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IlossicHuTe/ILHAA 3anMuCcKa

Pabouasi mporpaMma 1o XuMuu iyt 8-9 KiaccoB pa3paboTaHa Ha OCHOBe (heZiepaibHOTO
rocyzapcTBeHHOro obpa3oBaTenbHoro crangapta OOO, obpa3oBaTenbHOM TporpaMmbl MOY
[ITunkuHCKOM cpegHeli 001jeobpa3oBaTe/lbHOM MKOABI Nel Y MpPUMEPHOH IPOrpaMMbl 10
XUMMUH, a TaK >Ke Ha OCHOBE aBTOPCKOM yueOHo# nporpammbl O.C. I'abpuensHa.

Ha 6a3e wnentpa «Touka pocta» obecrieurBaeTcsi peanu3alidsi 00pa30BaTeTbHBIX
MpOTPaMM eCTeCTBEeHHO-HAayuHOW W TeXHOJOTMYecKod HarpaB/ieHHOCTel, pa3paboTaHHbIX B
COOTBETCTBMM C TpeOOBaHMSIMM 3aKOHOJaTelbCTBa B cdepe oOpa3oBaHUs U C YYETOM
pekoMeHzalmi PesepanbHOTO omepaTopa yuebHOro mpeamera «Xumusi» . ObOpa3oBaresbHast
rporpaMMa TI03BOJIsSIeT UHTeTPUPOBATh peann3yeMble MOAXO0/bI, CTPYKTYPY U COZiepKaHue TMpu
opraHu3zanuu obydeHusi XuMuu B 8—9 Kjaccax, BBICTDOEHHOM Ha 0a3e /it000Tr0 M3 [JOCTYITHBIX

yueObHO-MeToauueckux KomriuiekcoB (YMK) . UWcnonb3oBanue obopyzoBanus «Touka
pocTa» rpu peanu3auu JaHHou OIT mo3BoJisieT co3aTh YCI0BUS:

. JUTSL PaCIIMPeHUst COJIePKaHUs IIKOJIbHOTO XUMHUECKOro 00pa3oBaHus;

. JUTsl TIOBBIIIIEHUST TI03HABaTe/bHOW AaKTUBHOCTH OOYYalOIL[UXCsS B eCTeCTBEHHO-
Hay4HOU 00/1acTy;

. Ui Pa3BUTHSl JIMYHOCTU pebGEHKa B Tiporjecce 0O0y4yeHUsT XUMUH, €r0

criocobHoCTel, (HOpPMUPOBaHWS U Y/IOBJIETBOPEHMs COIMAIbHO 3HAUMMBIX WHTEPECOB U
noTpeOHOCTEM;

. st paboThl C OJAPEHHBIMU IIKOJIbHUKAMHM, OpTraHW3alli WX pPa3BUTUS B
pa3IMuHbIX 00/1acTsAX 00pa30BaTe/IbHOM, TBOPUECKOH [1eITeIbHOCTH .

OO0mas XxapakTepUCTHKA y4eOHOro npeaMera « X UMHUs»

XYMUS KakK 3/1eMeHT CUCTeMbl eCTeCTBEeHHbIX HayK paclpOCTpaHW/Ia CBOE BJIMsIHHWE Ha
BCe 00/IacT Ues0OBeYeCKOro CYIIeCTBOBAHHUS, 3afiajla HOBOe BWJeHWEe MHpa, CTajaa
HEOTheM/IeMbIM KOMITOHEHTOM MHPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIOBHEM KU3HHU 00IIecTBa:
3HaHWe XWUMHUU CJIY>KAT OCHOBOM Jsisi (OpMHUpPOBaHUS MHMPOBO33DEHUs] UesioBeKa, ero
rpe/iCTaB/eHU 0 MaTepuaJbHOM eIMHCTBE MUPA; BaXXKHYIO POJIb UTPatOT (hOPMUPYyeMble XUMUeM
TIpeJICTaB/ieHHsI O B3aUMOIIPEBPAIl[eHUsIX SHeprur W 00 SBOIIOLMU BeIeCTB B TIPHUPO/E;
COBpeMeHHasi XMMHS HarlpaB/ieHa Ha pellieHWe r7100anbHbIX Mpo6/eM yCTOMUHMBOTO pa3BUTHS
ye/ioBeUeCTBAa — ChIPbEBOM, JHEPreTUUeCKOM, THIIEeBOM U HSKOJIOTUYeCKOM 0e30TacHOCTH,
npobJieM 3/paBoOXpaHeHMs. B yC/IOBUSIX BO3pacTaroliero 3HaueHusi XMMHM B )KM3HU 00IIleCcTBa
CYIIIeCTBEHHO TIOBBICU/IACh POJIb XMMHUYECKOTO o0pa3oBaHusi. B TIjlaHe colja/iu3aliii OHO
SIB/ISIETCST OJHUM U3 YCJIOBUM (POPMHPOBaHUSI WHTeJIJIEKTAa JIMYHOCTU M TapMOHHUYHOrO eé
pa3Butus. COBPeMeHHOMY YeJIOBeKYy XWMHUUeCKWe 3HaHUs HeOoOXOAMMBI AJisi TpUOOpeTeHus
0OI1IeKy/IbTYPHOTO YPOBHSI, TTO3BOJISIONIEr0 YBEPEHHO TPYAWUTHCS B COLIUYME M OTBETCTBEHHO
yuacTBOBaTh B MHOro00Opa3sHOW >KU3HM OOIIeCTBa, /i OCO3HAHMS Ba)XHOCTH Pa3yMHOTO
OTHOLLIEHUSI K CBOEMY 3/I0POBbIO U 3[0POBBIO APYTUX, K OKPY’Karollleli MpUPOAHOW cpeje, AJis
rPaMOTHOTO TOBeZieHUsI TIPY UCTI0/Ib30BaHUU Pa3/IMUHbIX MaTepuanioB U XUMHUUYECKUX BeIlecTB B
TIOBCEJJHEBHOM >KU3HM XMMHUeCKOoe o0Opa3oBaHMe B OCHOBHOH INKOJe SIB/IsSeTCS 0a30BBIM IO
OTHOIIIEHHIO K cHcTeMe 00Iero xuMuyeckoro obpa3oBanus. [103TOMy Ha COOTBETCTBYHOILEM
€My YpOBHE OHO pea/u3yeT TPHUCYIHe OO0IIeMy XWMHUYeCKOMY O0O0Opa30BaHHIO KJIIOUEBbIE
L[EHHOCTH, KOTOpble OTPaKalOT TOCY/AapCTBeHHbIe, OOIIeCTBeHHble W WHIWUBHya/bHbIE
NMoTpeOHOCTH. DTHM OIIpeie/isIeTCsl CYL[HOCTh OOIIel cTpaternd OOy4eHHsi, BOCIIUTAHHS U
pa3BUTHs 0OyUarOMINXCS CpeAcTBaMH yueOHOro rpegmera «XuMusi». V3ydyeHue npeamera: 1)
croco6cTByeT (hOPMHUPOBAHUIO €CTeCTBEHHOHAyUHOW KapTHUHBI MHpA, [JOCTH)KEHHIO 00Ier u
(GyHKIMOHATBLHOW TPaMOTHOCTH, JaeT BO3MOXXHOCTH [ijIsi CaMOPa3BUTUSI JTMUHOCTU. 2) BHOCUT
BK/IaZl B (DOPMUPOBAHHE MBIIIEHUS] U TBOPUYECKUX CIOCOOHOCTEHM TOAPOCTKOB, HABBIKOB MX
CaMOCTOSITe/TbHON yueOHOU [1esiTe/TbHOCTH, SKCIIepUMeHTaIbHbIX U UCC/Ie/IoBaTe/TbCKUX YMEHHH,
HeoOXOJUMBIX KaK B TIOBCeJHEBHOM >KM3HU, TaK W B TpPodecCHOHANTBLHOU [1esiTeIbHOCTH; 3)
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3HAaKOMHUT CO crielii(HKON HayYHOTO MBII/IeHUS], 3aK/1a/ibiBaeT OCHOBBI 1[e/JIOCTHOTO B3IJIsi/la Ha
e[IJMHCTBO TIPUPOJIbl U 4YesiOBeKa, SIB/SIETCSI OTBETCTBEHHBIM 3TarioM B (OPMHPOBaHUU
€CTeCTBeHHO-HayuHOW TPaMOTHOCTH  TOJAPOCTKOB;, 4) crmocoO6cTByeT  (OpPMUPOBAaHUIO
LIeHHOCTHOT'O OTHOLLEHUS] K eCTeCTBeHHO-HayYHbIM 3HaHHUAM, K MPUPOJE, K Ue/IOBeKy, BHOCUT
CBOM BKJIa/] B 9KOJIOrMUeckoe oOpa3oBaHUe MO[POCTKOB

Ha3BaHHble HampaB/ieHUs] B O0O0yueHMM XUMHUK 00eCreuMBarOTCs  Criel[uHuKon
coZlepKaHusl TMpeaMeTa, KOTODPbIA SB/SIETCS TeJarOrMYecKd afalTUPOBaHHBIM OTPaKeHHeM
0a30BOli HayKd XMMHU Ha OTpe/le/IEHHOM 3Tarie eé pa3BUTHA. KypCc XMMHM OCHOBHOM IIIKOJIBI
OPUEHTHPOBAaH Ha OCBOEHHe OOYYarIUMHCS OCHOB HEOPraHWYeCKOM XUMHHM M HEKOTOPBIX
TIOHSITUM U CBeJleHUM 00 OTJe/bHbIX 00beKTax OpraHuuecKou XuMuu. CTPYKTypa COZep KaHUs
npegMeTta chopMHUpOBaHa Ha OCHOBE CHUCTEMHOIO MOAXoAa K ero usyueHuro. CopeprkaHue
CKJIaZIbIBA€TCST U3 CUCTEMbI TIOHSITUM O XUMUUECKOM 3JIeMeHTe U BelljeCTBe U CUCTeMbl MOHSATHUN
0 XuUMHUeCKOW peakiuu. OOe 3TH CUCTeMbI CTPYKTyPDHO OPTaHW30BaHbI TI0 TIPUHIIUAITY
10C/ie/IoBaTe/TbHOTO Pa3BUTUSI 3HAaHUM Ha OCHOBE TeOpeTHMYeCKHX IIpe/iCTaB/IeHUd pa3Horo
YPOBHSI: aTOMHO-MOJIEKYJ/IIPHOIO yYeHUsI KaK OCHOBBI BCEro eCcTeCTBO3HAaHUS, YPOBHS
nepuoauyeckoro 3akoHa /I. 1. MeHzieneeBa Kak OCHOBHOTO 3aKOHa XWMUWH, YYEHHUS O CTPOEHUU
aToMa ¥ XMMUYeCKOH CBSI3W, MPe/ICTAB/I€HUHN 00 3/IeKTPOIMTUYECKON AWCCOLUAIMU BeIleCTB B
pacTBopax. TeopeTUuecKre 3HaHWSI PACCMAaTPUBAKOTCS HAa OCHOBE SMITMPHUUYECKHU TTOTYUEeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, pPa3BMBAIOTCS TI0C/e[0BaTebHO OT OZHOTO YPOBHS K JApPyromy,
BBITIONTHASL (QYHKI[UM OOBSICHEHHsI W TIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM
MpPaKTAYeCKOro TpPHMEHEHWs W TOJyuYeHUs H3yudaeMbIX BellecTB Takas OpraHusanus
COJIep’KaHusl Kypca CIoCOOCTBYeT TIpe/ICTaB/IeHUI0 XMMMUECKOW COCTaBJISIOIeH HayuHOU
KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPO/bl. TeM caMbiM oOecrieunBaeTcsi BO3MOXKHOCTb
J1st hOpMUPOBaHUs y 00yUaroIUXCsl LIeHHOCTHOTO OTHOIIIEHUsI K HAyUYHOMY 3HaHHIO U MeTOZaM
M03HaHUs B HaykKe. Ba)kHO TakKe 3aMeTUTb, YTO OCBOEHUE COZJep)KaHHs Kypca IMPOUCXOIUT C
TpuB/ieYeHUeM 3HAaHUW U3 paHee M3yuyeHHbIX KypcoB: «OKpy»karouuii Mup», «buonorus. 5—7
KJIacChI» U «®U3HMKa. 7 KIacc».

IanHast obpa3oBaTesibHasA TIporpaMMa o0ecrieurBaeT YCBOEHHE YUAIl[UMUCS BayKHEHIIINX
XMMUUECKUX 3aKOHOB, TEOpPUM U TMOHATHM; (opMHpYeT TIpe/CTaBleHWe O DPOMU XUMUM B
OKpY’KarollleM MUpe M KM3HU 4yesioBeKa . [Ipy¥ 3TOM OCHOBHOe BHUMaHUe Y/esisieTCsi CYLIHOCTH
XMMHYECKUX peakluid U MeToJaM HUX ocyllectBiaeHuss . OZHUM W3 OCHOBHBIX TPUHLMIIOB
MOCTPOEHUsI MPOrpamMMbl SIBJISETCS TIPUHLAN JOCTYIHOCTU . OKCIIepUMEHTa/IbHble [JaHHbIE,
MOJTyYeHHble YYalllMMUCS MPU BBITIOJIHEHUM KOJIMUECTBEHHBIX OIBITOB, MO3BOJIIOT YUallUMCS
CaMOCTOSITeJIbHO [le/laTh BbIBO/bI, BBISIBJISATb 3aKOHOMEPHOCTH . Iloaxonpl, 3a/io)KeHHble B
cofiep>KaHue TIPOrpaMMbl Kypca, CO3Jal0T HeoOXOAMMble YCJIOBHS i CUCTEMHOTO YCBOEHHS
yUalMMKCS OCHOB HayKH, [/ o0ecrieueHHs] Pa3BUBAIOIETO W BOCTIMTHIBAIOIIETO BO3/JEMCTBUS
o0yueHUs1 Ha JIMYHOCTD yuarrerocsi . @opMupyemblie 3HaHUS JO/DKHBI CTaTb OCHOBOW CHUCTEMBI
ybexxaeHui IKOJ/IbHUKA, 1[eHTPaTbHBIM SJPOM ero Hay4HOTO MUPOBO33DEHUS .

Ieu 1 0C00eHHOCTH M3yUeHHUs yueOHOro rpegMeTa

K HampaB/ieHUIO TIepBOCTENeHHON 3HAUMMOCTHM TIPU peasn3alyd  06pa3oBaTe/bHBIX
byHKIMiT npeaMera «XUMMSI» TPAJUILMOHHO OTHOCAT (OpPMHpOBaHWE 3HAHUM OCHOB
XUMHUUECKON HayKU Kak 00J/IaCTH COBPEMEHHOI'0 eCTeCTBO3HaHHsI, TIPAKTUUECKOU [1esTeTbHOCTH
ye/ioBeKa U KaK OJHOTO0 M3 KOMIIOHEHTOB MMPOBOW KYJbTYphl. 3aZiaua TpeiMeTa COCTOWT B
(opMHpPOBaHUU CUCTEMBbI XWUMUUECKUX 3HAHWW — Ba)KHeWIIMX (haKTOB, MOHSATUM, 3aKOHOB U
TEOPeTUUECKUX TTOJIOKEHUH, JOCTYITHBIX 0000IeHN MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HayKH, 3HAHWM O HayUHBIX MeTO/[aX M3yueHHUs BeI|eCTB M XUMHUUECKHX peaki[ii, a TakKe B
(hOopMHPOBAHMHU U PAa3BUTHUH YMEHUH U CIIOCOOOB /IeATEIbHOCTH, CBS3aHHBIX C IJIAHUPOBAHUEM,
HaO/lro/leHHeM W TIPOBeJIeHHeM XHUMHUYeCKOrO 3KCIepuMeHTa, COO/Io/IeHHeM  TpaBuI
Oe3omacHOro oOparrieHHs1 C BellleCTBaMH B TIOBCEJHEBHOM >KU3HU. Hapsay c 3TuM 1enu
W3ydyeHUs TIpefMeTa B TIIporpaMMe YTOUHEHbI U CKOPPEKTHPOBAaHbI C YUETOM HOBBIX
TIPUOPUTETOB B CHUCTEMe OCHOBHOTO 00rmiero obpasoBanus. CerofHs B 00pa3oBaHUM 0C000
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3HAUMMOM TIPHU3HAETCS] HaTpaB/IeHHOCTh OOyueHWsI Ha pa3BUTHE U CaMOPA3BUTHE JTMYHOCTH,
dbopmupoBaHue eé uHTesIeKTa U 0011el KyabTypbl. OOyueHre YMEHUI0 YUUTHCS U TIPOZO/IKATh
CcBOé oOpa3oBaHHe CAMOCTOSITEJIbHO CTAaHOBUTCS OJHOW W3 BaKHEMIMX (YHKIMHA yueOHBIX
Tipe/IMeTOB.

B cBs13u € 3TUM Npu KM3y4yeHUM IpeJMeTa B OCHOBHOM IIKOJIe JOMUHUPYOLee 3HaUeHue
niprobpesu Takue 11/, Kak:

* (hopMHMpOBaHMe MHTE/IEKTYalbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaM0O00Opa30BaHUIO,
COTPY/IHUYECTBY, CAMOCTOSITEJIbHOMY TIDUHSITHUIO pellleHui, CrmocoOHOW a/jamTUpOBaThCsl K
OBICTPO MEHSIOLIMMCS YC/IOBUSIM JKU3HH;

* HampaB/eHHOCTb O00yyeHHsI Ha cHUCTeMaThyeckoe TpUOOILeHWe yualluxcs K
CaMOCTOSITeJIbHOM ~ [03HABaTeNbHOM  [leATe/IbHOCTH, HAay4yHbIM  MeToJaM  IIO3HaHus,
(hopMHPYIOLMM MOTUBALIMIO U pa3BUTHe CITIOCOOHOCTEN K XUMUM;

+ obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX TMPHOOPETEHHIO OOYYarOIUMUCS OTIbITa
pa3HOOOpa3HOM JieATeNbHOCTH, T03HAHMSI M CAMOTO3HAHUsI, K/IHOUeBbIX HABBIKOB (K/IFOUEBBIX
KOMIIeTeHLUi), UMeIOIIMX YHUBepCcalbHOe 3HaUeHue [/l Pa3/InYHbIX BU/IOB /leTe/IbHOCTH;

* (¢opMupoBaHUe YMeHWI OOBSCHSTH U OLIEHUBATh SIBJIEHUSI OKPY)KAIOL[ero Mupa Ha
OCHOBAHWU 3HaHUM U OIbITA, MOJYUYEHHBIX NIPY U3yYeHUH XUMUWY;

* popMupoBaHue y 00yUaroIMXCsi F'YMaHUCTHYeCKUX OTHOIIeHWH, TOHUMaHUs LeHHOCTH
XVUMUYeCKUX 3HaHWW [Jis BbIDAOOTKM SKOJIOTWYECKH 1[e/leco00pasHOro ToBeZieHUs] B ObITY |
TPY/IOBOW [IeITe/IbHOCTHA B LIe/ISIX COXpaHeHHsi CBOEro 370POBbsi M OKpY)Karollled TpHUPOAHOM
cpefibl;

e pa3BUTHe MOTHUBALIMKA K OOy4YeHUIO, CIIOCOOHOCTeH K CaMOKOHTPOIO |
CaMOBOCTIMTAHMIO HAa OCHOBe YCBOEHMsI OOIIleyesloBeUeCKX LeHHOCTeH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY TIPOGU/ISi U HAaNIPaB/IeHHOCTH AajbHelIero 00yueHus.

Mecto yueOHOro npeaMera « XuMus» B yueOHOM IJIaHe
B cucreme ob6ijero obpa3oBaHusi «XuUMHSI» TIpU3HaHa O00si3aTe/bHBIM yUeOHbIM
TIpeJIMeTOM, KOTOPBIM BXOJWUT B COCTaB TpegMeTHOM o06mactu «ECTecTBeHHO-HayUYHbIe
TIpeIMEThI». YUeOHbIM TUIAHOM Ha e€ u3yueHue oTBejeHO 138 yueOHBIX YacoB — 1O 2 U B
Hezlero B 8 M 9 K/1accax COOTBETCTBEHHO.

CojeprxaHue 00pa3oBaHus 10 ro/jaM 00yueHHUs

(npakTHyeckas 4yacTb yueOHOTO cofiepyKaHus rpeameTa ycuieHa
MaTepUaTbHOTeXHUUeCKOM 0a3oii 1eHTpa «Touka pocta» / [AeTCKOrO TexXHOoIapka
«KBaHTOpHYM», WCMO/MB3yeMOro /s peanu3aliud 00pa3oBaTelbHBIX MPOrpPaMM B paMKax
Tipero/iaBaHusi XMMHH)

8 KJIACC 2022/2023 yue6Hbiii 200

BeedeHue

Uro usyuaet xumus. [IpocTeie 1 coxxHble BeljectBa. CBOMCTBA BelljeCTB. XUMHUYECKUN
371eMeHT. POpMBI CyI1leCTBOBAaHUSI XMMUYECKOr0 3jieMeHTa. XUMHUUeCKUe SIBJIeHUs, UX OT/In4Ue
oT (Gu3UUecKUx siBleHUN. [JOCTIKeHUs] XMMUM M UX TpaBUIbHOe HCIoJb30BaHue. Vctopus
BO3HMKHOBEHHS U Pa3BUTHUSI XMMUU. POJIb OTEUeCTBEHHBIX YUYeHbIX B CTAHOBJIEHUH XUMHUYECKOU
Hayku. OCHOBHbIe 3aKOHbI xuMuH. OOIlee 3HAKOMCTBO CO CTPYKTYpPOW I€pUOAWYECKOMH
TaO/UIBl: TiepyuoAbl W Tpynmbl. Tabmuma .M. MeHzeneeBa Kak CIpaBOYHOe Iocobue st
TIOJTyUeHUs CBEIEHUH O XUMHUeCKUX 3yeMeHTax. (O003HaueHHe XUMHUECKUX 3JIEMEHTOB.
[TporcxoxaeHre Ha3BaHUN XUMUUECKMX 3/ieMeHTOB. Tabnuija MeHzeneeBa Kak CIIpaBOYHOE
rocobue s TIoJTyUeHUsI CBe/IEHUH 0 XUMUUECKUX 3/leMeHTaX. XuMuueckast (hopmyJia, UHIEKC,
K03 duLMeHT: 3anucy U uteHue Gopmyn. Macca aToMoB U MosieKy/1. OTHOCHTebHAs aTOMHas
Macca. OTHocuTenbHasE MOJeKyJIsipHas Macca. PacueT MacCcOBOW [JO/IM XMMHYECKOIO 3/1eMeHTa
1o ¢opMyJie BelecTBa.

Amombl XumuyecKkux 3/1eMeHmo8



Iloka3arenbCcTBa CAOXKHOCTU CTpoeHMsi aTtoMoB. OmbiThl Pe3sepdoppa. [lnaHerapHas
MO/le/lb CTPOEHMs] aTOMOB. XapaKTepUCTHKAa HYK/IOHOB. B3avMOCBSI3b TOHSATHI: TPOTOH,
HEUTPOH, MaccoBoe umcio. COBpeMeHHOe Ompefie/ieHue TOHATHS «XUMUYEeCKUM 3SJIeMeHT».
W3meHeHus1, mporcxojsiiye C YUC/IOM MPOTOHOB, 3/1EKTPOHOB M HEUTPOHOB B COCTaBe aTOMOB
XUMHYECKUX 3JIeMeHTOB. M30Tombl, Kak pasHOBMAHOCTb aTOMOB OJHOIO  3jIeMeHTa.
XapakTepucTHKa 371eKTpoHOB. CTpoeHHe 3/1eKTPOHHBIX 000/104eK aTOMOB 3jieMeHTOB. [ToHsTHE
0 3aBepLIEHHOM UM He3aBeplleHHOM 3/IeKTPOHHBIX (SHepreTHUecKHx) YPOBHsIX. PacronoxkeHue
5/IEKTDOHOB Ha SHEPreTMYeCKMX YPOBHSAX, aTOMbl MeETaJJIOB M HeMeTalaoB. VIOHBI
TIOJIO>KHTe/bHBIE U oTpuLiaTesbHbIe. [ToHsTHe MoHa. MloHbI, 00pa30BaHHBIE aTOMaMH METaJl/IOB U
HemeTasyioB. [ToHATHe 00 MOHHOWM CBSI3M, CXeMbl 00pa30BaHMsI MOHHBIX coefiMHEHWH. CxeMbl
oOpa3oBaHUsT MOeKy/l. DJeKTPOHHble W CTPYKTYpHble ¢opmysibl. KoBaseHTHast TonsipHasi u
HerosisipHasi XuMudeckue cBsi3u. CxeMbl oOpa3oBanust Mmosekyn coegunenuii (HCI, H,O, NH; u
Ip.). DNeKTPOHHBIE U CTPYKTypHbIe (hopmynbl. CxeMbl 00pa3oBaHMsI ABYXaTOMHBIX MOJIEKYJT
BOZIOPOJA, XJI0pa, Cephl, a30Ta U Ap. DJIEKTPOHHble U CTPYKTYypHble (opmysbl. KpaTHOCTh
XUMH4YecKor cBs3U. [loHATHe 0 MeTa/uMueckou CBsisv. EnuHas npupoja XMMHUYECKOU CBSI3U.
[TonsTie 06 aToM-uoHax. IloHaTHe 00 0060OIECTB/IEHHBIX 37eKTPOHAX. BhITIOHEHWE
yTIpaKHEeHHH, TIO/ITOTOBKA K KOHTPOJILHOU paboTe.

ITpocmbie gewjecmaa

XapakTepyuCTHKa I0JIOKEeHHsI 3/IeMeHTOB-MeTa/ZIoB U HeMeTalsioB B Ilepropnueckon
cucteme. CTpoeHre UX aToMoB. Pu3nuecKre CBONCTBA META/IJIOB M HEMETA/ZIOB — IMPOCTBIX
BellecTB. PacueT OTHOCUTE/NILHOW MOJEKY/ISIpHOM Macchbl (ITOBTOpeHWe). AJUIOTPONMsS Ha
npuMmepe o/oBa, (ocdopa, KuciopoAa U yriepoza. KomvuectBo BewjectBa U e[MHULIbI €ro
V3MepeHUs: MOJIb, MWIJIMMOJIb, KWJIOMOJIb. [TocTosiHHas ABorazipo. PacueT MosieKy/IspHBIX Macc
BELeCTB MO0 UX XUMHYEeCKUM @Qopmyaam. MuuiMMonspHasi M KWJIOMOJISIpHasi Macchl.
BrinosiHeHWe yrpakHeHUH C WCII0J/Ib30BaHMEM IMOHATUM «IIOCTOSIHHAsE ABOraZipo», «KOJIUYeCTBO
BellleCTBa», «Macca», «MoOJissipHass Macca». OO6oOlleHrWe U 3akperyieHWe 3HAHWW 10 Teme
«KonmuecTBo BeljecTBa», pelieHre SKCIepIMeHTaIbHBIX 3azau. [ToHsTHe 0 MOsIpHOM 00BeMe
razoB. HopmanbHble ycsioBusi. MWITMMOJISIDHBI U KWAJIOMOJISIDHBI 00BeM. BbinosiHeHne
yMpa)KHEHWH C WCI0/b30BaHUEM TIOHATHH «MOJIIPHBI 00beM», «KOJIMYECTBO BEILeCTBa»,
«Macca», «MosisipHast Macca». Obo01rieHre U 3aKperyieHHe 3HaHUM Ha TeMy «MOoJIsipHBIM 00beM
ra3oB», pelleHre 3KCIIepUMeHTaIbHbIX 3a71au. O000IeHre 1 cucTemMaTu3anys 3HaHul. Perrenne
3a/la4 U ynpaKHEeHUH C MCI0JIb30BaHMEeM TOHATHIN «KOJIMYeCTBO BelecTBa», «MOJISIpHas Macca»,
«MOJISIDHBIA 00BeM», «TIOCTOSTHHAsE ABOTaJpo».

CoeduHeHuss XumMu4ecKux 3/1eMeHINno8

[TousiTe o creneHu okuciaeHus. OrnpefesieHHe CTeleHUW OKUCIeHUsi Mo ¢opMmy/iam
coeguHeHnt. CocrtapyieHue (opMmyn OWHApPHBIX COeJUHEHWM, OOIMi crocob WX Ha3BaHWM.
Oxkcuzpl. CocraBneHue Mx ¢opmya U HasBaHuil. PacueTsl o ¢opmysam. CocTaB U Ha3BaHUS
OCHOBaHMM, UX Knaccudukaus. Pacuetsl o dopmynam ocHoBanuid. [lpeacraButenu: NaOH,
KOH, Ca(OH), Pacuetel mo ¢opmynam ocHoBaHuM. CocTaB M Ha3BaHUs KHUC/IOT, UX
knaccupukanus. Pacuetsl mo Qopmynam kuciaot. IlpepcraButenu kKucioT. PacueTsl 110
¢dopmynam kucnot. CocTaB U Ha3BaHus cosield. PacueTsl o opmynam coneid. IlpeacraButenu
coseit: NaCI, CaCO; Ca3(PO4),. Pacuetsl 1o cdopmysiam coneir. IIpoBepouHasi pabora Ti0
OCHOBHBIM KJjlaccaM HeOpraHWYecKHUx BelllecTB. PacueTbl mo ¢opMy/jaM OCHOBHBIX K/1acCOB
HEOpraHWYyecKrx BelecTB. AM@QOTepHble M KpUCTa/uilMyeckue BelllecTBa. Kpucranimyeckue
pewieTky. [TOHATHS O MEKMOJIEKY/ISIPHOM B3aUMOZEUCTBUM Y MOJIEKYJIIPHOM KPUCTa/VIMYeCcKOU
pelieTke. CBOMCTBa BeLeCTB C 3TUM TUIIOM pelleTKHd. CBOWCTBa BeLeCTB C Pa3HbIM THUIIOM
KPUCTA/I/IMUECKUX PEeLIeTOK, UX MPUHAAJIEXHOCTb K Pa3HbIM KJ/laccam CoeZJMHeHWH. B3aumocBs3b
TUIOB KPUCTA/UTMUECKHX PELeTOK M BUJIOB XMMHUUeCKOM CBS3U. [IOHATHS 0 uMCTOM BelllecTBe U
cMecH, ux oTums. [IpuMeps! )XUIKUX 1 ra3000pa3Hbix cmeceii. CrIocoObl paszeneHus: CMecei.
[MoHsATHST O ZO/IM KOMITIOHEHTa CMecU. BrlunciieHre ee B CMeCH M pacyeT MacChl Wiu obbema
BellleCTBa B CMeCH 1O ero JoJie. PellieHre 3a/ja4 ¥ ynpaKHeHW Ha pacyeT 0 (MacCOBOW WU



00beMHOI) 1 HaXOXK/eHre Macchl (00bemMa) KOMIIOHEHTa CMeCH. Bbiro/HeHWe ynpaXKHeHUH U
pellleHKe 3a/au.

H3meHeHus, npoucxodsiujue ¢ geujecmeamu

CriocoObl OUMCTKM BeIeCTB, OCHOBaHHble Ha MX (QU3MuUecKux cBoicTBax. OumuCTKa
IIUTbEBOM BOJbI, TeperoHKa HedTu. [IoHATHME O XUMMUECKUX SIBJIEHUSAX, UX OT/IAYME OT
¢usnueckux. [IpUsHaKM M yC/I0BHSI MPOTEKaHWs] XMMUYECKMX peakLUuid. Peakuysi ropeHus.
KosmmuecTBeHHasi CTOpOHa XMMHUECKMX peakLUil B CBeTe yueHHs1 00 aroMax M MOJeKyJiax.
3HaueHHe 3aKOHa cCoxpaHeHusi Macchl BeljecTB. Poner M.B. JlomoHocoBa u /[I. [danbTOHa B
OTKDPBITUA W YTBEP)K[EHUM 3aKOHAa COXPaHeHUs Macchl BellecTB. IloHATHE O XWMHYeCKOM
ypaBHeHUH KakK 00 yC/IOBHOM 3aMyCy XUMHUeCKOW peakLMy C TIOMOILbI0 XUMUUeCKUX (HopMmy.
3HaueHUe WHJEKCOB M Ko3QduiureHToB. CocTaB/ieHHe ypaBHEHUM XHMMHUUECKHX peakLWi.
Pemienue 3ajau Ha HaxoX/eHWe KOJWYeCTBa, MacChl WM oObeMa MpOJYyKTa peakLUH I10
KOJIMUEeCTBY, Macce Wi 00beMy MCXOJHOTO BelrjecTBa. Te >ke pacueTsbl, HO C MCIO/b30BaHUEM
MOHATUSA «J0JIs1» (MCXOLHOe BelleCTBO JaHO B BHJe pacTBOpa 3aJiaHHOM KOHL|EHTpaLiy WU
COZIep>KUT OTIpe/ie/IeHHYIO [I0/I0 TTpUMeceit). PellieHre sKcriepuMeHTabHbIX 3a/iay, 3aKperieHue
3HaHWM MO0 TeMe «XUMHUYecKue ypaBHeHUs». CyIlHOCTb peakLUi pa3/ioyKeHHsI U COCTaBJ/ieHUe
yPaBHEHUI peakliid, MpoJe/aHHbIX yuuTesneM. IIoHATHE O CKOPOCTM XMMMUYECKUX peakL{vH.
KaranuszaTtopel, ¢epmeHThl. CylIHOCTh peakiuii coefuHeHusi. (CocTaB/ieHUMe YypaBHEHUU
peakLui, npofiesaHHblx yunTesneM. CylHOCTb peakuyid 3amelneHust. CocTaB/jieHHe ypaBHEHUMN
peakiuii, MpoJieflaHHbIX yuuTesneM. PsJ akTMBHOCTU MeTasyIOB, €ro MWCII0/Ib30BaHUe [Jis
NIPOrHO3UPOBAHUS BO3MOXKHOCTM TIPOTEKaHWs] peakLud MeXJy MeTa/ylaMM U pacTBOpPaMu
KUC/I0T. Peakliy BbITECHEHUS] OJJHUX METa/UIOB U3 PacTBOPOB UX COJIEM APYrMMH MeTajjlaMu.
CymHocts peakuuii obmena. CocTaBieHHe ypaBHEHWI peaklyi, MpPO/e/laHHbIX YUHTesIeM.
Peakuyy HeWTpanusaluu. Y CI0BUsI TeUEHHsI PeakLMi MeXXy pacTBOpaMH KWCJ/IOT, ILesioued u
coneid 0 KoOHLA. Tumbl XMMHYeCKUX peakluil (M0 MPU3HAKy «UYMCIO KU COCTaB MCXOJHBIX
BelLeCTB U TMPOAYKTOB peaklun») Ha [pUMepe CBOMCTB BOJbl. Peakuysi pasnoxeHUs —
3JIEKTPOJIM3 BOAbL. Peakiy coefuHeHHsI — B3aMMOZEMCTBHE BOJBI C OKCHJAMH MeTas/IOB U
HeMeTa/noB. [loHSITME «TUAPOKCUAbI». Peakuy 3aMelleHMs] — B3aUMO/IEHMCTBUE BOJbI C
IIe/IOUHBIMHA U IIIe/I0YHO3eMe/IbHBIMA MeTa/ulaMu. Peakuyu oOMeHa (Ha mpuMepe THAPO/M3a
cynbdara amoMuUHUS W KapOuja Kanblusi). PelieHue 3ajau W yrnpaxkHeHuil. [loAroroBka K
KOHTPOJIbHOM pabore.

IIpocmetiwiue onepayuu c gewjecmeamu (Xumu4eckuil NpakmMuKkym)

[TpaBuna TexHWKH Oe30macHOCTU MpH oOpalieHny C J1labopaTopHBIM 000pY/[0BaHKEM,
nipu paboTe B KabuHeTe XUMHU. 3HAKOMCTBO C jlabopaTopHbiM ob6opyzoBaHueM. du3nueckue u
XUMHWYeCKHe peaklMy Ipy ropeHuM cBeud. KauecTBeHHBIM cocTaB nouBbl. Cpefja MOUYBEHHOTO
pactBopa. AHamu3 BoAbl. [Ipo3pauHocTh Bogpbl. IIpH3HaKM XMMHUUECKUX peakLMi: Bblfie/leHue
rasa, BblllaJleHVe 0Cafika, U3MeHeHue LiBeTa BellecTB. KauecTBeHHble peakiuu. [Ipurotosienue
pacTBopa caxapa ¥ pacyeT ero MacCOBOM IO/ B pacTBOpe.

Pacmeopenue.  Pacmeopbl.  Peakyuu  uoHHo20  o00meHa.  OKuciaume/nbHo-
60cCmMaHogumesibHble peakyuu

PactBopel. ®usnueckas U XuUmMuyeckas Teopust PacTBOPOB. TeruioBble sSBIeHUS IIpU
pacTBopeHuU. ['mapaTbl M KpUCTa/UIOTUApAThl, KPUCTa//IM3allMOHHas Bogja. HaceleHHsble,
HeHaCbII|eHHble, TIepechllleHHble pacTBOpbl. XOpOLIO pacTBOPUMBIE, MajOpacTBOPUMbBbIE U
TpaKTAYeCKU HepacTBOPHMBIe BellleCTBa. J/IeKTPOJIUThI ¥ He3JIeKTPOJIUTHL. DJIeKTPOIUTUYeCKast
Juccouyanus M accoupanusa. MexaHy3M JUCCOLMALM BelleCTB C Pas/IMYHbIM TUIIOM CBSI3U.
CrerneHb 3/1eKTPOIUTHUECKON Auccoruaii. CuibHbIe U C1abble 3/1eKTPOUTBI. DNIeKTPOUTHI U
HeJIeKTpo/uTel. MexaHn3M [JuCCOLMaly BeleCcTB C pas3/M4yHbIM THINOM CBs3u. CTerneHb
3JIEKTPOJIUTHUECKON Arccoruaiui. CuibHbie U cabble 3/eKTposuThl. VloHbl. CBOWMCTBA MOHOB.
Knaccudukarys HOHOB 10 cocTaBy (TIPOCThIe U CI0XKHBIE), 110 3apsiy (KaTHOHbI M aHUOHBI), TI0
HaJIMYMI0 BOJHOW 000/I0UKM (TMAPOTUPOBaHME W HerupoTHpoBaHue). OCHOBHBbIE TONOXKEHUs
TO/]. Peakuyy B BOJHBIX pacTBOpax 3/1eKTPoyUTOB. HeoOpaTuMble M oOpaTvMble peakLvH.
MornekynsipHoe ¥ HOHHOe ypaBHeHWe peakuui. Peakuyu HoHHOro obOmeHa. Peakuyu
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HelTpamu3aiuu. Kucnotel. VX kimaccudukanusi Mo pa3idyHbIM Tpu3HakaMm. OrpezesieHue
KHUCJIOT KaK 37eKTPOJIMTOB, UX Juccouyanus. B3aumoeicTBue KUCIOT C MeTasylaMH, YC/I0BUS
TeueHHs 3TUX peakUui. DNMeKTPOXMMHUYEeCKUM psiji HarpspKeHWs MeTalioB. B3aumogeiicTBue
KHUC/JIOT C OKCHJAaMHM MeTa/uUIOB M OCHOBaHUsMU. Peakiyy HelTpanuzaumu. BlaumogeiictBue
KHCJIOT C COMSIMM. 3alMCh ypaBHEHUM peakUi (MOJIEKYJ/IIPHBIX U MOHHBIX) C MCIO/Ib30BaHUEM
Tabmipbl  pactBopuMocTd. OripesiesieHHe OCHOBAHUM KaK 3JIeKTPOJIUTOB, WX [IUCCOLMALIUS.
Knaccudukanuss ocHOBaHMM 1O pas3/IMYHbIM TIpHM3HakaM. B3anMogelicTBHe OCHOBaHUM C
KUcjaoTaMy  (ToBTOpeHHWe). B3aumogeiictBue 1rjesiouedi ¢ cosssmud  (pabota ¢ Tabsuiieit
pPacTBOPUMOCTH) U OKCHJAaMH HeMeTas/uioB. Pa3jio)keHue HepacTBOPHMMBIX OCHOBaHHWM. CocTaB
OKCH/I0B, X Knaccrukarys. CBOMCTBA KUCTIOTHBIX M OCHOBHBIX OKCHZIOB. OripesiesieHUe Comei
KaK 9/IeKTPOJUTOB, uX Auccouuaius. Knaccudukauus coneil. B3aumogeiicTBue coseli ¢
MeTa/ulaMi, OCOOEHHOCTH S3THX peaklUd W B3auMojeilicTBue cosieli ¢ consmu (pabora c
Tabnuiiell pacTBOpUMOCTH). B3auMozelicTBre coseli ¢ KUC/IOTaMU U I1ie/iodaMy (TIOBTOPEHME).
[ToHsTHE O reHeTHMYeCKOM CBSI3M U T'eHeTMYeCKUX psflax MEeTa/l/IoB U HeMeTa/lioB. Pa3muuHble
MPU3HAKK KIacCU(PUKALMM XUMHUeCKUX peakuuid. OrmpejesieHrue CTereHel OKUCIeHUs
3/IeMeHTOB, 00pa3yroluX BelllecTBa pa3IMuHbIX kiaccoB. Peakimu OBP. TIlonstne 06
OKUCJIMTe/le U BOCCTAHOBHTEJIe, OKMC/IEHUU U BOCCTAHOB/IEHWH. PellleHre pacueTHBIX 3afiau Io
yPaBHEHHSIM, XapaKTepU3YIOLLMM CBOMCTBA OCHOBHBIX KJIACCOB COEJMHEHWH, U BbITIOJHEHUE
OCHOBHBIX KJ/IaCCOB COeAVHEHWM 3TOr0 IJlaHa Ha TeHeTUUecKyk CBs3b. [loAroTOBKa K
KOHTPOJ/IbHOM paboTe. iTorosasi KOHTposibHasi paboTa.
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O0was xapakmepucmuka XuMuyeckux 3/emeHmos (4 u).

CTpoeHue aTOMa, XapaKTep MPOCTOrO BelljeCTBa; CpaBHeHUe CBOMCTB MPOCTOTO BelljeCTBa
CO CBOWCTBAMM TIPOCTBIX BeIIeCTB, 00pa30BaHHbIX COCEAHWMH TIO TIEPHOAY W TIOATPYIIIe
37IeMeHTaMM; COCTaB U XapaKTep BbICILLIEr0 OKCUA, TUAPOKCH/A; COCTaB JIeTydyero BOAOPOAHOTO
coenvHeHus (151 HeMmeTasuia). CBoicTBa 3/eKTpoUTOB B cBeTe TO/l. T'eHeTMueckue psifbl
MeTassla U Hemeta/uia. CamocTosiTesibHass paboTa C ydYall[UMHCS. 3akKpervieHHWe Marepualia.
[ToHATME O TiepexOAHbIX 371eMeHTax. AM@oTepHOCTb. ['eHeTHuecKuil psifi TMEPexXOAHOro
ssnieMeHTa. [lepuoguueckuii 3akoH U [lepuoguueckasi cucteMa, CTpoeHUe aToma. 3HaueHue [13 u
[IC.

Memannwt (14 u)

XapakTepucTUKa TIOJIOXKEHUSl 5/IeMEeHTOB-MeTa/uioB B Ileproguyeckon cucreme.
CtpoeHrie aTOMOB MeTas/yIOB. MeTa/uiMyeckre KpUCTa/UIMYecKue pelleTkyd. MeTaiivyeckas
XUMUYeCKasi CBs3b. XapaKTepUCTUKA OOIIUX XUMHUECKUX CBOWCTB METa/I/IOB HA OCHOBAaHUW WX
MOJIOKEHHSI B 2JIBKTDOXMMHUECKOM psily HalpsbkeHUd B CBeTe TIpe[CTaBieHUd 00
OKHC/TUTE/IbHO-BOCCTaHOBUTE/BHBIX peaklusax. CaMOpo/Hble MeTaslyibl U OCHOBHbIE COeJUHEHUS
MeTa/yIoB B mipupofie. Baxueiive pyzbl. [ToHSiITHe O MeTa/lTypruud U ee Pa3HOBUJHOCTSIX:
MTUPO-, THUAPO-, 3neKTpoMeTa/utyprun. Kopposusi metanioB. CriocoObl 3allfUThl META/UIOB OT
Koppo3uu. OcobeHHOCTH GU3NUECKUX W XHMHAYECKHMX CBOMCTB IIeJIOUHBIX METasl/IoB.
Baxnelive coefjuHeHUs1 1]eJI0YHBIX MeTas/UIOB: Le/I0UM, COJI; UX CBOMCTBA U NPUMEHEHUe.
OO1jasi  XapakTepuCTUKa METa/I/IOB BTOPOM TPYNMbl TJIaBHOW TOATPYNIbl, OCHOBHBIE
¢bu3nueckre U XMMHUYeCKre CBOMCTBA L[eJI0YHO3eMe/TbHbIX MeTaslyioB. BakHelllle coefiluHeHNs
Ca u Mg, ux npumeHeHue. Posib KajibLiUsi U MarHusi B )KMBBIX opraHu3Max. CTpoeHue aToma,
¢bu3nueckue W xuMuueckue cBoicTBa. [IpumeHeHue amomuHusi. CoefvHeHUs aTlOMUHUST —
OKCHJbl M THUAPOKCUABI, UX aM(pOTepHOCTh. BakHellllvie CO/M alOMUHUA. 3akpervieHWe |
cUcTeMaTu3alysl 3HaHWM TI0 TJlaBe TIepBOM: 0O0Iasi XapaKTepUCTUKA META/UIOB, XUMUYeCKHe
CBOMCTBa MeTa/l/ioB. PellleHWe 3KCIiepMMeHTANbHBIX 3afiau, pellleHUe ypaBHeHUWM. CTpoeHUe
atoma >xene3a. dusmueckre U XUMHUUYeCKHe CBOUCTBa. I[IpumeHeHue >xenesa. CoeuHeHUs
xenesa II u xxene3sa III. I'eneTrueckue psigbl. KauecTBeHHbIe peakliMM Ha MOHBI JKeje3a.

Ceolicmea Memas/108 U ux coeduHeHull (XumMuyecKuil npakmukym)(3 u).



Pemenne 1ierouek XMMHU4eCKUX IpeBpalleHni 0 BapraHTaM. I10BTOpeHre Ha NpakTHKe
XUMUUECKHUX CBOMCTB METa/IOB. 3akperyleHWe 3HaHWM [0 paclio3HaBaHUI0 U IOTyYEeHHUIO
Bell|eCTB, 3aKpelyleHre 3HaHUM 110 XUMHAYeCKUM CBOMCTBAM Bell|eCTB.

Hememannbi (26 u)

[TonokeHne HemeTa/uioB B Ileprofuueckoil cucTeMe, OCOOEHHOCTH CTPOEHMsS WX
aTtoMmoB. Psaapl 50. Kpucranimueckoe CTpoeHre HeMeTaslJIoB — IIPOCTBIX BelecTB. AJIJIOTPOIIHS.
O30H. CocraB Bo3syxa. Pusnueckre CBOMCTBA HeMeTa/UIOB. OTHOCHUTENBHOCTb IOHATUU
«MeTa/ly» U «HeMeTa/lll». XUMHUYeCKHe CBOWMCTBA HeMeTa/ioB. OKUC/IUTe/bHble CBOWCTBA:
B3aMMOJEMCTBUe C MeTa/ylaMy, BOJOPOZOM, MeHee 3/1eKTPOOTPHULIATe/IbHBIMA MeTasllaMHy,
HEKOTOPbIMU C/I0XKHBIMH BelllecTBaMU. BoccTaHOBUTebHBIE CBOMCTBA HEMETA/IJIOB B peaKLMsAX
C KMCJIOPOZIOM, CJIOKHBIMM Bell|eCTBaMHU-OKUCIUTeNIIMUA. Makpo3/1eMeHTbl 1 MUKPO3JIEMEHTHI.
Posib MUKpO03/1eMEHTOB B >KH3HeesITeIbHOCTU paCTeHUM, )KUBOTHBIX U yesioBeKa. OpraHuyeckue
BemecTBa: Oeyiku, >KUpBI, yriaeBoAbl. PepmeHTbl. Butamuubl. I'opmonbl. IlosmoxkeHue B
[Tepuoauueckoii cucteme /1. 1. MeHpeneeBa. CTpoeHre atoMa W MoOJeKysbl. Pusnueckue u
XVMHUYeCKHe CBOMCTBA BOJOPOZA, €ro TolyueHWe W TpuMmeHeHHWe. OOIjas XapaKTepUCTHKA
rajioreHoB. CTpoeHHe aTOMOB Ta/IOTeHOB, CTeleHW WX OKuciaeHuss. CTpoeHHe MOJIeKyJl
rajloreHoB. ['asoreHs! — NpocThIe BewjecTBa. 3aKOHOMEPHOCTH B MU3MEHEHUM UX XUMHUYECKUX U
(¢13MUecKMX CBOWCTB B 3aBUCMMOCTM OT YBeJMUeHHUs] TOPSAKOBOTO HOMepa XUMHYeCKOro
snemeHTa. Kpatkue cBezsieHust o xsope, 6pome, woze, ¢rope. IlomyueHue X/I0pOBOJOPOAA.
X/10pOBOZIOPO/, B MIpUpOZe. XI0POBOAOPO M COMsiHAsl KUAC/A0Ta. X/I0pU/bl, UX TPUMEHeHVe B
HapoAHOM x03si1cTBe. [losyueHue raoreHoB MeTOZIOM 371eKTposvM3a. buosormnueckoe 3HaueHue
rajioreHoB U ux coefvHeHuM. [IpumeHeHue rasnoreHoB. CTpoeHHWe aToMa KHC/IOPOZa.
Annotponvss  KMC/IOpozia. XapakTepUCTHKa XUMWYeCKMX CBOMCTB KHMCJIOpOZJa B CBeTe
nipeacraBnenuii 06 OBP. IlpumeneHue kucnopopa. CTpoeHMe aroMa cepbl. AJUIOTPOIIHS.
du3nyeckre CBOWCTBA pOMOWYECKOW cepbl. XapaKTepPHUCTUKAa XWMHUECKMX CBOMCTB Cepbl B
cBeTe mpefcrtaBieHuit 06 OBP. BaHelilive coefuHeHHsI Cepbl: CEPOBO/OPOJ, Cy/bGUAbI,
OKCH[bl, CEpHUCTasi KWUCIOTa, CyJbGUTb; WX CBOKMCTBA, TMOJyueHHWe U TpUMEHEeHHe.
Pa36aByieHHast 1 KOHLEHTPUPOBaHHasl CepHasi KUC/I0Ta, ee CBOMCTBA, ToyyeHre U TIpUMeHeHue.
Peakuy B3aumozieMCTBUSI C CepHOU Kuc1oToh. CTpoeHre aToMoB a3oTa. CTpoeHue MOJIeKyJIbl
asora. Pusnueckre U XMMUUeCKHe CBOMCTBA a30Ta B CBeTe TipeZictaBieHuii 06 OBP. CtpoeHue
MOJIeKyJIbl aMMHuaka. Pu3nueckrie CBOMCTBA, TOMyueHWe, coOOMpaHre, paclio3HaBaHHe aMMHaKa.
XuMHUUecKre CBOWCTBAa aMMHaka: BOCCTAHOBUTe/IbHble W 00Opa3oBaHHMe HMOHAa aMMOHMUS T10
JIOHOPHO-aKL|eNTOpHOMY MexaHusMy. CoiM aMMOHMS: COCTaB, TOJyuyeHue, (Qu3nueckue u
xuMHuueckre cBorctBa. [IpescraButenu. [IpumeHeHre B HapoAHOM xo3siicTBe. OKCHABI a30Ta.
A30THast KMCJIOTa, ee CBOWCTBAa M IipuMeHeHue. Hwurpatbl, cemutpel. CTpoeHMe aTOMa.
Annotponusi. CpaBHeHHe CBOWCTB W TpUMeHeHHe KpacHoro u 6enoro ¢ocdopa. Xumuueckre
corictBa (ocdopa. Okcup dochopa (V) u oprodocdopHas kuciora. Comu oprodochopHoit
kucnotel. ®ochop B mipupozse. DocdopHbie yaobpeHus. CTpoeHWe aToma yrjepoja.
Annotponus, CBoicTBa MojubuKalmMii — aiMasa U rpagura. Mx npumeHeHue. AMOpPQHbIi
yT7IepoJ; ¥ ero copTa: KOKC, Ca)ka, [peBeCHbIN yrosib. AZlcopOLIvs 1 ee MpaKTHYeCcKoe 3HaueHue.
Xymuyeckue cBOMCTBa yryiepoga. OKCuAbI yryiepoja, UX CBOMCTBA, MOMy4YeHWe U NPUMeHeHue.
CTpoeHrie MOJIeKYJ1 OKCH/IOB yT/iepojia. YTo/bHast KUC/I0Ta U ee coii. BakHeliive kKapboHaThI:
Ka/lbLUT, COJZla, TIOTAlll — UX 3HaueHHe W NpuMeHeHuWe. Pacrio3HaBaHue kKapbonatoB. Ilepexon
kKapboHatoB B Tuapokap6oHaThl W obparHo. CtpoeHue aroma. CpaBHeHHe €ero CBOWCTB CO
CBOMCTBAMU aroMa yrjepopsa. Kpucramimyeckun KpeMHHM, CpaBHEHHE ero CBOWCTB C
yrinepoznoM. [lpupognble coefuHeHuss KpeMHusi: SiO,, CWIMKAaTbl U aTHOMOCH/IMKATHIL.
PasHoBuzHOCTH CTekna, ero mnpoucxoxzjeHve. IlonyueHne uemeHrta. IIpousBofacTBO U
NpUMeHeHVe cTeksa, (apdopa, LjemeHTa. 3akpervieHWe W CUCTeMaTu3alysl 3HaHUM 10 TeMe:
CTpOeHHe aTOMOB HeMeTas/UIOB, KOBA&JEHTHasl HeroJisipHasg XuUMU4YecKass CBsi3b. Perenue
JKCTIepUMeHTa/IbHBIX 3aZlau M ypaBHeHWM peakiuil. [loAroroBka K KOHTPOJBbHOM pabore.
3akperieHMe M CUCTeMaTH3allis 3HAHMN 10 TeMme: XUMMUecKue M (U3Mueckue CBOMCTBA
HEMETa//IOB,  XUMHUUeCKWe  peakluM, KOBaJleHTHasg  TMo/spHasi  CBs3b.  PeleHue
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SKCIIePUMEeHTa/IbHbIX 33Jjau W ypaBHeHWH. [1oAroToBKa K KOHTpO/bHOW pabore. Pabora Haf
obKamu.

Ceolicmea HeMemas/108 U ux coeduHeHuti (3 u).

Perlenvie skcrneprMeHTa/bHBIX 3afauy 10 TeMe «[loarpymnma kuciaopopa». PeleHue
SKCIIepUMeHTa/IbHbIX 3aja4 1o TeMe «[loarpymnma asora v yryiepoga». 3akpeljieHHe 3HaHUW IO
TIOJTyYEHUIO U Pacrio3HaBaHUIO T'a30B.

OpzaHuueckue gewjecmea (12 u)

BerriectBa opraHuueckvde W HeopraHuueckue. [IpuunHbl MHOrooOpa3usi opraHUuecKuX
coeguHeHMW.  BaneHTHOCTb.  XMMHYeCKOoe ~ CTpOeHHWe  OpraHWYeCKUX  COeJJMHeHUM.
MornekynspHble ¥ CTPYKTYpHble ()OpPMYJibl OpPraHUUeCKUX COeJUHEeHUW. ['OMOIornyecKuil psij
npefienbHbIX y/B. Papukanel. V3omepsl U n3omepus. ®Pusryeckue M XUMHUYeCKHe CBOMCTBA.
Metan ¥ 3TaH: cTpoeHuMe Mosekya. ['opeHuve MeraHa ¥ 3TaHa. I[IprmeHeHue wmeTaHa.
X¥MUYecKoe CTpOeHUe MOJIeKYJIbl STWIeHa. [IBorHas CBsA3b. B3aumoelicTBre 3TU/IeHa C BOLOM.
[Tommepusanyist stunenHa. [lomvsTuieH u ero 3HaueHue. [loHaTHe O Tpefie/IbHBIX OHOATOMHBIX
Cnyprax Ha IpUMepe MeTaHOJa M 3TaHona. TpexaTOMHbIM CIUPT rauLepuH. OkucieHue
3TU/IOBOTO CMIMPTAa B YKCYCHBIM anbierufi. [loHsite o6 anbierugax. OKuceHUe anbjeruja B
Kucsoty. OZIHOOCHOBHBIE HerpeZiesibHble KapOOHOBBIE KHC/IOTHI Ha TIpUMepe YKCYCHOU
KUCI0Thl. Ee cBolcTBa M npumeHeHue. (CTeapuHOBasi KWC/IOTa KakK IPeJCTaBUTENb >KUPHBIX
KapOOHOBBIX KUC/IOT. Peakims srepudmkauun. IloHsaTtue o caoxueix 3¢upax. [lonsite 06
aMUHOKHC/IOTaxX. Peakiuu ToyiMKoHJeHcaluu. benku, Ux cTrpoeHue W Ouosjorvueckasi poJib.
[MentugHast CBsi3b U mosunenTHpl. [lepBuyHasi ctpykrypa OenkoB. Buonornueckue ¢yHKIuH
6enkoB. CBoiicTBa 0e/lKOB M KayeCTBeHHble peakiuu Ha Oenku. IloHsitTne 006 yrieBojax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u mesutonos3a. Mx Ouosormueckast poJib.
[Tomumeps! TIpUpOJHBIE U CUHTeTUUYeCKHe. PeaklMv MojvMMepu3allid U TOJMKOHZEeHCaLUu.
[InactMaccel ¥ BOMOKHA.  3akpelvleHMe W CuUCTeMaru3alus — 3HaHuM.  Pernenue
SKCIIepUMeHTa/IbHbIX 3a/au.

3akpenserue (6u)

O6o011ieHre, 3akperieHWe M CUCTeMaTH3allUs 3HaHUM MO0 Kypcy XuMuM 9 Kiacca.
[ToBTOopenune mnpoligeHHslx TeMm: [lepuoguueckuit 3akoH U [lepuoguueckass cucrema, BH/BI
XUMUUECKUX CBSI3ed U THIIbI KPUCTA/VIMYECKUX PeLIeTOK, THUIbl XUMHUUEeCKUX peakLui, KIacChbl
XUMHYECKUX COeJMHEeHUU. PellleHre 3KCIlepuMeHTa/IbHBIX 3a/a4, PellleHre YpaBHeHUN peakLii.

MesicnpedmemHble cesnsu

Peanu3aiusi MeXIpeJMeTHbIX CBsi3eld TpU M3yyeHHH XuMUd B 8 u 9 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 KCI0b30BaHWe KaK OOIMX ecTeCTBeHHO-HAyYHBbIX TOHSTUH, TaK U
TIOHSITUM, SIBJISFOLLIUXCSI CUCTEMHBIMU [I7IS OTZe/TbHBIX TIPeIMEeTOB eCTeCTBeHHO-HayuHOro LUK/Ia
OOmye ecTecTBEHHO-HayYHbIe TIOHSTHS: HAayuHbIM (DAaKT, TUIOTe3a, 3aKOH, TEOPHs, aHaiu3,
CUHTe3, KaaccuuKalys, TIepUoAUYHOCTb, HabOJI0ieHe, SKCIIepUMeHT, MO/eIpOoBaHue,
V3MepeHue, Mojiefb, SIBJeHUe, TapHUKOBBIA 3(QeKT, TexXHOJOorus, MaTepuanbl PusMKa:
MaTepusi, aTOM, 3/1eKTPOH, TPOTOH, HEWUTPOH, HWOH, HW30TOIN, PaZUO0aKTUBHOCTb, MOJIEKYJIa,
3/IEKTPUUYECKUW  3apsifi, TIPOBOAHUKH, TIOIYIIPOBOAHUKH, [JWINEKTPUKH, (DOTO3/IEMEHT,
VH/IMKaToOp, BeIecTBO, Teno, OOBEM, arperaTHOe COCTOSIHME Bel|eCTBa, Tas, pacTBOp,
PacTBOPUMOCTb, KPHCTa/UIMYeCKasi PpeméTka, CrylaBbl, (QU3WYeCcKWe BeJUUUHBI, eIUHHLIbI
u3MepeHHsi, KOCMAYeCcKoe NPOCTPaHCTBO, IIaHeThbl, 3Bé34bl, ComHie. buonorus: ¢oTtocuHTes,
JbpixaHve,  Ouocdepa, 9IKOcHMCTeMa,  MUHepajbHble  yJ00OpeHWs,  MHUKDO3JIEMEHTHI,
Makpo3/ieMeHThI, MuUTaTe/bHble BewectBa ['eorpadus: atmocdepa, rugpocdepa, MUHepabl,
TOpHBbIe NOPO/bl, M0/Ie3HbIe HCKOTaeMble, TOIUIMBO, BO/IHbIE PeCypChI.

IlnaaupyemMble pe3y/IbTaThbl 0CBOCHHA YUeOHOT0 mpegMeTa

JluuHocmHble  pezyabmambl  O@yuarowjulicsi  nogayyum  803MOMNCHOCMb 0/
¢opmupoeaHus caedyrowjux auuHocmubix YY/I:
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. oripefie/ieHHe MOTHBALIMK U3yUeHUsI yueOHOTO MaTepHarna;

. OlLleHMBaHHWe YCBauWBaeMoro y4eOHOro marepuasna, MCXOJsi U3 COLMANbHBIX U
JIMUHOCTHBIX LIEHHOCTel;

. TOBbIIlIEHHWe CBOero 00pa30BaTe/NbHOTO YPOBHS M YPOBHS TOTOBHOCTH K
M3yUYeHHI0 OCHOBHBIX UCTOPUUYECKUX COOBITHIA, CBS3aHHBIX C Pa3BUTHEM XUMHUH U 00IIeCTBa;

. 3HaHMe NIpaBU/I NOBe/leHNs1 B Upe3BblYalHbIX CUTYaLIUsX;

. OlleHMBaHHe COLMaIbHOM 3HAUMMOCTH TIpodheccuii, CBSI3aHHBIX C XUMUel;

. B/Ia/leHe TpaBWiaMu 0e30racHOro obOpallleHusi ¢ XUMUUeCKUMU BellleCTBaMU U

o0opyioBaHMEM, TIPOSIBIIEHHE SKOJI0TUYeCKON KYyJIbTYPHI .
MemanpedmemHble pe3yabmambl

PerynaTuBHbIe

Obyuarowulicsi noayuum 803MOMCHOCMb 0/ (POPMUPOBAHUS CAEOYIOWUX Pe2ynsiMmUBHbIX
YVII:

. LjesieriojlaraHvie, BK/ItOYasi T[IOCTAaHOBKY HOBBIX liefield, Tipeobpa3oBaHue
TIPaKTUUeCKOM 3a/jaud B I103HaBaTe/bHYI0, CaMOCTOSITe/IbHBIA aHalu3 YCIOBUW [OCTYDKEHUS
L[e/Ii Ha OCHOBe YYéTa BbiZIeJIeHHbIX YUWTeleM ODUEeHTHPOB [eMCTBUSI B HOBOM yueOHOM

MaTepuarie;
. TJIaHUPOBAHKE TIYTH JOCTH)KEHUS 11eJ1eH;
. yCTaHaBJ/IeHWe IIe/IeBbIX MPUOPUTETOB, BbIJIeJIEHHE a/bTePHATUBHBIX CIOCO0O0B
JOCTWKeHUs Lied ¥ BbIOop Harbosiee 3¢pdeKkTUBHOTO criocoba; * ymeHue CaMOCTOSITE/TEHO

KOHTPOJIUPOBAThH CBOE BPeMSI M yTIPAB/ISATh UM; * yMeHHe TIPUHMMATh pellieHrs] B TIPOOIeMHOM
CUTYyaLuy;

. MOCTAaHOBKA yueOHBIX 3a/jau, COCTaBjeHWe TulaHa U I10C/IeI0BaTeTbHOCTH
JleliCTBUM;

. opraHu3arysi pabouero MecTa IrpH BHITIOJTHEHUM XUMUUECKOTO YKCTIePUMEHTAa;

. TIPOTHO3UPOBaHKe pe3yJbTaTOB 00yueHUs, OLleHWBaHHEe yCBOEHHOTO MaTepHalia,

OL|eHKA KauecTBa M YPOBHS IOJyYeHHBIX 3HaHW, KOPPEKLHs TJlaHa U criocoba AelCcTBUs TIpr
HeobxoauMocTH . [To3HaBaTenbHble OOYUarOIUIACS TOTYUYHUT BO3MOYKHOCTh /i (JOPMUPOBaHUsI
C/IelyIOLMX O3HaBaTeIbHbIX Y'Y [:

. TIOMCK U BbIJie/ieHre UH(pOPMaLWX;

. aHa/mM3 yciioBuld U TpeboBaHWE 3ajjauu, BbIOOp, COTMOCTaBieHHe U 000CHOBaHUE
criocoba pelieHust 3aauy;

. BbIOOp Haubosiee 3hheKTUBHBIX CIIOCOOOB peIIeHus 3a/laud B 3aBUCUMOCTH OT
KOHKDETHBIX yC/IOBUA;

. BBI/IBIDKEeHHE ¥ 000CHOBaHMe TUTIOTe3bI, BLIOOP criocoba eé pOBepKy;

. CaMOCTOSTe/IbHOe CO3/jaHHe a/lrOpUTMa [iesTe/IbHOCTH TIPU pellleHHd Ipobiem
TBOPYECKOT'0 U MOWCKOBOTO XapaKTepa;

. YMeHMsI XapaKTepHU30BaTh BEIeCTBa M0 COCTAaBY, CTPOEHHIO U CBOMCTBaM;

. OTMCHIBAHKE CBOMCTB: TBEP/BIX, KUJKHX, Ta3000pa3HbIX BeIeCTB, BbIJe/eHHe X
CYILIeCTBEHHBIX TIPU3HAKOB;

. n300pakeHHe COCTaBa MPOCTENIINX BELeCTB C TIOMOILBH XUMHUUECKUX (GOpMYJT U
CYIIHOCTH XUMHUUECKHMX PEAKLIUH C TIOMOIIBI0 XUMUUECKUX YPaBHEHUI;

. npoBe/ieHWe  HaOJIO/IeHWH, OMucaHWe TIPU3HAKOB U YCJIOBUH  TeueHHUs

XUMUUECKHUX peakKLUid, BbITIOJHEHHEe XMMHUYEeCKOro SKCIepUMEHTa, BbIBOZbI HA OCHOBE aHasv3a
HaO/MOieHni 3a JKCIIePUMEHTOM, pelleHHe 33/ad, TOoayuyeHre XVUMHYeCKoW HWH(pOpMalyy u3
pa3MUUHBbIX UCTOYHUKOB;

® YM€eHHEe OPraHrM30BBIBATh UCC/I€/I0BaHKe C 1[e/IbI0 TIPOBEPKU I'MIIOTE3;
® yMeHHEe [e/1aTb YMO3aK/THOUeHHA (I/IHAYKTI/IBHOE u 110 aHaJ'IOl"I/II/I) W BBIBO/IBI;
® yYMeHue 00BEKTUBHO OLIeHHWBATH HHCbOpMaL[I/I}O O BelleCTBax M XHWMHUYECKUX

rnponeccax, KpuTUH4eCKr OTHOCHUTBCA K HCEBAOHay‘-IHOﬁ I/IH(I)OpMaL[I/II/I.
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KommyHukamueHble
Obyuarowulicas  nomyyum  803MOMCHOCMb 0151  (popmupoeaHust  caedyloujux
KOMMYHUKAMueHbIX YY/|:

® MMO/JIHOE W TOYHOE€ BbIpa’>XKeHHE CBOUX MBIC/IEEE B COOTBETCTBHUH C 3da/la4aMi U
YC/II0BUAMH KOMMYHHKAIWU;
° dIEKBATHOE€ MCII0/Ib30BaHME peueBbIX CPpeACTB [Jjid y4daCTusd B [JUCKYCCUU U

apryMeHTaL[i¥ CBOeH MO3ULIMK, YMeHHe TIPe/ICTaB/IsITh KOHKPeTHOE COZiepKaHue ¢ coobIeHreM
ero B MMCbMEHHOM U yCTHOU (popMe, oripeiesieHre CriocOO0B B3aUMO/IeMCTBUSI, COTPYIHUUECTBO
B TIOMCKe U cOope WHGbOpMaLuy;

. oripejiesieHle Criocob0B B3aMMOZENCTBUs], COTPYAHUYECTBO B TOMCKe U cOope
vHpOpMalMY, yJyacTHe B Juajore, IJIAHMPOBaHWe OOIMX CrOCo00B pabOThI, TPOSIBIIEHHE
YB&KUTE/ILHOTO OTHOLIEHHS K [PYTUM YUaIUMCST;

. OTMCaHWe COJlePKaHUs BBITIONHSEMbIX JeWCTBUMA C Iie/IbI0 OPDHEHTHPOBKH B
TIpe/IMeTHOTIPAKTUUEeCKOM JlesTeIbHOCTH;

. yYMEeHHsI YUUTBIBaTh Pa3Hble MHEHUS W CTPEMHUTHCS K KOODAWHALMM Pa3TMUYHbIX
MO3ULIMI B COTPY/JTHUUECTBE;

. ¢dopmyspoBaTh COOCTBEHHOe MHEHHWE U TIO3WIMIO, apryMeHTHpOBaThb U
KOOD/IMHUPOBAaTb €€ C TMO3WLUsAMU TapTHEPOB B COTPYJHUUECTBe TpU BbIPaOOTKe o0OIIero
peleHNst B COBMECTHOM [IeSITeTbHOCTH;

. OCYLL[eCTB/ISITh ~ B3aUMHBIM  KOHTPOJIb M  OKa3blBaTb B  COTPYJHUYECTBe
HeoOX0ZMMYI0 B3aUMOTIOMOIIIb;

. MJIAHUPOBaTh 00II[He CrocoObl pabOThI; OCYIECTB/SITh KOHTPO/b, KOPPEKLIHIO,
OLIEHKY JIeMCTBUH MapTHEPA, YMeTh YOeXKaaTh;

. WCTIO0/b30BaTh aZleKBaTHbIe SI3bIKOBbIE CPeZICTBA [ijisi 0TOOpaKeHUsi CBOMX UYBCTB,
MbIC/Iel, MOTHBOB U MOTpeOHOCTel; oToOpaXkaTh B peun (OmucaHWe, 00bSICHEHHWE) COfiepyKaHue
CoBeplLIaeMbIX [1eMCTBUM, KaKk B ()OpMe 'DOMKOM COLIMaIM3MPOBAHHOM peud, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTb KOMMYHHKAaTHBHYIO KOMIIETEHL[MIO, MCIIOJ/Ib3ysi CPeACTBA YCTHOU U
NMMCbMEHHOW KOMMYHHUKAallid TpH paboTe ¢ TeKCTaMu Yy4eOHHWKAa W JOTIOJHUTETbHOU
JIUTEpaTypOM, CMPABOYHBIMU Tab/MIIAMH, TIPOSIBJISITH TOTOBHOCTb K YB&)KEHHUIO WHOW TOUKH
3peHust 1IpU 00CY>KEHHUH Pe3y/IbTaTOB BHIMIOJIHEHHOW paboThI.

IIpedomemHbIMu pe3yaibmamamu usyveHusi npedomema «Xumus» 8 8 kiacce aeasomcs
ciedylouwjue ymeHusi:

1. B no3HaseamenbHoll cepe:

- JlaBaTh OMpe/ie/ieHUs] W3yUYeHHBbIX TOHSTUM: BelecTBO (XWMHUYECKU 3/1eMeHT, aTOM, MOH,
MOJIeKyJia, KpUCTa/lJInuecKasi pelieTKa, BelljeCTBO, TPOCTbie U C/I0KHbIe BelllecTBa, XMMUUecKast
dbopMysia, oTHOCUTeIbHAsi aTOMHAsi Macca, OTHOCUTe/IbHasi MOJIeKyJ/isipHasi Macca, BaJleHTHOCTb,
OKCH/[bl, KWUCJIOThl, OCHOBaHHUs, COJH, aM(OTepHOCTb, WHJWKATOp, TepHUOAUUECKHMN 3aKOH,
nepyuo/iMuecKasl CUCTeMa, TiepuoJuueckasi TabiMila, W30TOMbI, XUMHUECKash  CBSI3b,
3/IeKTPOOTPULIATE/IbBHOCTb,  CTelleHb  OKWC/eHWs, 3JIeKTPOJIUT); XUMHUYecKas  peakLUs

(XumMHueckoe  ypaBHeHHUe, reHeTUUecKasi  CB3b,  OKHUC/JEHWe,  BOCCTaHOBJIEHUE,
5JIeKTPOJIUTUYEeCKast Jiccouyanys, CKOPOCTb XUMHUUECKON peakLn);
* OMMCHIBATh [IeMOHCTPALIMOHHbIE U CaMOCTOSITE/IbHO MPOBe/JieHHbIe 3KCIIePUMEHTHI, UCIIO/b3YS
Jine| 3TOro eCTeCTBEHHbIN (pycckui, POJ{HO) A3BIK v A3bIK  XUMUU;
OMKWChIBATh M Ppa3inuaTh M3y4yeHHble K/IacChl HEOpPraHUUecKuX COeJUHEeHUM, MpOCTble U
CJIO’KHbBIe Bell|eCTBa, XUMHUUEeCKHe peakiuy;
KJIacCU(ULIMPOBATh V3yueHHble 00BEKTBI U SIBJIEHNS];
Hab/ofaTh  IEMOHCTpPUPYeMble U CaMOCTOSITeJTbHO TIPOBOJMMBIE OIBITHI, XUMHYeCKre
peakLuy, MpoTeKarolye B npupo/e u B OBITY;

AeslaTb  BbIBOAbI W  YMO3dK/IFOUE€HUA U3 HaGJ’I}OAEHI/If/i, HN3yUEHHBIX XHUMHWUYECKUX
11



3aKOHOMEpPHOCTel, TIPOTHO3MPOBAaTh CBOMCTBA HEW3YYeHHBbIX BeleCTB [0 aHaJOrMU CO

CBOMCTBaMH V3yUeHHbIX;
CTPYKTYypHpOBaThb M3Yy4YeHHbId MaTepual M XUMHUECKYH) HH(OpMalUi0, MOJyueHHYH U3
JpyTUX VICTOYHUKOB;
MO/le/IMpOBaTh CTPOEHHEe aTOMOB 3/IeMEHTOB IepBOr0 — TpPeThero MepuojoB (B paMKax

M3y4eHHbIX 10/1I0)KeHHH Teopu  J. Pe3epdoppa), cTpoeHre NMPOCTeHIINX MOJIEKYI.

2. B yeHHoCmMHO-OpueHMayuoHHol cgepe:
aHa/IM3UPOBAaTh W OLIEHWBATb TIOCTECTBUS [/IsI OKPY>Karolljel cpefbl OBITOBOM U
TIPOM3BO/ICTBEHHOM [IesiTe/TbHOCTU YesioBeKa, CBsI3aHHOM C repepaboTKOM BellecTs.

3. B mpydoeoli cpepe:
* TIPOBO/JTUTh XMMUYECKHUI SKCTIePUMEHT.

4. B cgpepe 6e3onacHocmu scusHedessmeabHOCMU:

* OKa3bIBaTh TIEPBYIO MOMOIIb TIPH OTPABJIEHUSIX, 0XKOTAX M IPYTUX TPaBMaX, CBSI3aHHBIX
BellleCTBaMH 1 1abopaTOpHBIM 000pyJ0BaHHEM.

OIMUCHIBATL CBOMCTBA TBEPABIX, >KUAKHUX, Ta3000pa3HbIX BeIeCTB, BBIZEISS WX
CyILeCTBeHHbIe ITPU3HAKY;

* XapaKTepU30BaTh BeIeCTBA IO COCTaBy, CTPOEHWIO W CBOWMCTBAM, YyCTaHAB/IMBaTh
TIPUYMHHO-C/IeZICTBEHHBIE CBSI3M MEXK/Y IaHHbIMU XapaKTepUCTUKaMU BeIl|eCTBa;

* DaCKpbIBaTb CMBICJT OCHOBHBIX XUMWUYECKUX TIOHSITUH «aTOM», «MOJIEKYJ/Ia»,
«XVMHUUECKUH 37IEMEHT», «IpPOCTOe BeIIeCTBO», «CI0XKHOE BEI[eCTBO», «BaJI€HTHOCTh»,
WCITI0/Tb3Ysl 3HAKOBYH) CUCTEMY XHUMMU;

* n300pakaTh COCTaB TIPOCTEMIINX BeIIeCTB C TOMOIIbI0 XUMHUECKUX (OpMyn |
CYIIHOCTh XMMHUYECKUX PeaKIIUii C TOMOIIbI0 XMMUUECKUX YPaBHEHHUH;

* BBIUHMC/ISITE OTHOCUTEBHYIO MOJIEKYJISIPHYIO M MOJISIDHYFO MacChl BeIIeCTB, a TaKKe
MacCOBYIO /IOJIFO XWMHUECKOTO 3/ieMeHTa B COeAWHEHUSIX [jii OLIEHKH WX TIPaKTUYeCKOU
3HAUMMOCTY;

* CPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBaHMsI, KUCJIOTbI, COJIH;

* KJIACCU(ULIMPOBATH OKCH/IbI ¥ OCHOBAHUSI 110 CBOWCTBAM, KMC/IOTHI U COJIM TI0 COCTaBY;

* TI0/1b30BaThCs1 JTabOPaTOPHBIM 000PY/[OBaHUEM M XMMHUUECKOH TTOCY/I0M;

* IPOBOZIUTH HECJ/IOXKHbIE XMMHUECKHe OTBIThl ¥ HaO/MI0/ieHns 3a U3MEeHeHUsIMU CBOMCTB
BeLl[eCTB B TpOL{ecce WX TMpeBpalljeHuid; CcOOJ0aTh MpaBWia TeXHHUKH 0e30TMacHOCTH IpU
TIpOBeJieHNH Hab/F0/IeHNH U OTTBITOB;

* pa3/MuaTh SKCIEePUMEHTAbHO KHUCIOThl W IIEN0UHM, TO0JIb3ysSICh WHAUKATOPaMM;
0CO3HaBaTh HEOOXOAMMOCTb COOJIOZieHNsT Mep 0e30MacHOCTH MpH 00OpalljeHny C KUC/I0TaMHu U
11le/104aMH.

* pacKpbIBaTh CMbIC/I [IEpUOAUYeCcKOro 3akoHa [I. V. MenzieneeBa;

* OMMMCHIBATb M XapaKTepu3oBaTh TabMMUHYH (OPMY TMEPUOAMYECKON CHCTEMBI
XUMHUYECKHX 3/IEMEHTOB;

* XapaKTepu30BaTh COCTAaB aTOMHBIX sifiep M paclipefie/ieHHe UHC/Ia 37eKTPOHOB TI0
3JIEKTPOHHBIM C/IOSIM aTOMOB XHUMHWYECKHUX 3/IEMEHTOB MasiblX TepHOZOB TepPUOJUUeCcKOi
CHUCTEMBI, a TAK)Ke KaJTUsl U KaJTbLIUs;

* pa3/MuaTh BUZBI XUMUUECKOU CBSI3U: NOHHYIO, KOBAJIEHTHYIO TIOJISIPHYHO, KOBAa/IEHTHYIO
HeTOJISIPHYI0 ¥ MeTa/UTNUeCKyo;

* 1300pakaTh 3M€KTPOHHO-MOHHBIE (DOPMYJIBI BeIecTB, 0OpPa30BaHHBIX XUMHUYECKUMU
CBSI3IMU Pa3HOTO BU/a;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BeILIeCTB OT CTPOEHUSI UX KPHUCTA/UTMUECKUX PeIéTOK:
VOHHBIX, aTOMHBIX, MOJIEKY/IIPHBIX, META/UTAYECKUX;

* XapaKTepr30BaTh XUMUYECKHe 37eMeHTbl M WX COeJUHEHHs Ha OCHOBE TIOJIOKeHHs
3JIEMEHTOB B MEPUO/IMUECKOUN CUCTEeMe U 0COOEHHOCTel CTPOEHHST X aTOMOB;
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* XapakTepr30BaTh HAyYHOe U MUPOBO33peHUYecKoe 3HaueHue Mepruoiueckoro 3akKoHa 1
NepyUoIMUeCKOM CHUCTeMbl XUMHUeckux 3sieMeHTOB []. V1. MeHjeneeBa; ¢ OOBSICHSITH CyThb
XUMUUECKUX TIPOL[eCCOB U X MPUHLIUITHAAIBHOE OT/INYKe OT (PU3NUECKUX;

* Ha3bIBaTh MPU3HAKU U YCJIOBUS TIPOTEKaHUsI XUMHUUYECKUX peakl[uid;

* yCTaHaB/IMBATh TIPUHAJJIE)KHOCTb XUMUUECKOM peaklMy K OrpejenéHHOMY THITy IO
OJJHOMY W3 KJ/IaCCU(UKALMOHHBbIX TMPU3HAKOB: 1) MO YMC/y UM COCTaBy MCXOJHBIX BeEILeCTB U
TIPO/IYKTOB peakiyuu (peakluu COeJVHEHWs, pa3/IOKeHWs, 3amMmellleHUss W oOMeHa); 2) 1o
BbI/IEJIEHUIO WM TIOTJIOLIEHUIO TeIUIOThl (peakLyMy 3K30TepMHUYecKhe M 3SHA0TepMUYECKUe);
3) 0 W3MEHeHHUIO CTereHel OKWUCIeHUS] XUMHUeCKUX 3/1eMeHTOB (peakluu OKUCIUTe/IbHO-
BOCCTaHOBHUTeJIbHBIE); 4) 110 06paTUMOCTH Tipoliecca (peakLuy oOpaTuMble U HeoOpaTUMBbIe);

* COCTaBJIATb yYPaBHEHUS 3/I€KTPOJIMTUUYECKOM [JUCCOLMALMM KUC/OT, Leoued, Cojew;
TOJTHBIE M COKpAIlléHHble HMOHHbIe ypaBHEHWs peakluii oOMeHa; ypaBHeHHsI OKHC/IUTeTbHO-
BOCCTAHOBUTE/IbHBIX peaKLnii;

* IPOrHO3UPOBATh MPOAYKThI XUMUUECKUX peakijuii 1o (opmy/iaM/Ha3BaHUSM MCXOJHBIX
Bell[eCTB; OIpe/ie/isiTh UCXO/[HbIe BelljeCcTBa 1Mo (opMyiaM/Ha3BaHUSIM MPOAYKTOB peaKLvu;

* COCTaBJ/IATh YPaBHEHHUsI peakl[iii, COOTBETCTBYIOLMX [10C/IeJ0BATe/IbHOCTH («LIeTIOUKe»)
ripeBpallleHU HeopraHMUeCKUX BelleCTB pa3/IMUHbIX K/1aCCoB;

* BBISIBJISITh B TPOLIECCE SKCIIEpUMEHTA TPU3HAKW, CBU/ETENbCTBYIOIIME O MPOTeKaHUU
XUMHYECKOM pPeaklvu;

* IPUTOTOBJISITH PACTBOPSI C OIpe/ie/IEHHOM MacCOBOM J10/iel PACTBOPEHHOTO BellleCTBa;

* OTpe/ie/ISTh XapakTep CpeJbl BOAHBIX PAaCTBOPOB KHUCJIOT U Iijejioueii MO HM3MeHEeHHIO
OKpacK{ WHJWKaTOPOB;

* IPOBOJUTH KaueCTBeHHbIe peaklvu, TOTBepKJatole Hajluure B BOJHBIX pacTBOpax
BELL|eCTB OT/e/IbHbIX UOHOB

* OTpe/ie/ISiTh TIPUHA[|IE)KHOCTb HEOPraHWYeCKHWX BeIeCTB K OJHOMY M3 U3yueHHbIX
KJIaCCOB/TPYIIIT: MeTal/ibl U HEMETa/l/bl, OKCHU/Ibl, OCHOBaHHS1, KUC/IOThI, COJIN;

* COCTaBJATH (DOPMY/JIbI BeIleCTB 110 UX HAa3BaHUSIM;

* OTpe/ieNIITh BaJIEHTHOCTb U CTelleHb OKUCJ/IeHHS 37IEMEHTOB B BeIlleCTBax;

* COCTaB/IATL (POPMY/Ibl HEOPraHUUECKHWX COeAUHEHUN I0 BaJeHTHOCTSM U CTeleHsIM
OKHCJIeHHsI 37IeMeHTOB, a TakK)Ke 3apsijlaM MOHOB, YKa3aHHBLIM B TabJivije paCTBOPUMOCTH KUCIOT,
OCHOBAHUH U COJIeH;

* 00BSICHATb 3aKOHOMEPHOCTH M3MeHeHUs] (PU3NUeCKUX U XUMAUYECKHUX CBOMCTB TIPOCTBIX
BellecTB (MeTa//IoOB U HEMETa/UIOB) M WX BBICIIMX OKCH/OB, OOpa30BAHHBLIX 3/IeMEHTaMH
BTOPOT'O U TPETHEr0 MepUO/I0B;

* Has3bIBaTh O0IUe XWUMUYECKHe CBOWCTBA, XapaKTepHble [jii TPy OKCH/OB:
KUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaThb OOIIMe XWUMUYECKHe CBOMCTBA, XapaKTepHble /s Kak[JOro W3 K/IacCOB
HeopraHWYeCcKUX BellleCTB: KUCI0T, OCHOBaHUM, COJiel;

* IPUBO/IUThL  TIpUMEPbl  peakluid, TMOATBEPXKAAIOIIUX  XUMUYeCKHMe  CBOMCTBA
HEOpPraHWYeCKHX BeIeCTB: OKCU/I0B, KUC/I0T, OCHOBaHUU U COJIel;

* OTpe/ie/ISTh BeIeCTBO-OKUC/IUTEIb U BelleCTBO-BOCCTAHOBUTEIb B OKHUC/IUTE/IbHO-
BOCCTaHOBUTE/TbHBIX peaKLUsIX;

* COCTaBJ/ISITb OKWUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBINA Oa/aHC (/17151 M3yUeHHBIX PeakiUi) 110
TNpe//I0)KeHHbIM CXeMaM peakLii;

* IPOBO/IUTh  JTaDOpPAaTOpHBbIE  OMBITHI, TIOJATBEPXKJAIOIIMEe XUMUUYECKHe CBOMCTBA
OCHOBHBIX K/1aCCOB HEOPraHUUEeCKHX BEILleCTB;

ITpeomemubiMu pe3ysibmamamu usyyeHusi npedomema «Xumus» 8 9 Kaacce s6110mcsi
cnedylowjue ymeHus:

1. B no3HaseamesnbHoli cpepe:
- JlaBaTh OINpejie/ieHNs] U3yUeHHbIX TOHSITUM: BelecTBO (XUMHUUECKWN 3/1eMeHT, aToM,
WOH, MOJeKy/a, KpUCTa//Inueckasl pellleTKa, BelL[ecTBO, TPOCTble U CJIOXKHbIe BeIecTBa,
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XUMuueckast (opMmysia, OTHOCUTe/bHas aTOMHasi Macca, OTHOCUTesbHas MOJIeKy/spHas Macca,
Ba/IEHTHOCTb, OKCH/bl, ~KHWCJOTbl, = OCHOBaHWs, comy, am¢OTepHOCTb, HWHAMUKATOP,
NepruoANYeCKril  3aKOH, TepUOJMYecKasl CHUCTeMa, Tepuojuueckass Tabiuia, W30TOIMbI,
XUMUUeCKasl CBfI3b, 3JIeKTPOOTPULIATEbHOCTh, CTeNeHb OKWC/IEHUS, 3JIeKTPOJIUT); XUMHUUecKast
peakuysi (XMMHYeCKOe YypaBHeHWe, TeHeTHYecKas CBsi3b, OKHC/EeHHe, BOCCTaHOBJIEHUE,

5JIeKTPOJIUTUYEeCKast Jiccouyanys, CKOPOCTb XUMHUUECKON peakLn);
* OMMCHIBATh [IeMOHCTPALIMOHHbIE U CaMOCTOSITE/IbHO MPOBeJeHHbIe 3KCIIePUMEHTHI, UCIIO/b3YS
Jines 3TOro eCTeCTBEHHbIN (pycckui, POJ{HO) S3BIK v A3bIK  XUMUU;
OMKWChIBaTh M Ppa3iuuaTh HU3yuyeHHble K/IacChl HEOPraHWUeCcKuX COeJUHEeHWM, MpOCTble U
CJIO’KHbBIe Bell|eCTBa, XUMHUUEeCKHe peakiuy;
K/IacCU(ULIMPOBATh V3yueHHble 00BEKTBI U SIBJIEHNS];
Hab/ofaTh  IEMOHCTpPUPYeMble U CAMOCTOSITeJTbHO TIPOBOJUMBIE OIBITHI, XUMHYeCKre
peakuuy, MpoTeKarolye B npupoge u B OBITY;

JlefiaTb BbIBOJbl M  yMO3aK/IHOUeHusi U3 HaOMOfieHWH, UW3yueHHbIX XUMHWYeCKUX
3aKOHOMEpPHOCTel, TPOTHO3MPOBAaTh CBOMCTBA HEW3YUYeHHBIX BeleCTB [0 aHaJOrMU CO

CBOMCTBaMH V3yUeHHbIX;
CTPYKTypHpOBaThb M3y4YeHHbId MaTepual M XHMHUUECKyH) HH(OpMaljuio, IOJyueHHYH U3
JpyTUX VICTOYHUKOB;
MO/le/IMpOBaTh CTPOEHHEe aTOMOB 3/IEMEHTOB IepBOr0 — TpPeThero MepuojoB (B paMKax

M3y4eHHbIX 10/1I0)KeHHH Teopu  J. Pe3epdop/a), cTpoeHre MPOCTeHIINX MOJIEKYI.

2. B yeHHOCMHO-OpueHMayuoHHol cgepe:
aHa/IM3UPOBAaTh W OLIEHWBATb TIOCTEJCTBUS [JIsI OKPY>Karolljel cpefbl OBITOBOM U
TIPOU3BO/ICTBEHHOM [IesiTe/TbHOCTU UesioBeKa, CBsI3aHHOM C repepaboTKoM BellecTs.

3. B mpydoeoli cpepe:
* TIPOBO/JTUTh XUMUYECKHUI SKCTIePUMEHT.

4. B cpepe 6e3onacHocmu scusHedessmeabHOCMU:

* OKa3bIBaTh TIEPBYIO MMOMOIIb TIPH OTPABJIEHUSIX, 0XKOTAX Y IPYTUX TPaBMaX, CBSI3aHHBIX
C BellleCTBaMH U 1abopaTOpHBIM 000pPy/10BaHHEM.

TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3zeaHnue Tema ypoka OcHoeHble udbl desimesibHocmu | Mcnob308
pasdena obyuarwjuxcs aHue
ob6opydoea
Hus
yeHmpa
«Touka
Pocma»

Beedenue (5u) | 1.IIpedmem xumuu. | CiyiiaHue oOBbsICHEHUN YUUTeIs.
Beujecmea. CamocTosiTenbHast paboTa ¢ yueOHUKOM.
OOmbsicHeHrEe HAOMIO/IAeMBIX SIBJIEHUH.

2.IlpespaujeHus

Pabota c pa3/jaTOYHbIM MaTepraioM.
seuwjecms. Poab N

CnyaHve o0bsSICHEHUH yUHTeTsl.
XUMUU 8  JHCU3HU

CamocTositenibHast paboTa C yueOHHUKOM.
ues08eKd.

3.Kpamkuli ouepk | CnyiiaHve 00bsICHEHUIN YUUTeJIsI.
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ucmopuu pasgumust
Xumuu.

CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
Otbop ¥ CpaBHeHWe MaTepuana TI0
HECKOJIbKUM UCTOUHUKAM.

4.11CXD J.U. | Cnyiianve oObSICHEHUN YUUTE IS, Hatumk
Menoeneeea. 3Haku | CamocTosTenbHasi paboTa C yueOHUKOM. | BBICOKOM
XUMUYECKUX Pabota c Tabnuieit MeHzieneeBa. Temreparyp
3/1eMeHmMo8. PaboTa ¢ KapTOuKamu. bl, [aTuuk
Temreparyp
bI
TM7IaTUHOBBIN
5. Xumuyeckue
Ananu3 dhopmy.
¢dopmynbl.
OmHocumenbHas PerieHre TEKCTOBBIX KOMUECTBEHHBIX U
amomHas u | KaueCcTBeHHBIX 3aZiau.
MonekynsipHas CJ'IyH.IaHI/Ie 00BCHEeHUI yuuTeJsid.
MACCBL. Pa6oTa B mapax.
Pabora B rpymnmax.
Amombl 1. OcHogHble HaTunk
PaboTa ¢ pa3aTOUHbIM MaTepHaiOM. .
XUMUYeCKuUx | ceedeHusi 0 . BBICOKOM
Cnymianue o0bsSICHEHUN YUHTesTsl.
3/1emMeHmMo8 CMpoeHuu amomos. Temreparyp
CamocTosiTeibHasi paboTa C yueOHUKOM.

(8u) H3zomonbil. bl, JlaTuMk
TemIeparyp
bl
TJIaTUHOBBIMN

2. CmpoeHue
3/1eKMPOHHbIX
0b60/0UeK amomos.

H3meneHue uucna
5/1eKMpPOHO8 Ha
B3Y.

Cny1ranue o0bsSICHEHUN YUUTeTsl.
CamocrosiTenbHasi paboTa C yueOHUKOM.
Pabota c Tabuieii MenzieneeBa.
Pabora ¢ KapToukamu.

Pabota B mapax.

Pabora B rpymmnax.

3. HoHHaa cea3b.

Cnymanue o0bsSICHEHUN YUHUTeTs.
PeluieHre mocTaB/ieHHBIX 3a/1au.
Pabora c yueOHUKOM.

Pabora B mapax.

Pabota B rpymmax.

4.
Bsaumoodeticmsue
amomos
2/1eMeHmos-
HemMemasnnos
Medncdy coboll.

Cny1anue 00bsICHEHUN YUUTesIs.
Pabota c Tabnumiieit MeHzieneeBa.
Perienue 3agau.
Pabora B mapax.
Pabora y focku.

5. Kosanenmuas
XUMUYecKasl cesisb.

Pabora ¢ pa3aTOYHbIM MaTepyaioM.
Cnyianve 0ObsSICHEHUM yUHTeTs.
CamocTosiTenbHasi paboTa ¢ yueOHUKOM.

6. Memanauueckas
XUMUYECKas cessb.

PaboTa C pa3ZlaTOYHbIM MaTepUAJIOM.
Crnyiianue 0OBbSICHEHHH YUHTeJIS.
CamocTosiTesbHasi paboTa C yueOHUKOM.

7. O6obweHue u
cucmemamu3sayus
3HAHUl .

Pabora B mapax.
Pabora B rpyrmmax.
PerieHve 3ajau.
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[TpoBepka moyiyyeHHbIX 3HAHUM.
[ToroToBKa K KOHTPOJIBHOM paboTe.

8.KonmposnbHas PemieHuie 3a/jaHnii KOHTPOIbHOW PabOTHI.
paboma Ne 1.
ITpocmbie 1. Ilpocmbie Hdatuuk
Pabora c pa3aTouHbBIM MaTepUaIoM. .
eewjecmea (7 | sewjecmsa - o BBICOKOM
Cnyianue o0bsICHEHUN YUHUTeTsl.
y) mMemanibl u TemMIiepaTyp
CamocrosiTenbHasi paboTa C yueOHUKOM.
HeMeman/bl. b, [aTtumk
Amnanu3 ombok.
Ananus - TeMIiepaTyp
. AHanu3 KOHTPOJIbHOM paboThI.
KOHMPO/bHOL BI
PaboTa Haz oMOKaMu. .
pabomni. TJIATUHOBBIM
Pemmenue 3azau.
— W3MepeHHe
TemIeparyp
bl TIEPEeX0/I0B
aJIJIOTPOTHBI
X
MoAupUKaIu
7] Cepshl;
v3MepeHue
TeMIieparyp
bl TI/IaB/IeHUST
BeIIleCTB.
2. Konuuecmeo A
Ham3 GhopMy!I.
gewjecmead.
PerieHre TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a7iau.
Cny1ranue o0bsICHEHUN YUMTeSTsl.
3. PeweHue 3a0ay . A
Ha/m3 GpopMyI.
PerieHre TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aZiau.
Cnyanue 00bsICHEHUN YUMTeSTsl.
4. MonspHblii
P Amnanu3 ¢popmy..
0b6veMm 2azos.
PerieHre TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a7iau.
Cny1ianue 00bsSICHEHUN YUHTeSTsI.
5. PeweHue 3a0au.
Amnanu3 dhopmy..
PellieHrie TEKCTOBBIX KOJIMUECTBEHHBIX U
KaueCTBEeHHBIX 3a/jau.
Cnyiianue 00bsSICHEHUN YUMTeTTsI.
6. O6o6weHue u | Pabota B mapax.
cucmemamu3ayusi | Pabora B rpyrmmax.
3HaHUli no enaee | PeiieHue 3ajau.
«IIpocmble [TpoBepka noJiyuyeHHbIX 3HaHUM.
gewjecmea». [ToaroToBKa K KOHTPOJIBHOM paboTe.
7. KoumposbHas | PellieHne 3afiaHAl KOHTPOJIbHOU PabOTHI.
paboma Ne 2.
CoeduHnenus | 1. Cmenenb | Cryiianue 00bSICHEHUHN yUUTeJIsl.
XumMuueckKux | okucaeHus. AHuaau3 | CamocTosTenbHasi paboTa ¢ yueOHUKOM.
3/1emMeHmMo8 KOHMPO/bHOU Paborta c Tabnuiieii MeHzeneesa.
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(15 u). pabombl. PaboTa c KapTouKamu.
2. BaoicHetiwue
PaboTa c pa3/jaTOYHbIM MaTepraioM.
KAaccbl  OUHAPHBIX N
o CnyaHve oObsSICHEHUH yUHTeTsl.
coeOuHeHuUll .
CamocTosiTeibHast paboTa C y4eOHHUKOM.
3. OcHosaHusl. Hatunk pH
Pabora c pa3gaTouHBIM MaTepraaoM.
Cnyianue o0bsICHEHUN YUHUTeTsl.
CamocrosiTenbHasi paboTa C yueOHUKOM.
4. O6obweHue u | Pabora c pa3gaTOuHBIM MaTepHUaIoOM.
cucmemamusayusi | PelieHue 3a7au.
3HAHULl. 3akperuieHre 3HaHUU T10 TeMe.
5. Kucaombl. CnyiaHve 00bsSICHEHUH YUUTesl. Hatuvk pH
CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
Otbop ¥ cCpaBHeHWe Marepuaga IO
HECKOJIbKUM MCTOUHHUKAM.
6. O6o6bweHue u | Pabota c pa3fiaTOYHbIM MaTepHaIOM.
cucmemamu3ayusi | PeieHue 3ajau.
3HAHULl. 3akperuieHWe 3HaHUH 10 TEMe.
7. Conu. Cnyianve 0ObsSICHEHUM yUHTe sl Hatunk pH
CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
Otbop ™ cpaBHeHHe Marepuaaa IO
HECKOJIbKUM MCTOUHHUKAM.
8. 0O6obweHue u | PaboTa C pa3aTOYHBLIM MaTepHaOM.
cucmemamu3ayusi | PellieHue 3ajau.
3HAHUL. 3akperuieHHe 3HaHUH 110 TeMe.
9. O6o6buweHue u | Pabota c pa3ziaTOUHBIM MaTepHaIOM.
cucmemamusayusi | PelieHue 3a7au.
3HaHuUll 00 | 3akperyieHHe 3HAHWM T10 TeMe.
OCHOBHbIX K/1accax
HeopeaHUuecKux
gewjecms.
10.
PaboTa c pa3/[aTOYHbIM MaTepHaioM.
Kpucmanauueckue -
Cny1ianue o0bsICHEHUH YUUTeSTsl.
pewemxku.
CamocTosiTeibHast paboTa C y4eOHHUKOM.
12. Yucmble | CnymaHue 00bsICHEHUH YUUTeIs.
geujecmea u cmecu. | CamocTosiTenbHasi paboTta ¢ yueOHUKOM.
Otbop ¥ cCpaBHeHWe Marepuaga IO
HECKOJIbKUM MCTOUHHUKAM.
13. Maccosass u
Amnanu3 ¢popmy..
00veMHas donu
KOMNOHEHMo8 PellieHrie TEKCTOBBLIX KO/JIMUYECTBEHHBIX U
cMmecu. KaueCTBEHHBIX 3a/]au.
Cnyiianue 00bsSICHEHUN YUMTeTsI.
14. Pacuemni
> | AHanmu3 gopMmyi.
CB513aHHble c
noHsmuem «00/18». PelnleHrie TeKCTOBBLIX KOJIMUECTBEHHBIX U
KaueCTBEeHHBIX 3a/jau.
Cnyiianue 00bsSICHEHUN YUMTeTsI.
15. KoHmpoabHas | PemieHue 3ajaHU KOHTPOIBLHOM PabOoTHI.
paboma Ne 3.
H3menenus, 1. dusuueckue

PaboTa ¢ pa3/[laTOYHbIM MaTeprasioM.
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npoucxodsiyju | sieneHusi 6 xumuu. | Ciyianue 0ObSICHEHHUN YUrTerIsl.
e ¢ | AHanus CamocrosTenbHasi paboTa ¢ yueOHUKOM.
geuwjecmeamu | KOHMpO/AbHOU
(12 u). pabombl.
2. Xumuueckue | CnymaHue 0ObsICHEHUM yUUTes.
peakyuu. CamocTosiTenibHast paboTa C yueOHHUKOM.
Otbop ¥ cpaBHeHMe Marepuaga IO
HECKOJIbKUM MCTOUHHUKaM.
3. Xumuueckue | CnymaHue 0ObsCHEHUM yUUTes.
YPAaeHeHUs. CamocTosiTenibHast paboTa C yu4eOHHUKOM.
Otbop ¥ cpaBHeHHe Marepuaaa IO
HECKOJIbKUM MCTOUHHUKAM.
4. Pacuemb! no
Ananu3 dhopmy.
XUMUYeCKUM
YPABHEHUAM. PelnleHre TeKCTOBBLIX KOJMUYECTBEHHBIX U
KaueCTBeHHBIX 3a7lay.
Cnyianue 00bsICHEHUN YUMTeTsl.
5.  Pacuembl no
Ananu3 dhopmyi.
XUMUYeCKUM
YPABHEHUSAM. PelnleHre TeKCTOBBLIX KOJMUYECTBEHHBIX U
KaueCTBEeHHBIX 3a7lay.
Cnyiianue 00bsICHEHUN YUMTeTsl.
6. Peakyuu
Pabora c pa3gaTouHBIM MaTepUaIoM.
DA3/10MHCeHUsI. N
Cnymianue o0bsSICHEHUN YUHUTeTsl.
CamocrosiTenibHasi paboTa C yueOHUKOM.
7. Peaxkyuu
4 PaboTa c pa3/jaTOYHbIM MaTepHaioM.
COeOUHeHUsl. .
CnyiaHve 00bsSICHEHUI YUUTeTs.
CamocTrosTenbHasi paboTa C yueOHHUKOM.
8. Peakyuu | Cnyianvie 00BbsICHEHUH yUUTeIs.
3amMeujeHusl. CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
OTtbop ¥ cpaBHeHWe Marepuana IO
HECKOJIbKAUM MCTOYHHKAM.
9. Peaxyuu | Cnymanve 06bICHEHUM YUUTeIS.
obmeHa. CamocrosiTenbHasi paboTa C yueOHUKOM.
OTtbop ¥ cpaBHeHWe Marepuana IO
HECKOJIbKUM MCTOYHHUKAM.
10. Tunbl
PaboTa c pa3/[aTOYHbIM MaTepraioM.
XUMUYECKUX .
o CnyiaHve o0bsSICHEHUH yUUTeTsl.
peakyuti Ha
. CamocTosiTenbHasi paboTa ¢ yueOHUKOM.
npumepe  cgoticme
800bl.
11. O6o6weHue | PaboTa B mapax.
3HaHuli no meme | Pabora B rpymmax.
«H3meHeHus, Pemenue 3agau.
npoucxoosiyue ¢ | IlpoBepKa moayueHHbIX 3HAHUM.
geljecmeamu. [ToaroToBKa K KOHTPOJIBHOM paborTe.
12.  KoHumponbHas | PeleHve 3ajaHUi KOHTPOJIBHOU PabOTHI.
paboma Ne 4.
ITpocmetiwue | 1. [Ipakmuueckas
p P HabGmrogmeHne 32 IeMOHCTpAI[USIMU
onepayuu c | paboma Nel.
YUMTeJIsI.
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eewjecmeamu | [Ipuembl OOmbsicHeHVe HAOMIO/IaeMBIX SIBJIEHUH.
(xumuueckuii | obpaujeHus c¢ | TTocTaHOBKa OMBITOB [i/IsI A€MOHCTPALIUU
npakmukym) | 1a60pamopHbim KJ1accy.
(5 u). obopydoeaHuem. BbITio/THEHWe MMPaKTHUeCKoU paboThl.
2. Ilpakmuueckas aTYmK
p HabGmrogmeHne 32 IeMOHCTpAI[USIMU A
paboma  Ne2 TeMIiepaTyp
Hab1100 yUuuTeJsl.
abaodeHue 3a o BI
9 . OOmbsicHeHVe HAOMIOIaeMBIX SIBJIEHUH. .
eopsweti ceeuoll. TIJIATUHOBBIM
[TocTaHOBKA OIBITOB [yisi 1€MOHCTPALU
KJ1accy.
BbirnonHeHe NpakTHU4YeckKor paboThl.
3. IIpakmuueckas HaTunk
Habmogenve  3a  /IeMOHCTpaLUsIMU .
paboma  Ne3 BBICOKOM
yUuuTeJIsl.
AHanu3z nousbl U - TeMIiepaTyp
OOmbsicHeHYe HAOMIOIaeMBbIX SIBJIEHUH.
800bl. bl, JlaTuMk
[TocTaHOBKA OIBITOB [jisi IEMOHCTPALUX
Temreparyp
KJ1accy.
N BI
BrironHeHe MpakTHU4YecKoi paboThl. .
TIJIATUHOBBIM
—13MepeHue
Temreparyp
BI B
nporiecce
o0yueHwUs
npreMam
BbITAPUBAHU
s BOJbI W3
obpa3srioB
TIOYBBI.
Hatunk pH —
pH -
r3MepeHue
BO/IOPO/IHOTO
roKasarerist
BBITSDKKH
pacTBopa
TIOYBBI
4. IlpakmuuecKkas Hatumk
HabGmrogmeHnne  3a  /IeMOHCTpAI[USIMU .
paboma  Ne4 BBICOKOM
YUHUTEJIS.
IlpusHaku o TeMrepaTyp
OObsicHeHre HaOJTIOJaeMbIX SIBJIEHUH.
XUMUYecKux bl, [JlaTumk
o [TocTaHOBKA OTMBITOB [Jisl 1eMOHCTpPaLUU
peaxyutl. TeMIieparyp
KJ1accy.
. BI
BeirosiHeHMe TIpaKTHUeCKoi paboThlI. .
TIJTATUHOBBIH,
Hatunk pH —
TIPU3HAKU
peakiuii 1o
H3MeHeHHUI0
cpefbl
(peakius
HelTpaam3ar]
1)
5. Ilpakmuueckas O/IeKTPOHHBI

HabmofjeHve  3a  /IeMOHCTpALUsIMU
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paboma Nob5. e BeCHI,
yUuuTeIsl.
Ipuzomoenenue . Habop
Ob6mbsicHeHre HAOMIO/1aeMbIX SIBJIEHUM. 5
acmeopa caxapa u naboparopuu
p p p [TocTaHOBKa OIBITOB AJis1 I€MOHCTpAL[UU patop
pacuem e20 I'MmA
5 KJIaccy.
maccosou odonu 8 .
BrbImonHeHWe MpakTUYeCcKoi paboThl.
pacmeope.
Pacmeopenue. | 1.  PacmeopeHue. aTYmK
P P PaboTa ¢ pa3jaTOYHLIM MaTepHaIOM. A .
Pacmeophi. Pacmeopumocmb . BbICOKOU
p 3 Cnyanue o0bsICHEHUN YUUTesTs.
eakyuu gewjecms 8 gooe. Temrepar
u u CamocrosiTenbHasi paboTa ¢ yueOHUKOM. patyp
UOHHO20 bl, JlaTuuk
obMmeHa. TeMIiepaTyp
OKucaumenbH bl
o- TJIaTUHOBBIM
eoccmaHoeum — o
e/ibHble TOpeHUIo
peakyuu(11 CKa3aHo
y) BBIIIIE,
2. B/]C. OcHosHble Hatunk pH —
PaboTa c pa3/[aTOYHbIM MaTepraioM.
nosnoxcenust To/] o rpu
Cny1ianue 00bsSICHEHUH YUMUTeSTs.
W3y4YeHUu
CamocTosiTesibHast paboTa C y4eOHHUKOM.
KUCJIOT u
3. HonHble .
Ananu3 dhopmy. OCHOBaHHI
YPABHeHUs. (cpena
PelrteHie TEKCTOBBIX KOMTMUYECTBEHHBIX U | \CPoH
KaueCTBEHHBIX 3a7iau. pacTsopa).
Cnyiianue o0bsICHEHUN YUMTeTsl. Aarmk
3J1IeKTPOIIPOB
4. Kucnombl, - ux Pabora ¢ pa3aTouHbIM MaTepUaJoM oo
. HOCTU -
Kaaccugukayusa u o OAHOC
< Cnymianue o0bsSICHEHUN YUHUTeTsl. W3VUeHUe
ceolicmea. y
CamocrosTenbHas pabora ¢ y4eOHUKOM. | 1poBOAMMOC
5. OcHosaHus, ux
b ’ PaGoTa ¢ pa3jaTouHbIM MaTepHaioM. ™
Knaccugukayus u .
4 Cryianue 06bICHeHUH yuuTess. pacTsopos

ceolicmaa.

CamocTrosTenbHasi paboTa C yueOHHUKOM.

6. Okcuobl, Uux
Knaccugukayus u
ceolicmea.

Crnyianue 0O6bSICHEHUH yUunTes.
CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
Otbop ¥ CpaBHeHWe MaTepuana TI0
HECKOJIbKUM MCTOUHUKAM.

7. Conu, ux
Kaaccugukayus u
ceolicmea.

Crnyianue 00bSICHEHUH yUunTens.
CamocrosiTenbHasi paboTa C yueOHUKOM.
Otbop ¥ CpaBHeHWe MaTepuana TIo
HECKOJIbKUM MCTOUHHKAM.

8. TI'ememuueckas

PaboTa c pa3/jaTOYHbIM MaTepraioM.

c8s13b MedxHcoy N

CnyiaHve o0bsSICHEHUH yUUTeTsl.
Kaaccamu

CamocTosiTenbHasi paboTa ¢ yueOHUKOM.
geujecms.
9. OxucnumenvHo- | CnymaHue 0ObsICHEHUM yUUTesl.
goccmaHosumenvH | CamocTosTebHas paboTa ¢ yueOHUKOM.
ble peakyuu. Otbop ¥ cpaBHeHMe Marepuaga IO

HEeCKOJIbKMM HMCTOUYHHMKAM.

10. O6obweHue u
cucmemamusayust
3HAHUL ho meme «

Pabora B mapax.
Pabora B rpymmax.
Pewienue 3azau.
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Pacmeopenue.

[TpoBepka moyiyyeHHbIX 3HAHUM.

Pacmeoppbi. [ToaroToBKa K KOHTPOJILHOM paboTe.
Peaxkyuu  uoHHO20

obmeHa. OBP».

11. KoHmponbHas | PellieHue 3a/jaHU KOHTPOJIBHOM pabOTBHI.
paboma Ne 5

Ceoticmea 1. [IIpakmuueckas
p HabGmroseHne  3a  IeMOHCTpAI[USIMU
nekmpoaumo |paboma Ne 6.
] HonHble peakyuu A
( . " | O6bsicHeHWEe HAOJTIOZIAEMBIX SIBJIEHUH.
Xumuueckutl
ITocTaHOBKA OTBITOB [ijisl IEMOHCTpALMU
NpaxkmukKym) Kaccy
4y ) o
4w BbIro/iHeHHe MPaKTHUeCKOH paboThl.
2. ITIpakmuueckas aTUUK
p HabGmrozmenue  3a  IeMOHCTpAI[USIMU A
paboma Ne 7. yumTens TemIeparyp
Ycnosus . o bI
OOmbsicHeHYe HAOMIOIaeMBbIX SBJIEHUH. .
npomeKaHust TJIATUHOBBIM
ITocTaHOBKA OTBITOB [ij/isl IEMOHCTpAIMU
XUMUYECKUX Knacey
eakyuli  medxco : N
peary Y | BbIno/IHeHKe IPAaKTHUeCKOi paGOoThL.
pacmeopamu
3/1eKmpoaumos 00
KOHUA.
3. IIpakmuueckas Hatuuk pH
Habmogenve  3a  /1€MOHCTpAL[USIMU
paboma Ne 8.
Ceoticmea kucnom, | Yoo o0t
3 > | O6BsicHeHMe HabJTI0JaeMbIX SIBJIEHUH.
oKcuoos
> . | [TocTaHOBKA OIIBITOB /i1 I€MOHCTPAI[UH
OCHOBaHUll u cosell.
KJ1accy.
BhbInoHeHre MpakTUYeCcKor paboThl.
4. IlpakmuuecKkas
p Habmofenre  3a  /1IeMOHCTpAL[USIMU
paboma  Ne 9.
PeweHue y AT,
OOmbsicHeHVe HAOTIO/IaeMBIX SIBJIEHUH.
IKCnepuMeHmasbH
p [TocTaHOBKA OIBITOB /ISt I€MOHCTPAL[UM
bIX 3a0au.
KJ1accy.
BhbInoHeHre MpakTUYeCcKor paboThl.
3akatouenue | 1.0606ujeHue u | Pabora B mapax.
4w cucmemamu3ayusi | Pabora B rpyrmnmax.
3HaHuUtl no | Pemenuie 3azau.

YueOHUKY Xumuu 3a
8 kaacc.

ITpoBepKa IM0yYeHHbIX 3HAHUH.
IToAroTOBKA K KOHTPOJILHOM paboTe.

2.0606weHue u
cucmemamu3ayust
3HAHUll no
YUeOHUKy xumuu 3d
8 knacc.

Pabora B mapax.

Pabora B rpyrmmax.

PerieHvie 3ajau.

[TpoBepka 1moyiyyeHHbIX 3HAHUM.
[ToaroToBKa K KOHTPOJIBHOM paboTe.

3. Hmoeoeas | Periennie 3afiaHuii KOHTPOJIbHOM pabOTHI.
KOHMPO/IbHAS

paboma no Xumuu

3a 8 knacc.

4. AHanu3 | AHamu3 ouMboK.

KOHMPO/bHOU AHai3 KOHTPOIbHOM paboThI.

pabombl. Paboma | PaboTa Haji OIIMOKAMHU.
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Hao owubkamu.

Pemenue 3azau.
Cayliianve 00ObsICHEHUN YUUTe IS,

9 KJ/TIACC (68 YACOB)

HaszeaHnue Tema ypoka. OcHogHble 8uObl Hcnonn3oe
pasoea, desime/ibHOCMU aHue
Ko/1u4ecmeo obyuarowjuxcs obGopyodoea
yacoe Hus
yeHmpa
«Touka
Pocma»
Oobwas 1.  Xapakmepucmuka | CnymaHue 0ObsICHEHUM yUUTes.
xapakmepucmu | Xumuyeckozo 31emedma | CamocrosiTesibHasi ~ pabota ¢
Ka XUMUYeCKUX | Hd  OCHOBAHUU €20 | Y4eOHHUKOM.
3nemeHmos8 (4 | nonodiceHus 8 | Pabora c Tabnuiieit MeH jeneeBa.
uy). Ilepuoduueckoli PaboTa c KapTOuKamu.
cucmeme . n.
MeHdeneesa.
2. Xapakmepucmuka | CnymiaHvie 06bsiCHEHUM YUUTe/IS.
xumuueckoz2o sn1emenma | CamoctosiTennbHasi ~ pabora ¢
Ha  OCHOBAHUU €20 | yUeOHUKOM.
NON0JMCEeHUst @ | Pabora c Tabnuieii MeHzesneeBa.
IMepuoduueckoli PaboTa ¢ KapTOUKaMH.
cucmeme /. n.
MeHOeneesa.
3.  Xapakmepucmuka | CnyiiaHve 0oObSICHEHUM yUuTe/Isl.
xumuueckoz2o snemenma | CamoctositesibHasi ~ pabora  c
no KUC/IOMHO- | Y4eOHHUKOM.
OCHOB8HbIM ceolicmeam | Paborta ¢ Tabnuiiel MeHeneeBa.
0bpazyembix um | PaboTa c KapTOuKamu.
coeOuHeHull.
4. IMepuoduueckuti | CnyiaHie 0ObSICHEHUH yUUTeJIS.
3aKOH u | CamocrosiTennbHasi ~ pabota ¢
Iepuoduueckas yueOHUKOM.
cucmema xumuueckux | Pabora c Tabmmrieit MeHzeneeBa.
nemenmos  [I.  H. | Pabota c KapTOuKamu.
MeHOeneesa.
Memanawt (13 | 1. ITonodxiceHue | Cnyiianve 0ObsCHEHUH YUUTETS.
y) Memasnios 8 | CamocTosiTenibHast ~ pabora ¢
Iepuoduueckoli yueOHUKOM.
cucmeme Pabota ¢ Tabmuiieit MeHzeneesa.
J.1.MeHdeneesa u | Pabora c KapToukamu.
cmpoeHue ux amomoa.
2. Xumuueckue p Haruuk
o abota C pa3/aTouHbIM
ceolicmea memanios. MATEDHATIOM. TemrepaTypbl
CnyuiaHue o0bsiCHEHUN yUUTersl. T/IaTHHOBRIN
CamocrosiTennbHasi ~ pabota €
yueOHHUKOM.
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3. IMonyuenue | Cnymianue 0ObCHEHUN YUUTETTS.
memannos.  Kopposusi | CamocTosiTenibHasi ~ pabota  C
Memannos. yueOHUKOM.
OTbop W cpaBHeHHWe MaTepuasa
10 HECKOJIbKUM MCTOYHUKaM.
4. IJenounble | Cnyiianre 0ObSCHEHUH YUHTEJIS. HaTtunk
Memanbl. CamocrositennbHasi ~ paboTa  C | TemIiepaTypsl
yueOHHUKOM. TJIaTHHOBBIN
OTbop ¥ CpaBHeHHe MaTepHasa
10 HECKOJIbKMM MCTOYHUKaM.
5. IJenouHnle | Pewenue 3azau.
Memanibl. Pabora 1o KapTouKam.
Perwuenue XUMHUUYECKUX
ypaBHEHUH.
6. Bepunauli, mazHull u Pa6
abora C pa3ZiaTOYHbIM
ujenoyHo3eMeNbHble MaTepHAIOM.
Memauibl. CnymaHve 00bsICHEHUM yUUTes.
CamocTtosiTenibHast ~ pabora ¢
yueOHHKOM.

7. Bepuaautl, maeHuli u
Wes0uHO3eMebHble

Pemenne 3azau.
Pabora 1o KapToukam.

Memannbl. Perienvie XUMHUUECKUX
yPaBHEHHUH.

8. AmomuHuil.
Pabora C pa3aTouHBIM
MaTepuasioM.
CnymaHue 00bSICHEHUH YUUTes.
CamocrosiTenibHasi ~ pabota €
yueOHHKOM.

9. AmomuHutl.

Peruienue 3azau.
PaboTa 1o KapToukam.

Perienune XMMUUYeCKHUX
ypaBHEHUH.

10. XKenes3o. CnymaHve 00bsICHEHUM yUUTes.
CamocrosiTennbHasi ~ pabota ¢
yueOHUKOM.

OOBsicCHEHHE HaO/TI0JaeMBbIX
SIBJIEHUM.
11. 3akpenneHue u | Pabora B mapax.

cucmemamusayus Pabora B rpyrmmax.

3HaHull no 2naee nepeoti | Perienune 3azau.

«Memannbi». ITpoBepka moJiyuyeHHbIX 3HaHUM.
[TogrotroBkKa K  KOHTPOJbHOM
pabore.

12. KoumpoabHas | PellieHne 3ajjaHuli KOHTPOJIbHOM

paboma Nel | paboThi.

«Memannbl».
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13. AHanus
KOHMpOo/bHOU pabomai.

Awnanu3 ommbok.

AHasnu3 KOHTPOLHOM paboThI.
PaboTa Hazi OmMOKaMy.
Pertienuie 3azau.

CnytiaHue 00bsICHEHUN YUUTeSTsI.

Ceoticmea INpakmuueckas paboma HaTunk
Habmronenue 3a o
memannoe u ux | Nel. OcywecmeneHue JIeMOHCTDAIIAMH YUHTeN s BbICOKOU
coeduHeHUll enouku  XUMuueckux : TeMIIepaTyp bl,
OOBsicHEHHE HaO/TI0JaeMbIX
(xumuueckuti npespauwjeHutl. PR IMatumk
npakmukym)(3 ’ TeMITepaTyp bl
P Kym)( ITocTaHoBKa OITBITOB ISt p ypv
y). TJIaTUHOBBIM —
JIEMOHCTpAIMH KJ1accy.
. | U3MepeHue
BrimosiHeHMe TIPAKTUYeCKOMH
TeMIIepaTyp bl
paboTHI. patyp
Tepexo/[0B
aJIJIOTPOTIHBI X
MoaubUKaLu 1
Cephl;
H3MepeHHe
TemrepaTryp bl
TI/IaB/IEHUS
BEIIeCTB.
INpakmuueckas paboma
p p Habmrogenue 3a

No2.  IlonyueHue u
ceolicmea coeduHeHull

AEMOHCTDPALIUAMU YUUTEIA.

OOBsicHEeHUE Hab/II0JaeMbIX

Memasnnos. N
SIBJIEHUI.
ITocTaHoBKa OITBITOB ISt
JIEMOHCTpAI|K KJ1accy.
BrimnosiHeHHe TIPAKTHYeCKOMH
paboThI.

INpakmuueckas paboma

p p Habmronenue 3a

Ne3.
JKcnepumeHma/bHble

AEMOHCTDPALUAMHU YUUTEIA.

OOBscHeHHe Ha0/TI0JaeMBbIX
3a0auu no N

SIBJIEHUI.
pacno3HasaHuio u

ITocTaHoBKa OITBITOB ISt
nosyueHulo seljecms.

JIeMOHCTpALMU KJ/IaccCy.

BrimnosiHeHHe TIPAKTHYeCKOMH

paboTHI.
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Hememannbi 1. Hememannbi: amombl | ChymiaHue 0ObsICHEHUH yUUTeTs. Haruuk
(26 u) u npocmble gewjecmea. | CamocrosiTesibHasi ~ paboTa  C | BBICOKOM
Kucnopoo, 030H, | y4eOHHUKOM. TeMIeparyp bl,
8030yX. Otbop u cpaBHeHMe MaTepuana | JaTunk
10 HECKOJIbKUM MUCTOUYHHUKAM. Temreparyp bl
TJIATUHOBBIA —
v3MepeHre
TeMreparyp bl
repexo/ioB
a7/JIOTPOTHBI X
MoaudUKaLM i
cepbl;
v3MepeHre
TeMreparyp bl
T71aBJ/IeHUs
BEL[eCTB.
2. Hememannsl. | PelttleHne 3ajay.
Xumuueckue ceolicmea | PaboTa 1o KapToUuKam.
Hememasios. Perienvie XUMHUYECKUX
ypaBHEHUH.
3. Xumuueckue p
abora C pa3aTouHBIM
2/1eMeHmbl 8 K/AemkKax MaTepHAIOM.
JHCUBBIX OpeAHLEMOS. CnymaHue 00bsICHEHUH yUUTeTs.
CamocTtosiTenibHast ~ pabora ¢
yueOHHKOM.
4. Booopoo. Perienue 3asau.
Pabora 1o KapToukam.
Perienne XUMUUYeCKUX
ypaBHEHUH.
5. I'anozeHbl. CnymaHue 00bsICHEHUM yUUTes.
CamocrosiTennbHasi ~ pabota €
yueOHUKOM.
OOmbsicHeHHE HabJTro1aeMbIX
SIBJIEHUM.
6. CoeduHeHus | PerieHue 3aziau.
20/102eHO8. PaboTa 110 KapToukam.
PerieHue XUMHUYECKUX
YPaBHEHUH.
7. IMonyueHue | Cnyiianue 0ObICHEHUN YUUTeTIs.
20/102€HO8. CamocrositenbHast ~ pabota  C
Buonozuueckoe yueOHHUKOM.
3HaueHue u npumeHeHue | OTOOp W CpaBHeHWe Marepuasa
20/102eHO08 u UX | TI0 HECKOJIbKMM MCTOYHUKaM.
coeOuHeHull.
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8. Kucnopoo.

Pabora C pa3gaToOuHBIM
MaTepHasioM.
CnymaHve 00bsSICHEHUH yUUTes.
CamocrosiTennbHast ~ pabota ¢
yueOHUKOM.

Haruuk
BBICOKOU
TeMIeparyp bl,
HaTumk
TeMreparyp bl
TVIATUHOBBIM —
r3MepeHue
TeMIlepaTyp bl
repexo/ioB
a/uIOTPOITHBI X
MoaudUKaLM i
cepsl;

n3MepeHue
TeMIlepaTyp bl
T/1aBJIeHNUs
BelLL[eCTB.

9. KonmposnbHas | Pemienne 3ajjaHuii KOHTPOJIbHOM

paboma Ne?2 paboThL.

10. Cepa. CnymaHve 00bsICHEHUH yUUTes. Jatuuk
CamocTtositennbHast ~ pabota  C | BBICOKOH
yueOHHUKOM. TeMIlepaTyp bl,
OO6mbsicHeHHe HabmomaeMbix | JlaTumk
SIBJICHUM. TeMIlepaTyp bl

TJIaATUHOBBIA —
U3MepeHue
TeMreparyp bl
repexo/ioB

aJIOTPOITHBI X
MoaudUKaLM
Cephl;

v3MepeHue
TeMIiepaTyp bl
T/1aBJIeHHUs
BeIlleCTB.

11. CoeduHeHusi cepbl. | CayiiaHue 0ObSICHEHUM yUUTeJISI.
CamocrosiTennbHasi ~ pabota ¢
yueOHUKOM.

OTbop W cpaBHeHHWe MaTepuasa
10 HECKOJIbKUM MCTOYHUKaM.

12. CepHas kucaoma. CryliaHue 00bsICHeHUN yUHTeIsl. Haturk
CamocrositenbHast ~ pabora ¢ | pH
yueOHUKOM.

OOBbsicHeHHe Ha0JII0/JaeMbIX
sIBJIEHUM.

13. A3om. Pelienue 3azau.
Pabora 1o KapToukam.
Perienue XUMUUECKUX
ypaBHEHUH.
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14. AMmuak. CnymaHve 00bsSICHEHUM yUUTeTs. Haruuk
CamocrositennbHasi ~ pabora ¢ | pH
yueOHUKOM.

OOBsicCHEHHE HaO/TI0JaeMbIX
SIBJIEHUM.

15. Coau ammoHusi. Crylanue 0ObsICHeHUN yUHTeIsl.
CamocrositennbHast ~ pabota  C
yueOHUKOM.

OOmbsicHeHUE HabJ/TF01aeMbIX
sSIBJIEHUM.

16. Kucnopooubie | Cnyiianue 00bsCHEHUN YUUTeSIs.

coeduHeHusl azoma. CamocrosiTennbHasi ~ pabota €
yueOHUKOM.

OTbop W cpaBHeHHe MaTepuasa
10 HECKOJIbKUM MCTOYHHUKAM.

17. @ocop u  ezo Pabora C pa3AaTOUYHbIM HaTamK

COeOUHeHUs1. TeMIepaTyphbl
MaTepHasoM. o
Cnyuranue oObsICHEHUN YUUTeIsl. TIaTHHOBRIN
CamocrositennbHast ~ pabota  C
yueOHHUKOM.

18. docpop u ezo | Pemenue 3ajau.

COeOuHeHuUsl. PaboTa 1o KapToukam.

PerieHue XUMHUYECKUX
YPaBHEHUH.

19. Yenepoo. CrnyiaHue oObSICHeHUN yUHTeIsl.
CamocrosiTennbHasi ~ pabota €
yueOHHUKOM.

OObsicHeHHe Ha0JTr0/JaeMbIX
sIBJIEHUM.

20. KucnopooHbie | Peltienue 3asiau.

coeOuHeHus1 yenepoda. | PaboTa 1o KapToukam.
Pelenue XUMHUYECKUX
ypaBHEHUH.
21. Kpemuuli u ee2o | CnyiiaHue 0ObSICHEHUM yUUTeJIsI.
COeOUHeHUsl. CamocrosiTennbHasi ~ pabota ¢
yueOHUKOM.
OOBscHEHHE HaO/TI0JaeMBbIX
SIBJIEHUM.
22. Cunukamuas | CnyiiaHue oObsICHEHUN YUUTeIsl.
NPOMbIUW/IEHHOCMb. CamocrositennbHasi ~ pabota  C
yueOHHUKOM.

Otbop M cpaBHeHMe MaTepuana
10 HECKOJIbKUM HCTOUHHKAM.

23. Obobwarowuti ypok
no meme
«Hememanibi».

PaboTa B mapax.

Pabora B rpymnmnax.

Pemienue 3apmau.

TTpoBepKa MoTyYeHHbIX 3HAHUM.
[TogroTOBKA K  KOHTPOJIbHOM
pabore.

24. Obobwarowutl ypok
no meme

PaboTa B mapax.
Pabora B rpymnmax.
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«Hememannbi».

Pemienne 3apau.

ITpoBepka no/ry4eHHBIX 3HAHUH.
[TogrotroBKa K  KOHTPOJIbHOM
pabore.

25. KonmponbHas
paboma Ne 3.

Pelenue
KOHTPOJ/IbHOM paboThI.

3a/laHUH

26. AHanus
KOHMpO/bHOU pabomal.

Awnanu3 ommboxk.

AHan3 KOHTPOIbHOW paboThI.
PaboTa Haj ommbkamu.

Peruienue 3azau.

Cnyuianue o0bsiCHEHUN YUUTessl.

Ceotlicmea
HeMemasnnoe u
Ux coeouHeHutl

IMpakmuueckas paboma
Ne4.
IKcnepumeHmasabHble

Habmomenue 3a
JIeMOHCTPALUSMH YUUTeJIsL.

OOmwsicHeHUE HabJTFoTaeMbIX
3 u). 3a0auu no meme .
odepvnng sSIBJIeHUH.
«
Py ITocTaHoBKa OTIBITOB JUIst
KUC/10p0ooa».
JIEMOHCTpALMU KJlaccy.
BrImonHeHue TIPaKTUYeCKOH
paboThL.
IMpakmuueckas paboma
p p Habmogenue 3a

No5.
IKcnepumeHmasjabHble

AE€MOHCTPpAaLUUAMH YUUTEIA.

OOmBsicHeHUE Hab/Tr01aeMbIX
3adauu no meme o
Tod sSIBJIeHUH.
«[Todepynnbl azoma u
Py [TocTaHOBKa OTTBITOB JUTST
yanepooa».
JIEMOHCTpALMU KJlaccy.
BeIrnoHeHue TIPaKTUYeCKOH
paboThL.
IMpakmuueckas paboma OJIeKT
p p Habmogenue 3a p
Nob. IlonyueHue, OHHbI € BeCHI,
JIEMOHCTpALUSIMUA yUUTeJIsI.
cobupaHue u Habop
OOmbsicHeHUE HabJTr01aeMbIX
pacno3HasaHue 2a3oe. . nabopaTtopuu
SIBJIeHUH.
I'MmA
[TocTaHOBKa OTTBITOB JUTST
JIEMOHCTpAIMK KJlaccy.
BbirnoHeHue TIPaKTUUYeCKOH
paboTEhL.
OpzaHuueckue | 1. IIpeomem | Cnyiianue 00bSICHEHUH yUUTeJIsl.
eewjecmea (13 | opeaHuuecKkoli xumuu. CamocTtosiTenibHast ~ pabora ¢
y) yueOHUKOM.

OTOop W cpaBHeHHWe MaTepuasa
110 HECKOJTbKUM MCTOUHHKAM.

2. IIpedenbHble | CnyiiaHve 0OBSICHEHUN YUUTEIS.
y2/1e8000p0O0bl. CocraB/ieHue XUMHYECKUX
¢bopmy..

PaboTa B mapax.

PaboTa y [JOCKH.
3. HenpedenbHble | CnyliilaHre 00bsCHEHUHN YUUTe/Is.
Y21e8000p00bl. CocraBnenue XUMUUECKUX

dhopmy..
Pabora B mapax.
Pabora y JOCKH.
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4. Cnupmbl.

CnymaHve 00bsSICHEHUM yUUTeTs.
CamocrosiTennbHast ~ pabota ¢
yueOHUKOM.

Otbop ¥ cpaBHeHMe MaTepuania
10 HECKOJIbKUM HCTOUYHHKAM.

pH

Haruuk

5. I1pedenbHble
OOHOOCHOBHble
KapboHo8ble KUC/A0Mbl.

Cnyranue o0bsiCHEHUN YUUTers.
CocraBnenue XUMUUeCKHUX
dbopmy..

PaboTa B mapax.

Pabora y JOCKH.

HaTtunk

6. CnodicHble 3¢upbl.
Kupkbl.

CnymaHue 00bsICHEHUH yUUTeTs.
CocraBneHuve XUMHAYeCKUX
dhopmy.

Pabora B mapax.

PaboTa y JJOCKH.

7. AMUHOKUCAOMBL U
besnKu.

PaboTa C
MaTepHaJIOM.
CnyiaHue 00bSICHEHUH YUUTeTs.
CamocrosiTennbHasi ~ pabota ¢
yueOHHUKOM.

Pa3aaTOYHBIM

8. AMuHokuciombl U
benku.

CnymaHue 00bsSICHEHUH YUUTeTs.
CocraBneHue XUMHUUECKIX
dhopmy..

Pabora B mapax.

PaboTa y JJOCKH.

9. Yanesoonil.

Cnytranve oObsSICHEHUN YUUTeTTs.
CocraBneHnue XMMUUYECKHX
¢bopmy.

Pabora B mapax.

PaboTa y [JOCKH.

10. INonumepsl.

CnymaHue 00bSICHEHUH YUUTETS.
CocraBnenue XUMUUYeCKUX
dbopmy..

PaboTa B mapax.

Pabora y JOCKH.

11. O6obwarowutl ypok

PaboTa B mapax.

no meme | PaboTa B rpyIinax.
«OpeaHuuecKue Pemenne 3agau.
gewjecmaa. [TpoBepKa MoJiyueHHbIX 3HAHUM.
[TogrotroBKa K  KOHTPOJIbHOM
pabore.
12. KonmponbHas | PelieHne 3ajjaHuii KOHTPOJIBHOM
paboma Ned4. paboThL.
13. AHanu3z | AHanu3 ommoOoK.
KOHMpOo/bHOU pabombl. | AHamM3 KOHTPOJIbHOM paboThI.
Pabora Ha/ OIIMOKaMHU.
Pelienue 3azau.
CnymaHue 00bsICHEHUH YUUTeTs.
3akpensneHue 1. ITepuoduueckuti | Pabora B mapax.
(6u) 3aKOH u | Pabota B rpymnmax.
Ilepuoduueckas Pewienue 3ajau.
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cucmema  xumuyeckux | [IpoBepka Moyiy4eHHBIX 3HaHUU.
3/1eMeHmo8 J.U. | TlogroToBKa K  KOHTPOJILHOMU
MeHdesneesa. pabore.
2. CmpoeHue
geujecmaa.
3. Xumuueckue
peakyuu.
4. Knaccbl Xumuyeckux
coeduHeHull 8 ceeme
T3/1.
5. Hmoeosas Peenue 3a/laHU
KOHMpO/bHAsA paboma. | KOHTPOJbHOM paboThI.
6.AHanu3 KOHMpo/abHOU | AHanmu3 OIMOOK.
pabombil. AHan3 KOHTPOIbHOW paboThI.
PaboTa Ha ommbKamu.
Pemenue 3azau.
CnyuiaHue o0bsiCHEHUN YUUTessl.
CnucoK /imreparTypsbl
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