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MosicHUTEALHAS 3aNIHCKA

Ha 6ase nentpa «Touka pocray obecmeynBacTes peanmusanusi 00pa3oBaTeNbHBIX IPOTPAMM
CCTECTBCHHO-HAYIHOH 1 TEXHONOTMYECKOH HallpaBIeHHOCTeH, paspaGoTaHHBIX B COOTBETCTRIY C Tpe-
OOBaHMAMH 3aKOHOATEIHCTBA B cepe 06pa3oBaHMUs ¥ ¢ yIETOM peKoMeHTamit ®enepansHOro orme-
patopa y4eOHoro mpeaMera «Xumusy . O6pazosatenbaas IporpamMMa IO3BOJISET HHTETPHPOBATE pe-
AITH3yCMBIC TIONXOMBL, CTPYKTYPY M COACPXKAHNE IPH OPraHU3aIHH 00YIEHHS XHUMHH B 8—9 KJlaccax,
BBICTPOCHHOM Ha 6a3e JII060T0 U3 TOCTYIHBIX YIeOHO-METOMMYECKHX KOMIUTEKCOR (YMK) . Ucnomns-
3oBanme 0bopynosanus «Touka pocTay mpu peanusanyu raeHo# Ol mosBossier co3mats yenosus:

. AL paCIIMPEHHS CONEPKAHMUS MKOIBHOTO XUMITIECKOTO 06Pa30BaHHS

. AJBT HOBBIIICHHS TO3HABATENBHON aKTUBHOCTH OOYUAIOIIHXCS B €CTECTBEHHO-HAYYHOH
obmacrtu;

. AT pasBUTHS JITTHOCTH peOEHKA B Tpolecce 00ydIeHHs XUMHIH, ero CIIOCOOHOCTEH,
(hOPMHPOBaHFS 1 yOBIETBOPEHHAS COMHANBHO 3HATNMELX HHTEPECOB U IOTpebHOCTE}H;

. UL pabOTEI C ONAPEHHBIMHA IIKOIHHUKAMHE, OPTaHU3AIHH HX PasBHUTHS B Pas3IHIHBIX

00macTsax 06pa3OBaTENBHOM, TROPUECKOH eI TETHHOCTH |

O6masn xapakrepucTuka yuae6Horo npeaMera « XHMHsD)

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHEIX HayK pacIpoCTpaHuia CBOE BIUSHHUE Ha BCe 06-
JIACTH 1CIIOBCYCCKOTO CYINECTBOBAHMS, 331414 HOBOE BHUICHHUE MHPA, CTaJIa HEOTHEMIIEMBIM KOMIIO-
HCHTOM MHPOBOH KyJIBTYDEI, HEOOXOIMMEIM YCIOBHEM JKH3HH 00IIecTBa: 3HAHHUE XUMHUH CITYXKHT OC-
HOBO# 11 hOpMHpPOBaHHUS MHPOBO33PCHUS 1IEII0BEKA, €TI0 IPENCTaBICHU O MATEPHATHEHOM EIHHCTRE
MHDa; BaXKHYIO POJIb UTPAIOT (hOPMHPYEMBIE XUMHUEH MPEICTABIEHHS O B3aMMOIPEBPAIIEHHUIX SHED-
THH ¥ 00 3BOIIONMH BELIECTB B IPHPOLE; COBPCMCHHAS XUMHUS HAallPaBJICHA Ha PEINEHHUE TI06AIBHBIX
IpoBJIEM YCTOMYHBOTO pa3BUTHS Te/I0OBEIECTBE — CBIPBEBOM, SJHEPTETHUECKOH, MAIIEBOM U 3KOJIOTH-
9eCKOit Ge3omacHoCTH, Mpobaem 3MPaBOOXPAHCHHs. B yCIIOBHSIX BO3pACTAIOMIEro 3HAYCHUS XHMUK B
XM3HH 0OIIECTBA CYIIECTBEHHO MOBBICHIIACE POk XuMuYecKoro obpasoBanus. B miane conmanmia-
HH OHO SIBJISCTCS OJHUM U3 yCIOBUH (OPMUPOBAHMS HHTEIIEKTA THIHOCTH H TapMOHHYHOTO €€ pas-
BUTHS. COBPEMEHHOMY UEJIOBEKY XHMMHUCCKHE 3HAHUS HEOOXOMMMEI VISl TPHOGPETEHHS 06ImEeKyIE-
TYPHOTO YPOBHS, MO3BOJIIONIETO YBEPEHHO TPYMHUTHCS B COIMYME M OTBETCTBEHHO y49aCTBOBATH B
MHOT000pa3sHOH Hu3HH 00IIECTBa, T 0CO3HAHHUS BAYKHOCTH Pa3yMHOTO OTHOIIEHHUS K CBOEMY 3J10-
POBBIO H 30POBBIO APYTHX, K OKPYXKAOINEH IIPHPOIHON Cpese, IS TPAMOTHOTO TIOBEIEHHUSI IIPH HUC-
TIOJIb30BAHMY PasIIMIHBIX MaTCPHANIOB K XUMHYECKHX BEIIECTB B IIOBCEIHEBHOM KI3HE XHMAUECKOS
00pa3oBaHNe B OCHOBHOM IIKOJIE SIBISETCS 6a30BBIM 110 OTHOIIEHHIO K cUCTEME 00IMEero XUMHUYECKOT0
obpasoBanust. [TosTomy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO PEATH3YET IPHUCYIIUE OBIIEMY XUMH-
UECKOMY 00pa3s0BaHHIO KITFOUEBHIE IEHHOCTH, KOTOPBIC OTPaXKarOT rOCYAapCTBEHHEIE, OOIIECTBEHHEIE
¥ MHIUBHUTyalbHBIE TOTPEOHOCTH. DTUM OTIPEENAeTCs CYIHOCTD OBIIeH CTpaTeruu o0ydeHus, Boc-
TIATaHKS U Pa3BUTHS OOYYaOIUXCS CPEACTBAMH YUeGHOTO npenmera «Xumusy. Vsydenue mpes-
meta: 1) cmocobeTByeT hopMHPOBAHHMIO €CTECTBEHHOHAYYHON KapTHHBI MUPa, JOCTHKECHHUIO 00TIei
¥ QYHKITHOHAIBHOM IPAMOTHOCTH, IA€T BO3MOMKHOCTH JIJIST CaMOPa3BUTHS INYHOCTH. 2) BHOCHT BKJIA]
B (OPMHEPOBAHME MBIILIEHAS ¥ TBOPIECKHX CIIOCOGHOCTEH ITIOJPOCTKOB, HABLIKOB UX CAMOCTOSTEIIh-
HOU y4eOHOM NEATETbHOCTH, SKCIIEPIMEHTAIBHEIX M MCCIIEN0BATEbCKIX YMEHUH, HEOOXOIUMBIX KaK
B TIOBCEXHEBHOM JKHM3HH, Tak W B NPO(ECCHOHAIBHON NEATENLHOCTH; 3) 3HAKOMHT CO crenu (UKo
HayYHOTO MBIILIEHHS, 3aKIIa6IBAET OCHOBEI IEIOCTHOTO B3TIIANA HA SIHHCTBO IIPHPOJIEI U YEI0BEKA,
ABJIACTCS OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHMH €CTECTBEHHO-HAYTHON IPaMOTHOCTH II0JTPOCT-
KOB; 4) cr1oco6CTByeT (HOPMHPOBAHHUIO IIEHHOCTHOTO OTHOIMEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM,
K IIPHPOJIE, K HEJIOBEKY, BHOCHT CBOH BKJIAM B 9KOJIOTHUECKOE 00Pa30BaHKE TIOAPOCTKOB

Hassannble HampapieHus B 06y4eHHH XHMHH 0GECIIEUMBAIOTCS CIIEU(PUKON ComepIKaHHS
TIIpeIIMETa, KOTOPBIH ABIIIETCS [EAArOTHIECKH alallTHPOBAHHBIM OTpaXKeHHEM 6a30Boit HayK{d XUMHH
Ha OMpEACNEHHOM dTane €& pasBuTHs. Kypc XMMHM OCHOBHOM IIKOJEI OPHEHTHPOBAH HA OCBOGHHE
00Y4JaIOIMIMHUCST OCHOB HEOPTaHHIECKOH XUMHH K HEKOTOPBIX IOHATHH M CBENECHHUH 00 OTHETBHBIX
00BEKTax OpraHUYEeCKOH XUMUH. CrpykTypa comepixaHus IpeaMera chopMHpoOBaHa Ha OCHOBE CH-
CTEMHOT'0 ITOJTX0/1a K €T0 u3yueHu0. CoiepKanme CKIanbIBACTCS M3 CHCTEMBI TOHITHH 0 XUMIYECKOM
SJIEMEHTC U BEIIECTBE ¥ CHCTEMBI IIOHATHH O XUMHYECKOH peakiuu. OOe 9TH CHCTEMBI CTPYKTYPHO



OPTaHH30BAHBI 110 TIPHHIIHITY TIOCIIEN0BATENBHOTO Pa3sBUTHS 3HAHMH Ha OCHOBE TEOPETHYECKUX IIpe/I-
CTaBIICHUH PA3HOTO YpPOBHS: aTOMHO-MOJICKYJISIPHOTO YHEHHMsI Kak OCHOBBI BCETO €CTECTBO3HAHWS,
YPOBHS Ileproan4ecKkoro 3axouna JI. 1. Menneneena kax 0CHOBHOTO 3aKOHA XMMHH, YYCHHS O CTpOe-
HUH aToMa W XMMUYECKOH CBSI3M, IpeNCTaBIeHHH 00 SJICKTPOIMTHICCKOM TUCCOITHALIMY BEIECTB B
pactBopax. Teoperwueckue 3namms pacCMaTpyBAIOTCA HA OCHOBE SMIIMPHYECKH MONYUICHHBIX I
OCMEICIEHHBIX ()aKTOB, PasBHBAIOTCS MTOCIIENOBATEIBHO OT OITHOT'O YPOBHS K APYTOMY, BBITIOJHSIS
byHKIHMY 06BICHEHHS i TIPOTHO3MPOBAHNSI CBOUCTB, CTPOEHHS K BOSMOXKHOCTEH PaKTHIECKOT0 Ipu-
MCHCHUS M IIOTYYCHHUS H3yIaeMbIX BEIECTB TaKas opraHu3aims COZEPXKaHUsI Kypca CIIOCOOCTBYET
IIPENCTABICHUIO XMMHUIECKOH COCTABIIIOMEH HAYTHOM KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOU TIpH-
pozetl. Tem caMBIM 0GeCIeTHBAETCS BOIMOXKHOCTE At GOPMHUPOBAHHUS Y 06YHarOIIXCS EHHOCTHOTO
OTHOILICHHS K HAYTHOMY 3HAHHMIO M METOJAM II0O3HAHHS B Hayke. BaxxHo Taroke 3aMeTHTh, uTO OCROE-
HHC CONCPpXKaHUs Kypca MPOUCXOAUT C IPHBIICUCHHEM 3HAHMI 13 paHee u3yueHHBIX KypcoB: «Okpy-
XKaromui Mupy, «bronorus. 5—7 kmacce» u «Du3mKa. 7 KiIacey,

Harnras o6pasoBarenbHas IporpamMma 00eCIeuMBACT YCBOCHHE YUAIHMHUCS BAXKHEHITHX X~
MHYCCKHX 3aKOHOB, TEOPUH W MOHATHI; GopMupyeT IpencTaBieHue o POJIM XMUMHH B OKPYKAIOIIEM
MHDE W JKU3HY YeI0BeKa . [Ipi 9ToM 0CHOBHOE BHUMaHHe yienseTcs CYIIHOCTH XMMHYIECKHX PeaKiuit
¥ METOZIaM HX OCYIIECTBICHHS . OMHMM U3 OCHOBHBIX IPHHIUTIOB IIOCTPOCHHUS IIPOTPAMMEI SBIISIETCS
TIPHHITAT TOCTYIHOCTH . DKCIEPHMEHTATBHEIE NaHHEIE, MIOJTyYECHHBIC YYAIIUMHUCS TIPH BBIIOTHEHHH
KOJIMYCCTBEHHBIX OIIBITOB, MO3BOJIAIOT YYAIUMCSI CAMOCTOSITEIBHO IeNaTh BBIBOJIBI, BBISIBIITE 3aKO-
HOMEpHOCTH . II0/X0/Ibl, 3aT0XKEHHEIE B COMEPIKAHME MIPOTPaMMBI Kypca, CO3al0T HEOOXOIHUMEIE
YCTIOBHA UL CHCTCMHOTO YCBOCHHS YYaIllUMHUCSI OCHOB HAYKH, JUIS 06ECTICICHHS DPa3BUBAIOINETO U
BOCTIHTEIBAIOIIET0 BO3ACHCTBHS 00YYEHHUS Ha THYHOCTD YAIIErocs ®opMHpyeMBIe 3HAHUS JOTDKHEI
CTaTh OCHOBOM CHCTEMEI yOeK IeHHH MIKONTFHIKA, ICHTPANBHBIM SPOM €I0 HAYyTHOTO MEPOBO33PEHMUS

Ilen 1 ocoGenHOCTH H3ydeHNs yaeGHOTO npeaMera

K nanpapnenuio nepsocTeneHHoM 3HATMMOCTH TIIPY peam3aui 00pa3oBaTeIbHBIX (YHKITHH
npenMeTa «XUMHS) TPaTUIMOHHO OTHOCAT (hOPMEpPOBAHHE 3HAHMH OCHOB XUMHUECKOH HayKH Kak
O0IIaCTH COBPEMEHHOTO ECTECTBO3HAHHS, IPAKTHIECKOH NesSTEIbHOCTH YeI0BeKa I KaK OJTHOTO H3
KOMITOHCHTOB MHPOBOH KyNBTYpBI. 3ajiaqa IpeMeTa COCTOUT B (hOPMHUPOBAHHY CHCTEME! XAMEYE-
CKHX 3HaHWH — BaXHEHIINX (aKToB, MOHITAH, 32KOHOB M TEOPETHIECKHX TOJI0XKEHUH, JOCTYITHBIX
00001IeHu# MIPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAYKW, 3HAHUK O HAy9YHBIX METONAaX M3y4eHHUS
BCIICCTB 1 XUMHYCCKUX PEAKINH, a Takke B (DOPMHPOBAHUHA U PA3BUTHH YMEHHH W CIIOCOOOB Ies-
TCIIbHOCTH, CBSI3AHHBIX C IIAHUPOBAHWEM, HAONIONCHHEM W IPOBEICHUEM XHMHYECKOTO 9KCIIEpH-
MEHTa, COOJIOAEHWEM IIPaBHI GE30IaCHOTO OGDAIICHHS C BEMECTBAME B TIOBCETHEBHOU JKHM3HH.
Hapsiny ¢ oTim e H3y<eHns peaMeTa B porpaMMe YTOTHEHb 1 CKOPPEKTHPOBAHEI ¢ YIETOM HO-
BBIX PHOPUTETOB B CHCTEME OCHOBHOTO 001mero obpasosanust. Ceroqus B 06pa3oBaHui 0c060 3Ha-
HMO¥ IIPU3HAETCS HAIPABICHHOCTS OGYYCHHs Ha PAa3BHTHE W CAMOPA3BHTHE JIMIHOCTH, bopmuposa-
HUE e€ MHTEIUICKTa ¥ 06mel Ky mpTypsl. O0y9eHne yMEHHIO YIUTECS i IIPOJIOJDKATH CBOE 0Opa3oBaHme
CaMOCTOSTEIIBHO CTAHOBHUTCS OHOM M3 BAKHEHIINX (YHKITHH yIeOHBIX IIPeIMETOB.

B CBA3W ¢ 9THM Ip¥ H3yYeHNHN TpeMeTa B OCHOBHOMR IIKOTIE JOMHHHUDYIOINEe 3HAUECHHUE TIPH-
00peIy Takue IeiH, KakK:

* (hopMHUpOBaHHE HHTEIUICKTYaIBHO PA3BUTOM JIHYHOCTH, TOTOBOH K camMo00pa3oBaHHUIO, CO-
TPYIHAICCTRY, CAMOCTOSTENBHOMY IPHHSTAIO PEIIEHHH, CTOCOOHO aIanTHPOBaTECS K GEICTPO Me-
HSIFOIMMAMCS] YCIIOBHSM JKH3HH,

* HallpaBJICHHOCTH O0OYYeHHUs Ha CHCTEMAaTHIECKOe PHOOIIEHNE YIAITHXCS K CAMOCTOSTE b~
HOH TI03HABATENbHON AESTENHHOCTH, HAyYHEIM METOIAM MO3HAHMS, (GOPMHUPYIOIAM MOTHBAIMIO 1
PasBUTHE CIIOCOOHOCTEH K XMMUH;

* obecreuenre yCIOBHH, CIIOCOOCTBYIOMMUX IPHOBPETEHHIO 00YIAIOIIUMHUCS OTEITA PasHo06-
PasHOM NeATEeIBHOCTH, TIO3HAHMUS M CAMOIIO3HAHNSI, KITFOUEBEIX HABBIKOB (KITFOUEBEIX KOMIIETEHIIHIA),
HMECIOINX YHUBEPCAIBbHOE 3HAYECHNE IS PA3IHYHBIX BUIOB NESITEIFHOCTH,

* opMHpOBaHHUE yMEHWH OOBSICHITE U ONEHHBATH SBNEHHS OKPYXKAIOIIETO MHpa Ha OCHOBa-
HUY 3HAHUH U OIIBITA, IIOJyYEHHBIX TIPY U3YUCHHUH XUMHUN;



* GopMHpOBaHHe y 06YUAIONTHXCSA IYMaHACTHIECKIX OTHOIICHUH, IOHUMAaHHUS [IEHHOCTH XH-
MUHECKHUX SHAHUH JUII BEIPAGOTKM SKOJIOTHYECKH IETeCO00Pa3HOTO TOBEICHHS B OBITYy ¥ TPYHOBOMH
ACATCTLHOCTH B LIEISIX COXPAHEHHUS CBOCTO 3M0POBBS M OKPYIKAIOIIEH IPHPORHOI CpEIBI;

* PasBATHE MOTHBALMK K 00YYEHHIO, CIOCOGHOCTEH K CAMOKOHTPOIIIO ¥ CAMOBOCIIHTARHMIO Ha
OCHOBE yCBOCHHMS OOIIEYETIOBEUECKUX MEHHOCTEH, FTOTOBHOCTH K OCO3HaHHOMY BBEIOODY MPOGHIS H
HATIPaBIICHHOCTH JabHEHINEro 06y yeHus.

MecTo yaeGHoro npeamera «Xumus» B y4e0HOM ILT1aHe
B cucreme o6mero o6pazoBamms «XuMus IpHU3HAHA 0053aTeNbHEIM yIeOHBIM MPEIMETOM,
KOTOPBIi BXOMWUT B COCTAB NPEIMETHON 0071aCTH «EcTecTBeHHO-HayUHbBIE MpeMETE. YIeOHEM rUIa-

HOM Ha €€ M3yYeHHe OTBEACHO 138 yueOHEBIX 4acoB — 1m0 2 4 B Henemo B 8 U 9 xiaccax cooTBeT-
CTBEHHO.

Conep:xanue 06pasoBanus mo rogam o0yueHns
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Beeoenue

Yro n3ywaer xumust. IIpocTsie u cioxHbIe BermecTa. CBolCTRA BEINECTB. XUMHWUIECKHI 371e-
MEHT. QOPMBI CYIECTBOBAHHS XUMHIECKOTO SJIEMEHTA, XUMUYECKITe ABJICHUSL, X OTIHYHE OT (U3H-
HCCKUX ABNCHUH. JIOCTHIXEHNS XMMHUHM U WX TIPaBHIIBHOE HCIOIB30BAHIE, Hcropust BO3HEKHOBEHHS 1
PasBUTHs XUMUH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBICHNM XHMUIECKOH Hayku. OCHOBHEIE 3a-
KOHBI XuMuH. O0I1iee 3HAKOMCTBO CO CTPYKTYPO# IEPHOANIECKOH TaGIAIEL: TIEPHOJIBI X Tpymkl. Tab-
muna JI. V. MenzeneeBa Kak CIpaBOYHOE OCOOHe st IIOJIy9ICHHUS CBEICHUN O XUMHYECKIX DIIEMEH-
Tax. OOO3HAYCHHWE XMMMYECKHUX 3JIEMEHTOB. IIponcxoxkIeHne Ha3BaHWUI XUMHYIECKHX 3IEMEHTOB.
Tabnva MenzeneeBa kak cIpaBodHOE HOCOGHE IS IIOJIyYEHUS CBEIEHUHN 0 XUMHUYECKHX JIeMEHTAX.
Xumuueckas hopMmyia, nHIEKC, K03bbHLACHT: 3aIHCH # YTCHIE dopmyn. Macca aTOMOB ¥ MOTTEKYIL.
OtHocuTenbHas aroMHas Macca. OTHOCHTETBHAS MOJIEKyJIsIpHAsS Macca. Pacuer mMaccoBoll monmm xu-
MHYECKOTI'0 3JIEMEHTA 10 (hOpMYyJIe BELIEeCTBa.

Amomel xumuyeckux nemenmos

JlokasaTebCTBa CIIOKHOCTH CTPOGHHS aToMOB. OTIBITEHI Pesepdopna. Ilnanerapras Monesns
CTPOCHHA aTOMOB. XapaKTePUCTHKA HYKIOHOB. B3anMoCBA3h TTOHATHIL MIPOTOH, HEUTPOH, MaccoBoe
arc0. COBpEMEHHOE OIPEEICHHE TTIOHATHS «XHMHUYECKH STTEMEHT. M3MeHeHus, IporCXOIAImre ¢
HHCIIOM TIPOTOHOB, SNIEKTPOHOB W HEUTPOHOB B COCTABE aTOMOB XMMHYECKUX 3IIEMEHTOB. M30TOME,
KaK pasHOBH/IHOCTD aTOMOB OHOTO dleMeHTa. XapaKTepHCTHKa dTeKTPOHOB. CTPOEHHUE 3IeKTPOHHEIX
0007109€eK aTOMOB 371eMeHTOB. [IoHATHE 0 3aBEPIIEHHOM 1 HE3aBEPINCHHOM 3JIEKTPOHHEIX (JHEPreTH-
HECKHX) YPOBHSX. PacmonokeHue sJIeKTPOHOB Ha SHEPreTHUECKHX YPOBHSX, aTOMEI METAJIJIOB H HeE-
METaJLIOB. FIOHBI [I0JI0XKUTEbHEIE B OTpHLaTeNnbHble. [ToraTre moHa. VIoHEL, o0pa3oBaHHEIE aTOMaMH
MCTAJIIOB W HEMETaIoB. lIoHATHE 00 HMOHHOI CBSI3W, CXEMBI 0OPA30BAHMS MOHHBIX COETHHEHEL.
Cxemel 06pa30BaHHsT MONEKYI. DIEKTPOHHEIE U CTPyKTypHEIE GopMynsl. KoBanenTHas momsapHas u
HETIOJIIpHAs XAUMUIECKHE CBA3H. CxeMbl 00pasoBanus Moiekyn coenurennit (HCL, H,O, NH; u Ip.).
ONEKTPOHHEIE W CTPYKTypHBIE (BopMyisl. CXeMBI 06pa30BaHms MBYXaTOMHBIX MOJIEKYJI BOZOPOJA,
XJIOpa, CEPBI, a30Ta U JP. JIEKTPOHHEIE B CTPYKTYpPHBIE GOpMYIEL. KpaTHOCTE XUMIUECKoil CRS3MN.
IomsitHe 0 MeTanmMIecKoit cBsi3u. EnuHas mprpoa XUMAUECKOH cB3H. TIOHATHE 06 ATOM-HOHAX.
IonsiTre 06 0606MECTBICHHEIX 3IIEKTPOHAX. BEIONHEHIE YIPayKHEHNH, TTOATOTOBKA K KOHTPOJIBHOM
pabore.

Ilpocmyie seuecmea

XapaKTepHCTHKA TIOJI0KEHH)S STIEMEHTOB-METAIIIOB H HeMeTaToB B [leproudeckoii cucreme.
Crpoenre ux atomoB. ®uswuecKkue CBOHCTBA METAIIOB W HEMETAIIIOB — IIPOCTHIX BermmecTB. Pacuer
OTHOCHTEIIBHOH MOJIEKYIIAPHO# Macchl (IOBTOpeHue). AJIOTPOIIHS Ha IIPAMepE 0T0Ba, hocdopa, Kuc-
70poa v yriaepoa. Koru4ecTso BEmeCTBA i SAUHHITBL €T0 H3MEPEHHUS: MOJTh, MAJIITHMOJIE, KAIOMOIIb.
Hocrosmnas ABoranpo. Pacuer MONEKYISPHBIX MAacC BEIIECTB 10 X XHMHUIECKHIM bopmymam. Mun-
JIAMOJIAPHAs W KAIOMOJIAPHAS MacChl. BBINONHEHNE YIIPaXHEHNHT ¢ HCIOIb30BAHAEM TTOHATH «I10-
CTOSIHHASL ABOTAIPOY», «KOJIMYECTBO BEIIECTBAY, KMACCay, «MOIIpHAsI Maccay. OGobmenmre u 3aKper-
JNICHWE 3HaHUK 10 TeMe «KommuecTBo BEIMecTBay, peleHne 3KCIepIMEHTANBHBIX 3a1a4. I10HITHE O



MOJIIpHOM o0beme ra3os. HopmanbHsre ycnoBus. MUIITUMONAPHBIA U KHIJIOMOJISIpHEI 00beM. BEI-
TOTHEHNE YIIPAXXHEHUH C HCIIOTB30BAHUEM TIOHSTHIL «MOJIIPHBIN 00BEMY, (KOJTHYECTRO BEIIECTBAY,
«Maccay, «MoispHas maccay. OGo6mene 1 3KPCINICHHE 3HAHWK Ha Temy «Monspusrit 06sem ra-
SOBY, PCIICHUE 3KCIIEPUMEHTANLHBIX 33134, O6o0mmenne u CHCTEMATH3alHs 3HaRMH. Pemenue 3anay
¥ YIPaXHEHHUH C UCIIONIB30BAHHEM TTOHSTH «KOJIMICCTBO BEILECTBAY, «MOJISpHAS Maccay, «MOoJIsp-
HBIH 00BeM», (IOCTOSHHAS ABorazpoy.

Coedunenun xumuuecrux 9/1eMeHmog

dopmymam coneit. [Ipencrasurenu conei: NaCl, CaCO;, Ca3(PO4),. Pacuers 1o dbopmynam comei.
IIposepounas pa6ora Mo ocHOBHEM Kaccam HEOpraHWYECKHX BemecTs. Pacuers: o bopmymam oc-

Maccsl (06beMa) KOMIIOHEHTa CMecH. BhIommenye YUPaXHEHHUH U pelneHne 3aaay.

H3menenun, npoucxodamue ¢ sewecmeamu

CrocoGsr ounCTKM BeIIeCTs, OCHOBAHHLE Ha MX (QU3WYECKHX CBOMCTBAX. OumCTKA IATHEBOM
BOZIBL, ieperonka Hedru. ITorsarre o xuMmgeckmx ABJICHUAX, HX OTIHYHE OT Qusmdeckux. [Ipusnaxu
¥ yCIIOBUS IIPOTEKAHHS XAMUYECKUX PEaKIuif, Peakms ropenns. KomuuecTBeHHas cTopona Xmvimde-
CKHX pCakIuil B CBETE YUEHHS 06 aToMax U MOJIEKyIax. 3HaUCHIE 3aKOHA COXPAHEHUS MACCHI Be-
mecTB. Pors M.B. JlomoHOCOBa 1 H. NanbToHa B OTKpBITHE 1 YTBEPXKICHUU 38KOHA COXPAHEHHSI
MACCEI BEIECTB. [I0HsATHE 0 XHMIYeCKOM YpaBHEHHH Kak 06 YCIIOBHOH 3aIIHCH XUMHIECKOH peaKiiay
C HOMOIIBIO XUMHIECKUX (OPMyIT. 3HAUCHHE HHIEKCOB K koadpunuentos. Cocrasnenne YPaBHEHHH
XUMHWHCCKUX peaKimi. Pemenue 3amau Ha Haxoxmenue KOJIM4eCTBA, MacChl WK 06BeMa TIPOIYKTa
PCAKIIHH IT0 KOJIMIECTBY, Macce MK 06BeMY HCXOLHOTO BemecTra, Te XK€ PacUeTEl, HO C HCIIOIH30Ba-
HHCM TIOHATHS «0J11» (HCXOTHOE BEINECTBO NAHO B BHIE PacTBOpa 3aNaHHOM KOHIIEHTPAITHH HIIH CO-
ACPKAT OIPENENEHHYIO OO TIpuMeceit). Pememe OKCTICPUMCHTAIIBHBIX 3a71a4, 3aKPETICHHE 3Ha-
HUH 110 TeMe «XUMHYECKIE YpaBHEHNY. CyIMHOCTE peakiuit pasoKeH s U COCTaBIIeH e ypaBHEHHUI
PeaKIuii, IpofeNnaHHbIX yurTeneM. IIoHITHE o CKOPOCTH XMMHYECKMX peakuit. Karamsaroper, dbep-
MeHTHL. CylmHOCTh peakmuit coenurenus. CocTapIeHme YPaBHEHUH peaKmui, IPONENaHHEX yumTe-
nem. CyIHOCTS peakumit 3amemmnenns. CocTaneHme YPaBHEHHH peaKiwif, NIpoNeNaHHEIX yUHTETEM.
Psip akTuBHOCTH MeTasI0B, ero Henons30BaMIe AL IPOTHO3UPOBAHUS BOSMOXHOCTH IPOTEKAHMSI Pe-
aKIMH MEX/y METATIAME U PACTBOPAMH KHCIIOT. Peaknuy BEITECHEHHS OHUX METAIIOB U3 pacTBo-
POB HX conelt Npyrumu MeTamiamu. CyImHOCTS peakiuit oGMeHa. CocraBnenne ypasHenmit peaxrmii,
TIPONCNIAHHBIX yauTeneM. Peaknmu Heltpammsanuy. Y CIoBHs TedeHms PEAKIMA MEXIy pacTBOpaMu
KHCIIOT, MMEN0YeH U conel 0 KoHNa. THIIBI XMMUUIECKIX PeaKIuil (10 IPU3HAKY «UHCIIO W COCTAR
HICXOIHBIX BEINECTB U MMPOAYKTOB PEAKITHIY) Ha PHMEpE CBOHCTB BOJEL. Peaxmms pasnoxenns — syex-
TPOIH3 BOJBL. Peakiuy coequHEHNS — B3aHMOIEHCTRHE BOMEI C OKCHIIAMHU METAJNIOB M HEMETAJLIOB.
Tonstre «rumpokcumey. Peakmuy samermenus — B3aMMOJICHCTBHE BOJIBI C IMIENOUHBIME U IIEIOTHO-
SCMCIIbHEIMH MeTastamMu. Peakinn obMena (Ha ipumMepe THApOIH3a CyIb(ara amoMUHNS U KapOuna
Kane1us). Pemenye sanaq u ympaxaenmit, IToxroToBKa K KOHTPOIBHOH pabore.

Ilpocmeiivue onepayuu ¢ sewgecmeamu (xumuueckuii npaxmuxym)

IIpaBuna TexH¥KY Ge30MACHOCTH IpY 0OpammeHyH ¢ 1abopaTopHEM obopymnoBanuem, pu pa-
6oTe B kabUHETE XUMHH. 3HAKOMCTBO ¢ 1nabopaTopHEM 060pyHoBaHHeM. DU3HIECKHE U XMMHYECKHE
PCaKINY ITPH TOPEHHH CBeuH. KauecTBEHHEIH cOCTAaB MOUBEL Cpena mouBeHHOTO pacTBOpa. AHamm3



BomeL. 1IpospagsocTs Boxsl. TIpH3HAKHE XUMTYECKHX PeaKIMii: BEIENEHHUE T'a3a, BRIANCHNeS ocazika,
MSMCHCHHE LBeTa BemecT. Kauectpennsle peaxiuy. IIpurotopnenme pacTBOpa caxapa u pacdeT ero
MacCOBO# JI0JIM B pacTBOpE.

Pacmeopenue. Pacmeopsi. Peakyuu uonnozo obmena. Oxucnumenvro-e¢occmanosumerns-
Hble peakyuu

Pactoprl. ®usnueckas u xummaeckas TCOpHs pacTBOpoB. Temossle sBNCHNS PR pacTBOpE-
HEH. [ HIPATH! # KPHCTAILTOTHPATEL, KpHCTaTM3AHOHHas Bo/a. HacklnenHbIe, HeHaCHIIEHHELE, Tie-
PCCHIMEHHBIC PACTBOPEL. XOPOIIIO PACTBOPHUMEIE, MaJlopaCcTBOPUMEIE i IPAKTHIECKH HEPACTBOPHMEIE
BEIIECTBA. OJICKTPOIUTEL U HE3NEKTPOIIHTEL ONEKTPOITUTHYECKAS THCCOMUAIHS 1 acconuarusi. Me-
XaHH3M TUCCONHMALMH BEIIECTB C Pa3IMIHEIM THIIOM CBSI3H. CTEleHE SIIEKTPOTUTHIECKOM qHCCOHa-
1wy, CHIBHEIE B C1abble 3EKTPOIHTEL ONEKTPOIUTEL ¥ HE3NEKTPOIHTEL. MeXanusm JUCCOLIUAITHH
BCIIECTB C pasIMTHEIM THIIOM CBsi3H. CTENEHB STEeKTPOIUTHYECKOH auccorranyu. CUIBHEIE U cabble
SIIEKTpoNuTEL oI CBONCTBA HOHOB. Krnaccugukarms nosos mo COCTaBY (IIPOCTHIE U CIOKHEIE), TI0
3apsny (KaTHOHBI ¥ aHHOHEI), TI0 HAIWYHIO BOTHON 060T0UKH (ruppoTHpoBaHHE U HETHIPOTHPOBA-
HHe). OcHoBHEIE monoxerus TOJI, Peakmuy B BOIIHBIX PAacTBOpax 3JEKTpOIuTOB. HeoGpartumete u
00paTHMBbIE peaKIiy. Monexynsaproe i HoHHOE ypaBHeHUe peaxiwii. Peakuuu wonHOro 06MeHa. Pe-
Ky HelTpausamu. Kucnoter. Vx knaccuduxamms mo PasIIHEIM IIpu3HakaMm. Onpenenenne Kic-
JIOT KaK SJICKTPOIMTOB, UX NHUCCOIMAIMS. B3amMomecTBHE KHCIOT ¢ METaJIaMH, YCIOBHS TEICHHUS
OTHX PEaKIHi. JICKTPOXUMHICCKHH PN HAIPSHKEHHS METaIIIOB. BsaumoneiicTere KHCIIOT ¢ OKkcH-
AaMI MCTAIIIOB M OCHOBAHMAMH. Peakiuy HefiTpanmmsanuu. B3anmomelcTBHE KHCTOT ¢ coisiMu. 3a-
[IHCE YPaBHCHUH PEAKIHi (MOEKYIIAPHBIX B HOHHBIX) C HCTIOTB30BAHHEM TaOJIMIEI PACTBOPHMOCTH.
Ompenenenre ocHOBaHMIT Kak SJICKTPONIUTOB, MX Aucconnanus. Kiaccudukarms ocrosanmit mo pas-
JITIHBIM IIPH3HAKaM. B3auMomeiicTBIEe 0CHOBAHMI C KHCIOTAMI (moBTOpenwue). Bsaumoneiictaue me-
JI0YeH ¢ coramu (paboTa ¢ Tabueit PacTBOPUMOCTH) H OKCHIAMH HEMETAIIOB. Pa3oxenme HEepac-
TBOPHMBIX OCHOBaHMH. COCTaB OKCHIIOB, HX KIaccHpuKanus. CBONCTBA KHCIOTHEX 1 OCHOBHBIX OK-
cunios. Onpenenenue Conell Kak 3MeKTPOIHTOB, HX maccorunanus. Knaccudukamus comneit. Baammo-
ICUCTBHE COTEH C METATIAMHE, 0COBEHHOCTH THX PeaKImii ¥ B3aUMOJEHCTBHE COJEH C COMSIMHI (pa-
6oTa ¢ Tabmumeit pacTBopuMocTH). BsanMoneiicTre comei ¢ KHCJIOTaMH 1 IIENI0YaMHy (IIOBTOPEHHE).
IIoHsATHE O reHEeTHYeCKOH CBSI3H W TeHETHUECKHK psinax METAIOB U HEMETAIIoB. Pasmiunsie mpu-
3HAKH KITACCHUKAMY XMMHIECKHX Peakiuit. OLpe/ieente CTeneHeH OKHCTeHs 9JIEMEHTOB, 06pa-
SYIOWIHX BEINECTBA PasIUIHBIX KilaccoB. Peaknun OBP. [TorsTHe 06 OKHCITHTELE 1 BOCCTaHOBHTEIIE,
OKHCJICHUA M BOCCTAHOBIICHHH. PeIlCHWe PACUETHBIX 3a1ad 10 ypaBHEHHsM, XapaKTePU3YIOIIHM
CBOMCTBA OCHOBHBIX KJIACCOB COENMHEHHIN, W BBITOMHEHHE OCHOBHBIX KJIaCCOB COEIUHEHMI 3TOro
Tl/iaHa Ha TCHETHIECKYIO CBA3b. [I0AroToBKa K KOHTpPOIBHOH pabote. UToropas KOHTpPOJIbHAs pabora.
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Obwian xapakmepucmura XumuuecKkux 31emMenmos (4 u).

Crpoenme aToMa, XapakTep MpOCTOro BEIIECTBA, CPaBHEHHE CBOMCTB IIPOCTOTO BEIIECTBA CO
CBOMCTBaMH IIPOCTEIX BEIIECTB, 0OPa30BAHHBIX COCETHHMH 10 NEPUOY ¥ TOATPYIIIE SIEMEHTAMH,
COCTAB M XapaKTep BBICIIETO OKCH/IA, THIPOKCHIA; COCTAB JIETYUYETO BOAOPOJHOTO COEMMHEHHS (st
HeMeTaa). CBOKCTBa 31eKTpoiuToB B cBete THJI. Iemerndeckie psimel MeTaiia u HemeTaina. Ca-
MOCTOsATENbHAS paboTa ¢ yqammmucs. 3akperienue MaTepuaia. [IoHsTHe 0 MIEPEXOTHBIX JJIEMEHTAX.
AMdorepHOCTh. I'eHETHUYECKH AN TEPEXOIHOTO SITEMEHTA. Ilepuomraeckuii 3axon u Ilepromude-
CKas CUCTeMa, CTpoeHue aroma. 3uauenue 113 u IIC.

Memannwt (14 u)

XapakTepuCTHKa IOJIOKEHHUS 3IeMEHTOB-METAIIOB B Ilepuomuaeckoit cucteme. Crpoenue
aTOMOB METAITOB. MeTamyeckue KpICTaIInIecKie PemeTky. MeTammdaeckas XuMIuecKas CBI3b.
XapaxTepucTKa 00X XAMUIECKHIX CBOHCTB METAIIIOB HA OCHOBAHHH HX TIOJIOXKEHHS B SIEKTPOXH-
MUIECKOM DAy HAIPSDKEHUH B CBETE IPENCTaBIEHUH 06 OKHUCITHTEIBHO-BOCCTAHOBHTEIBHEIX peax-
nusix. CaMOpOIHEIE METAIIIBI M OCHOBHEIE COSUHEHNS METAIIIOB B npupone. Baxuelimue pynpl. ITo-
FATHC O METAILTYPriH ¥ €€ PASHOBUAHOCTSIX: IIUPO-, THAPO-, SIEKTPOMETaILTyprus. Kopposus MeTa-
70B. Cr10co0bl 3aIUTE METAIOB 0T KOPpo3uH. OCO0EHHOCTH (M3HYECKUX ¥ XIMHUIECKHX CBOHCTB
IIENIOYHEIX METAIIOB. BaXKHeHIIe COeTMHEHNS MENOYHIX METAIUIOB: IIEJIOUH, COJH, HX CBOHCTRA M



npuMeHeHue. O6mast XapakTeprUCTHKa METAIOB BTOPOH I'PYTIIIBI TIIABHOM IIOATPYTIITEL, OCHOBHEIE bu-
SHMCCKHC M XUMHUYECKHE CBOWCTBA INENIOYHO3EMENLHBIX METANIOB. BakHeHmme coenmHe-
Hust Ca m Mg, ux ipuMenenue, Ponb KallbIs ¥ MATHAS B SKABIX opranuzmax. Ctpoenue atoma, (u-
SHHICCKAC W XUMHUHYCCKHE CBOHCTBA. IIpumenenne amomunns. CoequHeHNS aIOMAHNS — OKCHIBI U
THPOKCHIBL, UX aM(bOTepHOCTh. BaykHeHIHe COMM aIFOMHHMS. 3aKpeneHne U CHCTEMATH3AIMS 3HA-
HUH 110 [7aBe MepBOH: 06Imas XapakTepHCTHKA METaJIOB, XUMHYECKHE CBOHCTBA METAJIIOB. Pelnenwe
OKCIICPUMEHTANLHBIX 3713, PelleHne ypaBHeHnH. CTpoeHne aToma xele3a. OU3MIeCKHe 1 XIMEe-
CKue cBokcTBa. [Ipumenenne xenesa. Coemurenns xenesa II u sxeresa IIL T CHETHYECKHE psabl. Ka-
YECTBEHHBIC PEAKITMH Ha HOHEI XKeJre3a.

Ceoiicmea memannos u ux coedunenuii (xumuueckuii npakmuxym) (3 u).

Pemenne nenovex xuMmaecknx TIIPEBpAINEHAH 110 BapuanTam. [IoBTOpeHwe Ha IpaKkTHKe Xu-
MHICCKIX CBOMCTB METAIUIOB. 3aKPEILICHHE 3HAHMI 10 PACTIO3HABAHKIO I TIOJTyYEHHIO BEIECTB, 3a-
KPCIUICHUE 3HAHUHU 110 XUMHYECKHM CBOMCTBAM BEITIECTB.

Hememannwt (26 u)

Honoxenwe HeMerawio B Ileprommaeckoit CHCTeME, OCOOEHHOCTH CTPOEHHSI WX aTOMOB.
Psine1 50. Kpucrammaeckoe cTpoeH:He HEMETaIOB — MPOCTBIX BewecTB. AiutoTponus. O30, CocTas
BO3TyXa. DU3MYECKHE CBOUCTBA HEMETAITOB. OTHOCHTENBHOCTS TIOHSTHI «METaI» U «HEMETAIL».
XuMuecKre CBOMCTBA HeMeTamnoB. OKUCIHTEIBHELE CBOMCTRA: B3aMOJICHCTBHE C METAJIIAMH, BO-
AOPONOM, MCHEE SIICKTPOOTPUIATENIEHEIMA METaILTIaMHE, HEKOTOPBIMH CIIOXKHBIMH BeIecTBaMe, Boc-
CTAHOBUTCIBHBIC CBOHCTBA HEMETAIIOB B PEAKIHSX C KHCTOPOIOM, CIIOKHBIME BEIECTBAMY-OKHCIIH-
TeJSIMA. MaKpoaIeMeHTEl U MEKpPO3IeMeHTEL. Porb MHUKPOSNIEMEHTOB B JKU3HEAEATSILHOCTH pacTe-
HHUH, XHUBOTHBIX U YenoBeka. OpraHUYecKre BEIecTBa: Oenkn, JxupEI, yrieomsl. depMeHTHL. BuTa-
MuHEL ['opmonsr. ITonoxenne B Ilepromnaeckoii cucTeme H. W. Menneneesa. CTpoeHHe aTOMa H MO-
eKy L. QU3UYECKre I XUMEYECKHE CBOUCTBA BOIOPO/A, ET0 IoJTy4eHue u npumenenue. Obmas xa-
PaKTepUCTHKA rajloreHoB. CTpPOEHHEe aTOMOB I'aJIOTEHOB, CTEIEHN MX OKHCIICHESL. Crpoenne Monexyn
TaJIOTeHOB. ['aIOTeHEI — POCTHIE BEIIECTBA. 3AKOHOMEPHOCTH B H3MEHEHHH HX XUMITIECKIX 1 (pu3n-
YECKAX CBOMCTB B 3aBUCHMOCTH OT YBEIINUYEHHUS TIOPSIKOBOTO HOMEpa XUMHUIECKOTO0 dneMenTa. Kpar-
KHe CBENIEHHS 0 XJIope, Opome, Hoze, hrope. Ilomyuenue XJIOpOBOZOpOAa. XJIOPOBOAOPOJ B IIPHPOJIE.
XJIOPOBOOPOJT M COIISIHAS KACITOTA. XITOPH/IbI, BX NPUMEHEHHE B HAPOMHOM Xo03stiicTBe. ITonyuenue
TaJIOT€HOB METOJIOM SIIEKTPOIHM3a. brojornueckoe 3HaYeHHE TAOTEHOB H WX COENMHEHHMIL. [Tpume-
HCHHE ranoreHoB. CTpoeHHe aToMa KHCIOpoa. AJUIOTPOTIHS KHCIOPOJA. XapaKTepHCTHKA XUMHYe-
CKUX CBOKCTB KHCIIOPOZA B CBETE NpezcTasieruit 06 OBP. [Ipumenenmne kuciopona. CTpoeHue aroma
Ceprl. AJutoTporus. DH3MUECKHe CBOUCTBA POMOHUUECKOM cepbl. XapaKTePUCTHKA XUMHUUYECKHX
CBOHCTB CEepHI B CBeTe IpefcTaBienuii 06 OBP. BaxHelimre coemHeHs CEPBI: CEPOBOJIOPO, CYIIb-
(uIBI, OKCHITBL, CEPHUCTAS KUCIOTA, CYTb(HTEL HX CBOMCTBA, IIOTydeHNe U IpUMeHeHNe. Pa36asien-
Has ¥ KOHIICHTPUPOBAHHAS CEPHAS KHCIIOTa, €€ CBOMCTRA, ITOJIyUeHNE U IPUMEHEHNe. Peakinu B3an-
MOZEHCTBHS ¢ CepHOM KucnoTo#. CTpoeHHe aToMoB a30Ta. CTPOEHHE MOJEKYIIB a30Ta. DH3HuecKre
¥ XMMUECKME CBOMCTBA a30Ta B CBETe npencTaBnenuit 06 OBP. Ctpoenue Monexyis ammuaka. Or-
3UYECKHE CBOHCTBA, IIOJTyYeHHE, COOMpaHue, pACIIO3HABAHHIE aMMHaKa. XUMAIECKIE CBOHCTBA AMME-
aKa: BOCCTAHOBUTENBHBIC M 00pa3oBaHHe HOHA aMMOHHS IIO JOHOPHO-AKIEITOPHOMY MEXaHU3My.
Conu aMMOHHS: COCTaB, MOIyYeHHE, (PUINIECKHE H XUMAIECKHE CBOHCTRA. IpencraBurenu. IIpume-
HCHHE B HAPOMHOM X03sHcTBE. OKCHABI a30Ta. A30THAs KHCIIOTa, €€ CBOMCTBA M IpHMeHeHne. HuT-
patbl, cemuTprl. CrpoeHue atoma. Anmnotponus. CpaBHEHHE CBOHCTB ¥ PHMEHEHHE KpacHoTo u Oe-
noro ocdopa. Xumudaeckue cBoiictsa hocdopa. Oxenr docdopa (V) u oprodochopras xuciora.
Comnu oprodochoproit xucnotsr. docdop B mpupome. DochopHbe ynobpenns. Ctpoenue atoma yr-
Jiepofia. AJIOTPOINS, CBOHCTBA MOMM(HKAIMA — anmMasa u rpaduTa. VX mpuMeHeHwe, AmopdHBIf
YTIIEPOX M €T0 COpPTa: KOKC, Caxa, APEBECHBIA yroib. AICOPOLHS U ee MPaKTHIeCKoe 3HaueHune. Xu-
MUYECKHE CBOACTBA yriepona. OKCHIBI yriieposia, HX CBOMCTBA, IOTydeHue i TpuMeHeHue. CTpoeHHe
MOJICKYJT OKCHIIOB yTJIepoJia. YTONbHAs KACIIOTa B e COMH. BaxkHeiiive kapGoOHATHI: KaIBIHT, COJIA,
TIOTaII — MX SHAYCHUE ¥ IPMEHEeHHe. PacriosHasanue kap6oraToB. Ilepexon kap6oHATOB B THAPOKAp-
Gonarer 1 06patHO. CTpoeHue aroma. CpaBHEHHE €r0 CBOUCTB CO CBOMCTBAME aTOMA yrnepona. Kpu-
CTaINIAIECKUH KPEMHUM, CPABHEHHE €r0 CBOKCTB C YrIepoaoM. [IpEpoRHBIE COSTUHEHWS KpeM-
Hust: Si02, CHITMKATH ¥ AOMOCHIIMKATEL. Pa3sHOBUIHOCTH CTEKTIA, Er0 IPOMCXOYKICHHEE. [Tonyuenne
nieMenTa. [Ipou3BoICTBO 1 MpuUMeHeHwe cTekia, Gaphopa, HeMeHTa. 3aKpelIeHne K CHCTEMATH3aIHs



SHaHHH 10 TEM€: CTPOCHHE aTOMOB HEMETAIUIOB, KOBAJIEHTHAS HETIOJISIpHAsT XUMHYeCKast CBA3b. Perre-
HHC SKCIICPUMEHTANPHBIX 3a11a1 ¥ ypaBHEHHH peakuuit. [TonroToBKa K KOHTPOIBHOM paboTe. 3akper-
JICHHUC ¥ CHCTCMATHU3alWs 3HAHUH 110 TeMe: XUMHYECKHE U HU3MIECKHe CBOWCTBA HEMETAIUIOB, XUMH-
ICCKHC peaKIiy, KOBAJICHTHAS MOJIIPHAS CBA3b. PellleHne sKCepuMeHTATBHBIX 3a7ad | YpaBHEHHIA.
llonroroska k KOHTPOIBEHOM paGoTe. PaGoTa Hay OIIHOKAMH.

Ceoiicmea nememannos u ux coedunenuii (3 ).

Pemmenne sxcnepumenTansHbIX 3ana4 o Teme «Iloarpymma Kucopoznay. Pemenue skcnepu-
MEHTaNbHBIX 3a1a4 10 TeMe «Ilonrpymma asora u yrieponay. 3akpersienne sHaHmi 10 TIOJTyYCHHIO U
PacIo3HaBaHHUIO Ta30B.

Opzanuueckue sewgecmea (12 u)

Bemectsa opranutdeckie u HeOpPraHHUECKHE. IIprvHEI MHOTOOGPA3Hs OPraHHIECKIX COEITH-
HEeHHH. BanenTtrocTh. Xumudeckoe cTpoenue OPTaHUYECKUX COETMHEHHA. MONeKyIIIpHEIE B CTPYK-
TypHBIC (POPMYIIEI OPraHHYECKHX COENUHEHMH, I OMOIOTHYeCKHiL PAA MIPENENBHBIX y/B. Paguxaisl.
M3omepe! u m3oMepust. Ou3nTECKHe U XUMAYECKHE CBONCTEA, MeTan i 3TaH: CTPOEHUE MOJIeKyII. I o-
PCHMC MCTaHa U 5TaHa. IIpuvenenne MeTana. XuMUYECKOe CTPOCHHE MOJIEKYJIBI 3THUJEHA. J[BoliHAas
CBsI3b. B3amMonelicTBHe STHIICHA ¢ BOIOM. lomamepusanus stwnena. [ToMHATHIEH W ero 3Haue-
uue. [loHATHE 0 MpenensHBIX 0MHOATOMHBIX CIIMPTaX Ha IPEMEPE METAHOJa U 3TaHoja. TpexaToM-
HBIH CIUPT raunepuH. OKKCICHHE STHIOBOTO CIIEPTA B YKCYCHBIH anbierun. [Toustue 06 anpaernmax.
Oxucnenve abaeruaa B KMcuoTy. OIHOOCHOBHEIE HETIpE/IEbHEIC KapOOHOBBIE KACIIOTHI Ha IIpUMepe
YKCyCHOM KuCIOThL. Ee cBoficTBa 1 IprMenerne. CTeapHHOBAs KHCIOTA KaK IPEACTABUTEIH XKAPHBIX
KapOOHOBEIX KMCIIOT. Peakius stepudukarmu. [TOHITHE 0 CIOXHBIX spupax. [Tousrre 06 aMHHOK¥C-
noTax. Peakuun momikonneHcanuy. benky, Hx cTpoeHHe 1 6HONOTHYeCKas pois. [lentunnas cBs3p 1
nomunentusl. [lepsudnas crpykrypa 6emxoB. Brosormdgeckue (ynxnun 6enkos. CeoiicTBa 6EIKOB 1
Ka4eCTBeHHbIE peaknuu Ha Oenku. [lorstre 06 yrieromax. ['moko3a. Ee cBoHCTBA i 3HAYCHHE. Kpax-
Mal i neionosa. Fx Guosnorudeckas poitb. IIoMuMeps! IPHPOIHEIE H CHHTETHIECKHIE. Peax1tiu mo-
JIAMCPH3ANNN ¥ MOJMKOHACHCANHH. [11acTMacCh! ¥ BOJIOKHA. 3aKpelieHHe W CHCTEMATH3AIMS 3Ha-
HU#. Pemenne sKCcIiepUMeHTaIBHEIX 38144,

3akpennenue (6u)

O606menwe, 3aKpeeHNe U CHCTEMATH3AIHS 3HAHMH TI0 Kypcy xumun 9 xnacca. [loBropenne
IpoHeHHBIX Tem: Ilepuommaeckuit 3akon u Ilepronyueckas CHCTEMA, BHIB XIMUYCCKAX CBS3EH 1
THIIBl KPUCTAITMICCKAX PEIICTOK, THITBI XUMHYECKMX PEaKIni, KIIACChl XUMHYECKAX COEIMHEHMI.
Peenne skcnepuMeHTANBHBIX 33124, PEIIeHNE YPaBHEHH I peaxIuii.

Mexcnpeomemnvie ceasu

Peanmsanus MeXIpPeIMETHBIX CB3€H TIPH M3YUCHHH XUMHM B 8 I 9 Kiacce OCYILECTBISICTCS
{Cpe3 UCIIOTIB30BAHHE KaK OOMINX €CTECTBEHHO-HAYUHBIX OHATHH, TAK U TIOHSTHMN, SIBIISIONIINKCS CH-
CTCMHBIME IS OTICNIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIa OOGIIie ecTeCTBEHHO-HAyTHBIE
TOHATHS: HAYYHBIH (DaKT, THIIOTE3a, 3aK0H, TEOPHsL, AHATH3, CHHTE3, KIacCH(GHKAIHS, [IEPHOTUIHOCTE,
HAOJIIOZICHUE, SKCTIEPUMEHT, MOICIHPOBAHNIE, H3MEPEHHE, MOJICIb, SBICHHE, IApPHUKOBBIA 3 ek,
TeXHOIOT s, MaTepraisl DU3NKa: MaTepHsl, ATOM, IIEKTPOH, IIPOTOH, HEUTPOH, WOH, W30TOII, PAIH0-
AKTHBHOCTb, MOJICKYIIA, SJIEKTPUIECKHH 3apsi/, MPOBOIHUKH, IOIYIPOBOAHNUKH, TUIIEKTPUKH, HOTO-
SJIEMCHT, HHIUKATOP, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSHHE BEILIECTBA, Ia3, PACTBOP, Pac-
TBOPUMOCTB, KPHCTAJINIAIECKas PEIIETKA, CIUIABEL, (YM3HIECKHE BETHINHEL, ¢INHHUIIbI H3MEPEHHS, KOC-
MHHECKOC IIPOCTPAHCTBO, IJIAHETH], 3BE316l, Conmue. bromorns: dorocuntes, nexanue, 6uochepa,
9KOCHCTEMa, MUHEPAbHbIE yIO0OPEHNS, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATES/IHEIE BEMECTRA
I'eorpadust: atmocdepa, runpochepa, MUHEpaIEL, TOpHEIE TOPOJIBL, HONE3HBIE HCKOAEMBIE, TOILIIHBO,
BOJTHBIE PECYPCHI.

IlnanupyemMble pe3yIbTaThI 0CBOEHHS y9eGHOT0 IpeaMeTa
Muunocmruvie pesynomamol O0yHaIOWUIICA ROLYUUM 603MOICHOCHL ONA (POPMUPOSAHUA

cledyiomux audHocmuvix YY/I:
° OmpeeIeHrE MOTHBALUY U3YUEHHS YUeOHOTO MaTepraa;



° OTCHHBAHHUE yCBAUBAEMOT0 y4eOHOr0 MaTepraa, HCXOMIS H3 COLIHAJIBHBIX H JIMYHOCT-
HBIX I[EHHOCTEMH;

° TIOBBIIICHUE CBOECTO 00Pa30BATENBHOTO YPOBHS M YPOBHS TOTOBHOCTH K HU3YYEHHUIO OC-
HOBHBIX HCTOPUYECKMX COOBITHH, CBSI3aHHBIX C PA3BUTHEM XUMUH H ob1ecTna;

. SHaHHC [PABAII TIOBE/ICHHS B UPE3BEIYAHHEIX CHTYALIHAX,

° OLCHHBAHHC COMMAIIBHON SHAUMMOCTH TPODECCHI, CBA3AHHBIX ¢ XAMUE:;

. BJIaJICHHUE NIPaBUIIaMH O€30II1aCHOT0 06PAIIEHHS ¢ XHEMHIECKAMHY BEIECTBAMI I obopy-

AOBAHUCM, TIPOSIBIICHHE SKOJIOTHUECKOH KYIBTYPHI .
Memanpeomemnvie pesynsmampi

Perynsitusablie

Ob6yuarowuiicss noyuum 603moicHocny s popmuposanus credyrouux pezynsmuenvix YV

. LCIICTIONIaraHye, BKIOYas IIOCTaHOBKY HOBBIX Iiellel, MpeobpasoBanme IIPaKTHIECKOH
3allaun B MO3HABATENbHYIO, CAMOCTOSTENBHEI aHANN3 YCIOBH JOCTIKEHHS e/ HA OCHOBS yuaéra
BBIICTICHHBIX yIUTEIIEM OPHCHTHPOB ACHCTBHS B HOBOM Y4eGHOM Marepuae;

. TIAHMPOBAHUE ITyTH JOCTHIKCHUS IIETIEH;

. YCTAHABJICHHC LC/ICBBIX IPHOPHTETOB, BBIIEICHHE AIbTEPHATHBHEIX CIIOCOBOB JOCTH-
KCHHUS eI 1 BEIOOp Hambosee s dekTrBHOTO crocoba; © YMEHHE CaMOCTOATENBHO KOHTPO-
JIMPOBATH CBOE BPEMS M YIPABILITh HM; °  YMEHHUE IPHHHMATD PEIIEHYS B IPOGIIEMHOMR CHTYauy;

. TIOCTaHOBKA y4eOHBIX 3a1ad, COCTABIEHHE ITAHA U TTOCIe[0BATEIBHOCTH neHcTBuii;

. OpraHM3alus pabovero MecTa MpH BEIIONHEHHHA XUMIIECKOT0 9KCIIEPUMEHTA,

. IIPOTHOSHPOBAHUC DPE3yNBTATOB OOYYEHMS, OLCHHBAHHE YCBOSHHOTO MaTepuaa,

OTICHKA Ka14eCTBA ¥ yPOBHS TIOJNYYEHHBIX 3HAHHM, KOPPEKIWS IIAHA ¥ CII0co0a JEWCTBUS TIPU HEOO-
xomuMmocTH . [To3naBatensusle O6ydaromuiics TIOTYyHUT BO3MOXXHOCTb st (QOPMHUPOBAHHS CIIEIYIO-
KX II03HABATENBHBIX Y Y I

o TIOMCK ¥ BBIJENECHNIE HHPOPMALUH;

. aHau3 yCIOBUH ¥ TpeGOBaHMH 3a1adun, BEIGOD, CONOCTABIEHHE B 0GOCHOBAHHE CIIO-
coba pereHus 3amaum;

. BEIOOD HanboIee 3 YEKTHBHEIX CTIOCOGOB PEIICHHAS 32TAH B 3aBHCHMOCTH OT KOHKDET-
HBIX YCIIOBHH;

o BBIIBIDKEHHE M 000CHOBAHHUE THTIOTE3EI, BEIGOD cri0co6a eé IpOBEpKH;

. CaMOCTOATEIIEHOS CO3/IAHAE aNTOPATMA NESATENBHOCTH IPH PELICHHH TPOGIeM TBOpUe-
CKOTO ¥ TIOMCKOBOT'O XapaKTepa;

. YMCHHS XapaKTepU30BaTh BEIIECTBA 0 COCTABY, CTPOSHHIO ¥ CBOMCTBAM;,

° ONMCBIBAHME CBOMCTB: TBEPHBIX, KUIKHX, ra3000pasHEIX BEIIECTB, BEUICICHHE HX cy-
IIECTBEHHBIX IPU3HAKOB;

. H300paXXEeHHE COCTaBA IPOCTEUIINX BEIECTB C IOMOIMIBIO0 XHMUUCCKHX bopMyr u cym-
HOCTH XMMHYIECKUX PEAKINH ¢ TOMOIIBIO XUMHYECKHX YPABHEHHI,

. IpOBe/ICHHE HAOMIONCHUH], OITICAHNE IPU3HAKOB U YCIIOBHH TEUCHHS XUMHIUSCKHX pe-

AKIMH, BBIIOJHEHHE XMMIIECKOTO SKCIIEPHMEHTA, BEIBOIBI HA OCHOBE aHAIH3A HabJIIoIeHn 3a dKC-
TICPUMEHTOM, PCIICHHUE 387134, MOJTyYCHHES XUMUYECKOH HH(OPMAIMH U3 Pa3TIIHBIX HCTOUHHKOB;

. YMCHHE OpraHU30BBIBATH UCCICIOBAHHUE C IIENBIO IPOBEPKY THIIOTES,

. YMCHHE NICNIaTh YMO3AKIIOUCHHS (MHIYKTHBHOE ¥ II0 AHAJIOTHH) ¥ BEIBOJEL,

. YMEHHE OOBEKTHBHO OIIEHHBATEH MH()OPMAITHIO O BEIECTBAX ¥ XHMIIECKHXK Iporeccax,
KPUTHYECKH OTHOCHUTECS K TICEBIOHAYYHON HH(DOPMAITHH.

Kommynurkamuensie

Obyuarowuidics nonyuum eosmooichocmy Ons opmuposanus CREOYIOUUX KOMMYHUKAMUGHBIX
YviI:

. TIOJIHOE ¥ TOTHOC BBIPAXKCHHE CBOUX MBICIICH B COOTBETCTBHH C 3a[a9aMH M YCIOBHIMH
KOMMYHUKAIIHH,



. aACKBATHOE HCIIOIB30BAHNE PEUCBBIX CPEICTB IS YIaCTHsl B IUCKYCCHH U apryMeHTa-
MU CBOEH MO3KIUHU, YMEHHUE TIPEICTABIATE KOHKPETHOE COZIEpXKaHUE ¢ COOOIMEHHEM €r0 B ITHCHMEH-
HOU ¥ YCTHOH (hopMe, OmpeseNneHue crnoco6os B3aMMOJICUCTBHS, COTPYIHUIECTBO B TIOUCKE U cbope
uHbOpMaITHH;

. OIIPE/ICIICHHE CIIOCOO0B B3aUMOIEHCTBHS, COTPYIHHYECTRBO B IIOUCKE 1 cbope uHDOP-
MaIMH, yHacTHe B IUANOTE, IIAHMPOBAHME OOIIMX CIIOCOGOB paGoTHl, MPOSsBIEHHE YBaXUTEIHHOTO
OTHOINCHUS K IPYTUM YUaIIHUMCS,

o OIHCAHME CONCPXKAHNUS BBIIONHACMBIX NCHCTBHHY C IETBIO OPHEHTHPOBKH B IpeaIMer-
HOIIPAKTHIECKOH NEATETLHOCTH;

. YMCHHS yIUTBIBATE DA3HBIC MHCHHS X CTPEMHUTECS K KOOPAMHAIIMH Pa3THIHBIX TO3MIHH
B COTPYIHUYECTBE;

° (opMymEpoBaTh COGCTBEHHOE MHEHHE H TIO3UIHUIO, apPTYMEHTHPOBATh ¥ KOOPIAUHHPO-
BaTh €€ C MO3HUIUSIMH TAPTHEPOB B COTPYIHHIECTRE TIpY BBIpabOTKE OOINEro peleHns B COBMECTHOI!
JIEATEIBHOCTH;

° OCYINECTBIISITE B3AMMHEIH KOHTPOJIb M OKAa3bIBATH B COTPYIHHYECTBE HEOOXOTUMYIO
B3aHMOIIOMOIIIb;

. IJTAHMPOBATE OOIIKE CIIOCOOH! paGOTEL; OCYIECTBIISTh KOHTPOJIb, KOPPEKITHIO, OIIEHKY
OeHcTBUH IapTHEPA, yMETh YOEXKIATh;

. HCTIOJIE30BATH aNCKBATHBIC A3BIKOBEIC CPEACTBA [T OTOOPAKEHHMS CBOMX TYBCTB, MBIC-
JIeH, MOTHBOB ¥ TTOTPeOHOCTEH; 0TOOpaXaTs B peun (omucanme, OOBICHEHNE) COMEPIKAHAE coBepImIa-
EMBIX ICUCTBHH, Kak B popMe rpoMKoi COIMAIM3UPOBAHHOM peuH, TaK U B (JOpMe BHYTpeHHEH pedm;

. pa3BHBATL KOMMYHHUKATHBHYIO KOMIICTEHIIHIO, HCIIONB3YS CPENCTBA YCTHOM 1 MACEMEH-
HOH KOMMYHHKAIWK TIPH paboTe ¢ TEKCTAMH YIeGHHUKA M JOIONHATEILHOMN JTUTEPaTypPOH, CIIpaBOy-
HBIMH Ta0JIMIaMH, TIPOSBIISTH TOTOBHOCTE K YBAXKEHHIO HHOM TOUKH 3PEHUS IPH 0OCY>KACHUHU PE3YITb-
TaTOB BBITIOJIHEHHOH pabOTHI

IIpeomemnvimu pesynomamamu uszyuenus npeomema «Xumuay ¢ 8 Knacce AenAOMCA cle-
oyrowque ymenua:

1. B nosunasamenvroii cgepe:

* 1aBaTh ONPCIICTICHHS H3YICHHBIX TIOHATH]: BEIECTBO (XMMHUIECKHH JIIEMEHT, aTOM, HOH, MOJIEKYIIa,
KpHuCTaJTHIECKas PEIeTKa, BEMECTBO, MPOCTHIE U CIIOKHEIE BEIECTBA, XUMUIECKas GOpMyIa, OTHO-
CHTCJIbHAS aTOMHAs Macca, OTHOCHTEIIbHAsI MOJIEKYIIIPHAS Macca, BaJEHTHOCTh, OKCHIBI, KACIOTEL,
OCHOBAHHS, COJIH, aM()OTEPHOCTH, HHAUKATOD, IEPHOINIECKHIT 3aKOH, TIEpHOIUYECKas CHCTEMA, TIe-
PHOAMIECKAs TaONAIA, U30TOMEL, XMMHUECKAs! CBSI3b, SEKTPOOTPHLATEFHOCTD, CTEIICHb OKHCJICHHS,
SNIEKTPOJIHT); XUMHUYECKAS PEAKIIUS (XUMHUYECKOE YPABHEHHE, TEeHETHUeCKas CB$I3b, OKHCIICHHE, BOC-
CTAHOBIICHHE,  JNICKTPOJIMTHYECKAS — OMCCOLMALMSA,  CKOPOCTh  XHMHYECKOH  peakium);
* OHCHIBATE NEMOHCTPALMOHHBIC H CAMOCTOSTEIBHO MPOBENCHHEIC SKCIIEPUMEHTHI, HCTIOMB3YS ISt

3TOr0 CCTECTBEHHBIH (pycckuti, DPOIHOM) S3BIK 51 A3BIK XUMUH;
" ONHCBHIBATE M pasinyiaTh U3y4EHHBIC KIIACChl HEOPTaHUYECKUX COCAMHEHWMH, MIPOCTHIE U CIOKHBIE
BEILECTRA, XHMHYECKHE peaxItiy;

KIIacCH(PUIIUPOBATE H3y4EHHBIE 0OBEKTHI u SIBIICHHUS;
- HAOJIOMIaTh IEMOHCTPHPYEMEIE H CaMOCTOSTENBHO IIPOBOIAMBIE OIIBITHI, XMMIIECKHE PEaKIuy, Ipo-
TEKAIOIIHe B IIPHPOJIE u B OBITY;

* JICTIaTh BBIBOABI ¥ yMO3AKIIOUCHHS M3 HAOIIONEHHUH, H3YIEHHBIX XUMHUUIECKAX 3aKOHOMEPHOCTEH,
POTHO3UPOBATH CBOHCTBA HEM3YYCHHBIX BEMIECTB II0 AHAIOTHH CO CBOMCTBAMH H3YUCHHBIX,
- CTPYKTYPHPOBATh U3YHEHHBIN MaTePHall i XUMHYECKYIO HHPOPMALIHIO, TIOyIeHHYIO U3 IPYTHX HC-
TOYHHKOB;

" MOZGTMPOBATE CTPOCHHE aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO IIEPHUO/IOB (B PAMKAX H3YIEHHBIX
TONOXEHNE Teopur 3. Pesepdopra), cTpoeHne mpocTERIITIX MONEKYIL.

2. B yernocmHo-opueHmayuonnoii cgepe:
" QHAM3UPOBATH U OLEHUBATH MOCIEACTBHS I OKPYIXKAIOIIeH cpembl GBITOBON ¥ IIPOM3BOI-
CTBEHHOH JEATEIBHOCTH YENOBEKa, CBI3aHHOM ¢ IepepalboTKON BEIECTB.



3. B mpyooeoii chepe:
" TPOBOJUTE XUMUYECKHH SKCIIEPHMEHT.

4. B cpepe besonacnocmu acusnedesmenvrocmuy;

* OKasbIBATh MCPBYIO IIOMOIIE TIPH OTPABIEHHSX, 0XKOTaX I JAPYTHX TpaBMax, CBI3aHHBLIX Be-
IMECTBAMH | JIab0paTOPHEIM 060PYI0BAHHEM.

OIMCEIBATH CBOHCTBA TBEPHBIX, HKUIKAX, Ta3006PA3HEIX BCIICCTB, BBIIEIISAS UX CYIIECTBEHHEIE
IIPU3HAKH;

* XapaKTePHU30BaTh BEIECTBA [0 COCTABY, CTPOCHHIO U CBOHCTBAM, yCTaHaBIIMBATE IPHIAHHO-
CIICNICTBCHHBIC CBA3H MEXXIY NAHHBIMH XapaKTePHCTHKAMH BEIIIECTBA,

° PaCKpBIBATE CMBICT OCHOBHBIX XMMWYECKHMX IIOHSTHI «aToM», «MOJIEKYIa», «XUMHUYCCKHIH
SMIEMEHT), (IPOCTOE BEIIECTBO», (CIOXKHOE BEIIECTBOY, «BAJICHTHOCTBY, MCIOJL3YS 3HAKOBYIO CH-
CTEMY XHUMHUH;

* H300paXaTh COCTAB POCTEHIIMX BEIIECTB C IIOMOIIBIO XUMHICCKHX (OPMYI ¥ CYITHOCTE
XAMMHECKHX PEAKIHE ¢ TIOMOLIBI0 XUMHUYECKIX yPaBHEHHIL;

* BRMHCIIATE OTHOCHTENTBHYIO MOJIEKYIAPHYIO M MOJISIPHYIO MACChI BEINECTB, a TAKXKE Macco-
BYIO TOJIIO XUMHUIECKOTO JJIEMEHTA B COSAMHEHHUSIX IS OI[EHKH HX IIPaKTHYECKOH 3HAYMMOCTH;

* CPABHUBATS 110 COCTABY OKCHIbI, OCHOBAHHSI, KUCJIOTHI, COJIH;

* KITaCCH(HMIMPOBATH OKCHIBI  OCHOBAHMIA 110 CBOMCTBAM, KHUCIIOTHI U COJIH TI0 COCTaBy;

* IIOJIb30BATHCS JTAOOPATOPHBIM 060PYIOBAHMEM B XUMHUECKOH IIOCYHOR;

* IPOBOMHTE HECIIOXKHBIE XMMHYECKHE OIBITHL U HAOMIONCHHUS 33 M3MEHEHHSIMM CBOMCTB Be-
IHCCTB B IPOLECCE UX MPEBpAIleHuH; COOMONATE PaBHIIa TEXHHUKH 6e30NaCHOCTH TIPH IIPOBEACHHUH
HaOJIONEHuU# U OIBITOR;

* pasiiaTh SKCIEPUMEHTANBHO KUCIIOTH M INENOYH, TIOTE3YsCh HHIUKATOpaMH, 0CO3HABAThH
HEOOXOIMMOCTE COGIIIONEHHS Mep 6e30TacHOCTH IpY OOpAEHNH ¢ KUCIOTAMHE H IIET0YAMH.

* PacKpeIBaTh CMBICI IEPHOAUIECKOTO 3akoHa J[. 1. MeHnerneesa;

* OTHCHIBATE M XapaKTePH30BaTh TabIMIHYIO (HOPMy NEPHOIMUECKOM CHCTEMBI XHMUTECKHX
SJIEMEHTOB;

* XapaKTCPU30BaTh COCTaB aTOMHBIX SIEp U PacIpeNeIeHHE UHCIa SJICKTPOHOB II0 3IEKTPOH-
HBIM CJIOSIM aTOMOB XMMHIECKHX 3JIEMEHTOB MAJIBIX EPHOIOB TIEPHOANICCKON CUCTEMBI, a TAKXKE Ka-
TS ¥ KaJIbIIHs,

* PasIMaTh BUBI XAMUMECKOH CBS3H: HOHHYIO, KOBAICHTHYIO TIOJISPHYIO, KOBaJICHTHYIO HeE-
HOJIIPHYIO ¥ METAJUTHIECKYIO;

* U300paXaTh SIEKTPOHHO-HOHHBIE (OPMYIIEI BEIIECTB, 00Pa30BAHHBIX XUMHUYECKUMHM CBS-
35IMH Pa3HOTO BH/A;

* BBUIBJIATE 3aBUCHMOCTh CBOMCTB BEIIECTB OT CTPOCHHS X KPUCTAITHYECKHX PEImETOK: HOH-
HBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAIHYECKHX,

® XapaKTCpU30BaTh XUMHIECKHE dJIEMEHTHI M X COCIMHEHHUS HA OCHOBE IIOJIOKEHHS SIIEMEH-
TOB B IIEPHOAMIECKOH CHCTEME U OCOOEHHOCTEH CTPOEHHS HX aTOMOB;

* XapaKkTCpU30BaTh HAYTHOE M MHPOBO33PEHYECKOE 3HAUECHHE MEPHOMHUECKOTO 3aKOHA 1 IIe-
PHOIMIECKOH CHCTEMBI XUMHUYECKHX seMenToB JI. 1. Merzeneera; » 065ICHATE CYTh XUMUYECKHX
TIPOLECCOB U HX MPUHIUNUATBEHOE OTIHIHE OT (YH3HUCCKHUX;

* Ha3pIBATD [TPU3HAKH M YCIIOBHS MPOTEKAHHS XUMHUIECKHX PEaKITHiL;

* YCTaHABIMBATE IPHHA/UIEHOCT XUMUICCKON PEAKITHH K ONPEETEHHOMY THILY 110 OJTHOMY
3 KIIACCH(QUKAMOHHEIX IPH3HAKOB: 1) 10 YHCIY | COCTaBY MCXOJHBIX BELIECTB M IIPOTYKTOB PEaK-
IHH (PEaKIIH COSTHHEHHUS, PA3IIOXKEHHUS, 3aMEINEHHIS 06MeHa); 2) O BEIICIEHHUIO HITH ITOTTIOEHHIO
TEIIOTHI (PEaKIHH IK30TEPMIUECKHE U SHAOTEPMUIECKHE); 3) 10 M3MEHEHHUIO CTeleHel OKHUCICHHUS
XMMHYECKHX 3JIEMEHTOB (peakiuu OKHCIUTCIIbHO-BOCCTAHOBUTEIBHEIE); 4) 0 00paTHMOCTH Ipo-
necca (peaxiuy 06paTHMEIE K HEOGPATHMELE);

* COCTaBJIATH yPaBHCHHUSI SJICKTPOIUTHIECKON TUCCOIHAIIAY KHCIIOT, IIENI0vel, CoNell; moHble
H COKPAIICHHBIC HOHHbIC YPaBHEHHUS PEakiuii 0OMEHa; YPaBHEHMUS OKMCIMTETbHO-BOCCTAHOBATE b-
HBIX pPeakIui;



* IPOTHO3MPOBATE NMPOLYKThl XUMHIECKHX PEAKIIHH 110 (hopMynam/Ha3BaHMSIM HCXOMHBIX Be-
IIECTB; OIPENCIIATE HCXOQHbIC BEMECTBA 110 (hOpMyIIam/Ha3BaAHMSIM MIPOIYKTOB PEaKIIHM;

* COCTABIIATE YPABHEHHS PEAKINH, COOTBETCTBYIONTHX [OCIIEN0BATEIEHOCTH («uemouxey) mpe-
BpallleHuM HEOPraHUIECKUX BEIECTB Pa3IMUHEIX KIIACCOB;

* BRIABILATE B IIPOLECCE KCIIEPHMEHTA IPU3HAKH, CBHIETEIBbCTBYIOIINE O MPOTEKAHNH XHMH-
YECKOH peaknmu;

* PUTOTOBJIATE PACTBOPEI ¢ ONIPENETIEHHOH MacCOBOM Moeit PacTBOPEHHOTO BEIECTBA;

* OHPCHCIATE XapaKTep CPEIbl BOJHBIX PACTBOPOB KHCIOT M IEN0YeH 10 H3MEHEHMIO OKpAacKu
HHIAKATOPOB;

* IPOBOMHTE Ka4CCTBEHHbIC PEAKIMH, ITOATBEPKIAIOIAE HATHUME B BOJTHBIX PacTBOpax Be-
IMECTB OTAENIBHBIX HOHOB

* OTIPE/CTIAT TPHHANIE)KHOCTh HEOPTaHMIECKHX BEIIECTB K OMHOMY M3 HM3y4YEeHHBIX Kac-
COB/TDYTITI: METAIIIBI K HEMETAJLIEL, OKCHJIBI, OCHOBAHMS, KHCIIOTHI, COJIH,

° COCTABITATH (POPMyIET BEIIECTB 110 UX HA3BAHUSM;

* ONPENCIATH BAJICHTHOCTE M CTENCHL OKUCIICHHUS SJIEMEHTOR B BEIIECTBaX;

* COCTABIATE (OPMYIIBI HEOPTAHHIECKHX COCIMHEHNI T10 BAICHTHOCTSIM U CTEIICHSIM OKHCIIe-
HIL STICMCHTOB, & TakXKe 3apsiiaM HOHOB, YKA3aHHEIM B TaGIHIIe DPacTBOPUMOCTH KHUCIIOT, OCHOBAHHMIL
" COJIeH;

* OOBACHATD 3aKOHOMEPHOCTH H3MEHEHHS (DM3HHIECKUX W XMMHYECKHX CBOHCTB IIPOCTHIX Be-
IIECTB (METAIIOB H HEMETAJINIOB) ¥ UX BBICITHX OKCHJIOB, 00Pa30BaHHEIX 3]IEMEHTaMH BTOPOTO H Tpe-
THET0 TIEPHO/IOB;

° HasBIBaTh OOINHE XUMHYECKHE CBONCTBa, XapaKTepHBIe UL TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHEIX;

° Ha3BIBATh OOIIME XMMUTIECKHE CBOKCTBA, XapaKTepHbIE I Ka)XIO0TO M3 KJIaCCOB HEOPIaHH-
IECKHUX BEIIECTB: KUCIIOT, OCHOBAHHIA, COJIEH;

* IIPUBOJIUTE MPUMEPBI PEAKITHH, TOATBEPXKIAIOIIAX XUMHIECKUE CBOMCTRA HEOPTaHUYECKHUX
BCINCCTB: OKCUIOB, KUCJIOT, OCHOBaHHH U COJIEH;

* OLPENCIIATH BEIECTBO-OKHCIUTEND U BEMECTBO-BOCCTAHOBUTENE B OKHCIMTETbHO-BOCCTAHO-
BHUTEIIBHBIX PEAKIHIX;

* COCTABIIATE OKUCITUTEIIEHO-BOCCTAHOBUTENBHEIN GallaHC (MU H3yUeHHbBIX peaxiuif) mo mpen-
JIOXXCHHBIM CXEMaM peaKIHii;

. * IPOBOJMTE JIa0OPaTOPHBIE OIBITHL, MOATBEPIIAIOMIAE XUMHAUECCKHE CBOHCTBA OCHOBHBIX

KJIaCCOB HEOPraHMYECKUX BEIIECTB;

Ilpeomemmnvimu pesynomamamu usyuenus npeomema «Xumuay ¢ 9 knacce agnaomea cie-
oylougue ymenua:

1. B nosuasamenvroii cgepe:

+ AaBaTh ONPEACTICHNS H3yICHHBIX IIOHATHI: BEIECTBO (XMMHUUECKHI SJIEMEHT, ATOM, FOH, MO-
JICKyJIa, KPUCTAIUINYECKAs PEIISTKa, BEIIECTBO, IPOCTHIC M CIIOKHEIE BEIECTBA, XHMHIECKAS dbop-
MYlIa, OTHOCHTE/IbHAS aTOMHAs Macca, OTHOCHTEIbHAs MOIEKYIIIpHAs Macca, BaleHTHOCTb, OKCHIE,
KHCIIOTBI, OCHOBAHHSA, ~ COJIH, aM()OTEPHOCTH, HHIAMKATOD, EPHOIUIECKII 3aKOH, TIEPHOINIECKAst CH-
CTeMa, IIEPHOANMECKas TAONHIA, H30TOMBI, XUMHUIECKas CBS3b, SIEKTPOOTPHLATENEHOCTD, CTEICHD
OKHCIICHHS], NEKTPOJHMT); XMMHUYECKAS PEaKiHs (XAMHUYECKOE yPaBHEHWE, TeHETHUeCKAs CBSI3B,
OKHMCIICHHE, BOCCTAHOBJICHHE, SIIEKTPOIMTHIECKAS UCCOLMALHS, CKOPOCTh XHMHUECKO pEaKnum);
- OIMCBIBATE NIEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBENCHHBIC SKCIIEPUMEHTHI, HCIIONB3YS IS

9TOr0 CCTECTBEHHBIHM (pycckuit, pomHOi) SI3BIK 51 SI3BIK XHAMUW,
+ OIMCBIBATE U PA3IN4ATh M3YICHHEIC KIIACChl HEOPTAHHIECKUKX COCAWHEHHH, IPOCTHIE M CIIOMKHEBIE
BEIIECTBA, XHUMHYECKUE peaxium;

KIIaCCU(UITUPOBATH H3y4EHHBIE 0OBEKTHI u ABIICHUS,;
" HAOJIIONATh IEMOHCTPUPYEMEIE B CAMOCTOSTETHLHO IIPOBOIUMBIC OIIBITHI, XHMHYECKHE PEAKIIHH, IIPO-
TEKAIOIIHE B IIpUpoJie u B OBITY;

* ACTIAaTb BBIBOJBI M YMO3AKIHOYEHNS U3 HAOMIONEHMI, H3YUeHHBIX XHMHUUYECKAX 3aKOHOMEPHOCTEH,
IPOTHOSMPOBATL CBOMCTBA HEW3YYEHHBIX BEIIECTB IO AHAJIOTHM CO CBOKCTBAMH W3yUEHHEIX,



* CIPYKTYPHPOBATH M3yYCHHbIH MaTepHal H XUMHIECKYEO MH(OPMALHIO, TTOJTyYeHHYIO H3 JPYTHX HC-
TOYHHKOB;

- MOZICTMPOBATE CTPOCHHE aTOMOB JJIEMEHTOB IIEPBOTO — TPETHETO TIEPHO/IOB (B paMKax H3yYEHHBIX
monoxenu#t Teopun 3. Pesepdopna), cTpoenne IIPOCTEHINMX MOJICKYIL.

2. B yennocmmo-opuenmayuonnoii cghepe:

" AHaJIM3UPOBATh U OIICHUBATH TIOCIICOCTBHUS OJIS OKpYyXaroiei Cpeanl OBITOBOM 1 ITPOU3BOI-
CTBCHHOM NESITENLHOCTH HEJI0OBEKA, CBI3aHHOH C Hepepa60TK0ﬁ BCIOCCTB.

3. B mpyooeoii chepe:
* MPOBOTUTH XUMUYECKH SKCIIEPHMEHT.

4. B cpepe besonacrnocmu orcusnedesmenvrocmu,

+ OKasbIBaTh MEPBYIO IOMOIIb [P OTPABJICHMASIX, 0XKOTAX U JPYTHX TpaBMax, CBS3aHHEIX C Be-
IECTBAMH U JTab0PaTOPHEIM 060Dy IOBAHUEM.

TEMATHUYECKOE INIAHUPOBAHHE

8 KJIACC (70 YACOB)
Haseanue pas- Tema ypoxka Ocnognsie 6udvt deamenvrocmu o0yuaro- | Hcnonw3sosa-
oena wuxca Hue obopyoo-
6aHUA YeH-
mpa «Touka
Pocmay
Beeoenue (5u) | 1.IIpeomem xumuu. Crymanune 06bACHERH YUrTeIS.
Bewecmaa. CamocrosTenbHas paboTa ¢ yIeGHHKOM.
OO6nsacHeHHe HAGMIONACMEIX SBIICHHIL.
2Hpespaujenus ge- Pa6ora ¢ pasparounsmm MmaTepramom.
wecme. Pons xumuu Ciymanve 00bscHEHUH yInTeIS.
% JleUIHIN en0eR]. CamocrosTensHast paboTa ¢ yIeGHHKOM.
3.Kpamxuti  ouepx | Ciymanune oGbscHeHHiL YUHUTEIS.
ucmopuu paseumus | CaMocTosTeNbHas paboTa ¢ YIeOHIKOM.
XUMULL. Ot6op ¥ cpaBHEHHe MaTepHala O He-
CKOJIBKHM HCTOYHHKAM.
41ICX3 J.H. Men- | Ciymasne o6bsCHEHMTI YUUTEII. Jaramk  BBI-
Oeneesa. 3uaxu xu- | CamocTosTenbsHas paboTa ¢ y4eOHUKOM. COKOH Temrie-
muveckux snemen- | Pabora ¢ Tabnuneli Menneneesa. patyp &1, Jlat-
moe. Pa6ora ¢ kaprouxamu. YUK TeMIIepa-

TYp BI IIJIaTH-

HOBBIH
. Xumuyeckue gop-
. Xumuneciue Gop Ananus popmyi.
MYl Ommuocu-
, Pemenne TeKCTOBBIX KOJNMYECTBEHHBIX H
MeNbHAs AMOMHAS U
MONEKYAAPHAA Ka4yCCTBCHHBIX 3a1a4.
Crymanue o0bsICHEHHH yaIUTEIS.
maccul.
Pabota B mapax.
Pabota B rpymmax.
cUMU- - aT4HK
Amomwt xumu- | 1. Ocrnognvie ceede PaGoTa ¢ pasIaTOMHEM MaTEpHATOM, ,}i e
N 1 . 2
LeeKIeE Saﬂe puz o ];mp oenuu Cryuraane 00bsCHEHWH yIHUTET. s o
Hepmoa(8y) BTN CamocrosTensHas pabora ¢ y4eOHIKOM. I[aI; qﬁyf TCM,

neparyp BI
TJIATAHOBBINA




2. Cmpoenue snex-
MPOHHBIX 060/10YeK
amomos.  Hsmene-
Hue wucna snexmpo-
Ho6 Ha BOY.

Crnymanue o6bsicHeHNI yauTes,
CamocrosTensHas pa6oTa ¢ yueGHEKOM.
Pa6ora ¢ Tabmuneit Menneneesa.
Pa6ora ¢ kaprouxamu,

Pa6ota B mapax.

Pa6ora B rpymmax.

3. Hounas cesse.

Crymanue o6bAcHEHMH yauTeIs.
Pemenue nocrasnennsx 3amay.
Pa6ota ¢ yue6rMKOM.

PaGora B mapax.

Pa6ota B rpymmax.

4. B3aumooeticmeue
amomoe  snemen-
MOG-HeMEemanios
Mmeancoy coboil.

Crnymanne 06bsAcHeHuE yanTess.
Pabora ¢ Tabnuneit Menneseena.
Pemenwue 3anmaq.
Pa6ora B mapax.
Pabora y mockun.

5. Kosanenmunas xu-
MUYEeCKas ces3v.

Pa6ora ¢ paznatounsmvm MaTepranom.
Crymanue 06baCHERNH yauTEIs.
CamocTosTenbHast paboTa ¢ yIeOHUKOM.

6. Memannuueckas
XUMUYECKAs CBS3b.

Pabota ¢ pasmaTounsM MaTepraToM.
Citymanue 06bsACHEHNH yanuTesIs.
CamocTosTenpHas paboTa ¢ yIeGHUKOM.

7. Obobwenue u cu-
cmemamusayus 31a-
HU .

Pa6ora B mapax.

Paborta B rpymmax.

Pemenwe 3amau.

IIpoBepxa moTy4eHHBIX 3HAHHL,
IloroToBKa K KOHTPOJIBHOM paboTe.

8.Konmponvnas pa-
boma Ne |.

Pemenne 3amanmit KOHTPOIBHOM PaGOTHL

IIpocmpie  ge-
uecmea (7 u)

1. Ilpocmwie gewe-
cmea — Memanivl u
Hememannel. Ananus
KOHMPONbHOU  pa-
bomul.

Pabota ¢ pa3naTouHEIM MaTepHaIoM.
Ciymanne 00bsCHEHNH yIUTET.
CamocTosiTensHast paboTa ¢ yIeGHHKOM.
AHanu3 omuboxK.

AHaIII3 KOHTPOJBHOHM paboTHL.

Pabora Han ommbkamu.

Pemenwe 3amau.

Jatuuk  BEI-
COKOHM Temie-
patyp 51, Jlat-
YUK TeMIepa-
Typ BI IIJIATH-
HOBBIM — H3-
MEpPEHHE TEM-
mmeparyp bl
[IEPEX0I0B
AJUIOTPOTTHEI
x  Momubu-
Kaly # cepsl;
U3MEpPEHUE
TEMIEPATyp
Bl IUIaBJICHHS
BEITECTB.

2. Konuuyecmeo ae-
wecmaa.

Ananus popmy.

Pemenne TEKCTOBBIX KOJNMYECTBEHHBIX U
KAaueCTBEHHBIX 3a/1a4.
Crymanne 00bsICHEHHH yUnUTEI.

3. Pewsenue 3adau .

Amnanmmus Gopmyir.




Pemenne TeKCTOBEIX KonWYecTBEHHBIX I
Ka4eCTBCHHBIX 3a/1ad.
Ciymanue o0bsicHenpH yunTens.

4. Monsapmwiii 06vem
2a308.

Anamus Gpopmyi.

Pemenne TEKCTOBEIX KONMYECTBEHHBIX 1
Ka4eCTBEHHBIX 3aJad.
Ciymanne o6bsicHeHnit yanTens.

J. Pewenue 3a0qu.

Anamms hopmyir.

Pemenne TexcToBEIX KonmmMuecTBeHHEX T
Ka4eCTBEHHBIX 3a/1ad.
Crymanue oGbscHeHHH yunTens,

6. Obobwenue u cu-
cmemamu3ayus 3Ha-
Huti no 2nage «Ilpo-
cmule geugecmeany.

Pa6ora B mapax.

Pa6ota B rpymmax.

Pemenwe 3amau.

IIpoBepxa moTyIeHHBIX 3HAHMIL.
1IoAroToBKa K KOHTPONMEHOI paboTe.

7. Koumponvnas pa-
boma Ne 2.

Pemenue 3aanuit KORTpoTEHOM PabOTEL.

Coeounenua 1. Cmenenv oxucne- | Crymanue 06bscHCHANR YUHUTEIs.
xXumuueckux Hus.  Ananus xowu- | CamocTosTenpHAS paboTa ¢ yueGHIKOM,
INNemMeHmog MporvHOl pabomui. | Pabora ¢ Tabmumeii Merneneesa,
(15 u). Pa6ora ¢ xaprouxamm.
2 Baorcneiiue PaGota ¢ pasmatounem mMatepuanom.
K1QcCel  OUHAPHBIX

coeounenuil

Crymanwne o6bsacHenni yauTens.
CamocTosTenbHas paboTa ¢ YIeGHHKOM.

3. Ococanus. Pa6ota ¢ pasmaTounsm MaTepHaJIOM, Harmx pH
Crnymanue o6bscHeHNH yauTes.
CamocTosTenbHas paboTa ¢ yueGHIKOM.

4. Obobwjenue u cu- | Pabota ¢ pasgatodnsmm MaTEepPHAIIOM.

cmemamu3ayus 3na- | Pernenue 3amau,

HULL 3aKpeIIeHne 3HaHuit [0 TeME.

5. Kucnomui. Crymanve 00bsCHEHAH yanTes. Haraux pH
CamocrogrensHas paboTa ¢ yaeGHHKOM.
Otbop ¥ cpaBHEHHEe MaTepHana IO He-
CKOJIBKAM HCTOYHHKAM.

6. Obobwenue u cu- | Pabora ¢ pasnatodnsm MaTEepHajIoM.

cmemamuszayus 3ua- | Pemmenue 3amay.

HUIL 3aKpeluieHne 3Hanmit o TeMme.,

7. Conu. Crymanne 00bsCHEHUH yanTes, Hatumk pH

CamocrosTenbHas paGoTa ¢ yueGHHKOM.
Otop u cpaBHeHHE MaTepHana IO He-
CKOJIBKAM HCTOYHHKAM.

8. Obobwenue u cu-

Pabota ¢ pa3maTousEM MaTepHaIoMm.

cmemamusayus 3Ha- | Permenne 3amqau.

HUI. 3akperieHne 3HaHUH [0 TeMe.

9. Obobwenue u cu- | PaboTa ¢ pa3naTounbmM MaTepUaIoM.
cmemamusayus sna- | Pemenue 3amnay.

HUll 00 OCHOBHBIX

3akpenieHre 3HAHWH 110 TeMe.




Kraccax Heopeawu-
YECKUX seufecms.

10.  Kpucmannuue-
CKue peuiemxu,

Pabora ¢ pasnatoussm Matepraom.
Ciymanue o6bsacHeRnH yunTes.
CamocTosTenbHas paboTa ¢ yIeOHHKOM.

12. Yucmuvie eewye-
Cmea u cmecu.

Crnymanue 06bsacHeRHH yanTes.
CamocrosiTenbHas paboTa ¢ yueGHUKOM.
Ot6op w cpaBHeHWe Marepmana 1o He-
CKOJIBKMM MCTOYHHKAM.

13.  Maccosas u
obvemHas oonu
KOMNOHEHmMOo8
cmecu.

Anamms Gopmyr.

Permenre TEKCTOBEIX KOIMYECTBEHHBIX W
Ka4eCTBEHHBIX 3a/1ay.
Crnymanwne o6bsicHEHMH yauTETS.

14. Pacuemwvi, ces-
3auHble ¢ NOHAMuUeM
«001aY.

Ananms Gpopmyir.

Pemenne TEKCTOBBIX KOMMYECTBEHHBIX 1
Ka4eCTBEHHBIX 3a/[ad.
Crymanue o6bsicHeH I yauTes.

15, Konwmponvnas | Pemenwe 3amanmit KOHTPOJIBHOH pabOTEL.
paboma Ne 3.
Hsmenenun 1. Qusuueckue s6ne-
1, Pabora ¢ pasmatounsm marepuratom.
npoucxoos- HUs 6 xumuu. Ananus

uue c eewe-
cmeamu (12 u).

KOHMPONbHOTU
bomei.

pa-

Crymanue 06bACHERHH YarTeIs.
CamocrosTenpras paboTa ¢ yIeGHHKOM.

2. Xumuyeckue pe-
axKyuu.

Crymanune o6bsicHe R yauTeIS,
CamocrosTenpHas paboTa ¢ yaeOHuKOM.
Ot6op u cpaBHeHWe MaTepuama 1o He-
CKOJIBKMM HCTOYHMKAM.

3. Xumuueckue
VPABHEHUA.

Cirymmanne 00bsCHEHAH yInTeIS.
CamocrosTenbHas pa6oTa ¢ yaeGHHKOM,
Otop m cpaBHeHHE MaTepHana IO He-
CKOJIBKMM MCTOYHHKAM.

4. Pacuemwr no xu-
MUYEeCKUM  ypasHe-
HUAM.

Amnamuis Gopmyir.

Permenne TEKCTOBBIX KOIMYECTBEHHBIX M
Ka4eCTBEHHBIX 3a/1a4.
Crnymanue o6bscHeHnH yauTess.

5. Pacuemwvr no xu-
MUYECKUM  YpasHe-
HUAM.

Ananmms Gpopmyi.

Pelmenne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a1.
Criymanne o6bsCHEHNH yIUTEIS.

6. Peaxyuu pasno-
JICeHUsL.

Pabora ¢ pa3gaToIHBIM MaTepHaIoM.
Ciymanue o6bsICHEeHUH yauTes.
CamocrosTensras paboTa ¢ yIeOHHKOM.

7. Peaxyuu coedu-
HeHUs.

PaGora ¢ pa3gaTounsM MaTeEpHAIOM.
Citymanne 00BACHEHHH yUHTEN.
CamocTosTenpHas paboTa ¢ yIe6GHIKOM.




8. Peaxyuu 3amewye-
HU3.

Cruymranue o6bscHennit YUHUTEs.
CamocrosTensras pabora ¢ YUEOHHKOM.
O160p w cpaBHEHME Marepuaia 1o He-
CKOJIBKAM MCTOYHHKAM,

9. Peaxyuu obmena,.

Crymanue o6bscHenni yauTes,
CamocrosTensras paGora ¢ YUEOHHKOM.
O160p ¥ cpaBHeHHE MaTepHana 1o He-
CKOJIbKAM MCTOYHHKAM.

10. Tuner xumuye-

CKUX peaxyuii Ha
npumepe  ceoiicme
6000l

PaboTa ¢ pasmaToumsm MaTepHaIOM.
Crymanue 06bsacHeHuMIH YUUTEI.
CamocrosTensras paGota ¢ YIEOHHKOM.

11. Obobwenue 3na-
HUt no meme «Hs3-
MEHeHUs, Npoucxo-

Pabota B mapax.
Pa6ora B rpymnmax.
Pemenue 3amaw.

Osyue ¢ geuye- IIpoBepxa mosydeHHBIX 3HAHMIL,
CIeamuy. IToAroTOBKA K KOHTPOJIBHOM pabore.
12. Koumponvnas | Pemenue 3anannii KOHTPOJIBHOH paboTEL.
paboma Ne 4.
Ilpocmeiimue | 1. IIpaxmuyeckas
P P Habmonenne 3a nemoncrparmsmu yUH-
onepayuu c ee- | paboma Nel. Ipu- -
uecmeamu emvl obpawenus c ' "
(” = 5 6 A OO6mwsacHeHNe HAGTIONACMBIX SBIICHHIL.,
uveckuu | 1abopamopHuvim
e P ITocTanoBKa ONMEITOB s TMEMOHCTpAITHH
RPAKMUKYM) obopyoosanuem.
(54) KJIaccy.
y).

BeimonEerre npakTraeckoit paGoTer.

2. Ilpaxmuyeckas

Habmonenne 3a nmemorcTparmsmvu yaH-

Harauk  Tem-

paboma  Ne2 — epaTypel
Ha6ﬂ;?0euue 4 207 | Obpachenme HaOJII0IaeMBIX SIBIICHHIA, e
I [TocTaroBKa OMBITOB mjIst JEMOHCTPAITHH

KJtaccy.

BBIIOTHERRE MpakTHYecKoit paGoTHL
3. Ilpakmuueckas Jatunk  BEI-

paboma Ne3 . Ana-
JU3 NOYGHL U 800bL.

Habmonernne 3a meMoHCTpammsmu yUH-
TEJIS.

O6bsacHEeHNE HAGIIONAEMBIX SBICHHIL,
ITocTaHOBKa OMBITOB mJIst JEMOHCTpAINH
KJtaccy.

Brmonuaenne npaktuaeckoit paGoTsL

COKOI1 TeMIIe-
patyp 51, Jlar-
YUK TeMIepa-
TYp BI IIJIATH-
HOBBIM  —H3-
MEpEHHE TeM-
epaTyp bl B
miporiecce
o0y4eHus
npueMaM BEI-
TIapUBaHH
BOABI H3 00-
pasnoB
mo4Bel. Jlar-
unk pH — pH
— HU3MepeHune
BOZOPOIHOIO
[IOKa3aTeJIs
BBITSDKKH pac-
TBOPA IOYBEI




4. Ilpakxmuuecxas
paboma Ne4 . Ilpu-
SHAKU  XUMUYECKUX
peaxyuii.

Habmonenne 3a nmemomcrparmsmu y4au-
TeJs.

O6mwsicHeHHE HAGIIIOTAEMBIX SIBIICHHIA,
IlocTanoBKka OmBITOB mys JEMOHCTpAIUHI
KJIaccy.

Brmonsenue npaktiuyeckoii paboTEL

Jatunk  BEI-
COKOH Temre-
paryp b1, lat-
YUK TeMIlepa-
Typ BI ILTATH-
HOBBIH, Jlat-
yik pH -
TIPU3HAKHU pe-
aKIU{ 10 u3-
MEHEHUIO

cpensl (peak-
OUsT  HEWTpa-

JIA3a1] MH)
5. Ilpaxmuueckas
P Habmonenne 3a nemoncTpammsvm y4H- R
paboma Ne5. ITpuzo- i € BECBI, HAa0Op
moeGieHue ac- : .
D B ép . O6BscHenre HaGIIOMAEMBIX SBITCHHIL, IJI‘;?XP crepus
L 4 ITocranoBKa OMBITOB IIst JIEMOHCTpATTHH
pacyem e20 macco-
60il donu 6 pac- | 2CeY
u c- .
2 Bemonnenne npaktageckoit paGoTsL.
meope.
Pacmeopenue. | 1. Pacmeopenue. =
P s Pa6ota ¢ pasgatounsm MaTEepHAIIOM. 'HaquIK BhL
Pacmeopeor. Pacmeopumocmeo COKOH TeMrre-

Peaxkyuu uon-
HO20 o00MmeHa.
Oxucnu-
menbHo-60c-
CmaHogu-
menvHvle pe-
akyuu(11 u)

selyecms 6 gooke.

Ciymanune 06bACHER I YauTeIs.
CamocTosTensHas paboTa ¢ yaeGHHKOM.

2. B/IC. OcnosgHuie
nonoocernus TOI[

Pabota ¢ pa3naTouHEIM MaTepHraIoMm.
Crymanue 06bACHEH I YUHTETS.
CamocTosTenpHas paboTa ¢ yIeOHUKOM.

3. HonHvie ypasHe-
HUA.

Anam3 Gopmyir.

Pemenne TeKCTOBBIX KONHUECTBEHHEIX H
KaueCTBEHHBIX 3a/1a4.
Crnymanne o6bsCHEHNH YIHTEIS.

4. Kueroms, o Pabota ¢ pa3naTodHbIM MaTepHaIoM.
macvcugbukaz; o e Crymanue o0bsSICHEHUH yauTes.
S CamocTosTensHast paboTa ¢ yIeGHHKOM.
5. OcHoeanus, ux

Kiaccugukayus  u
ceoticmaa.

Pa6ota ¢ pa3naToyHsIM MaTepHAIOM.
Crnymanune oGbsCHEHNH yUHTEIS.
CamocTosTensHast paboTa ¢ yIeOGHIKOM.

6. Oxcuowl, ux xnac-
cugurayus u ceoi-
cmea.

Cirymanve 00bsICHEHUN YIUTES.
CamocrosTensras paGoTa ¢ yIeGHIKOM.
OT6op ¥ cpaBHeHWEe MarTepuana II0 He-
CKOJIBKM MCTOYHHKAM.

7. Conu, ux xnaccu-
Quxayus u ceoii-
cmea.

Crymanue o0bsSCHEHUH yuuTes.
CamocrosTensHas paboTta ¢ yIe6HIKOM.
OT6op ¥ cpaBHEHWe MaTepuana IO He-
CKOJIBKAM MCTOYHUKAM.

patyp b1, lat-
YK TeMIlepa-
TYp Bl IIATH-
HOBBIA — IIO
TOPEHHUIO CKa-
3aHO  BBIIIE,
Haraux pH —
IpH  Hu3yde-
HHUH KHCJIOT U
OCHOBaHMIH
(cpema  pac-
TBOpA).
Jatuuk smex-
TPOIIPOB  OJI-
HOCTH - H3y-
YEHHE MIPOBO-
IIMOC TH
pacTBOpoB




8. T'ememuyeckas
C6A3b Medicoy Kaac-
camu eewecms.

Pabora ¢ pasgaToumsm MaTEPHAJIOM.
Ciymanue 06bscHennmt yanTens,
CamocrostensHas pabora ¢ Y4EOHUKOM.

9. Oxucnumenvho-
60cCmanosumeny-
Hble peaxyuu.

Cruymanue o6bscHenmit YUHTEIS.
CamocTosTensnas paGota ¢ Y4eOHUKOM.
Otbop w cpaBHeHnme MaTepuaia 1o He-
CKOJIBKAM MCTOYHUKAM.,

10. Obobwenue u
cucmemamusayus

SHAHUL no meme «
Pacmeopenue. Pac-
meopuL. Pearxyuu

UOHH020  0OMeHaq.
OBPy.

Pabota B mapax.

PaGora B rpymmax.

Pemenwe 3amau.

IIposepka momyueHHbX 3HAHMIL.
HonroroBka k KOHTpOIBHOM pabore.

11.  Komwmponvhas
paboma Ne 5

Pemenue 3ananmi KOHTPOJILHOH paGOTHL.

Ceoiicmea
IneKmponu-
moe (xumuye-
CKUl npaxmu-

1. Ipaxmuuecxas
paboma Ne 6. Hon-
Hble peakyuu.

Habmonenne 3a memomcrpammsmum Y-
TEJ.

O6®scHeHre HAGTIONAEMBIX SIBIICHILL.
IToctaHOBKA OMBITOB st JEMOHCTpAIMH

K ) KJ1accy.
Brmonsenue npaxktrueckoit paboTEL.
] Kmuyec aTYAK TeM-
2. Hpaxmuuecxas Habmonenne 3a JAEMOHCTPAMSIMH  yUH- Harm
paboma Ne 7. Veno- — IEpaTyphl
u- ' " IUTATHHOBBIH
S s *" | O6bscHenue HaOIF0JaeMbIX SIBIICHHIA,
MeCke peaxyun IToctaHOBKA OMBITOB ISt JEMOHCTpAIHH
Mmexncdy  pacmeo- Kacey
e W Brmonsenne npaxtHgeckoit paboTHL.
mog 00 KOHYya.
) aTunk pH
5. Ip akmuqec;cazv;z Habmonenne 3a JAEMOHCTpALMAMH  y4H- A P
paboma Ne 8. Ceoii- -
gmea HEEAOT, OKCU- | Obpscrenme HalJIF0JaeMbIX STBIICHHIA,
09, joerosaiu u IToctaHOBKA ONBITOB I JEMOHCTpAIUH
coneii. Kiacey
BEImonHerRre npakTrdeckoit paGoTsL.
. 6 p %’Zwﬁcmﬂ Habmonenne 3a nemomcrparmsmu yUH-
2 9. Peuse-
paboma _——_"
B 97<cn;p WMER- | ObpsacHenme HaOJIFOIaeMBIX SIBIICHUIA.
HadibREIC3a0aY, ITocranoBKa OMEITOB st JIEMOHCTpAINH
KJIaccy.
Bemmonaenre npakTadeckoit paGoTEL.
3akniouenue 1.0606wenue u cu- | PaGora B napax.
(4u) cmemamusayus 3na- | Pabora B rpynmax.

HUll NO Y4eOHUKY Xu-
muu 3a 8 kiace.

Pemenwne 3amau.
ITpoBepxka mosTy9eHHBIX 3HAHMIL.
11onroToOBKa K KOHTPOJBHOM paboTe.

2.0606wenue u cu-
cmemamu3ayus sua-
HUU NO Y4eOHUKY Xu-
muu 3a 8 knacc.

Pa6ora B mapax.

Pa6ora B rpymmax.

Pemenne 3amau.

IIpoBepka 1mosTy4eHHEIX 3HAHMIL.
1IonroToBKa K KOHTPOIEHOM paboTe.




3. Hmoeoeas xou-
mponsnas  paboma

Permenwe 3ananmii KoRTpoIBHOMN paboTsI.

no xumuu 3a 8
Kaacc.
4. AHanuz  xow- | AHamM3 OMHOOK.

mMponvHOU pabome.
Paboma nao owub-
Kamu.

AHaIm3 KOHTPOJBHOM paGoTEL.
Pabota max omubxamu,

Pemenue 3anmau.

Crymanue o6bsicHeHNMH yauTes.

9 KJIACC (68 YACOB)
Hasganue pas- Tema ypoxa. Ocrognvie 6udvt deamenvrocmu Hcnonvzoea-
dena, Kouye- obyuaromuxca Hue obopyoo-
CHieo 4acoe 8aHUA YeH-
mpa «Touka
Pocmax
Obwaa xapak- | 1. Xapaxmepucmuxa xu- | Cymmanue o6bICHEHANR YUIUTES.
mepucmuka xu- | Mmuieckozo snemenma na | CaMoOCTOSTEIbHAS pabora ¢ yueb-
MUHECKUX  IJle- | OCHOBAHUY e20 NoNodice- | HUKOM.
MeHmog (4 u). Huia 6 Ilepuoouueckoii | Pabora c Tabmmueit Mennemeesa.
cucmeme []. H. Menoene- | Pabora ¢ kaprouxamm.
eaa.
2. Xapaxmepucmuka xu- | Ciyianue o6bICHEHHI YUHTEIS.
Muueckozo sremenma Ha | CamocTosTenbHas pabota ¢ yue6-
OCHOBAHUY €20 NoNoJice- | HUKOM.
nua 6 Ilepuoouyeckori | Pabora c Tabruueit Mennencesa.
cucmeme J]. . Menoene- | PaGota ¢ kapTouxkamm.
eeaq.
3. Xapaxmepucmuxa xu- | Ciymanue o6bacHeHRIHR YUHUTEIs.
Muteckoeo anemenma no | CamocTosTenbHas paGoTa ¢ yueo-
KUCILOMHO-0CHOBHBIM HUKOM,
ceoticmeam obpasyemuix | Pabora ¢ Tabmmuei Menneneesa.
UM COEOUHEHU]. Pabora ¢ xaproukamu.
4. Ilepuoduueckuii 3axon | Ciymmanue 06bsICHEHHI YUHTEIIS.
u Ilepuoouueckas cu- | CamocrosTenbHas pabora ¢ yueb-
cmema XUMU4eckux sie- | HUKOM.
menmoe [ H. Menoene- | Pa6ota ¢ Tabnumeit MeHneneena.
esa. Pa6ota ¢ kaprouxamu.
Memannyt (13 | 1. Ionooicenue meman- | Cirymanue 06BacHERNR YHUTETIS.
y) 106 6 Ilepuoduuecroii | CamoctosiTenbHas pa6ora ¢ yue6-
cucmeme J[.H Menoene- | HUKOM.
esa u cmpoernue ux amo- | Pabota ¢ tabmuneit Menneneesa.
MO8. Pabota ¢ xaproukamu.
2. Xumuueckue ceoii- PaGoTa ¢ pA3NATOMHBIM MaTepHa- Hatamk
Cmea mMemarnios. oM. TeMIIepaTypsI
IUIATHHOBBIA

Crymanue o6bsCHEHAH yIUTEs.
CamocTosiTenpHas pabora ¢ yued-
HUKOM.




3. Ionyuenue memannos.
Kopposus memannos.

Ciymanue o0bsCHEHHH yauTes.
CamocrosTensHas paGora ¢ yue6-
HHUKOM.

Ot6op u cpaBHEHWe MaTepHala Mo
HECKOJIBKAM MCTOYHHKAM.

4. l]enounvie memannur.

Ciymanne 00bsCHeHMH yanTes.
CamocTtosiTensHas pabora ¢ yueb-
HHUKOM.

Ot6op u cpaBHEHHE MaTepHala TI0
HECKOJBKAM HCTOUHHKAM.

Hatauk
TEMIIEPATYPEI
JIATHHOBLIA

3. l]enounvie memannui.

Pemenwne 3amau.
Pa6oTa mo kaprouxam.
Pelenne XMMHUYECKHX ypaBHEHHIA.

6. Bepunnuti, maznuii u
WenoyHo3emenbHble Me-
Maniel.

PaGora ¢ pasmaTounsm Matepua-
JIOM.

Ciymanune 00bACHEHHH yIHTENS.
CamocrosTensHas pa6ora ¢ yue6-
HHUKOM.

7. Bepunnuii, maznuii u
WenoyHo3eMeNbHble Me-
ManbL.

Pemenwe 3amau.
Pa6ota mo kaproukam.
Pemenne XMMIYeCKUX ypaBHEHMIL.

8. Anromunuil.

Pabora ¢ pa3nmaTounsM Matepua-
JIOM.

Crymanne 00bsCHEHHH yIHTENS.
CamocTosTensHas pabora ¢ yue6-
HHUKOM.

9. Anromunuil.

Pemenue 3amau.
Pa6ota o kaprouxam.
PelleHne XUMIYECKUX YpaBHEHHI.

10. XKeneso.

Ciymanue o0bSICHEHHH YIATEIS.
CamocrosTensHas pabora ¢ yueb-
HUKOM.

O6bsacHeHHEe HAOIIOMAEMEIX SIBIle-
HUH.

11. 3akpennenue u cu-
cmemamu3ayus  3HaHUL
no enaee nepgoii «Me-
MANNeLY.

Pabota B mapax.

Pa6ota B rpymmax.

Pemenne 3amau.

IIpoBepka NOTYUICHHBIX 3HAHWH.
ITomroToBka K KOHTpPOJBHOU pa-
6ore.

12. Koumponvnas pa-
b6oma Nel «Memannwiy.

Pemenne 3amaHuii KOHTPOJBHOM
paboTHL

13. Awnanuz xowmpono-
Hotl pabomei.

Ananmu3 ommoboK.

AHanu3 KOHTPOJEHOH pabGoTEL
Pabota Hax ommbkamuy.

Pemenne 3amay.

Crrymanue 00BSICHEHHM YUuTENs.




Ceoiicmea  me-
majnoe u ux co-
eouHnenuii  (xu-
MUYECKUIL nPaK-
muxym)(3 u).

IIpaxmuyeckas paboma
Nel. Ocywecmenenue
Yenouky  XUMUYECKUX
npespauyeru.

Habmoznerne 3a memoHCTpanmsmu
VUHTES.

Ob6BsacHeHNE HAOIIONAEMEBIX SIBITC-
HHUMH.

ITocTaHOBKA ONBITOB A MEMOH-
CTpaIiy KJIaccy.

Bremonsenne mpaktuueckoit pa-
OOTEL

Hatamk
BBICOKOI TeM-
eparyp BI,
Jatauk Temrre-
paTyp bl IJIaTH-
HOBBIA — H3Me-
peHHe TeMile-
patyp Bl mmepe-
XOIOB  aylIo-
TPOIHEI X MO-
mibukamy  #
CEepBI; H3Mepe-
HHE TeMIepa-
Typ BI IIaBIIE-
HUSI BEIECTB.

IIpaxmuyeckas paboma
Ne2. Ionyuenue u ceoii-
cmea coeOuneHul Me-
mannoe.

Habmonenne 3a memMoncTparusmu
YUIUTEII.

O6mBsacHeHne HAOIIIONAEMEIX SIBITE-
HUH.

ITocTaHOBKA OMBITOB IS MEMOH-
CTpalMH KJaccy.

Brmonuenne mpaktaueckoit pa-
OOTEL

IIpaxmuueckas paboma
Ne3.  Oxcnepumenmans-
Hble 3a0a4u no pacno-
SHABAHUIO U NOLYYEHUIO
seuyecms.

Hab6monenue 3a JEMOHCTPAITHSIMHA
YUHUTES.

OO6bsicHeHne HAOTIONAEMBIX SBIIE-
HUH.

IlocTaHOBKA ONBITOB IUIS HEMOH-
CTpaIiy KJiaccy.

Brmonnenne mpakTiueckol pa-
OOTEL

Hememannwi (26

%)

1. Hememannei: amomwr
u npocmvie 6ewecmea.
Kucnopoo, 030w, 6030yx.

Crymanve o0bsICHEHUH yInTEIS.
CamocTrosrensras paora ¢ yde6-
HHUKOM.

OT16op ¥ cpaBHEeHHE MaTepHaia Io
HECKOJIBKAM HCTOYHHKAM.

Hatamk
BBEICOKOH  TeM-
neparyp BI,
Hatuuk Temrie-
paTyp Bl IJIaTH-
HOBBIA — H3Me-
peHHEe TeMile-
patyp B mepe-
XOIOB  alo-
TPOIIHBI X MO-
mabukany i
CEpBI;, H3Mepe-
HHE TeMIlepa-
TYyp Bl IUIaBile-
HUS BEIIECTB.

2. Hememannvi. Xumuye-
CKUe ceolcmea Heme-
manioe.

Pemenne 3amau.
Pabota o xaproukam.
Pemenne XuMHUECKHX ypaBHEHHI.

3. Xumuveckue sne-
MEHMblL 8 KIEeMmKAX JiCU-
8bIX OP2AHU3MOB.

Pabora ¢ pasgaTodHEIM MaTepha-
JIOM.
Crymanue 00bsSICHEHHM YUUTENIS.




CamocrosTensras paGora ¢ y4aeb-
HIKOM.

4. Booopoo. Pemenue 3anay.

Pabota o kaproukawm,

Pemenve xuvudeckux ypasmenmi,
3. I'anozenwr. Crymanue o65bscHeHmi YUHTEIS.

Camocrostensras paGora ¢ yuaeb-
HUKOM.

O6bacHenne HAGIIONAEMBIX SBIIe-
HUH.

6. Coedunenus zanoze-
HO8.

Pemenwue 3apauy.
Pa6ora o kaproukam.
Pemmenve xumuveckux ypasmemmii.

7. Honyuenue zanozenos.
buonozuyeckoe  suaye-
HUe U npumenenue 2ajio-
2EHO8 U UX COeOUHeH ).

Crymanne 06bscHenmit YUHTES.
CamocrosTenbras paGora ¢ y4eb-
HHUKOM.

Ot60p u cpaBHEeHHE MaTepraa 1o
HECKOJIBKUM HCTOYHHKAM.

8. Kucnopoo.

Pabora ¢ pasmatounsm Marepua-
JIOM.

Cirymanne oGbscHennit yunres..
Camocrostensras paGora ¢ y4eb-
HHKOM,

Jatamk
BBICOKOHA TeM-
IepaTyp BI,
Jatank Teme-
paTyp bl TIaTH-
HOBBIM — H3Me-
peHHe TeMile-
patyp H mepe-
XOIIOB  aJljo-
TPOIIHBI X MO-
mabukam i
CepEI; H3Mepe-
HHEC TeMIepa-
TYp BI ILIaBIIE-
HHS BEIIECTB.

9. Koumponeras pa-
boma Ne2

Pemenne 3amanmit KOHTPOJIBHOH
paboTsL.

10. Cepa.

Crnymanne o6bsacHeHnH yauTes.
CamocrosTensHas pabora ¢ yue6-
HHUKOM.

O6msicHeHNE HAGIIOMAEMEIX SBITE-
HUIL.

Jatumk
BEICOKOM TeMm-
meparyp BI,
Jarauk temme-
partyp Bl IIaTH-
HOBBI — H3Me-

peHue Temre-
patyp Bl mepe-
XOIOB  amio-

TPOIIHBI X MO-
madukarm i
CEpBI; H3Mepe-
HHE TeMIepa-
TYp Bl IIJIaBile-
HHS BEIIECTB.

11. Coeounenus cepur.

Crymanne o6bsACHERHI! yauTENIS,




CamocrosTensHas paGorta ¢ y4ae6-
HHUKOM.

Ot6op u cpaBHEHWE MaTepHaa o
HECKOJIBKAM HCTOYHUKAM.

12. Cepnas xucnoma.

Ciymanue oObsICHEHAH yauTEIS.
CamocrosTensHas pa6oTa ¢ yue6-
HHKOM,

OOmscHeHHE HAOMIOMAEMbIX SBIIE-
HUH.

Haturk
pH

13. Azom.

Pemenwe 3anay.
Pa6ota mmo xaptouxkam.
Pelmenne XuMHYeCKnx ypaBHeHwiA.,

14. Ammuax.

Crymanue 00bsICHEH I yauTeIS.
CamocrosTensHas pa6oTa ¢ yueo-
HUKOM.

O6%bscHeHne HAOMIONAEMBIX SBJIE-
HUH.

Hatumk

15. Conu ammonus.

Ciymanne 00bsICHEHMH YIHUTEIL.
CamocTosTensHas pabota ¢ yde6-
HHKOM.

OOmbsacHeHHEe HAOIIIONAEMBIX SIBITE-
HUH.

16. Kucnopoonvie coeou-
HeHus asoma.

Cnymanue 00bsSCHEHUH yIHuTeIs.
CamocrosTensHas pabora ¢ yue6-
HHUKOM.

O160p u cpaBHEHHE MaTepHaia 1o
HCCKOJIBKHM HCTOYHMKAM.

17. @ocgop u ezo coeou-
HeHUs.

Pabora ¢ pasgaTouneM MaTepua-
JIOM.

Cnymanue o0bACHEHUH yUUTeNs.
CamocTosrensHas pabota ¢ yue6-
HUKOM.

Hatumk
TEMIIEpPaTyPEI
TJIATHHOBBIA

18. Docghop u ezo coedu-
HeHUs.

Pemenue 3amau.
Pabota mmo kapToukam.
Pemenne XuMHUUeCKUX ypaBHEHHUI.

19. Venepoo.

Cnymanue o0bICHEHUHM yUrTENS.
CamocrosTensHas pabora ¢ yueb-
HHUKOM.

O6pscHenne HAOIIOLAEMBIX SIBITE-
HUH.

20. Kucnopoouwie coedu-
HeHUs y2nepooa.

Pemenue 3amaq.
Pabota mo kapToukam.
Pemenne XuMUYIECKIX ypaBHEHHUH.

21. Kpemuuii u ezo co-
eOUHEeHUsL.

Cnymanne 00BsICHEHHM YIUTEIS.
CamocrosTensHas pabora ¢ yueb-
HUKOM.

OO6bscHeHrnEe HAOTIONAEMEIX SBIIE-
HUH.

22. Cunuxamuas npo-
MBIULLEHHOCTD.

Crnymanue oOBsICHEHUM YIHTES.
CamocrostensHast pabora ¢ yued-
HUKOM.

Ot160p U cpaBHEHHE MaTepHaia o
HECKOJIBKUM MCTOYHHUKAM.




23. Obobwarowuii ypox
no meme «Hememannwviy.

Pabora B mapax.

Pabora B rpymmax.

Pemenwne 3amau.

IIpoBepka moyYeHHEIX 3HAHWIA,
llonroroBka X KOHTpPONBHOM pa-
boTe.

24. Obobwarowuii ypox
no meme «Hememannviy.

Pa6ora B mapax.

Pabora B rpymmax.

Pemenue 3amau.

IIpoBepxa MOTyUeHHBIX 3HAHMW,
HoaroToBka K KOHTpONBHOM pa-
6ote.

25. Kowmponvnas pa-
boma Ne 3.

Pemenne
TPOJILHOH PabOTHL.

3amaHnll  KOH-

20. Awanuz xommponw-
Hot pabomet.

AHanu3 omuboK.

AHam3 KOHTPOIBHOM PaBoTHL
Pabota mam ommbxamu,
Pemenwue 3amau.

Crnymanne o6bsicHERRH yauTes.

Ceoiicmea  He-
Memannoe u ux
coedunenuii (3

).

IIpakmuueckas paboma
Ne4.  Oxcnepumenmans-
Hble 3a0a4u no meme
«llooepynna Kucino-
pooay.

Habmronerne 3a memoncTpanmsvu
YUHUTEIIA.

OO6bscHeHne HaOMIOMAEMBIX SIBIIeC-
HUH.

IlocTaHOBKa ONBITOB IS IEMOH-
CTpaIl|H KJIaccy.

Brmonnenwe mpakThdeckol pa-
OOTHI.

IIpaxmuueckas paboma
Ne5.  Okcnepumenmans-
Hble 3a0a4u no meme
«llooepynnvr  asoma u
yenepooay.

Habmonenwe 3a memMoHCTpanusamMu
VUUTEISL.

OObsicHeHne HaOMIODAEMBIX SIBJIE-
HUM.

ITocTaHOBKA ONBITOB IS NIEMOH-
CTpaIliy KJIaccy.

BrimonHeRMe  IIpakTHUECKOW  pa-
OOTEL

IIpaxmuyeckas paboma
No6. Ilonyuenue, cobu-
paHue u pacnosrasanue
2a308.

Habmonenne 3a memoHCTpanusMu
YUIUTEIS.

OOnsicHEeHHEe HAOIIIONaEMBIX SBJIC-
HUH.

ITocTaHOBKA OMBITOB ISl IEMOH-
CTpaIiH Kjaccy.

Bemonsenne mpaxTaueckoit pa-
OOTEL

Jnek-
TPOHHEI € BECHI,
Habop mabopa-
Topuu A

Opzanuueckue
eemjecmea (13
%)

1. Ilpeomem opeanuye-
CKOU XUMUU.

Crnymanue 00BSICHEHUH YUHUTENS.
CamocTosTensras pabora ¢ yue6-
HHUKOM.

Ot6op 1 cpaBHEHWE MaTepHaa IIo
HECKOJIBKUM HCTOYHHUKAM.

2. Ilpedenvrhuvie yenego-
00poOkbL.

Cnymanue 00bSICHEHUH YUHTES.
Cocrasnenne xumudeckux (op-
MYJL.

Pa6ora B mapax.




Pa6ora y mockwu.

3. Henpedenvuvie yene-
6000p00kbL.

Cirymanve 00bsSICHEHHH YIUTEI.
CocraBnenne xumudeckux (op-
MYIL

Pabora B mapax.

Pabora y mocku.

4. Cnupmul. Crrymanne 00bsSICHEHHN yIUTEIIS. HaTtauk
CamocrosrensHas pa6ora ¢ yue6- | pH
HHUKOM.
O160p U cpaBHEHHE MaTepHala 1o
HECKOJIBKHUM HCTOUHHKAM.
5. Ilpedenvrvie oonooc- | Cirymanue 06BICHEHHI yIHTEIIS. JaTtank
HOBHblEe xapbonoevie | CocTaBleHHe XUMHUYeCKHX Gop- | pH
KUCTLOMbL. MYIL.

Paborta B mapax.
Pabora y mocku.

6. CnoorcHuvie
Kupo.

agupei.

Cnymanue o0bsCHEHHH YUnTES.
CocraBnenre XuMHUeCKHX (op-
MYJL.

Pa6ora B mapax.

Pabora y mockw.

7. Amumoxucnomer u
benxu.

Pabora ¢ pasmatounsmM matepma-
JIOM.

Cirymanne 00bICHEHHUH YUUTEI.
CamocrosTensaas pabora ¢ yueb-
HHUKOM.

8. Amumnoxucnromer u
benxu.

Crymanue 00BSICHEHHH YIUTEIS.
CocraBnenme xummdeckux (op-
MYIL

Pabora B mapax.

Pabora y mockwu.

9. Vanesoowt.

Cirymanue 00bSICHEHUH YUUTENIS.
CocraBneHne XuUMHUECKHX (Hop-
MYIL.

Pabota B mapax.

PaboTa y mocku.

10. Ilonumepri.

Crnymanue 00BsICHEHUH YUUTEIS.
CocTaBneHue XUMHYECKHX (op-
MyJL.

Pabota B mapax.

Pabora y nocku.

11. Obobwarowuii ypok
no meme « Opeanuyeckue
geuyecmean.

Pa6ora B mapax.

Pa6ora B rpymnmax.

Pemenue 3amau.

IIpoBepka NOMYyUEHHBIX 3HAHHUI.
ITogroToBka K KOHTPONBHOHM pa-
6ore.

12. Koumponenas pa-
boma No4.

Pemenne 3amaHuit KOHTPOJBHOMH
paboTEL

13. Ananuz xommpono-
HOU pabompoi.

Ananmu3 omu6oK.
AHanu3 KOHTPONIBHOH paboTHL
Pabora Hag ommbOKaMy.




Pemenwe 3amau.
Ciymanue o0bsCHEHNH yanuTes.

3akpennenue 1. Ilepuoouueckuii 3axon | PaGoTa B mapax.

(6u) u Ilepuoouueckas cu- | Pa6ota B Tpymmax.

cmema xumuveckux sne- | Pemenue 3amad.

menmoe [ H. Menodene- | [IpoBepka IoIyUeHHBIX 3HAHMUIL.
esa. IloproToBKAa K KOHTPOJBHOM pa-
2. Cmpoenue eewyecmea. | Oore.

3. Xumuueckue peaxyuu.

4. Knaccor xumuueckux
coeOuHeHUli 8 ceeme

e

3. Hmozosas xoumponw- Pemenwe samammit  ko=-
Has paboma. TPOJIIBHOH pabOTEI.

6.Ananuz xKoHmponeHoi | AHaNTH3 OIMHGOK.

pabomei. AHanm3 KOHTPOIILHOM PabOTEL

Pabora Hanm ommbxamm.
Pemenne 3anaq.
Ciymanne o0bsICHEHIH yauTeII.
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