJsioxkeHuto B Ilepumommueckort cucreme J[. H.
Meuneneena.

3aKOHOMEPHOCTH M3MEHEHUS paguyca aTOMOB XMMHUYECKHMX DSJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IEPUOAAM.

3nauenue llepuonnueckoro 3akoHa u Ilepuoguyeckoil cHUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUIS
pa3BUTHs Hayku M nipakTuku. [[. . MeHeneeB — yd€HbIN U rpakJaHUH.

Xumudeckass ¢Bf3b. KoBaneHTHas (MOJsIpHAas | HENOJSAPHAs) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.

[Iponeccel okucnaeHuss 1 BOCCTaHOBJIEHUSI. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

M3y4YeHHe OOpa3IOB BEIIECTB METAIJIOB UM HEMETAJUIOB, B3aWMOJEWCTBHE THUIPOKCHIA IIMHKA C
pacTBOpaMu KHUCIOT M IUEJIOYEH, MPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKHCIUTEIHHO-
BOCCTaHOBUTEJIBLHBIX pEaKiuil (ropeHue, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemnuie ceéasu

Peanuzanus MEXINpEeAMETHBIX CBS3€H NPU M3YYEHUM XUMHUHM B § KJIACCE OCYILIECTBIISIETCA Yepes3
UCIOJIb30BAHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHATUH, SBJISIOUIMXCS CHCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1u1re ecTecTBEHHO-HaYYHble TIOHATHUS: HayYHbIH (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CUHTES,
KJIaccu(uKanus, MepHoAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, H3MEPEHHUE, MOJIENb,
SIBJIICHHE.

®dusnka: MaTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIBI, PaJUOAKTUBHOCTD,



MOJICKYJa, JJIEKTPUYECKHI 3apsj, BEIIECTBO, Tel0, 00BEM, arperarHoe COCTOSHUE BEIIECTBA, ras,
(bu3nUecKre BeIMYMHBI, SUHUIIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE31161, COJHIIE.

buonorus: potocunTes, npixanue, 6uochepa.
l'eorpadusi: atmocdepa, ruapocdepa, MHUHEpaNbI, TOPHBIE MOPOIBI,  IMOJIE3HBIE HCKOIMAEMBbIC,
TOIIJINBO, BOOAHBIC PECYPCHI.

9 KJIACC

BeiecTBo U XMMHUYECKAs peaKIusi

[Iepnoguueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux snemeHtoB . M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XHMHUUYECKHX DJJIEMEHTOB TMEPBBIX TPEX
MEePUOJOB, Kaliisi, KaJbliMsl M WX COCIWHEHUA B COOTBETCTBUU C TIOJIOKECHHEM DJIEMEHTOB B
[Iepunoanueckoii cucTteMe U CTPOCHUEM MX aTOMOB.

Crtpoenue BelmiecTBa: BUJIBI XUMUYECKOW CBSI3U. THUIBI KPUCTALIUYECKUX PEIIETOK, 3aBUCHUMOCTD
CBOWCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTaHWYECKUX COEIMHEHUMN, TeHETUYECKasl CBSI3b HEOPTaHUIECKUX
BEIIIECTB.

Knaccudukanus XUMHUYECKUX peakUuid MO pa3IWYHBIM TMpU3HAaKaM (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3¢ (dEeKTy, M0 H3MEHEHHUIO CTETECHEW OKHCICHUS
XUMUYECKUX DJJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO KaTajau3aropa). JK30- M DHIOTCPMHUYECKHE
peaKIfy, TePMOXUMUIECKIE YPABHCHHUS.

[Tonsatue o ckopocTn XUMUYeCKol peakiuu. [ToHsTHE 00 0OPAaTUMBIX I HEOOPATUMBIX XUMUYECKUX
peakuusax. [loHSATHE O TOMOTEHHBIX W TeTepOoreHHBIX peaknusx. [lonstue o karamuse. [lonsTtue o
XUMHYECKOM paBHOBECHHU. DAKTOPHI, BIMSAIONIME HA CKOPOCTh XMMHYECKOW pPEaKIUU W TOJIOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC peakuuu, AIEKTPOHHBIN banaHc OKHCIUTEIBHO-
BOCCTaHOBHTECIILHOM pEaKIUH. CocraBnenue YPaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkIyii C UCTI0JIb30BaHUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopust >MEKTPOJIUTHUECKON UCCOLMAIMUA. DJIEKTPOJUTHI U HEAIEKTPOJUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M AMCCOIMAlMM BELIECTB C Pa3IMYHBIMU BUJAMH XUMHUYECKOW CBsI3U. CTeneHb IHCCOLMAIUU.
CusibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peakiun wmoHHOro oOMeHa. YcCIOBHsS TPOTEKAaHUS pEaKIUil HOHHOTO OOMEHa, IOJHBIE |
COKpaIlléHHbIE HMOHHBIE ypaBHEHHUsI peakuuil. CBoHCTBa KHCJIOT, OCHOBAHMH U COJIEH B CBETE
MPEACTABICHUN 00 AJIEKTPOJUTHYECKON aucconmanuu. KadecTBeHHbIE peakmuu Ha HOHBI. [loHsaTHE O
TUJIPOJIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U
HeMeTa/uIoB (rpadura WM ajamasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATpHsl), UCCIAEAOBAHHE 3aBHCHMOCTH
CKOPOCTH  XMMHYECKOM  peaKIuu OT  BO3JACHCTBUS  pPa3IUYHBIX  (DAKTOPOB,  HCCJICIOBAHHE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IPOIIECCa TUCCOIUAIIMK KUCIIOT, IIEJI0OYEeH U CoJiei (BO3MOKHO
WCIOJb30BAHUE BUJIE0O MATEpPUAJIOB), MPOBEACHHE ONBITOB, WLIIOCTPUPYIOLIUX IMPU3HAKA HPOTEKaHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHHE OcajJka, BBIIEICHHE Ta3a, O0Opa3oBaHUE BOJBI), OIMBITOB,
WJUTIOCTPUPYIOLIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUHil  (rOpeHue, peakuuu
pa3noXKeHusl, COEAWHEHUs), PACIO3HABAHWE HEOPraHWYECKUX BEIIECTB C TOMOIIBI0 KayeCTBEHHBIX
peaklMil Ha MOHBI, pEIIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 UX coeqUHEHUS

OOmass xapaktepucTuka raiaoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEIEeHU



okucienus. CTpoeHrne u PU3NIECKIE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe xjiopa (B3auUMOJIEHCTBHE C METa/llaMH, HEeMeTaulamu, lienoyamu). XiopoBogopod. ConsiHas
KHCJIOTa, XMMUYECKHE CBOICTBa, IOJIy4YeHHE, NpuMeHeHue. JleiictBue Xjopa W XJIOpPOBOJOpOJa Ha
OpraHus3m 4YCJIOBCKaA. Baxnueimue XJIOPUABI U KX HAXOXKJACHUC B IPUPOAC.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE
crerieHH okucieHus. CTpoeHne M (HU3MUECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAa U CEpHI.
AnnoTtponHsie MOIU(pUKALNUK KACIOPOJa U cepbl. XUMUYECKHe cBOMCTBa cepbl. CepoBOAOPO, CTPOEHUE,
(1)I/I3I/I‘ICCKI/IG 1 XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPhI KaK MPCACTABHUTCIIN KHCJIIOTHBIX OKCHUIOB. CepHaﬂ
KHACIIOTa, (HU3MUECKHe U XHMHUYECKHE CBOWcTBa (00IIME Kak TpEACTaBUTENS Kiacca KHCIOT |
cnenupuieckne). XUMUYECKUE PEaKIHMH, JIeKAIMe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMOJydeHUs
cepHol KucnoThl. [IpuMenenue cepHoit kucnoTsl. Cosiv CepHOI KUCIIOThI, KAUECTBEHHAs peaKusl Ha

cynbdaTr-uoH. HaxoxneHnue cepbl 1 €€ coelMHEHUN B NMpHpojie. XUMHUUECKOE 3arpsA3HEHHE OKpYXKarolien
Cpeabl COeNMHEHHMSIMH Cepbl (KHCIOTHBIE MOXAW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHUSI.

OO6mrast xapakTepucThKa 31eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpPHBIE
CTETIEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B Tpupojae, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA.
Kpyrosopor azora B mnpupoje. AmMMmuak, ero (u3nueckue U XUMHUYECKHE CBOMCTBA, IOJIyY€HUE U
npuMeHeHne. Coim aMMOHHMS, WX (U3UYECKHE W XMMHUYECKHE CBOWCTBa, NMpHMEHeHHe. KadecTBeHHas
peaknus Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoJydeHue, (PU3NYecKHe W XUMHUYECKHE CBOWCTBA
(oOmme kak mMpeacTaBUTENsT Kjacca KHUCIOT W crnenududeckue). lMcmosip3oBaHne HUTPATOB W COJieH
aMMOHHUS B KauyeCTBE MHWHEPAIBHBIX yHOOpeHHH. XWUMHYECKOe 3arps3HEHHE OKpYXKaromeld cpesl
COCIIMHEHUSIMH a30Ta (KHUCIOTHBIE JMOKIW, 3arps3HEHHE BO3MyXa, IMOYBEI W Bog0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu docdopa, dpuzmdeckue u xumudeckue cBoictBa. Oxcun docdopa (V) u
dbochopHas kucinora, GU3MUECKUE W XMMHUYECKHE CBOWMCTBA, mojydeHue. Mcmomb3oBanue ¢ocdaToB B
KauecTBE MUHEPAIbHBIX YI00pEHUH.

OO6mrast xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
CTETeHU OKHCIEHUs. YTIepo, aJuIoTPOIHbIe MOAU(UKAIINY, pacTIpOCTpaHEHHE B IPUPOIEe, (PU3HUECKUE U
XUMUYEeCKre cBoicTBa. Ancopomus. KpyroBopot yriepoaa B mpupoae. Okcubl yrieposaa, ux Gu3ndecKue
U XMMUYECKHE CBOWCTBA, JICHCTBUE HA >KMBBIE OPraHU3MBbI, MOJIY4Y€HHE M NMPUMEHEHHE. DKOJOTHYeCKUe
npoOieMbl, CBsA3aHHbIE € okcujgoMm yriepoaa (IV), rumore3a rinoGanbHOrO MOTEMJICHUS KIUMAaTa,
NapHUKOBBIN 3 (deKT. YroybHas KUCIOTa U €€ COMHU, UX PU3NYEeCKHe U XUMHUECKHUE CBOWCTBA, MMOTy4YeHUE
u npumeHenue. KauecTBeHHass peakuusi Ha kapOoHar-woHbL. lcmonb3oBaHue kapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIJICHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEQUHEHMSIX yriepoja (MeTaH,
9TaH, STHIIEH, alleTUJIeH, STaHOJ, TJIMLEPHH, YKCycHas Kuciota). [IpupoaHbie HCTOYHUKH YTIIeBOJOPOI0OB
(yronp, mnpupoAHbIi ra3, HE(Tb), MNPOAYKTHl HUX mepepaboTku (OEH3WH), HX poJib B OBITY U
npoMebliieHHOCTH. [loHAaTHe 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: JKHMpaX, OeliKaX, yriieBojax — M HX
POJIM B )KM3HU YeloBeka. MaTepuaabHOE €MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAUHEHUH.

Kpemuuii, ero ¢usnueckue U XUMUYECKHE CBOWCTBa, MojydeHHe U mpuMmeHeHue. CoequHEeHHs
KpemMHusi B mpupone. OOmue mnpencraBneHuss o0 okcupe kpemaus (IV) u KpeMHHEBOH KHCIIOTE.
CunukaThl, UX HCIOJb30BaHWE B OBITY, B MPOMBIIUIEHHOCTH. BajkHeHIIne CTpOUTENbHbIE MaTepHallbl:
KepaMmHuKa,

CTEeKJIO, ILIeMeHT, O0eToH, xkene300eToH. IIpoOneMbl 06e30MacHOrO MCMOJIB30BAHUS CTPOUTENBHBIX
MaTepHaIoB B MOBCEAHEBHON KU3HU.

Xumuueckuit sxcnepumenm:
u3yuyeHue oO0pa3lloB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCJIOTHI, MpPOBEJICHUE



KAueCTBEHHBIX pEaKIMid Ha XJIOPHUA-UOHBI M HAOIIOJICHUE TMPU3HAKOB WX TMPOTEKAHHS, OIIBITHI,
oTpaxkaromme (U3NYECKUEe M XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COCIMHEHHH (BO3MOKHO
MCIOJIb30BAHME BUAECOMATEPHAJIOB), 03HAKOMIIEHHE ¢ 00pa3iaMu XJIOPUIOB (TaIOT€HUIOB), 03HAKOMIICHHE
c oOpasuamu cepbl U €€ COCAMHEHUSMH (BO3MOXXHO HMCIIOJIB30BaHHE BHIEOMATEPHANIOB), HAONIOACHUE
mporiecca OOYIJIMBAaHUS caxapa TIOJA JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3y4eHHE
XUMHYECKUX CBOMCTB pa30aBIEHHOW CEpHOW KHCIIOTHI, IIPOBEJACHUE KAaUeCTBEHHOW peakluy Ha Cyiab(art-
MOH 1 HaOIIo/IeHNe Mpu3HaKa e€ MpOTEeKaHusl, O3HAKOMJICHHUE ¢ (PU3NYECKUMHU CBOWCTBAMH a30Ta, (hocdopa
U HUX COCAMHEHWH (BO3MOKHO HCIIOJIb30BAHHE BHJICOMATEPUAIOB), oOpa3namu a30THBIX U (hocopHBIX
ynoOpeHui, moyydeHrne, coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOICTB aMMHaka, IPOBEACHUE
KAueCTBEHHBIX pEaKIHWii Ha HOH aMMOHUA W (ocharT-uOH W H3YYCHHE MPU3HAKOB HX IMPOTCKAHWUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOW A30THOM KHCIOTBI C MeEJIbl0 (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPUANIOB), H3yYE€HUE MOJENIed KPUCTAUIMYECKUX PEIETOK anMmasa, rpadura, ¢ysuiepeHa,
03HAaKOMJIEHHE C MPOILIECCOM aACOPOLNY PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MpPOTUBOTa3a, IOJy4eHUe, coOupaHHMe, paclo3HaBaHWE U HW3YyYEHHE CBOMCTB YIJIEKHCIIOTO Tasa,
MPOBEJCHUE KAYECTBEHHBIX peakluid Ha KapOOHAT U CHJIMKAT-MOHBI M W3YYCHHE TMPU3HAKOB HX
MPOTEKAHUS,  O3HAKOMJIEHME C  MPOAYKIMEH  CHJIMKaTHOM  NPOMBIIUIEHHOCTH,  pELIeHUE
AKCHEPUMEHTAJIBHBIX 33/a4 Mo TeMe «BaxkHelre HeMeTallIbl U X COETUHEHUS.

MeTtanjibl M MX COeTMHEHUS

OOmasi xapakTepuCTHKa XMMHMUYECKHUX DJIEMEHTOB — METAZIOB HAa OCHOBAaHMM WX IIOJIOKEHHUS B
[Tepuonnueckoit cucreme xumuueckux smemeHTOB [[. M. MenneneeBa u crpoenus aromMoB. CTpoeHue
MeTaioB. Metayuinyueckasi CBsi3b M METAJUIMUECKasi KpUCTalInyecKasi peméTka. DIeKTPOXUMUUYECKUH psit
HanpspkeHud MetawioB. dusnueckne W XMMHUYECKHE CBOMCTBA MeTayioB. OOImue crocoObl MOJIydyeHus
MeTauioB. [loHsATHE O KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3ur. CIutaBsl (CTajb,
YyT'yH, TIOpATIOMUHUHN, OpOH3a) M UX MPUMEHEHUE B OBITY M TIPOMBITIICHHOCTH.

[llenounbie MeTambl: noJjiokeHue B Ilepuomuueckoid cucrteme XumMuyeckux siaeMeHToB [ .
MenpeneeBa, CTpO€HHE MX aTOMOB, HaxoxJaeHUe B mpupoje. Puznyueckue U XMMHUYECKHUE CBOMCTBa (Ha
npumepe HaTpus U Kanus). OKcuasl U

TUJPOKCHUIBI HATPUA U Kayiusl. [I[puMeHeHne MIe0UHbIX METAVIOB U UX COCIMHEHUA.

[[lenoyHo3eMenbHbIC METAIBI MAarHU W KalblUi: mosiokenwe B Ilepuomumueckoit cucreme
xuMuueckux aeMeHToB . . MenpeneeBa, CTpoeHHE X aTOMOB, HaXOXKJICHHE B pupoje. Pu3ndeckue u
XUMHUYECKHE CBOWCTBA MarHusl M KaibIsa. BakHelme coeMHeHNUs KanbIus (OKCU, TUAPOKCHI, COJIH).
JKécTkoCcTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxxenue B llepuoandeckoi cucreme xumudeckux snemeHToB JI. M. Menpeneena,
CTPOCHHE aTOMa, HaxOXJIeHHEe B mpupoie. PU3nvecKkre 1 XUMHUIECKHUE CBOKMCTBA AIFOMUHUA. AM(OTEepHBIC
CBOMCTBa OKCHA U TUAPOKCHUIA AITFOMUHUS.

Kenezo: mosoxxkenne B llepumoanueckorn cucreme xumudeckux snemeHtoB J[. M. Menneneena,
CTPOEHHE aToOMa, HaxXOoXKJEeHWE B mpupojae. Pu3nyeckue U XUMHUYECKHE CBOMCTBa keneza. OKCHbL,
ruapokcuabl u conu xenesa (1) u sxenesa (III), ux cocras, cBoiicTBa U OMydYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHHE ¢ O0pa3llaMH METaUIOB M CIUIABOB, WX (U3MYECKUMHU CBOWCTBAMH, H3YUEHUE
pe3yNnbTaTOB  KOPPO3WU METauioB (BO3MOXKHO HCIIOJIb30BaHHWE BHAEOMATEPUANOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSl OKCHJAa KaiubIlUs W HATpUs C BOAOH (BO3MOJKHO HCIIOJIb30BAaHHME BHJICOMATEPHAIIOB),
UCCIIETOBAaHUE CBOMCTB >KECTKOM BOJBI, IMpollecca TOpPEHUs Keje3a B KHUCTIOpojae (BO3MOXKHO
WCIIOJIb30BAHUE BUACOMATEPUAIIOB), MIPU3HAKOB MPOTEKAHUSI KAaYECTBEHHBIX PEAKIMl HAa MOHBI: MarHusi,
KaJbllUs, AIOMUHHS, LIMHKA, JKeae3a
(1) u xeneza (I1l), mequ (lI), HaGMIOEHME M OMMCAHHWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMHU



HATpUs, KaJUsl U KaJblus (BO3MOXHO HCIIOJIb30BAaHHE BUICOMATEPHAJIOB), UCCIIEAOBaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCHJA aJOMUHUS U THUAPOKCUAA LIMHKA, PELICHHE DKCIEPHUMEHTAIbHBIX 3a7ady [0 TEMe
«BaxHenmue MeTaJlulbl U UX COCIMHEHUS.

XHMHUS ¥ OKPY/KAKOIIAs cpeaa

BemecTBa 1 Marepualibl B IOBCEHEBHON KU3HU YeI0BEKa. be3onacHoe UC0Ib30BaHUE BEILIECTB U
XMUMHMUECKUX peakluii B ObITy. [lepBas moMOIIb IPU XMMUYECKHUX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKaIoLIel cpeapl (MpeaenpHas J0MycTUMasl KOHLEHTPAllKs BELIECTB,
nanee — [1/1K). Ponp XxuMuu B pelieHUH 3KOJI0IMYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepHaIOB (CTEKJIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPUAJIBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3ed NpU M3YYEHUH XUMHUHM B 9 Kilacce OCYIIECTBIISIETCS Yepes
HCIO0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK U MOHSTHUMH, SBISIOIIUXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHbIN (aKkT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTES,
KJIacCU(pUKaus, MNEePUOAUYHOCTb, HAOJIIO/IEHUE, SKCIIEPUMEHT, MOJEIMPOBAHHUE, HW3MEpPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOIOTHSI, MaTepUaIbl.

®uznka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, W30TOMbI, PaAHOAKTUBHOCTD,
MOJIEKYNa, JJIEKTPUYECKUH 3apsi, TPOBOJHUKH, MOJYIPOBOJHUKH, IUDJIEKTPUKH, (OTOIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHoe€ COCTOSIHME BeEIlecTBa, Ta3, pacTBOpP, pPacTBOPUMOCTbD,
KpUCTAJIJIMYECKas pemerka, CIUIaBbl, (U3MUECKUE BEIMYMHBL, EIUHMIIBI H3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COHIIE.

buonorus:  ¢orocuHTes, napixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpaJbHblE yI0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, tumpocdepa, MUHEpATbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOTAEMEIE,
TOIUIUBO, BOJHBIE PECYPCHI.



IV. TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC

KoaunuecTBo yacoB

Ne HauMeHoBaHue pa3aeioB u DJIeKTPpOHHBIe (I (ppoBbIe)
n/n TeM MPOrpaMmbl Bcero Koutpobupie Tpakrieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTbl
Paznen 1. [lepBonauyajibHble XUMHYECKHUE MIOHATHS
Xumust — BakHast 0071aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
MPaKTHYECKOM JIEITSIBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemiecTsa n xumuyeckue 15 1 0 bu6moreka [IOK
peaxIuu https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20
Pa3nen 2. BaxHeililue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsitue 6 0 1 bubnuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsarue o kucmorax 8 0 1 bu6mmoreka [JOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [JOK
HEOPraHMYECKUX COSTMHEHHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckasi cucrema xumunyeckux 3j1eMeHToB [I. U. MenneseeBa. CTpoeHue aTOMOB.

XumMuueckasi cBi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuoanueckuii 3aK0H U
31 [lepuoauueckas cuctema 7 0 bubnuorexa [JOK
XUMUYeCKux smemenToB J1. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CTpoeHue aToma
XumMuueckast CBSI3b. BuGmiorexa LIOK
32 OKHCIHTEERO- 8 : https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC PCAKIINN
bubmmoreka [JOK
Hroro mo pasyery 1 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOBIIO 68 4
[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

KosmmuecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kontponbubie | IIpakruyeckue (1upp )
MPOrpamMMblI Bcero oOpasoBare/bHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBo M XuMH4YecKHe peakuu
11 [ToBTOpEHue u yriydneHne 3HaHu| 5 1 0 bubnnoreka [IOK
' OCHOBHBIX pa3/ieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a63
6
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a63
6
13 DIEKTPOIUTHYECKAS TUCCOLIUALUS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEaKIMK B pacTBOpax https://m.edsoo.ru/7f41a63
6
Hroro mo pazneny 17
Pasznen 2. Hemera/sibl 4 X cOeANHEHUS
21 OO01as xapakTepuCTUKa XUMHUUECKUX 4 0 0 bubnuoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a63
6
0
22 onememon ViApsmm, Copan et ; 0 o | BumorealiOK
' - ' https://m.edsoo.ru/7f41a63
COEIMHEHUs 6 P
OOm1ast xapaKTepUCTUKA XUMHUYECKUX
2.3 aneMeHToB VA-rpynnsl. A3oT, hochop u ux 7 0 1 Bubmmorexa LIOK
' ' ’ https://m.edsoo.ru/7f41a63
COEIMHEHUs 6 D
24| saewormon IV Acrpynnes Vraeponn 5 1 ;| Bumome IOK
' . S P https://m.edso0o.ru/7f41a63
KPEeMHMI U UX COCTMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazaeny

25



https://m.edsoo.ru/7f41a636

Pa3gen 3. Merajliibl M UX COeAMHEHUSA

N bubnuoteka [IOK
31 Obuue CBOHCTBA METAILIOB 4 https://m.edso0.ru/7f41a63
6
bu6 OK
3.2 Bakueiinme MeTalIbl 1 UX COEIMHEHUS 16 h;pg;ngzoljlru 17641463
6
Wroro mo paznery 20
Paznen 4. Xumusi u okpykamomasi cpeaa
4.1 BemecTBa 1 MaTepHainl B )KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' 111 p https://m.edsoo.ru/7f41a63
6
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edsoo.ru/7f41a63
6
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IV. CIIOCOBbI OHEHKU JOCTUXEHUSA YUYAIIUMUCH ITNTAHUPYEMbIX
PE3YJIbTATOB

OneHka JHUYHOCTHBIX PE3YJIbTaTOB NPEANOJIATAaeT, IMpPEXKAE BCEro, OLEHKY IPOJBHKCHHUS
00yyJaromerocsi B OBJIAJICHUN COUUAIBHBIMU (KU3HEHHBIMU) KOMIIETCHLIUSAMH, MOXKET OBITh NPE/ICTaBIICHA B
YCJIOBHBIX €IMHHIIAX:

— 0 GannoB - HET PUKCUPYEMON AUHAMUKY;
— 1 Oayu1 - MUHUMAJIbHAS JUHAMUKA,

— 2 0anna - yIOBJIETBOPHUTENIbHAS JUHAMUKA;
— 3 Oanna - 3HAUMTENIbHAS TUHAMUKA.

OrneHKa MpeIMETHBIX Pe3yIbTaTOB OCYLIECTBISETCS M0 UTOTaM WHAWBUAYAJIBHOTO W (PPOHTAIBEHOTO
ornpoca O0OYYarOMMXCs, BBIMOJHEHHUS CaMOCTOATENFHBIX paboT (M0 TeMaM YpPOKOB), KOHTPOJBHBIX paboT
(BXOJHBIX, TEKYIIMX, MPOMEXKYTOYHBIX, WTOTOBBIX) M TECTOBBIX 3amaHuil. [Ipu oOleHKe mpeaMeTHBIX
pe3yIbTaTOB YUYUTHIBACTCS YPOBEHb CAaMOCTOSATEIFHOCTH OOYJaroImerocs M OCOOCHHOCTH €ro Pa3BUTHSL
Kpureprn olleHKH TPEIMETHBIX pPe3yabTaTOB 3a YCTHBII OTBET:

Oyenka «5» cTaBUTCS 00y4arOIEMYCsl, €CJIN OH:

- nMaéT TpaBWIBHBIE OTBETHI HAa BCE IOCTABICHHBIE BOIPOCHI, MOXET IMOATBEPAWUTH MPAaBUIBHOCTH
OTBETA MPEIMETHO MPAKTUICCKUMU JICHCTBHSIMU;

- TPaMOTHO CTPOHT MPEIOKEHHS,

- aJIeKBaTHO UCTOJB3yeT TEPMUHOJIOTHIO;

- yMeeT MOJABOANTH UTOTH.

Oyenka «4» cTaBUTCS 00yUJaIOIMIEMYCs, €CITH:

- TP OTBETE JOMYCKAET OTAEIbHbIE HETOYHOCTH, OTOBOPKH, HY)KJIA€TCS B JIOTTOJHUTEIHHBIX BOTIPOCAX,
MTOMOTAIOIINX €My YTOYHUTH OTBET;

- JIOTYCKaeT He3HAYHUTENbHBIC PEUEBbIE OIMOKH;

- YaCTUYHO HCIOJIb3YEeT TEPMUHOJIOTHUIO;

- TOJBOJUT UTOTU C HE3HAYUTEILHON MOMOILIBIO YUUTEJIS.

Bce HenouéThl yueHUK MCHpaBisieT MPU HE3HAYUTENbHOUN MOMOIIM YYUTENs, €CIM YYEHHUK B XOJe
OTBETa 3aMEYaeT U CAMOCTOATEIbHO HCIPABISET JOMYIIEHHBIE OIIUOKU, TO €My MOXXET ObITh MOCTaBJIEHA
OIICHKA «5».

Oyenka «3» cTaBUTCS 00yJarOMIEMYCsl, €CIIA OH:

- TPy TOMOINM YYUTENs WIM y4dalluxcsl JaéT MpaBUIbHBIE OJIHOCIOKHbIE OTBETHI HA MOCTABIICHHBIC

BOIIPOCHI;

- B pEeYH HE HCIOJIb3YeT U3YUEHHYIO TEPMHUHOJIOTHUIO;
- TMOJBOJUT UTOTH TOJHKO IMPU MAKCUMAJILHOM MOMOIIY YUUTEI.

Oyenka «2» - HE CTaBUTCHL.

Oyenka nucb MeHHbIX OMBEEMoas.

Oyenka «5» cTaBUTCA - IPH CAMOCTOATEIHLHOM 0€30ITMO0YHOM BBIMIOTHEHUN BCEX 3a/IaHHIA.

Oyenka «4» CTaBUTCS - IPU BHITIOJHEHUH 33/IaHUH, B CITydae IBYX HErpyObIX HEAOUYETOB UITU OJTHOU
OLIMOKM; TOMyCKAEeTCA He3HAYUTENIbHAS MOMOIIb YUUTEIS.

Oyenka «3» CTaBUTCS — Mpu 0Oojee IBYX TpyObIX HEIOYETOB W OJHOM OIIMOKH BBIMOJHEHHBIX
3aJlaHu#; PU UCIIOJIb30BAHUU IPEUMYIIIECTBEHHOW MOMOIIY YUUTENs, MaTepuaia yueOHuKa.

Oyenka «2» - He CTaBUTCSL.



V. YYEBHO-METOIUYECKOE OBECIHHEYEHHUE OBPA30OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* Xumus, 8 xiacc/ I'abpuensu O.C., Octpoymos W.I'., Cragkos C.A., AknronepHoe o0mmectBo «M3marensctBo «IIpocemenne

* Xumus, 9 xitacc/ I'abpuensa O.C., Octpoymos U.T'., Cnaakos C.A., AknrioHepHoe obmiectBo «M3marenbctBo «IIpocBenieHne»
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