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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mo xumuu A 8-9 kimaccoB pa3paboTaHa Ha OCHOBE (eaepalbHOro
rocyaapcTBeHHOro oOpazoBarensHoro crapmapra OO0O, obpasoBartenbHON nporpammbel MOY
«Cperenckas OO Ne 2» u npuMepHOI MPOrpaMMBbl IO XMMHH, a TaK K€ Ha OCHOBE aBTOPCKOM
yuebHoii nporpammbl O.C. I"'abpuensna.

Ha 6a3e uentpa «Touka pocra» obecrnieunBaercsi peanu3anusi 00pa3oBaTeIbHbIX MPOrpaMM
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HAINPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMU 3aKOHOAATENHCTBA B cdepe o0pa3oBaHHsS M € Y4ETOM PEKOMEHIAIUI
OdenepallbHOTO  omeparopa ydeOHOro mpenmera «Xumus». (OOpaszoBarenbHas IporpaMma
MO3BOJIIET UHTEIPUPOBATH Pean3yeMble MOAXOAbI, CTPYKTYPY U COJEpKaHUE IPU OpraHU3aluu
oOyueHHsT XUMHHU B 8—9 Kilaccax, BBICTPOCGHHOM Ha 0a3e Jr000ro M3 JOCTYNHBIX Yy4eOHO-
Meroandeckux komruiekcoB (YMK) . Hcmonws3oBanume oOopymoBaHusi «Todka pocTay mpu
peanuzauuu qanHoi Ol mo3BosseT co3naThk yCaoBUS:

. JUTSL pACIIUPEHHS COACPKAHUS IIKOIBHOTO XMMHUYECKOTO 00pa30BaHus;

. JUIsL TIOBBIIIEHUS I103HABAaTEIbHONW aKTUBHOCTH OOYyYalOLIUXCS B €CTECTBEHHO-
HAy4YHOU 00nacTy;

. JUI  Pa3BUTHSA JIMYHOCTH peOEHKa B Tmporecce OOY4YeHHs XHUMHUH, €ro
crocobHocTell, (OpMUPOBaHUS M YIOBIETBOPEHHUS COIMAIBHO 3HAYUMBIX HWHTEPECOB U
MOTPEeOHOCTEH;

. UIsE paboThl € OAApEHHBIMHM IIKOJbHUKAMHU, OPraHU3allMd WX pa3BUTUSA B
pa3IUYHbIX 00JacTsIX 00pa30BaTENIbHOM, TBOPUECKOM 1EATEIbHOCTH.

OO0mas xapakTepucTUKA Yy4e0HOr0 nmpeamMera « XuMusi»

XUMHsI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHWiIa CBOE BIIMSHHUE Ha
BCE O0JIACTH YEJIIOBEYECKOTO CYIIECTBOBAHMSA, 3ajajla HOBOE BHJIEHHE MHpa, CTaia
HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOW KyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM >KU3HU OOIIEeCTBa!
3HaHWE XUMHH CIY)XHT OCHOBOM JJs (OPMHPOBAHUS MHPOBO33PEHHS YEIIOBEKa, €ro
IpeCTaBICHUH 0 MaTepUabHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (hopMuUpyeMble XUMHEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUSIX OSHEPTHH W 00 DBONIONHMU BEIIECTB B IPHPOJIE;
COBpPEMEHHasi XMMUsl HalpaBiieHa Ha pelleHHe II00aIbHBIX MPOoOJeM YCTOHYMBOIO Pa3BUTHUSA
YEeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, MHINEBOW W HDKOJOTUYECKOW O€30MacHOCTH,
npo0ieM 3IpaBoOXpaHeHHs. B yCloBUsAX BO3pacTarollero 3HaYeHUs: XMMUU B KH3HH 0OlIecTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHUYECKOTO 00pa3oBaHMs. B miaHe coruanu3amii OHO
SBISICTCA OJHUM M3 YCIOBUH (OPMUPOBAHMSA HHTEIUIEKTa JMYHOCTH U TapMOHHUYHOTO €€
pa3Buts. COBpEMEHHOMY 4YeNIOBEKY XHMHUYECKHE 3HaHUS HEOOXOIUMBI U TPUOOPETEHHS
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIEI0 YBEPEHHO TPYAMTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpA3HOW KHM3HH OOMIECTBA, UIS OCO3HAHHMS BaXHOCTH Pa3yMHOTO
OTHOILEHHSI K CBOEMY 3/I0pPOBBIO U 3[JOPOBBIO JIPYTHX, K OKpY’Karollel MpUpoJHON cpeae, s
IPaMOTHOTO TOBEICHUS TIPU UCIIOJIB30BAHNN PA3IMYHBIX MAaTEPHAIOB M XUMUYECKHX BEIIECTB B
MOBCEHEBHOM XKM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOM MIKOJIE SIBIAETCS 0a30BBIM IO
OTHOIIIEHUIO K CHCTEME OOIIero XMMHYECKOro oOpa3oBaHus. [103TOMYy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO peaJu3yeT MpUcyle OoOIIeMy XMMHUYECKOMY OOpa30BaHHUIO KIIIOYEBBIE
[IEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAAapPCTBEHHBIC, OOIIECTBEHHBIE U WHIUBUAyabHBIC
HOTPeOHOCTH. DTHUM OIpeNeNseTcsl CYIHOCTh oOmie crpateruu OoOydyeHMs, BOCHUTAHUSA H
pa3BUTHS 00YYarOIIMXCS CPEJICTBAaMU yuyeOHOro mpeamera «Xumus». M3yuenue npeamera: 1)
CHocoOCTBYeT (hOPMHUPOBAHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpa, JOCTHXEHHIO OOIIed u
(GYHKIMOHATHHON TPaMOTHOCTH, JAaeT BO3MOXKHOCTH IS CaMOPa3BUTHS JTMYHOCTH. 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHOW YUeOHOH esATeIbHOCTH, SKCIIEPUMEHTAITLHBIX M UCCIIC0BATEILCKAX YMEHHIA,
HEOOXOMMBIX KaK B TMOBCEAHEBHOM XH3HH, TaK U B NPO(ecCHOHANBbHON IesTeabHOCTH; 3)
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3HAKOMMUT CO CHELU(PUKON HAyYHOTO MBIIUICHHS], 3aK/IabIBa€T OCHOBBI LIEJIOCTHOTO B3IJIsAAa HA
€IMHCTBO TPHUPOABI M UYEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM  IpaMOTHOCTHM  HOJPOCTKOB; 4) cnocoOCTByeT  (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOILECHMS K €CTECTBEHHO-HAY4YHBIM 3HAHMSAM, K IPUPOJE, K YEIOBEKY, BHOCHUT
CBOM BKJIaJl B SKOJIOTHMUECKOe 00pa30BaHMUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOyYeHMH XHMUU OOECIIEUMBAIOTCA  CHEIH(PHUKON
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SIBISIETCA IEJAarOrM4ecKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOl HayKM XMMHHU Ha OINpeAeNEéHHOM 3Tare €€ pa3BuTHs. Kypc XMMHUN OCHOBHOM IIKOJIBI
OpPUEHTHPOBAH Ha OCBOEGHHE OOYyYaroIIMMHUCS OCHOB HEOPraHMYECKOW XMMHUU U HEKOTOPBIX
MOHATUI U CBEACHUN 00 OTAETBHBIX 00BEKTaX opraHmdeckoil xumun. CTpyKTypa COAep KaHUs
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Mojaxoja K ero usydenutro. ConepxaHue
CKJIAJIbIBACTCSI U3 CUCTEMBI ITOHATUN O XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUN
0 XuMHYeckoil peakuumu. OOe 53TH CHUCTEMBI CTPYKTYPHO OpPraHHM30BaHbl 110 MPHUHLUILY
IIOCJIEIOBATEIbHOTO Pa3BUTUS 3HAHMM Ha OCHOBE TEOPETUYECKUX IPEACTABICHUN Pa3HOIo
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HUS KaK OCHOBBI BCETO €CTECTBO3HAHHUSA, YPOBHSA
nepuoanueckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUSI O CTPOCHUU
aToMa M XMMHUYECKOW CBSA3M, NMPEJCTABICHUNA 00 3JIEKTPOIUTUYECKOM TUCCOLMALUU BEIIECTB B
pactBopax. Teopernueckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYYECHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIbHO OT OJHOTO YPOBHS K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOIO0 IPUMEHEHUs M TMONy4YeHHMs HU3ydaeMbIX BewlecTB Takas opraHusanus
COJIepXKaHUsl Kypca CIOCOOCTBYET MPEICTABICHUIO XUMHUYECKONW COCTABISIONMICH Hay4YHOU
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcs BO3MOKHOCTh
it popMupoBaHus y 00ydJaromKXCs HIEHHOCTHOTO OTHOMICHHUS! K HAYYHOMY 3HAHUIO U METOJaM
IIO3HaHMUA B HayKe. BaKHO Takke 3aMETUThb, YTO OCBOCHHE COIECpPXKaHHUSA Kypca IPOUCXOIUT C
IIPUBJICYCHUEM 3HAHUI U3 paHee M3Y4YEHHbIX KypcoB: «Okpyxaromuil mup», «buonorus. 5—7
KJ1accs» U «Pusmuka. 7 Kiacey».

Jlannast oOpa3zoBaTesibHas MporpaMMa 00eCIieunBaeT YCBOGHUE YUAIIUMUCS BaKHEUIINX
XMMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (OPMHUpPYET MpPEICTaBICHHE O POJIM XUMHU B
OKPY’KAIOIIEM MHUPE U KU3HM 4yesoBeKka . [Ipu 3ToM OCHOBHOE BHMMaHHUE YIEIAETCS CYIIHOCTH
XMMHYECKMX peakuuid M MeTojaM Hux ocyuiectieHus . OZHMM U3 OCHOBHBIX IPHHIIMIIOB
MOCTPOEHUS NPOrpaMMBbl SIBJISI€TCS NMPUHIUI JOCTYHMHOCTH . OKCIEpUMEHTAJIbHbIE JaHHbIE,
MOJIyYEHHBIE YYaIUMUCS MPU BBITOJIHEHUU KOJMYECTBEHHBIX OIBITOB, IO3BOJIAIOT Y4YalluMCs
CaMOCTOATENIBHO [IelaTh BBIBOJABI, BBIABIIATH 3aKOHOMEpPHOCTH . Iloaxonsl, 3all0)KEHHBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jal0T HEOOXOJMMBbIE YCIIOBHS JUIsI CUCTEMHOTO YCBOEHUS
yYalIMMHCS OCHOB HayKH, /Il 00eCleueHUsl pa3BUBAOIIET0 U BOCHUTHIBAIOIIETO BO3/IEHCTBUS
o0yuyeHMs Ha JIMYHOCTh ydauierocs . @opMupyemble 3HaHUs JIOJKHBI CTaTh OCHOBOM CHCTEMBbI
yOeXKAEHUH MIKOJIbHUKA, HEHTPAJIbHBIM SJPOM €r0 HAyYHOI'O MUPOBO33PEHUS .

e 1 0CO0EHHOCTH U3YUYEHHSI Y4e€OHOI0 MpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IpPH pealn3anuu o0pa3oBaTelbHbIX
GyHkimit  npeaMera «XuUMHS» TPAJMIMOHHO OTHOCAT (OPMHpOBAaHHME 3HAaHHIl OCHOB
XUMHYECKOH HAayKH Kak o0iacTu COBPEMCEHHOT'O €CTCCTBO3HAHMA, HpaKTI/ILIeCKOﬁ JACATCIIbPHOCTHN
YeJI0OBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJBTYpbl. 3ajada HpeaMeTa COCTOHT B
(bOpMHUPOBAHUH CHUCTEMBI XMMHYECKUX 3HAHMM — BaXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB W
TEOPETUYECKHUX MOJIOKCHUH, MOCTYHMHBIX O0OOLIEHHI MHPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAyKH, 3HAaHUHA O HAay4YHBIX ME€TOJAaX H3YUCHUA BCIICCTB U XUMHUUYCCKHX peaKHHfI, a TaKXE B
(opMHpOBaHUY M PA3BUTUN YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C IIAHMPOBAHUEM,
Ha6JTIOJIeHHeM U TPOBCACHUECM XHUMHUUYCCKOI'O OKCIICPUMCHTA, CO6J'II-O)I€HI/IeM IIpaBul
Oe3omacHOro oOpalleHHs C BELIeCTBAMHM B MOBCEIHEBHOM »W3HH. Hapsmy c¢ sTum nemu
U3y4YeHHUs IpeaMeTa B IpOrpaMMe YTOYHEHbI M CKOPPEKTHUPOBAaHbI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOro oOmiero oOpasoBanusi. CeromHss B 00Opa3oBaHHHM 0CO00

3



3HAYUMOW TNpPU3HAETCS HAIPABJIEHHOCTh OOYYEHMsI Ha pPa3BUTHE W CaMOpa3BUTHE JIMYHOCTH,
dbopMupoBaHue €€ MHTEIUIEKTa U 001Iel KynbTypbl. OOydYeHHEe YMEHUIO YUYUTHCS U MPOIOJIKATh
cBO¢ oOpa3oBaHHE CaMOCTOSITEIbHO CTAHOBHUTCA OJHOW M3 BaKHEHIIMX (QYHKUMN y4eOHBIX
IIPEIMETOB.

B cBs13u ¢ 3TMM IIpU M3y4YEHUU NpeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HAUCHUE
IPUOOPETH TaKUE LIETH, KaK:

* opMUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY WPHHSATHIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

* HaNpaBICHHOCTh OOYYEHHS HAa CHCTEMAaTHYECKOE TMPHUOOIICHUE YYalIUXCS K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUS,
(GhOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH,

» o0ecrieueHUE YCIIOBUHM, CHOCOOCTBYIOLIMX NPUOOPETEHHUIO OOYYaIOIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATEIbHOCTH, MO3HAHMUS U CaMOIO3HAHMUS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

* bopmupoBaHNE YMEHHI OOBSCHATH M OIICHWBATH SIBIICHUS OKPYKAIOIIETO MHpa Ha
OCHOBAHUU 3HAHHUM U ONBITA, TOJIYYEHHBIX [IPU U3YUEHUHN XUMHUH;

* popmMupoBaHue y 00yUJaIONNXCS TYMAHUCTUICCKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH
XUMHUYECKHX 3HAHUHM i1 BBIPAOOTKU SKOJOTHYECKH I€IecOo00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
cpenbl;

* pa3BUTHE MOTUBAIMKM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO W
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPO(UIIS M HAMIPABJICHHOCTH JAIBHEUIIIETO 00yUeHUS.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme o60mero oOpa3oBaHus «XUMHS» TpHU3HAHA O0O0S3aTENBHBIM YYeOHBIM
IpeAMETOM, KOTOPbIi BXOAUT B COCTaB IHpeaAMETHOW oOnactH «EcTecTBeHHO-HAayuHBIE
MpeaAMETh». YUEeOHBIM IIJITaHOM Ha €€ u3yueHue oTBefeHO 138 yueOHBIX yacoB — 1o 2 4 B
HeJenmo B 8 1 9 ki1accax COOTBETCTBEHHO.

Conepsxkanue 00pa3oBaHus MO roxaM 00y4eHHUst

(mpakTHyeckass dYacTb Y4eOHOTO CoOJep)KaHusl IMpelMeTa YyCHUJeHa MaTepUalbHO
TeXHUUecKol 0a3oifi 1meHtpa «Touka pocta» / HCHOIB3yEMOro Uil  peaju3aluu
00pa30oBaTeNbHBIX MPOrPaMM B paMKax MpenoJaBaHus XMMHUN)
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Beseoenue

Urto uzyuaet xumus. [IpocTsie u cinoxubie BemecTBa. CBONCTBA BEIIECTB. XUMHUUECKHUI
aneMeHT. DOopMBI CyIIECTBOBAHNUS XMMHUYECKOTO DJIEMEHTa. XUMHUYECKUE SIBICHUS, UX OTIMYNE
oT (pusmueckux siBaeHUH. J[OCTMXKEHMS XMMHM W MX IpaBWIbHOE HCIOJIb30BaHME. Mcropus
BO3HHUKHOBEHUS U Pa3BUTHS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBIEHUM XMMHUYECKON
Haykd. OcHOBHbIE 3aKOHbI XUMHU. OOmIee 3HAKOMCTBO CO CTPYKTYpOM MEpHOINYECKON
Tabmuipl: nepuonasl U rpynmbel. Tabmumna J[.M. MenpaeneeBa kak crnpaBouHOe IMocobue Juis
MOJTy4YeHHUsI CBEICHUM O XHUMHUYECKUX »3jieMeHTax. (OO0o3HaueHue XHMHUYECKUX DJIEMEHTOB.
[Tponcxoxaenne Ha3BaHUI XMMHUYECKHX 3JeMeHTOB. Tabnuma MeHzeneeBa Kak CIpaBOYHOE
nocobue il MOJIy4eHUs CBEACHUM 0 XMMUYECKHX 3JIeMeHTaX. XuMuueckas Gpopmyia, WHIEKC,
K03 uLMeHT: 3amucu 1 yTeHue Gopmyis. Macca aToMoB U MosieKysl. OTHOCUTENbHAs aTOMHAs
Macca. OTHOCHTENBHAs MOJIEKYJIsIpHas Macca. Pacyer MaccoBOM JOJIM XMMHYECKOTO 3JIEMEHTA
1o (¢opmyJie BeecTBa.

Amomel Xumuueckux 31emMenmos

JlokaszarenbcTBa CIOXKHOCTH cTpoeHus atoMoB. OmbiTel Pesepdoppa. I[lnanerapnas
MOJEJIb CTPOEHHsI aTOMOB. XapaKTepUCTHKA HYKIOHOB. B3anMOCBSA3b MOHSTHI: IPOTOH,
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HEUTPOH, MaccoBoe 4uciao. COBpEeMEHHOE ONpEACICHUE TMOHITUA «XUMHYECKUM DIIEMEHT.
W3MeHeHus, TPOUCXOAAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB M HEUTPOHOB B COCTABE ATOMOB
XMMHUYECKHX 3JIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOTO  3JIEMEHTA.
XapakTepucTuKa 3J1eKTpoHOB. CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3j1eMeHTOB. [loHsTHE
0 3aBEpLICHHOM M HE3aBEpIICHHOM 3JIEKTPOHHBIX (SHEPreTHYecKux) ypoBHsX. Pacnonoxenue
JIEKTPOHOB HAa DJHEPreTUYECKUX YPOBHSX, aTOMbl METaUIOB U HeMeTauioB. VoHbl
HOJIOKUTENbHBIE U OTpULlaTenbHble. [loHaTne nona. lonsl, 00pazoBaHHbIe aTOMaMH METAJIJIOB U
HemetaiioB. [ToHATHE 00 MOHHOHN CBSI3M, CXEMbl OOpa30BaHMsS MOHHBIX COeAMHEHUH. CXeMBbI
00pa30BaHUs MOJIEKYJ. DJIEKTPOHHbIE U CTPYKTypHble (GopMmyibl. KoBaneHTHas mojsipHas H
HenoJisipHasi XuMHuueckue cBsizu. CxeMel oOpazoBanus Moisiekyn coequnenuit (HCI, H.O, NH; u
Ip.). DIEKTpOHHbIE U CTPYKTypHbIE (popmyiibl. Cxembl 00pa30BaHUS ABYXATOMHBIX MOJIEKYJI
BOJIOPOJIA, XJIOpa, CEephl, a30Ta W Ap. DJIEKTPOHHBIE M CTPYKTypHBIE (opmyisl. KpaTtHocTh
xuMuueckon cBs3u. [lonstne o merammnueckod cBs3u. EnuHas mpupojga XMMHYECKON CBS3H.
[Tonstue 06 arom-uonax. IlonsTue 00 00OOIIECTBICHHBIX JJEKTPOHAX. BhIMonHeHe
yIpaXHEHHUH, HOAr0TOBKA K KOHTPOJIbHOI padorTe.

Ilpocmoie eeujecmea

XapaKkTepuCTUKa IOJIOKEHHS JJIEMEHTOB-METAJZIOB M HeMmeTauioB B [lepmonmueckoit
cucreme. CtpoeHue ux aromoB. DU3MYECKHE CBOMCTBA METAUIOB U HEMETAJUIOB — IPOCTHIX
BemecTB. PacueT OTHOCHTENBbHOM MOJEKYJSpHOW Macchl (IIOBTOpEHHUE). AJUIOTPOIUS Ha
npuMepe oJoBa, ¢ocdopa, Kuciaopoaa U yriepona. KonwuecTBo BemecTBa W €IUHHIIBI €TO
WU3MEPEHUS: MOJIb, MIIIJIUMOJIb, KUI0MOJIb. [TocTosinHas ABoragpo. Pacuer MoleKyIspHBIX Macc
BEIIECTB 10 HMX XUMHYECKUM QopmynaM. MumuMosipHass W KWIOMOJSPHAsh MaccChl.
BrinonHenue ynpaxHEHUH ¢ UCIIOJIb30BAHUEM MOHATHH «IIOCTOSIHHAsA ABOTagpo», «KOJIHMYECTBO
BEIIECTBA», «Macca», «MOJSIpHas Maccay. OO000meHne ¥ 3aKperuieHHe 3HaHWK 10 TeMe
«KonnuecTBo BelecTBa», pelieHHE SKCIEPUMEHTAIbHBIX 3a/1a4. [loHsATHEe 0 MOIsipHOM 00BEME
razoB. Hopmanbhble yciaoBus. MUUIMMONSIpHBIM M KWJIOMOJSPHBIA 00BeM. Brinonnenue
YOPaKHEHUH C MCIOJIb30BAaHUEM MOHATHUH «MOJISIPHBIH 0O0BEM», «KOJIMYECTBO BEIIECTBAY,
«maccayn, «MoJsipHas Macca». O0o01IeHne U 3aKperyieHre 3HaHui Ha TeMy «MosipHbIii 00beM
ra3oBy, pellleHHe IKCIIepUMEHTAIbHBIX 3a1a4. O0001IeHre U cucTeMaTu3alus 3HaHui. Perenue
3a/1a4 ¥ yIpaKHEHUH C UCIIOJIb30BAHUEM MOHITHHM «KOJIMYECTBO BELIECTBA», KMOJISIPHAs Maccay,
«MOJIIPHBII 00BEM», «ITOCTOSIHHAST ABOTaJIpO».

Coedunenun Xumuueckux 31emMeHmog

ITonatue o creneHu okucineHus. OmnpenesieHUe CTENEHW OKHCICHHMS Mo (opmyiiam
coenuaeHuii. CocrtaBiienne (HopMmysl OWHAPHBIX COEIWHEHUM, OOIIMi crocod WX Ha3BaHUM.
Oxcuapl. CocraBienue ux (opmyn U Ha3BaHud. Pacuersl mo ¢gopmynam. CoctaB W Ha3BaHHUSA
OCHOBaHWH, ux Kiaccudukaiusa. Pacyersl mo popmynam ocHoBanuit. [IpencraBurenu: NaOH,
KOH, Ca(OH).. Pacuersi mo ¢opmynam ocHoBaHuid. CoCTaB M Ha3BaHUS KHCJIOT, HX
kinaccudukanus. Pacuetst mo ¢opmymnam kucnot. IlpencraButenu kucnor. Pacdersr mo
dopmynam kuciot. CoctaB U HazBaHus coneld. Pacuetsl mo gopmynam coneit. IlpeacraButenu
coneii: NaCl, CaCQOs3, Ca3(PO4),. Pacuersr mo dopmynam coneit. [IpoBepounass pabora mo
OCHOBHBIM KJIaccaM HEOpraHM4YecKuX BemiecTB. PacueTsl mo ¢(opMyiaM OCHOBHBIX KIIACCOB
HEOpPraHMYeCKUX BelecTB. AMQOTepHble M KpUCTaJUIMUecKHue BemiecTBa. Kpucramimueckue
pemeTky. [IoHATHSA 0 MEXMONEKYIIPHOM B3aUMOJIEHCTBUN U MOJIEKYJISIPHON KPUCTANINYECKON
pemierke. CBOMCTBa BEIIECTB C ATUM THUIOM pemieTkd. CBOICTBa BEIIECTB C pa3HbIM THIIOM
KPUCTAITIMYECKHUX PELIETOK, UX MPUHAIJIEKHOCT K Pa3HbIM KJlaccaM COeMHEHUN. B3aumMocBsI3p
TUIIOB KPUCTAIITMYECKUX PEIIETOK U BUAOB XUMUYECKON CBSI3U. [IOHATHS O YUCTOM BellecTBE U
cMmecH, ux omnuus. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMeceld. CriocoObl pa3/ieneHus: CMecen.
[TonsiTvst 0 MONMM KOMIIOHEHTa cMecH. BbluncieHne ee B cMecH M pacyeT Macchl WM o0bema
BELIECTBA B CMECH 110 €r0 J0Jje. Pemenne 3a1a4y U ynpaXxHEHUM Ha pacyeT J0JIM (MacCOBOW MU
00BeMHOI) U HaXOKJIeHUEe Macchl (00beMa) KOMIIOHEHTa cMecU. BrhinonHeHne ynpakHeHU U
peleHue 3aaau.

H3menenusn, npoucxooaujue c eeujecmeamu
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CrocoObl OYMCTKH BEIIECTB, OCHOBaHHBIE Ha WX (U3MUECKUX CBoMcTBaxX. OQuucTka
OUTHEBON BOnbI, meperoHka Hedtu. [loHATHE O XMMHYECKHMX SIBJICHUSAX, MX OTIHYUE OT
¢busnueckux. [lpu3Haku M ycloBUS NpPOTEKaHUS XUMUYECKUX peakuuil. Peakius ropeHus.
KonnyecTBeHHass CTOpOHAa XUMHUYECKHX PEAaKLUMil B CBETe yueHHs 00 aToMax M MOJIEKYJaX.
3HayeHue 3akoHa coxpaHeHus macchl BemectB. Pons M.B. JlomonocoBa u JI. JlanbToHa B
OTKPBITUM U YTBEP)KJIECHUU 3aKOHA COXpaHEHMsI Macchl BewlecTB. [loHATHE O XMMHYECKOM
YpaBHEHUHU KaK 00 yCIOBHOI 3alMCH XUMHUYECKON PEaKIMH C TTOMOIIbI0 XUMUYECKUX (HOPMYIL.
3HayeHne MHICKCOB M Kod(pduimentoB. CocTaBieHHE YpaBHEHHA XHMHUYECKHUX PEAKIIHM.
Pemennie 3amay Ha HaxoXJACHHE KOJMYECTBA, MacChl WM OObeMa MPOAYKTa PEAKIMH I10
KOJINYECTBY, Macce WM 00BbeMy MCXOIHOTO BemlecTBa. Te e pacueTsl, HO C HCIOJIb30BaHHEM
MOHSTUS «JOJIs» (MCXOJIHOE BEIECTBO JAHO B BHUJE PAacTBOpa 3aJaHHOM KOHIIEHTpAIMH WU
COJICPKUT OIPEAEIICHHYIO 1010 ITpuMeceil). Penenne skcriepuMeHTaNbHBIX 3a/a4, 3aKpeIICHHE
3HaHUH 10 TeMe «XUMUYecKue ypaBHEHUs». CylnIHOCTh peakUUid pa3ioKEHUs U COCTaBICHUE
YPaBHEHUN DPEAKIUH, NPOJEIAaHHBIX ydHTesneM. [IoHATHE O CKOPOCTM XMUMHUYECKUX PEAKLIHM.
Karamuzatopel, ¢epmentsl. CymHOCTh peakiuid coeauHeHus. CocraBiieHHe ypaBHEHUH
peakuuii, nmpojenanHbix yuureneM. CymHocTs peakuuil 3amelnieHus. CocTaBieHUE YpaBHEHUI
peakuuii, NpOAENIaHHbIX Y4yuTelIeM. PsI aKTMBHOCTM METaUIOB, €ro HCIOJIb30BAHUE IS
IPOrHO3MPOBAHUS BO3MOXHOCTU TNPOTEKAHUS peakUuid MEXJIy MeTajllaMd M pacTBOpamu
KHUCJIOT. Peakiiuu BBITECHEHHUS OJJHUX METAUIOB M3 PACTBOPOB UX COJIEH IPYTMMU METAJJIaMH.
Cymnocts peakuuii oomeHa. CocTaBlieHHE YpaBHEHUM pEaKIMM, MPOJEIAaHHBIX YUUTEIIEM.
Peaknuun HelTpanu3zanuu. Y cloBUs TEUEHUS PEAKLUUNA MEXAY PacTBOPAMM KUCIOT, ILIEJIOYEH U
cojiell 10 KOHLA. Tumbl XUMHUYECKMX peakuui (IO MPU3HAKY «YHMCIO U COCTaB HCXOIHBIX
BEIIECTB U MPOJYKTOB pPEaKIMU») Ha IMpPUMEPE CBOIMCTB BOAbL. Peakuust pasioxeHUs —
AIIEKTPOJIN3 BOABI. Peakuuu coequHEHHs — B3aUMOJICHCTBUE BOJbI C OKCHUAAMHU METAIJIOB U
HeMeTauioB. [loHATHE «TUApPOKCUABD». Peakuuu 3aMelieHuss — B3aUMOJEHCTBHE BOJABI C
IIEJIOYHBIMU U ILEJIOYHO3EMENIbHBIMU MeTalilaMu. Peakiiuu oOMeHa (Ha mpuMepe T'MIposu3a
cynb(dara amoMuHHMS U KapOunaa kambius). Pemenue 3amau u ympaxksenui. [loaroroBka k
KOHTPOJIbHOM padore.

Ilpocmeiiwiue onepayuu c eewecmeamu (XumuuecKuil nPAKMUKym)

[IpaBuna TexHuku O€30MACHOCTH TPH OOpaIIEHUU C JTAOOPATOPHBIM OO0OPYIOBAHUEM,
npu paboTe B KabWHETe XMMUU. 3HAKOMCTBO C J1abopaTopHbIM o0opyaoBaHueM. Pusndeckue u
XUMHUYECKHE peaklUy Mpu ropeHuu cBeuu. KadecTBeHHbIN cocTaB mouBbl. Cpena MoYBEHHOIO
pactBopa. AHanu3 Bozpl. IIpo3paunocts Bonbl. [Ipm3HaKM XMMUYECKMX PEAKLUI: BBIIEICHUE
ras3a, BbIIIaJICHUE OCaJKa, U3MEHEeHHe 1BeTa BeulecTB. KauecTBeHHble peakuuu. [Ipurorosienue
pacTBOpa caxapa U pacyeT ero MacCoBOM JOJIU B PacTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena.  OxucaumenpHo-
60ccmaHnogumenbHbvle peaKyuu

PactBopel. @u3nueckas M XUMHUYECKas TEOPHs pPacTBOPOB. TeIIoOBbIE SBICHUSA IIPU
pacTBOpeHMH. ['mapaTbl W KpUCTAJUIOTHAPATHI, KPUCTAUIM3AllMOHHAas Bojaa. HaceleHHsble,
HEHACBHIIICHHbIE, IEPECHIINICHHbIE PAacTBOPBL. XOPOILIO PACTBOPUMBIE, MajOpacTBOPUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIECTBA. DJIEKTPOJIUTHI U HEITEKTPOIUTHI. DIEKTPOIUTHYECKAS
JUCCOLMalMs M accouuanus. MexaHu3M JHCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CreneHb 3J1eKTPOIUTUYECKON Auccouuani. CUIbHbIE U ca0ble AIEKTPOIUTHL. DIEKTPOIUTH U
HERJIEKTPOJIUTHL.. MeXaHHW3M JHUCCOIMAlMK BELIECTB C Pa3IWYHbIM TUIOM CBsi3u. CTeneHb
AIIEKTPOIUTHYECKOH aucconnanuu. CuiibHble U ciadbie 31ekTponuThl. Monsl. CBoicTBa HOHOB.
Knaccudukanus noHOB 110 cocTaBy (IPOCTHIE U CIOKHBIE), IO 3apsAAy (KaTHOHBI U aHUOHBI), 110
HAJIMYMIO BOJHOW 00OJIOYKH (TMAPOTHPOBAHUE U HETHAPOTHUpoBaHHE). OCHOBHBIE MOJO0KEHUS
TO/M. Peakuuu B BOAHBIX pacTBOpax 3JeKTpoiuToB. HeoOpatumble u oOpaTuMble peaklUu.
MonekynsipHoe W HMOHHOE YpaBHEHHE peakimid. Peakuuu woHHOro oOmena. Peakiuun
HelTpanu3anuu. Kuciorel. Ux kiaccudukanus mo pasivuHbM npusHakaMm. OmnpezeneHue
KHCIIOT KaK 3JIEKTPOJIUTOB, UX JAUccoLManus. B3aumonelcTBue KMCIOT ¢ METaulaMH, yCIIOBUS
TEUEHMsI ITHX pPEaKIMil. DIEeKTPOXUMHUECKUN DPsJi HampsoKeHUs MeTauioB. B3ammonelicTBue
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KHCJIOT C OKCHMJAaMH METAa/UIOB M OCHOBaHUsMHU. Peakuuu HelTpanuzanuu. B3aumoneiicTBue
KHCJIOT C COJISIMU. 3alKCh YPaBHEHUM peakinil (MOJEKYJSIPHBIX U MOHHBIX) C UCIOJb30BaHUEM
Tabnuubl pactBopuMocTH. OrmpenencHHe OCHOBAaHUM Kak 3JEKTPOJIUTOB, UX JIHUCCOLMALIUA.
Knaccudukanus OCHOBaHHMI MO pa3IMYHBIM TpHU3HAKaM. B3auMoIeHCTBHE OCHOBAHHN C
KucioTaMu (moBTOpeHue). BzammopeiictBue mienouedd ¢ comsamu  (pabota ¢ Tabiuien
PacTBOPUMOCTH) U OKCHJIaMH HeMeTaiuioB. PaznoxeHue HepacTBOpUMBIX ocHoBaHUM. CocTaB
OKCHJIOB, UX Kiaccuduxaius. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCHUIOB. Omnpeenenue coyen
KaK »JJIEKTPOJIMTOB, WX auccounanus. Knaccudpukamus coneit. B3ammopeiictBue comneit ¢
MeTaJlJlaMi, OCOOCHHOCTH JTHX peakUuil U B3auMOJeiicTBHe cojeil ¢ comsimu (paboTa c
Tabnuien pactBopumoctu). BzaumoseiictBue coneit ¢ KUCIOTaMH U 1ieoyaMu (IIOBTOPEHHE).
[loHsiTHE O TEHETHMYECKOW CBS3M M I'€HETHYECKUX PAJax METaUIOB U HEMETAJIOB. PaznmuuHbie
NpU3HAKKA KJIacCH(PHUKAIMM XUMHYECKHX peaknmid. OmpeseneHue CcTeneHed OKHCICHUS
3JIEMEHTOB, O0Opa3ylImMX BellecTBa pa3iauvHbIX KiaccoB. Peakmuu OBP. Ilonsarue 00
OKHCIIUTENE U BOCCTAHOBUTEIIE, OKUCICHUU U BOCCTAHOBJICHUU. PellieHne pacueTHbIX 3ajad 1o
YPaBHEHUSAM, XapaKTEPU3YIOIIUM CBOWCTBA OCHOBHBIX KJIaCCOB COEJUHEHUW, W BBIIOJIHEHUE
OCHOBHBIX KJIACCOB COEIMHEHMM OTOTO IUIaHa Ha TEHETHYECKYI CBsi3b. [loAroroBka K
KOHTpPOJIbHOU pabote. IToroBast KOHTpoJbHas paboTa.
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Oowan xapakmepucmuka Xumuueckux niemenmos (4 u).

Ctpoenue aToma, XapakTep MpOCTOTO BEIIECTBA; CPAaBHEHUE CBOMCTB MTPOCTOTO BEIIECTBA
CO CBOMCTBaMU MPOCTHIX BEIIECTB, OOPa30BAaHHBIX COCEIHUMH IO TMEPUOAY M TOIATPYIIIEe
3JIEMEHTaMU; COCTaB U XapaKTep BBICIIErO0 OKCUIA, TMAPOKCHU/IA; COCTAB JIETYUYEro BOJOPOIHOIO
coenuHeHus (Ui Hemerawia). CBoiicTBa anekTposnutoB B cBete TOJ. I'eHeTnueckue psiabl
MeTtaiia U Hemerauia. CamocrtosiTenbHas paboTa ¢ ydamuMucs. 3akperuieHHe marepuala.
[lonsatne o0 mepexoAHbIX dyeMeHTax. AmdoTepHOCTh. ['eHeTHYeCKHid psii MEPEeXOIHOTO
aneMeHTa. [lepuoanueckuii 3akoH u Ilepuoanyeckas cucrema, crpoeHue aroma. 3Hadenue [13 u
IIC.

Memannwt (14 u)

XapakTepuCTUKa TIOJOKEHHUSI JJIEMEHTOB-METauioB B Ilepuonndeckor cucreme.
CrpoeHue aToMOB MeTauioB. MeTauIMuecKue KPUCTANIMYECKHUE pelIeTKu. Meramndeckas
XUMHUYECKAsI CBSI3b. XaPAKTEPUCTUKA OOIIMX XUMHUYECKUX CBOMCTB METANIOB HA OCHOBAHHH HX
MOJIOKEHUST B DIIGKTPOXUMHUYECKOM psy HANpsOKeHWM B CBeTE TMPEJICTaBICHHH 00
OKHCITUTEIHFHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpoIHbIE METaUThl U OCHOBHBIE COSTMHEHUS
MeTaJuIoB B npupoje. Baxneimue pyasl. [lonarue o MeTamiypruu u ee pa3HOBUAHOCTAX: MUPO-
, TUZIPO-, AnekTpoMeTautypru. Kopposust metasioB. CriocoObl 3alIUThl METAJIJIOB OT KOPPO3UH.
OcoOeHHOCTH (PHU3UYECKMX W XUMHYECKHX CBOMCTB IIETOYHBIX METAIoB. BaxHeiimue
COCIMHEHUS IIEJIOYHBIX METaJUIOB: INEJIOYH, COJHU; WX CBOWMCTBAa U mpuMmeHeHue. OOmas
XapaKTepUCTHKAa METAJJIOB BTOPOW TPYIIbI TJIaBHOW MOATPYIIBI, OCHOBHBIE (hHM3HUECKHUE U
XUMUYECKHE CBOMCTBA IIEIOYHO3EMENbHBIX MeTaiuioB. Baxkneitmme coenunenus Ca u Mg, ux
npuMeHeHue. Pollb KambIlusl M MarHusl B KUBBIX opranu3max. CTpoeHue atoma, pu3MdecKkue u
XuMH4eckue cBoicTBa. IIpumenenue amomuHus. CoeIUHEHUS ATIOMUHHS — OKCHIBI U
TUAPOKCHUIBI, KX aM(POTepHOCTh. BaxkHeilme conu anfoMuHus. 3aKpeIruieHne U CUCTeMAaTH3aIus
3HAHWH 110 TJIaBe MEPBOM: 00IIas XapaKTEPUCTHKA METANIOB, XHMHUYECKHE CBOMCTBA METAJIOB.
Pemienne »skcnepuMeHTANbHBIX 3aja4, penieHue ypaBHeHHil. CTpoeHHe aroma Kelesa.
®dusnyeckue n xumuieckne cBorctna. [Ipumenenue xene3a. Coenqunenus xenesa Il u xenesa
III. I'enetnueckue psibl. KauecTBEHHbIE peaKIIMK HA MOHBI Keje3a.

Ceoilicmea memainyioe u ux coeOUHeHul (Xumuueckui npakmuxkym)(3 u).

Pemrenue nenoyexk XuMUYeCKUX MpeBpallleHnii mo Bapuantam. [loBTopeHune Ha mpakTHke
XUMHUYECKUX CBOMCTB METAJUIOB. 3aKpEIUICHWE 3HAHWUW TIO0 PACIIO3HABAHUIO M TOJYYEHHUIO
BEILIECTB, 3aKPETUICHNE 3HAHUN 110 XUMHUYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)



[Tonoxxenne HemetaywioB B Ilepuogmveckoi cucreMe, OCOOCHHOCTH CTPOCHHS WX
atoMoB. Paner D0. Kpucraminueckoe CTpoeHHE HEMETAUIOB — IPOCTBIX BELECTB. AJIJIOTPOIIHS.
O30H. CocrtaB BO3ayxa. Pusznueckue CBOWCTBA HeMeTauioB. OTHOCHUTEIBHOCTh IOHSATUN
«METAD» U «HEMEeTaUl». XHUMHUYECKHE CBOICTBa HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA!
B3aMMOJICICTBHE C MeETalllaMH, BOJOPOJOM, MEHEE OJJIEKTPOOTPHUIATEIbHBIMU METalJlaMHu,
HEKOTOPBIMU CJIOHBIMU BellecTBaMU. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB B PEAKLIUAX
C KHUCJIOPOJIOM, CIIO)KHBIMHU BEIIECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTbl 1 MUKPOAJIEMEHTHI.
Ponb MUKPO3JIEMEHTOB B )KM3HEAEATEILHOCTU PACTEHUH, )KUBOTHBIX U ueioBeka. OpraHuueckue
BellecTBa: O€NKu, Kupbl, yriaeBoabl. Pepmentbl. Buramuubel. ['opmonsl. [lonoxenue B
[lepuonnueckoii cucreme . . MenneneeBa. CtpoeHue aroma U Mojekyibsl. dusndeckue u
XUMHUYECKHE CBOMCTBA BOAOPOJA, €ro MmojiydeHue u npumeHeHuwe. OOIas XapaKTepHCTHKa
rajioreHoB. CTpO€HHE aTOMOB TaJIOT€HOB, CTENEHUM HX OKucieHus. CTpoeHue MOoJeKys
raJIOreHoB. ['anoreHsl — MPOCThie BEIIECTBA. 3aKOHOMEPHOCTH B M3MEHEHHH UX XUMHUYECKUX U
(U3MUeCKUX CBOMCTB B 3aBHCHMOCTH OT YBEJIHUYEHHS IOPAIKOBOIO HOMEpa XMMHUYECKOTO
anementa. Kparkue cBeneHusi o xijope, Opome, nojae, ¢grope. Ilomyuenue xnopoBomopoja.
XJIOpOBOAOPOJ B MPUPOJIE. XIJIOPOBOJOPO U COJIsTHAA KUCIOTa. XJIOPUIbI, UX TPUMECHEHUE B
HapoAHOM xo3siiicTBe. [lomyueHune raJsoreHoB METOA0M SJIEKTpoiIn3a. buonorndyeckoe 3HaueHUE
rajoreHoB M wux coeauHeHuil. I[lpumenenue ramorenoB. CTpoeHHE aromMa KHUCIOpPOJa.
AmnoTponusi KUCIOpoJa. XapaKTepUCTHKAa XUMHUYECKHUX CBOMCTB KHUCJIOpPOJa B CBETE
npeacrasiennii 00 OBP. Ilpumenenue xucnopoma. CtpoeHue aroma cepbl. AJUIOTPOIIHUS.
Ou3nyecKkue CBOMCTBa pPOMOUYECKON cepbl. XapaKTepUCTUKa XMUMHYECKUX CBOWMCTB CEphl B
cBere mnpexacrasieHuii 06 OBP. Baxueiimme coequHeHHs cepbl: CEPOBOIOPOA, CYJIb(UIBL,
OKCHUJIbl, CEpHUCTas KHUCIOTa, CYyJb(QUTH; HUX CBOICTBa, IMOJy4YeHHE U IPUMEHEHHUE.
Pa3baBnenHas u KOHLUEHTPUPOBAHHAS CEpHAsi KMCIIOTA, €€ CBOMCTBA, IIOJYyYEHUE U IPUMEHEHHUE.
Peakuuu B3aumojieicTBuUs ¢ cepHOMl kucinoToil. CtpoeHne aroMoB a3ora. CTpoeHre MOJIEKYIIbI
azora. dusnueckne U XMMHYECKUE CBOMCTBA a30Ta B cBete mnpeactaBieHuit 00 OBP. Ctpoenue
MOJIeKyJIbl aMMHaka. PU3nYecKue CBOMCTBA, MOIyYeHHEe, COOMpaHue, paclo3HaBaHHe aMMHUaKa.
XvMHYEeCKHE CBOICTBA aMMHakKa: BOCCTAHOBHUTENbHbIE M OOpa3oBaHME MOHA AaMMOHMS IO
JIOHOPHO-aKIENTOpHOMY MexaHu3My. Conum aMMOHHUS: COCTaB, MOJy4YeHHE, (PU3UYECKHE U
xumuueckue cpoiictBa. [IpencraBurenu. [lpumenenue B HapogHOM Xo03sicTBe. OKCHIIBI a30Ta.
A30THasi KuCJOTa, €€ CBOMCTBa W mnpuMmeHeHue. Hurtpatel, cemutpbl. CTpoeHHE aToma.
Amnotponusi. CpaBHEHUE CBOMCTB U MPUMEHEHUE KpacHoro u Oenoro ¢ocdopa. Xumuueckue
cBoiictBa (ocdopa. Oxcun docdopa (V) u oprodocdopnas kuciora. Conu oprodpochopHoi
kuciotel. ®dochop B mnpupome. Dochopubie yaoOpenus. CTpoeHHe aroMa yriepoja.
AnnoTtponusi, cBoiicTBa Moaudukanuii — anmaza u rpadurta. Mx npumenenue. AMopQHBIN
YTJIEPOA U €ro copTa: KOKC, ca)ka, JPEBECHBIN yroib. AcopOius U ee MpakTUYECKOe 3HaYCHHUE.
Xumuueckue cBoicTBa yraepoja. OKcuabl yriepoja, uX CBOWCTBA, MOJTYYEHUE U MPUMEHEHHE.
CtpoeHue MOJIEKyJI OKCHUIOB yriiepoia. YTolbHasi KUCIOTa U ee colu. BaxkHeiimme kapOOHATHI:
KaJbIUT, COJa, MOTAIll — UX 3HAYeHHe U mpuMeHeHue. Pacmo3znaBanue xapOoHatoB. Ilepexon
KapOOHATOB B THApokapOoHaThl M oOpartHO. CtpoeHue aroma. CpaBHEHHME €ro CBOWCTB €O
cBOiicTBaMM aroMma yriepoga. Kpucraummueckuii KpeMHHUH, CpPaBHEHHME €ro CBOWCTB C
yrieponoM. Ilpupoansie coemuHeHus: KpemHus: SiO;, CHIMKaTBl W ATIOMOCHIIMKATHI.
PasHoBumHOoCTH cTekna, ero mpoucxoxnaeHue. Ilomydenune nementa. IlpomsBoactBo u
NpUMEHeHHe cTekia, (apdopa, nemMeHTa. 3aKperjeHrue U CUCTeMaTH3alus 3HAHUU 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJECHTHAs HENOJIIpHAs XHMMMUYECKas CBsA3b. PenleHue
AKCIIEPUMEHTAJbHBIX 3a/lad W ypaBHeHHM peakiuil. [lonroroBka K KOHTpOJBHOW pabore.
3akperuieHue M CUCTeMaTH3alusl 3HAaHUKM IO TeMe: XUMHUYecKHe U (U3MYecKHe CBOWCTBA
HEMETAJUIOB,  XMUMHYECKHE  peakluu, KOBaJleHTHas  MOJspHas  CBA3b.  PelieHue
OKCIIEPUMEHTATIBHBIX 3a/a4 W ypaBHeHHH. [lonroroBka k KoHTponbHOU paboTe. Pabora Han
omuOKamu.

Ceoilicmea Hememannos u ux coeounenuii (3 u).



Pemienne skcnepumeHTanbHbIX 3agad no Teme «lloarpymma kucinopoma». Pemienue
AKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMme «lloarpynna azora u yriaepoaa». 3akperieHHe 3HaHUN 110
IIOJIy4YEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eéewjecmea (12 u)

BemectBa opranndeckue u Heopranudeckue. IIpuunHbl MHOrooOpasus OpraHMYeCKHX
coenMHeHUN.  BanenTHocTb.  XMMHMYECKOE€  CTPOCHME  OPraHMYECKUX  COEIUHEHUM.
MosekyssipHble U CTPYKTYpHbIE (DOPMYJIBI OPraHUYECKUX coequHeHud. ['oMmonornueckuil psj
npenensHbix y/B. Pagukansl. M3omepsl n m3omepus. dusnyeckre W XUMHUYECKHE CBOMCTBA.
Meran u 3TaH: cTpoeHue MOJEKyJl. l'opeHme wmeraHa u d3taHa. llpuMenenue weraHa.
XHUMHYECKOE CTPOECHUE MOJIEKYJIbI dTUIICHA. J[BOMHAs CBA3b. B3anMonencTBre 3TuaeHa ¢ BOJOM.
[Tomumepusanus >tunena. [lonmstunen u ero 3nadeHue. [loHsTHE O MpEAEIBHBIX OHOATOMHBIX
CoupTax Ha IpUMepe MeTaHoja W JTaHoja. TpexaromMHblii crnupT rauuepuH. OKHcieHue
STHJIOBOTO CIUpPTa B YKCYCHBIH anmpaerun. llonstue o6 anpaerngax. OKUCIEHHE albAerujia B
kucinoTy. OJHOOCHOBHBIE HeNpeAeiabHble KapOOHOBBIE KHCIOTHI Ha TpUMepe YKCYCHOM
KHCIOTHL. Ee cBoiictBa M npumeHeHue. (CrTeaprHOBas KHUCIOTA Kak NPEACTABUTENb >KMPHBIX
KapOOHOBBIX KHCIOT. Peakius srepudukanuu. I[loHstre o crnoxubix »dupax. [lonsrtue o6
aMHHOKHUCIOTax. Peakuuu nonukoHaeHcanuu. benku, ux crpoeHue u OMOJIOTMYECKas POJIb.
[lentuanas cBs3p W nmomunentuabl. [lepBuuHast cTpykTypa OenkoB. buonornveckue ¢pyHKINN
6enkoB. CBoiicTBa O€NKOB M KaueCTBEHHble peakuuu Ha Oenku. Ilonstue o0 yrieBopax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemmonosza. Mx Ouosorumyeckas poiib.
[TouMepsl IPUPOJIHBIE M CHUHTETHYECKHE. Peakuuu noaumepusalMd U IOJUKOHICHCALUU.
[InactMaccel M BOJOKHA.  3akpelyieHMe M cucTeMaTu3auusi  3HaHui.  PemieHue
JKCIIEPUMEHTAIIBHBIX 3a7a4.

3akpennenue (6u)

OO6oOuieHne, 3aKperieHne M CUCTeMaTH3alus 3HaHWH MO0 Kypcy XMMuu 9 Kiacca.
IToBropenne mnponneHHelx TeM: I[lepmoguueckuii 3axkoH u llepuogmyeckas cucrema, BUABI
XUMHYECKHUX CBA3CH M THUIIBI KPUCTAIUIMYECKUX PELIETOK, TUIIBI XUMUYECKUX PEaKLUH, KJIACChI
XMMHYECKUX COETMHEHUH. PellleHre 3KcrepuMeHTalbHbIX 3a/1a4, PEIICHHE YPABHEHUN PEAKIIUM.

Meostcnpeomemmnnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBA3€d MNpH M3y4yeHMH XuUMHH B 8 u 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaKk H
HOHATHUH, SIBJISIONMXCS CUCTEMHBIMHU JUISL OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA
OOme ecTecTBEeHHO-HAY4YHBIE TIOHSATHS: HAay4HBIA (DakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJECIUPOBaHHE,
U3MEpEeHUe, MOJeNb, SIBICHUE, TApPHUKOBBIA APQPEKT, TEXHOJOTHs, MaTepuansl Dusmka:
MaTepHsi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, M30TOI, PATUOAKTUBHOCTH, MOJEKYJa,
DIIEKTPUUYECKUI  3apsl, TPOBOJAHUKH, TOJYNMPOBOIHUKH, JUAIIEKTPUKH, (OTORIIEMEHT,
UH/MKATOp, BEIIECTBO, TeJIO, 0O0BEM, arperaTHoe COCTOSIHME BEIecTBa, Tra3, pacTBOD,
pacTBOPUMOCTh, KPHCTAUTMYECKAs pPEHETKA, CIUTaBbl, (PU3MYECKHE BEIWYHMHBI, CIHHHUIIBI
U3MEpPEHUsi, KOCMHUECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE31bl, ConHiue. buonorus: ¢ortocunres,
npIxaHue,  Ouocdepa,  IKOCHCTEMa,  MHMHEpaJbHbIE  yAOOpEHUs,  MHUKPOAJIEMEHTHI,
MaKpodJIEMEHThI, NMUTaTeNbHbIE BemiecTBa ['eorpadus: atmocdepa, ruapocdepa, MHHEpAIbI,
TOPHBIE MTOPOJIBI, TIOJIE3HBIE HCKOTIAeMBbIE, TOTUTHBO, BOJAHBIE PECYPCHI.

Ilinanupyemble pe3yJIbTAThl OCBOCHHS Y4e0OHOI0 MpeaMera

Juunocmnwvie pesynomamur  Obyuarowjuiica  noaAyuum  603MONCHOCHL 071
dopmuposanusn cnedyrouwyux auunocmuvix YY/I:

. oTpezieNieHue MOTUBAIIUU U3YYEeHHUs y4eOHOro MaTepuarna;

. OIICHMBAHME YCBAaWBAEMOr0 Y4Ye€OHOTO MaTepHalia, MUCXOJs W3 COLUAIBHBIX U
JUYHOCTHBIX LICHHOCTEH;



. MOBBILICHHE CBOEro O0pa30BAaTEIBLHOTO YPOBHS U YPOBHS TOTOBHOCTU K
W3YYCHHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBI3aHHBIX C PA3BUTUEM XUMHUU U OOIIECTBA;

. 3HAaHWE IIPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYALMSIX;
. OLICHUBAHKE COLMAIBHON 3HAYMMOCTHU TPO(eccuii, CBA3aHHBIX C XUMHUEH;
. BJIaJICHUE MpaBWIaMU 0€30MacHOro OOpalleHusl ¢ XMMUYECKHMMH BELECTBAMU U

000py1I0BaHUEM, MTPOSIBJICHUE IKOJIOTHUECKOMN KYJIbTYPHI .
Memanpeomemmuwie pezyivmamnol

PeryasituBHbie

Obyuarowuiicss ROAYYUM 803MONCHOCMb 01 POPMUPOBAHUS CLEOVIOUUX PecYNAMUBHBIX
YviI:

. 1eJjenojiaraHue, BKJIIOYAas IOCTAaHOBKY HOBBIX II€JICH, TpeoOpa3oBaHue
MPAKTUYECKOW 3a/layd B IO3HABATEIIbHYIO, CAMOCTOSITEIbHBIA AHAIU3 YCIOBHUM JOCTHUKEHUS
IIeJJM Ha OCHOBE YyuéTa BBIJCIICHHBIX YYUTEIEM OPHUEHTHUPOB JEHCTBHS B HOBOM Yy4eOHOM
Marepuale;

. IUTAHUPOBAHKE ITyTH TOCTHKEHUS LIeTeH;

. YCTaHABJICHUE 1IEJIEBBIX MPHUOPUTETOB, BBIJCICHHE AIbTEPHATUBHBIX CIIOCOOOB
JTOCTHIKEHUS 11eNi U BBIOOp Hanboee 3¢ deKTUBHOTO criocoba; © yMeHue CaMOCTOSTENLHO
KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIIATh UM; * YMEHHE MPUHUMATH PEHICHHS B MPOOJIEMHON
CUTYallUU;

. MOCTAaHOBKAa YYEOHBIX 3a7a4, COCTaBJICHUE IUIaHA M TOCIEIOBATEIHLHOCTH
JIEHCTBHI;

. opraHu3aiys pado4yero MecTa Mpu BBHITOJTHEHUH XUMHYECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3yJIbTATOB OOyuUeHUs, OIICHMBAaHHE YCBOGHHOTO MaTepuala,

OIICHKA Ka4dyeCTBa U ypOBHSI HOJIy‘IeHHI)IX 3HaHHfI, KOppeKHI/IH IIJ1IaHa 1 cn0c06a I[GflCTBI/I?[ HpI/I
HeoOxoaumocTH . [lo3HaBatenbHbie OOyYarOMMiics MOMTYYUT BOSMOXKHOCTD 71 GOPMUPOBAHUS
CIEAYIOIINX MTO3HABaTENbHbIX Y'Y /I:

. MIOUCK U BBIJIeNICHHE HH(POPMALIUY;

. aHaJu3 YCIOBUU M TpeOOBaHMI 3a1auu, BHIOOp, COMOCTABIEHHWE M 0OOCHOBAHUE
crocoba pelieHus 3a1auu;

. BBIOOp HamOosiee d(PPEKTUBHBIX CIMOCOOOB PEIICHHS 3a7a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUI;

. BBI/IBIJKEHUE U 000CHOBaHME TUIIOTE3bI, BEIOOp CrIoco0a e€ MpoBEpKH;

. CaMOCTOSITENIbHOE CO3[aHHE AJITOpPUTMA JIEATENbHOCTH MPU PELICHUH MpodiemM
TBOPYECKOTO M IMTOMCKOBOTO XapaKTepa;

. YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTAaBY, CTPOCHUIO U CBOWCTBAM;

. OTIMCBIBAHUE CBOWCTB: TBEPIBIX, KHUIKHX, Ta3000pa3HBIX BEUIECTB, BHIJICICHUE X
CYLIECTBEHHBIX ITPU3HAKOB;

. n300pakeHHe cocTaBa MPOCTEUIINX BEIIECTB C MOMOIIbI0 XUMHUECKUX (HOpMYII U
CYUIHOCTH XMMHYECKHX PEaKIuil ¢ TOMOIBI0 XUMUYECKUX YPaBHEHHIA;

. NpOBE/ICHUE HAOIIOICHUH, ONTUCAHNE TIPU3HAKOB U YCIOBUN TEUCHHUS XUMUIECKUX

peaKInii, BBITOJHECHUE XUMHUUECKOTO IKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HAOJIIOICHUN
3a JKCIIEPUMEHTOM, pEIIeHHE 3ajad, MOJYyYCHHE XUMHUYCCKOW HH(OpMAIMH W3 Pa3THUYHBIX
UCTOYHUKOB,;

. YMEHHE OPraHU30BBIBATh UCCIICAOBAHKE C IIEIbIO IIPOBEPKU THUIIOTES;

. YMEHHE JIeNIaTh YMO3aKITFOUEHUS (MHIYKTUBHOE M 10 aHAJIOTUH) U BBIBOJIBI,

. yMeHHE OOBEKTHBHO OIEHHBATh HMH(MOPMAIMIO O BEIIECTBAX W XHUMHYCCKHX
nporieccax, KpUTUYSCKH OTHOCHTHCS K TICEBIOHAYYHOU HH(POPMALIUH.

Kommynukamuenuie

Obyuarowuiticas  nOnyuum  B03MONCHOCMb Ol OpMUPOBAHUsT  CLeOVIOUUX
KomMmyHuxamusnvix YV/I:
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. IIOJIHOE M TOYHOE BBIPAKECHUE CBOUX MBICIEH B COOTBETCTBUM C 3aJa4aMH U
YCIIOBUSIMU KOMMYHHUKAIWH;

. aZICKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB M y4dacTHsl B JUCKYCCHH H
apryMEHTalluu CBOEH MO3UINH, YMEHHE MPEICTABIATH KOHKPETHOE CO/IEpPIKaHUe C COOOIIEHnEM
€ro B MMCbMEHHOU U YCTHOH (opMe, OnpeieieHre Cloco00B B3aUMOICHCTBHS, COTPYJHUUYECTBO
B TIOMCKE ¥ cOope nH(popManuu;

. olpesielIeHnue CIoco00B B3aUMOJEHUCTBUS, COTPYJHMUYECTBO B IOMCKE U cOope
uHpOpMaLMK, y4acTHEe B JHaliore, IUIAHWPOBAaHHE OOLIMX CIIOCOOOB palOThI, MpPOSBICHUE
YBXXUTEJIBLHOIO OTHOLLEHUS K APYTUM y4allluMCs;

. ONMCAHUE COJACPkAHMS BBINOJIHSAEMBIX JEHCTBUI C LEIbI0 OPUEHTUPOBKH B
IIPEIMETHONIPAKTUYECKON JEATEIBHOCTH;

. YMEHMS YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALUU Pa3INYHBIX
NO3ULUHI B COTPYAHUYECTBE;

. dopmynaupoBaTh COOCTBEHHOE MHEHHE M TO3MIHMIO, apryMEHTHUPOBATh MU
KOOPJMHUPOBaTh €€ C MO3ULMSIMU MApTHEPOB B COTPYJHHUYECTBE IPU BBIPAOOTKE OOILEro
pelIeHNs B COBMECTHOM €ATEIbHOCTH;

. OCYLIECTBIIAATh  B3aUMHBIA KOHTPOJIb M  OKa3plBaTb B  COTPYJHUYECTBE
HEO0OXOAMMYIO B3aMOIIOMOIIIb;

. IUITaHUPOBaTh OOIIKME CIIOCOObI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLHUIO,
OLICHKY JIICTBUI MapTHEPA, yMETh YOCK1aTh;

. UCIIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEJCTBA JJIs1 OTOOPAKEHUSI CBOMX YYBCTB,
MBbICJIE, MOTUBOB M NOTpeOHOCTEMN; 0TOOpakaTh B peun (onucaHue, 0ObSICHEHUE) COJIepiKaHue
COBEpILAeMbIX JEHCTBUH, Kak B (opMe I'pPOMKON COLMAIM3UPOBAHHOW peuH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHIMIO, MCIOJB3YS CPENCTBA YCTHOW H
NUCbMEHHOW KOMMYHHMKAllMM @pU paboTe ¢ TEeKCTaMu Yy4yeOHHMKAa U JOIOJHUTEIbHON
JUTEPATypOi, CHPaBOUYHBIMU TaOJIMIIaMH, MPOSABIATH FOTOBHOCTh K YBAXKCHMIO MHOM TOUYKU
3peHus Ipu 00CYKJIEHUU Pe3yIbTaTOB BHINOJIHEHHON pabOTHI.

IIpeomemnvimu pesynomamamu uzyuenun npeomema «Xumua» 6 8 Knacce a6namomces
cneoyrowue ymeHus:

1. B nosnasamenvuou cghepe:

AaBaTb ONPCACICHUA H3YYCHHBIX MMOHATHUN: BEIIECTBO (XI/IMI/ILIGCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJIA, KPUCTAJUINYICCKAA PCUICTKA, BEUICCTBO, IIPOCTHIC U CIIOKHLBIC BCUICCTBA, XUMHWYCCKAA
q)OpMYJ'Ia, OTHOCHUTCIIbHAA aTOMHasl MacCa, OTHOCHUTECIIbHAsA MOJICKYJIApHAasA MacCa, BAJICHTHOCTD,
OKCHJbI, KHCJIOTBI, OCHOBAaHMHA, COJIH, aM(i)OTCpHOCTB, HHJAUKATOP, nepnonnqecxﬂﬁ 3aKOH,
nepuoanvcCKas cucrema, nepuoanvcCKas Ta6J'II/IIIa, HU30TOIIHI, XHUMHUYCCKas CBA3b,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHDb OKHCJICHUA, BHCKTpOJII/IT); XUMHNUYCCKasa peaKknuusd

(XuMUYeckoe  ypaBHEHHE, FeHeTUYecKass  CBsS3b,  OKHCIEHUE,  BOCCTAaHOBJICHUE,
AIIEKTPOJINTUYECKAS JMCCOLIMALNs, CKOPOCTh XUMHUYECKON peaKiun);
* OIMCHIBAaTh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITEIbHO POBEICHHbBIE YKCIEPUMEHTHI, NCIOIbB3YS
UIsL  3TOTO €CTECTBEHHBII (pycckuif,  poAaHOM)  s3BIK M S3BIK  XUMHH;
ONKCHIBATh U pPa3nyaTh H3YYEHHbBIE KJIacChl HEOPTaHWYECKUX COEAMHEHMH, MPOCThIE U
CJIOXKHBIE BELIECTBA, XUMHUYECKHE peakuuy;
KJIacCU(UIIUPOBATh U3YyYEHHbIE 00BEKThI u SIBJICHUS;
HaOJII0aTh JIEMOHCTPUPYEMBbIE M CaMOCTOSITEIbHO TPOBOJMMBIE OMBITHI, XUMHUYECKUE
peaxuuu, MIPOTEKAOIINE B npupojie u B OBITY;

JenaTb BBIBOABI M YMO3AK/IIOUEHHS U3 HAOMIONEHWH, M3YYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, TNPOrHO3UPOBATH CBOWCTBA HEHW3YYEHHBIX BEIIECTB [0 AaHAIOTHU CO
CBOICTBaMH U3Y4YECHHBIX;

CTPYKTYypUpOBaTh H3YYEHHBIH MaTepuanl U XUMHUYECKYI0 HH(OpMalMIO, IMOJYYEHHYIO U3
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Apyrux HCTOYHHUKOB;
MOJICJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB NEPBOTO — TPETHEr0 MEPHOJIOB (B pamMKax
M3YUYEHHBIX MOJIOKEeHUH Teopun  D. Pesepdopaa), crpoeHne mpocTEeHIITMX MOJICKYII.

2. B yennocmuo-opuenmayuouHou cgepe:
aHAIM3WPOBATh W OICHUBATH IOCIEJICTBUS I OKPYXAIOUIeH cpeabl OBITOBOH U
MIPOU3BOJICTBEHHOMU JESTEIbHOCTH YeJIOBEKa, CBI3aHHOM ¢ epepaboTKOM BEILECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUHN IKCTICPUMEHT.

4. B cgpepe besonacnocmu dcusnedesmenbHOCMU:

* OKa3bIBaTh MEPBYIO MTOMOILb IIPH OTPABICHUSIX, OKOraxX U APYIMX TPaBMax, CBA3aHHBIX
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYOBAHUEM.

ONUCBHIBATh CBOMCTBA TBEPIBIX, JKUIKUX, T[a3000pa3HbIX BELIECTB, BBIACIAA MX
CyUIECTBEHHBIE PU3HAKHY;

* XapaKTepu30BaTh BEIECTBA II0 COCTaBYy, CTPOCHUIO U CBOICTBaM, YCTaHABIUBATb
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMH XapaKTCPHUCTHUKaAMHK BCIICCTBA,

* PACKpBIBATH CMBICII OCHOBHBIX XUMHUYECKUX IOHATUH «aTOM», «MOJIEKYJa»,
«XUMHUYECKUI JJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* U300pakaTh COCTAaB NPOCTEHIINX BEIIECTB C IOMOINBIO XHMHUYECKHX (opMyn u
CYUIHOCTb XMMHUYECKUX PEaKLUil ¢ MOMOILBIO XUMUYECKUX YPaBHEHHUIA;

¢ BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIPHYIO WU MOJIAPHYIO MAacCChbl BCHICCTB, a4 TAKKC
MacCOBYIO JIOJIF0O XMUMHMYECKOIO 3JIEMEHTa B COEAMHEHUSX JUI OLEHKM HMX IPAaKTUYECKOH
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCIOTHI, COJIU;

® KHaCCHq)HIIHpOBaTB OKCHJbI 1 OCHOBAHUS 110 CBOﬁCTBaM, KHCJIOTBI U COJIK 11O COCTaBY,

* [10JIb30BAThCS J1A0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYI0H;

® MIPOBOAWUTL HCCJIOKHBIC XUMHUYCCKUC OIBITHI U Ha6J'IIO)ICHI/I$[ 3a U3MEHEHHUSIMH CBOWCTB
BEIIECTB B Ipollecce MX MpeBpalleHuil; coOIroAaTh MpaBWiia TEXHUKM O€30MacHOCTH NpHU
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

* pa3nuyaTh SKCIEPUMEHTATBHO KHCIOTHI M INENOYM, TOJIb3YSCh HHAMKATOpaMH;
OCO3HaBaTh HEOOXOAMMOCThH COOJIIOJIEHUSI Mep 0€30IacHOCTU NMpHU OOpalleHUU C KUCIOTaMHu U
11eJI0YaMHU.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menzaeneena;

* OMMMCHIBATh M XapakTepu3oBaThb TaOMMUHYI0 (OpMYy NEPUOTUYECKON CHUCTEMBI
XUMHUYECKUX DJICMECHTOB,

* XapaKTepu30BaTh COCTAaB aTOMHBIX SJep M paclpeseleHHue Yucia 3JIEKTPOHOB 110
SJICKTPOHHBIM CJIOSIM 4TOMOB XHMMHUUYCCKHX JJICMCHTOB MaJlblIX IICPUOJ0B HepHOHHHGCKOﬁ
CHCTEMBI, a TAaKXKe KaJlus ¥ KaJIbIIHs;

® pa3jin4aTb BUABI XUMHUYECKOU CBSI3H: HOHHYI, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJITMUECKYIO;

* U300paXkaTh SJIEKTPOHHO-HUOHHBIE (HOPMYIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMU
CBSI3IMU Pa3HOTO BH/JIA;

* BRIABIISITH 3aBUCHUMOCTb CBOIICTB BCIIECTB OT CTPOCHUA UX KPUCTATUIMYCCKUX peIHéTOKZ
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITTHNUECKHUX;

® XapaKTCpuU3oBaTb XUMHUUYCCKUE DJICMCHTBI M HX COCAWMHCHHA Ha OCHOBEC ITOJOKCHHA
HJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOSHUS UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUYCHHE TIEPHOIMUECKOTO 3aKOHA U
NEepUOJIMYECKO cucTeMbl xumuueckux osyemeHToB /[l 1. MenneneeBa; ¢ oOBACHATH CYyTb
XUMHYCCKUX IMPOLECCOB U X MMPUHIOUITUAIBHOC OTIIUYHEC OT (1)I/I3I/I‘-IeCKI/IX;
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* Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIUH;

* YCTaHABJIMBATh NPHHAJICKHOCTh XMMHUYECKON pEaKkLMHU K ONpEeAENEHHOMY THILY I10
OJTHOMY M3 KJIACCU(DMKALIMOHHBIX NMPHU3HAKOB: 1) IO YMCIy M COCTaBy HCXOJHBIX BELIECTB U
IPOAYKTOB peakiuu (peakUuu COSAMHEHUs, pas3lIoKEHUs, 3aMmelleHus W oOMeHa); 2) o
BBIJICJICHUIO WIM TOIJIOUICHUIO TEIUIOTHl (PEaKLUU HK30TEPMHUYECKUE M IHJIOTEPMUUYECKHE);
3) 10 M3MEHEHHIO CTENEHEM OKUCIEHMS XUMHUYECKHX JJIEMEHTOB (pEaKUUU OKHCIUTENIBHO-
BOCCTAaHOBHUTEJIBHBIC); 4) IO 0OPAaTUMOCTH TIpoliecca (peakuu 0OpaTuMbie 1 HEOOpaTUMEIE);

* COCTaBIISATh YPAaBHEHMS JJIEKTPOJUTUYECKON IHCCOLMALUM KUCIOT, IIEJIOYEH, COJIEH;
IOJIHBIE M COKpalEHHbIE MOHHBIC YPABHEHUS peakUuil OOMEHa; ypaBHEHHsI OKHUCIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* IPOrHO3UPOBATh MPOJYKThl XUMHUUECKUX peaKIHil 1o GopMyaM/Ha3BaHUSAM HUCXOIHBIX
BEIIIECTB; OMPEEIATh HCXOHBIE BELIeCTBA 10 (hopMysIaM/Ha3BaHUSAM MPOILYKTOB PEaKLIUH;

* COCTaBJIATh YPAaBHEHUS PEAKIIMHA, COOTBETCTBYIOLIMX MOCIE0BATEIBHOCTH («LETI0UKE))
IIPEBpALCHUI HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJIATH B IIPOLIECCE SKCIIEPUMEHTA MPU3HAKH, CBUAETEIILCTBYIOIIUE O MPOTEKaHUU
XUMHYECKON PEaKIUu;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J10J1ei pacTBOPEHHOIO BEILIECTBA;

* OIPENENSATh XapaKTep Cpeibl BOAHBIX PAaCTBOPOB KHUCIIOT U IIENOYEH MO MU3MEHEHHIO
OKpPAacK{ UHJIMKAaTOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIUU, IOJITBEP)KIAIOIINE HAJMYUE B BOJHBIX PAacTBOPAX
BEIIIECTB OT/EIbHBIX HOHOB

* OIPENENITh IPHUHAUICKHOCTh HEOPIaHWYECKUX BELIECTB K OJHOMY M3 M3YUYCHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJUIbI, OKCH/Ibl, OCHOBaHMS, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* ONpE/EIATh BJICHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (HOPMYJIBI HEOPTaHMYECKUX COCAMHEHUH IO BAJEHTHOCTSM M CTEHECHIM
OKHCJICHHSI 3JIEMEHTOB, a TaK)Ke 3apsi/laM HOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* O0OBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS (PU3MUECKUX M XUMHUYECKUX CBOUCTB MPOCTHIX
BEIIECTB (METaVIOB M HEMETAJIOB) M MX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

* Ha3bIBaTh OOIIME XMMHMUYECKHE CBOWCTBA, XapaKTEpHblEe [UIsi TpPyHI OKCHUJOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIE s KaXJOro M3 KJIACCOB
HEOPraHUYECKUX BEILECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJIUTh  NPUMEPBl  pEaKUMi, TMOATBEPXKIAIOIMIMX  XHMUYECKHE  CBOWCTBA
HEOPraHUYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHUM U COJIEH;

* OIPENENSITh BEIIECTBO-OKUCINUTENb U BEIECTBO-BOCCTAHOBUTENb B OKUCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIA OaslaHC (711 M3YUYEHHBIX PeaKiuil) 1no
IIPEJI0KEHHBIM CXEMaM PEAKIUI;

* IPOBOJUTH J1aOOpaTOpHbIE OMBITHL, MOATBEPXKAAIOIINE XHUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX BEILIECTB;

Ilpeomemnvimu pezynvmamamu uzyuenua npeomema «Xumua» ¢ 9 knacce agnawomcsa
cneoyrouiue yMeHus:

1. B nosznasamenvHoli cghepe:

© JIaBaTh ONpPEICICHHUS M3yYCHHBIX IMOHITHHA: BEIIECTBO (XUMHUYCCKHI DJIEMEHT, aToM,
WOH, MOJIEKYyJa, KpUCTAJUTMYECKas pelleTKa, BEIIeCTBO, IMPOCTHIE M CIOXKHBIE BEIECTBa,
XuMH4eckast (popMysia, OTHOCHUTENIbHAs aTOMHAs Macca, OTHOCHUTEIbHass MOJIEKYJIsIpHas Macca,
BaJICHTHOCTh, OKCHJbBI, KHCJOTHI, OCHOBaHWSI, comu, amQpOTEepHOCTh, HHIUKATOP,
MEPHOJANYCCKHIA 3aKOH, TEPUOJWYECKAs CHUCTeMa, TepUOJMYecKas TaOWIa, H30TOIIHI,
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XUMHYECKast CBA3b, DJICKTPOOTPHULATCIbHOCTL, CTCIICHb OKHWCJICHUS, BHGKTpOJ'II/IT); XUMHUYCCKas

peakuusi (XMMUYECKOE YpaBHEHHE,  TE€HETUYeCKas CBSI3b, OKHCIEHHUE, BOCCTaHOBJICHHE,
3JIEKTPOJINTUYECKAS Jucconuanus, CKOPOCTb XUMUYECKON peaxiumn);
* OIIMCHIBATh JIEMOHCTPAL[MOHHBIE U CAMOCTOSITENIBHO IIPOBEACHHBIE IKCIIEPUMEHTBI, UCIOJIb3YS
JUTS 3TOrO €CTECTBEHHBIN (pycckuid, POJIHOIA) A3BIK U S3BIK XUMUU;
ONMCHIBATh U PA3JINYaTh HM3YYEHHBIE KJIACCHI HEOPraHWYECKUX COEAMHEHUH, IPOCThIE U
CJIOKHBIE BEILECTBA, XUMUYECKHE peakuuu;
KJ1accu(UIMpoBaTh W3Y4YEHHBIC 00BEKTHI u SIBJICHUS;
HAOMOIaTh JEMOHCTPUPYEMbIE M CAMOCTOSTEILHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peaxkuuu, IIPOTEKAIOIIIE B pupo/ie u B OBITY;

JeNnaTh BBIBOJBI W YMO3aKJIIOUEHUS U3 HAOMIOJNCHHM, W3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, NPOrHO3UPOBATH CBOWCTBA HEM3YUYECHHBIX BEIIECTB 110 aHAJIOTHUU CO

CBOMCTBAMH U3Y4YCHHBIX;
CTPYKTYPHUPOBATh HM3YYCHHBIM MaTepual M XUMHUYECKYI0O WH(POpPMAIHIO, IMOJYyYCHHYIO U3
JIpyTrHux VCTOYHUKOB;
MOJIEJIUPOBAaTh CTPOCHUE AaTOMOB 3JIEMEHTOB IIEPBOIO — TPETHEr0 IEPUOJOB (B paMKax

M3YYEHHBIX MOJIOKeHU Teopun  D. Pesepdopra), ctpoeHne npocTedmx MoIeKyl.

2. B yennocmno-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHUBATh IOCIEACTBUSA Ul OKpY’KAIOLIEH cpeabl ObITOBOM U
IPOM3BOJICTBEHHOM JIEATEILHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKOM BEIECTB.

3. B mpyooeoti cghepe:
* IIPOBOJIUTH XUMUYCCKUHN IKCTICPUMEHT.

4. B cghepe bezonacnocmu icuzHedessmeIbHOCMU:

* OKa3bIBaTh MEPBYIO MOMOILb IPU OTPABIICHUAX, O’KOTAaX M JAPYTHX TPaBMax, CBS3aHHBIX
C BEIIECTBaMU U JIaOOpaTOPHBIM 000PYAOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Has3zeanue Tema ypoka Ocnoenwle euowt oeamenvnocmu | Henonv3os
pazoena ooyuarouwuxcsa aHue
0bopyooea
Hus
uenmpa
«Touka
Pocmay

Beeoenue (54) | 1.Ilpeomem xumuu. | Caymanue oObsICHEHUN YUUTES.
Bewecmea. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OO6bsicHeHre HAOJI0JTaEMbIX SIBICHUH.

2.Ilpespawenus
pespaty Pabora ¢ pa3naTouHbIM MaTEpPHATIOM.
eelecms. Ponw .
Cnymanue OObsICHEHUN yUnTeNs.
XUMUU 8  JICUZHU
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
yenosexd.

3. Kpamxuii  ouepx | Cnymanue oObICHEHUN YIUTEIS.
ucmopuu passumus | CaMocTosTeNIbHAs paboTa ¢ y4eOHUKOM.
XuMuu. OTbéop u© cpaBHEHHE MaTepuana IO
HECKOJIbKUM HCTOYHHKAM.
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4.11CX2 JI.U. | Cnymianue oObsICHEHUHN yUuTesl. JaTtunk
Menoeneesa. 3uaxu | CamocrosiTenbHas paboTa ¢ yYUeOHUKOM. | BBICOKOU
XUMUYECKUX Pab6ora ¢ Tabnuueit Menzaeneesa. TeMIepaTyp
9/1eMEeHMO8. PaGora ¢ kaproukamu. bl, JlaTumk
TEeMIIeparyp
bl
IJIATUHOBBIN
5. Xumuueckue
Ananuz Gpopmy.
Gopmynb.
OmuocumenvHas Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX H
AMmoMHAs u | KAUCCTBCHHBIX 3aaa4.
MOJIeKYIAPHAs Cnymianue o0bsICHEHUN yUUTEIIs.
maccei. PaGora B mapax.
Pabora B rpynnax.
Amomul 1. Ocnosnule Jatauk
PaGora ¢ pa3naTouHbIM MaTEepHAIOM. .
XUMUYECKUX | c8e0enuUs 0 . BBICOKOU
Crnyumanue oObsICHEHUN yUnTesl.
I1eMEeHm 08 CMpOEHUU amomoa. TeMIeparyp
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
(8u) Hzomonei. bI, Jlarumk
TeMIeparyp
BI
IIJIATUHOBBIN
2. Cmpoenue | Ciiymanue oObsSICHEHUN YUUTEIIA.
91EeKMPOHHBIX CamocTosTenbHas paboTa ¢ y4eOHUKOM.
obonouex amomos. | Pabota ¢ Tabnuueit Menyeneena.
HWzmenenue uucna | Pabora c kapToukamu.
91eKMPOHO8 Ha | Pabora B mapax.
BIY. Pabora B rpynmnax.

3. Uonnas cease.

Crnyumanue oObsICHEHUN yUnuTesl.
Perienue nocTaBaeHHbIX 3ajay.
Pabota ¢ yueOHUKOM.

Pabora B mapax.

Pabora B rpynnax.

4.
Bzaumooeticmeue
amomos
2NIeMEHMO6-
HeMemaos
Mmedxncdy coboll.

Crnyumanue oObsICHEHUN yunuTesl.
Pabora ¢ Tabnuneit Menaeneesa.
Pemenue 3amau.
Pabota B mapax.
Pabora y nocku.

5. Kosanenmnas
XUMUYECKAsL CEA3b.

Pabota ¢ pa31aTOuHBIM MaTEPHATIOM.
Craymanue oObSACHEHUN YUUTEIIs.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAs C8AA3b.

Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Crnymanue oObsICHEHUI yUnuTesl.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

7. Obobwenue u

Pabota B mapax.

cucmemamu3zayus | Pabota B rpymnmax.

SHAHUL . Pemenne 3amau.
[IpoBepka nosry4eHHBIX 3HAHU.
[ToaroroBka K KOHTPOJIBHOM paboTe.

8. Konmponvras Permienue 3a1aHuii KOHTPOJIBHOU PAOOTHI.
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paboma Ne 1.

Ilpocmuie 1. Ilpocmoie JaTuuk
PaGora ¢ pa3naTouHbIM MaTepHaIOM. .
eeuecmea (7 | sewecmaa - N BBICOKOH
Crnyumanue oObsICHEHUN yUnTeNsl.
u) Memannvl u TeMIeparyp
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
HeMemaioi. b, Jlaruuk
AHanu3 omunooK.
Ananuz o TeMmeparyp
. AHanu3 KOHTPOJIbHOM pabOTHI.
KOHMPOTILHOU BI
6 Pabora Haj ommOKamH. .
abomai. TJIATUHOBBIH
p Pemenue 3agau.
— U3MepeHue
TeMIeparyp
Bl TIEPEXOJIOB
AJJIOTPOIIHBI
X
MoauuKaI|
71 Ccepsl;
U3MepeHue
TeMIepaTyp
bl TUIABJICHUS
BEIIECTB.
2. Konuuecmeso
Ananuz ¢popmyi.
sewecmaa.
Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1a4.
Cayumanue oObsICHEHUN YUUTEsL.
3. Pewenue 3a0au .
Ananuz ¢popmyi.
Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1a4.
Cnyumianue oObsICHEHUH YUUTEsL.
4. Monapnuiii
P Amnanuz ¢popmyi.
06veMm 2a308.
Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1a4.
Cnyumianue o0ObsICHEHUH YUUTEsL.
5. Pewenue 3aoau.
Amnanuz ¢popmyi.
Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1a4.
Cayumanue oObsICHEHUN YUUTEsL.
6. QO6o6wenue u | Pabota B mapax.
cucmemamuzayus | Pabota B rpymmax.
3Hanuii no 2nase | Pemenue 3amad.
«IIpocmole [TpoBepka moy4YeHHBIX 3HAHUM.
geuyecmsay. [TonroToBKa K KOHTPOJIBHOM paboTe.
7. Kommponvuas | Penienue 3ajaHuil KOHTPOJIbHOU PabOTHI.
paboma Ne 2.
Coeounenusn | 1. Cmenenw | Cnymanue oObsICHEHUH yuuTens.
xumuueckux | okucienusi. Ananuz | CamoctosiTenbHast paboTa ¢ y9eOHHKOM.
971eMeHmoe KOHMPOIbHOU PaGora ¢ Tabnureit Menaeneena.
(15 u). pabomul. Pabota c kapToukamu.
2. Baorcnenwue
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
K1accol  OUHAPHLIX

Cnymanue o0bsICHEHUN yUUTeNsl.
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CcoeOUuHeHUll . CamocrosTenbHas padoTa ¢ yueOHHUKOM.
3. Ocnoeanusi. p Jatunk pH
aboTa ¢ pa3aTOYHBIM MaTePUATIOM.
Crnyumanue oObsICHEHUN yUnTeNsl.
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
4. Ob6obwenue u | PaboTa c pa3gaTouHbIM MaTEPHATIOM.
cucmemamu3zayus | Pemenue 3anad.
SHAHUUL. 3akperuieHre 3HaHu 1o TeMe.
5. Kucnomeo. Cnymanue o0bsICHEHUH YIUTEIIS. Hatuuk pH
CamocTosiTenpHas paboTa ¢ y4eOHUKOM.
OTbéop © cpaBHEHHE MaTepuana 1o
HECKOJIbKUM MCTOYHHUKAM.
6. Ob6obwenue u | Pabota c pa3gaTOYHBIM MaTEPUATIOM.
cucmemamuszayus | Pemenue 3anad.
SHAHUI. 3akperieHUe 3HaHUM 110 TEME.
7. Conu. Crnyumanue oObsICHEHUN yUnTesl. Hatuuk pH

CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM MCTOYHHKAM.

8. Obodbwenue u

Pabora ¢ pa31aTOYHBIM MaTEpUAJIOM.

cucmemamu3zayus | Pemienue 3anad.
SHAHUUL. 3aKperuieHre 3HaHUuM 10 TEME.
9. Obobuenue u | Pabota c pa3gaTOYHbIM MaTEPUATIOM.
cucmemamu3zayus | Penienue 3anad.
SHAHUU 06 | 3akpericHue 3HAHWH 110 TeMe.
OCHOBHBIX KIIACCAX
Heop2aHu4ecKux
sewecms.
10.

Pabota ¢ pa3naTOYHBIM MaTepUaAIOM.
Kpucmannuueckue .

Caymanue oObICHEHUN yUUTEIIs.
peutemxu.

CamocrosiTenpHasi paboTa ¢ yUeOHUKOM.
12. Yucmuie | Caymanue 0ObICHEHUN YUUTEIIS.

eewecnea u cmecu.

CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
OT10op M cpaBHEHHME Marepuaia IO
HECKOJBKHMM NCTOYHHKAM.

13. Maccosas u
Amnanuz ¢popmyi.
obvemHas oonu
KOMNOHEHMOB Pemenune TEKCTOBBIX KOJIMYECTBEHHBIX U
cmecu. KayeCTBEHHBIX 3a/1a4.
Cnyumanue oObsICHEHUH YUUTEsL.
14. Pacuemer,
Ananu3 ¢popmyIL.
CBA3aHHbIe c

NOHAMUEM «O00JIAY.

Pemenne TEeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aJad.
Cnymanue o0bsICHEHUH YUUTeNsl.

15. Koumponvnas

Pemienue 3a1anuii KOHTPOJIBLHOU PAOOTHI.

paboma Ne 3.

Hzmenenus, 1. Dusuvecxue

Pabora ¢ pa3naTouHbIM MaTEepHAIIOM.
RPOUCXO0AWU | SIGTIEHUSL 68 XUMUU. .

Crnymanue oObsICHEHUN yUnuTesl.
e c | Ananus C

. amMocTosTeNlbHas paboTa ¢ yUeOHHKOM.

eeulecmeamu | KOHMPOJbHOU
(12 u). pabomai.
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2. Xumuyecxue | Cnymanue 0ObICHEHUN YUUTEIIS.

peaxkyuu. CamocrosiTenpHast paboTa ¢ yueOHUKOM.
OT1bop ® cpaBHEHHE Marepuaiza Io
HECKOJIbKUM HUCTOUYHUKAM.

3. Xumuueckue | Ciymanue oObICHECHUH YIUTEIIS.

VpAaHeHUsl. CamocTosiTenpHas paboTa ¢ y4eOHUKOM.

OTbéop © cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.

4. Pacuemvr  no
Ananuz ¢popmy.
XUMUYECKUM
YDAGHEHUAM. Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1a4.
Caymianue o0bICHEHUN YUUTETISI.
5. Pacuemwvr no
Ananuz ¢popmyi.
XUMUYECKUM
YpasHeHUsM. Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1a4.
Cayumanue oObsICHEHUN YUUTEsL.
6. Peaxyuu
PaGora ¢ pa3naTouHbIM MaTEepPHATIOM.
DPA3NOHCEHUSL. C .
JylIaHue OObSICHEHUN YUUTEIIS.
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
coeOuHeHus. .
Cnyumanue oObsICHEHUI yUnTeNsl.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue 0ObsICHEHUN yUUTEII.
3ameuyeHusl. CamocTosiTenbHas paboTta ¢ y4eOHUKOM.
OT10op M cpaBHEHHME Marepuaia IO
HECKOJIbKUM MCTOYHHKAM.
9. Peaxyuu | Caymanue oObSICHEHUN YUUTENS.
obmeHa. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OTbop W cpaBHEHHE MaTrepuaia Io
HECKOJIbKUM HCTOUYHHKAM.
10. Tunwvl
Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
XUMUYECKUX .
g Caymanue oObACHEHUN yUUTEIs.
peaxyuii Ha
. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
npumepe  c80lUCm8
800bl.
11. O606wenue | Pabora B mapax.
sHanuti no meme | Pabota B rpymnmax.
«H3menenus, Pemenue 3anmau.
npoucxoosawue ¢ | [IpoBepka mogyuyeHHBIX 3HAHUH.
sewyecmeamuy. [TonroToBKa K KOHTPOJIBHOM paboTe.
12.  KoumponvHnaa | Pemenue 3a1anuii KOHTPOJIbHON pabOTHI.
paboma No 4.
Ilpocmeinmue | 1. [Ipakmuueckas
Ha0mroneune 3a JTEMOHCTPAIHSIMHU
onepayuu ¢ | paboma MNel.
YUUTES.
eewgecmeamu | [lpuemoi .
N OO0bsicHeHrEe HAOTI0JAEMBIX SBIICHUM.
(xumuueckuii | oobpauenus c
[TocTaHOBKA OIBITOB ISl IEMOHCTPALUH
npakmukym) | 1a60pamopHuim KIACCY
(5 u). obopyodosanuem. ]
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BrinonHeHue npakTHuecKon pabdoThlI.

2. Ilpaxmuueckas JaTuuk
HabGmonenne  3a  jeMOHCTpauusMu
paboma  Ne2 — TeMIeparyp
Habmooenue 3a ' . bl
N . OO0bsicHeHrEe HAOIFOJaeEMBIX SIBJICHUI. .
eopaueti ceevoll. TJTATHHOBBINA
[TocTaHOBKa OMBITOB IS AEMOHCTpPALAN
KJ1accy.
BrinonHeHue npakTHuecKon padoThlI.
3. Ilpakmuueckas Jatuuk
HabGmonenne  3a  1eMOHCTpanusiMu .
paboma  Ne3 — BBICOKOU
Ananuz nousvr u ' . TeMIeparyp
OO0bsicHeHNEe HAOIFOJaeMBIX SIBJICHUI.
8000l. bl, JlaTuuk
[TocTaHOBKa OMBITOB IS AEMOHCTpPALUN
TeMrepar
KJ1accy. patyp
. BI
BrinonHeHne mpakTu4ecKoi paboThl. .
IJIATUHOBBIH
—M3MEpCHHE
TeMIeparyp
BI B
nporecce
o0ydeHus
nprueMam
BEITIAPUBAHU
g BOABl W3
o0pas3Ios
MIOYBHI.
Hatunk pH —
pH -
U3MepeHue
BOJOPOTHOTO
MOKa3aTess
BBITSDKKHU
pacTtBopa
MTOYBHI
4. Ilpakxmuueckas H Jatuuk
abmoJieHue 32 J€MOHCTpalMsIMU .
paboma  Ned R— BBICOKOM
Tpusnaku ' . TEMITEPATYP
OO0bsicHeHre HAaOTI0JAEMBIX SBIICHUM.
XUMUYECKUX b, JlaTumk
g [TocTaHoBKa OMBITOB I AEMOHCTpALUU
peaxkyuii. TeMITeparyp
KJ1accy.
. BI
BrinonHnenue npakTudeckoil paboThl. .
TUTATHHOBBIM,
Jaruuk pH —
MPU3HAKA
peakuuii 1o
U3MEHEHUIO
Cpensl
(peakuus
HEUTpanu3ar
15039
5. Ilpaxmuueckas ONEKTPOHHBI
HaGmonenne  3a  IeMOHCTpaIusiMu
paboma Nos. — e BECHI,
Ipucomoenenue ' . Habop
OObsicHeHre HAOMIOJaEMBIX SIBJICHUN.
pacmeopa caxapa u naboparopun

[TocTaHOBKa OMBITOB JJISI IEMOHCTPALIUU
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pacuem e2o | KJaccy. I'MmA
maccoeou Ooau 6 | BeIlmojHeHHEe MPaKTUYECKOW pabOTHI.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. JaTuuk
PaGora ¢ pa3naTouHbIM MaTEepPHAIIOM. .
Pacmeoppol. Pacmesopumocms o BBICOKOM
Cnyumanue oObsICHEHUN yUnTeNsl.
Peakyuu gewecms 6 8ooe. TeMIeparyp
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
UOHHO20 b, Jlaruuk
oomena. TeMIeparyp
Okucnumensvhn BI
o- IIJIATUHOBBIN
eéoccmanogum — 1o
eflbHble TOPEHUIO
peaxyuu(11 CKa3aHo
y) BBIIIIC,
2. 3JIC. OcnosHuie Hatuuk pH —
Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
nonoxcenus T3/ . pu
Cnyumanue oObsICHEHUI yUnTeNsl.
W3YYCHHUH
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
KHCIIOT u
3. Honnvie N
Ananuz ¢popmyi. OCHOBaHUI
VpasHeHusl. (cpena
PeleHie TeKCTOBBIX KONMYCCTBEHHBIX H | ‘P A
KayeCTBEHHBIX 3a/1a4. pacTsopa).
Cayumanue oObsICHEHUN YUUTEsL. Harumk
JJIEKTPOTIPOB
4.. Kucnomwl, ux
PaGora ¢ pa3naTouHbIM MaTEepPHATIOM. ONHOCTH -
Kraccugpuxayus u .
- Crnymanue o0bsICHEHUN yIUTEIIs. M3yueHne
ceoticmaa.
CamocrositenbHas pabora ¢ yYeOHUKOM. | gpoBoguMOC
5. Ocnosanus, ux TH
) Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
Knaccuguxayus u .
4 Crnyuianve 00bSICHEHHH yUHTEN. pacTBopoB

ceolicmaa.

CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

6. Oxcuowvi, ux
K1accuguxkayus  u
ceoticmaa.

Caymanue oObICHEHUN yUUTEIs.
CamocTosiTenbHast padoTa ¢ y4eOHUKOM.
OT10op M cpaBHEHHME Marepuaia IO
HECKOJBbKHMM UCTOYHHUKAM.

7. Conu, ux
Knaccugpuxayus u
ceoticmea.

Crnymanue OObsICHEHUN YUUTEIS.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop W cpaBHEHHE Marepuaia Io
HECKOJIbKUM MCTOYHHKAM.

8. T'enemuuecxas

Pabota ¢ pa31aTOYHBIM MaTepUAJIOM.

C6A3b MedHcoy .

Caymanue oObACHEHUN yUUTEIIs.
Kaaccamu

CamocTosiTenbHas paboTta ¢ y4eOHUKOM.
seujecms.
9.  OxucnumenvHo- | CaymaHue oObSICHEHUN YUUTES.
goccmanosumenvr | CamocTosdTeNbHas paboTa ¢ y4eOHUKOM.
ble peakyuu. OTtbop ™ cpaBHEHHWE Marepuaiza IIo

HCCKOJBKHUM HUCTOYHHKAM.

10. Obobwenue u
cucmemamuzayus
SHAHULL NO meme «
Pacmeopenue.
Pacmeopeut.

Peakuuu UOHHO20

Pabota B mapax.

Pabora B rpymnmnax.

Pemenne 3amau.

[IpoBepka nmony4eHHBIX 3HAHUM.
[ToaroroBka K KOHTPOJIBHOM padoTeE.
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obmena. OBPy.

11. Kommponavuas | Pemenue 3amanuii KOHTPOJIBHOM PaOOTHI.
paboma Ne 5
Ceoiicmea 1. Ilpakmuueckas
HabGmonenne  3a  1eMOHCTpanusiMu
anekmpoaumo |paboma  Ne 6.
YAUTEISL.
6 Honnvle peaxyuu. .
. OO0psicHeHNEe HAOIFOJaeMBIX SBJICHUI.
(Xumuueckuii
[TocTaHOBKa OMBITOB IS AEMOHCTpPALUN
RPAKMUKYM)
() KJ1accy.
BrinonHeHue npakTHuecKon padoThl.
2. Ilpaxmuueckas JaTuuk
HabGmonenne  3a  neMoOHCTpanusiMu
paboma  Ne 7. TeMIeparyp
YAUTEISL.
Yenosus o bl
OO0bsicHeHNEe HAOIFOJaeEMBIX SIBJICHUI. .
NpOMeKanusl TJTATHHOBBINA
[TocTraHOBKa OMBITOB IS AEMOHCTpPALUN
XUMUYECKUX
g KJ1accy.
peakyuii  mexHcoy .
BrImonmHeHUE MPaKTUIECKOM pabOTHI.
pacmeopamu
INEKMPOAUMO8 00
KOHYA.
3. Ilpaxmuueckas Hatuuk pH
HabGmtonenne  3a  neMoOHCTpanusiMu
paboma  Ne 8.
. YUUTESL.
Ceoticmeéa Kuciom, .
OObsicHeHrEe HAOIIOTAaEMBIX SIBJICHU.
OKCUO08,
. . | [locraHoBKa OMBITOB AJISi IEMOHCTpAIIUU
OCHOBAHULL U CONell.
KJ1accy.
BrlnonHeHue npakTuyeckoi paboThl.
4. Ilpakmuueckas
HabGmronenue  3a  1eMoOHCTpanusiMu
paboma  Ne 9.
YUUTESL.
Pewenue N
OO0bsicHeHre HAOTI0JAEMBIX SBIICHUM.
9KCNEepUMEHMANIbH
[TocTaHoBKa OMBITOB I AEMOHCTpALUU
bIX 3a0ay.
KJIaccy.
BrlnonHeHue npakTu4eckoil paboThl.
3axknwuenue | 1.0600wenue u | PabGota B mapax.
(4u4) cucmemamusayust PaGora B rpynmax.
3HAHUU no | Pemenne 3amau.

VUEOHUKY XUMUU 34
8 knacc.

[IpoBepka nosy4eHHbIX 3HAHUU.
[ToaroroBka K KOHTPOJIBHOM padoTe.

2.0606wenue u
cucmemamu3ayust
3HAHUU no
VUEOHUKY XUMUU 3d
8 knacc.

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka nmosy4YeHHBIX 3HAHUM.
[ToaroToBKa K KOHTPOJIBHOM paboTe.

3. Hmoeosasn
KOHMPOJIbHAS
paboma no xumuu
3a 8§ kaacc.

Pemienue 3a1anuii KOHTPOJIBLHOU PAOOTHI.

4. Ananus
KOHMPOAbHOU
pabomsi. Paboma
HAO owudKaAMU.

AHanu3 ommooK.

AHanu3 KOHTPOJIbHOM pabOTHI.
Pabora Hajg ommOKaMH.

Pemmenue 3agau.

Cnymanue 0ObsICHeHUN YUUTEISL.
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9 KJIACC (68 YACOB)

Ha3zeanue Tema ypoka. OcHogHble uowl Hcnonvszos
pasoena, deamenbHoCmuU anue
Konuyecmeo ooyuarowuxcsa 0oopyoosa
yacoe RHUA
uenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuka | CaymaHue 0ObsICHEHUN YUUTES.
xapakmepucmu | xumudeckozo snemenma | CamocrosiTenbHass ~— pabora  C
Ka XUMuU4ecKkux | Ha  OCHOBaHUu €20 | Y4eOHHKOM.
emenmos (4 | nonosicenus 6 | Pabora c Tabauieit Menaeneesna.
). Ilepuoouueckoii Pabota c kapToukamu.
cucmeme I u
Menoeneesa.
2. Xapaxmepucmuxa | CiaymaHue oObsICHEHUH yuuTens.
xumuueckozo snemenma | CamoctosiTenpHas ~ pabota ¢
Ha  OCHOBAHUU €20 | yIeOHUKOM.
NON0JHCEHUS 6 | Pabota c Tabnuueit Meneneesa.
Ilepuoouueckoii Pabota c kapToukamu.
cucmeme yIs u.
Menoeneesa.
3. Xapaxmepucmuka | Ciaymanue 0ObsICHEHUHN YUUTE.
xumuyeckozo snemenma | CamocrosiTenbHass ~— pabora  C
no KUCTIOMHO- | y4eOHUKOM.
ocHogHbiM  ceoticmeam | Pabota ¢ Tabnuieit Meneneesa.
obpazyemvlx um | PaboTa ¢ kapTouKamu.
COeOUHEeHULI.
4. Ilepuoouueckuii | Cnymanue oObSICHEHUIN YUUTEIS.
3aKOH u | CamocrositenbHast ~ pabota ¢
Ilepuoouueckas y4eOHUKOM.
cucmema  xumuueckux | Pabora c Tabnuieit Meneneena.
onemenmos  J[. M. | Pabota ¢ kapTOuKaMu.
Menoeneesa.
Memannot (13 | 1. llonoscenue | Caymanue oObSICHEHUN YUUTENS.
y) Mmemannoe 6 | CamocrosiTenbHast ~ pabora  C
Ilepuoouueckoti y4E€OHUKOM.
cucmeme PaGora ¢ Tabnuieit Meneneena.
M. 1. Menoeneesa u | Pabota c kapTouKkamH.
cmpoenue ux amomos.
2. Xumuueckue | Jatuuk
. abota c pa3aaToYHBIM
CBOLICMBA MEMAalos. MaTepHaIOM. TeMIepaTypbl
Crnymaaue 00bsICHEHUN YIUTETIs. [HIATHHOBBIN
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.
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3. Ionyuenue | Cnymanue oObSICHEHUH yuuTeNs.
memannos.  Kopposus | CamoctoarensHas  pabota ¢
Memannos. y4eOHUKOM.
Otbop M cpaBHEHHE Marepuana
110 HECKOJIbKUM HCTOUYHHKAM.
4. L]enounvie | Cnynianue 0ObICHEHUN YIUTEIIA. Jatuuk
Memannl. CamocrosarenbHass ~ paboTa ¢ | TeMIeparypsl
y4eOHUKOM. TJIATUHOBBIH
Ot0op W cpaBHEHHE MaTepuana
10 HECKOJIBKUM UCTOYHHUKAM.
5. IlJenounvie | Pemienue 3agay.
Memannvl. Pabora mo kapTo4kam.
Pemenue XUMHUYECKHUX
YPaBHEHUM.
6. bepunnuii, macHuii u p
abora c pa3gaToYHbIM
WenoyHo3eMenbHble MaTepHAIIOM.
MEMAbL. Craymanue oObACHEHUH yUUTEIIs.
CamocrositennbHast ~ pabora €
y4eOHHUKOM.

7. Bepunnuu, macHuu u

Pemenue 3axay.

WenoyHo3eMenbHble PaGora o kaproukam.

Mema’vl. Pemenue XUMHYECKHUX
ypaBHEHUH.

8. Anromunuil.
Pa6ora c pa3gaToYHbIM
MaTepUaIoM.
Cnymanue oObsICHEHUI yUnTeNsl.
CamocrosiTennbHast ~ pabota  C
y4eOHUKOM.

9. Anromunuil.

Pemenue 3aaay.
PaGota o kaproukam.

Pemenue XAMUYECKUX
YPaBHEHUM.

10. JKene3o. Crnyuanue oObsICHEHUI yUnuTesl.
CamocrosiTennbHast ~ pabota  C
y4eOHUKOM.

OOmbsicHeHne HaOIII0TaEMBIX
SIBJICHUM.

11. 3axpennenue u | PabGorta B mapax.

cucmemamu3ayusl PaGora B rpynmax.

3HaHuli no 2naee nepsou | Pemenue 3amad.

«Memannviy. [IpoBepka nosy4eHHbIX 3HAHUIA.
[logrotoBka K  KOHTPOJIBHOM
pabore.

12. Koumponvnas | Pemienne 3aaHuii KOHTPOJIBHOU

paboma MNel | paGoThl.

«Memannwvi».
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13. Ananuz
KOHMPOTILHOU pabombi.

AHanu3 ommooK.

AHanM3 KOHTPOJIBHOW pabOTHI.
PaGora Hag ommOkamu.
Pemenue 3agau.

Cayumanue oObsICHEHUN YUUTESL.

Ceoiicmea Ilpakmuueckas paboma Ha6/moetue 32 Jatauk
memannoe u ux | Nel.  Ocywecmenenue [ICMOHCTPAIIHAMH YIHTEIIS BBICOKOH
coeounenuil YENOUKU  XUMUHECKUX | oo oo Ha6n10/;[aeMLIX TEeMIIepaTyp bl,
(Xumuueckuii npespawyeHull. P— JaTuuk
npaxmuxkym)(3 ' TEMIIEPATYD bl
P ) ITocranoBska OIILITOB TS p ypv
y), IUIAaTUHOBBINA —
JEMOHCTPALINH KJIACCy.
. | I3MepeHue
Brmonuenue MPaKTUYECKON
TeMIIepaTyp bl
paboTHL.
MepeX0/I0B
QIJIOTPOITHBI X
MoauduKany 1
Cephl,
U3MEPCHHUE
TEMIIepaTyp bl
ILTABIIEHUS
BEILECTB.
Ilpakxmuueckas paboma Ha6monenne 12

No2.  ITlonyuenue u
ceoncmea CoeOuHeHull

ACMOHCTpalsIMU YUUTCIIA.

O0bsacueHne Ha0JIFOJaeMbIX

Memaios. N
SIBJICHUIA.
ITocranoBka OIILITOB JUTSL
JIEMOHCTPAIIMH KJIACCY.
Brinonnenune MPAKTUYECKOU
paboTHI.

Ipaxmuueckas paboma

P P HaOmronenne 3a

Ne3.

ACMOHCTpalusIMU YUHUTCIIA.

DxcnepumenmanvHvle
O0pscHeHue Ha0JIFO JaeMbIX
3a0aqu no o
SIBJICHUIA.
PACNO3HABAHUIO u
TTocTanoBka OIBITOB TS
NOJIYUEHUIO BeUlecma.
JEMOHCTPAINH KJIACCy.
Brimonnenue MPAKTUYECKOU
paboTHI.
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Hememannut 1. Hememannwvl: amomul | Ciymanue oObsicHeHu# yuurtens. | JlaTuuk
(26 u) u npocmoie seujecmsa. | CamoctosTenbHas ~ paboTra ¢ | BBICOKOM
Kucnopoo, 030H, | yYCOHHKOM. TEeMIIepaTyp bl,
8030YX. Ot6op u cpaBHeHue Marepuana | JlaTuuk
10 HECKOJIBKUM UCTOYHUKAM. TEeMIIepaTyp bl
TJIATUHOBBIA —
U3MEpEeHue
TEeMIleparyp bl
Mepexo/I0B
QJIJIOTPOIIHBI X
MoUpUKAIH i
cephl;
U3MEpPEeHUE
TEeMIIepaTyp bl
TIJIaBJICHUS
BEIIECTB.
2. Hememannwi. | Pemenue 3anay.
Xumuueckue ceoticmea | PaboTta o KapToukam.
HeMemaos. Pemenue XUMHUYECKHX
ypaBHEHUH.
3. Xumuyeckue p
aborta c pa3IaToYHbIM
NeMeHmbl 8 KIemKax MATEPHAIIOM.
HCUBBLY OpednUSMO6. Crnymanue o0bsICHEHUN yIUTEIIs.
CamocrosiTenbHast ~ pabora  C
y4eOHHKOM.
4. Booopoo. Pemenue 3amau.
Pabora no kaproukam.
Pewenue XUMHUYECKUX
YPaBHEHUM.
5. I'anozenw. Caymanue oObACHEHUN yUUTEIIs.
CamocrosiTennbHasi ~ pabota  C
y4eOHUKOM.
OObsicHeHue Ha0II0JaeMBIX
SIBJICHU.
6. Coeounenus | Pemenue 3anay.
2a102€H08. PaGora mo kaproukam.
Pemenue XAMUYECKUX
YPaBHEHUM.
7. TIonyuenue | Cnymanue oObICHEHUM YIUTEIS.
2a102€H08. CamocrosiTennbHast ~ pabota  C
buonozuuecroe y4eOHUKOM.
3Hauenue u npumerernue | OT0Op U cpaBHEHHE MaTepuaia
2an02eH08 u UX | IO HECKOJIBKUM MCTOYHHKAM.
coeOuHeHull.
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8. Kucnopoo.

Pabota c pa3gaToYHbIM
MaTepuaIoM.

Cnyumanue oObsICHEHUN yUnTeNsl.
CamocrositenbHas ~ pabota ¢
y4eOHUKOM.

JlaTuuk
BBICOKOMU
TEeMIIepaTyp bl,
Jatauk
TEeMIIepaTyp bl
IUIATHHOBBIA —
U3MEpEeHue
TeMIIepaTyp bl
Mepexo/I0B
AJUTOTPOITHBI X
MoUpUKAIH i
CepBHI;

U3MepeHue
TeMIepaTyp bl
IUIaBJICHUS
BEIIECTB.

9. Koumponvnasa | Pemienne 3aaHuii KOHTPOJIBHOU

paboma No2 paboTHI.

10. Cepa. Caymanue o0bscHeHud yuurens. | Jlatuuk
CamocTtosiTennbHasi ~ paboTra  C | BEICOKOU
y4EOHUKOM. TeMmneparyp bl,
OObsicHeHue HaOmomaemMbIx | JlaTuuk
SIBIICHUH. TeMIepaTyp bl

IJJATUHOBBIA —
U3MepeHue
TeMIepaTyp bl
epexo10B

QIJIOTPOITHBI X
Moaudukany i
CepHlI,

U3MepeHue
TeMIepaTyp bl
TUTaBJICHUS
BEIIECTB.
11. Coeounenus cepol. | Crymianue 0ObsICHEHUN YIUTEIIS.
CamocrosarenbHas  pabota ¢
y4eOHUKOM.
OTtbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM HCTOYHHMKAM.
12. Cepnasa kucnoma. Craymanue oobsacHenuii yunrens. | Haruuk pH
CamocrosiTennbHasi ~ pabota  C
y4eOHUKOM.
O0bpsacHenne HaAO0II0JaEMBIX
SIBJICHU.
13. Azom. Pemrenne 3amau.
Pabora o kapTo4kam.
Pemenne XAMWYECKHUX
YPaBHEHUH.
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14. Ammuax. Caymanue oobsacHenuii yunrens. | daruuk pH
CamocrosiTennbHasi ~ pabota €
y4eOHUKOM.

O0pscHeHne Ha0JIFOJaeMBIX
SIBJICHUI.

15. Conu ammonus. Cnymanue o0bsICHEHUN YIUTEIIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

OOmbsicHeHne HaOJI01aeMBIX
SIBJICHUI.

16. Kucnopoonwie | Cniynianvie 00bsICHEHUN yUUTEIIS.

coeOuHeHus asoma. CamocrosiTenbHast ~ pabora  C
y4eOHUKOM.

Otbop M cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

17. Docgop u ezo Pa6ora c pa3gaToYHbIM Harank

coeouHeHus. TEMIIEPATYPhI
MaTepHajoM. .
Craymanue oObACHEHUH yUUTEIIs. TUIATHHOBBIA
CamocrositennbHast ~ pabora €
y4eOHHUKOM.

18. Docpop u eco | Pemienue 3amad.

COCOUHEeHUsL. Pabota o kaproukam.

Pemenue XAMUYECKUX
ypaBHEHUH.

19. YVenepoo. Cnymanue o0bsICHEHUN yIUTEIIs.
CamocrosiTenbHast ~ pabora  C
y4E€OHUKOM.

OOmbsicHeHne HaOIII0TaEMBIX
SIBJICHU.

20. Kucnopoonvie | Pemenue 3amau.

coeduneHus yenepooa. | Paborta mo kapToukam.

Pemenue XUMHYECKHUX
YPaBHEHUM.

21. Kpemnuui u eeo | Caymanue 0ObSICHEHUHN yUUTES.

coeouHeHus. CamocrositennbHast ~ pabora ¢
y4eOHUKOM.

OOvbsicHeHne Ha0JII0/1TaeMBbIX
SIBJICHUM.

22. Cunuxamnas | Cinymanue oObICHEHUN YUUTEIIS.

NPOMBIULIEHHOCTb. CamocrositennbHast ~ pabora ¢
y4eOHUKOM.

OTbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM MCTOUYHHUKAM.

23. Obobwarowuii ypok
no meme
«Hememannwvi».

Pabota B mapax.

Pabora B rpymnmnax.

Pemenne 3amau.

[IpoBepka nmosy4eHHbIX 3HAHUM.
ITonrotoBka K  KOHTPOJBHOMU
pabore.

24. Obobwarowuii ypok
no meme

Pabota B mapax.
Pabora B rpymnmax.
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«Hememannwvi».

Pemenue 3anau.
[IpoBepka nmoTy4YeHHBIX 3HAHUM.

IlogroroBka K  KOHTPOJIBHOM
pabore.
25. Konmponvnasn Pemenue 3aJaHUAN
paboma Ne 3. KOHTPOJILHON PaOOTHI.
26. Ananuz | AHanu3 omuooK.
KOHMPOAbHOU pabomul. | AHaIU3 KOHTPOJIBHON paboTHI.

Pabora Hajg ommoOkamu.
Pemenne 3amauq.
Crymaaue 00bsICHEHUN YIUTEIIS.

Ceoilicmea Ilpaxmuyeckas paboma
Nod Habmtonenune 3a
Hememannoe u | Ned.
N JEMOHCTPALUSIMH YUUTEISL.
ux coeouneHuul | JkcnepumeHmanbHvle OGBsCHEHNE HaBITIONAEMBIX
(3 u). 3a0avu no meme N
TTodenvnna SIBIICHUH.
«
Py 5 [TocranoBka ONBITOB JUISt
KUCTIOPOOay.
P JIEMOHCTpAIIMH KJIACCy.
Brimosnnenue MPAaKTUYECKOU
paboTHI.
Ipaxmuuecxas paboma
ij p Habmtonenue 3a
9_1<c:ne eI JEMOHCTPALUSIMHA YUUTEISL.
P OObsicHeHHE HaO0JTI0TAEMBIX
3a0aqu no meme N
Hodepynnsr asoma u | o it
«
l;y [TocranoBka ONBITOB JUISt
271epo0ay.
yerep JIEMOHCTpAIIMH KJIACCy.
Brimosnnenue MPAaKTUYECKOU
paloThI.
Ilpakmuueckas paboma Ha6/toeHe 12 DNeKTPOHHBIE
Noé6. Ilonyuenue, BEChl, Habop
JEMOHCTPALUSIMHA YUUTEIISL.
cobupanue u nmabopaTopun
OObsicHeHue Ha0II0JaeMBIX
pacnosHasanue 2a3o8. o I'A
SIBIICHUH.
ITocranoBka ONBITOB JUISt
JEMOHCTPALIMH KJIAcCy.
Brinonnenue MPaKTUYECKOU
paloThI.
Opzanuyeckue | 1. Ilpeomem | Cnymanue oObSICHEHUN YUUTES.
eéeujecmea (13 | opeanuueckoii xumuu. CamocrosiTennbHast ~ pabota  C
y) y4E€OHUKOM.

OT0op W cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

2. IIpeoenvruie | Cnymanue oObsICHEHUH yuuTeNs.
V211e6000p00bl. CocraBnenue XUMHUYECKHUX
bopmy.

Pabota B mapax.

Pabota y mockmu.
3. Henpeoenvnvie | Cnymanue 0ObSICHEHUN YIUTES.
V2neso00poobl. CocraBnenue XUMHYECKHUX

hopmy.
Pabora B mapax.
Pabota y mocku.
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4. Cnupmei.

Caymanue oObSICHEHUN YUUTEIIS.
CamocrosiTennbHasi ~ pabota €
y4eOHUKOM.

OT0op W cpaBHEHHE Marepuania
110 HECKOJIbKUM HCTOUYHHKAM.

Jaruuk pH

5. IIpeoenvubie
OOHOOCHOGHbIE
KapOoHOBbLE KUCTIONBL.

Cnymanue o0bsICHEHUN YIUTEIIS.
Cocranenue XUMUYECKHUX
hopmyi.

PaGora B mapax.

Pabota y mocku.

Hatuuk pH

6. Cnooicnvle 2¢hupul.
Kuprol.

Cnyumanue oObSICHEHUN yUnTes.
CocraBneHnue XUMHYECKHX
hopmyL.

Pabota B mapax.

Pabota y nocku.

7.  Amunokuciomel u
benku.

Pa6ora c
MaTepHajoM.
Craymanue oObACHEHUH yUUTEIIs.
CamocrositennbHast ~ pabora €
y4eOHHUKOM.

pasaaTOYHbIM

8. Amunoxucromer u
benku.

Crnyumanue oObSICHEHUN yUnTes.
CocraBnenue XUMHYECKHX
hopMmyI.

Pabota B mapax.

Pabota y mocku.

9. Venesoowt.

Craymanue oObACHEHUH yUUTEIIs.
CocraBnenue XUMHYECKHUX
bopmy.

Pabota B mapax.

Pabora y JTI0CKH.

10. Ionumepeoi.

Crnyumanue oObsICHEHUN yUnuTesl.
CocraBnenue XUMUYECKUX
dbopmyi.

Pabora B mapax.

Pabota y mocku.

11. Obobwarowuii ypox

Pabora B mapax.

no meme | PaboTa B rpymnmax.
«Opeanuueckue Pemenne 3anmad.
sewecmeay. [IpoBepka mosry4eHHbIX 3HaHUH.
[lonroroBka K  KOHTPOJIBHOMU
pabore.
12. Koumponvnas | Pemienne 3aaHuii KOHTPOJIBHOU
paboma Ned. paboThI.
13. Ananuz | AHanu3 ommooK.
KOHMPOAbHOU pabomul. | AHaIU3 KOHTPOJIBHOIN paboTHI.
Pabora Hajg ommoOkamu.
Pemenue 3amau.
Cnyumanue 00bsICHEHUH yUUTeNsl.
3akpennenue 1. Ilepuoouuecxuti | Pabora B mapax.
(6u) 3aKOH u | PabGota B rpymnmnax.
Ilepuoduyeckas Pemenue 3apmau.
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cucmema  xumuyeckux | IIpoBepka noayueHHbIX 3HAHUH.
INeMenmos J[.U. | TlonrotoBKa K  KOHTPOJBHOMU
Menoeneesa. pabore.
2. Cmpoenue
sewecmaa.
3. Xumuyeckue
peaxkyuu.
4. Knaccor xumuueckux
COeOuHeHull 8 ceeme
19/
5. Hmocosas Pemenue 3aJaHuI
KOHMPObHAsL paboma. | KOHTPOJIbHON pabOTHI.
6.Ananuz KoHmMpoabHOU | AHAIU3 ONMIUOOK.
pabombi. AHanu3 KOHTPOJIBHOH paboTHI.
PabGora Hajg ommoOkamu.
Pemenue 3amauy.
Cnymanue 0ObsICHEHUN YUUTESL.
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€CTECTBO3HAHUS.
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