


IosicHUuTEILHAA 3aNMUCKA

Pabouas nporpamma mo xumuu aist 8-9 kjaccoB pa3padoTaHa Ha OCHOBe (heaepalibHOTO
rocynapcTBeHHOro obpasosaresnpHoro crangapra OOO, obpaszoBarenbHoOM mporpamMmMel MBOY
«COII Nel c.n. Bepxuuii-Hayp» u nmpumepHO# mporpaMMbl 10 XUMHH, a TaK € Ha OCHOBE
aBTopckoi yuebnoit mporpammer O.C. 'abpuensiHa.

Ha ©0asze uentpa «Touka pocta» obecrneunBaercsi peanusanus 00pa30BaTEIbHBIX
NPOTrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOIMYECKOW HAINpPaBJIEHHOCTEH, pa3padOTaHHBIX B
COOTBETCTBUH C TpeOOBaHMSIMH 3aKOHOHATeNnbcTBA B cepe oOpa3oBaHus U C  YUYETOM
pexomernanuii DenepanbHOro omeparopa ydeOHoro mnpenmera « Xumus». OOpasoBaTenbHast
mporpamMma MO3BOJISIET MHTETPUPOBATDL PEeAN3yeMble NMOAXOABI, CTPYKTYPY M COAEPKaHUE MpU
opraHuzaLu oOydeHus: XMMUHU B 8—9 Kylaccax, BBICTPOCHHOM Ha 0ase JII0OOro M3 MOCTYITHBIX
yaeOHO-MeTonuyeckux komriekcos (YMK).

Hcnonp3oBanne obopyaosanus «Todka pocray npu peanusauuu nanHoi OIT mo3sosnsier
CO31aThb YCJIOBUS:

* AJIA paCIUPECHUA COACPKaHN IKOJbHOTO XUMUYICCKOTO O6pa30BaHI/I$I;

* AJ1 TTIOBBIIICHUA MO3HABATEJILHOU AaKTUBHOCTU O6yLIaI'OH_[I/IXC$I B €CTECTBCHHO-
Hay4YHOU 00JacTH;

. UTSL Pa3BUTHSI JIMIHOCTU peOEHKA B MPOoIiecce 00yUeHUsI XMMUH, €r0 CIIOCOOHOCTENH,
(bopMHUpPOBaHUS U YAOBJIETBOPEHUS COLIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* JJIA pa60TbI C OI[apéHHbIMI/I IIKOJbHUKaAMH, OpTraHu3alliid HUX pPa3BUTHUSA B

Pa3IMYHBIX 00J1aCTAX 00Pa30BaATEIBLHOM, TBOPUYECKOU NESITEIbHOCTH .

OO01mast XxapakTepuCcTHKA Y4e0HOro npeamera « XuMus»

XUMUS Kak 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK PaclpoCTpaHMIIa CBOE BIUSHUE HA BCE
00JIACTH HYEeJIOBEYECKOro CYLIECTBOBAHMSA, 3a/ajla HOBOE BUACHHE MHpA, CTajla HEOTHEMJIEMBIM
KOMIIOHEHTOM MHPOBOH KYJBTYpPbI, HEOOXOIMMBIM YCIOBHEM KH3HU OOIIECTBA: 3HAHHE XMUMHUHU
CIIY’)KAT OCHOBOH il (OPMHUPOBAHUS MHPOBO33PEHUS] UYEJOBEKa, €ro NpPEeACTABICHUN O
MaTepHaJIbHOM €IUHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTABIECHHS O
B3aUMOIIPEBPAIIEHUSIX SHEPIMU W OO0 3BOJIONHMU BEIIECTB B NPUPOAE; COBPEMEHHAs XHMUS
HampaBjieHA Ha peleHne Io0aJbHBIX MpoOJeM YCTOHYMBOTO pa3BUTHS YEJIOBEYECTBA —
CBIPDbEBOH, HHEPreTUYECKOH, TMHUINEBOH H  HKOJIOTMYECKOH  Oe3omacHoCTH, mpolseM
3IpaBOOXpaHeHNs. B  yClOBUSX BO3pacTaroliero 3HAYEHHUsT XHMHHA B JKH3HU OOIIECTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XUMHYECKOro odOpasoBaHus. B miame comumamuzanuy OHO
SABJISIETCS ONHUM U3 YCJIOBUH (POPMHUPOBAHUS HWHTEIUIEKTA JUYHOCTH U TapPMOHHUYHOTO €€
pasButuss. COBPEMEHHOMY YEJIOBEKY XHUMHYECKHE 3HAHHS HEOOXOAMMBI Ml MPHOOpETeHUs
OOIIEKyJIBTYPHOTO YPOBHs, MO3BOJSIFOIIErO YBEPEHHO TPYAMUTBHCS B COLMYME M OTBETCTBEHHO
y4acCTBOBAaTh B MHOTOOOpa3HOW »KU3HH OOIIEeCTBA, Ul OCO3HAHHUSI BaXXHOCTH Pa3yMHOIO
OTHOLIEHUsI K CBOEMY 3/I0POBBIO U 3J0POBBIO APYTUX, K OKpYXKarollel NMpUpogHON cpene, A
rPaMOTHOTIO MOBEACHUs NPU UCIOJIb30BAHUM PA3JINYHBIX MaTePHAJIOB U XUMHUYECKUX BEIIECTB B
MOBCETHEBHOHN KM3HU XHUMHUYECKOEe OOpa3OBaHME B OCHOBHOH IIKOJIEC SIBJIIETCS OA30BBIM IO
OTHOILIEHHIO K CUCTEME 00IIero XuMuueckoro oopaszoBanus. [[03ToMy Ha COOTBETCTBYIOIIIEM EMY
YPOBHE OHO peaj3yeT NMpUCyILIHe OO0IeMy XUMHUYECKOMY OOpa30BaHUIO KIFOUYEBbIE LIEHHOCTH,
KOTOPBIE OTPAKAIOT rOCYJAPCTBEHHBIE, OOIIECTBEHHBIE M HHAUBUYAJIbHBIE TOTPEOHOCTH. DTUM
OTIPENeACTCs] CYIHOCTh O0IIel cTpaTeruu oOy4YeHHsl, BOCIIUTAHUS M Pa3BUTHA OOyUarOLIHXCS
cpeacTBaMu yaeOHOro npeaMera « X UMHsD».

Uzyuenue npeamera: 1) cnocoOcTByeT GOPMUPOBAHHIO €CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, AOCTIDKEHHIO OOImeHd M (PYHKIHMOHAIBHOM TPAMOTHOCTH, [AeT BO3MOXHOCTH JUIS
CaMOPAa3BUTHUS JIMYHOCTU. 2) BHOCHUT BKJaA B (POPMHUPOBAHHE MBILIUIEHUS U TBOPYECKHX
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CHOCOOHOCTEH  MOAPOCTKOB, HABBIKOB HMX CaMOCTOSTENbHOM y4eOHOW  JesITebHOCTH,
SKCIIEPUMEHTAIIBHBIX M UCCIIEIOBATEIBLCKUX YMEHHUH, HEOOXOMMBIX KaK B TOBCEHEBHOMN JKU3HH,
TaK M B IPO(PECCHOHANBHON EATENbHOCTH, 3) 3HAKOMHT CO CeU(UKON HAYYHOTO MBIIIIEHIS,
3aKJIAABbIBACT OCHOBBI LIEJIOCTHOIO B3IUIAAa HA €IMHCTBO IPHUPOAbI M 4YEJNOBEKA, SBIAETCA
OTBETCTBEHHBIM 3TArOM B (POPMHPOBAHUHN €CTECTBEHHO-HAYYHON I'PAMOTHOCTH MOJAPOCTKOB; 4)
CHocoOCTBYEeT (POPMHPOBAHUIO LIEGHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
NPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIJ] B SKOJOTHYECKOE 0Opa30BaHUE MOJPOCTKOB

HazpanHbie HarpaBneHust B 00y4eHUN XUMUU 00€CTIeUNBAOTCS CIeM(DUKOHN CONepKaHUs
npeaMerTa, KOTOPBIH SIBISETCS MEJarorH4ecKH aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOH HayKu
XMMHH Ha ONpPeNeNEHHOM dTane e€ pasBuThs. Kypc XuMuu OCHOBHOH LIKOJIBI OPUEHTUPOBAH Ha
OCBOEHHE O0YYaIOIUMHICS OCHOB HEOPTAHUYECKOH XUMHH U HEKOTOPBIX MOHATHH U CBEIEHHH 00
OTAENBHBIX O0BEKTAX OpraHndeckoil xumuu. CTPyKTypa copepikaHus mpeamera copMupoBaHa
Ha OCHOBE CHCTEMHOIO Mojaxojaa K ero usyudeHuto. ConeprkaHue CKIIaJbpIBaeTCs U3 CHCTEMBI
MOHSATHI O XUMHUYECKOM 3JIEMEHTE H BEIIECTBE U CUCTEMBI IMOHITUN 0 XUMI4Yeckoi peakiun. Obe
5TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 10 MPUHLIUITY TOCIEA0BATEIBbHOIO Pa3BUTHs 3HAHUI HA
OCHOBE TEOPETHYECKUX IPENCTABICHUN Pa3HOIO YPOBHS. aTOMHO-MOJIEKYJISIPHOIO YYEHHs Kak
OCHOBBI BCErO €CTEeCTBO3HAHUA, ypOBHs mnepuonmueckoro sakona JI. M. Menpeneesa xax
OCHOBHOTI'O 3aKOHA XMMHH, YUEHHsI O CTPOEHUH aTOMa U XUMHYECKOH CBS3H, MPENCTaBICHUIN 00
SJEKTPOJIMTHYECKONW  JUCCOLMALMM  BEUeCTB B pacTBopax. TeopeTrudyeckne  3HaHUA
paccMaTPUBAIOTCS HA OCHOBE SMITHUPHYECKH MOJTyUYE€HHBIX U OCMBICJIIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYroMy, BBINONHsS (yHKIUM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHUs M BO3MOXKHOCTEH IPAKTUYECKOrO MPHUMEHEHHs U
MOJIYYEeHHUSI M3yYaeMbIX BEINECTB. lakas OpraHu3alusl COAEpIKaHUs Kypca CrnocoOCTByeT
MPEACTABICHUIO XUMUYECKON COCTABJIOLICH HAyYHON KapTHUHBI MHUPA B JIOTHMKE €€ CUCTEMHOMN
npuponbl. TeM cambiM oOOecreunBaeTCss BO3MOXKHOCTH IJIsi (POPMHUPOBAHUST Y OOyHAIOIIUXCS
LIEHHOCTHOI'O OTHOILIECHMsI K HAYYHOMY 3HAHMIO M METOJAaM MO3HaHUsA B Hayke. BaxHO Takxke
3aMETUTh, YTO OCBOEHHUE COAEPKAHUs Kypca MPOMCXOAWUT C MPUBJICYEHUEM 3HAHUN U3 paHee
U3yUYeHHBIX KypcoB: «Oxpyxaromuil Mupy», «buonorus. 5—7 knaces» u «Pusnka. 7 Kjacey.

JHanHas obpa3oBarebHast MPOrpaMMa O0OECIeunBaeT YCBOCHUE YUAIUMUCS BaYKHEHUIITHX
XUMHYECKHX 3aKOHOB, TEOPHH W TOHATHH, (HOPMHUpPYET MpPEACTABICHHE O POJU XUMHH B
OKPY’KarOlleM MHUpPE U KU3HU 4YesioBeka. 1Ipu 3TOM OCHOBHOE BHHUMaHUE yAENSEeTCs CYLIHOCTU
XUMHUYECKHUX PEaKLUi U METOAAM UX OCYIIECTBIICHHUS.

OnHMM U3 OCHOBHBIX MPUHLUIIOB IIOCTPOEHUS MPOrpaMMBbl SBJSETCS NPUHLMI
JNOCTYMHOCTH. OKCIIEpPUMEHTANIbHbIE JaHHbIE, [OJy4YeHHbIE YyYalIUMHCS IpPHU BBINOJIHEHUU
KOJIMYECTBEHHBIX OINBITOB, MO3BOJIIOT YYAIUMCS CaMOCTOSITENIBHO AENATh BBIBOABI, BBISBISATH
3aKOHOMEPHOCTH.

ITonxonpl, 3al0KEHHbIE B COAEpPYKAHHE MPOTPaMMBI Kypca, CO3MaT HEOOXOAUMBbIe
YCJIOBHS [Tl CHCTEMHOT'O YCBOEHHS! YUAILITMMHUCS OCHOB HAYKH, JUIsl 00eCTIeUeHHsI Pa3BUBAIOIIETO
U BOCITUTBHIBAIOIIErO BO3ACHUCTBHUsS OOYYEHHUS HA JMYHOCTh ydamerocs: . @opMupyeMble 3HAHUS
JOJDKHBI CTaTh OCHOBOH CHUCTEMBI YOEXKIEHUH LIKOJbHHUKA, HEHTPAJIBbHBIM SIIPOM €r0 HAy4HOTO
MHUPOBO33PEHUS .

esin 1 0COOEHHOCTH H3YUYCHHS Y4eOHOI0 NMpeaMera

K HampaBieHHIO NEPBOCTENEHHOW 3HAYMMOCTH MPH peaju3auuyd oOpa3oBaTeIbHBIX
byHKUMH npenMeTa « XUMHsD TPAJUIHOHHO OTHOCST (POPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOH
HAayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, PAKTUIECKOH NeATEIbHOCTH YEJIOBEKA 1 KaK
OJHOTO U3 KOMITOHEHTOB MHPOBOH KyJBTYpbl. 3ajgada NpenMera COCTOUT B (OPMHPOBAHUHU
CHCTEMBbl XMMHYECKHX 3HAHWH — BaXHEHIIHMX (PAKTOB, MOHATHUH, 3aKOHOB U TEOPETUYECKHX
MOJIOXKEHUH, JOCTYIHBIX 0000LIEHNI MHUPOBO33PEHUECKOTO XapakTepa, sS3blka HAyKH, 3HAHUN O
HAYYHBIX METO/aX M3YYEHHUS BEINECTB U XUMHUYECKUX PEaKLHi, a Takke B (JOPMHUPOBAHHH U
Pa3BUTHH YMEHUH U CIOCOOOB EATENbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HAONIOJCHHEM U
NPOBEAEHNUEM XIMHUYECKOTO HKCIIEPUMEHTa, COOJIF0eHNEeM MpaBuil 0e30MacHOro o0parueHus ¢
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BELECTBAMH B MOBCEIHEBHOMN JKM3HHU. Hapsiny ¢ 3TUM Leu M3y4deHus MpenMera B mporpamme
YTOYHEHbI M CKOPPEKTUPOBAHBI C YUYETOM HOBBIX MPUOPHUTETOB B CHCTEME OCHOBHOIO OOIIEro
obpazoBanust. Ceronssi B 00pa30BaHUU 0CO00 3HAYMMO MPU3HAETCS HAPABJIEHHOCTh OOYUEHUs
HAa Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POPMHPOBAHHE €€ MHTEJUIEKTa U OOLIeH KyJIbTYpBL
OOyueHne yMEHHIO yYUTBCS M TPONOJIKATH CBOE OOpa3OBaHUE CAMOCTOSITENIbHO CTAHOBUTCS
OJHOM M3 BaKHEHIINX (PYHKIMH Y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM Npu U3YYEHUU MPEAMETa B OCHOBHOM LIKOJIE JOMHUHHUPYIOLIEe 3HAYCHUE
npuoOpenn Takue LeiH, Kak:

* (popMHpOBaHUE MHTEIIEKTYAIbHO Pa3BUTOH JINYHOCTH, TOTOBOH K CaMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIIeHWH, CIOCOOHOW ananTHpPOBAaThCS K
OBICTPO MEHSIFOLMMCS YCJIOBHSIM JKU3HH;

* HampaBJICHHOCTb OOy4YeHHs HAa CHUCTEMaTHYECKOEe MNpPHUOOIIEHHE VYYalIuXCcs K
CaMOCTOSITEJIbHOW ~ IMO3HABATEJIBHOH  JAEATENbHOCTH,  HAyYHbIM  METOAAaM  IO3HAHUS,
(OpPMUPYIOLIIM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEH K X MMUH;

» obecnedeHue yCIOBHUH, CIOCOOCTBYIOIIUX MHPUOOPETEHUI0 OOYHYArOIUMUCS OIIbITa
pa3HOOOpa3HON AESITeTbHOCTH, TO3HAHHA M CAMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHLIMI1), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHUE 1JIs1 PA3JINYHbIX BHOB IESTEIbHOCTH,

* (opMHpOBaHHE YMEHHIl OOBACHITb M OLCHUBATH SIBICHHS OKPY)KAIOIIEro MHUpa Ha
OCHOBaHHMHU 3HAHUI U OMBITA, TIOYYSHHBIX MPH U3YYSHUH XHUMUH;

* opmupoBanue y 00yHaroIuxcsi 'yMaHHUCTHUECKUX OTHOLICHHI, TOHMMAHHS LIEHHOCTH
XUMHYECKHX 3HAHUH Ui BBIPAOOTKU SKOJIOTUYECKH ILEeJIeCOO0pa3HOro MOBEIACHUS B OBITY U
TPYAOBOH NESITENBHOCTH B LENISIX COXPAHEHHUS CBOErO 3[0POBbS M OKPYXKAIOIIEH NMPUPOIHOM
cpensr,

* Pa3BUTHE MOTHBALMU K 00yUEHUI0, CIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCTIUTAHHIO
Ha OCHOBE YCBOEHHs OOIIEYeOBEYECKHNX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npod I 1 HANPABICHHOCTH AaJbHENUIIEro 00yYeHMs.

MecTo y4eOHOro npeamera « XuMHus» B Y4eOHOM IUIaHe
B cucreme oOmero oOpasoBanust «XuMus» TMpH3HaHA OOS3aTEIBHBIM YYeOHBIM
NPEeAMETOM, KOTOpBIH BXOAMT B COCTaB mnpenMeTHOH obnactu «EcTecTBeHHO-HAyUYHBIC
npeaMeTsD». YueOHBbIM IIIAHOM Ha € n3yueHne oTBeeHO 138 yueOHbIX 4acoB — 110 2 4 B HEJEITIO
B 8 1 9 Kj1accax COOTBETCTBEHHO.

Conepxkanue 00pa3oBaHusi 0 roJgaM o0y4eHUst

(mpakThueckass dYacTb y4eOHOro COAEpXKaHMs TMpenMeTa YCHIIEHa MaTepHalbHO-
TeXHU4YEeCKOH 0a30#i nenTpa « Touka pocTay, HCIOIB3yEMOTO ISl peau3alui 00pa3oBaTeIbHBIX
NPOTrpPaMM B paMKax MPeroiaBaHMUs X UMHH)
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Beeoenue

Uro uzyuaer xumusi. [IpocTeie u cnoxHbie BemecTBa. CBONHCTBA BEIECTB. XUMHUECKHUI
s1eMeHT. POpMBI CYLIECTBOBAHUSI XUMHUYECKOIO 3JIeMEeHTa. XUMUYECKUE SIBICHUS, UX OTINYUE
oT (¢u3nuecKkux sBiIeHUN. J[OCTHIKEHHS XUMHM W WX IPaBHJIbHOE HCIONb30BaHMe. Mcropus
BO3HHUKHOBEHUS U Pa3BUTUs XUMHH. POJIb OTE€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUM XUMHUYECKOU
Hayku. OCHOBHbIE 3aKOHBI XUMHU. O0111e€ 3HAKOMCTBO CO CTPYKTYPOH MEPHOANUYECKON TaOIUIIBI:
nepuoabl u rpynmbl. Tabmuua J[M. MenpaeneeBa kak CIpaBOYHOE MOCOOME ISl TOTYYCHHS
CBENEHUI O XMMHUYECKHX 3ieMeHTax. OOo3HaUeHne XMMHUYECKUX 3JIeMeHTOB. IIponcxoxknenne
HA3BaHUN XUMUYECKUX 3JieMeHTOB. Tabmuia MeHzaeneeBa Kak CHOpPAaBOYHOE IMOCOOME ISt
MOJIYYEHUS CBEIEHUH O XMMUYECKHX 3JIEMEHTax. XuMuieckast popMmyJa, HHAEKC, KO3 PHUIHEHT:
3anmucu W ureHue Qopmysn. Macca aromMoB U Monekys. OTHOCHTENbHAs aTOMHAas Macca.
OTtHocuTesbHAsE MoseKyJsipHas Macca. PacueT MaccoBOM JOJM XUMHYECKOrO 3JIEMEHTa IO
(dbopMyie BelIeCTBa.

Amompl XUMUYECKUX I/IEMEHIMO8



JlokaszarenbpCcTBa CIOXKHOCTH CTpoeHust atomoB. Ombitel Pesepdopna. Ilnanerapras
MOJIEJIb CTPOEHUS aTOMOB. XapaKTepUCTHUKA HYKJIOHOB. B3aMMOCBSI3b NOHATHUI: IPOTOH, HEUTPOH,
MaccoBoe uucio. COBpeMEeHHOE OIpefeNieHue MOHATUS «XUMHUYECKHUIl ayeMeHT». M3MeHeHus,
MIPOUCXOASIINE C YUCIOM IIPOTOHOB, 3JIEKTPOHOB U HEUTPOHOB B COCTaBE aTOMOB XUMUYECKUX
3JeMeHTOB. M30Tombl, Kak pa3HOBUAHOCTH AaTOMOB OAHOIO »JJeMEeHTa. XapaKTepUCTHKa
3nekTpoHOB. CTPOEHHUE 3JIEKTPOHHBIX 000JOYEK aTOMOB 3J1eMeHTOB. [IOHATHE O 3aBEPIICHHOM U
HE3aBEPIICHHOM JJICKTPOHHBIX (SHEPreTUYECKHX) VPOBHsX. PacrmonokeHue 3JEKTPOHOB Ha
SHEPreTUYeCKUX VYPOBHSAX, aTOMbl METa/UIOB U HeMeTa/uioB. MOHBI MONOXUTENIbHBIE U
orpunarenpHeie. [lonsatue mona. MoHBL, 00pa3oBaHHBIE aTOMaMH METAJUNIOB M HEMETAJJIOB.
[TonsiTne 00 MOHHOHN CBsI3HM, CXE€MBbI OOPa30BaHUS MOHHBIX COoeAMHEHUi. Cxembl 00pa3oBaHUS
MOJIEKYJI. DJIEKTPOHHBIE M CTPYKTypHBIE (opMyibl. KoBaneHTHast moisipHass M HEMOJSpHas
xumudeckne cBs3u. Cxembl oOpasoBanuss Mmosekyn coemmuenuii (HCI, H2O, NH3 u ap.).
DNeKTpOHHbIE W CTPYKTypHBbIE (opmyibl. Cxembl 00pa3OBaHHUS IBYXaTOMHBIX MOJIEKYJI
BOJIOpPOJIA, XJIOpa, CEephl, a30Ta W Ap. DJIEKTPOHHBIE U CTPYKTypHBIE (Popmyisl. KpaTtHocTh
XUMHYEeCKON cBsi3U. IloHsATHEe O MeTammnueckol cBsi3u. EnunHas mpupona XMMHYECKON CBSI3U.
[Tonsitue 00 artom-moHax. IloHsTHe 00 000OIIECTBICHHBIX 3JIEKTPOHAX. BBINONHEHNE
yIpaKHEHUH, MOATOTOBKA K KOHTPOJBbHOH pabdoTe.

Ilpocmeuie semgecmea

XapakTepucTUKa TOJOXKEHHs 3JIEMEHTOB-METalJIoB U HemeTajuioB B Ilepuonuueckoit
cucreme. CtpoeHure ux aromoB. Pu3nyeckue CBONCTBA META/UIOB U HEMETAJUIOB — IMPOCTHIX
BEIeCTB. PacueT OTHOCHTENBHOI MOJIEKYJISIPHOM MacChl (TIOBTOPEHNE). AJUIOTPONHS Ha IpUMepe
onosa, ocdopa, kucnopona u yriaepona. Konmndgectso BemecTsa U €UHHUIBI €0 U3MEPEHUS:
MOJIb, MUJITUMOJIb, KujioMouib. ITocTosiHHas ABoraapo. Pacuer MOJIEKyJISIPHBIX Macc BELIECTB 110
UX XHUMHYEeCKMM ¢opMmyraM. MMUIUIUMONSIpHAS M KHJIOMOJIIPHAash Macchl. BbINoigHEHNE
YIpa)KHEHUI C UCIOJB30BAHHUEM IMOHITHI «MOCTOSIHHAs ABOrafipo», «KOJIWYECTBO BELIECTBAY,
«Macca», «MmojsipHas Macca». O0olOmeHue W 3akpervieHne 3HaHuUd 1o Teme «KommuectBo
BEIECTBA», PEIIEHHE HKCIEPUMEHTalbHbIX 3anad. [loHsATHE O MOJSIPHOM OOBEME TIa30B.
HopmanbHbie ycinoBusi. MUIITUMONSAPHBIN U KWJIOMOJIAPHBINA 00beM. BhIoNHEeHNe yITpaKHEHHIH C
UCTIOJIb30BAHUEM TOHATHH «MOJISIPHBIH 00BbEM», «KOJIMYECTBO BEIECTBAY, «MACCA», KMOJSIPHAs
maccay. O0oOmeHne u 3akperuieHne 3HaHWH Ha Temy «MOJSpHBI 00beM ra3oB», pelIeHne
SKCIIEPUMEHTANbHBIX 3amad. O0o0meHne M cucreMaTu3alusl 3HaHWN. PemeHue 3amad o
YOpPaXHEHUII C MCIOJb30BAHUEM IOHATUNH «KOJMYECTBO BEIECTBA», «MOJIApPHAas Maccay,
«MOJIIPHBIN 00bEMY, ITOCTOSTHHASI ABOTaIpoOY.

Coedunenusn xumuueckux 3,1eMeHmoe

ITonsitue o crenenn okucnenus. OnpeneneHne CTENEHH OKUCICHUs 1Mo (popMyriaMm
coequHenuii. Cocrabnenue (opmyn OMHAPHBIX COENWHEHWH, OOIMil crocod WX Ha3BaHUM.
Oxcunpl. CocraBienue ux ¢opmya u HasBaHui. Pacdersl mo ¢popmynam. CoctaB U Ha3BaHUS
OCHOBaHUH, ux knaccudukanms. Pacdersr mo ¢opmynam ocHoBanuii. [Ipencrasurenn: NaOH,
KOH, Ca(OH).. Pacuersi mo ¢opmynam ocHoBanuii. CocTaB W Ha3BaHHS KHCIIOT, WX
kiaccudukarnus. Pacyers: o popmynam kucnor. Ilpencrasurenu kucnot. PacueTs! mo popmynam
kuciotr. CoctaB v Ha3BaHus coyeld. Pacdersl o ¢popmynam coneit. [Ipencrasurenn coneii: NaCl,
CaCOs3, Ca3(PO4).. Pacuetsl o ¢popmynam cojeid. [Iposepounast pabota mo OCHOBHBIM KJIacCam
HEOPraHMYECKHUX BeliecTB. PacueTs 1o popMysiaM OCHOBHBIX KJIaCCOB HEOPTAaHUYECKHUX BELIECTB.
AmdorepHble W KpucTajulndeckue BemectBa. Kpucrammmueckue pemerkn. Ilonsatus o
MEXXMOJIEKYJIIPHOM B3aUMOJAEUCTBUU U MOJEKYJSIPHON KpucTajuindeckoi pewerke. CBoiicTBa
BELIECTB C 3TUM TUIOM peuleTku. CBONCTBa BELIECTB C Pa3HbIM TUIIOM KPUCTAIMYECKUX
peleToK, WX MPUHAIJIEKHOCTb K Pa3sHbIM KjaccaMm CcoequHeHuil. BsaumocBsa3p TUIMOB
KPUCTAJIIMYECKUX PELIETOK U BUAOB XUMUYECKON CBA3HU. [IOHATHS O YMCTOM BellecTBe U CMECH,
ux omnuust. [Ipumepsb! skunkux u razoo0pasHbix cMeceit. CriocoOwl pasaenenus cmeceid. [loHsaTus
O JI0JIU KOMITOHEHTa CMeCH. Briuncienune ee B cMeCH M pacdyeT Macchl WM 00beMa BELIeCTBA B
cMecH 110 ero aone. Pemenne 3a1a4 v ypaKHEHHH Ha pacdeT 10H (MacCoBOH Mt 0OBEeMHON) U
HAaXOXKIEHHE Macchl (00beMa) KOMIIOHEHTa CMECH. BhINoTHeHNEe YITpakHEHHUH U pelleHne 3a1ad.
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H3zmenenusn, npoucxooaumue c senjecmeamu

CriocoObl OUMCTKH BELIECTB, OCHOBAaHHBIE HAa HMX (PU3MUECKUX CcBoicTBax. Ouucrka
NUTbEBOH BOABI, meperoHka HedTu. IIoHATHE O XUMHUYECKHX SBICHUSX, MX OTIMYHE OT
¢usnueckux. IlpusHakum W yCIOBHS NPOTEKAHUS XUMHUYECKMX peakuuid. Peakuust ropeHws.
KonnuecTBeHHasi CTOpOHAa XMMHYECKHUX PEaKIMi B CBETE€ Y4EeHHS OO0 aToMax U MOJIEKyJax.
3HavueHHe 3aKOHa coxpaHeHwsi macchl BemecTtB. Ponms M.B. Jlomonocosa u JI. JlanbToHa B
OTKPBITUM W YTBEPKOEHUU 3aKOHA COXPaHEHWss Macchbl BewecTB. lIonsTHe O XuUMHUYECKOM
ypaBHEHHH Kak 00 YCJIOBHOW 3aMUCH XMMHYECKON PEAKIUH C TIOMOLIBI XUMHUYECKUX (HOPMYIIL.
3HaueHne WHAEKCOB U Kodpdummentos. CocTaBieHHE YpaBHEHHH XUMHUYECKUX PEAKIIHM.
Pemenne 3amad Ha HAaxXOKACHHWE KOJHMYECTBA, MAacChl MM OOBeMa MPOAYKTA PEAKIHH 10
KOJINYECTBY, Macce Win 00beMy MCXOTHOrO BemecTBa. Te jke pacdyeTsl, HO ¢ MCIOJNb30BAHHEM
MOHATHS «AOJsD» (MCXOJHOE BEIIECTBO JaHO B BHJE PACTBOPA 3alaHHOW KOHLEHTPALUU WU
COZEPKHT OTPENEIICHHYIO IOJI0 TpuMecei). Perenne sKkCrepuMeHTabHBIX 33/1a4, 3aKPETUICHHE
3HaHUM MO TeMe «XUMHYeckue ypaBHeHUs». CyIIHOCTb peakLuil pa3joKeHHUs U COCTaBJIEHUE
YPaBHEHUN peaKLui, MPOAENaHHBbIX yuuTesneM. [IoHsATHE O CKOPOCTH XUMHUUYECKUX PEaKLUH.
Karanmuzaropsl, pepmentsl. CymiHOCTh peakuuii coearaennst. CoCTaBieHNe YPaBHEHUM PeaKIIHii,
npoaenaaHHbIx yuuteneMm. CyuiHOCTh peakumii 3amermenust. CoCTaBlieHUe YPaBHEHUM PeaKLUi,
MPOJETaHHBIX yUUTENIEM. Pl aKTUBHOCTH METAJIOB, €r0 UCMOJIb30BAHNE JIJIs1 IPOTHO3UPOBAHUS
BO3MOKHOCTH MPOTEKAaHWs] peaKUUid MexXAy MeTaulaMH M pPacTBOpaMHu KUCIOT. Peaxuuun
BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB UX coliel ApyruMu Metannamu. CyIHOCTb peakuuii
obmena. CocraBiieHHe YPaBHEHHI PEAKLHiA, MPONETAHHbIX YUUTeIeM. Peakinu HelTpaau3arim.
YcnoBus TeueHUs1 peakuii MEKIy pacTBOpPAMH KHUCJOT, LIeJOo4Yeld U cojed 10 KoHLa. Tumbl
XUMHYECKHX peakuuil (1o MpPU3HAKY «YHUCIO M COCTAB HCXOIHBIX BELIECTB M TMPOIYKTOB
peaxkium») Ha MPUMEpPe CBOWCTB BOMBL Peakiusi pasjioKeHUs — DJIEKTPONH3 BOAbL Peakunu
COCNMHEHUs] — B3aUMOJEHCTBHE BOAbI C OKCHUAAMH METAJIOB M HeMeTauos. llonsTue
«TUApPOKCUABD». Peakuuu 3aMelleHHss — B3aUMOAEICTBHME BOAbI C  LIEJNOYHBIMH U
IIEJIOYHO3EMENbHBIMI  MeTalaMu. Peakunn obmeHa (Ha mpuMepe THAPOIM3a Cyjbdara
AMIOMUHUS U KapOuna xanblus). Pemenne 3anay u ynpaxsaeHud. [loaroropka K KOHTPOJBHON
pabore.

Ilpocmeitmue onepayuu ¢ eeujecmeamu (XUMUUECKUIL RPAKMUKYM)

IIpaBuna TexHrkH 6€30MACHOCTH P OOpaIEeHNH C Ta0OPaTOPHBIM O0OPYIOBAHUEM, TIPU
padore B kabuHere XUMHH. 3HAKOMCTBO C JjabopaTopHbIM OOOpynoBaHHeM. DH3NUECKUE H
XUMHUYECKHE peakLMM Npu ropeHuu cseuu. KadecTBeHHbIN cocTaB mouBbl. Cpena MOYBEHHOIO
pactBopa. AHanu3 Bonbl. IIpo3paunocts Boawl [lpM3HAKM XUMHMUYECKHX PEAKLHI: BbIICJICHUE
rasa, BbIIIaJieHUE OCajKa, U3MEHeHHe 1BeTa BemecTs. KauecTsenHble peakuuu. Ilpurorosnenue
pacTBOpa caxapa M pacdeT ero MacCOBOM TOJIU B PacTBOPE.

Pacmeopenue.  Pacmeopvr.  Peaxyuu  uonnozo  obmena.  Oxuciumevno-
60CCMAHOGUMENLbHbIE PEAKUUU

PactBopbl. ®@usnyeckas U XUMHUYECKas TEOPUS PacTBOPOB. TeEIIOBbIE SIBICHUS IMPH
pactBopeHMH. I'mapaTel M KPUCTAJUIOTMAPATHI, KPUCTAUIM3ALMOHHAs Bonaa. HaceleHHbIE,
HEHACBIICHHBIE, IEPECHILIEHHbIE PAacTBOPBL. XOpOLIO PACTBOPUMBIE, MAJIOPACTBOPUMBIE H
MIPaKTUYECKU HEPACTBOPUMBIE BEIECTBA. DJIEKTPOJUTEI U HERJIEKTPOIUTHL. DJIEKTPOIUTUYECKAS
aucconuanus U accouuanns. MexaHusM AUCCOLMALUMU BEIIECTB C Pa3IMYHBIM TUIIOM CBSI3H.
Crenenb seKkTpoauTHYecKOi auccounanny. CHUIbHBIE H CIa0bIe 3JIEKTPOIHUTHL. DIEKTPOIUTHI U
HE3JIEKTPOJUTEL. MeXaHU3M [HUCCOLMAllMM BELIECTB C pa3JW4yHbIM TUNOM cBsi3u. (CrTeneHb
3NeKTpouTHYecKoi nucconuaunu. CunbHble U cnadble dmekTpoiuThbl. MoHbel CBOHCTBA HOHOB.
Knaccudukauus HOHOB 1O cOCTaBy (IPOCTBIE M CIOXKHBIE), 110 3apsify (KATHOHBI U aHHUOHBI), TIO
HAJIMYMIO BOJHOW OOOJIOUKH (TMAPOTHPOBAaHUE U HErHApOTHpoBaHHE). OCHOBHBIC MOJIOXKEHUS
TOJl. Peakunn B BOAHBIX pacTBOpax 3JEKTPOIUTOB. HeoOpaTumble W OOpaTHUMblE PEaKIHH.
MonekysipHOE W WOHHOE ypaBHeHWe peaknuil. Peakuum wuoHHOro oOmeHa. Peakuuu
Herrpammzanun. Kucnorer. Mx kinaccudukaryst o pa3iudHbM npusHakaM. OnpeneneHne KHCIoT
KaK 3JIEKTPOJIMUTOB, UX AuUccoLuanus. B3auMonencTsue KUCaoT ¢ METaUlaMHU, YCJIOBUs T€YEHUs
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STUX peakuui. DJIeKTPOXUMHUYECKUN psii HampsDkeHUs MeTauioB. B3anmopelicTBrue KHCIOT C
OKCHJIaMU METAJJIOB U OCHOBaHUSIMH. Peakuuu Helrpanusauuu. B3zaumopeincTtsue KHCIOT €
COJSIMH. 3aImiCh YPAaBHEHUH peakuuii (MOJIEKYJISIPHBIX U MOHHBIX) C UCIOJB30BAHUEM TAOJIHULIBI
pactopumoctH. OnpeneseHne OCHOBaHUN KaK 3JIEKTPOJIUTOB, UX auccouunanys. Knaccuduxauus
OCHOBAHUH IO pa3IMYHBbIM MpU3HAKaM. B3aumozaeicTeiie OCHOBaHUH ¢ KUCIOTaMH (TIOBTOPEHUE).
BsaumopetictBue menoueii ¢ comsmu (padotra ¢ Tabmumeid pacTBOPUMOCTH) WU OKCHIAMH
HeMeTayyioB. Pa3nojkeHne HepacTBOPUMBIX OCHOBaHMHA. COCTaB OKCHAOB, MX KiacCH(pHKaLus.
CBolicTBa KHUCJOTHBIX U OCHOBHBIX OKCcHAOB. OmperneneHue cojiell Kak 3JIEKTPOJIUTOB, HX
nucconmanus. Knaccudukanms coneii. Bzaumoneiicteue cosieit ¢ MeTamiaMu, 0COOEHHOCTH 3TUX
peakuuii M B3aUMOAeEHCTBHE cojel ¢ comsimu (pabora ¢ TaOmuuel pPacTBOPUMOCTH).
BsaumopetictBue coneii ¢ kucnoramu U menodamu (rmosropeHue). IToHsITHE O reHeTH4eCKO
CBSI3U U T€HETHYECKUX pPsilaX METAJIOB U HEMETAJIOB. PasmudHble MPHU3HAKH KiIaCCH(PHUKAINU
XUMHYECKUX peakiuil. OnpeneneHne cTeneHe OKUCICHNs 3JIEMEHTOB, O0Pa3yIOIINX BEIECTBA
pa3muuHbIx Ki1accoB. Peakiuu OBP. TTonsitne 06 okucInTeN e U BOCCTAHOBUTENE, OKUCICHUH U
BOCCTAHOBJIEHMU. PellleHne pacdeTHbIX 3ajady IO YpPaBHEHUSM, XapaKTepU3YIOLIMM CBOICTBa
OCHOBHBIX KJIACCOB CO€IMHEHUI, 1 BBIMOJIHEHNE OCHOBHBIX KJIaCCOB COEAMHEHMH 3TOrO IJIaHa Ha
TeHETHYECKYIO CBsI3b. [I0ArOTOBKA K KOHTPOJBbHON paboTe. ToroBast KOHTpoJbHast padoTa.
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Obugas xapakmepucmurka Xumu4eckux j1emenmoe (4 u).

CtpoeHue aToMa, XapakTep MPOCTOrO BELIECTBA;, CPAaBHEHHE CBOWMCTB NMPOCTOrO BELIECTBA
CO CBOWMCTBAaMH MPOCTBIX BEIIECTB, OOPAa30BAHHBIX COCEOHHUMM I10 TMEPUONY WU MOATPYIIE
3JIEMEHTaMU, COCTaB U XapaKTep BBICIIErO0 OKCUMA, TMAPOKCHUA, COCTAB JIETY4ero BOAOPOIHOIO
coequHeHus: (st Hemetayia). CeoiicTBa 3jekTponuToB B cBere T/l ['eHermdeckue psibi
Metayuia 1 HemeTayuta. CaMocTosTeNnbHas padoTa ¢ yYaUUMHCA. 3aKperieHne MaTepuaa.
[TonsiTne 0 mepexoaHbIX AMeMeHTax. AM(POTEPHOCTD. | eHeTHUECKUH Psii TEPEXOTHOTO SJIEMEHTA.
ITepuonuueckuii 3akoH u Ilepuoauueckas cucrema, crpoenue aroma. 3Hadenue 113 u I1IC.

Memaiiot (14 4)

XapakTepucTuKka TIOJOXKEHUs] 3JIeMEeHTOB-MeTauloB B llepuoaunueckoil cucreme.
CtpoeHue atomMoB MeTajioB. MeTananueckue KpPUCTAUIMUECKHE pelieTKd. Merannndeckas
XUMHYECKast CBSA3b. XapPaKTEPUCTHKA OOILIMX XUMHUYECKUX CBOMCTB METAJUIOB HA OCHOBAHUH HX
MIOJIOXKEHHUS B SJIEKTPOX UMHUYECKOM Py HAMPSDKEHUH B CBETE MPEACTABICHUH 00 OKUCIUTENBHO-
BOCCTAHOBUTENBHBIX peakiusax. CaMopoaHble METalsibl U OCHOBHbIE COEAMHEHUs METaJlIOB B
npupone. Baxkneimue pyasl. 1lonsitue 0 MeTamypruu u €€ pa3sHOBUAHOCTSX. MUPO-, TUAPO-,
snekrpomeTautyprun.  Kopposus metamioB. CrocoObl 3alUThl METAUIOB OT KOPPO3UH.
OcobeHHocTH (U3NYECKMX M XUMHYECKHMX CBOWCTB IIEJOYHBIX METAJUIOB. Baxkueimme
COCAMHEHUsS] MIEJOYHBIX METAJJIOB. INEJIOYM, COJIM, MX CBOWCTBA W mnpuMeHeHune. OOmmas
XapaKTEPUCTHKA METAJUIOB BTOPOH TpyNMbl INIABHOW MOATPYMIBI, OCHOBHBbIE (pH3HUEcKHe H
XUMUYECKHE CBOMCTBA IIEJIOYHO3EMENIbHBIX MeTauioB. Baxuelimue coenunenust Ca u Mg, ux
npuMeHeHne. Pojb KambIist U MarHusl B JKUBBIX opraHusmax. CtpoeHune atoma, GU3HUECKue U
xuMmudeckue cBoiicTBa. Ilpumenenue amomMuHus. CoOeIUHEHUs alIOMUHUSA — OKCUABI U
TUAPOKCHUIIBI, X aM(pOTEepHOCTh. BakHelme cony aqfoMUHUS. 3aKpeIuIeHHe U CHCTEMaTH3aIUs
3HaHUH MO IJIaBe MepBO: 00Imas XapakTepPUCTHKA METAJIOB, XUMHUUECKHE CBOMCTBA METAJLJIOB.
Pemenne »sKcepUMEHTANBHBIX 3a7ad, pelleHue ypaBHeHuH. CTpoeHHEe aroma >Kenesa.
dusnyeckue U xumuueckue csoiictea. [Ipumenenue xeneza. Coenunenus xxenesa Il u sxenesa I
I'enetnyeckue psiapl. KauecTBeHHBIE peaKLiMM Ha HOHBI JKEJIe3a.

Ceoiicmea memai068 u ux coeOUHeHUl (XUMUYECKUTL NPaKmuKym)(3 4).

Pemenne nenouexk XMMUUYECKUX NMPEBpaLeHUI 0 BapuaHTtam. 1IoBTOpeHne Ha NpakTHKe
XUMHUYECKUX CBONCTB METAJJIOB. 3aKpeIUleHHe 3HaHUM MO0 paclO3HAaBaHUIO U MOJNYyYEHUIO
BELIIECTB, 3aKpeIyIeHe 3HaHUM 110 XUMHUYECKUM CBONCTBAM BELIECTB.

Hememanst (26 4)



[Tonoxxenue Hemerasuios B [lepuonnueckoii cucteme, 0COOEHHOCTH CTPOSHHSI UX aTOMOB.
Pansr 30. Kpucrananueckoe CTpO€HHE HEMETANIOB — MPOCTHIX BelecTB. AjutoTponus. O30H.
CocraB Bo3ayxa. Pu3nveckrue CBOMCTBA HeMeTaJJIOB. OTHOCUTENBHOCTb MOHATHI «METAL) U
«HeMeTau». XUMUYECKHE CBOMCTBA HeMETa/UIOB. OKHUCIUTENbHBIE CBOMCTBA: B3aMMOEHCTBHE C
MeTaJlJIaMH, BOJOPOZIOM, MEHee 3JIEKTPOOTPHULIATEIbHBIMU MeTaJlaMH, HEKOTOPBIMH CJIO>KHBIMU
BellecTBaMU. BoccTaHOBUTENbHBIE CBONCTBA HEMETAJIOB B PEAKLIUAX C KUCIOPOAOM, CIIOKHBIMU
BELIIECTBAMU-OKUCIUTENAMU. MaKposIeMeHTbl U MHUKPO3JEMEHTh. POlb MUKpPO3JIEMEHTOB B
KU3HENESITEIbHOCTH PACTeHUH, JKUBOTHBIX U YelioBeka. OpraHndeckne BemmecTa: OenKu, KUPHI,
yrnesoabpl. ®epmenTsl. Butamunsl. I'opmonsl. Ilonoxenue B Ilepuoanyeckoii cucreme 1. H.
Menpeneesa. CTpoeHue atoMa U MoJeKyJibl. @usnueckue U XMMUUECKHE CBONCTBA BOJOPO/ia, €ro
nojiyueHue u npuMeHenne. OOmiasi xapakTepucTuka rajoreHoB. CTpoeHHe aTOMOB TaJIOTEHOB,
cTeneHn ux okucieHus. CTpoeHHe MOJIeKyJ TajoreHoB. l'ajoreHel — MpOCTblE BeEIECTBa.
3aKOHOMEPHOCTH B HM3MEHEHHH HMX XHUMUYECKHX M (PU3NYECKUX CBOIHCTB B 3aBUCHMOCTH OT
YBEJIIMYCHUS MOPSAKOBOrO HOMEpa XUMHUYECKOTro dJeMeHTa. KpaTkue ceeneHus o xjope, 6pome,
uone, prope. Ilonydyerne x10poBogOpoaa. XIOPOBOAOPO B MpHpoe. XIJIOPOBOJIOPO U COJITHAS
KHUCJIOTa. XJIOPUIbL, UX TPUMEHEHUE B HapOAHOM x03siiicTBe. [loMydueHue rajoreHoB METOA0M
sJeKTpoau3a. buonornyeckoe 3HaueHUE raJlOreHoOB U UX coequHeHuil. [IpuMeHeHne raJoreHos.
CtpoeHue aToma Kucjaopoga. ANJIOTPONUs KUCIOpoAa. XapakTepuCTUKa XMMHUYECKHUX CBOMCTB
Kuciopona B csere npeacrasienuil o0 OBP. Ilpumenenne kucnopona. CTpoeHHe aToMa CEphl.
Annorponust. @uznyeckue CBOHCTBA pOMOMUYECKOH cepbl. XapaKTePUCTHKA XUMUYECKUX CBOMCTB
cepsl B cBeTe npencrasiernii oo OBP. BaxkHeiine coeqrHeHUs cepbl: CepOBOAOPO, CYIb(HIBL,
OKCHJIbI, CEPHHUCTAs KHCJIOTA, CYJIb(HUTHI, UX CBOWCTBA, MOJyYeHHE U MpUMeHeHne. PazbaBneHHas
U KOHILIEHTPUPOBAHHAs CepHas KHCJIOTa, €€ CBOMCTBA, NOJyueHue U mNpumMeHeHue. Peaxiuu
B3aUMOAENCTBUsl ¢ cepHOlM kucinoroi. CtpoeHue aromMoB a3zoTa. CTpoeHHE MOJIEKyJbl a30Ta.
Ousnyeckne M XUMHYECKHE CBOWCTBAa a30Ta B cBere mpexncrasienuit o0 OBP. Crtpoenue
MOJIEKYJIbl aMMuaka. Pu3nuecKrue CBOMCTBa, MONyueHne, cCOOUpaHnue, paclo3HaBaHHE aMMHUAKa.
XUMHUECKHEe CBOHCTBA aMMHAKa. BOCCTAHOBHTEIbHbIE M OOpa30BaHME HOHA aMMOHHUS TIO
JIOHOPHO-aKLenTOpHOMy MexaHu3My. CoJM aMMOHHs: COCTaB, NOJy4eHUE, (U3NYECKHe U
xumuueckue cpoiictsa. Ilpencrasurenu. Ilpumenenue B HapogHOM x03sicTBe. OKCHIBI a30Ta.
A3zoTHas kucloTa, ee cBoiicTBa U mnpumeHeHue. Hutpartel, cenutpel. CTpoeHue artoma.
Annorponusi. CpaBHEHHE CBOWCTB M NMPUMEHEHHe KpacHoro u Oenoro ¢ocdopa. Xumudeckne
coiictBa (ocdopa. Oxcun dochopa (V) u oprodochopnast kucnora. Conu oprodochopHoii
kucnotel. @ocdop B npupoae. Pochopubie ynodpenus. CTpoeHue aToma yriiepoaa. AJIOTPOIHs,
CBOICTBa Momu(UKaNWii — anMasa u rpadurta. Ux mpumenenrne. AMOp(HBIN yriepoa u ero copTa;
KOKC, Ca)ka, IPEBECHBIN yrojib. AncopOuus U ee MPakTHUECKOe 3HaueHHne. XMMHYECKHe CBOMCTBA
yraepoaa. Okcuapl yriepoja, UX CBOMCTBa, MosyueHue U npuMmeHeHue. CTpoeHHE MOJEKYJ
OKCHJIOB yTJiepona. Y ToJibHasI KUCJIOTA U ee conti. Bakuelime kapOoHAThI: KaJIbLIUT, COMA, MOTAII
— UX 3HauYeHWe U mnpuMmeHeHwe. Pacrno3HaBanue kapOoHatoB. Ilepexonm kapOOHAaTOB B
ruapokapOoHaTel 1 obparHo. Ctpoenue aroma. CpaBHEHHE €ro CBOWCTB CO CBOHCTBAMH aTOMa
yriepona. Kpucramnuyeckuil KpeMHHI, CpaBHEHUE €ro CBOMCTB C yriepoaoMm. IlpupoaHbie
coenuHeHust kpemHus: Si0Oz, CHIMKAaTBI U ATIOMOCHJIMKATHL. Pa3HOBHIHOCTH CTEKJa, €ro
npoucxoxnaeHue. Ilomyuenne uemenrta. [IpomsBoAcTBO W mpuMeHeHHe crekia, ¢apdopa,
LleMeHTa. 3aKpeIUleHHe U CUCTeMaTH3alusl 3HaHUM IO TeMe: CTPOeHHE aTOMOB HEMEeTaJlIOoB,
KOBAJICHTHAs HEeMOJIsIpHasi XUMUYeCKas CBsI3b. PellieHne sSKkCrepuMeHTaNbHbIX 33/1a4 U YpaBHEHUN
peaxiuii. [TonroToBka Kk KOHTPOJIBHON paboTe. 3aKperuieHne U CUCTEMATH3aIUs 3SHAHUH 110 TeMe:
XUMHYECKHE 1 (PH3HUeCcKre CBONCTBA HEMETAIIOB, X HUMUYECKHE PEaKLIH, KOBAJIEHTHAS ITOJIAPHAsT
CBs13b. PerlieHne 3KCrepuMEHTANbHBIX 337a4 U ypaBHeHH. [1oaroToBKa K KOHTPOJIBHOH padore.
Pabora Hag omubkamu.

Ceoiicmea nememaiiog u ux coeOunenuil (3 4).

Pemenne skcnepuMeHTanpHbIX 3amad no teme «lloarpynma kucnoponma». Pemenwne
SKCIEePUMEHTANBHBIX 3a7au 1o Teme «lloarpynmna asora u yriaepoaa». 3akperjieHue 3HaHUH MO
MOJIyYEHHUIO U PACIIO3HABAHUIO Ia30B.



Opzanuueckue eeutecmea (12 4)

Bemecrsa opranmueckne u Heopranudeckue. [IpumumHBl MHOrooOpasus OpraHMYECKUX
coenuHeHU. BaneHTHOCTE. XMMHUYECKOe CTPOSHHE OPraHUYECKUX COeMHEeHN. MoseKyIsapHbIe
U CTPYKTYpHBIE (POPMYJIBI OPraHMYECKUX COeArHEHUH. [ oMoornueckuii psa npenenbHbIX y/B.
Papuxaner. M3omepel u usomepus. ®dusndeckne M XUMHYECKHE CBOWCTBA. MeTaH W 3TaH:
CTpoeHHne MoJiekysa. l'openue Merana u staHa. IIpuMeHeHne merana. XHMMHUYECKOE CTPOEHUE
MOJIEKYJIbI 3THJIeHa. JIBoiliHas cBsA3b. B3aumopelicteue >TmiieHa ¢ Bomou. llommmepusanus
stuneHa. llonustunen u ero 3Hadenue. IloHATHE O MpeAeNbHBIX OJHOATOMHBIX CIHUPTaxX Ha
IpUMepe MeTaHoa U 3TaHoja. TpexaToMHbI cniupT raunepuH. OKUcCIeHne 3TUIOBOrO CIUPTa B
yKCycHbIN anpaerun. [lonstue o6 anpaerunax. OkucineHne ajapaernaa B Kuciaoty. OTHOOCHOBHBIE
HeTpeniebHble KapOOHOBBIE KHCJIOTHI Ha TNpUMEpPe YKCYCHOH Kuciotel. Ee cBoiicTBa u
npumMeHeHne. CTeapuHOBas KHCIIOTa KaK NMPEICTaBUTENb KUPHBIX KapOOHOBBIX KHCIIOT. Peakius
stepudukanuu. I[lonstue o ciaoxHbix 3¢upax. Ilonarue 00 ammHOKMCIOTaxX. Peakumu
NOJIMKOHACHCAMKH. benkw, ux crpoeHune u Ouonormueckass posb. IlenTunHas cBs3p U
noymmnenTtuabl. [lepBuunas crpykrypa OenkoB. buonmormueckue ¢ynkium Oenkos. CsoiicTBa
OenKoB U KadyecTBeHHbIE peakiuu Ha Oenku. [lorsrue o6 yraesomax. I'mokosa. Ee cBoiicTBa u
3HaueHne. Kpaxman m nemmonosa. Mx Owonormueckass posb. Ilonmumepbl mpupomHble |
cuHTeTH4ecKHe. Peakuuu nonumepusauuu U nojukoHaeHcauuu. Ilnactmaccel M BOJIOKHA.
3akperieHue U cucTeMaTusalus 3HaHul. PeleHne skcrepuMeHTaNbHbIX 3a7a4.

3akpeniienue (64)

OO6obuieHne, 3akperyieHWe M CHUCTeMaTH3alUsl 3HaHUH 1O Kypey XHUMHU 9 Kiacca.
Ilosropenue mnpoiigeHHbrx Tem: llepuoguyecknii 3akoH u Ilepuonuueckass cucrema, BUABI
XUMHUYECKHUX CBA3€H M TUIBI KPUCTAUIMUECKUX PELIETOK, THUIbI XUMUYECKUX pPeakLUi, KJIacchl
XUMHUYECKUX COCIUHEHUH. PellieHne 3KCnepuMeHTalbHbIX 33/1a4, PELIEHUE YPABHEHUN PEAKLIUI.

Mesicnpeomemmnsie ceasu

Peanusanusa MexXnpenMeTHBIX CBsi3eM IpU HM3ydyeHMH XuMuu B 8 M 9 kiacce
OCYILIECTBIISIETCS 4epe3 HCIONb30BAaHUE Kak OOLIMX eCTeCTBEHHO-HAYYHBIX IMOHSITHH, TaKk MU
MIOHSITUH, SIBJISFOIIMXCS CHCTEMHBIMU TSl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA
OOune ecTecTBEHHO-HAYYHbIE TMOHSTHS. HAay4YHBIA (DaKT, TUNOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJjaccupuKauus, TMEePHOANYHOCTb, HAONIOACHHE, 3KCIEPHUMEHT, MOAEIHUPOBAHNUE,
U3MepEHUEe, MOJIEITb, SIBJICHHE, TAPHUKOBBIH 3P EeKT, TEXHONOTUs, MaTepuasbl PU3uKa: MaTepus,
aToM, BJIEKTPOH, NMPOTOH, HEHTPOH, UOH, U30TOI, PAJHOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPHUECKUHN
3apsiA, TPOBOIHUKH, TONYIPOBOAHHUKH, IMAJIEKTPUKH, (POTOSJIEMEHT, MHIUKATOP, BELIECTBO,
TeJO, 00BEM, arperaTHoOe COCTOSTHHE BEIIECTBA, Ta3, PACTBOP, PACTBOPHUMOCTbD, KPUCTAJUINIECKAs
pemérka, CruiaBbl, (GU3MUECKUE BEIMYHMHBI, €IMHULBI H3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
ianetel, 3Bé3nbl, ConHie. buomorus: ¢orocuHTe3, npixaHue, Owocdepa, 3KOCHUCTEMA,
MHUHEpaJbHbIE yIOOPEHHs, MHKpPO3JEMEHTBl, MAaKPO3JIEMEHTBI, IUTATENbHbIE BEIIECTBA
I'eorpadusi: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHbIE MOPOIBI, TOJE3HBbIE HCKOIMAEMBIE,
TOTLITMBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4€0HOI0 MpeaAMeTa

Juunocmusie  pezyromamor  Obyvarowuiicas  nOJIYUUM  GO3MOICHOCHIL  0]1A
dopmuposanusn ciedyomux 1unocmuvix YY/[:

. onpeaesieHue MOTUBALIUN U3y4YeHHsT y4eOHOro MaTepuaa;

. OLICHWBAaHHE YCBaMBAEMOTrO Yy4eOHOro MaTepuaja, UCXOAsS W3 COLUUAJbHBIX U
JIMYHOCTHBIX [IEHHOCTEH,

. MOBBIIIIEHHE CBOETO 00Pa30BATEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYEHUIO
OCHOBHBIX UCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XUMUH U OOIIECTBA,

. 3HAHME NPABUJI TOBEICHUS B YPE3BbIUANHBIX CUTYALIHSIX;
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. OLICHUBAHHE COLUAIBbHONW 3HAUUMOCTH NPOoheccuil, CBA3aHHBIX C XUMUEH;
. BJIaJICHHE MpaBHJIaMH 0Oe30MacHOro oOpameHusl ¢ XUMHYECKUMH BEIECTBAMU H
000pynOBaHUEM, POSIBJICHNE SKOJIOTHYECKON KYJIbTYPHI.

Memanpeomemmsle pe3yiomanivl

PerynsiTuBHbIE

Obyuaiowuiicss NOIYYUM 803MOICHOCIL OISl (POPMUPOBANUA CIEOYIOUUX PESYNAMUCHBIX
VVi:

. LleJIeTIOIaraiie, BKJFOYas [OCTAHOBKY HOBBIX  Leel, mpeoOpasoBaHUe
NPaKTUYECKOH 3a71a4 B IO3HABATENIbHYIO, CAMOCTOSITEIIbHBIN aHAJIN3 YCJIOBUI AOCTHIKEHHS LIETTH
Ha OCHOBE y4€Ta BBIACJICHHBIX YUUTEIEM OPUEHTHPOB ACHCTBUS B HOBOM Y4eOHOM MaTepHale,

* MJIAaHUPOBAHUE ITYTU JOCTUKEHUA L[e.]'[efl;
* YCTAaHABJICHUEC LECJICBBIX TMPUOPUTCTOB, BBIACICHUC AJIBTCPHATUBHBIX CHOCO6OB
JOOCTUKEHHUSI LIeJTH U BBIOOp Hanboee 3pPpexkTHBHOTO crnocoda; © yMeHue CaMOCTOSITENIbHO

KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABJIATh UM, * YMEHHE NMPUHUMATh PEUICHUs B MPOOIEMHON
CUTyalluy,

. MOCTAHOBKA Y4YeOHBIX 3a/a4, COCTaBJIEHHWE TIUIAHA U MOCJIEHOBATEIbHOCTU
eHCTBHI;

. opraHmu3ans pabovyero MecTa Py BBITIOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,

. MPOTHO3UPOBAHHUE PE3YJIbTATOB OOYUYEHUs, OIICHUBAHME YCBOSHHOTO MaTepuaa,

OLICHKA Ka4ve€CTBa U YPOBHA IOJYUCHHBIX 3HaHHﬁ, KOppEKLMA IJIaHa U cnoco6a HeﬁCTBHﬂ npu
HeoOxonumocTH . ITo3HaBaTenbHble OOyUarOIUINCS MONYYUT BO3MOXKHOCTD Al HOpMUPOBaHUS
CIAEAYIOUINX MO3HaBaTeNbHbIX Y Y /I

. MIOMCK U BbIAEJIeHHE HHPOPMALHH;

. aHaNM3 yCJaoBUi U TpeOOBaHUH 3amadn, BHIOOp, COMOCTaBIeHHE U OOOCHOBAHUE
criocoba pereHus 3a1a4u;

. BBIOOp HambOosee 3PPeKTUBHBIX CMOCOOOB pEINeHHs 3aJa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA,

. BBIIBHIKEHHE U OOOCHOBAHHE TUIIOTE3bI, BEIOOP CIIocoba €€ MpOBEpKH,

. CaMOCTOSITENIPHOE CO3[JaHHME aJropuTMa AEATENIbHOCTU MPH pelleHHH Mpodiem
TBOPUYECKOIO M MOMCKOBOTO XapaKTepa,

. YMEHHsI XapaKTepHU30BaTh BELIECTBA 110 COCTABY, CTPOCHHUIO M CBONCTBAM,

. OIMUCBIBAHNE CBOMCTB: TBEP/ABIX, JKUIKHX, ra3000pa3HbIX BEIIECTB, BbIACICHUE UX
CYIIECTBEHHBIX MPU3HAKOB,;

. n300paskeHne COCTaBa MPOCTEHIINX BELIECTB C MOMOLIbI0 XUMHYECKUX (HOPMYIT U
CYIIHOCTH XMMHYECKHX PEAKLUI C MOMOLIBI0 X UMHYECKUX YPaBHEHUIT;

. npoBeaeHue HaOII0ICHUH, OMMCAHNE MPU3HAKOB U YCJIOBUN TEYEHUS] XMMUYECKUX

peakuuii, BHIMOJIHEHNE XUMHUYECKOTO KCIIEPIMEHTA, BBIBO/IBI HA OCHOBE aHaJIN3a HAOFOACHNH 32
SKCIIEPUMEHTOM, pELICHHE 3a/1a4, TMOJy4YeHHE XHUMHYECKOH HH(POpMAMH W3 Pa3IHMYHBIX
HCTOYHUKOB,

. YMEHHE OPTraHU30BBIBATH UCCIEAOBAHHUE C IIEJBI0 IPOBEPKU THITOTES;

. YMEHHE J1eJ1aTh YMO3AKIIOUEeHUs (MHAYKTUBHOE U 110 aHAJIOTHH) U BBIBOABI,

. yMEeHHE OOBEKTHBHO OLIEHUBATh HMH(POPMALMIO O BEIIECTBAX W XHUMHYECKHX
nporeccax, KpUTHYECKA OTHOCUTBCS K TICEBIOHAYYHOH MH(OPMALIHL.

Kommynuramuenuie

Obyuaiowuiics ~ nomyyum  603MOJNCHOCHIL Ol (POpMUPOBAHUsL  CIEOVIOWUX
KoMmyHukamuenvix VVJ[:

* MOJIHOE W TOYHOEC BLIPAKCHHUE CBOUX MBICJIE B COOTBETCTBHHU C 3agadyaMu H
YCJIIOBUAMH KOMMYHUKAIIUH,
* AACKBATHOC MCIIOJIb3OBAHUE PCUYCBbLIX CPEACTB MJid y4YaCTHUsd B AUCKYCCHUU U

apryMEHTALMU CBOEH MO3ULINH, YMEHHE MPENCTABIATh KOHKPETHOE COZlepIKaHUe C COOOIIEHNEM
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€ro B MUCbMEHHOW 1 YCTHOH (opMme, omnpeaeneHrne crocoOOB B3aUMOIEHCTBUS, COTPYIHUIECTBO
B TIOUCKe 1 cOope nHpopManuy,

. omperneneHue CrocoboB B3aMMOACHCTBUS, COTPYAHMYECTBO B IOHCKE U cOope
uHpOpPMaLIMK, yYacTHE B IHAJOre, IJIAHUPOBaHHE OOIIMX CIOCOOOB paloThL, MpPOSIBICHUE
YBKUTEJIbHOTO OTHOIIEHHS K JPYTUM YYALTUMCS,

. OMHCAHHUE CONEP’KAHMS BBITOJNHAEMBIX NEHCTBHH C LEIbI0 OPUEHTUPOBKHU B
NPEAMETHONPAKTHYECKON AEATEIbHOCTH,

. YMEHHUS] YUUTBHIBATb Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPAWHALMM Pa3JIUYHBIX
MO3ULIUH B COTPYIHHUYECTBE;

. dbopMyMpoBaTh COOCTBEHHOE MHEHUE U TIO3UIMI0, apTyMEHTHPOBATh W
KOOPIWHUPOBATh €€ C MO3ULIHMSIMU MaPTHEPOB B COTPYAHHUYECTBE NPU BBIPAOOTKE OOIIero
peLIeHNs B COBMECTHOH JIeSITEIbHOCTH,

. OCYWIECTBJISITh  B3aUMHBIH  KOHTPOJIb W OKas3blBaTh B  COTPYJHHYECTBE
HEOOXOIUMYIO B3aMOIIOMOIIIb;

. IUTAHUPOBATh O0IHKe CrnocoObl PaboThI, OCYINECTBISATH KOHTPOJIb, KOPPEKLHIO,
OLIEHKY AeMCTBUH MapTHEPA, YMETh YOEIKNaTh;

. UCTIOJIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPEACTBA I OTOOPAKEHHsI CBOUX UYBCTB,
MBICJIEH, MOTHBOB U MOTpeOHOCTElH, oToOpakaTh B peun (omucaHue, OObICHEHUE) COAEpKAHME
COBEpIIAEMbIX IEHCTBHM, Kak B (popMe IpOMKOH COLMANN3MPOBAHHOH pedH, Tak U B (opme
BHYTPEHHEN peun;

. pa3BUBaTb KOMMYHHKATHUBHYIO KOMIIETEHLIUIO, HCIIONB3Ysl CPEACTBA YCTHOH H
NUCBMEHHOH KOMMYHHKAllMM TIpu pabdoTre ¢ TeKcTaMu Yy4eOHMKAa H  JOMOJIHUTEIbHON
JUTEPATYPOH, CHPABOYHBIMH TAaONMLIAMH, TPOSBISATH TOTOBHOCTh K YBaKEHHIO MHOW TOUYKU
3peHust pu 00CYKAEHNUHU PE3yJIbTaTOB BBITOJHEHHON padOoThL.

Ilpeomemnvimu pe3ytomamamu uzydenus npeomema «Xumus» ¢ 8 Kiacce A61410mcs
clledyrouiue yMeHus:

1. B nosnasamensnoii cghepe:

7aBaTh ONPENEICHUS W3yYEHHBIX MOHATHI BELIECTBO (XUMHUYECKUI 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKasl pelleTka, BEeLUIECTBO, IPOCThIE U CIOXKHbBIE BEIECTBA, X UMUUECKas]
¢dopmysia, OTHOCHTENbHAS] ATOMHAsI Macca, OTHOCUTENbHAS MOJICKYJISIpHAsl Macca, BAJICHTHOCTD,
OKCHJBI, KHCJOTBI, OCHOBaHMA, COJH, aM(OTEPHOCTb, MHAMKATOP, MEPHOAUYECKHI 3aKOH,
NepUOIUYECKasl CHUCTeMa, MepHOAMYEecKas TaOnuua, M30TOMbL,  XUMHYECKas  CBs3b,
3JEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIIEHHS], SJIEKTPOJIUT); XUMHUYECKast PEaKIsl (XUMHUECKOe

YpaBHEHUE, FE€HETUYECKasl CBsI3b, OKHUCJICHHE, BOCCTAHOBJICHHE, 3JIEKTPOJUTHYECKAS
auccoLuranus, CKOPOCTH XUMUYECKON peakuun),
* OIUCBHIBATh J€MOHCTPALMOHHbIE U CAMOCTOSITENIbHO NPOBEAEHHbBIE 3KCIEPUMEHTBI, HCIIONIb3YsI
IS 3TOro €CTECTBEHHBIN (pycckui, POIHOM) SI3BIK 51 SI3BIK XUMUH,
- OTIUCHIBATh U Pa3INYaTh U3yUEHHBbIE KJIaCChl HEOPraHUYECKUX COEUHEHUI, POCThIE U CIOXKHbIE
BELIECTBA, XHUMHUYECKHe peaxiuy;

KJIacCU(pUIIUPOBATD U3yYeHHbIE OOBEKTHI u SIBJICHUS,
- HabJIFO AaTh IEMOHCTPHUPYEMBIE H CAMOCTOSTEBHO ITPOBOIUMBIC OIBITHI, XUMHUYECKHE PEAKIIHH,
MPOTEKAIOLINE B Mpupoae " B OBITY;

IenaTb BbIBOAbBI W YMO3AKJIIOYEHHUs W3 HAOMIOJACHUH, M3YYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBaTh CBOWCTBA HEM3YYEHHBIX BELIECTB 110 AHAJIOTHH CO
CBOICTBaMH U3yYEHHBIX;
* CTPYKTYPHPOBAaTh H3YYEHHBIH MaTepHUal i XUMHUYECKYIO HHPOPMALHIO, MOJYYSHHYIO U3 APYTHX
HCTOYHHKOB,;

MOZIEJIUPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB NEPBOTO — TPEThEro NEPHOAOB (B pamKax
U3yYeHHBIX NOJIOckeHUH Teopun  J. Pesepdopaa), CTpoeHHe MPOCTEHIIINX MOJIEKY JI.
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2. B yennocmmno-opuenmayuonnoii cgepe:
aHATM3UPOBaTh M OLEHUBATHb NOCJIEACTBHS Ul OKpYJKarolled cpeabl ObITOBOW U
MPOM3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKA, CBI3aHHOH C repepadOTKOH BEIECTB.

3. B mpyoosoii chepe:
* IPOBOAUTH XUMHUECKUI SKCIIEPUMEHT.

4. B cghepe 6e30nacnocmu scuzneoesimessHOC.!

* OKa3bIBATh MEPBYIO MMOMOIIb MPHU OTPABIEHHSIX, OKOraX M APYIHX TPaBMaX, CBSI3aHHBIX
BEIIECTBAMH U JJA0OPATOPHBIM 00OPYIOBAHHEM.

OMHUCBHIBATH CBOHCTBAa TBEPABIX, JKUIAKWUX, Tra3000pa3HbIX BELIECTB, BBIAENSA UX
CYLIECTBEHHBIE MPU3HAKY,

* XapaKTepPH30BaTh BEINECTBA IO COCTaBY, CTPOCHHMIO M CBOHCTBAaM, YCTaHABIIUBATH
NPUYIHHHO-CJIECTBEHHBIE CBSI3U MEXKAY aHHBIMU XapPaKTEPUCTUKAMH BEILECTBA,

* PaCKpbIBaTb CMBICT OCHOBHBIX XHMHYECKHX TIOHSITHH «aTOM», «MOJEKYJay,
«XUMHYECKUH 3JIEMEHT», «(IPOCTOE BEIIECTBO», «CIOXHOE BEILIECTBO», «BAJICHTHOCTHY,
UCTIONB3Ys 3HAKOBYIO CHCTEMY XHMUH,

* m300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C IOMOLIBI0 XHUMHUYECKHUX (OPMyT U
CYIIIHOCTb XMMHYECKHX PEAKIUi C TOMOIIBI0 XUMHUYECKUX YPABHEHUH,

* BBIYHUCIISITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYEO W MOJIIPHYEO MAacChl BEIIECTB, a TaKXKe
MacCOBYIO [IOJIF0O XHUMHYECKOTO 3JIEMEHTa B COCAMHEHUSX [UI OLEHKH HX MPaKTHYECKOH
3HAYUMOCTH,

* CPaBHHBATD IO COCTaBY OKCHIIbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

* KJIaCCU(PUIMPOBATH OKCUABI 1 OCHOBAHHS MO CBOMCTBAM, KHCIIOTHI U COJIA TIO COCTABY;

* MOJIb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U XUMHYECKON TIOCYIOH;

* POBOANTDL HECIIOXKHBIE XUMHUYECKUE OMBITHl U HAOMOAEHHS 32 U3MEHEHUSIMU CBOMHCTB
BEIECTB B MpOLeCCe MX MNPEeBpAIlCHUH, COONIONATh MpaBHJia TEXHUKU O€30MacHOCTU TIpHU
NpoBeNeHUH HaOIFOASHUH U OIBITOB;

* pa3aMyaTh 3KCIEPUMEHTAJIBHO KHCJIOTBI W IIEJNOYH, TONB3YSACh WHAMKATOPAMU,
OCO3HaBaTh HEOOXOAMMOCTh COONIOAEHHsT Mep Oe30MacHOCTH NpU OOpaIeHHH ¢ KUCJIOTaMU U
IIEJIOYaMH.

* packpbIBaTh CMbICI nepuoandeckoro 3akoHa . 1. Menneneesa,

* ONUCHIBATH W XapakTepU3oBaTh TaOMUUHYI0 (OPMYy TEPUOIUYECKON CHUCTEMBI
XUMHYECKHUX 3JIEMEHTOB,

* XapaKTepPH30BaTh COCTaB ATOMHBIX sSIIEP U pacHpefesieHHe 4YHcia 3JEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX 3JIEMEHTOB MaJbIX IE€PHONOB NEPUOIUUECKOM
CHCTEMBI, a TAK)XKE KaJIHsI U KaJIbLNs,

* pa3aMyaTh BUbI XUMHYECKOH CBSI3H: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO 1 METAJTHYECKYIO;

* M300pakaTh 3JEKTPOHHO-HOHHBIE (HOPMYJIbI BEUIECTB, OOPA30BAHHBIX XUMHUYECKUMH
CBSI35IMU Pa3HOTO BHJA,

* BBISIBJISITH 3aBUCHMOCTb CBOHCTB BEIECTB OT CTPOCHUS MX KPUCTAJUTMUECKUX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITHYECKHX;

* XapaKTEePH30BaTh XUMHUYECKHE B3JIEMEHTBl M WX COCIUHEHHMs Ha OCHOBE ITOJIOXKEHUS
3JIEMEHTOB B IEPHUOANYUECKON CUCTEME B OCOOCHHOCTEH CTPOSHHSI UX aTOMOB,

* XapaKTepPH30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHHE TEPUOIMUECKOTO 3aKOHA U
MEePUOANYECKON cHucTeMbl xumudeckux sjemeHToB JI. 1. Menneneesa, ¢ OOBSICHSITH CYTh
XUMHYECKHX MPOLECCOB U UX MPUHLHUIHAIBHOE OTINYHE OT (PU3UIECKUX;

* Ha3bIBaTh IIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHIA,

* YCTAHABIHMBATb MPUHAJIEKHOCTD XUMHUYECKOH PEAKIUH K ONPEAeNEHHOMY THITY IO
OJHOMY M3 KJAcCU(UKALMOHHBIX MPHU3HAKOB. 1) MO YHMCIy U COCTABY HCXOIHBIX BELIECTB U
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NPOAYKTOB peakuMu (peakuuu COENMHEHHs, pPAa3JIOKEHHs, 3aMelleHuss U oOMeHa), 2) mo
BBIJICJIEHUIO MJTH MOTJIOIIEHHUIO TEIUIOTHI (PEaKLU SK30TEPMUYECKHUE H SHIOTEPMHUYECKHE); 3) TIO
U3MEHEHHUIO CTETEHEH OKHCJIEHHMsS] XHMHUYECKHX SJIEMEHTOB (Peakuuu OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE); 4) 10 00paTUMOCTH Tponecca (peakuuu o0paTUMble 1 HEOOpaTHMBIE);

* COCTaBJIATb YPAaBHEHUS JJIEKTPOJIUTHYECKON AUCCOLMALIMM KHUCJOT, LIENOYel, CONEH;
NOJIHBIE W COKpPALIEHHbIE MOHHBIE YPAaBHEHHUs peakuuii OOMEHa, ypaBHEHHsS OKHCIHTEJbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUii,

* MPOTHO3UPOBATH MPONYKTHl XMMUYECKUX peakLuil o popMynam/Ha3BaHUSM UCXOIHBIX
BEILECTB; ONPEIEISATh UCXOAHBIE BellecTBa M0 (opMyIaM/Ha3BaHUSAM MPOAYKTOB PEAKIINY,

* COCTaBJISITh YPABHEHUS PEAKIHI, COOTBETCTBYIOIIUX MOCIENOBATEIBHOCTH («IIETIOUKE) )
NpeBpalLleHHi HEOPraHUUECKHUX BEIIEeCTB Pa3IMUHbIX KJIACCOB;

* BBIABJIATH B IPOLIECCE 3KCMEPUMEHTa NMPU3HAKHU, CBUETENbCTBYIOLINE O MPOTEKaHUU
XUMHUYECKON PeaKLuu;

* IPUTOTOBJISITE PACTBOPHI C ONPENEIEHHON MAaCCOBOM 10JIeH paCTBOPEHHOIO BELIECTBA,

* OIIpeNessiTh XapakTep Cpelbl BOAHBIX PACTBOPOB KUCJIOT M IIENOYEH MO0 M3MEHEHUIO
OKpacKu UHIUKaTOPOB;

* IPOBOJIUTL Ka4eCTBEHHbIE PEaKIMM, MMOATBEP KAAIOLINE HAIUYNe B BOAHBIX pacTBOPax
BELIIECTB OT/EIbHBIX HIOHOB

* OIIpeNeNsiTh MPUHAIIEKHOCTh HEOPraHUMYECKHUX BELIECTB K OJHOMY U3 H3y4YEHHBIX
KJIACCOB/TPYIIT: METAJIbl 1 HEMETAJUIBL, OKCHJIbI, OCHOBAHHUSI, KUCJIOTBI, COJIH,

* COCTaBJISITh (POPMYJIBI BELIECTB IO UX HA3BAHUSIM;

* OIIpeNeNsiTh BAJIGHTHOCTDb U CTENEeHb OKUCIIEHHsI 3JIEMEHTOB B BELIECTBaX;

* COCTaBJISITh (POPMYJIBI HEOPTAHUYECKUX COCJUHEHUH MO BAJEHTHOCTSIM U CTETIEHSIM
OKHCIICHHS 3JIEMEHTOB, a TAK)KE 3apsilaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBaHUI1 U COJICH,

* O0OBACHATH 3aKOHOMEPHOCTU M3MEHEHHs (PU3NIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB U HEMETAJJIOB) U MX BBICIINUX OKCHIIOB, 00OPa30BaHHBIX JIEMEHTAMH BTOPOTO
U TPETHETO MEePUOJIOB;

* Ha3bIBaTh OOIINE XUMHUYECKUE CBOMCTBA, XapaKTEPHBIE JIsl TPYIIIT OKCHIOB: KUCJIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XWMHYECKHE CBOWCTBA, XapaKTEpHBbIC I KAKAOrO M3 KJIACCOB
HEOPraHWYECKHUX BELIECTB. KUCJIOT, OCHOBAHUI, COJIE,

* IPUBOAUTH  NPHUMEPBbl  peaklUil, MNOATBEPKAAIOIIMX  XMMHUYECKHE  CBOMCTBa
HEOPraHWYECKHUX BELIECTB. OKCUIIOB, KUCJIOT, OCHOBAHUI U COJIEH;

* OIIpeNeNsiTh BELIECTBO-OKUCIUTENb M BELIECTBO-BOCCTAHOBUTENb B OKHCIUTENbHO-
BOCCTAHOBHUTEJIbHBIX PEAKLUAX;

* COCTaBJISITh OKHUCJIUTEIbHO-BOCCTAHOBHUTENBHBIN OaNaHC (U1 N3yUeHHBIX PEeaKIHii) 1Mo
MPeJIOKEHHBIM CXeMaM peakLuii;

* MPOBOANTEH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAOIINE XHMHUYECKIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEILECTB;

Ilpeomemnvimu pe3yiomamamu uzydenusn npeomema «Xumus» ¢ 9 Kiacce A61410mcs
ciledyrouue yMeHus:

1. B nosnasamensnoii cgepe:

* 1aBaTh ONPEAEICHNS H3YYECHHBIX ITOHATHH: BEIIECTBO (XUMHUECKHUH 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKasl pelleTKa, BELIECTBO, IPOCThIE U CJIOXKHbBIE BEIECTBA, XUMUUECKas]
¢dopmMysa, OTHOCHTENbHAST ATOMHAsI MacCa, OTHOCUTENbHAS MOJIEKYJISIPHAsl Macca, BAJICHTHOCTD,
OKCHJBI, KHCJOTBI, OCHOBAHMSA, COJH, aM(OTEPHOCTb, MHAMKATODP, MEPHOANYECKHI 3aKOH,
NepUOIUYECKasl CHUCTeMa, MepHOAMYEecKas TaOnMLa, M30TOMbL,  XUMHYECKas  CBs3b,
3JIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIIEHHS], SJIEKTPOJINT); XUMHUYECKast PEaKIsl (XUMHUECKOe
ypaBHEHUE, reHeTU4YecKass CBsI3b, OKHCJIEHHME, BOCCTAHOBJIEHHE, 3JIEKTPOJIUTHYECKAs
AMCCOLMaLus, CKOpPOCTb XUMUYECKON peakuun),
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© OMHUCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOATEIIBHO NMPOBEACHHBIC SKCIICPUMCHTBI, UCIIOJIB3Ys

IJ1s1 3TOro €CTECTBEHHBIN (pycckui, POIHOM) SI3BIK 51 SI3BIK XUMUH,
- OTIUCHIBATh U Pa3INYaTh U3yUEHHbIE KJIaCChl HEOPraHUYECKUX COSUHEHUI, TPOCThIE U CIOXKHbIE
BELIECTBA, XHUMHUYECKHe peaxiuy;

KJIacCU(pUIIIPOBATD U3y4YEHHbIE OO0BEKTHI u SIBJICHUS,
- HabJIFO AaTh IEMOHCTPHUPYEMBIE H CAMOCTOSTEIBHO ITPOBOIUMBIC OIBITHI, XUMHUYECKUE PEAKIIHH,
MpOTEKaroL1e B npupozne u B ObITY;

7enaTb BbIBOAbI W YMO3AKJIIOYEHHs W3 HAOMIOACHUH, M3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3MPOBATh CBOWCTBA HEM3YYEHHBIX BELIECTB 110 AHAJIOTHH CO
CBOICTBaMH U3y4YEHHBIX;
* CTPYKTYPHPOBAaTh H3YYEHHbIH MaTepHUal i XUMHYECKYI0 HHPOPMALHIO, MOJYYSHHYIO U3 APYTHX
HUCTOYHHKOB,;

MOZIEJIUPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB NEPBOTO — TPEThEro MEPHOAOB (B pamKax
U3yYEHHBIX MOJIOckeHUH Teopun  J. Pesepdopaa), CTpoeHHe MPOCTEHIINX MOJIEKYJI.

2. B yennocmmno-opuenmayuonnoii cghepe:
aHAIM3UPOBaTh M OLIEHUBATHb NOCJIEACTBHS Ul OKpYJKaroliel cpeabl ObITOBOW U
MPOM3BOJCTBEHHON ESITEIbHOCTH YEJIOBEKA, CBI3aHHOH C repepadOTKOMN BEIEeCTB.

3. B mpyoosoii chepe:
* POBOAUTH XUMHUECKUH SKCIIEPUMEHT.

4. B cghepe 6e30nacnocmu scuzneoesimessHOC.!

* OKa3bIBaThb MEPBYHO IMOMOIIBL IIPU OTPABJICHUAX, OXKOrax U APYyrux TpaBMax, CBA3aHHBIX C
BEIECTBAMH U JIAOOPAaTOPHBIM O0OPYAOBAHHEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC (70 YACOB)
Haseanue Tema ypoka OcHognole euonvt oeamenvHocmu | Henonv3oe
pazoena ooyuarwmuxca anue
00opyoosa
HUA
uenmpa
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«Touka

Pocma»
Beeoenue (54) | 1.Ilpeomem xumuu. | Cnyumanue oObsICHEHUH yUUTES.
Bewecmea. CamoctositenpHas paboTa ¢ y4eOHUKOM.
OO0mbsicHeHHEe HAOMIOIAeMbIX SIBJICHH.
2. IIpespawygenus
pespdaty Paborta ¢ pa3naToyHbIM MaTEpPUATIOM.
geuyecms. Pons .
Craymanue oObsSCHEHHHA YIUTEIIS.
XUMUu 6  JHCU3HU
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
yeyin6exd.
3.Kpamxkuii  ouepx | Cnymanue 0ObsICHEHUH YUUTEIS.
ucmopuu pazsumus | CamocrosTenbHas padoTa ¢ y4eOHUKOM.
Xumuu. Otbop ™ cpaBHeHME Marepuajga IO
HECKOJIbKUM HCTOYHHKAM.
4.1ICX2 JILU. | Cnymanue oObsICHEHUH yUUTEINS. Jaruuk
Memnoeneesa. 3uaxu | CamocrosrenbpHas paboTa ¢ y4eOHUKOM. | BBICOKOM
XUMUYECKUX Pabora ¢ Tabnuneit Menneneesa. TeMIieparyp
2J1eMEHMO8. Pabora ¢ kapToukamm. bl, Jlatumk
TeMIepaTyp
BI
MIJIATUHOBBIN
5. Xumuueckue
AHaus Gpopmyit.
Gopmynei.
OmuocumenvHas Pemenne TeKCTOBBIX KOJIMYECTBEHHBIX U
AmoMHAA y | KQUECTBCHHBIX 3aa4.
MONEKYAAPHASL Cnymanue 0ObSICHEHUN YIUTEIS.
MACCHL Pabora B mapax.
Pabora B rpynmnax.
Amomwt 1. OcHosHvie JlaTauk
Paborta ¢ pa3naTo4HbIM MaTEpPUATIOM. .
XUMUYECKUX | céedenus 0 o BBICOKOM
Caymanue oObSCHEHHHA YIUTEIIS.
Inemenmos CMPOEHUU AMOMO. TeMIepaTyp
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
(8v) H3zomonbi. pl, JlaTumk
TeMIepaTyp
BI
MIJIATUHOBBIN
2. Cmpoenue | Cnymanue oObsICHEHUH YUUTEIS.
971€KMPOHHBIX CamoctositenpHas paboTa ¢ y4eOHUKOM.
obonoyex amomos. | Pabota ¢ Tabnnueit Menneneesa.
Hszmenenue uucna | Pabora ¢ kapTOUKamu.
/1€ KMPOHOB na | Pabota B mapax.
BOYV. Pabora B rpynmax.

3. Hounas cesse.

Caymanue oObsSCHEHHUH YIUTEIIS.
PereHre nocTaBaeHHBIX 3a7a4.
Pabota ¢ yuebHHKOM.

Pabora B mapax.

Pabora B rpynmax.

4. Baaumooeiicmesue
amomos
21eMEHMOB-
HeMemaJlios
MedHcoy coOoil.

Caymanue oObSCHEHHH YIUTEIIS.
Pabora ¢ Tabnmuneit Menneneesa.
Pemenue 3anau.
Pabora B mapax.
Pabora y mocku.
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3. Kosanenmuas
XUMUYECKAS C6:30b.

Pabora ¢ pa3naTo4HbIM MaTEpPUATIOM.
Caymanue oObsSCHEHHUH YIUTEIIS.
CamocrosTenbHas padboTa ¢ yueOHUKOM.

6. Memannuueckas
XUMUYECKAS CBA3b.

Pabora ¢ pa3naTo4HbIM MaTEpPUATIOM.
Craymanue oObsSCHEHHH YIUTEIIS.
CamocrosTenbHas paboTa ¢ Y4eOHUKOM.

7. Qbobuenue u
cucmemamusayus
BHAHUT .

Pabora B mapax.

Pabora B rpynmax.

Pemenue 3anau.

IIpoBepka Noay4YeHHBIX 3HAHUI.
IToaroToBka K KOHTPOJILHOM padoTe.

8. Konmponsnas

Petnenue 3agannii KOHTPOJIBHON pabOTHI.

paboma Ne 1.
Ilpocmete 1 IIpocmuie aT4YHK
P P Pabota ¢ pa3natouHbIM MaTepPHAIIOM. A .
eéemecmea (7 | sewgecmea - . BBICOKOM
Craymanue oObsSCHEHHHA YIUTEIIS.
y) Memanivl u TEMIIEPATYD
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
HeMemaLIbl. b, Jatuuk
4 Ananu3 omudoK.
Hau3 o TeMIepar
N AHanu3 KOHTPOJBHOH paboThI. patTyp
KOHMPOIbHOTL bI
Gom Pabora Hag ommbkamu. .
bl. MTATHHOBBII
P Pemenue 3anau. JlaTHHO
— H3MEpeHne
TEeMIepaTyp
Bl TIEPEXOJIOB
AJJIOTPOITHBI
X
MoIU(UKaLH
51 Cephl,
U3MepeHne
TeMIepaTyp
bl TIJIABJICHHS
BEIIIECTB.
2. Konuvecmeso
AHaus Gopmyd.
seuyecmsa.

Pemenne TEKCTOBBIX KOJNMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4.
Craymanue OObsSCHEHHH YIUTEIISL.

3. Peutenue 3a0au .

AHaus Gopmyd.

Pemenne TEKCTOBBIX KOJNMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4.
Craymanue oObsSCHEHHH YIUTEIISL.

4. Monapusrit
0bvem 2a306.

AHaus Gopmyd.

Pemenne TEKCTOBBIX KOJNMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4y.
Craymanue oObsSCHEHHH YIUTEIISL.

3. Peutenue 3a0au.

AHnaus Gopmyi.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a7a4.
Craymanue oObsSCHEHHH YIUTEIISL.
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6. QOboowenue u

Pabora B mapax.

cucmemamusayus | Pabota B rpynmax.
suanuti no 2nase | Pemenne 3amad.
«IIpocmuie IIpoBepka nony4eHHBIX 3HAHUIM.
8eecmea. ITonroToBka K KOHTPOJILHOH padoTe.
7. Komwmponvnas | PenieHue 3amaHuii KOHTPOJIbHOM PadOTHI.
paboma Ne 2.
Coedunenusn | 1. Cmenens | Cnymanue 0ObsICHEHUH YUUTEIS.
xumuueckux | okucnenus. Ananuz | CamocrositenbHas padbora ¢ yaeOHHUKOM.
IeMeHmOo8 KOHMPObHOT Pabora ¢ Tabnmuneit Menneneesa.
(15 u). pabono. Pabora ¢ kapToukamm.
2. Baoicneiuue
Pabora ¢ pa3naToyHbIM MaTEpPUATIOM.
KAaccol  OUHAPHBIX C 5 .
cocouneHii JyLIaHue OObSICHEHUHA YIUTEIISL.
CamocrosTenbHas paboTa ¢ Y4eOHUKOM.
3. Ocnosanusl. p Haruuk pH
aboTa ¢ pa3gaTouHbIM MaTEPHAIIOM.
Caymanue oObsSCHEHHH YIUTEIIS.
CamocrosTenbHas padoTa ¢ Y4eOHUKOM.
4. Ob6o6wenue u | Pabota ¢ pa3gaTo4HBIM MaTEPUATIOM.
cucmemamusayus | Pemmenue 3anay.
SHAHUI. 3akperieHue 3HaHuil 110 TeMe.
5. Kucnomot. Craymanue oObSCHEHHH YIUTEIIS. Haruuk pH
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop ™ cpaBHeHME Marepuajga IO
HECKOJBKUM HCTOYHHKAM.
6. QOoboowenue u | PaboTa ¢ pa3naTodHbIM MaTEPUATIOM.
cucmemamusayus | Pemmenue 3amad.
SHAHUI. 3akperieHue 3HaHuil 110 TeMe.
7. Conu. Caymanue oObSCHEHHHA YIUTEIIS. Haruuk pH

CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepHana IO
HECKOJIBKUM HUCTOYHHKAaM.

8. Obobwenue u

Paborta ¢ pa3naTo4HbIM MaTEpPUATIOM.

cucmemamusayus | Pemmenue 3amad.
SHAHUI. 3akperieHue 3HaHuil 110 TeMe.
9. QObobwenue u | PaboTa c pa3gaTOYHBIM MATEPHATIOM.
cucmemamusayus | Pemmenune 3amay.
3HAHU 006 | 3akperuieHue 3HaHUH 10 TeMe.
OCHOBHUIX  KIACCAX
HEeOP2aAHUYECKUX
8eulecme.
10.

Pabota ¢ pa3natouHbIM MaTepPHAIIOM.
Kpucmannuyveckue .

Caymanue oObsSCHEHHH YIUTEIIS.
peuiemxu.

CamoctosTenpHas paboTa ¢ y4eOHUKOM.
12. Yucmuoie | Caymanue OObSCHEHUH YIUTEIIS.

eeujecned U CMeCu.

CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepHana IO
HECKOJIBKMM HUCTOYHHKAaM.

13. Maccosas u
obvemuasn oot

AHaus Gopmyd.
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KOMRNOHEHNOE6

Pemmenne TeKCTOBBIX KOJIWMYECTBEHHBIX U

cmec.
Ka4eCTBEHHBIX 3a71a4y.
Craymanue OObsSCHEHHH YIUTEIISL.
14. Pacuempur,
AHaus Gopmyd.
CBA3AHHbIE c

noHAMUEM «O0AANY.

Pemenne TEKCTOBBIX KOJNMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4.
Craymanue oObsSCHEHHH YIUTEIISL.

15.  Koumponasnas

Petnenue 3agannii KOHTPOJIBHON pabOTHI.

paboma Ne 3.
H3menenus, 1 Qusuyveckue
Pabora ¢ pa3naToyHbIM MaTEpPUATIOM.
RPOUCXO00AWU | AGTEHUSL 6  XUMUU. o
Caymanue oObsSCHEHHHA YIUTEIIS.
e ¢ | Ananuz
. CamocrosTenbHas paboTa ¢ y4eOHUKOM.
eeugecmeamu | KOHMpOIbHOIl
(12 u). pabono.
2. Xumuueckue | Ciaymanue OObSCHEHHHA YIUTEIISL.
peaxyui. CamoctositenpHas paboTa ¢ y4eOHUKOM.
Otbop ™ cpaBHeHHE Marepuajga IO
HECKOJIbKUM HCTOYHHKAM.
3. Xumuueckue | Ciaymanue OObSCHEHHH YIUTEIISL.
YpasHeHus. CamocrosTenbHas paboTa ¢ y4eOHUKOM.

Otbop u cpaBHEHHE MaTepuaia IO
HECKOJIBKUM UCTOYHHUKAM.

4. Pacuemwvr no
AHaus Gopmyd.
XUMUYECKUM
YpasHeHUsIM. Pemenne TEKCTOBBIX KOJHMUYECTBEHHBIX U
Ka4eCTBEHHBIX 3a7a4.
Craymanue OObsSCHEHHH YIUTEIISL.
5. Pacuemwr no
AHaus Gopmyd.
XUMUYECKUM
YpasHeHUAM. Pemenne TEKCTOBBIX KOJNMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71a4.
Craymanue oObsSCHEHHH YIUTEIISL.
6. Pearxyuu
Paborta ¢ pa3naToyHbIM MaTEpHUATIOM.
PA3NOACEHUSL. o
Craymanue oObSCHEHHH YIUTEIIS.
CamocrosTenbHas paboTa ¢ Y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3naTo4HBIM MaTEpPUATIOM.
COeOUHEeHUS. o
Craymanue oObsSCHEHHH YIUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHHKOM.
8. Peaxyuu | Cnymanue oObsCHEHUN YIUTES.
3ameuyeHusl. CamoctosiTenpHas paboTa ¢ y4eOHUKOM.

Otbop ¥ cpaBHEHHE MaTepuaia IO
HECKOJIBKUM UCTOYHHUKAM.

9. Peaxyuu obmena.

Caymanue oObSCHEHHH YIUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepHana IO
HECKOJIbKUM HCTOYHHUKAM.

10.
XUMUYECKUX

Tuno:

Pabora ¢ pa3naTo4HBIM MaTEpPUATIOM.
Craymanue oObsSCHEHHH YIUTEIISL.
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peaxyuii na | CamocrosiTenbHast paboTa ¢ Y4eOHUKOM.
npumepe  C60lCmME

8000l

11. Obobwenue | Pabota B mapax.

suanuti no meme | Pabora B rpymnmax.

«H3menenus, Pemenne 3anauq.

npoucxoosuyue ¢ | IIpoBepka mosyuyeHHbIX 3HAHU.
BeUeCmeami ». ITonroToBka K KOHTPOJIbLHOH padoTe.

12.  Koumpoasnas | Pemenue 3agannii KOHTPOJIBHON paOOTHI.
paboma Ne 4.

Ilpocmeitmue | 1. Ilpakmuueckas Ha6
onepauyuu ¢ | paboma Nol. yjﬂ;giﬂneHHe 38 ACMOHCTPALUAMH
setjecmedmit Hpuemer OObsicHeHNE HAOIIONAEMBIX SIBJIEHHIA.
g‘;ﬁﬁ;{e’f;;f gggz]fnzz;%m € | Mocranoska onbIToB IUTSL IEMOHCTpPALN
KJIacCy.
(. 000pyoosaHien. BbIHO?‘IHeHI/Ie NPAKTUIECKOH padOoThL
2. llpaxmuueckas Ha6 Harauk
padoma N2 admoaeHue 33 JE€MOHCTPALISIMU TeMmepaTyp
VUHUTEJIA.
Ha6mo@weﬂue . | O6psacHenue HAOIIONAEMBIX SIBICHUIA. bl .
copAyent ceeton. IlocTaHOBKa OMBITOB ISl IEMOHCTpPALIU [LTaTHHOBBIN
KJIACCy.
BrimonHeHnne npakTuaeckoi paboThL.
3. Ilpakxmuyeckas Ha6 Jarauk
padoma N3 a0moaeHue 33 JE€MOHCTPALUSIMHU LICOKOI
VUUTEJIA.
Anams nouser u OOmbsicHeHre HAOIOAAEMBIX SIBJICHUM. Temneparyp
800%. IlocTaHOBKa OMBITOB ISl IEMOHCTpPALIHU B, Jlarumk
KACCY. TeMIepaTyp
BrimonHeHne npakTHYecKoi paboThL. bl .
TUIATHHOBBLIN
—HU3MEPEHNE
TeMIepaTyp
bl B ITPOLIECCE
oOydeHust
npuemMam
BBITIAPHUBAHU
s BOABI U3
obpasioB
MTOYBBLI.
Haruuk pH —
pH -
U3MEPEHUE
BOZOPOIHOTO
MOKa3aTeNs
BBITSKKHI
pacTBopa
[MOYBBI
4. Ilpaxmuuveckasn Ha6 Jarunk
pacoma Nod a0moaeHue 33 JEMOHCTpPALUSIMU LICOKOI
YVUHUTEJIA.
Hpusnaku OObsicHeHne HAOITIO i TeMreparyp
JaeMBIX SBJICHHIA.
XUMUYECKUX b, Jatuuk
peaxyuil. TEMIEPaTyp
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IlocTraHOBKa OITBITOB AJie AEMOHCTpalun

bl

KJIaCCy. TJIATUHOBBIM,
BrInonaHeHne npakTHUeCKOi padoThL. Haruuk pH —
MPU3HAKH
peakuuii 1o
U3MEHEHHIO
cpensl
(peakuust
HENUTpanusan
1040)
5. Ilpakmuueckas DNIeKTPOHHBI
P Habmronenne 32  I€MOHCTpALUSIMU p
paboma Nos. e BECHI
I YUHUTECIIA. 5 ’
U2OMOGJIeHUe o Habo
5 CmeODa ¢ OO0mbsicHeHHE HAOMIOIAeMBIX SIBIICHH. 5 p
axapa u nadoparopuu
p P P ITocTaHOBKa OMBITOB [UIsI NEMOHCTPALIUU paTop
pacuem eco I'MA
N KJIaccy.
Maccoeoil  0onu 8 o
BrInonaHeHne npakTHUeCKOi padoThL.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. Jarank
Paborta ¢ pa3naTo4HBIM MaTEpPUATIOM. .
Pacmeopet. Pacmesopumocme . BBICOKO
Caymanue oObSCHEHHH YIUTEIIS.
Peakyuu seuyecms 6 6ooe. TeMIepaTyp
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
HOHHO20 b, Jartuuk
obmena. TeMIieparyp
OkuciiumeiivH BI
0- TJIATUHOBBII
60CCHAHOGUM — o
ellbHble TOPEHUIO
peaxuuu(11 4) CKa3aHo
2. OJIC. Ocnosuvie BBIIIIE,
Paborta ¢ pa3naToyHbIM MaTEpPUATIOM.
nonoocenus T3] o Harunk pH —
Caymanue oObSCHEHHHA YIUTEIIS.
npu
CamocrosTenbHas paboTa ¢ Y4eOHHKOM. P
3 Honnvie HSYHCHIH
AHaus Gopmyd. KHCJIOT u
YpagHeHus. .
Pelenye TEKCTOBBIX KOIMYECTBEHHbIX 1 | OCHOBaHNH
Ka4eCTBEHHBIX 3a71a4. (cpena
Craymanue OObsSCHEHHH YIUTEIISL. pacTBopa).
+. Kucaomr, - ux Pabora ¢ pa3naToyHbIM MaTepUaIoM aran
riaccughuxayust  u . ' SJICKTPOTIPOB
4 Cnymanue oObSICHEHUN YIUTES. ONHOCTH -
cBolicmea.
CamocrositenbHas pabora ¢ yueOHUKOM. | psyuenue
5. Ocnosanus, ux
’ Pa6oTa ¢ pa3faToOuHBIM MaTEPUATIOM. MPOBOAMMOC

riaccugpuxayust  u
ceoticmeda.

Craymanue oObsSCHEHHH YIUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHHKOM.

6. Oxcuowl, ux
riaccugpuxayust  u
ceoticmad.

Caymanue oObsSCHEHHH YIUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepHana IO
HECKOJIbKUM HCTOYHHUKAM.

7. Conu, ux
riaccugpuxayust  u
ceoticmad.

Caymanue oObSCHEHHH YIUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepHana IO
HECKOJIbKUM HCTOYHHUKAM.

TH pacTBOPOB
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8. T'enemuvecrasn
C6s3b MedHcoy
KAaccami 8euecms.

Pabora ¢ pa3naTo4HbIM MaTEpPUATIOM.
Caymanue oObsSCHEHHUH YIUTEIIS.
CamocrosTenbHas paboTa ¢ Y4eOHUKOM.

9. OxucaumenvHo-
BOCCMAHOBUMEILH
ble peaxyuil.

Caymanue oObsSCHEHHUH YIUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop u cpaBHeHHE MaTepHana IO
HECKOJIbKUM HCTOYHHUKAM.

10. Oboowenue u

Pabora B mapax.

cucmemamusayusi | Pabora B rpymmax.
3HaHUil no meme « | Pemenue 3amad.
acmeopenie. OBepKa MOJIYYeHHbBIX 3HAHH.
P. IT y
acmeopwi. OITrOTOBKA K KOHTPOJIbHOH padoTe.
P II 6
Peaxyuu  uonnozo
oomena. OBP ».
11.  Koumpoasnaa | Pemenue 3aqanuii KOHTPOJBHON paOOTHI.
paboma Ne 5
6olcmea 1. Ilpakxmuueckasn
¢ P Habmonenue  3a  IeMOHCTpALUSIMU
anekmpoiaumo |paboma  Ne 6.
6 Honnvie peaxyuu YIHTEIA,
. p " | O6bsacHeHne HAOMIOAEMBbIX SIBICHUH.
XUMUYECKUIL
¢ ITocTaHOBKa OMBITOB It IEMOHCTPALIUU
NPAKMUKYM) KacCy
4y ' o
‘) BrInogHEeHNnEe NPaKkTHUECKOH padoThL
2. llpaxmuueckas aTYUK
P Habmonenue  3a  IeMOHCTpALUSIMU A
paboma  No 7. — TeMIepaTyp
Yenosus ' o bI
OO0bsicHeHNE HAOIIONAEMBIX SABJICHUI. .
npomeKaHust TJTATUHOBBIN
ITocTaHOBKa OMBITOB [UIsI NIEMOHCTPALIUU
XUMUYECKUX Kaccy
eaKyuil - MedHco ' o
pedry V| Bomonnenne MPAKTUYECKOH padoTBhL
pacmeopamu
2NeKMpPOIUMO8 00
KOHYAL.
3. Ilpakxmuyeckas atuuk pH
P Habmonenue  3a  IeMOHCTpALUSIMU A p
paboma  No 8.
Ceoiicmea xuciom, | s oo
5 ’ | O6bsicHeHNe HAOTIOTaeMBbIX SIBIICHUH.
OKCUO08
- .| ITocTaHOBKA OIBITOB IJISi JEMOHCTPALIIH
OCHOGAHUII U coueil. Kaccy
BrInogHeHNne NpakTHUeCKOi padoThL
4. Ilpakxmuyeckas
P Habmronenne 32  I€MOHCTpaLIUSIMU
paboma  No 9.
Powere YUUTEJIS.
OO0mpsicHeHHEe HAOMIOIaeMBbIX SIBIICHH.
9KCHEPUMEHMATbH
4 ITocTaHOBKa OMBITOB TSI IEMOHCTPALIUU
bIX 300Qy. Kaccy
BrInogHeHNne NpakTHUECKOH padoThL
3aknrwuenue | [.0b600wenue u | Pabora B mapax.
(44 cucmemamusayus | Pabota B rpynmax.
3HaHUil no yuebnuky | Pemnenue 3amad.

xumuu 3a 8 Kiacce.

IIpoBepka MoayuYeHHBIX 3HAHUI.
IToaroToBka K KOHTPOJILHOM padoTe.

2.0606wyenue u
cuUcmeMamu3ayusi

Pabora B mapax.
Pabora B rpynmax.
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3HAHUII NO Y4eOHUKY
xumuu 3a 8 Kiace.

Pemenue 3anau.
IIpoBepka Noay4YeHHBIX 3HAHUI.
IToaroToBka K KOHTPOJILHOM padoTe.

3. Hmoeosas
KOHMPOTIbHAS
padoma no xumuu
3a 8 Kknacc.

Petnenue 3agannii KOHTPOJIBHON pabOTHI.

padomet.

4. Ananuz
KOHMPOJIbHOTL
Paboma
HAO owuoOKaML.

Ananu3 omudoK.

AHanm3 KOHTPOJBHOH paboThI.
Pabora Hag ommbkamu.
Pemenne 3anauq.

Craymanue OObsSCHEHHH YIUTEIISL.

9 KITACC (68 YUACOB)
Haszeanue Tema ypoka. OcHoegHnble euowt Hcenonvsoe
paszoena, oeamenbHOCmu anue
Kouuecmeo ooyuarmuxca 0bopyoosa
uacoe Hus
ueHmpa
«Touka
Pocmay
Obugan 1. Xapakxmepucmuxa | Ciaymanue OObSCHEHHHA YIUTEIISL.
xapaxkmepucmu | xumuveckoeo snemenma | CamocrositenvHast ~— pabora ¢
Kd XumuuecKkux | Hd OCHO6AHUU eco yLIe6HI/IKOM.
anemenmos (4 | nonooicenus 6 | Pabora ¢ Tabnuueit Menneneena.
y). llepuoouyeckoii Pabora ¢ kapToukamm.
cucmeme J1. u.
Menoeneesa.

2. Xapaxmepucmurxa

XUMUYECKO2O0 d/1eMEeHmA
Ha  OCHOGAHUU €20
HON0HCEHUS 8
Ilepuoouueckoii
cucmeme J1. u.
Menoeneesa.

Caymanue oObSCHEHHH YIUTEIIS.
CamocrositesibHast ~ pabora €
yueOHUKOM.

Pabora c Tabnuneit Menneneesa.
Pabora ¢ xapToukamu.

3. Xapaxmepucmuka
XUMUYECKO20 dNIeMeHmMA
no KUCTIOMHO-
OCHOGHBIM ~ CEOTICMBaM
obpasyemvix um
coeOuHeHuil.

Craymanue oObsSCHEHHH YIUTEIIS.
CamocrtositesibHast ~ pabora €
yueOHUKOM.

Pabora ¢ Tabnuneit Menneneesa.
Pabora ¢ xapToukamu.

4. llepuoouuecxuii
saxon u [lepuoouyeckas
cucmema  XUMUYECKUX
onemenmos  J[. U
Menoeneesa.

Caymanue oObsSCHEHHH YIUTEIIS.
CamocrtositenibHast  pabora €
yu4eOHUKOM.

Pabora c Tabnuneit Menneneesa.
Pabora ¢ kapToukamu.
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Memanist

(13

1. Llonoocenue
Memannos 8
Ilepuoouueckoii
cucmeme

JI. U Menoeneesa u
Cmpoenue Ux amomos.

Caymanue oObsSCHEHHH YIUTEIIS.

CamocrtositeipHast ~ pabora €
yuUeOHUKOM.
Pabora ¢ Tabnuneit Menneneesa.

Pabora ¢ kapToukamm.

2. Xumuueckue JaTuuk
N Pabora c pa3gaTOYHBIM
CBOIICMBA MEMANIOB. TEMIIEPaTy Pl
MaTepHaIOM. o
. TUTATUHOBBIH
Caymanue oObSCHEHHHA YIUTEIIS.
CamocrositesibHast ~ pabora €
yUeOHUKOM.
3. lonyuenue | Cnymanue OObICHEHUH YIUTES.
memannos.  Kopposus | CamocrositrenpHass  pabora ¢
MEMANN08. yueOHUKOM.
OT160p u cpaBHEHHE MaTepHaja 1o
HECKOJbKUM HCTOYHHKAM.
4. Lenoynvie | Cnymanue 0ObsICHEHUH YUUTEIS. Jatumk
Memanivl. CamocrositennbHass  paboTa ¢ | TeMmeparypsl
yuUeOHUKOM. TUTATUHOBBIH
OT160p u cpaBHEHHE MaTepHaa 1o
HECKOJIbKUM HCTOYHHKAM.
3. L]enounsie | Pemenue 3amad.
Memaulbl. Pabota o kapToukam.
Pemenne XUMHUYECKUX
YPABHEHHUI.
6. bepunnuit, maeuuil u
PaGora c pa3naToOYHBIM
WenouHo3eMenbHbIe
MaTepHaIoM.
Memanivl. o
Caymanue oObSCHEHHH YIUTEIIS.
CamocrositesibHast ~ pabora €
yUeOHUKOM.

7. bepunnuii, maenuii u

Pemenue 3amau.

1 e10YHO3eMeNIbHbIE Pabora no xapToukam.

Memaibl. Peruenue XUMHYECKUX
YPaBHEHHUH.

8. Antomunuii.
PaGora c pa3maToOYHBIM
MaTepHaIOM.
Craymanue oObsSCHEHHH YIUTEIIS.
CamocrtositesibHast ~ pabora €
yUeOHUKOM.

9. Anromunuii.

Pemenne 3amaq.

Pabora no xaproukam.

Pemenne XUMHYECKUX
YPABHEHHUI.
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10. JKeneso.

Caymanue oObsSCHEHHH YIUTEIIS.

CamocrtositeipHast ~ pabora €
yuUeOHUKOM.

OOmbsicHeHUe HaOJTFO TaeMBbIX
SIBIICHUH.

11.  3axpennenue u
cucmemMamu3ayus
3HAHUT NO 21a6€e NePEoT
«Memannvr.

Pabora B mapax.

Pabora B rpynmax.

Pemenne 3anauq.

IIpoBepka rony4eHHbIX 3HAHUM.
IlonroroBka K  KOHTPOJIBHOM
pabore.

12.
padoma
«Memannwi .

Koumponsnas
Nel

Pemenne 3agaHuil KOHTPOJIBHOM
paboThL.

13. Ananus
KOHMPONbHOU padomel.

Ananu3 omudoK.

AHanm3 KOHTPOJBHOH paboThI.
Pabora Hag ommbkamu.
Pemenne 3anauq.

Craymanue oObsSCHEHHH YIUTEIISL.

Ceoiicmea
Memanios u ux
COeOUHEeHU
(xumuueckuil
npakmuxym)(3
y).

lIpakmuyeckas paboma
Nel.  Ocywecmenenue
YenouKkyu  XUMUYECKUx
npeepaiyenu.

Habnronenne 3a 1eMOHCTpALIUSIMU

VUHUTEJIA.

OObsicHEHUE HAO0JIF0 Ta€MbIX
SIBJIEHWH.

IlocranoBka OMBITOB TSt
JOEMOHCTPALINH KJIacCy.
Brmonnenue MPAKTUYECKON
paboThL.

JaTuuk
BBICOKO
TEMIEPATyp bl,
Jaruuk
TEMIEPaTyp bl
TJIATUHOBBIA —
U3MEPEHHUE
TEMIEPaTyp bl
MePEX0I0B
AJUIOTPOIIHBL X
MoauduKany i
CepBhL;
U3MEPEHNE
TEMIEPaTyp bl
TIJIABJICHUS
BEIIECTB.

Ipaxmuueckas paboma
No2.  Ilonyuenue  u
ceolicmea  coeouneri
MeMAnos.

Habnronenne 3a 1eMOHCTpALIUSIMU

YVUHUTEJIA.

OObsicHEHUE HA0JIF0 Ta€MbIX
SIBJIEHUH.

IlocranoBka OMBITOB TSt
JOEMOHCTPALINH KJIacCy.
Brmonnenue MPAKTUYECKOM
paboThL
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lIpakmuyeckas paboma
No3.

Habmronenne 3a 1eMOHCTpALIUSIMU

YUUTEIS.
DrcnepumenmansHuie
OObmpsicHeHne HaOJTF0TaeMBbIX
3a0ayu no o
SIBJICHHH.
PACNO3HABAHUIO u
ITocranoBka OIMBITOB U1l
HOTYYEHUIO BeUjecme.
J€MOHCTpPALMU KJIaccCy.
Brmonnenue MPAKTUYECKON
paboThL.
Hememanin 1. Hememannvr: amomur | Ciaymanue OObSCHEHHHA YIUTEIISL. Hatunk
(26 4) u npocmete eeugecmsa. | CamocrosiTenpHast ~ pabota € | BBICOKOH
Kucnopoo, o030, | yUeOHUKOM. TeMIleparTyp b,
B030YX. OTt6op u cpaBHeHHE MaTeprana no | Jlarauk
HECKOJIbKUM HCTOYHHKAM. TeMIepaTyp bl
MJIATUHOBBIA —
U3MepeHne
TEMIepaTyp bl
NepexoioB
AJIOTPONHBI X
mMonupukany i
Cephl;
U3MepeHne
TEMIepaTyp bl
TUTABJICHHST
BELIECTB.
2. Hememanne:. | Pelenue 3anau.
Xumuueckue ceoiicmea | PaboTa o kapToykam.
HeMemanios. Pemenne XUMHYECKUX
YPABHEHHUI.
3. Xumuueckue
PaGora c pa3naToOYHBIM
oleMeHmsl 6  KIeMmKaAX
MaTepHajoM.
JACUBBIX OP2AHUBMOB. o
Caymanue oObSCHEHHH YIUTEIIS.
CamocrositesibHast ~ pabora €
yUeOHUKOM.
4. Booopoo. Pewenue 3anay.
Pabora no xaproukam.
Pemenne XUMHUYECKUX
YPABHEHHUI.
5. l'anocenui. Craymanue oObsSCHEHHH YIUTEIIS.
CamocrtositesibHast ~ pabora €
yueOHUKOM.
ObmbsicHeHne HaOJTF0 1aeMBbIX
SIBJICHUI.

6. Coeounenus | Pemenne 3anau.

2a/I02e1H08. Pabota o kapTodkam.
Pemenne XUMHYECKHUX
YPABHEHHUI.
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7. lonyuenue | Cnyuianue oObsSCHEHUH yUUTENS.
2AN02EHOB. CamocrositenpHass ~ pabora ¢
buonocuyeckoe yuUeOHUKOM.
3nayenue u npumenenue | OTOOp U CpaBHEHUE MaTepUaa 10
2an02eH08 u uxX | HECKOJIbKFM UCTOYHUKAM.
coeOuHeHuil.
8. Kucaopoo. PaGora c pa3naToOYHBIM Iv[aTqHK
MaTepHaIOM. Bbicokon
Craymanue oObSCHEHUH YIUTENS. TeMITEpaTyp B,
CamocrositesibHast ~ pabora € Aaranx
yuUeOHUKOM. TEMITEpATYp bl
TUTATUHOBBIA —
U3MepeHne
TeMIepaTyp bl
nepexoa10B
AJIOTPONHBI X
monupukany i
Cephl;
U3MepeHne
TEMIepaTyp bl
TUTABJICHHST
BEIIIECTB.
9. Konmponvnas | Pemuenue 3anaHuil KOHTPOJIbHOM
paboma Ne2 padoThI.
10. Cepa. Craymanue oObsSCHEHHA YIUTEIIS. Hatuuk
CamocrtosiTesibHast  pabota ¢ | BBICOKOU
yu4eOHHUKOM. TEMIIEPATyp B,
OOmbsicHeHUe Habmonaembix | JlaTumk
SIBJICHUI. TEMIIEPATyp bl
MJIATUHOBBIA —
U3MepeHne
TEMIepaTyp bl
nepexoaoB

AJIOTPONHBI X
MouduKany i
Cephl;

U3MepeHne
TEMIepaTyp bl
TUTABJICHHSI
BEIIIECTB.

11. Coeounenus cepur. | Cnymanue OObSCHEHHNA YIUTEIIS.
CamocrtositesibHast  pabora €
yueOHUKOM.

OT160p u cpaBHEHHE MaTepHaja 1o
HECKOJbKHUM HCTOYHHKAM.

12. Cepnas xucioma. Caymanue oObsSCHEHHH YIUTEIIS. Hatuuk
CamocrositenpHass  pabora ¢ | pH
yueOHHUKOM.

OOpsicHeHne HaOJTF0 TaeMBbIX
SIBJICHUI.
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13. Azom.

Pemenne 3amaq.
Pabora no xapToukam.

Pemenne XUMHUYECKUX
YPaBHEHHUI.

14. Ammuac. Caymanue oObsSCHEHHH YIUTEIIS. Hatuuk
CamoctositenipHast  pabora ¢ | pH
yuUeOHUKOM.

ObmpsicHeHne HaOJIF01aeMbIX
SIBJICHUI.

15. Conu ammonus. Caymanue oObSCHEHHHA YIUTEIIS.
CamocrtositesibHast ~ pabora €
yuUeOHUKOM.

OObmpsicHeHnE HaOJTF0 1aeMBbIX
SIBJICHUI.

16. Kucnopooneie | Cnyuianue oObsICHEHUH yUUTENs.

coeounenus azoma. CamocrositenpHass ~ pabora ¢
yuUeOHUKOM.

OTt60p u cpaBHEHHE MaTepHaa 1o
HECKOJBKHUM HCTOYHHKAM.

17 Docop - ez0 PaGora c pa3naToOYHBIM Aarunk

coeounenusl. TeMIlepaTypbl
MaTepHaIOM. o
Craymanue oObsSCHEHHHA YIUTEIIS. TaTHHOBBIH
CamocrositesibHast ~ pabora €
yu4eOHUKOM.

18. Docgpop u eco | Pemenue 3amad.

COeOUHEHUS. Pabora o kapToukam.

Pemenne XUMHUYECKUX
YPaBHEHHUI.

19. Venepoo. Caymanue oObSCHEHHH YIUTEIIS.
CamocrositesibHast ~ pabora €
yueOHUKOM.

OObmpsicHeHnE HaOJTF0 1aeMBbIX
SIBJICHUI.

20. Kucnopoonweie | Pemnenne 3anau.

coedunenus y2nepooa. | Pabora mo kapToykam.

Pemenne XUMUYECKUX
YPABHEHHUI.

21. Kpemnuit u eeco | Cnyumanue oObsICHEHUH yUUTENs.

coeounenusl. CamocrositenpHass ~ pabora ¢
yueOHUKOM.

ObmbsicHeHne HaOJTF0 1aeMBbIX
SIBJICHUI.

22. Cunuxamuas | Cnyumanue oObsCHEHUH yUUTENs.

HPOMBIULIEHHOCHT. CamocrositenpHass ~ pabora ¢
yuUeOHUKOM.

Ot10op U cpaBHEHHE MaTepHaa o
HECKOJIBKUM UCTOYHHUKAM.

23. OQoodwarowuii ypox
no meme
«Hememainnw .

Pabora B mapax.

Pabora B rpynmax.

Pemenue 3agau.

IIpoBepka Noay4YeHHBIX 3HAHUI.
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IlogroroBka K
pabore.

KOHTPOJIbHON

24. Oboowarowuii ypox

Pabora B mapax.

no menme | Pabora B rpynmax.

«Hememannsi . Pemenne 3anmau.
[IpoBepka MoNy4eHHBIX 3HAHHH.
IlonrotoBka K  KOHTPOJIBHOM
pabore.

25. Koumponwsnas Pemenne 3aaHuN

paboma Ne 3. KOHTPOJIbHOH padoThl.

26. Ananusz | AHanus ommOoK.

KOHMPONbHOU padomel. | AHaTU3 KOHTPOJIBHOH pabOTHL.

Pabora Hag ommOKaMu.
Pemenne 3amaq.
Craymanue oObsSCHEHHH YIUTEIISL.

Ceoiicmea
HeMemal106 U
UX COCOUHEHUIL

3 u).

lIpakmuyeckas paboma
No4.

Drcnepumenmanshuie
3a0auu  no  meme
«llooepynna
KUCTIOPOOay.

Habmronenne 3a 1eMOHCTpALIUSIMU

VUHUTEJIA.

OObsicHEHUE HA0JIF0 Ta€MbIX
SIBJICHUH.

IlocranoBka OMBITOB TSt
JIEMOHCTPALINH KJIacCy.
Brmonnenue MPAKTUYECKOM
paboThL.

lIpaxmuueckasn padoma
Nos.
DrcnepumenmansHuie
3a0ayu  no meme
«llooecpynner  azoma u
yenepooa.

Habnronenne 3a 1eMOHCTpALIUSIMU

VUHUTEJIA.

OObsicHEHUE HAO0JIF0 Ta€MbIX
SIBJIEHUH.

IlocranoBka OMBITOB TSt
JIEMOHCTPALINH KJIacCy.
Brmonnenue MPAKTUYECKON
paboThL.

IIpakmuyeckas paboma DNeKTPOHHbIE
Habnronenne 3a 1eMOHCTPALIUSIMU
Noé. Lonyuenue, BeCbl, Habop
YUUTEIS.
cobupanue u nadoparopuu
OOpsicHeHne HaOJTF0 1aeMBbIX
PACRO3HABAHUE 2A306. o I'MA
SIBJICHHH.
ITocranoBka OIMBITOB U1t
JEMOHCTpPALINH KJIaccy.
Brmonnenue MPAKTUYECKON
paboThL
Opzanuueckue | 1. lIpeomem | Caymanue OObSCHEHUN YIUTEIIS.
eéeugecmea (13 | opeanuueckoii xumuu. CamocrositennpHass ~ pabora ¢
y) yueOHUKOM.

Ot10op U cCpaBHEHHE MaTepHaa o
HECKOJIBKUM UCTOYHHUKAM.

2. IIpeoenvrbie
Y211e6000pPO0bL.

Caymanue oObsSCHEHHH YIUTEIIS.
Cocrasnenue XUMHUYECKUX
dbopmy .

Pabora B mapax.

Pabora y mocku.
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3. Henpeoenvnvie

Caymanue oObsSCHEHHH YIUTEIIS.

Y271e6000pPO0bL. CocraBnenue XUMHUYECKUX
dbopmy .

Pabora B mapax.
Pabora y mocku.

4. Cnupmor. Craymanue oObsSCHEHHH YIUTEIIS. Hatuuk
CamocrositenpHass  pabora ¢ | pH
yuUeOHUKOM.

OT160p u cpaBHEHHE MaTepHaa 1o

HECKOJBKUM HCTOYHHKAM.
5. IIpeoensnvie | Cnymanne OObSICHEHUH yUUTENS. Hatuuk
OOHOOCHOBHbIE CocraBnenne xumudeckux | pH

KapOOHOBbIE KUCIONBI.

dbopmy .
Pabora B mapax.
Pabora y mocku.

6. Cnoocnvie  s¢huprot.
Kupoi.

Caymanue oObsSCHEHHH YIUTEIIS.
Cocrasnenue XUMHUYECKUX
bopmy .

Pabora B mapax.

Pabora y mocku.

7. Amunoxuciomer u
benxu.

PaGora c
MaTepHaIOM.
Craymanue oObsSCHEHHHA YIUTEIIS.
CamocrositesibHast ~ pabora €
yUeOHUKOM.

pPa3IaTOYHbIM

8.  Amunoxuciomer u
benxu.

Caymanue oObsSCHEHHH YIUTEIIS.
Cocrasnenue XUMHUYECKUX
bopmy .

Pabora B mapax.

Pabora y mocku.

9. Venesoow..

Caymanue oObSCHEHHH YIUTEIIS.
Cocrasnenue XUMHUYECKUX
dbopmy .

Pabora B mapax.

Pabora y mocku.

10. Honumepr.

Caymanue oObSCHEHHA YIUTEIIS.
Cocrasnenue XUMHUYECKUX
dbopmy .

Pabora B mapax.

Pabora y mocku.

11. Obobwarowuii ypox

Pabora B mapax.

no menme | Pabota B rpymnmax.

«Opeanuyueckue Pemenne 3anauq.

eeugecmea . IIpoBepka nMony4eHHBIX 3HAHUI.
IlonrotoBka K  KOHTPOJBHOMI
pabore.

12. Konmponvnas | Pemenue 3amaHuii KOHTPOJIBHOW

paboma Ne4. padoThL.

13. Ananuz | AHanu3 ommooK.

KOHMPOALHOU pabomel. | AHaNNU3 KOHTPOJBHOH paboThI.

Pabora vax omubkamu.
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Pemenne 3anauy.
Caymanue oObsSCHEHHH YIUTEIIS.

Jakpen/ienue

(6v)

1. Ilepuoouuecxuii
saxon u [lepuoouyeckas
cucmema  XUMUYECKUX
2/1eMEeHMO8 JILU.
Menoeneesa.

2. Cmpoenue
seuyecmea.

3. Xumuyeckue
peaxyuil.

4. Knaccer xumuueckux
COeOuHenuti 6 ceeme

71

Pabora B mapax.

Pabora B rpynmax.

Pemenne 3anauq.

IIpoBepka nony4eHHbIX 3HAHUH.
IlonroroBka K  KOHTPOJIBHOM
pabore.

5. Hmoeosasn
KOHMPObHASL paboma.

Penienue 3aaHUN

KOHTPOJIbHOH padoThl.

6.Ananuz xKoHmpoavHOii
padomet.

Ananu3 omudoK.
AHanm3 KOHTPOJBHOH paboThI.

Pabora nazg ommbOkaMu.
Pemenne 3amaq.
Craymanue oObsSCHEHHH YIUTEIISL.

(9%

Cnmcok ureparypsol

Xumusi. 8 knacc: yued. st obmeodpazosar. yupexnenuii / O.C. 'abpuensH. —
17-e w3n., crepeorurn. — M. : Jlpoda, 2011. — 270, [2] c. : u.

Ky3spmenko H.E. Hayana xumun. CoBpeMeHHbIN Kypc Ui MOCTYMAKOIIUX B
By3bl. T. 1. yueOHOe mocobue — 13- m3a., crepeorun. — M.: M3narenscTBO
«x3amen», 2007. — 383, [1] c. (Cepust « Aburypuenr»)

Xumust. Y4eOHO-METOAMUECKAas! ra3eTa Ul YIUTEeIeH XUMHUH 1 €CTECTBO3SHAHUS.
Xummst. HacronbHas kaura yuutens. 8 kiacc: merogudeckoe nocodbue / O.C.
Iabpuensn, H. I1. Bockoboiinukosa, A. B. Amykosa. — 3-e uzn., mepepad. — M.
: Apoda, 2007. — 398, [2] c.

Xumust. 8 KJacc: KOHTPOJBbHBIE M MPOBEpOUHbIe paboTel mo yuedbruky O.C.
I'abpuensaa «Xumus — 8». M. : Ipoda, 20009.

Xumust. 9 kiace : yaed. nist obmeodpasosar. yupesknenuii / O. C. ['abpuensH. —

11-e w3n., ucop. — M. : JIpoda, 2006. — 267, [S] c. : un.

Xummst. 9 knacce : pabodas terpanb kK yueOuuky O. C. I'abpuensna «Xumus. 9
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