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ITosicHuTeILHAS 3aNMUCKA

PabGouass mporpamma mo XuUMHH Ui OOydaromuxcs 8 Kiacca SIBISETCS YacThiO OCHOBHOM
o0pa3oBaTenbHOI POrPaMMBI OCHOBHOTO o01iero o0Opa3oBaHUs MyHUIIMTTaTTBHOTO
o0mIeo0pa3oBaTebHOr0  yupekaeHuss  KOHCTaHTHHOBCKOM cpeaHen IIKOJIBI TytaeBckoro
MYHHIIMIIATILHOTO paiioHa, yTBepxkaéHHoM npuka3zom ot 30.08.2019 roga Ne471/01-02 «O6 yTBepx’aeHUN
HOBOW pelaKkIi OCHOBHOHN 00pa30BaTeIbHOM IMTPOrpaMMbI OCHOBHOT'O OOIIETO 00Pa30BaAHHMSI.

HcxomapiMu JOKYMEHTaMH JIJISL COCTaBJICHHS pabodveid MPOrpaMMEbl SIBUITHCH:

1. denepanbHBI TOCYIApPCTBEHHBIN 00pa30BaTEebHBIN CTAHIAPT OCHOBHOTO O0IIEr0 00pa30BaHHUS
(yrBepxkaéH npukazom MunobOpHayku Poccuu Ne 1897 ot 17 nexabps 2010 rozga).

[D71eKTpOHHBII pecypc] — Pexum JOCTyIa:
https://docs.edu.gov.ru/document/8f549a941631319a917f5532748d09fa/ 2. IlpumepHass ocHOBHas
oOpa3oBaTenpHas MporpaMMa OCHOBHOTo oOmiero oOpaszoBanus. OmoOpeHa perneHueM QeneparbHOTO
y4e0HO-METOIMYECKOT0 00BeUHCHHS 110 00memMy oOpa3oBaHuio (rporokos ot 08 ampens 2015 r. u B
penakiuu  mporokona Ne 1/20 ot 04.02.2020 denepanbHOro yueOGHO-METOIUYECKOTO OObEIUHEHUS 110
obmiemMy oOpa3oBaHuI0) [ DIEKTPOHHBIN pecypc] — Pexxum nocryma:
https://fgosreestr.ru/registry/noon_ooo_06-02-2020/

3. [Tpuka3z MunucrepctBa npocseuieHus: Poccuiickoit denepanuu ot 20.05.2020 Ne 254 "O6
YTBEP)KIACHUH (PeepaibHOTO TIepedHsl YYeOHUKOB, JOMYIMEHHBIX K HCIOJB30BAHUIO TMPH peaTH3aIiiu
UMEIOIUX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTENbHBIX MPOTpaMM HA4aJbHOTO OOIMIEro,
OCHOBHOTO  OOINEro, CpeaHero oO0mero oOpa3oBaHUsS  OPraHHW3AIUSAMH,  OCYIICCTBIISIFOIIHMHU

o0pa3oBaTeNbHYIO JIeATeIIbHOCTD" [DneKkTpoHHbIN pecypc] - Pexxum JOCTyIa:
https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/
4. OcHoBHast ~ oOpa3oBaTelbHasg  MporpaMMa  OCHOBHOrO  o0mero  oOpa3oBaHUS

MyHununagbHoro  o0ueoOpa3oBaTebHOTO  yupexaeHuss KOHCTaHTMHOBCKOW — CpelHEH  IIKOJIBI
TyTaeBckOro MyHUIMIATBHOTO paiioHa (yTBepxkaeHa mpuka3zom aupektopa Nel68/01-09 ot 31.08.2020
roja)

5. Astopckas nmporpamma (I'abpuernsu O. C. Xumusi: 8 — 9 kiaccer: mporpammsel. — M.: llpoda,
2017.)

6. VYuebnsiii mman MOY Koncrantunosckas CII na 2023-2024 yueOnblii 1O

7. Kanenmapusenii yaeOusnii rpapux MOY KoncrantunoBckas CIII wa 2023-2024 y4eOHBII
roj

Pabouas mporpamma coctaBieHa Ha 68 uacoé B rox u3 pacyera 2 yaca B HEAETIO, U3 HUX
TUTAHOBBIX KOHTPOJIBHBIX PadoT — 4, MpaKTUIeCKuX padboT — 8.

Jns peanu3anuu naHHOW pabodell MporpaMMbl HMCHOJIB3YETCS MaTepualbHO-TEXHHUYECKas 0Oasza
Ilentpa o0Opa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOW HampaBieHHOCTH «Todka pocTay.
JlaGopaTopHble ONBITBI M JIEMOHCTPAIIMOHHBIE HKCIEPUMEHTHI, OO0O3HAUYEeHHBIE acTepuckoM (*),
MIPOBOJISATCS C MCIIOJIb30BaHNEM U poBoii Taboparopun Releon n Habopa 1aT4nKoB.

s peanuzanuu paboueit nporpaMMel ucnoias3yercss Y MK, B cocTaB KOTOPOro BXOAUT y4eOHUK:

INabpuensn, O.C. Xumus. 8 knace: yueonuk / O.C.I'abpuenss. — 5-e uzf., crepeoruil. - M. : JIpoda,

2016.—-287, [1] c. : un.
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INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOIPAMMLBI [10 XHMMHWU HA VYPOBHE
OCHOBHOI'O OBHLIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3VJIbTATbI

JluuHOCTHBIE pe3yNbTaThl OCBOEHUSI MPOTPAMMBI OCHOBHOT'O OOILEro 0Opa3oBaHUs OCTHTAIOTCS B
X0Jle O0O0y4YeHMs] XUMHHM B €IUHCTBE Y4e€OHOM M BOCIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUU C
TPAAUIUOHHBIMH POCCUNCKUMU COLMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU
B 00mIecTBE MpaBUIaMH X HOPMaMH TOBEICHUS M CIIOCOOCTBYIOT IPOIIEcCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
Y COLIMATHU3AIUU 00YYaroINXCs.

JInuHOCTHBIE pE3yJabTaThl OTPaXKalOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMA U PACHIMPEHUE OIbITAa IEATEIbHOCTU HA €€ OCHOBE, B TOM YHCIIE B
4acTH:

1) maTpuOTHYECKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS] K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJENHUIO,
MOHUMAaHUS 3HAYEHUS XMMUYECKOM HAayKu B JKU3HH COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTH BIAACTh
JIOCTOBEPHOU MH(OpMAINHEH O MEePEeIOBBIX JTOCTHKCHUSX U OTKPBITHSIX MHUPOBOW M OTEYECTBCHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaX/1aHCKOr0 BOCIIUTAHMUSL:

MPEACTABICHUS O COLMAIbHBIX HOPMAax M IMPaBHJIAX MEXIMYHOCTHBIX OTHOLIEHUN B KOJUJIEKTHUBE,
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, Y4EOHOUCCIIEI0BATEIbCKOM, TBOPUECKON U
JIPYTUX BUJAX JOESTENbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM NEATENbHOCTH MPU BHITOTHEHUH
y4eOHBIX, TIO3HABATENBHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKHUX OKCIHEPUMEHTOB, CO3JaHUU Y4eOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO U B3aWMOIIOMOIIIM B IpOLiecce 3TON y4eOHOH NeaTeabHOCTH,
TFOTOBHOCTH OIICHMBAaTh CBOE IOBEJEHHE M IIOCTYNKU CBOMX TOBapHILEH C MO3ULIUU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMSI OCIEACTBUI MOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MMO3HAHMUS:

MHUPOBO33PEHUECKHE TPEJACTABICHUS O BEIIECTBE MU XMMHUYECKON peakIMu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKH U COCTaBIIAIOIIME OCHOBY JUISl TIOHMMaHUSl CYLUIHOCTHU HAy4yHOU
KapTUHBl MHpA, TMPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOMABI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOJHON CPesloil, O poJiv XMMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJY4Y€HHE HOBBIX 3HAHUN MO XUMHH, HEOOXOJIUMBIE
s OOBsSCHEHHWS HAONIONAaeMbIX TIPOIIECCOB W SABICHH, I03HABATEIbHOH, HWH(POPMALMOHHON U
YUTATEIbCKON KyIbTypbl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSITEIbHONH pPa0OTHl C Y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHI0 M TO3HAHMIO, JFOOO3HATENbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOM U  HCCIEAOBATEIbCKOM JIeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHs 00Y4YEeHUs B ajlbHEHUIIEM;

4) hopMupOBaHUS KYIbTYPHI 310POBbS:

OCO3HAaHHE IIEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/I0pOBbIO, YCTAaHOBKM Ha
3I0pOBBIM 00pa3 JKU3HU, OCO3HAHWE TOCIEACTBUI W HENPUATHE BPEAHBIX MPUBBIUEK (YMOTPeOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypeHUs1), HEOOXOIUMOCTH COOJIIOJICHUS TIPABHJI OC30MMACHOCTH MPU OOPAICHUH C
XUMHYECKHMHU BEUIECTBAMH B OBITY U pealbHON )KU3HU;

5) TpyZIOBOTO BOCIIUTAHUS:

UHTEpEC K MPaKTUYECKOMY HM3Y4YEHHIO Mpodeccuil U TpyAa pa3IuyHOro poja, YBaKEHUE K TPYAY H
pe3yJsibTaTtaM TPYI0BOH 1€ATENbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHBIM BBIOOP WHAMBHUAYAIbHON TPAaeKTOPUU MPOJOJKEHHS O0pa30BaHMsI ¢ Y4ETOM JIMUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCIEUTHON
npodeccHoHaNbHON AEATETbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTb aJlallTUPOBATHCS B
npodeCCHOHATBLHON cpesie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTMUYECKHU LieJ1eco00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOUYHUKY >KM3HU Ha 3eMJle, OCHOBE €€
CYLIECTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0pOBOTO M 0Oe3omacHOro o0Opasza »KU3HU, OTBETCTBEHHOE
OTHOIICHHUE K COOCTBEHHOMY (DU3MUYECKOMY H IICUXUIECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS



MpaBHJI 0€30MaCHOTO MOBEIeHUs TPU paboTe ¢ BELIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOXKAIOUINX 3/I0POBBIO
U KU3HHU JTI0JICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUWs, IIOJIy9aeMble TPH W3yUYCHWW XUMUU, I PEIICHHS 3ajad,
CBA3AHHBIX C OKpPYXalolled MPUPOJHON Cpefoi, JUisl MOBBILIEHUS YPOBHS SKOJOTMYECKOW KYJbTYpHI,
OCO3HAaHUs TI00ATBHOIO XapaKkTepa SKOJIOTHUSCKUX MPOOIeM U MyTel UX PElIeHUs] TIOCPEICTBOM METO/I0B
XUMHUHU, OKOJOTMYECKOIO  MBILIUIEHUS, YMEHUSA PYKOBOACTBOBAaTbCA MM B  II03HABaTEJIbHOM,
KOMMYHUKATUBHOMN U COIIMAJIbHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3VJIbTATbI

B cocraBe MCTAIMPCAMCTHBIX PC3YJIbTATOB BBIACIAIOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA
oOLIeHayYHbIC MOHATHS (3aKOH, TEOpHs, NPHUHILIMI, TUIOTe3a, (akT, chucTreMa, MPOIEecC, IKCIECPUMEHT U
APYroe.), KOTOPbIC MCHOJb3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX MpEIMeTax W MO3BOJIIOT Ha OCHOBE
3HAHUI M3 AITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAYYHOW KapTHHE MHpA, H
YHUBEpCAJIbHbIE y4yeOHbIE JAeWCTBUA (IO3HABaTEJbHbIE, KOMMYHHUKATHUBHBIE, PErYJISTHUBHBIE), KOTOpPbIE
obecrieunBar0T (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEILHOMY IUIAHUPOBAHHUIO U OCYIECTBICHUIO
y4eOHOH e TeNFHOCTH.

[To3HnaBaTenbHBIC YHUBEPCAIBHBIC YICOHBIC ICHCTBUS

bazoBsbie toruyeckue aeicTBuU:

YMEHHUS HCIIOIH30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPH OCBOCHHUH 3HAHUW: PACKPHIBATH CMBICI
XMUMHAYECKUX TMOHATUN (BBIACISATh UX XapaKTepHbIC NMPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JPYTUMHU
MOHSATHUSIMH ), KCIIOJIb30BATh MOHATHS 111 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHHIA, BRLIOUPATh OCHOBAHUS
U KPUTEPUU [UIsI KIACCU(DUKAINMM XHUMHYSCKUX BEIIECTB M XHUMHUYCCKHX pEaKlWl, YCTaHABJIMBATH
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEKIY OOBEKTAMH H3YYCHHUsS, CTPOHMTH JIOTHUECKUE PACCYXKICHUS
(MHIyKTUBHBIC, JICTyKTUBHBIC, TI0 aHAJIOTHH ), JACJIATh BBIBOJIBI U 3aKITFOUCHUS;

YMEHUE TPUMEHSITh B TpoOIlecCe TMO3HAHUS TMOHATUS (TIPEJMETHBIE W  METalPEIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH, HCIIOIh3yeMbIe B XUMHH, TIPEOOPA30BLIBATH IIIMPOKO MIPUMCHSICMEIC B
XMMHU MOJICIIbHBIC TIPEICTABICHUS — XMMHUYCCKHHA 3HAaK (CHMMBOJI JIEMEHTA), XUMHUYECKas (Qopmylia u
YPaBHCHHE XWMHUYECKOW PEAKIUU — MPH PEIICHUH Yy4eOHO-NO3HABATEIBHBIX 3a7a4, ¢ Y4ETOM I3THX
MO/ICJIbHBIX MPEICTABICHHUI BBISABIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH U3y4aeMbIX 00bEKTOB
— XUMHWYECKHX BCIISCTB M XHMHUYCCKUX PEAKIUH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-
CJIC/ICTBEHHBIC CBSI3U M TPOTHBOPEUUS B M3YYaEMbIX IPOIIECCAX U SBICHHSIX.

bazoBble uccienoBaTenbCKue ACHCTBHS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHl B KAueCTBE HHCTPYMCHTA IIO3HAHMS, a TaKXKe B
KaueCTBE OCHOBBI JUIsl (GOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

PUOOPETEHHUE OIBITA IO TUIAHUPOBAHHIO, OPTraHU3AIMH U TIPOBEICHUIO YICHUYSCKUX YKCIICPUMEHTOB,
yMeHHe HaOII0aTh 32 X0JIOM IPOIECCa, CAMOCTOSTEIBLHO MPOTHO3UPOBATE €T0 Pe3yNbTar, (HOPMYITHPOBATH
0000IIIeHUsT W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIbITA, HWCCIEIOBAHMS, COCTaBIATh OTYET O
pojeTaHHoi padore.

Pabota ¢ nuadpopmanmeii:

YMEHHE BBIOMPATH, aHAIM3UPOBATh M MHTEPIPETUPOBATH WHPOPMAIUIO PA3THUHBIX BUIOB U (HOpM
MPEJCTABICHHS, IOJy4aeMyl M3 Pa3HbIX HMCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa XHUMHUYECKOTO
COJIEp)KaHUsI, CIPaBOYHBIC MOCOOMS, pecypchbl MHTepHETa), KPUTUYCCKU OICHUBATh MPOTHBOPCUUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSATh pPa3IMYHbIC METOABl W 3alpoChl TMPH IMOUCKE W OTOOpe HHPOpPMAIMH H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJIWUMBIX JIJISl BBINOJHEHHS YYEOHBIX M II03HABATEIbHBIX 3a/1au
ONpeAeN€HHOr0  TUMA, NPHOOpETEeHWE OmbiTa B  O0JACTH  HWCIOJB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSITeIbHO  BBIOMPATh ONTHMAJIbHYIO (GOpMYy TPEIACTaBICHUS HHPOpPMAMH |
WLUTIOCTPUPOBATh peIllaeMble 3a7a4i HECIOXKHBIMU CXEMaMH, JHarpaMMaMHu, IPpyruMu popMaMu rpaduku U
AX KOMOMHALIMSAMU;

YMEHHUE MCIOJIb30BaTh U aHAIM3UPOBATh B MpOIecCe YUCOHOH M MCCIIE0BATEIIbCKOM JEATEIbHOCTH
WH(OPMAIIMIO O BIMSHUHM IPOMBIIIICHHOCTH, CEIBCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSIHHE
OKpYIKaromIe IPUPOIHOHN CPEIbI.



KomMMmyHUKaTHBHBIC YHHUBEpPCAIbHBIC YIeOHBIC ICHCTBUS:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0J¢ auayiora u (MJIM) TUCKYCCHH) IO CYIIECTBY OOCYKIaeMOM TEMBI,
(GOopMyIIMPOBATH CBOM MPEIOKCHHUSI OTHOCUTEIIEHO BBIMOJTHEHUS TTPEITIOKESHHOM 3a/1a9H;

YMEHUSI TPEJCTABISATh MOJYYCHHBIC pE3yJbTaThl IO3HABATEIBHON JEATCILHOCTH B YCTHBIX U
MACBMEHHBIX TEKCTax; JeNaTh TPE3CHTAIMI0 PE3yJbTAaTOB BBIMIOJHEHUS XUMHUYECKOTO 3KCIICPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHOM PabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUS y4eOHOr0 COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TIO3HABATEIHLHOW W
WCCIICIOBATEIILCKOM JIEATEIHOCTH TPU PEIICHHHM BO3HUKAIOUIMX MPOOJeM Ha OCHOBe yuéTa OOIIMX
HWHTEPECOB M COTJIACOBAHMS MO3HIIHN (0OCYKICHNMS, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBI, KOOPIUHAIIHSI
COBMECTHBIX JICHCTBUH, ONPE/ICIICHUE KPUTEPUEB TI0 OLIEHKE KA4eCTBA BBITIOJHEHHOW PaOOThI U IPYTHE).

PerynsaTuBHbIe yHUBEpCaIbHbIC Y4EOHbBIE NCHCTBUSA:

YMEHHE CaMOCTOSITEJIBHO ONPENENATh LEIu  JEATENbHOCTH, IUIAHWPOBATh, OCYILIECTBIATS,
KOHTPOJIMPOBaTh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENBbHOCTb, BHIOMpaTh Hambosee
3¢ (deKTHBHBIE CIIOCOOBI PEIIeHUs y4eOHBIX M TIO3HABATEIBHBIX 33]]a4, CAMOCTOSTEIHHO COCTABISATH WIIU
KOPPEKTUPOBAaTh MPEII0KEHHbBIN AJITOPUTM ACHCTBUU NPHU BHITOJIHEHUU 33JaHUN C Y4ETOM MOJIyYEHHS
HOBBIX 3HaHUU 00 HN3y4aCMbIX 00BEKTAX — BCIICCTBAX M PCAKLUAX, OUCHUBATHL COOTBCTCTBHUEC IMOJTYYCHHOI'O
pe3ynbTaTa 3asBICHHOW LEIM, YMEHUE HCIIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, IMpEIaraéMble B
YCJIOBUH 3aJaHU.

I[NPEAMETHBIE PE3VIJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOEHHUIO 00s3aTENBHOTO COJEP)KaHUS, YCTAaHOBIECHHOTO
naHHOU (enmepanbHO paboyeii MPOrpaMMOi, BBIICISIFOT: OCBOCHHBIC OOYYAIONUMUCS HAy4YHBIC 3HAHUS,
YMEHHsI ¥ CIOCOOBI JeHcTBUM, criennduyeckue st IpeaIMETHON 00IacTH «XUMHUA», BUIBI JESTEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHUS, €ro WHTEPHPETALHH, MPEOOPa30BAaHUIO W TMPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX Y HOBBIX CHUTYaI[UsX.

K koHy oOyueHus B 8 Kiacce NpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSTUH: aTOM, MOJIEKYJIAd, XUMHUYECKUUA 3JIEMEHT, IPOCTOE
BEIIECTBO, CJIOXHOE BEILIECTBO, CMECh (OJHOpPOJIHAS W HEOIHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasT W MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas [J0JIA
XUMHYECKOTO JJIEMEHTa B COCAMHEHHM, MOJSIPHBIM O00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb,
MEKTPOOTPHUIIATEILHOCTD, CTETICHh OKHMCIICHUS, XUMHUYECKasl PEaKIvs, KIACCU(PUKAIIUS PEaKIUi: PeaKIuu
COCIMHEHUS, PEAKIMN PA3JI0KEHHS, PEaKIUU 3aMEIIEHUs, PEaKiuu OOMEHa, DK30- U JHIO0TEPMHYECKHE
peakuu, TerIoBor dPPEKT peakiuu, Sapo aToMa, dJIECKTPOHHBIA CIOW aTOMa, aTOMHAsi OpOUTAIb, PaJHyC
aToMa, XUMHUYECKasl CBs3b, MOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS CBs3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBas JA0JIs BellecTBa (IPOLEHTHAsI KOHLEHTPALKs) B PaCTBOPE;

HWJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYCCKHUX MMOHATHH U IMPUMCHATDH 3THU MOHATUA IMPU OIMMUMCAHUN
BCIICCTB U UX npeBpameHI/Iﬁ;

UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHHsS] (OPMYINl BEIIECTB U YPAaBHEHHH XUMHUYECKUX
peakuuii;

OIpPCACIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIMHECHUAX, CTCIICHb OKUCJIICHUA 3JICMCHTOB B
6I/IHapHI>IX COCAUMHCHUAX, IPUHAMJICIKHOCTD BCIICCTB K OHpe,Z[eHéHHOMy KJ1accy COG,I[I/IHGHI/Iﬁ 10 (bopMynaM,
BUJ XHUMHYCCKOU CBSI3U (KOBaJIeHTHaH n I/IOHHaFI) B HCOPraHUMYCCKUX COCANHCHUAX

packpsiBaTh cMmbici [lepuonnueckoro 3akona J[. M. MengeneeBa: neMOHCTPUPOBATh IMOHHUMAHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHUX 3JEMEHTOB OT MX nosioxkeHuss B llepuogmueckoit
CUCTEME, 3aKOHOB COXPAHEHHs MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YEHWS,
3aKoHa ABOrajpo;

OIUCBIBATh U XapaKTepH30BaTh TaOinuHyo (opmy I[lepuoandeckoil cUCTEMbl XMMHYECKHX 3JIE€MEHTOB:
pasnuyath MOHATHS «IJIaBHas moArpynmna (A-rpynma)» u «mobounas noarpynna (b-rpynma)», manbsie u
OoJsblIIME MEPUO/Ibl, COOTHOCUTh 0003HaueHUs, KOTopble uMmeroTcs B Tabmuue «llepuoguueckas cucrema



xuMmuyeckux osnemeHtoB J[. WM. MenpaeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsja sipa, oOliee 4YMCiIOo 3JIEKTPOHOB U paclpeseseHHe HX 10
AJIEKTPOHHBIM CJIOSIM);

KJ1accu(UIUPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMUYECKHE PeaKUHU (10 YUCITy U
COCTaBY y4YacCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY (D (DeKTy);

XapaKTCpUu3oBaTh (OHI/ICI)IBaTI)) O6IIII/IG XUMHYCCKHE CBOMCTBA BCIHICCTB PAa3JIMYHBIX KJIACCOB, IMOATBECPKAAA
OIMMCAHUC ITPUMEPAMU MOJICKYJISAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUYCCKUX peaKI.[HfI;

IIPpOrHO3UPOBATb CBOMCTBA BCHICCTB B 3aBHCHMOCTH OT HX Kad4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHLIX YCIIOBUAX,

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JOJIF0 XMMHUYECKOTO
aneMeHTa mo ¢GopMylie COEIMHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOAUTH PACUYETHI MO
YPaBHEHUIO XUMUYECKOU PEAKIINH;

MIPUMEHSITh OCHOBHBIE OIlEPAIIMK MBICIIUTEIbHON JAEITEIbHOCTU — aHaJIN3 U CUHTE3, CPaBHEHHE, 0000111eHue,
CUCTEMATHU3AIINIO0, KIAaCCU(HUKAIINIO, BHISBICHHE TPUYNHHO-CIEACTBEHHBIX CBS3€H — ISl U3yUYEHHUS CBONCTB
BEUIECTB M XMMHUYECKHX PEaKIHi, eCTECTBEHHO-HAYYHbIE METOJbI MO3HAHUS — HAOIIOJIEHUE, U3MEpPEHuE,
MOJICJIUPOBAHUE, IKCTIEPUMEHT (PEasIbHbIN U MBICIICHHBIN);

CJIEJIOBATh TPaBHUJIAM TIOJH30BAaHUS XHUMHUYECKOH TOCYHOH W J1ab0paTOpHBIM OO0OpYyIOBAaHUEM, a TaKXKe
npaBuUjaM OOpAICHHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBITOJHEHUIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB MO IOJIYYCHHUIO W COOMpPAHHIO ra3000pa3HbIX BEMIECTB (BOJOPOAA W KHCIOPOIA),
MPUTOTOBIICHUIO PACTBOPOB C OINPESIIEHHONW MAacCOBOH J0JIel pacTBOPEHHOIO BEILIECTBA, IIAHUPOBATH U
MIPOBOJNTh XUMHUYECKHE SKCIICPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYCH M KUCIOT C ITOMOIIBIO
WHIUKATOPOB (JakMyc, heHondranert, MEeTUIOPAHK U APYTHUE).

COJAEPXAHUE OBYYEHUA

8 KIIACC

[TepBOoHaYAIbHBIC XUMUYCCKUE TOHSATHUS

[Ipenmer xumuu. Ponb Xxumuu B KH3HU 4YeloBeKa. XUMHS B CHCTeMe HayK. Terma u BemiecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe COCTOSIHUE BemecTB. [IoHsITHE 0 METOIax MMO3HAHUS B XUMHUH.
UYuctele BemiecTBa U cMecu. CriocoObl pa3fiesieHus: CMeCei.

ATOMBI W MOJICKYJIBI. XUMHUYECKHE 3JeMEeHTBHl. CHMBOJBI XHMHUYECKUX 3JieMeHTOB. [IpocThie u
CJIOKHBIE BEIIEeCTBa. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumuueckasi popmysa. BaJeHTHOCTP aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlecTB. OTHocuTenbHas aromHass Macca. OTHOCHTeNbHAsh MOJEKyJspHas wmacca. MaccoBasi a0
XUMHYECKOTO JJIEMEHTA B COSAMHCHHUH.

KonnuectBo BemectBa. Monb. Monsipuas macca. B3auMocBsi3b KOJIMYeCTBAa, Macchl U YHUCIIA
CTPYKTYPHBIX €IMHHII BenecTBa. Pacu€rel o hopMynaM XUMUYIECKIX COCTUHEHUIA.

Ouznyeckue U XUMHUYECKHE SIBICHUSA. XUMHYECKas peakuus U e€ MpU3HAKU. 3aKOH COXPaHEHUs
Macchl BemIeCTB. XHWMHUYECKHe ypaBHeHHs. Kiaccudukamuss XUMHUYECKHX peaknuid (COeIuHEHUs,
pasoKeHHs, 3aMeIIeHUs, 0OMEHA).

Xumuueckuui sKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY10#, paBuiIaMu padoThl B Tabopatopuu U npuéMamu oOpalieHus ¢
1abopaTOpHBEIM 00OPYIOBAHUEM, U3yUYCHUE M ONMHCaHWE (PU3UICCKUX CBOMCTB 00pa3OB HEOPTaHHMYECKHX
BellecTB, HaOmofeHue (u3nueckux (MJIaBICHHE BOCKa, TasHUE IbJa, pacTHUpaHUE caxapa B CTYIIKE,
KHIICHWE W KOHJICHCAIWS BOJbI) M XHUMHYECKHX (TOPCHHE CBEYH, MPOKATMBAHUE MEIHOW ITPOBOJIOKH,
B3aMMOJICIICTBIE MeNla C KHCIOTOM) SBJICHMM, HaONIOJeHWe U OMNHMCAHHWE TMPU3HAKOB MPOTEKAHHUS
XUMHYCCKHX peaknuil (pa3jokeHHe caxapa, B3aMMOJCHCTBHE CEPHON KHUCIOTBHI C XJOPUAOM Oapwus,
paznoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoieiicTBre xemne3a ¢ pactBopom coiu menu (I1),
U3YYCHHE CIIOCOOOB pa3leieHuss CMECeil: C IIOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIMTAPUBAHUE,
TUCTHIUTSIIMS, XpoMaTorpadus, MpPOBEACHHE OYHCTKH IIOBAPEHHOW CONM, HAONIOJCHHE U OIUCAHHE
pe3ybTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE Mojelen
MOJIEKY (IIapOCTEPIKHEBBIX ).



Baxneiiune npeacraBuTean HEOPraHUUECKUX BEIIECTB

Bo3nyx — cmecs razos. CocraB Bo3ayxa. Kucimopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHue
KHCIIOpO/ia B NpHUpoje, (pU3nueckre U XUMHUecKkue cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kucnopoja. CriocoObl OMyYeHUs! KUCIOPO/ia B JIa0OpAaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B ipupoze. O30H — aimoTponHast MO (UKAIUS KUCTIOPOIa.

TemnoBoii 3pPexT XUMUUYECKON peaklny, TEPMOXUMHUECKUE YPaBHEHHUS, SK30- U IHIAOTEPMHUUYECKUE
peakruu. TOmIMBO: yroib U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHICHHE MapHUKOBOTO 3(dekra, pazpymieHne
030HOBOTO CJIOSI.

Bogopon — snmemeHnT M mpoctoe BemecTBo. HaxokneHue Boaopoja B IMpUpoAe, (U3NYECKUE U
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oMy4yeHusl. KucioTsl u comiu.

MousipHbIii 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Boga kak pacrBoputens. PactBopbl. HackllieHHbIE 1 HEHACHILIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEHIECTB B BoJe. MaccoBasi J0JIsl BEMIECTBA B PACTBOpPE. XUMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpUPOJE M B JKU3HU 4YelloBeKa. KpyroBopoT BOJbI B IPHUPOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYHMCTKA PUPOJHBIX BOJ.

Knaccudpukanus  Heopranmueckux — coeauHeHwit.  Okcunpsl.  Knmaccudukanus — OKCHIOB:
coneoOpasyroiue (OCHOBHBIC, KHCIOTHBIE, aM(DOTepHBIe) U HecosieoOpa3yromnme. HoMeHKIaTypa OKCHIIOB.
du3nueckre U XUMHYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcnoBanms. Knaccuukanuss ocHOBaHWH: IIENOYM W HEpacTBOpUMBIC OCHOBaHMA. HomeHkmarypa
ocHoBaHui. Du3nyeckue U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lonmyyenue ocHOBaHU.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnueckue U XMMUYECKHE CBOWCTBA
kucnot. Pan akrusnoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkuatypa cosneil. @uznueckue u XuMudyeckue cBoiictpa cosiell. [loaydyenue cose.

['eneTnueckas cBsI3b MEXKy KilacCaMl HEOPTraHUYECKUX COEIMHEHMI.

Xumuueckuui sKcnepumeHnm:

KaueCTBEHHOE OIpeAeNieHHe COJEp)KaHUs KUCIOpoJa B BO3JyXe, IONydyeHue, coOupaHue,
pacro3HaBaHHe U M3YYECHHE CBOMCTB KHCIOPOZa, HAOIIOAEHNE B3aMMOICHCTBHS BEUIECTB C KUCIOPOJIOM U
yCIIOBUSI BO3HUKHOBEHUS M TPEKpalleHusi ropeHus (moxkapa), O3HaKOMIIEHHE C 00pa3llaMH OKCHUIOB H
OMHCaHUE X CBOWCTB, MOJy4YeHUE, cOOMpaHue, paclio3HaBaHUE U M3YyUYE€HHUE CBOWMCTB BOAOpOJa (TOpeHue),
B3aumoJeiicteue Bomopoaa ¢ okcuaom wmeau (II) (BO3MOXKHO HCIONIB30BaHHE BHJIEOMATEPUAIIOB),
HabroIeHre 00pa3ioB BEIIECTB KOJTMUECTBOM | MOJIb, HCCIIEIOBaHNE 0COOEHHOCTEH pPaCTBOPEHUS BEIIECTB
C pa3nuM4YHOM pacCTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONPEAENIEHHOM MacCOBOM IOyl
pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJbBl C METAUIAMM (HAaTpueM MU KajbliieM) (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHATIOB), HCCIEIOBAaHUE OOpPa3[0OB HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAONIOZCHME HM3MEHEHMsI OKpacKM MHJMKATOPOB B pPAacTBOpax KUCIOT U LIEJIOYEH, HU3YUEHHE
B3aumojeiictBus okcuaa menu (II) ¢ pacTBopoMm cepHOM KHUCIOTBHI, KUCIOT C METalslaMH, pPEaKIuil
HEUTpaau3aluy, IOJyYeHUE HEPACTBOPUMBIX OCHOBAHUU, BBITECHEHHE OJIHOTO MeTajljla APYTUM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/1ay 1o Teme «BaxHellme Kiacchl HEOPraHUYECKUX
COCIMHEHUIY.

[lepuonnueckuii 3axkoH u Ilepuommueckas cucrema xumuueckux diaeMeHToB [[. M. Menneneesa.
Crpoenune aToMoB. XuMHuecKas cBsA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKLIUU

[lepBbie MOMBITKY KJIACCU(PUKALIUYA XUMHUECKHUX dJIeMeHTOB. [IoHsATHE O Ipynmax CXOIHBIX 3JIEMEHTOB
(LIen0YHbIE U LIEIOYHO3EMEIbHBIE METAILIbl, TAJIOI€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT
amoTepHbIC OKCUIBI U TUIPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema xumuyeckux sieMeHToB [ M. Menneneesa.
Kopotkonepuoanast u anuuHonepuonaHas (gopmsl [lepuonnyeckoil cUCTeMbl XMMHUYECKUX AJI€MEHTOB Jl.
N. Menneneesa. Ilepuonsl n rpynnsl. @U3NYECKUl CMBICT HOPSJAKOBOIO HOMEpa, HOMEPOB IIEpUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000J04YeK
aToMoB nepBbIX 20 xumuyeckux snemeHToB lleproanueckoit cucremsl 1. 1. MenneneeBa. Xapakrepucruka
XUMHYECKOI0 3JIEMEHTA 10 €ro nojoxeHuro B [lepuoanueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMMHYECKUX 3JEMEHTOB, METAUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIaM U MEPUOJIaM.

3nauenue llepuonnueckoro 3akoHa u Ilepuogmueckoil CUCTEMbI XMMHYECKUX 3JIEMEHTOB s
pa3BuTHs HayKu U npakTuku. . I. MenneneeB — y4€HbIN U rpak1aHUH.



Xumudeckas cBs3b. KoBalieHTHas (MOJdspHAs W HEMOJISIPHAs) CBsI3b. ODJIEKTPOOTPHIIATEIBHOCTH
XUMUYECKHX DJIEMEHTOB. MlOHHAs CBA3b.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lpomecchl OKHUCIEHUS U
BoccTaHOBJIeHHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckutl skcnepumenm:

M3y4eHHue O0O0pa3IOB BEIIECTB METANIOB M HEMETa/UIOB, B3aMMOJICHCTBHE THUIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT M MIEJIOYEH, MPOBEIACHUE OIBITOB, WJUIIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEaKIMi (TOpEHUE, PEAKIIUK PA3IOKCHHS, COCTUHCHHUS ).

Meorcnpeomemuvie cesa3u

Peanuzarust MEXNpeaMETHBIX CBS3CH INMPH M3YyYEHHH XMMHH B 8 KJIacCe€ OCYIIECTBIICTCS Yepe3
HCIIOJIb30BaHNE KaK OOIIUX €CTECTBCHHO-HAYYHBIX IMOHSATUH, TaK W TIOHATUH, SBIISIOIIUXCS CHCTEMHBIMH
JUTSL OTJICBHBIX ITPEJIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBeHHO-HAYyUYHbIE TOHSATHUS: HAYYHBIM (DakT, TUIOTe3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3,
KJIaccupuKamus, MEPUOIUIHOCTh, HAOIIOJCHUE, AKCIIEPUMEHT, MOJACIUPOBAHUE, H3MEPECHHE, MO/ICb,
SIBJICHHE.

dusmka: marepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIbI, PaJHMOAKTUBHOCTD,
MOJICKYJIa, DJICKTPUUECKHH 3apsii, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSHHME BEIIECTBA, Tas,
(hbU3UYECKHEe BETUYMHBI, SUHUIIBI K3MEPEHUsI, KOCMOC, TIAaHETHI, 3BE31b1, COJTHIIE.

buonorust: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE ITOPO/IbI, TIOJIE3HBIC HCKOIIAEMBbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.

Coaepikanue nporpaMmsl
Beeoenue (5 u.)

XHMHMS KaK 4aCTh €CTECTBO3HAHUS, HAyKa O BEUIECTBAX, UX CBOMCTBAX, CTPOCHHUHU M IIPEBPALICHUSAX.
[Ipenmer xumMuu. MeTonbl MO3HAHUS B XMMHH: HAOIIOJIEHUE, OMHMCAHUE, SKCIEPUMEHT, U3MEpPEHHE,
MozennpoBaHue. 1IoHATHE O XUMUYECKOM aHaIu3€ U CUHTE3E.

[ToHATHE O XMMHUYECKOM 3JI€MEHTE U (popMax ero CymecTBOBaHHS: CBOOOIHBIX aTOMaX, MPOCTHIX
U CJIOKHBIX BEILIECTBAX.

[IpeBpamenus BemectB. OTIuYMEe XUMUUECKUX PEaKUUN OT PU3NYECKUX sABICHUI. XemMouiusa u
xeModoOust. Posib XUMUM B )KU3HU YETIOBEKA.

Kparkue cBenenuss W3 ucCTOpUM BO3HUKHOBeHUsI xumuu. [lepmox anxumuu. Ilonsitue o
¢bunocopckom kamue. Xumus B XVI Beke, pazButue xumuu Ha Pycu. Poib OTeuecTBEHHBIX YYEHBIX B
CTaHOBJICHUM XUMUYECKON Hayku — padotsl M. B.JlomonocoBa, A. M.bytneposa, JI. U.Menneneesa.

XUMHYECKUN 3JIEMEHT, aTOM, MOJEKyla. 3HAaKM XUMHUYECKHX OJJIEMEHTOB. SI3bIK XUMUU.
Xumuueckas popmyna, uHaekcsl U kodddunuenTsl. [leproanueckas cuctemMa Kak €CTeCTBEHHOHAYYHAS
KJaccu(UKausl XUMUYECKUX AIIEMEHTOB. [ pyIIbl U IEpUOIbI IEPHOAMYECKON cucTeMbl. OTHOCHUTEIbHAS
aTOMHasi M MOJIEKYJIsIpHasi Macchl. ATOMHas €uHULAa Maccbl. MaccoBast 10JIsI XUMHUYECKOIO 3JIEMEHTa B
CJIOKHOM BELIECTBE.

Pacuemmnvie 3a0auu.

1. HaxoskIeHue OTHOCHTEIHHOW MOJISKYJISIPHOM MacChl BEIIECTBA TI0 €ro0 XUMHUYECKOH GopmyIie.
2. BoluncieHne MaccOBOH JI0JIM XUMHUYECKOTO JIEMEHTa B BEIIECTBE 110 ero (hopmyIie.
Ipaxmuueckas paboma Nel. IlpaBuna TeXHUKH 6€30M1aCHOCTH TP paboTe B XUMUYECKOM KaOWHETe.

[Tpuemsr oOpareHus ¢ J1aGOpaTOPHBIM 00OPYAOBAHUEM U HArpeBaTEIbHBIMUA IPUOOPAMHU.
Lpakmuueckas paboma Ne2. HabnroneHue 3a ropsiieii CBeYOoi.

Tema 1. Amomol xumuueckux 31emenmos (8 u.)

AToMBI KaK (popma CyIlIecTBOBaHUS XUMHUECKUX d1ieMeHTOB. Ctpoenue atoma. [lonstre o coctaBe
aToMa MU aToMHOro sjpa. PackpbiThe B3aMMOCBSI3M MOHATHN: MPOTOH, HEUTPOH, MAaCCOBOE YHCIIO.
JlokazaTelbCcTBa CIIOKHOTO CTPOSHUS aTOMa, OIBITH Pezepdopaa.

OnekTpoHbl. CTpoeHHe SJEKTPOHHBIX 000J04YeK aToMOB 3JeMeHTOB Nel-20. M3orombl. 3apsia
aTOMHOTO sifjpa. DPU3NYECKUIl CMBICH MOPSAKOBOrO (aTOMHOTO) HOMEpa, HOMEpa IMepuojia U HoMepa



rpynnsl (s snemMeHToB A-rpynm). IloHsaTne o MeTammnyecKuX M HEMETAJUIMYECKHX CBONCTBaX
3JIEMEHTOB, PUYUHBI U3MEHEHHUS TUX CBOMCTB B MIEPUO/IaX U TPYyNIax Ha OCHOBE CTPOCHHUS UX aTOMOB.

Crpoenue monekysn. Bumbl xumudeckoil cBsizu. MoHBI, 00pa3oBaHHBIE aTOMaMU HEMETAIJIOB H
MeTasioB. MloHHass XuMHu4YecKas CBA3b.

BzaumopeiicTBue aToMOB HEMETAIZIOB MeXAy Cco0oi, oOpa3oBaHHEe KOBaJCHTHOW CBS3U.
DNEeKTPOOTpULATENBHOCTh aTOMOB. [loHsTHE O KOBaJeHTHON MOJSApHON cBsi3u. (CxeMbl 00pazoBaHUs
KOBaJICHTHOM, MOHHOM, METaIINUYECKON CBSI3EH.

Llemoucmpayuu.
Mojaenu aToMOB XMMHUYECKUX 3JIeMEHTOB. [lepumoanyeckas cucrteMa xuMmuueckux annemeHtoB [[. U.

Menpneneesa. IlopTpeTsl y4eHBIX — XUMHKOB.
Jlabopamopnuie onvimut.

1. sroroBnienue Mojenel MoJieKys OMHApHBIX COEMHEHUH.
Koumpoavuasa paboma Nel 110 TeMe « ATOMBI XUMAYECKUX DIIEMEHTOBY

Tema 2. Ilpocmuie éeuwgecmea (7 4.)

3HAKOMCTBO ¢ OOmMUMH (DU3HMUYECKHUMH CBOHMCTBAMU METADIOB M HEMETAJUIOB, MOHATHE 00
ajutoTponuu. BemiecTBa B TBEpAOM, XUIKOM M Ta3000pa3HOM cocTOsiHUM. [lojiokeHue MeTauioB U
HEMETAJIOB B MIEPUOJUYECKON cucTteMe. BaxkHelire mpocThie BEIIECTBA — METAJLIbI: JKeJI€30, AIFOMUHMUM,
KaJIbLMA, MarHuil, HATPUH, KAJIWM.

Baxkneiire npocTsie BelleCTBa-HEMETAUIbl: KUCIOPOA, BOJOPOA, a30T, cepa, (ocdop, yriepo.
AJIOTpOnHUs HEMETAIIOB.

KonudecTBOo BemiecTBa, MOJIb, MOJIIpHAs Macca M MOJIIpHBIH 00beM. KpaTHble eIUHHIIBI
KOJIMYECTBA BEIIECTBA (MHJLIUMOJIb U KHWIOMOJIb). Uncino ABoraapo. B3anMocBs3b GU3HKO-XUMHUUYECKHX
BEJIMYMH: KOJIMYECTBA BELIECTBA, MACChl M YMCIIA YACTHII.

Pacuemnvie 3a0auu:

1. Brruncnenue MOHHpHOﬁ MaCChl BCHOICCTB 110 XUMHNYCCKHUM (bopMynaM.
2. PacdeThl ¢ MCIOIL30BAHUEM ITOHATHH «KOJIMYECTBO BCIHICCTBA», «MOJIsIpHAad Maccay, ((MOJI?[pHI)If/'I
00BeM ra3oB», «IIOCTOAHHAsA ABoraz(po.

JHemoncmpayuu.
[Tonyuenue o3ona. OOpasubl O6emoro u kpacHoro docdopa. Hekoropbie MeTamuibl U HEMETaJUIbI

KoJIM4ecTBOM | Mojb. Mozens MOIIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.
Jlabopamopnvie onvimut.

3. O3HaKOMJIEHHE C KOJIICKIINECH METAJJIOB.
4. O3HaKOMJICHHE C KOJUICKIIMEH HEMETAJIIOB.
Tema 3. Coeounenusn xumuueckux ziemenmos (15 u.).

[ToHATHE O CTENCHU OKHUCICHHMS W BaJCHTHOCTH. YMEHHE HAXOIUTh BAJCHTHOCTH U CTCICHHU
OKHCIICHUs 1O (GopMysie BEHIECTBA, COCTaBIATh (POPMYIIbl OMHAPHBIX COCIWHEHUH IO BAaJCHTHOCTH U
cTeneHu okuciaeHus. OCHOBHBIC KJIACChl HEOPraHMYECKUX coequHeHuil. HomeHknaTypa HeOpraHu4ecKux
BemectB. CocTaB, Ha3BaHUs, KIACCU(PUKALNSA W TPEICTABUTEIN KIIACCOB: OKCHIOB, OCHOBAHHM, KUCIIOT,
COJICH.

AMopdHBIE M KpUCTAIUIMYECKHE BemiecTBa. MEXMONEKYIsIpHbIE B3aWMOACUCTBUA. THIIbI
KPUCTAJUTMYECKUX PEHIETOK (aTOMHAasi, MOJIEKYJspHas, WOHHAs, METaJUIMuecKasi), MX B3aUMOCBS3b C
BHJIaMH XUMUYECKOW CBSI3U U UX BIMSHUEM Ha (PU3HUECKUE CBOMCTBA BEIIECTB.

BemecTBa MONIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. [IpencraBieHue o 3akoHe TOCTOSTHCTBA
COCTaBa BEIIECTB.

Uwucrteie BemiecTBa U cMecd. [IpupomHbie cMecH: BO3IyX, MPHPOJHBIN Ta3, He(Th, MPUPOIHBIC
BoAbl. IIpuMepnl KUIKHMX, TBEPABIX, ra3000pa3HbIX cMecel. [loHsATHE «10sM», pacdeT MacCOBOW H
00BEMHOI J0JIM KOMIIOHEHTA B CMECH.

Pacuemnvle 3a0auu.




1. PacueTr MaccoBoii 1 00BEMHOH JOJIM KOMIIOHEHTOB CMECH BEILIECTB.
2. BpluucieHue MaccoBOM JOJM BEHIECTBA B PACTBOPE 110 HM3BECTHOM Macce pacTBOPEHHOTO
BEILIECTBA U Macce PaCTBOPUTEIIA.
3. BeluucieHne Macchl pacTBOPSIEMOTO BEIIECTBA W PACTBOPUTENS, HEOOXOTUMBIX IS
MPUTOTOBJICHHUSI ONPEICTICHHOM MacChl pacTBOpa C U3BECTHOM MAcCOBOM J0JIeH BelecTBa.
JHemoncmpayuu.

OO0pa3siupbl OKCHIOB, KUCIOT, OCHOBAaHMUN U cojieil. Moaenu KpUCTaNIMYeCKUX PEIIeTOK XJIOpuaa HaTpHs,
anmasa, okcuna yraepoaa (IV). B3peB cmecu Bogoposa ¢ Bo3myxoMm. CiocoObI pas/ieieHusi CMecei.
Omnpenenenue pH pacTBOPOB KUCIOTHI, HIETOUEH.

[pakmuueckasa paboma Ne3. AHanu3 NOYBEL U BOJEL.

Ilpakmuueckas paboma Ne4. IlpuroroBieHne pacTBOpa caxapa C 3aJaHHOH MacCOBOM JIoJei

PacTBOPEHHOIO BEWIECTBA.
Koumpoavuas paboma Ne2 1o teme «CoeqUHEHNST XUMUUECKUX DIIEMEHTOBY

Tema 4. Hsmenenusn, npoucxooauwue c eeuyecmeamu (11 4.)

dusnueckue SABICHUS M XUMHYECKUEe peakuuu. Dusndeckue sBICHUS B XUMHM (JIUCTHILIAINSA,
KpUCTAITN3AIMs, BBITAPHUBAHUE W BO3TOHKA BEIIECTB, IICHTPU(YTHPOBAHNUE).

[Tpu3Haku U yCIIOBUS MPOTEKAHMS XUMHYCCKUX peakinuid. [loHsTHEe 00 9K30- U SHIOTEPMHUUCCKHIX
peakuusx. Peakiusi ropeHuss Kak YacTHBIM Cllydaid S5K30TEpPMUYECKHX pEaKUui, MPOTEKAIIUX C
BBIJICJICHHEM CBETA.

3aKOH COXpaHEHHs] MacChl BEHIECTB. XUMHUECKHE ypaBHEHHs, KOI((UIMEHTH B ypaBHEHHSIX
XUMHUYECKUX PEaKIUil KaK OTHOIICHHSI KOJIMYECTB BEIIECTB, BCTYIMAIONIUX B PEAKLHI0 U 00pa3yroIIuXCs B
pe3ysibTaTe XUMHYECKOM peaknuu. [lepBoHaYalbHOE TIOHATHE 00 IEKTPOXUMHYECKOM PsiJie HAPSHKESHUH.
Brruncnenus mo XuMUYECKHM YPaBHEHHUSIM MacChl WM KOJIMYECTBA BEIIECTBA OJHOTO U3 Y4aCTBYIOLINX
WJTH TTOJTYYAFOIIUXCS COSIMHCHUN 110 U3BECTHON MAacCe MITU KOJIMYECTBY BEIIECTBA PYTOrO COCTUHEHUSI.

Kiaccudpukanus XuMAYeCKUX peakiuii. Peaknuu coequHEHMS, Pa3JIOKCHHS, 3aMEIICHUS, OOMEeHa
(Ha TpuMepe XUMHYECKHX CBOMCTB BOJbI). [loHATHE O peakmuu HeHTpalM3aluu. DK30TEPMHUYECKHUE,
SHIOTEPMHUUYECKUE, OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC, HEOOpAaTHMEBIE, 00OpaTUMBIC.
Pacuemnvle 3a0auu.

1. BpluncieHue no XMuMUYECKUM YPaBHEHHSIM MacChl WM KOJIMYECTBA BEIIECTBA 10 U3BECTHOW Macce
WJIM KOJIMYECTBY BEIIECTBA OJIHOTO M3 BCTYIAOIIUX B PEAKIIUIO BEUIECTB MM MPOAYKTOB PEAKIIHH.

2. Beiuncienne macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEeaKIuy, €Clid M3BEeCTHa Macca
HCXOIHOTO BELIECTBA, COAEPIKALLETO ONPEAEIEHHYIO 1010 IPUMECEH.

3. Brruncienne Macchl (KOJWYECTBA BEHIECTBA, 00beMa) MPOAYKTA PEAKIMU, €CIM U3BECTHA Macca
pacTBopa ¥ MaccoBasi 10Jisl PACTBOPEHHOTO BEIIECTBA.

Lemoncmpayuu.

[Ipumepsl Gpu3NYECKUX SIBICHUN: a) MJIaBieHue napaduHa, 0) Bo3roHka iozaa. [IpuMepbl XUMHYECKHUX

ABJIGHUN: a) ropeHue MarHusi O) B3aMMOJEHCTBHE COJITHOM KHCJIOTBI C MPaMOpPOM U MEJIOM; B)

nonyuenue ruapokcuga menu(ll); r) pacTBopeHHe NOMYyYEHHOTO THAPOKCHAA B KHUCIOTaX; 1)

B3auMmozeiicteue okxcuna wmenu(ll) ¢ cepHoit KHCIOTOM TIpHM HarpeBaHWM; €) pPas3JIoKEHUe

IIepMaHraHaTta KaJlu:d, )K) B3aUMOJICUCTBUEC paB6aBHeHHBIX KHCJIOT C MCTaJlllaMH, 3) Pa3JI0KCHUC
IEpOKCHUZa BOAOPpOaA.
Jlabopamopnvie onvimai.

5. IlpokanuBaHue MEQU B IUIAMEHU CIIUPTOBKH.
6. 3amerieHue Meau B pacTBope cyibdara meau (I1) sxene3zom.
7. IloMmyTHEHUE U3BECTKOBOW BOJIBI.

IIpakxmuueckas paboma Ne5. IIpu3Haky XUMHUYECKUX PEAKIIHI.

Koumpoavnas paboma N3 o TEME «XHUMUYECKHE peaKkIum»

Tema 5. Pacmeopenue. Pacmeopvi. Ceoiicmea  pacmeopoe  nekmponumoe (22 y)



PacTBopenue kak pU3NKO-XUMUYECKHI MpoIiecc, 3aBUCUMOCTh PACTBOPUMOCTH BEILIECTB OT TEMIIEPATYPHI.
[TonsiTHe 0 ruaparTax u Kpucramuioryaparax. HacellieHHble, HEHACBHIIEHHBIE U IIEPECHIICHHBIE PaCTBOPHI.
3HavYeHHE PACTBOPOB I MPHUPOJBI M CEIBCKOTO XO3sicTBA. PacyeT mMaccoBOMl 10JHM pacTBOPEHHOTO
BEILIECTBA B pacTBOPE.

DnexTponauTuyeckas auccoruanus. [IoHsTue 00 3IeKTPOIUTAX U HEIJEKTPOIUTAX, MEXaHU3M
JUCCOIIMAITUYU BEIIECTB C PA3IMYHBIM TUTIOM CBsi3U. Monbl. Katnonsl u annonsl. OcHoBsl TO/] B BHIE
YeTKUX MOJIOKeHUU. CTeneHb 3JIEKTPOTUTHYSCKON TUCCOIMAIINH, CHIIBHBIC B C1a0bIe 3JICKTPOITUTHIL.

HonHble ypaBHEHHUS peakKlHil, YCIOBUS MPOTEKAHHMsSI ITHUX pEAKIUi 1O KOHIA B CBETE HOHHBIX
MPEICTABICHUMN.

[TonsiTe O KHCIOTaX, OCHOBAaHUSX U COJIAX KaK Kjaccax JJIEKTPOJIUTOB, UX KiaccupUKalus IO
paznuyHbBIM npusHakaM. OOIIue CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE MOHHBIX MPEICTABICHUN.
Peakiiun nonHoro oOMeHa.

O60061eHne cBeeHuit 00 OKCUAax, UX KIacCU(pUKAIUU U XUMUYECKIX CBOICTBAX.

['eneTnyeckue psapl METAUIOB U HEMETAIOB. [ 'eHeTnyeckas CBA3b MEK/y KJIacCaMH HEOPraHUYECKUX
BEILIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC peaKuum. Oxkucnurens u BOCCTAHOBUTEIIb,
okuciieHne  u BoccranoBieHue. Cocrasienue ypaBaeHuii OBP MeTomoM a5iekTpoHHOTO OaraHca.
CBoiicTBa MPOCTHIX BEILIECTB, KUCIOT U COJIEH B CBETE MPECTaBICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIHSIX.

Lemoncmpayuu.

HcnbiTaHue BeIIeCTB M UX PacTBOPOB Ha 3JIEKTPONPOBOAHOCTb. 3aBHCHUMOCTH 3JIEKTPOIPOBOIHOCTH
YKCYCHOW KHCJIOTBI OT KOHIeHTpauuu. PactBopenme Oe3Bomnoro cynsgparta memm (II) B BOIE.
[Ipumeps! peakuus, HAYIIUX 10 KOHIIA.

JlabopamopHuie onvimut.

8. BzaumopmelicTBue pacTBOPOB XJIOPH/Ia HATPHUS U HUTpATa cepedpa.
9. Tlomy4yeHue HepaCTBOPUMOTO FMAPOKCHIA U B3AUMOICHCTBHE €ro ¢ KUCIOTaMHU.
10. B3aumoencTBre KUCIOT C OCHOBAHUSIMHU.
11. B3anmMoaelicTBHE KUCIOT ¢ OKCUIAMU METAJLIOB.
12. B3anmoaeicTBHE KUCIOT C METallIaMH.
13. B3aumonencTBrue KUCIOT C COJISIMU.
14. BzaumonencTBUe IeI04Yeil ¢ KUCIOTaMU.
15. B3aumonencTBue mieioueii ¢ OKCUIaMy HEMETAJLIOB.
16. B3aumonencTBre ie1oueii ¢ COISIMHU.
IIpakxmuueckas paboma Ne6. IoHHbIE peaKIUU.

IIpakxmuueckas paboma Ne7. YcnoBusi MPOTEKaHUSI XUMUYECKHX PEAKIIM B pacTBOPAxX SJIEKTPOIHUTOB J10
KOHIIA.

Ilpakmuueckas paboma NeS. CBoiicTBa KHCJIOT, OCHOBAaHHH, OKCHIOB U COJCH.

Konmponvnas paboma Ne4 10 Teme «IIEKTPOIUTHYESCKAS TUCCOLTAALIHS

BrinyckHHUK Hay4uuTCA:

* IOHUMATh:

— XUMHUYECKYI0 CUMBOJIHKY: 3HAKW XUMHUYECKUX 3JIEMEHTOB, (DOPMYJIbI XUMUYECKUX BEIIECTB, YPAaBHEHUS
XUMHYECKUX PEAKIIU;

— BQXHCUIIME XUMHYECKHE TIOHATHS: BEHIECTBO, XHUMHUYECKUW DIIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJIbHBIE AaTOMHAas M MOJICKYJISIpHAas MacChl, HOH, KaTHOH, AaHUOH, XHMHUYECKas CBsi3b,
ANEKTPOOTPHUIATEILHOCTD, BAJIGHTHOCTD, CTEIIEHb OKHCIICHUS, MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM,
pacTBOpbI, JJEKTPOJIUTHI W  HEAICKTPOIMUTHI, DJICKTPOJIMTHYECKAS JUCCOLMAIUSA, OKHUCIUTEIh U
BOCCTaHOBUTEJIb, OKUCJIIEHUE U BOCCTAHOBJICHHUE, OCHOBHBIE TUIIbI PEAKLIMI B HEOPTaHUYECKON XUMUU;



— (OpMYIHUPOBKM OCHOBHBIX 3aKOHOB U TEOPHUM XHMMHHU: ATOMHO-MOJIEKYJISIPHOTO Y4YEHHS;, 3aKOHOB
COXpPAHEHUsI MAcCChl BEIIECTB, IMOCTOSHCTBA COCTaBa BEIIECTB, ABOraipo; nepruoandeckoro 3akona /. M.
MeneneeBa; TEOPUU CTPOEHHUS aTOMa W YYEHHS O CTPOCHHUM BEIECTBA; TEOPHUH AJICKTPOJIUTUUCCKON
JUCCOLIMAIIMY U YUEHUSI O XUMHYECKOU peaKivy;

* Ha3bIBaTh:

— XUMHYECKHUE IJIEMEHTHI;

— COEJIMHEHMSI U3yUYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEIICCTB;

* OOBSACHSATD:

— (u3uyeckuil cMbICIT aTOMHOTO (MOPSIKOBOTO) HOMEpA XMMHUYECKOTO 3JEMEHTa, HOMepa TpPYIMIbl U

MepuoJia B MEPUOJNYECKON cucTeMe Xumuueckux simemeHToB . M. MenaeneeBa, K KOTOPBIM 3JIEMEHT

MIPUHAJICKUT;

— CYIIIHOCTb MPOIIecca IEKTPOIUTUIECKON JUCCOIUAIIUN U PEaKIIUii HOHHOTO OOMEHa;

* XapaKTepU30BaTh:

— XUMHYECKHE 3JIEMEHTHI (OT BOJOpOJa JO KajiblMs) Ha OCHOBE HMX MOJIOXKEHHUS B MEPUOAMYECKON

cucremMe xumudeckux osyemeHToB JI. M. MeHneneeBa W OCOOCHHOCTEH CTPOCHHS HMX aTOMOB;

B3aMMOCBSI3b MEXKIY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH HEOPTAHMYECKUX BEIIECTB;

— XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (MPOCTHIX BEIIECTB — METAIJIOB

U HEMETAJJIOB, COSAMHCHUIA — OKCHJIOB, KHUCJIOT, OCHOBAaHUH, aM(pOTEPHBIX OKCHJIOB U THAPOKCHUIOB,

coJieit);

* OIIPEACIIATh:

— COCTaB BEILIECTB M0 UX popMyam;

— BAJIEHTHOCTb U CTEIIEHHU OKHUCIICHUS 3JIEMEHTOB B COCIMHEHUHU;

— BUJIbI XUMUYECKON CBSI3U B COCTMHEHUSX;

— THUIBI KPUCTAIUTMYECKUX PEHIETOK TBEPABIX BEIIECTB;

— NPUHAJICKHOCTH BEIIECTB K ONPEeIEHHOMY KJIACCy COCIMHECHHUIA;

— TUIBI XUMUYECKHUX PEaKINil; — BO3MOXKHOCTb MPOTEKAHUS PEaKI[Uii HOHHOTO OOMEHa;

* COCTaBJISITh:

— CXEMBI CTPOEHUsI aTOMOB IIEPBBIX JIBAJALIATH JIEMEHTOB nepuoaudeckoit cucremsl 1. . Menneneesa;

— (QopMysIbl HEOPTraHUUECKUX COSAMHEHUI N3YYEHHBIX KJIACCOB BEIIECTB;

— YpPaBHEHMS XMUMHUYECKUX PEAKUUN, B TOM YHUCJIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C MOMOILBIO

METOa IEKTPOHHOTO OajaHca;

* 0e30macHO o0paIaThCs:

— ¢ XMMHYECKOH MOoCcy10i1 ¥ 1ab0paTOpHBIM 000pPYyI0BAaHUEM;

* IPOBOAUTH XUMHUYECKUI SKCIIEPUMEHT:

— TOJATBEPXKAAIONTUN XMMHUYECKHUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

* BBIYUCJIATH!

— MAacCOBYIO JIOJIF0 XUMUYECKOT0 3JIeMEHTa Mo GopMysie COeAMHEHUS,

— MAacCOBYIO JIOJIIO BEILLIECTBA B PACTBOPE;

— Maccy OCHOBHOT'O BEILIECTBA 10 U3BECTHOM MACCOBOM JI0JI€ PUMECEN;

— O00BEMHYIO JI0JII0 KOMIIOHEHTA ra30BOM CMECH;

— KOJIMYECTBO BEIIeCTBa, 00BEM WM MAacCy BEIIECTBA MO KOJIHMYECTBY BEIIECTBA, O0BEMY WIIM Macce

peareHTOB WJIU MPOJIYKTOB PEAKIIHNH;

* HCIIOJIB30BAaTh MPUOOPETEHHBIE 3HAHWUS M YMEHUS B TPAKTHUYECKON JCATEILHOCTH WM ITOBCEIHEBHOM
KU3HU: — s 0€30IacHOr0 OOpalieHHsl ¢ BELIECTBAMH W MaTepHallaMd B TOBCEIHEBHOH KH3HU U
IPaMOTHOTO OKa3aHUs NMEPBOM MOMOIIHU MPU 0XKOTaX KUCIOTAMH U IIEJI0YaMU;

— JUIs1 OOBSICHEHHS OT/ICTIBHBIX (PAKTOB M MIPUPOIHBIX SIBIICHUH;

— JUISl KpUTUYECKOM OIEHKH MH(POPMAITUH O BEIIECTBAX, UCTIOIB3YEMbIX B OBITY.

Buinycknux nonyuum 603mooicnocms HAyUUmuvcsl:



* Xapaxkmepuzo8ams OCHOGHbIE MemOoObl NO3HAHUSL XUMUYECKUX 00beKmos. Hablooenue, usmepeHue,
IKCHEPUMEHM, MOOeUPOBAHUE;

* paziuuams Xumuyeckue 00beKmol (8 cmamuxe):

— Xumuyeckue 21eMeHmbl U npocmule 8ewecmed,

— Memannvl U Hememaivl (U XapaKmepuzoeams OMHOCUMENbHOCMb NPUHAOIEHCHOCMU MAKUX 00beKmos

K MOt Uiy UHoU epynne);

— HeopeaHuyecKue coeOUHeHUs;

— 2UOPOKCUOBL (KUCTOPOOCOOepIHcaAyUe KUCTOMDbL, OCHOBAHUSL);

— OKCUObl Hecoleobpazyrouue u coreoopasyowue (KUCI0mHbvle, OCHOBHbLE),

— BAIEHMHOCMb U CIEeNneHb OKUCTEHUSL,

— cucmemamuyeckue U mpusuUaibHvle MepMUuHbl XUMUYECKOU HOMEHKIAMYPbl,

— 3HAKOBYI0 cucmemy 6 Xumuu (3HAKU U GOPMYIbl, UHOEKCbL U KOIPDuyuenmsl, CmMpyKmypHvle u

MONEKYNAPHbLE POPMYTIbL, MOJIEKVAAPHbIE U UOHHbIE YPAGHEHUs PeaKyull, NOJIHble U COKPAUEHHble UOHHbLE

VPasHeHUs: peakyuil, mepMoXumMuyecKue ypasHeHus, o003HaueHus CmeneHu OKUCIeHUs U 3apsaod UOHA 8

dopmyne xumuuecko2o coeOuHenUs);

* pasiuyams xumudeckue oovekmol (6 OUHaAmuKe).

— usuuecKkue u XumuyecKue CmopoHvl NPOYECco8 PACMEOPEHUsL U OUCCOYUAYULL,

— OKUCIUMENbHO-80CCMAHOBUMEIbHbIE PeaKyUU U peaKyuu

obMeHa;

— cXeMbl U YPABHEeHUs XUMUYECKUX PeaKyull,

* COOMHOCUMD:

— IK30MmepMudecKue peakyuu i peaKyuu 2openus,

— Kamanumuieckue u pepmenmamuervle peakyuu,

— Memaii, OCHOBHbIU OKCUO, OCHOBAHUE, COTb;

— HeMemai, KUCIOMHBIU OKCUO, KUCLOMY, COTb;

— cmpoenue amoma, U0 XUMUYECKOU C8:3U, MUNn KPUCMALIUYeCKOl peuémKu U usuieckue ceotcmed

gewyecmea;

—  HeobX00uUMOCmb  NPUMEHEHUs. COBPEMEHHbIX — Geujecmé U  Mamepuaniose u  mpebo8aHuil

300p08becOEPeHCeHUID;

* 8bI0GUSAMD U IKCNEPUMEHMATLHO NPOBEPSMb SUNOME3bl 0 XUMUYECKUX CEOUCMBAX 8eUieCmE HA OCHOBe
UxX cocmasa, CmpoeHust U NPUHAOIEIHCHOCIU K ONPEOelEHHOMY KIACCY (2pynne) eeuecmas;

* IPOCHO3UPOBANMb  CNOCOOHOCMb  BEWEeCmBd NPOsGIsMb  OKUCIUMENIbHbIE ULU  80CCIMAHOBUMENbHbLE
CB0LICMBA ¢ Y4EMOM CmeneHell OKUCTIeHUs IIEeMEHMO8, 8X00AUUX 8 e20 COCMAs, a Makxdce NPooyKmos
COOMBEMCMBYIOUWUX OKUCTUMENbHO-80CCIAHOBUMENbHBIX PeAKYULL,

* COCMasisimb YPAGHeHUsl peakyuil ¢ y4acmuem munuyHblX OKUCIumenell u 60CCmanogumenell Ha OCHOGe
NEKMPOHHO20 bananca;

* onpeodensams B03MONCHOCIb NPOMEKAHUSL XUMUYECKUX PeaKyull Ha OCHOBE 3eKMPOXUMULECKO20 pPia
HANpAXCeHUl Memaios, psaoa 21eKmpoompuyamenbHOCmy HeMemaiilos, madauybl pacmeopumMocmu u
Vuéma ycnosutl npo8edeHUst peaKyull;

* IPOBOOUMb PACUEMbI NO XUMUYECKUM POPMYLAM U YDABHEHUAM.:

— 07151 8618004 POPMYIbL COCOUHEHUSI NO MACCOBBIM OO0JIAM IJIEMEHMO8,

— 0J1 NPUCOMOBIEHUL PACMBOPA C UCNOTIL30BAHUEM KPUCALIO2UOPAMO8,

— ¢ ucnonvzosanuem npasuia Ieti-Jlroccaka 06 00bEMHBIX COOMHOUWEHUSX 2A308;

— C UCNOTIL30BAHUEM NOHAMUL (KMOJIbY, «KMMOAbY, «UUCIo A602a0poy;

* IPOBOOUMb  XUMUYECKULL  IKCHEPUMEHM C HEeYKOCHUMENbHbIM — COONI00eHUeM NPAsuil  MexXHUKU
bezonacnocmu:

— NpU BbINOTHEHUU UCCTe008AMENLCKO20 NPOEKMA,

— 8 0OMAWHUX YCLOBUSX,



® UCnoJIb306ANb l’lpl/l06peméHHbl€ KJjlloyesvle KomneneHyuu O/l bINOIHEHUS npoekmoe u y’{€6H0-

uCCﬂec)oeamerbCKuxpa60m no U3y4eHuro 6’601201716, cnocobos noJjly4eHus u pacno3nasarnus eeuiecme,

* onpeoenams UCMOYHUKU XUMUYECKOU UHDOpMAyUU, Npe0Cmasisims CHUCOK UHGOPMAYUOHHBIX PecypCcos,
8 MOM YUCie U Hd UHOCIPAHHOM A3bIKe, 20MOBUMb UHDOPMAYUOHHBLI NPOOYKM U NPE3EHMOBAMb €20,

* 00BLEKMUBHO oyeHueambs uH¢OpMCll/;MIO 0 eewecmeax U XumuvecKux npoyeccax,

KpumudecKu

OMHOCUMbBCL K NCEBOOHAYYHOU UHPOpMAYUU, HEeO0OPOCOBECMHOU peKiame 6 CPeOCmeax MAaccos8oll
ungopmayuu;

* c030a8amv MOOenU U cxemvl OJisl peuleHus y4eOHbIX U NOZHABAMENbHBIX 3A0aY.

YuyeOHO-TEMAaTHUYECKHH IJIaH

Ne TeMbI KOJIB M3 HUX aabdopar| Oo6opynoBanue TP
n/n o KOHTPOJIbH | MPaKTHYeCK | OPHBIX
4aco | pix pador HX padoT ONBITOB
B
1 Beenenue 5 - 2 - JaT4yuk TemiepaTypbl
2 ATOMBI XUMHUYECKUX 8 1 - 1
9JIEMEHTOB
3 [IpocTeie BemecTBa 7 - - 2 JlaTumk
TEeMITepaTyphl
4 Coenunenus 15 1 2 - Hatuuk pH.
XAMHUYECKHUX DJIEMEHTOB JlaTuuk Temmneparypbl
5 H3meHenus, 11 1 1 3 JaTuuk Temneparypsl.
MIPOMCXOISAIIHE C Becsl aekTpoHHBIC
BEIIECTBAMU
6 PactBopenue. PactBopel.| 22 1 3 9 JlaTumk
CaoiicTBa pacTBOpPOB AJIEKTPONPOBOJTHOCTH.
3JIEKTPOIUTOB Jlatuuk
TEeMIEPaTyphI.
JlaTyuK onTHYECKOU
IJIOTHOCTH.
Hmozo: 68 4 8 15




TeMmaTH4yeckoe IJIaHUpOBaHUue

Ne Tema ypoka H3y4yaembie BONpochl JKCIEePUMEHT: Jomamnee
Ne . - 3ajaHue
n/n AE€MOHCTPAIMOHHBIH
JI. - 1abopaTtopHbIi
Beeoenue (5 uacoe )
1. | Ilpeamer xumumu. UYro n3yuaer xumus. [Ipocteie | . Komtekuuu uznenuit
BemectBa " CJIOXKHBIC BCIICCTBA. U3 AJIIOMHUHUA U CTEKIIA.
CBOMCTBA BEIIECTB.
Xumunueckuit aieMeHT. Gopmsl
CYILIECTBOBAHUS XUMHYECKOTO
JJIEMEHTA.

2. [IpeBpaienus XUMHYECKHE SIBJIEHUA UX Jl. 1B3aumoneiicTBue
BenlecTB.! Poib XUMUM B| OTJIMYME OT (PU3NYECKUX COJIIHOM KHMCJIOTBI €
YKU3HH YEJIOBEKA. sABJIEHUH. JJOCTMKEHUSI XUMUH H| MPaMOPOM.

UX IPaBUIILHOE UCTIONL30BaHue.| 2.JToMyTHEHHE
Hcropusi BOSHUKHOBEHUS 1 «U3BECTKOBOM BOMBI.
Pa3BUTHS XUMHUU. 3aKOH Hcnonvsyemcs
COXpaHEHUs1 MacChl BELIECTB. obopyodosanue Llenmpa
«Touka pocmay -
0amuux memnepamypol
3. | Ilpaktuueckue padotsr: | [IpaBuna T.b. nmpu padote B
Nel. ITpuemst XUMHYECKOH 1abopaTopHH.
oOpariieHus ¢ VY CTpONCTBO U UCTIOIB30BAHUE
n1a0opaTOpPHBIM 71a00paTOPHOTO 1ITATUBA.
060pyHOBaHUEM. [Tpuemsl paboThI co
Ne2 Hab6monenue 3a cnupToBKOil. CTpoeHue
ropsiLeii CBEUOi. IJIaMEHU. XUMUYECKast
nocyna.
4. | llepuoauyeckas O0603HauCHNE XUMUICCKIX

CUCTEMA XUMHUYCCKUX
anemenTtoB /l. U.
Menpeneena. 3HaKu
XAMHUYECKHX DJIEMEHTOB

aneMmeHToB. OOuiee
3HAKOMCTBO CO CTPYKTYpOH
tabymnel [. V1. Menaeneena:
MIEPUOBI U TPYIIIIHI.

! Peanusyetcs ¢ ucnonb30BaHMEM cpeJCTB 00ydenus u Bocrutanus Llentpa «Touka pocTay




5 | Xumuueckue Gopmyiel. | Xumuueckas popmya,
OtHOcHTENbHAS WHJEKC, KO3 PUIIMEHT, 3alucH
ATOMHAS 1 1 ureHue Gopmyi.
MOJIEKYJISIpHAs Macca OTHOcHUTENbHAS ATOMHAS
Macca. OTHOCHTENbHAs
MOJIEKYJIsIpHasl Macca.
Amomnas eounuya maccowl.
Tema 1. Amomwl xumuueckux 3nemenmos (8 uacos)
1 | OcuoBuble cBeaenus o | [Imanerapuas moaenb . Mogenu atoMoB
(6) CTPOCHHUH aTOMOB. CTPOEHUS aTOMa. XUMHUYECKUX
CocraB aToMOB. CocTaB aToMa: sIpo (IIPOTOHEI, | /IEMCHTOB.
HEHUTPOHBI) U IJIEKTPOHBI.
N3oTonbl. Xumuyeckui
AJIEMEHT.
2-3 | [lepuoguueckas DnekTpoHHas obonouka aroma. | J. [lepuognueckas
(7-8) | cucremMa XMMHUYECKHUX DHepreTuvyeckue ypoBHU CHUCTeMa XMMHYECKHUX
anemeHToB /. U. (3aBEpIIICHHBIH, anemeHTOB /. 1.
MenpeneeBa Ctpoenue | He3aBepuleHHbIN). CTpoeHue Menpeneena
ANEKTPOHHBIX 000JI0UYEK | IJCKTPOHHBIX 000JIOUCK
aTOMOB. aToMOB  nepBbIX 20
3JIEMEHTOB B IIEPUOINYECKON
cucreme 1. 1. Menneneena.
HN3menenue cBOMCTB
XUMHUYECKUX IJIEMEHTOB B
npezesiax MajblX EPUOI0B U
[JIABHBIX TTOATPYIIIL.
4 | Uonsl. Monnas HoHBI TON0KUTENBHBIE U
(9) | xummuyeckas CBSI3b. oTpuiarensusie. O6pazoBaHue
nOoHOB. MloHHAast XxuMHuueckas
CBS3b.
5 | KoBasieHTHas CBS3b. BzaumopeiictBue atomoB
10) 3JIEMEHTOB — HEMETAJLIOB
MEX1y COOOM.
KoBasieHTHas1 HenosipHas u
KOBaJICHTHAS MOJIAPHAs CBS3b.
DNEeKTPOOTPULIATETLHOCTb.
6 | Meramnueckas BsaumopeiictBue aTomMoB
(11) | xumuueckas cBs3b. METaJLIOB MEX Iy COOO0M —
o0pa3oBaHNe METANTUYECKOM
cBsa3u. O000IIEeCTBIIEHHBIE
ANEKTPOHBIL.
7 | O6006menue n Pemenus ynpaxuaenuit
(12) | cucremaTusanus IToaroroBka K KOHTPOJIBHON
3HaHui 10 TeMaM Nel U | paGore
No2
8 | KonrponwHas pabora
(13) | Nel.

2 PeanusyeTcs ¢ HCHOTB30BAHIEM CPEICTB 00yueHus 1 BocruTanus LlenTpa «Touka pocTay




Tema 2. IIpocmoie eéeuwgecmea (7)

(14)

[IpocTsle BemecTna -
METaJlIb.

[TonoxxeHue 3;1EMEHTOB
metaiioB B [1.C.X.3. JI.1.
Menneneesa

CtpoeHue aTOMOB METAJIJIOB.
OO6mume puznueckre CBOMCTBa
METAJIO0B.

J. Konneknust
METaJlIOB.

15)

[IpocTsle BemecTna -
HEMETaJUIbL.

[TonoxxeHue 31eMEeHTOB
HEMETAIIJIOB B IEPUOIUIECKON
CUCTEME.

CrpoeHue aTOMOB HEMETAIIJIOB
KoBanentnas HenonspHas
CBSI3b.

duzuyeckre CBONCTBA
HEMETAJUIOB. Antomponus.

J. Konnekuust
HEMETaJIOB.

3-4
(16-
17)

KonnuectBo BemecTsa

KonuyectBo BemiecTBa u
SIMHUIIBI €T0 U3MEPCHUSI:
MOJIb, MMOJIb, KMOJIb.
[TocTostnHast ABoraapo.

MousipHas macca.

. Hexoropslie
METaJlJIbl U HEMETAJLIbI
KOJIMYECTBOM BEILECTBA
1 Moub.

5-6
(18-
19)

MonspHslii 00beM
ra3os.

[TonsTne 0 MOJISIPHOM
oobeme razoB. HopmanbHble
ycioBusi. ClrieacTBUe 3aKoHa
ABoraspo. Brinonnenue
YIPaKHEHUN c
WCMOJIb30BAHUEM  TTOHSTHIA:
«00BEMY, «MOJIbY,
«KOJINYECTBO BEUIECTBAY,

«Maccay, «MOJISIPHBI 00BEM».

(20)

O06o061IEHNE U
cUcTeMaTu3alus 3HaHu’
10 TEME

((HpOCTBIC BCIICCTBA».

Pemenue 3ana4 u ynpaxxHeHHIA.
[IpoBepounas padora.

Tema 3.

Coeounenue xumuueckux nemenmos (15 uacoes)

€2y

CreneHb OKHCICHUS

bunapHbIe coeTuHEHUS.
IToHsiTHE O CTENEHH OKUCIEHHUS.
OmnpeneneHue CTereHu
OKHCJICHHUS B OMHAPHBIX
coennHennsax. CocTaBlieHUE
(hopMyITbI OMHAPHBIX
COEIMHEHHH 110 CTENEHH
OKHUCJIEHHS., OOIIUI cr1oco0 ux
Ha3BaHUSL.

J. OOpa3isl  OKCHIIOB,
XJIOPUJIOB, CYNb(HIOB.

(22)

Baxxueiimmne knaccel
OMHAPHBIX COCTUHCHHMIA.

Oxkcunipl U eTyune
BOJIOPOJIHBIE COCTUHEHUS:
CocraBiieHne XUMHYECKUX
dbopMyI1, UX Ha3BaHHE.
Pacuetsl o popmymnam
OKCH/JIOB.

JI. OGpa3iibl OKCHUIOB.
PactBopsI
XJIOPOBOJIOPOJA U
aMMHaKa.




3 OcHoBaHusl. Cocras u Ha3BaHue ocHoBaHu.| Jl. OOGpa3isl mienouei u
23) Nx xmaccuduxarms. HEPacCTBOPUMBIX
Nupukaropsl. OCHOBAaHHIA.
N3menenue okpacku
WHAUKATOPOB B
HIEJIOYHOM cpetie.
4 Kucnotsr. CocraB u Ha3Banue kucioT. Mx | JI. O6Gpa3iibl KUCioT.
24) knaccuukanus. Maaukatopsl. | U3MeHeHHE OKpacKu
WHJIUKAaTOPOB B KUCJIOMN
cpene.
Hcnonvzyemces
obopyoosanue Llenmpa
«Touxka pocmay -
oamuux pH
5-6 | Comu. CocraB u nomenknarypa | JI. OOpa3siisl coneil.
25 coneit. CocraBienue Gopmyn
- COJICH.
26)
7 O06006111eHE U Knaccudukamnms BELIECTB.
(27) | cucremaTuzauys 3HaHUW | YIIpa)KHEHUS! B COCTABICHUH
o teme «CoenuHeHuss | Gopmyn  BemiecTB 1O HX
XUMHYECKHX Ha3BaHMsM.  Pacuetsl 1o
AJIEMEHTOBY XUMHYECKUM (popmynam.
8 AmopdHbIC 1 Bemecrsa Monekyaspaoro | . Moaenu
(28) | kpucranuueckue CTPOCHUs. 3aKOH TOCTOSHCTBA | KPUCTAUINYECKHUX
BEIECTBA. BEIIECTB. Mounexynapnuie, PeIIeTOoK.
KpucTaminyeckue UOHHblEe, AMOMHbIe U
pEIIETKH. Memaniuyeckue
KpUcmaniuieckue  peulemku.
3asucumocms ceoticme
sewecms om muna
KPUCMANLIUYEeCKOL peulemKu.
9 Huctele BellecTBa U [Tonsitue o uncrom Bemectse u | . OOpa3isl cmeceii.
(29) | cmecu. cmecH, ux orauuue. [Ipumeps! | JI.2. Paznenenue cmecu
cmeceit. CriocoObl pa3zesieHus | PeYHOTro MmecKa u
cmeceil. OuncTKa BEIIEeCTB. ITIOBAPEHHOM COJIH.
10 | IIpaktuueckas pabota | AHaiu3 TOYBBl U BOXBL| Mcnonvsyemcs
(30)| No3 3 O¢opmienne paboTEL. obopydoeanue Llenmpa
«Touxa pocmay -
oamuux pH
11- | MaccoBas nois [Tonsatue o n051e KOMIIOHEHTA B
12 | KOMIIOHEHTOB U CMECU. | cCMecH. Brruncienue MaccoBoi
31 JIOJTM KOMIIOHEHTA B CMECH.
32)

3 PeanmyeTcs[ C UCTI0JIb30BAHUECM CPEICTB 06y‘ICHI/I$I " BOCIIUTAaHUA L[eHTpa «Touka pocTta»




13 | [Ipaktuueckas padora | [IpuroTtoBienue pactBopa
(33) | Neo5 caxapa ¢ 3aJaHHOM MaccOBOM
JI0JIEH PacTBOPEHHOTO
BellleCcTBAa. BrruucisTe maccy
caxapa W  00BeM  BOABI
HEOO0X0IMMBbIC TS
MPUTOTOBJICHUS PACTBOPA.
14 | O6o0O1eHne u Pemenue 3a1a4 u
(34) | cucremaTuzauus 3HaHui | ynpaxkuenuil. IloaroroBka k
1o Teme Ne2 u Ne3. KOHTPOJIbHOH pabore.
15 | KontposbHas paboTa
(35) | No2 o remam No2 u
Ne3.
Tema 4. Hzmenenusn, npoucxooawue c éeuwtecmeamu (11 uacos)
1-2 | SBnenus ¢puznveckue u | dusnueckue sserienud. | [A.I'openust maraus
36 xumudeckue.? Ilonstue 0 XUMHYECKHUX Bosronka iioga
- XUMHUYECKUE peakMy. | ABICHUAX M HX OTIMYME OT | [[naBieHue mapadpuHa
37) buznueckux ABJIEHUH. | JI, 4. OkucieHue Meau
XuMuyecKast PCAKIHA. | g yjjjaMeHn CIMPTOBKU
[Ipu3naku u YCIOBHUA | 5 TTomyTHEHHE
npOTeKziHI/I;I XUMIECKHX | oo 0Bl BOIBL 6.
peakuuid. DK30TEpMUUYECKUE U TMonyuenue
SHIOTEPMUUYECKHUE PEAKIINH.
YTJIEKUCIIOTO ra3a.
7. 3aMelneHue Meau
B pacTBOpe XJoOpHia
menu (1) kxenesom.
Hcnonvzyemces
0bopydosarue
L]enmpa «Touka
pocmay -  O0amM4uK
8bICOKOU
memnepamypol
3 | Xumnueckue 3aKkoH  coxpaHeHHs  Macchl | Hcnonvsyemcs
(38) | ypasuenus.® BEILIECTB. [TonsTne 0 | obopyoosanue Llenmpa
XUMHUYECKOM YPaBHEHUU. | « Toyka pocmay -
3HaueHue UHIEKCOB U QAMYUK 6b1COKOI
KOSQ)(bHuIEeHTOB. Cocrasnenue | ., . epamyp
ypaBHEHHUIA XUMHYECKHX
pEeaKuuii.
4- | Pacuetsl o Pemenne pacueTHbIX 3aj1a4.
5 XAMHUYECKAM
(39 | ypaBHEHUSM.
40)

4 PeanmyeTcs[ C UCTI0JIb30BAHUECM CPEICTB 06y‘ICHI/I$I 1 BOCIIUTaHUA L[eHTpa «Touka pocTta»
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6-7 | Tunbl XUMUYECKUX CymHocTtb peakuuii | J. Xumuueckue

(41 | peakuuii. pasioxeHus, COCITMHEHHUS, | peaKiMu Pa3IMYHbIX

- 3aMelIeHue u oOMeHa. | Tpmos.

42) Honuamue 0 cropocmu

XUMUYECKUX PeaKyul.
Kamanusamopwi. CocraBnenue
ypaBHEHUU peaxkuuit
YKa3aHHBIX TUIIOB.
8 Tumner  XUMUYECKUX XUMHYECKUE CBOMCTBA BOJBI.
(43) | peaknuii Ha mpUMepe Turbl XUMUYECKUX PEAKIUH.
CBOICTB BOJEIL.

9 [IpakTuueckas pabora | [Ipu3Haku XUMHYECKHUX

(44) | Ne4. peaKuHnii.

10 | O6001eHne Pewienue 3anau u ynpaxHeHUM.

(45) | cucrematusanus 3Hanui | [ToaroToBKa K KOHTPOJIBHOM

o Teme No4. pabore.
11 | KonrposbHas pabota
(46) | No3. mo Teme Ne4.
’
Tema 5. Pacmeopenue. Pacmeopui. Ceoiicmea pacmeopog 3neKmpoaumos.
OKucaumenvHo-60ccmanosumenvuvle peakyuu (22 uaca)
1 | PacTtBopenue kak | PactBopsl. ['mapartsr. . PactBopenue
(47) | pusuko — xummueckuit | Kpucramnoruapatsl. Ternossie | 6€3BOJHOTO
nporecc. Thmsl ABJICHUS [IPU PACTBOPECHUMU. cynbdara menu (11) B
pactBOpOB.® Hacspiiennsie, Henacoienssie | Boge. JI. [lomyuenue
u KPUCTAJUIOB COJNEH
MepEHaCHIIIEHHBIE (momarmrHsis pakTuIecKas
pacTBOpBI. 3HAUCHUE pabora).
pacTBOpOB.

2-3 | DaekTpoUTUYECKast DIIEKTPOITUTHI U . UcnpiTanue BeniecTB u

(48 | nucconmanus HERJIEKTPOJINUTHL. ux pacTBOpoOB Ha

- DIEKTPOTUTHIECKAS AIEKTPONPOBOAHOCTbD.

49) nuccormanus. Cmenens Hcnonvzyemcs
ouccoyuayuu. Cunvhvie u | obopyoosanue  Ilenmpa
cnabwvie 31eKmpoaumbl. «Touxa pocma» - damuux
Hucconmarus KUCIOT, 91eKMPONPOEOOUMOCU
OCHOBAaHUH U COJIEH.

4-5 | Uounslie ypaBHEHUS CymHocTs peakiui . Ilpumepsl peakuuu,

(50 | peaxmuii MOHHOTO OOMEHa U UIYIIHX 10 KOHLIA.

- YCIIOBHS MX IPOTEKAHUSA.

51) CocraBieHue MOJHBIX U
COKpAIICHHBIX HOHHBIX
YPAaBHEHUN PEaKLIUM.

Tabnuua pacTBOpUMOCTH
KHCJIOT, OCHOBAaHUH 1
COJIEH B BOJIE.

6 PeanmyeTcs[ C UCTI0JIb30BAHUECM CPEICTB 06y‘ICHI/I$I " BOCIIUTAaHUA L[eHTpa «Touka pocTta»




6 [IpakTudeckas padora Ne7 VYcnosus MPOTEKAHUS
(52) XUMHYECKUX PEaAKIU
MEXIYy pPacTBOpaMH
AJIEKTPOJIUTOB J0 KOHIIA.
7-8 | Kucnotsl, ux knaccuduxanus u | Onpenenenue kuciot kak | JI. 8. Peakuun
(53 | cBoiictga.’ 3JICKTPOJIMTOB. XapakTepHbIe IS
- Knaccudukanus kucnor PacTBOPOB KHCIIOT
54) 10 pas3JINIHbIM (constHOM M CepHOM)
npu3HakaMm. Tunudnsie IPHHAUISKHOCTD
CBOMCTBA KHCIIOT: BEILECTB K KJIACCy KUCIIOT.
B3aUMOJICHCTBUE UX C Hcnonvsyemes
METaJlIaMH, OCHOBHBIMH | oGopydosarue Llenmpa
OKCHIIaMH, OCHOBAHMAMU M| « Toyka pocmay - 0amyux
consAMH. Psn HanpsokeHus | pf
METaJJIOB.
9- | OcHoBanus, ux knaccudukanus | Onpenenenue ocHoBanuit | JI.9. peakiuu,
10 | ;4 cgoiicTBa.® KakK 3JIEKTPOJIUTOB. XapakTepHbIe JUIs
(35 Knaccndukauys pactBopoB menoyei JI.10.
- ocHoBaHu#. TunuyHsie TOTyYCHHE U CBOMCTBA
56) CBOMCTBA OCHOBAHUI; HEPaCTBOPHMOTO
B3aMMOJICHCTBHE C OCHOBAHWSL.
KHUCIIOTaMU (peakius Hcnonvsyemes
HEHTpanu3aum), obopyoosanue L{enmpa
B3aUMOJICHCTBHE IIEIOYCH | « Touka pocmay - damuux
C pacTBOpaMu COJIEH U pH
OKCHJIaMU HEMETAJIOB.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHHM.
11- | Okcuapl, UX K1accUpUKAIKII 1 CocTtaB OKCHUJIOB, UX JI. 12. Peakuuu
12 | cBoiicTBa KJaccuukanus XapakTepHbIC JJIs
(57 HecoJeo0pasyroue u OCHOBHBIX OKkcuaoB JI.
- coJieoOpazyronime 13. Peakiuu
58) (KUCIOTHBIE U OCHOBHBIE). | XapaKTEepHBIE JJIs
CBoiicTBa KUCIOTHBIX U KHCJIOTHBIX OKCHJIOB
OCHOBHBIX OKCHJIOB.
13- | Conn, ux cpoiicrBa.’ OrnpeneneHue cojiel Kak Hcnonvzyemces
14 3JIEKTPOJIUTOB. obopyoosanue Llenmpa
(59 XuMHuyecKue «Touxa  pocmay -
- CBOMCTBA COJIEH, damuux
60) 0COOCHHOCTH NIeKMPONPOBOOUMOCTIU
B3aUMOJICUCTBUS C
MeTaJlJIaMHU.
BzaumopeiictBue ¢
KHCJIOTaMU, IIeJI0YaMH 1
coisimMu (pabora ¢
Tabnunein
pPacTBOPUMOCTH)

7 PeanusyeTcs ¢ HCHOIB30BAHIEM CPEICTB 00yueHus 1 BocruTanus LlenTpa «Touka pocTay
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15 | I'enetnueckas cBsI3b MEXAY [IonsATHE O reHeTHYeCcKOU

(61)| xmaccaMu HEOPraHUYECKUX CBSI3M Ml TCHETHYCCKUX
COCTMHEHUI psAlax METAJIJIOB U

HEMETAaJIOB.

16 | Ilpaktuueckas pabora Ne8 CBoiicTBa KUCIIOT

(62) OCHOBaHMH, OKCUJIOB U
COJICH.

17 | O60o6menne u cuctemarusanus | BeimonHeHnue ynpaxHeHui

(63) | 3HaHMIt MO Teme Ne6. Ha TEHETHYECKYIO CBSA3b.

Pemenne pacueTHbIx
3a]a4 Ha BBIYMCIIEHUE 110
YPaBHEHMSIM PEaKLIUH.

18 | KonrponpHas pabota

(64)| No4
I1Io Teme Ne6.

19 | AHanu3 KOHTPOJIBHOM PabOTHI.

(65)

20- | OKHUCIUTENBHO- IloHnsTHe okucleHHE U

21 | BOCCTaHOBHUTEIIbHBIC PEAKIIUH. BOCCTaHOBJICHHE,

(66 OKHCJIUTEH 1

- BOCCTAHOBHUTEIIH,

67) onpezeieHUue CTeTeHU
OKHCJICHHS DJICMCHTOB.

22 | [Ipaktuueckas padorta Ne9. Pemenue

(68) AKCIEPUMEHTAIbHbBIX

3a1ad4.

KPUTEPUHM 1 HOPMbI OLIEHKH 3HAHUI OB YUAIOIIUXCSI
1. OueHnka ycTHOro oTBeTA.
OTmeTka «5»:
- OTBET IIOJIHBIM U IIPABUJIBbHBIM HA OCHOBAaHUU U3YYEHHBIX TEOPHIA;
- Marepuan H3JIOKEH B OIPEICICHHOW JIOTMYECKOW IIOCIIEIOBATEIbHOCTH, JIMTEPATYPHBIM S3BIKOM; -
OTBET CaMOCTOSTENIbHBII.
OTtBeT «4»;
- OTBET IIOJIHBIM U IIPABUJIbHBIM HA CHOBAHUH U3YyYEHHBIX TEOPUH;
- MaTepuaj U3JI0XKEH B OIPEIEICHHOMN JIOTHYECKOM MOCIIE0BATEIbHOCTH, IIPU ITOM JOIYILIEHbI 1BE-TPH
HECYILIECTBEHHbIE OIINOKH, UCIPABICHHBIE IO TPEOOBAHUIO YUUTEIISL.
OrMmerka «3»:
- OTBET IOJIHBII, HO MPU 3TOM JIONYIIEHA CYIIECTBEHHAs OINOKA WM OTBET HETIOIHbIN, HECBA3HBIM.
OrMmerka «2»:
- Ipu OTBeTe OOHAPYKEHO HENOHUMAaHME y4alllUMCsl OCHOBHOI'O COJIEp)KaHUs y4eOHOro marepuana Wiu
JIOTIYIIEHbI CYLIECTBEHHbIE OIIMOKM, KOTOpbIE YYallluiCs HE MOXKET HCIPAaBUTh IPH HaBOIALINX
BOIIPOCAX yYUTEIs, OTCYTCTBUE OTBETA.

2. OueHkKa 3KCepUMEHTAJIBLHBIX YMEHHIA.
OreHka CTaBUTCS HA OCHOBAaHUM HAOJIOCHUS 33 YYAIIUMUCS U TIICBMEHHOTO OTYeTa 3a paboTy.

OTMmeTKa «5»:
- paboTa BBITTOJIHEHA IMMOJHOCTHIO U IPABUIIBLHO, C/IEIaHbl MPABUIIbHBIC HAOIFOICHHS Y BBIBO/IBI;



9KCIIEPUMEHT OCYIIECTBICH IO IUIAHY C YYeTOM TEXHHKH O€30MacHOCTH M TMpaBWil paboOThl ¢
BEIICCTBAMH U 000pYI0BaHUEM;
MPOSIBJICHBI OPTaHW3AI[MOHHO - TPYAOBBIE YMEHHUS, MOJICPKUBAIOTCS YHCTOTa pabdoyero mecra u
MOPSAIOK (Ha CTOJIE, SKOHOMHO HCIOJIb3YIOTCS PEAKTUBBI).

OTmeTka «4»:
paboTa BBITIOJTHEHA TIPABUILHO, CJCJIAHBI TPABHIbHBIC HAONIOACHHUS W BBIBOABI, HO TIPU OSTOM
OKCIIEPUMEHT TIPOBEACH HE IIOJTHOCTHIO WM JIONMYIIEHBI HECYIISCTBEHHBIC OMIMOKKM B paboTe C
BEIIeCTBAMH U 000PYI0BaHUEM.

OT1meTka «3»:
paboTa BBITIOJIHEHA MPABUIBLHO HE MEHEE YeM HAMOJOBHHY WIIM JIOMYIICHA CYIIECTBEHHAs ONIMOKa B
X0Jle JKCIHEpPUMEHTa B OOBACHEHWH, B OQOpMIICHUHM pPaOOTHl, B COOJIOJCHUH MPABUI TEXHUKU
0e30macHOCTH Ha paboTe C BemecTBaMd W 000OpyJIOBaHHWEM, KOTOpash UCIPABISETCS MO TPeOOBAHUIO
YUUTES.

OT1MmeTka «2»:
JOIyIICHBI JaBe (W ©OoJyiee) CyIMEeCTBEHHBIC OMMOKM B XOJE: JKCIEPHUMEHTa, B OOBSICHCHUHU, B
opopmiieHUn paboOThl, B COOJIIOJICHUU MPABHII TEXHUKH OE30MAaCHOCTH Mpu paboTe C BellecTBaMU U
000pynoBaHHEM, KOTOPBIE YYAIIUKCS HE MOXKET UCTIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBHITIOJHEHA, Y YYAIIErocsi OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMCHUS.

3. OueHka yMeHUil pelIaTh pacyeTHbIE 321a4H.

4.

OT1MeTKa «5»:
B JIOTHYECKOM PACCYKJICHUU U PEIICHUU HET OIMOOK, 3a7aua peiieHa palioHaIbHbIM CIIOCOO0M;
OtmeTka «4»:
B JIOTMYECKOM pAacCyXJCHUU M PEIIEHUS HeT CYIIECTBEHHbIX OIMMOOK, HO 3aJada pelleHa
HEpalMOHAIBHBIM CIIOCOO0M, UITH JIOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
Otmerka «3»:
B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIeHa CYIIECTBEHHas OIIMOKa B
MaTeMaTHUYeCKHX pacyeTax.
OtMmeTka «2»:
MMEETCsl CYIIECTBEHHbIE OIIHMOKH B IOTHYECKOM PACCYKACHUU U B PELICHUH.
OTCYTCTBHE OTBETA Ha 3a/IaHHUE.

OuneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT.
OtmeTka «5»:
OTBET TOJIHBIN U MPaBWIbHBINA, BO3MOXHA HECYIIIECTBEHHAs OIIMOKA.
OtMmeTKka «4»:
OTBET HEMOJIHBIN WM TOMYIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
Otmetka «3»:
paboTa BBIMOJIHEHA HE MEHEE YeM HaIOJIOBHHY, JIOMYIIEHA OJIHA CYIIeCTBEHHas OMIMOKa U MPH 3TOM
JIBE-TPHU HECYIIIECTBEHHBIE.
OtMmeTKka «2»:
paboTa BBITIOJIHEHA MEHBIIIE YeM HAIlOJIOBUHY UJTU COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OIIUOOK.
paboTa He BHITIOJIHCHA.

[Ipu oueHKe BHINOIHEHUS MHCbMEHHOW KOHTPOJIBHOW pPa0OThI HEOOXOIMMO YYHTHIBATH TPEOOBaHUS

ennHoro ophorpaduIeckoro pexxnuma.



5. Ouenka TecToBBIX padoT.

TecTpl, cocTosiME W3 ISATH BOMPOCOB, MOXHO HMCIOJB30BaTh MOCIIEC HM3YUYCHHS KaXKIOTO Marepuaia
(ypoka). Tect u3 10—15 BompocoB ucnonb3yercs Uil Mepuogudeckoro Koutposs. Tect uz 20—30
BOITPOCOB HEOOXOIMMO HCTIOIB30BaTh JJII UTOTOBOT'O KOHTPOJIA.

[Ipu olieHMBaHUU UCIIONB3YETCS CIEIYIOIAs [IKaJa;

JUTsl TECTA U3 TSTH BOTIPOCOB

* HET OIIHOOK — OI[CHKA «5»;

* 0/IHA OIIMOKA - OIIEHKA «4»;

* IB€ OLIUOKU — OLIEHKA «3»;

* TP OIIMOKH — OIICHKA «2».

st recta u3 30 BOpoOCOB:

* 25—30 npaBUIILHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBUIILHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIE€ 12 TpaBUIIBHBIX OTBETOB — OIICHKA «2).
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