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IlosicHuTeILHAS 3aNMUCKA

PaGouast mporpamma mo xumun Juist 8-9 kjaaccoB pa3zpaboTaHa Ha OCHOBE (hefepaabHOTO
rocyaapcTBeHHOTo oOpa3oBaTenbHOro cranmapra OOO, obpazoBatenbHOl mporpaMmmbel MBOY
COMI c. ITaceroBo ¥ MpUMEPHOM MPOTrpaMMbI MO XUMHUHU, a TaK € Ha OCHOBE aBTOPCKOMU
yaeOHo# nporpammsel O.C. ["'abpuernsHa.

Ha 6a3e mnenrpa «Touka pocTta» oOecnedynBaeTcsl peanusanus 00pa30BaTEIbHBIX
[IpOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBiIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpEOOBAaHUSAMM 3aKOHOJATEIbCTBA B cdepe o0pazoBaHUd U € Y4ETOM
pekomennanuii denepanbHoro omneparopa ydeOHoro mnpeamera «Xumusi». OOpaszoBaTesbHAsS
IIporpaMMa I03BOJIIET UHTETPUPOBATh PEaIU3yeMble MOAXOMAbI, CTPYKTYPY U COAEp)KaHUE IpU
opranu3anuu o0y4eHus XuMuM B 8—9 kiaccax, BBICTPOCHHOM Ha 0a3e JII000ro M3 JTOCTYITHBIX
yueOHO-MeToanueckux  koMmiuiekcoB (YMK). Hcnonb3oBanue obGopymoBanusi «Touka
poctay» npu peanuzanuu nanHoil OIl no3BosseT co3aaTh yCaoBUs:

. JUISL PACIIMPEHUS COIEPIKAHUS IIKOIBHOTO XUMHUYECKOTO 00pa30BaHMS;

. JUTS. TIOBBIIICHUS] TIO3HABATENIFHOW AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-
Hay4YHOI obnacTu;

. JUI  Pa3BUTUS JIMYHOCTH peOEHKa B Tmporecce OOydeHHsS XHMHH, €ro

crocoOHocTell, (OPMUPOBAHUS U YAOBIETBOPEHHUS COIUAIBHO 3HAYUMBIX HWHTEPECOB U
oTpeOHOCTEHH;

. UIsE paboThl € OAApE€HHBIMH IIKOJbHUKAMHU, OpraHU3allMd WX pPa3BUTUS B
pa3nu4YHBIX 007aCTAX 00pPa30BATEIBHON, TBOPUECKOU IS TETLHOCTH .

O01mas xapakTepuCcTUKA Y4e0HOr0 npeamMera « XuMusi»

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK pacrpocTpaHuja CBOE BIIMSHUE Ha
Bce O0OJaCTH YEJOBEYECKOTO CYIICCTBOBAHHWS, 3ajaja HOBOE BHJCHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOU KYJIbTYphI, HEOOXOIUMBIM YCIIOBHEM JKU3HH OOIIECTBA:
3HAHUE XUMHUH CIY)KAT OCHOBOM Juisi (opMUpOBaHUS MHPOBO33PCHHS 4YEIIOBEKa, €ro
MPEICTABIICHUI O MaTepUAIBHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
MPEACTABICHUSI O B3aWMOIIPEBPAIICHHUIX HSHEPTMM U 00 DBOJIONMHU BEIIECTB B MPHUPOIE;
COBPEMECHHAsI XMMUS HaIpaBlieHa Ha PEIICHHE TI00ANBHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS
YeJI0BeUYeCTBA — CHIPbEBOM, DHEPreTHYECKOW, MHINEBOM W HSKOJOTHYECKOW O€30MacHOCTH,
mpo0JieM 3/IpaBoOXpaHeHus. B yCIIOBUSX BO3pACTAIONIEro 3HAYCHUS XMMHHU B )KH3HH OOIIECTBA
CYILIECTBEHHO MOBBICKJIACH POJIb XMMHUYECKOro oOpa3oBaHus. B miaHe conuanmu3anuu OHO
SBJIICTCS OJHMM W3 YCJIOBHA (OPMHUPOBAHWS HHTEIUICKTa JUYHOCTH W TapMOHUYHOTO ¢
pazButus. COBpEMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHHMsS HEOOXOIUMBI IS MPUOOpPETECHUS
OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIIOLIETO YBEPEHHO TPYAUTHCA B COLIUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTI'000Opa3HOM >KU3HHM OOIECTBA, AN OCO3HAHUS BaXXHOCTU Pa3yMHOTO
OTHOIIEHUSI K CBOEMY 3JIOPOBBIO U 3[I0POBBIO JPYIUX, K OKPYKAIOIIEH MPUPOIHON cpene, Ais
TPaMOTHOI'O MOBEACHUS MPU UCIIOJIb30BAHUN PA3IMYHBIX MAaTEPUAIOB U XUMHUYECKHUX BEIIECTB B
TOBCETHEBHON KM3HU XUMHUYECKOe 00pa3oBaHHWE B OCHOBHOM IIKOJE SIBJISETCS 0A30BBIM IO
OTHOIIICHUIO K CHUCTEME OOIlero XuMmmuueckoro obOpazoBanus. [I03ToMy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO pealu3yeT MPHUCYIIHE OOIIeMy XUMHUYECKOMY OOpa30BaHMIO KITIOUEBHIE
LIEHHOCTH, KOTOpbIE OTPaXalOT TOCYJApPCTBEHHBIE, OOIIECTBEHHBIE W WHIUBUAYaJIbHbIE
MOTPEOHOCTU. DTUM OMNpPENEsSeTCsl CYHIHOCTh OOIIeH cTpaTeruu OOy4YeHHUs, BOCIUTAHUA U
pa3BUTHSL 00YUYAIOIIMXCSI CPEeACTBAMU ydeOHoro mpeamera «Xumus». M3ydyenue npeamerta: 1)
crocoOCTBYeT (POPMUPOBAHUIO €CTECTBEHHOHAYYHOM KApTUHBI MHPA, JOCTIKEHUIO OO0IIeH u
(YHKIIMOHATBHONW TPAaMOTHOCTH, Ja€T BO3MOXKHOCTH JIJISI CAMOPA3BUTHUS JIMYHOCTH. 2) BHOCHUT
BKJIaa B (OPMHPOBAHHME MBIILIIEHUS U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOM Y4eOHOM eI TeNbHOCTH, YIKCIIEPUMEHTANILHBIX U UCCIIEIOBATENILCKUX YMEHUH,
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HEOOXOJMMBIX KakK B IOBCEJHEBHOM >XU3HHU, TaK M B MPO(ECCHOHATBHON NesTeIbHOCTH; 3)
3HAKOMMT CO CHEeUM(PUKON HAYYHOT'O MBILIUICHHUS, 3aKJIaIbIBA€T OCHOBHI 1I€JIOCTHOTO B3TJIsAa Ha
€IMHCTBO TPHUPOJBI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM 3TanmoM B (HOpPMUPOBAHUH
€CTEeCTBEHHO-HAYYHOH TpaMOTHOCTH TOJPOCTKOB; 4) cmocoOCTBYyeT  (HOPMUPOBAHHIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAY4YHbIM 3HAHMSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE MOJIPOCTKOB

Ha3Bannble HampaBiieHUsT B OOYYeHMH XHMHUU OOECHEeUYMBAIOTCS  CHelU(UKOi
COZIEpKaHUs MpPEIMeTa, KOTOPBIM SBISAETCS NENArOrMYecKd adanTUPOBAHHBIM OTPaXKEHUEM
0a30BOil HAyKuM XMMHU Ha ONpeenéHHOM dTarne e€ pa3BuTHi. Kypc XuMUM OCHOBHOM HMIKOJBI
OpPHEHTUPOBAaH HAa OCBOEHHE OOYyJarOIIMMHUCS OCHOB HEOPraHMYECKOW XMMHMU M HEKOTOPBIX
MIOHATUH M CBEJICHUI 00 OTJENBHBIX 00bEKTaX opraHndeckoid XuMuu. CTpyKTypa CoJepKaHHs
npeaMera copMUpoBaHa Ha OCHOBE CHCTEMHOIO Mojaxoia K ero usydenuro. CopepiaHue
CKJIaIbIBAETCSl U3 CUCTEMBI TIOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI TOHITHH
0 Xxumuueckoil peakumu. OOe 53TH CUCTEMBI CTPYKTYPHO OpIaHM30BaHbl 10 MPUHIMILY
IIOCJIEIOBATENIBHOIO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETUYECKMX IPEACTaBICHUM DPAa3HOIO
YPOBHS: aTOMHO-MOJIEKYJIIDHOTO YYE€HHMs KaK OCHOBBI BCErO €CTECTBO3HAHUSA, YPOBHS
nepuoauueckoro 3akona JI. . MenneneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YIEHUS O CTPOCHUHU
aToMa M XMMHUYECKOM CBSA3M, MPEJCTABICHUN 00 3JIEKTPOJIUTHYECKON JUCCOIMALMU BEIECTB B
pactBopax. TeopeTnueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH IOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IOCIENOBATEIbHO OT OJHOIO YPOBHA K JpYyromy,
BBITIONTHSASL (DYHKUMU OOBSCHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOrO TIPUMEHEHUS M IIOJyYEHUs M3y4aeMbIX BellecTB Takas opraHusanus
COJIEpKaHUs Kypca CIIOCOOCTBYET TMPEJCTABICHUIO XUMHUYECKON COCTaBIAIONICH HaydHOU
KapTHHBl MUpPA B JIOTUKE €€ CUCTEMHOH mpuponbl. TeM cambIM o0ecrieunBaeTcs BO3MOKHOCTh
1U1st GOPMUPOBAaHUS y 00yUaIOIUXCsl [IEHHOCTHOI'O OTHOLIEHUS] K HAYYHOMY 3HaHHUIO U METOJIaM
NIO3HaHUs B Hayke. BakKHO Taxke 3aMETHTh, UTO OCBOCHHE COJEPKAaHUS Kypca IPOUCXOAUT C
MIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEeHHBIX KypcoB: «Okpysxkaroummui mup», «buonorus. 5—7
Kyacce» U «dusuka. 7 Kiacey.

Jannas oOpazoBaTenbHast IpOrpaMMa 00ECIIEYNBACT YCBOCHHE YYAIIUMHUCS BaKHEUIITHX
XMMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (OPMUpPYET NpEICTaBICHHE O POJIM XHUMHUHU B
OKPY’KaIOIlleM MHPE U KU3HHU 4esloBeka . [Ipu 3TOM OCHOBHOE BHUMAHME YIEISETCS CYIIHOCTH
XMMHMUYECKHX pEeakUUid M MeTojaM HX ocymecTsieHuss . OIHMM M3 OCHOBHBIX IPHHILUIIOB
MIOCTPOCHMS MPOTPAMMBbI SBJISAETCS MHPUHLUI JOCTYIHOCTH . DKCHEPUMEHTAJbHbBIE JIaHHBIE,
IIOJIYYEHHBIE YYaUIUMMCS NIPU BBIIOJHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJIIIOT Y4alllUMCs
CaMOCTOSITEJIBHO JI€JaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . Ilonxonsl, 3ajI0)KEHHBIE B
COJIepXKaHUE MPOrpaMMbl Kypca, CO3Jal0T HEOOXOTUMBIE YCIIOBHS JUJIsl CUCTEMHOTO YCBOEHUS
yUYalIMMHCSI OCHOB HayKH, JIJIsi 00eCledyeHrs pa3BUBAIOIIETO M BOCIUTHIBAIOIIETO BO3IEUCTBUS
o0y4eHMs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HAHHsI TOJKHBI CTaTh OCHOBOI CHCTEMBI
yOexaeHUI HIKOJIbHUKA, HEHTPAIbHBIM SJPOM €r0 HAYYHOI'O MUPOBO33PEHUS .

esun 1 0cO0EHHOCTH U3yUYeHHs Y4eOHOT 0 IpeaMeTa

K nHampaBiieHHIO TNEpBOCTENIEHHOW 3HAUYMMOCTH MpPU pealnu3aluu 00pa30BaTEIbHBIX
bynkumii npenMera  «XUMHS» TPAAUIIMOHHO OTHOCST (OPMHUpPOBAHHWE 3HAHWW OCHOB
XMMHUYECKON HayKH KaK 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, IMPAKTUUECKOH JesITeTbHOCTH
YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KyJBTYpBL. 3ajada IpeIMeTa COCTOUT B
(OpMHUPOBAHUU CHUCTEMBl XMMHUYECKHX 3HAHUM — BaKHEHIIUX (DaKTOB, MOHATHUN, 3aKOHOB U
TEOPETUYECKUX MOJ0XKEHUH, TOCTYIMHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, A3blKa
HayKH, 3HAHUI O HAay4HbIX METOJAaX M3yueHHUs BELIECTB M XUMUYECKHUX DPEaKIHM, a TaKKe B
(OpMHUPOBAHUU U PA3BUTUU YMEHHUH U CIIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHUEM,
HAONMIOZICHWEM W  TPOBEIEHUEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJEHUEM TpaBUil
Oe3omacHoro oOpalleHHus ¢ BellecCTBaMU B IOBCEIHEBHOM kM3HM. Hapsany ¢ stum nenu
U3Y4YEeHHs I[IpeiMeTa B MpOrpaMMe YTOYHEHbBl M CKOPPEKTHPOBAHBI C YUYETOM HOBBIX
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MIPUOPUTETOB B CHCTEME OCHOBHOro obOmiero obpazoBanusi. CeromHss B 00pa3oBaHHM 0C000
3HAYMMOM TPHU3HAETCS HAINPABICHHOCTh OOYYCHMs Ha Pa3BUTHE W CaMOPa3BUTHE JIMYHOCTH,
(dopmupoBaHue €€ UHTEIUIEKTa U 001 KyabTypbl. O0yueHHe YMEHHIO YYUTHCS U MPOJOIKATh
cBO€ 00pa3oBaHHWE CAMOCTOATEIBHO CTAHOBUTCSA OJIHOM W3 BaKHEHIIMX (PYHKIUN YICOHBIX
MIPEIMETOB.

B cBsi3u ¢ 9TUM TIpH M3YYEHUH MIPEMeTa B OCHOBHOM IIKOJIE JOMUHHPYIOIIEe 3HAUCHUE
npuoOpenu Takue e, Kak:

* (hopMupOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPY/AHUYECTBY, CAMOCTOSITCIIbHOMY MPHHATUIO PEIICHWH, CHOCOOHOM aJanTHpOBAaTHCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

* HaNpaBJIEHHOCTh OOYYEHUS Ha CHCTEMaTHMYeCKOe TPUOOIIEHHE yyamuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJNbHOM  JEATENbHOCTH, HAy4YHBIM  METOJaM  IO3HaHUS,
(hopMUPYIOIIUM MOTHBAIIHUIO U PAa3BUTUE CTIOCOOHOCTEH K XUMUM;

» obecrieueHHEe YCJIOBHH, CIOCOOCTBYIOIIMX NPUOOPETCHHUIO OOYYAIOIIMMHUCS OTIBITa
pa3HooOpa3HON NeATeNbHOCTH, TO3HAHUS M CaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHHE ISl Pa3IMUHbIX BUAOB JESATEIbHOCTH;

* (¢opMHpOBaHHE YMEHHUH OOBACHATH W OICHMBATH SBJICHHS OKPYKAIOIIETO MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, TOTYYCHHBIX IPU U3yYECHUH XUMUMH;

* (popmupoBanme y 00y4aromuxcs ryMaHUCTUIECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWM A1 BBIPAOOTKU SKOJOTHYECKHU LeJeco00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXKAIOWIEH MPUPOIHOMN
CpeIbl;

* pa3BUTHE MOTHBAlMM K OOYYCHHIO, CIIOCOOHOCTEd K CaMOKOHTPOIIO |
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY PO U HATTPABIICHHOCTH JAIBHEUIIIETO O0YICHHUS.

MecTo yuyeOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHE
B cucreme o6mero oOpa3oBaHus «XuMHS» TpU3HAHA OO0S3aTENbHBIM Y4€OHBIM
MPEeIMETOM, KOTOPBI BXOAWT B COCTaB MpeaAMETHOH obnactun «EcTecTBeHHO-HAaydHBIC
npeaMeTbl». Y4eOHbIM IUIaHOM Ha e€ u3ydeHue orBeneHo 138 yueOHBIX yacoB — 1o 2 4 B
Hezemo B 8 ¥ 9 Ki1accax COOTBETCTBEHHO.

Conep:xxanmne o0pa3oBaHus M0 rogaM 00y4eHus

(mpakTuyeckas 4acThb y4eOHOro coJiepyKaHus npeaMera yCcHJIeHa
MaTepuaJbHOTEXHUUECKOW 0a3oi meHTpa «Todka pocray, HCIONB3YEeMOTO IS pealu3aluu
00pa30BaTeNIbHBIX MIPOrPAMM B paMKax MpenoJaBaHus XUMHUN)

8 KITACC 2022/2023 yueonwlit 200

Beeoenue

Uto nzyuaet xumus. [IpocTeie u cioxHble BemecTBa. CBOWCTBA BEIIECTB. XUMHUUYECKUN
QJICMCHT. cDOprI CYHICCTBOBAHHUA XUMHNYCCKOI'0 3JICMCHTA. XHUMHUYECKHE SABJICHHUA, UX OTJINYHUC
oT ¢u3uueckux siBiaeHu. J[OCTI)KEHHS XMMHMHM W MX NpPaBHIbHOE HCIOJIb30BaHMe. McTopus
BO3HHMKHOBCHHA U PA3BUTHUA XUMUMU. Poin oreuecTBEHHBIX YUYCHBIX B CTAHOBJICHUU XUMHAYECKOU
Hayku. OCHOBHbIE 3aKOHBI XuUMHUHU. OOIIee 3HAKOMCTBO CO CTPYKTYpOiHl MNEepHOANMYECKOMN
Tabmumpl: nepuoasl U rpymmel. Tabmuma J[.M. MenneneeBa kak crpaBoYHOE MocoOue s
MOJy4eHUs] CBEIACHUM O XHMHUYECKHX 3JieMeHTaX. (OO0o3HaueHHe XHMHUYECKUX DJIEMEHTOB.
[IponcxoxxaeHne Ha3BaHUN XUMHYECKHX 3JeMeHToB. Tabmuma MeHaeneeBa Kak CHpaBOYHOE
nocoOue I MOJIy4eHUs] CBECHUN 0 XUMUYECKUX AJIeMEHTax. XuMudeckas ¢popmyina, HHIEKC,
KOd(pGUIMEHT: 3amucu U uyTeHne Gopmyi. Macca aromoB U Mojekysl. OTHOCUTENbHAS aTOMHAs
macca. OTHOCUTeNbHAs MOJEKyIspHas Macca. PacueT MaccoBOil HOIM XMMHYECKOTO AJIEMEHTa
1o (popmyie BelecTna.

Amomul Xumuueckux r1emMenmos



Jloka3zarenbcTBa CIOXHOCTH CTpoeHust aroMmoB. OmnbiThl Pesepdopma. Ilnanerapnas
MOJIeNIb CTPOEHHUS AaTOMOB. XapaKTepUCTHKA HYKJIOHOB. B3auMOCBS3b MNOHSTHIA: NPOTOH,
HEUTPOH, MaccoBoe uucio. COBpPEMEHHOE OIpPEIEICHUE MOHITHS «XUMUYECKUH DIIEMEHT.
W3MmeHeHus, mpouCXOAsIIMe ¢ YUCIOM MPOTOHOB, 3JIEKTPOHOB M HEUTPOHOB B COCTaBE aTOMOB
XMMHUYECKHX JJIEMEHTOB. M30TOombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOTO 3JIEMEHTA.
XapakTepucTuka 3J1eKTpoHOB. CTpoeHHe 3JIEKTPOHHBIX 000J04YeK aTOMOB 3eMeHTOB. [loHsTHe
O 3aBEPLICHHOM M HE3aBEPLUEHHOM AJIEKTPOHHBIX (PHEPIreTUYECKUX) YpPOBHsX. Pacmonokenue
JJIEKTPOHOB HAa DHEPreTMYECKUX YPOBHSIX, aTOMbl METaUIOB M HeMeTauloB. HoHbI
MIOJIOKUTENIbHBIE U OTpHIaTenbHble. [lonaTtue nona. Monsl, 00pa3oBaHHbIe aTOMaMH METAJJIOB U
HeMmeTaioB. [loHsTHE 00 MOHHOW CBS3M, CXEMbI 00pa30BaHWsS MOHHBIX COeMUHEHUN. CXEMBI
00pa30BaHUs MOJIEKYJ. DJEKTPOHHbIE M CTPYKTypHBIE (popmyinbl. KoBaneHTHass mossipHas H
HeToJIsIpHas XuMudeckue cBsa3u. Cxembl oOpazoBanus Mosiekyn coenunennit (HCI, H,O, NH3 u
Ip.). DIEKTpOHHBIE M CTPYKTypHBIE (hopMyibl. CxeMbl 00pa30BaHUS JABYXAaTOMHBIX MOJIEKYI
BOZOPOJA, XJIOpa, Cepbl, a30Ta W Jp. DIEKTPOHHBIE M CTPYKTypHbIE (opmynbl. KpaTHOCTh
XUMHUYECKOW CBsI3U. [loHATHE O MeTayuMueckor cBsi3U. EauHasg mpupoga XMMHUYECKOM CBSI3H.
[Tonsitue 006 arom-uoHax. IloHsTHe 00 00OOIIECTBICHHBIX JJIEKTPOHAX. BrImoaHEHNE
yIIpa)KHEHH, TIOATOTOBKA K KOHTPOJIBHOH padoTe.

Ilpocmute eéewecmea

XapakTepucTUKa TOJIOKEHHSI 3JIEMEHTOB-META/NIOB M HeMeTaioB B llepmonnyeckoit
cucteme. CtpoeHue ux aToMoB. DHU3UYECKHE CBOICTBA METAIJIOB M HEMETAIJIOB — IMPOCTHIX
BellecTB. PacyeT OTHOCUTENBHOM MOJEKYJISIpHOM Macchl (IMOBTOpeHHue). AJIOTponus Ha
npumMepe ojoBa, (ocdopa, Kuciopoga u yriepona. KommuecTBo BellecTBa M €IUHHUIBI €rO
U3MEpEHUS: MOJIb, MUJUIMMOJIb, KMJIOMOJb. [locTostHHAst ABoraapo. Pacuer MoseKylIsipHbIX Macc
BEIIECTB MO HX XUMHUeCKUM (opmynam. MunnumonspHas ¥ KWIOMOJSpHAas MacChl.
BrimonHeHue yrnpaxHEHUH ¢ UCIIOJIb30BAHUEM MOHATHH «IIOCTOSIHHAsE ABOTaIpo», «KOJIHMYECTBO
BEIIECTBA», «Macca», «MoysgpHas Mmacca». OO0o0OIleHHWEe U 3aKperyieHHe 3HAHUW 10 Teme
«KonmnuecTBo BeliecTBa», pelleHne 3KCIepUMEHTaNbHbBIX 3a/1a4y. [loHsTHE 0 MOISIpHOM 00bEeMe
razoB. HopmanbHble ycnoBusa. MMWITUMOISPHBIA W KUJIOMOJSIPHBIM 00beM. BrimonmHeHue
YIPaXHEHUH C HCIHOJB30BAHUEM TMOHATHH «MOJSIPHBII O0BEM», «KOJIMUYECTBO BEIIECTBAY,
«Maccay, «MoJsipHas maccay. O0o01IeHre 1 3akperyieHre 3HaHui Ha TeMy «MOoIspHBIA 00BeM
ra3oBy, pellieHre SKCIIEPUMEHTAIBHBIX 3a7a4. O000IIeHIE U CUCTEMaTU3alksl 3HaHui. Pemenue
3a/1a4 U yIpaXHEeHHUH ¢ UCTIOb30BAHUEM TTOHATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIA 00BEMY», «TIOCTOSTHHAsT ABOTAIpO».

Coedunenusn Xumuueckux 371eMeHmos

[lonarue o crenenu okuciaeHus. OmnpeneneHUe CTENEHU OKHUCIEHUA M0 (GopMyam
coequneHuit. CocraBieHue (opMyn OWHAPHBIX COEIMHEHMH, OOMMH crmocod MX Ha3BaHUIL.
Oxcunpl. CocraBnenue ux (opmyn u HazBaHuil. Pacuetsl mo ¢gopmynam. CoctaB U Ha3BaHUS
OCHOBaHMH, X Kinaccudukanus. Pacuetsl nmo ¢popmynam ocnoBanuid. [Ipencrasurenn: NaOH,
KOH, Ca(OH), Pacuerst mo ¢opmynam ocHoBaHuit. CocTaB M Ha3BaHHS KHCIIOT, HX
knaccudukanusa. Pacuersl mo Qopmynam kucnot. IlpencraButenu kucioT. PacueTtsl 1o
¢dbopmynam kucnot. CoctaB U Ha3BaHus coyieil. Pacuersl no ¢opmynam coneit. Ilpencrasurenu
coieii: NaCl, CaCOj Ca3(PO4),. Pacuers mo ¢opmynam coneid. IIpoBepounas pabora 1o
OCHOBHBIM KJIacCaM HEOpraHWYecKuX BemlecTB. Pacuersl mo (opmynamM OCHOBHBIX KJIAcCOB
HEOPTraHMYeCKUX BemecTB. AMQOTEpHble M KpHUCTAUNIMYECKHE BellecTBa. Kpucrtammyeckue
peueTku. [ToHATHA 0 MEKMONEKYIIPHOM B3aUMOJICCTBUM U MOJIEKYJISIPHON KPUCTAIIINYECKOM
pemerke. CBOICTBa BEIIECTB C 3TUM TUIOM peuleTkd. CBOMCTBA BEUIECTB C Pa3HBIM THIIOM
KPUCTAINTIMYECKUX PEIIETOK, UX MPUHAAJIEKHOCTh K Pa3HbIM KjlaccaM coequHeHH. Bzanmocss3p
TUIIOB KPUCTAJUIMUECKHUX PEIIETOK U BUIOB XUMHUUECKON CBs3U. [IOHATHS O 4MCTOM BELIECTBE U
cMecH, ux oTnuud. [IpuMepsl )KuIKkux U ra3000pa3HbIx cMmeceid. CriocoObl pa3aeieH sl CMECEH.
IloHsATHS O HOJAM KOMIIOHEHTa CMecCH. BBIUMCIIEHHE ee B CMECH M pacueT Macchl WM 00beMa
BEIIeCTBa B CMECH 10 ero jfoJje. Penienue 3a1ay u ynpaxHeHUH Ha pacyeT 101 (MacCOBOW MU



00BEMHOI) U HaxOXkJeHHEe Macchl (00beMa) KOMIIOHEHTa CMecU. BhlnmonHeHne ynpaxHeHud u
pelieHue 3aaay.

H3menenusn, npoucxooaujue c geuecmeamu

CrocoObl OYMCTKH BEIIECTB, OCHOBaHHBbIE Ha WX (U3HUECKUX CBoMcTBaxX. OuucTKa
MUTHEBOW BOMBI, TeperoHka HedTu. [loHATHE O XUMHUYECKHX SIBICHHUAX, UX OTIUYHUE OT
¢usnueckux. [IpusHaku M yCIOBHUA MPOTEKaHHsS XMMHMYECKHUX peakuui. Peakiusi ropeHus.
KonuyecTBeHHast cTOpOHa XMMHYECKMX PEAKIMHA B CBETE y4eHHUs 00 aToMax M MOJIEKYyJaX.
3HayeHHne 3akoHa coxpaHeHusi macchl BemectB. Pons M.B. JlomonocoBa u /I. JlanbTOoHa B
OTKPBITUM W YTBEP)KIEHUM 3aKOHA COXpPAaHEHMs Macchl BellecTB. [loHATHE O XMMHUYECKOM
ypaBHEHUHU Kak 00 YyCIIOBHOM 3alMCH XMMHUYECKON peaKIMU ¢ TOMOIIBI0 XUMUYECKUX (HOPMYIL.
3HayeHne HHACKCOB M Kodd¢uimentoB. CocTaBleHHE YpPAaBHEHHHA XWMHUYECKHUX PEaKIH.
Pemenune 3amau Ha HaxoKJIEHHE KOJUYECTBA, Macchl WIM oObeMa MpPOAYKTa peakUuuu IO
KOJIMYECTBY, Macce WM 00bEMY MCXOJHOIO BellecTBa. Te e pacdyeTbl, HO C MCIOJIb30BAaHUEM
MOHATHS «IOJs» (MCXOJHOE BEIIECTBO JAaHO B BUIE PAacTBOpA 3a/JlaHHON KOHIIEHTpAIMH WU
COJIEP>KUT OIIPEAEIIEHHYIO JI0JII0 IpUMeceit). Perienne skcriepiMeHTaIbHbIX 3aa4, 3aKpEeIUIeHnE
3HAHUM MO TeMe «XUMHUYECKue ypaBHEHUs». CYIIHOCTh PEaKIUi Pa3JIOKEHUS] U COCTABIICHUE
YPaBHEHUHN peakuui, NPOACIAHHbIX yuyuTeneM. [IoHATHEe O CKOPOCTHM XMMHMYECKMX DPEaKLMMH.
Karammzatopbl, ¢epmentsl. CymHOCTh peaknmii coenuHeHus. CocTaBlIeHHE YpaBHEHUH
peakiuii, mpojienanHbIX yuuteneMm. CynHocTh peakiuii 3amenienus. CocTaBlieHHe ypaBHEHUM
peakuuii, NpOAECIAHHBIX Yy4yuTEIeM. PAl aKTUBHOCTM METAJUIOB, €r0 HCIOJIb30BaHUE IS
IPOrHO3MPOBAHUSI BO3MOXHOCTH TPOTEKAHUS pEeaKkUUid MEXIy MeTaljlaMd M pacTBOpaMu
KHUCJIOT. Peakiiuu BBITECHEHHUsI OJHUX METAJUIOB M3 PAaCTBOPOB MX COJEH APYrUMHU METAJJIaMU.
CymHocth peakuuii oOMeHa. CocTaBlieHHME YpaBHEHMM peakuuii, MpOAENaHHBIX YUYHUTEIIEM.
Peakuun HelTpanu3anuu. YCIOBUS TEUEHUS PEAKLMM MEXKIY PaCTBOPAMH KUCJIOT, IIEIOYel U
cojieil 10 KOHLA. TUIbl XUMHUYECKMX peakuui (IO MPU3HAKY «UHUCIO M COCTaB HCXOJHBIX
BEIIECTB M MPOJYKTOB pEAKIMH») Ha MpUMEpe CBONCTB BOABL. Peakuus pas3noxeHHs —
AJEKTPONIU3 BOABL. Peakiuu coeluHEHUs: — B3aUMOJIEWCTBUE BOJBI C OKCHUIAMH METAJJIOB U
HeMeTauioB. [loHsATHe «ruapokcuab». Peakuuu 3aMelieHHss — B3aUMOJECUCTBHE BOJABI C
LIEJIOYHBIMU U II€JIOYHO3EMENIbHBIMU MeTaiamMu. Peakunn oOMeHa (Ha mpuMepe T'HMApoJu3a
cynbdaTa amoMHUHHUA W KapOunga kanbius). Pemenue 3amau u ynpaxkseHuil. [loaroroBka k
KOHTPOJIbHOM pabore.

IIpocmeiimue onepayuu c gewyecmeamu (XumuuecKuili NPaKmuKym)

[IpaBuna TexHukH O€30MACHOCTH MpPU OOpALEHUH C JAOOPATOPHBIM 00OPYIOBAHUEM,
npu paboTte B KabMHETe XMMUHU. 3HAKOMCTBO C J1a00opaTOpHbIM 00opynoBaHueM. Pusndeckue u
XMMHUYECKHE peaKlMM Mpu ropeHuu cBeu. KauecTBeHHbIN cocTaB mouBbl. Cpesia MOYBEHHOIO
pactBopa. AHanmu3 Bozpbl. IIpo3paunocTs Boxbl. IIpu3HakM XMMHYECKUX pEaKLUi: BbIICICHHE
rasa, BbIIIaJICHUE OCajKa, U3MEHEHHE 1BeTa BeulecTB. KauecTBeHHble peakuuu. [Ipurorosnenue
pacTBOpa caxapa U pacueT ero MacCoBOM JJOJIU B pacTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakuyuu  uonnoco  oomena.  OKucaumenwvHo-
6occmanogumesnbHvle peaKyuu

PactBoprl. ®@usnueckas M XUMHYECKas TEOPHUsl PaCTBOPOB. TeEIIOBBIE SBICHUS IPH
pactBopeHuu. l'WapaTel U KpUCTAJUIOTUAPATHI, KpUCTaUIM3alMOHHAs Boaa. HaceblieHHsbie,
HEHACBIIICHHBIEC, IEPECHIIEHHBIE PACTBOPBL. XOPOUIO PAacTBOPUMBIC, MaJOpaCTBOPUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHL. DIEKTPOIUTHIECKAS
aucconuanus M accouuanvs. MexaHusm JUCCOLMalUy BEIIECTB C PA3JIMYHBIM THUIIOM CBSI3H.
CreneHb 3J1EKTPOIUTHYECKON aucconnanyi. CUbHbIE U cl1a0ble AIEKTPOIUTHL. DICKTPOIUTH U
HE3JIEKTPOJIUTBI. MexaHu3M JHCCOLUMAlMU BEIIECTB C Pa3jIu4HbIM THUIIOM CBs3H. CTeneHb
ANEKTPOIUTUYECKON aucconranuu. CuiibHble U ciiadbie 35eKTpoiuThl. Monbsl. CBoiCcTBa HOHOB.
Kiaccudukarnms noHOB 10 cocTaBy (IIPOCTHIE W CIOXKHBIE), TIO 3apsay (KaTHOHBI M aHUOHBI), TI0
HAJIMYMIO BOJHOM 000JI0YKM (THIPOTHPOBAHME M HETUAPOTHpOBaHUE). OCHOBHBIE MOJOKCHHS
TOJI. Peaknuu B BOJHBIX pacTBOpaxX 3JIEKTPOJUTOB. HeoOpaTumbie M 0OpaTHMblE pPEaKIUU.
MonekynspHoe W HWOHHOE ypaBHEHWE peaknuil. Peaknum woHHOro oOMeHa. Peakuuun
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Hedtpanuzanuu. Kucnmotel. Mx kiaccudukanus 1O pa3iauyHbIM Tpu3HakaMm. OnpenerncHue
KHCIIOT KaK 3JIEKTPOJINTOB, UX JIuccoluanus. B3aumoneicTBue KUCIOT ¢ MeTallaMu, YCIOBHS
TEYEHMs ITHX PEAKLUM. DIEKTPOXUMHUECKHH psii HANpsKEHUs MeTauloB. B3aummonelictBue
KHCJIOT C OKCHJAMHU METAJUIOB M OCHOBaHMAMH. Peakuuum HeuTpanuzauuu. Bzaumopnelicteue
KHUCJIOT C COJISIMH. 3allUCh YPaBHEHUN peakiuil (MOJEKYJISIPHBIX U MOHHBIX) C UCIOJIb30BAaHUEM
TabuIbl pacTBOpUMOCTH. OrlpenesieHne OCHOBAaHUI Kak 3JEKTPOJIUTOB, UX JHUCCOIHALIMS.
Knaccudukanuss oCHOBaHMI 1O pa3iMYHBIM NpU3HAaKaM. B3anMopelcTBHE OCHOBAaHUHU C
kucinoramu (moBTOpeHue). Bi3aumopeiictBue wienodei ¢ comsimu  (pabota ¢ Tabnuuein
pacTBOPUMOCTH) M OKCHJAMU HeMeTaylsioB. Pa3iiokeHune HepacTBOpUMBIX ocHoBaHMM. CocTaB
OKCHJIOB, WX Kiaccudukaius. CBOHCTBAa KUCIOTHBIX M OCHOBHBIX OKCHUIOB. OmpeiesieHue cone
KaK »JJIEKTPOJHMTOB, UX Auccommanus. Knaccudukanms coneil. B3aumopeiictBue coneit ¢
MeTajlslaMH, OCOOCHHOCTH S3THUX peaKIMi W B3auMOJEHCTBHE cojied ¢ coisamu (paboTta ¢
TabyuIel pacTBOPUMOCTH). B3anMopeiicTBrue coneil ¢ KUCIOTaMU U IeliodaMu (TOBTOPECHHE).
[loHsiTHE O TEHETHMYECKOMN CBSI3M M IN€HETMYECKHUX PAJIaX METAJUIOB U HEMETauioB. PasznnuHbie
NPU3HAKH KJIacCU(UKAMK XUMHUYECKUX peakuuid. OmnpeseneHHe CTENeHeW OKUCICHUs
3JIEMEHTOB, O0Opa3yIOIUX BellecTBa pa3audHbIX kiaccoB. Peakmmu OBP. ITlonstue 00
OKHCJIUTEJIE U BOCCTAHOBUTEJIE, OKUCIEHUN U BOCCTAHOBJIEHUM. PelieHue pacueTHbIX 3a4ad 1o
YPaBHEHUSIM, XapaKTEPHU3YIOUIUM CBONCTBA OCHOBHBIX KJIACCOB COEAUHEHUMN, U BBINOJHEHUE
OCHOBHBIX KJIACCOB COEJMHEHWIl A3TOro IUIaHa Ha T€HETHYecKyro cBs3b. lloaroroBka k
KOHTpPOJIbHOM pabote. MiToroBast KOHTpoJibHAs padoTa.
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Obwan xapakmepucmuka Xumuieckux nemenmos (4 u).

Crtpoenue aToMa, XapakTep MPOCTOTO BEIIECTBA; CPAaBHEHHE CBOWCTB IIPOCTOTO BEIIECTBA
CO CBOMCTBaMM TPOCTBHIX BEIIECTB, OOPA30BAaHHBIX COCEIHUMH TIO TMEPUOAY U TMOATPYIIE
AJIEMEHTAaMU; COCTaB U XapaKTep BBICIIETO OKCUAA, TUAPOKCH/IA; COCTAB JIETYUEro BOJIOPOIHOTO
coenuHeHust (s Hemertaiia). CBoicTBa 3yeKTpoiauToB B cBere TOJl. I'eHeTHueckue psiabl
Metaiia u HemeTama. CaMmocTosTenbHass paboTa ¢ ydalmuMmucs. 3akpelsieHHe MarepHana.
[lonsiTne o mepexoaHbIX 3neMeHTax. AmdoTtepHOcTh. ['eHeTHYeCcKHMid psl TEPEXOIHOTO
anementa. [lepuoandeckuii 3akoH u [lepuogndeckas cucrema, crpoeHue atoma. 3Hauenue [13 u
IC.

Memannwt (14 u)

XapakTepucThKa TIOJOXKEHHUS DJJIEMEHTOB-MeTauloB B [lepmomuueckoil  cucrteme.
CrpoeHnue aTtoMOB MeTauioB. MeTamnyeckue KpHUCTAIUIMYECKHUE pelIeTKH. Mertamnuueckas
XUMUYECKas CBSI3b. XapPAKTEPUCTHUKA OOIIMX XUMHUYECKHUX CBOMCTB META/NIOB HA OCHOBAHHH HMX
MOJIOKEHUST B DIEKTPOXUMHUYECKOM psAIy HANpsOHKEHUWH B CBETE IMPEICTaBICHUN 00
OKHCITUTETFHO-BOCCTAHOBUTEBHBIX peakiusax. CaMopo HbIe METAJIIII 1 OCHOBHBIC COSIUHEHUS
METaJUIOB B npupoje. Baxueimue pyasl. [loHsTue o MmeTamiypruu u ee pa3HOBUIHOCTSIX: MUPO-
, TUZIpO-, nnekTpoMeTaiutyprun. Kopposus metamioB. CriocoOb! 3aUTH METAIIOB OT KOPPO3HUHU.
OcoOeHHocTH (PU3UYECKMX U XUMHYECKHX CBOMCTB IIEJIOYHBIX METAJIOB. BaxHeimme
COCMHEHUS IEJTOYHBIX METAJUIOB: IIEJIOYH, COJHU; WX CBOWCTBa W mnpuMeHeHue. OOmas
XapaKTepUCTHKA METAJJIOB BTOPOM TPYIIBI TIABHOW MOATPYIIBI, OCHOBHBIE (U3UYECKUE U
XMMHUYECKHE CBOWCTBA LIEJIOYHO3EMEIbHBIX MeTauloB. Baxknelmue coequnenus Ca u Mg, ux
npuMeHeHne. Pollb Kanmbplius U MarHus B XKUBBIX opranm3max. CtpoeHue atoma, pusnueckue u
xumuyeckue cBoictBa. [lpuvenenne amomuHuss. COeOUMHEHHsS alOMHHUS — OKCHIBI M
TUAPOKCHUIBI, HX aM(POTepHOCTh. BaxkHene comu amtoMUHNS. 3aKPETUICHUE U CHCTeMaTU3aINs
3HaHUH TI0 TJIaBe MEPBOM: 00IIas XapaKTEPUCTHKA METAUIOB, XHMUYECKHE CBOMCTBA METAJIJIOB.
Pemienne »skcnepuMeHTANbHBIX 3a7ady, pelieHue ypaBHeHuM. CTpoeHue arToma Kenesa.
®dusnueckue U xumMudeckue cpoiicta. [Ilpumenenue xene3a. Coenunenus xene3a |l u xenesza
I1l. TeneTnueckue psasl. KauecTBeHHbIE peakliiy Ha MOHBI XKelle3a.

Ceolicmea memannoe u ux coeOuHeHuil (Xumuueckuil npaxmuxkym)(3 u).



Pemenue nenovyek XUMUYECKUX NMPEBPALLIEHUI 10 BapuaHTaM. [loBTOpeHHE Ha MpaKTUKE
XMMHUYECKHX CBOMCTB METAJJIOB. 3aKpeIUIeHHE 3HAHUM MO pacro3HABaHUIO U TOJYyYEHHUIO
BELIECTB, 3aKPEIUICHNE 3HAHUI 110 XUMUYECKHUM CBOMCTBaM BEILECTB.

Hememannwt (26 u)

[Tonoxenue HemetauioB B Ilepuonnyeckoil cucreme, OCOOEHHOCTH CTPOSHHS HX
atoMoB. Psap1 D0. Kpucramimyeckoe CTpOCHHE HEMETAINIOB — MPOCTHIX BEIIECTB. AJUIOTPOIHS.
O30H. CoctaB BO3ayxa. ®duznyeckue CBOHCTBa HeMeTaIOB. OTHOCUTEIBHOCTb MMOHSATUN
«MEeTal» M «HeMeTal». XHUMHUYECKHe CBOICTBa HemeTayuloB. OKHUCIUTENbHbIE CBOWCTBA!
B3aMMOJICHCTBUE C METajUlaMH, BOJOPOAOM, MEHEE DSJIEKTPOOTPULATENIBHBIMU METaJUIAMH,
HEKOTOPBIMH CJIO’KHBIMHU BEILIECTBAMHU. BOCCTaHOBUTENbHBIE CBOMCTBA HEMETAJJIOB B PEAKLIUAX
C KHUCJIOPOJOM, CIIOKHBIMH BEILECTBAMU-OKUCIUTEISIMU. MaKpO3JIEMEHTHl 1 MUKPO3JIEMEHTHI.
Poip MUKpPO3JIEMEHTOB B JKU3HEAEATEIILHOCTH PACTEHUI, )KUBOTHBIX U yeloBeka. OpraHudeckue
BellecTBA: O€JKH, JKUpbL, yrieBoabl. @Depmentbl. Butamunubl. ['opmonsl. Ilonoxenue B
ITepuonnueckoit cucreme JI. M. MenneneeBa. CtpoeHne atoma v Mosiekynbl. dusznueckue u
XMMHUYECKHE CBOWCTBA BOJOPOJIA, €r0 MOJy4YeHHWEe W mnpuMeHeHue. OOmas XapakTepUCTHKa
rajnoreHoB. CTpOoe€HHME AaTOMOB TaJOr€HOB, CTENEHU HX OKucieHusa. CTpoeHue MOJIEKYI
TaJIOT€HOB. ['aJoreHsl — MPOCThIE BEIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUM UX XUMHUYECKUX U
(U3MUYECKUX CBOMCTB B 3aBUCUMOCTH OT YBEJIMUYEHHUS MOPSAIKOBOTO HOMEpa XHMHUYECKOTO
anemenTa. Kpatkue cBeneHus o xiope, 6pome, none, ¢rope. IlomydeHne XiopoBoaopoja.
XnopoBoaopoa B npupoze. XJIOpOBOAOPOA U COJsIHAsA KHUCJIOTa. XJIOPUIbI, X NPUMEHEHHUE B
HapOJHOM X03dicTBe. [loiydeHne raJloreHoB METOI0OM JJIEKTPOJIN3a. bronornyeckoe 3Ha4eHHUE
rajoreHoB M wux coeauHeHud. Ilpumenenue ramoreHoB. CTpoeHHe aroma KHCIOpPOAA.
Annotponusi  KUClIOpoAa. XapaKTEepUCTHUKAa XHWMHUYECKHX CBOMCTB KHCJIOpOAa B CBETE
npeactasiaenuii 00 OBP. Ilpumenenue xucimopoma. CTpoeHHe aroMa cepbl. AJLTOTPOIHSA.
®dusnueckue CBOMCTBA poMOMYECKON cepbl. XapaKTEpUCTHKA XWMUYECKUX CBOWCTB CEphl B
cBeTe npexactasieHuil o0 OBP. Baxwueiimme coeauHEHUs cepbl: CEpOBOAOPOA, CYIb(UIBL,
OKCHJIBI, CEpHHUCTasi KHUCIIOTa, CYIb(UTH;, WX CBOWCTBA, IIOJyYeHHE U TPHUMEHEHHE.
Pa3z06aBnenHas ¥ KOHIIEHTPUPOBAHHAS CepHAsl KHCIIOTA, €€ CBOWCTBA, MOMyYeHUE U TPUMEHEHHUE.
Peakuuu B3aumonencTBus ¢ cepHoit kucioroil. CtpoeHue atoMoB a3oTa. CTpOEHHE MOJIEKYIIbI
azora. Pu3znyeckue U XMMUYECKHUE CBOMCTBA a30Ta B cBeTe mpeactasieHuit o6 OBP. Ctpoenue
MOJIEKYJIbl aMMHaKa. PU3nYecKue CBOMCTBA, MOJIy4E€HUE, COOMpaHue, paclio3HaBaHUE aMMHUAaKa.
XUMUYEeCKUE CBOICTBA aMMHaKa: BOCCTAaHOBHUTEJbHBIE W OOpa30BaHHE HOHA AMMOHHS TIO
JIOHOPHO-aKIENTOPHOMY MexaHu3Mmy. Colli aMMOHHUS: COCTaB, IOJNy4eHHEe, (pU3ndYecKkue u
xumuueckue cBoictsa. [Ipencrasurenu. Ilpumenenue B HapogHOM Xo3diicTBe. OKCHIBI a30Ta.
A3oTHast KucioTa, ee cBoiicTBa M mnpumeHenue. Hurpartbl, cenutpel. CTpoeHue aroma.
Annorponus. CpaBHEHHE CBOMCTB M NMPUMEHEHHE KpacHOro u 6enoro ¢gocdopa. XumMuyeckue
cBorictBa (pochopa. Oxcun dochopa (V) u oprodochopnas kucimora. Conu oprodochopHOn
kuciaotel. Dochop B mpupome. Dochopubie ymnodpenus. CTpoeHue aroma yriepoja.
Annorponusi, cBoiicTBa MoAuduKauuid — anMasza u rpagura. Mx npumenenue. AMop@HbIi
YIJIEPOJ] U €ro CopTa: KOKC, caxka, IPeBECHBIN yroib. AcopOLMs U ee MPaKTHUECKOe 3HaUCHUE.
Xumunyeckue cBoricTBa yriepona. OKcupl yriiepoja, X CBOMCTBA, MOJyYeHHE U MIPUMEHEHHUE.
CtpoeHure MoKy OKCUAOB YIiiepoja. YToIbHAsl KUCIOTa U €€ COMu. BaxHeimne kapOOHATHI:
KaJIbLIUT, CO/a, MOTall — MX 3HayeHue W npuMeHeHue. PacmnosznaBanue kapoonatoB. Ilepexon
KapOoHaToB B THUApoKapOoHaThl W oOparHO. CtpoeHue aroma. CpaBHEHHE €ro CBOHCTB CO
CBOWCTBaMM artoMa yriepona. Kpucramnuyeckuid KpeMHHUH, CpaBHEHHE €ro CBOMCTB C
yrieponoM. Ilpupomubie coenumHenuss Kpemuus: SiO;, CHIMKATBl M aTFOMOCHJIHMKATHI.
PaznoBuanocTn crekia, ero mpoucxoxiaeHue. I[lonydyenme unemenra. IIpousBoacTBo u
pUMEHEHHe cTekia, (gapdopa, eMeHTa. 3aKpemjeHHe W CUCTeMAaTH3alus 3HAHWHA 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJICEHTHAs HEMNOJsIpHAs XUMHUYecKas CBs3b. PemeHue
SKCHEPUMEHTAJIBHBIX 3a/a4 M ypaBHEHHMH peakiuid. [loaroroBka K KOHTpPOJIBHOW paboTe.
3akperyieHue W CUCTeMaTu3alMsl 3HAaHUM 10 TeMe: XUMHUYeckue U (U3HuYecKue CBONCTBA
HEMETAJJIOB,  XUMHYECKHE  pEeakluu,  KOBaJIEHTHas  MOJspHas  CBs3b.  PeuieHue
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HKCHEPUMEHTAIBHBIX 33/1a4 W ypaBHeHMH. [lonroroBka K KOHTpOIbHOW pabore. Pabora Hax
oLOKaMu.

Ceoitcmea nememannoe u ux coeournenuit (3 u).

Pemienue skcnepumenTanbHbix 3amad nmo teme «lloarpymma kucimopona». Pemienue
9KCIIEPUMEHTANBHBIX 3aaau 1o Teme «lloarpynna azora u yraepoga». 3akperuieHUe 3HaAHUH 110
MIOJIYYEHUIO U PACIIO3HABAHUIO T'a30B.

Opzanuueckue eeujecmea (12 u)

BemectBa opranuueckue u Heopranudeckue. [IpuunHbl MHOTrOOOpa3usi OpraHU4ecKUX
coenuHeHUN.  BaneHTHOCTb.  XMMHMYECKOE  CTPOCHUE  OpPraHUYECKUX  COCIUHEHHM.
MonekynspHble B CTPYKTYpHBIE (OPMYJIbl OPTaHHMUECKUX COEAUHEHUHN. [ OMONOTHYECKUN P
npenenbHeix y/B. Pagukanel. M3omepsl u u3zomepus. Ousnueckne M XMMHUYECKUE CBOMCTBA.
Metan u »3TaH: cTpoeHHe Mojekyld. [openne MeraHa u dTaHa. llpumeHeHwe MertaHa.
XHUMHUUYECKOE CTPOECHUE MOJIEKYJIBI ATHWICHA. J[BOMHAas CBA3b. B3auMoaencTBre 3TUIEHa ¢ BOJOM.
[Tomumepusanus stunena. [lonustunen u ero 3Hauenue. [loHsATHE O IpeaEIbHBIX OJJHOATOMHBIX
CIUpTax Ha IpHUMEpEe MeETaHoja W dTaHoia. TpexaroMHbld cnupT TauuepuH. OkuciaeHue
STHJIOBOTO CIUPTa B YKCYCHBIM anbaerua. [lonarue o0 anpaerunax. OKucIeHHE albleruia B
kucinoTy. OIHOOCHOBHBIE HempezenbHble KapOOHOBBIE KHCIOTHI Ha NpUMEpe YKCYCHOM
kucioTel. Ee cBoiicTBa u mpumeHeHue. (CTeaprHOBas KUCJIOTa Kak MPEJICTABUTENb JKUPHBIX
KapOOHOBBIX KHCJHOT. Peakius stepudukanuu. Ilonstue o cnoxubix 3¢upax. Ilonarue 00
aMUHOKHCIIOTaX. Peakuuu monuKOHAEHcAluMu. benku, ux cTpoeHHe U OHOJOoruuecKasl pollb.
[lentunHasa cBs3p ¥ nonunentuasl. [lepBuynas cTpykrypa GenkoB. buonorunueckue GyHKIUU
OenkoB. CBoiicTBa 0€NKOB M KayeCTBeHHblE peakiuu Ha Oenku. [loHsitue 00 yrieBogax.
I'moxo3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemmonoza. Mx Ouosornyeckas poiib.
[Tonumepsl mpUpPOAHBIE M CUHTETHYECKHE. Peaknuu monuMmepusalnuud U IOJHMKOHJICHCAIUH.
[Imactmaccbl ¥ BOJOKHA.  3akpeIuieHWe W CcHCTeMaru3auus  3HaHui.  Pemienue
SKCHEPUMEHTAIBHBIX 3a/a4.

3akpennenue (6u)

O06o061ieHre, 3akperuieHHne W CUCTeMaTu3alus 3HaHWM Mo Kypcy XuMuu 9 Kiacca.
[loBropenune mnpoineHHbix TeM: I[lepmoamueckuii 3akoH u llepuoguyeckas cucrema, BHUABI
XUMUYECKHUX CBSI3€M M THUIMbI KPUCTAIIIMYECKUX PEIIETOK, TUIbl XUMUYECKHX PEAKIM, KIacChl
XMMHYECKHUX COCIMHEHUI. Pellienne skcnepuMeHTalIbHbIX 3a/1a4, PEIICHHE YPABHEHUN PEAaKIUM.

Meoscnpeomemmnuwie ceasu

Peanuzanust MeXIpeIMETHBIX CBs3ed Ipu H3ydeHMH XumMuu B 8 u 9 Kkiacce
OCYIIECTBIISIETCS YEPe3 HCIIOJIb30BAaHHWE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MIOHATHUH, SIBJISIOMUXCSA CUCTEMHBIMM JIJISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA
OOmue ecTecTBEHHO-HAy4YHbIE MOHATHS: Hay4yHbIH (DakT, rumores3a, 3aKOH, TEOPUs, AHAIU3,
CHHTE3, Kiaccuukauusi, NEepUOJUYHOCTb, HAONIOJCHHE, OHKCIEPUMEHT, MOEIUPOBaHHE,
U3MEpEeHue, MOJEelb, SBJICHUE, MapHUKOBBIA 3¢ ¢deKT, TexHonorus, marepuanbl Dusnka:
MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HMOH, M30TOI, PaJUOAKTUBHOCTH, MOJEKYIa,
JNEKTPUYECKUN  3apsA]l, MPOBOAHMKH, TOJIYINPOBOAHHUKH, JAUDJCKTPUKH, (HOTOIIEMEHT,
WH/IMKATOp, BELIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, TIa3, pacTBOp,
pacTBOPUMOCTb, KpHCTAJLIMYECKass peHETKa, CIUIaBbl, (PU3MUECKUE BEJIWYMHBI, €AMHUIIBI
U3MEpEHHUsl, KOCMUYECKOe MPOCTPAHCTBO, IJIaHeThl, 3BE31bl, Comune. buonorus: ¢ortocunres,
IbIXaHue,  Ouocdepa,  OIKOCHCTEMa,  MHHEpPAIbHBIE  yIOOpCHHs,  MHKPODJIEMEHTHI,
MaKpO3JIEMEHTHI, NHUTaTeNbHbIe BemlecTBa [eorpadus: atmocdepa, rugpocdepa, MHUHEPAIIBI,
TOPHBIE NTOPO/JIbl, II0JIE3HBIE UCKOIIAEMBbIE, TOIUINBO, BOJHBIE PECYPCHI.

I[Inanupyembie pe3yabTaThl 0CBOEHUS] Y4eOHOI0 NpeaMeTa

Juunocmuuie  pesynomamur  Odyuarowjuiica  ROJAYYUM  60IMONCHOCHMYL Ol
dopmuposanun cnedyrouwux 1uunocmuvix YY/1:
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hd OMpCACIICHUC MOTUBAIUU NU3YUCHU y‘-IC6HOl"O MaTcpuraia,

. OLICHMBAHHME YCBAMBAEMOI'0 Yy4eOHOro MaTepuaa, UCXOJsS M3 COLHUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. IOBBIIIEHHE CBOErO0 00pPa30BaTENbHOIO YPOBHS M YPOBHA TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HCTOPHUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XMMUHU U O0IIECTBA;

. 3HaHUE NIPABWII IOBEJICHNS B UPE3BBIYANHBIX CUTYAIUAX;

. OLICHUBaHME COLMAIBHOM 3HAYMMOCTH NPOQECCUid, CBSI3aHHBIX C XUMHEH;

. BJaJICHUE TpaBUiaMu 0€30MacHOro oOpalleHus] ¢ XUMUYECKUMHU BEIeCTBaMU U

000pyoBaHNEM, TPOSIBIICHHE YKOJIOTHUECKON KYIbTYPHI .
Memanpeomemnmnuie pe3yivmantvl

PeryasitTuBHbIe

Obyuarowuiicst NOaY4Um 803MONCHOCMb OISl YOPMUPOBAHUSL CLEOVIOWUX DeCYIAMUBHBIX
YV

. IeJjenoyiaraHue, BKJIIOYas TOCTAaHOBKY HOBBIX II€JIeH, TpeoOpa3oBaHHE
MPAKTUYECKON 3aJaud B IO3HABATEIbHYIO, CAMOCTOSITCIIbHBIA AaHAIU3 YCIOBUM JOCTHUKEHHUS
IIeTM Ha OCHOBE yuéTa BBIJCICHHBIX YYUTEIEM OPHUEHTHPOB JICUCTBUS B HOBOM Y4eOHOM

Mmarepuaie;
. IUTAHUPOBAHKE ITYTH TOCTYKEHHS IIeTIeH;
® YCTAaHABJICHHUC MLCJICBBIX MPUOPUTCTOB, BBIACJICHUC AJIBTCPHATHUBHBIX cnoco0oB
TOCTHKEHUS LIeNN ¥ BEIOOp Hanbosee 3pdhekTHBHOro crocoda; * yMeHne CaMOCTOSITEIIEHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABJIATh UM; * YMEHHUE NIPUHUMATh PELIECHUs B POOIeMHON
CUTYallWH,

. MIOCTAaHOBKA Yy4YeOHBIX 3a/lad, COCTABJICHHWE IUIAHA U IOCJICOBATEIHLHOCTH
JICUCTBUIA;

. opraHu3aiys pabo4yero MecTa MpH BBHITTOJHEHUH XUMHUUYECKOTO SKCIIEPUMEHTA;

. MPOTHO3UPOBAHUE PE3yIbTaTOB OOy4YEHHS, OIICHHMBAaHHE YCBOSHHOTO MaTepuaa,

OIICHKAa Ka4Y€CTBa U YPOBHA IMOJYYCHHBIX 3H3,HPII>1, KOppCKUMA IJIaHa U cnoco6a I[GflCTBI/IfI npu
HeoOxonuMocTH . [lo3HaBaTenbHble O0YYaAIOUIUIICS MOTYYUT BO3MOXHOCTD Al (POPMUPOBAHUS
CIEQYIOLIMX O3HABATEIbHBIX Y'Y /I:

. TIOMCK Y BBIICJICHUE HHPOPMAIHH;

. aHaJu3 yCIOBUW U TpeOOBaHMIA 3a/1auu, BHIOOP, COMOCTABICHUE U OOOCHOBAHHE
crocoba pelieHus 3a1a4u;

. BbIOOp Hambosee >PPEeKTUBHBIX CHOCOOOB PEIIEHUS 3aJayd B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBI)KEHUE U 000CHOBaHHE TUIIOTE3bI, BBIOOP CII0c00a €€ MPOBEPKHU;

. CaMOCTOSITEJIbHOE CO3JIaHHE aJrOpUTMA JESATEIbHOCTH NPU PEIIeHUH MpodsieM
TBOPYECKOTO M MTOUCKOBOTO XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEILECTBA [10 COCTABY, CTPOCHHUIO M CBOICTBaM;

. OTIMCBHIBAHUE CBOWCTB: TBEPABIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BHIACICHHE HX
CYIIECTBEHHBIX IPU3HAKOB;

. N300pakeHNE COCTaBa MPOCTEHIINX BEIIECTB C IOMOIIBI0 XUMHUECKUX GOPMYI U
CYIIHOCTH XUMHUYECKUX PEaKIHi C TOMOIIbI0 XUMHUECKUX YPaBHEHUH;

. IpOBeJICHNE HAOIIOICHNUH, OTIMCAaHNUE TIPU3HAKOB U YCIIOBUH TEYEHUSI XUMUYECKUX

peakuuii, BHITOIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAlIM3a HAOJIOICHUN
3a JKCHEPUMEHTOM, pEIIEeHUE 3aJay, MOJydyeHHEe XMMHUYECKON HH(OpMalud HU3 Pa3IUdHbIX
HWCTOYHHUKOB;

. YMEHHUE OPraHU30BbIBATH UCCIIEJOBAHUE C LEIBIO IPOBEPKU TUIIOTES;
. YMEHHME JIEN1aTh YMO3AKIIOUEHUs (MHAYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIbI,
. yMeHUE OOBEKTHBHO OLEHHMBATh HMH(POpPMALMIO O BELIECTBAX M XUMHUYECKHX

MpoIeccax, KPUTHYECKH OTHOCUTBCSA K MICEBIOHAYYHOU HHPOPMALINH.
10



Kommynuxamuenuie
Obyyarowuiics ~ noayuum  803MONCHOCMb 0Nl (QOPMUPOBAHUSL  Ce0YIOUUX
KommyHukamusnwvix YVJ/I:

® IMOJTHOE W TOYHOC BLIPAXKCHHE CBOUX MBICIIEli B COOTBETCTBHM C 3aJgadyaMu Hu
YCJIOBUSIMU KOMMYHUKAIIUH,
® AZICKBATHOC HCIIOJB30BAHUEC PCEUYCBBIX CPCACTB OJId Y4aCTUd B OJUCKYCCHUU H

apryMeHTalu CBOCH MO3UIMU, YMEHHUE MPEJICTaBIATh KOHKPETHOE CO/Iep)KaHUe C COOOLICHUEM
€r0 B IMMCbMEHHOW M YCTHOH (opme, ompeiesieHne Crioco00B B3aUMOICHCTBUS, COTPYIHHIECTBO
B IIOMCKE U cOope nH(pOopMaIHH;

. orpeziesieHue Ccroco00B B3aWMOJEUCTBUS, COTPYAHHUYECTBO B IMOHUCKE U cOope
uHpOpMaIMY, Y4YacTHE B JUAJOre, IUIAHUPOBAaHUE OOIIMX CIMOCOOOB paboOTHI, MPOSBICHHE
YBKHUTEIHLHOTO OTHOUICHHUSI K IPYTUM y4alluMcs;

. OTIMCaHHWE COJICP)KAHUS BBIMOJIHAEMBIX JEHCTBHHM C II€TIbI0 OPUEHTUPOBKU B
MpeIMETHONPAKTUYECKOH 1eATeIbHOCTH;

. YMEHUSl YUUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPIWHAIMU PA3ITHUYHBIX
MO3UIUHI B COTPYAHUYECTBE;

. ¢bopMynupoBath COOCTBEHHOE MHEHWE W TIO3WIMIO, apryMEHTHPOBATh U
KOOPJIUHUPOBATh €€ C TO3UIMAMHM MapTHEPOB B COTPYIHUYECTBE IPH BHIPAOOTKE OOIIEro
pelIeHus] B COBMECTHOM JAEATEIbHOCTH;

. OCYIIECTBIISITh  B3aUMHBIA  KOHTPOJIb M  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOUMYIO B3aMOIIOMOIIIb;

. IUTAHUPOBATh OOIIME CIOCOOBI PAaOOTHI; OCYIIECTBISATh KOHTPOJIb, KOPPEKIHIO,
OLIEHKY JIeHCTBUI MapTHEPA, yMETh YOEKIaTh;

. UCIIONIb30BATh aJIEKBATHBIEC S3BIKOBBIE CPENICTBA JJISI OTOOPAaKEHHUSI CBOUX YYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTE; 0TOOpaxaTh B peun (OnmucaHue, oObICHEHHE) COICpIKaHUE
COBepIIaeMbIX JEUCTBUN, KaKk B (popmMe TpOMKOH COIMATM3MPOBAHHOW peud, Tak U B ¢opme
BHYTPEHHEH PEUH;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIUIO, WCIONB3YS CpPEACTBA YCTHOW H
MUCHbMEHHOW KOMMYHHUKAIlMM TpH paboTe ¢ TeKCTaMu y4eOHWKAa U JIOTIOJHUTEILHOU
JUTEpPATypOl, CIPABOYHBIMU TaOJIMIIAMU, MPOSBISATH TOTOBHOCTh K YBaXKEHUIO HMHOM TOYKH
3peHHs TP 00CYXKIEHUH PE3YIbTATOB BHITTOTHEHHON PaOOTEHI.

IIpeomemnvimu pezyromamamu uzyyeHus npeomema «Xumusn» 6 8 Knacce A61a10mca
cieoyloujue ymMeHus:

1. B nosnasamenvrou cghepe:

JaBaTb OHNPCACICHUA H3YUCHHBIX TMOHSTHH: BCIICCTBO (XI/IMI/I‘IGCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJIa, KPUCTAJUINYCCKAasA PCIICTKA, BCIIECTBO, MPOCTHIC U CJIOKHLIC BCUICCTBA, XUMUYCCKaA
(bopMyna, OTHOCHUTCJIbHAA aTOMHas MacCa, OTHOCHUTCIIbHAsA MOJICKYJIsIpHasA MaccCa, BAJICHTHOCTD,
OKCHU/JbI, KHCJIOTBI, OCHOBaHMNA, COJIH, aM(I)OTepHOCTL, HWHAUKATOpP, nepnonnqecxnﬁ 3aKOH,
nepuoanvcCKkas CHCTEMA, nepuoanvcCKas Ta6m/1ua, HN30TOIIHI, XUMHYCCKas CBsI3b,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHDb OKHCJICHHA, BHGKTpOHI/IT); XUMHUYCCKas pcakuuia

(XumMHueckoe  ypaBHEHHE, reHEeTUYeCcKass  CBSI3b,  OKHUCIIEHHE,  BOCCTaHOBIJICHUE,
ANEKTPOJIUTUYECKAS Jauccouuanys, CKOPOCTh XUMHUYECKON peaxkiuun);
* OIIMCHIBaTh JIEMOHCTPAL[IOHHBIE U CAMOCTOSTEJIBHO MTPOBEACHHBIE YKCIIEPUMEHTBI, UCIIOJIb3Ys
JUIS 3TOro €CTECTBEHHbIN (pycckuii, POJHOI) SI3BIK U A3BIK XUMUHU;
ONHKCBHIBATh M pa3ivyaTh H3Y4YEHHBbIE KJIAcChl HEOPraHMYECKMX COEAMHEHUH, IpOCThle U
CJIOXHBIE BEILECTBA, XUMHUUYECKHE peakuuu;
KJ1acCU(pULIUPOBAThH U3y4CHHbIE 00BEKTHI u SBJICHUS;
HaOIIOAaTh JAEMOHCTPUPYEMbIE M CaMOCTOSITEIbHO TPOBOAMMBIE OIBITHI, XUMHUYECKHUE
peaxiuu, IIpOTEKaroIue B npupoze U B OBITY;

ACJIaTb  BBIBOJbI MW YMO3AKJIKOUCHUA U3 Ha6JIIO[[CHPII>'I, HU3YUYCHHBIX  XUMHNYCCKUX
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SaKOHOMepHOCTeﬁ, IMPOTHO3UPOBATH CBOMCTBa HCU3YUCHHBIX BCHICCTB IO AHAJOIUH CO

CBOMCTBaMH V3yYCHHBIX;
CTPYKTYpUPOBaTh M3YYCHHBIH MaTepuall M XUMHYECKYI0 HH(POPMALMIO, MOIYYECHHYIO U3
OPYrux HCTOYHUKOB;
MOJICIUPOBAaTh CTPOCHHE AaTOMOB 3JIEMEHTOB IEPBOTO — TPETHEr0 MEPHOJOB (B pamKax

M3y4YEHHBIX MOJIOKEeHNH Teopun . Pesepdopnaa), cTtpoeHrne mpoCcTeHInux MOJISKYT.

2. B yennocmuo-opuenmayuonnoii cghepe:
AQHAIM3UPOBATh M OIEHUBATH TOCJEICTBUS I OKPYXAloIed cpeanl OBITOBON U
MIPOM3BOICTBEHHOM JCSATEIHHOCTH YEIOBEKA, CBA3aHHOM C mepepabOoTKOM BEIIECTB.

3. B mpyoosoti cepe:
* IPOBOJIUTH XUMUIECKUI IKCTICPUMEHT.

4. B cghepe bezonacnocmu sxcusHedesmenbHOCMU:

* OKa3bIBaTh MEPBYIO MIOMOIIb MPU OTPABJICHUAX, 0KOTAaX U IPYrHMX TpaBMax, CBS3aHHBIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

OMKCHIBATh CBOWCTBA TBEPHBIX, JKUIKHUX, Tra3000pa3HbIX BEIIECTB, BBIIETAS HX
CYIIECTBEHHBIE TIPU3HAKHY;

* XapaKTepu30BaTh BEIECTBA IO COCTaBYy, CTPOEHUIO M CBOWCTBAaM, YCTaHAaBJIHUBATH
NPHUYIUHHO-CJIICACTBCHHLIC CBA3H MCKAY JaHHBIMU XapaAKTCPUCTUKAMU BCIICCTBA,

* paCKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHSATUH «aToOM», «MOJEKylay,
«XUMHYECKHH DIIEMEHT», «IPOCTOE BEIIECTBO», «CJI0XHOE BEIIECTBO», «BAJICHTHOCTHY,
WCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEHIINX BEHIECTB C IOMOIIBIO XHUMHYECKHX (QOPMYIT H
CYIIHOCTh XMMHUYECKHUX PEAKIIHA C TOMOIIBIO XUMUYECKIX YpaBHEHUM;

® BBIYUCJIATh OTHOCHUTCIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAaCChl BCHICCTB, a4 TAKIKC
MacCOBYIO JIOJNI0 XMMHYECKOTO SJEMEHTa B COCIUHEHUSX NS OICHKHM HUX MPaKTHYECKON
3HAYNMOCTH;

* CpaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

° KJ'IaCCI/I(bI/IHI/IpOBaTI) OKCHJbI 1 OCHOBAHU 110 CBOI\/JICTBaM, KHCJIOTBI U COJIM I1O COCTAaBY,

* N10JIb30BAThCS TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOW MOCYI0MH;

* MIPOBOAUTH HCCJIIOKHBIC XUMHWYCCKUC OIILITHI U Ha6J'IIO)ICHI/ISI 3a U3MCHECHUSIMH CBOWCTB
BELIECTB B IIpOLECCe UX IMPEBpALeHUH; COOMI0AATh MpaBWiia TEXHUKH O€30MIaCHOCTU TNpHU
MPOBEACHUY HAOJIIOICHHUI U OTBITOB;

* pa3nu4aTh SKCIEPUMEHTAIBHO KHCIOTHI M IIENOYH, MOJB3YSICh HWHIUKATOPaMH;
0CO3HaBaTh HEOOXOAMMOCTH COOJIIOJICHUsI Mep O€30MacHOCTH MPpU OOpaIIeHUH C KUCIOTaMH U
HIeJI0YaMH.

* pacKpbIBaTh CMBICI Neproanueckoro 3akona /. 1. Menneneena;

* ONMUCHIBATh M XapakTepu3oBaTh TaOIMUHYO (OpMY NEPUOJUYECKON CHUCTEMBI
XUMHNYECKUX IJIEMEHTOB,

* XapaKTepu30BaTh COCTAB aTOMHBIX SJEp M paclpe/esieHHe Yucia 3JIEKTPOHOB 110
JNIEKTPOHHBIM CJIOSM aTOMOB XHUMHYECKHX 3JEMEHTOB MaJjblX I[EpUOJIOB MNEPHUOJUUYECKON
CUCTEMBI, a TAK)KE Kaus ¥ KaJIbIIUs;

* pa3nuyaTh BUJbl XUMUYECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISPHYIO, KOBaJICHTHYIO
HETOJIIPHYIO U METAJUIMYECKYIO;

* U300pakaTh 3JEKTPOHHO-UOHHBIE (OPMYIBI BEIIECTB, O0pPa30BaHHBIX XUMUYECKUMU
CBA35IMH pa3HOr'o BUA,

* BBISIBJISITh 3aBUCUMOCTbH CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAITMYECKUX PEUIETOK:
HWOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJINIMICCKUX

* XapaKTepU30BaTh XUMUYECKUE DJIEMEHThl M HX COCIUHEHHUS Ha OCHOBE IOJIOKECHUS
9JIEMEHTOB B MEPHOMUECKON CUCTEME U OCOOCHHOCTEH CTPOCHHS UX ATOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHUE MEPUOIUYECKOr0 3aKOHA U
MIEPUOINYECKON CHUCTEeMBI XUMHUYecKkuX »diemMeHToB [I. 1. MenneneeBa; ¢ OOBSCHATH CYTh
XUMHUYECKHX MPOIECCOB U UX MPUHIMITUATHEHOE OTINYHE OT (PHU3UIECKUX;

* HAa3bIBaTh IPU3HAKU U YCJIOBHS MPOTEKAHUS XUMUYECKUX PEAKIUM;

* YCTAHABIIMBATh IMPUHAJJIE)KHOCTh XUMHUYECKOM PEAKIUU K OMNPENEAEHHOMY THUIY IO
OJTHOMY U3 KJIaCCU(UKAIIMOHHBIX TMPU3HAKOB: 1) O YHCIYy W COCTaBY MCXOJHBIX BEIIECTB U
NPOAYKTOB peakiuu (peakuuu COCAMHEHUs, pa3lIoKeHus, 3aMelleHus u oOMeHa); 2) 1o
BBIZICJICHUIO WJIM TIOTJIOMICHUIO TEIUIOTHl (PEaKIMM AK30TEPMHUYECKHUE W IHIOTEPMUUYECKHE);
3) 10 M3MCHEHHUIO CTENEHEH OKHUCICHHS XMUMHUYECKHX 3JICMEHTOB (PEaKIMu OKUCIUTEIIbHO-
BOCCTAHOBUTEJBHBIC); 4) IO 0OPATUMOCTH TIporiecca (peakiuu oOpaTUMbIe U HEOOpaTUMBIE);

* COCTaBJISATh YPABHEHHMS DJIEKTPOJUTHUYECKOW JUCCOLMALMU KHUCIOT, LIEJI0YEH, COJEH;
MOJIHbIE M COKpalIEHHbIE MOHHBIE ypaBHEHHUS peakiuil oOMeHa; ypaBHEHHUS OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIINA;

* IPOTHO3UPOBATH MPOAYKTH XMMHUYECKUX PeaKkiuil o Gpopmynam/Ha3BaHUSM UCXOTHBIX
BEIIIECTB; ONPEAETSATh NCXOIHBIE BEIIECTBA MO (hOpMYyIIaM/Ha3BaHUSM MPOTYKTOB PEaKIIHH;

* COCTaBJIATh YPABHEHUS PEaKIuii, COOTBETCTBYIOIIMX MOCIEA0BATEILHOCTH («IIETIOYKE»)
MpeBpaIIeHU HEOPTraHUYECKUX BEIIECTB PA3IUUYHBIX KJIACCOB;

* BBIBJISITH B IIPOLIECCE SKCIIEPUMEHTA NMPHU3HAKH, CBUAETENIBCTBYIOIINE O MPOTEKAaHUU
XUMHYECKON PEAKIUU;

* IPUTOTOBJISATH PACTBOPHI C ONPEAETEHHON MAaCCOBOM J10JIE pacTBOPEHHOTO BEIIECTBA;

* OTIPEACNATh XapaKTep CPelbl BOJAHBIX PACTBOPOB KUCIOT U IIEJIOUYEH MO M3MEHEHHIO
OKpacKH UHJIUKATOPOB;

* POBO/INTH KAYECTBEHHBIE PEAKIMHU, MOATBEPKIAIOIINE HAIMYUE B BOJHBIX PacTBOpPax
BEILECTB OT/AEJIbHBIX HOHOB

* OTNIPEACNATh TMPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAIIJIbI U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTABJIATH (DOPMYIIBI BEIIECTB IO UX HA3BAHUSM;

* OIIPEAENATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS 3JIEMEHTOB B BELIECTBAX;

* COCTABJIATh (DOPMYJIBI HEOPTAHWYECKUX COCIUHCHHN IO BAJICHTHOCTSIM M CTEIICHIM
OKHCJICHHUS 3JIEMEHTOB, a TaKXKe 3apsilaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTHU KUCJIOT,
OCHOBAHHI U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTU MU3MEHEHUS (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METANIOB W HEMETAIOB) M WX BBICIIUX OKCHIOB, OOpPAa30BAHHBIX AJIEMEHTaAMU
BTOPOT'O U TPETHETO MEPUO/IOB;

* Ha3pIBaTh OOIIME XHMMHYECKHE CBOWCTBA, XapaKTEpHbIE IS TPYII OKCHUIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOINHME XWMHYECKHE CBOWCTBA, XapaKTEPHBIC ISl KaKIOTO W3 KIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBaHUM, COJIEH;

* MPUBOJAUTh  TPHUMEPHl  PEAKUUi, TMOATBEPKIAOIIMX  XUMHUYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIECTB: OKCHIOB, KMUCIIOT, OCHOBAaHUI U COJIEH;

* ONIPEACIATh BEIIECTBO-OKUCIUTENh W BEHIECTBO-BOCCTAHOBHUTENIb B OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMSIX;

* COCTABJIATh OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIN OallaHC (M1 M3yYEHHBIX PEaKIMii) 1o
MPEIJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH J1A0OPAaTOPHBIE OMBITHI, IOATBEPKAAIOIINE XUMUYECKHE CBOICTBa
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

Ilpeomemnvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 9 Knacce agnawomcs
cneoyrouiue ymeHus:

1. B nosnasamenvHoti cgepe:
© JIaBaTh OIPEEJICHUS] U3YyYCHHBIX TOHSTHI: BEIIECTBO (XMMHUYECKHUH DIIEMEHT, aToOM,
WOH, MOJICKYyJa, KpHUCTaNIMYecKas pEIIeTKa, BEIIECTBO, MPOCTHIE U CIIOXKHBIC BEIIECTBA,
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XHUMHUYCCKas (bopMyna, OTHOCHUTCJIbHAsA aTOMHAad MacCa, OTHOCUTCIIbHAA MOJICKYJIApHAA Macca,
BaJICHTHOCTD, OKCHU/JBbI, KHCJIOTHI, OCHOBaHUA, COJIH, aM(l)OTepHOCTI), HHIUKATOp,
nepno;u/lqecxuﬁ 3aKOH, ICpUOAUYCCKAad CHUCTCMA, MCPUOANYCCKAA TaGHI/IL[a, HN30TOIIbI,
XUMHYECKas CBA3b, JJICKTPOOTPHUATCIbHOCTL, CTCIICHb OKHCJICHUA, 3HeKTpOJ'II/IT); XHUMHUYECKas

peakius (XMMHUYECKOE YpaBHEHHE, TE€HETHYeCKash CBA3b, OKHCJICHHE, BOCCTaHOBJICHHE,
JNEKTPOIIATUYECKAS JUcconuanus, CKOpOCTh XUMUYECKON peakuun);
* OIMCBIBATH IEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO NIPOBEACHHBIE DKCIIEPUMEHTBI, UCIIONIb3YsI
JUIA 3TOr0 €CTECTBEHHBIN (pycckuii, POZIHOIN) A3BIK 51 A3BIK XUMMUH;
ONMUCBHIBATh U pPa3inyaTb W3YYCHHBIC KJIACChl HEOPraHWYECKUX COCAMHEHUH, MPOCTHIE U
CJIOKHBIE BELICCTBA, XUMHUYECKHE peakuuu;
KJ1accu(pUIUpPOBaThH U3Y4YCHHBIC 00BEKTHI u SIBJICHUS;
HaOIIOAaTh JAEMOHCTPUPYEMBbIE M CaMOCTOSITEIbHO IPOBOAMMBIE OINBITHI, XUMHUYECKHUE
peaxknuuu, MIPOTEKAKOLINe B pupoje u B OBITY;

JenaTh  BBIBOJABI W YMO3AKJIIOYEHHs] M3 HAOMIOACHMHA, U3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEW, MPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB [0 AHAJIOTHUU CO

CBOMCTBaMH W3yUYCHHBIX;
CTPYKTYpUpPOBaTh M3YYCHHBIH MaTepuall U XUMHUYECKYI0O WH(POpPMAIHIO, TOJTYYCHHYIO U3
IPYTHUX HCTOYHUKOB;
MOJIEIUPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOIO — TPETHEro MEPUONIOB (B paMKax

M3YYEHHBIX MoNIokeHu Teopun . Pesepdopra), ctpoeHne npocTeHimx MOIeKyl.

2. B yennocmuo-opuenmayuonnoii cghepe:
AQHAIM3UPOBATh M OICHUBAThH IOCICICTBUS IS OKPYXAIOIMIEH Ccpeabl OBITOBOM W
MIPOU3BOICTBEHHOM JIEATENILHOCTH YEJIOBEKa, CBA3aHHOMN C MepepadOTKON BEIIECTB.

3. B mpyodoeoti cghepe:
* IPOBOJIUTh XUMHUYECKHUI IKCIIEPUMEHT.

4. B cghepe bezonacnocmu sicuszHedessmenbHOCMU:

* OKa3bIBaTh MEPBYIO MTOMOIIb MIPH OTPABJICHUSIX, 0KOTAaX U JAPYTUX TPaBMax, CBS3aHHBIX
C BEIIECTBAMH U JIa0OPaTOPHBIM 000PYAOBAHUEM.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIIACC (70 HACOB)

Haszeanue Tema ypoxa OcHogHble 6udbl desamenbHOCmU Hcnonvzoean
pazoena ooyuarowuxca ue
obopyooeanusn
uenmpa
«Touxa
Pocmay

Beeoenue (5u) | 1.Ilpeomem xumuu. | Cnymanve oObSICHCHUN yUUTEIIS.
Bewecmea. CamocrosTensHas padoTa ¢ y4eOHUKOM.
OObsicHeHHE HAOI0JTAEMBIX SIBJICHHIA.

2.1lpespawenus
pespaly Pabota ¢ pa3gaTo4HbIM MaTepUATIOM.
seulecms. Ponv .
Crnymranue o0bsICHEHUN YIUTETIS.
XUMUU 8  JHCUZHU
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
uenosexd.

3.Kpamkuii  ouepx | Ciymianue oObsICHEHUH YUUTEIIS.
ucmopuu paseumus | CaMOCTOSATENIbHAs pab0Ta ¢ yUeOHUKOM.
Xumuu. OT1Oop M cpaBHEHHE MaTepuaja 10
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HECKOJBKHM HCTOYHUKaM.

4.1I1CXD U | Cnymanue 0ObSICHCHUI YIUTEIS. JaTtuuk
Menoeneesa. 3uaxu | CamocrosiTeIpHast paboTa ¢ y4eOHHKOM. | BBICOKOH
XUMUYECKUX Pabora ¢ Tabnuueit Menzaeneesa. TEMIIEPaTypHI,
91eMEeHMO8. Pabora ¢ kapToukamu. JaTuuk
TEMIIepaTyphI
IJIATUHOBBIN
5. Xumuueckue
Ananus ¢popmyIL.
dopmynwi.
Omuocumenvuas Pentenne TEKCTOBEIX KOJMYECTBEHHEBIX U
amommas 1 | KAUeCTBEHHBIX 3a]1a4.
MONeKYIApHas Cnymanue 0ObsICHEHUH yUnTeNs.
maccei. PaGota B mapax.
PaGoTa B rpynmax.
Amomst L Ocrosnble Pabota ¢ pa3naTouHbIM MaTepHaIOM. HaTqHKU
XUMUYECKUx c8e0eHs] 0 . BBICOKOM
Crnymanue 0ObsICHeHUI YUIUTES.
I71eMEeHN 08 CIPOCHUI AMOMOB. | <o\ o oo os paBoTa ¢ yIeGHHKOM. TEeMIIEPaTyphl,
(8u) Hzomonel. JlaTunk
TEeMIEPATYphI
TJIATUHOBBIN
2. Cmpoenue | Crymanue 0ObsICHCHUH YIUTEIS.

DNIEKMPOHHBIX
obosiouex amomos.

Hsmenenue uucna
INEeKMPOHOE Ha
BOY.

CamocrosiTenbHas padoTa ¢ y4eOHUKOM.
Pabora ¢ Tabnuuelt Menzeneesa.
Pabota ¢ kaproukamu.

Pabora B mapax.

Pabora B rpynmax.

3. Honnas ceaso.

Cnymanue 0ObsICHEHUH yUUTEs.
Pemnienne mocTaBieHHBIX 3a1a4.
Pa6ora ¢ yueOHUKOM.

Pabora B mapax.

Pabora B rpynmax.

4,
Bzaumooericmeue
amomos
oNeMEeHmMo86-
HeMemaios
medxncdy coOoll.

Crnymanue oObICHEHUI yUUTEIS.
Pabora ¢ Tabauieit Menneneesna.
Pemenue 3agau.
PaGoTa B mapax.
Pabora y nocku.

5. Kosanenmnas
XUMUYECKas CE53b.

Pabota ¢ pa3gaTouHBIM MaTEpHAIOM.
Crnymanue oObICHEHUI yUUTEIS.
CamocTosiTenbHas padoTa ¢ y4eOHHKOM.

6. Memannuueckas
XUMUYECKAs CE853b.

PaboTa ¢ pa3aTOYHBIM MaTepUAJIOM.
Cnymanue 0ObsICHEHUH yUnuTeNs.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayus
3HAHUIL.

Pa6ota B mapax.

Pabora B rpynmax.

Pemienue 3amad.

ITpoBepka moy4eHHbBIX 3HAHUMH.
ITonroroBka K KOHTPOILHOU paboTe.

8. KonmponvHas
paboma No |.

Pemenue 3aganuii KOHTPOJIBEHON PaOOTHI.
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Ilpocmuie 1. Ilpocmole JaTtuuk
Pabora ¢ pa3naTouHbIM MaTepHaIOM. .
eéewecmea (7 u) | sewecmasa - N BBICOKOM
Crnymanue 0ObsICHEHUI YUUTEISL.
Memannvl u TEeMIIEPaTyphl,
CamocrosTensHas paboTa ¢ y4eOHUKOM.
HeMemaanbl. JaTtuuk
Ananuz ommuooK.
Ananus . TEMIIEPaTypbl
. AHanu3 KOHTPOJILHOM paboTHI. 8
KOHMPOTIbHOU TUTATUHOBBIA —
5 PaGota Hajg ommbOkamu.
abomul. u3MepeHue
p Pemenue 3anau. P
TEMIIEPATypPhI
MEPEX0/I0B
AJTOTPOITHBIX
MoauuKaIui
Cephl;
U3MepeHue
TEeMIIEPATypPhI
TUTaBIICHUS
BEIIIECTB.
2. Konuuecmeso
Ananuz Gopmyir.
sewecmaa.
Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a7a4.
Crnymanue oObsICHeHHI YUUTENs.
3. Pewenue 3a0au .
Ananus ¢popmyiL.
PemneHre TEKCTOBBIX KOJWYCCTBCHHBIX H
KaueCTBEHHBIX 3a7au.
Crnymraave 00bsICHEHUN YIUTETIs.
4. MonspHuoiii
P Ananuz Gopmyir.
00veM 2az08.
Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aJau.
Crnymanue 0ObsCHEHUI YUUTEIIS.
5. Pewenue 3a0au.
Ananu3 GpopmyIL.
Pemienrie TEKCTOBBIX KOJIWYECTBEHHBIX U
KaueCTBEHHBIX 3a7a4.
Crnymranue o0bsICHEHUH YIUTETIS.
6. Ob6o6wenue u | Pabota B nmapax.
cucmemamuzayus | Paborta B rpymnmnax.
3nanull no 2naee | Pellenne 3ajmadq.
«Ilpocmoie ITpoBepka moy4eHHbBIX 3HAHU.
8euecmsay. [TonroroBka K KOHTPOILHOU paboTe.
7. Koumponvnas | Pemenue 3a1aHuii KOHTPOJIBHON pabOTHI.
paboma No 2.
Coedunenusn 1. Cmenens | Cnymanue 0ObSICHEHUN yUUTES.
XUMu4eckux okucnenus. Awnanuz | CamoctosiTenbHast paboTa ¢ yUeOHHUKOM.
nemenmos (15 | koumponvrou Pabora ¢ Tabaureit Menneneesa.
y). pabomul. Pabora ¢ kKapTouKamu.
2. Baxcnetiwue
Pabota ¢ pa3gaTouyHbIM MaTepHUaIOM.
K1accol  OUHAPHBIX .
. Crnymanue oObsICHeHHH YUUTENs.
COeOUuHeHU .
CamocrositenpHas paboTa ¢ y4eOHUKOM.
3. Ocnosanusl. Hatuuk pH

PaboTa ¢ pa3naTouHbIM MaTepHaIOM.
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Crnynranue o0bsICHEHUN YIUTETIS.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

4. Obobwenue u

Pabora ¢ pa3garouyHbIM MaTepuaiom.

cucmemamusayus | Pemenue 3anau.
SHAHUUL. 3akperieHue 3HaHUuM 1o TeMe.
5. Kucnomur. Crnymanue oObsCHEHHIA yUUTEI. Hatuuk pH
CamocrostenbHas paboTa ¢ yUeOHUKOM.
Otbop ™ cpaBHEHHE MaTepuaga IIo
HECKOJIbKUM MCTOYHHKAM.
6. QO6o6wenue u | Pabota c pa3gaTouHbIM MaTEPHAIIOM.
cucmemamusayus | Pemenue 3anau.
3HAHUIL. 3aKperieHUue 3HaHUM 110 TEME.
7. Conu. Crnymanue oObsCHEHUH yUUTEs. Harunk pH

CamocTrosTrenbHas paboTa ¢ yaeOHUKOM.
Ot10op ™ cpaBHEHHE MaTepuaga II0
HECKOJBKUM NCTOYHUKAM.

8. Obobwenue u

PaboTa ¢ pasaaToOYHbIM MAaTCpUAJIOM.

cucmemamusayusi | Pemenue 3anad.
SHAHUII. 3akperuieHue 3HaHUM 110 TEME.
9. O6obwenue u | Pabora c pa3gaTOUHBIM MaTEPHAIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUU 00 | 3akperieHue 3HaHHUH 110 TeME.
OCHOBHBIX  KAACCAX
Heop2aHu4yeckux
gewecms.
10.

Pabota ¢ pa3naTouHbIM MaTepHaIOM.
Kpucmannuueckue "

Crnymanue 0ObsICHEHUH yUUTE.
peuemxu.

CamocTosTtenbHas paboTa ¢ yaeOHUKOM.
12. Yucmeoie | Cnymanyue oObSICHEHUN yUUTEIS.

eewecmea U cmecu.

CamocrosTenbHas paboTa ¢ y4eOHUKOM.
OTtbop ™ cpaBHEHHE MaTepHaia IIo
HECKOJIbKUM MCTOYHHUKAM.

13. Maccosasa u A
Hayu3 (popMyil.

obvemHas oonu
KOMHOHEHMO8 Pemennie TEKCTOBBIX KOJWYECTBEHHBIX U
cmec. KayeCTBEHHBIX 3aJau.

Caymanue 00bsCHEHUH yUUTeIsl.
14. Pacuemui,

Ananuz popmyir.
CB853aHHbIe c

nousamuem «00ay.

Pemienne TEKCTOBBIX KOJWYECTBEHHBIX H
Ka4eCTBEHHBIX 3a]1ay.
Crnymanue 0ObsICHEHUH yUnTeNsl.

15. KommponvHas

Pemenue 3a1anuii KOHTPOJIBHOU PaOOTHI.

paboma No 3.
H3imenenusn 1. DQusuyeckue
’ Pabota ¢ pa3gaTo4HbIM MaTepUATIOM.
npoucxooauwgue | A6NeHUS 8 XUMUU.

Cc eéeuiecmeamu

Ananuz

Crnymranue o0bsICHEHUN YIUTETIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

(12 u). KOHMPOAbHOU
pabompi.
2. Xumuyeckue | Cnymanue oObsICHEHUN YIUTEIIS.
peaxyuu. CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
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Otbop ™ cpaBHEHHE MaTepuaia IIo
HECKOJbKHUM HUCTOYHHKAM.

3. Xumuueckue
VPAGHEHUsL.

Crnymranue o0bsICHEHUH YIUTETIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepuaga [0
HECKOJIbKUM MCTOYHHKAM.

4.  Pacuemwvr no
Ananuz gopmyir.
XUMUYECKUM
ypasHeHnuam. Pemenue TEKCTOBBIX KOJMYECTBEHHBIX U
KayeCTBEHHBIX 3aJau.
Caymanue 00bsCHEHUH yUUTEs.
5. Pacuemwvi no
Ananmus ¢popmyiL.
XUMUYECKUM
VYPABHEHUAM. Pemnrenne TEKCTOBBIX KOJIHMYSCTBEHHBIX U
KaueCTBEHHBIX 3aJa4.
Crnynranue 00bsICHEHUN YIUTETIS.
6. Peaxyuu
Pabota ¢ pa3naToYHBIM MaTepUaIOM.
DA3N04HCEHUAL. C .
JyIIaHue 0ObICHEHUN yUUTEI.
CamocrosTenpHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
PaboTa ¢ pa3aTOYHBIM MaTepUaJIOM.
coeouHeHUsl. .
Crnymanue oObsCHEHUIA yUUTEIS.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue oObsICHEHUN YUUTEIS.
3amewjeHusl. CamocTrosTrenbHas paboTa ¢ yueOHUKOM.
Ot10op ™ cpaBHEHHME MaTepuaga II0
HECKOJIbKUM MCTOYHHKAM.
9. Peaxyuu | Cnymanve oObsICHEHUHN yUuTes.
obmeHa. CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepuaga I0
HECKOJIbKUM MCTOYHHKAM.
10. Tunwv
Pabora ¢ pa3narouyHbIM MaTepuaioMm.
XUMUYECKUX .
g Crnymanue 0ObACHEHUH yUUTes.
peaxyuil Ha
. CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
npumepe  c80lUcms
800bL.
11. 0Ob606wenue | Pabota B mapax.
sHaHuti no meme | PaGorta B rpynmax.
«Hzmenenus, Pewenne 3anau.
npoucxooswue ¢ | IlpoBepka moayd4eHHBIX 3HAHHM.
geujecmeamuy. [lonroroBka K KOHTPOJIBHOU padoTe.
12.  Koumponvhas | Pemenue 3aganuii KOHTPOJIbHOM paOOTHI.
paboma Ne 4.

Ilpocmenmue
onepayuu c
eewjecmeamu
(Xumuueckuit
npakmukym) (5

u).

1. Ilpaxmuuecxas

paboma Noj.
Ilpuemvl
obpawenus c
1abopamopubvim
obopyoosanuem.

Hab6mronenue
YUUTEIIA.
OObscHeHHE HAOIIOAAEMBIX SIBIICHUIA.
[locTaHOBKa OIBITOB MJIsi JAEMOHCTPALIUU
KJIaccy.

BrimosiHeHHE TPaKTHYECKOW pabOoTHI.

3a ACMOHCTpalusIMU

2. Ilpaxmuueckas

Hab6mronenue 3a JIEMOHCTPAIUSIMU

JlaTumk
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paboma  No2 YUUTEIS. TeMIepaTypbl
Habniooenue 3a | OOBsiCHEHUE HAOTIO1aeMbIX SIBICHUI. TUTATUHOBBIN
2opAauell ceeyoll. ITocTaHOBKa OMBITOB I JEMOHCTPALIUU
KJIacCy.
BrinonHenue npakTuueckoi paboThl.
3. Hpaxmuieckasn Habmionenne  3a  1eMOHCTpanusiMu I[aTqHKU
paboma  Ne3 — BBICOKOM
Ananus - nousol  u OObsicHeHHEe HAOIIOIAEMBIX SIBJICHHIA. TCMIICPATypE,
60001, [TocTanoBKa OMBITOB JJI JEMOHCTpPALIMHI Hariuk
Kacey. TeMIepaTypbl
BrinonHenue npakTu4eckoi paboThl. [HIaTHHOBBIM =
U3MepeHue
TEeMIIepaTyphI
B mporecce
o0yueHus
nprueMam
BBITIAPUBAHUS
BOJIbI u3
00pasIos
MOYBBI.
Hatunk pH -
pH -
U3MEPEHHUE
BOJIOPOJHOTO
noKasareJs
BBITSKKH
pacTBopa
MOYBbI
4. Hpaxmuueckas HaGmronenne  3a  JIeMOHCTpausiMu 'HaTqHKU
paboma  Ne4 —— BBICOKOM
Hpusnaru OO0BbscHeHre HAOII01aeMBbIX SBJICHHH. TCMITCPATYPE,
UM ECKUX [TocTaHOBKa OMBITOB MJIsi JAEMOHCTPAIIUU Hataux
peaxyuil. — TeMIIepaTypbI
BrimosiHeHHE TPaKTHYECKOW pabOoTHI. TUIATHHOBBIN,
Hartuuk pH -
MpU3HAKU
peakuuii 1o
M3MEHEHUIO
cpenbl
(peaxrust
HEWTpaJIn3all
1n)
5. Ilpaxmuueckas HaGmonenue 33  JIEMOHCTPAIMAMH ONEeKTPOHHBIE
paboma Nos. e BEChl, HaOOp
Hpueomosnenue OObsicHeHHEe HAOI0TaeMBIX SIBJICHHIA. naboparopun
pacmeopa caxapd U | ry, rapopka ONMBITOB IS JIEMOHCTpaIuu A
pacuem e2o KIacey.
maccosot - donu 6 BrinonHenne npakTuyeckoi paboThl.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. PaGoTa ¢ pa3aATOUHBIM MATEPHATOM. Jatuuk
Pacmeoppl. Pacmeopumocms O mpm——" — BBICOKOM
Peaxkyuu gewecms 8 gooe. TEMIIePaTYypHI,
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UOHHO20
oomena.
Oxucnumenvho
eoccmanogume
JIbHblE
peaxyuu(l1 u)

CamocrosTenbHas padoTa ¢ y4eOHUKOM.

2. J/C. OcnosHbie
nonooicenuss T

Pabota ¢ pa3naTouHbIM MaTEpHAIOM.
Crnymianue oObsCHEHHIA yIUTEIS.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

3. Honnvie
VPAGHEHUsL.

Ananuz ¢popmyi.

Pemienne TEKCTOBBIX KOJIWYECTBEHHBIX H
Ka4eCTBEHHBIX 3a/1a4.
Crnymianue oObsCHEHHI YUUTEIIS.

4.. Kucnomwlt, ux
Kiaccuguxayus u
ceoticmaa.

PaboTa ¢ pa3naTOYHBIM MaTepUAIIOM.
Crnymanue oObsICHEHUN yUUTEIS.
CamocrosTenpHas paboTa ¢ y4eOHUKOM.

5. OcHnosanus, ux
Kiaccuguxayus u
ceoticmaa.

PaboTa ¢ pa3naTOYHBIM MaTepUAIIOM.
Crnymanue oObsICHEHUN yUUTEIS.
CamocrosTenpHas paboTa ¢ y4eOHUKOM.

6. Okcuowsl, ux
Kiaccugurayus u
ceolicmea.

Crnymranue o0bsICHEHUH YIUTETIA.
CamocTrosTrenbHas paboTa ¢ yueOHUKOM.
Otbéop u cpaBHeHHE MaTepuasa Io
HECKOJIbKUM MCTOYHHKAM.

7. Conu, ux
Kraccuguxayus u
ceoticmea.

Crnymranue oObsSCHEHHIA yIUTEIS.
CamocTosiTenbHas paboTa ¢ y4eOHHKOM.
Otbop W cpaBHEHHE MaTepHaia o
HECKOJIbKUM HCTOYHUKAM.

8. Tenemuueckas

Pabora ¢ pa3naToyHbIM MaTepHaIoM.

C653b MmedxHcoy .

Crnymanue 0ObACHEHUH yUUTes.
Kkaaccamu

CamocrosTenbHas paboTa ¢ y4eOHUKOM.
gewecms.
9. Oxucaumenvho- | Caymanue oObSICHEHUN yUUTES.
goccmanosumenvt | CamocTosATeNbHAs paboTa ¢ y4eOHHUKOM.
ble peaKyuu. OT1Oop ¥ cpaBHEHHE MaTepuaga II0

HCCKOJBbKHUM UCTOYHHUKAM.

10. Obobwernue u

Pa6ora B mapax.

JaTtuuk
TEMIIEpaTyphI
TJIATUHOBBIA —
0  TOPEHUIO
CKa3aHO BBIIIIE,
Hatunk pH —
IpU U3yYEHHUH
KHCJIOT u
OCHOBaHUI
(cpena
pacTtBopa).
Jatuuk
3JIEKTPOIPOB
OJIHOCTHU -
U3y4eHue
MIPOBOJIUMOC
TH PacTBOPOB

cucmemamusayus | Pabota B rpymnmnax.

3nanul no meme « | Pemenne 3amad.

Pacmeopenue. IIpoBepka NoIy4eHHBIX 3HAHUMN.
Pacmeopur. [TonroToBKa K KOHTPOJIBHOU padoTe.
Peaxyuu  uonnoco

oomena. OBP».

11.  Koumponvnas | Pemenue 3agannii KOHTPOJIBHOM paOOTHI.
paboma Ne 5

Ceouicmea
INEKMPOIUM 06
(xumuueckuii
npakmuxym) (4

1. Ilpaxmuueckas
paboma  Ne 6.
Honnwvie peaxyuu.

Habmonenue
YUUTEIIA.
OOBbsicHEHNE HAOIIONAEMBIX SIBICHUI.
[TocTaHOBKA OMBITOB JJISI JEMOHCTPAIHH

3a ACMOHCTpalusAIMU
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y) KJ1accy.

Beinonnenune npakTuyeckon paboThl.

2. Ilpakmuueckas JaTtuuk
HaGmonenne  3a  JI€MOHCTpalUsSIMU

paboma  Ne 7. e —— TeMIepaTypbl

Venosus i o TUTATHHOBBIM
OO0bsicHeHHnE HAOII0JaeMBbIX SBJICHHM.

npoOmeKauusl
[ToctaHOBKa OIBITOB AJIsl I€MOHCTpPALUU

XUMUYECKUX

- KJ1accy.

peakyuii  mexHcoy .
BrinonHeHnue npakTuieckoil paboThl.

pacmeopamu

NEKMPOAUMOE OO

KOHYa.

3. Ilpaxmuuyeckas Hatuuk pH
HaGmonenne  3a  JIEMOHCTpaIUsIMu

paboma  Ne 8.
YUUTENs.

Csoilicmea Kuciom,
OKCUO08,
OCHOBAHUI U COJIeU.

O0BgacHeHHe HAOII0AAEMBIX SIBJICHUM.
[TocTaHOBKA OIBITOB JJIs JIEMOHCTpPALUU
KJ1accy.

BrinonHenune npaktudyeckoil paboThl.

4.  Ilpakmuuecxas

paboma  Ne 9.
Peuwenue
IKCNEPUMEHMATIbH
bIX 3a0aY.

Habmonenue 3a
YUUTEIS.
OOBsicHEHNE HAOIIOAAEMBIX SIBIICHUH.
[TocTaHOBKA OIBITOB JIJIs JIEMOHCTPAIIUN
KJ1accy.

BrimosiHeHHE TpaKTHYeCKO paboTHI.

ACMOHCTpalusIMU

3axnrouenue (4

%)

1.0606wenue u
cucmemamu3zayus
3HAHUU no
VUEOHUKY XUMuu 3a
8 knacc.

Pa6oTa B mapax.

Pabora B rpynmnax.

Penrenune 3amau.

IIpoBepka 1mony4yeHHbIX 3HAHUM.
ITonroToBKa K KOHTPOJIBLHOM padoTe.

2.0600wenue u
cucmemamu3ayust
3HAHUU no
VUEOHUKY XUMUU 3d
8 xknacc.

Pa6ora B mapax.

Pabora B rpynmnax.

Pemenne 3amau.

ITpoBepka moy4eHHbBIX 3HAHU.
[TonroroBka K KOHTPOILHOU paboTe.

3. Hmozcosas | Pemenne 3ajaHuii KOHTPOJIBHOM paOOTBHI.
KOHMPOIbHASL

paboma no xumuu

3a 8 Kaacc.

4. Ananuz | AHanu3 ommoOoK.

KOHMPObHOU AHanmu3 KOHTPOJIBHOH paboThI.

pabomul.  Paboma | PaboTa Haja ommOKaMu.

Hao owubxamu.

Pewenue 3anau.
Crnymranue 00ObsICHEHUH YIUTETIS.
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9 KJIACC (68 YACOB)

Ha3zeanue Tema ypoka. Ocnoenvie 6uovt oesasmenvnocmu | Hcnonvzoeanue
pazoena, oodyuarowuxca 0bopyooeanusn
Konuuecmeo yenmpa «Touka
yacoe Pocmay
Oowan 1.  Xapaxmepucmuxa | Cnyiianue 0ObsICHEHUN yUUTEIIS.
xapakmepucmu | xumuuecxkozo snemenma | CaMocTosiTenbHast ~ pabora  C
Ka XUMU4eCKUx | Ha ~ OCHO8AHUU €20 | yYCOHUKOM.
anemenmos (4 | nonosicernus ¢ | Pabora c Tabiuieit Menaeneena.
u). Ilepuoouueckoti Pabora ¢ xapToukamu.
cucmeme I u
Memnoeneesa.
2. Xapaxmepucmuka | Cnymanue oObICHEHUN YUUTEIS.
xumuueckoeo snemenma | CaMocTosiTenbHast ~ pabora  C
HA4 ~ OCHOBAHUU €20 | yYCOHUKOM.
noJodicerus 6 | Pabora ¢ Tabnuieit Menaeneesna.
Ilepuoouueckoti PaGora ¢ xapToukamu.
cucmeme I u
Memnoeneesa.
3. Xapaxmepucmuka | Ciiynianue OObSICHCHHA YIUTEIIA.
xumuueckoeo snemenma | CaMoctosiTenbHass ~— pabora  C
no KUCTIOMHO- | Y4€OHUKOM.
ocHosHbiM  ceoticmeam | Pabota ¢ Tabnuueit Menaeneesa.
obpazyemvix um | PaboTa ¢ kapTOUKaMu.
CcoeouHeHUl.
4. Iepuoouueckuii | Cnymanue 0ObSICHEHUN YIUTEIIS.
3aKOH u | CamocrositennbHass ~ pabota ¢
Ilepuoouueckas Y4E€OHUKOM.
cucmema xumuyeckux | Pabora ¢ Tabiuieir Menneneesa.
anemenmosé  J{. M. | Pabora c kapTouKamu.
Menoeneesa.
Memannvt (13 | 1. Ionoocenue | Crymianue oObSICHEHUH yUnTes.
y) Memannos 6 | CamocTosiTennbHast ~ pabora  C
Ilepuoouueckoti y4eOHUKOM.
cucmeme Pabora ¢ Tabnuueit Menzeneena.
I 1. Menoeneesa u | PabGora ¢ xapToukamu.
cmpoeHue ux amomos.
2. Xumuueckue P JlaTuuk
. abota c pa3naToOYHBIM
C80UCMBA MEMAJlo8. MaTEpHATOM. TeMIIepaTyphl
Crnymanue oObsICHEHUN yInuTeIIsl. [LIATHHOBBIM
CamocrosrenbHass  pabota ¢
Y4€OHHUKOM.
3. Tonyuenue | Cymanue oObICHCHHH YIUTEIIA.
memannos.  Kopposus | CamoctosiTenbHast ~ pabota ¢
Memanos. Y4EOHHKOM.

Ot0op M cpaBHEHHME Marepuaa
110 HECKOJIbKUM MCTOYHHKAM.
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4. Llenounvie
Memauioi.

Crnymanue oObsICHEHUN yUnuTeIIsl.
CamocrosrenbHass  pabota ¢
Y4€OHHUKOM.

Otbop W cpaBHEHHE MaTepuaia
M0 HECKOJIBKUM HCTOYHHKAM.

JlaTuuk
TEMIIepaTyphl
IJTATUHOBEINA

5. I]enounsvie | Pemenue 3amad.

MemaJvl. Pabota o kaproukam.
Pemenue XUMHYECKUX
YpaBHEHUH.

6. bepunnui, macHuil u
Pabora c pa3aTOYHBIM

wenouHo3eMebHble
MaTepUaIOM.

Memaivl. .
Cnymanue oObSICHEHUN yUUTeNs.
CamocrositenpHass ~ paboTa €
y4eOHUKOM.

7. Bepunnuu, macHuu u

Pemenue 3amau.

WenoyHo3eMenbHble Pabota o xkapToukam.

Memannol. Pemenune XUMHUYECKIX
YpaBHEHUH.

8. Antomunuil. P

abora C pa3aaTouyHbBIM

MaTepHaIoM.
Crnymanue oObsCHEHUN YIUTEIIS.
CamocrositenbHass ~ pabota ¢
y4€OHUKOM.

9. Amomunuii.

Pemrenue 3anau.
Pabora o kaproukam.

Pemenne XAMUYECKHUX
YpaBHEHUM.

10. Keneso. Crnymanue oObsCHEHUH YUUTEIIS.
CamocrositenpHass ~ paboTa  C
y4eOHUKOM.

OO0vbscHeHnue Ha0JII0JaeMBbIX
SIBJICHUM.
11.  3axpensenue u | PabGota B mapax.

cucmemamusayusl Pabora B rpymnmnax.

3Hanull no 2nase nepsou | Pemenue 3anad.

«Memannwv». [IpoBepka moy4yeHHbBIX 3HAHUMH.
IlonrotoBka K  KOHTPOJBHOMN
pabore.

12. Konmponvnas | Pemienne 3amaHuii KOHTPOJIBHOM

paboma Nel | paGoThI.

«Memannwvi».

13. Ananuz | Ananus ommooK.

KOHMPObHOU pabdomsl. | AHAIN3 KOHTPOJIBHOU PabOTHI.

Pabora Hag ommOkamu.
Pemrenue 3agau.
Cnymanue oObSICHeHUI yUUTEs.
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Ceoiicmea Ilpaxmuueckas paboma aATYHK
P p HaOmroneuune 3a 'ZV[
memannos u ux | Nel.  Ocywecmenenue BBICOKOM
5 - JIEMOHCTPAIUSAMU YIUTETIS.
coeounenu enouKu  XUMUYEeCKUX TeMIIEPaTyphI
. Y N OO0BsicueHue HaOJIIOJaeMBbIX patypeL,
(xumuueckuii npespaujeHui. SBICHMI JlaTuuk
npakmuxym)(3 i TEMIIEpATYPhI
P ym)( ITocTanoBska ONBITOB I p ypv
u). IJIATUHOBBIM ~ —
JIEMOHCTPAIUH KJIACCy.
. | U3MepeHne
Brinonnenue MPaKTUYECKON
TEMIEPATYPhI
paboTHL
MepeXo0/I0B
AJUTOTPOTTHBIX
MoaupUKaIi
Cepbl; M3MEpeHue
TEeMITepaTyphl
IJIABJICHUS
BEIIECTB.
Ilpaxmuueckas paboma
P p HaOmronenue 3a
No2.  Tlonyuenue u
. . | IEeMOHCTpaIUsIMU YIUTEIIS.
ceolicmea  coeOuHeHUll
OObscHEHUE HaOJII01aeMBIX
Memannos. N
SIBJICHUH.
ITocTaHOBKa OITBITOB IS
JIEMOHCTPAIUH KJIACCy.
Breimonnenue MIPAKTUYECKOU
paboTHI.
Ilpakmuueckas paboma
Np3 p Ha6nronenune 3a
o
u JEMOHCTPAIUSMU YIUTEJIS.
OxcnepumenmanvHole
OOBsacHeHHE Ha0JII0JaEMBIX
3a0auu no .
SIBJICHUH.
PACNO3HABAHUIO u
ITocTanoBKa OIILITOB IS
NOJIYUEHUIO 8eujecms.
JIEMOHCTPAIUH KJIACCY.
Brinonnenne MPaKTUYECKOU
paboThI.
Hememannui 1. Hememannvi: amomer | Ciyiianue 0ObsICHEHUN yUUTEIIS. Hatuuk
(26 u) u npocmvie sewecmsa. | CamoctoaTenbHass  paboTta  C | BHICOKOU
Kucnopoo, 030H, | y4eOHHUKOM. TEMIEPATYPHI,
6030)X. Ot6op m cpaBHeHuWe Matepuana | JlaTumk
10 HECKOJIbKMM HCTOYHHUKAM. TEMIIEPATYPHI
TUIATUHOBBIM —
U3MepeHue
TEeMITepaTyphl
MIEPEX0JI0B
AJTOTPOTTHBIX
MoaAupUKAIUI
Cepbl; HU3MepeHue
TEMIIEPATYPHI
IJIABICHUS
BEIIECTB.
2. Hememannwi. | Pemenue 3agau.
Xumuueckue ceovicmea | PaboTa 1o kapToukam.
HeMemaos. Pemenue XAMHUYECKHUX
YPaBHEHUH.
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3. Xumuueckue
2/leMeHmbl 6 KIemKax
JHCUBLIX OPESAHUIMOS.

Pa6ora C
MaTEPHUATIOM.
Crnymanue oObsICHEHUN yUnuTeIIsl.
CamoctosiTennpHast ~ pabota  C
Y4eOHHUKOM.

pasgaTOYHbBIM

4. Booopoo. Pemenue 3amauy.
Pabota o kapTo4kam.
Pemenue XUMHYECKHX
YpaBHEHUM.
5. I'anozenwi. Cnymanue 0ObSICHEHUN yUUTEs.
CamoctosTenpHass ~ pabora C
Y4E€OHUKOM.
OO0ObsacHeHne HaOJII0OJaeMBbIX
SIBJICHU.
6. Coeounenus | Pemenue 3amauy.
2a102€eH08. Pabota o kapToukam.
Pemenne XUMUYECKHUX
YPaBHECHHH.
7. Ionyuenue | Cnymanue 0ObSICHEHUH yUUTEIS.
2a102eH08. CamocrosTenbHass  pabota C
buonozuuecroe Y4EOHUKOM.
3Hauenue u npumenenue | OT00p U CpaBHEHUE MaTepuaia
2an02eH08 u UX | IO HECKOJIBKUM HCTOYHHKAM.
CcOeOUHeHU.
8. Kucropoo. PaGora c pa3gaTOYHbIM {[aTqHK
MaTEepHAIIOM. BbICOKOU
Cnymanue oObSICHeHUN yUUTENs. B
CamocrositenpHass  paboTa  C Aatanx
P — TeMIepaTyphl
IUIATHHOBBIA ~ —
U3MepeHue
TEMIIEPATYPhI
MIEPEX0/I0B
QJIOTPOTTHBIX
MoauQUKaIui
Cephl; M3MEpEeHHE
TEMIIEPATYPhI
TUTABIICHHUSI
BEIIECTB.
9. Koumponvnasa | Pemenue 3agaHuii KOHTPOJIBHOMN
paboma No2 paboTHI.
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10. Cepa. Crnymanue oObsICHEHUN yUnuTeIIsl. Jatuuk
CamocrostenbHas  paboTa ¢ | BBICOKOM
Y4€OHHUKOM. TEeMITepaTypHl,
OOBsicHEHUE HaOmrogaeMbIx | JlaTumk
SIBJICHUM. TeMIepaTyphl
IUTATUHOBBIN
U3MepeHue
TEMIEPATYPhI
MepPexo/10B
QJJIOTPOIHBIX
MoaupUKaIi
Cephl; M3MEepeHHe
TEMIEPATypPhI
TUTaBJICHUS
BEIIECTB.
11. Coeounenus cepvi. | Ciyimianue oObsICHEHUH y4nuTells.
CamocrositenpHass ~ paboTa  C
y4eOHUKOM.
Ot0op M cpaBHEHHME MaTepHala
110 HECKOJIbKUM MCTOYHHKAM.
12. Cepnas kucioma. Craymanue oObsCHEHUN YIUTEII. Jatunk
CamocrosatensHass  pabora ¢ | pH
Y4eOHUKOM.
OO0vbscHenue Ha0JI10JaeMBbIX
SIBJIEHUM.
13. Azom. Pemenue 3anau.
Pa6ora o kaproukam.
Pemenue XAMUYECKHUX
ypaBHEHUH.
14. Ammuax. Crnymanue oObsICHEHUN yUUTEIIS. Jatuuk
CamocrostenbHass  pabora ¢ | pH
Y4EOHHKOM.
OObscHenue HaOJII0JaeMBbIX
SIBJICHUM.
15. Conu ammonus. Crnymanue oObsCHEHUN YUUTEII.
CamocrositenpHass ~ paboTa  C
y4eOHUKOM.
OO0bscHeHue Ha0JII0JTaeMBbIX
SIBJICHUU.
16. Kucnopoonvie | Cnymanue o0bsSCHEHUH yuuTeIs.
COeOUHeHUsl a30ma. CamocrositenpHass ~ paboTa  C
Y4eOHUKOM.
Otbop u cpaBHEHHE MaTepuasa
110 HECKOJIBKUM MCTOYHHKAM.
17. ocgop u  ez0 PaGora C pa3aaToOYHBIM Harauk
coeouHeHUs. TEMIEPATypPhI
MaTEPHUATIOM. .
Cnymanue 0ObSICHEHUN yUUTES. TIATHHOBBIA
CamocTtosTenbHass  pabota ¢
Y4E€OHUKOM.
18. @ocgop u eco | Pemennue 3amau.
COeOUHEeHUS. Pabota o kaproukam.
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Pemenne XUMUYECKHUX
YPaBHEHHHU.

19. Venepoo. Crnymanue oObsCHEHUN YIUTEIs.
CamocrositenpHass  paboTa  C
Y4eOHUKOM.
OOpbscHeHue Ha0JII0JaeMBIX
SIBJICHUU.

20. Kucnopoonvie | Pemenue 3amau.

coeoduneHnus yenepooa. | Paborta mo kapToukam.
Pemenue XUMHYECKHUX
YPaBHEHUM.

21. Kpemnuti u eeco | Cnymanue oObICHCHUN YIUTEIS.

COeOuHeHUsl. CamocrosTenbHass  pabota ¢
Y4€OHHKOM.
OOmbscHeHne HaOII0TaeMBIX
SIBJICHUM.

22. Cunuxamnuas | Ciynmianie oObICHCHHN YIUTEIIA.

NPOMBIULIEHHOCMb. CamocrostenpHass ~ pabora ¢
Y4eOHHKOM.

Otbop W cpaBHEHHE MaTepuaia
10 HECKOJIbKUM MCTOYHHUKAM.

23. Obobwarowuii ypok
no meme
«Hememarnnol .

Pa6ora B mapax.

PaGora B rpymnmnax.

Pemienue 3amad.

[TpoBepka moy4yeHHbBIX 3HAHUMH.
[TogroroBka K  KOHTPOJIbHOM
pabore.

24. Obobwarowuti ypok

Pabota B mapax.

no meme | Pabora B rpymnmax.

«Hememannwvi». Pemenne 3amau.
IIpoBepka MoTy4eHHBIX 3HAHUMN.
[lonrotoBka K  KOHTPOJBHOMN
pabore.

25. Konmponvnasn Pemenue 3ajaHul

paboma Ne 3. KOHTPOJILHOHN paOOThI.

26. Ananuz | AHanm3 ommoOoK.

KOHMPOAbHOU pabomsl. | AHaIN3 KOHTPOJILHON pabOTHI.

Pabota Haj omulOkamu.
Pemnrenue 3agau.
Crnymanue oObsSCHeHUN YIUTEIIS.

Ceoiicmea Ilpaxmuueckas paboma
p p HaOmroneune 3a
Hememannoe u | Ned.
OUHEHUI | DKCnepumMenmaibhbvle JICMOHCTPATIIIMI yAHTCIT.
ux coe
P OO0ObsaAcHeHne HaOJIIOJaeMBbIX
(3 u). 3a0a4u no meme N
SIBIIEHUH.
«Ilooepynna
ITocTanoBka ONBITOB st
KUCTIOPOOAy.
JIEMOHCTPAIUH KJIACCy.
Beinosinenue MIPaKTUYECKON
paloThI.
Ilpaxmuueckas paboma
p p Hab6nronenue 3a

Nos.
OKcnepumenmanbHbie

JACMOHCTpaAUAMHA YIUTECIIA.
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3a0auu no meme | OOBsICHEHUE Ha0JII0/JTaeMBIX
«llooepynnvl azoma u | sIBIEHUI.
yenepooay. [ToctanoBka OTIBITOB JUTSE
JIEMOHCTPAIUH KJIACCy.
Brinonnenune MPaAKTUYECKOU
paboThI.
IIpaxmuueckasn paboma Habmonerme 12 DNeKTpoH
Neé. Tlonyuenue, HBI € BEChI, HabOp
JIEMOHCTPAIUSIMU YUUTEJIS.
cooupaHue U | OGpscHeHNE HAGIIO naboparopuu
JTAEMBIX
PAacno3Hasanue 2a3oe. P — I'nA
[TocranoBka ONBITOB TSt
JIEMOHCTpAIUH KJIACCy.
Brinonnenue MPAKTUYECKOM
paboTHI.
Opzanuueckue | 1. IIpeomem | Cnymanue oObsICHEHUN YUUTEIIS.
eéewecmea (13 | opeanuueckou xumuu. CamocrositenpHass ~ pabota  C
u) y4eOHUKOM.
Ot0op M cpaBHEHHME MaTepHaia
M0 HECKOJIbKUM UCTOYHHKAM.
2. Ilpedenvrvie | Cnymanue oObICHEHUH YIUTES.
Y2ne8o000poobi. CocraBnenue XUMUYECKHUX
bopmy.
Pabota B mapax.
Pabora y nocku.
3. Henpeoenvnvie | Cnymanue 0ObSICHCHHIA yUUTEIIS.
Y211e6000p00bL. CocraBnenue XUMHYECKHX
dbopmyL.
Pabota B mapax.
PaGora y nockw.
4. Cnupmei. Crnymianue 0ObsICHEHUN yUUTEIS. Hatuuk
CamoctosaTensHass  pabora ¢ | pH
Y4E€OHUKOM.
Otbop W cpaBHEHHME MaTepHana
110 HECKOJIbKUM UCTOYHHKAM.
5. IIpeoenvuvie | Cnymanue 0ObICHCHUN YIUTEIS. Hatuuk
0OHOOCHOBHbLE CocraBneHue xumuueckux | pH

Kap6OH06bl€ Kucjaonibl.

dbopmy.
Pa6ora B mapax.
Pabota y nocku.

6. CnoowcHvle 3¢hupul.
Kupul.

Crnymanue 0ObsICHEHUN yUUTEIIs.
CocraBnenue XUMUYECKUX
dbopmy.

Pabora B mapax.

Pabota y nockwu.

7. Amunoxuciomer u
oenxu.

PaGora C
MaTEepHAIIOM.
Crnymanue oObsICHEHUH yUnuTEIs.
CamoctosiTenbHast ~ pabora ¢
y4eOHUKOM.

Pa3aaTOYHbIM

8.  Amunoxucromer u
OenKu.

Cnymanue oObSICHEHUI yUUTENS.
CocraBiieHue XUMHAYECKUX
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dhopmy.
Pab6ora B mapax.
Pabota y nockwu.

9. Venesoowi.

Crnymanue oObsICHEHUH yUUTEIIS.
CocraBnenue XUMHUYECKUX
dhopmy.

Pabora B mapax.

Pabota y nocku.

10. IHonumepei.

Crnymanue oObsCHEHUN yUUTEIIs.
CocraBnenue XUMUYECKHUX
dbopmyIL.

Pabota B mapax.

Pabora y qocku.

11. Obobwarowuii ypox
no meme
«Opeanuyeckue
seujecmeay.

Pa6ora B mapax.

Pa6ora B rpymnmnax.

Pemenue 3apau.

[IpoBepka nmosy4yeHHbBIX 3HAHUMH.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Konmponvnas
paboma No4.

Pemienue 3amaHuii KOHTPOJIBHOM
paboThI.

13. Ananus
KOHMPOILHOU pabomoi.

Awnanuz ommnboxK.

AHanu3 KOHTPOJIBbHOM pabOTHI.
Pabota Hag ommoOKamMu.
Pemenue 3amau.

Cnymanue oObSICHEHUH yUuTes.

3axkpennenue

(64

1. Ilepuoouuecxuii
3aKOH u
Ilepuoouueckasn
cucmema  XuMU4eCcKux
/IleMEeHMOo8 U
Menoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxyuu.

4. Knaccel xumuyeckux
COCOUHeHUU @6 ceeme

T

Pabota B mapax.

Pa6ora B rpymmnax.

Pemrenue 3amau.

[IpoBepka nony4yeHHbIX 3HAHUM.
[lonrotoBka K  KOHTPOJBHOMN
pabore.

5. Umoeosasn
KOHMPObHAs paboma.

Pemenne 3aJaHIH

KOHTPOJIbHOH paboTHI.

6.Ananuz KOHMpPOILHOU
pabomei.

Ananu3 ommoboK.

AHanmm3 KOHTPOJIBHOH paboTHI.
Pabora Hag ommoOkamu.
Pemenue 3amau.

Crnymanue oObsICHEHUH yUnuTEIs.

Cnucok jureparypbl
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10.

Xumus. 8 kiacc: yueb. [t obmeobpazosat. yupexnenuit / O.C. ['abpuensH. —
17-e uzn., crepeotun. — M. : [Ipoda, 2011. — 270, [2] c. : u.

Ky3pmenko H.E. Hauana xumun. CoBpeMeHHBI Kypc AJi MOCTYNAKOLUX B
By3bl. T. 1: yueOHOoe mocobue — 13-¢ u3z., crepeotun. — M.: M3marenscTBO
«Dx3ameny, 2007. — 383, [1] c. (Cepust «AOUTYPHUEHT»)

Xumusi.  YdeOHO-METOAMYECKass Ta3era Uil y4YuTesled  XUMUU |
€CTECTBO3HAHMSI.

Xumwmsi. HactonmpHas kHura yuntens. 8 kimacc: merogudeckoe mocoobue / O.C.
Iabpuensn, H. 1. BockoboitnukoBa, A. B. fmykoBa. — 3-e uza., mepepad. —
M. : [Ipoda, 2007. — 398, [2] c.

Xumus. 8 KJacc: KOHTPOJIbHBIE W TpoBepouHble paboThl mo yuebnuky O.C.
lNabpuensina «Xumus — 8». M. : [Ipoda, 2009.

Xumus. 9 knacc : yue0. st obmeoopaszosar. yupexaenuit / O. C. ['abpuensH.
—11-e w3n., ucnp. — M. : llpoda, 2006. — 267, [5] c. : un.

Xumust. 9 knace : pabouas Tetpanp k yueOnuky O. C. 'abpuensna «Xumus. 9
kimace» / O. C. T'abpuensH, A. B. Skymosa. — 6-¢ u3a., crepeotun. — M. :
Hpoda, 2007. — 175, [1] c. : n.

Ky3pmenko H.E. Hauana xumun. CoBpeMeHHBIM Kypc I MOCTYNAIOMUX B
By3bl. T. 2: yueOHOe mocobue — 13-e u3z., crepeotun. — M.: M3marenscTBO
«Dx3ameny, 2007. — 383, [1] c. (Cepust «KAOUTYpHUCHT).

Xumusi.  YdyeOHO-MeTOAMYECKass Ta3era s y4YuTelnedl  XUMUH U
€CTECTBO3HAHMS.

Xumwusi. HactonmpHas kHura yuutens. 9 kimacc: Mmeroaumdeckoe mocodue / O.C.

I'abpuensn, H. I1. BockoboitnukoBa, A. B. fmykoBa. — 2-¢ u3j., nepepad. —
M. : JIpoda, 2011. — 398, [2] c.
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