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IlosicHuTe ILHAA 3aIMCKA

Pabouas mporpamma mo xumuu ans §8-9 KiaccoB pa3zpaboTaHa Ha OCHOBE (herepaibHOTO
rocyaapcTBeHHOro obOpazoBarenbHoro cranmapra OOO, obOpaszoBatenpHOM mporpammel MKOY
COLI c. HoBuikoe n mpuMEpHOM MpOrpaMMbl IO XMMHUH, a TaK)KE€ Ha OCHOBE aBTOPCKOW y4eOHOM
nporpammel O.C. I"'aGpuensna.

Ha 6a3e nenrpa «Touka pocray obecreunBaercsl peaiausalnus o0pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HalpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBAHUAMH 3aKOHOJATENLCTBA B cpepe 00pa3oBaHUs U ¢ YUETOM pekoMeHanuii denepanbHOro
oreparopa y4eOHOro npenmera «Xumus». O0pazoBaTenbHast IporpaMma IM0O3BOJIIET UHTETPUPOBATh
peamu3yeMble  MOAXOJbl, CTPYKTYpY M COAEp)KaHUE NpU  OpraHu3auuud  oOyueHHs
XUMUU B 8—9 Kilaccax, BBICTPOGHHOM Ha 0a3e J000ro M3 JIOCTYMHBIX Y4eOHO-METOIUYECKHX
komiuiekcoB (YMK) . Ucnonb3oBanue obopynoBanus «Touka poctay npu peanuszanuu ganHon OI1
II03BOJIIECT CO3J1aTh YCIOBHUS:

. ISl pACIIMPEHUS COJIEPKAHUS IIKOIBHOTO XUMHUECKOT0 00pa30BaHMS;

. JUIL TIOBBIIICHUS [O3HABATENBHOM AaKTHBHOCTH OOYYalOIIUXCS B €CTECTBEHHO-
Hay4YyHOU 0051acTH;

. JUIS Pa3BUTHS JMYHOCTH peOEHKA B Ipouecce oO0ydyeHUs XMMHUHU, €ro CIIOCOOHOCTEH,
(bopMUpOBaHUs U yJOBIETBOPCHHUS COIIMAIBHO 3HAYUMBIX HHTEPECOB M OTPEOHOCTEIH;

. Uit paboThI ¢ OAPEHHBIMU IIKOJIBHUKAMH, OPTaHU3AINUN UX PA3BUTHS B Pa3IMUHBIX

obnacTIx O6p2130B8.T€J'IBHOI>i, TBOpquKOﬁ ACATCIIbHOCTH.

OO01mas xapakTepuCcTHKA Y4eOHOro npeamera « XumMmus»

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK PAcIpOCTpaHMiIAa CBOE BIMSHHE Ha BCE
00JIaCTH 4YeNOBEYECKOro CYIIECTBOBAHHMSA, 3ajaja HOBOE BHMJEHHME MHpa, CTajlla HEOThEMJIEMBbIM
KOMITOHEHTOM MHPOBOH KyJIbTYyphl, HEOOXOANMBIM YCIOBHEM >KH3HH OOIIECTBA: 3HAHHE XHMHUH
CIy’)KUT OCHOBOW il (OPMHPOBAHUS MMPOBO33PEHMs] 4YEJIOBEKa, €ro MpeACTaBICHUH O
MaTepUAIIbHOM €IMHCTBE MHPA; BAXHYIO POJIb UTPaioT (HOpMHPYeMble XHMHUEH IMpPEACTaBICHHUS O
B3aMMOIIPEBPAIICHUAX SHEPrUM M 00 SBOJIOLUMHU BEIIECTB B MPUPOAE; COBPEMEHHAs XUMMS
HAalpaBJIeHa Ha PeIIeHHE ITI00aIbHBIX MPOOIEM yCTOHYHNBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOH,
OHEPreTUYecKOl, MUILEBOM U HKOJOrMYEeCcKoil Oe3omacHocTH, HpoOneM 3apaBoOXpaHeHus. B
YCIOBHUSX BO3PACTAIOIIEr0 3HAYECHUS XUMHU B JKU3HH OOIIECTBA CYIIECTBEHHO IMOBBICHIACH POJIb
XMMHUYECKOro oOpa3oBaHus. B 1ulaHe conuanu3aluyd OHO SIBISETCS OJHMM U3 YCIIOBHM
dbopMupoBaHNS HMHTEIUIEKTa JIMYHOCTH M TapMOHMYHOTO €€ pa3BUTHs. COBPEMEHHOMY YEIOBEKY
XMMHUUYECKHE 3HAHUS HEOOXOAUMSBI JUIl INPUOOpEeTeHHs OOIIEKYIbTYPHOIO YPOBHS, IO3BOJISIOIIETO
YBEPEHHO TPYAMTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPA3HOM >KM3HU OOINECTBA,
IJIL OCO3HAHMS BaKHOCTH Pa3yMHOTO OTHOIIEHHSI K CBOEMY 3J0pOBBIO U 3I0POBBIO APYIHX, K
OKpYKaloIleld NPUPOTHON Cpesae, ATl TPaMOTHOTO MOBEACHUS TPH HMCHOIB30BAHWU PA3THYHBIX
MaTepHalioB U XMMHUYECKHUX BEILECTB B MOBCETHEBHON KM3HU XUMHUECKOe 00pa30BaHNEe B OCHOBHOI
HIKOJIE SIBJISIETCSl Oa30BBIM II0 OTHOIIEHUIO K CHCTEME O0Iero XuMudeckoro oopasosanus. [loatomy
Ha COOTBETCTBYIOILIEM €MY YPOBHE OHO PEaIU3yeT MPUCYLIHE OOLIEMY XUMHUECKOMY 00pa30BaHHIO
KJIFOUEBBIC [IEHHOCTH, KOTOPBIE OTPaXKalOT TOCyJapCTBEHHBIC, OOIIECCTBEHHBIC W WHIWBHIYalbHbIC
HOTPEeOHOCTU. DTUM OIPEEISETCS CYHIHOCTh 00Iell cTpareruu o0y4eHusl, BOCIUTAHUS U PA3BUTHS
oOyuaroluxcsi cpeAcTBaMu yueOHoro mnpeamera «Xumus». M3ydenue npeamera: 1) crocoOCTByeT
(OpMHUPOBAHNIO €CTECTBEHHOHAYYHOH KapTHHBI MHUpA, JOCTHKEHHMIO OO0LIed M (yHKIMOHAIBHOM
IPaMOTHOCTH, Ja€T BO3MOXKHOCTH JJISI CAMOPA3BUTHS JINYHOCTH. 2) BHOCHUT BKJIAJ B ()OPMUPOBAHHUE
MBILUICHUS] ¥ TBOPUYECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB HMX CAMOCTOSITENILHOW YueOHOI
NESITENbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIIEAOBAaTEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
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MOBCETHEBHOH JKM3HHU, TaK U B MPO(ECCHOHATBLHOU IESITEIbHOCTH; 3) 3HAKOMHUT CO CIEHU(PUKON
Hay4YHOI'O0 MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IVIAJa HAa E€IWHCTBO MPUPOABI U
YeJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAalioM B ()OPMHPOBAHUN €CTECTBEHHO-HAYYHOU TPaAaMOTHOCTH
MOJIPOCTKOB; 4) crocoOCcTByeT (POPMHUPOBAHUIO LIEHHOCTHOIO OTHOLICHHS K €CTeCTBEHHO-HAYYHBIM
3HaHUSM, K IPUPO/IE, K YETIOBEKY, BHOCHT CBOM BKJIa/l B AKOJIOTHUECKOE 00pa30BaHHUE MOIPOCTKOB

Hazpannble HampaBiieHUs! B O0Oy4eHUM XMMHH OOECIeUMBaIOTCA CleUU(PUKOi coaeprkaHus
IIpeIMeTa, KOTOPBIH SABJISETCS M€JarorMuecky aJalTUPOBAaHHBIM OTPAKEHUEM 0a30BOM HAyKU XUMHU
Ha onpenenéHHoM dTane e€ pazButus. Kypc XuMuu OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHUE
00y4aroImuMHUCsT OCHOB HEOPTaHMYECKOW XMMUU M HEKOTOPHIX MOHATHI U CBEIEHUH 00 OTIEIbHBIX
oObekTax opranuyeckoil xumuu. CTpyKTypa coiepaHus IpeaMera copmupoBaHa Ha OCHOBE
CUCTEMHOIO Ioaxona K ero usydeHuro. CopepikaHMe CKIIAJbIBACTCS M3 CUCTEMBI IOHATHH O
XMMHUYECKOM 3JIEMEHTE U BEIeCTBE U CUCTEMbI IOHATUN O XMMHUYECKOH peakiuu. O6e 3T CUCTEeMBI
CTPYKTYPHO OpPraHM30BaHbl 10 IPUHLUIY IIOCJIECIOBAaTEIbHOIO pa3BUTUS 3HAHUKW Ha OCHOBE
TEOPETUUECKUX MPEICTABICHUN PA3HOI'O YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYE€HHSI KaK OCHOBBI BCETO
€CTECTBO3HAHMS, YPOBHS nepuoandeckoro 3akona /{. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH,
y4eHUSI O CTPOCHHU aroMa M XHUMHUYECKOW CBSA3HM, IMPEACTABICHUN 00 3IEKTPOIUTUYECKOM
JUCCOLIMAlMU  BELIECTB B pacTBOpax. Teopernuyeckwe 3HAHUA pPACCMATPUBAIOTCS HA OCHOBE
SMIOUPUYECKU TOTYYEHHBIX M OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCA TOCIEIOBATENILHO OT OJIHOTO
YPOBHSL K JPYrOMY, BBINOJHSS (PYHKUHMU OOBSICHEHUS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH MPAKTUYECKOr0 MPUMEHEHHUSI U MOJIYyYEHUs U3Y4aeMbIX BellecTB Takas opranu3anus
coJiepKaHUsl Kypca CIIOCOOCTBYET MPEICTABICHUI0 XUMUYECKON COCTABJISIONICH HAyYHOW KapTHUHBI
MUpa B JIOTMKE €€ CHUCTeMHOW mpupoisl. Tem cambpiM oOecnedyuBaeTcs BO3MOXKHOCTH IS
dbopmupoBaHus y OOy4YaIOMIMXCS IIEHHOCTHOTO OTHOIICHHWS K HAayYHOMY 3HAHHIO M METOAaM
MO3HAaHMS B HaykKe. BaxkHO TakKe 3aMeTHTb, YTO OCBOEHUE COJEP)KAHMS Kypca IMPOUCXOOUT C
IIPUBJICYCHUEM 3HAHUN U3 paHee H3Y4YEHHbIX KypcoB: «Okpyxaromuid mup», «buonorus. 5—7
KJaccel» U «Pusmnka. 7 Kimacey.

Jlannast oOpa3oBareibHas mporpamma OOECIeuMBaeT YCBOEHUE YYalllUMUCA BaXKHEHIIMX
XUMUYECKHX 3aKOHOB, TEOpUH M TNOHATUH; (QOpMUpYET TMpelICcTaBlIeHHE O pOJU XUMHHM B
OKpY’KaloIlleM MHpE M KU3HU 4YeloBeka . lIpy 3TOM OCHOBHOE BHMUMaHHE YIEISAETCS CYIIHOCTH
XUMHMUYECKHX peakUMid M MeToAaM HX ocymecTBiaeHuss . OOHUM W3 OCHOBHBIX IPHUHIUIIOB
IIOCTPOCHUSI TPOrpaMMBbl SIBISETCSI HPUHLMIT JOCTYIHOCTH . OKCIEpUMEHTAJIbHbIE JaHHBIE,
[IOJIyYEHHBIE YYAIIMMUCS IPU BBIIOJHEHUH KOJIUYECTBEHHBIX OIIBITOB, IO3BOJIAIOT YydalUMCs
CaMOCTOATENIBHO JIeJIaTh BBIBOJABI, BBIABIATH 3aKOHOMEpPHOCTH . Iloaxoxasl, 3ajo0KeHHBIE B
coJiepKaHue MporpamMMbl Kypca, CO3/al0T HEOOXOAMMBIE YCIOBHUS Ui CHUCTEMHOTO YCBOCHMS
yYalllUMHUCSl OCHOB HAayKH, g OOECHEeYeHHUs pa3BUBAIOUIETO W BOCIHUTHIBAIOIIETO BO3JEHCTBUS
o0y4yeHMs Ha JIMYHOCTh yuaimerocss . dopmupyemble 3HAHUS JOJDKHBI CTaThb OCHOBOW CHCTEMBI
yOeXKAeHUH IKOIbHUKA, IEHTPAJIbHBIM SIPOM €r0 HAY4YHOI'O MUPOBO33PEHUS .

Hesin 1 0CO0EHHOCTH U3YyUYeHHsI Y4eOHOTI 0 IpeaMeTa

K HanpaBneHHI0 nepBOCTENEHHOM 3HAYMMOCTH MIPHU peau3alun 00pa3oBaTeNbHbIX (QYHKIUI
npeamera «XHUMHUS» TPAJUIMOHHO OTHOCST (POPMHUPOBAHUE 3HAHMNA OCHOB XMMHYECKOH HAayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUYECKON NI€ATEIbHOCTH YEJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOW KYJIbTYphl. 3ajada IpeaMeTa COCTOMT B (OPMUPOBAHMU CUCTEMBI
XUMHUYECKUX 3HAHUN — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HAyKH, 3HAHUH O HAyYHBIX METO/1aX
M3Y4YEHUs BEUIECTB U XMUMHUYECKHUX peaklMid, a Takke B (OPMUPOBAHUU U Pa3BUTUU YMEHUH U
CIOCOOOB  JI€ATENIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHWEM, HAONIOJEHHEM M  IPOBEICHHEM
XMMHYECKOI0 AKCIEPUMEHTA, COOJIOJEHHEM IpaBmil 0€30MacHOro OOpallleHUsl C BEIIECTBAMU B
IIOBCEIHEBHOM >kKM3HM. Hapsiny ¢ 3TUM 1enm u3ydeHus IOpeaMeTa B INPOorpaMMe YTOYHEHBI U
CKOPPEKTUPOBAaHbl C Y4YETOM HOBBIX NPHUOPUTETOB B CHUCTEME OCHOBHOIO OOIEro oOpa3oBaHMUSL.
Ceronnsa B 00pa3oBaHHU 0COOO 3HAUMMOMN NMPHU3HAETCS HANPABICHHOCTh OOYYECHHS HA Pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (POPMUpPOBAHHE €€ MHTEIIEKTa U 00we KyabTypbl. OOydYeHHuEe YyMEHHIO
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YUUTBCSI W TPOJOJKATh CBOE 0Opa3oBaHUE CaMOCTOSITEIBHO CTAHOBHUTCS OJHOW M3 Ba)KHEHIIMX
(GyHKIMA Y4eOHBIX TIPEIMETOB.

B cBA3u ¢ 3TUM IIpy M3y4EHUH NpPeIMeTa B OCHOBHOM IIKOJIE AOMMHMPYIOLIEE 3HAYCHUE
IpUoOpeNn Takue 1elu, Kak:

* (opMuUpOBaHHE HHTEJICKTYyalbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K €aM0OOpa30OBaHUIO,
COTPYHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELEHHUH, CIIOCOOHOHN aganTupoBaThcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

* HalNpaBIEHHOCTh OOyYeHMs] Ha CUCTEMaTHYeCKoe MpHUOOIIEHHEe ywamuxcs K
CaMOCTOSITENTbHOW TMO3HABATENBHON NIEATENFHOCTH, HAyYHBIM METO/aM MO3HaHUs, (OPMHUPYIOLUIIM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMMUU;

* o0ecreyeHrne YCIOBH, CIOCOOCTBYIOIIMX TNPHOOPETEHHIO OOYYAIOIUMHUCS OIBITa
pa3sHOOOpa3HOM JesTeNbHOCTH, IO3HAHMWA M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIbHOCTH;

* (opMupoBaHre yMEHHUIl OOBACHATh W OLEHMBATH SIBJIECHUS OKPYXKAIOIIEro MUpa Ha
OCHOBAHMH 3HAHWUW U OIBITA, IOJYYEHHBIX IIPU U3YYECHUH XUMHUH;

* (opMupoBaHue y 0OydarOUIMXCS T'YMaHUCTMYECKMX OTHOLUCHWH, MOHUMAaHUS LEHHOCTU
XUMAYECKUX 3HAHUU Ui BBIPAOOTKH ODKOJOTMYECKH I€IeCO00pa3HOr0 IOBEACHUS B OBITY H
TPYJAOBOH AESATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 370POBbsI U OKPYXKaIOLIeH IPUPOAHON CPEbl;

* pa3BUTHE MOTHBAIMU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHHS OOIEUEI0BEYECKUX IIEHHOCTEH, FTOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduiist u
HaIPaBJIEHHOCTU JAJIbHEHIIEr0 00yUYeHHUsI.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmiero o0pa3oBaHusi «XUMHs» MpU3HAHA 00s3aTEIBHBIM YYEOHBIM MPEIMETOM,
KOTOpBIfI BXOAUT B COCTaB Hpe,[[MeTHOI‘/‘I obnactu ((ECTGCTBCHHO'Hay‘IHLIC MMpCaAMCETBI». VueOHbIM
raHoM Ha e€ m3ydeHue oTBeneHo 138 ydeOHBIX wacoB — 1o 2 4 B Hemenmo B 8 W 9 kiaccax
COOTBCTCTBCHHO.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHUsI

(mpakTryeckas 4yacTb y4eOHOTO COJEepKaHUs MpeAMETa YCUJIEHa MaTepUualbHOTEXHUYECKOU
6a3oif menrpa «Touka pocTta» / nerckoro TexHomapka «KBaHTOPHUYM», HCIONb3yeMOro s
peannzanuy 00pa3oBaTENIbHBIX IPOrPaMM B paMKax MpernojaBaHus XUMUN)

8 KNIACC 2022/2023 yueonwiit 200

Beeoenue

Uto m3yuaer xummusa. [Ipocteie um croxxuble BemecTBa. CBOICTBA BElIECTB. XUMHYECKUN
aeMeHT. POpMBI CyIIECTBOBAHUS XUMHUYECKOIO 3JIEMEHTA. XUMHUYECKHUE SBICHUS, UX OTIUYHUE OT
¢usznueckux sBIeHW. JlocTWKeHMsT XUMUM UM UX TNpaBUIbHOE HcIonb3oBaHue. Mcropus
BO3HUKHOBEHHS U Pa3BUTHA XMMHU. POJIb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHUU XHMHUYECKOU
Haykd. OcHOBHBIE 3aKOHBI XuUMHH. OOIIee 3HAKOMCTBO CO CTPYKTYPOU MEPUOAMYECCKON TaOIHITHI:
nepuossl U rpynnsl. Tabmuua J[.1. MenneneeBa kak cripaBo4HOE TOCOOUE AJIS TIOTYUYEHUS CBEJICHUM
0 XuUMHUYeckux sjemeHTax. OOo3HaueHHe XHWMHUYECKHX 3JeMeHTOB. [IpoucxoxaeHue Ha3BaHHM
XUMHUYECKHX 2y1eMeHTOB. Tabnuia MeHeneeBa Kak cripaBoyHOEe ocoOue is MOJTy4YeHHs CBEACHUI
0 XHMHYECKUX DJeMEeHTaXx. XuMmudeckas (opmyna, HHIAEKC, KOA(G(OUIMEHT: 3aluch U YTCHHE
¢dopmyn. Macca aTomoB 1 Mosiekys1. OTHOCUTEIbHas aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs
Macca. PacueT MaccoBoil 10/ XMMHUYECKOTO 3JIeMeHTa 1o (popMyJie BEIIEeCTBA.

Amomul Xumuueckux 31emMeHmos

JlokazaTenbcTBa CIIOXKHOCTH cTpoeHus: aromoB. OnbiTel Pesepdopna. [1nanerapnas mozaens
CTPOEHMS aTOMOB. XapaKTepUCTUKAa HYKJIIOHOB. B3aMOCBSA3b MOHATHI: TPOTOH, HEUTPOH, MACCOBOE
yrcyio. CoBpeMeHHOE ONpeiesieHNe OHATUS «XUMUYECKUH d5ieMeHT». MI3MeHeHus, mpoucxXoasiiue ¢
YKCJIOM IIPOTOHOB, 3JIEKTPOHOB M HEHTPOHOB B COCTABE aTOMOB XMMHUYECKUX AJIEMEHTOB. M30TOmBI,
KaK pa3sHOBUAHOCTh AaTOMOB OJIHOIO JJIEMEHTA. XapaKTepUCTUKA IIIEKTPOHOB. CTpoeHHe
AJIEKTPOHHBIX 000JOYEK AaTOMOB 3JIeMEHTOB. I[IOHsATHE O 3aBEpIIEHHOM U HE3aBEPLICHHOM
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ANEKTPOHHBIX (IHEPreTUYECKUX) ypOBHX. PacronoxeHne 371eKTpOHOB Ha SHEPTETUYECKUX YPOBHSX,
aTOMbI METaJUIOB U HeMeTaJu10B. VIOHBI MONIOKUTENbHBIE U oTpuliateiabHbie. [lonarue nona. Mousl,
00pa3oBaHHBIE ATOMaMH METAJUIOB M HeMeTaiuioB. [loHsATHE 00 MOHHOH CBS3H, CXEMBbl 00pa30BaHUs
HMOHHBIX coeMHEHUU. CxeMbl 00pa3oBaHUs MOJIEKYN. DIEKTPOHHBIE M CTPYKTYpHbIE (HOPMYIIBI.
KoBasnienTHas moysipHas W HeMoOJspHass XuUMHYeckhe cBa3H. CxeMbl 00pa30BaHUS MOJEKYI
coenunennit (HCI, H2O, NHs u ap.). DnektponHbie U cTpyKTypHBIE (hopmyiibl. CxeMbl 00pa3oBaHUs
JBYXaTOMHBIX MOJIEKYJ BOJOpOJa, XJIOpa, CEphbl, a30Ta M JAp. OJEKTPOHHBIE U CTPYKTypHBIE
dbopmynsl. KparHocTh xuMuueckoi cBsizu. [loHaTne o Meraumueckoi cBsizu. Enunas mpupoja
xuMudeckoi cBs3u. lloHartue 00 arom-monax. IloHsarne 00 0OOOIIECTBICHHBIX JICKTPOHAX.
Brinonnenue ynpakHeHui, MOoAroToBKa K KOHTPOJIBHOM paboTe.

Ilpocmuie éewecmea

XapakTepucTuKa TIOJIOKEHUSI JJIEMEHTOB-METAZIOB U HeMmeTaisioB B Ilepumonnyeckoii
cucreme. CtpoeHne ux aromoB. Pdusmueckue cBOHCTBA METANIOB W HEMETAUIOB — IIPOCTBIX
BellecTB. PacueT OTHOCHTENbHONM MOJIEKYJISIPHON Macchl (MIOBTOpEHHE). AJUIOTPONUsS Ha MpUMeEpe
onoBa, (ocdopa, kuciopona u yriaepona. KonmnyectBo BemiecTsa U €IMHUIBI €70 H3MEPEHHSI: MOJIb,
MUJUIUMOJIb, KujoMoub. llocrositHHas ABoraapo. Pacdyer MoONEKyIspHBIX MacC BEIIECTB MO HUX
XUMHAYECKHM (opMyinaM. MHUJUIMMOJISIpHAs ¥ KUJIOMOJISIPHASE MAacChl. BBIMIONHEHHE YIMPaXHEHUN C
WCIOJIb30BaHUEM MOHATHH «IIOCTOSTHHAS ABOTaIpO», «KOJIMYECTBO BEIIECTBAY», «MACCa», «MOJIIpHAs
Maccay. OO0oOmeHne u 3akperuieHue 3HaHU 1o Teme «KoIM4ecTBO BeIIecTBa», peEIIeHUEe
JKCIIEPUMEHTANbHBIX 3anad. llonarue o w™omsipHoM oObeme ra3oB. HopmanbHblE yCIOBUS.
MunuMoIIIpHbIA U KMJIOMOJISIPHBIN 00beM. BblltosiHeHne yrpaXHEHUH ¢ UCII0JIb30BAHUEM MOHSATUI
«MOJISIPHBIM  00bEM», «KOJMYECTBO BEIIECTBa», «Maccay, «MojspHas Macca». OO0oOueHue u
3aKperyieHue 3HaHuil Ha TeMy «MOoJsIpHBI 00bEM ra3oB», PELIEHHE SKCIIEPUMEHTAIbHBIX 3a/ad.
O60061enHre u cucreMaru3anus 3HaHui. Perenre 3a1a4 v ynpaKHEHUH ¢ UCIIOJIb30BAHUEM MTOHITHIMA
«KOJIMYECTBO BEIIECTBA», «MOJISIPHASI MAcCay, «MOJIIPHBIA 00BEMY, «ITIOCTOSHHAsA ABOTaIpoO».

Coedunenun XumMuuecKkux 31eMeHmoe

[TonssTue o creneHu okuciaeHuss. OnpeneraeHre CTENEHW OKHUCIEHUs Mo Qopmyiaam
coeaunenuil. CocraBnenue popmMya OMHAPHBIX COEIMHEHHUH, 0OLMiA crtocod uX HazBaHUNA. OKCHIBI.
CocraBnenue ux popmyn u HazBaHuil. Pacuersl no ¢popmynam. CoctaB ¥ Ha3BaHHUsSI OCHOBaHMM, UX
kiaccudukanus. Pacyerst mo ¢opmynam ocHoBanuii. IIpencraBurenun: NaOH, KOH, Ca(OH)..
Pacuetsr mo popmynam ocHoBanuii. CocTaB M Ha3BaHUsI KUCJIOT, MX Kiaccupukaiusa. PacueTsr mo
¢dopmynam kucnotT. IIpencraBurenu kucnot. Pacdersl mo dopmynam kucioT. CocTaB U Ha3BaHHS
coseit. Pacuetsl o popmynam coseit. [Ipeacrasurenu coneit: NaCl, CaCOs, Caz(PO4),. PacueTs! 1o
¢dopmynam coneit. [IpoBepouHast paboTa Mo OCHOBHBIM KjlaccaM HEOPraHMYECKUX BelecTB. PacueTsl
1o (opmynaM OCHOBHBIX KJIACCOB HEOPraHMYECKHMX BellecTB. AM(OTEpHbIE U KPHUCTAUINYECKUE
BeniecrBa. Kpucramumueckue pemerkd. IIoHATHS O MEXMOJEKYISIPHOM B3aUMOACUCTBUM H
MOJICKYJISIPHON KpUCTauTHUeckoi pereTke. CBONCTBA BEIIECTB C 3TUM THIIOM pemieTku. CBoWcTBa
BELIECTB C Pa3HbIM THUIIOM KPUCTAJUNIMYECKUX PEIIETOK, UX MPHUHAJIEKHOCTh K Pa3HbIM Kjaccam
CoeMHEHM. B3anMOCBS3b TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUAOB XUMHUUECKOM CBs3H. [ToHsTHS
O YHCTOM BEIIECTBE M CMECH, UX OTIHuMs. [IpuMepsl KUIKUX U ra3000pa3HbIx cMmeceil. CrocoObl
paznenenus cMmecei. [ToHsATHS 0 MoK KOMITIOHEHTa cMecH. BolunciieHne ee B cMeCH U pacdyeT MacChl
wi o0beMa BellecTBa B CMECH IO ero jaosie. PemieHuwe 3aay W ynpaXHEHMH Ha pacueT JOJH
(MaccoBoil miM 00OBEMHOW) M HaxOKJIEHUE Macchl (00beMa) KOMIIOHEHTa cMecu. BoimonHeHue
YIPaXHEHUH 1 pELIEHUE 3a/1a4.

H3menenusn, npoucxooauue c eewyecmeamu

CriocoObl OYUCTKH BEIIECTB, OCHOBAHHBIE HAa UX (PU3NYECKUX CBOMCTBaX. OYMCTKA MUTHEBOU
BOJbI, Ieperonka Hedtu. [loHsATHE 0 XUMHUECKUX SBICHUSX, UX OTJIMYHE OT (uznueckux. [lpuznaku
U YCIOBHUS TPOTEKaHUS XMMMUYECKHX peakuuid. Peakumsa ropenus. KosmuecTBeHHas cTOpoHa
XUMHUYECKUX peaklMUid B CBET€ yueHHUs o0 aromMax M MoOJeKyjax. 3HaueHHE 3aKOHa COXPaHEHUs
Macchel BeniecTB. Posis M.B. JlomonocoBa u [I. [lanbTOHAa B OTKPBITUM U YTBEPXKACHUM 3aKOHA
COXpaHEHHs Macchl BemiecTB. [IoHSATHE O XMMHYECKOM YypaBHEHHHM Kak 00 YCIIOBHOM 3amucu
XUMHAYECKOH PEaKIMU C MOMOILIbI0 XUMUYECKHX (hopMyJl. 3HaUeHHE WHACKCOB U KOA((HUIIMEHTOB.
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CocraBneHue ypaBHEHUM XMMHYECKUX peakiuil. PereHue 3agay Ha HAXO0XKACHHE KOJIMYECTBA,
Macchl UM 00beMa MPOAYKTa PEaKIuu M0 KOJUYECTBY, Macce WK 00beMy HCXOTHOrO BellecTBa. Te
JKE pacyeThl, HO C HUCIIOJIb30BAHUEM IMOHATHUS «I0Js» (MCXOJHOE BEIIECTBO JaHO B BUJE pacTBOpa
3alaHHOM  KOHIIGHTpAlMM WJIM COJCPXKUT OMNpeesieHHYI0 [0 mnpumeceit). Pemienue
SKCIIEPUMEHTAJIBHBIX 3a/1a4, 3aKpEIICHUE 3HAHUM 10 TeMe «XUMHYeCKHe ypaBHEHUs». CyIIHOCTh
peakuuil pa3ioKEeHHs] U COCTaBJICHUE YPAaBHEHUW pEaKUUM, MpOJAENaHHbIX yuutenem. [lonstue o
CKOpOCTH XuMHUeckux peakuuid. Karammszaropel, ¢epmeHTbl. CYIIHOCTh pEAKIMNA COCAMHEHHUS.
CocraBieHrue ypaBHEHHUM peakiui, NpojieaHHbIX yuyuTesleM. CyIIHOCTh peakiuil 3aMEeIICHUS.
CocraBiieHHe YpaBHEHMH peaklMi, MpOJEIaHHbIX Yy4YUTeleM. Ps akTUBHOCTH METAJJIOB, €ro
WCIIOJIB30BAHUE I MPOTHO3UPOBAHMUS BO3MOYKHOCTH IPOTEKAHUS PEAKUUN MEXIy METaulaMu U
pacTBopamMHu KHCJIOT. Peakuuy BBITECHEHHS OJHMX METAJLIOB U3 PacTBOPOB MX COJIEH IPYrUMU
Metautamu. CymHOCTh peaknuii oOmeHa. CocTaBieHHWE YypaBHEHUH pEakIui, IpoJIeIaHHbIX
yunreneM. Peakuuy HeWTpanu3anMu. YCIOBUS TEUEHUs PEaKLUUH MEXKIy pacTBOpaMU KHUCIOT,
ienoue U cosiedt 10 KOoHIA. THUIbI XUMHUYECKUX peakuui (10 MPU3HAKY «YHCIO M COCTaB UCXOTHBIX
BELIECTB M NPOAYKTOB PEaKLUMU») HAa MpUMEpPE CBOMCTB BOJbl. Peakius pas3iiokeHus — 3JIEKTPOIU3
BOJbl. Peakuuu coequHeHHs — B3aUMOJEHCTBUE BOJbI C OKCHJIAMU METAJUIOB M HEMETAaJUIOB.
[lonstue «rugpokcuapl». Peaknuu 3amelieHuss — B3aUMOJCHCTBHE BOJbBl C IIECJIOYHBIMU U
IeJIOYHO3EeMENTbHBIMU MeTallIamMu. Peakiuu oOMeHa (Ha mpuMepe ruApoiin3a cyibdara anfoMUHUS U
KapOuna kanpus). Pemenue 3aaau u ynpaxsenuil. [loaroroBka k KOHTpoJbHOM padoTe.

IIpocmerimue onepayuu c gewyecmeamu (XumMu4ecKuil NPAKMUKym)

[IpaBuna TexHWKH OE30MACHOCTH MPH OOpalieHuH ¢ Jab0opaTOpPHBIM 00OPYAOBAaHHEM, IPU
pabore B kaOuHeTe XMMHHU. 3HAKOMCTBO C JabopaTopHbIM oOopyaoBaHueM. Dusznueckue u
XUMHUYECKHE peaklMM NIpu ropeHun cBeud. KauecTBeHHbI cocTtaB mouBbl. Cpena MOYBEHHOTO
pactBopa. AHanu3 Boabl. IIpo3paunocTs Boabl. IIpr3HakM XMMUYECKHUX peakLMii: BbIACICHUE rasa,
BBINIA/ICHUE OCaJiKa, U3MEHEHNUE 11BeTa BemlecTB. KauecTBeHHble peakuuu. [Ipurorosienue pactsopa
caxapa M pacueT €ro MacCOBOH JI0JIM B PacTBOPE.

Pacmeopenue. Pacmeopoi. Peaxkyuu UOHHO20 oomena. OKucaumenwvho-
6occmanogumenbHble peaKyuu

PactBoppl. ®usnueckas M XUMHYECKas TEOpHUS pPACTBOPOB. TeIUIOBBIE SBICHUS IIPU
pacTtBopeHMH. ['uapaTel W KpUCTAJUIOTUAPATHI, KpUCTAJUIM3alMOHHAs Boja. HacelnieHHsIe,
HEHACBILICHHBIE, IEPECHIIEHHbIE PACTBOPHI. XOpOLIO pAacTBOPUMBIE, MAalOPACTBOPUMBIE U
MPAaKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DIEKTPOIUTHI U HEDIEKTPOIMUTHI. IIEKTPOJIUTUUYECKAS
JaUccouuanus M accouuanus. MexaHu3M JIUCCOLMAIMU BEUIECTB C PA3IMYHBIM THUIIOM CBS3H.
CremneHp 3NEKTPOIUTHUECKON muccouuanuu. CUibHbIE U claOble SJIEKTPOIHUTHI. DIEKTPOIUTHI H
HEJIEKTPOJIUTEL. MeXaHu3M JUCCOLMALMK BEIIECTB C pPAa3IMYHBIM THUIOM CBsi3U. CTeneHb
EKTPONIUTHYECKON nucconuanuu. CuiibHble M ciabble 37eKTposuThl. Monbl. CBoiicTBa HOHOB.
Krnaccugukanus noHOB 1Mo cocTaBy (IIPOCThIE U CIOXKHBIE), MO 3apsAay (KaTHOHBI U aHUOHBI), IO
HAJINYMIO BOJHOW 000JI0YKH (THAPOTHPOBAHUE M HETUApoTHpoBaHue). OcHOBHbIE MonoxeHus T/,
Peakuuu B BOJHBIX pacTBOpax 3JeKTpoiauToB. HeoOpaTtumelie u oOpaTumbie peakui. MonekyisipHoe
Y MOHHOE ypaBHEHHUE peaknuii. Peakuuu monHoro oomena. Peaknuu Hewrpamuzanuu. Kucnorsr. Mx
KJaccupuKalys MO pa3IudyHbIM Mnpu3HakaMm. OmpenesneHne KUCIOT KakK 3JeKTPOIUTOB, HX
aucconuanus. B3aumoneicTBHME KHUCIOT € METaUIaMM, YCJIOBMSI TEYEHHS J3THUX PpEakLHUi.
DJIEKTPOXUMHUYECKUH P HAMPSHKEHUS METAIOB. B3auMoielicTBUE KUCITOT ¢ OKCUAaMU METAJNIOB U
ocHoBaHMsMHU. Peakuuu HeWTpanuzauuu. B3aumoneilcTBue KHUCIOT € CONSMHU. 3alUCh YpaBHEHUMH
peaknuii (MOJEKYJISIPHBIX M MOHHBIX) C HMCIOJIB30BAaHHEM TaOIUIlbl pacTBopuMocTH. OmpenerncHue
OCHOBaHUUM KaK OJIIEKTPOJIUTOB, HMX aucconuaius. Kinaccudukaius OCHOBaHUU MO Pa3IUYHBIM
npu3HaKaM. B3ammoelicTBie OCHOBaHUM ¢ KUCIOTaMu (MOBTOpeHue). B3anmoneiicTBue mienoyveit ¢
comsiMu  (pabota ¢ TabnMued pacTBOPMMOCTH) M OKCHJIAMH HeMeTauloB. PasnoxkeHue
HEpPacTBOPUMBIX OcHOBaHUU. CocTaB OKCHIOB, X Kiaccudukamus. CBOMCTBAa KHCIOTHBIX H
OCHOBHBIX OKCcHIOB. OrmpeneneHue coieil Kak 3JIEKTPOIMTOB, UX auccouumanus. Kmaccupukarms
coiied. BzaumopeiictBue cojiell ¢ MeTaJiaMy, OCOOCHHOCTH 3THX PEAKIM U B3aUMOJCHCTBUE COJCH
¢ consimu (pabota ¢ Tabmuieit pacTBopuMocTH). B3aumoelicTBrE coeli ¢ KUCIOTaMH U IIEI0YaMH
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(HOBTOpeHI/IC). ITondaTne 0 reHeTHYECKON CBSI3W M T'CHETHUYECKHUX paaax MCTAJUIOB U HCMCTAJIJIOB.
Paznuunbie mpu3Haku KiacCH(PHUKAIMA XUMHUYECKUX peaknuid. OnpeneneHne CTeeHEH OKUCICHHUS
AJIEMEHTOB, 00PA3yIOIIKUX BEIIECTBA PA3IMYHBIX KiaccoB. Peakiiuu OBP. Tlonstue 06 okucnurene u
BOCCTAHOBHTEJIC, OKHUCICHHU M BOCCTAHOBIICHMH. PelIeHWe pacueTHBIX 3ajad 10 ypPaBHEHUSIM,
XapaKTCPU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COGI[I/IHCHPII;'I, 1 BBITIOJIHEHUE OCHOBHBIX KJIACCOB
COCJIMHEHUI 3TOro IJIaHa Ha TeHETUYECKYIO CBsi3b. [10IrOTOBKA K KOHTPOJIBHOH padote. Mtorosas
KOHTpOJIbHast paborTa.

9 KITACC 2022/2023 yuebnuwiit 200

Oowan xapakmepucmuka Xumuueckux snemenmos (4 u).

CrtpoeHue aToMma, XapakTep IpOCTOro BEIECTBA; CPABHEHHWE CBOWCTB IIPOCTOrO BELIECTBA CO
CBOMCTBaMHM MPOCTHIX BEIIECTB, 00Pa30BaHHBIX COCEAHUMH IO MEPUOY U MOJATPYIIE FIEMEHTAMU;
COCTaB M XapaKTep BBICILIEr0 OKCHUJIA, THIPOKCUAA; COCTAB JIETyYEro BOJOPOJIHOIO COEIMHEHUS (IS
Hemertaia). CBoiicTBa 31ekTpoauToB B cBere TOJl. I'eHeTnueckue psabpl MeTamyia U HeMeTalja.
CamocrosiTennpHass paboTa ¢ yyanuMucs. 3akpervieHue Marepuana. [loHsTHE O mepexoIHbIX
anemeHTax. AmdotepHocTh. ['eHeTHUeCKUld psii epexoqHoro 3nemMeHTa. [lepuoanueckuii 3akoH U
[lepuoauueckas cucrema, crpoenue aroma. 3uadenue [13 u I1C.

Memannwot (14 u)

XapakTepucTuKa IMOJIO0XKEHUs 3JieMeHToB-MeTaioB B Ilepuonuueckoii cucreme. CtpoeHue
aTOMOB METaJJIOB. MeTainyeckue KpUCTaJUTMUECKUe peleTku. MeTramnnyeckass XUMUYECKasi CBA3b.
XapakTepucTuka OOUIMX XMMHUYECKUX CBOWCTB METAJUIOB HA OCHOBAaHUM MX IIOJOXKEHUS B
INEKTPOXUMUYECKOM  PALY HalNpsHKEHW B CBeT€  MPEACTaBICHUI 00  OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIX peakiusax. CaMOpoJHblE METAUIbl U OCHOBHBIE COEAMHEHUS METAJUIOB B
npuposae. Baxuelimme pyzasl. [loHsTHEe 0 MeTalnypruu ¥ €€ PasHOBUIHOCTSAX: MUPO-, THUAPO-,
anekTpometautypruu.  Koppos3uss wmeramuioB. CrocoObl  3alIUThl  METAUIOB  OT  KOPPO3HUH.
OcobeHHOCTH (PU3MUECKUX M XMMUYECKHX CBOMCTB IEIOYHBIX METaIIOB. BaxHelue coenHeHNS
IIEJIOYHBIX METAJUIOB: WIEJIOYM, COJIM; UX CBOMCTBA M npuMeHeHue. OOmas XxapaKTepUCTHKA
METaJUIOB BTOPOH TpyNIbl TJaBHOM MOATPYIMIbI, OCHOBHBIE (U3MYECKHE M XUMHUYECKHE CBOMCTBa
IETIOYHO3EMENTbHBIX MeTaJuToB. BaxkHeiimme coequaenus Ca nu Mg, ux npumeHenue. Pois kambiwst
U MarHusi B KHMBBIX opraHu3max. CTpoeHue aToMma, (QHU3UYECKHE M XHUMHYECKHE CBOWCTBA.
[Ipumenenue amomunus. CoeMHEHUS ATIOMMHUS — OKCUABI U TUJIPOKCHUJIBI, UX aM(pOTEPHOCTb.
Baxuelimue conyu anoMuHUA. 3akperyieHne M cUcTeMaTH3alus 3HaHWH MO TjiaBe HepBoif: oOrias
XapaKTepUCTHKA METAJNIOB, XMMHUUECKHE CBOWCTBAa METAJUIOB. PellieHne sKcrepuMeHTalbHbIX 33/a4,
pemeHne ypasHeHu. CTpoeHue atoma xeine3a. dusndeckne u xumMmuyeckue cBoicrsa. Ilpumenenne
xenesa. Coequnenust xenesa |l u xenesa lll. 'enernueckue psinpl. KauecTBeHHbIE peakiiiy HA HOHbI
Kelesa.

Ceoilicmea memannoe u ux coeOuHeHuil (Xumudeckuil npaxmuxkym)(3 u).

Pemenune nenoyexk XMMHUYECKHUX NpPEBpalleHMH 1Mo BapuaHTaMm. lloBTOpeHHME Ha mpakTuKe
XUMHUYECKHX CBOMCTB METAJIOB. 3aKPEIUICHHE 3HAHUU 10 PACIO3HABAHUIO M MOJYYEHHUIO BEIIECTB,
3aKpeIJICHUE 3HaHUM 110 XUMUYECKUM CBOWCTBAM BEIIECTB.

Hememannwt (26 u)

[Tonoxenue HemeramioB B Ilepmomuyeckoil cucreme, 0OCOOEHHOCTH CTPOECHHUS HUX aTOMOB.
Paner 30. Kpucrammmyeckoe CTpo€HHE HEMETaUIOB — MPOCTHIX BemecTB. Asutorpornus. O30H.
CocraB Bo3nyxa. ®dusmueckue cBoiicTBa HeMeTalloB. OTHOCUTENBHOCTb IOHATHH «METALD» M
«HeMeTal». XUMHYECKHe CBOicTBa HemeTayuioB. OKUCIMTEIbHBIE CBOWCTBA: B3aMMOJEWUCTBUE C
METaJlJIaMH, BOAOPOJOM, MEHEE AIEKTPOOTPHULATEIbHBIMA METAIIAMH, HEKOTOPBIMU CIIOKHBIMHU
BellecTBaMi. BoccTaHOBUTENbHBIE CBOWCTBA HEMETAJIOB B PEAKIMSAX C KHCIOPOAOM, CIONKHBIMU
BELIECTBAMU-OKUCIUTENAMUA. MaKpOdJIEMEHTBI M MHUKPO3JIEMEHTHI. Polb MHUKpPOIJIEMEHTOB B
KHU3HEICSATEIbHOCTU PAacTEeHUH, KUBOTHBIX U uesjoBeka. OpraHMyeckue BellecTBa: OENKH, >KUPBI,
yriaeBoasl. depmentsl. Buramuusl. ['opmonsbl. Ilonoxenune B Ilepmonmueckon cucreme JI. U.
MenpeneeBa. CtpoeHrue aTromMa M MOJieKyJsibl. OU3NUEeCKUe U XUMUYECKHE CBOMCTBAa BOJAOPOJIA, €O
noinyyeHne W npumeHeHue. OOmias XapakTepucTuka ranoreHoB. CTpoeHHE aTOMOB TaJOIr€HOB,
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CTeNmeHH uX okucieHuss. CTpoeHue MOJIeKyJl TaJoreHoB. l'ajoreHsl — MpOCThIE BEILIECTBA.
3aKOHOMEPHOCTH B M3MEHEHMHM HX XHUMHYECKMX M (PU3MYECKHX CBOWMCTB B 3aBHCHUMOCTH OT
YBEIUYEHUS MOPSAKOBOTO HOMEpAa XMMHUYECKOro ayieMeHTta. Kparkue cBenmeHus o xjope, Opome,
none, prope. Ilomyuenue xsopoBorOpoAa. XIOPOBOIOPOA B MpHUPOAE. XIJIOPOBOJOPOI U COJISHAs
Kuciora. XJIOpUABI, X NPUMEHEHHE B HApOJHOM Xo3siicTBe. [lonydeHHe TralloreHOB METOAOM
3JeKTposin3a. buosiornueckoe 3HayeHUE rajoreHoB M UX coeAuHeHuil. [IpuMeHeHue rajoreHos.
CrpoeHne aToMa KHUCIOpOAd. AJUIOTPONHUS KUCIOpOoJa. XapaKTEpUCTHKAa XUMHUYECKHX CBOMCTB
kucioposa B cere mpencraBieHuii o0 OBP. Ilpumenenue xucimopoma. CTpoeHHE aToma CephI.
Amnorponus. dusnyeckne cBOMCTBa POMOMUYECKON cepbl. XapaKTepUCTHKa XUMHYECKUX CBOMCTB
cepsl B cBeTe mnpezacTtaBieHuii 00 OBP. BaxkHelimue coemuHEeHUs Cephl: CEPOBOJIOPOI, CYIb(UIBI,
OKCH/[IBI, CEPHHCTAs KHCIIOTa, CYIb(UTHI; NX CBOMCTBA, MOIy4YeHUE U IpuMeHeHue. Pa3baBieHnas u
KOHLICHTPUPOBAHHAasl CepHasi KHUCJIOTa, €€ CBOMCTBA, IIOJIYy4YeHUWE U MpuUMeHeHue. Peaxkuuun
B3aUMOJEICTBUS ¢ cepHOMl kucinoTrod. CTpoeHue aToMoB a3oTa. CTpoeHHE MOJIEKYNbl a30Ta.
duznyeckue U XUMUYECKUE CBOMCTBA a30Ta B cBeTe mpenacrasienuit 00 OBP. CtpoeHnue MojeKybl
ammuaka. du3nueckue CBOMCTBA, MOJyuyeHUE, COOMpaHUE, paclo3HABaHUE aMMHUaKa. XUMHYECKHE
CBOICTBAa aMMHaKa: BOCCTAHOBUTEIbHBIC U 00pa30BaHUE MOHA AMMOHHUS IO TOHOPHO-AKIENTOPHOMY
MexanuzMy. Conu aMMOHHUS: COCTaB, INOJy4YeHHE, (HU3UYECKHE U XHUMHUYECKHE CBOWCTBA.
[IpeacraButenu. I[lpumenenue B HapoaHoM Xo3siicTBe. Okcuibl a3ora. A30THash KHUCIOTa, €€
cBoiicTBa u npumeHenue. Hutparsl, cenutpbl. Ctpoenue atoma. Aiorponus. CpaBHEHUE CBOMCTB U
MpUMEHEHHE KpacHOTo u G6enoro docdopa. Xumuueckue cBoiictBa dpocdopa. Okcun pocdopa (V) u
oprodocthopras kuciora. Comu oprodochoproii kucnorel. Dochop B mpupone. DochopHbie
ynobpenusi. CtpoeHue atoma yriepoja. AIoTporus, CBONCTBa MoaudUKaluii — anmasa u rpadura.
Wx mpumenenue. AMOp(HBIH YTiaepo. U ero copTa: KOKC, Caxa, IPEBECHBIH YTroyib. AJICOpOIHs U ee
MPAaKTUYECKOE 3HAaueHHe. XUMHUYECKHE CBOMCTBa yriepoja. OKcuIbl yriepojaa, UX CBOWCTBA,
nojiyueHue u npumeHeHue. CTpoeHUE MOJIEKYJl OKCHJIOB yIiepoja. YTojibHas KHCIOTa U €€ COJIH.
Baxwuelimme kapOOHATBI: KaJbIHUT, COJA, MOTAIl — WX 3HAUYEHHWE U NpUMeHeHue. Pacrmo3HaBaHue
kapOoHaToB. [lepexon kapOoHaTOB B rusipokapOoHaTel U 00patHO. CTpoeHue aroma. CpaBHEHUE €T0
CBOMCTB CO CBOMCTBaMu aroma yriepoja. Kpucramimdeckuil KpeMHHUIH, CPaBHEHUE €T0 CBOMCTB C
yriepoaoM. [Ipupoubie coeaunerns KpeMuust: SiO2, CHIMKATBI ¥ aTFOMOCUIIMKATHL. Pa3HOBHIHOCTH
CTeKJIa, ero npoucxoxaeHue. Iloxydyenue nementa. [IponszBoacTBo U npuMeHeHue crekia, hapdopa,
LIEMEeHTa. 3aKpelyieHue M CUCTeMaTHh3alMs 3HAaHUW 10 TeMe: CTPOEHHE aTOMOB HEMETaJIOB,
KOBAJICHTHAsl HENOJIApHAs XMMMUYECKas CBA3b. PellleHne 3KCIEpHMEHTaNbHbIX 3al1ad M YpaBHEHHM
peakuuii. [ToaroroBka Kk KOHTPOJIBLHOM paboTe. 3aKperieHne W CUCTEMaTH3allis 3HAHWU MO0 TeMe:
XUMUYECKHe M (PU3NYEeCKHe CBOMCTBA HEMETAJJIOB, XUMUYECKUE PEaKIMM, KOBAJEHTHAs IMOJIpHas
CBs3b. PerieHne sKCIepuMEHTaNbHBIX 3a7ad M ypaBHeHUH. [loAroroBka K KOHTPOJIBHOI paboTe.
Pabora najg ommbOkamu.

Ceoiicmea nememannioe u ux coeounenui (3 u).

Pemenne »skcnepuMmeHTanbHbIX 3amad no Teme «lloarpymma kucnopopa». Pemenue
JKCIIEpUMEHTAIBHBIX 3a7ad o teme «lloarpynma azora m yriepoaa». 3akpeIuleHUE 3HAaHUW 110
IIOJIYYEHUIO U PACIIO3HABAHUIO I'a30B.

Opzanuueckue eewgecmea (12 u)

BemectBa opranuueckue M HeopraHuueckue. lIpuumHBI MHOrooOpaszus OpraHMYECKHX
coeIMHEHMI. BaneHTHOCTh. XMMHUYECKOE CTPOEHNE OPTaHMYECKUX COEIMHEHMU. MoieKynspHble U
CTPYKTYpHBIE (HOpPMYJIBI OpPraHUYECKHX COeAMHEHWH. ['oMonormueckuil psn NpenenbHBIX Y/B.
Panukansl. 3omepsl n n3omepus. Pru3ndeckne 1 XMMHUYECKHME CBOMCTBA. MeTaH M 3TaH: CTPOEHUE
Mousiekyn. I'openne Merana u staHa. IlpumeHeHne meraHa. XHMMHYECKOE CTPOEHUE MOJIEKYJIBI
stusieHa. JIBoWHast cBsa3b. B3ammopeiictBue sTuieHa ¢ Boaou. [lomumepusanusa >TuieHa.
IlonmuaTunen m ero 3HaueHue. [loHATHE O NPENENBHBIX OJHOATOMHBIX CHMpPTaX Ha IpUMEpe
METaHoJa W 3TaHoya. TpexaToMHBIM cnupT rinuepuH. OKUCIEHUE STUIOBOIO CIUPTA B YKCYCHBIN
anprerun. llonstne o060 anprerugax. OkwuciaeHue anpaeruga B KUCHOTy. OJHOOCHOBHBIE
HemnpeJenbHble KapOOHOBBIE KUCIIOTHI Ha IPUMEpPE YKCYCHOM KUCIIOTH. Ee cBOMCTBa U mpuMeHEHHe.
CreapuHOBasi KMCJIOTa KaK MPEICTaBUTENb KUPHBIX KapOOHOBBIX KHCIOT. Peakius srepupukaum.
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[Tonstre o cnoxubix ddupax. [loHsaTHe 00 amuHOKHCTIOTaX. Peakiun monukonaeHcanuu. bemku, nx
cTpoeHue U Onosorudeckas poib. [lentunnas cBa3p u nonunentuabl. [lepBuyHas cTpykTypa OenKoB.
buonornueckue Gpynkiun 6enkoB. CBolicTBa OENKOB M KadyecTBEHHBIE peakiuu Ha Oenku. [lonarue
00 yrimeBogax. ['moko3a. Ee cBoiicTBa u 3HaueHue. Kpaxman u niemmonosa. Ix 6uosiorudeckast posib.
[Tonumepsl npupoaHBIE W CHUHTETHYECKHE. Peakiuu mnoiaumepusaldd U TOJUKOHJICHCALIUH.
[InactMacchl U BOJIOKHA. 3aKkperjieHue W cucTeMaTu3alus 3HaHUil. Pernenue skcnepuMeHTaIbHBIX
3a/1ay.

3axpenaenue (6u)

OO0o01mIeHne, 3aKkperyieHHe ¥ CHCTeMaTu3alus 3HaHWi 1Mo Kypcy Xumum 9 Kiacca.
[ToBTOopenune mnpoiaenHsix TeM: Ilepuonuueckuii 3akoH u llepumoaundeckass cuctema, BHJIbI
XUMHUYECKUX CBSI3€M M THUIIBI KPUCTAJUIMYECKUX PEIIETOK, THIbl XUMHUYECKHX PEAKIUH, KIacChl
XUMHUYECKHUX COeUHEeHM. Pemenne skcnepuMeHTanbHbIX 3a1a4, pelIeHue YpaBHEHUM peaKiuil.

Mesicnpeomemnute cea3u

Peanu3zanus MexnpenMeTHBIX CBsI3€d MPU U3YyYEHUHM XUMUU B 8 U 9 Kilacce OCYIIEeCTBIISAETCS
gyepe3 MCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUH, SBIAIOIIUXCS
CHCTEMHBIMH ISl OTIENBHBIX NPEAMETOB €CTeCTBEHHO-HaydHOro mukia OOIme ecTeCTBEeHHO-
Hay4HbIE TOHATHUSA: HAy4yHbIH (akT, TMIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiaccUu(uKaius,
MEPUOJUYHOCTb, HAOIIOJEHHE, 3KCIEPUMEHT, MOJEIMpPOBAaHUE, H3MEPEHHE, MOJEIb, SBIICHUE,
NApPHUKOBBIA 3P QeKT, TexHoyorus, Matepuansl Pusuka: Mmarepus, aToM, 3JEKTPOH, HIPOTOH,
HEHUTPOH, HWOH, W30TOMN, PATUOAKTUBHOCTb, MOJIEKYJa, >SJEKTPUUYECKUHM 3apsj], [POBOJHHUKH,
MIOJTYIIPOBOJIHUKY, IUAJIEKTPUKHU, (POTORIEMEHT, MHAMKATOP, BEIIECTBO, TeJIO, 00BEM, arperarHoe
COCTOSIHME BELIECTBA, Tra3, pacTBOpP, pPAaCTBOPUMOCTb, KpHUCTAJUIMUECKas pelérka, CILUIABbI,
¢u3nyeckue BENWYMHBI, €JUHMULBI HU3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IIIAHETHI, 3BE3JIBI,
Comune. buomorus: ¢ortocunTtes, apixanue, Omocdepa, IKOCHCTEMa, MHHEPAIbHBIC YHOOpPEHHS,
MHUKPO3JIEMEHTBI, MaKpO3JIEMEHTHI, MUTaTeNbHbIe BemlecTBa 'eorpadus: atmocdepa, rugpocdepa,
MUHEpPaJIbl, TOPHBIE TIOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOILNINBO, BOJHBIE PECYPCHI.

Iliianupyemble pe3yJibTaThl OCBOCHHUS Y4e€0OHOI'0 NpeaMeTa

JTuunocmmuuie pezynomamor O0yuaromuiica noyuum 603MONHCHOCMb ONA POPMUPOCAHUA
caeoyrowux auynocmuvlx YY/I:

. oIpeJieIeHue MOTUBALIUU U3y4YeHUs1 y4eOHOro MaTepuana;

. OLICHMBAHME YCBAaWBAEMOIo Y4YeOHOro Marepuajia, MCXOJs U3 COLUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. MOBBILLIEHHUE CBOETO O0PAa30BATEIBLHOTO YPOBHSI M YPOBHSI TOTOBHOCTH K H3YyUEHUIO
OCHOBHBIX UCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C pa3BUTHEM XMMUU U OOIIECTBA;

. 3HaHHWE MPABUJI ITIOBEJICHUS B UPE3BBIYANHBIX CUTYAIUAX;

. OLIEHUBaHME COLMAIIbHON 3HAYMMOCTHU Npodeccuil, CBA3aHHBIX C XUMHUEH;

. BJIJICHUE TMpaBUjaMH O€30MacHOTr0 OOpalleHHus C XUMHUYECKMMHU BelleCTBaMHU U

000pynOBaHUEM, POSIBIICHUE YKOJIOTHUECKON KYIbTYPHI .
Memanpeomemmuoie pe3yibmantvl

PeryasiTuBHbIe

Obyuaiowuiicss nOIYYUM 603MOICHOCMb O (OPMUPOBAHUS CNEOVIOWUX Pe2YTAMUBHBIX
YVJ:

. LeJIenoIaraHye, BKI04Yasi IOCTAHOBKY HOBBIX LeJIeH, IpeoOpa3oBaHue MPAKTUYECKON
3a/1a4d B MIO3HABATEIbHYIO, CAMOCTOSATEIbHBIN aHAIU3 YCIOBUM JTOCTHKEHUS LIEJIM HA OCHOBE ydéTa
BBIJICJIEHHBIX YYUTEJIEM OPHUEHTUPOB ICHCTBHSI B HOBOM Y4eOHOM MaTepHale;

. IIJIAHUPOBAHUE IYTU JOCTHKCHUS LICJIEH;



. yCTaHABIICHUE IICJIEBBIX TPUOPUTETOB, BBIJCICHUE aATbTEPHATUBHBIX CIOCOOOB
JTOCTHDKEHHMS 1IeJIM U BBIOOp HamOosee 3 (HEeKTUBHOTO criocoba; © yMEHHE CaMOCTOATEILHO
KOHTPOJIHMPOBATH CBOE BPEMsI U YIIPABIATh M; * YMEHUE MPUHUMATh PEIICHUS B MPOOJIEMHOMN
CUTYaIlUH;

. IIOCTAHOBKA y4eOHBIX 33/1a4, COCTABJICHUE IUIaHA U TOCIIEI0BATEIIbHOCTH AEHCTBUI;
. opraHu3zanys padouero Mecra MpH BbIIIOJIHEHUH XUMHUYECKOr0 SKCIEPUMEHTA;
. IPOTHO3UPOBAHUE PEe3yIbTaTOB OOy4YEeHUs, OICHUBAaHME YCBOEGHHOIO Marepuala,

OIICHKAa Ka4yecTBa W YPOBHS IOJIYYCHHBIX 3HAHUH, KOPPEKIUs IUIaHA U CIocoda JCUCTBUS TPHU
HeoOxomumoctu . Ilo3HaBarenpHble OOydYaIONMUICS TMONYYUT BO3MOXKHOCTH JUIsl (DOPMUPOBAHUS
CIEAYIOUIMX MO3HaBaTelbHbIX Y'Y J1:

. MIOVCK U BBIJEIICHUE HH(POPMAITUH;

. aHaJIM3 YCJIOBUM M TpeOOBaHUU 3agaud, BHIOOp, COIMOCTaBlIeHHE M OOOCHOBaHUE
crioco0a perieHus 3a1a49u;

. BBIOOp HambOojee A(PPEKTUBHBIX CIIOCOOOB pEIICHHMS 3aJauyd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIIBIDKEHHE M 000CHOBaHHUE TUIIOTE3bI, BBIOOp criocoba e€ mpoBepKH;

. CaMOCTOSITENIHOE CO3JIaHHE AITOPUTMa JICATEIBHOCTH TIPU PpEIIeHUH MpolieM
TBOPUYECKOTO ¥ MIOMCKOBOT'O XapakTepa;

. YMEHUS XapaKTepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOHCTBAM;

. ONMCHIBAHUE CBOWCTB: TBEPABIX, KUAKUX, ra3000pa3HBbIX BEIIECTB, BBIICICHHE HX
CYIIECTBCHHBIX MPU3HAKOB;

. M300pakeHNe COCTaBa MPOCTEHIIMX BELIECTB C MOMOIIbI0 XUMHUYECKHX (OpMYyT U
CYITHOCTH XHMHUYECKUX PEAKIU C TTOMOIIBI0O XUMHUYECKHX YpaBHEHUMH;

. MpPOBEJICHUE HAONIOJCHUN, OMUCAaHUE MPHU3HAKOB M YCIOBUN TEUCHHUS XUMHUYECKHX

peakiuii, BBITIOJHEHUE XMMHYECKOTO 3KCIICPUMEHTA, BBIBOJIBI Ha OCHOBE aHaWM3a HAOIOJCHUU 3a
OKCIIEPUMEHTOM, peIlleHHWe 3a/Jay, TMOJNyueHHE XUMHUYECKOW HHPOpPMAIMK U3  PA3IUYHBIX
HMCTOYHUKOB;

. YMEHHE OpTaHN30BBIBATH UCCIIEIOBAHUE C IEIbI0 POBEPKHU TUIIOTES;

. YMEHHE JIeIaTh YMO3AKITIOUeHHS (MHAYKTUBHOE ¥ I10 aHAJIOTHH ) H BBIBOJIBI;

. yMEHHE OOBEKTHBHO OIICHMBATh HMH(OPMAIMIO O BEIIeCTBAX M XHUMHUYECKUX
mporeccax, KpUTHIECKH OTHOCUTRCS K TICEBJOHAYIHON HH(POPMAITIH.

Kommynuxamuenuvie

Obyuarowuiicss noIyYUm 803MONCHOCMb OJis1 POPMUPOBAHUSL CLEOVIOWUX KOMMYHUKAMUBHBIX
\AZ/6

® IMOJIHOC MW TOYHOC BLIPAKCHHUE CBOHX MBICJIC B COOTBETCTBHUM C 3agadyaMu M
YCJIOBUSAAMH KOMMYHHKAIIUN;
® ACKBATHOC MCIIOJb30BAHUC PCUYCBLIX CPEACTB [JIA Y4YaCTHd B JUCKYCCUHM U

apryMEeHTalliy CBOEH MO3UIUH, YMEHHE MPEACTaBIATh KOHKPETHOE COJIEpyKaHUe ¢ COOOIIEHNEM ero
B NHCbMEHHONM W YCTHOW (opme, ompeneieHHe crnocoOOB B3aUMOJIEHCTBUS, COTPYIHUYECTBO B
Noucke u coope nHpopMaIHH;

. OIpesiefieHue CIOCO0OB B3aMMOJCIHCTBUS, COTPYIHHUYECTBO B TIOUCKE MU cOope
uHpoOpMalMY, y4yacThe B JUANOre, IUIAHUPOBaHME OOLIUMX CIOCOO0B paloThl, MPOSIBICHHE
YB@KUTEIBHOTO OTHOLIEHUS K IPYTUM y4daluMCs;

. ONMCAaHUE COJACP)KAHUS BBINOJHAECMBIX JEUCTBUM C LEIbI0 OpPUEHTUPOBKU B
MIPEAMETHONPAKTUYECKOU I€ATEIIHOCTH;

. YMEHHSI YYUTHIBaTh pa3Hble MHEHMSI M CTPEMUTHCA K KOOPAMHALUU DPAa3IMUHBIX
MTO3UIIMN B COTPYIHUYECTBE;

. ¢dopmMynupoBaTh COOCTBEHHOE€ MHEHHE M  TO3MLMIO, AapryMEHTHPOBaTb U
KOOPJIUHHUPOBATH €€ C MO3ULMSIMH MapTHEPOB B COTPYIHUYECTBE MPHU BbIPaOOTKE OOIIETO pEeIIeHUs B
COBMECTHOM JI€ATEILHOCTH;

. OCYILIECTBIIATh B3aMMHBIM KOHTPOJb U OKa3blBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;
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. TUTAHUPOBATH 001IMEe CIOCOOBI PadOTHI; OCYIIECTBISTH KOHTPOJIb, KOPPEKIUIO, OLICHKY
JeHCTBUI MapTHEPA, YMETh YOKIaTh;

. UCTOJIb30BaTh AJCKBATHBIC S3BIKOBBIE CPEICTBA S OTOOpPaKEHHsSI CBOUX UYBCTB,
MBICJIC, MOTHBOB M TOTpeOHOCTEH; oTOoOpakaTh B pedH (ONMHUCaHHWE, OOBSICHEHHE) COICP)KaHHE
COBEpIIAEMbIX JCHCTBUH, Kak B (opMe TPOMKOH COIMAIM3UPOBAHHOM peud, Tak U B Qopme
BHYTPEHHEH peuu;

. pa3BuUBaTh KOMMYHHKATHBHYIO KOMIIETEHIMIO, HCIIOJNb3YS CpEACTBA YCTHOH U
MMCbMEHHOW KOMMYHHUKALUU MpH paboTe ¢ TEeKCTaMH y4yeOHHMKAa U JIOTOJHUTEIBHOU JIUTEpaTypoH,
CIPAaBOYHBIMU TaOJIMIAMH, MPOSBISATH TOTOBHOCTh K YBOKEHHIO HMHOM TOYKM 3pEHHUSA MpU
00CYXKJIEHIH Pe3yJIbTaTOB BBIITOJIHEHHOM pabOTHI.

Ilpeomemnvimu pesynomamamu uszyuenus npeomema «Xumua» 6 8 Kiacce A6nAWOMCA
cieoyroujue ymeHus:

1. B nosnasamenvhotl cghepe:

AaBaTb ONPCACIICHUA HN3YUYCHHBIX TTOHATHH: BCIICCTBO (XI/IMI/I‘IGCKI/Iﬁ 9JICMCHT, 4aTOM, HOH,
MOJICKYJIa, KPpUCTAJUIMYCCKAaA PEIICTKA, BCIICCTBO, ITPOCTBIC M CJIIOKHBIC BCHICCTBA, XMMHUUYCCKaA
(1)opMyJ1a, OTHOCHUTCJIbHAA aTOMHAs MacCCa, OTHOCHUTCIIbHAA MOJICKYJISIpHAsA Macca, BAJICHTHOCTD,
OKCHUJBbI, KHCIOTBI, OCHOBAaHU, COJIH, an)OTepHOCTI), HHIWKATOpP, Hepnozn/mecxnﬁ 3aKOH,
IepruoaAnuICCKast CHUCTEMA, ICpUOAUYICCKas Ta6J'II/II_[a, HU30TOIIkI, XUMHNYCCKas CBA3b,
QJICKTPOOTPUIATCIILHOCTh, CTCIICHb OKHCJICHUA, 3JICKTpOJII/IT); XUMHYCCKas pCaknud (XI/IMI/I‘-IGCKOG
YpaBHCHHE, T'CHCTHUYCCKAA CBA3b, OKUCIICHUEC, BOCCTAHOBJICHUC, JJICKTPOJIUTHUCCKAA AUCCOLIMAlN,

CKOPOCTH XUMHUYECKON peaxkuun);
* OIIMCBIBATH JEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO IPOBEACHHBIE SKCIIEPUMEHTHI, UCIIONb3Ys IS
3TOr0 €CTECTBEHHBIN (pycckuid, POJIHOI) SI3BIK u SI3BIK XUMUY;
* ONMUCBIBATh U Pa3IMyaTb U3YyUYEHHBIC KIIACCHI HEOPraHUYECKUX COCAUHEHUH, IIPOCTHIE U CIIOKHBIE
BEILIECTBA, XUMHUYECKHE peakuuy;

KJ1accu(uIUpoBaTh U3y4YEHHBIE 00BEKTHI u SBJICHUS;
* HaOIIOJaTh JAEMOHCTPUPYEMBIE M CAMOCTOSITEILHO MPOBOJMMBIE OIBITH, XUMUYECKUE PEAKIINH,
MIPOTEKAKOLINE B pupoje u B OBITY;

* JIe7IaTh BBIBOJBI U YMO3AKJIIOUEHHUS U3 HaONIOJEHUN, U3YYEHHBIX XUMHUUYECKUX 3aKOHOMEPHOCTEM,
IIPOTrHO3MPOBaTh CBOWCTBA HEM3YYEHHBIX BEILECTB [0 AHAJIOTUHM CO CBOMCTBAMM HW3YYEHHBIX;
* CTPYKTYpPHUpOBaTh M3yUYEHHBIH MaTepual U XUMHUYECKYI0 MH(OpMalHIO, MOJYYEHHYIO U3 JPYTuX
HCTOYHUKOB;

* MOJIEJINPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOT0 — TPETHETO MEPUOOB (B paMKax U3y4EeHHBIX
nojoxkeHuit reopun 3. Pezepdopra), cTpoeHne npocTemmx MoaeKy.

2. B yennocmuo-opuenmayuouHou cgepe:
aQHAIM3UPOBAaTh M OLIEHUWBATh MOCIEACTBHS JJIs OKpYXKaroled cpeasl OBITOBOM H
IIPOU3BO/ICTBEHHOH JIeATETLHOCTH YelIOBEKa, CBA3aHHON C epepaboTKON BEILECTB.

3. B mpyoosoii cghepe:
* MPOBONTH XUMHUYECKUHN IKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuzHeOesimenrbHOCmu:

* OKa3bIBaTh TMEPBYIO MOMOIIb NMPU OTPABICHUSAX, OKOTAaX U JPYIHX TpaBMaX, CBSI3aHHBIX
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYIOBAHUEM.

ONKCHIBATH CBOMCTBA TBEPJIBIX, IKUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACISS UX
CYIIECCTBCHHBIC TIPU3HAKHY;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO U CBOICTBaM, YCTaHABIIUBATh
MIPUYMHHO-CJICICTBEHHBIEC CBS3H MEX/y JaHHBIMU XapaKTEPUCTUKAMU BEIIIECTBA;
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* PaCKpbIBATh CMBICII OCHOBHBIX XMMHUYECKHUX IMOHITHM «aTOM», «MOJEKYJIa», «XUMHUECKUN
JJIEMEHT», «IIPOCTOE BEUIECTBO», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTH», HCIIONB3Yys 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTAaB MPOCTEHIINX BELIECTB C MOMOIIBI0 XUMUYECKUX (OPMYJ U CYLIHOCTb
XUMHUYECKHUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPABHEHUN;

* BBIYUCIIATD OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIDHYIO MAacChl BEILECTB, a TaKkKe
MacCoOBYIO JIOJK0 XUMHUYECKOIO JJIEMEHTAa B COCJUHEHMUSX I OLEHKH MX [PAKTUYECKOU
3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMsI, KUCIIOTHI, COJIN;

* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI M COJIU 110 COCTABY;

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM M XMMUYECKOH TOCYI0H;

* IPOBOJIUTh HECIJIOKHBIE XMMUYECKHE ONBITBI U HAOJIOACHMS 3a U3MEHEHUSMHU CBOWCTB
BEIIECTB B TMpOLIECCe WX TMpeBpalleHuil; cOOII0AaTh NpaBWIa TEXHUKH OE€30MacCHOCTH IpH
IIPOBE/ICHUU HAOJIIOICHUH U OIBITOB;

* pa3auy4aTh AKCHEPUMEHTANIbHO KUCIOTHI U LIENOYH, MOJIb3YSACh MHAUKATOPAMU; OCO3HABATh
HE00XO0AUMOCTb COOJIIOJIEHHS Mep O€30IIaCHOCTH IIPU OOPALIEHUN C KMUCIOTaMH U IEI04YaMHU.

* pacKpbIBaTh CMbICH nepruoandeckoro 3akona . 1. Menneneesa;

* ONMCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (HOpMY MEepHOAUYECKON CHCTEMbl XMMHUYECKHX
3JIEMEHTOB;

* XapaKTEpU30BaTh COCTaB AaTOMHBIX SIEp M PACHPENEICHUE 4YHCIa JJIEKTPOHOB 110
ANEKTPOHHBIM CJIOSM aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX [IEPHOJOB IIEPUOJIUYECKOMN CUCTEMBI, a
TaK)Ke KaJaus U KaJIbLUs;

* pa3nuy4aTh BHJIbI XMMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO HOJSPHYIO, KOBAJCHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh 3JEKTPOHHO-WOHHBIE (OPMYJIBl BEIIECTB, OOPAa30BaHHBIX XHUMHUYECKHUMHU
CBSI35IMM Pa3HOTO BUAA,

* BBISIBJISITh 3aBHCHUMOCTbH CBOWCTB BELIECTB OT CTPOEHHSI MX KPUCTAJUIMUECKUX PEHIETOK:
VOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE OJJIEMEHThl M HMX COEAUHEHHUS Ha OCHOBE IOJIOKEHUS
3JIEMEHTOB B MEPHOAMUYECKON CHCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAYEHHE MEPUOANYECKOrO0 3aKOHA H
NepUOIMYECKOll cucTeMbl XHMMUYeckux diemeHToB [I. V1. MenneneeBa; * OOBACHATH CYTh
XUMHUYECKUX MPOIECCOB U UX MPUHLIMIUAIBHOE OTINYHE OT PUINUECKUX;

* Ha3bIBATh IPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUUECKUX PEAKIINM;

* YCTaHABJIMBATh MPUHAAJICKHOCTh XUMUYECKOM peakliiy K ONpe/IeIEHHOMY TUITY 110 OTHOMY
U3 KIacCU(UKALMOHHBIX TNPHU3HAKOB: 1) M0 YUCIYy M COCTaBY HCXOJHBIX BELIECTB U MPOAYKTOB
peaknuu (peakiuu COCIUHEHHS, PA3JIOKEHUs, 3aMelIeHus] U OOMEHa); 2) 10 BBIACICHUIO WIIH
MOTJIOLIEHUIO TEIJIOTHl (pEakUMU D3K30TEPMUYECKHE M HIHAOTEPMHUUYECKHE); 3) MO HM3MEHEHHIO
CTETEeHEeW OKUCIICHUS XMMUYECKUX 3JIEMEHTOB (pEakluu OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIE); 4) IO
00paTUMOCTH Tpoliecca (peakiuy oopaTuMble 1 HEOOpaTUMBIE);

* COCTaBISATh YPABHEHUS DJIEKTPOJUTHYECKOM JUCCOLMAIMU KHUCJIOT, WIEI0YEH, COJeH;
MOJIHBIE U COKpAalIEHHbIE HOHHBIE YpPAaBHEHMsS peakUui oOMeHa; ypaBHEHHS OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUH;

* IPOTHO3UPOBATh MPOAYKTHl XUMHMUYECKHX peakiuil 1mo (opmyiaaM/Ha3BaHUSAM HCXOIHBIX
BELIECTB; OINPEIESATh HCXOIHbIE BELeCTBa MO (opMysiaM/Ha3BaHUSAM MPOAYKTOB PEaKIINH;

* COCTaBJISITh YpaBHEHMS pPEaKLUH, COOTBETCTBYIOIIMX IOCIEI0BATEIBLHOCTH («IIETOYKEY)
MpeBpaLICHUI HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBIISITD B IIPOIIECCE DKCIIEPUMEHTAa NPU3HAKH, CBHUJETENBCTBYIOUIME O MPOTEKaHUU
XUMHYECKON PEaKInu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU [10JIEH PAaCTBOPEHHOIO BEILIECTBA;

* OIIPENENATh XapaKTep Cpenbl BOMHBIX PACTBOPOB KHUCIOT M INEIOYEH IO W3MEHEHHIO
OKpPAaCKH UHJIUKATOPOB;
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* IPOBOJUTh KAUYECTBEHHBIE pEAaKLUH, MOATBEPKAAIOIINE HAIWYUE B BOJHBIX PacTBOpPax
BEIIECTB OTAEIbHBIX HOHOB

* OIIPENENATh IPUHAUIEKHOCTh HEOPraHMYECKMX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIaCCOB/TPYIII: METAJJIbl U HEMETAJLIbI, OKCU/IbI, OCHOBaHMsI, KUCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIbI BEIIECTB 110 MX Ha3BAHUSM;

* ONpPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BELIIECTBAX;

* COCTaBJIATh (OPMYJIBI HEOPraHWYECKHX COCIMHEHMH IO BAJCHTHOCTSM M CTEMEHSIM
OKHCJICHHs 3JIEMEHTOB, a TAaKXKe 3apsAJaM HMOHOB, YKAa3aHHBIM B TaOJMIE PAaCTBOPUMOCTU KHUCIOT,
OCHOBaHUI U COJICH;

* OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHUs (U3NYECKUX U XHUMHUYECKUX CBOMCTB MPOCTBIX
BEIIECTB (METAJUIOB M HEMETAJUIOB) M MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMU BTOPOTO H
TPEThEro MepHoOB;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOICTBA, XapaKTEPHBIC JJIsI TPYMI OKCHAOB: KHUCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XHMMUYECKHE CBOWCTBA, XapaKTepHble JUIsI KaKIOro U3 KJACCOB
HEOPraHUYEeCKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJIEH;

* IPUBOJIUTH IIPUMEPHI PEAKLIMM, TOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA HEOPIaHUYECKUX
BEIIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH U COJIEH;

* OIIPENENATh BEUIECTBO-OKUCINUTEIb U  BEIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUAX;

* COCTaBJIATh OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIN OanaHC (A7 H3Y4YEHHBIX peaklMid) Mo
IIPEUIOKEHHBIM CXeMaM PEeaKLnid;

* IPOBOJUTH JIaDOPATOPHBIE OMNbBITHIL, MOATBEPXKJIAIOLIUE XUMHUYECKHUE CBOMCTBA OCHOBHBIX
KJIAaCCOB HEOPIaHUYECKHX BEILECTB;

IlIpeomemnvimu pesynomamamu uzyueHus npeomema «Xumua» ¢ 9 Kuacce agnaomca
cneoyrouue yMeHuA:

1. B no3nasamenvHotl cghepe:

* J1aBaTh ONpPEJIEICHUs] U3YUYECHHBIX NMOHATUN: BEIIECTBO (XMMHMUYECKHUN 3JIEMEHT, aTOM, HMOH,
MOJIEKYJIa, KPUCTAJLIM4YeCKasi PELIETKa, BEIIECTBO, MPOCTHIE M CIIOKHBIE BEIIECTBA, XMMHYECKAsS
(dopMyna, OTHOCUTENbHAs aTOMHAas Macca, OTHOCUTEIbHAs MOJEKYJISIpHAas Macca, BaJEHTHOCTb,
OKCHUJIbl, KHCJIOTBI, OCHOBaHHUS,  COJH, aM(pOTEpPHOCTb, WHAMKATOp, NEPUOJUUECKUIl 3aKOH,
nepuoauyuecKkas  cuUcTema,  INepuoAuueckas  TabmuIa,  W30TOMbI,  XUMHUYECKass  CBS3b,
3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIEHUS, HJIEKTPOJINT); XUMUYECKas peakius (XHUMHUYecKoe
ypaBHEHHE, TEHETUYecKas CBsI3b, OKUCIEHHE, BOCCTAHOBIIEHUE, AIEKTPOJIIUTUYECKAS TUCCOLIMALuS,

CKOpPOCTh XUMHUYECKON peaxIumn);
* OIUCBIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO MPOBEIECHHBIE SKCIIEPUMEHTHI, UCTIONb3YS IS
3TOrO €CTECTBEHHBII (pycckuii, POIHO¥A) SI3BIK u SI3BIK XUMUU;
* ONHKCHIBaTh U PA3INYaTh U3YUYEHHBIE KJIACChl HEOPTAaHUYECKUX COEIMHEHUM, MPOCThIE U CIIOKHBIE
BELIECTBA, XUMHYECKHE peakuuu;

KJIacCU(PUITUPOBATH HU3y4YECHHBIE 00BEKTHI u SIBJICHUS;
© HaOJI0JIaTh JIEMOHCTPUPYEMBIE M CAMOCTOSITENIbHO MPOBOAMMBIE OIBITHI, XUMHUECKUE pPEaKIUH,
MIPOTEKAKOIINE B Ipupoje u B ObITY;

© JIeTIaTh BBIBOJBI U YMO3aKIIOUEHUS U3 HAONIOJCHUN, U3YYCHHBIX XUMHYECKUX 3aKOHOMEPHOCTEH,
IIPOTrHO3UPOBATH CBOIiCTBa HCHU3YUCHHBIX BCEIICCTB II0 AHAJOTHWH CO CBOMCTBaMU HN3YUYCHHBIX;
* CTPYKTYPHPOBaTh M3yYEHHBIH MaTepUal U XUMUYECKYIO MH(OpPMAIHIO, MOJYYCHHYIO M3 JAPYTUX
HUCTOYHHKOB,

* MOJICIMPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOTO — TPETHET0 MEPHOAOB (B paMKaX U3yUCHHBIX
nonoxxenui Teopun  D. Pesepdopaa), ctpoeHre mpoCTERIITUX MOJIEKYIT.

2. B yennocmno-opuenmayuonnoii cpepe:
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AHAIM3UPOBATh M OLIGHWBATh TMOCIEACTBHS JJs OKPYXKAIOIIeW cpeasl OBITOBOM
MIPOM3BOJICTBEHHON JCSATEIIBHOCTH YEJIOBEKA, CBA3aHHOM ¢ MepepaboTKON BEIIECTB.

3. B mpyoosoii chepe:
* POBOJIUTH XUMHUYECKUH IKCTICPUMEHT.

4. B cghepe b6ezonacnocmu dcusHeOessmensbHOCmu.

* OKa3bIBaTh IICPBYIO IIOMOIIb IIPHU OTPABJICHHUAX, OXOrax M APYIruxX TpaBMaxX, CBA3aHHBIX C

BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoxa OcHognbwie euowl deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsa aHue
00opyoosa
RHUA
uenmpa
«Touka
Pocmay
Beeoenue (5u) | 1.1lpeomem xumuu. | Cnymanue oObSICHEHUN YUUTENS.
Bewecmaa. CamocrosiTenbHas paboTa ¢ yueOHUKOM.
OO0BbsicHeHHE HAOIIOJAEMBIX SIBIICHUM.
2.1,
pespaentii PaboTa ¢ pa3maTOYHBIM MaTepUaIOM.
geujecms. Ponv C N
TymaHue OObSICHEHUN YUUTEs.
XumMuu 8  JHCUZHU
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
Yen06eKd.
3. Kpamxuii  ouepx | Cnymanue oObICHEHUN YUUTEIIS.
ucmopuu pazsumus | CamocTosiTeNbHas padoTa ¢ yUeOHUKOM.
Xumuu. Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.
4.11CXD J[.U. | Cnymianue oObsICHEHUN yUUTETIsI. JaTauk
Menoeneesa. 3naxu | CamoctosiTenbHast padoTa ¢ y4eOHUKOM. | BBICOKOM
XUMUYECKUX Pabora ¢ Tabnuueit Menzaeneesna. TeMIEepaTyp
9/1eMEeHmMO8. Pabota ¢ kapToukamu. b, JlaTumk
TEMIIepaTyp
BI
TUIATUHOBBIIN
5. Xumuueckue
Amnanuz popmyi.
Gdopmynwl.
Omuocumenvuas Pemenre TeKCTOBBIX KOJMYECTBEHHBIX M
AmoMHasL 1 | KaUeCTBEHHBIX 3aj1ad.
MONEKYIAPHAS CJ'IYHIaHI/Ie 00BsICHEHUH YUUTEIIA.
Maccei. Pabora B mapax.
Pabora B rpynmnax.
Amomnt L Ocrosnvie PaboTa ¢ pa3aTOYHBIM MaTepUAJIOM. I[aTqHKU
XUMUYeCKUx | ceeoenus °|c . BBICOKOM
JyIIaHue OObSICHEHHI YIUTEIIS. .
HEMERI 06 CIpOCHUL AMOMOG. | CavocTosTenbHAS paboTa ¢ y4eOHHKOM. reMneparyp
(8u) Hszomonul. bl, JlaTumk
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TEMIIepaTyp
bI

TJIATUHOBBIN
2. Cmpoenue | Cnymanue oObICHEHUN YUUTEIIS.
9NeKMPOHHBIX CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
obonouex amomos. | Pabota ¢ Tabnuueit Menneneesa.
Hzmenenue uucna | Pabora c kapToukamu.
91EeKMPOHO8 Ha | Pabora B mapax.
BOYV. PaboTa B rpynmax.
3. Hounas ceasv. Cnyumanue oObsICHEHUH yunuTens.
Pemenuie mocraBieHHBIX 3a/1a4.
Pabora ¢ yaeOHUKOM.
Pa6oTa B mapax.
Pabora B rpynmnax.
4. Cnymianue oObACHEHUN yUUTEs.
Bzaumooeiicmeue Pabota ¢ Tabnuueit Menpaeneesa.
amomos Pemenune 3agau.
971eMeHmos- PaGota B mapax.
HeMemanios Pabora y nocku.
Mmedxncoy coboll.
5. Kosanenmmnas
Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
XUMUYECKAS! CEA3b. .
Cnymanue oObsICHEHUI yunuTesl.
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
6. Memannuuecxas
PaboTa ¢ pa3naro4HbiM MaTepraIoM.
XUMUYECKAs! CB53b. .
Crnymanue oObsICHEHUI yUnTeNs..
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
7. Obobwenue u | Pabota B mapax.
cucmemamuszayus | Paborta B rpymnmax.
SHAHUL . Pemenune 3anau.
[TpoBepka moTydeHHBIX 3HAHUH.
ITonroToBKka K KOHTPOJIBHOM paboTe.
8. Konmponvnas Pemenue 3a1anuii KOHTPOILHON PabOTHI.
paboma Ne |.
Ilpocmut 1. Ilpocmuie aTYuK
pocmble p Pabota ¢ pa3naTouyHbIM MaTepHAIOM. A .
semecmea (7 | sewecmsa - N BBICOKOM
Crnymanue oObsICHEHUI yuuTensl.
y) Memaibl u TEMIIEPATYyP
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
HeMemaJbi. b, Jlarumk
AHanmu3 ommooK.
Ananus . TEMIEpaTyp
. AHann3 KOHTPOJIBHOH paboTHI.
KOHMPObHOU Bl
Pabora Hag ommoOkamMu. .
pabombi. TUTATUHOBBIN
Pemenue 3anau.
— HW3MepeHue
TEMIEpaTyp
Bl TIEPEX0JIOB
AITOTPOTTHBI
X
Mo UKaIH
71 Cephl;
U3MEpPEHHNE
TeMIeparyp
bl TLJIABJICHUS
BEIIECTB.
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2. Konuuecmeo
seujecmad.

Anamuz Gopmyi.

Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3aJ1a4.
Crnymanue oObsICHEHUH yUnTENsL.

3. Pewenue 3a0au .

Ananuz ¢popmyit.

Pemienue TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3aJ1a4.
Crnymanue oObsICHEHUH yUnTeNsl.

4. Monspnouii
obvem 2a308.

Ananuz ¢popmyit.

Pemienue TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3aJ1a4.
Crnymanue oObsICHEHUH yUuTesl.

5. Pewenue 3a0au.

AHanu3 ¢hopmyIL.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 33J1a4.
Crnymanue oObsICHEHUH yunuTesl.

6. Ob6odowenue u

Pa6oTa B mapax.

cucmemamuszayusi | Pabora B rpymnmnax.
3nanui no eonaee | Pemenune 3amad.
«IIpocmoie IIpoBepka noJIy4eHHBIX 3HAHUM.
sewecmeay. IToaroToBka K KOHTPOJIBHOMU paboTe.
7. Kommponvnas | Pemenue 3a1anuii KOHTPOJIBHOU PaOOTHI.
paboma Ne 2.
Coeounenun | 1. Cmenens | Crymianue OObsICHEHUH yUnuTeNs.
xumuueckux | oxucaenus. Ananuz | CamocTosTenabHas paboTa ¢ yueOHUKOM.
371eMEeHM 08 KOHMPOAbHOU Pabota ¢ TaGnuneit Menpaeneena.
(15 u). pabombi. PaboTa ¢ kapToukamu.
2. Baocueriwue
PaboTa ¢ pa3aTOYHBIM MaTepUaJIOM.
KAaccvl  OUHAPHBIX .
. Crnymanue oObsICHEHUH yunuTeNsl.
coeOuHeHull .

CamocrosiTenpHas paboTa ¢ yueOHUKOM.

3. Ocnosanusl. P Hatuuk pH
aboTa Cc pa3gaTOYHbIM MaTEPUAJIOM.
Cnymianue oObSCHEHUN yUUTes.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
4. Ob6obwenue u | PaboTa c pa3gaTOuHBIM MaTEPHATIOM.
cucmemamu3zayus | Pemenue 3anau.
3HAHUIL. 3aKkperneHue 3HaHuil 110 TEME.
5. Kucnomur. Crnymanue oObsICHEHUI yuuTes. Hatuux pH
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTbéop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
6. O6o6wenue u | PaboTa ¢ pa3gaToyHbIM MaTepUAIOM.
cucmemamuszayus | Pemenue 3anau.
SHAHU. 3akperieHue 3HaHUM 110 TEME.
7. Coau. Crnymianue oObSCHEHUN yUUTES. Hartuuk pH

CamocrosiTenpHas padoTa ¢ yueOHUKOM.
OTéop u cpaBHEHHE MaTepuana IIo
HECKOJIbKUM HCTOYHHUKAM.
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8. Obodbwenue u

PaboTa ¢ pa3naTOYHBIM MaTepUaIOM.

cucmemamuszayusi | Pemenue 3anad.
SHAHUII. 3akperieHUue 3HaHUM 110 TEME.
9. Obobwenue u | PaboTa ¢ pa3gaTOuHBIM MaTEPHATIOM.
cucmemamuszayusi | Pemenue 3anad.
3HaHUUl 06 | 3akperuieHue 3HAHUI 110 TeMe.
OCHOBHBIX KIACCAX
HeOP2aHUYeCKUX
sewecms.
10.

PaboTa ¢ pa3naTOYHBIM MaTEpUAIOM.
Kpucmannuueckue N

Crnymanue 0ObsICHeHUH yUuTesl.
peuemxu.

CamocrosiTenpHas paboTa ¢ yueOHUKOM.
12. Yucmuie | Cnymanue 0ObSICHCHUN YIUTENS.

geuecmea U cCmecu.

CamocrosiTenpHas paboTa ¢ yaeOHUKOM.
OT1bop M cpaBHeHHE MaTepuaiga IO
HECKOJIBKMM UCTOYHHKaM.

13. Maccosas u
Amnamus gopmyi.
obvemHnas oonu
KOMNOHEHMO8 Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
cmecu. Ka4eCTBEHHBIX 3a/1ay.
Crnymanue oObsICHEHUH yUuTesl.
14. Pacuemei,
Amnamus gopmyi.
CBA3AHHbIE c

noHAMUEM «O0JIAN.

Perrenne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 33J1a4.
Crnymanue oObsICHEHUH yUuTeNsl.

15. Kommponvuas

Pemenue 3a1anuii KOHTPOILHON PaOOTHI.

paboma Ne 3.
H3menenus, 1. Dusuueckue
Pabora ¢ pa3aTouyHbIM MaTepHaIoM.
npouUCxo0awU | A6NEHUS 6 XUMULU. .
Cnymianue oObCHEHUN yUUTes.
e c | Ananus
. CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
eewjecmeamu | KOHMPOIbHOU
(12 u). pabomul.
2. Xumuueckue | Cnymanue oObsICHEHUN YUUTEIs.
peaxkyuu. CamocTrosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ™ cpaBHeHHE MaTepuajga IO
HECKOJIbKUM HCTOYHHUKAM.
3. Xumuueckue | CnymaHue 0ObSICHEHUN YUUTES.
VPAasHeHUsL. CamocrosTenbHas paboTa ¢ yueOHUKOM.

OTtbop ¥ CcpaBHEHHE Marepuaia I0
HECKOJIbKUM MCTOYHHUKAM.

4. Pacuemwvr no
Ananuz popmyit.
XUMUYECKUM
YPaeHeHusIM. Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3aJ1ad4.
Crnymanue 00bsICHeHHI yUUTEsl.
5. Pacuemwvr no
Ananuz ¢popmyit.
XUMUYECKUM
YPABHEHUSIM. Pentenne TEKCTOBBIX KOIWYECTBEHHBIX U

KaueCTBEHHBIX 3a]1a4.
Crnymianue oObSICHEHUN YIUTEII.
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6. Peaxyuu

PaboTa ¢ pa3maTo4HBIM MaTepUaIOM.

DA3N0ACEHUSL. C .
JylIaHue OObSICHEHUN YIUTEIIS.
CamocTosaTenbHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3aTouHbIM MaTepHaIoM.
coeouHeHus. .
Crnymanue 0ObsICHeHUH yUuTesl.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymanue oObsICHEHUN yUUTES.
3ameuyeHusl. CamocrosTenpHas paboTa ¢ yueOHUKOM.
OTbéop u cpaBHEHHE MaTepuana Io
HECKOJIbKUM MCTOYHHUKAM.
9. Peakyuu | Cnymanue oObSICHEHUH YIUTEN.
obmeHna. CamocrosTenpHas paboTa ¢ yueOHUKOM.
OTbéop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
10. Tunw
Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
XUMUYECKUX .
g Cnymanue oObsICHEHUH yunuTesl.
peaxkyuil Ha
. CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
npumepe  C8olcme
800bl.
11. Ob6obowenue | Pabota B mapax.
3HaHuti no meme | Pabora B rpynmax.
«H3menenus, Pemenne 3anau.
npoucxooawue ¢ | IlpoBepka moaydeHHBIX 3HAHUIM.
gewecmeamuy. [ToaroToBka K KOHTPOJIBHON paboTe.
12.  Koumponvnas | Pemenue 3agaHnit KOHTPOJIbHOM pabOTHI.
paboma Ne 4.
Ilpocmeiiwmue | 1. Ilpakmuueckas
p P HabOmronenune 3a JIEMOHCTpPAIUSIMU
onepayuu ¢ | paboma MNel. yumTeNs
TIpuemuvl ' .
?emecmeaM% g O0BgacHeHne HAOIIOAAEMBIX SIBJIEHUM.
X. Yeck obpawenus c
umuteckuu paty [TocTaHOBKA OMBITOB ISl IEMOHCTPALUH
npaKmukym) |1a00pamopHbvim KIacCy
(5 u). 0060py008aHUEM. '

Brinonaexnue HpaKTquCKOﬁ pa60TBI.

2. Ilpakmuuecxas JaTauk
HaOmronenune 3a JEMOHCTPALUSIMU
paboma  Ne2 TeMIIepaTyp
YUUTESL.
Habnrwooenue 3a N Bl
N . OO0bsicHeHne HaOIIOJaeMBIX SIBJIEHUH. .
eopsyetl ceedoll. TIJIATHHOBBIM
[TocTaHOBKa OMBITOB AJIsI IEMOHCTpAIIUU
KJ1accy.
BrimonHeHne npakTu4eckoil paboThl.
3. Ilpakxmuueckas Jatauk
HaOmronenune 3a JIEMOHCTpPAIUSIMHU .
paboma  Ne3 BBICOKOM
YUUTEIS.
Ananuz nousol u N TEMIIEPATYP
OO0OBsicHEHNE HAOTIOAAEMBIX SIBJICHUM.
800bL. bl, JlaTumk
[TocTaHOBKa OMBITOB AJII IEMOHCTPAIIUU
TEMIIEPATyp
KJ1accy.
N bl
BrimonHeHne npakTu4eckoil paboThl. .
IJIATHHOBBII
—U3MepeHne
TEMIIEPATyp
bl B
mporiecce
oOydeHus
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npreMam
BbIITAPUBAHU
s BOJBI W3
o0pa3ioB
TIOYBBI.
Haruux pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
nokasareJst
BBITSKKH
pacTBopa
TIOYBBI

4.  Ilpaxmuueckas
paboma  No4
Ipuznaxu
XUMUYECKUX
peaxyuil.

HaGmonenue 3a
YUUTEIIS.
O0BgcHeHne HAOIIOAAEMBIX SIBJICHUM.
[TocTaHOBKA OIBITOB IS JIEMOHCTpAIIUU
KJ1accy.

BrinoaHeHHE MpakTHYECKOM padoThI.

JIEMOHCTpaIUsIMU

Jatuuk
BBICOKOU
TeMIepaTyp
b, JlaTumk
TeMIeparyp
bl
IUIAaTUHOBBIM,
Jarunk pH —
MPU3HAKHU
peaKuuu o
W3MEHECHUIO
cpenbl
(peakuus
HEUTpaIn3an
17049

5. Ilpaxmuueckas
paboma Nos.
Ilpucomosnenue
pacmeopa caxapa u
pacuem ezo
maccosoii  0oau 6
pacmsope.

Habmronenue 3a
YUUTEISL.
OO0OBbsicHEHNE HAOTIOAAEMBIX SIBJICHUH.
[TocTaHOBKA OIBITOB JJISI JIEMOHCTPAITUU
KJ1accy.

BrimonHenune npakTuyeckoil paboThl.

JACMOHCTpalluAMU

ONEKTPOHHBI
e BECHI,
Habop
naboparopuu
I'nA

Pacmeopenue.
Pacmeoppr.
Peakuyuu
UOHHO20
oomena.
Okucnumensvn
0-
eoccmanoeum
ebHble
peaxyuu(1l

)

1. PacmeopeHnue.
Pacmeopumocms
seuecms 6 sooe.

Pabota ¢ pa3gaTouHBIM MaTEpHATIOM.
Cnymianue oObCHEHUN yUUTes.
CamocTtosTenbHas paboTa ¢ y4eOHUKOM.

2. 3JIC. OcnosHvie
nonoscenus TOJ[

PaboTa ¢ pa31aTOYHbIM MaTepUAJIOM.
Crnymanue oObsICHEHUH yunuTesl.
CamocrosiTenbpHas paboTa ¢ yueOHUKOM.

3. Honnvie
VPABHEeHUsL.

Ananuz ¢popmyit.

Jatuuk
BBICOKOU
TeMneparyp
b, JlaTunk
TeMneparyp
bl
TUTAaTHHOBBIM
- o
TOPEHUIO
CKa3zaHo
BBIIIIC,
Haruuk pH —
npu
U3y4YECHUHU
KHUCJIOT u
OCHOBaHMUM
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Pemrenne TEKCTOBBIX KOJIMYECTBEHHBIX M

(cpena

pactBopa).
KaueCTBCHHBIX 3a/1a4.
. Jatauk
Crnymanue 00bsICHeHUH yUuTesl.
AIIEKTPOIPOB
4.. Kucnomovl, ux
Pabota ¢ pasgaTOYHbIM MAaTCPUATIOM. OJHOCTH -
Kraccuguxkayus  u .
9 Crnymanue 0ObsICHeHUH yUuTesl. M3y4eHHUE
ceoticmaa.
CamocrosrenbHas paboTa ¢ y4eOHUKOM. | IpOBOIMMOC
5. Ocnoesanus, ux TH
p Pabota ¢ pa3iaTouyHbIM MaTepHAaIOM.
Kiaccuguxayus  u .
. 4 Cnymanue oObsICHEHUH yunuTeNsl. pacIBopos
ceoticmaa.
CamocTosaTenbHas pabota ¢ y4eOHUKOM.
6.  Oxkcuowi, ux | Cnymanue oObSICHEHUN YUUTEIS.
knaccugpuxayuss  u | CamocrosTenbHas paboTa ¢ y4eOHMKOM.
ceolicmea. Otbop W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHKAM.
7. Conu, ux | Ciymanue oObsICHEHUH yunuTesl.
knaccugpuxayusa u | CamocrosiTenbHast paboTta ¢ yaeOHUKOM.
ceolicmea. Or6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHKAM.
8. I'enemuueckas P
aboTa ¢ pa3aTOYHBIM MaTEPHATIOM.
CB513b MeHCOY .
Crnymanue oObsICHeHUI yUnuTeNsl.
Kaaccamu
CamocTtosTenpHas padoTa ¢ y4eOHUKOM.
sewecms.
9. Oxucnumenvro- | CnymaHue 0ObSICHEHUN YUUTENS.
soccmanogumenvr | CaMmocTosiTenbHast paboTa ¢ yaeOHUKOM.
ble peakyuu. Or6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.
10. Obobwenue u | Pabota B mapax.
cucmemamuszayusi | Pabora B rpymnmnax.
3nanull no meme « | Pelllenne 3amad.
Pacmeopenue. [IpoBepka moNy4yEeHHBIX 3HAHUM.
Pacmeopur. [ToarotoBka K KOHTPOJIBHOM paboTe.
Peaxyuu  uonnoco
oomena. OBP».
11.  Koumponvnasa | Pemienue 3a1aHuii KOHTPOJIBHON pabOTHI.
paboma Ne 5
Ceoiicmea 1. Tlpakmuueckas
P HaoOmronenune 3a JIEMOHCTPALUSIMU
anekmpoaumo | paboma  Ne 6.
YUUTEIS.
6 Honnvie peaxyuu. .
. OO0bsicHeHNE HAOIIOJaEMBIX SIBJICHU.
XUmMuyecKuii
¢ [TocTaHOBKA OMBITOB AJISI IEMOHCTPAIIUU
NPAKMUKyM) 1ace
4 V" .
BrimonHeHne npakTu4eckoil paboThl.
2. Ilpakmuueckas Jatuuk
HaOmronenune 3a JEMOHCTPAIUSIMU
paboma  Ne 7. TeMIIepaTyp
YUUTEIS.
Yenosus o bl
OO0OBsicHEHNE HAOTIOAAEMBIX SIBJICHUM. .
npomexanus TUTATUHOBBIN
[TocTaHOBKa OMBITOB AJISE IEMOHCTPAIIUU
XUMUYECKUX
g KJ1accy.
peakyuil  MenHcoy .
BrimonHeHne npakTu4eckoil paboThl.
pacmeopamu

INEKMPOIUMO8 00
KOHYA.
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3. Ilpaxmuueckas Hatuuk pH
Habmionenne  3a  1eMOHCTpanusiMu
paboma  Ne 8.
8 YUUTEIS.
Ceoticmea xucaom, o
OO0bsicHeHNE HAOIIOJaeEMBIX SIBJICHUN.
OKCUO08, I
. . OCTAHOBKA OIIBITOB IS JIEMOHCTpAIlUU
OCHOBAHULL U conel.
KJ1accy.
BeInonHenue npakTHYecKon paboThlI.
4. Ilpakxmuueckas
HabGmionenne  3a  JIeMOHCTpalusiMu
paboma  Ne 9.
YUUTEISL.
Pewenue .
OO0bsicHeHrEe HAOIIOaEMBIX SIBJICHUN.
IKCNEPUMEHMANBH |
OCTAHOBKA OIIBITOB IS JIEMOHCTpAIUU
bIX 3a0aH.
KJ1accy.
BeInonHenne npakTHYecKon paboThlI.
3akniouenue | 1.0600wenue u | Pabota B mapax.
(4u) cucmemamuszayusi | Pabora B rpymnmnax.
3HAHUU no | Pemenne 3amay.
yuebnuxy xumuu 3a | [IpoBepka mory4eHHbIX 3HAHUM.
8 knacc. IToaroToBka K KOHTPOJILHOM paboTe.
2.0000uenue u | Pabora B mapax.
cucmemamuszayusi | Pabora B rpymnmnax.
3HaHUU no | Pemenue 3anad.
yuebHuky xumuu 3a | [IpoBepka moly4yeHHBIX 3HAHUH.
8 knacc. [ToaroToBka K KOHTPOJIBHON paboTe.
3. Hmoeosas | Pemenune 3aqannii KOHTPOJIbLHON paOOTHI.
KOHMPOTIbHASL
paboma no xumuu
3a 8 knacc.
4. Ananuz | AHaIu3 omMoOOK.
KOHMPOIbHOU AHaan3 KOHTPOJIbHOM paboThI.
pabomvl. Paboma | Pabota Haa omuOKaMu.
HAO owubKaMu. Pemenue 3anay.
Crnymanue oObsICHeHHI yUnTeNsl.
9 KUIACC (68 YACOB)
Hazeanue Tema ypoxa. OcHogHbie 8uobl Hcnonwv3zos
pazoena, oesamenvHocmu anue
KoJluuecmeo ooyuarowuxcs 0oopyooea
qyacoe HuUus
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Crnynianue 0ObsICHEHUN YUUTETIS.
xapakmepucmu | xumuyecxkozo snemenma | CamocrositeibHas  pabora ¢

Ka XumMuueckux
nemenmos (4

y).

Ha  OCHOBAHUU
NOJIOMHCEHUS
Ilepuoouueckoti
cucmeme 1.
Menoeneesa.

€20 | yaeOHUKOM.

6 | PabOora ¢ Tabmuneit Menaeneena.
Pabora ¢ kapToukamu.
u.
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2. Xapaxmepucmuka
XUMUYECKO20 dNleMeHmda

HA  OCHOBAHUU €20
NOJIOHCEHUS 8
Tlepuoouueckoii
cucmeme 1. u
Menoeneesa.

Cnymiaavie 00bsICHEHUN YUUTETIS.
CamocrosiTennbHas ~ pabora ¢
Y4eOHHKOM.

Pabora c Tabnumeit Menaeneena.
Pabota ¢ kaproukamu.

3. Xapaxmepucmuka

Cnymianue oObSICHEHHH yIUTEIIS.

xumuyeckozo snemenma | CaMocTosiTenbHas ~ pabora ¢
no KUCIOMHO- | YICOHUKOM.
OCHOBHbIM ceoticmeam | Pabora ¢ Tabimueid Mederneesa.
obpazyemuix um | Pabota c kapToukamu.
COeOUHEeHULL.
4. Ilepuoouueckuii | Cnymanvue 0ObSICHEHUN YUUTENS.
3aKOH u | CamocrosiTenbHass ~ pabota  C
Ilepuoouueckasn y4€OHUKOM.
cucmema xumuyeckux | Pabora c tabimueii Menesneesa.
onemenmos  J[. M. | PaboTa c kKapTOUKaMu.
Menoeneesa.
Memannwt (13 | 1. Ilonoowcenue | Ciyiianue OObsICHEHUH yUnTENsL.
u) Memannos 6 | CamocTosiTennbHast ~ pabora ¢
Ilepuoouueckoii y4€OHUKOM.
cucmeme Pabora c Tabauueit Mennueneesa.

Jl.U.Menoeneesa u
CmMpOoeHue ux amomos.

Pabora ¢ kaproukamu.

2. Xumuyeckue Jataux
. Pabota c pa3iaTOYHBIM
ceoticmea Memalios. TEeMIEPaTypPhl
MaTepuaIoM. .
. TTATHHOBBIH
Crnymanue 0ObsICHEHUH yuuTensl.
CamocrostenbHas  pabora ¢
y4eOHUKOM.
3. Ilonyuenue | Cnymanue oObSICHEHUH yuuTeNs.
memannos.  Kopposus | CamoctosrensHass  pabota ¢
Mema’nos. y4eOHUKOM.
Otb6op W cpaBHEHHE Marepuasa
110 HECKOJIbKUM HCTOYHHMKAM.
4. ]enounvie | Crymanue 0ObsICHEHUN YUUTETIS. Jatunx
Memanol. CamocrosTenbHas ~ paboTa ¢ | TeMmeparypsl
y4eOHHUKOM. TTATHHOBBIH
Ot6op W cpaBHEHHE Marepuaia
110 HECKOJIbKUM HCTOYHHKAM.
5. Il]enounvie | Pemenne 3amay.
Memannvl. PaboTa mo kapToukam.
Pemenue XAMUYECKHAX
YpaBHEHUM.
6. Bepunnuu, mazHutl u
Pabota C pa3aaToYHBIM
wenoyHozemenvhble
MaTepHaIOM.
Memannvl. .
Crnymianue oObSCHEHUN yIUTEs.
CamocrosiTennbHass ~ paboTa €
y4eOHUKOM.
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7. Bepunnuu, macHuu u

Penrenne 3amau.

WenouHo3emMenbHble PaboTa o xapToukam.

Memannl. Pemenne XUMUYECKUX
YPaBHEHUM.

8. Antomunuil. P

abora c pa3laTOYHBIM

MaTepHaIOM.
Cnymanue oObsICHEHUH yunuTensl.
CamocrostenbHas  pabora ¢
y4E€OHUKOM.

9. Anromunuil.

Penrenue 3amau.
Pabora o kapToukam.

Pemenune XUMUYECKUX
YpaBHEHUM.

10. Kene3o. Cnymianue oObACHEHUN yUUTEs.
CamocrositennbHass ~ pabota €
Y4eOHUKOM.
OO0vbsicHeHne Ha0JII0JaeMbIX
SIBJICHUU.

11. 3akpennenue u | Pabota B mapax.

cucmemamu3ayusl Pabora B rpymnmax.

3Hanull no enase nepsou | Pemenue 3amad.

«Memannvi». [TpoBepka moy4yeHHBIX 3HAHUH.
IlogrotoBka K  KOHTPOJIBHOM
pabore.

12. Konmponvnas | Pemienue 3agaHuil KOHTPOJIBHOM

paboma Nel | paGoThbl.

«Memannov».

13. Ananuz | AHanu3 omuoOoK.

KOHMPOAbHOU pabomsl. | AHaIN3 KOHTPOJIBHON paOOTHI.

Pabora Hag ommoOkamu.
Pemnrenne 3amau.
Crnymanue oObsICHeHHI yUuTeNsl.

Cesoiticmea
Memasios u ux
coeounenull
(Xumuueckuii
npakmukym)(3

y).

Ipaxmuuyeckas paboma
Nel.  Ocywecmenenue
Yenouku  XuMUYECKUx
npespawjeHu.

Habnronenue 3a
JIEMOHCTPAIMSIMH YIHTEJIS.

O0OBbsicHEHHE Ha0JII0JaeMBIX
SIBIICHUM.

ITocTanoBka OITBITOB JUIS
JIEMOHCTPAINH KJIACCy.
Brimonnenue MPAKTUYECKOU
paboTHI.

JlaTuuk
BBICOKOH
TEeMIIepaTyp bl,
Jatuuk
TEeMIIepaTyp bl
MIATHHOBBIA —
HU3MEPEHUE
TEeMIIepaTyp bl
Mepexo0B
AJUTOTPOIHBI X
MoauduKay u
CEpBIL;
U3MEPEHHUE
TEeMIIepaTyp bl
IUTABIICHUS
BEILIECTB.
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Ilpakmuuecxas paboma
Ne2.  Ilonyuenue u
ceolicmea  CoeoOUuHeHull

HaOmronenune 3a
IIGMOHCTpaLII/ISIMI/I yLII/ITeJ'DI.

OO0bsicHeHHE HaOJIFOJaEMBIX

Memaios. N
SIBIICHUM.
ITocTtanoBska OIIBITOB ISt
JIEMOHCTpAIINH KJIACCy.
Bremosanenue MPaAKTUYECKOM
paboTHI.

Ipaxmuueckas paboma

P p HaOmronenue 3a

Ne3.

ACMOHCTpalUAMU YUUTCIIA.

DKcnepumerHmanbHvle
OO0bsicHeHHE HaOJIFOJaEMBIX
3a0ayu no N
SIBJICHU .
PACNO3HABAHUIO u
[TocranoBka OTIBITOB TUIS
NONYYEeHUI0 euecms.
JIEMOHCTpAINH KJIACCy.
Brimonnenue MPAKTHYECKOMN
paboTHI.
Hememannwt 1. Hememannovr: amomur | Cinymanue oObsICHEHUN yUUTEIIS. Jatuuk
(26 u) u npocmoie seujecmsa. | CaMocTosiTelibHast ~ paboTa € | BBICOKOM
Kucnopoo, 030H, | y4COHHKOM. TEMIEpaTyp bl,
6030)X. Otb6op u cpaBHeHue Mmarepuana | JaTuuk
M0 HECKOJIbKUM UCTOYHHUKAM. TeMIeparyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIEpPaTyp bl
MepeXo/I0B
AJUTOTPOITHBI X
Moauduxany i
CEPBHI;
U3MEPEHNE
TEMIIEpPaTyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannwi. | Penienue 3agad.
Xumuueckue ceoticmea | Pabora o kaprouxkam.
HeMemaiios. Permenue XUMHYECKHX
YpaBHEHUM.
3. Xumuueckue
PaGora c pa3aaToYHBIM
9NeMeHmbl 8 KIemKax
MaTepUaIOM.
JHCUBBIX OP2AHUZMOS. .
Crnymanue 0ObsICHeHHI yUUTENsL.
CamocrosiTenpHass ~ pabota €
y4eOHHUKOM.

4. Booopoo.

Pemnrenne 3amau.

Pabora o kapToukam.

Pemenne XHUMHYECKUX
YpaBHEHUM.

5. I'anocenwi.

Crnymanue 0ObsICHEHUH yuuTesl.
CamocrositenbHas  pabota ¢
Y4E€OHUKOM.
OO0mbsicHeHHE
SIBJICHU.

Ha0II0JaEMBIX

24




6. Coeounenus
2aN02€EHO8.

Penrenne 3amau.
Pabora o kapToukam.

Pemenue XUMHUYECKUX
YpaBHEHUM.

7. Ilonyuenue | Cnymanue oObSICHCHUIN YIUTEIS.

2aN102€H08. CamocrostenpHas  pabora ¢

buonocuyeckoe Y4eOHUKOM.

3Hauenue u npumenenue | OTOOp M CpaBHEHUE MaTepuaia

2an02eH08 u ux | O HECKOJIbKMM HCTOUHUKAM.

coeOuHeHull.

8. Kucropoo. Pabota c pa3iaToOYHbIM ’Zv[aTqHK
MaTepUaIoM. BbICOKOU
Cnymianue o0bsICHEHUH YUIUTETIS. TCMIICPATyp b,
CamocrositenbHass ~ pabota ¢ Harauk
yaeGHHKOM. Temueparyp bl

TJIATUHOBBIA —
U3MepeHue
TEeMIIepaTyp bl
MEePEexX0/I0B
QJJIOTPOIIHBI X
MoauduKany u
cephl;
U3MepeHue
TEeMIIepaTyp bl
TUTaBJICHUS
BEIIECTB.

9. Koumponvnas | Pemienue 3agaHuii KOHTPOJIBHOU

paboma Ne2 paboTBhL.

10. Cepa. Cnymianue oObCHEHUN yUUTEs. HaTtuuk
CamocrositenbHass ~ paboTa € | BBICOKOM
y4eOHUKOM. TeMmmeparyp bl,
OOBsicHeHHe HaOmoaaemMbIx | JlaTumk
SIBJICHU. TeMIIepaTyp bl

TJTATUHOBBIA —
U3MepeHue
TeMIIepaTyp bl
IIEPEXO/I0B

QJIOTPOITHBI X
Moaudukany i
CephlI,
U3MepeHue
TEMIIEpPaTyp bl
[LIaBJIECHUS
BEIIIECTB.

11. Coedunenus cepuoi.

Crnymianue oObSACHEHUH yUUTEIIs.
CamocrosiTennpHass ~ pabota €
y4eOHUKOM.

OT6op M cpaBHEHHE Marepuala
10 HECKOJIBKUM HUCTOYHUKAM.
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12. Cepnas kucroma. Cnymiaavie 00bsICHEHUN YUUTETIS. Jatuuk
CamocrostenpHass ~ pabora ¢ | pH
Y4eOHHKOM.
OO0mbscHeHHE HaOJIr01aeMBIX
SIBJICHU.
13. Azom. Pemenue 3anau.
Pabora no kapToukam.
Pemenue XAMUYECKHUX
YpaBHEHUU.
14. Ammuarx. Cnymanuve o0bsICHEHUN YUUTETIS. Jatuux
CamocrositenbHass ~ pabora ¢ | pH
Y4E€OHUKOM.
OO0bsicHeHHE HaOJIFOJa€MBIX
SIBJICHUU.
15. Conu ammoHnus. Cnymianue oObACHEHUN yUUTEs.
CamocrositenbHass ~ pabota ¢
Y4eOHUKOM.
OO0vbsicHeHne Ha0JII0JaeMbIX
SIBJICHUU.
16. Kucnopoonwie | Criymianue 00bsICHEHUN yUUTETIS.
coeOuHeHus azoma. CamocrosTenbHas  pabora ¢
Y4E€OHUKOM.
OTt6op M cpaBHEHHE Marepuala
110 HECKOJIbKUM HCTOYHHKAM.
17. Docgop u ezo Pa6ora c pa3gaToYHbIM HAarank
coeouHeHus. TEMIIEPATYPHI
MaTepHaIoM. .
Crnymanue oObsICHeHUI yUnuTeNsl. TUIATHHOBBIA
CamocrosiTennbHass ~ pabota €
y4EOHUKOM.
18. Docgop u eco | Pemenue 3anau.
coeouHenUs. PaboTa o kapToukam.
Pemenue XAMUYECKHAX
YpaBHEHUM.
19. Venepoo. Cnymanue oObICHEHUH yuuTens.
CamocrositennbHass ~ paboTa €
Y4E€OHUKOM.
OObsicHeHue HaOII0JTaeMBIX
SIBJICHUU.
20. Kucnopoonwie | Pemenue 3amay.
coedunenus yenepooa. | Pabora mo kaprodkam.
Pemenue XAMUYECKHAX
YpaBHEHUM.
21. Kpemnuti u eeco | Cnymanue 0ObSICHEHUN yUUTENS.
coeOuHenUsl. CamocrostenbHas  pabora ¢
Y4€OHUKOM.
OObsicHeHne HaOII0JTaeMBIX
SIBJICHUU.
22. Cunuxamnas | Cinymanue oObICHEHUN YUUTE.
NPOMBIULIEHHOCb. CamocrosTenbHass  pabora ¢
y4eOHUKOM.

OTbop W CpaBHEHHE Marepuasa
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10 HECKOJIBKUM MCTOYHHKAM.

23. Obobwarowuii ypok
no meme
«Hememannwvi .

PaGota B nmapax.

PaboTa B rpynmax.

Pemenne 3anau.

[IpoBepka moy4eHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

24. Obobwarowuii ypox

PaGota B nmapax.

no meme | Pabota B rpynnax.

«Hememannwvi». Pemenune 3anmau.
[IpoBepka moy4eHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

25. Konmponvnas Pemenue 3aJaHui

paboma Ne 3. KOHTPOJIbHOUM pabOTHI.

26. Ananuz | AHanu3 omuoboK.

KOHMPObHOU pabdomel. | AHaIN3 KOHTPOJIBHON paboThI.

Pabora Hag ommOkamu.
Pentenue 3anau.
Crnymanue oObsICHeHUI yUuTeNs..

Ceoiicmea Ilpakmuueckas paboma Ha6moneHue 32
Hememannoe u | Ned.
N JEMOHCTPALMSIMH YUUTEJIS.
ux coeouneHuil | JKcnepumenmanvHole OGBsCHEHIE N —
(3 u). 3a0aqu no meme N
TTodenvnna SIBIICHUM.
«
Py 5 IToctanoBka ONBITOB JUISt
KUCTIOPOOay.
P JIEMOHCTpAIINH KJIACCy.
Beinosinenue MPAKTUYECKOM
paboTHI.
Ipaxmuueckas paboma Habmoere 12
Nos.
SRCneDUACHMAT HbIC JEMOHCTPAIMSIMH YIUTEJIS.
P OObsicHeHHe HaO0JI0JaeMBIX
3a0aqu no meme N
Hodepynnsr asoma u | oo i
«
l;y ITocranoBka ONBITOB JUISt
271epooay.
yerep JIEMOHCTpAIINH KJIACCy.
Beinosinenue MPAKTUYECKOM
paboTHI.
Ilpakmuueckas paboma Ha6ioeHe 32 DIeKTp
Noé6. Ionyuenue, OHHBI € BECHI,
JEMOHCTPAIMSIMHU YIUTETIS.
cobupanue u Habop
OO0BsicHeHHE HaOJTI0JaeMBIX
pacnosHasauue 2a308. J— naboparopun
' I'A
ITocTanoBka OINBITOB 1A
JEMOHCTpAIINH KJIACCy.
Brimosnnenue MPaKTUYECKOM
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymianue 0ObSICHEHUN yUUTENS.
sewgecmea (13 | opeanuyeckoul xumuu. CamocrostenbHas  pabora ¢
u) Y4eOHUKOM.

OT6op M cpaBHEHHE Marepuala
110 HECKOJIbKUM HCTOYHHUKAM.
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2. IIpeoenvhubie

Cnymiaavie 00bsICHEHUN YUUTETIS.

Y2neeo00pooul. CocraBnenue XUMHUYECKUX
dbopmy.
PaGota B nmapax.
Pabota y nocku.
3. Henpeoenvnvie | Crymanue 0ObSICHCHHIA yUUTEISL.
Y2ne8000poobi. CocraBnenue XUMUYECKUX
dbopmyL.
Pa6oTa B mapax.
Pabota y nocku.
4. Cnupmeol. Cnymianue o0bsICHEHUN YUIUTETIS. Hatuuk
CamocrostenbHas ~ pabora ¢ | pH
Y4eOHHKOM.
OT6op M cpaBHEHHME Marepuaia
M0 HECKOJIbKUM UCTOYHHUKAM.
5. IIpeoenvubie | Crymianue 0ObICHEHUN YUUTETIS. Jatunx
00HOOCHOBHbLE CocraBnenue xumuueckux | pH

Kap60H06bl€ Kucjaonibl.

dbopmy.
Pa6oTa B mapax.
Pabota y nocku.

6. Cnoocrnvle 3¢upeol.
Kuprol.

Crnymanue oObsICHeHUI yUnuTeNsl.
CocraBicHue XAMUYCCKHUX
bopmyiL.

PaGota B mapax.

Pabora y nocku.

7. AmuHoxuciomel U
oenku.

PaGora C
MaTepHaIoM.
Crnymanue oObsICHEHUH yuuTens..
CamocrostenbHas  pabora ¢
y4eOHUKOM.

pa3aaTOYHbIM

8. Amunoxuciomel u
benku.

Cnymianue oObCHEHUN yUUTEs.
CocraBnenue XUMHYECKHX
bopmys.

PaGoTa B mapax.

PaboTa y 10CKH.

9. Venesoowt.

Crnymanue oObsICHEHUI yuuTensl.
Cocrapnenue XUMUYECKUX
dbopmy.

Pab6oTa B mapax.

Pabota y nocku.

10. Ilonumeprol.

Crnymanue oObsICHEHUH yuuTesl.
Cocrapnenue XUMUYECKUX
dbopmy.

Pab6oTa B mapax.

Pabota y nockwu.

11. Obobwarowuii ypox
no meme
«Opeanuyeckue
sewecmeay.

Pab6oTa B mapax.

Pabora B rpymnmnax.

Pemenune 3anmau.

[IpoBepka mosy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.
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12. Konmponvnas
paboma Ne4.

Pemienue 3amaHuii KOHTPOJIBHOMH
paboTHI.

13. Ananus
KOHMPOIbHOU padombi.

AHanu3 omuooK.

AHaiun3 KOHTPOJIBHON paboTHI.
Pabora Hag ommoOkamu.
Pemenue 3amau.

Crnymiaaue 00bsICHEHUN YUUTEIIS.

3akpennenue

(6v)

1. Ilepuoouueckuti
3aKOH u
Ilepuoouueckasn
cucmema  XUMUYECKUX
2/IEMEHMO8 U
Menoeneesa.

PaGota B nmapax.

PaboTa B rpynmax.

Pemenne 3anau.

[IpoBepka moy4eHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

2. Cmpoenue
sewecmea.

3. Xumuueckue
peaxkyuu.

4. Knaccer xumuueckux
coeouHenul 6 ceeme
T3/

Pemenue 3aJIaHUN

KOHTPOJIbHON paOOTHI.

5. Hmoeosas
KOHMPOAbHAsSL paboma.

Amnanu3 omnooK.

AHanan3 KOHTPOJIbHOHN paboThI.
PaboTta Haxg ommoOKaMu.
Pemenwne 3agad.

Crnymanue oObsICHeHHI yUuTeNsl.

6.Ananuz KOHMPOIbLHOU
pabomul.

Hw
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