


IMosicHuTeILHASA 3aIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHMs COCTABJIECHA HA OCHOBE
NOJIOKEHUH ¥ TpeOOBaHM K pe3yabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpammsbl, mnpeactaBieHHBIX B DPI'OC OO0, denepanpHolit paboueit
nporpaMMel Bocriutanusi, KoHueniuu npenoaaBanus yueOHOTo mpeaMera « X UMHUs.

Ha 06ase mentpa «Touka pocra» obOecneunBaeTcs peaau3anus 00pa30BaTENbHBIX
pPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKON HampaBiIeHHOCTEH, pa3pabOoTaHHBIX B
COOTBETCTBUH C TpeOOBAaHUSMH 3aKOHOJATENbCTBA B cdepe o0pa3oBaHHs U C Y4ETOM
pexomennanuit denepanpHoro omeparopa ydebHoro mpeamera «Xumus» . OOpa3oBaTenbHas
porpaMma IO03BOJISIET UHTETPUPOBATh pealu3yeMble MOAXO0/AbI, CTPYKTYPY U COJAEpKaHUE MpHU
opraHu3anuy oOydeHus: XuMuM B 8—9 Kkiaccax, BBICTPOEHHOM Ha 0a3e J11000ro M3 JOCTYIMHBIX
yuebHo-MeToquueckux komiuiekcoB (YMK) . Hcnombs3zoBanme oOopynoBanust «Touka
pocta» npu peanuzanuu nanHor OIl mo3Bosser co3aaTh yCIOBUS:

. JUISL PACIIMPEHUS COJEPKAHUS MIKOJIBHOTO XUMHUYECKOTO 00pa30BaHus;

. JUISL TIOBBIIICHUS TO3HABAaTEIbHOW aKTMBHOCTH OOYYaIOUIUXCS B €CTECTBEHHO-
Hay4HOH 00J1acTH;

. JUIS  Pa3BUTHUA JIMYHOCTH peOEHKa B TMpolecce OOyYeHHS XHMHH, €ro
crocobHocTel, (GOpMUPOBAaHUA U YJOBIETBOPEHHUS COLHUATBHO 3HAYUMBIX HWHTEPECOB U
NOTPeOHOCTEH;

. UIsE paboThl € OAApEHHBIMHM IIKOJbHUKAMHU, OPraHU3allMd WX pa3BUTHUA B
pa3MyHBIX 00JacTAX 00pa30BaTENbHOM, TBOPUECKOM EATETHHOCTH .

OO0mas xapakrepucTuka yueOHOro npeamMera « XMMHD)

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHWa CBOE BIIMSHUE Ha
BCE 00JaCTHM 4YEJIOBEYECKOIo CYIIECTBOBAaHHUSA, 3ajaja HOBOE BMJIEHME MuHpa, cTaja
HEOTHhEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJbTYphl, HEOOXOAUMBIM YCIOBHEM KHM3HH OOIIECTBA:
3HAaHHE XUMHH CIY)XUT OCHOBOH sl (OPMHPOBAHUS MHPOBO33PEHUS UEIOBEKa, €ro
IpeCTaBIeHUH 0 MaTepUaIbHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (popMUpyeMble XUMHUEH
NPEICTaBICHUS O B3aUMOIPEBPAIICHHUSIX DSHEPTUM W 00 DHBOJIOIHMM BEIIECTB B TMPUPOJE;
COBpPEMEHHAsi XMMHs HalpaBlieHAa Ha pelleHUe III00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YeJIOBEYeCTBA — CHIPbEBOM, JHEPreTHUYECKOH, MUIIEBOW M HIKOJOTHMUYECKON Oe30MacHOCTH,
npo0ieM 3/IpaBooXpaHeHHs. B ycloBusAX BO3pacTarollero 3HaueHus XMMHUU B JKU3HU OOIECTBA
CYIIECTBEHHO TOBBICHJIACh POJIb XMMHUYECKOro 0o0pa3zoBaHMs. B miaHe colpanu3anydyd OHO
ABJISIETCA OJHUM M3 YCIOBUH (OPMHUPOBAHMSA HHTEIUIEKTa JMYHOCTH M TapMOHUYHOIO €€
pa3BuTus. COBpEMEHHOMY 4YEJIOBEKY XWMHUYECKHE 3HAHUS HEOOXOAWMBI ISl TpUOOpeTeHUs
OOIIEKYIbTYPHOIO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpPA3HOW KHM3HH OOIIECTBA, UII OCO3HAHHS BAXXHOCTH Pa3yMHOTO
OTHOILEHMSI K CBOEMY 3/I0pPOBBIO U 3JI0OPOBBIO JIPYTHX, K OKpYy»Karollei NpUpoJHOH cpere, Jis
IrPaMOTHOIO MOBEJEHUS MTPU UCIOJIb30BAaHUH PA3IMYHBIX MAaTEPUAJIOB U XMMHUECKHUX BEIIECTB B
IIOBCEHEBHOM XM3HM XMMHYECKoe 00pa30BaHME B OCHOBHOM WIKOJIE SBJISIETCS 0a30BBIM IO
OTHOIIEHHUIO K CHCTEME OOILIero XMMHUYecKoro oOpasoBaHus. [IoaToMy Ha COOTBETCTBYIOIIEM
€My YPOBHE OHO peaJu3yeT NpUcyle OoOIIeMy XHUMHYECKOMY OOpa30BaHUIO KIIOUEBbIE
[IEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAApPCTBEHHBbIE, OOIIECTBEHHBbIE U WHAWBUIYaJbHBIC
HOTPeOHOCTH. DTUM OIpeNeNsercss CYIHOCTh oOLe cTpaTeruu OOydyeHHs, BOCHUTAHUSA U
pa3BUTHS O0YJaIOIIUXCs CPEACTBAMU yueOHOTO mpeamera «Xumusy». M3yuenue npenmera: 1)
CrocoOCTBYeT (POPMUPOBAHHMIO €CTECTBEHHOHAYYHON KAapTHHBI MHpA, JOCTHXKEHHIO OOLIeld u
(YHKIMOHATIBLHON TPaMOTHOCTH, JTA€T BO3MOXXHOCTH i CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCHUT
BKJIaJ B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH IMOJAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON y4eOHOM AESITeNbHOCTH, SKCIIEPUMEHTATIBHBIX U UCCIIE0BATEIbCKUX YMEHUH,
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HEOOXO/JMMBIX KaK B TMOBCEIHEBHOHM XH3HU, TaK M B NMPO(PECCHOHATBHON NEATETHHOCTH; 3)
3HAKOMHUT CO CNeNU(pUKON HAYYHOTO MBIIIICHHS, 3aKJIa{bIBA€T OCHOBBI IIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO TIPUPOABI W YENOBEKAa, SIBIISIETCS OTBETCTBEHHBIM OJTarlioM B (HOpMUpOBaHUH
€CTeCTBEHHO-HAYYHOM I'pPaMOTHOCTH  HOJPOCTKOB; 4) cmocoOCTBYyeT  (OPMHPOBAHHUIO
LIEHHOCTHOTO OTHOUIEHMsI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHUE MOPOCTKOB

Ha3Bannble HampaBieHuss B OOy4YeHMH XHMHU OOECTIEUMBAIOTCS  CIEIU(PHKON
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SBISIETCA INENaroru4eckd aJalTUPOBAHHBIM OTPaKEHHEM
0a30BOM HayKM XMMHHU Ha OINpeAenéHHOM 3Tare €€ pa3BUTHs. Kypc XMMUU OCHOBHOM HIKOJIBI
OpPUEHTHPOBAaH Ha OCBOEHHE OOYYalOIIMMHUCSH OCHOB HEOPraHMYECKOW XUMHM M HEKOTOPBIX
HNOHATUN U CBEJEHUIN 00 OTIENbHBIX 00bEKTaX opraHM4eckod XxumuH. CTpyKTypa coAepKaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOrO Mojaxoja K ero msydenuto. ConeprxaHue
CKJIa/IBIBAETCS] U3 CUCTEMBI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATUMN
0 XHMMHYecKoil peakuuu. OO6e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 MNPHHLUIY
MIOCJIEIOBATEIbHOTO Pa3BUTUS 3HAHUMM Ha OCHOBE TEOPETUYECKHMX IIPEICTaBICHUN Pa3HOIo
YPOBHS: AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
nepuoanueckoro 3akona JI. M. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYEHUSI O CTPOCHUH
aToMa M XUMHUYECKOW CBSA3M, MPEACTABICHUNA 00 3JIEKTPOIMTUYECKON IUCCOIMAlUY BEIIECTB B
pacTBopax. TeopeTnueckue 3HaHHUs pacCMaTPUBAIOTCS HA OCHOBE AMIMPHUUECKU MOJYUYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOIO YPOBHS K JApYromy,
BBITOJIHSAST (DYHKIMU OOBSCHEHUS M TPOTHO3UPOBAHUS CBOWMCTB, CTPOSHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IIPUMEHEHUS M TIIONY4YEeHHs HW3y4aeMbIX BellecTB Takas opraHu3anus
COJIEpKaHUsI Kypca CIOCOOCTBYET TMPEACTABICHUI0 XUMHUYECKOW COCTABIISIFONICH HAYYHON
KapTHHBI MHpa B JIOTHKe €€ cucTeMHO# mpupoabl. Tem cambiM oOecrieunBaeTcs BO3ZMOXKHOCTb
i popMupoBaHus y 00y4YaromUXCsi IEHHOCTHOTO OTHOIICHUS! K HAyYHOMY 3HAHUIO U METOJaM
MIO3HAHUA B HayKe. BaXHO TakXKe 3aMETUTh, YTO OCBOCHME COJEP)KAaHUSA Kypca IMPOUCXOIUT C
IPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEHHBIX KypcoB: «OKpyxaromuid Mup», «buonorus. 5—7
Kjaccb» U «du3nka. 7 Kiacey.

JlanHasi oOpa3oBarenbHas MporpaMMa 00eCreurnBaeT YCBOCHUE YUAIIMMUCS BaKHEHIITHX
XMMHUYECKHX 3aKOHOB, TEOPUH M TMOHATHH; (popMuUpyeT MpeacTaBIeHHE O POJU XUMHUHM B
OKpYXKarollleM MUpPE U KHU3HU YesoBeka . [Ipym 3ToM OCHOBHOE BHUMaHUE YAENSAETCS CYLIHOCTU
XUMHUYECKMX peakUuid M MeToJaM HX ocyuiecTBieHHs . OZHMM U3 OCHOBHBIX IPHHIIMIIOB
IOCTPOEHUS HPOrpaMMBbl SIBJISETCS MPUHLMUI JOCTYIHOCTH . OKCHEPUMEHTAJbHbIE JIaHHBIE,
IIOJIyYEHHBIE YYalIUMKCS IIPU BBIOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT Y4alUMCS
CaMOCTOSITENIbHO JI€NIaTh BBIBOJbI, BBIABIATH 3aKOHOMEPHOCTH . [loaxonbl, 3al0)KEHHBIE B
coJiepKaHNe MPOTrpaMMbl Kypca, CO3JIal0T HEOOXOIUMBbIE YCIOBHUS JAJSl CUCTEMHOIO YCBOEHHUS
yUYalIUMHCS OCHOB HayKH, JJsi 00ecnedyeHts pa3BUBAIOIIETO M BOCIUTHIBAIOIIETO BO3/AEHCTBUS
o0y4yeHMsI Ha JIMYHOCTh ydauierocs . @opMupyemMble 3HaHUS JOJKHBI CTaTh OCHOBOM CHCTEMBI
yOexAeHUI IKOJIbHUKA, IEHTPAJIbHBIM SIPOM €r0 HAYYHOI'O MUPOBO33PEHUS .

enu u ocodbeHHOCTH U3yYeHUs] Y1eOHOT0 IpeaMeTa

K HampaBieHHIO NEpBOCTENIEHHOW 3HAUYMMOCTH MpPU pean3aluu 00pa30BaTENbHBIX
¢ynkuuii mpenMera «XHUMHS» TPAIUIMOHHO OTHOCAT (opMUpOBaHME 3HAaHUI OCHOB
XMMHUYECKON HAyKH KakK 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKOM NesTeIbHOCTH
YyeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyNbTYpbl. 3ajada IpeIMeTa COCTOUT B
(OpMHPOBAHNUN CHCTEMBbl XMMHUYECKMX 3HAaHUM — BaKHEMIIMX (DaKkTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJOXKEHUH, TOCTYIHBIX 00OOIMIEHUH MHPOBO33PEHUECKOTO XapakTepa, S3bIKa
HayKM, 3HaHUM O HAayYHBIX METOJAaX W3YYEHHUs BEIIECTB U XMMHMUYECKHUX DPEaKLMH, a TakKe B
(GOpMHpPOBAHUU U PA3BUTUU YMEHHU M CLIOCOOOB JESITEIHHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HaOJIIOIGHHEM M TPOBEJIECHHEM XUMHUYECKOTOo SKCIEPUMEHTa, COOJIIOAEHUEM IpaBUIl
Oe3omacHOro ooOpalleHHus C BELIeCTBAMM B IIOBCEAHEBHOM >KWM3HM. Hapsay ¢ stum nemu
WU3Y4EHHs IMpeaMeTa B IpOrpaMMe YTOYHEHbBl M CKOPPEKTHPOBAaHBI C YYETOM HOBBIX
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NPUOPUTETOB B CHCTEME OCHOBHOTO o00miero obpasoBanus. Ceromns B 00pa3oBaHUH 0CO00
3HAUMMOM MPHU3HAETCS HANMPABICHHOCTh OOy4YEHUS Ha pa3BUTHE M CaMOPA3BUTHE JTUYHOCTH,
(dopmupoBaHue e€ MHTEIUIeKTa U 001Iel KyapTypbl. OOyueHHe YMEHHIO YUYUTHCS M MPOJIOIIKATH
cBOE oOpa3oBaHHE CaMOCTOSITENIbHO CTAHOBHUTCA OJHOM M3 BaKHEHIMX (DYHKUMNA Yy4eOHBIX
IPEIMETOB.

B cBsi3u ¢ 3TUM Npu U3y4YEHHUH MIpeIMeTa B OCHOBHOM IIKOJIe TOMUHHUPYIOIIEe 3HaYCHHE
IpPUOOPETHN TaKUEe LIETH, KaK:

* popMHupoBaHUE MHTEIUIEKTYaIbHO Pa3BUTOI JTUYHOCTH, TOTOBOI K caMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHUHITHIO DPELICHWH, CIIOCOOHON aganTupoBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

* HaNpaBICHHOCTh OOYYEHHS Ha CHCTEMaTHUECKOe NPUOOIIeHHE Y4Yaluxcs K
CaMOCTOSITENIbHOM ~ MO3HABaTENbHONW  JIEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUf,
(GOopMHPYIOIM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUH;

» o0ecrieueHHe YCIOBUHM, CHOCOOCTBYIOUIMX NPUOOpPETEHHIO OOY4YalOIMMHUCS OMBITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHHWS U CaMOIIO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE I PA3IMUHbIX BUJOB JIESTEIBHOCTH;

* (opMHUpOBaHHE YMEHHH OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYXAIOIIEro MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYCHHBIX MPU U3YUEHUU XUMUU;

* popmupoBanue y 00y4yaromuxcsi TyMaHUCTHYECKUX OTHOIICHHH, MOHUMaHHs IIEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH MeIeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LENAX COXPAHEHUS CBOETO 30POBbA M OKPYKAOUIEH MPHUPOTHON
CpeIibl;

* pa3BUTHEC MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUeIOBEUECKUX IIEHHOCTeH, TOTOBHOCTHU K
OCO3HAHHOMY BEIOOPY MPO(UIIS ¥ HAMIPABICHHOCTH JATBHEHUINIETO 00yUeHUSI.

Mecto yueOHOoro npeamera « XuMusi» B y4eOHOM ILIaHe
B cucreme oOmero o6OpazoBaHus «XuUMHS» TPU3HAHA O00s3aTENbHBIM Y4€OHBIM
IpEeIMETOM, KOTOpBIM BXOJUT B COCTaB MpeAMETHOM obmnactu «EcTecTBeHHO-Hay4YHBIE
MpeaAMEThI». YUEeOHBIM IIJIAaHOM Ha €€ M3ydeHue OTBefeHO 138 ydeOHBIX yacoB — 1Mo 2 4 B
HeZeNo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxxanue o0pa3oBaHMs 10 roaaM o0y4eHust

[IpakTuueckass YacThb Yy4eOHOTO CcoOAepKaHMsS TMpeAMeTa yCuJeHa MaTepHalbHO-
TeXHUYECKOM 6a30ii eHTpa «Touka pocTtay

8 KllACC

Beeoenue

Uto uzyvaer xumus. [Ipocteie u cioxHbie BemniecTBa. CBOMCTBA BEMIECTB. XUMUUYECKUH
aneMeHT. DOopMBI CYIIECTBOBAHUS XUMUUYECKOTO 3JIEMEHTa. XUMUYECKUE SIBJICHUS, UX OTINYUE
oT (u3mueckux sBiaeHW. JIOCTIKEHHS XMMHH U UX TpaBWIbHOE HCIMONb3oBaHue. VcTopus
BO3HUKHOBEHUS M PA3BUTHUSI XUMUU. POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHYECKON
Hayku. OCHOBHbIE 3akOHbI XuMHU. OOIIee 3HAKOMCTBO CO CTPYKTYpPOH MEpHOIUYECKON
Tabmumpl: nepuonasl U rpynmbl. Tabmuma /.M. MenzaeneeBa Kak CHpaBOYHOE IOCOOHE IS
MOJTyUeHUs] CBEICHHM O XHUMHUYECKHX »3JieMeHTax. (OO0o3HaueHHe XHUMUYECKUX DSJIEMEHTOB.
[IpoucxoxaeHne Ha3BaHWW XUMHUYECKUX IJIeMEHTOB. Tabmuiia MeHpeneeBa Kak CIPAaBOYHOE
nocoOue ISt MOJIy4eHUs CBEACHUM 0 XUMUYECKUX dJIeMEHTaX. XuMudeckas Gpopmyra, WHIEKC,
Kod(duimeHT: 3anucu U ureHue Gopmyn. Macca atomMoB u Monekys. OTHOCUTENbHAS aTOMHAas
macca. OTHOCUTENIbHAs MOJEKyJsipHas Macca. PacdueT MaccoBOM J0IM XMUMHUYECKOTO AJIEMEHTa
1o (¢opmyJie BeIecTBa.

Amompl Xumuueckux 31eMeHnmos

JlokaszarenbcTBa CIOKHOCTH CTpoeHust atomoB. OmbiThl Pesepdopna. Ilmanerapnas
MOJIeJIb CTPOEHHUS aTOMOB. XapaKTEepHCTHKa HYKIOHOB. B3auMOCBS3b MOHSTHM: MPOTOH,
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HEUTpOH, MaccoBoe 4uciio. COBpPEMEHHOE ONPEICIIEHUE IOHATHUS «XUMUYECKUH DIIEMEHT).
W3meHeHus, NpOUCXOIAIINE C YHCIOM MTPOTOHOB, IEKTPOHOB M HEMTPOHOB B COCTaBE aTOMOB
XUMHYECKMX 2JIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTL AaTOMOB OJIHOTO D3JIEMEHTA.
XapaxkTepucTuka 3eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000JI04eK aTOMOB 3JeMeHTOB. [loHaTue
0 3aBEpUICHHOM M HE3aBEPLICHHOM JJIEKTPOHHBIX (IHEPreTHUECKHX) YpOBHAX. PacnonoxeHue
3JIEKTPOHOB HA DJHEPreTUYECKHUX YPOBHSIX, aTOMbl METAUNIOB M HEMETAUIoB. HoOHBI
MOJIOKUTENbHBIE U oTpuLlaTenbHble. [loHsaTHe noHa. MoHbI, 00pa30BaHHbBIE aTOMaMH METAJUIOB U
HemeTa/ioB. [loHsATHE 00 MOHHOM CBs3M, cXxeMbl 00pa30BaHUS MOHHBIX coelUHEHUN. Cxembl
00pa3oBaHUsl MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBIe (Gopmynbl. KoBaneHTHast mojsipHas H
HeToJsIpHast XuMudeckue cBsi3u. Cxembl oOpazoBanus moiekyn coequnenuit (HCI, H>O, NH3 u
Ip.). DIEKTPOHHBIE W CTPYKTypHBIE (popmynbl. Cxembl 00pa3oBaHUS JBYXaTOMHBIX MOJEKYII
BOJIOpPOJIa, XJIOpa, CEephbl, a30Ta W Jp. DIEKTPOHHBIE M CTPYKTypHBIe (popmynsl. KpaTHocTh
XAMHYECKOW CBsI3U. [loHATHE O MeTamnmyeckou cBA3U. EnuHas mpupoaa XMMUYECKOW CBA3U.
[Tonsitue o006 arom-uonax. IloHsTHe 00 0OOOIIECTBICHHBIX SJEKTPOHAX. BrIMonHeHHe
yIpakHEHHUH, TOArOTOBKA K KOHTPOJIBHOI padoTe.

IlIpocmouie geuwecmea

XapakTepUCTUKA ITOJIOKEHUS DJIEMEHTOB-META/NIOB M HeMmeTauioB B llepmonnueckon
cucrteMe. CtpoeHne ux aTtoMoB. DHU3NUECKHE CBONCTBA METAJIOB U HEMETAIOB — MPOCTHIX
BellecTB. PacyeT OTHOCUTENBHOM MOJIEKYISIpHOM Macchl (IOBTOpEHHE). AJUIOTpONnMs Ha
npumepe ojoBa, docdopa, Kuciopoga u yriaepoaa. KonuuecTBo BellecTBa M €IUHHUIBI €rO
M3MEpEHMS: MOJIb, MIJIJIUMOJIb, KUIoMoJIb. [locTosiHHas ABoraapo. Pacuer MoJIeKyIsIpHBIX Macc
BEIIECTB 10 UX XUMHUYECKHUM QopmynaM. MUWUIMMOJSpHAas W KUJIOMOJSpPHas MaccChl.
BoinonHenue ynpaxHEeHUH ¢ UCIIOIb30BAaHUEM MOHATUN «IIOCTOSIHHAsE ABOTaApo», «KOJINYECTBO
BEIIECTBA», «Macca», «MoJspHas Maccay. OOoOlieHne M 3aKperieHue 3HaHWl 1Mo TeMe
«KonuuecTBo BeliecTBa», pelIeHNEe IKCIEPUMEHTAIbHBIX 3a1a4. [IoHsATHE O MOJISIpHOM 00beMe
razoB. HopmanbHbie ycrmoBus. MHIITUMOJSIDHBIH W KWUJIOMOJSPHBIA 00BeM. BpimonmHeHMe
yIpa)KHEHUH C HCIOJIb30BAaHUEM TOHSATHHA «MOJSIPHBIA 0OBEM», «KOJHYECTBO BEIIECTBAY,
«Maccay, «MoJsipHas Maccay. O6001IeHre U 3aKperyieHre 3HaHui Ha TeMy «MoJsipHbIil 00beM
ra3oBy, pelIeHre IKCIIEPUMEHTAIBHBIX 3a1a4. O000IIeHne U cucTeMaTu3alus 3HaHui. Pemenne
3a/1a4 U YIPAKHEHUM C UCIOJIb30BaHUEM MOHATUH «KOJMYECTBO BELIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00beM», «IIOCTOSTHHAsE ABOTaapo».

Coedunenun Xumuyeckux 3J1eMeHmos

[Tonsatue o cremenu okucieHus. OmnpeneneHue CTENEHH OKUCIEHHUS 1O (GopMyiaMm
coemuaeHuit. CocrtaBiieHne (Hopmya OWHAPHBIX COCIWHEHHM, OOMMK Croco0 WX Ha3BaHMM.
Oxcunpl. CocraBnenue ux Gopmyn u Ha3Banuid. Pacdersr mo ¢opmymnam. CoctaB U Ha3BaHUSA
OCHOBaHWH, nX Kiaccupukaiusa. PacueTsl mo gopmynam ocHoBanuid. IlpencraBurenu: NaOH,
KOH, Ca(OH),. Pacuetsr mo ¢opmymnam ocHoBanuii. CocTaB M Ha3BaHHS KHCIOT, WX
knaccudukanua. Pacuetst mo dopmynam kucnot. IlpencraButenu kuciaor. Pacuerst mo
dopmymnam kucnot. CoctaB U HazBaHUs coseld. Pacuersr mo gopmynam coneii. IlpeacraButenu
coneii: NaCl, CaCOs3, Ca3(PO4),.. Pacuersr mo dopmynam coneit. IlpoBepounas pabora mo
OCHOBHBIM KJIaccaM HEOpraHMYeCKHX BemlecTB. PacueTsl mo (opmynaM OCHOBHBIX KIJIACCOB
HEOpPraHMYECKUX BelecTB. AMQOTepHbIE U KpUCTAJUIMUECKHE BemiecTBa. Kpucraminueckue
pemieTky. ITOHATHSA O MEXKMOJIEKYIIPHOM B3aUMOJCHCTBUM U MOJIEKYJISIPHOM KPUCTAIIMYECKOMN
pemierke. CBOICTBa BEIIECTB C 3TUM TUNOM pemieTkd. CBONCTBA BEIIECTB C Pa3HBIM THUIIOM
KPUCTAIIMYECKHUX PELIETOK, UX MPUHAJIEKHOCTh K Pa3HbIM KJlaccaM coeuHeHul. B3aumocBs3b
TUTIOB KPUCTAJUNIMYECKUX PEIIETOK W BUJIOB XUMHUYECKOU CBA3U. [IOHATHSA O 4MCTOM BEUIECTBE U
cMmecH, ux ommuns. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMeceil. CriocoObl pa3faeneHust CMecei.
[TonsiTust 0 JONMM KOMIIOHEHTa cMecH. BbluncieHue ee B cMeCcH M pacueT Macchl WM oObeMa
BEII[ECTBA B CMECH 110 €ro Jioe. Pemenne 3a1ay u ynpakHeHUH Ha pacyeT J0Ju (MacCOBOM WUITH
00BbEMHOI) M HaXOXJEeHHE MacChl (00beMa) KOMIIOHEHTAa CMeCH. BBINMOTHEHNE YIpaKHEHUN U
pelieHue 3a1ad.

H3zmenenusn, npoucxooauwjue c geujecmeamu
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CriocoObl OYMCTKH BEUIECTB, OCHOBAaHHBIE HAa WX (U3MYECKUX cBoiicTBax. Oumncrka
NUTHEBOM BOABI, TNeperoHka HedTu. [loHATHE O XUMHYECKHX SIBICHUSAX, UX OTIUYHE OT
¢usnueckux. Ilpu3Haku W yclIOBHS TPOTEKAHWS XUMHUECKMX peakuuil. Peakuusi ropeHws.
KonnuecTBeHHas cTOpoHAa XMMHUYECKUX pEakluil B CBETe ydeHHs 00 aToMax M MOJeKyJax.
3HaveHre 3aKoHa coxpaHeHus macchl BemecTB. Poms M.B. JlomonocoBa u . JlanmbToHa B
OTKPBITUM U YTBEP)KJICHUM 3aKOHA COXpaHEHWs macchl BemiecTB. [loHATHE O XMMHUYECKOM
YpaBHEHHH KaK 00 YCIIOBHOM 3alTMCH XMMHYECKON PEaKIu C TTOMOIIBI0 XUMHUECKUX (HOpMyII.
3HaueHue HHIEKCOB M Kod(dduimentoB. CocTaBieHHE YpaBHEHHH XHUMHUYECKUX pPEaKIIUM.
Pemenune 3amau Ha HaxOKJIEHHE KOJUYECTBA, MAcChl WJIM O0bEMa MHPOAYKTa pEakUuu IO
KOJIMUECTBY, Macce WM 00beMy MCXOAHOIO BelIecTBa. Te e pacyeTsl, HO C HUCIOJIb30BaHUEM
HOHSTHS «HOJs» (MCXOIHOE BEIIECTBO JAHO B BHUJAE pAacTBOpa 33JaHHOM KOHLEHTpALMM WU
COJICPKUT OTpeCNICHHYIO JI0JI0 MpuMeceil). Perenne skcrepriMeHTanbHbIX 3a7a4, 3aKperieHne
3HaHUN 10 TeMe «XUMHUYecKue ypaBHEHUs». CyIIHOCTh peakluil pa3joXEeHHUs U COCTaBIICHUE
YpaBHEHUN peakUuid, NpoJeiaHHbIX yuuTenem. [IoHATHE O CKOpPOCTM XMMHYECKUX PpEaKIUil.
Karamuzaroper, depmentsl. CymHOCTh peakiuii  coenuHenus. CocTaBleHHE ypaBHEHUU
peakumii, npojaenaHHbeix yuuteneMm. CynHocTh peakuuil 3amemieHus. CocTaBieHne ypaBHEHHM
peakuuid, NpOAENaHHBIX Y4HUTeNeM. PsJ akTUBHOCTM METaNIOB, €r0 MCIIOIb30BaHUE IS
MPOTHO3UPOBAHUS BO3MOYKHOCTM NPOTEKaHUS pPEAKUUNA MEXIy MeTaulaMd M pacTBOpaMu
KHUCIO0T. Peakiiuy BBITECHEHUS! OJIHUX METAJUIOB M3 PACTBOPOB MX COJIEH JPYTMMH METallIaMU.
CymHocTh peakiuii oomeHa. CocTaBieHUE ypaBHEHUH peaklUid, MPOJCTAHHBIX YYUTEICM.
Peakuyn HelTpanu3anuu. Y CIIOBHs TEUEHHUs PEaKIM MEXKy pacTBOpaMHU KHCIIOT, LIENOYEH U
coleil 10 KoHNA. THUNBl XUMHUYECKUX peakuuid (Mo MPU3HAKY «UHUCIO M COCTaB HCXOJTHBIX
BEIIECTB U IPOJAYKTOB pEaKLMU») Ha IpUMEPE CBOICTB BOJbL. Peakuust pasinoxkeHus —
3JIEKTPOJIU3 BOJbI. Peakuuu COelMHEHHs — B3aUMOJECHCTBHE BOABI C OKCHAAMH METAIJIOB U
HeMmeTauioB. lloHATHE «TUAPOKCUABI». Peakuumm 3amenieHus — B3aWMOJICWCTBUE BOJABI C
HIETIOYHBIMA M I1IE€JIOYHO3EMENBbHBIMU MeTaliamMu. Peakiiun obMeHa (Ha mpuMepe THIPOIU3a
cynb(ara alrOMHHHS W KapOwma kKanbius). Pemenuwe 3amad w ynpaxHeHui. [loaroroBka k
KOHTPOJIbHOM pabore.

Ilpocmeitumue onepayuu c eeujecmeamu (Xumuyeckuili NPAKMUKym)

[IpaBmia TexHUKH OE30MACHOCTH TpPU OOpAIEHUH C JIaOOpaTOPHBIM O0OPYIOBaHHUEM,
npu paboTe B KaOMHETe XUMHUH. 3HAKOMCTBO C J1a00paTOpHBIM 000pynoBanueM. dusnveckue u
XMMUYECKHE PEAKLIMU NpU TopeHuu cBeun. KadecTBeHHBIN cocTaB mouBbl. Cpella MOYBEHHOIO
pactBopa. Ananu3 Bojsl. [Ipo3paunocts Bonbl. I[Ipu3Haky XMMHUYECKUX pPEAKIU: BBIICICHUE
rasa, BbIaJICHUE OCaJKa, U3MEHEHHE 11BeTa BemlecTB. KauecTBeHHble peakuuu. [Ipurorosnenue
pacTBopa caxapa U pacueT ero MacCoBOM J0JIU B PaCTBOPE.

Pacmeopenue.  Pacmeopwvr.  Peakyuu  uonnoco  oomena.  OkuciaumenvbHo-
6occmanosumesbHvle peaKyuu

PactBopel. ®usnueckas M XUMHUYECKAsl TEOPHs pPacTBOPOB. TeIJIOBBIE SIBJICHUS MPHU
pacTBopeHuH. ['mapaTel M KpPUCTAJUIOTHApAThl, KpHUCTaUIM3allMOHHAas Boja. HaceleHHsbIe,
HEHACBIIICHHbIC, TEPECHILIEHHbIE PACTBOPBL. XOpPOLIO PACTBOPUMBIE, MaJOPaCTBOPUMBIE U
IPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEJEKTPOIUTHI. DIEKTPOIUTUYECKAS
Jucconanus U accouranus. Mexanu3M JHCCOLUMAlUK BEIIECTB C Pa3jJuYHbIM THIIOM CBSI3H.
CreneHp 371eKTpoUTHYECKON ucconnanuu. CUIIbHBIE U ca0ble 3JIEKTPOIUTHL. DIEKTPOIUTHI U
HEIJIEKTPOJUTHI. MeXaHu3M JUCCOLMAlMU BEIIECTB C PA3IMYHBIM THUIOM CBsi3H. CTeneHb
AIIEKTpOJIUTUYECKON aucconranuy. CuibHbIe U ciiadble 37eKTpoiauThl. MoHbl. CBOMCTBA HOHOB.
Knaccudukanus noHOB 10 cocTaBy (IPOCTHIE U CIOKHBIE), 10 3apsAay (KaTHOHBI U aHUOHBI), TIO
HAJIMYUIO BOJHON 000J0YKM (TUAPOTHUPOBAHUE U HErHJIpOTHUpOBaHKE). OCHOBHBIE MOJIOKEHUS
TOJI. Peaknuu B BOJHBIX pacTBOpax dJIEKTPoJuTOB. HeoOpaTuMble M 0OpaTHMbIC PEAKIIUH.
MornekynsipHOE W HMOHHOE YypaBHEHHE peakiuil. Peakiuu woHHOrO oOMeHa. Peakmmm
HelTpanu3anuu. Kuciorel. Mx kiaccudukanus mo pa3iaudHbIM Opu3Hakam. OnpeneneHue
KHCJIOT KaK 3JIEKTPOJIMTOB, UX AHUccOolManus. B3aumonelicTBue KUCIOT C METAJUIAMHU, YCIIOBUS
TEUEHUs] ATUX pEeaKUMil. DIIEKTPOXUMHUYECKUN P HANpsHKEHHs MeTaioB. B3aumopnelicteue
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KUCJIOT C OKCHMJAaMH METaUIOB M OCHOBaHMSAMHU. Peakuuum HeWTpanuszauuu. B3anmopeictue
KHCJIOT C COJISIMHU. 3alKMCh YPaBHEHHH peakIuil (MOJEKYJSIPHBIX M MOHHBIX) C UCIOJIb30BAaHUEM
TabnuIBl pacTBOpUMOCTH. OmpeiesieHne OCHOBAHMM KaK AJIEKTPOJIUTOB, WX JAUCCOILMAIIMS.
Knaccudukanust ocHOBaHWK TIO pa3IW4YHBIM TpPU3HAKaM. B3auMoJeCTBHE OCHOBAaHHMHA C
KHACIOTaMu (MOBTOpeHue). B3ammopeiictBue mienmoueit ¢ comsimu  (pabota ¢ Tabmuiei
PacTBOPMMOCTH) U OKCHJIAaMH HEMETaJUIoB. Pa3noxkeHne HepacTBOPHMBIX OocHoBaHWM. CocTaB
OKCHJIOB, WX Kiaccudukarus. CBOHCTBA KHCIOTHBIX U OCHOBHBIX OKCHJIOB. Omipeerienne coei
KaK OJJICKTPOJUTOB, WX nuccormanus. Kimaccudukamms comneil. B3aumopeicTBue coieir ¢
MeTaJulaMH, OCOOCHHOCTH J3THX peakIWid M B3auMMOJACUCTBHE cosieii ¢ coisimu (pabota ¢
TabnuIei pacTBopuMocTH). B3aumoselicTBrue cojieii ¢ KUCIOTaMH U IejodaMu (TIOBTOPEHUE).
[TonsaTHEe O TEHETUYECKOMN CBSI3M M T€HETUYECKHX PsiIax METAJJIOB U HEMEeTayuioB. PasznuuHbie
MPU3HAKK KJIAacCH(UKAIMA XUMHUYECKHUX peakiuid. OnpeneneHue CTeNeHed OKUCISHUS
DJIEMEHTOB, O0pa3yIONMUX BEIIeCTBa pa3NuYHbIX KiaccoB. Peaknuu OBP. Tlonstue 00
OKHCJIUTENIE U BOCCTAHOBUTENE, OKUCICHUH U BOCCTAaHOBJICHUH. PellleHre pacueTHBIX 3a7a4 1o
YpaBHEHUSAM, XapaKTEPU3YIOIIUM CBOWCTBA OCHOBHBIX KJIACCOB COEIWHEHUM, U BBITOJTHEHUE
OCHOBHBIX KJIACCOB COEIAMHEHUM HSTOro IUlaHa Ha TEHETUYeCKyr CBs3b. lloAroTroBka K
KOHTPOJILHOM paboTe. ITorosast KOHTposIbHAs paboTa.

9 KiIACC

Oowaa xapakmepucmuka Xumuueckux riemenmos (4 u).

CrpoeHune aToMa, XapakTep POCTOr0 BEIIECTBA; CPAaBHEHUE CBOWCTB ITPOCTOT0 BEIIECTBA
CO CBOMCTBAaMHU MPOCTBHIX BEIIECTB, OOpPAa30BaHHBIX COCEIHHWMH MO TEPHONY U TOATPYIIIE
AJIEMEHTAaMH; COCTAaB U XapaKTep BBICHIETO OKCUAA, THPOKCH/IA; COCTAB JIETY4YEro BOJIOPOAHOIO
coemuHeHUs (11 Hemeraiia). CBoicTBa AIeKTpoauToB B cBere TOJ[. I'eHeTmdeckue psabl
Metauia U Hemerawia. CamocrosiTesbHas paboTa C ydaluMHCS. 3akperyieHHe MaTrepuaa.
[TonstTe o mnepexoAHbIX d3eMeHTaX. AMQOTEepHOCTh. ['eHeTHdeckuil ps TMepexoqHOro
anemenTa. [lepuonnuecknii 3akon u [lepuoanueckas cucrema, ctpoeHue aroma. 3Hauenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTuKa TMOJOXKEHUs DJIIEMEHTOB-METAUIoB B Ilepuonnueckoir  cucrteme.
CrpoeHue aToMOB MeTauioB. MeTalmyeckue KpUCTAUIMYECKUE pelIeTKH. Meramnueckas
XUMHUYECKasi CBA3b. XapaKTePUCTUKA OOIIMX XUMHYECKUX CBOMCTB METAJJIOB HA OCHOBAaHUU HMX
MOJIOKEHUST B DJIEKTPOXMMHUYECKOM DAy HanpsDKEHUH B CBETE€ MPENCTaBlIeHU 00
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpoIHbIE METaJUIbl U OCHOBHBIE COEAMHEHUS
METauIoB B pupoae. Baxunenmmue pyasl. [loHsATHE 0 METAIUTYPIrUK U €€ Pa3HOBUAHOCTSAX: MUPO-
, TUAPO-, anekTpometautypruu. Kopposust metamio. CriocoObl 3aIIUTH METAJUIOB OT KOPPO3HHU.
OcoOeHHOCTH (PU3MYECKUX M XUMHUYECKUX CBOWCTB IMICNIOYHBIX METaUIOB. BaxHeiimme
COCIMHEHUS IIENOYHBIX METAIJIOB: MIENIOYM, COJIM; UX CBOiicTBa W mnpuMmeHeHue. OOmias
XapaKTePUCTHUKA METAJJIOB BTOPOW TPYIILI TIABHOW IMOATPYIIILI, OCHOBHBIE (DH3MYECKHE H
XMMUYECKHE CBOMCTBA ILIEJIOYHO3EMENbHBIX MeTauioB. BaxHeimue coenunenus Ca u Mg, ux
npuMeHeHre. Pollb KalbIlusl U MarHUs B KUBBIX opranm3Max. CTpoeHne atoma, (hU3MYecKue u
xuMuueckue cBoictBa. Ilpumenenue amomuHua. CoOeIMHEHHS aTIOMHHUS — OKCHIBI H
THIPOKCHUJIBI, KX aM(OTEpHOCTh. BaxkHelme comm amroMUHUS. 3aKpeTUIeHNEe U CUCTeMAaTH3aIHS
3HaHMUI O TJIaBe MEepBOM: o0IIas XapaKTepUCTHKA METAJUIOB, XUMUYECKHUE CBOWCTBA METAJLIOB.
Pemenune »skcnepuMeHTANbHBIX 3ajady, peuieHue ypaBHeHuid. CTpoeHHe aroma Keliesa.
®dusnueckue U xumuyeckue cpoiicra. Ilpumenenue xenesa. Coenunenus xenesa Il u xenesa
I1I. I'enetnueckue psapl. KaueCcTBEHHBIE pEAKIIMYA HA MOHBI JKEJIE3a.

Ceoiicmea memanioe u ux coeOuHeHull (Xxumuueckuil npakmuxkym)(3 u).

PemreHne nenoyexk XuMUYECKUX MpEBpalcHU 10 BapuaHTam. [loBTopeHune Ha nmpakTuke
XMMUYECKUX CBOMCTB METAUIOB. 3aKpEIUIEHWE 3HAHUM 1O PACIO3HABAHUIO U TOJIYYEHUIO
BEII[ECTB, 3aKPETUICHHE 3HAHUMN 110 XUMHUYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)



[Tonoxenune HemerauioB B [lepuoandeckoil cucreMe, OCOOCHHOCTH CTPOSHHS HX
atomoB. Pl D0. Kpucraminueckoe cTpoeHHME HEMETAIOB — MMPOCTHIX BEIIECTB. AJUIOTPOIIHUS.
O30n. CocrtaB BO3ayxa. Dusnueckue CcBOWCTBa HeMeTauioB. OTHOCUTENBHOCTh TOHATUN
«METAI» M «HEMETal». XUMHUYECKHE CBOICTBa HeMeTauioB. OKHCIWUTEIbHBIE CBOMCTBA:
B3aMMOJICHCTBHE C MeETallllaMH, BOJIOPOJOM, MEHEE 3JIEKTPOOTPULATEIbHBIMU METAJUIAMU,
HEKOTOPBIMU CIIO’)KHBIMU BEILLIECTBAMHU. BOCCTAaHOBUTENBbHBIE CBOWCTBA HEMETAIIJIOB B PEAKLIUSIX
C KHUCJIOPOJIOM, CJIO)KHBIMHU BEIIECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTHl U MUKPO3JIEMEHTHI.
Poib MUKpPORJIEMEHTOB B )KM3HEIEATEIbHOCTH PACTEHHI, )KUBOTHBIX U UyeloBeKka. OpraHudeckue
BellecTBa: Oenku, >Kupbl, yraeBoabl. depmentsl. Buramuubsl. ['opmonbl. [lonoxenue B
ITepuonnueckoit cucreme JI. . MenaeneeBa. CtpoeHue atoma U MoJieKysbl. Duznueckue u
XUMHYECKHE CBOMCTBA BOAOPOJA, €ro MojydeHue W npuMeHeHue. OOmas XapakTepHUCTHKa
ranoreHoB. CTpoeHME aTOMOB TaJOr€HOB, CTENEHU HUX OKHUCIeHHs. CTpOeHHE MOJEKYI
TaJIOTeHOB. ['aloreHsl — MpPOCThIE BEIIECTBA. 3aKOHOMEPHOCTH B U3MEHEHUM MX XUMHUYECKUX U
(bu3NYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEIHYEHHUS TOPSIKOBOIO HOMEpa XHMHUYECKOTO
anemenTta. Kpatkue cBenenus o xjope, Opome, none, ¢rope. IlomydueHue XiopoBoaopoja.
X0poBOAOpOA B IpUpPOAE. XIOPOBOAOPOA U COJISIHASL KUCIOTA. XJIOPUABI, UX NPUMEHEHUE B
HapoJHOM X03sicTBe. [loydeHne raJoreHoB METOI0OM IEKTPOIN3a. bHosIornyeckoe 3HaueHue
rajoreHoB M ux coeauHeHuid. I[Ipumenenue ranoreHoB. CTpoeHHE aromMa KHUCIOpPOAa.
AmoTponusi KUCIOpoAa. XapaKTepUCTHKAa XMMHUYECKHX CBOMCTB KHCJIOpPOJa B CBETE
npeacraBieanii 00 OBP. Ilpumenenue xucimopoma. CTpoeHHE aroma cepbl. AJUTOTPOITHS.
dusznuecKkue CBOWCTBA POMOMYECKON cepbl. XapaKTEpUCTHKAa XUMHYECKHUX CBOICTB cephl B
cBere mpeacraBineHnii 00 OBP. BaxkHneimme coeawiHEHUs CEpBI: CEPOBOJOPOI, CYIb(MUIBI,
OKCHJIBI, CEpHHCTasi KHUCIIOTa, CYJIb(UTB, WX CBOWCTBA, IIOJIyYCHHE U TPUMEHEHHE.
Paz0aBneHHas U KOHIEHTPUPOBAHHAS CEpHAsl KUCIIOTa, €€ CBOMCTBA, OJyUYeHUE U IPUMEHEHHE.
Peakiiuu B3aumopeiicTBus ¢ cepHoi kuciotoil. Ctpoenue aToMoB azoTa. CTpOCHHE MOJIEKYJIbI
azota. Pu3nyecKkue U XUMUYECKUE CBOMCTBA a30Ta B cBeTe mpenacrasieHuit 06 OBP. Ctpoenue
MOJIEKYJIbl aMMHaka. PU3nYecKue CBOMCTBA, MOJIyY€HHE, COOMpaHue, paclio3HaBaHUE aMMHUAKa.
XUMHYEeCKHE CBOIICTBA aMMHakKa: BOCCTAHOBHUTENbHBIE M OOpa3oBaHME HMOHA AMMOHHMS TIO
JIOHOPHO-aKIENTOpHOMY MexaHu3My. Coju aMMOHHS: COCTaB, NOJy4YeHHE, (U3NYECKHE H
xumuueckue cBoicta. [IpencraBurenu. [Ipumenenne B HapoAHOM Xo3stiicTBe. OKCUIBI a30Ta.
A30THas KucioTa, €e cBoicTBa M mpuMeHeHue. Hurtpatsl, cenutpel. CTpoeHue arToma.
Amnotponusi. CpaBHEHHE CBOMCTB M MpUMEHEHHe KpacHoro u Oernoro docdopa. Xummuueckue
croiictBa (ocdopa. Oxcun dochopa (V) u oprodochopras kucnora. Comu oprodochopHoit
kucnotel. ®dochop B mpupome. Docdopubie ymodbpenus. CrTpoeHue arToMa yriepoja.
Annorponusi, cBoicTBa Moaupukaumii — anmasza u rpadurta. Mx npumenenune. AMopdHBIA
YIJIEpO M €ro copTa: KOKC, Caxka, IPeBECHBIN yTroib. AICOpOIus U ee MPaKTUYECKOe 3HaYCHHE.
Xumunueckue cBoicTBa yriepoaa. OKcuisl yrieposa, uX CBOICTBA, MOJIYyYEHHUE U NPUMEHEHHE.
CtpoeHue MoKy OKCUIOB yriiepoja. YToibHas KHCIOTa U ee colu. Baxkneinre kapOoHaTHI:
KaJIbIUT, CO/a, MOTAll — UX 3HAa4eHHE W mpuMeHeHue. Pacrno3zHaBanue kapOoHaToB. Ilepexon
KapOoHaTOB B THApokapOoHaThl U oOpaTtHO. CTpoeHue aroma. CpaBHEHHE €ro CBOWMCTB CO
CBOMCTBaMM aroma yriiepoaa. Kpucraummueckuil KpeMHHMH, CpPaBHEHHE €ro CBOWCTB C
yraepoaoM. Ilpuponnsie coeauHeHust KpeMHusi: SiO;, CHIMKaThl M aTIOMOCHIIUKATHI.
PasHoBunHOoCcTH cTeksa, ero mpoucxoxzaeHue. Ilomyuenune wnementa. IlpomsBoictBo u
npuUMeHeHue crekia, (apdopa, nemeHTa. 3akperjeHrue U CUCTEeMaTH3alUs 3HAHUNA MO TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJEHTHAas HEIMOJIIpHAs XHMMMYecKas CBs3b. PerieHue
SKCIIEPUMEHTANBHBIX 33/a4 U ypaBHeHUHM peakuuil. [loAroroBka K KOHTPOJIbHOHM paboTe.
3akperuieHue M CHUCTeMaTH3allusl 3HAHWHA 10 TeMe: XMMHUYecKHe W (U3MYEeCKHe CBOMCTBa
HEMETAJUIOB,  XMMHMYECKHE  pEeaklUUH, KOBAJECHTHas  MOJspHAass  CBA3b.  PelieHue
IKCIIEPUMEHTAIBHBIX 3a/la4 M ypaBHeHM. [loaroroBka K KOHTpOJBbHOH pabore. Pabora Hax
OIIMOKaMHu.

Cesoilicmea nememannoe u ux coeounenuii (3 u).



Pemenne skcnepumeHTanbHBIX 3amad 1o teMe «lloarpymma xuciopona». Pemenue
SKCIEpUMEHTAIbHBIX 3a7a4 1o Teme «lloarpynmna a3zota u yriaepoja». 3akperieHue 3HaHUM 10
MOJIYYSHUIO U Pacro3HaBaHUIO Ta30B.

Opzanuueckue eewgecmea (12 u)

BemectBa oprannueckne M Heopranuueckue. [IpuurHbl MHOrOOoOpasusi OpraHUuYECKUX
coequHeHuil.  BaneHTHOCTh.  XMMHYECKOE  CTPOCHHUE  OpPraHWYECKUX  COEIUHEHMIA.
MoutekymsipHbIE U CTPYKTYypHBIE (DOPMYITBI OPTAaHUYECKUX COCTUHEHUH. [ OMONOTHYecKuid psij
npeaenbHbIX y/B. Pammkanel. M3omepsl m m3omepus. PU3MYECKHe W XMMHYECKHE CBOMCTBA.
Meran u o2raH: cTpoeHME MOJIeKyl. ['opeHne wmerana u d3Ta”a. [IpuMeHeHue wmeTaHa.
XUMHYECKOE CTPOCHUE MOJIEKYJIbl dTUIIeHA. J[BoliHasI CBsI3b. B3auMoelicTBue 3TUIIeHa C BOJIOM.
[Momumepu3zanus stusnena. [lonustunen u ero 3Hauenue. [loHsATHE O TpeETbHBIX OJJHOATOMHBIX
CIIUpPTaX Ha MpUMEpPE METaHoJa M HTaHojJa. T[pexaTOMHbIA CHUPT ThulepuH. OKHUCICHHE
STHJIOBOTO CIUPTAa B YKCYCHBIA anbjaeruia. [lonstue o0 ampraerunax. OKHUCICHHUE aibJeTHaa B
kucioTy. OJTHOOCHOBHBIE HeEMpeACIbHBIE KapOOHOBBIE KHCJIOTHI Ha TMpHUMEpe YKCYCHOU
KkucioThl. Ee cBoiicTBa u mpumeHeHue. CrTeapuHOBas KHUCIOTa KakK MPEICTABUTENb >KUPHBIX
KapOOHOBBIX KHCHOT. Peakmus stepudukanuu. [Tonstue o ciaoxubeix ddupax. Ilonsarue o6
aMUHOKHCIIOTaX. Peakiuu monuKoHAeHcCAlMu. beiaku, ux CTpoeHHe W OUOJOTHYEcKas pOJib.
[TentumHas cBs3b W nomunenTuabl. [lepBudHas cTpykrypa OenkoB. buomornueckue ¢GyHKIIUH
O6enxoB. CBoHCTBa OENKOB M KauyeCTBEHHbIE peakuuu Ha Oenku. IloHsitme 00 yriieBomax.
I'moko3a. Ee cmoiictBa u 3HadeHme. Kpaxman u memmonosa. Mx Ouosjoruyeckas poJib.
[Tonumeps! mpuposiHble U CUHTeTHYeCKHe. Peakiuu monumepus3anuud U TMOJHMKOHJICHCAIUH.
[ImactmMaccel ¥ BOJIOKHA.  3akpeluieHME W CUCTeMaTu3alus  3HaHuid.  Perenue
AKCTIEPUMEHTAIIbHBIX 3a/1a4.

3axpennenue (6u)

OO0o0mIeHre, 3akperuieHHe W CUCTeMAaTH3alus 3HAHUK 1o Kypcy XuMuH 9 Kiacca.
IToBTopenne mpoiaeHHbix TeM: I[lepumoandeckuit 3axkoH u Ilepuomnyeckas cucTtema, BHUIbI
XUMUYECKHUX CBSI3€M M TUIBI KPUCTAUIMYECKUX PEIIETOK, THUIBl XUMUUYECKUX PEaKIUi, KJIacChl
XHMHYECKUX COCIMHEHUH. Pelllenne sKkcnepuMeHTalbHBIX 3a/1a4, pEIICHUE YPABHEHUU PEeaKIIUid.

Meostcnpeomemnvnie ceazu

Peanuzamusi MexXnpeaMeTHBIX CBsi3ed NpM U3YYeHMHM XuMUM B 8 U 9 Kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSITUH, SIBJISIOIIUXCS CUCTEMHBIMH TSI OT/ACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O UK
OO0mure ecTeCTBEHHO-HAy4YHBIC IMOHSATHS: HAy4YHBIM (pakT, TMIOTE3a, 3aKOH, TEOpHS, aHAIU3,
CUHTE3, KIacCHU(pUKALUs, TMEPHOJUIHOCTh, HAOIMIOJACHHUE, OSKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MepeHue, MOJelNb, SBJICHHE, MapHUKOBBIA 3¢ deKT, TexHoiorus, marepuansl Dusmka:
MaTepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TON, PaJMOAKTUBHOCTH, MOJEKYIa,
JNEKTPUYECKUN  3apsAl, MPOBOAHHUKH, MOIYNPOBOJHUKU, JUAJNEKTPUKH, (POTODIEMEHT,
MHAMKATOp, BEILLIECTBO, TeJO, OOBEM, arperaTHOE COCTOSTHUE BEIECTBa, ra3, pacTBOp,
pPacTBOPUMOCTb, KpUCTAIIMYecKass pemeTka, CIJIaBbl, (U3MYECKHEe BEIMYUHBI, €IUHUIIBI
U3MEpEHUsi, KOCMHYECKOE MPOCTPAHCTBO, IUIaHEeTH, 3BE3bl, ComnHie. buonorus: ¢oTtocunres,
npIxaHue,  Owochepa, dIKOCHCTEMa,  MHHEpPAIbHbIE  YAOOpEHHUS,  MHKPOIIEMEHTHI,
MaKpOd3JIEMEHTHI, MUTaTeNbHbIe BemecTBa [ eorpadus: armocdepa, rumpochepa, MUHEpPAIH,
TOpHBIE TOPO/IbI, MTOJIE3HBIE NCKOTIaeMbIE, TOTUIUBO, BOJHBIE PECYPCHI.

Inanupyemble pe3yJibTATHI 0CBOCHHS Y4E€OHOTO MpeaMeTa.
[Tnanupyemble pe3ynbTaThl OMUPAOTCS HA BEAYIIHME IEJIEBBIE YCTAHOBKH, OTPAXKAIOIIHEC

OCHOBHOM, CYIIHOCTHBIM BKJIaJI M3y4aeMOW MpPOTpaMMbl B Pa3BUTHE JIMYHOCTH OOYYarOIIUXCS,
UX CIOCOOHOCTEH ¢ UCTIONBb30BaHuEM 000pynoBanus IieHTpa «Todka pocTay.

Juunocmnuuvle  pesynomamuvt  ObOyuarowguiica  HOAYYUM  BO3MOMCHOCHIL  OlA
dopmuposanusa cnedyrouwux ruunocmuvix YY/1:

. oTpeieieHue MOTHBAIIMU U3yUCHUsI y4eOHOTo MaTepraa;
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° OLICHUMBAHWEC YCBAaMBACMOI'O y‘I€6HOI‘O Marcepuaia, HCXOAd M3 COHHUAIILHBIX H
JIMYHOCTHBIX HeHHOCTCﬁ;

® IMOBBIICHHUE CBOCTO 06pa303aTeanor0 YPOBHA W YPOBHA TOTOBHOCTU K
H3Yy4YCHUIO OCHOBHBIX UCTOPHYCCKUX CO6BITPII>1, CBA3AHHBIX C Pa3BUTUCM XUMHH U O6H.I€CTBa;

® 3HAHUC IMPAaBUJI TIOBCACHUA B I~Ip63BI)ILIa,It/'IHI)IX CUTyalluAX,

® OLICHUBAHHUC COHH&J’ILHOﬁ 3HAYUMOCTHU npO(beccnﬁ, CBA3aHHBIX C XHMHeﬁ;

® BJIaACHUC ITpaBHUJIaMU 0e30I1acHOro O6paHI€HI/I$I C XUMHYCCKHMMHU BCIICCTBAMHU H

000py/I0BaHUEM, MPOSIBIICHUE IKOJIOTHUECKON KYIbTYPHI .
Memanpeomemmnuie pe3yibmamot

PeryasiTuBHble

Obyuarowuiicss noIYUUm 803MONICHOCMb OJist (POPMUPOBAHUS CLEOVIOUUX Pe2yTISIMUBHBIX
YV

. [enenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHue
MPAKTUYECKON 3aJaud B TO3HABATEIbHYIO, CAMOCTOATEIbHBIA aHaIW3 YCIOBHM TOCTHKEHUS
[eIM HAa OCHOBE Y4Y€Ta BBIJIICJICHHBIX YUYUTEIEM OPUEHTHUPOB JCHCTBHS B HOBOM Yy4eOHOM
MaTepuae;

. IUTAHUPOBAHKE MYTH TOCTHKCHHUS TICIICH;

. yCTaHABJICHUE IICTICBBIX TPUOPUTETOB, BBIJICICHUE AIBTEPHATUBHBIX CIIOCOOOB
JOCTYKEHUS TIeJT U BBIOOP Hanbouiee 3 HEeKTUBHOTO CIoco0a; © yMEeHHE CaMOCTOSITEIIBHO
KOHTPOJIMPOBATh CBOE BPEMs U YIIPABJISTh UM; * YMEHHUE NMPUHUMATh PEIICHHs B TIPOOIEMHOM
CHUTYaIIHH;

. MOCTAaHOBKA y4YeOHBIX 3aJla4, COCTABJICHHE IUIaHA M TIOCJIEOBATEIbLHOCTH
JIEUCTBUIA;

. opranu3zais pabodero Mecra rnpH BBITIOJTHECHUH XUMHUYECKOTO SKCIIEPUMEHTA;

. NPOTHO3UPOBAHKUE PE3YIbTATOB OOyUEHHS, OICHMBAHUE YCBOSHHOT'O MaTepuaa,

OLIEHKa KauyecTBa M YPOBHS IOJYYEHHBIX 3HAHUH, KOPPEKLHMs IJIaHa U crocoda necTBus mpu
HeoOxoaumoctH . [lozHaBarenpHble OOYJaIONUIMIICS TOTYYUT BOZMOKHOCTD ISl (HOPMUPOBAHHS
CJIEAYIOUIMX MO3HaBaTeNbHbIX Y'Y JI:

. MIOVCK ¥ BBIJICNICHHE HHPOPMAITIH;

. aHaJIMU3 yCIOBUI W TpeOOBaHUM 3a7a4yu, BHIOOpP, COMOCTABIEHUE U OOOCHOBAHUE
crioco0a pelnieHus 3a1a4u;

. BBIOOp HamOosiee d(PPEKTUBHBIX CITOCOOOB PEIICHHS 33aJla4yd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUH;

. BBI/IBIDKEHUE 1 000CHOBaHHE TUIIOTE3bI, BBIOOP criocoba e€ mpoBepKH;

. CaMOCTOSITENIFHOE CO3[IaHHE AITOPHTMA JEATENFHOCTH TMpPH PEUICHUU MpodiieM
TBOPYECKOTO U MIOMCKOBOT'O XapaKTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOKWCTBAM;

. OTHMCHIBAaHUE CBOMCTB: TBEPBIX, KUAKUX, Fa3000pa3HBIX BEIIECTB, BBIJCICHUE UX
CYIIIECTBEHHBIX MPU3HAKOB;

. n300pakeHHe cOCTaBa MPOCTEUIIINX BEIIECTB C MOMOIIBI0 XUMUYECKHX (popMyn u
CYITHOCTH XMMHYECKHUX PEAKIHi ¢ TOMOIIHI0 XUMUYECKUX YPABHCHHUIA,

. poBeJicHNE HAOIIOACHHI, OTMCaHNEe IPU3HAKOB U YCIIOBUHN TEUEHUS XUMHUYECKUX

pEaKIyii, BBIMOJHEHHE XUMHUYECKOTO SKCIIEPUMEHTA, BBIBOABI HA OCHOBE aHAJIN3a HaOIIOAeHUI
32 SKCIIEPUMEHTOM, DELIeHHME 3a/ad, MOJIyueHHEe XHMHUYECKOH HH(POpMaluu U3 pa3iIuyHbIX
HUCTOYHHKOB;

. yYMEHUE OPraHU30BBIBATH UCCIIEJOBAHUE C LEIbIO IPOBEPKU TUIIOTES;

. YMEHHME JIeJ1aTh YMO3AKIIOUEeHNs (MHAYKTUBHOE U 110 aHAJIOTUHN) U BBIBOJBI;

. yMeHUE OOBEKTHBHO OLEHMBAaTh HMH(OpPMAIMIO O BEIIECTBAX U XHUMHYECKHX
nporieccax, KpUTUYECKH OTHOCHTHCS K TICEBIOHAYYHOW HH(POPMALINH.

Kommynuxamuenwie
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Obyuarowuiics  nOIyuuUm  B803MOJCHOCMb Ol (opmMuposanus  Cieoyiouux
KomMmyHuxamuenvix YVJI:

® IMMOJIHOC W TOYHOC BBIPA)KCHUEC CBOUX MBICJIEH B COOTBETCTBHU C 3agadyaMu H
YCIIOBUAMHU KOMMYHHKAIIUU
® AZICKBATHOC HCIIOJIB30BAHUC PCEUYCBBIX CPCACTB I Yy4aCcTusd B JUCKYCCHUU H

apryMeHTalliy CBOEH MO3UIIUU, YMEHHE PECTaBIsATh KOHKPETHOE COAepkKaHKUe C COOOIIeHnEM
€ro B NMUCBMEHHOU u YCTHOU (popme, onpe/ieieHne Crioco00B B3auMOICHCTBHUS, COTPYTHUIECTBO
B ITIOMCKE U cOOpe HHGpOpMaIInH;

. OTIpeNieNIeHne CIIOCOO0B B3aUMOJICHCTBUS, COTPYAHHUYECTBO B IOMCKE U cOope
uH(poOpMallMK, y4yacTHe B JAMajore, MJIAHUPOBaHHWE OOLIMX CIOCOOOB padOThI, MPOSIBICHUE
YBXXUTEIHLHOTO OTHOUIEHUS K IPYTUM yUallluMCS,

. ONHUCAHUE COJEP)KAHMS BBINOIHAEMBIX ACHCTBUN C LEIbIO OPHEHTHPOBKH B
IIPEAMETHONIPAKTUYECKON IEATEIbHOCTH;

. YMEHUSI YUYUTHIBATH Pa3HbIE MHEHUSI U CTPEMUTHCA K KOOPAWMHALMHU PA3THUUYHBIX
MIO3ULIMHA B COTPYJHUYECTBE;

. dbopMynupoBaTh COOCTBEHHO€ MHEHHE U TO3MIMIO, apryMEHTHpPOBaThb U
KOOPJMHUPOBATh €€ C MO3UIHUSAMH NapTHEPOB B COTPYIHUYECTBE MpHU BBIpabOTKE OOIIEro
pELIEeHUs] B COBMECTHOM JESITEIbHOCTH;

. OCYLIECTBIISATh ~ B3aMMHBIM  KOHTPOJb M  OKa3blBaTb B  COTPYIHHYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIIME CIIOCOOBI PabOThI, OCYIIECTBIATH KOHTPOJb, KOPPEKIHIO,
OILICHKY JeHCTBHI mapTHEpPa, YMETh yOeXK1aTh;

. MCIIOJIb30BaTh aJIEKBATHBIE A3BIKOBBIE CPEICTBA JJIsi OTOOpaKEHUsI CBOUX UYBCTB,
MBICTIEH, MOTUBOB M MOTpeOHOCTEN; 0TOOpaxaTh B peur (omHucaHue, 0O0bsICHEHHE) Collep:KaHne
COBEpILIAEMBIX JIEHCTBHI, Kak B (OpME IPOMKOW COLMATM3MPOBAHHOW peuu, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETCHIMIO, MCIOJbB3ys CPEICTBA YCTHOU M
NUCbMEHHOW KOMMYHHKAllMM TIpH paboTe ¢ TeKCTaMu Yy4yeOHHKAa U JOMOJHUTEIbHON
JTUTEPATypPOMd, CIPABOYHBIMH TAOIHMIIAMH, TPOSBISATH TOTOBHOCTh K YBKEHUIO WHOW TOYKH
3peHus Ipu 00CYKIEHUU Pe3yIbTaTOB BHIMOJIHEHHON PaOOTHI.

Ilpeomemmnvimu pezynomamamu uzyueHus npeomema «Xumusny 6 8 Knacce A6AA0OMCA
cneoyrougue ymenusa:

1. B nosnasamenvHolti cghepe:

© J1aBaTh OMpeNeJeHHs] U3YUYEHHBIX MOHSATHI: BEIIeCTBO (XMMHUYECKUN SJIEMEHT, aTOM,
WOH, MOJIEKYJa, KpUCTaUIMYECKas pEIIeTKa, BELIECTBO, IPOCTHIE M CJIOKHBIE BEIIECTBA,
XuMH4ueckast (hopMyna, OTHOCHTENbHAsI aTOMHas Macca, OTHOCHUTENbHAsi MOJIEKYJsIpHas Macca,
BAJICHTHOCTb,  OKCHJBI, KHCJIOTBI, OCHOBAaHUS, cond, amM(pOTEepPHOCTh, HWHAUKATOP,
NepUOANYECKU 3aKOH, TepUOJAMYECKas CcHUCTeMa, NepuoAuydeckas TaOmuna, HM30TOIbI,
XUMHYECKAs CBA3b, AIEKTPOOTPULATEIBbHOCTb, CTETIEHb OKUCIIEHUS, 3JIEKTPOJIMT); XUMHUUYECKas
peakiusi (XUMHYECKOE YpaBHEHHE, TE€HEeTHYecKas CBs3b, OKHCIEHUE, BOCCTAHOBJICHHE,

JIIEKTPOJINTUYECKAS U CCOLanus, CKOPOCTb XUMHUYECKON peakuun);
* OIMCHIBAaTh JIEMOHCTPAL[MOHHBIE U CAMOCTOSATENBHO IIPOBEACHHBIE DKCIIEPUMEHTHI, HCIIONIb3Ys
U1 3TOr0 €CTECTBEHHBIN (pycckuii, POJIHOI) SA3BIK u SA3BIK XUMUH;
ONMCHIBATh W PA3NIMYaTh H3YYEHHBIE KJIACCHI HEOPTaHWYECKUX COEAUHEHMH, IMPOCThIE H
CIIOKHBIE BEIECTBA, XUMUYECKHE peakuu;
KJ1accu(uIupoBaTh U3Y4YCHHBIC 00BEKTHI u SBJICHUS;
HaOMI0IaTh JEMOHCTPUPYEMBbIE M CAMOCTOSTEIBHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peakuuuy, IIPOTEKAOIINE B IIpUpoze U B OBITY;

JenaTh BBIBOABI M YMO3AKIIOUEHUS W3 HAONIONEHWH, M3YyYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEHM, IPOrHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BELIECTB IO AHAJIOTMH CO
CBOMCTBaMH U3yYCHHBIX;

CTPYKTYPUPOBaTh HM3y4YEHHBIM MaTepual UM XUMHUECKYI0 HH(OpMAIHIO, IMOJYyYEHHYIO M3
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Ipyrux HCTOYHUKOB;
MOJIEJTUPOBaTh CTPOEHHE aTOMOB JJIEMEHTOB MEPBOIO — TPETHETO MEPUOAOB (B paMKax
M3YYCHHBIX MOJIOKEeHU Teopuu . Pesepdopra), cTpoeHne mpocTeUmmx MOJISKYT.

2. B yeHHOCmMHO-OpuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OIEHUBATh TMOCJIEICTBUS IS OKpYXaromiel cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeNIOBEKa, CBA3aHHOW C MepepaboTKON BEIIECTB.

3. B mpyooeoti cghepe:
* MPOBOJIMTH XUMHUYECKUHN IKCIICPUMEHT.

4. B cghepe bezonacnocmu dcuznedesmenbHOCML:

* OKa3bIBaTh MEPBYIO MOMOIIb IPH OTPABJIEHUSX, 0KOrax U APYrUX TPaBMax, CBSA3aHHBIX
BEIIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHUEM.

OMUCHIBATh CBOMCTBAa TBEPJIBIX, KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIIESAS HUX
CYILIECTBEHHbBIE NTPU3HAKU;

* XapaKTEepU30BaTh BEIIECTBA MO COCTAaBy, CTPOCHUIO M CBOWCTBaM, YyCTaHABIIMBATb
NPUYMHHO-CJIEACTBEHHBIE CBSI3M MEK/y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* PACKPBIBATH CMBICII OCHOBHBIX XHMHUYECKUX [MOHATHH «aTOM», «MOJIEKYJIay,
«XMMHYECKUH DIIEMEHT», «IPOCTOE BEHIECTBO», «CIOXKHOE BEUIECTBO», «BAJEHTHOCTHY,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* U300paXkaTh COCTaB NPOCTEHIINX BEIIECTB C IOMOIIBI0O XUMHYECKHX (OpMyIT U
CYIIIHOCTh XUMHUYECKUX PEAKIIUH C TOMOLIBIO XUMUYECKUX YPABHEHUN;

* BBIYUCJIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, a TaKKe
MAaCCOBYIO JIOJIF0 XHMHYECKOrO 3JEMEHTa B COCIUHEHUAX MJISI OUCHKH HUX IPAKTUYECKOU
3HAYMMOCTH;

* CPAaBHUBATh 10 COCTABY OKCHUJIbI, OCHOBAHUs, KUCIOTBI, COJIU;

* KJ1acCU(UIUPOBATH OKCUIBI 1 OCHOBAHHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* IIOJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHHEM M XUMHUECKOU MOCYI0H;

* IPOBOJUTH HECIIOKHbIE XUMUYECKHE OMBITHI ¥ HAOMIOJCHUS 32 U3MEHEHUSIMH CBOMCTB
BEIIECTB B IMpOIecCe HMX TNPEBPALICHUN; COONMIOIAaTh MpaBWiIa TEXHUKH OE30MacHOCTH IpH
MPOBEJICHUH HAOIIOCHUI U OTIBITOB;

* pa3auyaTh SKCHEPUMEHTAIBHO KHCIOTHI W WIENOYH, IMOJB3YACh WHIWKATOPaMu;
OCO3HaBaTh HEOOXOIMMOCThH COOJO/IEHUSI Mep 0€30MacHOCTH MpH OOpallleHuu ¢ KUCIOTaMHu U
11eJI049aMHu.

* pacKpbIBaTh CMbICH nepuoaudeckoro 3akona J[. . Menzaeneesa;

* ONUCBHIBATh W XapaKTEepH30BaTh TaONMMUHYIO (GOpMYy TIEPHOAMYECKONH CHCTEMBI
XUMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTb COCTAB ATOMHBIX SJEP M PACIPEICICHUE YHCIA DJJIEKTPOHOB IIO
3JIEKTPOHHBIM CJIOSIM AaTOMOB XHMHMYECKUX 3JIEMEHTOB MallbIX MEPHOJIOB IEPUOANYECKOM
CHCTEMBI, a TAKKE KA U KaJIbLHUS;

* pa3nyaTh BUAbl XUMUUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJUIMYECKYIO;

* U300paXkaTh DJIEKTPOHHO-HUOHHBIE (HOPMYIBI BEHIECTB, 00pa30BaHHBIX XUMHUYECKUMU
CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITh 3aBUCHUMOCTB CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTAJUIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAINTNYECKUX;

* XapaKkTepU30BaTh XMMHUYECKHE JJIEMEHTBl U UX COCIMHEHHMS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOEHHOCTEM CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE MEPUOANYECKOr0 3aKOHA 1
NEePUOUYECKON CHCTeMbl XUMHUUYeCKHX »dJeMeHToB [I. . MenneneeBa; © OOBSCHATH CYTh
XUMHYECKHX MPOIECCOB U UX MPUHIIMIHAIBEHOE OTJINYUE OT GUZNYECKUX;
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* Ha3bIBaTh MPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUH;

* YCTaHABIIMBATh MPHUHAJICKHOCTh XMMHUYECKON peaklUHd K ONpeAeNéHHOMY THUITY IO
OJIHOMY W3 KJIaCCHU()MKAIMOHHBIX MPU3HAKOB: 1) MO0 YUCITY W COCTaBY HCXOJHBIX BEIIECTB U
NPOJYKTOB peakiuu (peakiuu COEIUHEHHs, pa3IoKeHUs, 3aMelleHuss ¥ oOMeHa); 2) Mo
BBIJICJICHUIO WJIM TIOTJIOIIEHUIO TEIUIOTHI (PEaKIMU 3K30TEPMHUUYECKUE M IHIOTEPMUUYECKHE);
3) 10 WM3MEHEHHIO CTENeHEeH OKHUCICHUS XUMUYECKHX 3JIEMEHTOB (peaklUUd OKHUCIUTEIbHO-
BOCCTAaHOBUTEINBbHBIE); 4) II0 0OPAaTUMOCTH Tpoliecca (peakiuu oOpaTuMble i HEOOpaTUMBIE);

* COCTaBIIATh YPaBHEHHS AJIEKTPOJIUTUYECKON NUCCOIMAIMM KHUCIOT, IIeIouel, comeil;
MOJTHBIE W COKpAIICHHBIC MOHHBIC YpaBHEHHS pPEaKIMii OoOMEHa; ypaBHEHHUS OKHCIUTEIhHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH;

* POTHO3UPOBATH MPOYKTHl XUMHUECKHUX PEAKIUi 110 popMyrnam/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; OMPEIEISITh UCXOIHbIE BELIECTBA MO (hopMyJiaM/Ha3BaHUSM MPOAYKTOB PEaKIIHH;

* COCTaBJISITh YPaBHEHHUS PEAKIINI, COOTBETCTBYIOIIUX MOCJIEIOBATEILHOCTH («IIETTOYKE)
MpeBpalleHU HEOPraHNYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B TMPOIECCE DKCIIEPUMEHTA MPU3HAKHU, CBUIETEIHCTBYIOIINE O MPOTEKAHUH
XUMHYECKON peaKIlnu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OIPENENATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO M3MEHEHHIO
OKpacKU UHJIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEaKIIMU, MOITBEPKIAIONINE HATUYHE B BOJHBIX PacTBOPAx
BEII[ECTB OT/ICJIbHBIX HOHOB

* OIpENENITh MPHUHAICKHOCTh HEOPraHMYECKHUX BELIECTB K OJHOMY U3 HM3YyYEHHBIX
KJIACCOB/TPYIII: METAJIIBI U HEMETAJUTBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYIIBI BEIIECTB 10 UX HA3BAHUSIM;

* OIPEACINIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTaBIIATH (HOPMYJIBI HEOPraHUYECKUX COCAMHEHMH IO BAJICHTHOCTSIM U CTEHEHSIM
OKHCJICHUS DJIEMEHTOB, a TAKXKe 3apsiiaM NOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KHCIIOT,
OCHOBaHHI M COJICH;

* 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PH3UIECKUX M XMMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAJJIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMHU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME€ XHMHUYECKHE CBOWMCTBA, XapaKTepHbIE [JJs TPYII OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIE IS KaXKJIOTO U3 KJIacCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

* IPUBOJUTH  TPUMEPHl  peakluid, TMOATBEPKIAIOMIMX  XHMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIECTB: OKCHIOB, KHCIIOT, OCHOBAHHUI U COJIEH;

* OIPENENSITh BEIIECTBO-OKUCIUTENh U BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX;

* COCTaBIIATh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBINA OalaHC (711 M3YUYEHHBIX peakIuii) 1mo
MPEIJIOKEHHBIM CXEMaM PeaKIIHii;

* IPOBOJUTH JAOOPATOPHBIE OMBITHL, TMOATBEPKIAIONIME XHMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

Ilpeomemmnvimu pezynomamamu uzyuenus npeomema «Xumusa» 6 9 Kuacce a6aa0mcs
cneoyroujue ymenHus:

1. B no3nasamenvholti cghepe:

© JIaBaTh OIPEICIICHUS M3YyYCHHBIX IMOHATHH: BEIIECTBO (XMMUYECKHU JJIEMEHT, aTOM,
WOH, MOJIEKYJa, KPHUCTAIIMUECKasi pelIeTKa, BEIIECTBO, IMPOCThIE M CIOXKHBIE BEIIECTBA,
XUMH4eckas (opMmysia, OTHOCUTENIbHAS aTOMHAs Macca, OTHOCUTEIbHasi MOJICKYJIsIpHas Macca,
BaJICHTHOCTh, OKCHJIBI, KHCJOTHI, OCHOBAHWSI, comu, amQpOTepHOCTh, HWHIUKATOP,
NEPUOJIMYECKAN  3aKOH, TMEpPHOAMYECKas CHCTeMa, MepUoAnYecKas Ta0JuIa, W30TOIIbI,
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XUMHYCCKasA CBA3b, JJICKTPOOTPULATCIBHOCTL, CTCIICHL OKUCIICHUS, BHGKTpOJII/IT); XUMHUYCCKas
peaKknuus (XI/IMI/I‘leCKOG YPaBHCHHUC, I'CHCTUYCCKAasA CBiA3b, OKHCICHHC, BOCCTAHOBJIICHHC,

JIIEKTPOJINTUYECKAS U CCOLaIus, CKOPOCTb XUMHUYECKON peakuun);
* OIIMCHIBAaTh JIEMOHCTPALMOHHBIE U CAMOCTOSATENIBHO IIPOBEACHHBIE DKCIIEPUMEHTBI, UCIIOJIB3Ys
JU1s 3TOr0 €CTECTBEHHBIN (pycckuii, POJIHOI) SI3BIK u SA3BIK XUMUH;
ONMCHIBATh W PA3IMYaTh H3YYEHHBIE KJIACCHI HEOPTaHWYECKUX COEAUHEHMM, IMPOCThIE H
CIIOKHBIE BEIECTBA, XUMUYECKHE peakuu;
KJ1accu(puIUpoBaTh U3Y4YEHHBIC 00BEKTHI u SIBJICHUS;
HAOMI01aTh JEMOHCTPUPYEMBIE M CAMOCTOSTEIBHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peakuuuy, IIPOTEKAOIINE B IpUpoze U B OBITY;

ACJIaTb  BBIBOJBI MW YMO3AK/IIIOYCHHA U3 H&6JIIOZI€HI/II>1, HN3YUCHHBIX XUMHWYCCKUX
BaKOHOMepHOCTeﬁ, IMPOrHO3UPOBATH CBOICTBa HCU3YUCHHBIX BCIICCTB II0 QAHAJIOTHHU CO

CBOMCTBaMH U3yYCHHBIX;
CTPYKTYPHUPOBaTh M3y4YEHHBbI MaTepual ¥ XUMHUYECKYI0 HH(OpMAIHIO, IMOJYyYEHHYIO M3
IPYTUx HMCTOYHUKOB;
MOJIEIUPOBaTh CTPOCHHE AaTOMOB 3JIEMEHTOB NEPBOTO — TPETHEr0 MEPUOJOB (B paMKax

U3yYEHHBIX MOJIOKEeHH Teopun  D. Pezepdopra), ctpoeHne npocTermmx MoJIeKyI.

2. B yeHHOCMHO-OpUeHmayuoHHou cgepe:
aHAJIM3UPOBaTh M OIEHUBATh TMOCJIEICTBUS IS OKpYXaromiel cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeNIOBEKa, CBA3aHHOW C mepepaboTKON BEIIECTB.

3. B mpyooeoti cghepe:
* MPOBOJIMTH XUMHUYECKUIN IKCIICPUMEHT.

4. B cghepe bezonacnocmu dcuznedesmenbHOCML:
* OKa3bIBaTh MEPBYIO TTOMOIIb MTPH OTPABJICHUSIX, 0’KOTAX U JIPYTHX TPaBMaXx, CBI3aHHBIX

C BEIIECTBAMU U JIa0OPATOPHBIM 000PYIOBAHHUEM.

TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC (70 YACOB)
Ha3zeanue Tema ypoka Ocnoenbvle 6u0bl deamenvHoCmMu Hcnonvzosa
paszoena oodyuarowuxcs Hue
ooopyooean
usa yenmpa
«Touka
Pocmay
Beeoenue (5u) | 1.1lpeomem xumuu. | Cymanue OObsICHEHUH yUUTEINS.
Bewecmea. CamocrosTenbHas padoTa ¢ yueOHUKOM.
OO0BsicHeHrEe HAOIFOJaEMBIX SBJICHUI.
2.lpespawenus Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Geecns. Pors Crnyiranue oObsICHEHUH YUUTETIS.
HUMUL 6 HCUSHU | CapiocTosTENBHAS paboTa ¢ y4eOHUKOM.
uenogexa.
3.Kpamxuii  ouepk | Ciynianue oObsICHEHUH yaUTeIIs.
ucmopuu passumus | CamocTosiTenbHasi padoTa ¢ y4eOHUKOM.
Xumuu. OTtbop ® cpaBHEHHE Marepuaiza IO
HECKOJIbKUM UCTOYHHUKAM.
4.11CX2 J[.U. | Cnymanue oObsICHEHUN yUUTETIS. Jatuuk
Menoeneesa. 3naku | CamocrosiTenbHast paboTa ¢ y4eOHHKOM. | BRICOKOM
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XUMUYECKUX Pabota c Tabmuneit Menaeneena. TeMneparyp
9/1eMEHMO8. Pabora ¢ xaproukamu. pl, JlaTumk
TeMIeparyp
BI
MJIATUHOBBIN
S. Xumuueckue A
Hau3 GopMyIL.
dopmynw.
Omuocumenvhas Pemennie TEKCTOBBIX KOJTMUYECTBEHHBIX U
AMOMHAS u | Ka4CCTBCHHBIX 3aaa4.
MONCKYNAPHASL Crnyiranue oObsICHEHUH YUUTETIS.
Maccewl. Pa6ota B napax.
Pabota B rpynmax.
Amombt 1. OcHnognoie aTYUK
Pabora ¢ pa3naTouyHbIM MaTEpPHAIIOM. A .
XUMUYECKUX | c8e0eHUs 0 . BBICOKOH
Cnymanue oObSICHEHUI yUUTeNs.
I71eMEHM 08 CMpOoeHUuU amomos. TEMIEPATYp
CamocrosTenbHas paboTa ¢ yueOHUKOM.
(8u) H3zomonul. bl, Jlatuuk
TEMIEPATYP
Bl
TIJIATUHOBBIN
2. Cmpoenue | Ciymanue oObSICHCHUA YIUTEIIS.
INEeKMPOHHBLX CaMocrosiTenpHast paboTa ¢ y4eOHUKOM.
obonouex amomos. | Pabora ¢ Tabauieit Menaeneesna.
Hzmenenue uucna | Pabora c KapTOUKaMH.
97IeKMPOHO8 Ha | Pabora B mapax.
BOYV. Pabora B rpymmax.
3. Honnas ceasw. Crnyiranue oObsICHEHUH YUUTETIS.
Pemenue mocTaBIeHHBIX 3a/1a4.
Pabota ¢ yueOHMKOM.
Pabora B mapax.
Pabota B rpynmax.
4. Craymanue oObCHEHUN YIUTEIS.
Bzaumooeticmsue Pabora ¢ Tabauieit Menueneesna.
amomos Pemenne 3anau.
9/1eMeHmOos- Pabota B mapax.
HeMemanios Pabora y mockwu.
medxncoy codoll.
5. Kosanenmnasn
Pabora ¢ pa3naTouyHbIM MaTEpPHAIIOM.
XUMUYECKAs CBA3b. .
Cnymanue oObSICHEHUI yUUTeNs.
CamocrosTenbHas padoTa ¢ yueOHUKOM.
6. Memannuueckas
PaGota ¢ pa3naTouyHbIM MaTepHAIOM.
XUMUYECKAsl CBA3b. .
Craymanue oObCHEHUN YIUTEIS.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
7. Obobwenue u | Paborta B mapax.
cucmemamusayus | Pabora B rpymmax.
3HAHULL . Pemrenne 3amau.
[TpoBepka moTydeHHbBIX 3HAHUH.
IToaroroBka K KOHTPOJILHOM paboTe.
8. KoumponvHas Pemrenue 3aganuii KOHTPOIBHOM pabOTHI.
paboma No 1.
Ilpocmuie 1. Ilpocmuie aTYUK
P P Pabora ¢ pa3naTouyHbIM MaTEpPHAIIOM. A .
seuwecmea (7 | eewecmaa — BBICOKOU
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u) Memanivl u | Cnymanve oObsICHEHUH yauTes. TEeMIeparyp
HeMemaibl. CamocrosiTenbHas paboTta ¢ yaeOHUKOM. | bI,  JlaTumk
Ananuz AHanmm3 ommooK. TeMneparyp
KOHMPOIbHOU AHanI3 KOHTPOJBHOH paOOTHI. Bl
pabomul. Pabora Hag ommoOkamu. [UIATHHOBBIH

Pemenne 3anau. — U3MepeHue
TEeMIeparyp
BI TICPEXOJIOB
AJTOTPOTTHBI
X
Moau UKL
51 Cephl;
U3MepeHue
TEMIEPATyp
bl TLJIABJICHUS
BEIIIECTB.
2. Konuuecmeso
AHanu3 GopMmyi.
gewecmaa.
Pemenne TEKCTOBBIX KOJIHMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsICHeHUN YIUTEIISL.
3. Pewenue 3aoau .
AHanu3 GopMmyi.
Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsSICHeHUN YIUTEIISL.
4. Monsapuuiu AHanus GopMyIL.
00vem 2a308.
Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsSICHEHUN YIUTEIISL.
5. Pewenue 3aoau.
AHanu3 GopMmyi.
Pemenne TEKCTOBBIX KOJIHMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsSICHeHUN YIUTEISL.
6. Ob6obwenue u | Pabora B mapax.
cucmemamuszayus | Pabora B rpymmax.
3nanuu no 2nage | Pemlenue 3amad.
«Ilpocmoie [IpoBepka nosy4yeHHBIX 3HAHUM.
8euecmsay. ITonrotoBka K KOHTPOJILHOU paboTe.
7. Koumponvnas | Pemenue 3ajanuii KOHTPOJIbHOM pabOTHI.
paboma No 2.

Coeounenusn | 1. Cmenenw | Cnymanve 0ObSICHEHUH yUuTeNsl.

xumuueckux | oxucinenus. Aunanuz | CamocrosiTenbHas paboTa ¢ yueOHHUKOM.

971eMeHm o8 KOHMPOIbHOU Pabora ¢ Tabnuieit Menjeneena.

(15 u). pabompi. Pabota c kapToukamu.

2. Baoicnetivue
PaGora ¢ pa3naTouyHbIM MaTEepHAIOM.
Kaaccol  OUHAPHBIX C 6 .
coeouneHT TymiaHue 0ObSICHEHUN YIUTEIIS.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
3. Ocnosanus. Hatuuk pH

PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
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Crnyimranue oObsICHEHUH YUUTETIS.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.

4. Obobwenue u

Pabora ¢ pa3naTouHbIM MaTepHAIOM.

cucmemamusayusi | Pemenue 3anad.
SHAHUII. 3akperieHue 3HaHUMU 110 TEME.
5. Kucnomul. Caymanue oObsCHEHUN YIUTEIS. Hatuuk pH
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OTtbop ® cpaBHEHHE Marepuaiza IO
HECKOJIbKUM UCTOYHHKAM.
6. QO6o6wenue u | Pabota c pa3gaTouHbIM MaTEPHATIOM.
cucmemamusayusi | Pemnenue 3anad.
SHAHUUL. 3akpernieHue 3HaHui 1o TEME.
7. Conu. Crnymranue oObsICHEHUH YUUTETIS. Hatuuk pH

CamocrosTenbHas padoTa ¢ yueOHUKOM.
Otbop ® cpaBHEHHE MaTepuaia IO
HECKOJBbKHMM UCTOYHHUKAM.

8. Obobwenue u

PaGora ¢ pa3naTouyHbIM MaTEepHAIOM.

cucmemamusayusi | Pemenue 3anad.
SHAHUI. 3akperuieHue 3HaHUMU 110 TEME.
9. Ob6o6bwenue u | PaboTa c pa3gaTouHbIM MaTEPHATIOM.
cucmemamusayusi | Pemnenue 3anad.
SHAHUU 00 | 3akperieHne 3HaHU# 10 TeME.
OCHOBHBIX KIACCAX
Heop2aHu4ecKux
sewecms.
10.

PaGota ¢ pa3naTouyHbIM MaTEepPHATIOM.
Kpucmannuuecxue N

Caymanue oObSCHEHUN YIUTEIS.
peutemxu.

CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
12. Yucmuole | Cnymanue oObICHEHUN YIUTEIS.

eewecmea U cmecu.

CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
Otbop ® cpaBHEHHE Marepuaiza IIo
HECKOJIbKUM UCTOYHHKAM.

13. Maccosas u
Amnanmus Gopmyit.
obvemHas oonu
KOMHOHEHMO8 Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
cmecu. KaueCTBEHHBIX 3a71ad.
Crnynranue oObsICHEHUH YUUTETIS.
14. Pacuempui,
Amnanmus Gopmyit.
cesa3aHHble c

NOHAMUEM «OONSY.

Pemennie TeKCTOBBIX KOJIMUYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnynranue oObsICHEHUH YUUTETIS.

15. Koumponvnas

Pemrenue 3aganuii KOHTPOIBHOM pabOTHI.

paboma No 3.
Hzmenenusn 1. Duzuueckue
’ Pabota ¢ pa3naTOYHBIM MaTepUaJIOM.
RPOUCXOOAWU | ABNEHUS 6  XUMUU. .
Cnymanue oObSICHEHUI yUUTENs.
e ¢ | Ananus
. CamocrosTenbHas paboTa ¢ yueOHUKOM.
eewecmeamu | KOHMpPOIbHOU
(12 u). pabomul.
2. Xumuueckue | Cnymanue oObICHCHHH YIUTEIIA.
peaxkyuu. CamocrosTenbHas paboTa ¢ yueOHUKOM.
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OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM UCTOYHHUKAM.

3. Xumuueckue
VPABHEHUSI.

Craymanue oObSICHEHUN YIUTEIS.
CamocrosiTenpHas padoTta ¢ y4eOHHKOM.
Orbéop W cpaBHEHHE MaTepHana II0
HECKOJIbKHM HCTOYHHKAM.

4.  Pacuemvr no
AHnam3 hopmyir.
XUMUYECKUM
ypasHenuam. Pemennie TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4.
Crnynranue oObsICHEHUN YUUTETIS.
5. Pacuemvr  no
AHnamu3 hopmyr.
XUMUYECKUM
ypasHenuam. Pemennie TEKCTOBBIX KOJIMUYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1aY.
Crnynranue 0ObsICHEHUH YUUTETIS.
6. Peaxyuu
Pabota ¢ pa3naTOYHBIM MaTepUaIOM.
DPA3NOANCEHUSL. .
Cnymanue oObsICHEHUI yUUTeNs.
CamocrosTenbHas padoTa ¢ yUeOHUKOM.
7. Peaxyuu
PaGora ¢ pa3naTouyHbIM MaTEepHAIOM.
coeouHeHusl. .
Craymanue oObsSCHEHUN YIUTEIS.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue oObICHEHUN YIUTEIS.
3ameuyeHusl. CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
Otbop ® cpaBHEeHHME Marepuaiza IIo
HECKOJIbKUM UCTOYHHKAM.
9. Peaxyuu | Cnymanve oObSICHEHUHN YIUTEN.
obmena. CamocrosTenbHas padoTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
10. Tunwi
PaGora ¢ pa3naTouyHbIM MaTepHaIOM.
XUMUYECKUX .
g Craymanue oObsCHEHUN YIUTEIS.
peaxyuil Ha
. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
npumepe  C80Ucme
6000bl.
11. 0Ob600wenue | Pabora B mapax.
sHanuii no meme | Pabota B rpymnmax.
«H3menenus, Pemenne 3anmau.
npoucxoosawue ¢ | IIpoBepka MoJydeHHBIX 3HAHUM.
gewecmeamuy. ITonroToBka K KOHTPOJIBHOU paboTe.
12.  Koumpoavnas | Pemienne 3aganuii KOHTPOJIBHON paOOTHI.
paboma No 4.
Ilpocmeiimue | 1. [lpaxmuyeckas
HabGmronenne  3a  1eMOHCTpanusiMu
onepayuu ¢ | paboma Nel. ———
séewecmeamu | Ilpuemoi ' .
i o6 OObsacHeHnre HaOMIOJaEMBIX SIBJICHUH.
Xumuueckuii | oopawjenus c
s pay [TocTaHOBKA OMBITOB ISl IEMOHCTPAIUH
npakmukym) |1a6opamopHuim K1accy
(5 u). 0bopydosanuem. '

BrinonHenue npakTHuecKon padoThlI.

2. Ilpaxmuueckas

HaoOmronenune 3a JEMOHCTPAIMSIMHU

Jatumk
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paboma  No2 YUUTETIS. TeMneparyp
Habniooenue 3a | OOBsCHEHUE HAOIIOJACMBIX SIBIICHUH. BI
2opsaueli ceeyoll. [TocTaHoBKa OMBITOB JJIsI IEMOHCTPAIUH | TUIATUHOBBIN
KJ1accy.
BrinonHeHne npakTuyeckoil paboThl.
3. Ilpaxmuueckas Haruuk
HaoOmronnenue 3a JIEMOHCTpAIHSIMHI .
paboma  No3 BBICOKOM
YUUTES.
Ananuz nouser u . TEMIEPATYP
OOBsicHeHrEe HAOIIOTAEMBIX SIBIICHH.
600bL. bl, JlaTumk
[TocraHoBKa OMBITOB I AEMOHCTpALUU
TEMIEPATYP
KJ1accy.
. Bl
Brimonnenue npaktuyeckoit paboThl. .
TUTATUHOBBIN
—U3MepeHue
TEMIEPATYP
Bl B
npoiiecce
o0yJeHus
nprueMaMm
BbIMIApUBaHU
s BOABI W3
00pasioB
MIOYBHI.
Hatuuk pH —
pH -
U3MepeHue
BOJIOPOIHOTO
MoKazarens
BBITSDKKU
pacTBopa
TIOYBHI
4.  Ilpakxmuuecxas Jatuuk
HabGmronenne  3a  1eMOHCTpanusiMu .
paboma  Ned BBICOKOM
VAUTEISL.
Ilpusnaxu o TeMneparyp
OObscHeHre HAOMIOJaEMBIX SIBJICHUH.
XUMUYECKUX bl, Jlaruuk
g [TocTaHOBKa OMBITOB IS JAEMOHCTpPAIIUN
peaxkyuil. TeMIeparyp
KJI1accy.
. BI
BrImonHeHne mpakTH4eckoi paboThl. .
TUTATUHOBBIH,
Haruuk pH —
MpU3HAKU
peakuuii 1o
U3MEHEHUIO
cpenbl
(peakrus
HEUTpaIn3all
1n)
5. Ilpaxmuueckas ONEKTPOHHBI
HaGnrogenne  3a  JI€MOHCTpaIUsIMH
paboma No5. e BECHI,
YUUTES.
Ilpueomosnenue . Habop
OObsicHeHrEe HAOIOTAEMBIX SIBJICHH.
pacmeopa caxapa u naboparopuu
ITocraHoBKa OMBITOB I AEMOHCTpALUU
pacuem e2o I'A
. KJI1accy.
Maccoeol  0oau 8 .
Brimonnenue npaktuyeckoil paboThlI.
pacmeope.
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Pacmeopenue.
Pacmeoppui.
Peakuuu
UOHHO20
oomena.
OKucnumenvn
0-
eoccmanosum
enbHble
peaxyuu(l1

u)

1. Pacmeopenue.
Pacmeopumocms
seuyecma 6 gooe.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Caymanue oObsSCHEHUN YIUTEIS.
CamocrosTenbHas paboTta ¢ y4eOHHKOM.

2. 3JIC. OchosHvle

nonooicenuss TO/[

Pabota ¢ pa3naTOYHBIM MaTepUaIOM.
Crnymranue oObsICHEHUH YUUTETIS.
CamocrosTenbHas padoTa ¢ yueOHUKOM.

3. Honnwvie
VPAGHEeHUsL.

AHanmu3 GopMmyi.

Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3ajad.
Caymanue oObICHeHUN YIUTEISL.

4.. Kucnomwi, ux
Kraccugpuxayus u
ceoticmaa.

Pabota ¢ pa3gaTouHBIM MaTEpHAIOM.
Caymanue oObsCHEHUN YIUTEIS.
CamocrositenbHas paboTa ¢ y4eOHHKOM.

5. Ocnosanus, ux
Knaccuguxayus  u
ceoticmea.

Pabota ¢ pa3naTOYHBIM MaTepUaIOM.
Crnyimranue oObsICHEHUH YUUTETIS.
CamocrosTenbHas padoTa ¢ yueOHUKOM.

6. Okcuowsi, ux
Kraccuguxayus  u
ceoticmaa.

Crnyimranue oObsICHEHUH YUUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.

7. Conu, ux
Kraccugpuxayus u
ceoticmaa.

Crnyiranue oObsICHEHUH YUUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.

8. Tenemuueckas

Pabota ¢ pa3naTOYHBIM MaTepUaIOM.

C6513b MmedxHcoy .

Crymanve 0OBbsSICHEHUH yUUTEIS.
Kaaccamu

CamocrosTenbHas paboTta ¢ y4eOHHKOM.
geujecms.
9. Oxucnumenvuo- | Caymanue oObICHEHUN YIUTEIS.
soccmanosumenvy | CaMocTosATENIbHAS pa00OTa C YUCOHUKOM.
ble peakyuu. Otbop ® cpaBHEHHE Marepuaiza IO

HCCKOJBbKHMM HMCTOYHHKAM.

10. Obobwenue u

Pabora B mapax.

JaTumk
BBICOKOM
TeMIeparyp
bl, Jlaruuk
TeMIeparyp
BI
TIJIATUHOBBIN
— o
TOPEHUIO
CKa3aHo
BBIIIIE,
Haruuk pH —
npu
U3yYEHUU
KHUCIIOT u
OCHOBAaHUU
(cpena
pacTBopa).
Jatuuk
3JEKTPOIPOB
OJIHOCTH -
U3y4eHUe
MPOBOJIUMOC
TH
pacTBOpoOB

cucmemamusayusi | Pabora B rpymnmax.

3Hanuti no meme « | Pemienue 3anau.

Pacmeopenue. [IpoBepka moy4yeHHBIX 3HAHUM.
Pacmeopur. [ToaroroBka k KOHTPOJILHOM padoTeE.
Peaxyuu  uonnoco

oomena. OBPy.

11. Koumponvnas | Pemienne 3agaHuii KOHTPOJIBHON paOOTHI.
paboma Ne 5
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Ceoiicmea 1. Ilpakmuueckas
HabGmronenne  3a  1eMOHCTpanusiMu
anekmpoaumo | paboma  Ne 6. ———
6 Honnvle peaxyuu. ' .
N OO0bsacHeHnre HaOMI0JaEMBIX SIBJICHUH.
XUMUYeCcKuii
¢ ) [TocTaHOBKa OMBITOB IS JAEMOHCTpPAIIUN
npaKmuKym
5 Y KJI1accy.
(44) BrinonHenue npakTHuecKon paboThlI.
2. Ilpaxmuueckas Jatuuk
HabGmionenne  3a  1eMOHCTpanusiMu
paboma  Ne 7. ——— TeMIlepaTyp
Venosus ' . bl
OObsacHeHre HaOMIOJaEMBIX SIBJICHUH. .
NpOMeKanusl TUTATUHOBBIN
[TocTaHOBKa OMBITOB IS JAEMOHCTpPAIIUN
XUMUYECKUX
g KJI1accy.
peakyuii  mexHcoy B .
BITIOJTHCHHUE MTPAKTUIECKON PaOOTHI.
pacmeopamu
INEKMPOIUMO8 00
KOHYa.
3. Ilpaxmuueckas Haruuk pH
HaGnrogenne  3a  JI€MOHCTpaIUsIMH
paboma  Ne 8. —
Ceoticmea kucrom, | oo ' 6 .
doe BCHEHUE HAOIIOIACMBIX SIBIICHUH.
OKCUO08,
. . | IlocraHoBKa OMBITOB AJISl IEMOHCTpAIIUU
OCHOBAHULL U cOoNell.
KJI1accy.
BrinonHeHne npakTuyeckoil paboThl.
4. Ilpakmuueckas
HaGnrogenne  3a  JI€MOHCTpaIUsIMH
paboma  Ne 9. —
Pewenue ' .
OObsicHeHrEe HAOIIOTAEMBIX SIBJICHH.
9KCNEepUMeHmMalbH
5 ITocraHoBKa OMBITOB I AEMOHCTpPALUU
bIX 3a0aH.
KJI1accy.
BrinonHeHne npakTuyeckoil paboThl.
3aknrouenue | 1.0b600wenue u | Pabora B mapax.
(4u4) cucmemamu3ayust Pabota B rpynmax.
3HaHUlL no | Pemenue 3anad.

VUeOHUKY XUMUu 34
8 knacc.

[IpoBepka moTy4eHHBIX 3HAHUM.
IToaroroBka Kk KOHTPOJILHOM padoTe.

2.0600wenue u
cucmemamu3ayus
3HAHUU no
VUEOHUKY XUMUU 3d
8 knacc.

Pabota B mapax.

Pabora B rpymmax.

Pemrenue 3amau.

[IpoBepka nosy4yeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM paboTe.

3. Umoecosas
KOHMPOIbHAS
paboma no xumuu
3a 8 kaacc.

Pemrenue 3aganuii KOHTPOIBHOM pabOTHI.

4. Ananuz
KOHMPOIbHOU
pabomul.  Paboma
HAO owudKamu.

AHanuz omuooK.

AHaM3 KOHTPOJIBHOW pabOTHI.
Pabora Hag ommbOkamm.
Permrenue 3agau.

Caymanue oObICHEHUN YIUTEIS.

9 KJIACC (68 YACOB)
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Hazeanue Tema ypoka. Ocnoenvie suowvl deamenvnocmu | Hcnonvzoean
paszoena, odyuarowuxcs ue
Konuyecmaeo 0bopyoosanu
yacog A yenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuka | Coymanue oObSICHEHUN YIUTEIIS.
xapakmepucmu | xumuyeckozo snemenma | CaMmocrosiTenbHass ~— pabora  C
Ka XumMu4eckux | Ha  OCHO8aHuu €20 | yieOHHKOM.
anemenmos (4 | nonooicerus ¢ | Pabora ¢ tabimuueit Mennesneesa.
u). Ilepuoouueckoti Pabota ¢ kaproukamu.
cucmeme . u.
Menoeneesa.
2. Xapaxmepucmuka | Cnymanue oObSICHCHUN YIUTENS.
xumuueckozo snemenma | CamoctosiTensHas ~ pabota ¢
Ha  OCHOBAHUU €20 | yYCOHUKOM.
NOJI0JICEHUS 6 | Pabora c Tabnurieit Meneneena.
Ilepuoouuecroii Pabota c kapToukamu.
cucmeme 1. u.
Menoeneesa.
3. Xapaxmepucmuka | Cnymanue oObSICHCHUN YIUTENS.
xumuueckozo snemenma | CamoctosiTensHas ~ pabota ¢
no KUCTOMHO- | YICOHUKOM.
OCHOBHbIM  ceoticmeam | Pabora ¢ Tadnuuein MeHneseesa.
obpazyemulx um | Pabota ¢ kapToukamu.
COeOUHEeHULL.
4. Ilepuoouueckuii | Cnymanue oObSICHCHUN YIUTENS.
3aKOH u | CamocrositensHass ~ pabota ¢
Tlepuoouueckasn YICOHHKOM.
cucmema  xumuyeckux | Pabota ¢ Tabnuueit Mennieneesa.
anemenmos  J[. M. | Pabora ¢ kapTOUYKamHu.
Menoeneesa.
Memannot (13 | 1. Ionoowcenue | Cnymanue OObSICHEHUI yUUTEINS.
y) Memannoe 6 | CamocrosiTenbHast ~ pabora  C
Ilepuoouuecroii YICOHHKOM.
cucmeme Pabora ¢ Tabnuueit Menaeneesa.
J. M. Menoeneesa u | Pabota ¢ kapToukamu.
cmpoeHue ux amomos.
2. Xumuueckue P Jatank
. abora c pa3aToYHBIM
ceoticmea Memalios. MaTepHATIOM. TeMIepaTyphl
Crnyuranue oObsICHEHUH YUUTETIS. THIATHHOBBIH
CamocrositennbHast ~ pabora ¢
YYCOHHKOM.
3. Tonyuenue | Crymanue OObSICHCHHIA yIUTEIS.
memannos.  Kopposus | CamocroarensHas  pabota ¢
Memanios. Y4EOHHUKOM.

Otbop u cpaBHeHHE Marepuana
110 HECKOJIBKUM UCTOYHUKAM.
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4. I]enounvie | Cnymanue oObSICHEHUN YUUTETIS. JaTuuk
Memannvl. CamocrosarenbHass ~ paboTa € | TeMIEpaTypsl
y4eOHUKOM. MJTATUHOBBIN
Otb0op W cpaBHEHHE Marepuaia
10 HECKOJIbKUM UCTOYHHKAM.
5. Il]enounvie | Pemenue 3amad.
Memainnvl. Pabota mo kapTo4kam.
Pemenue XUMHYECKHUX
YpaBHEHUI.
6. Bbepunnuit, macHui u
Pa6ora c pa3aToOYHbIM
wenoyHozemenvble
MaTepHaJIOM.
Memanol. .
Cnymanue oObsICHEHUI yUUTeNs.
CamocrosiTtennbHast ~ pabora  C
YICOHHKOM.

7. Bepunnuti, macnuti u

Pemenue 3amay.

wenoyHozemenphbie PaGota o kaproukam.

Memanuol. Pemenue XAMHYECKHUX
YpaBHEHU.

8. Anromunuii.
Pa6ora c pa3aToOYHBIM
MaTepuaIoM.
Crnyiranue oObsICHEHUH YUUTETIS.
CaMmocrosiTtennbHast ~ pabora  C
YICOHHKOM.

9. Antomunuil.

Pemenue 3agay.
Pabota o kaproukam.

Pemenue XUMHUYECKUX
YpaBHEHUH.

10. Kene3o. Caymanue oObsSCHEHUN YIUTEIS.
CamocrosiTenbHast ~ pabota  C
Y4EOHHUKOM.
OO0bscHeHnE Ha0JIFO JaeMBIX
SIBJICHUU.

11.  3akpenienue u | Pabota B mapax.

cucmemamu3ayusl Pa6ora B rpynmax.

3Hauull no 2naee nepeoti | Pemenue 3anay.

«Memannvl». [IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Koumponvnas | Pemienne 3agaHuii KOHTPOJBHOU

paboma Nel | paGoTHI.

«Memannwvi».

13. Ananuz | AHanu3 OMMOOK.

KOHMPONbHOU pabomul. | AHaTU3 KOHTPOJIBHOH paboTHI.

Pabora Hajg ommoOkamu.
Pemenue 3agau.
Crnynranue oObsICHEHUH YUUTETIS.
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Ceoiicmea Ilpaxmuueckas paboma JaTuuk
HaOmronenune 3a .
memannos u ux | Nel.  Ocywecmenenue BBICOKOM
. JIEMOHCTPAIUSIMHA YIUTEITSI.
coeounenuii Yenouku  XuMu4eckux TEeMITepaTyp bl,
. N O0bscHeHnE Ha0JIFO JaeMBIX
(xumuueckuii npespawyeHull. J—— JlaTumk
npakmuxkym)(3 ' TeMIepaTyp bl
P M. IToctaHoBKa OIBITOB JUIST patyp
y). IUTIAaTUHOBBINA —
JIEMOHCTPAIIMH KIIACCY.
. | I3MepeHue
Brimonaenue MPaKTUYECKON
TEMIEPATYpP bl
paboTHL.
MIepeXo/I0B
QUTOTPOITHBI X
MoauduKaIy i
CepHI;
HU3MEPECHHUE
TEMIEPATYpP bl
TIJIaBIICHUS
BEIICCTB.
Ilpakmuueckas paboma
p p HaOmronenune 3a
Ne2.  Ilonyuenue u
. . | IEeMOHCTpAISAMH YIUTETISI.
ceolicmea  coeOuHeHUl
OO0bscHeHnE Ha0JIFO JaeMBIX
Memanos. N
SIBJICHUI.
IToctaHOBKa OIBITOB JUIST
JIEMOHCTPAIIMH KJIACCY.
Brimonanenue MPaKTUYECKOU
paboTHL.
Ilpaxmuueckas paboma
ng P Habmonenue 3a
(]
o JIEMOHCTPAIUSIMHA YIUTEIISI.
DxcnepumenmanvHule
O0bscHeHnE Ha0JIFO JaeMBIX
3a0avu no N
SIBJICHUI.
PACNO3HABAHUIO u
IToctanoBKa OIBITOB JUIST
NOJIYUEHUIO Beljecma.
JIEMOHCTPAIIMH KJIACCY.
Brmonanenue MPaKTUYECKOU
paboTHL.
Hememannwt 1. Hememannvi: amomor | Ciayianve oObICHEHUN YIUTES. JaTuuk
(26 u) u npocmeie sewecmsa. | CamoctostenpbHass  paboTa ¢ | BBICOKOM
Kucnopoo, 030H, | YACOHHKOM. TEeMITepaTyp bl,
6030)X. Otbop um cpaBHeHue Marepuaina | JlaTuuk
10 HECKOJIbKMM UCTOYHUKAM. TEeMIIepaTyp bl
IUIAaTUHOBBINA —
U3MEPECHHE
TEMIEPATYpP bl
MIepeXo/I0B
QUTOTPOITHBI X
MoauduKaIy i
CepHI;
HU3MEPECHHE
TEMIEPATYpP bl
TIJIaBJICHUS
BEIICCTB.
2. Hememannw. | Pemenue 3amauy.
Xumuuecxkue ceoticmea | PaboTa 1mo kapTodykam.
HeMemaios. Pemenue XAMHYECKHUX
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YpaBHEHU.

3. Xumuueckue
Pabota c pa3aaTouHbIM
J/IeMeHmbl 6 KIemKaX
MaTepraoM.
JHCUBBIX OPSAHUIMOS. o
Craymanue oObsSCHEHUN YIUTEIS.
CamocrositenbHas ~ pabota ¢
Y4eOHHUKOM.

4. Booopoo. Pemenue 3amauy.
Pabora mo kapTo4kam.
Pemenue XUMHYECKHUX
YpPaBHEHUI.
5. I'anozenul. Crnyiranue oObsICHEHUH YUUTETIS.
CamocrosiTtennbHast ~ pabora €
YYCOHHKOM.
OOmbsicHeHne HaOJI01aeMBIX
SIBJICHU.
6. Coeounenus | Pemenue 3anau.
2aN02€H08. Pa6ota o kaproukam.
Pemenue XUMHUYECKUX
YpaBHEHUH.
7. Tonyuenue | Crymanue OObSICHCHHIA yIUTEIS.
2aN02€H08. CamocrositenbHast ~ pabotra  C
buonozuueckoe YIeOHUKOM.
3Hauenue u npumererue | OTOOp U cpaBHEHHE MaTepuaia
2ano2enos u UX | IO HECKOJIbKUM MCTOYHUKAM.
COeOUHeHULl.
8. Kucaopoo. Pabora c pa3IaTOYHBIM Iv[aTqHK
MaTeprajIoM. BbICOKOH
Craymanue oObSCHEHUN YIUTEIS. e
CamocrositenbHast ~ pabota  C Aarank
yeGHHKOM. TeMIepaTyp bl
IUIATUHOBBIA —
U3MepeHue
TEMIEPATyp bl
MEPEex0JI0B
AITOTPOTHBI X
MOUpUKAIH
CephI;
U3MepeHue
TEMIEPATyp bl
TUTaBIICHUS
BEIIIECTB.
9. Konmponvnasa | Pemienne 3a1aHuii KOHTPOJIBHOMN
paboma Ne?2 paboTHI.
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10. Cepa.

Crnyiranue oObsICHEHUH YUUTETIS.

CamocrositennbHast ~ pabora ¢
YYCOHHKOM.

OOmbsicHeHUE HaOITI0TAEMBIX
SIBJICHUM.

Jatank
BBICOKOH
TEeMITepaTyp bl,
Jatuuk
TEeMIIepaTyp bl
IJIATHHOBBINA —
HU3MEPECHHE
TEeMIlepaTyp bl
MepeXo/I0B
AJUIOTPOITHBI X
MoauduKay i

CepHI;
U3MepeHue
TEMIEPATYp bl
TUTaBJICHHS
BEIIIECTB.
11. Coeounenus cepvi. | Cryiianue oObSICHEHUN YUUTEIIS.
CamocrositennbHast ~ pabora ¢
YYCOHHKOM.
OT0op W cpaBHEHHE MaTrepuana
110 HECKOJIbKUM HCTOYHHKAM.
12. Cepnas kucioma. Crnymanue 0ObSICHCHHI yIUTEIS. Hatuuk
CamocrositenbHass  pabora ¢ | pH
Y4EOHHUKOM.
O0bscHeHnE Ha0JIFO JaeMBIX
SIBJICHUM.
13. Azom. Permrenue 3agau.
Pabota mo kapTo4kam.
Perienune XUMHYECKHX
YpaBHEHU.
14. Ammuax. Crnyiranue oObsICHEHUH YUUTETIS. JaTuuk
CamocrosarenbHass ~ pabora ¢ | pH
YYCOHHKOM.
OOmbsicHeHne HaOJI01aeMBIX
SIBJICHU.
15. Conu ammoHus. Caymanue oObICHEHUN YIUTEIS.
CamocrosTenbHass ~ pabota ¢
Y4EOHHUKOM.
OO0bBscHeHnE HaOJIFOJaeMBIX
SIBJICHU.
16. Kucnopoounwvie | Cnyimianue oObsICHEHUN YIUTETIS.
CcOeOuHeHus azoma. CamocrositennbHast ~ pabora €
YICOHHKOM.
Ot0op W cpaBHEHHE MaTrepuana
110 HECKOJIbKUM HCTOYHHKAM.
17. Docgop u eeo Pabora c pa3IaTOYHBIM Aarank
COeOUHEeHUsL. TeMITepaTypbl
MaTepHAIIOM. .
Craymanue oObSCHEHUN YIUTEIS. TIaTHHOBLIM
CamocrosTenbHass  pabota ¢
Y4EOHHUKOM.
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18. @ocgop u eco | Pemenune 3amau.

coeouHeHus. Pabora o kaproukam.
Pemenue XUMHYECKHUX
YpaBHEHUI.

19. Venepoo. Crnyiranue oObsICHEHUH YUUTETIS.
CaMmocrosiTtennbHast ~ pabora  C
YYCOHHKOM.
OOmbsicHeHnE HaOJI01aeMBIX
SIBJICHU.

20. Kucnopoonwie | Pemenue 3anau.

coeduneHus yenepooa. | Pabota mo kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHUH.

21. Kpemnuii u eco | Ciymnianue oObsICHEHUH yaUTEIS.

COeOUHEeHUsL. CamocrosiTenpHass ~ pabora €
Y4EOHHUKOM.
OO0bscHeHnE Ha0JIFO JaeMBIX
SIBJICHU.

22. Cunuxamnasn | CiymaHue oObSICHCHUH YIUTEIIS.

NPOMBIULTIEHHOCTb. CamocrositennbHast ~ pabora  C
YYCOHHKOM.

OT0op W cpaBHEHHE MaTrepuana
110 HECKOJIbKUM UCTOYHHUKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

Pabora B mapax.

Pabota B rpynmax.

Pemenne 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

24. Obobwarowuii ypox

Pabora B mapax.

no meme | Pabota B rpymnrmax.

«Hememannwvi». Pemenne 3anmau.
[IpoBepka moTy4yeHHBIX 3HAHUM.
IlogrotoBka K  KOHTPOJIBHOM
pabore.

25. Konmponvnas Pemenue 3aJjaHA

paboma Ne 3. KOHTPOJIBHOW PaOOTHI.

26. Ananuz | AHanu3 OMIMOOK.

KOHMPONbHOU pabomul. | AHATU3 KOHTPOJIBHOH paboTHI.

Pabora Hajg ommoOkamu.
Pemenue 3agau.
Crnynranue oObsICHEHUH YUUTETIS.

Ceoiicmea
HeMemaioe u
ux coeounenuii

(3 u).

Ipaxmuueckas paboma
Nod.

DKcnepumenmanvHoie
3a0a4u no meme
«llooepynna
KUCTOPOOAy.

HaoOmonenue 3a
JTEMOHCTPALMSMU yUUTEIIS.
OObscHEHUE HaO0JII01aeMBIX
SIBIICHUH.

IlocTranoBka OIIBITOB JUTSt
JIEMOHCTPAIIMH KJIaccy.
Brimosinenue MPaKTUYECKOU
paboTHI.
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Ilpaxmuueckas paboma

oS HaOmronenune 3a
(]
o JIEMOHCTPAIUSIMHA YIUTEIISI.
Oxcnepumenmanvhvie
OO0bscHeHnE Ha0JIFOJaeMBIX
3a0ayu no meme .
SIBIICHUH.
«llooepynnvl  azoma u
[TocranoBka OTIBITOB TUISE
yenepooay.
JIEMOHCTPAIIMH KIIACCY.
Beinonnenue MPaKTUYECKON
paboTHL.
Ilpaxmuueckas paboma DIEeKTp
Hao0mronenune 3a
Noé6. Ionyuenue, OHHBI € BECHI,
JIEMOHCTPAIUSIMHA YIUTEIISI.
cooupanue u Habop
OO0bscHeHnE Ha0JIFO JaeMBIX
pacnosHasanue 2a308. . naboparopun
SIBIICHUH.
'MA
[TocranoBka OTIBITOB TUISE
JIEMOHCTPAIIMH KIIACCY.
Beinonnenue MPaKTUYECKON
paboTHL.
Opzanuueckue | 1. Ilpeomem | Cnymanue oObSICHEHUN YIUTES.
eéemgecmea (13 | opeanuueckoii xumuu. CamocrositennbHast ~ pabora ¢
y) y4eOHUKOM.
Ot0op W cpaBHEHHE MaTepuana
10 HECKOJIbKUM UCTOYHHKAM.
2. Ilpedenvuvie | Cnynianue oObICHEHUH yIUTEIIS.
Y21e8000p00bi. CocraBnenue XUMHUYECKHUX
dbopmyL.
Pabota B mapax.
Pabora y mockwu.
3. Henpeoenvnvie | Cnymanue oObSICHEHUN YIUTENS.
Y21e8000p0o0bL. CocraBnenue XUMHUYECKHUX
dhopmyi.
Pabora B mapax.
Pabota y nockwu.
4. Cnupmoei. Crnymanue 0ObSICHCHHIA yIUTEIS. HaTtuuk
CamocrositenbHass ~ pabora ¢ | pH
Y4EOHHUKOM.
Otbop u cpaBHeHHE Marepuana
10 HECKOJILKUM UCTOYHHKAM.
J. Ilpeoenvubie | Cnymanne 0ObsICHEHUN YUUTEIIA. JaTuuk
0OHOOCHOBHbIE CocraBnenune xumuueckux | pH

KClp60H06bl€ Kucionibol.

dhopmyi.
Pabora B mapax.
Pabota y nockwu.

6. Cnooicnvle 2¢hupul.

Caymanue oObSCHEHUN YIUTEIIS.

Kupeol. Cocrapienue XUMHYECKUX
dbopmyL.
Pabota B mapax.
Pabora y mockwu.
7. Amunokucnomel u
Pabota c pa3gaTouHbBIM
benxu.
MaTepraIoM.
Craymanue oObICHEHUN YIUTEIS.
CaMmocrosiTennbHasi ~ pabota  C
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YYCOHHKOM.

8. Amunoxucromer u
oenku.

Caymanue oObSCHEHUN YIUTEIS.
CocraBieHue XUMHYECKHX
dbopmyL.

Pabota B mapax.

Pabora y mockwu.

9. Venesoowt.

Crnyiranue oObsICHEHUH YUUTETIS.
CocraBnenue XUMHUYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.

10. Honumepei.

Craymanue oObCHEHUN YIUTEIIS.
CocraBieHue XUMHYECKHX
dbopmyL.

Pabota B mapax.

Pabora y mocku.

11. Obobwarowuil ypox
no meme
«Opeanuueckue
sewecmeay.

Pabota B mapax.

Pabora B rpymmax.

Pemrenne 3amau.

[IpoBepka nosy4yeHHBIX 3HAHUM.
[TonroToBka K  KOHTPOJBHOMU
pabore.

12. Konmponvnasn
paboma Ne4.

Pemenne 3agaHuil KOHTPOJIBHOM
paboTHI.

13. Ananuz
KOHMPOTILHOU pabombi.

AHanus3 omuooK.

AHaM3 KOHTPOJIBHON pabOTHI.
Pabora Hag ommbOkamm.
Pemrenue 3agau.

Caymanue oObsCHeHUN YIUTEIISL.

3akpennenue

(6w)

1. Ilepuoouuecxuii
3aKOH u
Ilepuoouueckasn
cucmema  XUMUYECKUX
2NleMEeHMOo8 .
Menoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxyuu.

4. Knaccoer xumuueckux
coeouHeHul 6 ceeme

1.

Pabota B mapax.

Pabora B rpymmax.

Pemrenne 3amau.

[IpoBepka nony4yeHHBIX 3HAHUM.
[TonroToBka K  KOHTPOJBHOMU
paborte.

5. HUmoeosas
KOHMPOAbHAsSL paboma.

Penrenue 3aJaHUN

KOHTPOJILHON paboTHI.

6.Ananuz KOHMpONbHOU
pabomul.

AHanu3 omuooK.

AHaM3 KOHTPOJIBHOW pabOTHI.
PaGora Hag ommbOkamu.
Permrenue 3agau.

Caymanue oObICHeHUN YIUTEISL.
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