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IlosicHuTeILHAS 3aNMUCKA

Pabouast mporpamMma o xumuu s 8-9 KiaccoB pa3paboTaHa Ha OCHOBE (penepaibHOro
rocyJapcTBEHHOro obpazoparenbHoro cranaapra OOO, oOpasoBarensHON mporpammel ['BOY
COIII 1 r.Cynxa 1 npuMepHOW NMPOrpaMMbl IO XUMUH, a TaK )K€ Ha OCHOBE aBTOPCKOM y4eOHOM
nporpammbl O.C. I"'aGpuensna.

Ha 06a3e mentpa «Touka pocra» obecneunmBaeTcs peanu3anus 00pa30BaTENbHBIX
MIPOrpaMM €CTECTBEHHO-HAY4YHOH M TEXHOJIOTMYECKON HaIlpaBJIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBaHMSIMHU 3aKOHOJATENbCTBA B cepe oOpa3oBaHusS M C  Y4ETOM
pexomennanuii denepanpHOro omeparopa ydeOHoro mpeamera «Xumus» . OOpa3oBaTenbHas
IporpaMma IO3BOJISIE€T UHTETPUPOBATh peallu3yeMble MOAXO0/AbI, CTPYKTYPY U COAEpKaHUE MPU
OpraHu3aluu o0y4eHHs] XUMUU B 8—9 KilaccaX, BHICTPOEHHOM Ha 0ase J000ro M3 JOCTYMHBIX
yuebHo-MeTomuuecknx komiiekcoB (YMK) . Hcmonp3oBanme oGopynoBanus «Touka
poctay nipu peanuzanuu ganHor OI1 mo3BossieT co3aaTh yCIoBUs:

. JUIS PacIluPEeHUst COIeP KaHUS IIKOJIbHOTO XUMUYECKOI0 00pa30BaHus;

. JUIS. TIOBBIIIEHUS TO3HABATEIbHONW AKTHUBHOCTH OOYYaIOUIMXCS B €CTECTBEHHO-
Hay4HOU 00J1acTH;

. JUIs pa3BUTHA JIMYHOCTH pebEHKa B Mmpolecce OOy4YeHHS XHUMHUHU, €ro
CIOCOOHOCTEH, (HOPMUPOBAHMS M  YIOBJICTBOPEHHS COLMAIBHO 3HAYUMBIX HHTEPECOB U
MOTPeOHOCTEH;

. JUIs paboThl C OAAPEHHBIMU IIKOJIbHUKAMH, OpPraHU3allMd HUX pPa3BUTUS B
Pa3IMYHBIX 00JACTSIX 00pa30BaTEIbHOM, TBOPYECKON AEATEILHOCTH .

OO0uas xapakTepucTUKa Y4eOHOro npeamMera « XuMHs»

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBCHHBIX HayK PaclpOCTpPaHMIA CBOE BIMSHUE Ha
Bce O0JIaCTM YEJIOBEYECKOro CYILEeCTBOBAaHHUS, 3ajaja HOBOE BMJCHME MHUpaA, CTaja
HEOTHEMJIEMbIM KOMITIOHEHTOM MHPOBOHW KYJIBTYpbl, HEOOXOIUMBIM yCIOBHEM JKM3HH OOIIECTBA:
3HAHWE XUMHH CIY)KUT OCHOBOM Juii (OPMHUPOBAHMS MHPOBO33PEHHS UEIOBEKa, €ro
MIPEJCTaBICHUN O MAaTePHAIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIe XUMHUEH
MPECTAaBICHUA O B3aMMOIPEBPAIICHUSIX SHEPrUM W 00 SBOJIOLMU BEIIECTB B TPHUPOJE;
COBPEMEHHAs] XMMHS HalpaBlieHa Ha PelIeHHE TII00ANBHBIX MPOOIEM YCTOHYMBOIO Pa3BUTHS
YeJI0BeUeCTBAa — CHIPHEBOW, DHEPreTUYECKOW, MHIIEBOM M OSKOJOTMYecKOod Oe30MmacHOCTH,
po0seM 3paBOOXpaHeHUs. B yCIIOBUSAX BO3pacTarollero 3Ha4YeHUs XMMUU B KU3HU 00IIecTBa
CYIIECTBEHHO ITOBBICHJIACH POJIb XHMHYECKOro oOpa3oBaHus. B IutaHe commanu3alid OHO
SBJSIETCSl ONHUM W3 YCIOBHH (DOPMHPOBAHMS HWHTEUIEKTAa JIMYHOCTH W TapMOHUYHOIO €€
pa3BuTHs. COBpEMEHHOMY YEJIOBEKY XHMHUYECKHE 3HAHHS HEOOXOIMMBI IS MPHOOpETeHUs
OOIIEKyIBTYPHOTO YPOBHS, ITO3BOJISIIONIETO YBEPEHHO TPYAMUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOPa3HOM KM3HM OOIIECTBa, JUIS OCO3HAHUS BaXHOCTH Pa3yMHOTO
OTHOUICHUS K CBOEMY 3JI0POBBIO M 370POBBIO JPYrUX, K OKPY)KAIOLIEH MPUPOIHON cpene, JUis
TPaMOTHOT'O MTOBEJICHHsSI TIPY MCTIOIB30BAaHUH PA3IMYHBIX MAaTePHAIOB H XUMHUYECKUX BEIICCTB B
MIOBCETHEBHOM JKM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOH INKOJNE SBISETCS Oa30BBIM IO
OTHOLICHUIO K CHUCTeMEe OOIIEero XMMUYECKOro obpaszoBanus. [103ToMy Ha COOTBETCTBYIOLIEM
€My YPOBHE OHO peau3yeT MNPHUCYIIHe OOIIeMy XHMHYECKOMY OOpa30BaHMIO KIFOUEBBIC
[IEHHOCTH, KOTOpPBIE OTPAaXAIOT TOCYIApCTBEHHBIC, OOIIECTBEHHBIE U HWHIMBHIyaJbHbBIC
NOTPEOHOCTH. DTUM OIpENENseTcsl CYUIHOCTh OOIIeld cTpareruu OOy4eHHus, BOCIUTAHHUS U
pa3BUTHs OOYYAIOIIMXCS CPEACTBAMHU yueOHoro npeamera «Xumus». U3ydenue npeamera: 1)
CrocoOCTBYET (OPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KApTUHBI MHUPA, JOCTIKEHUIO OOIIeH W
(yHKLIMOHAIBHON I'PaMOTHOCTH, Ja€T BO3MOXKHOCTH Il CAMOPA3BUTHUS JIMUYHOCTH. 2) BHOCUT
BKJIal B (pOPMHUPOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
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CaMOCTOSITENIbHON y4eOHOM esATeNbHOCTH, IKCIIEPU MEHTAJIBHBIX M UCCIIE0BATEIIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B IOBCEIHEBHOH JXU3HU, TaK U B NMPO(ecCHOHAIBHOW AEATENbHOCTH; 3)
3HAaKOMHT CO CHEIM(PHUKON HAyYHOT'O MBIIUICHUS, 3aKJIaJbIBAET OCHOBHI IIEJIOCTHOTO B3IJIsAIa HA
€IMHCTBO IMPHUPOABI U UENOBEKAa, SBIAETCA OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUU
€CTECTBEHHO-Hay4YHOH TIPaMOTHOCTH  MOAPOCTKOB; 4)  crnocoOcTByeT  (opMUPOBaHUIO
LIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO-HAy4YHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCHUT
CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE MOJAPOCTKOB

Ha3BanHbple HampaBieHus B OOy4eHMH XMMHUH oOecredyuBaloTcs — crenu@uxoi
colepKaHusl IpeaMeTa, KOTOPBIA SBISETCSA IE€JarOTMYeCKU aJallTUPOBAHHBIM OTPAKEHUEM
0a30BOM HayKuH XMMHUHU Ha ONpelelEHHOM dTane e€ pa3BUTHs. Kypc XMMHM OCHOBHOM HIKOJIBI
OPMEHTUPOBAaH Ha OCBOEHHE OOYYarOIIMMKCS OCHOB HEOPraHWYECKOH XMMHMHM M HEKOTOPBIX
MOHATUI M CBEJCHUN 00 OTAETBHBIX 00BEKTaxX OpraHmdeckoil xumuu. CTpyKTypa COAep:KaHUs
npeamera chOpMHpOBaHA Ha OCHOBE CHCTEMHOIO IMOIXoAa K ero m3ydenuto. CopepikaHue
CKJIaJIBIBAETCS U3 CUCTEMBI ITOHATUN O XMMHYECKOM DJIEMEHTE U BEILECTBE U CHCTEMBbI TOHITUI
0 XuMHuecKol peakiuu. OOe 3T CHUCTEMBI CTPYKTYpPHO OPTraHU30BAaHbI IO TMPUHIIHUITY
IIOCJIEIOBATEILHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEACTABICHHUM pPAa3HOrO
YPOBHS: aTOMHO-MOJIEKYJIIDHOIO YYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHUA, YPOBHSA
nepuoauyeckoro 3akona Jl. M. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUU, YYCHUS O CTPOCHUU
aToMa U XMMUYECKON CBSI3U, TPEACTABICHUN 00 3JIEKTPOTUTHUECKON AMCCOIMAIIMN BEIIECTB B
pactBopax. Teopernyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH ITOJYYCHHBIX U
OCMBICIIEHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCJIEJOBATENIbHO OT OAHOTO YPOBHA K Jpyromy,
BBIMOJIHASL (DYHKUIUU OOBSICHEHHS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IPUMEHEHMsT M TMOJIy4YeHHs H3y4aeMbIX BellecTB Takas opraHus3anus
COJZIEp)KaHUsl Kypca CHOCOOCTBYET MHPEACTABICHUI0 XUMHMUYECKOM COCTaBISIOIIEH HaydHOH
KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOW mpuponsl. Tem cambiM oOecrieunBaeTcss BO3MOKHOCTh
Ui popMHpoOBaHUS y 00y4aIOUINXCS LIEHHOCTHOI'O OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM
[IO3HaHUA B HayKe. BaXHO Taxke 3aMETUTh, YTO OCBOCHHE COIECPXkKAaHMUSA Kypca IPOMCXOIUT C
MIpUBJICYEHUEM 3HAHUN U3 paHee U3Y4eHHBIX KypcoB: «OKkpyxaromuid Mup», «buonorus. 5—7
KJ1accb» U «Pu3nka. 7 Kiacey.

JlaHHas oOpa3oBaresibHas MporpaMma 00eCreuynuBaeT YCBOCHUE yJallUMHCS BaXKHEHIINX
XMMHAYECKUX 3aKOHOB, TEOPUl M MOHATUH; (OPMHpYET NPEACTABICHUE O PO XUMHH B
OKPYXKaroIlleM MHUpE U >KM3HHU 4esoBeka . [Ipn ’ToM OCHOBHOE BHUMAHME YAEISAETCS CYHIHOCTH
XMMHMYECKHX PEaKUUd M MeToAaM HuX ocymecTsiaeHus . OZHMM M3 OCHOBHBIX IIPHHIIMIIOB
IIOCTPOEHUSI IPOrpaMMBbl SIBJISETCS NPUHLUI JOCTYIMHOCTH . OKCIEPUMEHTAJIbHBIE JaHHBIE,
MIOJIYYEHHBIE YYaIlMMUCS MPU BBIIOJIHEHUM KOJIMYECTBEHHBIX OIBITOB, ITO3BOJIAIOT y4YalIUMCS
CaMOCTOATENIBHO JIeNaTh BBIBOJBI, BBIABIATH 3aKOHOMEpHOCTH . Ilomxonsl, 3amoskeHHBIE B
COJIep)KaHue MPOrpaMMbl Kypca, CO3Jal0T HEOOXOAMMBIE YCIOBUS Ul CUCTEMHOI'O YCBOCHMS
y4YalMMHCST OCHOB HayKH, JUld 00€CIE€UYEHHUs] Pa3BUBAIOIIETO U BOCHUTHIBAIOIIETO BO3/IECHCTBUS
o0yueHusi Ha JIMYHOCTh ydauierocsi . dopmupyemble 3HaHUS TOMKHBI CTaTh OCHOBOM CHCTEMBI
yOeXIeHUH HIKOIbHUKA, LIEHTPAIBHBIM SIIPOM €0 HAyYHOI'O MUPOBO33PEHHUS .

Iesn 1 0cOOEHHOCTH U3YyUeHHs Y4€OHOTO MpeaMeTa

K HampaBieHHIO NEPBOCTENEHHONH 3HAYMMOCTH HpPU pealnu3alii 00pa30BaTEIbHBIX
¢byaknuii  npeamera  «XUMHS»  TPAIUIUMOHHO OTHOCAT (OpMHpOBaHHE 3HAHUI OCHOB
XMMHUYECKON HAyKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOH AEATEIbHOCTH
YeJoBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyIbTYpBL 3ajaua NpeAMETa COCTOUT B
(OpMHPOBAHUU CHCTEMBl XMMHUYECKHX 3HAHWA — BaKHEHIINX (PAKTOB, MOHATHUH, 3aKOHOB U
TEOPETHYECKUX MOJIOKEHUH, JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakTepa, S3bIKa
HAyKH, 3HaHHH O HAYYHBIX METOAAX M3YYCHHS BEIICCTB M XMMUYECKUX DPEaKIHid, a TakkKe B
(GOpMUPOBAHUY U Pa3BUTUH YMEHHH M CIIOCOOOB AEATENBHOCTH, CBS3AHHBIX C IUIAHWPOBAHUEM,
HaONMIOCHWEM W TIPOBEJCHHEM XHMHYECKOrOo OKCIIEPHMEHTAa, COONIOJCHUEM IPABUII
0e30macHOro oOpalleHusi C BellecTBaMH B IOBCEJHEBHOM >kuM3HM. Hapsnay ¢ 3TuMm wnenu
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W3y4YeHUs IMpeaMeTa B MpOrpaMMe YTOYHEHbI M CKOPPEKTUPOBAHbI C YYETOM HOBBIX
MIPUOPUTETOB B CHUCTEME OCHOBHOro obmiero obpaszoBanus. CerogHs B oOpa3oBaHUH 0c000
3HAUYUMON NPU3HAETCS HAIIPABIEHHOCTh OOYYEHHsS Ha Pa3BUTUE U CAMOPa3BUTUE JINYHOCTH,
(dhopmupoBaHue €€ UHTEJUIEKTa U o0uIeil KynbTypbl. OOydyeHHuEe YMEHUIO YUYUTHCS U MPOIOJIKATh
CBOE 00pa30BaHME CAMOCTOATEIHHO CTAHOBUTCS OJHOM W3 BaKHEUIIMX (PYHKIHMI y4eOHBIX
IIPEIMETOB.

B cBs3M ¢ 3TUM npu U3y4eHUU IIPEIMETa B OCHOBHOM IIIKOJIE JOMUHUPYIOIEE 3HAUCHUE
MpHOOpENH Takue 1eNH, Kak:

* (popMupoBaHHE WHTEIUIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO pELIEHUH, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIIOIIUMCS YCIIOBUSM JKU3HMU;

* HampaBJICHHOCTh OOYYEHUS Ha CHCTEMaTHMYeCKOe MPUOOIIEHUE YyYalIuXcs K
CaMOCTOSITEIbHOM ~ IO3HABaTEJIbHOM  JESATENIbHOCTH,  HAy4YHbIM  METOAAaM  IO3HaHUS,
(hopMHPYIOIUM MOTHBAIIUIO ¥ Pa3BUTHE CIIOCOOHOCTEHN K XUMUH;

+ obecrieueHne YCIOBHUH, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYAIOIIMMUCS OIbITa
pPa3HOOOpa3HOM NEATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIHOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHHUBEPCAIIbHOE 3HAUCHUE JJISl PA3JINYHBIX BUAOB ACSTEIbHOCTH;

* (opMHpOBaHHE YMEHMH OOBSCHATH U OLEHHMBATH SIBICHUS OKPYXKAIOLIEr0 MHUpa Ha
OCHOBAHHUH 3HAHUH U ONBITA, IOJIYYEHHBIX [IPU U3yYEHUU XUMUU;

* popMHpOBaHUE y 00YHAIOMIMXCS TYMAaHUCTUUYECKUX OTHOIICHUN, TOHUMaHUs LIEHHOCTU
XUMHYECKUX 3HAHWUH A7 BBIPAOOTKH SKOJOTHMYECKH IIeIeCOOOpPa3HOro MOBEIACHHSI B OBITY U
TPYAOBOH AESITEIBHOCTH B IIENIAX COXPAHEHUS CBOErO 3/10pPOBbS M OKPY’KAOLIEH IPHUPOIHON
Cpelbl;

* pa3BUTHE MOTHUBAIUM K OOYYEHHMIO, CIIOCOOHOCTEHl K CAMOKOHTPOIIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOILEYENIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIs U HATPABICHHOCTHU JaTbHEHIIIET0 00yIeHHS.

Mecto yueOHOro npeamera « XuMus»> B y4eOHOM IJIaHe
B cucreme obmero oOpa3oBaHus «XHUMHUSA» IpU3HAHA OOS3aTENbHBIM Y4EOHBIM
MPEIMETOM, KOTOpBI BXOAWUT B COCTaB MpeaMeTHOH obnactu «EcrecTBeHHO-Hay4HbIE
MpeaMEeThl». Y4eOHBIM TUTaHOM Ha e€ m3ydeHue orBeneHo 138 yueOHBIX YacoB — 1Mo 2 9 B
HeZeo B 8 1 9 Ki1accaXx COOTBETCTBEHHO.

Conep:xxanne o0pa3oBaHus M0 roaaM 00y4eHuUs

(mpakTUyeckas 4acTb yueOHOr0 coepKaHUs npeamera yCHIJIEHA
MaTepualbHOTEXHHUECKol 0a3oii neHTpa «Touka pocra» / JAETCKOro TeXHOHapka
«KBaHnTOpry™m», HCIIOIB3yeMOro Mjisl peanu3alii oO0pa3oBaTENIbHBIX MPOrpaMM B paMKax
MpEenoIaBaHusl XMMHH )

8 KNIACC 2022/2023 yueonuwiit 200

Beeoenue

Uro uzyuaetr xumus. [IpocTsie u cinoxHbie BemecTBa. CBOMCTBA BEIIECTB. XUMHUECKHUI
aneMeHT. DOpMBI CYyIIECTBOBAHUSA XUMHYECKOrO 3JIEMEHTA. XUMUYECKUE SBJICHUS, UX OTIIMYHE
oT ¢u3nueckux sBieHUU. J[OCTHKEHUS XMMHM U UX MpaBWIbHOE HCHoNb3oBaHue. Mcropus
BO3HUKHOBEHUS U PAa3BUTUSI XUMUU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUH XMMUYECKON
Hayku. OCHOBHBIE 3aKOHBI XUMUHU. OOIIee 3HAKOMCTBO CO CTPYKTYpOH TEpHOAMYECKOMN
Tabnmuupl: nepuoabl U rpynnsl. Tabmuna JI.M. MenneneeBa kak crpaBOYyHOE MocoOue st
MONTy4eHHUsl CBEIACHHM O XHUMHUYECKUX dJeMeHTax. (OO0o03HauyeHHWE XUMHUYECKUX DJIEMEHTOB.
[IponcxoxaeHne Ha3BaHWN XUMHUYECKHX 3JeMeHTOB. Tabnuma MeHzeneeBa Kak CIpaBOYHOE
rmocoOue JyIsl MOTyYeHUs CBEACHHN O XMMHUYECKUX DJIEMEHTaX. XUMUUYeckas (popMyia, WHIEKC,
koduimeHT: 3anucu u uyreHue Gopmyn. Macca aToMmoB u Monekya. OTHOCUTEIbHAsT aTOMHAsI
Macca. OTHOcUTENbHAsA MOJIEKYJsipHas Macca. Pacuer MaccoBOM J10IM XMMHYECKOTO 3JIEMEHTA
1o hopMyIie BEIIecTBa.
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Amomul Xumuueckux 371eMeHmos

JlokazaTenbcTBa CIOXKHOCTU cTpoeHust aToMoB. OmbiThl Pesepdopma. Ilnanerapnas
MOJCNIb CTPOEHUs aTOMOB. XapaKTepUCTUKA HYKIOHOB. B3auMOCBS3b IOHSATHN: IIPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBpEMEHHOE OINpEeNIEHUE MOHATUS «XUMHUYECKHM 3JIEMEHT.
W3meHeHns, MpouCXoAsIue ¢ YUCIOM NPOTOHOB, 2JIEKTPOHOB M HEUTPOHOB B COCTABE aTOMOB
XUMHUYECKUX d3JIeMEHTOB. M30Tombl, Kak pPa3sHOBUIHOCTb aTOMOB OJHOIO  DJIEMEHTA.
XapaxkTepucTuka 3JeKTpoHOB. CTpoeHHE IIEKTPOHHBIX 000JI04YEK aTOMOB 3J1€eMEHTOB. [loHsATHE
0 3aBEpUICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHBIX (IHEPreTUYEeCKUX) ypoBHAX. Pacmonoxenue
JJIEKTPOHOB HAa DHEPreTHMYECKUX YPOBHSX, aTOMbBl METAUIOB M HeEMeTauioB. VoHBI
MOJIOKUTENbHBIE U oTpuLiaTenbHble. [lonsTre nona. Monsl, o0pa3oBaHHbIE aTOMaMU METAJIIIOB U
HeMeTauioB. [loHsATHE 00 MOHHOW CBS3M, CXEMbl 00pa30BaHUs MOHHBIX COeqUHEHUN. CXeMbl
o0pazoBaHMsl MOJEKYJ. DJEKTPOHHbIE U CTPYKTypHbIe (opmynsl. KoBaneHTHas monspHas u
HenoysgpHast XuMu4aeckue cBs3u. Cxembr oOpazoBanus monekyn coeauaenuit (HCI, H20, NHz u
Ip.). DIEKTPOHHbIE U CTPYKTypHBIE (hopMyibl. Cxembl 0Opa30BaHUS ABYXATOMHBIX MOJIEKYJ
BOJIOpOJIa, XJIOpA, CEphl, a30Ta U JAp. DJIEKTPOHHBIE M CTPYKTypHBIE (hopmyibl. KpaTtHocTh
XUMHYECKON CBs3H. [IoHsATHE O MeTaluIMuecKOoM CBs3U. EauHasg mpupoga XMMHUYECKOM CBSI3H.
[Tonsitue o006 arom-uonax. IlonsTHe 00 00OOIIECTBICHHBIX JJEKTPOHAX. BEIMOMHEHNE
yIpa)KHEHHU, TOATOTOBKA K KOHTPOJIBHOM padore.

IlIpocmoie éeujecmea

XapakTepucTUKa IMOJOKEHUS 3JIEMEHTOB-METANIOB U HeMeTauioB B Ilepuoanueckoit
cucreme. CtpoeHne ux aromoB. Du3nuyeckre CBOWCTBA METAUIOB M HEMETAUIOB — IPOCTBIX
BellecTB. PacdyeT OTHOCUTENBHOM MOJEKYJISIPHOM Macchl (IIOBTOpeHHUE). AJioTponus Ha
npumepe onosa, ¢ocdopa, kuciopoga u yriaepoaa. KomuuecTBo BeliecTBa M €IMHUIBI €r0O
U3MEpPEHUS: MOJIb, MIJIJIUMOJIb, KWIOMOJb. [locTossHHas ABoraapo. Pacuer MoneKkyIsspHbIX Macc
BEIIECTB MO MX XHUMHYECKUM Qopmyrnam. MWIIUMONApHaS W KWJIOMOJSpPHAsh Macchl.
BrinonHenue ynpaxHeHUH C UCIIOJIB30BAHUEM ITOHATHN «IIOCTOSIHHAsA ABOraJpo», «KOJIMYECTBO
BEILIECTBA», «Maccay, «MojspHas Maccay. OOoOuieHHe M 3aKkpenjeHHe 3HaHWH 10 Teme
«KonnyectBo BeliecTBay, pelIeHne dKCIIEPUMEHTAIbHBIX 3a7a4. [IoHsTHE 0 MOISIpHOM 0O0beme
razoB. HopmanbHble ycnoBus. MWITUMONSAPHBIA M KWIOMOJSIDHBIM 00beM. BrimomHenue
YIPaKHEHUH C MCIOIb30BAaHUEM IOHATUH «MOJIAPHBIA 00BEM», «KOJIMYECTBO BEILECTBAY,
«Maccay, «MoJisipHas Macca». O0001LIeHre U 3aKperieHre 3HaHUi Ha TeMy «MospHbIi 00bemM
ra3oBy, pelIeHHE dKCIIEpUMEHTANBHBIX 3a1a4. O0001IeHne U cucTeMaTh3anus 3HaHui. Perenue
3a/1a4 U yNPaXHEHUH C UCIOJIb30BAaHUEM IOHATHN «KOJIMYECTBO BEIIECTBA», KMOJIIPHAs Maccay,
«MOJISIPHBIA 00BEM», «IIOCTOSIHHAST ABOTaJIpOY.

Coedunenusn xumuueckux 3;1eMeHmM 06

Ilonatne o crenenu okucineHus. OmnpenenceHUe CTENEHU OKUCIEHUA IO (GopMmyrnaMm
coenunenuil. CoctaBinenue ¢GopMysn OHWHAPHBIX COEJUMHEHUH, OOLMIl croco0 MX Ha3BaHUU.
Oxcunpl. CocraBinenue ux (opmyn u Ha3BaHuid. Pacuerst mo ¢gopmynam. CoctaB U Ha3BaHHS
OCHOBaHUH, WX Kiaccudukausa. PacueTsl mo ¢popmynam ocHoBanwmid. [Ipencrasurenn: NaOH,
KOH, Ca(OH)2. Pacuersi mo ¢dopmymnam ocHoBanuii. CoCTaB M Ha3BaHUS KHCIOT, HX
knaccugukanusa. Pacuerst mo ¢opmymnam kucnot. IlpeacraBurenu kucnor. Pacuersl 1o
¢dopmynam kucior. CoctaB u Ha3zBaHus coneil. Pacuetsl mo gopmynam coneit. [IpencraBurenu
comeii: NaCl, CaCOsz, Ca3(PO4)2. Pacuersl mo dopmymnam comeit. IIpoBepounas pabora mo
OCHOBHBIM KJIACCaM HEOpPraHWYEeCKHUX BemlecTB. Pacuerbl mo ¢opmysiaM OCHOBHBIX KJIacCOB
HEOpraHUYecKuX BeulecTB. AMQOTepHble U KpHCTaJUIMuecKue BelmlecTBa. Kpucraminyeckue
pemerky. [IoHATHSA O MEXMOJIEKYIIPHOM B3aUMOJIECHCTBUM U MOJIEKYJISIPHOM KPUCTAJIIIMYECKOU
pemerke. CBOMCTBAa BELIECTB C ATUM TUIOM pemeTkd. CBOMCTBa BEIIECTB C Pa3HbIM TUIIOM
KPUCTAJITMYECKUX PELIETOK, X MPUHAAICKHOCTh K Pa3HbIM KjlaccaM coeAMHEHUH. B3anmocBsi3b
TUIIOB KPUCTAJUIMYECKUX PEIIETOK U BUJIOB XMMHUYECKON CBsI3U. [IOHATHSA O 4MCTOM BEIECTBE U
cMmecH, ux otauuus. [Ipumepsl )xuakux 1 razo00pa3Hbix cmeceil. CriocoObl paszesieHus: cMecei.
[TonsTHst 0 1OMM KOMIIOHEHTa cMecH. BbluMcieHne ee B CMecH M pacdeT Macchl WM oObema
BEILIECTBA B CMECHU 110 €ro joje. Pemenue 3a1a4 1 ynpaxHeHUH Ha pacyeTr 101 (MacCOBOW MIIU
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00BEMHOM) M HaxOXJACHHE Macchl (00bemMa) KOMIIOHEHTAa CMECH. BBITIONIHEHHE YIpa)KHEHUH U
pelieHue 3aaau.

H3zmenenusn, npoucxooauyue c geujecmeamu

CrocoObl OYMCTKH BEIIECTB, OCHOBAHHBICE HAa WX (U3MYECKHX CBoWcTBax. OuucTKa
MUTHEBOM BOnbI, meperoHka HedTu. [loHATHE O XUMHYECKUX SBIIEHUSAX, UX OTIMYHUE OT
¢usnyeckux. Ilpu3Haku M yciaoBUs NPOTEKAHUS XUMHUYECKHX peakiuil. Peakuus ropeHus.
KonuuectBeHHast cTOpoHa XMMHYECKUX pEakIUil B CBETe yuyeHUs 00 aroMax U MOJEKYyJax.
3HayeHHe 3aKOHAa coxpaHeHusi Macchl BemiecTB. Ponb M.B. JlomonocoBa u JI. JlabTOoHa B
OTKPBITUA W YTBEPKJCHUU 3aKOHA COXpPAaHEHUs Macchl BemiecTB. [loHATHE O XMMHUYECKOM
yYpaBHEHHHU KaK 00 YCIIOBHOH 3aIMCH XUMHYECKOW PEaKIHU C MOMOIIBI0 XUMUYECKUX (popmyit.
3HadyeHne WHIECKCOB M K03 unueHToB. CoOCTaBJICHHE YpaBHEHUM XUMHUYECKUX PEaKIUH.
Pemenne 3amay Ha HaXOXJACHHE KOJIMYECTBA, MAacChl WJIM OOBeMa MPOAYKTa PEAKIHH IO
KOJIMYECTBY, Macce WIK 00bEeMYy MCXOIHOIO BellecTBa. Te jke pacueThl, HO C UCIOJIb30BAaHUEM
MOHSTHS «JOJs» (MCXOJHOE BEIIECTBO JaHO B BMJIE PacTBOpa 3aJaHHOW KOHIEHTPALUU WU
COJICP>KUT OIPECIICHHYIO J0MI0 IpuMeceil). Pemenne skcriepuMeHTaIbHbIX 33a4, 3aKperjieHue
3HaHUN 10 TeMe «XUMHYecKHe ypaBHEHUs». CyIIHOCTh peakUui pa3joXKEeHHs U COCTAaBIIEHUE
YpaBHEHUH peakluii, MpoJeaaHHbIX yuuTesieM. [[oHSATHE O CKOPOCTH XMUMHUYECKHX PEaAKIIH.
Karanuzatoper, ¢epmentsl. CymHocTh peakiuit coeauHenus. CocTaBlICHHE YpaBHEHMIA
peakuuii, mpoaenaHHbix yuuteneMm. CynrHocTh peakuuil 3amenienus. CocTaBlieHHe ypaBHEHUM
peakuMii, MPOAENIAHHBIX Yy4YuUTelIeM. PsAJl aKTMBHOCTH METaUIOB, €r0 HCIOJb30BAHHUE IS
MPOTHO3UPOBAHUSI BO3MOXHOCTH MPOTEKAHMS PEAKIUN MEXAY METallaMH M pacTBOpaMu
KHUCJIOT. Peakiiuu BBITECHEHUSI OJJHUX METAVIOB M3 PACTBOPOB UX COJEH JIPYrUMHU MeETallJIaMHu.
CymHocth peakuuil oOMeHa. CocTaBieHHE YpaBHEHHH peakUuid, MpPOJAETaHHBIX YUHUTEIEM.
Peaknuun HeliTpanuzanuu. YCllOBUsS TEUEHUS PEAKUUNA MEXAY pacTBOPaMU KHCIIOT, LIEIOYEH U
coieil 10 KoHHA. TUNbl XMMUYECKHX peakiuil (10 NMPU3HAKY «UUCIO U COCTaB HCXOAHBIX
BELIECTB U MPOJYKTOB pEAKIUN») Ha MpUMEpPEe CBOWCTB BOJbL. Peakius pa3ioKeHUs —
3JIEKTPOJU3 BOJAbL. Peakuuu coequHeHus — B3aMMOJACHCTBUE BOJABI C OKCHJIAMU METAUIOB U
HeMertayuioB. [loHsTHEe «TrUAPOKCHABDY. Peakiuum 3aMelieHuss — B3aUMOJEWCTBHE BOJABI C
LIEJIOYHBIMU M IEJI0YHO3EMENIbHBIMU MeTalaMu. Peaknuu oOMeHa (Ha mpuMepe Truapoiusa
cyibdarta amOMUHUA W KapOunga kanblus). Pemenue 3amay u ynpaxseHuil. IloaroroBka k
KOHTPOJIBHOM pabore.

Ilpocmerimue onepayuu c geuecmeamu (XumMudecKuil nPAKMUKym)

[IpaBuia TeXHUKU OE30MACHOCTH TMPU OOpaIeHUH ¢ JIabOpaTOPHBIM 00OPYIOBaHHEM,
pu paboTe B KaOMHETe XMMHH. 3HAKOMCTBO € J1a0opaTopHbIM 000pyaoBaHueM. Du3ndeckue u
XMMHUUYECKHE peakluu MpU ropeHuu cBeud. KauecTBeHHBIN cocTaB mouBbl. Cpella MOUBEHHOIO
pactBopa. AHanu3 Boabl. [Ipo3paunocth BOabl. [Ipr3HAKM XMMHUYECKUX PEAKIM: BbIICICHHE
rasa, BbIaJICHUE OCaJiKa, U3MEHEeHUE 11BeTa BeulecTB. KauecTBeHHble peakiuu. [Ipurorosnenue
pacTBopa caxapa U pacyeT ero MaccoBOM JIOJIM B pacTBOpE.

Pacmeopenue.  Pacmeopwvr.  Peakyuu  uonnozo  oomena.  OKuciumenbvHo-
60ccmanogumesnbHovle peaKyuu

PactBopel. @usnueckas U XUMUYECKas TEOpUsl PACTBOPOB. TEILIOBBIE SIBICHUS IIPU
pactBopeHuH. ['mapaTbl M KpPUCTAJUIOTUIPATHI, KPUCTAIIM3AalMOHHAs Bojaa. HacewlieHHbIE,
HEHACBIIICHHBIEC, NEPECHIIIEHHBIE PAaCTBOPBL. XOPOIIO PACTBOPUMBIE, MajJOpaCTBOPUMBIE H
MPAKTUYECKU HEPACTBOPUMBIE BEILIECTBA. DIIEKTPOIHUTHI U HEANEKTPOIUTHL. DICKTPOIUTHUECKAS
Jyiccoluanusl U accouuanus. MexaHus3M JMCCOLMAlUU BELIECTB C PAa3JIMYHBIM TUIIOM CBSI3U.
Crenensb anekTponuTHIecKor auccoruanuu. CuiabHbIE U Clla0ble SEKTPOIUTHI. DIEKTPOIUTHI U
HE3JIEKTPOJIUTH. MeXaHU3M JUCCOLMAIMU BEIIECTB C pPA3IMYHBIM TUIOM CBsi3U. CTEneHb
aeKTponuTUUeckor aucconuranuy. CuiabHble U cinadble 37aeKTponuThl. Monbl. CBolicTBa HOHOB.
Knaccudukanus noHOB 110 cocTaBy (MPOCTHIE U CIOKHBIE), MO 3apsAAy (KaTHOHBI U aHHOHBI), 11O
HaJIMYUI0 BOJHOW 00ONOYKHM (THAPOTUPOBAHHME W HETUAPOTHpOBaHUE). OCHOBHBIC MOJIOKCHUS
TO/1. Peakuuu B BOTHBIX pacTBOpax JJIEKTpoiHTOB. HeoOpaTumbie M OOpaTUMBIC PEAKIIHH.
MornekynsipHoe ¥ HMOHHOE YpaBHEHWE peakuuid. Peakuum wWoHHOro oOmeHa. Peakmum
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Hentpanu3anun. Kucmorel. Ux xmaccudukanus mo pa3inudHbIM npusHakaMm. OmnpeneneHue
KHUCJIOT KaK 3JIEKTPOJIMTOB, UX JIUccolManus. B3anmoaeincTBue KUCiaoT ¢ MeTalllaMU, YCIOBUS
TE€YEHUs ATUX PEAKUMH. DIEKTPOXMMUYECKUH psAJ HANpsOHKEHWs MeTalioB. B3aumoneiicTBue
KUCJIOT C OKCHMJAaMHU METAJVIOB M OCHOBaHUsMHU. Peakunum HelTpanuszauuu. BzaumoneiicTBue
KHCIIOT C COJISIMH. 3alych YpaBHEHUN peakiuil (MONEKYJISPHBIX U MOHHBIX) C UCIOIB30BaHUEM
Tabauubl pacTBopuMoctd. OmpesereHre OCHOBAHMHM Kak AJIEKTPOIMTOB, WX JUCCOILUAIIMSL.
Knaccudukanuss ocHOBaHMI 1O pa3nMyHBIM IpU3HaKaM. B3aumosneiicTBHE OCHOBaHMH C
kucioTamu (moBTOpeHue). BzammopeiictBue mienouein ¢ consamu  (pabora ¢ TabnuIeH
pPacTBOPUMOCTH) U OKCHJAMHM HEMeTayuloB. Pa3nojkeHue HepacTBOPUMBIX OcHOBaHMH. CocTaB
OKCHJIOB, UX Kiaccudukanus. CBOMCTBAa KUCIOTHBIX U OCHOBHBIX OKCHIOB. OmpeneneHue conei
KaK OJJIEKTPOJIUTOB, WX nuccorumanusa. Kmaccudukanms coseil. BzammoneiictBue comeir ¢
METaJUlaMH, OCOOEHHOCTH STHX pEaKIHid M B3aUMOJACHCTBHE coiieil ¢ comsimu (pabora ¢
TabnuIel pacTBOPUMOCTH). B3anMoneicTBre coneil ¢ KUCIOTaMu U IIeio4aMu (IIOBTOPEHHE).
[IonsiTHE O reHeTHYEeCKOW CBA3M M I'€HETHYECKUX PsAJaX METaUIOB U HEMETAJIOB. Pa3nnuHbie
NpU3HAKM KJIacCU(UKAIMM XMMUYECKUX peakuui. OnpeneneHue CTEneHed OKUCICHUS
JJIEMEHTOB, OOpa3yIOIUX BEMIeCTBa pa3nuuHbiX kiaccoB. Peakmuu OBP. Ilonsitue 00
OKHUCJIMTENIE U BOCCTAHOBUTEJIE, OKUCIEHUN U BOCCTAaHOBJICHWH. PemieHue pacueTHbIX 3a7ad 1o
YPaBHEHUSIM, XapaKTEPU3YIOLIUM CBOWCTBA OCHOBHBIX KJIACCOB COEOUHEHMM, U BBINOJIHEHUE
OCHOBHBIX KJIaCCOB COEAMHEHHUH 3TOro IJaHA Ha TEHETUYEeCKylo CBsA3b. [loaroroBka K
KOHTPOJIbHOM pabote. MToroBass KOHTpoOJIbHAs paboTa.
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Oobwan xapakmepucmuka Xumuueckux nemenmos (4 u).

Crpoenue aToma, XapakTep NpOCTOro BEUIECTBA; CPABHEHUE CBOMCTB MPOCTOr0 BELIECTBA
CO CBOICTBaAaMHU TPOCTBIX BEIIECTB, OOpPa30BaHHBIX COCEAHHMH IO TEPUOAY W MOATPYIIIE
3JIEMEHTaMH; COCTAaB M XapaKTep BBICIIEr0 OKCHJIA, TUPOKCUIA; COCTaB JIETYYero BOJOPOIHOTO
coenuHeHus (s Hemetauia). CBoiicTBa 35eKTpoiauToB B cBere TOJI. I'eHeTmueckue psiibl
MeTama W Hemerauia. CamocTosiTellbHas paboTa C ydalluMEcs. 3akperieHue MaTtepuana.
[lonsiTe o mepexoAHbIX »3JeMEeHTax. AMOTEpHOCTb. ['eHeTHuecKuil psaJl MepexOonHOro
anemeHTa. [lepuonnueckuii 3akon u Ilepuoanueckas cucrema, crpoeHue aroma. 3Hauenue 113 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TIOJIOXKEHHSI JJIEMEHTOB-MeTauioB B Ilepuoandeckoi cucreme.
CrpoeHne aroMOB METaUIOB. MeTalIMyecKue KPUCTAJUIMUECKHE pelieTKkd. Meramnnyeckas
XUMHUYECKasl CBSI3b. XapPaKTEPUCTHUKA OOIINX XMMHUYECKUX CBOWCTB METAJIIOB HA OCHOBAaHWH HX
MOJIOKEHUSI B  DJIEKTPOXMMHYECKOM psSAy HAaNpsHKeHUM B CBETE INPEICTaBICHUNA 00
OKHUCJIMTEJIbHO-BOCCTAaHOBUTEIBHBIX peakiusax. CaMOpoIHbIe METaIbl U OCHOBHBIE COSAMHEHUS
METaJuIOB B IIpupoze. Baxnenmmue pyasl. [IoHsTHE 0 METAIITYPIrUH U €€ Pa3HOBUIAHOCTSX: ITUPO-
, TUAPO-, 3nekTpoMeTamutypruu. Kopposust meramioB. CriocoObl 3a1IUThl METAIIIOB OT KOPPO3HUH.
OcobenHocty (U3MYECKUX U XHMHYECKHX CBOMCTB IIEJIOYHBIX METAJUIOB. BaxHeiimue
COC/IMHEHMS IIEIOYHBIX META/IOB: IIEJIOYHM, COJNHM; HMX CBOWMCTBA M mpuMeHeHue. OOmas
XapaKTEPUCTUKA METAJUIOB BTOPOM TPYIIBI TJIABHOW MOATPYIIIBI, OCHOBHBIC (PU3MYECKHE H
XMMHYECKHUE CBOMCTBA IIEIOYHO3EMENbHBIX METauIoB. Baxueiimue coequnenus Ca u Mg, ux
npuMeHeHne. Ponb KanbIus U MarHus B KUBBIX opranm3max. CTpoeHune atoma, (pu3mdeckue u
xuMudeckue cBoucTBa. [Ipumenenue amomunusa. CoeaWHEHUS ATIOMUHUS — OKCHIBI U
TUAPOKCUJIBI, UX aMPOTEepHOCTh. BaxkHelne coiau amoMUHNS. 3aKperieHue U cucTeMaTH3aus
3HaHUH 10 TJIaBe MEepBOil: 00IIas XapaKTepUCTUKA METAIOB, XMMUYECKUE CBOMCTBA METAJLIOB.
Pemenune »skcrepuMeHTaIbHBIX 3a7ay, pelieHue ypaBHeHuM. CTpoeHHe aroma XKelesa.
Ouznyeckre U xumuueckue cpoictBa. [lpumenenue xeneza. Coenqunenus sxenesa |l u xenesza
I11l. l'enernueckue psapl. KauecTBeHHbIE peaklliy Ha MOHBI XKeJe3a.

Ceoiicmea memainioe u ux coeOuHeHul (Xumuyeckuil npaxmuxym)(3 u).
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Pemenue nenoyek XuMU4YeCKUX MpeBpalieHuil mo Bapuantam. [[oBTOpeHHE Ha MpPAKTUKE
XMMHMYECKUX CBOMCTB METAJUIOB. 3AKPEIUICHWE 3HAHWM 10 PACIO3HABAHHUIO U IOJIYYEHHIO
BEIIECTB, 3aKPEMJICHUE 3HAHUI 110 XUMUYECKUM CBOWCTBAM BELIECTB.

Hememannwt (26 u)

Ilonoxenne HemeramoB B Ilepuonmueckoil cucreme, OCOOEHHOCTH CTPOEHHUS HX
atoMoB. Psagsl 0. Kpucrammueckoe CTpOEHHE HEMETAIIOB — IIPOCTBIX BEHIECTB. AJUIOTPOIUS.
O30n. CoctraB Bo3nyxa. dusnueckue CBOWCTBA HEMETAIOB. OTHOCHTEIBHOCTH TMOHSITHI
«METalll» U «HeMeTalll». XHMHYECKHE CBOWCTBA HeMeTauloB. OKHCIMTEIbHBIE CBOMCTBA!
B3aUMOJEICTBUE C MeETalllaMH, BOJOPOAOM, MEHEE 3JIEKTPOOTPULATEIbHBIMU MeETallIaMy,
HEKOTOPBIMHU CIIOKHBIMHU BellecTBaMU. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAJIJIOB B PEAKLIUAX
C KHMCIIOPOZAOM, CIOKHBIMHM BEILECTBAMU-OKUCINUTEIAMU. MaKpOdJIEMEHTBI U MHUKDPOJIEMEHTHI.
Posib MUKpPO3JIEMEHTOB B )KM3HEAEATENBHOCTH PACTEHUM, )KUBOTHBIX U ueloBeka. OpraHudeckue
BElIeCTBA: O€Nku, JKUpbL, yrieBoabl. depmentsl. Butamunbl. ['opmonsl. Ilomoxenue B
[Tepuoguueckoit cucreme JI. . Menneneea. CtpoeHue aroma U MoJeKyJibl. DU3NUECKUE U
XMMHUYECKHE CBOMCTBAa BOJOPOJA, €ro MolydeHue W npumeHeHue. OOmas XapaKTepHCTHKa
rajjoreHoB. CTpoeHHME aTOMOB TaJlOT€HOB, CTENEHU HX OKuciaeHus. CTpoeHHe MOJIEKYI
raJIOreHOB. ['aJloreHbl — MPOCThIE BEIECTBA. 3AKOHOMEPHOCTH B M3MEHEHHH UX XUMHUYECKHX U
(u3MYEeCKUX CBOMCTB B 3aBHCHMOCTH OT YBEIMUYEHHUS IOPSAJKOBOIO HOMEpPa XMMUYECKOIrO
anemenTa. KpaTkue cBeneHuss o xiope, Opome, mone, ¢rope. llomydeHue XIopoBogopoza.
XJ10poBOAOpPOA B NpUpoae. XJIOPOBOAOPOI U COJSIHAS KUCIOTA. XJIOPUJIbI, UX MPUMEHEHUE B
HapoAHOM xo3siicTBe. [lomyueHune raJoreHoB METOOM 2JIEKTPONIN3a. buonmornyeckoe 3HaueHHE
rajloreHoB M ux coeauHeHuil. Ilpumenenue ranoreHoB. CTpoeHuWe aroma KHUCIOPOA.
Annorponust  Kuciopoaa. XapaKTepUCTHKa XUMHUYECKHMX CBOWCTB KHCIOpPOJa B CBETE
npencraiaenuit o0 OBP. Ilpumenenue kucinopoga. CTpoeHue aromMa cepbl. AJIOTPOMHMSL.
dusnuecKkue CBOHCTBA POMOHMUYECKOW cepbl. XapaKTepUCTHKA XMMUYECKHX CBOWCTB CEphl B
cBere mnpenacrasieHuii 06 OBP. Baxneilmne coenuHeHUs cepbl: CEpOBOIOPOA, CYIbGUIbI,
OKCHUJIBl, CEpHMCTas KHCJIOTa, CYIb(QHUTH; MX CBOICTBA, MOJy4eHHE U MPUMEHEHUE.
Paz0aBiieHHast 1 KOHLEHTPUPOBAHHAsI CEpHAsi KUCIIOTA, €€ CBOMCTBA, MOJIYYeHNE U TPUMEHEHHE.
Peakuuu B3aumoneiicTBus ¢ cepHoil kucioroid. CtpoeHre aromoB a3ora. CTpoeHHE MOJIEKYIIbI
azora. dusnyeckre U XUMHUYECKUE CBOMCTBA a30Ta B cBere npeacTasieHuid o0 OBP. Ctpoenue
MOJIEKYJIbl aMMuaka. OU3nUecKre CBOICTBA, MOydeHUe, COOMpaHue, paclio3HaBaHUE aMMHUAKa.
XUMHYECKUE CBOWCTBA aMMHAaKa: BOCCTAHOBUTEIBHBIE M 0Opa3oBaHWE HOHA AMMOHHS I10
JIOHOPHO-AaKIENTOpHOMY MexaHu3My. ColM aMMOHHS: COCTaB, MOJydeHHE, (U3UYECKUEe U
xumunueckue cpoictsa. IIpencrasurenu. [Ipumenenue B HapogHoM xo03siicTBE. OKCHIIBI a30Ta.
A3zoTHas kucnora, ee cBolcTBa M mnpumeHeHue. Hutpartbl, cenutpsl. CTpoeHHe aToma.
Annorponusi. CpaBHEHHE CBOWCTB M IMPHUMEHEHUE KpacHoro u 6enoro dochopa. XuMuueckue
cBoiictBa (ocdopa. Oxcua ¢pochopa (V) u oprodpocdopnas kucinora. Comu oprodocopHoit
kucnotel. Dochop B mpupome. Dochopubie ymobperus. CrTpoeHue aromMa yriepoja.
Annorponusi, cBoWcTBa MoAM(UKanui — anmaza u rpadura. Ux npumenenue. AMopQHBIN
YIJIEPO U €ro copTa: KOKC, CaXka, JPEBECHBIN yroib. AcopOLus U ee MPaKTHUEeCKOe 3HaueHHe.
XuMuyeckue cBoicTBa yriepona. Okcuapl yriepoaa, UX CBONWCTBA, MOIYyYEHHE U IPUMEHEHUE.
CrtpoeHnie MOJIEKYJI OKCHIOB yriieposia. YTolbHas KUCJIOTa U ee coyii. BaxxHeime kapOOHATHI:
KaJbLIMT, COJA, MOTAll — UX 3HAaYeHHe M npuMeHeHue. Pacrno3HaBanue kapOonatoB. Ilepexon
KapOOHaTOB B THIpoKapOoHaTel M oOpaTHO. CtpoeHue aroma. CpaBHEHHE €ro CBOMCTB CO
cBoiicTBaMH aroma yriaepoja. Kpucramnmdecknid KpeMHUN, CpPaBHEHHE €ro CBOMCTB C
yraepogoM. Ilpupomnbie coenauHeHus: kpemHus: SiO2, CHIMKAaTBI M aTFOMOCHIIMKATHIL.
PazHoBugnoctn crekna, ero mnpoucxoxaeHue. Ilomyuenne wnemenrta. IlpousBoncrBo wu
npuUMEHeHHne crekna, (apdopa, memenTa. 3aKperuieHHe W CHUCTeMaTH3allys 3HAHWHA 10 TeMe:
CTPOCHHME AaTOMOB HEMETA/NIOB, KOBAJIICHTHAs HENOJSApHAas XUMUYECKass CBA3b. Pemenue
SKCHEPUMEHTANbHBIX 3aJa4 M ypaBHeHHMH peakuuid. [loaroroBka k KOHTpoOJbHOW palore.
3akperyieHne W CUCTeMaTH3alus 3HAHWKH 10 TeMe: XUMHYECKHe W (PH3MUYECKHe CBOHCTBA
HEMETAJUIOB,  XMMMYECKHE  DPEAaKUUM,  KOBAJEHTHAas  MNONsApHas  CBA3b.  Pemenue
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SKCIICPUMEHTAJILHBIX 3a/1a4 W ypaBHeHuM. [loaroroBka k KOHTponbHOM pabote. Pabora Han
OLITMOKaMHU.

Ceoiicmea nememannoe u ux coeouneHui (3 u).

Pemenne skcnepumenTanbHbIX 3anad no teme «lloarpymma kucimopopa». Pemenue
JKCIIEPUMEHTAIbHBIX 3a1ad 1o Teme «lloarpymnmna azora u yriiepona». 3akperieHue 3HaHUH 110
MIOJIYYEHUIO U PACIIO3HABAHUIO T'a30B.

Opzanuueckue eeugecmea (12 u)

BemectBa opranudeckue W HeopraHudeckue. IIpmunmHbl MHOrooOpa3usi OpraHu4ecKHUx
coequHeHWl.  BaneHTHOCTb.  XMMHYECKOE  CTPOEHHE  OpPraHMYECKUX  COEIMHEHUH.
MornekyJsipHbIe U CTPYKTYpHBIC ()OPMYIIBI OpraHUYECKUX COCTUHEHHUH. ['OMonorudeckuii psia
npeaenbHbIX y/B. Pamukanel. M3omepsr u u3omepus. dusnyeckue M XUMUYECKHE CBOMCTBA.
Meran u oraH: crpoeHue Monekyn. ['openue Merana u d3ta”a. [Ipumenenue wmerana.
XUMHYECKOE CTPOCHHUE MOJIEKYJIbI ATUJICHA. J[BoiiHas CBsA3b. B3anmonecTBrue 3TUIEHA ¢ BOIOM.
[Tommmepusanus >tuinena. [lonuatunen u ero 3HadeHue. IloHATHE O MpEAEIBHBIX OMHOATOMHBIX
CIUpTax Ha IPHUMEPE METaHOJA M JTAHONA. TpeXaTOMHbI cnupT ruuepuH. OkuciaeHue
STUJIOBOTO CHUPTA B YKCYCHBIM anbiaerun. Ilonstue o0 ampaernpgax. OkuciaeHHe anbleruyia B
kucnoty. OJIHOOCHOBHBIE HelpeleibHble KapOOHOBbIE KHUCIOTHI Ha IIpUMEpEe YKCYCHOH
kucnotel. Ee cBolictBa n npumeHeHue. (CTeapuHOBas KHUCIOTa Kak MPEACTABUTENb >KMPHBIX
KapOOHOBBIX KHCHOT. Peakius stepudukanuu. Ilonstue o cinoxsbix 3¢upax. [lonsrtue o6
aMMHOKMCIOoTax. Peaknuu nonukoHJeHcauuu. benku, ux crpoeHue M OMoOIOruyeckas poilb.
[lentunnast cBsa3p M nonmunentuabl. IlepBuunas cTpykrypa 6enkoB. buomorndeckue QyHKIuN
OenkoB. CBoiicTBa O€IKOB M KayecTBEHHbIE peakiuu Ha Oenku. IlonsTHe 00 yrimeBonax.
I'moxo3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemtonosa. Mx Ouonoruyeckas polib.
[Tomumepsl pUpPOIHBIE W CUHTETHUYECKHE. Peakuny nomuMmepusallMi W NOJUMKOHACHCALUU.
IInactmaccel M BOJOKHA.  3akpelIeHME M CHCTeMaTu3auus  3HaHMW.  Pemienue
SKCIIEPUMEHTAJIbHBIX 33/a4.

3axpennenue (6u)

OO6o0mieHre, 3aKperuieHue M CUCTeMaTH3alMs 3HaHUM Mo Kypcy XMMuUM 9 Kiacca.
[ToBropenne mnpoineHHeix TeM: Ilepmommueckuit 3axkoH u Ilepuoguueckas cucreMa, BHJIBI
XMMHMYECKUX CBS3€H M TUIBl KPUCTAUIMYECKUX PEUIETOK, THUIBI XMMHUYECKUX PEAKIUH, KJIaCCh
XUMUYECKUX COCIMHEHUM. Pellenre sKCriepuMEeHTANIBHBIX 3a/a4, PEIICHUE YPAaBHEHUN pEaKIiuil.

Meoscnpeomemmuoie ceasu

Peanuzanuss MEXIpeIMETHBIX CBs3ed INpU HM3YyYeHMH XUMHM B 8 M 9 Kiacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK M
MOHATHUH, ABJISIFOIUXCA CUCTEMHBIMU JUUIsl OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'O IIHKIIa
OOme ecTecTBEHHO-HAY4HbIE IMOHATHSA: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpuUs, aHaJIM3,
CHHTE3, KJacCu(UKAIMs, TEePHUOAUYHOCTh, HAOIIOJCHNE, OJKCIIEPHUMEHT, MOJEIHpPOBaHUE,
W3MEpeHue, MOJeNb, SIBJICHUE, IapHUKOBBIA A(PQEKT, TeXHONOrus, MaTepuanbl Dusnka:
MaTepHsi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, W30TON, PaAMOAKTUBHOCTb, MOJIEKYIIA,
ANEKTPUUYECKU  3apsA], TPOBOAHUKH, MOJIYHPOBOJHHUKH, JUAJIEKTPUKH, (POTODIIEMEHT,
WHAWKATOp, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tra3, pacTBOP,
pPAacTBOPUMOCTb, KpUCTAJUIMYECKas peIIETKa, CIUIaBbl, (PU3MUECKHE BEJIUYMHBI, €IMHHULIBI
U3MEpEeHusi, KOCMHUUECKOe MPOCTPAHCTBO, IIaHeThl, 3B&31bl, ComnHie. buonorus: ¢orocunres,
IblxaHue,  Ouocdepa,  SKOCHCTEMA,  MUHEpAJIbHbIE  yIOOPEHHS,  MHUKPOIJIEMEHTHI,
MakKpoO3JIEMEHThI, NMUTaTeNnbHble BemiecTBa ['eorpadus: armocdepa, ruapocdepa, MHUHEpabl,
TOPHBIE TOPO/IbI, ITOJIE3HBIE UCKOMAaeMbIe, TOIUINBO, BOIHBIE PECYPCHI.

Ilnanupyembie pe3yJbTaThl OCBOCHUS Y4eOHOI0 MpeaMeTa

Jluunocmuwvie  pesynomamot  Q0yuarwwuiica  NOJAYYUM  803MONCHOCHL 0N
dopmuposanua cnedyouwjux ruunocmuvix YY/[:
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. orpe/ieJIieHue MOTHUBAIMU U3y4eHHUs! y4eOHOro MaTepuana;

. OLICHMBAHME YCBAaMBAaeMOI'o Y4eOHOro MaTepuana, HCXOIsS W3 COLUAIBHBIX H
JIMYHOCTHBIX LIEHHOCTEH;

. MOBBILICHHE CBOEro 0Opa30BATEIBHOIO YPOBHS U YPOBHS T'OTOBHOCTU K
M3YYEHHIO OCHOBHBIX HCTOPHUECKUX COOBITHH, CBA3aHHBIX C Pa3BUTHEM XMMHUHU U OOIIECTBA;

. 3HaHUE IIPABUJI [IOBEJICHUS B UPE3BBIYANHBIX CUTYALUSX;

. OLIEHUBAHUE COLUATbHONU 3HAYUMOCTHU IPpOodeccuil, CBI3aHHBIX C XUMUEH;

. BJIAJICHUE MpaBWJIaMH O€30M1aCHOr0 OOpaleHHs] ¢ XMMUYECKHMMHU BELECTBAMU U

O60py,Z[OBaHI/ICM, IMPOABJICHUC 9KOJIOTrHYECKON KYJBbTYPHEI .

Memanpeomemmnuwie pe3yibmamut

PerynssTuBHbIe

Obyuarowuiics ROIYUUM B03MONCHOCHb ONIsl POPMUPOBAHUS CIEOVIOWUX PeCYIAMUBHBIX
YVi:

. LeNeNoNaraHie, BKJIOYas IOCTAHOBKY HOBBIX  Lieled, mpeoOpa3oBaHHE

HpaKTquCKOﬁ 3aga4u B IIO3HABATCIIbHYIO, CaMOCTOSITEILHBIN aHaIn3 YCJ'IOBI/Iﬁ JOCTHKCHUA
OcJIii Ha OCHOBC yqéTa BBIJACIICHHBIX YYHUTCICM OPUCHTUPOB JIENCTBUS B HOBOM y‘{e6HOM

MarepHare;

. IJIAaHUPOBAHUE MTYTH JOCTUXKEHUS 1IeJIeH;

. yCTaHaBIICHUE IENEBBIX MPUOPUTETOB, BBIJCICHUE aJbTEPHATUBHBIX CIIOCOOOB
JOCTHKESHHUSI 1IeTTH U BBIOOP Hanbomnee 3PPeKTUBHOTO criocoda; *© yMEHHE CaMOCTOSATENbHO
KOHTPOJIMPOBATH CBOE BPEMs U YIIPABIIATH M; * YMEHHUE MPUHUMATh PEIICHUS B MPOOICMHOMN
CUTYAaIIH;

. MOCTAaHOBKA Yy4YEOHBIX 3a/1ay, COCTABJIICHHWE IUIAHA U TIOCIEI0BATEIbHOCTU
e CTBHIA;

. opranuzanus pabo4yero Mecrta Mpy BHIIOTHEHUH XUMHUYECKOTr0 SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHKUE PE3YIbTATOB OOyUYEHUS, OLICHUBAHHE YCBOSHHOI'O MaTepuaia,

OIICHKA Ka4yeCTBa W YPOBHS MMOJYUYECHHBIX 3HAHUM, KOPPEKIMs IUIaHA U croco0a JEeUCTBUS MPHU
HeoOxoaumocTH . [To3HaBaTenpHbIe OOYYAIOMIMICS MOTYYUT BO3MOXKHOCTD ISl (PopMUpOBaHUS
CHEAYIOLIMX NTO3HABaTENbHbIX Y Y [1:

. MIOWCK U BBIZICTICHHE WH(POPMAIINH;

. aHaJIM3 yCJIOBUH M TpeOOBaHMM 3a/iayu, BHIOOP, COMOCTABICHUE U OOOCHOBAHHE
criocoba peleHus 3aaauu;

. BbIOOp HambOosee >PPEeKTUBHBIX CHOCOOOB pEIICHHs 3aaud B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIIBUKEHHE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKH;

. CaMOCTOSITENTFHOE CO3JaHHE aJITrOpUTMa AEATENbHOCTH TPU PEIICHHH MpoOiieM
TBOPYECKOTO U TTIONCKOBOT'O XapaKTepa,

. YMEHUS XapaKTEePHU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBAM;

. OIMCBIBAaHUE CBOMCTB: TBEPABIX, KHUJKUX, FA3000pa3HBIX BEIIECTB, BBIICICHUE UX
CYIIECTBEHHBIX TPU3HAKOB;

. U300paKCHUE COCTaBa MPOCTEHINNX BEHIECTB C TOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYIIHOCTH XUMHUYECKUX PEAKIM C TTOMOIIbI0 XUMHUECKUX YPaBHEHUH;

. MpoBe/IeHNE HAOIIOICHNH, ONICAaHUE TPU3HAKOB U YCIOBUI TEUCHUST XUMUICCKUX

peakuuii, BHIOJHEHNE XUMHUECKOr0 SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaIM3a HAOIIOACHUN
32 SKCIIEPUMEHTOM, pELICHHE 3a/ad, IMOJyYeHHEe XMMHUYECKOW HH(OpMAIMH U3 pa3IMYHBIX

HWCTOYHHUKOB;
. YMEHUE OPraHU30BbIBATH UCCIEAOBAHUE C LIEJIbIO MPOBEPKU TUIIOTES;
. YMEHHE JIeNIaTh YMO3aKIIOUeHUs (MHIYKTUBHOE U TI0 aHAJIOTHH ) U BBIBOIBI;
. YMEHHE OOBEKTHBHO OIICHMBATh WH(OPMAIIMIO O BEIIECTBAX M XHUMHUYCCKUX
nporeccax, KpUTHUYECKH OTHOCUTHCS K TICEBOHAYUYHOM HH(OpMAaLIUH.
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Kommynukamuensie
Obyuarowuiica ~ nonyuum  GO3MOJMCHOCMb 01 (POpMUPOBAHUA  CNEOVIOUWUX
KommyHukamusnwvix YVJI:

° IIOJTHOC W TOYHOC BBIPAKCHHUE CBOUX MBICJIC B COOTBETCTBHUM C 3agadyaMu "
YCIOBUSAMH KOMMYHUKAIIUH
° AICKBATHOC MCIIOJIb30BAHUC PCUCBBIX CPCACTB JIA Yy4YaCTusd B OUCKYCCHUU U

apryMEeHTalliu CBOCH MO3MIIMH, YMEHUE MPEICTABIATh KOHKPETHOE COJIEpIKAHHUE C COOOIICHUEM
€ro B MMCbMEHHOH M YCTHOM opMe, onpeiesieHne crnoco00B B3auMOIEHCTBUSL, COTPYAHUYECTBO
B [IOMCKE 1 cOope nHpopMalnu;

. olpeieNieHe Croco00B B3aMMOACHCTBHS, COTPYAHHYECTBO B IOHUCKE M cOOpe
nHpOpMAIIMK, yYacTHE B JUAJIOre, TUTAHUPOBAHUE OOIIMX CIIOCOOOB pabOTHI, MPOSIBICHUE
YBKUTEIHLHOI'O OTHOUICHHUS K APYTUM YUaIIUMCS;

. OIMCAaHMWE COJNIEP)KAHMSI BBIMONHSAEMBIX JEHCTBHI C IIETbI0 OPUEHTUPOBKU B
IIPEIMETHONPAKTUUECKON AEATEIbHOCTH;

. YMEHUSl YUUTHIBATh pa3Hble MHEHHUS M CTPEMHUTHCS K KOOPIMHAIMU PA3THUHBIX
MO3HIIUN B COTPYTHUYECTBE;

. (dopMmynupoBaTh COOCTBEHHOE MHEHHME M IIO3MIMIO, APTyMEHTHPOBATH M
KOOPJMHUPOBAaTh €€ C MO3ULIMSIMU MapTHEPOB B COTPYAHUYECTBE NPU BBIPAOOTKE OOIIEro
peIIeHHs B COBMECTHOM JIeSTeTbHOCTH;

. OCYLIECTBJIATh B3aUMHBIH KOHTPOJIb UM  OKa3blBaTb B  COTPYIHUYECTBE
HE00XO0IMMYIO B3aMMOIOMOIITb;

. IJTAHUPOBATh OOIIUE CIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIHIO,
OLIEHKY JIelcTBUI MapTHEPA, YMETh YOEXKIaTh;

. UCIIO0JIb30BaTh 4/I€KBATHBIE SI3bIKOBBIE CPE/ICTBA Ul OTOOPaXKEHUs CBOMX YYBCTB,
MBICJIEH, MOTHBOB U MOTPEOHOCTEN; 0TOOpaxkaTh B peud (OmnucaHue, 0ObSICHEHHE) CONEp)KaHHe
COBEpIIaEMbIX JIEHCTBUM, Kak B (hOopMe IPOMKOH COLMAIM3WPOBAHHON peud, Tak U B (opme
BHYTpEHHEH peuu;

. pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHIIMIO, WCHONb3ys CpEACTBA YCTHOM M
MUCHPbMEHHOW KOMMYHHUKAIlMM TpH pabore C TeKcTaMu y4eOHWMKAa U JIOMOJHUTEIHHON
JUTEpATypol, CIPaBOYHBIMU TaOJIMIAMM, HPOSBISATh FOTOBHOCTh K YBA)KEHHUIO HWHOW TOYKHU
3peHHs IPHU 00CYXKIEHUH PE3YIbTATOB BHIITOIHEHHONW PaOOTHI.

IIpeomemnvimu pesynomamamu usyyenus npeomema «Xumusay ¢ 8 Knacce A61110mcs
cneoyroujue yMeHus:

1. B noznasamenvHotl cghepe:

JaBaTh OMpPEIEICHHUS] M3YYCHHBIX MOHSATHUIN: BEHIECTBO (XMMHUYECKUU JIIEMEHT, aToM, HOH,
MOJIEKYJa, KPUCTAJUINYECKasl PELIETKA, BELIECTBO, MPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUUECKAsI
(dbopMmyna, oTHOCUTEIbHAs aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJIIpHasi Macca, BaJIEHTHOCTb,
OKCHJIbI, KHCJOTHI, OCHOBaHUS, COJH, aM(pOTEPHOCTh, WHIUKATOP, MEPHOJUYECKUN 3aKOH,
Nepuoarueckass CHUCTeMa, IepHoAuyYecKas TaOiuma, W30TOMbl, XWMHYECKas  CBS3b,
3JEKTPOOTPULIATEILHOCTh,  CTENEHb  OKHUCICHHS, JJIEKTPOJUT); XUMHYECKas  peaKius
(XuMuYeckoe  ypaBHEHHE, TeHeTUYeCKass  CBsI3b,  OKHUCJICHHE,  BOCCTAaHOBIICHUE,
IEKTPOIUTUYECKAS Jcconuanus, CKOpPOCTb XUMHYECKOI peakuun);
* OIUCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEJILHO MPOBEJACHHBIE SKCIIEPUMEHTDI, UCIIONIb3YS
TUIS 3TOTO €CTECTBEHHBIH (pycckuti, POIIHOI) 3K M SI3BIK XUMHH;

ONKCHIBATh W pa3nuyaTb U3YYEHHBIE KJIACChl HEOPraHUYECKUX COCAMHEHUH, MPOCThIE U
CIIO’KHBIE BELIECTBA, XUMHYECKHE peakiuu;

KJIacCU(PHUIIPOBATD W3Yy4EHHBIE O00BEKTHI u SIBIICHUS;

HAOMIOJaTh JIEMOHCTPUPYEMBIE U CaMOCTOSITEIBHO MPOBOAUMBIE OMBITHl, XUMHUYECKUE

peaxuuu, MIPOTEKAIOIINE B pUpoJie u B OBITY;
JenaTh  BBIBOJBI M YMO3AKIIOYEHHS M3 HAOMIOACHUN, M3YYEHHBIX XHMHUYECKHX
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3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOWCTBA HEM3YYEHHBIX BELIECTB [0 AaHAJOTUU CO

CBOMCTBaMU U3Y4YCHHBIX;
CTPYKTYpUpPOBaTh M3YYEHHBIH MaTepHal M XHUMHUYECKYI0 HH(POPMAILUIO, TOIYYEHHYIO U3
IPYrux HACTOYHHKOB;
MOJIETUPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOr0O — TPEThEro MEpUoJIoB (B paMKax

M3YUEHHBIX MOJ0XKeHU! Teopun . Pesepdopra), cTpoeHne npocTerimmx MoaeKyI.

2. B yennocmno-opuenmayuonnoii cghepe:
aHAIM3UPOBATh U OIICHUBATh IOCIEJACTBUS S OKpPYXAroliel cpenbl OBITOBOM H
MIPOM3BOJICTBEHHOM JIESITEIHHOCTH YEJIOBEKA, CBA3aHHOM C MepepadoTKOi BEIIeCTB.

3. B mpyoosoii cipepe:
* POBOJIUTH XUMHUECKHI IKCIICPUMECHT.

4. B cgpepe 6e3onacnocmu dcusHedessmenbHOCmu.:

* OKa3bIBaTh MEPBYIO TOMOIIb MIPHU OTPABJICHUAX, OKOTaX U IPYTHX TpaBMaxX, CBSI3aHHBIX
BEIIIECTBAMH M JIA0OPAaTOPHBIM 000PYI0BAHUEM.

OIMCHIBATh CBOMCTBAa TBEPABIX, JKUIKUX, Tra3000pa3HBIX BELIECTB, BBIACHAS HX
CYIIECTBEHHBIE PU3HAKY;

* XapaKTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTAaHAaBIIMBAaTh
NPUYUHHO-CJICICTBEHHBIC CBSI3U MEX/Ty JTaHHBIMU XapaKTePHUCTUKAaMH BEIECTBA;

* PaCKpBIBaTh CMBICII OCHOBHBIX XHUMHMUYECKHUX TMOHATHH  «aToM», «MOJIEKYJIay,
«XMMHAYECKHI DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIIO)KHOE BEIIECTBO», «BAJICHTHOCTDHY,
UCTIONB3Ys 3HAKOBYIO CUCTEMY XHMUU;

* n300paXkaTh COCTaB MPOCTEHININX BEIIECTB C IOMOIIBI0 XUMHUYECKUX (OpMyT U
CYIIHOCTh XUMHUYECKHUX PEAKIHi C TOMOIIHI0 XUMHUECKUX YPaBHEHHIA,

* BEIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, a TaKXkKe
MacCOBYIO JIOJIF0 XUMHMUYECKOTO 3JEeMEHTa B COCAUHEHHUSAX JUIS OLEHKH HMX MpPaKTUYEeCKOH
3HaYMMOCTH;

* CPaBHHUBATH 110 COCTaBY OKCHJIbI, OCHOBaHMSI, KHCJIOTHI, COJIH;

* KJIacCU(UIIUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAaM, KUCIIOTHI U COJIM IO COCTaBY;

* [IOJTb30BATHCS JTA0OPATOPHBIM 00OPYJIOBAHNEM U XUMUYECKOH ITOCY0H;

* IPOBO/INTH HECIIOKHBIE XUMHUECKHE ONBITHI M HAONIONCHHS 32 M3MEHCHHUSMH CBOWCTB
BEIIECTB B IpoOLEcCe MX MpEeBpalleHui; coONIofaTh MpaBWiia TEXHUKH O€30MacHOCTH INpHU
MIPOBEICHUH HAOIIOACHUH H OIIBITOB;

* pa3nMyaTh OSKCHEPHUMEHTATBHO KHCIOTHI M INENOYM, IOJb3YACh HWHIMKATOPAMH;
OCO3HaBaTh HEOOXOAMMOCTb COOJIOACHUS Mep 0€30MacHOCTH MpU OOpallleHUH C KUCIOTaMHU U
HIETI0YaMHU.

* pacKphIBaTh CMBICI Nepuoanueckoro 3akona [{. . Menneneena;

* OMUCHIBATH M XapakTepu3oBaTh TaOAMUHYHO (OpMYy NEPUOJUUECKOH CHUCTEMBI
XUMHUYECKHX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SIJIEP M paclpeleieHue Yuciia 3JEKTPOHOB II0
9JIEKTPOHHBIM CJIOSM aTOMOB XHWMHYECKUX 3JEMEHTOB MAJbIX IEPUOJOB IEPHOANYECKON
CHCTEMBI, a TAK)Ke KIS U KaJIbLUS;

* pa3nu4aTh BBl XUMHUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJISIPHYIO, KOBAICHTHYIO
HEMOJSPHYIO U METAIIMYECKYIO;

* 1300paXkaTh 3JEKTPOHHO-MOHHBIE (POPMYJIbI BEIIECTB, 0OPa30BAHHBIX XUMHUYECKUMHU
CBSI3SIMH Pa3HOTO BH[IA;

* BBISBIISITH 3aBHCUMOCTH CBOWCTB BEIECTB OT CTPOCHHS MX KPHCTAJUIMYECKUX PEUIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTNUECKHUX

* XapaKTepU30BaTh XMMUYECKHE DIIEMEHTHl W HMX COCAWHEHHUS Ha OCHOBE IOJOKEHUS
3JIEMEHTOB B IIEPUOIMYECKOM CHCTEME U OCOOEHHOCTEH CTPOCHHUS UX aTOMOB;

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO 12

TOCYAAPCTBEHHOE BHOA)XETHOE OBLLIEOBPA30BATEJ/IbHOE 28.09.23 20:38 (MSK) Ceptudukat F4A73505B8CC28D0B7CA30A8650B3343
YYPEXXAEHMUE "CPEAHASA OBLLLIEOBPASOBATEJIbHASA LLUKOJIANC 1T,
CYH)KA", bekoB becnaH barayanmHoBuy, [lupekTop




* XapaKTepU30BaATh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHHUE NIEPUOJUYECKOTO 3aKOHA U
MEePUOANYECKON cHcTeMbl Xumudeckux »dnemeHToB [I. 1. MenneneeBa; ¢ oOBSCHATH CYTh
XUMHYECKUX MPOIECCOB U UX MPUHIMITHAIEHOE OTIUYHE OT (PU3UYECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS IPOTEKAHUS XUMHUYECKUX PEAKIIHIi;

* YCTAHABJIMBATh IPUHAICKHOCTh XMMHUYECKON PEAKIMU K ONPEAeIEHHOMY THUIY IO
OJTHOMY W3 KIACCHU(UKAIMOHHBIX TMPU3HAKOB: 1) MO YHCIy U COCTaBy HCXOMHBIX BEIIECTB H
MPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3joKEeHMs, 3aMellleHus U oOMeHa); 2) 1o
BBIJICJICHUIO WM TIOTJIOMICHUIO TEIUIOTHl (PEeakiMu SK30TEPMHUYECKHE M IHAOTEPMHUYECKUE);
3) 10 HM3MEHEHWIO CTETNCHEH OKHCJICHUS XHMHUYECKUX JJIEMEHTOB (PEaKIIMU OKHCIMTEIBHO-
BOCCTAHOBUTEINbHBIE); 4) 10 00paTUMOCTH Ipoliecca (peakuuu o0paTuMble U HEOOpaTUMBbIE);

* COCTaBJISITh YPABHEHHMS DJICKTPOJIUTUYECKON AMCCOLMALMM KHUCJIOT, IIEJIOYEH, COJICH;
MOJTHBIE U COKpAIIEHHBIE MOHHBIC YpPaBHEHHS pPEaKIMii OOMEHa; ypaBHEHUS OKUCIUTEIHHO-
BOCCTaHOBUTEIBHBIX PEAKIINA;

* IPOTHO3UPOBATH MPOJIYKTHl XUMHUECKUX peakIuii mo ¢popMyliaM/Ha3BaHUSIM UCXOIHBIX
BEIIECTB; OMPEIENSITh UCXOIHBIE BEUIECTBA IO (OpMyaM/HA3BaHHUSIM MPOIYKTOB PEAKIIUU;

* COCTaBJISITh YPaBHEHUS PEAKIINM, COOTBETCTBYIOIIUX MOCIEI0BATEIHHOCTH («IIETTOUKEY)
MPEBPAIICHUI HEOPIraHUYECKUX BEIIECTB Pa3IMYHbIX KIACCOB;

* BBISIBJISITH B IMPOIECCE SKCHEPUMEHTA MPHU3HAKH, CBUICTENbCTBYIOIIUE O MPOTEKAaHUU
XUMHYECKON PEAKIINY;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MACCOBOM J0JI€H PACTBOPEHHOT O BEILIECTBA;

* OIIpPEAENATh XapakTep Cpelibl BOAHBIX PAaCTBOPOB KHCIOT M IIEJIOYEH MO HW3MEHEHUIO
OKpPacK{ MHJIUKATOPOB;

* IPOBOANTH KaYECTBEHHBIE PEAKIIMU, MOATBEPKIAIOIINE HAIUYNE B BOJIHBIX PACTBOpPAX
BEILECTB OT/IEIbHBIX HOHOB

* ONPEACNATh MPUHAUIKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJLJIBI U HEMETAJUTBI, OKCHJIbI, OCHOBAHU I, KUCJIOTHI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB MO UX Ha3BAHUSM;

* OIIPE/EIIATh BAJICHTHOCTh U CTENEHb OKUCIIECHUS PJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTAHWYECKUX COCJAMHCHHN 10 BAJICHTHOCTSAM M CTEICHSIM
OKHCIIEHUS 3JIEMEHTOB, a TaK)Ke 3apsAaM MOHOB, YKa3aHHBIM B Ta0JMIle PAaCTBOPUMOCTH KUCIIOT,
OCHOBaHUM U COJIEH;

* 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NIECKUX U XUMHUYCCKUX CBOWCTB TPOCTHIX
BELIECTB (METAVIOB M HEMETAIJIOB) M MX BBICHIMX OKCHJIOB, OOpa3oBaHHBIX 3JIEMEHTaMH
BTOPOT'O U TPETHETO MEPUO/IOB;

* Ha3pIBaTh OOIME XHMHYECKHE CBOWCTBA, XapakTepHbIC Ui TPYII OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bpIBaTh OOIIME XMMHUYECKHUE CBOMICTBA, XapakTEpHbIE M KaKIOT0 M3 KIACCOB
HEOPraHWYECKUX BEUIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH  TIPUMEPHI  PEAKIUN, TOATBEPKIAIOIMNUX  XHUMHYECKHE  CBOMCTBa
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPE/ICIIATh BEIIECTBO-OKUCIUTENb U BEUIECTBO-BOCCTAHOBUTENIb B OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTaBJIATh OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIN OallaHC (TSI M3YUYEHHBIX PEaKIIHii) 1Mo
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOAWTH JIAOOPATOPHBIE  OIBITHI, TOATBEP)KIAIONINE XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTAHMYECKUX BEIIECTB;

Ilpeomemnvimu pezyromamamu uzyyenusn npeomema « Xumua» ¢ 9 knacce aA6naw0mcs
cneoyrujue ymeHua:

1. B noznasamenvHotl cghepe:
* J1aBaTh OMNpPEIEICHHS] M3YU4CHHBIX IMOHSTHIA: BEIIECTBO (XUMHUYECCKHI JJIEMEHT, aToM,
WOH, MOJICKYJIa, KPUCTAJUTMUECKas pEIIeTKa, BEMIECTBO, MPOCTHIE M CIOXKHBIC BEIIECTBa,
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XHUMHUYCCKasa q)opMyna, OTHOCHUTCJIbHAA aTOMHas MacCa, OTHOCUTCIIbHAad MOJICKYJIApHaAsA Macca,
BAJICHTHOCTB, OKCHBI, KHCJIOTHI, OCHOBAaHUA, COJIH, aM(I)OTepHOCTB, HHOUKATOP,
HepI/IO,[[I/I‘-IGCKI/Iﬁ 3aKOH, MNCpUOoAUYCCKad CHUCTCMA, JMCPpHUOANYICCKAA Ta6JII/ILIa, MN30TOIIHI,
XUMHYECKas CBA3b, DJICKTPOOTPULIATCIIBHOCTD, CTCIICHb OKUCIICHUA, BHGKTpOJ'II/IT); XHUMHUYCCKas
peaKknus (XI/IMI/I‘ICCKOG YpaBHCHHUCE, T'CHCTHUYCCKAasA CBA3b, OKHUCICHHC, BOCCTAaHOBJICHHC,

IEKTPOIUTUYECKAS Jcconuanus, CKOpPOCTb XUMUYECKON peakiun);
* OIUCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO MPOBEJAECHHBIE SKCIIEPUMEHTDI, UCIIONIb3YS
TUIS 3TOTO €CTECTBEHHBI (pycckui, POIHOI) S3IK M SI3BIK XUMHH;
ONMKCHIBATh W pa3nuyaTb U3YYEHHBIE KJIACChl HEOPTraHUYECKUX COEAMHEHUH, MPOCThIE U
CIIO’KHBIE BELIECTBA, XUMHUYECKHE peakiuu;
KJIacCU(PUIIPOBATH W3Yy4YEHHbIE 00BEKTHI u SIBIICHUS;
HAOMIOJaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIHPHO MPOBOAUMBIE OMBITHl, XUMHUYECKUE
peaxuuu, MIPOTEKAIOIIE B pupojIe " B OBITY;

ACIaTb BBIBOJAbBI HW  YMO3AKIOUCHUA  H3 Ha6HIOHeHHfI, N3YYCHHBIX XWUMHYCCKHUX
3aKOHOMepHOCTCﬁ, MMPOrHo3nupoBaTh CBOICTBa HCU3YUCHHBIX BCHICCTB II0 aHAJIOIUHU CO

CBOMCTBaMHU U3y4CHHBIX;
CTPYKTYpUpPOBaTb M3Y4YEHHBIH MaTepual M XUMUYECKYH0 HH(QOPMALMIO, MOJIYYEHHYIO U3
APYrux HCTOYHUKOB;
MOJIEIMPOBaTh CTPOEHUE AaTOMOB 3JEMEHTOB IMEPBOIO0 — TPETHETO NEPUOAOB (B paMKax

M3y4YEHHBIX MOJIOXKEHUN Teopun . Pesepdopaa), cTpoeHre mpoCcTEHIITNX MOJIEKYIT.

2. B yennocmmuo-opuenmayuonnoii cgepe:
aHAJIM3UPOBATh U OLICHUBATh IOCJIEJACTBUS JJS OKpYyXarolied cpenbl ObITOBOM U
IIPOM3BOJICTBEHHOM JIESITEIbHOCTH YEJI0BEKA, CBA3aHHOM C epepadoTKOil BeLecTB.

3. B mpyoosoti cghepe:
* IPOBOJIUTH XUMHUYECKHI IKCIICPUMEHT.

4. B chepe 6esonacnocmu scuznedesmenbHOCU:
* OKa3bIBaTh MEPBYIO MMOMOIIb IIPH OTPABJICHUIX, OKOTaxX U IPYTUX TpaBMax, CBA3aHHBIX
C BEI[ECTBaMH U Ja00OpaTOPHBIM 000pyI0OBaHUEM.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoxa Ocnognule 6uowt deamenvnocmu | Hcnonwv3oe
paszoena odyuarowuxca anue
obopyooea
Hus
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.1lpeomem xumuu. | Ciaynianue OObSICHEHUN yUUTES.
Bewecmea. CamocrosTenpHas paboTa ¢ y4eOHUKOM.
O0bacHenne HaOIIOIaEMBIX SIBICHUH.

2.1lpespawenus
pespaty PaGora ¢ pa3naTouyHbIM MaTEpPUATIOM.
eeuecms. Ponv N
Cnymanue 0ObSICHEHUN yUUTENS.
XUuMuu 8  JHCU3HU
CamocrosTenpHas paboTa ¢ yUeOHUKOM.
Yejogexd.

3. Kpamxuii  ouepx | Cinymanue oObsICHEHUN YIUTEIIS.
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ucmopuu paszsumus | CamocTtosTenabHas padota ¢ y4eOHUKOM.
XUMUU. OT6op W cpaBHEHHE MaTepuana [0
HECKOJIBKUM UCTOYHUKAM.
4.11CX2 JI.U. | Cnymianue oObSICHEHUN YUUTETIS. Hatuuk
Menoeneesa. 3uaxu | CamocrosTenbHas paboTa ¢ y4eOHHKOM. | BBICOKOH
XUMUYECKUX Pabora ¢ Tabnuueit Menzaeneena. TeMIeparyp
91eMEHMO8. Pabora ¢ kapToukamu. bl, JlaTumk
TeMIeparyp
BI
IJIATUHOBBIN
3. Xumuueckue
Ananmu3s Gopmyi.
Gopmynol.
Omuocumenvhas PelieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
AMOMHAA u | Ka4CCTBCHHBIX 3aJ1ay.
MONCKYNAPHASL Crnymanue oObsICHEHUN YIUTETIS.
maccoi. PaGora B mapax.
PabGora B rpynmax.
Amomul 1. OcHnogHvie p Jatuuk
aboTa ¢ pa3JaTOYHbIM MaTepHalIoOM. .
XUMUYECKUX | C8eOeHUs 0 o BBICOKOM
Crnymanue oObICHEHUN YUUTEIS.
INNEMEHM 06 CIPOCHUL AMOMOB. | (~o 1 oo g paGoTa ¢ YIEOHHKOM. TeMIiepaTyp
(8w) H3zomonebl. bI, JlaTumk
TeMIeparyp
BI
TJTATUHOBBIN
2. Cmpoenue | Cnymanue 0ObSCHEHUN yUUTEI.
INEKMPOHHBIX CamocrosiTenbHas paboTa ¢ y9eOHUKOM.
obonouex amomoes. | Padbora ¢ Tabmureiit Menneneesa.
HWzmenenue uucna | Pabora ¢ kapToukamm.
91eKMPOHO8 Ha | Pabora B mapax.
BIYV. Pabora B rpynmax.

3. Honnas cease.

Crnymanne oObICHEHUN YUUTEIS.
Pemenue mocraBieHHBIX 3a1a4.
Pabora ¢ yueOHmKOM.

Pabora B mapax.

Pabora B rpymmax.

4,
Bzaumooericmeue
amomos
oNleMEeHmM oG-
HeMemalos
medxncdy codoll.

Crnymanue oObsICHEHUN YIUTETIS.
Pab6ora ¢ Tabnuieii Menneneesa.
Pemenne 3agaud.
Pabora B mapax.
PaGora y nmocku.

5. Kosanenmnas
XUMUYECKas C8:3b.

Pabota ¢ pa3gaTo4HBIM MaTEpUATIOM.
Cnymanue oOBbSICHEHUH yIUTEs.
CamocrosTenpHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAs CBA3b.

PaGota ¢ pa3maTo4HBIM MaTepUaIOM.
Crnymanue oObICHEHUN YUUTENS.
CaMocrosiTenbHas padboTa ¢ y9eOHUKOM.

7. Obobuwenue u
cucmemamu3ayust
SHAHUI .

PaGora B mapax.
Pabora B rpymnmnax.
Pewenne 3anmau.
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IIpoBepka monmy4yeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJIBHOM padoTe.

8. Konmponvhnas

Pemienue 3anannii KOHTPOJIILHOU PaOOTHI.

PelieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymanue 0ObsICHEHUH YIUTEIIS.

paboma Ne |.
IlIpocmouie 1. Ilpocmuie JaTunk
Pabota ¢ pa3aTOYHBIM MaTepHAIIOM. .
eewgecmea (7 | sewecmea - N BBICOKOH
Crnymanue 0ObSICHEHUN yYUTEs.
u) Memanivl u TeMIiepaTyp
CamocrosTenpHas paboTa ¢ y4eOHHMKOM.
HeMemainiol. bI, JlaTumk
AHanu3 ommooK.
Ananus . TeMIiepaTyp
. AHaM3 KOHTPOJIBHOU PaboTEHI.
KOHMPOIbHOU bl
Pabora "Hag ommOkamu. .
pabomui. IIJIATHHOBBIN
Pemenue 3agauy.
— H3MepeHue
TeMIIepaTyp
bl TIEPEXO0JI0B
QJIJIOTPOITHBI
X
MoAr(pUKALIH
71 Cepsl,
U3MepeHue
TeMIeparyp
bl TUTABJICHUS
BEILIECTB.
2. Konuuecmeso Amamms dopmyn
sewecmaa. '

3. Pewenue 3a0au .

Amnanmusz ¢popmyi.

Pemenne TEKCTOBBIX KOJMMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Caymanue 00bsICHeHUN YUUTEIIsl.

4. MounspHuoiii
obvem 2a308.

Ananmu3z popmyi.

Perienne TEKCTOBBIX KOMMYECTBEHHBIX U
KaueCTBEHHBIX 3a/a4.
Caymanue 0ObSICHEHUN YUUTEs.

5. Pewenue 3aoau.

Amnanusz ¢popmyi.

PetieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KAayeCTBEHHBIX 3a/a4.
Crnymanne 00bSICHEHUN YUUTES.

6. Ob6obwenue u

Pabora B mapax.

cucmemamuszayuss | Pabora B rpynmnax.

3nanull no 2naee | Pelllenue 3amad.

«IIpocmule [IpoBepka mony4YeHHBIX 3HAHUU.

seujecmear. [ToaroroBka K KOHTPOJIBHOU padoTe.

7. Koumponvnas | Pemenue 3ajaHuii KOHTPOJIbHOM pabOTBHI.

paboma Ne 2.
Coeounenusa | 1. Cmenens | Ciiynianue OObsICHEHUH YIUTEIIS.
xumuueckux | okucienus. Ananuz | CamoctosiTenbHas padora ¢ yueOHUKOM.
971eMEHM 08 KOHMPOJIbHOU Pabora ¢ Tabnuneit Menaeneena.
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(15 u). pabomul.

Pabota ¢ kapToukamu.

2. Baorcrnenuue
Kaaccol  OUHAPHLLX
COeOuHeHUll .

Pabota ¢ pa3iaTOYHBIM MaTepHaIIOM.
Cnymanue 0ObSICHEHUN yUUTEs.
CamocrosiTenpHas paboTa ¢ y4eOHHKOM.

CaMmocrosiTenbHas paboTa ¢ yaeOHUKOM.
OTbop ¥ cpaBHEHHE MaTepualia [0
HECKOJIBKUM NCTOYHHNKAM.

3. Ocnosanus. p Hatunk pH
aboTa ¢ pa3JaToOYHBIM MaTepUAIIOM.
Crnymanue 0ObSICHEHUN yYUTEs.
CamocrosiTenpHas paboTa ¢ y4eOHHMKOM.
4. Ob6obwenue wu | Pabora c pa3gaTouHbIM MaTEPHATIOM.
cucmemamusayusi | Pemenue 3anau.
SHAHU. 3akperieHHe 3HaHUH 110 TEME.
5. Kucnomeul. Caymanue oObsSICHEHUI YUUTEIIS. Hartuuk pH
CamocrosTenpHas paboTa ¢ y4eOHHKOM.
OT6op U cpaBHEHHE MaTepuana [0
HECKOJIbKMM HCTOYHHUKAM.
6. Ob6obwenue u | Pabota c pa3gaTOYHBIM MaTEpUATIOM.
cucmemamuszayus | Pemienue 3agau.
3HAHUI. 3akperieHre 3HaHUH 110 TeEME.
7. Conu. Crnymanue 0ObSICHEHUN yUUTEs. Hatuuk pH

8. Obodbwenue u

Pabora ¢ pasaaTO4YHbIM MAaTCpUAIOM.

eewecmea U cmecu.

cucmemamusayus | Pemenue 3anau.
3HAHU. 3akperieHre 3HaHUM 10 TeMeE.
9. Ob6obwenue u | PaboTra c pa3gaTouHbIM MaT€pHAIOM.
cucmemamusayus | Pemenue 3anau.
SHAHUU 00 | 3akperieHue 3HaHHH 10 TEME.
OCHOBHbIX  KACCax
Heop2aHu4ecKux
seuyecms.
10.

Pabota ¢ pa3iaTOYHBIM MaTepUaJIOM.
Kpucmannuuecxue N

Caymanue oObsSICHEHUI YUUTEIIS.
pewemxu.

CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
12. Yucmoie | Caymanue oObsICHEHUN yUUTEs.

CamocrosTenpHas padoTa ¢ y4eOHUKOM.
Otbop ¥ cpaBHEHHE MaTepuaiga IIo
HECKOJIbKUM UCTOYHUKAM.

13. Maccosas u

Ananmus Gpopmyi.

NOHAMUEM «O0IY.

00veMHas oo
KOMNOHEHMO8 PemeHune TEKCTOBBIX KOJIWYECTBEHHBIX U
cmecu. KaueCTBEHHBIX 3a/a4.
Crnymianue o0bsICHEHUN YUUTETISI.
14. Pacuemur,
Amnamu3z ¢popmyi.
CBA3aHHbIe c

PelieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymanue oObsICHEHUH YIUTETIS.

15. Koumponvnas
paboma Ne 3.

Pemienue 3a1anuii KOHTPOJIBLHON PaOOTHI.

Hzmenenus, 1. Duszuueckue

Pabora ¢ PasaaTOYHbIM MATCPUAIOM.

[JOKYMEHT NMOAMWCAH 3MEKTPOHHOW MOANMUCHIO
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npoucxooawu | senenus 6 xumuu. | Ciynianue oObsICHEHUH YIUTEIIs.
e ¢ | Ananus CamocTrosTenpHas paboTa ¢ y4eOHUKOM.
eeujecmeamu | KOHMpOoJIbHOU
(12 u). pabomul.
2. Xumuueckue | Cinymanue oObsICHEHUN yUUTEIS.
peaxkyuu. CamocrosTenpHas padoTa ¢ y4eOHUKOM.
OTbéop W cpaBHEHHE MaTepHasia IIo
HECKOJIBKMM UCTOYHHKAM.
3. Xumuyeckue | Citynianue OObsICHEHUN YIUTEIIS.
VPasHeHusl. CamocrosTenbHas paboTa ¢ y4eOHUKOM.
OT6op ® cpaBHEHHE MaTephalia [0
HECKOJIbKMM HCTOUYHHUKAM.
4.  Pacuemvi no
Amnanusz ¢popmyi.
XUMUYECKUM
VYDAGHEHUSM. Pemenne TEKCTOBBIX KOJIMYSCTBEHHBIX M
KaueCTBEHHBIX 3a/a4.
Caymanue o0bsICHEHUH yUUTEIIsL.
5. Pacuemvr no
Ananmus Gpopmyi.
XUMUYECKUM
VPAGHEHUAM. Pemenne TEKCTOBBIX KOJIMYSCTBEHHBIX H
Ka4eCTBEHHBIX 3a/1a4.
Cnymianue o0bsICHEHUN YUUTETISI.
6. Peaxyuu
PaGora ¢ pa3naTouyHbIM MaTEpPHUATIOM.
DA3N0ACEHUSL. .
Caymanue oObsICHEHUN yUUTesl.
CaMocrosiTenbHas paboTa ¢ y9eOHUKOM.
7. Peaxyuu
PaGora ¢ pa3naTouyHbIM MaTEpPHUATIOM.
COeOUHeHUs. .
Caymanue oObsICHEHUN yUUTesl.
CaMocrosiTenbHas paboTa ¢ Y9eOHUKOM.
8. Peaxyuu | Cnymanue oObsICHEHUN yIUTEIS.
3ameweHusl. CamocrosTenpHas paboTa ¢ y4eOHUKOM.
OT6op ® cpaBHEHHWE MaTepHhalia IIo
HECKOJIbKMM HCTOUYHHUKAM.
9. Peaxyuu | Cnymanue oObsICHEHUN yUUTEIS.
obmeHa. CamocrosiTenbHas padoTta ¢ y4eOHUKOM.
OT6op U cpaBHEHHE MaTepuana IIo
HECKOJIbKUM HCTOYHHKAM.
10. Tunuw
Pabora ¢ pa3naTouyHbIM MaTEpPUATIOM.
XUMUYECKUX N
. Crnymanue 0ObSICHEHUN YUUTES.
peaxyuil Ha |
. aMoCTosITeNIbHAs paboTa ¢ y4eOHUKOM.
npumepe  c80lUcCm8
800bl.
11. Obo06wenue | Pabora B mapax.
sHanuti no meme | Pabora B rpynmax.
«H3menenus, Pemmenne 3agau.
npoucxooawue ¢ | [IpoBepka moIydeHHBIX 3HAHUM.
gewecmeamuy. [ToaroroBka K KOHTPOJIBHOM padoTe.
12.  Koumponvuas | Pemienue 3aganuii KOHTPOIbHON paOOTHI.
paboma Ne 4.
Ilpocmeiwmue | 1. [Ipakmuyeckas
HabGmtonenue  3a  neMOHCTpaiusiMu
onepayuu ¢ | paboma MNol.
[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NMOAMUCHIO 18
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séeuwgecmeamu | [Ipuemol YUUTEIS.
(Xumuueckuit | obpawerus ¢ | O0bsicHeHre HAOII0JaeMbIX SBICHUU.
npakmukym) | 1ab60pamopHvim [TocraHoBKa OMBITOB AJISI JEMOHCTPALIMU
(5 u. 000pyoo8anuem. KJ1accy.
BrlnonHeHne MpakTUYecKoi paboThl.
2. Ilpakmuueckas Hatuux
HaGnronenue 32 1eMOHCTpanusaMu
paboma  Ne2 TeMIiepaTyp
YUUTEIS.
Hab6nwoenue 3a . BI
. . OO0BbsicHEHNE HAOIIOTAEMBIX SBJICHHIA. .
2opsuyelt ceevoul. I TJTATHHOBBIN
OCTaHOBKA ONBITOB JIJISI JIEMOHCTPAIIMH
KJIaccy.
BrlnonHeHne npakTUYecKoi paboThl.
3. Ilpakmuueckas Hatuux
HaGnronenue 32 meMoOHCTpanusMu .
paboma  Ne3 — BBICOKOM
Ananuz  nousvl  u ' . TeMITepaTyp
OObscHeHre HaOII0JaeMbIX SBJICHUH.
800bL. bl, JlaTumk
[TocTaHOBKa OMBITOB AJIsi IEMOHCTPAITUN
KIaCCY TEMIIEPaTyp
i . BI
BrinonHeHune npakTudeckoi paboThl. .
TJTATHHOBBIN
—U3MEPCHHE
TeMIeparyp
Bl B
nporecce
oOy4deHUS
npruemMam
BEITIAPUBAHH
s BOObl U3
00pas1os
MTOYBHI.
Hatuuk pH —
pH -
U3MepeHue
BOJIOPOJTHOT'O
MoKa3aTens
BBITSKKU
pactBopa
TIOYBBI
4. Ilpaxmuueckas Jatuuk
HaGnronenue 32 eMOHCTpanusiMu .
paboma  Ned — BBICOKOM
Ipusnaku ' o TEeMITEpaTyp
OObscHeHre HaOII0JaeMbIX SBJICHUH.
XUMUYECKUX b, Jlaruuk
g [TocTaHOBKa OMBITOB JIsI IEMOHCTPAIIUU
peakyutl. KaCCY TEMIIEPaTyp
: . BI
BrinonHeHune npakTudeckoi paboThl. .
TUTATHHOBBIHA,
Jatunk pH —
MPU3HAKU
peakuuid 1o
W3MEHEHUIO
cpenbl
(peakuus
HEWUTpanu3arn
WH)
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ceolicmea.

CamocrosiTenpHas paboTa ¢ y4eOHHKOM.

6.  Oxcuowl,
Kiaccugurayus  u
cBolicmada.

Cnymanue oObsICHEHUH yIUTEIIs.
CamocrosTenpHas padoTa ¢ y4eOHUKOM.
Otbop ¥ cpaBHEHHE MaTepuaiga IIo
HECKOJIbKUM MCTOYHHKAM.

7. Conu, ux
Kraccupuxayus  u
ceolicmaa.

Cnymanue 0ObSICHEHUN yUUTENs.
CamocrosTenpHas paboTa ¢ y4eOHHUKOM.
OT1Oop u© cpaBHEHME Marepuana Io
HECKOJIBKUM UCTOYHHKAM.

8. Tenemuueckasn

PaGora ¢ pa3naTouyHbIM MaTEpPHUATIOM.

c63b MmedHcoy N

Caymanue oObsICHEHUN yUUTesl.
Kaiaccamu

CaMocrosTenbHas paboTa ¢ y9eOHUKOM.
sewecms.
9. Oxucnumenvuo- | Ciaymanue 0ObsICHEHUN yIUTEIS.
soccmanosumenvr | CamocTosATeNbHAS padoTa ¢ y4eOHUKOM.
ble peakyuu. OTbéop u cpaBHEHHE MaTepuaia IIo

HCCKOJBKHMM HCTOYHHUKAM.

10. Obobwenue u
cucmemamu3ayust

Pabora B mapax.
Pabora B rpynmax.

5. Ilpakxmuueckas DJIEKTPOHHBI
p HabGmionenue  3a  neMOHCTpaiusMu p
paboma Nos. yauTens e BECHI,
Ipucomosnenue ' o Habo
P OObsicHeHrEe HAOTIOJAeMBIX SIBIICHUH. P
pacmeopa caxapa u naboparopun
[TocTaHOBKa OIBITOB IS IEMOHCTPAITUU
pacuem e2o I'MA
 domu g | CIACCY-
Maccogotl .
BrimonHeHMe nMpakTHIeCcKoi paboThI.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. Pa6 Jatuuk
aboTa ¢ pa3JaTOYHbIM MaTepHAIIOM. .
Pacmeoppui. Pacmeopumocms Crymanue oGbscHerHil yauTens BBICOKOM
Peaxyuu seujecmas 6 800e. ' TeMIepar
" w CamocrosiTenpHas paboTa ¢ y4eOHHKOM. patyp
UOHHO20 bl, JlaTumk
odmena. TeMIEeparyp
OKucnumenwvn 13§
o- TJIATUHOBBIN
eoccmanoeum — 1o
enbHble TOPCHHUIO
peaxyuu(1l CKa3aHo
y) BBIIIIE,
2. O/IC. Ocnosnvie atyuk pH —
o Pabora ¢ pa3maToYHBIM MaTEPHATIOM. A p
nonoxcenusi T3/ o pu
Crnymanue oObSICHEHUN YUUTES.
W3Y4YEeHUU
CamocrosiTenbHas paboTa ¢ yaeOHHUKOM.
3 Honnvie Kucitor "
: Ananmu3z popmyi. OCHOBaHMI
VPasHeHusl. (cpena
PellieHre TeKCTOBBIX KOMHYECTBEHHBIX H | \PA
KaueCTBEHHBIX 3a/1a4. pacTBopa).
Caymanue 0ObSICHEHUN YUUTEs. Harami
4.. Kucnomwi, ux JICKTPOTpOB
K;z.accu Dura u;z ) PaGora ¢ pa3naTouyHbIM MaTEpPUATIOM. ONHOCTH -
ceotiemea Y Crnymanve 0ObSICHEHUN YIUTEIS. M3ydeHne
] CamocrosiTenbHas paboTa ¢ y4eOHUKOM. | mpoBOAMMOC
5. Ocnosanus, ux
) ’ PaGora ¢ pa3naTouyHbIM MaTEpPUATIOM. ™
Knaccuguxkayus u .
4 Cnymanue 00bICHEHHI yIUTEN. pacTBOpoB
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3HAHUL No meme «

Pemenne 3amau.

VUEOHUKY XumMuu 3a
8 knacec.

[IpoBepka noy4eHHbIX 3HAHUIA.
IToaroToBka K KOHTPOJIBHOM padoTe.

Pacmeopenue. [IpoBepka momy4eHHBIX 3HAHUMN.
Pacmeopur. [TonroroBka Kk KOHTPOIBHOU paboTE.
Peaxyuu  uonnozo
oomena. OBP»y.
11. Koumponvuas | Pemienue 3a1anuii KOHTPOJIbHOU PabOTHI.
paboma Ne 5
Ceoiicmea 1. Ilpakxmuuecxas
P Habmonenne  3a  neMOHCTpaIusiMu
anekmponumo | paboma  Ne 6. ——
6 Honnvie peaxyuu. ' .
( . peary OO0bsicHEeHNE HAOIIOMAEMBIX SIBJICHUI.
XUumMuyecKuii
[TocTaHOBKa OMBITOB AJISi IEMOHCTPAITUU
nPaAKmuKym) Kaccy
4y i .
(44 BolnonHeHne npakTuyeckoi paboThl.
2. Ilpakxmuueckas JaTtuux
Habmonenne  3a  eMOHCTpaIusiMu
paboma  Ne 7. — TeMIeparyp
Venosus ' . BI
OO0bsicHeHNE HAOIOTAEMBIX SIBJICHUI. .
npomeKanusl TJTATUHOBBIN
[TocTaHOBKa OMBITOB AJISL IEMOHCTPAITUN
XUMUYECKUX Knacey
eakyutl  MexHco : .
peary Y | Boinonsenue MPaKTUYECKON pabOTHI.
pacmeopamu
INEKMPOAUMOE 00
KOHYQ.
3. Ilpakmuueckas Hatunk pH
Habmronenue  3a  eMOHCTpausiMu
paboma  Ne 8. —
Ceoticmea kuciom ' .
N > | OOBsicHeHHE HAOTIOTAEMBIX SBJICHHI.
OKCUO08,
. . | [TocraHOBKa OMBITOB MJIS1 JEMOHCTPALIMU
OCHOBAHULL U cONel.
KJ1accy.
BrinonHeHne npakTH4ecKoi padoTHI.
4. Ilpaxmuueckas
P HabGmronenue  3a  meMOHCTparusiMu
paboma  Ne 9. —
Pewenue ' .
OO0bBsicHeHNE HAOIIOJA€MBIX SIBJICHUI.
9KCHEPUMEHMATIbH
P [TocTaHOBKa OMBITOB AJISi IEMOHCTpAIUN
bIX 3a0ay.
KJ1accy.
BolnonHeHne npakTuyeckoi paboThl.
3aknwuenue | 1.O606wenue u | Pabora B mapax.
(44 cucmemamusayus | Pabora B rpymnmax.
3HAHUU no | Perrenne 3amau.

2.06006wenue u
cucmemamuzayus
3HAHULL no
VUeOHUKY XUMUU 3d
8 knacc.

Pabora B mapax.

Pabora B rpymnmnax.

Pewenne 3anau.

[TpoBepka MOTyICHHBIX 3HAHHIA.
[ToaroroBka K KOHTPOJIbHOU padoTe.

3. Hmozosas | Pemenue 3a1anuii KOHTPOIBHOU PaOOTHI.
KOHMPONbHASL

paboma no Xumuu

3a 8 knacc.

4. Ananuz | AHanu3 ommoOoK.

KOHMPOTbHOU AHanu3 KOHTPOJIbHOM paboThl.

[JOKYMEHT NMOAMWCAH 3MEKTPOHHOW MOANMUCHIO

FTOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE

21
28.09.23 20:38 (MSK)

YYPEXXAEHUE "CPEAHAS OBLLEOBPA30BATE/IbHAS LUKOJIAN2 1 T.
CYH)XA", beko becnaH barayamHosuy, npektop

CepTudukat F4A73505B8CC28D0OB7CA30A8650B3343




pabomuvl.  Paboma | Pabora Han ommOKamu.
Hao owubxamu. Pemenue 3amau.
Crnymanve 00bSICHCHUN YIUTEIIS.
9 KJIACC (68 UACOB)
Ha3zeanue Tema ypoka. Ocnoenvie 6uowt Hcnonwvszos
pasoena, oeamenpbHocmu anue
Koauyecmeo ooyuarowuxcsa obopyoosa
yacoe HuUA
uemmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Cryiianue OObsICHEHUN YIUTETIS.
xapakmepucmu | xumuueckoeo snemenma | CamocrostenbHas  pabora ¢
Ka XUMUYeCKUX | HA ~ OCHOBAHUU €20 | YICOHUKOM.
anemenmos (4 | nonosicenus ¢ | Pabora c Tabnuieit Menneneena.
u). Ilepuoouueckoii Pabora ¢ kapToukamu.
cucmeme . u
Memnoeneesa.
2. Xapaxmepucmuxa | Ciymanue oObsSCHEHUH yuuTens.
xumuueckoeo snemenma | CamocrosTensHas — pabora ¢
Ha  OCHOBAHUU €20 | yICOHUKOM.
NOJIONCEHUS 6 | Pabora c Tabnuueit Menneneesa.
Ilepuoouueckoii Pabora ¢ kapToukamu.
cucmeme . u
Menoeneesa.
3. Xapaxmepucmuka | Cinymanue oObSICHEHUN yIUTES.
xumuueckozo snemenma | CamoctosiTenbHass ~ pabora ¢
no KUCTIOMHO- | YYCOHUKOM.
ocHogubim  ceoticmeam | Pabora ¢ Tabnuieir Menaeneena.
obpazyemblx um | Pabora ¢ kapToukamu.
COeOUHEeHULL.
4. Iepuoouuecxuui | Cnymanue oObSICHEHUN yIUTEIIS.
3aKOH u | CamocrostenpHas ~ pabora ¢
Ilepuoouueckas Y4EeOHUKOM.
cucmema  xumuweckux | Pabora c Tabnuieit Menaeneena.
anemenmos  J[.  H. | Pabora c kapToukamu.
Menoeneesa.
Memanner (13| 1. Tonoxcenue | Cnymanue 0ObSICHEHUH YUUTEIIS.
y) Memannos 6 | CamocrosiTennbHast ~ pabora ¢
Ilepuoouueckoti Y4EOHUKOM.
cucmeme Pabora c Tabnuieit Menaeneena.
M1 Menoeneesa u | Pabora ¢ kapToukamu.
cmpoenue ux amomos.
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2. Xumuueckue JlaTamk
. Pabora C pa3iaTOYHBIM
CBOLICMBA MEMANO8. TeMIEePaTyphl
MaTepHajIoM. o
. TUTATUHOBBIN
Craymanue oObsICHeHUN yIUTEIS.
CamocrostenpHass ~ pabora ¢
yU4eOHHKOM.
3. Ilonyuenue | Cymanue OObSICHCHUN YUUTEIS.
memannos.  Kopposus | CamocrosatensHass ~ pabota ¢
Mema’os. y4eOHUKOM.
OTOop M cpaBHEHHME MaTepHaia
110 HECKOJIbKHM HCTOYHHKAM.
4. L]enoynvie | Cnymanue oObSICHEHUH yduTens. JaTuuk
Memaivl. CamocrosiTennbHas ~ paboTa  C | TeMIepaTypsl
Y4EOHUKOM. TUTATHHOBBIH
OT0op M cpaBHEHME MaTepHala
110 HECKOJIBKHM HCTOYHHUKAM.
5. Ll]enounvie | Pemenue 3aaad.
Memainnwl. Pabora o kapToukam.
Pemenne XUMHUYECKUX
YpaBHEHUM.
6. Bepunnuii, macHutl u
Pabora c pa3aaTouHbBIM
wenouHo3emenbHble
MaTepHajIoM.
Memainnwl. .
Craymanue oObsICHEHUN yIUTENs.
CamocrositenbHas ~ pabora ¢
Y4eOHUKOM.

7. Bepunnuii, mazHuil u

Pemenue 3agau.

wenoyHo3emenvhvle Pabora o kapToukam.

Mema’nwi. Pemenue XUMHYECKHUX
YPaBHEHUM.

8. Anromunuil.
Pabora C pa3iaTOYHBIM
MaTepUajIoM.
Craymanue oObsICHeHUI YIUTEIS.
CamocrostenpHass ~ pabora ¢
y4EOHUKOM.

9. Anromunuil.

Pemenue 3anay.
Pabora mo kaproukam.

Pewenue XUMUYECKUX
YpaBHECHUH.
10. Keneso. Crnymanue oObsICHEHUN YUIUTETIS.

CamocrositenbHass ~ pabota  C
Y4E€OHUKOM.

OO0bsicHeHME HaOJIFOJa€MBIX
SIBIICHUU.
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11. 3axpennenue u

Pabora B mapax.

cucmemamu3ayusi PaGora B rpynmax.

3Hanuil no enase nepsoul | Pemenue 3amgad.

«Memannwvi. [IpoBepka moMy4eHHBIX 3HAHUM.
[logroroBka K  KOHTPOJIBHOM
pabore.

12. Konmponvnas | Pemienne 3amaHuii KOHTPOJIBHOMN

paboma Nel | paGoThl.

«Memannovi.

13. Ananuz | AHanmu3 ommoOOoK.

KOHMPONbHOU pabomul. | AHAIN3 KOHTPOJIBHOW paboOTHI.

Pabora Hajx ommOKkamu.
Pemrenue 3anay.
Crnymanvie 00bsICHEHUN yUUTEsl.

Ceoiicmea Ilpakmuueckas paboma Hatuunk
Ha6nronenue 3a .
memannoe u ux | Nel.  Ocywecmeanenue ICMOHCTPAIAAMA YIHTEIA BBICOKOM
coeouHenuil YenOuKU  XUMUHECKUX | (Yoo o oo Ha6J'II-O,£[aeMLIX TEMIEpaTyp bl,
(xumuueckui npespaujeHull. J— Hatuuk
npakmuxym)(3 i TEMITEPATYDP bl
P Kym)( ITocTanoBka OIILITOB VIS p ypv
u). IUTATHHOBBIN —
JIEMOHCTpAIIMHU KJIaccy.
. | m3MepeHue
Brinmonuenue MPAKTUIECKOU
TEMIEPaTyp bl
paboTHI.
MEePEX0/I0B
QJIJIOTPOITHBI X
MoauduKay i
Cephl;
HU3MEpPEeHHE
TEMIEPaTyp bl
TUTaBJICHUS
BEILIECTB.
Ilpakmuuecxas paboma
p p HaOmronenue 3a

Ne2.  [lonyyenue u

ceolicmea  coeoOuHeHull

JACMOHCTpalluAMU YUUTCIIA.

O0bsaAcHeHUE HaO0II0aEMBIX

Memaiios. o
SIBJICHUI.
ITocTanoBka OIILITOB VIS
JEMOHCTpAIIMHU KJIaccy.
Brinonnenune MPaKTUYECKOU
paboTHI.

Tpaxmuueckas paboma

P P HaOmronenue 3a

Ne3.

ACMOHCTpAlUAMHA YUUTCIIA.

IKcnepumeHmanbHvle
OO0bsicHeHME HaOJIFOJaeMBIX
3a0ayu no o
SIBJICHUI.
Pacno3HasaHuio u
ITocTanoBka OIILITOB U1
NOJIYYeHUI0 8eujecms.
JIEMOHCTPAIIUM KJIAcCy.
Brimonnenue MPAKTUYECKOU
paboTHI.
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Hememannwt 1. Hememannwi: amomer | Crylianue OObsICHEHUN YIUTETIS. Jatuuk
(26 u) u npocmoie gewjecmsa. | CamoctosTenbHasi ~ pabora  C | BBICOKOH
Kucnopoo, 030H, | yUCOHUKOM. TEMIEPATyp bl,
6030)X. OTb6op u cpaBHeHHe Marepuana | [laTumk
10 HECKOJIBKUM UCTOYHHKAM. TEMIEPaTyp bl
IJIATUHOBBIA —
U3MepeHne
TEMIEPaTyp bl
MIEPEXO0/I0B
QJJIOTPOIIHBI X
MoauduKay i
CEpHI;
u3MepeHue
TEMIEpPaTyp bl
TUTaBJICHUS
BELIECTB.
2. Hememannwi. | Pemmenune 3amau.
Xumuueckue ceovicmea | Pabora o kapToukam.
HeMemaiios. Pemenue XUMHUYECKHX
YpaBHEHUH.
3. Xumuueckue
Pabora c pa3IaTOYHBIM
9NeMeHmMbl 8 KIemKax MaTepHAIIOM.
DHCUBLLX OpedHUZMOS. Crnymanue oObsICHEHUN YUIUTETIS.
CamoctosiTensHast ~ pabora ¢
Y4EeOHUKOM.
4. Booopoo. Pemenue 3amauy.
Pabora o kapToukam.
Pemenue XAMWUYECKNAX
YpaBHEHUH.
5. I'anocenvi. Craymanue oObsICHEHUN YIUTEIS.
CamocrosTenpHas ~ pabora ¢
Y4eOHUKOM.
OObsicHeHue HAOII0JaeMBIX
SIBJICHUI.
6. Coeounenus | Pemenue 3amauy.
2aN102€H08. Pabora o kapToukam.
Pemenue XAMWUYECKHAX
YpaBHEHUH.
7. Ionyuenue | Cnymanue oObsSICHEHUN YIUTEINS.
2aN102€H08. CamocrosiTennbHass ~ pabota ¢
buonozuuecroe Y4EeOHUKOM.
3HayeHue u npumenenue | OTOOp W CpaBHEHHE MaTepuaa
2an02eH08 u UX | 1O HECKOJIBKUM MUCTOYHHUKAM.
coeouHeHul.
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8. Kucnopoo. Jatuunk
Pabora C pa3iaTOYHBIM _
BBICOKOM
MaTepUaIoM.
. TEMIEPATyp bl,
Craymanue oObsICHEHUH yIUTEIS.
Jatuuk
CamocrostenpHass ~ pabora ¢
TEMIIepaTyp bl
y4EOHUKOM. .
TUTATUHOBBIA —
M3MepeHue
TEMIIepaTyp bl
Nepexo0B

QJJIOTPOITHBI X
MoauduKay i

CEpBbI;
U3MEpPECHHE
TEMIEpPaTyp bl
TUTaBJICHUS
BEILIECTB.
9. Konmponvnas | Pelienne 3agaHuii  KOHTPOJIbHOM
paboma Ne?2 paboTHL
10. Cepa. Cnymanve 0ObsSICHEHUN yIUTEIs. Hatuunk
CamocrosiTenbHass ~ paboTra  C | BBICOKOM
Y4EeOHUKOM. TEMIEpaTyp bl,
OObsicHEHHE HaOmogaeMbIx | JlaTunk
SIBJICHU. TeMIIEepaTryp bl
MJJATUHOBBIA —
U3MEpPEHHE
TEMIEPaTyp bl
MEepPEX0/I0B

QJIJIOTPOITHBI X
MouduKanm i

Cephl;
U3MepeHue
TEMIEPaTyp bl
TUTABIICHUS
BEIIECTB.
11. Coedunenusi cepvi. | Cnymianue oObsICHEHUH yIUTEIS.
CamocrosTenbHas ~ pabora ¢
y4EOHUKOM.
OT0op M cpaBHEHHME MaTepHaia
110 HECKOJIBKMM HCTOYHHKAM.
12. Cepnasa kucnoma. Caymanue oObsICHEHUN yIUTENs. Jaruunk
CamocrostenbHags ~ pabora ¢ | pH
Y4eOHHUKOM.
OObscHeHue HAOII0JTaeMBIX
SIBJICHUI.
13. Azom. Pemrenue 3anay.
PaGora o kapToukam.
Pemenue XAMHUYECKUX
YpaBHEHUH.
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14. Ammuax. Crnymanue oObsICHEHUN YIUTETIS. Jatuuk
CamocrositenbHas ~ pabora ¢ | pH
Y4eOHUKOM.

OO0bsacHenue HaAOII0JaEMBIX
SIBJICHUM.

15. Conu ammoHus. Caymanue oObsICHEHUI yIUTEIS.
CamocrosTenbHas ~ pabora ¢
y4eOHUKOM.

OOmbsicHeHue HaOJIr01aeMBIX
SIBJICHUI.

16. Kucnopoounsie | Cnymanue o0bsCHEHUN yUUTENs.

coeOuHeHus: azoma. CamocrostenbHas ~ pabora ¢
Y4eOHUKOM.

OTtbop u cpaBHEeHUE MaTepuaia
10 HECKOJIbKUM MCTOYHHKAM.

17. @ocgop u eco PaGora c PRSIATOHED Jlatauk

COeOUHEeHUs. TEMIIEPATYPHI
MaTepraIoM. o
Craymanue oObsICHeHUN YIUTEIS. TUIATHHOBRIH
CamocrosTenpHas ~ pabora ¢
y4eOHHKOM.

18. @ocgpop u eco | Pemenue 3amay.

COCOUHEHUSL. Pabora mo kaproukam.

Pemenue XUMHYECKHUX
YpaBHCHUH.

19. Venepoo. Crnymanue oObsICHEHUN YUIUTETIS.
CamocrositenbHas ~ pabota ¢
Y4eOHUKOM.

OO0bscHeHne Ha0JI0/TaeMBIX
SIBJICHU.

20. Kucnopoouwie | Pemenue 3anad.

coeounenus yenepooa. | Pabota mo kapTodkam.

Pemenue XUMHYECKUX
YpaBHECHUH.

21. Kpemnuti u eco | Cnymanue oObSICHCHHN YIUTEIIA.

coeOuHeHuUsl. CamocrositenbHas ~ pabota ¢
Y4E€OHUKOM.

OO0bsicHeHME HaOJIFOJa€MBIX
SIBJICHUM.

22. Cunuxamnas | Cnymanue oObsICHEHUN YIUTEIS.

NPOMBIULIEHHOCTb. CamocrosiTenbHasgs ~ pabota ¢
y4eOHUKOM.

OTbop u cpaBHEHUE MaTepuaia
10 HECKOJIbKUM MCTOYHHKAM.

23. Obodowarowuil ypok | Pabora B mapax.

no meme | Pabora B rpymmax.

«Hememannwl ». Pemrenue 3agad.

[IpoBepka nmoy4yeHHBbIX 3HAHUU.
IlogrotoBka K  KOHTPOJIBHOM
pabore.

24. Obobwarowuii ypok | Pabora B mapax.

no meme | Pabora B rpymmax.

[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NMOAMUCHIO 27

rOCYAAPCTBEHHOE BHOXETHOE OBLLIEOBPA30OBATEJIbHOE
YYPEXXAEHUE "CPEAHAS OBLLEOBPA30BATE/IbHAS LUKOJIAN2 1 T.
CYH)XA", beko becnaH barayamHosuy, npektop

28.09.23 20:38 (MSK) CepTudukat F4A73505B8CC28D0OB7CA30A8650B3343




«Hememannwl ».

Pemrenue 3agad.
[IpoBepka noy4yeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOM

pabore.
25. Konmponvnasn Pentenue 3aJaHui
paboma Ne 3. KOHTPOJIbHON pa0oTHI.
26. Ananuz | AHanu3 OIIHOOK.
KOHMPOAbHOU pabomsl. | AHAIIN3 KOHTPOJIBHOU paOOTHI.
PaOora Haxg ommOKkamu.
Pemenue 3amay.
Crnymanue oObsICHEHUN YUUTETIS.
Ceoiicmea Ipaxmuyeckas paboma
Nod Hab6nronenue 3a
nememannoe u | Ned.
N JEMOHCTPALUSIMHU YUUTEIS.
UX COeOUHEeHUull | IKcnepumeHmaibHvle OGBLsCHCHIC HaBITIO[AEMBIX
(3 u). 3a0ayu no meme N
Todepvnna SIBIIEHUI.
«
Py ITocTtanoBka OITLITOB IS
0
KUCAOPOOay.
P JIEMOHCTPAIIUH KJIacCy.
Brimonnenue MPAaKTUYECKOU
paboTEHI.
Ipaxmuueckas paboma
Np5 p HaoOmronenue 3a
0
9;<C:l’l€ CHIMATbHbIE JEMOHCTPALUSIMU YUUTENS.
P OO0bsacHeHue HaOII0AaEMBIX
3a0ayu no meme N
0o SIBIIEHUI.
«llooepynner azoma u
Py IToctanoBka OIIBITOB TUTSL
0
271ePO0ay.
yenep JIEMOHCTpAIIUU KJIacCy.
Brinonuenue MPaKTUYECKOU
paboThL.
Ilpaxmuyeckas paboma Ha6moneue 32 DIIeKTp
Noé. Tlonyuenue, OHHBI € BECHI,
JTEMOHCTPALUSIMHU YUUTEIS.
cobupaHnue u Habop
O0bsaAcHeHNE HaO0II0JaEMBIX
aAcnozHasanue 2azo0e. N J1abopaTopHuu
SIBJICHUH
' I'A
ITocTanoBka OIILITOB VIS
JEMOHCTpALUU KJIacCy.
Brinonuenue MPAaKTUYECKOU
paboTHI.

Opzanuueckue | 1. IIpeomem
eéeuwecmea (13 | opeanuueckoti xumuu.

%)

Cnymanne oObsICHEHUN yUUTEs.
CamocrositenbHas ~ pabora ¢
Y4eOHUKOM.

OTtbop u cpaBHEHHE MaTepuana
110 HECCKOJIBKNM UCTOYHUKaM.

2. IIpeoenvuvie | Cnymanvue OObICHEHUN yIUTEN.
Y2ne8000pookbi. CocraBiienue XUMHYECKHUX
dbopmyi.

Pabora B mapax.
Pabora y nockwu.
3. Henpeoenvnuvle | Cnymanne 00bICHEHUN yIUTEIIS.
Y2ne8o000poobl. CocraBnenue XUMHUYECKUX
bopmyi.

Pabora B mapax.
Pabora y gocku.
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4. Cnupmeol. Crnymanue oObsICHEHUN YIUTETIS. Jatuuk
CamoctosiTenbHass ~ pabora ¢ | pH
Y4eOHUKOM.
OTtbop u cpaBHEHUE MaTepuaia
110 HECKOJIbKUM UCTOYHHKAM.
5. IIpedenvuvie | Cnynianue 00bICHEHUH YIUTEIIS. Jatuunk
0OHOOCHOBHbLE CocraBienue xumuueckux | pH
KapboHnogwvle Kkuciomsl. | GOPMYIL.

Pabora B mapax.
Pabora y gockwu.

6. Cnoocnvle  3¢hupul.
Kupot.

Cnymanvie 00bsCHEHUN yIUTEs.
CocraBnenue XUMHUYECKUX
dhopmy.

Pabora B nmapax.

Pabora y gocku.

7. Amunoxuciomer u
oenku.

Pabora C pa3aaToOYHBIM
MaTepraIoM.

Craymanue oObsICHeHUN YIUTEIS.
CamocrosTenpHass ~ pabora  C
y4eOHHKOM.

8. Amunoxuciomer u
oenku.

Craymanue oObsICHEHUNA YIUTEIs.
CocraBnenune XUMHYECKHX
bopmyi.

Pabora B mapax.

Pabora y nockwu.

9. Vanesoowi.

Cnymanvie 0ObsCHEHUN yIUTEs.
CocraBnenue XUMHUYECKUX
dhopmy.

Pabora B mapax.

Pabora y nockw.

10. Ilonumepei.

Crnymanue oObsICHEHUH YIUTETIS.
CocraBnenue XUMHYECKHUX
bopmyi.

Pabora B mapax.

Pabora y nocku.

11. Obobwarowuil ypox

Pabora B mapax.

no meme | PaboTa B rpymnmax.
«OpeaHuveckue Pemenne 3amau.
sewecmeay. [TpoBepka MOTyYEHHBIX 3HAHUH.
IlogrotoBka K  KOHTPOJIBHOH
pabore.
12. Koumponvnasa | Pemenne 3agaHuii KOHTPOJIBHOM
paboma Ned. paboTHI.
13. Ananuz | AHanu3 ommoOOoK.
KOHMPONbHOU pabomul. | AHAIU3 KOHTPOJIBHOW PabOTHI.
Pabora Hax ommbOkamy.
Pemrenue 3amay.
Caymanue o0bsICHeHUH YUUTEsL.
3akpennienue 1. Ilepuoouuecxuii | Pabota B mapax.
(6u) 3AKOH u | Pabora B rpymnmax.
Ilepuoouueckas Pemienue 3agau.
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cucmema  xumuyeckux | [IpoBepka momydyeHHBIX 3HAHUH.
INeMEHMO8 J[.U. | TlonrotoBka K  KOHTPOJIbHOM
Menoeneesa. paborte.
2. Cmpoenue
sewecmaa.
3. Xumuueckue
peaxkyuu.
4. Knaccol xumuueckux
coeduneHull 6 ceeme
7a/1.
5. HUmoeosas Pemrenue 3aJaHui
KOHMPOIbHAs paboma. | KOHTPOJIBHON paboOTHI.
6.Ananuz xKoHmpoavbHOU | AHANTH3 OMINOOK.
pabomul. AHanu3 KOHTPOJIBbHOI paboThI.
Pabora Hax ommOKamu.
Pemrenue 3anmay.
Caymanvie 00bsCHEHUN YUUTEIs.
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