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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O 001I1eT0 00pa30BaHUs COCTaBJI€HA HA OCHOBE
TpeboBaHM

denepanbHOTO TrOCYJapCTBEHHOTO 00pa30BaTeIFHOTO CTAaHAApPTa OCHOBHOTO OOIIEro
oOpazoBanus (Ilpukaz Munnpocsemenust Poccuu or 31.05.2021 r. Ne 287, 3apeructpupoBaH

MunucrepctBoM roctunin Poccutickoit @eaepamuu 05.07.2021 1., per. Homep 64101) (manee —
OI'oC 000),

depepanbHON 06pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO 06LLero 06pa3oBaHUs
(yTBepxkaeHa npukasom MuHnpoceeleHns Poccumn ot 18.05.2023 N2 370);

[IpuMepHO# amanTUPOBAaHHOW OCHOBHOM 0Opa3oBarelbHONW MPOrpaMMbl OCHOBHOTO
obmrero oOpa3oBaHus OOYJAIOIIUXCS C 3aJIePKKOH mcuxmueckoro passutus (mamee — [TAOOIT
00O 3I1P),

[Iporpamma mo XuMuu 1Ma€T MPEACTABICHHE O IENsAX, OOmel cTparernu OOy4YeHHS,
BOCIIUTAHHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COJepKaHUE, MPeIyCMaTpUBAET paclpeesieHne ero Mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACP)KAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3Y4YEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PACTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, onpeaenseT BO3SMOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TAaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yUYeHHs] XUMUU
Ha YpOBHE LieJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHOU
JIEATETLHOCTH 00YUYaIOIIETOCs TI0 OCBOEHUIO YIEOHOTO COJIEPIKaHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
MPEJICTABICHUI O MaTepUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMHUpPYEMbIEe XUMUEH
MIPEICTABJICHHS O B3aUMOIPEBPAIICHUSIX YHEPTUU B 00 IBOJIIOIIUU BEIIECTB B MPUPOJIC, O MYTAX
peuieHuss TIO00ANbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOJIOTUUYECKOM 0€30macHOCTH, MPOOIEM 3APaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (OPMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 001Iel 1 PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0yJaronmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  JeATeIbHOCTH, OKCIEPUMEHTAIBbHBIX U
WCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJAMMBIX Kak B TIOBCEJHEBHOW JKM3HM, Tak U B
poeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHT CO CHEIMU(PUKON HAYYHOTO MBIIIICHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS11a Ha €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCS] OTBETCTBEHHBIM STAarloM B (POPMUPOBAHUHU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0OyJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHEelU(UKON colepskaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TMENarorMYecKd aJanTHPOBAHHBIM OTPAKEHHUEM
0a30BOIi HAYKN XMMUU Ha ONPEJEIEHHOM dTarle € pa3BUTHSL.



Kypc xumuum Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroMMUCs CUCTEMbI IEPBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX [OHATUH OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoaa K €€ uzydeHuro. CopepraHue CKJIAAbIBACTCA W3 CHUCTEMbI MOHATHUM O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHUSI O CTPOEHUH aToMa U XUMUYECKOH CBS3H;

— MPECTaBICHUH 00 NEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBITOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUYECKON JIEATETbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYphl. 3ajlaya y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
OpUOOIIEHNH K HAyYHBIM METOJaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
(GOpMUPOBAHMM M DPA3BUTHUM I[O3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUH B Yy4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallleHus C BeL[ECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHUM XMMHUU Ha yYpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS BaXHOE 3HAUYEHUE
NPUOOPENTH TaKKue LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO DPELIeHUH, CIIOCOOHOM aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJIeHHOCTh OOYy4YEeHHs Ha CHCTEMaTHYecKoe MpuoOIIeHne O00ydaromuxcsi K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  MeETOJaM  IO3HaHUS,
(GhOpMHUPYIONTUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3sHOOOpa3HOM NEesATETbHOCTH, MO3HAHHUS U CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATH M OLICHMBATH SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TIOJTYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX IpH pelieHuH npolieM B
IIOBCEHEBHOM KU3HU U TPYJOBOU NEATECIBHOCTH;



— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOUIEH MPUPOIHON
Cpenpbl;

— pa3BUTHE MOTUBAUU K 00YUEHHUIO, CHOCOOHOCTEHM K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HaIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.

OO61iee yuciio 4acoB, OTBEACHHBIX IJI1 M3YyYEHHUS XMMHHM Ha YpPOBHE OCHOBHOI'O OOILEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiiacce — 68
4yacoB (2 yaca B HEJIEIIO).

Kareropusi o0yuarwmuxca c¢ 3IIP — naubonmee MHOroducieHHas TpyIa Cpeau
obyuaronuxcsi ¢ OB3, xapakTtepusyromiascsi KpaiiHEed HEOIHOPOIHOCTBIO COCTaBa, KOTOpas
O0OyCIIOBJICHA 3HAYUTENBHBIM PAa3HOOOpa3WeM ATHOJOTHYECKHX (HaKTOPOB, TOPOKIAFOIIIX
JaHHBIA BHJI TCUXHYECKOTO IU30HTOT€HE3a, YTO OOYCIOBIMBAET 3HAYUTEIbHBIA IUANa30H
BBIPQKCHHOCTH HApYIICHUH.

Komrekec OMOCOIMOKYIBTYpHBIX (PAKTOPOB, BBI3BABIIMX Y OOYYaroIIErocs 3aJep>KKY
MCUXHYECKOTO  Pa3BUTHS,  BKIOYAIONMA  (QYHKIMOHAIBHYIO  W/HIM  OPTaHUYECKYIO
HEJOCTAaTOYHOCTh LIEHTPAbHOM HEPBHOM CHUCTEMbl, U OTCYTCTBHE WJIM HEIOCTaTOYHOCTH
CICIHAIM3UPOBAHHON TTOMOIIIM Ha YPOBHE HAYAJIBHOTO OOIIETO 00pa30BaHUs MPHUBOJIAT B PsJIE
CIIy4aeB K 0COOOW BBIPAKEHHOCTH U CTOMKOCTU JAHHOTO HAPYIIECHUS Pa3BUTHS, UTO ONPEAETSET
HEOOXOIUMOCTh O0ECTICUEHUS CIIEIUATBHBIX 00Pa30BaTEIBHBIX YCIOBUIM MPH O0YYEHUU TaKHUX
00y4aromuxcsi Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.

O6yuatomuecss ¢ 3IIP HyxmawTcss B NPOJOHTHPOBAHHOM KOPPEKIIMOHHOW padoTe,
HANpaBIIEHHOW Ha pa3BUTHE HAaBBIKOB, HEOOXOAMMBIX a1 (opMHpoBaHHS y4eOHBIX U
COIMATILHBIX KOMIICTCHIIWN, TPEOJOJICHHE WM OCTAa0JICHHe HapyIlieHH MeToI0I0rHYecKon
OCHOBOII SIBJISIETCS CUCTEMHO-AESITENILHOCTHBIN MOAXO0/, KOTOPBINA MPEINoaraer:

" BOCIUTAHHWE M PA3BUTHE KAYECTB JIMYHOCTH, OTBEUAIOMIUX TPEOOBAHHSIM COBPEMEHHOTO
oOmiecTBa, WHHOBAIIMOHHOW  HSKOHOMHMKH, 3aJadaM IOCTPOCHHUS  POCCHUHCKOTO
TpaXJTaHCKOrOo OOmecTBa Ha OCHOBE TPHUHIMIIOB JUajora KyIbTYp H YBaKCHHUS
MHOTOHAIIMOHATBHOT0, TIOJUKYIBTYPHOTO U MOJUKOH(ECCHOHATEHOTO COCTaBa;

" OpPHEHTAIMIO Ha IOCTHKEHUE OCHOBHOTO Pe3y/ibTaTa 00pa30BaHUs — PA3BUTHEC TUIHOCTH
obyuatomierocs ¢ 3[1P, ero akTHBHOI yueOHO-TO3HABATENBHON JIEATEIHHOCTH HA OCHOBE
OCBOCHUS YHHBEPCATBHBIX yYEOHBIX JICWCTBUW, TIO3HAHUS W OCBOCHHUS MHPa;
dbopmupoBanue roroBHoctu obOydvaromerocst ¢ 3[IP x camopaszBuTHiO U AambHEHIIEMY
00y4eHmIO;

" [pU3HAHUE pEUIAoNIeH pPOJM COoJepKaHus O00pa3oBaHUsA, CIIOCOOOB OpraHHU3AINH
00pa30BaTEeLHON JEATEIPHOCTH W YYeOHOTO COTPYIHHUYECTBA B JOCTHIKCHHH IIeJIeiH
JTUYHOCTHOTO U COLMATIBLHOTO pa3ButTus odyuatomuxcs ¢ 311P;

" yYeT WHIUBUAYAIbHBIX, BO3PACTHBIX U TICHUXO(PHU3UOJIOTHYECKUX OCOOCHHOCTEH
obyuatomuxcst ¢ 3[IP mpu mocTpoeHun o00pa3oBaTeIbHOrO TMpoIllecca Ha YpPOBHE
OCHOBHOTO 001Iero o0pa3oBaHUsi W OMNpPENEIECHUH 00pa30BaTEIbHO-BOCIIUTATEIBHBIX
LeJIEd U MyTeW UX TOCTUKEHHUS;

" pa3HOoOOpa3We WHIUBUAYAIBHBIX 00pa30BaTCIbHBIX TPACKTOPHA W HHIUBUIYATBHOTO
Pa3BUTHUS KAKIOTO 00yJaroIIerocs, B TOM 4rcie AeTeld u moapoctkos ¢ 3I1P;
TpeGoBanusi K MpeaMETHBIM pe3yiabTataMm oOydarommxcs ¢ 3[IP B yactTm WTOroBBIX

JOCTHIKEHUI K MOMEHTY 3aBepIICHHS O0y4eHHS Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
JOJKHBI TIOJTHOCTBIO COOTBETCTBOBAaTh TPEOOBAaHUSAM K TPEIMETHBIM pe3ynbTataM s



0o0ydJaronmxcsi Mo OCHOBHOM 00pa3oBaTeIbHOM MNpOrpaMme, HE HMEIOIMUX OTPAHWUYCHHHA TI0
BO3MO>KHOCTSIM 3710POBBbSI.

s obyuarowuxca ¢ 3P neobxooum ouppepenyuposarnuviti nooxo0 K O0TOOPY
COJICp)KaHUsI TMPOTrpamMM y4eOHBIX MPEIMETOB C YYE€TOM OCOOBIX 00pa3oBaTeNbHBIX
noTpeOHOCTEH W BO3MOXKHOCTEH oOyuwaromerocsi. OO0beM 3HAHMH W yMEHUH IO Y4eOHBIM
npeaMeTaM HECYIIECTBEHHO COKPAIIAeTCs 32 CYET YCTPAHEHUS M30BITOYHBIX MO OTHOIIECHHUIO K
OCHOBHOMY COJIEp>KaHuI0 TpeOOBaHUII.

JIMYHOCTHBIE PE3YIABTATHI JOMOIHSIIOTCS CHEM(PUISCKIMU Pe3ylIbTaTaMU, OTHOCUMBIMHU
K (opmupoBaHuio cepbl KUZHEHHOW KOMIETEHIIMH U CBS3aHHBIMH C IICUXOJOTHUYECKUMU
ocobenHoctsmu obyuaronuxcs ¢ 3I1P. Ilo orHomenuto k kareropuu odydarontuxcs ¢ 3[1P Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMs aKTyaJIbHBIM CTAHOBHUTCSI OCBOGHUE UMU COLIMATBHOTO
OTIbITA, OCHOBHBIX COLMAILHBIX HOPM, IPUMEHUMOCTD WX B PA3JIMYHBIX KU3HEHHBIX CUTYAIUX,
OCO3HAaHHE CBOMX TPYIHOCTEH M OTpaHMuYEHUIl, YMEHHUE 3alpalluBaTh MOJJICPKKY B3POCIOrO B
3aTPyJHUTENIbHBIX COLMAIBHBIX CUTYallUsSX, a TaKKe YMEHHME IPOTUBOCTOSTH HETaTUBHOMY
BO3/ICHICTBUIO0 MUKPOCOIUAIBHON cpeibl. C MO3UIMH KU3HEHHOTO CaMOOMPEIeIeHNS 3HAYUMbIM
ABJIIETCS OCO3HAHHOE OTHOILEHHE K BBICTPAMBAHHIO 00pa30BaTENbHON MEPCHEKTUBBI C YUYETOM
npodeccuoHanbHBIX IpeanouTeHuit ooydaromerocs ¢ 311P.

Jlenaercsi aKkIeHT Ha JEATENIbHOCTHBIE AaCIeKThl JOCTMDKEHUS OOydYarolIMMHUCS
JUYHOCTHBIX PE3yJIbTaTOB Ha YPOBHE KIIOUEBBIX IOHATUN, OTPAXKAIOIIUX IEHHOCTU U
MOTHUBALIMIO M XapaKTEPU3YIOUIMX JOCTUKEHHE OOYYarOIIMMHUCA JMYHOCTHBIX PE3YJbTaTOB:
OCO3HaHHE, TOTOBHOCTb, BOC MeTamnpeaMeTHble pe3yJibTAThl OCBOCHHS aJalTHUPOBAHHON
OCHOBHOI 00pa3oBaTeNbHOM MpOrpamMMmbl IPEACTABIEHbl B COOTBETCTBUU C MOATPYHNIIaMU
YHHUBEPCATbHBIX YUYEOHBIX JACUCTBUN, PACKPBIBAIOT U JCTATU3UPYIOT OCHOBHBIE HAIIPABIEHHOCTH
MeTanpeMETHBIX pe3ysibTaToB. OHU OTpaXKaroT:

* ocBoeHHble oOyuaromumucsa ¢ 3[IP mexnpeameTHble MOHATHS W YHHUBEpCajbHBIC
yueOHbIe JeicTBUs (IT03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIC);

" CcHocoOHOCTh MX MCIIOJIb30BaHMs B yUeOHOI, MO3HABATEIbHOM U COLMAIbHON MPAKTUKE;

" TOTOBHOCTb K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M  OCYLIECTBICHHUIO Y4eOHOM
NeSITeNbHOCTM M OpraHu3aluu y4eOHOro COTpyJHMYECTBAa C IeJaroraMM |
CBEPCTHUKAMH;

" OBJIQJICHWE HaBblkaMH paboThl ¢ uHpopMmanued (BocIpHsATHE U CO3AaHUE
MH(OPMALIMOHHBIX TEKCTOB C Y4YE€TOM Ha3HAu€HHUs HHPOpMAIMM U €€ LEeJIeBOU
ayTUTOPHUH.

Mertanpenmetssle pe3yabTaThl, B cooTBeTcTBUU ¢ PI'OC OO0, chopmMupoBaHbl 110 TPEM
HaIPaBICHUSM:

" yHHUBEpcaJbHbIE yueOHbIEC IO3HABATENIbHbIE IEHCTBUS;

" yHHBEpcaJbHbIe yueOHbIe KOMMYHUKATUBHBIE IEHCTBUS;

" yHHUBEpCcaJbHbIE yueOHbIE PETYIATUBHbIE TEHCTBUS.

B MeranpeaMeTHBIX — pe3yibTaTax, —Oa3upyroummxcs Ha  C(OPMHPOBAHHOCTH
YHUBEPCAIbHBIX YUEOHBIX NO3HABAMENbHBIX OClCMBUIL, BBIICTISIOTCS:

* (a30Bble JOIMUECKUE JCHCTBHUS;

* (a30BbIE UCCIIEIOBATENILCKHUE JEHCTBUS;

* pabora c nHpopMaLHe.

OBrnaneHue CHUCTEMOM  YHHUBEPCAIbHBIX  Y4YEOHBIX  IO3HABATENbHBIX  JIEHCTBUMN
oOecrieynBaeT COPMHUPOBAHHOCTh KOTHUTUBHBIX HaBBIKOB oOydatomuxcs ¢ 3I1P.

B meranpenmerHelx — pesynapTaTax, — OasMpyOIIMXCS  Ha  CPOPMUPOBAHHOCTU
YHUBEPCAIbHBIX YUEOHBIX KOMMYHUKAMUGHBIX OCICHMEUIL, BBIICIAIOTCS:

= oOuieHue;

" COBMECTHas I€ATEIbHOCTD (COTPYAHUUYECTBO).

OBnazieHue CHUCTEMOW YHUBEpPCAJIbHBIX YyYE€OHBIX KOMMYHHKATHBHBIX J€HCTBHMA
obecrnieunBaeT chopMHUPOBAHHOCTE y oOydatomuxcst ¢ 3[1P cornanbHBIX HABBIKOB.



B meranpenmerHbix — pe3yiapTaTax, — OasMpYIOIIMXCS  Ha  CPOPMHUPOBAHHOCTHU
YHUBEPCAIbHBIX YUEOHBIX PecY/IAMUGHBIX 0elCMEUIL, BBIICIAIOTCS:

" caMOOpraHu3aus (CaMOperyJsius);

" CaMOKOHTpPOIIb (pediekcus);

" 5MOLMOHAJIbHBIN UHTEIJIEKT;

" [PUHATHE ce0S U IPYTHX.

OBnazneHue cucTeMOl YHUBEPCAIbHBIX YUEOHBIX PEryISTHUBHBIX AEHCTBUI 0OecrieunBaeT
dopmupoBanue y oOydaronuxcs ¢ 3[IP CMBICIOBBIX YCTaHOBOK JIMYHOCTU (BHYTpPEHHEH
MO3UIUH JIUYHOCTH), ¥ KU3HEHHBIX HABBIKOB JINYHOCTH (YIIpaBIeHUs COOON, CaMOIUCIUIUIMHBI,
YCTOMYMUBOTO MMOBEJICHHUS ).

IIpenmerHble pe3yJbTaTbhl OCBOCHHS aJalTUPOBAHHOM OCHOBHON 00pa30BaTEIbHOM
nporpammel  onpenesnenbl PI'OC OOO wu mpencTaBieHbl B COOTBETCTBMM C TIpyIIIaMu
Pe3yJIbTaTOB YUEOHBIX IPEIMETOB, PACKPHIBAIOT U JACTATH3UPYIOT UX B OTHOIICHHUH:

" ocBOcHHbIX oOyuaromumucs ¢ 3[IP B xome u3yueHuss ydueOHOro mpenMera 3HaHHM,
YMEHHUIH U CIOCOOOB NEHCTBUH, crienu(UYECKUX i COOTBETCTBYIOLIEH MpeIMETHOM
o0JacTy;

" BHJIOB JIEATEIHHOCTH IO MOJIYYCHHIO HOBOTO 3HAHHS B paMKax yueOHOro mpeaMera, ero
MpeoOpa3OBaHUI0O W TNPUMEHEHHIO B YYEOHBIX, y4EOHO-NPOCKTHBIX U COIMAIBHO-
MIPOEKTHBIX CUTYyaIUsX;

* (popmupoBaHUs 6a30BBIX HAYYHBIX MPEICTABICHUN O MPEJAMETHOM H COIIMAILHOM MHPE;

" BraJcHUs Y4eOHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHU, METOIAMU U TPHUEMaMH.
TpeboBaHusI K MPEAMETHBIM pe3yJibTaTaM c(HOPMYITHPOBAHBI B ICATECIHLHOCTHOMN hopMe ¢

YCWJIICHHMEM AaKLEHTa Ha NPUMEHEHUWE 3HAHMM M KOHKpEeTHble yMeHHUs. OHHU oOmpenenstor
MUHUMYM COJIEpP>KaHHSI TapaHTHPOBAHHOTO TOCYAApCTBOM OCHOBHOTO OOIIEro o0Opa3oBaHUs,
MOCTPOCHHOTO B JIOTMKE U3yYEHHS KaXJI0T0 Y4eOHOTO IpeaMeTa.

MIPUUMYHUBOCTh, YCTAHOBKA U MeTarnpeMeTHbIE PE3YIbTaThl OCBOCHHS aIallTUPOBAHHOMN
OCHOBHOI1 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eTr0o 00pa3oBanus odydaromuxcs ¢ 3[1P
JIOCTUTAIOTCSI aKKyMYJIUPOBAHUEM PE3yJbTaTOB BCEX COCTABJISIIONINX JTAHHOW MTPOTPaAMMBI.

VY ob6yuaromuxcs ¢ 3[IP Moryt ObITh B pa3nuyHON CTETIEHU CPOPMHUPOBAHBI CIIEAYIOIINE
BU/JIbl YHUBEPCAJIbHBIX Y4eOHBIX MO3HABATEJIbHbBIX J1eHCTBUIA:

ba3zoevie nozuueckue oeiicmeu:

" BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKU OOBEKTOB (SIBJIICHUN);

" OmpeneNsTh MOHATHSA, 00001IaTh, yCTaHABIUBATh aHAIOTHH, KJIacCU(PUIIUPOBATh, B TOM
YUCJIE CaMOCTOSITEIPHO BBIOMpass OCHOBAHHS M KPUTEpUM Ui  KiacCU(UKAIUH,
JIOTUYECKH PacCykJaTh, IPUXOJIUTh K YMO3AKIIOUEHUIO (MHAYKTUBHOMY, 1€IYKTUBHOMY
Y TI0 aHAJIOTHH) U JIeJaTh OOIIHE BBIBOJIBI;

" BBISABIATH ACPUIMTH HHPOPMAINH, TAaHHBIX, HEOOXOAUMBIX JUIS PEIICHUS TOCTaBIEHHOM
3a/1auu;

" yCTaHaBJIUBAaTh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MIPU U3YUCHHUH SIBJIEHUHN U MPOLIECCOB;

" CaMOCTOSITEJILHO BBIOMpATh CIOCOO perieHus yuyeOHOU 3amaun (CpaBHUBATHh HECKOJIBKO
BapUAHTOB PEIIEHUs, BRIOUPATh HauboIee MOAXO IS );

" CO3/aBaTh, MPUMEHATh W MPEOOPA30BHIBATH 3HAKM M CHUMBOJIBI, MOJCITH M CXEMBI IS
pelieHrs yueOHBIX U M03HABATENbHBIX 3a/1a4.
ba3zoevie uccneoosamenvckue oeiicmeus:

" JCHOJIb30BaTh BOMPOCHI KAK MHCTPYMEHT MO3HAHNS;

" yCTaHaBIIMBAaTh HCKOMOE M JAHHOE, OMHMPASCh Ha MOJyYE€HHBIE OTBETHI HA BOMPOCHI JIMOO
CaMOCTOSTEIBbHO;

" apryMEHTHPOBATH CBOIO MO3HUIIMIO0, MHCHHE;

" C TMOMOIIBI0 TMEJarora MPOBOJUTH OIBIT, HECIOXKHBIM DJKCIEPUMEHT, HeOOJNbIIoe
UCCIIEIOBAaHUE I10 YCTAHOBIIEHHUIO OCOOCHHOCTEH O00beKTa W3y4YeHHs, MPUUYUHHO-
CIIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;



" C OMOIUIBIO MEJarora Win caMoCTOSTENbHO (POPMYIHPOBATE 00OOIIEHUS U BBIBOJIBI 110
pe3yJabTaTaM MPOBEJCHHOTO HAOIIOICHHS, OIbITA, HCCIIEIOBAHUS;

" [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCOB, COOBITHM U MX MOCIEICTBHUS.

Paboma c ungpopmaueii:

" [10JIb30BaThCs CIOBAPSMU U JPYTUMH TOMCKOBBIMU CHCTEMaMU;

" UCKaTh WM OTOMpaTh WHGPOPMALMIO WIM JaHHbIE W3 MWCTOYHHKOB C Yy4YETOM
IIPEUI0KEHHON y4eOHO! 3a7auil U 3aJaHHbIX KPUTEPHEB;

" [OHMMaThb W HWHTEPNPETHPOBATH HMHPOPMALUIO PA3IUYHBIX BHIOB U  (HopM
IIPEJCTABIICHMUS;

" WJUIFOCTPUPOBATH PEILIAEMBIE 33Ja4H HECIOKHBIMU CXEMAMU;

* 3¢ ¢EeKTUBHO 3aIIOMUHATh U CUCTEMATU3UPOBATh HH(OPMAILIHIO;

" WCMOJB30BATh CMBICIOBOE YTEHUE JUIS W3BJICUCHHs, OOOOIIEHUS M CHCTEMAaTU3alUU
MHGOpMaLUU U3 OJHOI'O WJIM HECKOJBKMX MCTOUYHUKOB C YYETOM IOCTABJICHHBIX LiEJEH,
JUIS pellieHUs] y4eOHbIX U [T03HABATENIbHbBIX 3a/1a4.

VY obyuatomuxcs ¢ 3IIP MoryT ObITh B pa3iauyHON cTENeHH CPOPMUPOBAHBI CIETYIOLIUE
BUJIbl YHHBEPCATbHBIX YUeOHBIX KOMMYHHKATUBHBIX /1€CTBUIA:
Oowenue:

" OCO3HAHHO MCMOJb30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUU C 3aJaueii KOMMYHUKAIUH
U1l BBIPa)KEHUSI CBOMX UyBCTB, MBICJIEH U IOTPEOHOCTEH;

" BBIpAXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX W IUCBMEHHBIX TEKCTaxX B TOM YHCIE C
UCIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

" BOCIPHUHHMATH W (HOPMYITHPOBATH CYKICHHS, BBIPAXKATh SMOIIMH B COOTBETCTBUHU C
YCIOBUSAMU U LEISIMU OOIEHUS;

" pacro3HaBaTh HeBepOaJbHBIE CpEACTBa OOLICHHS, MPOTHO3UPOBATH BO3MOXKHBIC
KOH(QUIMKTHBIE CUTyalluH, CMArYasi KOH(DIUKTHI;

" C [IOMOIIBIO MEJJarora Uik CaMOCTOSTEIbHO COCTABIISTh YCTHBIE U MMCbMEHHBIE TEKCTHI C
UCIOJIb30BAHNUEM UIUTIOCTPATUBHBIX MAaTEPUAIIOB JUIsl BHICTYIICHUS IIEPE]] ay IUTOPHEH.
Cosemecmnasn deamenpbHocms (COTPYIHUYECTBO):

" OpraHu30BBIBATH Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JAEATENBHOCTb C YUUTEIEM U
CBEpPCTHHKAaMHM; paboTaThb WHIUBUAYAIbHO M B TpYIIE: HAXOOUTh 0Ollee pelieHue u
paspemiatb KOH(DIMKTBI Ha OCHOBE COIJIACOBAaHUS IMO3UIMHA M y4yeTa HHTEPECOB;
(dbopMynMpoBaTh, apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

" BBINOJHATH CBOIO 4YacTh pabOThl, JOCTMraThb KaueCTBEHHOIO pe3yiabTara |
KOOPJAWHUPOBATH CBOM JICUCTBUS C IPYTUMH WICHAMH KOMaH]IbI;

" OIIEHMBATh KAY€CTBO CBOETO BKJIaJa B OOLIMI MPOAYKT;

" [PUHUMATH U Pa3JeisiTh OTBETCTBEHHOCTh U MPOSBISATH TOTOBHOCTh K MPEAOCTABICHHIO
OTYeTa Mepes rPYIIou.

VY oOyuarommxcst ¢ 3[IP ¢opMupyroTcsi ciienyromuye BUbl YHUBEPCAIbHBIX YUeOHBIX
PeryJsiTHBHBIX 1eCTBHN:
Camoopzanuzayus:

" CaMOCTOSITENIBHO COCTABJIATH IUIaH MPEACTOSIIEH NesITeIbHOCTH U CIIEI0BAaTh EMY;

" BBISIBIISATH MPOOJIEMBI JUTSI PEIICHNUS B )KU3HEHHBIX U YIEOHBIX CUTYaIUX;

* BpIOMpATh CIOCOO pelIeHUsT Y4eOHOM 3ajaud C y4eTOM HMEIOIIMXCS PECYpcoB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH IIpeijlaraéMble BApHAHThI PELICHHUI;

" CaMOCTOSTENIHO (WJIM C TOMOUIbIO TE€Jarora/poauTeNs) OIpeaeNsiTh LT CBOEro
oOyueHusi, CTaBUTh U (opmynupoBaTh g ce0s HOBble 3aJaud B yuebe U
M03HABATEIbHOM NEATETLHOCTH;

" CaMOCTOSITENBHO IJIAHUPOBATh MYTH JTIOCTUKEHUS 1ieJied, B TOM YHCIie aJbTepHATUBHEIE,
OCO3HaHHO BBIOMpaTh Haubojee d(P(GeKTUBHbIE CHOCOOBI pelIeHUs Y4eOHBIX U
MI03HABATENbHBIX 3a/1a4.

Camokonmpons (pedIiekcusi):



" BJIaJICTh OCHOBAMU CaMOKOHTPOJISI, CAMOOIICHKH, TIPUHATHS PEIICHUN M OCYIICCTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH M MO3HABATEIHLHOU JCSITEILHOCTH;

" OIICHWBATh NMPABWJILHOCTH BBHIMTOJHEHUS YUYCOHOU 3a/1a4i, COOCTBEHHBIE BOBMOYKHOCTH €€
pelieHus;

" COOTHOCHTH CBOM JCHCTBHUS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJb
CBOCH JEATENTPHOCTH B TMPOIECCE JOCTHIKCHUS pe3yibTara, OMPEIesTh CIOCOOBI
JEUCTBUIM B paMKaxX MPEUIOKEHHBIX YCIOBUW M TpeOOBaHMIA, KOPPEKTHPOBATH CBOH
JIEACTBUSA B COOTBETCTBUH C U3MEHSAIOLIEHCS CUTYyallUEH;

" 1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIlMU U IPEIjIarath IiaH ee U3MCHEHUS;

" [pPeIBUJIETb TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUH YUeOHOU 3a/1auu;

" [IOHMMaTh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTHUTHYT TpeOyeMblid pe3yJbTar
NESATEIbHOCTH, OIPEACIATh IMO3UTUBHBIE W3MECHCHHUS W HAINpPaBJICHHS, TpeOyromme
nanbHEHIIeH paboThl.

IMouuonanbHuLIL UHMeENTIEKM :

" pa3nuyaTh U Ha3bIBATh SMOIIMH, CTAPATHCS YIPABIATh COOCTBEHHBIMU IMOIUSMU;

" QHAJIU3UPOBATH MPUUUHBI IMOIIUA;

" CTaBUTH ceOsl Ha MECTO APYTrOro 4eI0BeKa, IOHUMATh MOTUBBI U HAMEPEHHUS IPYTOro;

" pEeryJupoBaTh CIOCOO BBIPAKEHUS IMOLIUM.

Ilpunamue ceba u opyeux:

" OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

" [pPU3HABaTh CBOE MPABO Ha OIIMOKY U TaKOE K€ MPaBO APYroro;

" 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

MeTanpeaMeTHbIe Pe3yabTaThl OCBOCHHS aIallTHPOBAHHON OCHOBHOW 00pa30BaTeIbHOU
IporpaMMbl  OCHOBHOTO 00miero oOpaszoBanus oOyyatommuxcs ¢ 3P mocturarorcs
AKKYMYJINPOBAHHEM PE3yJbTaTOB BCEX COCTABIISAIONIUX JTAHHOW MPOTPAMMBI.

VY ob6yyaromuxcs ¢ 3[IP MoryT ObITh B pa3nuyHON CTETIEHU CPOPMHUPOBAHBI CIICAYIOIINE
BUJIbl YHHUBEPCAJIBHBIX YUeOHBIX MO3HABATEIbHBIX /1€ CTBHIA:

ba3zoevie nozuueckue oeiicmeus.

" BBIABISTH M XapaKTEPU30BATh CYIECCTBCHHBIC IPU3HAKN O0BEKTOB (SIBIICHUH ),

" OmpeneNsTh MOHATHSA, 00001IaTh, yCTaHABIUBATh aHAIOTHH, KJIacCU(PHUIIUPOBATh, B TOM
YHCIIE CAMOCTOSATEIHHO BBIOMpass OCHOBAHWS W KPUTEPUU JUIS  KIIACCU(DUKAIIHH,
JIOTUYECKH PACCyXJaTh, MPUXOAUTH K YMO3AKIIOUEHUIO (MHIYKTUBHOMY, NEAYKTUBHOMY
Y TI0 QaHAJIOTHH) U JIeJaTh OOIIUE BBIBOJIBI;

" BBISABIATH ACPUIMTHI HHPOPMAINH, TAaHHBIX, HEOOXOAUMBIX JUIS PEIICHUS TOCTaBIEHHOM
3aJ1a4u;

" YCTAaHABIIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3U MPU U3YYCHUU SIBICHUH U MIPOIECCOB;

" CaMOCTOSITEIBHO BBIOMPATH CHOCOO pelieHus y4eOHOH 3a1a4uu (CpaBHHBATh HECKOJIBKO
BapHAHTOB PEIICHUs, BRIOUPATh HAanbO0Iee MOAXO IS );

" co3JaBaTh, NPUMEHATh W NMPEOOPA30BBIBATH 3HAKU W CUMBOJIBI, MOJCIIA U CXEMBI JISI
pelieHrs yueOHBIX ¥ MO3HABATEIbHBIX 3a/1a4.
ba3zoevle uccneoosamenvckue oeilicmeus:

" HCIIOJIb30BATh BOMPOCKHI KAaK MHCTPYMEHT MO3HAHUS;

" YCTAaHABIIMBATh KCKOMOE W JIAHHOE, OMUPAsICh Ha MOJyYEHHBIC OTBETHI Ha BOIPOCHI JINOO
CaMOCTOSTEIIBHO;

" apPryMEHTHPOBATH CBOIO IMO3HIIHIO, MHEHUE;

" C TMOMOIIBI0 TMEJarora MPOBOJIUTH OIBIT, HECIOXKHBIM OJKCIEPUMEHT, HeOOJbIIOoe
WCCIICJIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH OOBCKTa W3y4YCHHS, NPUIHHHO-
CIICZICTBEHHBIX CBSA3€H U 3aBUCHUMOCTEN 00BEKTOB MEX1y CO00ii;



" C OMOIUIBIO MEJarora Win caMoCTOSTENbHO (POPMYIHPOBATE 00OOIIEHUS U BBIBOJIBI 110
pe3yJabTaTaM MPOBEJCHHOTO HAOIIOICHHS, OIbITA, HCCIIEIOBAHUS;

" [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCOB, COOBITHH U MX MOCIEICTBHUS.

Paboma c ungpopmaueii:

" [10JIb30BaThCs CJIOBAPSAMU U JPYTUMH TOMCKOBBIMU CHCTEMaMU;

" UCKaTh WM OTOMpaTh WHGPOPMALMIO WIM JaHHbIE W3 MHCTOYHHKOB C Yy4YETOM
IIPEUI0KEHHON ydeOHO! 3aaull U 3aJJaHHbIX KPUTEPUEB;

" [OHMMaThb W HWHTEPHPETHPOBATH HMHPOPMALUIO PA3TUYHBIX BHJIOB U  (HopM
IIPECTABIICHMUS;

" WJUIFOCTPUPOBATH PEIIAEMBIE 33Ja4H HECIOKHBIMU CXEMAMU;

* 3¢ ¢EeKTUBHO 3aIIOMUHATh U CUCTEMATU3UPOBATh HH(OPMAILIHIO;

" WCHOJB30BATh CMBICIOBOE YTEHUE JUIS HW3BJICUCHHs, OOOOIIEHUS M CHCTEMAaTHU3aLUU
MHGOpMAaLUK U3 OJHOI'O WJIM HECKOJBKMX MCTOUYHUKOB C YUETOM IOCTABJICHHBIX LIENEH,
JUIS pellieHUs] y4eOHbIX U [T03HABATENIbHbIX 3a/1a4.

VY obyuatomuxcs ¢ 3IIP MoryT ObITh B pa3iauyHON cTENeHH CPOPMUPOBAHBI CIETYIOLIUE
BUJIbl YHHBEPCATbHBIX YUeOHBIX KOMMYHHKATUBHBIX /1€CTBUIA:
Oowenue:

" OCO3HAHHO HMCMOJb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 3aJaueii KOMMYHUKAIUH
U1l BBIPa)KEHUSI CBOMX UyBCTB, MBICJIEH U IOTPEOHOCTEH;

" BBIpAXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX W IUCBMEHHBIX TEKCTaxX B TOM YHCIE C
UCIOJIb30BaHUEM HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

" BOCIPHUHMMATh W (HOPMYITHPOBATH CYKICHHS, BBIPAXKaTh 3MOIMH B COOTBETCTBUHU C
YCIOBUSAMU U LEISIMU OOIEHUS;

" pacro3HaBaTh HeBepOaJbHBIE CpEACTBa OOLICHHS, MPOTHO3UPOBATH BO3MOXKHBIC
KOH(QUIMKTHBIE CUTyalluH, CMArYasi KOH(DIUKTHI;

" C [IOMOIIBIO MEJJarora Uik CaMOCTOSTEIbHO COCTABIIATh YCTHBIE U MMCbMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUAIIOB JUIsl BHICTYIICHUS MIEPE]] ay IUTOPHEH.
Cosemecmnasn deamenpHocms (COTPYIHUYECTBO):

" OpraHu30BBIBATH Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JAEATENBHOCTb C YUUTEIEM U
CBEpCTHHKAMHM; pabdOTaTh MHAWBUAYAIILHO W B TPYIIE: HAXOOUTH OOIIee pemieHue M
paspemiatb KOH(DJIMKTBI Ha OCHOBE COIJIACOBAaHUS IMMO3UIMHA M y4yeTa HHTEPECOB;
(dbopMynpoBaTh, apryMeHTHUPOBATh U OTCTAUBATh CBOE MHEHUE;

" BBIMOJHATH CBOIO 4YacTh pabOThl, JOCTHraThb KaueCTBEHHOIO pe3yiabTara |
KOOPJWHUPOBATh CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/IbI,

" OIIEHMBATh KAY€CTBO CBOETO BKJIaJa B OOLIMI MPOAYKT;

" [PUHUMATH U Pa3IesTh OTBETCTBEHHOCTh U MPOSBISATh TOTOBHOCTH K MPEAOCTABICHHIO
OTYeTa NEpE IPYIION.

VY oOyuaromuxcst ¢ 3[IP ¢opMupyroTcsi cienyromuye BUIbl YHUBEPCAJIbHBIX YUeOHBIX
PeryJsiTHBHBIX 1eCTBHN:
Camoopzanuzayus:

" CaMOCTOSITENIBHO COCTABJIATH IUIAH MPEACTOSIIEH NesITeIbHOCTH U CIIeI0BAaTh EMY;

" BBISIBIISITH MPOOJIEMBI JUTSI PEIICHHUS B )KU3HEHHBIX U YIEOHBIX CUTYAIUX;

* BpIOMpATh CIOCOO pelIeHusT Y4eOHOM 3aJaud C y4eTOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH IIpeijlaraéMble BApHAHThI PELICHHUI;

" CaMOCTOSTENIHO (WJIM C TOMOUIbIO T€Jarora/poauTeNs) OIpeaeNiaTh LEeTH CBOEro
oOyueHusi, CcTaBUTh U (opmynupoBaTh g ce0s HOBble 3aJaud B yuebe U
MO03HABATEIbHOM NEATETLHOCTH;

" CaMOCTOSITENBHO MJIAHUPOBATH MYTH JTOCTHKEHUS IieJied, B TOM YHCJIe aJlbTepPHATUBHEIE,
OCO3HaHHO BBIOMpaTh Hauboaee 3(P(eKTUBHbIE CHOCOOBI pelIeHUs] Y4eOHBIX U
MI03HABATENbHBIX 3a/1a4.

Camokonmpons (pediekcusi):



" BJIaJICTh OCHOBAMU CAaMOKOHTPOJIS, CAMOOIICHKH, PUHATHS PEIICHUN U OCYIIECCTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH M MO3HABATEIHHOU JCSITSILHOCTH;

" OIICHWBATh NMPABWJILHOCTH BBHIMTOJHEHUS YUYCOHOU 3a/1a4i, COOCTBEHHBIE BOBMOYKHOCTH €€
pelieHus;

" COOTHOCHTH CBOM JCHCTBHUS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJb
CBOCH JEATENTPHOCTH B TMPOIECCE JOCTIKEHUS pe3ylbTara, OMPEIeisTh CIOCOOBI
JEUCTBUIM B paMKaxX MPEUIOKEHHBIX YCIOBUW M TpeOOBaHMIA, KOPPEKTHPOBATH CBOH
JIEACTBUSA B COOTBETCTBUH C U3MEHSAIOLIEHCS CUTYyallUEH;

" 1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIlMU U IPEIjIarath IiaH ee U3MCHEHUS;

" [pEeABHACTH TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPHU PEHICHUH YIeOHOU 3a/1a4H;

" [IOHMMaTh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTHUTHYT TpeOyeMblid pe3yJbTar
NESATEIbHOCTH, OIPEACIATh IMO3UTUBHBIE W3MECHCHHUS W HAINpPaBJICHHS, TpeOyromme
nanbHEHIIeH paboThl.

IMouuonanbHuLIL UHMeENTIEKM :

" pa3nuyaTh U Ha3bIBATh SMOIIMH, CTAPATHCS YIPABIATH COOCTBEHHBIMU IMOIUSIMU;

" QHAJIU3UPOBATH MPUUUHBI IMOIIUA;

" CTaBUTH ceOsl Ha MECTO APYTrOro 4eI0BeKa, IOHUMATh MOTUBBI U HAMEPEHHUS IPYTOro;

" pEeryJupoBaTh CIOCOO BBIPAKEHUS IMOLIUM.

Ilpunamue ceba u opyeux:

" OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €r0 MHEHHIO;

" [pPU3HABaTh CBOE MPABO Ha OIIMOKY U TaKOE K€ MPaBO APYroro;

" 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

BrinosiHeHne NnpakTHYeCKUX PadoT

IIpy npoBegeHUM NPAKTHYECKOH PpadoThl KaxAbld ee 3Tan BbINOJHAETCA
o0yuyaromumucss ¢ 3IIP Bmecte ¢ yunrtesem M mnoa ero pykoBoacTBoM. Ha nocke
00513aTEeJIbHO BbIBEIIMBAIOTCH TMPABWJIA TEXHHKH 0e30IaCHOCTH, COOTBETCTBYIOLINE
JAaHHOMY BHAY padoThl, JaeTcsi NpPaBWIbHasA 3anuch (oOpMYyJ M YyKa3bIBaeTcsl Iejb
nposeneHusi padorsl. Ilpu HeoOXoaUMOCTH aeTcs BU3YAJbHbIH AJTOPUTM BbINOJHEHHUS
3aJaHus. JTO CHOCOOCTBYeT OCO3HAHUIO O0YYAIOIIMMUCS BBINOJHAEMBIX AeHCTBUHA U
MOJIy4€eHHOT'0 pe3yJibTaTa.

IIpumepHBIe KOHTPOJIBHO-H3MEPHUTEIbHbIC MATEPHAJIBI 10 XUMHH

Jlis opraHu3alyy MPOBEPKH, yuyeTa M KOHTPOJIS 3HAHUM OOy4aromuxcs Mo MpeaMeTy
IPEIYCMOTPEHBl KOHTpPOJIbHBIE Pa0OThI, CaMOCTOSTEIbHbIE PAOOTHI, 3aueThl, NPAKTUUYECKUE
paboTel, TecTupoBanue. OAHUM W3 METOJI0OB KOHTPOJIS pe3yIbTaTOB 00yueHHUs 00ydaroluxcs ¢
3IIP sBnsercs METOX MOJIMBAapUATUBHOIO JKCIPECC-TECTUPOBAHUSA C KOHCTPYHPYEMBIMU
orBeTaMU. Ero oOTIMYMTENbHBIMU YEpTaMM SIBISIOTCS OINEPaTUBHOCTb, BBICOKAs CTEINEHb
WHAMBUAyaJIN3allUd 3HAHUMN, CPaBHUTEJIBHO Majble 3aTpaTbl BPEMEHM U TpyJla Ha IIPOBEPKY
OTBETOB OOYJArOIITUXCSI.

Hns obyuatommxcsi ¢ 3IIP BO3MOXHO u3MeHeHHEe (GOPMYIMPOBKH 33JaHUN Ha
«TIOIIArOBYIO»,  aJanTalus IpeajaraeMoro oOydamolieMycsi TeCTOBOIO  (KOHTPOJIbHO-
OLIGHOYHOI'0) MaTepuaia: HCHOJIb30BAHWE YCTHBIX W MHUCbMEHHBIX HMHCTPYKIMH, YIpPOIIEHUE
JUIMHHBIX CJIOXHBIX (OPMYIMPOBOK MHCTPYKIUI, pellIeHHue C OMOpOil Ha alropuT™, obpasell,
UCIIOJIb30BaHUE CIIPABOYHOM HH(pOpMALIUK.

ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS YYHEBHOI' O ITPEJJMETA «XUMWS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

B nenom pesyabrarel ocBoeHuss oOy4yarwmumucs ¢ 3IIP ydeOHoro mpeamera



«XuMHSD» JO0/LKHBI COBNAJATh ¢ pe3yJbTaTaMM IMPUMEPHOIl padoyeid NporpaMmbl
OCHOBHOTO 00111er0 00pa3oBanus. Hanbonee 3HaUNMBbIMU SBISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALUS K OOYYSHHUIO U LIEJICHAIIPABICHHON T03HABATEIBHOM eI TEIIbHOCTH;

YCTaHOBKAa Ha OCMBICICHUC JIMYHOI'O  OIIbITA, Ha6JHOI[eHI/II7I 3a XHUMHWYCCKUMU
9KCIIEPUMEHTaMH;

OpHUCHTAalMA Ha IpaByJia UHANBUAYAJIIBHOI'O U KOJIJICKTUBHOI'O 0e30macHoro IIOBCACHUA
IpY B3aMMOJICHCTBUH C XUMUYECKUMH BEIIECTBAMH U COCTUHEHUSIMH;

IPaKTHYECKOEe U3ydeHUe Mpodeccuii U Tpyaa pa3IUudHOro poja, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHS U3y4aeMOro MPeIMETHOTO 3HaHUS (HarpuMep, 1a00paHT XUMUIECKOTO aHAIH34);

YBaXX€HUE K TPYy U pe3yjbTaTaM TPYIO0BOU NEATECIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHIO JaJbHEHIIeH HHIUBHIYAJIbHONH TPAaeKTOPHUU
o0pa3oBaHMsI Ha OCHOBE OpPUEHTHPOBKM B Mupe Tmpodeccuii U mpodecCHOoHATbHBIX
HPEANIOYTEHUH, YBAKUTEILHOTO OTHOLICHUS K TPYY;

OCO3HaHHE CBOETO IOBEAEHHS C TOUYKH 3PEHHS ONACHOCTU WM 0€30MacHOCTH Juisi ceOs
WU JUTS OKPY)KAIOIINX;

OCHOBBI  JKOJIOTHYECKOW KYJIbTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO  MBIIUICHHs, NPUOOPETEeHHE OIBbITa AIKOJOTMYECKM OPHEHTHPOBAHHOM
HpaKTI/I‘ICCKOf/’I ACATCIBbHOCTU B ) KU3HCHHBIX CUTYALIUAX

OCO3HaHHE IOCJIEJCTBUI M HENPUSATHE BPEIHBIX NPUBBIYEK (YIMOTPEOJIICHHUS alIKOToJIs,
HApKOTHKOB, KYPEHHsI) M HHBIX OpPM Bpena Il (U3HUECKOro U IMCUXHYECKOTO 3/J0POBbS;

NPUHATHE PEIICHUH B XM3HEHHOH CHUTyallMd Ha OCHOBE IEPEHOCa IOJIyYCHHBIX B XOJIE
00y4YeHHsI 3HAHUH B aKTyaJIbHYIO CHUTYAIIHIO, BOCTIONHSATH NeDUITUT WH(POPMALINH;

TOTOBHOCTh OTOMPAaTh W HCIOJIB30BaTh HYKHYIO HH(OPMALMIO B COOTBETCTBHH C
KOHTEKCTOM JKU3HESHHOM CUTyalluu.

METAINPEAMETHBIE PE3YJIbTATHI

Osnaodenue ynugepcaibHblMu y4eOHbIMU HOZHAGAM EIbHBIMU OCUICHBUAMU:

BBISIBJIATH HpI/I‘II/IHBI " CJIICACTBUS HpOCTI)IX XUMHNYCCKUX ﬂBJICHHﬁ;

OCYIIECTBISTh CpaBHEHHE, KiIacCU(UKAIMIO XHUMHUYECKUX BEHIECTB MO 3aJaHHBIM
OCHOBAHUIM U KpI/ITepI/ISIM JJIA y'KaBaHHI)IX JIOTUYCCKUX OHepaHHﬁ;

CTPOUTH JIOTHYECKOE CYKJIEHHE TIOCIe MPEIBAPUTEILHOTO aHajin3a, BKIIIOYAIOIIee
YCTaHOBJ'IeHI/Ie HpI/ILII/IHHO-CJ'ICI[CTBCHHI)IX CB$[3€I\/'I;

BBISBJIATH AepUINUTH MHDOPMAIINK, TAaHHBIX, HEOOXOIUMBIX AJIsl PEIIEHUs] TOCTABJICHHON
3a7a4H;

peoOpa3oBbIBaTh MHGOPMAIIUIO U3 OJTHOTO BUAA B APYroil (TabIuUIly B TEKCT U TIp.);

co3aaBarh, HpI/IMeHHTI) nu Hp606pa3OBLIBaTB 3HAKHU U CHMBOIJIBI, MOJCIIM U CXEMBbI 1JIA
pelieHus yueOHbIX 1 MO3HABATENBHBIX 33/1a4 C MOMOIIBIO MEarora;

C IIOMOIIIBKO IICHarora HpOBO}II/ITI) XI/IMI/ILIeCKI/II\;I OIIBIT, HGCHO)KHBIﬁ 3KCHepI/IMeHT, JJISL
YCTaHOBJICHHUSI OCOOCHHOCTEH 0O0BeKTa W3y4YeHUs, MPHUUYUHHO-CIEJACTBEHHBIX CBSI3eH W
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

C TIOMOIIBIO TeJIarora Uik CaMOCTOSITENIbHO (OPMYIHUPOBATh 0000IIEHUS U BBIBOJBI 110
pe3ysbTaTaM IMPOBEJACHHOTO HAOIOICHUS, OIIBITA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUYECKUX MPOIIECCOB U UX TOCIECTBUS;

HNCKAaTh WJIN OT6I/IpaTI) I/IH(i)OpMaHI/IIO NI JaHHbIE W3 HUCTOYHHUKOB C yquOM
MpeJIOKEHHON yueOHOMN 3a1aui U 3aJJaHHBIX KPUTEPHUEB.

Osnadenue yHUBEPCAIbHBIMU YUCOHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

OpraHM30BBIBaTH y4yeOHOE B3aMMOJEWCTBHE B Tpymme (OmpenensTh oO0IIue IIeNu,
pacnpeieNiATh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C ITOMOIIIBIO IIegarora UJjin cCaMoCTOATCIIBHO COCTABIIATH YCTHLIC 1 IINCBMCHHBIC TCKCTHI C



MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB ISl BHICTYIIJICHUS Mepes] ayAUTOpUEH;

OpPraHU30BBIBATH YU4EOHOE COTPYJHUYECTBO M COBMECTHYIO JNEATEIHHOCTh C YUUTEIEM U
CBEpCTHHUKaMH; paboTaTh MHANBUAYAIBHO U B TPYIIE: HAXOIUTH 00Illee pelIeHrne U pa3peiaTh
KOH(MJIMKTBI HA OCHOBE COTJIACOBAHUS TIO3MIMA M ydeTa HWHTEPEcoB; (GOpMyIHpOBaTH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

OIICHMBATh Ka4eCTBO CBOEro BKJIaJa B OOMMN MPOAYKT, NPUHUMATh H DPAa3ACIATh
OTBETCTBEHHOCTbH U MPOSIBIIATH TOTOBHOCTH K MPEIOCTABICHUIO OTUETA Mepe] TPYIIOM.

Osnadenue yHueepcaibHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCUCMBUAMU:

oOHapyxuBaTh W (HOPMYIUPOBATh YYEOHYIO MPOOJIEMy, ONpPEHesATh Ielb y4eOHOM
JESITEIIbHOCTH;

BJIa/IETh OCHOBAMU CAMOKOHTPOJISl, CAMOOIICHKH, MPUHATHUS PEUICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOH U MO3HABATEIHLHOU JCSITEILHOCTH;

COOTHOCUTH CBOU JICUCTBHUSA C IUIAHMUPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOCH JIEATEIIBHOCTH B TPOIECCE AOCTHIKCHHS PE3YJIbTaTa, ONPEISISITh CIIOCOOBI ICHCTBHUI B
pamMKax MpeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEWCTBUS B
COOTBETCTBUU C U3MEHSIOILICHCS CUTYyallUE;

JaBaTh aJIEKBaTHYIO OLICHKY CUTYyallud U IpeJyiaraTh IJIaH €€ U3MEHECHNUS,

MIPEIBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUN yU4eOHOU 33/1a4H;

MOHUMATh TMPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyemblid pe3yibTar
JESTSIILHOCTH, ONPECIIATh MO3UTUBHBIC U3MCHCHHS W HAIIPABIICHUS, TPEOYIONIUE JabHEeHIIeH
paboTHI;

OCO3HAHHO OTHOCHUTHLCS K JPYTOMY YEJIOBEKY, €T0 MHCHHUIO.

HNPEAMETHBIE PE3YJIBTATbHI

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOEHHUIO 0043aTENbHOTO COJEp KaHus,
YCTaHOBJIEHHOI'O JaHHOM NpHUMEpHOW pabouell NporpaMMoi, BBIAEISIOT: Hay4yHbIE 3HAHUA,
YMEHUS M CHOCOOBI JEHCTBHH, crneuupuyeckue JUisi ydyeOHOro mnpeamera «XUMHs», BHIbI
JESATENIbBHOCTH IO IOJIyYEHHUI0O HOBOTO 3HAHUS, €ro HMHTEpIpeTalud, NpeoOpa3oBaHUIO U
IPUMEHEHHIO B PA3JIUYHBIX Y4€OHBIX U HOBBIX CUTYallUsX:

. MIPEACTABICHUE O 3aKOHOMEPHOCTSAX U II03HABAEMOCTH SIBJICHUU
MIPUPO/IbI, TOHUMaHHE OObEKTUBHONW 3HAYMMOCTH OCHOB XMMMUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJabTypbl U
MPaKTUYECKON JESITEeIbHOCTH 4YEJIOBEKa B YCJIOBMSIX COBPEMEHHOrO OOIECTBa;
ITIOHMMAaHHE MECTa XUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

. BIIaJICHUE OCHOBAMM IIOHATHUMHOIO arapara U CUMBOJIHMYECKOIO
A3bIKa XUMHHM JJIS COCTaBJIEHUs (POPMYJ HEOPraHMYECKHX BEILIECTB, YpaBHEHUIl
XUMHUYECKHX peakUuil (C omopoil Ha aJropuT™M y4eOHBIX JeMCTBUIl); BiajeHUE
ocHoBamHu xumudeckoil HomeHKIaTypbl ([UPAC wu TpuBManbHON) W yMeHHE
UCMOJb30BaTh €€ s pelleHUs] y4eOHO-TIO3HaBaTeNbHBIX 3a/ad C IOMOIIBIO
YUUTENS; YMEHHE MCIIONb30BaTh MOJENH NIl OOBSCHEHUS CTPOEHHUS aTOMOB U
MOJIEKYJI 10 QJITOPUTMY C OIIOPOH Ha OIIPECIICHNUS;

. IIPEACTABICHUE O CUCTEME XUMHUYECKMX 3HAHUM U YMEHHE C
IIOMOILBIO YYUTEINS IPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHUN Ul YCTAHOBJICHUS
B3aUMOCBA3EH MEXAy N3yYEHHBIM MaTEPUAJIOM U IIPU MOJIYYEHUH HOBBIX 3HAHM,
a TakkKe B TIpollecce BBINOJIHEHUs Y4YeOHBIX 3adaHull M Tpu paboTe ¢
MCTOYHUKAMU XUMHUYECKON HHPOpMAIINK, KOTOpasi BKIIOYAET:

BAKHEUIIINE XMUMHUYECKUE IOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA, BELIECTBO,
IIPOCTOE U CJIOKHOE BELIECTBO, OJTHOPOIHASA U HEOJHOPOJHAS CMECh, OTHOCUTENIbHBIE aTOMHAs U
MOJICKYJISIpHAsi MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca, MOJSIPHBIH 00BeM,
OKCHJI, KUCJIOTa, OCHOBaHHE, COJb (CpeAHAsA), XMMHUYECKas PEAKIMs, PEAKLHUH COECIUHEHMS,



peakIMy Pa3IO0KEHHUs, PEaKIMH 3aMEIIECHUs, peaKkIuu OoOMeHa, TEeruioBOH »(pdeKT peakuuw,
9K30- U DSHJOTEPMHUYECKHE PEAKIUH, PACTBOP, MaccoBas JAOJs XUMHUYECKOIO 3JEMEHTa B
COCTMHEHUH, MAacCOBasl J0JIsI U MPOLIEHTHAs KOHIIEHTpAIlUs BEIIEeCTBAa B PacTBOpE, SAPO aToma,
AIIEKTPUYECKUI CIIOW aroma, aTOMHas OpOWTalb, paJdyC aTroMa, BaJEHTHOCTh, CTENEHBb
OKHUCJICHHS, XHUMHYECKas CBsI3b, JJIEKTPOOTPULATENILHOCTh, TOJSpHAas W  HENoJspHas
KOBaJIEHTHAs CBSI3b, HOHHASI CBS3b, METAJUINYECKAS CBSI3b, KPUCTAIIIMUECKAs pellieTKa (aToMHas,
MOHHAsI, METAJUIMYECKasi, MOJIEKYJISIpHAsi), UOH, KaTUOH, aHHOH, JJIEKTPOJIIUT U HE JIEKTPOJIUT,
NIEKTPOJINTUYECKAsT ~ AUCCOLMAIMs,  PEaKIUM  HOHHOTO  OOMEHa,  OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIEC PEAKLUU, OKUCIUTEIh U BOCCTAHOBUTEINb, OKHCIEHUE U BOCCTAHOBJICHUE,
AIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTUMbIE PpEAaKIHH, CKOPOCTh
XUMHYECKON peakIiy, KaTaiu3arop, npeaeiabHo pomyctumas koHnenrpanus (1K), kopposus
METAJIJIOB, CILIAaBBI;

OCHOBOIIOJIararolue 3aKOHbl XUMUU: 3aKOH COXpaHEeHUs Macchl, [lepuonnueckuil 3aKoH
. Y. MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo;

TEOpUHM XUMHUHU: AaTOMHO-MOJIEKYJISIpHAs  TEOpHs, TEOpPUS  AICKTPOJIUTUYECKOM
JUCCOLMAIlMU, a TAaKKe INPEJICTaBICHHUS O HAy4yHbIX METOAAaX II03HAHHSA, B TOM YHUCIE
SKCIIEPUMEHTANBHBIX U TEOPETUYECKUX METOJaX HCCIEAOBAaHUSA BEIIECTB M U3YyYeHUs
XUMHYECKUX PEAKIIUM;

. IIPEACTABICHUE O  IEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paJlyC aToma, 3JIEeKTPOOTPUILIATEIbHOCTH), TPOCTHIX U
CIIO)KHBIX BEIIECTB OT IOJIOKEHUsl A1eMeHTOB B llepuonuueckoii cucreme (B
MajblX IMEPHOJaxX U TJIaBHBIX MOATPYIIAX) U SJIEKTPOHHOTO CTPOEHUS aToMa;
yMeHHE OOBSACHATH CBSI3b IMOJIOXKEHHS AneMeHTa B llepuoauueckoit cucreme c
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHYECKHX JJIEMEHTOB
(coctaB u 3apsia snapa, o0IIee YUCIO IEKTPOHOB), paclpeIesieHueM 3JIEKTPOHOB
M0 PHEPTeTHUECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KNS U KaJIbIUs;
KJIacCCU(UIUPOBATh XUMHYECKHE DJEMEHTHl C ONOpOM Ha ompeaenacHus
(bu3MUecKoro cMbIcia HU(POBBIX TaHHBIX TEPUOAUYECKOM TaOIHIIBL;

o yMEHHE KJIaCCU(PUIIPOBATH XUMHUYECKHE AIIEMEHTHI,
HEOPraHWYECKHUE BEIECTBA M XMMHMUYECKHE pPEAKLUUU C ONOPOM Ha CXEMBI;
OTpEAENATh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS XUMHUYECKHX DJIEMEHTOB, BUJ
XUMHUYECKON CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYpPHI B COSAMHEHUSX, 3PS
HMOHA, XapakTep cpeAbl B BOJHBIX pacTBOpax BEIIECTB (KHUCIOT, OCHOBAaHMIA),
OKHUCIIUTEIh U BOCCTAHOBUTEJNb 110 AITOPUTMY YUEOHBIX IEHCTBUM;

o YMEHHUE XapaKTepu3oBaTb C ONOpPOM Ha cxeMmy (uznueckue u
XMMHUYECKHE CBOWMCTBA MPOCTBIX BELIECTB (KHUCIOPOJ, 030H, BOAOPOJ, Ipadwur,
anMas, KpeMHHi, a30T, ¢ocdop, cepa, XJIop, HATPUH, KaTuil, MarHul, KaJlblUH,
AIIOMHUHHM, JK€JI€30) U CIO0XHBIX BEUIECTB, B TOM YHCII€ UX BOJHBIX PacTBOPOB
(Boza, aMMHaK, XJIOpPOBOJOPO/I, CEPOBOIOPOM, OKCUIBI U THAPOKCUABI METAIIIIOB
I - A rpynn, amtomunus, menu (I1), uunka, xenesza (II u III), okcuas! yrnepona
(IT u IV), kpemuus (IV), azota u dochopa (Il u V), cepst (IV u VI), ceprucras,
CepHasi, a30THUCTasl, a30THasA, (hochopHas, yroabHas, KPEMHHEBasT KUCIOTA U UX
COJIM); OINHUCBIBaTH C OMNOPOM HAa IUIAaH M KIIOYEBBIE CJIOBA; YMEHUE
MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOICTBAa BEIIECTB B 3aBHUCHUMOCTH OT MX
COCTaBa MU CTPOEHHUS MOCIE MNPEABAPUTEIBHOTO AaHAIM3a I0J PYKOBOJICTBOM
nejarora, MpUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT UX CBOMCTB, BO3MOXKHOCTh
MPOTEKAHUS XUMHYECKUX TMPEBPALICHUI B pPA3JIMYHBIX YCIOBUSX, BIUSHUE
BEUIECTB M XMMMUYECKHUX IPOIECCOB HAa OPraHU3M 4YEJIOBEKa U OKPYXKAIOIIYIO

IIPUPOIHYIO CPENY;



o YMEHHUE COCTaBIATH MO 00pasily, CXeMe, alropuTMy Yy4eOHBIX
JEMCTBUI MOJIEKYJISIPHBIE U MOHHbBIE YpaBHEHMs peakluil (B TOM YHUCIIE PeaKLUil
HMOHHOTO obMeHa U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil),
WUTIOCTPUPYIOIIMX ~ XMMUYECKHE CBOMCTBA  HM3YYEHHBIX  KJIAcCOB / Tpymm
HEOPraHMYeCKUX BELIECTB, a TaKXe [OATBEPKIAIOIUX TIE€HETUYECKYIO
B3aMMOCBSI3b MEXKIY HUMU;
o YMEHHUE BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO
Macchl BEILECTB, MAacCCOBYI JOJII0 XHMHYECKOTrO 3JEMEHTa B COEIMHEHUH,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, KOJIMYECTBO BEILECTBA M €ro Maccy,
00bEM ra3oB ¢ onopoi Ha oOmue (opMysbl; YMEHHE MPOBOAUTH PACUETHI 11O
YpaBHEHHUSM XMMUYECKHX PEaKIMil U HaXOIUTh KOJMUYECTBO BEIECTBA, 00BEM U
Maccy peareHTOB WJIM IMPOJYKTOB pPEaKLUU C ONOpOM Ha oOpaszel], aaropuTMm
y4eOHBIX ICUCTBUN;
o BJIAJICHNE  OCHOBHBIMH  METOJaMH  HAYYHOTO  ITO3HAHHS
(HabntoieHre, H3MEpeHHe, SKCIIEPUMEHT, MOJICIMPOBAaHUE) INpU H3YYEHUU
BELIECTB M XMMMUYECKUX SIBJICHHMH C ONOpPOl Ha aNroput™m Yy4eOHBbIX IEHCTBUM;
yMeHue cGopMyaupoBaTh NpoOIeMy M HPEAJIOKUTh HYTH €€ pPELICHHUs C
MOMOIIBI0 TIEJIarora; 3HAaHWE OCHOB O€30macHOi paboThl € XUMHYECKHUMHU
BEIIECTBAMH, XMMUYECKON MOCYI0M 1 1a00paTOPHBIM 000PY10BaHHEM;
o HaJIn4yue IPAKTUYECKUX HaBBIKOB IUIAHUPOBAHUS u
OCYIIECTBIICHHS CIEAYIOMUX XMUMHUYECKHX SKCIEPUMEHTOB MOJ PYKOBOJICTBOM
yUuTess ¢ 00CyKAeHUEeM IJ1aHa paboThl UM COCTAaBIEHUEM TAaOIULIbL:
M3y4eHHE U ONMcaHne (GU3NIECKUX CBOICTB BEIIECTB;
O3HAKOMJIEHUE C (PU3NYECKUMU U XUMUUYECKUMH SIBJICHUSMU;
OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIINH;
U3yueHHue CrocoO0B pa3ieNeHHs CMECei;
MOJTy4eHHEe KUCIOPOAa M N3YYCHHE €T0 CBOMCTB;
MOJTy4eHHEe BOJIOPO/ia U U3yUEHHE €ro CBOICTB;
MOJTy4eHHE YIIEeKUCIIOTo ra3a u H3y4eHHe ero CBONCTB;
MOJTy4YeHHEe aMMHaKa U U3y4eHUe ero CBOMCTB;
MPUTOTOBJIEHHE PACTBOPOB C OIPE/IEIEHHOI MacCOBOH J10JIeH PAaCTBOPEHHOTO BEIIECTBA;
HCCIIEIOBAaHKE U ONMCAHNE CBOMCTB HEOPraHWYECKHUX BEIECTB PA3JINYHBIX KIIACCOB;
NPUMEHEHUE HMHAMKATOpOB (JlakMyca, MeTWwiopaHxka | (deHondranenHa) aus
OTIpeNieNIeHus XapaKTepa Cpelibl B paCTBOPAX KUCIIOT U ILeI0YeH;
M3yYeHHE B3aMMO/ICHCTBUS KUCIIOT C METAIAMH, OKCHJIAMH METAJUIOB, PACTBOPHUMBIMH U
HEPacCTBOPUMBIMH OCHOBAHHSIMHU, COJISIMHU;
MOJTy4YeHHEe HEPAaCTBOPUMBIX OCHOBAHUH;
BBITECHEHHE OJJTHOT'O MeTajlia IpyTUM U3 pacTBOpa COJH;
UcclieIoBaHre aM(pOTEPHBIX CBOWCTB TUAPOKCHIIOB ATFOMHHUS U INHKA;
peleHre SKCIEePUMEHTANbHBIX 33434 1Mo TeMe «OCHOBHBIE KJacChl HEOPraHMYECKHX
COCTUHCHHID;
peleHre SKCIePUMEHTAIbHBIX 3a71ay 10 TeMe «JIEKTPOIUTHUECKAs TUCCOLUALINY;
peleHre OSKCIIePUMEHTANBHBIX 3a7ad 1Mo TeMe «BakHelmme HeMmeTaulbl W HX
COCIMHEHUS;
pelieHre DJKCIEePUMEHTANBHBIX 3a7ad 1Mo Teme «BakHeilmme MeTautbl W HUX
COCIMHEHUS;
XUMHAYECKHE OKCIEPUMEHTHI, WUTIOCTPUPYIONINE TPHU3HAKK TPOTEKAHUS pPeaKIuit
HMOHHOTO 0OMeHa;
KayeCTBEHHbIE PEAaKLUU Ha MPHUCYTCTBYIOILME B BOJHBIX PAacTBOpPAaxX HOHBL XJIOPUA-,
Opomun-, moaua-, cynbar-, pocdar-, kapboHaT-, CUIMKAT-aHUOHBI, THIPOKCHU/I-UOHBI, KATHOHBI



aMMOHUSI, MarHus, KaJblns, aTIOMUHMS, JKele3a (2+) u xxenesa (3+), meau (2+), IMHKa;
YMCHHC MNPCACTABIATL PE3YyJIbTAThl 3KCIICPUMCHTA B (bOpMe BBIBOAOB, A0Ka3aTCJIbCTB,
rpadMKOB M TaOJHII U BBISBIISTH SMIMPUIECKUE 3aKOHOMEPHOCTH;

o BJIAJICHUE TpaBWIaMU O€301acHOro OOpalICHUs C BEIIECTBAMH,
UCIOJb3yEeMBbIMH B TOBCETHEBHOW XHM3HH, a TAKXKe IPaBHJIAMH IOBEJCHUS B
1emsiX cOepeKeHUsT 370POBbSl U OKPYKAIOIIEH MPUPOTHON Cpeibl; TOHUMAHUE
Bpelna (OMacHOCTH) BO3JICHCTBHS Ha KUBBIC OPTaHU3MBI ONPEICIICHHBIX BEIIECTB,
a TaKxe CIoco0OB YMEHBUICHUS W MPEAOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS;
MMOHWMaHKE 3HAYCHUSI )KUPOB, OCIIKOB, YIIIEBOJIOB JUIsl OPTaHU3Ma YeJI0BEKa;

o BJIaJICHUEC OCHOBAMH XHMHYECKOW TPAMOTHOCTH, BKJIFOYAOIICH
YMCHHC IIPABUJIBHO HCIIOJB30BATh M3YYCHHBIC BCUICCTBA U MaTCpHUAJIbI (B TOM
qHcie, MUHEPAJIbHBIC YAOOPEHHS, METAUIbl U CIUIaBbl, MPOAYKTHI NEpepadOTKU
MPUPOJHBIX HCTOYHUKOB YIJIEBOAOPOAOB (YIVIs, MPUPOAHOTO Tras3a, HedTH) B
OBITY, CEIbCKOM XO3SIiICTBE, Ha MPOM3BOJCTBE, YMCHHE INPHBOIWTH MPHMEPHI
MMPaBHUJILHOTO UCITIOJIB30BAHUA N3YUYCHHBIX BEIICCTB U MATCPUATIOB,

. YMEHHME YCTAaHaBIMBATh CBSI3U MEXAY pealbHO HAOIIOAAEMbIMU
XUMAYECKHMMHU SIBJICHUSIMH ¥ TPOIIECCAMH, TPOUCXOSIIUMH B Makpo- H
MHUKPOMHUpPE, OOBSACHATH NPUYMHBI  MHOTOOOpa3wsi  BEIIECTB;  YMEHHE
WHTETPUPOBATh XUMUYECKHUE 3HAHUS CO 3HAHUSMU JAPYTHX YUYCOHBIX MPEIMETOB C
MTOMOIIIBIO TIE/Iarora;

o npencraBicHne o cdepax NPodheCCHOHATBHOW ACSITEILHOCTH,
CBSI3aHHBIX C XHMHEH M COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTUKCHUAX XHUMHUYECKOU HAayKHW; HAJIW4YHUEC OIbITa pa6OTI)I C pasIM4YHbIMHA
UCTOYHMKAMU HWHGPOpPMALMKM 10 XUMHHM (HAYYHO-TIONYJISIpHAS JIMTEpaTypa,
CIIOBapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C OIMOPOM Ha alTOPUTM: YMEHUE
OOBEKTHBHO OILICHUBaTh HMH(OpMAIMIO O BEIIECTBAX, HMX MPEBpAICHUSIX U
IMPAKTUYICCKOM NPUMCHCHHHU.

TpeOGoBanusi K NpeAMeTHBIM pe3yJIbTaTaM OCBOCHHMS Y4eOHOro nmpeaMera « XUMHSDY,
pacnpeaeaeHHbIe 110 T0AaM 00y4eHHUs

Pe3ynbratel o rogam GopMyaupyroTcs M0 NPUHLHUIY 100aBJIE€HUS HOBBIX PE3YJIbTaTOB
OT ToJa K TOAYy, Y>K€ Ha3BaHHBIE B MPEIBIAYIIUX rofax MO3HMLMHU, KaK MPaBUIIO, TOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCA (PE3yJbTaThl OYEPEIHOr0 roja MO YMOJYAHUIO BKIIOYAIOT
pe3yabTaThl NPEBIAYIINX JIET).

8 KUIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHSATHUN: aTOM, MOJIEKYJa, XUMHUYECKHM
AJIEMEHT, TPOCTOE BEUIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOAHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTo 3JIEMEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJ, KHCIOTa, OCHOBaHHE, COJb, OJeKMPOOMPUYAMEIbHOCHb!, CTeNeHb OKHMCIEHHS,
XUMHYECKash peakiusi, KIacCu(pUKaIMs peakuil: peakiui COeAMHEHUs, PEaKIui Pa3IoXKeHUs,
peaxkuy 3aMelIeH s, peakliui 0OMeHa, IK30- U SHAOTEPMUUYECKUE PEAKIINH; Men1080t 3¢ggpexm
peakyuu, SAPO aToMa, OJIJIEKTPOHHBIA CJIOHW aroma, aTroMHas oOpOuTalb, paauyc aroma,
XUMHUYECKasl CBSI3b, MOJSIPHAS M HENOJIsIpHas KOBaJeHTHas CBS3b, MOHHAS CBS3b, MOH, KaTHOH,
aHHOH, pacTBOP, MaccoBast JOJIs BelecTBa (MPOLIEHTHAsI KOHIIEHTPALUs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. M. 1) U MpUMEHATh

! 3neck n manee KypcuBOM 0603HAYAIOTCS INIAHAPYEMBIE TIPEAMETHBIE PE3YIIBTATHI, KOTOPBIE MOTYT OBITH
MOTEHIMAIBHO TOCTUTHYTHI oOydatormmMcs ¢ 311P, Ho He ABNSAIOTCS 0043aTeNbHBIMU.



9TU MOHATHUS IIPU ONHCAHUM BEIIECTB M UX MIPEBPAILCHMII;

UCIIOJIb30BAaTh XMMHUYECKYH) CHMBOJIMKY JIJIi  COCTaBJICHHS (OPMYJ  BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIui, 3JIeKTPOHHOT0 OanaHca;

OMpENEIATh BAJIGHTHOCTh ATOMOB 3JJIEMEHTOB B OHHApHBIX COEIUWHEHUSX; CTEIEHb
OKHUCJICHHS 3JIEMEHTOB B OWHApHBIX COCIUHEHHUSX C OMOpPOW Ha OMpeieNieHUs, B TOM YHCIe
CTPYKTYPUPOBAHHBIC, MPUHAIICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIacCy COEIUHEHUU 10
dbopMynaM; BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAsI U MOHHAs) B HEOPTAaHUYECKUX COCAMHEHUSIX;

MMETh MPEACTaBICHUE O CHUCTEME XUMHUYECKUX 3HAHHUM, YMETh C MOMOIIBIO YUUTEIS
MPUMEHATh CUCTEMY XMMHUUYECKHX 3HAHWM, JUIsl YCTAHOBJIEHUS! B3aUMOCBSI3M MEKY W3yYEHHBIM
MaTepuajioM W TpH TOJYyYCHUM HOBBIX 3HAHWHA, a TakkKe NIpu paboTe C HCTOYHHKAMH
xumudeckor uHopmarmu. OpUEeHTUPOBATHCS B MOHATHUSX U ONEPUPOBATH MMU Ha 0a30BOM
YPOBHE, MPUMEHSTH TPU BHIMIOTHCHUH YUCOHBIX 33IaHUN U PEIICHUH PACUETHBIX 337a4 ¢ OTIOPO
Ha aJNTrOpUTM Y4eOHBIX JCHCTBHI H3Y4YEHHBIE 3aKOHBI U TEOPHH: 3aKOH COXPAHEHUS MAacChl,
ITepuonnueckuii 3akon [{.M. MeHnneneeBa, 3akon nocmosincmea cocmaeda, 3aKOH ABOraapo;
aTOMHO-MOJIeKyJisipHast Teopus. COOTHOCHTH OOO3HAUYEHHUS, KOTOpbIE HMMEIOTCS B Tabmuie
«llepuogmueckass cucrema xumMuueckux odnemMeHtoB J[. 1. MenaeneeBay ¢ 4YHCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjapa, oOiiee
YHUCJIO JIEKTPOHOB U PACHpe/IeNICHUE UX TI0 3JICKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHUE AJIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA; XUMHUYECKHE
peakuuu (10 YMCIY M COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3 dekTy, 1o
M3MEHEHUIO CTENIEHH OKUCICHHSI XUMUYECKHUX AJIEMEHTOB) C ONOPOI Ha CXEMBI;

XapakTepU30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB PA3ITHUUYHBIX
KJIAaCCOB, MOATBEPK/as OMUCAHUE MPUMEpPAMU MOJEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOLUX
XUMUYECKHUX PEAKLUN ¢ OIIOPOM Ha CXEMBI;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHUS;
BO3MOXKHOCTH TIPOTEKAHUs XWMHUUYECKHX TMPEBpAICHUN B pa3IUYHBIX YCIOBHSIX TIOCIE
MPeBApPUTENHLHOTO O0CYXACHUS C TIEIaroroM;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JIOJTIF0 XMMHYECKOTO dJIeMeHTa 1o (hopMylie COeTUHEHUS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHUECKOW PEAKIMK C OMIOPOM Ha aJTOpPUTM;

MIPUMEHATh OCHOBHBIE OIEPALMUA MBICIUTEIBHON JEATEIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHeHHEe, 0000IICHWE, cHUCTeMaTH3alus, KiIacCU(pUKAIMsA, BBISIBJICHUE  MPUYMHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIsl U3yUYEHUsI CBOMCTB BELIECTB U XUMHUECKUX PEAKIUI; €CTEeCTBEHHO-
Hay4HbIE METOJbI TO3HAHUS — HaONIOJCHUE, H3MEpPEHHE, MOJCIMPOBAHUE, HKCIICPUMEHT
(peanvhblll U MblCIeHHbI) TIOJ PYKOBOJICTBOM I€arora,

CJIeIoBaTh TpaBWJaM  TOJB30BAHUS XUMHUYECKOM TOCyIOW u  J1abopaToOpHBIM
o0opymoBaHHEeM, a Takke IMpaBWiIaM OOpalleHus C BelleCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHA TIO0 BBIOJTHEHUIO JTA0OPATOPHBIX XHMHYECKHUX OIBITOB IO TIOJYYCHHIO U
CcOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PAaCTBOPOB C
onpeAes€HHON MacCOBOM JOJIEM pPacTBOPEHHOrO BENIECTBA; IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
MHAMKATOPOB (1akmyc, ¢heHondTarert, METHIOPAHXK U JIp.), HOATBEPKIAOIINX KaueCTBEHHbII
COCTaB HEOPraHWYECKUX BEIIEeCTB (KAUYECTBEHHBIC PEAKIMM HAa HOHBI) IOJ PYKOBOJICTBOM
nejarora.

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSTHI: XMMHYECKUN 3IIEMEHT, aToM,
MOJIEKYyJIa, HWOH, KaTHOH, aHHMOH, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas peakiusi, XUMHUYECKas CBS3b,
menio8ot 2¢hghexm peaxyuu,MOib, MOJSIPHBIN 00BEM, paCTBOP; AIEKTPOJIUTHI, HEAIEKTPOIUTHL,
DIIEKTPOJIUTUYECKAS] JTUCCOLMAIMS, PEaKIUd HOHHOTO OOMEHa, KaTaluu3aTop, Xumuuyeckoe



pasHogecue, obpamumvle U Heobpamumwvle peakyuy, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIMS,
aM(pOTepHOCTb, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaInYecKas
pEIIETKA, KOoppo3us Memannios, CHIAGbl, CKOPOCMb XUMUYECKOU peaxyuu, TpeneabHO
nonyctumas konnentparus (I1JIK) Bemectra;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH (CM. 1. 1) U MIPUMEHSITH
3THU MOHATUS IIPU ONUCAHUM BEIIECTB U UX MIPEBPAICHMUII;

MCIOJIb30BATh 3HAKU U CHMBOJIBI JIJIs1 (PUKCAIIMU PE3YIbTaTOB HAOIIOCHHI, COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUM XHWMHUYECKUX pEaKIUil, 3amucu JaHHBIX YCIOBHH 3ajad.
Hcnonw3oBate 00o03HaueHus, wumeronmecs B [lepuoguveckold cucteme U  Tabmuie
PacTBOPUMOCTH KUCJIOT, OCHOBAHMI U COJIEH B BOJIE JUIsl BBINIOJHEHUS 3a1aHH.

ONPEIEIATh BAJICHTHOCTh M CTENEHb OKUCJICHHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
pPa3IMYHOr0 COCTaBa; MPUHAIICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCY COEIMHEHMH C
OTMOpON Ha ONpe/eNieHHs, B TOM YHCIE CTPYKTYpUPOBAHHBIC; BUJIBI XUMHUYECKOW CBSI3U
(koBasleHTHAsi, MOHHAs, METa/NIMYecKas) B HEOPraHMYECKHX COEIMHEHUSX; 3aps] HOHA IO
XUMHUUYECKON (opmyre; XapakTep Cpelapl B BOIHBIX pPAcTBOpax KHUCIOT U UIEJIOYEH, mun
KPUCMAIUYECKOU PeueémKU KOHKPEMHO20 8eujecmed;

packpsiBaTh cMbica [leprnoanueckoro 3akona (.M. MeHneneeBa u JEMOHCTPUPOBATH €0
MOHMMAaHUE: ONuUcvLl8ams U xapakmepusoéams Tadnuunyio (opmy Ilepuoanueckoil cuctemsl
XUMHUYECKHX JJICMCHTOB: pa3liidaTh TMOHATHS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «noOodHast
noarpynna (b-rpymma)», manble U OONbLINE MEPHOIBL;, coomHocumb 0003HAYCHHsS, KOTOPHIE
UMEIOTCS B MEPUOJMYECKON Tabivle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsl siipa, o0Iee YUCIIO IEKTPOHOB U paclpeesieHue ux
[0 JJIGKTPOHHBIM CIIOSIM); 00BACHAMbL OOIMEe 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCIMHEHHH B MpeAesiax MajiblX [IEPUOIOB U ITIaBHBIX MOATPYIIIL C
YYETOM CTPOEHHS UX ATOMOB;

KJIacCU(PUIIUPOBATh XMMHUYECKHE DIIEMEHTHI, HEOPraHMYECKHE BEILIECTBA; XMMHUYECKUE
peakuuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
M3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX AJIEMEHTOB) C OTIOPO HA CXEMBI;

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME U CTICIIM(PUIECKHNE XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIAsi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA C OTIOPOM HA CXEMBI;

COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOW HUCCOLMALMN KHUCIOT, LIENOYEH U COJIeH;
MOJIHBIE M COKpAIIEHHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHa; ypaBHEHHUS peakuui,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHU Pa3IU4YHBIX
KJIaCCOB;

pacKpbIBaTh CYHIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS; BO3MOXKHOCTH
MPOTEKaHUs XMMHUECKUX MPEBpaIlleHUi TI0cTe MPeABapUTEIHHOI0 00CYKIEHUS C IEeJaroroM;

BBIYUCIISITH OTHOCUTENbHYIO MOJEKYISIPHYIO U MOJSIPHYIHO MAacChl BEILIECTB; MAacCOBYIO
JIOJII0 XMMHYECKOT'0 3JIeMeHTa 1o (GopMyJie COETUHEHHS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIMK C OMOPOM Ha alTrOpPUTM;

clieoBaTh MpaBUiaM  TOJb30BAHUS XUMHUYECKOW TMOCYAOW U JabOpaTopHBIM
o0opymoBaHueM, a Takke TMpaBWIaM OOpalleHusl C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHA TI0 BBITOJTHEHUIO JTA0OPATOPHBIX XMMHYECKHUX OIBITOB MO TIOJYYCHHIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MIPOBOAUTH PEAKIIMU, MOJITBEPXKJAIOLINE KaYeCTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OIBITHBIM MYTEM XJIOPHI- OpOMUI-, HOAMI-, KapOoHaT-, docdar-, cummkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;



IPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON AEATEIIBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 0000IIECHNE, CUCTEMATHU3AINIO, BBISBICHUE MPUYMHHO-CIICACTBEHHBIX CBS3CH — JUIA
U3y4YEeHUs] CBOMCTB BEILECTB M XUMHUYECKUX PEAKLH; €CTECTBEHHO-HAyYHbIE METO/bI TO3HAHUS —
HaOJII0ICHNE, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBIN).



COJEPKXAHUE OBYYEHMUSI

3nece W janee  KypcuBOM OOO3HA4YE€Hbl TEMbl, M3YyYE€HUE KOTOPBIX IIPOBOAUTCA B
O3HAaKOMUTENIBHOM IulaHe. [lemaror caMOCTOSTENBHO ONpENensiecT O00beM H3y4aeMoro
Mmarepuarna.

8 KNACC

MNepBoHayanbHble XMMUUYECKUE NOHATUA

MpeameTt Xxumuun. Posab xumuu 8 M U3HU 4Yesnoseka?. Tena u BeuecTtsa. Pusmueckme
CBOMCTBA BELLECTB. ArperatHoe COCTOAHWE BELWECTB. XUMUSA 8 cUCmeMe HayK. YncTble BelecTsa
n cmecn. Cnocobbl pasgeneHuna cmecen. MNMpasuna 6e3onacHoro obpaleHMs ¢ BELWECTBaMn U
NabopatopHbiM 0bopyaoBaHuem. lToHaAMuUe o Memooax NO3HAHUSA 8 XUMUU.

ATOMbl U MONEKY/bl. XMMUYECKME 3/1IEMEHTbl. 3HaKM (CMMBO/IbI) XMMMUYECKUX
anemeHToB. OTHOCMTENIbHAsE aTOMHasA Mmacca. [pocTble U C/OXHble BewecTBa. ATOMHO-
MOJIEKYNIAPHOE YUYEHME.

Xvmuuyeckaa d¢opmyna. BaneHTHOCTb aTOMOB XMMMYECKMX 3/IEMEHTOB. 30KOH
nocmosaHcmea cocmasa eeujecms. OTHOCUTE/NIbHAA MOJIeKynsipHaa macca. Maccosasa [ons
XMMMYECKOro 3/1IEMEHTa B COEAUHEHUN.

dur3nyeckne U XMMHYEeCKne ABNeHUA. XMMUYecKana peakuma. MPU3HaAKKU XMMUYECKUX
peakumnit. YpaBHEHMA XMMMYECKUX peaKkumit. 3aKOH COXPaAHEeHMA MacCbl BeLLecTB.
Knaccndumkaumsa XuMmunyecknx peakum (coegmHeHns, pasnoxKeHus, 3amelleHns, obmeHa).

XUMUWYECKUIA IKCNEPUMEHT: 3HAKOMCTBO C XMMMYECKOW NOCcyaoM, ¢ npaBunamum paboTbl B
nabopatopum u npuémamm obpaweHns ¢ nabopaTopHbiIM 0060pPYyAOBaHMEM; W3yYEHUE WU
onucaHue GU3NYEeCKMX CBOMCTB 06pa3L0B HeOpraHMYeCcKUx Belects; HabaogeHne GUNYECKNX
(nnaBneHue BOCKa, TasHWE NbAa, PAaCTMPaAHUE caxapa B CTYMNKe, KUMEeHMe U KOHAeHcauma Boabl) U
XMMUWYECKMX (ropeHue cBeuu, NPOKa/sMBaHWE MeOHOM MPOBOJIOKWU, B3aMMOAENCTBME Mena C
KUCNOTOM) ABNEHWUM, HabnloaeHWe U onucaHue MPU3HAKOB MPOTEKAHMA XMMUYECKUX pPeakuumi
(pasnoxkeHne caxapa, B3aMMOAEMNCTBME CEPHOM KUCIOTbl C XN0pUMAOM bapua, pasnoxeHue
rmgpokecmaa meam (ll) npu HarpeBaHWW, B3aMMOAEMNCTBME Kefne3a C PacTBOPOM COAM Meam
(1));u3y4eHne cnocoboB pasgeneHnss cmecer (C  NOmMoLbO MarHuTta, OUALTPOBaHUE,
BbiMapMBaHMe, AUCTUANAUMA, XpomaTorpadus), npoBedeHMEe OYMUCTKM MNOBAPEHHOW COMU;
HabnlogeHMe U onucaHWe pesynbTaToB MNPOBEAEHMA OMbiTa, WANOCTPUPYIOLLEro 3aKoH
COXpPaHeHWUs MacCbl; CO34aHNe MoAeNelt MONEKYA (LUapoCTEPKHEBDIX).

Ba)KHeliluMe npeacTaBUTENIN HEOPraHUYECKUX BEeLLecTB

Bo3ayx — cmecb rasos. CocTaB Bo3ayxa. Kucnopog — 3fieMeHT M NPOCTOE BELLECTBO.
HaxoxaeHune Kucnopoga B npupoae, GuUsnMyeckme n XMmuyeckme CBOMCTBa. Peakuumn ropeHms
NPOCTbIX M CNOXHbIX BewectB. Cnocobbl MonyyeHMA Kucnopoga B nabopatopumn u
npomeliwneHHocmu. NMpumeHeHne Knucnopoga. NMoHATHe 06 okecmuaax. KpyroBopoT Knucnopoga B
npupoge. O30H — anA0MpPOonHAs MOOUGUKAYUA KUC0POOd.

Tennosoli agppekm xumuyeckoli peakuyuu, MepMOXUMUYECKUe YPABHEHUS, 3K30- W
3HAOTEPMMYECKME peakuuu. Tonaugo: y2071b6 U MemaH. 3azpA3HeHue 8030yxa, ycusneHue
MapHUK0B020 3(hheKma, paspyuieHue 030HO8020 C/10A.

Bogopos — anemeHT M npocToe BewecTBo. HaxoxaeHwe Boaopoda B nNpupoae,
dU3NYEeCKME U XMMUYECKMEe CBOWCTBA (Ha npumepe B3aMMOLENCTBUA C HEMeTalNaMu U

2 311ech ¥ Jaee KypcuBOM 0003HAYEHBI TEMBI, H3ydEHHE KOTOPHIX MPOBOINTCS B O3HAKOMHTEIBHOM ILIAHE.
[legaror caMoCTOATENBEHO ONpeAeIsieT 00hEM H3ydaeMoro MaTepHrana.



OKCUMAAMW METANNOB), NPUMEHEHUNE, crnocobbl noayyeHuA. NOHATUE O KUCNOTAxX U CONAX.

Konnuectso BewectBa. Monb. MonspHaa macca. 3akoH Asoragpo. MonsapHbii 06bém
razoB. PacueTbl No xumuyeckoir dopmysne. PacyeTbl MaccoBOM A0AN XMMWYECKOTro 31eMeHTa B
COeAMHEHMN, KONIMYECTBa BELLECTBA, MOAPHON MACCbl, MONAPHOrO obbema rasos. Pacuétbl no
XUMMUYECKMM YPaBHEHUAM.

dusuyeckue csolicmea 800bl. Boga. Ee cocTtaB, cTpoeHWe W Mosekyabl. Boda Kak
pacmeopumesb. PacTBopbl. [ToHAMUE O HACbIWEHHbIX U HeHACbIWeHHbIX pacmeopax. [ToHamue
pacmeopumocmu eewjecms 8 sode. PacyeT MaccoBOM [0/1M BeLLEeCTBa B pacTBope (NPoueHTHan
KOHUeHTpauus). MaccoBaa [0nA BellecTBa B pactBope. XumuyeckKue ceolicmea 800bl
(paznoxceHue, peakuuu C Hampuem, OKCUOOM Kanabyus, okcudom cepwl (IV) peakyuu c
mMemanaamu, KUuC/0MHbLIMU U OCHOBHbIMU OKcuoamu). [loHamue 06 ocHosaHusax. Posb
pacmeopos 8 rnpupode U 8 XU3HU 4YesnoseKa. Kpyzosopom 800 6 npupode. 3arpszHeHue
NpUpPogHbIX BoA. OXpaHa U OYMCTKA NPUPOAHbIX BOA.

BakHeWlwmMe Knaccbl HEOPraHMYeCcKUX coeguHeHui. Knaccudumkauma HeopraHUYecKux
coeguMHeHnn. OKcuabl: COCTaB, KaaccuduKauma (KUCNOTHble, OCHOBHble, amgomepHsie,
Hecosneobpasyrowue - Ha npumepe okcuoa yenepooda (Il) u okcuda azoma (1)), HomeHKknamypa.
[MonyyeHue U XWMWUYECKME CBOMCTBA OKCMAOB (B3aMMOAENCTBME C BOAOM, KUCAOTaMM,
wenoyamm). OcHoBaHuMA. KnaccudumKauma OCHOBaHWUI: LWENOYM U HEPACTBOPMMbIE OCHOBAHMUA.
HomeHKknaTypa OCHOBaHUMN. ®dusnyeckme M XMMUYECKME  CBOMCTBA  OCHOBaHUM
(B3anmopaencTeMe C OKCMAAMU HEMETANNIOB, KUCNOTaMWU, conamm). lonyyeHue ocHo8aHU(.

KucnoTtbl: coctas, KnaccudpuKauma, HOMEHKNATYPa, GU3NYECKME N XMMUYECKME CBOICTBA
(B3auMmopencTBMe C MeTanNaMmn, OCHOBHbIMU OKCUMAAMU, OCHOBAHUAMM, CONAMM, HA NpUMepe
CONIAHOM M CEePHOM KUCNOT), crnocobsl nonyvyeHuA. Pag aktmsHocTM meTannos H. H. bekeTosa.
Conn (cpeaHune): HOMEHKnaTypa conewn, crnocobbl noay4eHus, B3aUMOAEWNCTBME CONen C
MeTan1aMu, KUCNOTaMM, LLLENOYAMMU U CONAMM, MPUMEHEHME.

MoHATME 06 amdoTeEPHBIX TMAPOKCMAAX (Ha NpUMepe LMHKa U aaAMUHUA): XUuMUuYecKue
ceolicmea (83aumodelicmsue € KUCAOMAMU U WEA04YAMU, PA3/I0OHeHUe npu Ha2pesaHuu) u
nonyyeHue.

leHeTMYecKan CBA3b MeXAY KNacCamMu HEeOpraHUYecKUX COoeauHeHun. MeHeTuyeckue
pAabl.

XMMUYECKUIA IKCNEPUMEHT: Ka4yeCTBEHHOE onpeaeneHne cogepKaHus Kucnopoaa B
BO34yXe; NONyYEeHNE U U3yYeHUe CBOMCTB KNC0pPOoAa; HabaoaeHne B3aMMOLENCTBUA BELLECTB
C KNCNIOPOAOM U YCNOBUA BO3HUKHOBEHUA M NpPeKpaLLeHna ropeHma (noxapa); 03HaKoMNeHue
c obpasuamm OKCMAOB M ONMUCAHME UX CBOMCTB; MOJSlyYeHME M M3y4eHue CBOMCTB BOAOPOAA
(ropeHue); HabnioaeHne o06pasyoB  BewectB KoOAMYecTBOM 1 Monb;  mccnegoBaHue
ocobeHHOCTel pacTBOPEHUA BeLWEeCcTB C pPas/IMYHON PaCcTBOPUMOCTbIO; MPUroTOBAEHME
pacTBOpPOB C OnpenenéHHOM MacCcoBOM [0/iell pacTBOPEHHOrO BeLLeCTBa; B3auMoaencTaume
BOAbl C MeTa/laMW (HaTpMem U Kanbuuem) (BOSMOXKHO MCNO/Ib30BaHME BUAEOMATEPUANOB);
onpeaeneHne pacTBOpPOB KUCAOT M LeNoYer C MOMOLLbI WMHAMKATOPOB; MUCC/efoBaHue
06pa3L0B HEOPraHMYECKUX BELLECTB Pas3/IMYHbIX KNAccoB; HabaogeHNe U3MEHEHUA OKPaCKM
WHOMKATOPOB B PAacTBOpPax KUCNOT U LLENOYEl; U3ydyeHne B3aumogmencTeua okemaa meau(ll) ¢
pPacTBOPOM CEPHOM KWUCNOTbl, KUCNOT C MEeTaNNamMM, PeakUUin HenTpanusaumu; nonyvyeHue
HepacTBOPMMbIX OCHOBaHMWM, BbITECHEHME OAHOTO MeTanna APYrMM M3 pacTBopa CoAu;
peweHne 3KCNepuMeHTaNbHbIX 33adady Mo Teme «Ba)kHeMluMe Knaccbl HeopraHUYecKux
CoOeUHEHNN».

Mepuoaunuecknii 3akoH u Nepuoguueckasa cuctema



Xumuuyeckux anemeHTtos 1. U. MeHgeneeBa. CTpoeHne aTomoB. XummnyecKan CBA3b.

OKUCAUTENbHO-BOCCTaHOBUTE/IbHbIE peaKkuumn

MepBble MOMNbITKM KAACCUPUKALMM XUMUYECKMX 3SneMeHTOB. [loHATME O rpynnax
CXOAHbIX 3/IEMEHTOB (LLe/I04HbIE U LWeI0YHO3EeME/IbHblE METaN/Ibl, FaNoreHbl, UHEPTHbIE rasbl).
SnemeHmsbl, Komopble 0bpazyrom amgpomepHsie OKCUObl U 2UOPOKCUObI.

Mepunoanyecknit  3akoH. [Mepuogmyeckaa  CUCTEMA  XMMMUYECKUX  I1EMEHTOB
0. N. Mengeneesa. KopoTkonepuogHaa W  OsauHHonepuodHas ¢opmbl  [lepnoanyeckoi
CUCTEMbI XMMUYECKNX anemeHToB [1. . MeHaeneesa. MNepunoapbl n rpynnbl. PU3nyeckunii cmbicn
nopsaAKOBOro HOMepa, HOMepPOB NMepPMoAa M rPYNMbl 31EMEHTA.

CrtpoeHne atomoB. CocTaB aTOMHbIX fAaep. M3omonsl. I3nekTpoHbl. CTpoeHue
3NEeKTPOHHbIX 060/104eK aTOMOB NepBbix 20 XMMUYECKMX 31eMeHTOB Meprnogmyeckon cuctemol
O.WN. MeHgeneeBa. XapaKTepUCTUKA XUMMUYECKOrO 3/1eMeHTa MO ero MNOJMIOXKEHUI B
Mepuogmnueckon cucreme 4. U. MeHaeneesa.

3aKoHOMepHOCMU U3MeHeHUA ceolcme 371emMeHMo8 MasbiX Mepuodos8 U 2/a8HbIX
nodapynmn, 8 3a8UCUMOCMU OM AMOMHO20 (nopsdKkosozo) Homepa 3HavyeHue [lepuoduyeckoeo
3aKkoHa U [lepuoduyeckoll cucmemsl XUMUYECKUX 31eMeHmo8 014 passumus HAyKu Uu
npakmuku. 4. Y. MeHOenees — y4éHblll U 2paiOaHUH.

Xvmunyeckasn CBA3b. KoBaneHTHas (nonapHan 7 HenonapHas) CBA3b.
SnekmpoompuyamesibHOCMb AMOMO8 XUMUYECKUX 3n1emeHmos. NoHHanA cBA3b.

CtreneHb okucneHns. OKUCANTENbHO-BOCCTAHOBUTENbHbIE  peaKkuuu. [lpoueccol
OKUCNEHMA N BOCCTAHOBAEHUA. OKUCAUTENN U BOCCTAHOBUTENN.

XMMWYECKUIA 3KCNEPMMEHT: M3y4yeHWe 06pasLoB BELLECTB METAN/IOB U HEMETA/NNOB;
B3aMMOAENCTBUE TMAPOKCMAA LMHKA C PacTBOPAMU KMUCIOT U LLENOYEN; NPOBEAEHNE OMbITOB,
UNNIOCTPUPYIOLWMX MPUMEPbI OKUC/IUTENBHO-BOCCTAaHOBUTE/IbHbIX PEaKUM (ropeHne, peakuumm
pa3NoXKeHua, CoeanHEHNS).

MexXnpeameTHble CBA3N

Peannsaumna mexknpegmeTHbIX CBA3EN NPU U3YYEHUU XMMUU B 8 KNacce oCyL,ecTBAAETCA
yepes NCNOAb30BaHME KaK 0OLWMX eCTECTBEHHO-HAYUYHbIX MOHATUM, TaK U NOHATUN, ABASIOLLNXCA
CUCTEMHbBIMU ANA OTAENbHbIX NPeAMETOB ECTECTBEHHO-HAYYHOTO LMKAA.

Ob6uimMe ecTecTBEHHO-Hay4YHble TMOHATUA: Hay4dHbIM ¢aKT, rMnoTtesa, Teopus, 3aKOH,
aHanu3,  CUHTES, KnaccnpumKaums, NepmoanyHoCTb, HabnoaeHWe,  3KCNMEPUMEHT,
MOAENNPOBaHNE, U3MEPEHNE, MOAENb, ABNEHMUE.

®dunsunKa: maTepus, aToMm, O3JIEKTPOH, MPOTOH, HENTPOH, WOH, HYKAWA, W30TOMbl,
PaAMOaKTUBHOCTb, MOJIEKY/NA, 3/NEKTPUYECKUI 3apsad, BELecTBO, Teno, 06bEém, arperaTtHoe
COCTOAHME BellecTBa, ra3, pU3nYeckme BeINYUHbI, eANHULbI N3MEPEHUA, KOCMOC, NAaHeThl,
3Bé3abl, ConHue.

Buonorua: potocuHTEs, AbiXaHUe, buochepa.

leorpadua: atmocdepa, ruapocdepa, MMHepanbl, roOpHble MNOPOAbl, NOJE3HblE
MCKoMaemble, TON/INBO, BOAHbIE PECYPChI.

9 KNIACC

BeliecTBO U XMMUUECKan peaKkuuma

Mepuvoaunyecknin  3akoH.  lNepuoguyeckaa  cUCTEMA  XMMUYECKUX  3/IEMEHTOB
O. N. MeHgeneesa. CTpoeHWe aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHWW CBOMCTB XMMMYECKUX
3N1EeMEHTOB MepBblX TPEX MNepuoaoB, KanuA, KanbUMA U UX COEAMHEHWA B COOTBETCTBUWU C
NONIOXKEHNEM 3/1eMEHTOB B [lepnoamyeckon cucteme n CTPOEHMEM UX aTOMOB.

CTpoeHue BewecTBa: BMAbl XMMWYECKOW CBA3U. TUMbl KPUCTA/ZIMYECKUX PELLETOK,



3a8ucumocms ceolicme gew,ecmea om murna Kpucmasaudyeckol pewémku u suda xumu4yeckoli
ceAsu.

Knaccudmkauma m HOMEHKNATypa HEOPraHWYECKUX BELWECTB (MeXayHapoaHaa u
TPUBMANbHAA). XMMWYECKME CBOWMCTBA BELWLECTB, OTHOCAWMXCA K Pas/IMYHbIM Kjaaccam
HEOPraHNYeCcKMX COegMHEHNN, TEHETUYECKAA CBA3b HEOPraHMYECKUX BELLLECTB.

KnaccupuKauma XMMmn4ecknx peakumuii no pasiMyHbiM NpusHakam (o 4mcny u coctaBy
YYaCTBYHOLWMX B pPeaKkuMn Belects, No TensoBomy 3¢deKTy, no M3MeHEeHUI0 CcTeneHemn
OKMCNEHUSA XMMWYECKUX 3/IEMEHTOB, N0 06pamumMocmu, o yyacmuro Kamanu3amopd). K3o-
W SHAO0TEPMUYECKUNE pPeaKkLn. TepMoxumuyecKue ypasHeHUs.

lMoHsmue o0 cKopocmu xumudeckol peaxkuuu. [loHsmue 06 obpamumeix U
Heobpamumelx XUMUYECKUX peakyusax. [ToHAmue o 20MO2eHHbIX U 2emepo2eHHbIX PeaKkyusXx.
MoHAMue o xumuvecKkom pasHosecuu. CmeweHUe XUMu4yecko2o pasHosecus. Pakmopel,
8/1UAKOWUE HO CKOPOCMb XUMUYECKOoU peakyuu u rnosoxeHue XumMmu4ecKko2o pagHo8ecus.

OKMCANTENIbHO-BOCCTAHOBUTE/IbHBIE PEAKLMKN, 3/IEKTPOHHbIA 6anaHC OKUCAUTENbHO-
BOCCTAaHOBUTENIbHON peaKkuuun. CocTaBieHMe YPaBHEHWIN OKUCAUTENIbHO-BOCCTAHOBUTE/bHbIX
peakLMi C UCNONb30BAaHNMEM METOAA 3/IEKTPOHHOTO 6anaHca.

Teopusa  3NEKTPONIUTUYECKON  AMCCOLMALMU.  DNEKTPONUTMYECKAa  AMccouMaumA.
INEKTPOAUTbI U HEINEKTPOAUTbI. KaTWMOHbI, aHMOHbI. MexaHusm duccoyuayuu sewecms ¢
Pa3nuYHLIMU 8udamu xumu4veckol ceasu. lMoHAmue o cmeneHu duccoyuayuu. CunbHble M
cnabble 3N1eKTPONUTLI.

Peakuymn MoHHOro obmeHa. Yc10BMA NPOTEKAHMUA PeaKUUin MOHHOrOo obMeHa A0 KOHLa.
MoNHble M COKPAWEHHbIE WOHHbIE YPABHEHWUA peakuMh. XMMWYECKMEe CBOWMCTBA KWUCAOT,
OCHOBAHWM U cofeit B CBeTe NpeACTaBNeHU 06 aneKTpoauTuyeckon auccoumaumn. Cpepaa
pacTBopa. KauyecTBeHHble peakuMM Ha KATMOHbl W AHWOHLI: xaopua-, bpomua-, voava-,
cynbdaTt-, KapboHaT-, cunukaT-, docdaT- aHWOHbI; FMAPOKCUA-UOHbI; KAaTUOHblI aMMOHMUSA,
MarHus, KanbLua, antoMUHKUA, Xenesa (2+) u (3+), meam (2+), UMHKA, NpuUCyTCTBylOWME B
BOZHbIX pacTBOpax.

XMMUWYECKMIA IKCNEPUMEHT: O3HAKOMJIEHME C MOLENAMU KPUCTANNIMYECKMX PELIETOK
HEOPraHUYECKUX BELLECTB — METa/IIOB U HEMETANNOB (rpadurTa M aiMasa), COMKHbIX BELLECTB
(xnopuaa HaTpwmAa); nccnepoBaHMe 3aBUCMMOCTM CKOPOCTM XMMUYECKOM peakumm oT BO34ENCTBUA
pa3/IMyYHbIX (GAKTOPOB; WMCCNef0BaHME 3NEKTPONPOBOAHOCTM PACTBOPOB BELLECTB, Mpouecca
AMccoumaLMm  KUCNOT, LWenoYyen M conert (BO3MOXKHO MCMONb30BaHME BUAEOMATEpPMANoB);
npoBegeHne OMbITOB, WAMIOCTPUPYIOWMX MPU3HAKM MPOTEKAHUA peakunin MOHHOro obmeHa
(obpasoBaHMe ocagKa, BblaeneHuve rasa, obpasoBaHWe BOAbl); OMbITOB, WANOCTPUPYIOLLUX
NPUMepbl  OKUCAUTENIbHO-BOCCTAHOBUTE/IbHBIX pPeaKUMin (fropeHue, peakumMn pasfoXKeHus,
CoeAHeHMA); pacno3HaBaHWEe HEOPraHMYECKUX BELLECTB C NMOMOLLbI KauyeCTBEHHbIX pPeaKuuii
Ha MOHbI; pelleHne SKCNepMMEHTaIbHbIX 3a4au.

Hemetannbl u ux coegmHeHunn

O6wan xapakTepuctuka ranoreHoB. OCOBEHHOCTM CTPOEHWA aTOMOB, XapaKTepHble
cteneHn okucneHma. CtpoeHue u du3nyeckme CBOWMCTBA NPOCTbIX BeLWecTB — rasioreHos.
XMMunyeckme CBOWMCTBA Ha Mpumepe Xxaopa (B3ammoaenctsme ¢ MeTaalaMW, HeMeTaalamMu —
BOZOPOAOM UM KUCAOPOJOM, weso4yamu). Xnoposogoposd. ConAaHas KUCNOTA, XMMUYECKUe
CBOWCTBa, rosy4yeHue, npumeHeHwe. Jelicmeue x7a0pa U X10pos8o0opodd HA OpeaHU3M
yesnoseka. BaxkHelwmne xnopnabl 1 UX HAXOXKAeHME B NpUpoe.

Ob6wan xapaktepuctmka 3snemeHToB VIA-rpynnbl. OcobeHHOCTM CTPOEHMA aToOMOB
KMCNOpOAa M cepbl. XapaKTepHble CTENEHN OKUCAEHMUS.

CTpoeHne w ¢uM3MYeCcKMe CBOMCTBA MNPOCTbIX BELWLECTB — KWUC/IoOpoga W cepbl.



AnnoTponHble  MoAUOUKAUMKM  KMCAOpPOZA W cepbl. XWMMUYECKMEe  CBOWCTBA  Cepbl
(B3aMmopeincteMe c HemMemannaamu — BOAOPOAOM UM KUCNOPOAOM, METANNAMM,
KOHUEeHMpPUPOBAHHbIMU  a30mHol u cepHoli Kucnomamu). CepoBOAOPOA: CTPOEHMe,
dU3nYecKMe U XMMUYECcKMe CBOMCTBA (KMCNOTHbIE M BOCCTAHOBUTE/IbHbIE CBOMCTBA). OKcMAapbl
cepbl KaK NpeacTaBuUTeIN KMCAOTHbIX OKCMA0B. CepHaa KMCNoTa: pU3MYECKME U XMMUYECKUNE
ceonctBa (obwme u cneundudeckne). Conn cepHoOM KUCNOTbl, KayeCTBEHHaa peaKkuus Ha
cynbdaT-noH. CepHUCTAA KNCNOTA. XUMuYecKue peaKyuu, nexaujue 8 0CHo8e rnpomMblul1eHHO20
cnocoba nony4yeHus cepHol Kucaomel. HaxoxaeHue cepbl M €€ COoeAnHEHWI B npupoge.
MpumeHeHWe cepbl U ee coegUHEHN B ObITy M B MPOMbILWNEHHOCTU. XUMuYecKoe 3a2pA3HeHue
OKpyMcaroweli cpedbl COeOUHEeHUAMU cepbl (KuciiomHbie 000U, 3a2pA3HeHue 8030yxa U
80008M08), crnocobsbl e2o npedomepaujeHus.

Obuwan xapaktepucTuka anemeHToB VA-rpynnbl. OcO6eHHOCTU CTPOEHMA aTOMOB a30Ta
n docdopa, xapaKTepHble CTENEHUN OKUCIEHMA.

A30T, pacnpocTpaHeHne B npupoge, OU3NYECKME U XMMWYECKMe CBOMCTBA
(B3aMmopencTene ¢ MeTannamm U HemeTaalaMu - KUCAOPOAOM M Bogopoaom). Kpyrosopot
a3oTa B npupoge. AMMUaK: PU3MYECKME U XMMUYECKME CBOWMCTBA (OKUCNEHWE, OCHOBHbIE
CBOMCTBA BOAHOIO PacTBOpa), nosy4yeHuUe n npumeHeHne. Conm aMmoHuUA: cocTas, pusmnyeckme
M XMMUYECKMe CBOWCTBA (pa3fnoXKeHue, B3aMMOLENCTBME CO LWENOYAMMU), MPUMEHEHME.
KauecTBeHHana peaKuma Ha MOHbl aMMOHMA. A30THAA KUCNOTa, €€ PU3NYECKMe U XUMUYECKUNE
cBolicTBa (0bwme u cneunounyeckune), noayyeHue. HUTpaTbl (pasnoxeHune). A3oTucTasa KMCAOTa.
Mcnonb3oBaHMe HUTPATOB WM COJMEM aMMOHMA B KayeCcTBE MWHEpPAsbHbIX YA006peHNN.
Xumuueckoe 3aepsa3HeHUe OKpyxcarowel cpedsl coeOUHEHUAMU a3oma (KucaomHele 000U,
302pA3HeHUe 8030yxa, No4a8bl U 8000EMO8).

dochop, annomponHeie modugukayuu gocopa, GUINYECKME N XMMNYECKUE CBOMCTBA
(B3aumopgencTBMe C MeTanlaMW, HEMETANNAMU, KOHUEHMPUPOBAHHbIMU G30mMHOU u cepHoli
Kucnomamu). Okeung docdopa (V), optodocdopHas Kucnota: PpuUsMYecKUe U XMMUYEecKue
CBOWCTBA, Mnoay4yeHue. [loHamMue 0 MuHepanbHbiX ydobpeHusx: Humpamel u ¢ocgamel.
lMoHamue o KommneKcHobix yodobpeHusax. O6Was XapakTepucTuka snemeHtoB |IVA-rpynnbl.
Ocob6eHHOCTU CTPOEHMA aTOMOB Yr/iepofa U KPeMHUA. BaNeHTHOCTb M XapaKTepHble CTEMEHU
OKWUC/IeHMA aTOMOB Yyriepoga MW KpemMHusa. PacnpocTpaHeHue yrnepoga B npupoge,
XapaKTepHble CTeNeHM OKUC/IeHUA.

Yrnepoa, annotponHble moandukauum (rpadut, anmas), ¢pMsnYecKne n XMMUYeckue
CBOMCTBA  MPOCTbIX  Bewects  (B3aumopgencreme € MeTanlaMK,  HeMeTaNslaMu,
KOHUEHmMpUpPOoBAHHbIMU a30mHOU u cepHol Kucnomamu). Aacopbuma. KpyroBopoT yrnepoaa B
npupoae. Okcuabl yrnepoga, wx ¢U3MYECKME U XMMUYECKMEe CBOMCTBA, MNOAyYeHue
N NPpUMEHeHWe, AeNCTBME Ha OpraHM3M 4esnoBeKa. JKosozudeckue rnpobaemsi, C8A3AHHbIE C
oKcuoom yenepoda(lV);, eunomesa en0b6anbHO20 nomenaeHuUs KAUMama, MNapHUKossil
s¢hghekm. YronbHaa KMCNOTa U eé conun, nx G1Usnyeckme u XMMMUYecKkne CBOMCTBA, rnosay4yeHue U
npumeHeHue. KauecTBeHHaA peakLma Ha KapboHaT-noHbI. Mcnonb3oBaHne KapboHATOB B ObITy,
MeANUMHE, NPOMbILUNEHHOCTU U CEIbCKOM XO3AMNCTBE.

Obwue npeactaBneHna 06 OCOBEHHOCTAX COCTaBa W CTPOEHUA OPraHUYecKux
coefnHeHWN yrnepoaa (Ha npumepe meTaHa, 3TUAEHa, 3TAHO/A, YKCYCHOM KUCNOTbl. Mx cocmas
u xumuveckoe cmpoeHue. Knaccugpuxkayua opaaHudeckux seuwecms. MNoHaTUe o buonormyeckm
Ba)KHbIX BELLECTBAX: XWpax, Oenkax, yrneBogax — W UX POAN B XKU3HM YesoBeKa.
MamepuanbsHoe eQUHCMBO 0p2aHUYECKUX U HEeOp2aHUYECKUX coeOuHeHUl.

KpemHuit, ero ¢omsmnyeckme n XmMmnyeckme cBoicTBa (Ha npumepe B3aMMoOencTBuA C
MeTanlaMn U HeMeTannaMu), nosydeHue u npumeHeHune. CoeOUHEHUA KpeMHUA 8 npupooe.
Obwue npedcmasneHus 06 okcude KpemHuA(lV) u KpemHuesoli Kucsiome. CunukKamel,



¢husuyecKkue u xumuveckue ceolicmea, nosy4yeHue U npumeHeHue 8 bbimy, MPOMbIUIeHHOCMU
(8 meduyuHckol, 31eKmpoHHoU, cmpoumesnsHol u 0p.). BamHeliwue cmpoumenbHbie
Mamepuansi: KepamuKka, cmekno, uemeHm, 6emoH, rene3obemoH. pobaems! 6e30nacHo20
UCrnos6308aHUA CMPOUMEsbHbIX MAMEPUAN08 8 No8cedHe8HOU HU3HU.

XMMUYECKUA IKCNEPUMEHT: M3yvyeHMe 06pasLoB HeopraHMYeCcKUX BELLECTB, CBOMCTB
CO/IAHOM KUCNOTbl; NPOBEAEHME KAYECTBEHHbIX PeakuMi Ha X/J0puUA-WUOHbl U HabnoaeHue
NMPW3HAKOB WX MNPOTEKaHMA; OMbITbl, OTpaxkatowme OU3MYECKME U XMMMUYECKME CBOMCTBA
ranoreHoB U Ux coeguMHeHUN (BOSMOXKHO MCMO/b30BAaHNE BUAEOMATEPUANIOB); O3HAKOMIEHUNE
c obpasuamu xnopuaos (ranoreHMZoB); O3HaKOMIeHMe ¢ obpasuamu cepbl U eé
COeaANHEHUAMM (BO3MOXKHO WCMO/b30BaHWE BUAEOMATEPMAnoB); HabawgeHue npouecca
0obyrn1MBaHMA caxapa nog, AeNCTBMEM KOHLEHTPUPOBAHHOM CEPHOM KUCNOTbl; U3y4veHue
XMMMUYECKMX CBONCTB pa3baBNeHHOM CepHOM KMCNOTbI, NPOBEAEHNE KAYEeCTBEHHOM peaKLMn Ha
cynbdaT-MoH U HabnwgeHWe nNpusHaKa e€ NpPOTeKaHMUA; O3HaKomaeHWe ¢ GU3UYECKMMMU
ceBoiictBamM  asota, ¢ocdopa MU UX  COeAMHEHUN  (BOSMOMKHO  WCMOJIb30OBaHME
BUaeomaTepuanos), obpasuamm a3oTHbIX U GOChOPHbLIX YA0OpEeHUM; NosydeHne ammmnaka u
N3y4yeHWe ero CBOMCTB; NPOBeAEHNE KaYeCTBEHHbIX peaKumnii Ha MoH ammoHus U ¢ocdaT-uoH 1
M3y4yeHWe MNpPU3HAKOB WX MPOTEKaHMA, B3aMMOLENCTBME KOHUEHTPUPOBAHHOM a30THOM
KMCNOTbl C Meabto (BO3MOMHO WCMO/b30BaHWE BUAEOMATEPUANOB); M3yYeHMEe Mogenem
KPUCTaN/IMYECKMX PeWweEeToK anmasa, rpaduta; O3HaKOMIEeHMe C Npoueccom aacopbumm
PaCcTBOPEHHbIX BELLECTB aKTMBMPOBAHHbLIM YIIEM W YCTPOMCTBOM MPOTMBOrasa; noayyeHue
YINEKMCNOTO rasa M U3y4yeHue ero CBOMCTB; NPOBeAEHMEe KauyeCTBEHHbIX peakumil Ha KapboHaTt-
M CUIMKAT-UOHbI U U3yYeHMEe MPU3HAKOB MX MPOTEKaHMA; O3HAKOMAEHWEe C npoayKuuen
CUNMKATHOM MPOMbILIEHHOCTU; PELIEHNE IKCMEePUMEHTA/IbHbIX 33434 no Teme «BakHelwume
HEMETaN bl U UX COEAUHEHUAY.

MeTannbl U UX coeanHEHUA

Obwan XapaKTePUCTUKA XMMMUYECKMX I/1EMEHTOB — META/IZIOB HAa OCHOBAHWUU WX
nonoxexHuma B [lepMogMyeckon cucteme XumuUyecknx snemeHtos [. U. MeHaeneesa u
CTpoeHua aTomoB. CTpoeHMe meTannoB. MeTannmMyeckas CBA3b WM MeTanMyecKas
KpUCTananyeckan pellétka. DNeKTPOXMMMUYECKMIN paL HanpsXKeHnt meTtannos. dusnyeckmne u
XMMUYECKMEe CBOWCTBA MeTan/ioB (B3aMMOAENCTBME C KUC/IOPOAOM, BOAOM, KUC/IOTamu).
Obwue crnocobsbl nonayyeHUs memannos. [loHAMuUe O KOPpPO3UU Memassio8, OCHOBHbIE
crnocobbl 3auumsl Ux om Koppo3suu. Craasel (cmanb, YyeyH, OOPAMOMUHUL, GBPOH3a) U ux
npumeHeHue 8 6bimy U MPOMbIWAEHHOCMU.

LLleno4yHble meTannbl: NosioXKeHne B MNepnoanyeckor cMcTemMe XMMUYECKUX 3/1EMEHTOB
O. N. MeHpgeneeBa; cTpoeHne aTomoB. HaxoxkaeHuwe B npupoge. PUsnyeckme M xmmmyeckue
CBOWCTBA (Ha NpuMmepe HaTpua U Kanua). OKeuabl U rMAPOKCUAbl HaTPUA U Kanua. MpumeHeHne
LLLEeNNOYHbIX META/I/IOB N UX COEAUHEHUN.

LLlenoyHo3emenbHble MeTannbl MarHWM W KanbLMW: NonoxeHue B [epnoanyeckon
cucTeme XMMMUYeckux anemeHToB [. M. MeHaeneesa; CTPOEHWE UX aTOMOB; HAXOMAEHWe B
npupoae. Pnsnyeckme n XxMMmmMYeckne CBOMCTBA MarHMA U Kanbuma. BakHenwme coegmMHeHUs
Kanbuma (oKecua, rmapoKkeng, conmn). #écmrkocmes 80061 U criocobsl €€ ycmpaHeHUs.

AntoMUHMIA: nonoxeHne B [epuogMyeckon cucteme XMMUYECKUX 3nemeHToB [. WU.
MeHaeneesa; CTPOEHWE aTOMa; HaxoXKAeHue B npupoae. Pusnyeckme n XMmmnyeckme CBOMCTBa
aNtoMUHUA. AMdoTepHble CBOMCTBA OKCMAA U TMAPOKCUMAA a/IIOMUHUSA.

’eneso: nonoxeHue B [lepMoauYEcKOM CUCTEME  XMMMUYECKMX  3/IEMEHTOB
. . MeHgeneesa; CTpOeHMeE aTOMa; HaxoXaeHue B npupoge. Pusmyeckne M xmmumyeckue
CBOWCTBA Xenesa (B3aMmogenctesMe C MeTanslaMK, KucioTamum u consmu). OKcugbl,



ruapokcuabl u conu xkenesa(ll) n »kenesa(lll): coctas, cBolicTBa U MoayyeHue.

XMMUYECKMIA 3KCNEPUMEHT: O3HAKOMJIEHME C obpasuamu MeTassioB M CNAaBoB, WX
®M3MYECKMMM  CBOMCTBAMM; U3YYEHWE Pe3y/NbTaTOB KOPPO3UM METaNoB  (BO3MOMKHO
NCNoNb30BaHWE BUAEOMATEPMANOB), OCOBEHHOCTEN B3aMMOAENCTBMA OKCMAA Ka/ibLMA WU
HaTpuA CBOAOM (BO3MOXHO MCNONb30BaHWE BUAEOMATEPManoB); WUCCNeLOBaHME CBOWCTB
ECTKOW BOAbl; Npouecca ropeHMa Xenesa B Kucaopoge (BO3MOXKHO MCMO/b30BaHUE
BMAEOMATEPMANOB); MPU3HAKOB MPOTEKAHUA KAYeCTBEHHbIX pPeakuMih Ha WMOHbl (marHus,
KanbuuMA, antoMUHUA, UMHKa, Xenesa(ll) v xkenesa(lll), mean(ll)); HabnogeHne n onucaHue
NPOLEccCoB OKpalUMBaHUA MNAaMeHM MWOHaMW HaTpuA, Kanms U KanbuuAa (BO3MOXKHO
NUCNoNb30BaHWE BUAEOMATEPUanoB); wuccnedoBaHUMe aM@POTEPHbIX CBOWCTB rMApoOKcMAaa
ANIOMMHUA U TMAPOKCUAA LUMHKA; pelleHne 3KCNepuMeHTasibHbIX 3a4a4 No Teme «BaxHelwune
MEeTaN/Ibl U UX COEQUHEHUAN.

Xumusa u oKpyxarouwjasn cpeda

Hosbie mamepuansi u mexHono2uu. Bewjecmea u mamepuansi 8 No8ceOHEBHOU HU3HU
yesioseKa. Xumusa u 30oposse. bezonacHoe ucrnonb308aHUE 8eWeCMs U XUuMu4ecKux peakyuli 8
66imy. [lepsaa MoMowb MPU XUMUYECKUX OX#02ax U ompasaeHusax. OCHO8bl 3Koso02uvecKol
2pamomHocmu. Xumuveckoe 3azpsAsHeHue okpyxaroueli cpedbl (npedenvHaa Aonycmumas
KoHueHmpauyus sew,ecms — M/K). Poab xumuu 8 pewieHUU 3K0a02u4ecKkux npobsaem.

MpupoOHbIe UCMOYHUKU y21e8000p0008 (y20nb, npupodHbIl 2a3, Heghmsb), npodyKkmel
ux nepepabomku, ux pose 8 6bIMy U MPOMbIWAEHHOCMU.

Xumuueckuli 3KcnepumeHm: u3y4eHue 06pa3yo8 Mamepuanos (cmeksao, Craa8ssI
memansos, noaumepHsie Mamepuarol).

MenpeameTHble CBA3U

Peanusaumns mexnpegMeTHbIX CBA3EN NPU U3YYEeHMM XMMUM B 9 Klacce ocylecTBaseTca
yepes UCNob30BaHME KaK 0BLLMX eCTECTBEHHO-HAYYHbIX MOHATUN, TaK U NOHATUI, ABNAIOLLUXCS
CUCTEMHbBIMW ANS OTAE/bHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKAA.

Obuwme ecTecTBEHHO-Hay4YHble MOHATUA: HaAyyHblA aKT, rMNoTes3a, 3aKOH, Teopus,

aHanM3, CuUHTE3,  KnaccuduKauusa,  NEepUOAMYHOCTb,  HabageHWe,  IKCMEPUMEHT,
MOJEeNNpoBaHue, W3MepeHue, MOAEeNb, ABAEHME, MNaPHUKOBbLIA 3DEKT, TexHonorus,
maTtepwuansbl.

®dusmnKa: martepus, aTOM, 3S/EKTPOH, MPOTOH, HEWTPOH, WOH, HYKAMA, W30TOMbI,
PafMOaKTUBHOCTb, MOJIEKYNA, INEKTPUYECKMIA 3apaf, NPOBOAHWKM, MOAYNPOBOAHUKM,
OV3NEKTPUKK, GOTO3NEMEHT, BeLLecTBo, Teno, 0bbEm, arperaTHoe COCTOsiHME BellecTBa, ras,
pacTBOp, PacCTBOPMMOCTb, KPUCTaNIMYeCKas peLlléTka, cnnasbl, GU3MYECKME BEIUYUHDI,
eAVHNLbl U3MEPEHMUA, KOCMUYECKOE MPOCTPAHCTBO, NAaHeTbl, 38€34bl, CoNHLE.

Buonorua: potocuHTEs, AbixaHWe, buochepa, sKOoCUCTEMA, MUHEPaA/IbHbIE ya0bpeHus,
MUWKPO3/IEMEHTbI, MaKPO3/IEMEHTbI, NUTaTeIbHblE BelLecTBa.

leorpapua: atmocdepa, ruapochepa, MUHEpPanbl, rOPHbIE MNOPOAbl, MNONE3Hble
MCKoNaemble, TONNBO, BOAHbIE Pecypcbl.

BbinonHeHMe npakTU4ecKnx pabor

Mpu npoBeAeHMN NPaKTUYECKON PaboTbl KaxKAbli ee 3Tan BbINOJIHAETCA 06yYaoLWwmmmcs
¢ 3MNP BmecTe C yuuTenem M nog ero pykosoacrsom. Ha gocke o6s3aTesibHO BbIBELIMBAOTCA
npasuna TexHWKM 6e3onacHoCTM, COOTBETCTBYHOWME JaHHOMY Buay paboTbl, Aaetca
npaBuAbHaA 3anucb GopMya U yKasbiBaeTcA Lenb nposegeHua pabotbl. Mpu HeobxoaumocTm



[aeTcA  BU3yaNbHbIA  ANrOPUTM  BbINOSIHEHMA 33faHMA. ITO cnocobCTByeT O0CO3HaHMUIO
06y4aoWMMNCA BbINOIHAEMbIX AENCTBUI U NONY4EHHOrO pe3ybTaTa.

MpumepHbIe KOHTPONBbHO-U3MEPUTE/IbHbIE MaTepuasbl N0 XUMUK

[na opraHu3aumm NPOBEPKM, y4eTa U KOHTPOANA 3HaHWA obydyalowmxca no npegmeTty
npeaycMOTPEeHbl KOHTPOAbHble paboTbl, camocToATeNnbHble paboTbl, 3ayeTbl, NpaKTUYecKue
pabotbl, TecTupoBaHue. OAHMM M3 METOAO0B KOHTPOAA pe3ynbTaToB 0byyeHna obydatowmxca ¢
3MNP AaBnAetca MmeTon NOAMBAPUATUBHOINO 3IKCAPECC-TECTUPOBAHUA C  KOHCTPYMpPyeMbIMU
oTBeTamMu. Ero oTAMuUTENbHBIMM YepTamu ABAAIOTCA OMEpPaTUBHOCTb, BbICOKAA CTeneHb
MHANBMAYANN3ALMM 3HAHUIN, CPAaBHUTENbHO Masible 3aTpaTbl BPEMEHU U TPyAa Ha MPOBEPKY
OTBETOB Ob6YyYaloLNXCA.

Jas oOyuyarommxcsi ¢ 3IIP Bo3MokHO HM3MeHeHHMe (OPMYJHMPOBKH 3aJaHUH Ha
«IIOIIArOBYIO», aJanTalus IpelaraeMoro o0y4ammemMycssi TeCTOBOro (KOHTPOJILHO-
OLICHOYHOI0) MaTepHaa: HCIOJb30BAHME YCTHBIX M NHUCBMEHHbIX HWHCTPYKLMI,
YIPOIICHHE JJIMHHBIX CJO0KHBIX (OPMY/JIHPOBOK HHCTPYKIHMH, pelIeHHEe C ONOpOH Ha
AJITOPUTM, o0pa3sen, HCIO0/1b30BAHHE CIIPABOYHOM uHpopmanuu.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMN W PACHIMPEHHUE OIBITa JEATCIHLHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XWUMHYECKOH HAyKH B JKM3HHM COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHUIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS. O COIMAIBHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
HCCIIEIOBATEIHCKOW, TBOPUYECKOI U APYruX BHIIAX IEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOH JICATEIHHOCTH IMPHU BBITOJHCHUU Y4COHBIX, TTO3HABATEIBHBIX 3aJa4, BBIMOJHCHHUU
XUMHUYECKHUX SKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHUS K B3aHMOTIOHUMAaHUIO
¥ B3aMMOINIOMOINM B Tpollecce 3TOM y4eOHOU JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHWE W TIOCTYNKH CBOWX TOBApHWINEH C IMO3WIMK HPABCTBEHHBIX W TPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS IOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX IIPOIECCOB W SIBJICHWH, IO3HaBaTEILHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYCHHWIO M TO3HAHWIO, JTF0O003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NalbHEHIIEM;

4) popMmupoBaHuSs KYJIbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBEIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KypPEHHs), HEOOXOAUMOCTH COOJIOACHUS



mpaBuj 0€30TaCHOCTH TIPU OOpAaIlIEHWH C XMUMHUYECKUMHU BEIIECTBAMH B OBITY M pEaJbHOU
JKHU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

HWHTEPEC K MPAKTUYECKOMY U3YUYEHHUI0 Tpodeccrii U Tpya pa3IMuHOro poja, yBaXKCHHE K
TPy W pe3yJdbTaraM TPYIAOBOM JACSATCIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIH BBIOOP HWHAUBUAYAIBHONM TpaeKTOpUU
MPOJOIDKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENTHON MPO(ECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHAIBHON CPEJIC;

6) PK0JIOTMYeCKOro BOCIIMTaHHUA:

9KOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHUS, NMOHUMaHWE IIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBHUJI OE30TaCHOTO MOBEACHHS TP padoOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS pelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJAHOIN CPeloil, ISl OBBIIIEHUS] YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
HOCpeI[CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/IH pYKOBOIICTBOBaTI)Cﬂ UM B
MO03HABATEJIbHON, KOMMYHUKATUBHOM U COIIMATILHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeIIMeTHI)IX pe3y.HI)TaTOB BBIACIAKOT 3HAYUMBIC IJIA (1)0pMI/IpOBaHI/I$I
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HaBaTENbHbIE,
KOMMYHUKaTHBHbBIE, PETYJIATUBHBIE), KOTOpble 00ecneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble JloruyecKue aeiicTBUs:

YMeHI/ISI HUCIIOJIB30BAaTh HpI/IéMI)I JIOTHYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHATHH  (BBIIEISATH WX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONIH30BaTh MOHATHUS I OOBICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJ'[I/IBaTI) HpI/I‘II/IHHO—CJ'IeHCTBeHHI)Ie CBsA3HU
MEXy O0BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
10 aHAJIOTMH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMeHI/Ie HpI/IMerlTB B npouecce IIO3HAHUA TTOHATHUA (Hpe}IMeTHBIe 158 MeTaHpe}IMeTHBIe),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBBIBATH LIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpPU PEIIeHuHd Y4eOHO-
ITIO3HABATCIIbHBIX 3aaad, C y'-IéTOM 3TUX MOACJIBHBIX HpeI[CTaBJ'IeHI/II\/'I BBISIBJIATH nu
XapaKTepI/ISOBaTI) CYI]_[eCTBeHHBIe HpI/ISHaKI/I I/I3yllaeMI)IX O6T)€KTOB — XUMHUYCCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MPOTUBOPEUHNS B U3YYaEMBIX IIPOIlECCaX U ABICHUIX.

Ba3oBrble ucciaenoBareLCKUe AeHCTBHSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M IPOBEICHHUIO yYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MMPOTHO3UPOBATH €0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATHU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO PA3IUYHBIX BUOB
U OpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSThH Pa3INuHble METOJbI U 3aIPOCHI MPHU MOUCKE U 0TOOpEe MHGOpMAIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAMMBIX /ISl BBIIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a7a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJIeHUE KYJIbTYPOH aKTUBHOTO HUCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpeacTaBICHUS
uH(pOpMald U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ladyd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKe U IX KOMOUHAIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON W HCCIeI0BaTENbCKOU
JEeSTeNIbHOCTH UH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETTbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEeIbl.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

yYMEHHUs 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIATh NOJyYE€HHBIE PE3YJIbTaThl TO3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JAeJaThb IPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpPHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElIeHHHM BO3HHUKAIOIIUX MpoOjieM Ha OCHOBE Yydéra
OOIIMX HWHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpYyTHE).

PeryasiTuBHbIC YHHBepCaJbHbIe y4eOHbIEC 1eCTBHA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX M IO3HaBaTElIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIUSIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHOH I1€1H,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3YyJNbTAaTOB IO OCBOCHHUIO O0053aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronMucs HaydHbIe 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crnenuduueckue mis
HpGI[MeTHOfI O6JIaCTI/I ((XI/IMI/ISI)), BUbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, C€roO
UHTEpIpETaLNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
8 KNACC

PacKpbIBaTb CMbIC/I OCHOBHbIX XMMWYECKMX MOHATUA: aTOM, MOJIEKYNA, XMMUYECKMU
3N1EMEHT, MPOCTOEe BELLEeCTBO, C/NOXHOE BeLecTBO, CMecb (04HOPOAHAsA M HeoAHOPOAHasRn),
BA/IEHTHOCTb, OTHOCUTENIbHAA aTOMHAA U MOJIEKYNIAPHAA Macca, KONMYECTBO BELLECTBA, MO/b,
MOJIAPHAA Macca, MaccoBas A0NA XMMUYECKOTO 3N1EMEHTA B COEANUHEHWUN, MONAPHBIN 0O6BEM,
OKCUA, KMCNOTa, OCHOBaHWE, COMb, 37eKmpoompuuamesnbHocms®, cTeneHb OKUCNEHUS,
XMMMYECKana peakuma, Knaccudmkauma peakumii: peakumm CoOeaNHEHNA, PEAKLIUWN PA3/IOKEHUS,
peakuMM 3aMelleHns, peakuuMm obMeHa, 3K30- M 3HAOTEPMMUYECKME peakuuu; mernaosol
aghpekm peakyuu; AP0 aTOMa, SNEKTPOHHbIN C/IOM aToma, aToMHaa opbuTanb, paguyc aToma,
XMMUYECKanA CBA3b, MONAPHAA U HEMONAPHAA KOBAZIEHTHAA CBA3b, MOHHAA CBA3b, MOH, KaTMOH,
aHWOH, PacTBOP, MaccoBan A40/1A BelecTBa (NPoueHTHaA KOHLLEHTPaLMA) B pacTBOpE;

WANOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUIA (Cm. N. 1) U NpUMeHATb
3TV NOHATUA NPU OMUCAHUUN BELLECTB M UX NPEBPALLEHNN;

MCMONb30BaTb XMMWYECKYIO CMMBOJIMKY ONA  COCTaBneHnsa Gopmyn  BeLLecTs,
MOJIEKYNAPHbIX YPAaBHEHUI XMMUYECKUX PeaKLNI, SNeKTPOHHOro banaHca;

onpeaenAtb BaNEHTHOCTb AaTOMOB 3/1eMEHTOB B OMHAPHbIX COEAUHEHUAX; CTeneHb
OKUCNEHUA 3/1eMeHTOB B BMHAPHbIX COeAMHEHMAX C OMOPON Ha onpeneneHus, B TOM uYucne
CTPYKTYPUPOBAHHbIE; MPUHALNEKHOCTb BELLECTB K Onpefen&HHOMY K/aaccy COoeaAuHEHWn no
bopmynam; BUA XMMUYECKON CBA3M (KOBAaNEHTHAA U MOHHAA) B HEOPTraHNYECKUX COeaUHEHNAX;

MMeTb NpeacTaB/eHMe O CUCTEME XMMWMYECKUX 3HAHWW, YMEeTb C MOMOLLbIO yuuTens
NPUMEHSATb CUCTEMY XMMUYECKMX 3HAHUM, NS YCTAHOBAEHUA B3aMMOCBA3N MEXKAY M3YyYEeHHbIM
MaTepuasom W MpuU MNOJYYEHUM HOBbIX 3HAHWM, a TaKXKe npu paboTe C UCTOYHWMKAMMU
XMMUYeckon nHoopmaumm. OpUeHTUPOBATLCA B MOHATUAX U OMNEpPUpPOBaTb MMM Ha 6azoBom
YPOBHE, MPUMEHATb MPWU BbINOAHEHUM YYEDOHbIX 33a4aHMMA U PELUEHUMM PACYHETHbIX 33434 C
OMOPOMN Ha aNropuTM y4yebHbIX AENCTBUA MU3YyYeHHblE 3aKOHbl U TEOPUU: 3aKOH COXPaAHEHMUA
maccol, Mepuoaunyecknin 3akoH [O.U. MeHpeneeBa, 30KOH MOCMOAHCMBA COCMABA, 3aKOH
ABOragpo; aToMHO-monekynapHaa Teopua. COOTHOCUTb 0OO3HaAYeHUA, KOTOpble MMEKTCA B
Tabnuue «lMNepmnoguyeckan cuctema XMMmMYeckux anemeHTos . . MeHaeneesa» ¢ YNCN0BbIMM
XapaKTEPUCTUKAMM CTPOEHMA aTOMOB XMMMYECKMX 3N1eMEHTOB (cocTaB M 3apAag agpa, obuiee
YMCNO INIEKTPOHOB U pacnpesesieHne UX Mo NEKTPOHHbBIM CNOAM);

KnaccupuumpoBaTb XMMUYECKUE 3/1EMEHTbI; HEOPraHUYECKME BELLECTBA; XMMWUYECKUE
peakumm (Mo YMCAY M COCTaBY YYaCTBYIOLWMX B PEAKLUM BELLECTB, MO Tensosomy 3ddekTy, no
N3MEHEHMIO CTEMEHN OKUCNEHUA XUMNYECKUX 3/TEMEHTOB) C OMOPOI HA CXEMbI;

XapaKTepu3oBaTb (ONMCbIBaTb) ObLWME XMMUYECKME CBOMCTBA BELLECTB PA3NUYHbIX
KNaccos, MOATBEPXKAAA OMUCAHUE NPUMEPAMU MOJIEKYNAPHBIX YPAaBHEHUA COOTBETCTBYHOLMX
XMMUYECKUX PeaKLMit C ONOPON Ha CXEMbI;

NPOrHo3MpoBaTb CBOMCTBA BELECTB B 3aBMCMMOCTM OT MX COCTaBa W CTPOEHWUS;
BO3MOHOCTU MPOTEKAHUA XUMWYECKMX MpPEeBPaALLEHMI B PaA3/IMYHbIX YC/NIOBUAX Mocae
npeABapuUTENIbHOrO 06CYXKAEHNA C Nefarorom;

BbIYMCNATD OTHOCUTE/IbHYIO MONEKYNAPHYIO U MONAPHYIO MAcCbl BELLECTB; MacCOBYH
[ON0 XMMMYECKOro 31emeHTa no Gopmyne COeAVHEHWA; MAcCoBYHO [0/0 BelwecTBa B

3 3mech u manee KypcuBOM 0003HAYAIOTCS INIAHUPYEMBIE PEAMETHBIE PE3YIBTAThI, KOTOPHIE MOTYT OBITH
MOTEHIMAIBHO TOCTUTHYTHI oOydatormmMcs ¢ 311P, Ho He ABNSAIOTCS 0043aTeNbHBIMU.



pacTBOpe; NPOBOAMUTb PACYETbI NO YPABHEHUIO XMMMUYECKOM peaKLunm C ONOPOMN Ha anropuTm;

NPUMEHATb OCHOBHbIE OMepaLUn MbICAUTENbHON AEATE/NIbHOCTM — aHa/M3 U CUHTES3,
CpaBHeHWe, 0606WeHMe, cucTemaTmMsaumsa, Knaccudukauma, BblIBAEHME  MNPUUYUHHO-
CNeAcTBEHHbIX CBA3EN — A5 U3YYEHUSA CBOMCTB BELLECTB M XMMUYECKUX PeaKUUii; ecTeCTBEHHO-
Hay4yHble MeToAbl MO3HAaHWSA — HabnwaeHWe, U3MepeHue, MOAENNPOBaAHME, IKCMEPUMEHT
(peanbHbIl U MbicieHHbIl) Nog, PYKOBOACTBOM Neaarora;

cnepoBaTb  MpaBUaAamM  MOJIb30BAHUA  XMMMYECKOW nocyao wu nabopaTopHbIM
obopygoBaHMEM, a TaKXe npaBunam obpalleHuUs C BellecTBaMM B COOTBETCTBUM C
WMHCTPYKLUMAMM MO BbINOJHEHUIO /1abOPATOPHbIX XUMWUYECKMX OMbITOB MO MOJYYEHUIO U
cobupaHuio ra3oobpasHbiXx BellecTs (BoAopoda M KMCnopoaa), NPUroToBAEHUIO PacTBOPOB C
onpeaenéHHOM MaccoBOW J[oneir pPacTBOPEHHOro BeLWEeCTBa; MJaHMPOBaTb W MPOBOAMUTL
XMMMUYECKME IKCMEPUMEHTbI MO PAcno3HaBaHWUIO PACTBOPOB LUENOYEN U KUC/IOT C MOMOLLbIO
MHAMKaToOpOoB (nakmyc, peHondTanenH, METUNOPAHK U AP.), NOATBEPKAAOLLNX KaYeCTBEHHbIM
COCTaB HEOpraHMYEecKUXx BelecTB (KayecCTBEHHble pPeaKkUuMn Ha WMOHbl) NoA PYKOBOACTBOM
neparora.

9 KNIACC

PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX MNOHATUA: XMMWUYECKUIM 3SNEMEHT, aToM,
MONIEKYNa, WMOH, KAaTMOH, aHWOH, NPOCTOE BELWECTBO, C/AIOXKHOE BELLECTBO, BANEHTHOCTD,
3/IEKTPOOTPULLATENIbHOCTb, CTEMEHb OKMUC/EHUA, XMMUYECKAA pPeakuusa, XMMUYECKaa CBA3b,
mennosoll  aghchekm  peaxkyuu,moNb, MOANAPHbIN  06BEM, pPacTBOP;  INEKTPOAUTDI,
HE3NEKTPONNTbI, SNEKTPOAUTUYECKAA AMCCOLMALMA, PEaKUUM MOHHOrO obmeHa, KaTanmsaTop,
Xumu4yecKoe pasHosecue, obpamumeie U Heobpamumele Peaxkyuu, OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE PeaKUWK, OKUC/INTENb, BOCCTAHOBUTENb, OKUCNEHME N BOCCTAHOB/EHME,
annotponua, amdoTepHOCTb, XMMWYECKas CBA3b (KOBaJIeHTHaA, MOHHAA, MeTa//InYyecKas),
KpUCTannnMyecKkas peléTtka, Koppo3ua mMemassnos, Crsadssl; CKOPOCMb XUMU4YeCKol peakyuu,
npeaenbHo Aonyctuman KoHueHTpaums (MAK) sewectsa;

WNNIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKMX MOHATUIN (cm. M. 1) N npumeHATb
3TM NOHATUA NPU ONMUCAHUKN BELWLECTB U UX NPEBPALLEHNN;

MCNONb30BaTb 3HAKM UM CUMBOAbI  ANAa  PUKCAuMKM pe3ynbTaToB  HabatoaeHwui,
cocTaBneHma Gopmy/ BELLECTB U YPaBHEHUN XMMUYECKUX PeaKLUUii, 3aMnUCh AaHHbIX YCA0BUM
3a4a4. Mcnonb3oBatb 0603HayeHWs, Mmetrowmecs B [lepuoamnyeckon cucteme m Tabauue
pPacTBOPMMOCTU KUCNOT, OCHOBAHWI 1 CONelt B BOAE A5 BbINONHEHUA 3a4aHUA.

onpeAenATb Bal€HTHOCTb M CTENEHb OKUC/IEHMUA XMMUYECKUX SNEMEHTOB B COEANHEHMUAX
Pa3/IMYHOrO COCTaBa; MPMHAA/NEKHOCTb BELLECTB K OMpeaeNéHHOMY Kaaccy COeAMHEHWN C
OMopoi Ha onpeaeneHusas, B TOM UYUCNE CTPYKTYPUPOBAHHbIE; BUAbI XMMUYECKOWN CBA3U
(KoBaneHTHan, MOHHaA, MeTaNnyeckan) B HEOpPraHUMYECKUX COeaMHEHUsX; 3apsag, MOHa Mo
XMMUYeCKoM Qopmyne; XapakTep cpegbl B BOAHbIX PACTBOPAX KUCAOT M LWenoden, mun
Kpucmasnsau4vecKol pewémKu KOHKpemHo20 gew,ecmaa;

packpbiBaTb cMbica Mepuoanyeckoro 3akoHa [.U. MeHgeneesa 1 LeMOHCTPUPOBATL €0
NMOHMMAHME: OMuUCbIBAMb U Xapakmepu3o8ams TabnanuyHyo dopmy lMNepunoamyeckolrt cucTemol
XMMMUYECKUX 3NIEMEHTOB: pa3/iMyaTb NOHATUA «rnasBHas noarpynna (A-rpynna)» v «noboyHan
nogrpynna (b-rpynna)», manble n 6onblumne nepuoapl; coomHocums 0603HaUYEHUs, KOTopble
UMEITCA B Nepuogmyeckon Tabauue, C YMCNOBbIMU XapaKTEPUCTMKAMKU CTPOEHMA aTOMOB
XMMMUYECKUX 9N1EMEHTOB (COCTaB M 3apaa AApa, 0bLee YNCI0 INEKTPOHOB M pacnpeneneHune nx
Mo 3/1IeKTPOHHbIM CNosAM); 06bACHAMbL 06lWMe 3aKOHOMEPHOCTM B WU3MEHEHMU CBOWCTB
XUMUNYECKUX 3/IEMEHTOB U UX COeANHEHMN B Npeaenax Mmanabix NepruoaoB U rnasBHbIX Noarpynn c
YYETOM CTPOEHUA UX aTOMOB;



KnaccuduumpoBaTb XMMUYECKME IN1EMEHTbI; HeEOPraHMYecKue BeLLecTBa; XMMUYecKune
peakuMm (Mo YMCAY M COCTaBY YYaCTBYIOLWMX B PEAKLUM BELLECTB, MO Tenjosomy 3pdekTy, no
N3MEHEHMIO CTEMNEHEN OKUCIEHUS XMMUYECKUX 3/IEMEHTOB) C OMOPOI Ha CXEMbI;

XapaKTepus3oBaTb (onucbiBaTb) o6WwMe U crneumduyeckMe XMMUYECKMEe CBOMCTBA
BELLLECTB PA3/IMYHbIX KNAaccoB, NOATBEPKAAA ONUCAHME NPUMEPAMU MONEKYNAPHbBIX U MOHHbIX
YPaBHEHWNI COOTBETCTBYIOLLNX XMMMUUYECKUX PEaKLMIA C OMOPOI Ha CXEMbI;

COCTaB/IATb YPABHEHUA 3NEKTPOSIMTUYECKOM ANCCOUMALNM KUCNOT, LWEeNoYen u conen;
MONHbIE W COKpalEHHble YPaBHEHWUS peakuUin WMOHHOIo OoOMeHa; ypaBHEHUS peakuui,
NnoATBEPXKAAOWMX CYLLECTBOBAHME TEHETUYECKOM CBA3M MeXAy BeLlLeCcTBaMM pPasnYHbIX
KNnaccos;

PacKpbiBaTb CYLWHOCTb OKWUC/IUTE/NIbHO-BOCCTAHOBUTENbHbLIX pPeakuuii nocpeacTBOM
COCTaBN€HMA IN1EKTPOHHOIo 6banaHca 3TUX peakuuii;

NPOrHO3MpPOBaTb CBOMCTBA BELLECTB B 3aBUCMMOCTM OT WX CTPOEHMA; BO3MOMKHOCTMU
NPOTEKAHMA XMMUYECKMX NPEBPALLEHNI NOC/e NpeaBapuUTeIbHOro 06CyXKAeHMA C Nearorom;

BbIYMCNIATb OTHOCUTENbHYIO MONEKYNAPHYIO M MOASPHYIO MAcCbl BELLECTB; MaCCOBYH
OON0 XMMUYECKOrO 3/ieMeHTa no ¢opmysie COeaAMHEHMA; MacCoBYyl [O0N0 BelecTsa B
pacTBOpe; NPOBOAMUTb PACYETbI NO YPABHEHUIO XMMMYECKOM PeaKLnm C ONOPOMN Ha anropuTm;

cnepoBaTb  NpaBMAamM  MOJIb30BaHMA  XMMMYECKOM nocygod wu  nabopaTopHbIM
obopygoBaHMeM, a TaKXKe npaBunam obpalleHuMa C BelwecTBaMM B COOTBETCTBUM C
WHCTPYKLMAMM MO BbINOJHEHUIO /1abOPATOPHbIX XMMWYECKMX OMbITOB MO MNONAYYEHUIO U
cobMpaHmIo ra3006pasHbIX BELLECTB (aMMKUAKa M YIIEKUCOoro rasa);

NPoOBOAUTb PeaKkLuuUKn, NOATBEPMKAAIOWME KAYeCTBEHHbIN COCTaB Pas3/INYHbIX BELLECTB:
pacno3HaBaTb OMbITHbIM MNYTEM Xa0pua- bpomua-, nogma-, KapboHat-, ¢ocdart-, cuamkar-,
cynbdaT-, MOAPOKCUA-MOHbI, KAaTMOHbl aMMOHMA W MOHbI  U3YYEHHbIX METAN/IOB,
NPUCYTCTBYIOLLME B BOAHbIX PACTBOPAX HEOPraHUYECKUX BELLLECTB;

NPUMEHATb OCHOBHbIE OMEepaLMU MbICIUTENbHON AEATENbHOCTM — aHa/n3 U CUHTES,
CpaBHeHMe, 0606LLeHMe, CUCTEMATU3ALMIO, BbIABAEHNE NMPUUYNHHO-CNEACTBEHHbIX CBSA3en — ANA
N3y4eHNs CBOMCTB BELLECTB U XMMUYECKUX PEeaKLMi; ecTeCTBEHHO-Hay4Hble MeToAbl NO3HaHMA —
HabntoaeHne, USMepeHne, MOAENNPOBAHUE, SKCNEPUMEHT (peasibHbl U MbIC/IEHHbI).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBanue pa3aesioB u

KoauuecTBO 4acoB

KoHnTpoJbHbIE

IIpakTnyeckue

DJIeKTpOHHbIe (LM (POBbIe)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢c
yesoBeKa
12 BemecTtBa 1 XUMHYECKHE 15 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
)1 Bosnyx. Kucnopon. [lonstue 6 bubmuoreka [JOK
00 okcraax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsatue o kucinorax 2 | bubmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 ) ) bubnunorexa LIOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 | | bubmuoreka [{OK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[Tepuonnueckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 Bu6mumoteka [JOK
XUMHUYECKUX iemenToB /I, U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XumMuyeckas CBS3b.

3.2 OKHcm:TCe;LHZ— ’ 8 bubmmorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIHHBIC PEAKIIHH
Wroro no pazueny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3jaesioB U TeM nupposbIe
Ne n/mn P KoHTpoJbHBI IIpakTHyeckue (ucpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[loBTOpEeHME U yriaybieHue 3HaHUH Bubmiorexa LIOK
1.1 P yEYy 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 36
OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmorexa HOK
1.2 . P 4 https://m.edsoo.ru/7f41a6
peakuuit
36
DNEKTPOIUTHYECKAS AUCCOLUALINS bubmmorexa HOK
13 P AHCEOTTATIA 8 I 1 https://m.edsoo.ru/7f41a6
XHWMHMYECKHUE PEAKIUU B PACTBOPAX 36
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO11ast XxapaKTepUCTHKa XUMUYECKHX bubmorexa HOK
2.1 T REPEEED 4 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA-rpynmsl. ["anorenst 16
OO1m1ast xapakTepUCTHKA XUMUYECKHX bubmuoreka [IOK
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a6
COCIMHECHMUS 36
OO1m1ast xapakTepUCTHKA XUMUYECKHX bubmuoreka [IOK
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a6

COCIMHCHUA

36




OO01mmas XxapakTepuCTHKa XUMUIECKUX

bubmuorexa [JOK

24 anemeHToB IVA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a6
KPEMHUH U UX COECAUHEHUS 36
Wroro no pazueny 25
Pa3znen 3. MeTaluibl H HX COeAMHEHUA
bubmuorexa [JOK
3.1 OO011Me cBOlicTBa METAJIJIOB 4 https://m.edsoo.ru/7f41a6
36
bubmuorexa [JOK
3.2 Bakueiiiine MeTaIbl M UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6mmoreka [JOK
4.1 BemecTsa 1 maTepuansl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 3
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Jara
Ne uudposeie
Tema ypoka Konrpoabnbie | Ilpakruyeckue | H3Y'UC€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsbl
0 p bubnnorexa [HOK
. MUU B KU3HU
1 PEIMET XUMHH. L5 X1 1 https://m.edsoo.ru/ff0d21
yenoBeka. Tena 1 BelecTBa 0c
bu6mmoreka [IOK
2 [TousgaTue o MeTomax MO3HAHUSI B XUMUU 1 https://m.edsoo.ru/ff0d22
e
Hp;.KTH‘-IGCKgSI pabota Ne 1 <<l_épaBI/IJ1a BuGmorexa LIOK
PUEMBI
3 babOTEL B JTabOpATOPHH H TP 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1abopaTOPHBIM e
000pyI0OBaHUEMY =
Uucrele BemecTBa U cMecu. Criocod Brbmiorexa LIOK
HCTHIC B TBa U cMecH. Cir BI
4 " y 1 https://m.edsoo.ru/ff0d26
pazzenenus cMmeceit
ca
[TpakTrueckas padota Ne 2 bubnnorexka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU MOBAPEHHOM COJIN)» c8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HaK! 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2b




e8

bu6mmoreka [IOK

XHWMHUYECKUE YPABHEHHUS

8 [IpocThie U CIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH NOCTOSHCTBA COCTaBa BEIECTB. bu6mmoreka [IOK
10 Xumuyeckasi hopmyina. BageHTHOCTh https://m.edsoo.ru/ff0d2e
aTOMOB XHUMHUYECKUX DIIEMEHTOB ae
OTHOCHUTENLHASA aTOMHAs Macca bubmorexa HOK
11 ' https://m.edsoo.ru/ff0d32
OTtHocuTeIbHAs MOJIEKYJIIpHas Macca e
MaccoBas 101 XUMHYIECKOTO bubmorexa HOK
12 a https://m.edsoo.ru/ff0d35
2JIEMEHTA B COEAUHEHUN
Oc
bu6mmoreka [IOK
K . Mouib.
13 OIMHECTRO Betliectsa. VIoTb https://m.edsoo.ru/ff0d52
Momnspnas macca
30
dusnueckre U XUMUYECKUE SIBICHUS bubmorexa HOK
14 ' https://m.edsoo.ru/ff0d37
XuMHU4YecKask peaKus fa
IIpu3Haku U ycIIOBUS IPOTEKAHUS bubmorexa HOK
15 p y . p https://m.edsoo.ru/ff0d3a
XUMUYECKHUX PEaKIuid 16
3aK0H COXpaHEHHUS MAacChl BEIIECTB bubmmorexa [OK
16 P H ' https://m.edsoo.ru/ff0d3b

88




Breraucnenus KOJIMYCCTBA, MaCChl

bubmuorexa [JOK

17 BELIECTBA [10 YPAaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0dS7
peakuui 08
Knaccudukanmss XaMUUECKHX peakiiuii bubmuorexa [JOK

18 (coenuHeHus, pa3aoKeHus, https://m.edsoo.ru/ff0d3f
3aMeIICHUS, OOMEHa) 34
M. B. JIOMOHOCOB — y4€HBIil- bubnuoreka [IOK

19 sHIMKIoneaucT. O0o0IenHne u https://m.edsoo.ru/ff0d40
cUCcTEMAaTHU3alUs 3HaHUN c4
Kontponbnas paborta Nel mo teme Bubmiorexa LIOK

20 https://m.edsoo.ru/ff0d42
«BemecTBa U XUMUYECKUE PEAKIIHID) 90
Bo3nyx — cmecsk razos. Cocrtas bu6mmoreka [IOK

21 Bo3nyxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BeuectBo. O30H 8e
dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK

22 KHCTIOopo/ia (peakiuy OKUCIICHHUS, https://m.edsoo.ru/ff0d46
ropenue). [Tousarue 06 okcunax 14
Croco0bI oTy4YeHust KUCJIOPO/ia B bubnuoteka [JOK

23 71a00paTOPUU U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d49
[Ipumenenue kucnopoaa 7a
TemoBoit 3 pexT xumuueckon BuGmorexa LIOK

04 | PeAKILNL NOWATHEO https://m_edsoo.ru/ff0d47
TEPMOXMUMHYECKOM YPaBHEHUH, FK30- U 90
SHAOTEPMUYECKUX PEAKIUAX -
TonnuBo (HedTh, yroiab U METaH). bubnnoreka [JOK

25 3arpsi3HeHue BO3/1yXa, CIOCOObI ero https://m.edsoo.ru/ff0d4c

MpeA0TBPALECHUS

4a




[IpakTuueckas padora Ne 3 o reme

bubmuorexa [JOK

26 «[lomyuenue u cobnpanue KUCIOPOAa, https://m.edsoo.ru/ff0d4a
U3YYEHUE €TI0 CBOWCTB)» e2
B bu6mmoreka [IOK
27 OAOPOA T SIIENIEHT 1 HPOeToe https://m.edsoo.ru/ff0d4d
BelecTBO. HaxoxaeHnue B npupojae 40
@ . bubmuorexa [JOK
73 W3UYECKUE U XUMUYECKUE CBOWCTBA hits-//m.edsoo.ru/ff0d4d
Bonopoza. [Ipumenenue Bogopoaa 40
bubmuorexa [JOK
29 IToHsATHE O KHCIIOTAX U COJISIX https://m.edsoo.ru/ff0dS0
d2
C 5 bubmuorexa [JOK
30 HOCODR THOMYHEHI BOAOPOAA B https://m_edsoo.ru/ff0d4d
naboparopuun
do
[TpakTuyeckas padora Ne 4 o Teme bubnuoreka [IOK
31 «[Tony4yenne u cobupanue BOAOPOA, https://m.edsoo.ru/ff0d4f
U3y4YEHUE €TI0 CBOMCTB) 42
M i OGBE 3 bubnuoteka [JOK
32 OTVIPHBIH ODBEN TA308. SaKoH https://m.edso0.ru/ff0d54
ABorazpo
2e
Brraucnenns 00bpEma, KoaudecTa bu6mmorexa [IOK
33 BEIIIeCTBa ra3a o ero u3BeCTHOMY https://m.edsoo.ru/ff0dS5
KOJINYECTBY BEIIECTBA MU 00BbEMY a0
Brraucnenns 006EMOB Ta30B 1O bu6mmorexa [IOK
34 YPaBHEHHUIO PEaKIMu Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d57
00BEMHBIX OTHOIIEHUI ra30B 08
35 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK




BOJIBI

https://m.edsoo.ru/ff0d58
7a

Cocras ocHoBauuii. [Toustre 00

bu6mmoreka [IOK

36 https://m.edsoo.ru/ff0d59
WHJUKATOpax
e2
Bona kak pactBoputens. HachlieHnubie bubmuoreka [JOK
37 Y HEHACBIIIEHHBIE pacTBOPBL. MaccoBas https://m.edsoo.ru/ff0dSb
JIOJIsl BEIIECTBA B PACTBOPE 40
IT 6ota Ne 5
Tpurorosscrne pacraoponc bimorera LLOK
38 PHTOTORIETHE PACTEOPOB © https://m_edsoo.ru/ff0dSe
onpeaenéHHON MaccoBOM omei ba
pPacTBOPEHHOTO BELIECTBA —
KoHnTtposbhas padora No2 o teme Bubmiorexa LIOK
39 P P ° https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoxn. Boga» 47
OKkcuppl: coCcTaB, KiacCU(pUKAIIUS Bubmiorexa LIOK
40 i ’ H https://m.edso0.ru/ff0d66
HOMEHKJIAaTypa
4e
[TonyueHnne n XuMU4ECKHE CBOMCTBA bubnnoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d66
OKCHJIOB 4de
OcHoBaHHUsI: cOCTaB, Ki1accu(UKaIHs Bubmiorexa LIOK
42 ) ’ e https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
[Tonydyenune u XuMHYECKHE CBOMCTBA bubmmoreia LOK
43 yi . https://m.edsoo.ru/ff0d67
OCHOBaHUH
ca
44 Kucnotsr: cocraB, kiraccudukanms, bu6mmoreka [IOK




HOMEHKJIAaTypa

https://m.edsoo.ru/ffOdfee
2

[Tonydyenune u XuMHYECKHE CBOMCTBA

bu6mmoreka [IOK

45 https://m.edsoo.ru/ffOdfee
KHUCIIOT 2
Conu (cpennue): HOMEHKIATypa, bubmuoreka [JOK

46 CIOCOOBI OTYYEHUS, XUMHUYECKHE https://m.edsoo.ru/00ad94
CBOMCTBaA 74
[TpakTuueckast pabota Ne 6. Pemenue Bu6moreka LIOK

47 SHUICPUMCHTEIBERDN JIAGT TO oMb https://m.edsoo.ru/00ad9b
«OCHOBHBIev KJIACChl HEOPTaHUYECKUX T
COETMHEHUIN
['eHeTnyeckas CBSI3b MEXAY KlaccaMu Bubmiorexa LIOK

48 . https://m.edsoo.ru/00ad9a
HEOPraHUYECKUX COEAVNHEHNN 50

bu6mmoreka [JOK
49 O06o01IeHre u crucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9c
b2

KonTpoabHnas padora Ne3 no teme bubnnoreka [JOK

50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9e
coequHeHui" la
[IepBble NOMBITKU KJIAaCCU(PUKALUU bubnnoreka [JOK

51 XUMHYECKHX 3JieMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9f
IpyMIax CXOHbIX JIEMEHTOB fa
Ilepnonnuecknii 3aK0H U bubnnorexka [JOK

52 [Tepuoanueckas cucteMa XUMHYECKUX https://m.edsoo.ru/00adas
anemenToB 1. Y. MenneneeBa 2c

53 [Tepuonapl, rpynmbl, HOATPYIIIBI bubmuorexa [JOK




https://m.edsoo.ru/00adas
2c

CTpOCHI/IC aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54 https://m.edsoo.ru/00ada3
anep. N3oTomsl
42
CtpoeHue IeKTPOHHBIX 000JI0UEK bubmuoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit https://m.edsoo.ru/00ada6
cucrtemsl J. 1. MeHnaeneeBa bc
XapakTepUCTUKA XUMHUUYECKOTO
P P bubmuoreka [JOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 N https://m.edsoo.ru/00ada8
[Tepnonuueckou cucreme /1. 1. o
MenneneeBa -
3uauenue [leprnognueckoro 3akoHa IIst
PHOA u s bubmuoreka [JOK
a3BUTHA HAyKH U npakTuku. J[. Y.
57 p K . p . https://m.edsoo.ru/00ada9
MeHieneeB — y4€HbIN, IEAATOT U 6o
rpakIaHUH -
5 bu6mmoreka [JOK
JIEKTPOOTPHUIIATEILHOCTE aTOMOB
58 POOTPHN https://m.edsoo.ru/00adaa
XUMHYECKHUX DIIEMEHTOB b3
bu6mmoreka [JOK
59 HMonnas xumMuueckas cBI3b https://m.edsoo.ru/00adac
34
K bu6mmorexa [IOK
OBaJIEHTHAS NOJSIPHAI XUMHUUYECKAsS
60 P https://m.edsoo.ru/00adaa
CBS3b
b8
KoBaTeHTHAL Hello . ccxa bu6mmorexa [IOK
BaJICHTHAS HENOJISIPHAA XUMHUYECKas
61 P https://m.edsoo.ru/00adaa

CBA3b

b9




bubmuorexa [JOK

62 CreneHs OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKHUCITUTENIbHO-BOCCTAHOBUTE e bubmmorexa LOK
HUCIUTEIBHO-BOCCTAHOBUTEILHBI
63 AT . | https://m.eds00.ru/00adb0
peaxiuu
76
bubmuorexa [JOK
64 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
KonrponsHaas padora Ned o teme bubmorexa [IOK
65 P P : 1 https://m.edsoo.ru/00adb4
«CTpoeHue aroMa. XHUMHUYECKas CBSA3bY 26
PesepsHElil ypok. O0001IEHHE U bubmorexa [OK
66 p YPOK- 111 1 https://m.edsoo.ru/00adb3
cUCTEMATH3aIUs 3HAHUH 2
P BHBIN k. O0001IeHHE 1 Bubmmorexa LOK
67 e3¢p YPOK. 1700 ilI cHme 1 https://m.edsoo.ru/00ad9c
cUCTEMATH3aLUs 3HAHUH
b2
P BHBIN k. O0001IeHHE 1 Bubnrorexa LIOK
68 CSCPBHEN YPOI. LOODIHEHHE 1 https://m.edsoo.ru/ff0d61
cUCTEMATH3aLUs 3HAHUN o6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoabnbie | Ilpakruyeckue | H3YUCHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI |
pecypchbl
Ilepuommueckuii 3aK0H.
Hep OIeCKas CHOTEMa bu6mmorexa [IOK
HOAUYECKaAsd CUCTEM
1 P 1 https://m.edso0.ru/00adb5
XUMHYECKHUX 31eMeHTOB /JI. . 9
e
Menneneesa -
3aKOHOMEPHOCTH B U3MEHEHUH bubnuorexa [JOK
2 CBOMCTB XUMHUYECKHUX SJIEMEHTOB 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPUOOB b6
Knaceuguka OMEHKIIATVDA bu6mmoreka [IOK
saccudukanusa 1 HOMEHKJIAT
3 P 1 https://m.edsoo.ru/00adb7
HEOPraHUYECKHX BEIIECTB o
B ccKoii B3 bu6mmoreka [IOK
AABI XUMHAYECKOM CBSI3U Y TUIIBI
4 . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEIIETOK 6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriyOneHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
K o bubmuorexa [JOK
jaccuuKaIms XUMIYECKUX
6 . a 1 https://m.edsoo.ru/00adbc
peakIuii Mo pa3IuYHBIM MMPU3HAKAM bo
[ToHsITHE O CKOPOCTH XUMUUYECKOMN bubnmoreka [JOK
7 peakmuu. [loHsITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/00adbe

IreTCPOrCHHBIX PCAKIUAX

9a




ITonsATHE O XUMHYECKOM PpaBHOBCCHUU.
@aKTOpHI, BIUAIOIIKNE HA CKOPOCTh

bubmuoreka [JOK

3agaq»

8 . https://m.edsoo.ru/00adc2
XUMHUYECKON PEaKIUU U MOJIOKEHUE 8¢
XUMHUYECKOTO PaBHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC brbmiorexa OK
9 https://m.edsoo.ru/00adca
peakiumn
de
Teopust 3MEKTPOIUTHUECKON bubnnoreka [JOK
10 muccoranuu. CUIbHBIC B Cl1a0bIe https://m.edsoo.ru/00adcd
BJIEKTPOIUTHI 68
bubmuorexa [JOK
11 HonHble ypaBHEHHUS peakuit https://m.edsoo.ru/00add4
43
XHUMHYECKHE CBOMCTBA KUCIOT U bu6mmoreka [JOK
12 OCHOBaHMH B CBETE NPEACTABICHUIN https://m.edsoo.ru/00add5
00 PIIEKTPOTUTUIECKON AUCCOIUAIIH d8
XUMHYECKUE CBOMCTBA COJIEN B CBETE bubmuorexa [JOK
13 MIpe/iCTaBICHHH 00 https://m.edsoo.ru/00add8
AIEKTPOJIUTUYECKON JUCCOLMAIITN b2
bu6mmoreka [JOK
14 [TonsTHE O THapOIU3E CONEN https://m.edsoo.ru/00add9
d4
bu6mmorexa [IOK
15 ObobmerHe 1t CACTCMaTH3 A https://m.edsoo.ru/00addd
3HAHUH B
[IpakTnueckas padora Ne 1. bubnnoreka [JOK
16 «Perenue s3xcrepuMeHTaNbHbBIX https://m.edsoo.ru/00addb

fa




KontpomnsHas padora Ne2 o reme

bubmuorexa [JOK

17 «DJIEKTPOIUTUYECKAS IUCCOLIMALINSL. https://m.edsoo.ru/00adde
XUMHUYECKUE PEAKLIUU B PACTBOPAX)» c0
OO6m1as XxapakTepruCTHKa rajJoreHOB. bubmuorexa [JOK
18 XHUMHUYECKUE CBOWCTBA HA IIPUMEpE https://m.edsoo.ru/00addf
XJiopa e2
Xnopooaopon. ConsiHasi KUCIIOTa, bu6mmoreka [IOK
19 XUMHUYECKHUE CBOMCTBA, MTOJIyYEHHE, https://m.edsoo.ru/00adel
MIPUMEHEHHE 04
[IpakTuueckas padora Ne 2 o Teme bubnnoreka [JOK
20 «IlonydeHne consiHOM KUCIOTHI, https://m.edsoo.ru/00ade3
n3y4yeHue e€ CBOMCTB» 48
Brrunciienus 1o ypaBHEeHUSIM bubnuorexa [IOK
21 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ade4
peareHToB J1aH B U30BITKE 88
bu6mmoreka [JOK
22 Obuias XapakTepHCTHKa HICMCHTOR https://m.edsoo.ru/00ade6
VIA-rpynimsl
4a
AnnoTpornHbie MOIU(MUKAITUN CEPHI.
Haxonci[eHHe cepLIII Hq;é C(I)IeLLHHeI:H/Iﬁ bubmorexa HOK
23 . https://m.edsoo.ru/00ade6
B MpUpoOJie. XMMUUYECKHE CBOMCTBA 4a
cepbl
bu6mmorexa [IOK
24 Ceposonopoz, cTpoerue, . https://m.edsoo.ru/00ade8
(bu3nuecKre U XUMUYECKHEe CBONCTBA 0
Oxkcunsl cepsl. CepHasi KMCIIOTA, bubnnoreka [JOK
25 ¢bu3nyecKkre U XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea

IIPUMEHEHHE

28




XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IIPOMBIIIIIEHHOT0 criocoba
IIOJIyYEHUSI CEPHOU KUCIIOTHI.

bubmuorexa [JOK

26 https://m.edsoo.ru/00adec
XI/IMI/IHGCKOCuSanHSHCHI/Ie 3a
OKpY>Karollen cpeibl COeTMHEHUIMU
cepsl
Beruucnenue MaccoBoM J0JIM BBIXO/1a brbmiorexa OK

27 https://m.edsoo.ru/00adec
MIPOYKTA PEaKIuu %2
OO6m1ast XxapakTepuCcTHKa JIEMEHTOB
VAIfIrpynnI;. A?E)T, pacupocTpaHeHue Bubnnorexa LOK

28 https://m.edsoo.ru/00adee
B IIpUpoie, GPU3NYECKUE U a6
XUMHYECKHE CBOICTBA
AMMuak, ero puznyeckue u bubnnorexa [JOK

29 XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U https://m.edsoo.ru/00adf0
MPUMEHEHUE 04
[IpakTuueckas padbora Ne 3 o Teme bubnnoreka [JOK

30 «ITonydyenne aMmmuaka, u3yueHue ero https://m.edsoo.ru/00adf1
CBOMCTBY 80
A30THas KuCoTa, €€ pru3ndeckue u Brbmiorexa LIOK

31 J https://m.edsoo.ru/00adf3
XUMHYECKHE CBOMCTBA 06
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHUS B Ka4€CTBE MUHEPAIBHBIX bubnnoreka [JOK

32 ynobpenuii. Xumuueckoe https://m.edsoo.ru/00adf5
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 18
COCTMHEHUSIMH a30Ta

33 ®docdop. Oxcnn pochopa (V) u bubnuotexa [JOK




docdopHas kucnora, pusuveckue u
XUMHUYECKHE CBOWCTBA, MOJyUCHHE

https://m.edsoo.ru/00adf6
8a

Hcnons3zoBanue pocdaros B
Ka4yeCcTBE MUHEPAIBHBIX YIIOOPCHU.

bu6mmoreka [IOK

34 v https://m.edsoo.ru/00adfc
3arpsi3HeHue IPUPOJIHON CPEIb 20
docharamu 20
Yraepon, paclipocTpaHEHUE B bubnnoreka [JOK
35 npupojie, GU3NIEeCKue 1 XUMHICCKUE https://m.edsoo.ru/00adfd
cBOlicTBa 9c
Oxkcuabl yrnepoz[va, ux Qusnyeckue u BuGmorexa LOK
36 RHMIFCCITHC CRORCTBa. https://m.edsoo.ru/00adfe
DKoJoru4ecKue npooIemsl, be
CBs3aHHBIC ¢ OKcHuIoM yrieponaa (IV) —
bu6mmoreka [JOK
37 YronbHas KUCIIOTa U €€ COU https://m.edsoo.ru/00ae00
6¢
[IpakTuueckas padora Ne 4 mo Teme
"I'II)onyquHe yl“IJ)IeKI/ICJ'IOl"O rasa. bubmmorexa HOK
38 https://m.edsoo.ru/00ae02
KauecTBenHas peakuus Ha kKapOoHaT- T
noH" —
[lepBoHauyanbHBIe TOHATHS 00 bubmuoreka [IOK
39 OPraHMYEeCKHUX BELIECTBAX KaK O https://m.edsoo.ru/00ae05
COEIMHEHMSIX YTiepoJia 4e
bu6mmoreka [JOK
40 Kpemnnii u ero coequuenust https://m.edsoo.ru/00ae08
Oa
41 [IpakTuueckas padbora Ne 5. Pemenue bubnnorexka [JOK

OKCIICPUMCHTAJIbHBIX 3a/{a4 I10 TCMC

https://m.edsoo.ru/00aec0b




«BaxxgeuIe HeMeTaJIbl U UX
COEIUHEHUS)

2

KontponbHas padota Ne3 no teme

bu6mmoreka [IOK

42 «BaxHeinme HeMeTaJJIbl U UX https://m.edsoo.ru/00ae0e
COCIMHCHUS 18
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
43 https://m.edsoo.ru/00ael0
MeTaJuTM4ecKasi KpucTauinaecKas 3e
pemérka. PU3nYecKue CBOMCTBA -
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB. bubmuoreka [JOK
44 DNEeKTPOXUMHUYECCKUN P https://m.edsoo.ru/00ael 1
HaNpsHKEHUNA METAJIOB 56
OO1u11e crnocoObl MOTyYEHHS
MetasuioB. CrutaBel. Beruncienus no bubnunorexa [JOK
45 YpaBHEHUSAM XUMUYECKHUX PEaKIINM, https://m.edsoo.ru/00ael 1
€CJIM OJINH U3 PEAreHTOB COJICPKHUT 56
npuMecH
bu6mmoreka [IOK
46 [TonsTHE O KOPPO3UM METAIIIOB https://m.edsoo.ru/00ael12
78
bu6mmoreka [JOK
47 [IlemouHbIe METAIIITBI https://m.edsoo.ru/00ael4
b2
Oxcuabl ¥ TUIPOKCUIBI HATPUS U Bubmmorexa LOK
48 https://m.edsoo.ru/00ae14

KaJlusa

b2




[IenoyHO3eMeENbHBIC METATIIIBI —

bubmuorexa [JOK

49 . . https://m.edsoo.ru/00ael5
KaJIBLIUI U MarHui
e8
bu6mmoreka [IOK
50 Baxuerinine coequHeHns KajJblUusg https://m.edsoo.ru/00ael5
e8
51 O00011IeHNE U CUCTEMATU3AIUS
3HAHUHU
JKEcTKOCTh BOIBI U CIIOCOOEI €€ bubmorexa [OK
52 a https://m.edsoo.ru/00ael8
yCTpaHEHUs
86
[IpakTuueckas padora Ne 6 o Teme bubnnoreka [JOK
53 "YKECTKOCTh BOJBI 1 METOIEI €6 https://m.edsoo.ru/00aela
yCTpaHEeHHUs" e8
bu6mmoreka [IOK
54 AmroMuHuH https://m.edsoo.ru/00aelc
64
AMpoTepHbIe CBOMCTBA OKCHIA U Brbmiorexa LIOK
55 P A https://m.edsoo.ru/00aelc
TUAPOKCH]IA
64
bu6mmorexa [IOK
56 Keneso https://m.edsoo.ru/00aeld
86
OKcHUIBL, THIPOKCUIEI U COJIU JKele3a bubmorexa [TOK
57 AbL, THAP A https://m.edsoo.ru/00ae35
(IT) u xene3a (III)
eb
53 O0001IeHre 1 cCUCTEMAaTU3aIIHs

3HaHUU




[Tpaktuyeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4y 110 TCME

bubmuoreka [JOK

59 . https://m.edsoo.ru/00ae3d
«Baxxuelnime MeTaibl U UX 2
e
COEIUHEHND) =
Brruncnenus mo ypaBHEHUSIM
XAMHYECKHUX PEAKIUH, €CIIM ONUH U3
careHTo ap SBLrTie bubmuoreka [JOK
IeHTOB JaH B N30BITKE WIIU
60 P https://m.edsoo.ru/00ael7
COJICPKUT TIPUMECH. Beraucienus 50
MacCOBOM JOJIH BBIX0JIa MPOAYKTA -
peaku
61 O00011IeHrEe U CUCTEMATH3AIUS
3HAaHUU
KonTponbnas padora Ne4 o teme
62 «Baxuelnme MeTauibl U UX
COEIMHEHND)
B bu6mmoreka [JOK
elecTBa U MaTepraisl B
63 . P https://m.edsoo.ru/00ae3f
IIOBCEAHEBHO XU3HU YEI0BEKA 50
< bu6nmoreka [JOK
MMHUYECKOE 3arpsi3HEHNE
64 . p https://m.edsoo.ru/00ae42
OKPYKaroIIen CpeIbl 70
P bu6mmoreka [JOK
0JIb XUMHU B PELICHUN
65 p https://m.edsoo.ru/00ae42
IKOJIOTHYECKUX TPOOIEM 70
P N 0606 bubmuorexa [JOK
e3epBHBII ypok. O000IIEHNE U
66 p P ?l https://m.edsoo.ru/00ae0d
CHCTEMATH3aILUs 3HAHUH 0a
67 PesepBHelit ypok. O6001ICHHE 1 bubnmoreka [JOK




cUCTeEMAaTHU3alud 3HaAaHUN

https://m.edsoo.ru/00adb3
3c

68

PeszepBHbIil ypok. O6001IeHIE 1
cucTeMaTu3auus 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9c
b2

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68







YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA
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