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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XuMuM Ha YPOBHE OCHOBHOTO 00IIIETO 0Opa30BaHMs COCTaBJICHA Ha OCHOBE
TpeOoBaHU

denepaTbHOTO TOCYIAPCTBEHHOTO OO0pPa30BaTEIIBHOTO CTaHIapTa OCHOBHOTO OOIIEro
obpaszoBanus ([Ipukaz Munnpocsemenuss Poccum ot 31.05.2021 . Ne 287, 3apeructpupoBan
MunuctepctBom octuiuu Poccuiickoit @enepanun 05.07.2021 1., per. Homep 64101) (manee —
dI'oC 000),

depnepanbHON 06pa3oBaTENBHON MPOrpaMMbl OCHOBHOIO 06LLEr0 06pa3oBaHMS
(yTBEepxaeHa npukasoM MuHnpocselleHns Poccum ot 18.05.2023 N2 370);

[IpumepHO#l amanTUpPOBaHHON OCHOBHOW OOpa30BaTENIbHOM MPOrpaMMbl OCHOBHOIO
obmrero oOpa3zoBaHus 0OyJaronuXxcs ¢ 3a7epKKoi ncuxuueckoro passutusa (mpamee — [TAOOIT
000 3I1P),

[Mporpamma 1o XuUMUU Ha€T TPEICTABIICHWE O IMENSIX, OOIIeH CTpaTeruu OOydeHUs,
BOCITUTAHUS W PA3BUTHS OOYYAIOIMIUXCS CPEJACTBAMH Y4eOHOTO TpeIMeTa, YCTaHABIMBAET
00s13aTeNTbHOE TIPEIMETHOE COJCpKaHKUe, TIPEIyCMAaTPUBACT paclpe/elIeHne ero Mo Kiaccam U
CTPYKTYpUPOBAaHUE II0 pa3feiiaM U TeMaM IIPOrpaMMBI [0 XUMUH, ONPENESIeT KOJINYECTBEHHBIE
W KA4YeCTBCHHBIC XapPaKTEPHUCTUKH COJICPKAHUSA, PEKOMEHIYEMYI0 IOCIIeJ0BATEeILHOCTh
W3YYEHUS XUMHUHU C YUYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
IpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUJaromuXcs, OMpeAesseT BO3MOXHOCTH MpEAMETa JIIs
peayim3anuu TpeOOBAHUI K pe3ylibTaTaM OCBOSHUS OCHOBHOW 00pa30BaTeNLHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHmsl, a Tak:Ke TPEOOBAHHM K pe3y/IbTaTaM OOyICHHS XUMHUH
Ha YpOBHE IleJied M3y4YeHHs] NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOM
NESTETHFHOCTH 00y4aroIIerocst 0 OCBOEHUIO YIeOHOTO COJEpIKaHMUS.

3HaHHUE XUMHH CIIY>KUT OCHOBOH U1 (POPMHUPOBAHKSI MUPOBO33pEHUS 00yUaIOIerocsi, ero
MIpe/ICTaBICHUI 0 MaTepruaibHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMHUpYEMbIe XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
peumieHus TH00ANbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOM,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTHYECKOI 6e30acHOCTH, MPoOIeM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peald3allii BO3MOXHOCTEH Il caMOpa3BUTUS M (POPMHPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B OPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00y4aronmxcs,
HAaBBIKOB HUX  CaMOCTOSITEIbHOW  y4eOHOW  JEATEIbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHaIbHON 1eATENbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIILUICHHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIs71a HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4arOIIUXCS;

CHoCcOOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyUYe€HUU XHMHH 00eCHeurBarOTCs CHEIU(PUKON colep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTPaKeHHUEM
0a30BOi HAYKU XUMUU Ha ONPEEIIEHHOM dTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUNA XUMUHM, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MOHATUN OPraHuYeCKON XUMUH.

CtpykTypa coaep)kaHHUs MPOrpaMMbI 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoJepkaHue CKIAJbIBA€TCS M3 CHUCTEMbl MOHATUNH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl [0 MNPUHLUIY IOCJIEAOBATEIbHOIO Pa3BUTHSA 3HAHWNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOEHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 3MEKTPOJUTHUECKON AUCCOIMAIIMY BELIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH TIOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCIIEJOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMY,
BBINOJIHASA (DYHKIMH OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPaKTUYECKOT0 MPUMEHEHUS U TIOJTyYeHHs] N3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHHUIO U METOJaM M03HaHuA B Hayke. M3yuenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW U3 paHee M3YYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kimacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHIE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3a/iada yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (haKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHOOIIEHNN K HaAyYHBIM METOJaM MO3HAHUS MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ PAa3BUTUU IIO3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENBCKOM AeATeIbHOCTH, OCBOCHUU MPaBHJI 0€301acHOrO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XMMHUU HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XHOE 3HAUCHHE
MPUOOPENN TaKUe LI, KakK:

— (opmupoBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOKH K CaMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY THPUHATUIO PEIICHUH, CIOCOOHOW amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHCTEMaTHYecKoe MpUOoOIIeHHe OOyJaroumxes K
CaMOCTOSITEJIbHOM ~ IO3HABATEJIIbHOW  JESATENbHOCTH,  HAaydyHbIM  METOJaM  MO3HAHUf,
(OpMUPYIOLTUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUM;

— olecreyeHue YCIOBMH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYdYaroIMMUCS OIbITa
pa3sHOOOpa3HON NeSATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHi ), UMEIOLINX YHUBEpPCAIbHOE 3HaYCHUE JUISl pa3IMYHbIX BUAOB JAEATEIbHOCTH;

— (hopmupoBanue obmielt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIET0 MHpa, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX IPH pEUIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU U TPYIOBOM JEATENLHOCTH,



— GopmupoBaHue y 00YJArOIIUXCSI TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH
XUMHYECKUX 3HAHHWHA I BBIPAOOTKU 3KOJOTHUYECKH IIEJIeCOOOPa3HOrO TOBEICHUS B OBITY H
TPYIOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAKOLIEH IPUPOIHOU
Cpelbl;

— pa3BUTHE MOTUBALUU K 00y4EHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
pOQHIIS U HAPABICHHOCTH JalbHEHIIIEro oOydeHusl.

OO61iee 9nCiIO 4acoB, OTBEACHHBIX YISl U3YYCHUS XUMHHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, coctaBiseT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

Kateropuss oOyuarwommuxcs ¢ 3IIP — naubosiee MHOTOYHICIICHHAsl TpyImma Cpeau
obyuaroruxcst ¢ OB3, xapakrepusyromiascsi KpaiiHed HEOJHOPOJIHOCTBIO COCTaBa, KOTOpas
00yCJIOBJICHA 3HAYUTEIBHBIM PA3HOOOpPA3UEM ITHOJIOTMUECKHX (DAKTOPOB, TMOPOKIAIOIINAX
JTAHHBIA BHJI TICHXHYECKOTO JM30HTOTCHE3a, YTO OOYCIOBIIMBACT 3HAYUTEIBHBINA JTHAIAa30H
BBIPAKEHHOCTH HAPYILICHUM.

Komrmiekc OMOCOTMOKYIBTYPHBIX (DAKTOPOB, BBI3BABIINX Yy OOYUYAIOIIETOCS 3aJIEPKKY
MICUXWYECKOTO  Pa3BUTHS,  BKIOYAIONINH  (QYHKIIMOHAIBGHYIO  HW/HJIM  OPraHUYECKYIO
HEJ0CTATOYHOCTh IICHTPAJIBHON HEPBHOW CHCTEMBI, W OTCYTCTBHE WJIH HEIOCTATOYHOCTH
CHelHaTM3UpOBAaHHON NIOMOIIM Ha YPOBHE HayallbHOTO OO0IIEero 0Opa3oBaHUsl MPUBOJAT B pse
CllydaeB K 0CO0O0M BBIPAKEHHOCTH U CTOMKOCTH JaHHOTO HAPYLICHUS Pa3BUTHS, UTO OINpEAeseT
HEOOXOMMOCTh 00€CTICUCHUsI CIIeUAIbHBIX 00pa30BaTENbHBIX YCIOBUN MPHU OOYUYEHUH TaKHUX
00yJaronuxcsi Ha YypoBHE OCHOBHOTO 00IIero 0Opa3oBaHus.

O6yuatomuecs ¢ 3P HyxkmaoTcss B TPOJOHTUPOBAHHOW KOPPEKIIMOHHOM padoTe,
HampaBJICHHON Ha pAa3BUTHE HABBIKOB, HEOOXOAMMBIX [UIsi (OPMHUPOBAHMS YYEOHBIX H
COITMAIPHBIX KOMIICTCHIINM, TMPEOJ0JECHUE WM OCla0JIeHHe HapylmieHn MeTo10JI0THIecKoM
OCHOBOMH SIBJISIETCS CUCTEMHO-IEATEIIbHOCTHBIN MOAXO0, KOTOPBIA MPEANoJaract:

® BOCNHUTAaHUE U PA3BUTHE KAYECTB JMYHOCTH, OTBEUAIOIIUX TPEOOBAHHSIM COBPEMEHHOTO
oOlecTBa, HWHHOBAIIMOHHOM  HSKOHOMHKH, 3aJadaM IIOCTPOEHHSI  POCCHUHUCKOIO
IpaXXJaHCKOTOo OOIecTBAa Ha OCHOBE MPHUHLMUIIOB Juanora KyldbTyp U YBaKEHUs
MHOTOHAIIMOHAIBHOT0, TIOJUKYJIBTYPHOTO U MOJUKOH()ECCHOHAILHOTO COCTABA;

" OpHUEHTALMIO Ha JOCTH)KEHHE OCHOBHOTO pe3yibTaTa 00pa3oBaHMs — Pa3BUTHE JIMYHOCTU
obOyuaromerocs ¢ 3I1P, ero akTuBHO# y4eOHO-IT03HABATEILHON IEATEILHOCTH Ha OCHOBE
OCBOCHHUS YHHBEpPCAJbHBIX YUYEOHBIX JCWUCTBUN, TMO3HAHUS W OCBOCHUS MHPA;
¢dbopmupoBanre rotoBHOCcTH oOyuaromerocs ¢ 3[IP k camopaszButuio M AanbHEHIIEMY
00yueHuro;

" [pU3HAHHME pelIANIed pOJM COJAEpKaHUA OOpa3OBaHUS, CIIOCOOOB OpraHHU3aIUH
00pa3oBaTeNbHON AEATEIbHOCTH U Y4eOHOTO COTPYJHMYECTBA B JIOCTHIKEHHUM IIesen
JUYHOCTHOTO U COLMAIbHOTO pa3BuTus oOyyaromuxcs ¢ 3I1P;

" y4eT WHIUBUIYaIbHBIX, BO3PACTHBIX U TMCHUXO(PU3UOJIOTHUECKUX OCOOEHHOCTEH
obyuatontuxcs ¢ 3[IP mpu mnocTpoeHnn o00pa30BaTENBLHOTO TMpoIlecca Ha YpPOBHE
OCHOBHOTO 00I1I[ero 00pa3oBaHus W OMNpeAeTeHHH 00pa30BaTEIbHO-BOCIUTATENbHBIX
LeJIEW U MyTeH UX JOCTUKECHUS;

* pazHooOpasue HHIWBHUIYATbHBIX 00pa30BATEIbHBIX TPACKTOPUN U WHAWBHIYaTHHOTO
Pa3BHUTHSI K&KJOTO 00y4JaroIIerocs, B TOM 4uclie AeTel u noapoctkos ¢ 3I1P;
TpeGoBanusi Kk TpeaMETHBIM pe3ynbraraM oOydarommxcsi ¢ 3[IP B yacT MTOTOBBIX

JOCTHKEHUH K MOMEHTY 3aBeplIeHHs 00ydeHHsl Ha YpOBHE OCHOBHOTO OOIIero oOpa3zoBaHUs
JOJKHBI TIOJTHOCTBIO COOTBETCTBOBATh TPeOOBaHUSAM K MPEAMETHBIM pe3ylbTaTaM s



oOyyaromuxcss 1Mo OCHOBHOM 00pa30BaTeNbHOM Mporpamme, HE HMMEIOUIMX OrPaHUYCHUN IO
BO3MOYHOCTSIM 3/I0POBBSI.

s obyuarowuxcs ¢ 3P neobxooum ougpepenyuposanuviii nooxo0 K 0TOOPY
CONEepKaHMUSA TMPOrpaMM YUeOHBIX MPEIMETOB C YYETOM OCOOBIX 00pa3oBaTEIbHBIX
noTpeOHOCTEll M BO3MOXKHOCTEH oOyuatomerocs. OO0beM 3HAaHMA W YMEHHHA IO Y4eOHBIM
IIpeIMETaM HECYIIECTBEHHO COKpAIllaeTCsl 32 CYET YCTpAaHEHHUS! M30BITOYHBIX 110 OTHOIIEHUIO K
OCHOBHOMY COJIEpKaHHUIO TPEOOBaHUH.

JIMYHOCTHBIE PE3yAbTATHI JOTOJIHSIIOTCS CHEHU(PHUISCKIMU PE3yIbTaTaMH, OTHOCUMBIMHU
K (GopMHUpPOBaHHIO CQEpbl >KM3HEHHOW KOMIICTCHIIMHM W CBSI3aHHBIMH C ICHUXOJIOTHYECKUMHU
ocobenHocTsiMu oOyuatoruxcst ¢ 3I1P. [To oTHomenuto k kareropuu oOydaromuxcs ¢ 3[1P nHa
YPOBHE OCHOBHOTO 00111er0 00pa30BaHUs aKTyaJbHbIM CTAHOBUTCSI OCBOEHHUE UMU COLMAIBHOTO
OTIBITa, OCHOBHBIX COIMAILHBIX HOPM, IIPUMEHUMOCTD VX B PA3JIMYHBIX )KU3HECHHBIX CUTYAITUX,
OCO3HAHHE CBOUX TPYAHOCTEH M OTpaHUYEHHI, YMEHHE 3alpaliiBaTh MOJJIEPKKY B3pPOCIOroO B
3aTPyJHUTEIBHBIX CONHATBHBIX CUTYaIlUsAX, a TAKKEe YMEHHE MPOTHBOCTOSATH HETATHBHOMY
BO3JICHCTBUIO MUKpPOCOLIMAIbHOMN cpenibl. C MO3UIMH )KM3HEHHOTO CaMOOIIPEIeIeHHs 3HAUMMbIM
SIBJIIETCS OCO3HAHHOE OTHOIIEHHE K BHICTpAaUBaHHIO 00Opa30BaTENbHOM MEPCHEKTUBBI C YYETOM
npodeccroHalIbHBIX IpeanouTeHuit odyvaromerocs ¢ 3I1P.

Jlemaercst akIEHT Ha JIEATEIBHOCTHBIE AaCMEKThl JOCTHIKEHUS OOyJaIOIUMHCS
JUYHOCTHBIX PE3yJbTaTOB HA YPOBHE KIIOYEBBIX TMOHATHH, OTPaXAOIUX IEHHOCTH W
MOTHBAIIMIO M XapaKTepU3YIOUIUX JOCTHKEHUE OO0Yy4arolIMMHCS JUYHOCTHBIX PE3YJbTaTOB:
OCO3HaHHE, TOTOBHOCThb, BoC MeTanpeaMeTHble Ppe3yJbTaThl OCBOCHHS aJalTHPOBAHHON
OCHOBHOI 00pa3oBaTeNbHON MpOTpaMMbl NPEACTABIEHb B COOTBETCTBUU C MOArPYMIIAMH
YHHUBEPCAIBHBIX YIeOHBIX NEHCTBHIA, PACKPHIBAIOT M ICTATM3UPYIOT OCHOBHBIE HANPABICHHOCTH
MeTanpeaIMeTHBIX pe3ynbTaToB. OHU OTPaXKaloT:

= ocBoecHHBbIe oOydarommmucs ¢ 3I[IP MexnpeaMmeTHble TOHATHS W YHHBEPCAIbHBIC
yueOHbIe AeicTBUs (IT03HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYISTUBHBIC);

® COCOOHOCTH MX HUCIIOJb30BAHUS B YI€OHOM, TO3HABATEIIPHOW U COITMATBHOM MPAKTHKE;

® TOTOBHOCTh K CaMOCTOSITEILHOMY IUIAHUPOBAaHHMIO M OCYIIECTBICHUIO YyueOHOM
NEeSTeNbHOCTH W OpraHu3allud  y4eOHOro COTpyIOHMYECTBA C [MeJaroramMu U
CBEPCTHHUKAMU;

" OBJIaJICHHME HaBblkaMH paboThl ¢ uHpopmauued (BOCHpHUSATHE U  CO3JaHHE
MH(OPMALIMOHHBIX TEKCTOB C Y4YETOM Ha3HaueHUs HHPOpMAIMM M €€ LEeJIeBOM
ayJUTOPUH.

MeranpeameTHbie pe3yabTaThl, B cooTBeTCTBUU ¢ DI'OC OO0, chopMupoBaHbI 1O TPEM
HAIPAaBJICHUSM:

* yHUBEpcalbHbIC yueOHbIC TO3HABATEIbHBIC ICHCTBUS;

* yHUBEpcallbHbIe yueOHble KOMMYHUKATUBHBIC JEHCTBHUS;

" yHUBEpCalbHbIC YUeOHbIC PETYISATUBHBIC IEHCTBUSI.

B MeranpenmeTHBIX — pe3yabTaTax, — OasuUpYOIIUXCS  Ha  CPOPMUPOBAHHOCTHU
YHUBEPCAIbHBIX YUeOHbIX NO3HABAM ENbHBIX OClCMBUIL, BBIICTISIOTCS:

= (a3oBble JIOTUYECKUE ICHCTBUS;

= (a30BbIE HCCIEI0BATEIbCKIE ACHCTBUS;

= paboTa ¢ uHGopmaruei.

OBnaseHue CHUCTEMOW  yHUBEPCAIBHBIX  Y4YEOHBIX  TO3HABaTENBHBIX  JIEHCTBUMN
obecnieunBaeT chOPMUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB 0Oydaromuxcs ¢ 3I1P.

B MerampenMmeTHBIX — pe3yabTaTax, — Oa3uUpYyOIIUXCS  Ha  CPOPMUPOBAHHOCTU
YHUBEPCAIbHBIX YUEOHBIX KOMMYHUKAMUBHBIX OClICMEUIL, BBIICIISIOTCS:

= OOlLIEHUE;

® COBMECTHAas ACATEIbHOCTD (COTPYAHUYECTBO).

OBnaseHne CUCTEMOW YHHBEpPCAJIbHBIX yUEOHBIX KOMMYHUKATUBHBIX JIEHCTBUI
oOecnieunBaeT copMHUpPOBaHHOCTh y oOy4daromuxcs ¢ 3[1P conmanbHbIX HaBBIKOB.



B mMerampenMmeTHBIX — pe3ynbTaTax, — Oasupyrommxcsi  Ha  C()OPMHPOBAHHOCTH
YHUBEPCAIbHBIX YUEOHBIX PeZY/IAMUEHBIX 0elCMEUIL, BbIICIISIOTCS:

= camoopraHu3anus (CaMoperyJsius);

" CaMOKOHTPOJb (peduiekcusi);

" S3MOLMOHAJIBHBIA UHTEIJIEKT;

" mpuHATHE ceOs U APYTUX.

OBnazeHue CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PErYISITUBHBIX AEUCTBUN 00€CIIEeUBACT
dopmupoBarre y oOydarommxcss ¢ 3[IP CMBICIOBBIX YCTaHOBOK JIMYHOCTH (BHYTPCHHEH
MO3ULUHU JTUYHOCTH), U KU3HEHHBIX HABBIKOB JIMYHOCTHU (yIIpaBiieHUs cOOOM, CaMOAMCLIUILINHBI,
YCTOWYMBOTO MOBECHUS).

IIpenmerHble pe3yabTaTbl OCBOEHHUS aJallTUPOBAHHOM OCHOBHON 00pa3oBaTeIbHOM
nporpamMMbl  omnpenenensl @I'OC OOO wu mnpencraBieHsl B COOTBETCTBUM C TpyIIaMu
pe3yIbTaTOB Y4eOHBIX IPEAMETOB, PACKPBIBAIOT U ACTATU3UPYIOT UX B OTHOLICHHUHU:

= ocBoeHHbIX oOyuaromumucs c¢ 3[IP B xone u3ydeHus y4eOHOro NpeaMeTa 3HaHUH,
YMEHUH U crnocoOoB AEWCTBUH, crienu(UUecKux Ui COOTBETCTBYIOLIEH MpeIMeTHOM
obnacru;

® BUJOB JEATEIBHOCTH MO MOJyYEHUIO HOBOT'O 3HAaHUS B paMKax y4eOHOTO MpeaMeTa, ero
peoOpa3oBaHUI0 W TPUMEHEHUI0 B Y4YEOHBIX, YYEOHO-NPOEKTHBIX U COLMAIBHO-
MMPOEKTHBIX CUTYAIHSX;

= (popMupoBaHus 6a30BBIX HAYUYHBIX IPEJICTABICHUN O MPEAMETHOM U COLIMAIBHOM MUPE;

= BiaJeHUs y4eOHON TEpMUHOJIOTHEN, KIIFOUEBBIMU MOHATUSAMHU, METOJAMU U TIPHEMaMH.

TpeGoBaHus K IpeAMETHBIM pe3ysbTaTaM c(POPMYIHPOBAHEI B A€ATEILHOCTHOM opme ¢
YCUJIEHUEM aKIeHTa Ha NpPUMEHEHHE 3HAaHUI W KOHKpeTHble yMeHMs. OHHU OINpeaessioT
MUHHUMYM COJIEp>KaHUsl TapaHTUPOBAHHOTO TOCYAapCTBOM OCHOBHOTO OOIIEro oOpa3oBaHMS,
MTOCTPOCHHOTO B JIOTHKE U3y4EHHS KaXI0T0 y4eOHOro mpeaMera.

MPUUMYHUBOCTh, YCTAHOBKA U MeTarnpeIMeTHbIE Pe3yIbTaThl OCBOCHUS aJalTHPOBAHHON
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI OCHOBHOT'O 00111eT0 00pa3oBanus ooyvaroniuxcs ¢ 3[1P
JOCTUTAIOTCS aKKYMYJIHMPOBAaHUEM PE3YJIbTaTOB BCEX COCTABIISIIOIINX IAaHHOM MPOrpaMMBl.

VY obyuarommuxcs ¢ 3[1P MoryT ObITh B pa3nuyHOM cTerneHn chOPMHUPOBAHBI CIICTYIOIIHE
BHU/Ibl YHUBEPCAJbHBIX YU4eOHBIX MO3HABATEIbHBIX JeHCTBHUI:

bazoevie nozuueckue oeiicmeusn:

® BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUN);

" OnpeaensaTh MOHATHUS, 0000IIaTh, YCTaHABIUBATh AHAJIOTUH, KJIACCU(PUIMPOBATh, B TOM
YHClIE CaMOCTOSITENIbHO BbIOMpass OCHOBaHHMS U KpPUTEpUU Ul  KiIacCU(UKALIUU,
JIOTUYECKH PacCyXJaTh, MPUXOAUTH K YMO3AKIIOUEHHUIO (MHAYKTUBHOMY, € TYKTUBHOMY
Y TI0 aHAJIOTUH) U JIeJIaTh 00IKe BBIBO/IBI;

® BBISIBJISTH JEPUIUTHI HH(GOPMAIUU, TAHHBIX, HEOOXOIUMBIX JJIsl PEIIEHUS TOCTABICHHOM
3a/1a4u;

" YCTaHABJIMBATh PUYMHHO-CIICCTBEHHBIE CBS3U MIPU U3YUYCHUU SBIICHUHN U MIPOLIECCOB;

" CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelieHus y4yeOHOU 3afauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIlIeHUs, BRIOUPATh HauboJIee MoAX0ISIIHI);

" Cco03/7aBaTh, IPUMEHATh U MPe0oOpa30BbIBATh 3HAKKM M CHMBOJIBI, MOJICIIM U CXEMBbI UIs
peleHus yueOHbIX U MO3HABaTENbHBIX 33/au.
ba3zoevie uccneoosamenvckue oeiicmeusn:

" JCIOJIb30BaTh BOIPOCHI KAK MHCTPYMEHT ITO3HAHUS;

" YCTaHaBJIMBATh UCKOMOE U JAaHHOE, ONUPAsCh HA MOJYYEHHBIE OTBETHI HA BONPOCHI JINOO
CaMOCTOSITENBHO;

" ApryMEHTHPOBATh CBOIO MO3MUIIMI0, MHEHHUE;

" C [OMOINBIO TMeJarora IPOBOAUTH OIIBIT, HECIOXHBIH OSKCIIEPUMEHT, HeOObLIoe
UCCIIEIOBAaHUE IO YCTAaHOBJEHHIO OCOOEHHOCTeW OOBEeKTa U3y4eHHUs, NPUUYUHHO-
CJIEZICTBEHHBIX CBSA3EH U 3aBUCUMOCTEN 0OBEKTOB MEX 1y COO0H;



" ¢ MOMOINBIO MEAArora Wik CaMOCTOATENBHO (GOPMYIUPOBATH 0OOOIIECHHS U BBIBOJBI 110
pe3yabTaTaM MPOBEICHHOTO HAOIOJCHUS, OTIbITA, HCCIICJOBAHNUS;

" IPOrHO3MPOBATH BOZMOKHOE PA3BUTHE MPOLIECCOB, COOBITHH U MX MOCIEACTBUS.

Paboma c ungpopmayueir:

" [10JIb30BATHCS CIOBAPSIMHU M JPYTUMH MTOMCKOBBIMU CUCTEMaMU;

" pCKaTh WIM OTOMpaTh WHGOPMAIMIO WM JaHHBIE M3 MCTOYHHUKOB C YYETOM
MPEUI0KEHHON y4eOHOM 33719l U 3aJaHHBIX KPUTEPHEB;

" [OHMMAaTh ¥ HWHTEPIPETUPOBATH WHPOPMALMIO PA3IUYHBIX BUAOB H  (popMm
MIPEICTABIICHHUS;

" WJUTIOCTPUPOBATH pelIaeMble 33141 HECIIOKHBIMU CXEMaMU;

* 5 ¢pEeKTUBHO 3aIOMUHATH U CUCTEMATH3UPOBATh MH(OPMALIHIO;

" HCIOJIb30BaTh CMBICIIOBOE UYTEHHE ISl W3BJICYCHUsS, OOOOMICHWS W CHCTEMaTH3aIHH
nHGOpPMAIMK U3 OJTHOTO MM HECKOJIBKMX MCTOYHUKOB C YYETOM TOCTABJICHHBIX IENEH,
IUTsL peleHnst y4eOHBIX U TO3HABATEIbHBIX 3a/1a4.

V¥ o6yuaromuxcs ¢ 3[IP Moryt ObITh B pa3iIUyHON CTETIEHU CPOPMHUPOBAHBI CIIETYIOIINE
BU/Ibl YHUBEPCATbHBIX Y4e0HbIX KOMMYHUKATHBHBIX JAeiCTBUIi:
Obwenue:

" OCO3HAaHHO HCIIOJIb30BaTh PEUEBBIC CPEICTBA B COOTBETCTBUU C 3a/1a4eli KOMMYHUKAIIUU
JUIS BBIPaJKEHUSI CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEN;

" BBIpaXaTh CBOIO TOYKY 3pEHHsI B YCTHBIX M TNHMCHBMEHHBIX TEKCTaX B TOM YHUCIE C
WCTIOJIh30BaHNEM HH()OPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

" BOCHPUHUMATH W (OPMYIUPOBATH CYXKICHHS, BBIPAKATh AMOIMH B COOTBETCTBUHU C
YCIIOBHSIMH U TIETISIMH OOIICHHUS;

" pacrno3HaBaTb HeBepOaIbHBbIE CPEACTBA OOIIEHMs, IPOTHO3MPOBATh BO3MOKHBIE
KOH(QIMKTHBIE CUTyalluH, CMAr4asi KOH(DIUKTHI;

" ¢ [IOMOILBIO NTE€JAarora Uik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U IMCbMEHHBIE TEKCTHI C
UCIOJIb30BAHNEM WUTIOCTPATUBHBIX MAaTEPUAIOB JUI BBICTYIIJICHUS NIEPE]] ayIUTOPHEH.
Coemecmnasn deamenbHocmy (COTPYIHUYECTBO):

* OpraHM30BbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JEATENBHOCTh C YUUTEIEM U
CBEpCTHHKAMM; paboTaTh WHAMBUIYAJIbHO W B TpYIIE: HAXOAUTh OOIIee pelIeHHe U
paspemiatb KOH(JIUKTHI HAa OCHOBE COIVIACOBAHMUS IMO3UIMHA M ydeTa HMHTEPECOB;
(bopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

" BBIIOJHATH CBOK 4YacTb pabOThl, JIOCTUIaTh KAauyeCTBEHHOTO pe3yiapTara U
KOOPAMHUPOBATh CBOM JEHCTBUSA C IPYTUMH UIEHAMHU KOMaH/bI;

" OLICHMBATh KAUECTBO CBOETO BKJIA/a B OOLIMI IPOAYKT;

" [PUHUMATh U PA3JENATh OTBETCTBEHHOCTh U MPOSIBJIATH TOTOBHOCTh K IPEIOCTaBICHUIO
oTyeTa nepej rpymnmo.

VY obyuaromuxcs ¢ 3IIP popmupyrores ciemyrouiye BUAbl YHHBEPCAJIbHBIX Y4eOHBIX
peryJISTUBHBIX /I CTBUIA:
Camoopzanuzayus:

" CaMOCTOSITEIbHO COCTABIATH IIJIaH NPEACTOSIIEH IeATEIbHOCTH U CIIEI0BAaTh EMY;

® BBIABJIATH MPOOJIEMBI JUISl PELICHHSI B )KM3HEHHBIX U y4eOHBIX CUTYaIUAX;

= BpIOMpaTh CMoco0 pemeHuss y4eOHOW 3aJadM C y4eTOM HMMEIOLIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh NpeiaraéMble BapUaHThI pelIeHuil;

" CaMOCTOSITEJbHO (MM C MOMOIIBIO MEAArora/poguTess) ONPEeAeisITh LENU CBOEro
oOyyeHus, cTaBUTb M (QopMyaupoBaTh JUIsi ce0s HOBble 3aJaud B yuebe H
M03HABATEIbHOM JIEATETLHOCTH;

" CaMOCTOSITEIbHO MJIAHUPOBATH MYTH JIOCTUKEHUS Lieel, B TOM YUCIIe aJbTepHATUBHBIE,
OCO3HAaHHO BbBIOMpaTh HauOonee d>(dekTuBHBIE CcMOCOOBI pelIeHus Yy4eOHBIX U
MO3HaBATEIbHBIX 33/1a4.

Camokonmpons (pedexcusi):



® BIAJACTb OCHOBAMM CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELIEHUN U OCYLIECTBICHU S
OCO3HAHHOTO BBHIOOPA B y4eOHOM U MO3HABATEILHOM e TEIBHOCTH;

" OIICHMBATH MPABUIBHOCTH BBIOJHEHHS YI€OHOH 3aauu, COOCTBEHHBIE BOSMOKHOCTH €€
peuieHus;

® COOTHOCUTBH CBOM JICHCTBHS C IUIAHMUPYEMBIMH PE3YJIbTATAMH, OCYLLIECTBIIATH KOHTPOJIb
CBOEH JEATEeNIbHOCTH B IpOLIECCE JOCTHXKEHUS pEe3ylbTara, OIpPENesiTh CIOCOObI
JEWCTBUH B paMKax TNPEAIOKEHHBIX YCIOBHA M TpPeOOBaHWH, KOPPEKTUPOBATH CBOU
JICUCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYaIUEN;

® JaBaTh aJCKBATHYIO OLIEHKY CUTYAllMU U IIPEeAararh IUIaH €€ U3MEHEHUS,

* [peABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh IPU PELIEHUH YueOHOU 3a/1auu;

" [OHMMAaTh NPUYHMHBI, IO KOTOPHIM HE OBUI JOCTHUTHYT TpeOyeMblii pe3yibTaT
NEeSITeIbHOCTH, OINpEeAENsATh MO3UTHBHBIE W3MEHEHHS U HalpaBieHUs, TpeOyrolue
JanbHene paboThl.

Imoyuonanvhvlii unmeN1eKm:

® pa3nuyarh U Ha3bIBaTh AIMOLIMH, CTAPaThCsl YIPABIATH COOCTBEHHBIMU SMOLIUSIMY;

"  QHAJIM3HUPOBATH NPUYMHBI YMOLMII;

® CTaBUTH ce0s1 HA MECTO JIPYrOro 4YesoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS JPYroro;

" PperyjiaMpoBaTh COCOO BBIPAXKEHUS SMOIHUI.

Ilpunsamue ceosa u opyzux:

® OCO3HAaHHO OTHOCHUTBCS K JIPYTOMY YEJIOBEKY, €T0 MHEHUIO;

* [pU3HaBaTh CBOE MPaBO Ha OMIMOKY U TaKOe K€ MpaBo IPYroro;

® 0OCO3HaBaTh HEBO3MOYKHOCTb KOHTPOJIUPOBATh BCE BOKPYT.

MeranpeaMeTHbIE pe3yabTaThl OCBOSHUS aallTUPOBAHHON OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMbl  OCHOBHOTO oOmiero oOpa3zoBanust oOydaromuxcs ¢ 3[IP  mocTturarorcs
aKKyMYyJUPOBAHHEM PE3YJIbTAaTOB BCEX COCTABIISIONINX JAHHON MPOTrpaMMBbl.

VY obyuarommuxcs ¢ 3[IP MoryT ObITh B pa3nnyHO# cTerneHn chOPMHUPOBAHBI CIICTYIOIIHE
BHU/Ibl YHUBEPCAJbHBIX YUeOHBIX MO3HABATEIbHBIX JeHCTBUI:

basoevie nocuueckue oeiicmeusn:

® BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUN);

" OnpeaensaTh MOHATHUS, 0000IIaTh, YCTaHABIUBATh AHAJIOTUH, KJIAaCCU(QUIMPOBATh, B TOM
YHClIE CaMOCTOSITENIbHO BbIOMpass OCHOBaHHMS U KPUTEpUU Ul KiIacCU(UKALIUU,
JIOTUYECKH PacCyXJ1aTh, MPUXOJUTh K YMO3AKIIOUECHUIO (MHAYKTUBHOMY, IEYKTUBHOMY
Y IO aHAJIOTUH) U JIeJIaTh 00IKe BBIBO/IBI;

® BBISIBJISTH JEPUIUTHI HH(GOPMAIUU, TAHHBIX, HEOOXOIUMBIX JJIs1 PEIIEHUS TOCTABICHHOM
3a/1auu;

® YCTaHABJIUBATh IPUYMHHO-CIICCTBEHHbBIE CBSA3U MIPU U3YUYCHUU SBICHUHN U MIPOLIECCOB;

" CaMOCTOSITENIHO BBIOMpATh CIOCOO perieHus ydeOHOU 3ahauu (CpaBHUBATH HECKOJBKO
BApUAHTOB PEIlICHUs, BRIOUPATh HAauboJIee MOAX0 IS );

" CO3/1aBaTh, MPUMEHATh U MPeoOpa3oBbIBATh 3HAKU W CHUMBOJIBI, MOJEIU U CXEMbI IS
pelieHns yueOHbIX U MO3HABATEIbHBIX 3a/1a4.
ba3zoevie uccneoosamenvckue oeiicmeusn:

" JCMOJB30BATh BOMPOCH! KAaK MHCTPYMEHT MMO3HAHUS;

" YCTaHABJIMBATh UCKOMOE M JaHHOE, OTMHPASCh Ha MOJTY4YEHHbIE OTBETHI Ha BOIIPOCHI 10O
CaMOCTOSITENBHO;

" apPryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

" C MOMOIIBID TeJarora MPOBOAUTH OIBIT, HECIOXXKHBIM JKCIEPUMEHT, HeOOJbIIoe
WCCIIEIOBAHUE 10 YCTAaHOBJICHUIO OCOOCHHOCTEH OO0BEeKTa W3Y4YCHUS, MPHUUUHHO-
CJIEICTBEHHBIX CBSI3€U U 3aBUCUMOCTEH 0OBEKTOB MEK Ty COOO0I;



" ¢ MOMOINBIO MEAArora Wik CaMOCTOATENBHO (GOPMYIUPOBATH 0OOOIIECHHS U BBIBOJBI 110
pe3yabTaTaM MPOBEICHHOTO HAOIOJCHUS, OTIbITA, HCCIICJOBAHNUS;

" [IPOrHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCOB, COOBITHI U MX MOCIEICTBHUS.

Paboma c ungpopmayueir:

" [10JIb30BATHCS CIOBAPSIMHU M JPYTUMH MTOMCKOBBIMU CUCTEMaMU;

" HCKaTh WIM OTOMpaTh WHGOPMAIMIO WM JaHHBIE K3 MCTOYHHUKOB C YYETOM
MPEUI0KEHHON y4eOHOM 3aaull U 3aJaHHBIX KPUTEPUEB;

" [OHMMAaTh ¥ HWHTEPIPETUPOBATh WHPOPMANMIO PA3IUYHBIX BUAOB H  (popMm
MIPECTAaBIICHHUS,

" WJUTIOCTPUPOBATH PelIaeMble 33141 HECIIOKHBIMU CXEMaMU;

* 5 ¢EeKTUBHO 3aMIOMUHATH U CUCTEMATH3UPOBATh HH(OPMALIHIO;

" HCIOJIb30BaTh CMBICIIOBOE UYTEHHE ISl M3BJICYCHHUS, OOOOIICHUS W CHUCTEMaTH3aIuU
nHGOpPMAIMK U3 OJTHOTO MJIM HECKOJBKHX MCTOYHHUKOB C YYETOM TOCTABJICHHBIX IEJIEH,
JUTSL pelieHnst y9eOHBIX U TO3HABATEIbHBIX 3a/1a4.

VY o6yuaromuxcs ¢ 3[IP Moryt ObITh B pa3iIUyHON CTETIEHU CPOPMHUPOBAHBI CIETYIOLINE
BUJIbl YHUBEPCATbHBIX Y4e0HbIX KOMMYHUKATHBHBIX JAeiCTBUIi:
Obwenue:

" OCO3HAaHHO HCIIOJIb30BaTh PEUEBBIC CPEICTBA B COOTBETCTBUU C 3a/a4eii KOMMYHHKAIIAN
JUIS BBIPaJKEHUSI CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEN;

" BBIpaXaTh CBOIO TOYKY 3pEHHsS] B YCTHBIX WM TNHMCHBMEHHBIX TEKCTaX B TOM YHCIE C
WCTIOJIH30BaHNEM HH()OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

" BOCHPUHUMATH W (OPMYIUPOBATH CYXKIEHHS, BBIPAKATh AMOIMH B COOTBETCTBUHU C
YCIIOBHSIMH U TIETISIMH OOIICHHUS;

" pacrno3HaBaTb HeBepOaIbHbIE CPEACTBA OOIIEHMs, MPOTHO3MPOBATh BO3MOKHBIE
KOH(QIMKTHBIE CUTyalluH, CMAr4asi KOH(DIUKTHI;

" C [IOMOILBIO NTE€JAarora Uik caMOCTOSITEIbHO COCTABIIATh YCTHBIE U IMCbMEHHBIE TEKCTHI C
HCIOJIb30BAHNEM WUTIOCTPATUBHBIX MAaTEPUAIOB JUI BBICTYIIJICHUS NIEpe]] ayIUTOPHEH.
Coemecmnasn oeamenbHocmy (COTPYIHUYECTBO):

® OpraHM30BbIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JEATENBHOCTh C YUUTEIEM U
CBEpCTHHKAaMM; paboTaTh MHAMBUIYAJIbHO M B IpYIIE: HAXOAUTh OOIlee pelieHue U
paspemiatb KOH(JIUKTHI HAa OCHOBE COIVIACOBAHMUS IMO3ULMHA M ydeTa HMHTEPECOB;
(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

" BBIIOJHATH CBOK 4YacTb pabOThl, JIOCTUIaTh KAauyeCTBEHHOTO pe3yiapTara U
KOOPAMHUPOBATh CBOM JEHCTBUS C IPYTUMU YICHAMU KOMaH/IbI;

" OLICHMBAThH KAUYECTBO CBOETO BKJIA/a B OOLIMI IPOAYKT;

" [PUHUMATh U PA3JENATh OTBETCTBEHHOCTh U MPOSIBJIATH TOTOBHOCTh K IPEIOCTaBICHUIO
oTyeTa nepej rpymmio.

VY obyuaromuxcs ¢ 3IIP popmupyrores crnegyromiye BUAbl YHHBEPCAJIbHBIX Y4eOHBIX
peryJIiTUBHBIX /I CTBUI:
Camoopzanuzayus:

" CaMOCTOSITEIbHO COCTABIATH IJIAH NPEACTOSIIEH IEATEIbHOCTH U CIIEI0BAaTh EMY;

® BBIABJIATH POOJIEMBI JUISl PEIICHHSI B )KM3HEHHBIX U y4eOHBIX CUTYaIUAX;

= BpIOMpaTh CNoco0 pemeHus y4eOHOW 3aayd C y4eTOM HMMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh NpearaéMble BapuaHThl pelIeHuil;

" CaMOCTOSITETbHO (MM C IOMOIIBIO MEAArora/poguTess) ONPEeAeisITh LENU CBOEro
oOy4yeHus, cTaBUTb U (opMyaupoBaTh JUIss ce0s HOBble 3aJaud B yuebe H
M03HABATEIbHOM JIEATETLHOCTH;

" CaMOCTOSITEIBHO MJIAHUPOBATH MYTH JIOCTUKEHUS LIeel, B TOM YUCIIE ajJbTepHATUBHBIE,
OCO3HAaHHO BbIOMpaTh HauOonee d>(pdexkTuBHBIE CcMOCOOBI pelIeHuss y4eOHBIX U
MO3HaBATEIbHBIX 33/1a4.

Camokonmpons (pedexcusi):



" BJIAJIETh OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHS PEIIEHUN U OCYILLECTBICHHUS
OCO3HAHHOTO BHIOOPA B y4eOHOI U MO3HABATEIHHOM JIEATEIFHOCTH;

" OIICHMBATH MPABUIBHOCTH BBIOJHEHHS YI€OHOH 3aauu, COOCTBEHHBIE BOSMOKHOCTH €€
pelieHus;

" COOTHOCUTbH CBOM JICHCTBUS C IUIAHUPYEMBIMU PE3YyJbTaTaMHU, OCYLIECTBIISITH KOHTPOJIb
CBOCH JeATENBPHOCTH B TMPOIECCE JOCTHIKEHHUS pe3yibTara, OIPENeNIiTh CIIOCOObI
JEWCTBUH B paMKax TNPEAJIOKEHHBIX YCIOBHA W TpeOOBaHWH, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUU C U3MEHSAIOUIEHCS CUTYaIUEN;

" 1aBaTh aJ€KBAaTHYIO OLIEHKY CUTYAllUU U IIpe/yiaraTh IUIaH €€ U3MEHEHUS;

* [peABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IPU PELIEHUH YueOHOU 3a1auu;

" [OHMMAaTh NPUYHMHBI, IO KOTOPHIM HE OBUI JOCTHUTHYT TpeOyeMblii pe3ynbTaT
NeSITEIbHOCTH, OMNpEeAENsATh MO3UTHBHBIE W3MEHEHHsS U HalpaBieHMs, TpeOyrolue
JanbHene paboThl.

ImoyuonanbHblil UHMeENIeKN

® pa3nuyarh U Ha3bIBaTh SMOIMH, CTAPAThCs YIPABISATH COOCTBEHHBIMU SMOLIUSIMY;

" QHAJTU3UPOBATh MPUYMHBI SMOIIMIA;

® CTaBUTH ce€0s1 HA MECTO JIPYTroro 4YesloBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS JPYroro;

" peryiaMpoBaTh COCOO BBIPAXKEHUS SMOIUI.

Ilpunamue ceosa u opyzux:

® 0CO3HAaHHO OTHOCHUTKCS K JPYromMy 4eJOBEKY, €r0 MHEHHUIO;

® [pU3HaBaTh CBOE MPaBO Ha OMIMOKY U TaKOe K€ MpaBo IPYroro;

® 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

BoinoJiHeHHe NPAKTHYECKUX PadoT

Ilpu npoBeaeHUM NPAKTHYECKOH PpadOThl KaxIAblii ee 3Tanm BbINOJHIETCS
ooyyaromumucsa ¢ 3IIP Bmecre ¢ yuumreseM M mox ero pykosoactBoM. Ha gocke
00513aTeJIbHO BBIBEIIMBAIOTC TMPaBHJIA TeXHHKH 0€30IaCHOCTH, COOTBETCTBYIOLHE
AAaHHOMY BHAY pa0oThl, AaeTcl NpaBUJIbHasA 3anuch ¢GopMyJ U YyKa3bIBaercsl Lelb
npoBeaenusi padorsl. [Ipu HeoOXoAUMOCTH JaeTcsi BU3YAJbHBIN AJTOPUTM BbINOJHEHUS
3a]aHUA. JTO CHOCOOCTBYET OCO3HAHUIO OOYYAKINMMHUCH BBINOJHSIEMbIX IeCTBUHA H
MOJIY4eHHOI'0 pe3yJbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MePUTEIbHbIE MATEPUAJILI 10 XUMUH

Jlis opraHu3anuy MPOBEpPKU, ydeTa M KOHTPOJIS 3HAHUM O0ydaromuXcs MO IpeaMeTy
MIPEeyCMOTPEHbl KOHTPOJbHBIE PabOThI, CaMOCTOSATENbHbIE PAOOTHI, 3a4eThl, MPAKTHUECKUE
paboTel, TecTupoBanue. OJHUM U3 METOJOB KOHTPOJIS PE3yJIbTaTOB OOy4eHHUSI OOy4YarOMINXCs C
3[IP sBnsercs MeTOA TOJMBAPUATUBHOTO SKCIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMU
orBeTaMHu. Ero oTnMYMTENbHBIMH UEpTaMH SIBISIOTCS ONEPATHUBHOCTh, BBICOKAs CTEIEHb
WHIUBUAyaIU3allMi 3HAHUN, CPABHUTEIBHO Majble 3aTpaThl BPEMEHH U TpyJda Ha MPOBEPKY
OTBETOB 00YYAIOLTUXCS.

Hns oOyuatouuxcs ¢ 3[IP Bo3MoXHO u3MeHeHHE (GOPMYIHPOBKH 3aJaHUN Ha
«TIOILIATOBYIO»,  aJanTalus MpejiaraeMoro oOydamoomemycss TeCTOBOrO  (KOHTPOJBHO-
OILIEHOYHOI'0) MaTrepuaia: HCHOJIb30BAHHWE YCTHBIX M NMHCbMEHHBIX WHCTPYKLIMH, YHpOIIEHHE
JUTMHHBIX CJIOXKHBIX (POPMYJIUPOBOK MHCTPYKIHMH, pElIeHHe ¢ ONopoi Ha aaropuTMm, oOpasel,
HCIOJIb30BAHUE CIIPABOYHON MH(OPMAIHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YVYEBHOI'O ITPEJIMETA «XUMUSA» HA
YPOBHE OCHOBHOI'O OBIIIETI'O ObPA3OBAHNA

B nenom pesyabtarel ocBoeHusi oOydawomumucs ¢ 3IIP ydeOHoro mpeamera



«XuMus» AOJLKHBI COBHAJaTh C pe3yJbTaTaMd IPUMepHOIl padoueil mporpaMmbl
OCHOBHOT0 00111ero odpa3oBanus. Hanbosee 3HaUNMBIMU SBISIOTCA:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBALMS K O0YUEHUIO U LI€JICHANIPABICHHOM MTO3HABATEIBHOM JIEATETbHOCTH;

YCTaHOBKA HA OCMBICJIIEHHE JIMYHOTO OIbITa, HAONIOJEHUN 32 XUMHUYECKUMU
AKCIIEPUMEHTAMU;

OpHMEHTAaIs Ha MpPaBWJIa MHIUBHIyATbHOTO U KOJJICKTHBHOTO OE30IMACHOTO MOBEICHHS
IIPY B3aUMOJICHCTBUU C XUMUYECKUMU BEIIECTBAMU U COCIUHEHUSIMY;

MIPaKTUYECKOE M3ydeHHUe Mpodeccuid U TpyAa pa3IMuHOro poJia, B TOM YKCJIE Ha OCHOBE
MIPUMEHEHMSI U3Yy4aeMOTr0 IIPEIMETHOrO 3HaHUs (HanpuMmep, 1ab0paHT XUMHUUYECKOTO aHalIn3a);

yBa)K€HHE K TPYIy U pe3yiabTaTaM TPYJI0BOU JEATEIbHOCTH;

TFOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JAJIBHEWIIEH HHIMBHUAYAJIbHOW TPACKTOPUHU
o0pa3oBaHMS Ha OCHOBE OpUEHTHPOBKM B Mupe npodeccuii U mnpodeccCHOHaTbHBIX
MPENNOYTEHNH, YBAKUTEIBHOTO OTHOLLEHUS K TPYAY;

OCO3HAHHE CBOEro MOBEACHUS C TOUKU 3PEHUsS] ONMACHOCTH WM 0e30macHOCTU Jyist cels
WM JUIS1 OKPYXKAIOUIHNX;

OCHOBBI  DKOJIOTUYECKOW KYJIbTYpPbI, COOTBETCTBYIOUIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO  MBIIUICHUS, NPHOOpETEHHE ONbITa JKOJIOTUYECKH OPHUEHTHPOBAHHOU
MPaKTUYECKON JESITEIbHOCTU B dKU3HEHHBIX CUTYAIUIX;

OCO3HAHUE TOCJEICTBUN U HENPHUATHE BPEAHBIX NMPUBBIUEK (YMOTPEOICHUS alIKOTOJIA,
HapKOTHUKOB, KYpeHUs) U UHBIX (popM Bpeaa Juist PU3NUECKOTO U ICUXUYECKOTO 3/10POBbSI;

MPUHATHE PEUICHUH B KU3HEHHOW CHUTYyallud Ha OCHOBE IEpEeHOCca TMOJYYEHHBIX B XOJIe
00y4eHMS 3HAHHI B aKTyaJIbHYIO CUTYAITUIO, BOCTIOIHATE AeUITUT HHPOPMAIIHH;

TFOTOBHOCTh OTOMpaThb M MCIOJIb30BaTh HYXHYIO HH(POPMALMIO B COOTBETCTBHM C
KOHTEKCTOM JKU3HEHHOH CUTYalHH.

METANIPEAMETHBIE PE3YJIbTATbBI

Ognadenue yHugepcanbHbIMu yueOHbIMU NOZHABAM ETIbHBIMU OCUCM BUAMU:

BBISIBJISITH TIPUYHHBI U CIICICTBUS MPOCTHIX XUMUYECKHUX SIBIICHUH;

OCYIIECTBIISITh CpaBHEHHE, KIAacCCU(DUKAIUIO XHMHUYECKHX BEIIECTB MO 3aJaHHBIM
OCHOBAHHUSIM M KPUTEPHUSIM ISl yKa3aHHBIX JIOTHYECKHUX OTEpPaIuii;

CTPOHTBH JIOTHYECKOE CYXKICHHE TII0CJIe MPEIABAPUTEIBHOTO aHalii3a, BKIIOYAOIICe
YCTaHOBJICHUE PHYUHHO-CIICICTBEHHBIX CBS3CH;

BBISBIIATH AeOUIIUTHI HTHPOPMAIUH, JTAHHBIX, HEOOXOAUMBIX JIIsl PEIICHUS TOCTABICHHON
3aJauu;

peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B APYroi (Taliuily B TEKCT U IIp.);

CO3/1aBaTh, MPUMCHATh U MPEOOPa30BBIBATH 3HAKA W CHMBOJIBI, MOJCIH M CXEMbI JUIS
peleHus yueOHBIX U MO3HABATEIbHBIX 3aJ1a4 C TIOMOIIbIO Te1arora;

C TIOMOIIBIO TEAarora MPOBOJAUTh XMMHUYECKHH OTBIT, HECIOMXHBIH 3KCIIEPUMEHT, IS
YCTAHOBJICHHUSI OCOOCHHOCTEH OOBEKTa W3y4YCHHs, MPHYMHHO-CICACTBEHHBIX CBS3eH W
3aBHUCHUMOCTEN 00BEKTOB MEX Iy cCO0OIi;

C TIOMOIIIBIO TIe/Iarora WM CaMOCTOSITENIbHO (OPMYIHUPOBaTh 0OOOIIEHHS U BBIBOJBI 110
pe3ynbTaTaM MpOBEACHHOTO HAOIIOACHHUSI, OTIBITA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUYECKUX MPOLIECCOB U UX MOCIE/ICTBUS;

WUCKaTh WU OTOMpaTh HHPOpPMALMIO WIM JaHHbIE W3 MCTOYHUKOB C YYE€TOM
MpeI0KEHHON yueOHOW 3a1aui 1 3aJaHHBIX KPUTEPHEB.

Ognadenue ynugepcanbHblMu Y4eOHbIMU KOMMYHUKANMUGHBIMU OClICI GUAMU.

OpPraHM30BBIBATH y4eOHOE B3aWMOJCHCTBUE B Tpymme (OompeneisaTh oOmue Ienu,
pacnpeensTh PO, T0OTOBapUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIIBIO TIEAArora WK CaMOCTOSATEIHHO COCTABIISATh YCTHBIE U MUChMEHHBIE TEKCTHI C



HCII0JIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB JUISl BBICTYILJIEHUS NEpe] ayAUTOPUEH;

OpPraHu30BBIBATH YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTENIEM H
CBEPCTHHKAMM; pabOTaTh MHIMBUAYAJIHHO M B TPYIIE: HAXOJUTH O0IIee PEelICHHE U pa3pemaTh
KOHQUIMKTBI Ha OCHOBE COIJIACOBAaHMSA IO3UIMIA M YydeTa HUHTEpPEecoB; (hopMyaHpoBaTh,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

OIICHMBAaTh KadeCTBO CBOErO BKJIaJa B OOLIMN MNPOIYKT, HNPUHUMATh U DPa3AEIATh
OTBETCTBEHHOCTb U MPOSABIIATH TOTOBHOCTh K IPEJOCTABIECHUIO OTYETA MePe]] IPYIIIOM.

Ognadenue ynugepcanbHolMu yueOHbIMU PEYIAMUGHBIMU OCICINGUAMU.

oOHapyKXuBaTh M (OPMYIMPOBATH YYEOHYIO MPOOJIEMy, OMPEAeIiATh IeNb Y4eOHOMH
NeSITENIbHOCTH;

BJIaJIETh OCHOBAMU CaMOKOHTPOJISl, CAMOOIICHKH, IPUHATHUS PELICHUH U OCYILECTBICHUS
OCO3HAHHOTO BbIOOpa B y4EOHOMN U MO3HABATEIBHON JIESTEbHOCTH;

COOTHOCHUTH CBOU JEUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBISATh KOHTPOJIb
CBOEH JEATEIIBHOCTU B IIPOLIECCE JOCTHKEHUS pe3ylbTaTa, ONpPEAesaTh CHOCOObI NEHCTBUI B
pamMKax NpeUIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalUEH;

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IJIaH ee U3MEHEHMUS,

MpeIBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH pPEIIeHNU y4eOHOH 3a1a4u;

MOHUMAaTh NPUYUHBI, MO KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMblid pe3ynbTar
NeSITeNIbHOCTH, OTPEENATh MO3UTUBHBIE N3MEHEHUS U HaIpaBlIEHUs, TpeOyrouue naibHeimen
paboThI;

OCO3HAaHHO OTHOCHUTBCA K JJPYrOMY YEJIOBEKY, €T0 MHEHHIO.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMmeTHBIX pe3ylIbTATOB IO OCBOCHHUIO O0O0S3aTEIILHOTO COJAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW MPUMEPHOW pabodeil MporpaMMOM, BBIACISAIOT: HAy4YHbIC 3HAHWSI,
YMEHHUSI M CIOCOOBI AEWCTBUI, crneuuduueckue s ydeOHOro mnpeamera «XUMHUS», BUIbI
NESTebHOCTH IO TOJYyYEeHUI0 HOBOTO 3HAHUS, €ro HWHTEepIpeTalud, NpeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX:

. IIPEICTABICHHE O 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUU
IPUPOJIbI, MOHUMaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HayKH Kak
00JaCTH COBPEMEHHOTO EeCTeCTBO3HAHMS, KOMIIOHEHTa OOIIell KylbTypbl H
IPAKTHYECKON JEATEIbHOCTH 4YeJOBEKa B YCIIOBHUAX COBPEMEHHOIO OOIIECTBa;
NOHUMAaHHUE MECTa XUMUU CPEIU APYIHUX €CTECTBEHHBIX HAYK;

. BJIaJICHUE OCHOBAMM MOHATUMHOIO armapaTta U CHUMBOJHYECKOTO
SI3pIKA XUMUH JUIS COCTaBIEHUS (POpPMYNl HEOPraHMYECKUX BELIECTB, YpaBHEHUU
XMMHUYECKUX PEAKIHi (C OMOpoil Ha ajlropuT™M y4eOHBIX JACWUCTBUIA); BIaJCHUE
ocHoBaMu xumuueckoit HomeHkinatypsl (IUPAC u TpuBuanbHON) M ymMeHHE
UCIIOJIb30BaTh €€ IS pelIeHHs] y4eOHO-IO3HABATENBHBIX 3a/la4 C IMOMOIIBIO
YUUTENSI; YMEHUE HCIIOJIb30BaTh MOJENIU ISl OOBSICHEHUS CTPOCHUS aTOMOB U
MOJIEKYJI IO aITOPUTMY C OTIOPOM Ha ONPEEIICHHUS;

. NPEACTABICHHE O CHUCTEME XUMUYECKUX 3HAHMM M YMEHue ¢
MOMOILBIO YUUTEI MPUMEHATh CUCTEMY XUMUYECKUX 3HAHUU JJI1 YCTAHOBJICHUS
B3aUMOCBS3€H MEX Ay U3YYEeHHBIM MaTE€pPHAIOM U IIPHU MOJYyYEHUH HOBBIX 3HAHHM,
a TaKke B TIPOIECCe BBHIMOJIHEHHUS YYeOHBIX 3aJaHUM U Tpu pabote ¢
UCTOYHUKAMU XUMHUYECKOW MHPOpMALIUU, KOTOpasi BKIIOYAET:

BOKHEUIIINE XUMHUYECKUE MOHITHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOHAS CMECh, OTHOCUTEJIbHBIE ATOMHAs U
MOJIEKYJISIpHAsE MacChl, KOJMYECTBO BEIIECTBA, MOIb, MOJSpHAas Macca, MOJISIPHBIM 00beM,
OKCHUJ, KHCIIOTa, OCHOBaHUE, CONb (CpeaHsisl), XUMUYECKass PEaKIusi, PEaKiMu COECAUHEHUS,



peaKuu pa3ioKeHHs, PEaKlUd 3aMEIISHHs, peakiuu oOMeHa, TeruioBoi 3ddekr peakumw,
9K30- M DHJIOTEPMUYECKHE pEaKLUH, PacTBOP, MaccoBas J0Js XUMHUYECKOIO 3JEMEHTAa B
COEJIMHEHUH, MaccoBas J0JIsl U MPOLIEHTHAs! KOHLIEHTPALMs BELIECTBA B PACTBOPE, AP0 aroMma,
DIIEKTPUYECKHI CIIOM aroma, aTOMHas OpOHUTalb, PAAWyC aroMa, BaJCHTHOCTb, CTEIEHb
OKUCJICHUS, XHMMHYECKasi CBsI3b, DJEKTPOOTPULIATEILHOCTh, TOJSpHAS W  HENoJIIpHas
KOBaJICHTHAs! CBS3b, MIOHHAS CBSA3b, METAJUIMUECKAs CBSI3b, KPUCTAINIMYECKAs pelIeTKa (aTOMHas,
MOHHAsl, METAJUIMYECKasi, MOJIEKYJIsIpHasA), UOH, KATUOH, aHUOH, JJIEKTPOJIMUT U HE 3JIEKTPOJIUT,
JIIEKTPOJIMTUYECKAsE  JUCCOIMALMs,  pEakHuu  HOHHOTO  OOMEHa,  OKHCIHTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUH, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIJICHUE,
AIIEKTPOJIM3, XHMHYECKOE paBHOBecHe, oOpaTuMble W HEOOpaTUMBbIE pEaKIUH, CKOPOCTh
XMUMHMUYECKON peakiuy, KaTaau3arop, rnpeaeiabHo gomycrumas koHueHrpanus (II1K), kopposus
METaJJIOB, CILJIABBI;

OCHOBOIIOJIATAI0IME 3aKOHBI XUMUU: 3aKOH COXpaHEHMs Macchl, [leproauueckuii 3aKoH
. . MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo;

TEOPUH  XUMHUU: ATOMHO-MOJICKYJISIpHAs  TEOpHs, TEOPHUS  DIICKTPOIUTHUYECKOM
TUCCOLMAIlMK, a TaKKe NPEICTaBICHHS O HAy4YHBIX METOJaxX II03HaHHUsS, B TOM YHUCIE
OKCIIEPUMEHTAJIBHBIX W TEOPETUYECKUX METOJaX HCCIEJAOBAaHUS BEIIECTB M H3YYCHHS
XUMHUYECKUX PEAKIINH;

. MPEACTABICHUE O  IMEPUOAMYECKOM  3aBHCHUMOCTH  CBOWCTB
XMUMHUYECKUX AJIEMEHTOB (pauyc aToMa, 3JIE€KTPOOTPULIATENBHOCTh), POCTHIX U
CIIOHBIX BEIIECTB OT MOJIOKeHHUs 3nneMeHToB B [lepmomuueckoii cucreme (B
MaJIbIX TIEPUOJIaX WM TJABHBIX MOATPYIIAX) W SJIEKTPOHHOTO CTPOEHUS aTOMa;
yMeHue OOBSCHSATH CBS3b TOJIOKEHHS dJeMeHTa B [lepuommdeckoit cucreme ¢
YUCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XHUMHYECKHX JJIEMEHTOB
(coctaB u 3apsz siapa, oOIee YuciIo IEKTPOHOB), pacipeieIeHUEM JIEKTPOHOB
[0 SHEPTreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIU U KaJbIHs;
KJIacCUPUIMPOBATh XUMHYECKHE DJIEMEHThl C OINOpOoil Ha ompeeseHus
(hM3UIECKOTO CMBICTA IU(PPOBHIX TAHHBIX MEPUOANICCKON TaOIUIIbI;

o yMEHHE KJIaCCU(PUIIMPOBATH XUMHYECKHE JJIEMEHTHI,
HEOpraHMYECKHUEe BEUIECTBA U XHMHUYECKHUE PEaKIHH C OMNOPOH Ha CXEMBI;
OTPEENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, BUJ
XMUMHYECKON CBSI3M M TUIl KPUCTAJUIMUECKON CTPYKTYpPHI B COCAMHEHMSIX, 3apsil
MOHA, XapaKTep cpelbl B BOJHBIX pPacTBOpax BelIECTB (KHUCIOT, OCHOBAaHMIA),
OKHUCJIMTEb U BOCCTAHOBUTENb 110 AITOPUTMY YUEOHBIX NEHCTBUIA;

o YMEHHE XapaKTepu3oBaThb C OMNOPOH Ha cxeMmy (QHU3UYEecKHe u
XMMHYECKHUE CBOMCTBA MPOCTBIX BELIECTB (KHCIOPOJ, O30H, BOAOPOJ, Ipadur,
anMas, KpeMHHil, a3oT, docdop, cepa, XJIOp, HATPUI, KaTuil, MarHui, KaJblUH,
ATIOMHUHHM, JKeNe30) U CIO0XKHBIX BELIECTB, B TOM YHCIIE X BOJHBIX PAaCTBOPOB
(Boza, aMMuaK, XJIOPOBOJIOPOA, CEPOBOJAOPO, OKCUIBI U TUAPOKCUABI METAIJIOB
I - IIA rpynn, amromunus, menu (I1), nunka, xenesza (II u III), okcuasr yrnepona
(IT u IV), xpemuus (IV), azota u gochopa (III u V), cepst (IV u VI), cepuucras,
CepHasi, a30THCTasA, a30THasA, ¢ochopHas, yroipHas, KpeMHHUEBAsE KUCIOTa U UX
CONIM); OMNHUCHIBATH C ONOPOM Ha TMJIaH M KIIOYEBbIE CJIOBA; YMEHHE
MPOTHO3UPOBATh U XapaKTEepHU30BaTh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT HX
COCTaBa M CTPOCHHS TOCJIE NPEIBAPUTEIBHOTO aHalu3a IOJ PYKOBOJCTBOM
neaarora, MpUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT HUX CBOWCTB, BO3MOKHOCTb
NPOTEKaHUs XUMUYECKHUX TIPEBpAlICHUH B pPA3IUYHBIX YCIOBUSX, BIHSIHUE
BEIIECTB M XHMHUYECKHUX IPOIECCOB HAa OPraHU3M YEIOBEKA U OKPYKAIOIIYIO

NPUPOJIHYIO CPELY;



o YMEHHE COCTaBIIAITH MO O0pasily, cXeme, alropuTMy Y4YeOHBIX
JEUCTBUI MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS peakUuid (B TOM 4MCIIE peakuuid
HOHHOTO oOmeHa u OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peaxuuii),
WUIIOCTPUPYIOIIMX ~ XMMHMYECKUE  CBOMCTBAa  M3YYEHHBIX  KJIAccOB / TpyIIl
HEOPraHMYECKUX BELIECTB, a TaKkKe MOATBEPKAAOIUX T'€HETUUYECKYIO
B3alMOCBSI3b MEXK]1y HUMU;
J YMEHHE BBIUUCISITH OTHOCUTEIbHYIO MOJIEKYISPHYIO U MOJISIPHYIO
MaccChl BEIECTB, MAacCOBYIO JOJII0 XMMHYECKOTO 3JIEMEHTA B COCOUHEHUU,
MacCOBYIO [IOJIIO BCILECTBA B PAacTBOPE, KOJMYECTBO BEUIECCTBA M €r0 Maccy,
00BEM Tra3zoB c omopoil Ha oOmme (GOpPMyIbl; YMEHHE MPOBOAUTH PACUETHI IO
YPaBHEHUSM XUMHUYECKHUX PEAaKLIMA U HaXOJIUTh KOJIUYECTBO BELIECTBA, 00bEM U
Maccy peareHTOB WM MPOAYKTOB peakIUu C ONopoil Ha oOpasel, aaroputM
y4eOHBIX JIEHCTBHIA;
J BJIQJICHHE  OCHOBHBIMM  METOJaMH  HAYYHOTO  IO3HAHUS
(naOnrofeHue, u3MepeHHe, SKCIEPUMEHT, MOJEIUPOBAHUE) IMPH H3YYEHHUU
BELECTB U XMMHUYECKUX SIBJICHHUM C OMOpPOIl Ha aNropuT™M y4eOHBIX JEHCTBHIA;
yMeHue cGhopMyIupoBaTh MpoOIeMy U MNPEUIOKUTh NYyTH €€ pEeleHus ¢
MOMOIIBI0 TI€Aarora; 3HaHHE OCHOB 0e30macHOM paboThl € XUMHUYECKUMU
BEIL[ECTBAMHU, XUMUYECKON MOCYI0H U J1abopaTOpHBIM 000pyI0BaHUEM;
. Hajau4uue MPaKTUYECKUX HaBbIKOB TUTAHUPOBAHMUS U
OCYILIECTBIICHUS CIEAYIOIUX XUMHYECKUX SKCHEPUMEHTOB MOJ PYKOBOICTBOM
YUUTENS ¢ 00CYKJIEHHUEM IJIaHa PaOOThI MJIM COCTABICHUEM TaOIULIbI:
M3Yy4eHUE U onKcaHrne GU3NYECKUX CBONUCTB BEIIIECTB;
O3HAKOMJIEHUE C (PU3NYECKUMHU U XUMHUYECKHUMH SBJICHUAMU;
OTIBITHI, WITIOCTPUPYIOLINE IPU3HAKU IIPOTCKAHUS XUMUYECKUX PEAKIINN;
U3y4eHHE CIIOCOO0B pa3JIelIeHUs CMecei;
IIOJIy4E€HHUE KUCIOPOJa U U3yYCHHUE €r0 CBOMCTB;
IIOJIy4€HHUE BOJOPOAA U U3YUYEHHUE €TO CBOUCTB;
MIOJIy4EHHUE YIIIEKUCIIOTO T'a3a U U3YYEHUE €T0 CBOUCTB;
IIOJIy4E€HUE aMMHUaKa U U3y4EHHUE €r0 CBONCTB;
IIPUTOTOBJIIEHUE PACTBOPOB C OIIPEIECIICHHON MacCOBOH I0JIEH PACTBOPEHHOT'O BEILIECTBA;
HCCIIEIOBAaHUE U ONIMCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB;
IpUMEHEHHEe MHIUKAaTOpoB (IakMyca, MeTWIopawxa M  (¢eHondranenHa) A
OIIPEIEIICHUS XapaKTepa Cpellbl B paCTBOPAX KUCIOT U LIECJIOYEH;
W3Y4YECHHE B3aUMOJICHCTBUS KUCIOT ¢ METAJUIAMH, OKCUAAMH METAJIOB, PACTBOPUMBIMH H
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;
[IOJIy4E€HUE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHME OJIHOTO METAJUIA JPYTUM U3 pacTBOpa COJIH;
ucciesoBaHnue aM(pOTepHbIX CBOUCTB T’UAPOKCUIOB aTFOMMHUS U LINHKA;
pELIEHHE DKCIEPUMEHTAIBHBIX 3a1ad Io TeMe «OCHOBHBIE KJIACChl HEOPTaHWYECKUX
COCJIMHEHUI;
pELIEHNE IKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME «DIEKTPOIUTHIECKAsT JUCCOLUALUA»;
pElIeHHE DSKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BaxHelmme HeMeTalIBl M UX
COCIMHEHUY;
pElIeHHE OHKCIEPUMEHTAJbHBIX 3a7ad 1o TeMme «BaxkHedmue MeTaulbl M UX
COCIMHEHUY;
XMMHMUYECKHE DKCIIEPUMEHTBI, WJUIIOCTPUPYIOIINE MpPHU3HAKKM IPOTEKAHUS PpPEaKLUl
HMOHHOTO 0OMeEHa;
KAaueCTBEHHBIE PEaKLUU Ha IPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHUI-,
OpoMu -, MO -, cyabdaT-, pocdar-, kKapOOHAT-, CUIMKAT-aHUOHBI, TUPOKCHI-UOHBI, KATHOHBI



aMMOHHUS, MarHusi, KajablLUs, aJJlOMUHMS, *Kere3a (2+) u xkenesa (3+), meau (2+), nnuHKa;
YMEHHE TPEICTABIATh PE3YIbTAaThl SKCIIEPUMEHTa B (OpME BBIBOJIOB, JOKA3aTEIIbCTB,
rpaduKOB U TAOIUI] U BBISBIIATH IMITUPUICCKHE 3aKOHOMEPHOCTH;

J BJAJICHUE TpaBWIaMu O€30MacHOro OOpalieHHsi C BEIIECTBAMH,
WCIOJIb3YeMBIMH B TIOBCEJHEBHOW KW3HHU, a TaKKe MpPaBUIAMU TIOBEICHUS B
HEeNsIX COepeKEHUsT 37J0POBbS U OKPYXKAIOMICH MPUPOIHON Cpelbl; MOHUMaHHE
Bpe/ia (OMacHOCTH) BO3JICHCTBUS HA JKUBBIC OPraHU3MBbI ONPEACIICHHBIX BEIIECTB,
a TaKKe CIocOO0B YMEHBIICHUS U MPEIOTBPANICHUS MX BPESIHOTO BO3JCHCTBHS,
MOHUMAaHHE 3HAYCHUS KUPOB, OCITKOB, YIIIEBOJIOB /IS OpraHu3Ma 4eJIOBEKa,;

o BJIQJICHUE OCHOBAMH XHMHYECKOH TPAMOTHOCTH, BKJIFOUYAIOIICH
YMEHHE TPAaBHILHO WCIIOJIH30BaTh W3YYEHHBIC BEIIECTBA M MaTEpUAIBI (B TOM
quclie, MUHEPATbHBIC YIOOPEHHUs, METAJUIBl U CIUIABBI, TPOIYKTHI IEPEpadOTKH
MIPUPOJTHBIX UCTOYHUKOB YTICBOAOPOJOB (YIJis, NMPHUPOJHOTO Ta3a, HedTH) B
OBITY, CEITBCKOM XO3SIMCTBE, HAa TPOW3BOJCTBE, YMEHHE IMPUBOJUTH MPUMEPHI
MIPABWJIBHOTO UCIIOJIH30BaHUS U3yICHHBIX BEIIECTB U MAaTEPHAJIOB;

o YMEHHE YCTAaHABJIMBATH CBSI3W MEXKIY pealbHO HaOIIOIaeMBIMU
XAMHYECKUMH SBJICHUSMU W TIPOIECCAMH, TPOUCXOJAIIAMH B MaKpO- H
MUKPOMHUpE, OOBSICHATH NPUYHHBI  MHOTOOOpasus  BEIISCTB,  YMCHHE
WHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUICOHBIX MPEIMETOB C
MTOMOTIIBIO TIe/Iarora;

. npeAcTaBieHne o cdepax mnpodeccCHoHaTBLHOW JIeATeThHOCTH,
CBS3aHHBIX C XUMHEH W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha
JMOCTIDKEHHUSX XUMUYCCKOW HAyKH; HAJIMYUE OMNBITa PAOOTHI C Pa3sINIHBIMHU
WUCTOYHMKAMH HWHQPOpPMAIMA 10 XUMHH (HAYYHO-TIOMYJSIpHAs JIMTEparypa,
CIIOBApH, CIPABOYHHMKH, WHTEPHET-PECYpPChI) C OMOPOH Ha aNroOpuTM: YMEHHUE
O0OBEKTHBHO OIICHUBaTh HMH(POPMAIMIO O BEIIECTBAaX, WX TNPEBPAIICHUIX U
MPAKTUYECKOM IPUMEHCHHUH.

TpeOoBaHusl K NpeIMeTHBIM pPe3yJbTATaAM OCBOCHUS Y4eOHOr0 nmpeamMera « XuMus»,
pacnpejeeHHbIe 110 roaM 00yYeHust

Pe3ynbrarel mo rogam GopMynupyroTcs M0 MPUHIUITY JOOABICHHS HOBBIX PE3YJIbTaTOB
OT ToJia K Trofy, y>K€ Ha3BaHHBIC B MPEAbIAYIINX TOAaX MO3ULIMHU, KaK MPaBUIIO, JIOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (pPE3yNbTaThl OYEPETHOTO ToJa MO YMOJYAHHIO BKIIIOYAIOT
pe3yNbTaThl MPEABLAYIINX JIET).

8 KVIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX MOHATHI: aToM, MOJEKyJa, XUMHUYECKUH
3JIEMEHT, IPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTENbHAs aTOMHAs U MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOTO 3J€MEHTa B COEIUHEHHUH, MOJSIPHBIH O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, OJNEKMPOOMPUYAMEIbHOCMb!, CTENeHb OKHUCIICHWUS,
XUMUYECKasl peaxiys, KIaccCupHuKalus peakluuil: peakiui COEAUHEHUS, PEaKLUU Pa3JI0KEHHUS,
peaKknMy 3aMelIeHNs, peakliuu 0OMeHa, IK30- U SHIOTEPMHUUECKUE PEaKUK; meniosot 3¢gdhexm
peakyuu, SAPO aTOMa, JJIEKTPOHHBIK CIOW aroma, aToMHas OpOWUTalb, pajUyc aToMa,
XMMUYECKasl CBs3b, MOJISIPHAs U HENOJSIpHAs KOBAJIEHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KaTHUOH,
aHMOH, PacTBOP, MaccoBast JI0JIs BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. M. 1) U MPUMEHATH

! 3,[[6CB " [ajic€ KypCuBOM 0003HaYar0TCs IUIAaHUPYEMBIC NPECAMCTHBIC PE3YJIbTAThI, KOTOPHIC MOI'yT OBITH
NOTCHIUAJIBHO TOCTUTHYTBI O6y‘IaK)HII/IMC$I C 3HP, HO HE SBJISIOTCS 0053aTCIbHBIMHU.



9TH TIOHATHUS MIPU ONMKUCAHUU BEIIECTB U UX IIPEBPAILICHUI;

WCIOJIb30BATh XMMHUYECKYI) CHMBOJIMKY JJIi COCTaBJeHHS (OpMyl  BEIICCTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMHUECKUX PEaKIUii, 3IIEKTPOHHOTO OaaHca;

OTIPEJICNIATh BaJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX;, CTENEHBb
OKHCJICHUSI JIEMEHTOB B OMHApHBIX COCJUHEHUSAX C OMOpPON HA OMpENeTIeHHs, B TOM YHCIIE
CTPYKTYPUPOBAHHBIC; MPUHAAJICKHOCTh BEIIECTB K OMPEAETEHHOMY KJIacCy COCIUHEHUU IO
dbopMyiaM; BUJI XHMHAYECKOH CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTraHMYECKUX COCAMHCHHUSX;

MMETh MPEJCTAaBICHUE O CHUCTEME XUMUYECKUX 3HAHUM, YMETh C MOMOIIBIO YUUTEIs
MIPUMEHATh CUCTEMY XMUMHUUYECKHX 3HAHHH, JUISl YCTAHOBJIEHUS B3aUMOCBSI3U MEXIY M3Y4CHHBIM
MaTepHaJoM W TPU TOJYyYCHUH HOBBIX 3HAHUH, a TaKkKe MpU padoTe ¢ HCTOYHUKAMU
xuMudeckor uHpopmanuu. OpUEHTUPOBATHCS B MOHATUAX M ONEPUPOBATH UMHU Ha 0a30BOM
YpOBHE, MPUMEHSThH TIPU BBHITIOJTHEHUHN YICOHBIX 3aJJaHUN U PEIICHUH PACUCTHBIX 3371a4 C OTIOPOit
Ha QJITOPUTM YYE€OHBIX IEHCTBUM W3yYEHHBIE 3aKOHBI M TEOPHUH: 3aKOH COXPAHEHHS] MacChl,
[Tepuoanueckuit 3akon .M. MenneneeBa, 3axor nocmosHcmea cocmasa, 3aKOH ABOTajpo;
aTOMHO-MoOJieKylsspHass Teopusi. COOTHOCHUTH 0003HAYEHMs, KOTOpbIE UMEIOTCS B TaOmuIe
«Ilepnognyeckass cucrema xumudeckux »diemeHToB /[l 1. MengeneeBa» ¢ 4YHUCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsi sijipa, oodiee
YHUCJIO JIEKTPOHOB U PaCIpeIeTICHUE X 110 AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBaTh XUMHYECKUE AIIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA; XUMHYECKUE
peakuu (10 YMCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY (D QEKTy, 1Mo
W3MEHEHHUIO CTETICHH OKHMCIICHUSI XUMUYECKUX DJIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIICCTB Pa3IMYHBIX
KJIaCCOB, TIOJTBEPXkasi OMUCAHWE MPUMEPaMU MOJICKYJSIPHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMHUUYECKUX PEAKIIMH C OMTOPOU Ha CXEMBI;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HX COCTaBa U CTPOCHMS;
BO3MOXXHOCTH IMPOTEKAaHUS XUMHUUYECKHMX [PEBpPAlEHUNM B PpA3IMYHBIX YCIOBHUSAX TIOCIE
MIPeIBAPUTENILHOTO O0CYXICHUS C TIEAarorom;

BBIYUCIIATh OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChbl BEIIECTB; MACCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTA 10 (opMyJie COETUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
IIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUYECKOM PEaKLMK C ONIOPOW Ha AJITOPUTM;

MIPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHON JEATEIbHOCTH — aHAJIM3 M CUHTE3,
CpaBHeHHME, 000OIIeHHe, cucTemMaruzalnus, Kiaccupukalus, BbISBICHUE PUYUHHO-
CJIE/ICTBEHHBIX CBSI3€l — JUIsl U3YYEHHS] CBOMCTB BELIECTB U XUMHUYECKUX PEAKIIHil; ECTECTBEHHO-
HayyHble METOJbl TO3HAHHUS — HaOJIOJIEeHUE, H3MEpPEHUE, MOJEIHPOBAHUE, HKCIEPUMEHT
(peanvhbiii U MblCIeHHbIL) TIOJT PYKOBOACTBOM Iearora,

cleoBaTh MpaBUJIaM  TOJIb30BaHUSA XUMHYECKOHW TMOCyAod U  J1abopaToOpHBIM
obopynoBaHueM, a Takke IMpaBWwiIaM oOOpalieHusl C BEHIeCTBAMU B COOTBETCTBUU C
WHCTPYKUMSMU IO BBIMOJHEHUIO JTA0OPATOPHBIX XHUMHUYECKHUX OIBITOB IO TOJYyYCHHIO U
coOupaHHIo ra3000pa3HbIX BEMIECTB (BOJAOPOJa M KHUCIOPOJa), MPUTOTOBICHHUIO PACTBOPOB C
ONIpeleNEHHON MacCOBOM J10JIeM PAcCTBOPEHHOIO BEIIECTBA; IUIAHUPOBaTh M IPOBOJIUTH
XUMUYECKUE SKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB WLIEIOYEH U KHUCIOT € MOMOIIBIO
WHIUKATOPOB (Jakmyc, (peHondranert, METUIOPAHK U JIp.), TOATBEPKIAIOMINX KauyeCTBEHHBIN
COCTaB HEOPraHWYEeCKHX BEIIeCTB (KAaYECTBEHHBIE PEAKIMU Ha HOHBI) MOJ PYKOBOICTBOM
nejarora.

9 KVIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX MOHATUHA: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AaHUOH, IPOCTOE€ BEUIECTBO, CJIOKHOE BEILIECTBO, BAJIECHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XWMHYECKas PpEaKlus, XUMHUYECKas CBS3b,
mennoeou 3¢ghexm peaxyuu,MOJb, MOJSIPHBIA 00BEM, PacTBOP; HIEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANIEKTPOIMTUYECKAs JUCCOLMAIMS, pEeaKIMM HOHHOIO OOMEHa, KaTalu3arop, Xumuueckoe



pasHosecue, obpamumvie U HeoOpamumvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKl, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKHUCICHHE W BOCCTAHOBJICHHUE, AJJIOTPOMHS,
aM(pOTEpHOCTh, XUMUYECKasI CBS3b (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAs), KPUCTAILTUICCKAS
pelIETKa, KOppo3us Memanios, CHnidevl, CKOPOCMb XUMUYECKOU peakyuu, TPeaeabHO
nonyctuMmas koHuentpamus (IIK) Beniectsa;

WJUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMHUUYECKHUX MOHITHH (CM. 1. 1) U MpUMEHSITh
9TH TIOHATHUS TIPU ONUCAHUU BEIIECTB M UX IIPEBPAILICHHI;

WCII0JIb30BaTh 3HAKU U CUMBOJIBI JIJIsl (PUKCALUU PE3yabTAaTOB HAOIIOACHHIA, COCTABJICHUS
dbopMysT BEIIECTB W YypaBHEHUH XUMUYCCKUX pEAKIMiA, 3alMCH JaHHBIX YCJIOBHHA 3ajad.
Ucnonw3oBarh o00o03HaueHusi, wumewmuecs B [lepuoamdeckoit cucteme U Tabmuie
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUI U COJIEN B BOJIE JUIsl BBITIOJTHEHUS 3aJaHU.

OTIPENIETSATh BAJICHTHOCTD M CTEMEHb OKUCIICHHUS XUMUYECKUX IEMEHTOB B COCTMHEHUSX
pPa3IMYHOTO COCTaBa; MPHUHAAJICKHOCTh BEHIECTB K OMPEACNEHHOMY KJIAcCy COCIMHEHHH C
OTIOPOM Ha OMpEeNeJeHUs, B TOM YHCIE CTPYKTYPpUPOBAHHBIC, BUIbIl XHMHUYECKOW CBS3H
(koBasieHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COCTUHEHUSX; 3aps] HOHa IO
XUMUYECKON (opMysie; XapaKTep Cpelbl B BOIHBIX PACTBOpPax KHCIOT W WIENOYEH, mun
KPUCMAIUYECKOU peuémKUu KOHKPemHO020 8eulecmaed;

packpsiBaTh cMbich [leprnoanueckoro 3akona /.M. MenneneeBa u JeMOHCTPUPOBATH €TI0
MMOHUMAaHHE: ONUCLIBAMb U Xapakmepuzosams TabmuduHyro ¢Gopmy [leprommdeckoil cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHas moArpymma (A-rpymma)» U «moOodHas
noarpynma (b-rpymnma)», Manbie U OOJBIINE TEPUOIBI, COOMHOCUMb O0O3HAYEHUS, KOTOPHIC
MMEIOTCSl B TIEPUOJUYECKON TaOJHIle, ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjpa, 001Iee YMCIIO IEKTPOHOB U PACTIPEIEICHUE UX
M0 DJEKTPOHHBIM CJIOSIM); O0ObACHAMbG OOIIUE 3aKOHOMEPHOCTH B HW3MCHEHHH CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH B IMpeienax MalbIX MEPUOI0B U TJIaBHBIX TOJATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUUYECKUE AIIEMEHThI, HEOPraHMYECKHE BEIeCTBA; XUMHUYECKUE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEMJIOBOMY 3¢ (deKTy, 1no
M3MEHEHHUIO CTEMEHEeH OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB) C OTIOPON Ha CXEMBI;

XapaKTepH30BaTh (OMUCHIBATDH) OOIIME U CHIEHUPHUIECKUE XUMUYECKUE CBOCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAas ONMUCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIH C OTIOPON HA CXEMBI;

COCTaBIISATh YPaBHEHUS AIJIEKTPOJIUTUYECKOM NUCCOIMALMU KHUCIIOT, LIeJI0OUYeld U COJIeH;
MOJIHBIE M COKpalléHHbIE YypaBHEHUS peakiuil HMOHHOTO OOMEHa; YpaBHEHHS peaKlui,
MOATBEPKIAIONIUX CYIIECTBOBAHME TE€HETHUYECKON CBSI3M MEXAy BEIIECTBAMH DPAa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUNA IOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca STHX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS;, BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIlleHU TIOCTIe MPeABAPUTEIHHOTO 00CYKICHHS C MearoroM;

BBIYHCIISATE OTHOCUTEIBHYIO MOJICKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1Mo (opMylie COSTUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOM pEeaKIK C ONIOPOM Ha aNrOpuTM;

cleoBaTh MpaBWJIaM  TOJIb30BAHUA XUMHUYECKOH TMOCYAOW U JabopaTOpHBIM
obopynoBaHueM, a Takke IMpaBWiIaM oOOpalleHHusl C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU TI0 BBIMOJHEHUIO JTAaO0OPATOPHBIX XHUMHUYECKHUX OIBITOB MO TOTYYCHHIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOTo ra3a);

MPOBOJIUTHh PEAKIMHU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOPHA- OpoMuI-, MOAWI-, KapOboHaT-, ¢ocdar-, cumukar-,
cynbdar-, TUIPOKCUI-HOHBI, KATHOHBl aMMOHHMSI ¥ HMOHBI HW3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOpPAaX HEOPTraHMUECKHUX BEILIECTB;



MPUMEHSTh OCHOBHBIC ONEpPAIIMM MBICIUTEIIBHON JIEATENTbHOCTH — aHAJIM3 M CUHTE3,
cpaBHeHHE, 000OIICHNE, CHCTEeMATU3AIUIO, BBISIBJICHHE MPUYUHHO-CICICTBEHHBIX CBSI3CH — JUIs
M3Y4YCHHs CBOMCTB BEILIECTB U XMMHYECKUX PEAKIIM; €CTECTBEHHO-HAYYHbIE METO/Ibl TIOZHAHUS —
HaOII0/ICHHE, U3MEPEHHE, MOACITUPOBAHNE, IKCTIEPUMEHT (PEaTbHBIN M MBICIICHHBIH ).



COJAEPKAHUE OBYYEHMUSA

3nece W Janee KypcMBOM O0O0O3HA4y€Hbl TEMbl, H3YyYE€HUE KOTOPBIX IIPOBOAUTCA B
O3HAaKOMUTEIBHOM IulaHe. Ilemaror caMoOCTOSATENBHO ONpENensieT O0beM H3ydaeMoOro
Mmarepuana.

8 K/ZIACC

MepBoHayanbHble XMMUUYECKUE NOHATUA

MpegMmeT XMMUU. Poab Xumuu 8 MU3HU 4enoseka’. Tena v Bewectsa. Pusmnyeckue
CBOICTBaA BeLLECTB. ArperaTHoe COCTOAHWE BELLECTB. XUMUA 8 cucmeme HayK. YncTble BelLecTsa
n cmecun. Cnocobbl pasgeneHua cmecen. MNpasuna 6e3onacHoOro obpalleHns ¢ BelecTsamm U
nabopatopHbim obopyaoBaHuem. [ToHAMuUe o Memodax NO3HAHUA 8 XUMULU.

ATOMbl W MOJIEKY/Nbl. XUMMUYECKUE 3NEeMeHTbl. 3HaKM (CMMBOAbI) XUMUYECKUX
anemeHToB. OTHOCMTENbHAA aTOMHas Macca. [1pocTble M CNOXKHble BelecTBa. ATOMHO-
MOJIEKY/IAPHOE yYyeHue.

Xvmuuyeckaa ¢opmyna. BaneHTHOCTb aTOMOB XMMWYECKUX 3/1eMEHTOB. 30KOH
nocmosaHcmea cocmasa eeuwjecms. OTHOCUTENbHAA MOJIeKynApHas macca. MaccoBaa [ons
XMMUYECKOrO 3/1eMEHTa B COEAUHEHUMN.

dusnyeckne M XMMMUYECKUE ABNEHUA. XMMUYEcKan peakuua. MNMPU3HAKKM XMMUYECKMX
peakuuit. YpaBHEHMA XMMMYECKMX pPeakumi. 3aKOH COXpaHeHUs MacCbl BeLLecTs.
Knaccndukauma XmMmUYECKUX peakumii (coeguHeHns, pa3noXKeHu s, 3aMeLleHnsn, obmeHa).

XUMMYECKMIA IKCNEPUMEHT: 3HAKOMCTBO C XMMMYECKOWN NOCYA0W, C NpaBuiamm paboTobl B
nabopatopum un npuémamum obpauweHua ¢ nabopaTopHbiIM 060OPYAOBAHUEM; W3YYEHME W
onucaHne GpM3NYEeCKUX CBOMCTB 06pa3L,0B HEOPraHMYECKNX BELLECTB; HabntogeHne Gpu3nYecknx
(nnaBneHue BOCKa, TasaHWE Nbaa, PaCTMPaHME caxapa B CTYMNKe, KUNEHMEe N KOHAEHCaLUMA BOAbI) U
XMMUYECKUX (rOpeHMe CBeuMu, MPOKa/NMBaHME MeAHOW NPOBOOKM, B3aMMOAEWCTBME Mena C
KMCNOTOW) ABNEHUIA, HabnlogeHWe M ONUCaHWE MPU3HAKOB MPOTEKAHUSA XMMWYECKUX pPeakumit
(pa3noxkeHne caxapa, B3aMMOAENCTBME CEPHOWM KMCNOTbI C X/l0puaom bapwua, pasfioxeHue
rmapokcuaa megu (Il) npu HarpeBaHUM, B3aMMOZEMCTBME Kefes3a C PacTBOPOM COAU meau
(I));u3yyeHne cnocoboB pasaeneHna cmecer (C NOMOLLBIO MarHuTa, QUALTPOBaHME,
BbiMapuBaHMe, AUCTUANAUMA, XpomaTorpadus), NpoBedeHUE OYMUCTKM MNOBAPEHHON CcoAu;
HabnogeHMe W OnucaHMe pPesynbTaToB MNPOBEAEHMA OMNbiTa, WANKOCTPUPYIOWENO 3aKOH
COXPaHEHMA MacCbl; CO34aHNE MOAENEN MONEKYA (LLAPOCTEPIKHEBDIX).

BarkHelilune npeACTaBUTENN HEOPraHUYECKUX BELLLEeCTB

Bo3gyx — cmecb rasos. CoctaB Bo3ayxa. KMcnopog — anemeHT M NpoCcToe BeLLecTBo.
HaxoxkaeHue Kucnopoga B npupose, dmUsmyeckne n XMmuyeckme cBoWcTBa. Peakumm ropeHumn
MPOCTbIX M CNOXHbIX BewecTs. Cnocobbl NoAydYeHMs Kucaopoga B nabopatopum U
npomsiwneHHocmu. NMpumeHeHWe Kucnopoga. MoHatue o6 okcuaax. KpyroBopoT KMcioposa B
npupoge. O30H — aa170MpPONHAS MOOUGUKAYUA KUCA0POOd.

Tennosoli agppekm xumuveckoli peakyuu, MepmMOXUMUYECKUE YPABHEHUS, 3K30- W
3HA0TEPMUYECKME peakunn. Tonaugo: y2071b U mMemaH. 3azpsA3HeHUe 8030yxd, ycuneHue
MAapHUKOB8020 3hheKma, paspyuleHue 030H08020 C/OA.

Booopos — 3nemMeHT M nNpocToe BellecTBO. HaxoxaeHue BoAopoga B npupoae,
dU3NYeCKME U XMMMYECKMe CBOMCTBA (Ha MpuUMepe B3aMMOLENCTBMA C HeMeTalNamu M

2 3,[[6CL " [ajic€ KypCuBOM 0003HAaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX POBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATCIIbHO OTIPEACIISACT o0BeM n3y41aeMoro mMmarepuajia.



OKCMAAMMU METANNOB), NPUMEHEHUE, cr1ocobbl nosy4yeHusA. MOHATUE O KUC/IOTaxX U CONAX.

Konnyectso Bewectsa. Monb. MonapHaa macca. 3akoH Asoragpo. MonapHbii 06bém
rasos. PacyeTbl No xumuyeckon popmyne. PacyeTbl MaccoBOM AOAM XMMMUYECKOrO 3/IEMEHTA B
COeAMHEHMM, KONMYECTBA BELLECTBA, MOIAPHON MacCbl, MONSIPHOTO obbema ras3os. PacyéTtbl no
XMMWYECKUM YPaBHEHUAM.

dusuyeckue csolicmsea 800bl. Boga. Ee coctaB, CTpoeHWe U MONEKYyAbl. Boda Kak
pacmeopumesb. PacTBopsbl. [ToHAMUE O HACLIWEHHbIX U HEHACbIWEHHbIX pacmeopax. lNoHamue
pacmeopumMmocmu geuwjecme 8 sode. PacueT maccoBOM A0M BellecTsa B pacTsope (NpoueHTHas
KOHUeHTpauua). MaccoBaa [Oona BewecTBa B pactBope. Xumuyeckue ceolicmea 600bl
(pasnoxceHue, peakuyuu Cc Hampuem, OKCUOOM Kaabyus, oKcudom cepoel (IV) peakyuu c
Memannamu, KUuC/AOMHbLIMU U OCHOBHbIMU oOKcudamu). [loHamue 06 ocHosaHusAax. Ponb
pacmeopos 8 rnpupode U 8 HU3HU yesoseka. Kpyeosopom 800bI 8 npupode. 3arpsasHeHue
npupoaHbIx BoA,. OXpaHa U O4MCTKA NPUPOAHbBIX BOA,

BakHellKMe Knaccbl HEOPraHUYECKMX coeAuHeHUn. KnaccudpuKkauma HeopraHUYeCcKux
coeanHeHnn. OKcuapl: cocTaB, KnaccuduKauma (KUCNOTHblE, OCHOBHblE, aM@omepHsbie,
Hecosneobpa3syouwue - Ha npumepe okcuda yenepoda (1) u okcuda azoma (1)), HomeHkaamypa.
lMonyyeHue U XMMWUYECKME CBOMCTBA OKCMAOB (B3aMmoAencTBue C BOAOM, KUC/IOTaMM,
wenovyamu). OcHoBaHUA. Knaccudumkaums oCHOBAHWUM: LWENOYM U HEPACTBOPUMbIE OCHOBAHMA.
HomeHKnatypa  OCHOBaAHWIA. ®du3myeckme M XMMUYECKMEe CBOMCTBA  OCHOBAHWM
(B3aMmopencTeme C OKCUAAMU HEMETANNO0B, KUCIOTaMU, consimm). MoayvyeHue ocHo8aHuUl.

Kucnotbl: cocTas, KnaccupuKkauma, HOMeHKNATypa, GU3NYEeCcKMe U XMMUYEeCKMe CBOMCTBA
(B3aMmopencTeme ¢ MeTanlaMmn, OCHOBHbIMW OKCMAAMMU, OCHOBAHMAMM, CONAMMU, Ha Npumepe
CONSAHOM M CepHOW KUCNOT), crnocobbl noayveHus. Pap aktuBHocTM meTannos H. H. BekeTosa.
Conn (cpeaHue): HOMeHKnaTypa conein, crnocobel Moay4eHUsA, B3aUMOLEWCTBME CONEn C
METaNNaMU1, KUCAOTaMM, LLLENI0YaMM U CONSIMU, MPUMEHEHME.

MoHATME 06 ambOoTepPHbIX FTMAPOKCMAAX (Ha Nnpumepe LMHKA U aaHMUHUA): XuMu4vecKue
ceolicmea (83aumodelicmeue ¢ KUCAOMAMU U Wes104aMU, Pas3noxceHue npu HazpesaHuu) u
nosy4eHue.

feHeTUYecKan CBA3b MeXAy KnacCaMm HeopraHWYecKMx coeaunHeHui. FeHeTuyeckue
pAabl.

XMMMYECKUI 3KCNEPMMEHT: KayecTBEHHOEe onpefesieHne COoAep)KaHMA Kucaopoga B
BO34yXe; Nosy4YeHne 1 U3y4yeHne CBOMCTB KMCA0pOoaa; HabntogeHMe B3aMMOAENCTBUA BELLECTB
C KMCNOPOAOM W YCNOBUA BO3HUKHOBEHUA M NPEKPaLLEHNA ropeHns (noXkapa); o3HaKomneHme
c obpasuamm OKCMOO0B U ONUCAHME MX CBOMCTB; MOJIyYEHME U U3y4YeHWe CBOMCTB BOAOPOAA
(ropeHue); HabniogeHue o06pasyoB BewecTs KoauMyectBOom 1 monb; uMccnepoBaHue
0CObOEeHHOCTEN pPaCTBOPEHMA BELeCTB C pPas3/IMYHON pPACTBOPUMOCTbIO; MPUrOTOBAEHUE
PacTBOPOB C onpeaenéHHON MacCcoBOM A0Neil pPacTBOPEHHOrO BeLLeCTBa; B3aMmogencraume
BOAblI C MeTannamu (HaTpuem M Kanbumem) (BO3MOXKHO MCMNO/Ib30BaHME BUAEOMATEPMANOB);
onpeaeneHve pPacTBOPOB KUC/AOT WM LWesoYeir C MOMOLWLbO MHAMKATOPOB; MCCaegoBaHWe
06pasuoB HEOPraHMYECKUX BELLECTB Pa3/IMYHbIX KAaccoB; HabnogeHMe U3MEHEHUA OKPACKM
WHAMKATOPOB B PAacTBOPaX KUC/IOT U LLENoYEN; U3ydeHne B3anmoaenctama okemaa meau(ll) c
PacTBOPOM CEPHOM KUCNOTbl, KUCAOT C METaNNaMW, peakunit HeuTpanusaummn; nosyyveHue
HEepacTBOPUMbIX OCHOBAHWWN, BbITECHEHME OAHOro MeTanna ApyrMmM W3 pacTBopa Conu;
pelleHme IKCNepMMEHTaNbHbIX 3a4ady no Teme «BakHelwme Kaaccbl HeopraHWYecKux
CoeNHEHUNY.

I'Iepuop,uquKMﬁ 3aKOH K Hepuo,ququKaﬂ cncrema



Xumuuyeckux anemeHToB [l. U. MeHpeneesa. CtpoeHMe atTomoB. XMumuyecKas csfsb.

OKNCAINTENbHO-BOCCTAHOBUTE/IbHDbIE peaKkuumn

MepBble MOMNbITKN KnaccUPUKAUMN XMMUYECKUX 3n1emeHToB. [loHAaTMe o rpynnax
CXOAHbIX 3/IEMEHTOB (LEeN0oYHbIE U LWENOYHO3EME/IbHbIE METa/l/lbl, FaNoreHbl, MUHEPTHbIE ra3bl).
AnemeHmebl, KOmopble 06paszyrom am@pomepHbie OKCUObI U 2UGPOKCUObI.

MNepuogmyeckmin  3akoH. [lepuoamuyeckas  cUCTEMA  XMMUYECKMX  3/IEMEHTOB
0. . MeHnpeneeBa. KopoTkonepuogHaa W OauHHornepuoOHas dopmbl [lepnoanyeckoi
cuMcTeMbl XMmMYecknx anemeHTos [. U. MeHgeneesa. Mepuoabl u rpynnbl. PUsnyeckunii cmbica
NnopAAKOBOro HOMepa, HOMEpPOB Nepuoaa U rpynnbl 3IEMEHTA.

CtpoeHne atomoB. CocCTaB aTOMHbIX Agep. M3omonel. INeKTpoHbl. CTpoeHue
3/IEKTPOHHbIX 060/104eK aTOMOB NepBbix 20 XMMUYECKUX 3/1eMeHTOB Nepruoanyeckon cucTemsbl
0. . MeHaeneeBa. XapaKTepUCTMKA XMMMUYECKOTrO 3/IeMeHTa MO €ro MOJIOMKEHUIO B
Mepuoamnyeckom cucteme . U. MeHpeneesa.

3aKoHOMepHoCMU U3MeHeHUA ceolicme 371emMeHmMo8 MasbiX Nepuodos8 U 27108HbIX
noodzpynm, 8 3a8UCUMOCMU OM AMOMHO20 (nMopAa0Koso2o) Homepa 3HauyeHue [Mepuodu4ecKoz20
30KoHa u [lepuoduyeckoli cucmemoel XUMUYECKUX 371eMeHMo8 074 pa3sumus HAyKu U
npakmuku. /1. . MeHOenees — y4éHbili U 2paiOaHUH.

Xnmumyeckasn CBA3b. KoBaneHTHaA (nonsapHasn 7 HenonapHasn) CBA3b.
nekKmpoompuyamesnbHOCMb AMOMO8 XUMUYECKUX 31emMeHmos. IOHHaA cBA3b.

CteneHb oOKucneHua. OKUCAUTENbHO-BOCCTAHOBUTENbHbIE  peaKkuuun. [lpoueccol
OKMC/IeHUA U BOCCTaHOBAEHUA. OKUCAUTENN N BOCCTAHOBUTENM.

XMMUYECKUI IKCNEPUMEHT: M3y4yeHMe 0OpasLoB BeLecTB MeTas/loB M HEMETaN/10B;
B3aMMOAENCTBME TMOPOKCMAA UMHKA C PacTBOPaMM KMCNOT U LWEIOYEN; NpoBeaEeHME ONbITOB,
WUNNIOCTPUPYIOLMX NPUMEPLI OKUCANTENbHO-BOCCTAHOBUTENbHbIX peakuuii (ropeHue, peakumm
Pa3NoXeHUs, coeguHeHusn).

MexnpegmeTHble CBA3N

Peanunsauuna mexnpegmeTHbIX CBA3EM NPU U3YYEHUM XMMUK B 8 KNnacce OCyLecTBAAeTCA
yepes UCMO/Ib30BaHME KaK OBLWMX eCTeCTBEHHO-HAYYHbIX MOHATUI, TaK U NOHATUN, ABNAIOLWMXCA
CUCTEMHbIMW ANA OTAENbHbIX NPeAMEeTOB eCTeCTBEHHO-HAYYHOro LUMKAA.

Obwue ecTecTBEHHO-HAY4YHble MOHATUA: HayyHbld aKT, rMnoTes3a, TEOpwuA, 3aKOH,
aHanu3,  CUHTe3,  KnaccuduKauua,  NepUOSMYHOCTb,  HabaoaeHMe,  3KCMEPUMEHT,
MOAENUPOBaHNE, U3MepPEHNE, MOAENb, ABNEHUE.

®du3mKa: matepua, aToOM, 3SNEKTPOH, NPOTOH, HEWTPOH, WMOH, HYKAUA, W30TOMbI,
PaAMOaKTUBHOCTb, MOJEKYNA, SNEKTPUYECKUIA 3apsad, BelecTBO, Teno, obbém, arperaTHoe
COCTOAHME BeLLeCTBa, ras, GpM3Myeckne BeNYMHbLI, eANHULDBI U3MEPEHUA, KOCMOC, NAAHETDI,
3Bé3abl, ConHue.

buonorua: poTocnHTes, apixaHue, buocodepa.

leorpadua: atmocdepa, rugpocdepa, MUHeEpanbl, FOpPHbIe MNOPOAbI, MNONE3Hble
ncKkonaemble, TOMJIMBO, BOAHbIE Pecypcbl.

9 K/1ACC

BelwiecTtBO U XMMHYECKana peakuma

Mepnoanyecknin  3aKoH. MNepuogmnyeckaa  cuUCTeEMa  XMMWYECKUX  3/IEMEHTOB
O. N. MeHgeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHWM CBOMCTB XMMUYECKMX
3/IEMEHTOB MEPBbIX TPEX NEepuoAoB, Kanus, KanbUMs U UX COEANHEHMA B COOTBETCTBUM C
NONOXEHUEM 3/1eMeHTOB B [Nepnoanyeckomn cucteme 1 CTPOEHNUEM UX aTOMOB.

CTpoeHue BelecTBa: BUAbl XMMWYECKOM CBA3WU. TUMbl KPUCTANNIMYECKUX PELLETOK,



3aeucumocme ceolicme eewiecmaa om muna Kpucmasau4yeckoll pewémeku u 8uoa xumu4eckol
ceA3u.

Knaccudumkaumsa M HOMEHKNATypa HEOPraHWYecKMX BeLLecTB (mexayHapoaHaa U
TpUBMANbHAA). XMMUYECKME CBOWCTBA BELWLECTB, OTHOCAWMXCA K pPasNYHbIM Kaaccam
HEeopraHMYECKUX COeIMHEHUI, FreHeTUYEeCKasa CBA3b HEOPraHNYECKUX BELLECTB.

KnaccuduKkauma XMmMmn4ecKmUx peakumii No pasiMyHbIM Npu3Hakam (Mo Yncay u coctasy
YyYacTBYIOWMX B pPeakuuu BELWLeCTB, Mo TenjaoBoMy 3PPeKTy, No M3MEHEHUI0 CTeneHewn
OKUC/IEHUA XMMUYECKUX I/IEMEHTOB, N0 0bpamumocmu, Mo y4acmuro Kamanuszamopa). IK3o0-
M 3HAOTEPMUYECKUE peakuun. TepMoxumuyecKkue ypasHeHUs.

lMoHsmue o0 cKopocmu xumudeckoli peaxkuyuu. [loHsmue 06 obpamumebix U
HeobpamumbIx XUMUYECKUX peakyusx. [oHAmue o 20MO2eHHbIX U 2emepo2eHHbIX Peaxkyusx.
lMoHsmue o0 xumu4yecKkom pasHosecuu. CMeweHuUe XUMUYEeCKoeo pasHosecus. Dakmopel,
8/1UAIOUWUE HO CKOPOCMb XUMUYECKOU peaKkyuu U rnosoxeHue Xumu4ecKkozo pasHo8ecus.

OKUCNUTENBbHO-BOCCTAHOBUTE/NIbHbIE PEaKLMU, 3NEKTPOHHbIA 6anaHc OKUCAUTENbHO-
BOCCTaHOBUTE/NIbHON peakuuun. CocTaB/ieHMe YPaBHEHUWA OKUCIUTEIbHO-BOCCTAHOBUTE/bHbBIX
pPeakumii C UICNoNb30BaHMEM METOAA SNEKTPOHHOro H6anaHca.

TeopuAa  3NEKTPOUTUUYECKOW  AUCCOUMAUMWU.  DNEKTPOAUTUYECKAs  Auccoumaums.
JNEKTPONUTbI U HEINEKTPOAUTbl. KaTWOHbI, aHMOHbl. MexaHu3sm oduccoyuayuu eeujecme c
Pa3nAuYHLIMU 8udamMu xumu4veckol ceasu. loHamue o cmeneHu duccouyuayuu. CuNbHble W
cnabble 3NEKTPOINTI.

Peakuuu MoHHoro obmeHa. Yci10BUS NPOTEKAHMA peakunin MIOHHOro obmeHa 40 KOHUa.
MonHble M COKpaWEHHbIE WMOHHbIE YpPaBHEHWA peakuuit. XMMUYECKMe CBOMCTBA KMCAOT,
OCHOBAHWI M coneil B cBeTe NpeacTaBAeHWUIt 06 3neKTponuTuyeckon amccoumaumun. Cpega
pactBopa. KayecTBeHHble peakuMm Ha KaTMOHbl W aHWOHbLI: Xnopua-, bpomua-, nogua-,
cynbdat-, KapboHaT-, cuamkat-, PocdaT- aHMOHbI, TMAPOKCUA-UOHbI; KAaTUOHbl AMMOHMS,
MarHuA, KanbUms, anloMuUHUA, Xenesa (2+) u (3+), megn (2+), UMHKa, NpucyTCTBylOWME B
BOAHbIX PacTBOpaX.

XUMWNYECKNI IKCMEPUMEHT: O3HAKOMIIEHWE C MOAENAMMU KPUCTANNINYECKUX PELLUETOK
HEeopraHMYecKnxX BeLLeCTB — MEeTaI/IoB U HeMeTannoB (rpaduta M anmasa), CN0XKHbIX BELLECTB
(xnopuaa HaTpuA); UccnesoBaHUE 3aBUCMMOCTU CKOPOCTU XMMUYECKOM pPeakLumnm oT BO34eNCTBUA
Pa3IMYHbIX (AKTOPOB; WMCCNeAO0BaHME 3N1EKTPONPOBOAHOCTM PaCTBOPOB BELLECTB, MNpouecca
AnccoumaumMm KUCIOT, wWenoyen M coneit (BO3MOXKHO MCMNO/Ib30BaHWE BUAEOMATEPUANOB);
npoBeAeHne OnbITOB, WAMOCTPUPYIOWNX MNPU3HAKM MPOTEKaHMA peakuuit MoHHoro obmeHa
(obpa3oBaHMe ocagka, BblgeneHwe rasa, obpasoBaHMe BOAbl); OMNbITOB, WAMOCTPUPYHOLLMX
NPUMEpPbl  OKUC/IUTENIbHO-BOCCTAHOBUTENbHbIX pPeakuuii (ropeHue, peakuuu pasnoXKeHus,
COeANHEHMA); pacno3HaBaHWE HEOPraHMYECKMX BELLECTB C MOMOLLbIO KaYeCTBEHHbIX peaKkuui
Ha MOHbI; PeleHne KCMePUMEHTANbHbIX 3a4au4.

HemeTannbl  nx coeamHeHUa

Obuwana xapakTepuctnka ranoreHoB. OcobeHHOCTM CTPOEeHWMA aTOMOB, XapaKTepHble
cteneHn okucneHua. CTtpoeHue U du3Myeckme CBOMCTBA NPOCTbIX BELLeCTB — raJioreHos.
XMMUYecKkme CBOMCTBA Ha MpuMepe x/aopa (B3aumoaenctsme ¢ MeTassiaMu, HeMeTannamu —
BOAOPOAOM W KUCAOPOAOM, weso4amu). Xnoposogopos. ConsHas KMCNOTa, XMMUYEcKue
CBOWCTBa, MoayvyeHue, npumeHeHwue. [Jlelicmsue xsi0pa U Xx10p08000pPOOAd HA OpP2AHU3IM
yesn08eKa. BarkHenLwme x10puabl U UX HAXOXKAEHME B NPUPOAE.

Obwan xapaKtepuctuka anemeHToB VIA-rpynnbl. Ocob6eHHOCTM CTPOEHMA aTOMOB
KMciopoaa u cepbl. XapaKkTepHble CTeNeHU OKUCAEHMUA.

CTpoeHne wn ¢usnyeckMe CBOWCTBA MNPOCTbIX BELWECTB — KUCA0poda M cepbl.



AnnotponHble  MOAMPUKALMWM  KUCNOPOZA M cepbl.  XMMUYECKMe CBOWCTBA  Cepbl
(s3aMmopeinctBMe c HemMemasanamu — BOAOPOAOM UM KUCIOPOAOM, METANNAMMU,
KOHUEeHMpPUPOBAHHbIMU a30mHol u cepHoli Kucaomamu). CepoBogopos: CTPOEHWUE,
dM3nYecKMe M XMMMUYECKME CBOMCTBA (KMCMIOTHbIE M BOCCTAaHOBUTE/IbHbIE CBOMCTBA). OKCUAbI
cepbl KaK NpeacTaBUTENN KMCAOTHbIX OKCMAO0B. CepHana KMcnoTa: pU3MYECKne U XMMUYECKUe
ceokictBa (obwme un cneuymdpuyeckme). Conm CepHOM KUCAOTbl, KAaYEeCTBEHHAs pPeakuusa Ha
cynbdaT-moH. CepHUCTaA KUCNOTa. XumMuyecKue peakyuu, Aexau,ue 8 0CHO8e rMpoMbiui1eHHO20
cnocoba nony4yeHus cepHol Kucsaomel. HaxoxaeHuwe cepbl M e€ coeauHeHUM B npupoge.
MpumeHeHWe cepbl U ee coeguHEHNN B ObITy U B NPOMbIWAEHHOCTU. XUMUYECcKoe 3a2pA3HeHuUe
OKpyxcaroweli cpedbl CoOeOUHeHUSAMU cepbl (KucinomHsle 00x0U, 3d2pf3HeHue 8030yxa U
8000EM08), criocobbl e2o rnpedomepaueHus.

O6wan xapaktepuctmka anemeHtToB VA-rpynnbl. OcO6eHHOCTU CTPOEHUA aTOMOB a30Ta
n pocdopa, XxapaKTepHble CTENEHU OKUCNEHUS.

A30T, pacnpocTpaHeHue B npupoge, ©GU3NYECKMEe W XMMWYEcKMe CBOMCTBA
(B3aMmopencTeme ¢ MeTannaMm U HemeTasaamMu - KUCA0POoAOoM U Bogopoaom). KpyrosopoT
asota B npupoge. AMMMAK: GU3MYECKME UM XMMMUYECKME CBOMCTBA (OKMCNEHMEe, OCHOBHble
CBOWCTBa BOAHOrO pacTBopa), nosyyeHue n npumeHeHune. Conm aMmoHMA: cocTas, puUsnyeckme
M XMMWUYECKMe CBOMCTBA (pa3norkeHue, B3aMMOLENCTBME CO LeNoYamu), NpPUMEHeHMe.
KayecTBeHHas peaKkuus Ha MOHbl aMMOHMA. A30THaA KMUCNOTa, eé pU3MYEeCcKne U XMMUYECKne
cBouncTtBa (0bwme n cneunduyeckme), noayyeHue. HuTpatbl (pasnoxkeHune). A30TUCTana KMCAOTA.
Mcnonb3oBaHMe HUTPATOB W COMEM aMMOHMA B KayecTBe MMUHeEpPanbHbIX yA0OpeHui.
Xumuyeckoe 3azpsa3HeHUe OKpyxcarouweli cpedbl coeOUHEeHUAMU a3oma (KucnomHele 00Mou,
3aepA3HeHuUe 8030yxd, No4ebl U 8000EMO8).

docoop, annomponHele modugukayuu gocpopa, GUsNYEcKMe U XMMUYEeCKMe CBOMCTBA
(B3aMmopencTene ¢ meTannamm, HemeTannamu, KOHYUEHMpPUPOBAHHbIMU a30mHol u cepHol
kucnomamu). Okenp docdopa (V), optodochopHana Kucnota: GUSMYECKME U XMMMYECKME
CBOWCTBA, rnosayyeHue. [loHAMuUe 0 MUHepasbHbIX yOobpeHUAX: HUMpamel u gocpamel.
MoHamMue o KomnaeKcHbix yoobpeHusax. Ob6waa XxapakTepuctmka snemeHtoB |VA-rpynnbl.
OcobeHHOCTM CTPOEHMA aTOMOB Yr/1epoAa U KPemMHUA. BaneHTHOCTb M XapaKTepHble CTeneHu
OKWUC/NeHMA aTOMOB Yyriepoaa W KpemHus. PacnpocTtpaHeHue yraepoga B npupoae,
XapaKTepHble CTENeHM OKUC/IEHUSA.

Yrnepoa, annotponHble moguduKkaumm (rpadut, anmas), GM3MYeCcKne U XMMUYECKue
CBOMCTBA  NpPOCTbIX  BelwecTs  (B3aMmopgencreme C  MeTansamMu,  HemMeTan/laMu,
KOHUEeHmMpuposaHHbIMU a30mHoUl u cepHol Kucnomamu). Aacopbuma. KpyrosopoT yrnepoga B
npupoge. OKcupgbl yrnepoga, UX ©GU3MYECKME W XMMWUYECKMe CBOMCTBA, MONyYeHue
MU NPUMEHEeHWNEe, AENCTBUE Ha OpraHM3M 4YenoBeKka. JKosoz2u4veckue rnpobsnemsi, C8A3AHHbIE C
oKcudom yenepoda(lV), eunomesa 2n06an1bHO20 MOMenaeHUA KAUuMama; MapHUKO8bIl
aghpekm. YronbHaa KMCNOTa M e€ CoNn, X G1U3MYeckne n XMMUYECcKne CBOWUCTBA, rnosyyeHue U
npumeHeHue. KayecTBeHHas peakuma Ha KapboHaT-noHbl. Mcnonb3oBaHne KapboHaTOB B ObITY,
MegMLUMHE, MPOMbILIEHHOCTU U CENIbCKOM X035CTBE.

Obwme npeactaBneHMa 06 0COBEHHOCTAX COCTaBa WM CTPOEHUA OpraHUYECKUX
coegMHeHUI yrnepoaa (Ha npumepe MeTaHa, 3TU/IeHa, 3TAaHONA, YKCYCHOM KUCNOTbl. Mx cocmae
U xumu4eckoe cmpoeHue. Knaccupukayua op2aHuyeckux sewecms. NMoHaTne o bBuonornyeckm
Ba)KHbIX BELLEeCTBax: KuWpax, Oenkax, yrnesogax — W WX POAN B KU3HW YeNOBEKa.
MamepuanbHoe eQUHCMB0 Op2aHUYEeCKUX U Heop2aHU4eCcKux coeduHeHud.

KpemHuii, ero ¢pumsmMyeckne n xMmmyeckue cBoiictBa (Ha npumepe B3aMMOAENCTBUA C
METaNNlaMU U HEeMETaNNaMu), nosayyeHue U npumeHeHune. CoeOUHEeHUs KpemMHUsA 8 rnpupooe.
Obwue npedcmasneHua 06 okcude kKpemHuA(lV) u kpemHuegoli Kucnome. Cuaukameol,



husu4eckue u xumudyeckue ceolicmea, nosay4yeHUe U npumeHeHue 8 66imy, NPOMblwIeHHOCMU
(6 meduuyuHcKol, 3neKmpoHHOU, cmpoumensHoli u 0p.). BaxcHeliwue cmpoumesnbHbie
mMmamepuasbl: Kepamuka, cmeksao, uemeHm, bemoH, yenezobemoH. pobaems 6e3onacHo2o
UCrnosnb308aHUSA CMPOUMENbHLIX MAMEPUAN08 8 MOBCEOHEBHOU HU3HU.

XMMUYECKMIA IKCNEPUMEHT: M3yYeHMe 06pasuLoB HEopraHMYECKMX BeLlecTB, CBOMCTB
CONAHON KWUC/IOTbl; NPOBEAEHME KaYeCTBEHHbIX peakuui Ha XN0pua-MoHbl U HabawaeHue
NPU3HAKOB MX MNPOTEKaHMA; ONbiTbl, OTPaxawlmne ¢GU3nYecKne U XMMUYECKMe CBOMCTBA
ralloreHoB U UX CoeaAUHEHU (BO3MOMXKHO UCMO/b30BaHME BUAEOMATEPUANOB); O3HAKOM/IEHNE
c obpa3uamm xnopuaoB (rasioreHMaoB); O3HAaKOMJIEHME C obpasuamu cepbl UM eé
coeiMHEHUAMMU (BO3MOKHO WMCMNOJIb30BaHWE BMAEOMaTeEPUAnoB); HabawaeHWe npouecca
0byrnMBaHMA caxapa noA, AeWCTBUEM KOHLEHTPUPOBAHHOM CEPHOW KUCNOTbl; M3ydYeHue
XUMUYECKMX CBOMCTB pa3baBNeHHOM CepHO KUCNOTbI, NPOBeAEHUE Ka4yeCTBEHHOW peakuun Ha
cynbdaT-MoOH M HabnwaeHMe NpPU3HaKa €€ MNpoTeKaHuA; O3HaKoMAeHMe C PpU3UYECKUMMU
cBoMcTBamM  as3oTa, ¢ocdopa M WUX  coeauMHEHUN  (BO3MOXHO  MCMO/b30BaHue
BMAEOMaTepPUanos), obpasuamm asoTHbIX U GochOpHbIX yA0bpeHui; nonyyeHne ammmnaka u
N3y4yeHne ero CBOMCTB; NPOBEeAEHNE KaYeCTBEHHbIX PeaKLMit Ha MOH aMMOHUA U dochaT-UoH U
M3yyeHMe MpPU3HAKOB WX MPOTEKaHUA, B3aMMOAENCTBME KOHLUEHTPUPOBAHHOM a30THOM
KMCNOTbl C Meabko (BO3MOMHO MCMO/Ib30BaHWE BWAEOMATEPMANOB); M3yYeHMe mogenemn
KPUCTAaNNMYECKMX PELWETOK anmasa, rpaduTta; O3HAKOMIEHMEe C npoueccom agcopbumm
PaCTBOPEHHbIX BELLECTB aKTMBMPOBAHHLIM YIMEM W YCTPOMCTBOM MPOTMBOrasa; nonyyeHue
YIIEKMCNOTO rasa U U3y4yeHne ero CBOMCTB; NPOBeAEHNEe Ka4yeCTBEHHbIX peaKuuii Ha KapboHaT-
M CUNMKAT-MOHbl U U3yYEeHMEe MPU3HAKOB WX MPOTEKAHMA; O3HAKOMJIEHWE C NPOAYKLMEN
CUNMKATHOM MPOMbILIEHHOCTU; PeLleHne IKCNEePUMEHTAIbHbIX 3a4a4 No Teme «BakHelwme
HEMEeTaNNbl U UX COeANHEHMUAY.

MeTannbl U Ux coeguHeHUA

O6wan XapaKTepuUCTUKa XMMWYECKUX 3N1eMEeHTOB — MEeTaN/IoB Ha OCHOBAHUU MX
nonoxeHma B [lepuognyeckorn cucTeme XMMUYECKUX 3snemeHToB [. U. MeHpeneesa w
CTpoeHna artomoB. CTpoeHuMe MmeTannoB. MeTananmyeckaa cBA3b W MeTanaM4vecKas
KPUCTannn4ecKkas peléTka. INEeKTPOXMMUYECKNIN pAL HanpAXeHNn meTannos. PuUsmnyeckme m
XMMUYECKMe CBOMCTBA MeTannoB (B3aMMOAEWNCTBME C KWUC/OPOAOM, BOAOW, KUCNOTamu).
Obuwue cnocobbl nonyyeHus memannos. [loHAMuUe O Koppo3uu Memasnsnos, OCHOBHbIE
crnocobbl 3auwumel ux om Koppo3uu. Cnaassl (cmans, Yy2yH, OpaatoMuHull, 6poH3a) u ux
npumeHeHue 8 bbimy U PomblUAEeHHOCMU.

LLlenoyHble meTannbl: nonoxeHue B [lepnoanyeckon cucteme XMMMUYECKUX 1EMEHTOB
0. N. MeHgeneesa; cTpoeHne atomoB. HaxoxkgeHue B npupoge. PUsnyeckne n xmmuyeckme
CBOWCTBA (Ha Npumepe HaTpua U Kanua). OKcuabl U TMAPOKCUAbI HAaTpUA U Kanua. NMpumeHeHne
LLLE/IOYHbIX METANNOB U UX COEAUHEHUN.

LenoyHozemenbHble MeTansbl MAarHUM WM KanbUWi: NonoxeHue B [lepmnognyeckoi
cMcTeme XMMu4Yeckmx anemeHTtos . . MeHaeneesa; CTpoeHME MX aTOMOB; HaXOXAEHUE B
npupoge. Pmusnyeckne n XMMmMYecKknme CBOMCTBA MarHMA M Kanbuua. BarkHelwmne coegnHeHumn
Kanbuma (oKcua, ruapokcuma, conum). récmrkocmes 8006l U criocobbl e€é ycmpaHeHus.

ANOMUHWI: nonoxkeHne B leprMogMyYecKON CUCTEME XMMMUYECKUX 3nemeHToB [. U.
MeHaeneeBa; CTpOEHME aTOMa; HaxoXaeHue B npupose. PU3MYECKME N XMMUYECKME CBOICTBA
antomMmnHmna. AmdoTtepHble CBOMCTBA OKCMAA U TMAPOKCMAA aNIOMUHMA.

'Meneso: nonoxeHue B [lepMogMyecKom  CUCTEME  XMMMUYECKUX  3JIEMEHTOB
0. . MeHgeneeBa; CTpOEHME aTOMA; HaxoxaeHue B npupoge. PusnUeckne U XMmMuYeckme
CBOWCTBA Xenesa (B3aMmoaencTBme C MeTanslaMK, KucnoTamu U conamu). OKcuapl,



rmapoKkcuabl n conu xenesa(ll) u xxenesa(lll): coctas, cBOCTBa U r1os1y4YeHue.

XMMUYECKUIA IKCNEPUMEHT: O3HaKOMJiIeHMe c obpasuamu MeTan/ioB M CMIaBoB, MX
dOU3MYECKMMM  CBOMCTBAMM; U3y4YEHWE Pe3y/NbTaTOB KOPPO3UM METaNsioB  (BO3MOMKHO
MCNONb30BaHME BUAEOMATEPUANioB), OCOBEHHOCTEM B3aMMOAENCTBMA OKCMAA KanibLMA W
HaTpMa CBOAOM (BO3MOXHO WCMO/Ib30BaHWE BUAEOMATEPUAIOB); UCCNeAOBaHWE CBOWCTB
ECTKOM BOJbl; MNpoLEecca TFOPeHUsa Kenesa B KuUciopode (BO3MOMKHO WMCNONb30BaHWE
BMAEOMATEPMANOB); MPU3HAKOB MNPOTEKAHWS KauyeCTBEHHbIX peakuui Ha WOHbl (MarHus,
Kanbuus, antomuHua, umuHka, xenesa(ll) v xenesa(lll), meaun(ll)); HabnoageHne n onucaHue
NPOLECCOB OKPalIMBaHMA MJIAaMEHU WMOHAMM HaTpuA, Kanva U Kanbuus (BO3MOMKHO
MCNONb30BaHME BUAEOMaTEPMANoB); uccnegoBaHMe amdOTEpPHbIX CBOMCTB TMAPOKCUAA
aNIOMUHMA U TUAPOKCUAA LMHKA; PeLeHNE SKCNepuMeHTaAbHbIX 3a4a4 No Teme «BaxHelwmne
METaNNbl U UX COEANHEHUAY.

Xumusa u okpyxcarowas cpeda

Hoebie mamepuanel u mexHono2uu. Bewiecmea u mamepuasnsi 8 noscedHe8HOU HU3HU
yesnioseka. Xumus u 30oposbe. be3onacHoe ucnonb308aHUe 8ew,ecme U XUMU4YecKux peakyuli 8
66imy. [lepsas MomMowb MpuU XUMUYECKUX OX02aX U ompasaeHusx. OCHOBbI 3KOs102u4ecKol
epamomHocmu. Xumuveckoe 3aepsAsHeHue okpymaroujeli cpeds! (npedenvHas O0onycmumas
KoHuyeHmpauus seuwjecme — M4K). Poab xumuu 8 peweHuU 3K0a02u4ecKux npobaem.

lMpupoOHble UCMOYHUKU y2neso0opodos (y20sab, NpupoOdHsbili 2a3, Hegpms), NPodyKmel
ux nepepabomku, ux pose 8 66IMy U NPOMbIWAEHHOCMU.

Xumudeckuli 3KcnepumeHm: u3yvyeHue o06paA3y08 Mamepuanos (CmMekso, Crnaassl
Memannos, noauMepHsie Mamepuarsl).

MexnpeameTHble CBA3U

Peanunsaumna mexnpegmeTHbIX CBA3EN NPU U3YHEHUM XMMUM B 9 KNacce OCyLLLeCTBAAETCA
yepes UCNO/b30BaHME KaK 06LWMX ecTeCTBEHHO-HAYUYHbIX MOHATUM, TaK U NOHATUI, ABAAIOLWMXCA
CUCTEMHbIMM ANA OTAENbHbIX NPeMETOB eCTeCTBEHHO-HAYYHOro LMKAA.

Obuwme ecTecTBEHHO-Hay4YHble MOHATUA: HayyHbl aKT, rMnoTesa, 3aKOH, Teopwus,
aHanM3,  CUHTES, Knaccudukauma, NepmMoguNYHOCTb, HabnogeHne,  3KCNEePUMEHT,
MOAENNPOBAHME, U3MEPEHUE, MOAE/b, SABAEHME, MNAPHUKOBbLIN 3PGPEKT, TEXHOANOorusA,
maTepuansi.

dunsKnKa: maTtepus, aToM, ISNEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKAUA, W30TOMbI,
PagMOaKTUBHOCTb, MOMEKYA, I3NEKTPUYECKMA 3apsag, NPOBOAHMKKM, NONYNPOBOAHUKW,
ANINEKTPUKM, GOTOIIEMEHT, BELWECTBO, TeNo, 06BbEM, arperaTHoe COCTOAHME BeLLecTBa, ras,
pacTBOp, pPaCTBOPUMOCTb, KPUCTANAMYECKas pewéTKa, ChnaaBbl, (PU3MYECKME BEANYUHDI,
eAVHULbI U3MEPEHUA, KOCMUYECKOE NPOCTPAHCTBO, NAAHETLI, 3B€34bl, CONHLE.

Buonorua: ¢otocnHTes, AbixaHue, buochepa, sKocUcTeMa, MUHepPabHble yaobpeHus,
MUKPO3NEMEHTbI, MAKPO3/IEMEHTbI, MUTAaTE/IbHbIE BELLLECTBA.

leorpadua: atmocdepa, rugpocdepa, MWUHEpPanNbl, rOpPHbIE MNOPOAbl, MNOJEe3Hble
NCKoMNnaemble, TOMNMBO, BOAHbIE PECYPChI.

BbinonHeHMe NpaKTUYeckux pabor

Mpu NpoBeAeHUN NPAKTUYECKOM PaboTbl KaXKAbli ee 3Tan BbIMNOAHAETCA 06y4YatoWwUMmCs
c 3MP BMecTe C yuntenem v nog ero pykoBoacTBom. Ha gocke ob6A3aTenbHO BbiBELUMBAKOTCS
npaBuna TexXHUKM 6e30nacHOCTU, COOTBETCTBYlOWME JaHHOMY Buay paboTbl, AaeTcs
npaBuabHasa 3anucb GOPMy M yKasbiBaeTca Lenb NposeaeHns paboTbl. Mpu HeobxoaMMocTm



[AeTcA BWU3yaNbHbIA ANrOPUTM  BbIMOAHEHUA 3agaHuA. 31O  cnocobcTByeT OCO3HAHWUIO
06yy4aoWMMKCA BbINONHAEMbIX AENCTBUIN M MONY4EHHOrO pe3yibTaTa.

MpumepHbie KOHTPONIbHO-U3MepUTEIbHbIE MaTepurasibl N0 XMMUK

[nAa opraHu3aumm NpPoBepKM, yyeTa U KOHTPOAA 3HaHUIM obyyalowmxca no npegmeTy
npeaycMOTpeHbl KOHTPOJ/bHble paboTbl, camocToATenbHble paboTbl, 3ayeTbl, NPaKTUHECKME
pabotbl, TectuposaHue. O4HUM U3 METOA0B KOHTPOAA pe3y/bTaToB 0byyeHnAa obyyatowmxca ¢
3MNP ABnAeTcA meToAd, MNONMBAPUATUBHOIO 3KCMPECC-TECTUPOBAHUA C  KOHCTPYMPyeMbIMU
oTBeTamun. Ero oTiMyMTenbHbIMM 4YepTamu ABAAIOTCA ONEPaTUBHOCTb, BbICOKAA CTeneHb
WHOMBMAYANN3ALMN 3HAHUIA, CPAaBHUTE/NIbHO Masble 3aTpaTbl BPEMEHM U TPpyAa Ha MPOBEPKY
oTBeTOB ObyvaroLmxca.

Jas odyuyarommxest ¢ 3[IP Bo3mo:kHO H3MeHeHMe (OPMYJMPOBKH 3aJaHUH Ha
«IIOLIATOBYI0», aJanTalds MNpelJaraeMoro o00y4arlemMycsi TecTOBOro (KOHTPOJIbHO-
OLICHOYHOr0) MaTepHaja: MHCHOJb30BAHME YCTHBIX M HNHCBMEHHBIX HHCTPYKUMIi,
ylpouieHue JAJHHHBIX CJI0KHBIX (POPMY/ITHPOBOK HHCTPYKLMi, pellleHHe C ONOpPOi Ha
AJITOPUTM, o0pasen, HCIO/Ib30BAHUE CIIPABOYHOI HH(pOpMaLNH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, MPUHSATBIMA B OOIIECTBE MPaBUJIAMA U HOPMaMH TMOBEACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN O0yIaTOIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACIIUPECHUE OIBITA JISATSIHHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJTUIO, TIOHWMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POPMAITUCH O TMEePEAOBBIX JOCTHKCHHUSIX U OTKPBITHUSIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 oOlIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUSI O CONUAIBHBIX HOPMAax M IPaBUIAX MEKIUYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIG3HOHM, y4eOHO-
HCCIIEIOBATENIbCKOW, TBOPUYECKOM U JPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOM NI€ATEIbHOCTH IMPHU BBIMIOJHEHUU Y4e€OHBIX, [MO3HABATEIbHBIX 3a7ay, BBHITOJIHEHUU
XMUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TpoIlecce ATOM Y4eOHOM AesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHHE U TOCTYMKH CBOUX TOBapHILEW C IMO3UIUU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHHUS O  BEIIECTBE U  XUMHUYECKOHW  peaxium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISAIOIINE OCHOBY IS
MOHUMAaHMUS  CYUIHOCTH HAyYHOW KapTHHBI MHpa, [PEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX UEJIOBEKa C MPUPOJHOMN Cpesoid, 0 posin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HANpPaBJICHHbIE HA MOJyY€HHWE HOBBIX 3HAHUN IO XHUMHH,
HeoOXomuMble A7 OOBACHEHUs HAONIOAaeMbIX NPOIECCOB M SBICHU, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEPATYpOH, JOCTYIHBIMU TEXHHUUYECKUMHU CpPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYeHHI0 M TO3HaHUIO, JT0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIIEM;

4) dopMupoBaHuSs KYJIbTYPHI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0pPOBBbIM 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HENPHUITHE BPETHBIX
MpHUBBIUEK (YHOTPEONEHUSI aJKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOAUMOCTH COOIIOIACHHUS



npaBuwI 0€30MacHOCTH MPH OOpAIEHUU C XUMHYECKUMHU BEIIECTBAMHU B OBITY M pPEaNbHOU
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO Poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpPEAMETHBIX 3HAHUM TI0 XHMHUH, OCO3HAHHBIM BBHIOOP WHIUBUIYATbHOW TpPaeKTOPUHU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4E€TOM JUYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHAIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) PKO0JIOrM4eCKOro BOCIIUTAHHUSA:

AKOJIOTUYECKH 11e7IecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMI 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIHMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YyYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOMIEH MPUPOJHON CPEOH, /ISl MOBBIIICHHUS] YPOBHS 3KOJIOTHYECKOM
KYyJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJOTHUECKHX MPOOJIeM W MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT0O3HABATENbHOM, KOMMYHUKATUBHOMN M COLMAJIBHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe meramnpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUMNOTe3a, (akT, cUCTEMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIE NEHCTBUS (IMO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PEryJIsTUBHBIE), KOTOpbIe oOecreurnBaroT (OpMUPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH  (BBLAEIATh HX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIOJIb30BATh MOHATHUS AJST OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU AN Kiaccuukamuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU U3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHEIE, I€yKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IMPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHUH, MPeoOpa3oBBIBATH IITUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XMUMUYECKUHN 3HAK (CHMBOJI DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuu — TMpU pEeHIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTABICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBare/bCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KayecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM IPOIIecca, CaMOCTOSITEIHbHO POTHO3UPOBATh €r0
pe3ynbTatr, (GopMyIHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MIpeICTaBICHUS, TOTyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JINTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSTh PA3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUS YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUIA, MPHOOpPETeHHE OIbITa B OOJACTH WCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJAJICHHE KYJIbTYPOIl aKTHUBHOTO HMCIIOJIb30BAHUS PA3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYI0 (OpMy TIpeACTaBICHUS
nHGOpPMAIIMY W WILTIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMU;

YMEHHE HCIOJBh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W WMCCIeNoBaTeIhCKOU
JEeSATeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHUsSI 3aJaBaThb BOMPOCHl (B XoJe auaiora W (WJM) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABISATh NOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JAeNaTh IMPE3CHTALUI0 PEe3yJbTAaTOB BBIMOJIHEHUS XHMHUYECKOTO
JKCIepUMEHTa (J1abopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOM U
HCCIIEIOBATENIbCKONW AEATEIbHOCTH MpPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHAIIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe IeiiCTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu JesITeIbHOCTH, TIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
HauOosiee APQPEeKTUBHBIE CIOCOOBI pelIeHMs Y4eOHbIX W IIO3HABaTeNbHBIX  3aj]ad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH alTOPUTM IEHCTBUI MpuU
BBIMIOJIHEHUM 33JaHUM ¢ y4€TOM TMOJIydeHMsS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLIEHNBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON ey,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeAIaraéMble B YCIIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUS,
YCTAaHOBJICHHOTO JaHHOM (enepanbHON pabouell mMmporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCsT Hay4YHble 3HAHUS, YMEHUS U CIOCOOBI JeicTBUH, cneuuduyeckue IS
IpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
MHTEPIPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.
8 KNACC

PaCKpbIBAaTb CMbIC/I OCHOBHbIX XMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa, XUMUYECKUN
3/IeMeHT, MPOCTOe BeLLeCTBO, CNOMKHOE BELLEeCTBO, CMeCb (04HOpPOAHAs M HeoAHOPOAHasdA),
BaJIEHTHOCTb, OTHOCUTENIbHAA AaTOMHAA U MOJIEKYIAPHAA Macca, KONMYEeCTBO BELLLECTBA, MOJb,
MOIAPHAA Macca, MaccoBas A0/1A XMMUYECKOro 3/1eMeHTa B COeMHEHUMU, MONAPHbIN OBBEM,
OKCUA, KUCNOTa, OCHOBAHWE, COJMb, 37EKMPOOMPUYAMENnbHOCMs®, CTeNneHb OKUCNEHUS,
XMMMYECKana peakuma, KnaccuduKauma peakumii: peakumm coeguHeHna, peakLmmn pasnoxKeHus,
peakuMn 3amelleHuns, peakumm obmeHa, 3K30- M IHAOTEPMUYECKME peaKkuuu; menanosoll
ahhekm peakyuu; AAPO aTOMA, SNEKTPOHHbIW C0M aToOMa, aTOMHaA opbuTtanb, paauyc aToma,
XMMMYECKana CBA3b, NMONAPHAA U HEMONAPHAA KOBANEHTHAA CBA3b, MOHHAA CBA3b, MOH, KATWUOH,
aHWOH, PacTBOpP, MaccoBas A0/1A BELeCcTBa (NPOLLEHTHaA KOHLLEHTPALLMA) B pacTBOpE;

WNNOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUI (Cm. M. 1) U npuMeHATb
3TW NOHATUA NPU ONUCAHUU BELLECTB U UX NPEBPALLEHWI;

MCNONb30BaTb  XMMMUYECKYIO CMMBONMKY [ANA  COCTaBfeHMA GOpMyn  BeLLECTB,
MOJIEKYIAPHBIX YPABHEHUI XMMUYECKUX PeaKLMIA, SNEeKTPOHHOro banaHca;

onpeaenaTb BaJ€HTHOCTb aTOMOB 3/1€MEHTOB B OWHAPHbLIX COEAMHEHUAX; CTeneHb
OKUC/NIEHUA 9N1EMEHTOB B BMHaApPHbIX COEAMHEHMAX C OMOpPOKM Ha onpeaeneHuA, B TOM yucne
CTPYKTYPUPOBaHHbIE; MPUHAANEXKHOCTb BELLECTB K OnpefeséHHOMY Kaaccy COeAMHEHUN no
dopmynam; BUA XMMUYECKOM CBA3K (KOBasIEHTHAA M MOHHAA) B HEOPraHUYeCKUX COeAUHEHUAX;

UMeTb NpeAcCTaBNeHNe O CUCTEME XMMWYECKMX 3HAHWI, YMeTb C MOMOLLbIO yynTens
MPUMEHATb CUCTEMY XMMMUYECKUX 3HAHWUW, ANA YCTAaHOBAEHUA B3aMMOCBA3U MEXAY U3YHEHHbIM
MaTepuvanom M NpU MNONYYEHUU HOBbIX 3HaAHWM, a Takke npu paboTe € MCTOYHMKAMM
XUMUYeCcKon MHPopmaumn. OpUEeHTUPOBATLCA B MOHATUAX M OMepupoBaTb UMK Ha H6asoBom
YpPOBHE, MPUMEHATb MPU BbINOAHEHUM YYEOHbIX 33aaHWUI U peLleHUM pacyeTHbIX 3aday C
OMOPOM Ha anropuTM y4yebHbIX AENCTBUI M3yYeHHble 3aKOHbl M TEOPUU: 3aKOH COXPaHEHUA
maccbl, Mepuoamyecknin 3akoH .M. MeHpeneeBa, 3aKOH MOCMOAHCMBA COCMABA, 3aKOH
ABoragpo; aToMHO-MonekynapHaa Teopua. COOTHOCUTb 0DO3HAUYeHWA, KOTOpble MMetoTCA B
Tabnuue «Mepuogmnyeckan cuctemMa XMMMYeckux anemeHTos [. N. MeHaeneesa» ¢ YNCA0BbIMM
XapaKTePUCTMKAaMM CTPOEHMA aTOMOB XMMWYECKUX 3/1eMEHTOB (COCTaB M 3apag Aapa, obuiee
4MCNI0 SNEKTPOHOB U pacnpesesneHne UX No 3/1eKTPOHHbBIM CN0AM);

KNaccmouumMpoBaTb XMMUYECKME 3/IEMEHTbI; HEOPraHMYecKMe BeLlecTBa; XMMUYEcKue
peakummn (Mo YMCay M COCTaBY yHacTBYIOLLMX B PeaKLMKU BeLecTs, No TensoBomy adpdekTy, no
M3MEHEHUIO CTENEHWN OKUCIEHNA XUMUYECKNX 1EMEHTOB) C OMOPOI HA CXEMDbI;

XapakTepusoBaTb (onucbiBaTb) obLMe XMMWUYECKMEe CBOICTBA BELLECTB PaA3/INYHbIX
KNaccos, NMOATBEPXKAAA OMUCaHWE NMPUMEPAMMU MOJIEKYNAPHBIX YPAaBHEHWI COOTBETCTBYHOLLMUX
XUMUYECKMX PeaKL i C ONopoit Ha CXeMbl;

MPOrHo3MpoBaTb CBOMCTBA BELLECTB B 33aBUCMMOCTM OT WX COCTaBa M CTPOEHUS;
BO3MOMHOCTM MPOTEKAHUA XMMUYECKMX NPEeBPaALLEHUA B Pas/IMYHbIX YCNOBUAX MoCne
npeABapuTeIbHOro 0b6CYKAEHUA C NeJarorom;

BbIYMCIATL OTHOCMTENbHYIO MOJIEKY/IAPHYIO U MONAPHYKO Macchbl BELLLECTB; MACCOBYHO
[0N110 XMMWYECKOTo 37eMeHTa no ¢opmyne CcOeAMHEHMA; MACcCcoBYHO [0/ BelecTBa B

3 371eck u nanee KypcMBOM 0003HAYAIOTCS TUIAHUPYEMBIE TIPEMETHBIE PE3YIIBTATEI, KOTOPIE MOTYT OBITh
MOTEHIINATIBHO JOCTUTHYTHI oOydatomumMcest ¢ 3[1P, HO He SBIAIOTCS 00s3aTENbHBIMHU.



pacTBOpe; NPOBOANUTb PACUYETbI MO YPABHEHUIO XMMUYECKOM peaKLMmM C ONOPOMN Ha anropuTm;

NPUMEHATb OCHOBHblE OMepauun MbICAUTENBHOM AEeATE/IbHOCTU — aHa/In3 U CUHTES3,
CpaBHeHMe, 00606WeHNe, cucTeMaTM3aumMa, KnaccuduKauma, BbIBNEHUE  MNPUYUHHO-
CNeACTBEHHbIX CBA3EM — A5 U3YYEHUSA CBOMCTB BELLECTB MU XMMUYECKUX PeaKLWii; eCTeCTBEHHO-
Hay4yHble MEeTOAbl MO3HAHUA — HabsaeHWe, U3MepeHue, MOAE/IMPOBAHME, IKCNEPUMEHT
(peanoHbil U MbicaeHHbI) Noa, PyKOBOACTBOM neaarora;

cnefoBaTb  MNpaBu/iamM  MOJIb30BAHMA  XMMMYECKOW Mocyaor u  nabopaTopHbIm
obopynoBaHMeM, a TaKKe npaBuiam obOpalleHns C BelecTBamMu B COOTBETCTBUMU C
WMHCTPYKUMAMM NO BbIMNOSIHEHUIO /1abOPATOPHbIX XMMWUYECKUX OMbITOB MO MOJIYYEHUID W
cobupaHmnio razoobpasHbix BellecTs (Bogopoda U KMUCA0pPOoAa), MPUTOTOBAEHMUIO PacTBOPOB C
onpeaenéHHon MaccoBOW Joneir pPacTBOPEHHOrO BELIECTBAa; NAAHMPOBaTb M MPOBOAUTL
XMMUYECKUE SKCMEPUMEHTbI MO Pacno3HaBaHWUIO PACcTBOPOB LIENOYEN U KUCAOT C MOMOLLbIO
MHAMKATOPOB (nakmyc, beHondTanenH, METUNOPAHXK U AP.), NOATBEPKAAILINX KAaYeCTBEHHbIN
COCTaB HEOPraHWYECKUX BelecTB (KayecTBEeHHbIe pPeaKLUMM Ha WMOHbI) Noj PYKOBOACTBOM
neparora.

9 KNACC

PacKpblBaTb CMbIC1 OCHOBHbIX XMMWYECKUX MOHATUM: XMMWUYECKUA IN1EeMEeHT, aTom,
MO/IEKYNa, WOH, KaTWMOH, aHWOH, NpPOCTOe BELLEeCTBO, C/IOXKHOEe BeLLeCTBO, BaJIEHTHOCTb,
9NEeKTPOOTPULLATENbHOCTb, CTENeHb OKUCAEHUA, XMMWYECKaa peakuma, XMMUYecKad CBA3b,
mennoeoli  3ghdpekm  peakyuu,MoNb, MONAPHbIN  O0O6BEM, pPaACTBOP;  INEKTPOAUTHI,
HEe3NeKTPONUTbI, SNEKTPONUTUYECKAA AMUCCOLMALMNA, peakUMn MOHHOro obmeHa, KaTanumsaTop,
Xumu4yeckoe pasHogecue, obpamumele U Heobpamumele pPeaKkyuu, OKUCNUTENbHO-
BOCCTAQHOBUTE/IbHbIE PeaKuumn, OKUCANTEeNb, BOCCTAHOBUTENb, OKUCNEHME M BOCCTAHOBAEHME,
annoTponuaA, aMmpoTepHOCTb, XMMMUYECKas CBA3b (KOBaNEHTHAA, WMOHHAA, METaNNM4YecKasn),
KPUCTaNAnYecKana peLwéTka, Koppo3usa mMemarssos, Crsaasbl; CKOPoCMb XUuMu4yeckol peakyuu,
npeaenbHO AoNycTMMana KoHueHTpauua (MAK) sewecTsa;

WNNOCTPUPOBATL B3AMMOCBA3b OCHOBHbIX XMMUYECKMX NOHATUI (CM. N. 1) n npumeHATb
3TN NOHATMA NPU ONUCAHUN BELLECTB N UX NPeBpaLLeHUI;

MCNONb30BaTb 3HAaKM W CUMBOAbI  ANA  OUKCAUMKM  pe3ynbTaToB  HabawoaeHUH,
coctaBneHma Gopmyn BeLLeCTB M YPAaBHEHUMA XMMWUYECKUX PeaKLMin, 3annCUu SAHHbIX YCANOBUM
3afa4. Mcnonb3oBaTb 0603HaueHuA, umetowmeca B [lepuoguueckon cucteme u Tabauue
PacTBOPUMOCTM KMCNOT, OCHOBAHUM M CONEN B BOAE AN1A BbINONHEHWUA 3a4aHUMN.

onpeaenATb BaAEHTHOCTb U CTENEHb OKUCNEHUA XMMUYECKUX SNEMEHTOB B COeANHEHUAX
Pa3/IMYHOrO COCTaBa; MPUHALNEKHOCTb BELWECTB K onpegenéHHoOMY Knaccy CoeguHeHWn C
OnopoKr Ha onpeaeneHuna, B TOM YUCAE CTPYKTYPUPOBAHHbIE;, BWUAbI XMMWYECKOM CBA3M
(KoBaneHTHanA, MOHHAA, MeTaN/NINYECKas) B HEOPraHWYECKMX COEAMHEHMAX; 3apAh MOHa no
XMmuyeckon ¢dopmyne; xapaktep cpegbl B BOAHbLIX PacTBOpPAx KUCAOT W LWeNo4ver, mun
Kpucmanau4yeckol pewémkKu KOHKpemHo20 seuwsecmaea;

pacKpbiBaTb cmbicAa Mepuogmnyeckoro 3akoHa [.1. MeHgeneesa 1 4eMOHCTPUPOBATL ero
NOHUMAHME: OMUCLIBAMb U Xapakmepu308ams TabnanuHyo popmy Meproanyeckon cuctemsl
XMMUYECKMX 3/IEMEHTOB: Pa3anyaTbh MOHATMA «rnaBHasa noarpynna (A-rpynna)» n «noboyHan
noarpynna (b-rpynna)», manble n 6onbline nepuopbl; COomHocumes 0b603HAYEHUA, KOTOpbIE
MMEeITCA B MNepuoamyeckon Tabauvue, C YUCNOBLIMU XapaKTEPUCTUKAMWU CTPOEHMA aATOMOB
XMMUYECKMX 3N1EMEHTOB (COCTaB M 3apAg, AApa, obLee YNCN0 INEKTPOHOB U pacnpeseneHne ux
NO 3NEKTPOHHbIM C/lI0AM); 06BbACHAMbL 0buwMe 3aKOHOMEPHOCTU B WU3MEHEHWM CBOMCTB
XMMUYECKUX SNEMEHTOB U UX COEAMHEHUI B Npeaenax Manibix NepuoaoB U rNaBHbIX MoArpynn c
YYETOM CTPOEHMA NX aTOMOB;



KnaccmdpuumpoBaTb XMMUYECKME 3/1EMEHTbI; HEOPraHMYEeCKMe BELLECTBA; XMMUYECKUe
peakuumn (Mo YMcny M COCTaBy Yy4acTBYHOLWMX B PEaKLMWM BELECTB, NO TensoBomy 3ddekTy, no
N3MEHEHMIO CTENEHEN OKUCIEHWUSA XMMUYECKUX 3/IEMEHTOB) C OMOPOM HA CXEMDbI;

XapaKTepn3oBaTb (onucbiBaTb) ob6WwMe U cneumdUyecKkMe XMMUYECKMe CBOWCTBA
BELLLEeCTB Pa3/IMYHbIX K/AccoB, NOATBEPKAAA ONMCaHME NPUMEPaMM MONEKYNAPHbLIX U MOHHbIX
YPaBHEHWUI COOTBETCTBYOLLMX XMMUYECKMUX PEAKLIMIA C ONOPOMN HA CXEMDbI;

COCTaBNATb YPAaBHEHWUA 3NEKTPOSUTUYECKON AUCCOLMALNN KUCNOT, LLENOYEN U CONEN;
MOJSIHbIE W COKPaWEHHbIE YPaBHEHUA pPeakuMil MOHHOrO OOMEHa; ypaBHEHMA peaKkuuii,
NOATBEPXKAAIOLWMX CYLLECTBOBAHME T[EHETUYECKOM CBA3M MEXAY BeLWEeCcTBaMM pPaA3/INYHbIX
KNaccos;

PacKpblBaTb CYLIHOCTb OKMUC/IUTENbHO-BOCCTAHOBUTE/IbHbLIX pPeaKkunit nocpeacTtBom
COCTaBNE€HMA 3/IEKTPOHHOr0 HanaHca 3TUX peakLuii;

NPOrHO3MPOBaTb CBOWMCTBA BELLECTB B 3aBUCMMOCTM OT MX CTPOEHMA; BO3MOMKHOCTU
NPOTEKAHUA XMMMUYECKUX NPEBPALLEHMI NOCNE NPeaBapUTENbHOTO 06CYKAEeHMA C Neaarorom;

BbIYMCNATb OTHOCUTE/NIbHYIO MOIEKYNAPHYD M MOASAPHYIO MACCbl BELLECTB; MaCCOBYHO
AONI0 XMMMYECKOro 3nemeHTa no d¢opmyne coeaMHEHWA; MACCOBYH [AO/0 BeliectBa B
pacTBope; NPOBOANTb PACYETbI MO YPABHEHUIO XMMMUYECKON PEaKLLMN C ONOPOI Ha aNrOPUTM;

cnepoBaTb  NpaBuiaM  NONb30BAaHUA  XMMMYECKOW nocyaon u  nabopaTopHbIm
obopygoBaHMeMm, a TaKXe npaBuaam obOpalleHMAa C BelecTtBamuM B COOTBETCTBUM C
WHCTPYKLUMAMM NO BbINOSIHEHUIO N1AaOOPATOPHbLIX XMMWYECKMX OMbITOB MO MOAYYEHUIO U
cobupaHmio razoobpasHbix BellecTs (ammmnaka 1 yrnekmMcsoro rasa);

NPOBOANTb PeakuMu, NOATBEPKAANLWME KAYECTBEHHbIN COCTaB Pa3/INYHbIX BELLECTB:
pacno3HaBaTb OMbITHbIM NYTEM Xxaopua- 6pomua-, noama-, kapboHat-, pocdat-, cuAMKaTt-,
cynbdaT-, TMAPOKCUMA-MOHbI, KAaTUOHbl AMMOHMA WM  MOHbl  U3YYEHHbIX METaNnos,
NPUCYTCTBYIOLLME B BOAHbIX PAaCTBOPAX HEOPraHMYECKNX BELLECTB;

NPUMEHATb OCHOBHblE OMepauuu MbICIUTENbHON AEATENbHOCTM — aHa/U3 U CUHTES,
CpaBHeHWe, 0606LleHMEe, CUCTEMATM3ALMIO, BbIABNEHNE MPUYMHHO-CNEeACTBEHHbIX CBA3eM — ann
N3y4YeHUsi CBOMCTB BELLECTB M XMMUYECKMX PeaKLMii; eCcTeCTBEHHO-Hay4YHble MeToAbl NO3HAHUA —
HabntoaeHue, UsmepeHne, MOAENNPOBAHME, SKCNEPUMEHT (PeanbHbIi U MbICNEHHbIM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paszgea 1. IlepBoHayasibHble XUMHYECKHE MIOHSATUHSA
XuMusg — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

' MPaKTUYECKON JesITeTbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

' peaKIuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK

' 00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6moreka [IOK

’ H COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHUIX https://m.edsoo.ru/7f41837 ¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE peaKkuuu




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XUMUYECKUX deMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
2 | oo ; b orera LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC pCAKIINN
Hroro no pazgeny 15 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢ppoBbIe
Ne i/ P KoHnTpoibHbI IIpakTH4eckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
Paspnen 1. BemiecTBo 1 XUMHYeECKHE PeaKIMU
[ToBTOpEHue u yriyorienne 3HaHUN Brbmiorexa LIOK
1.1 P vy 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/IesioB Kypca 8 kjacca 36
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubmmorexa LIOK
1.2 N P 4 https://m.edsoo.ru/7f41a6
peakuuit
36
DNEeKTPOIUTHYECKAs TUCCOLUAIUS bubmmorexa LIOK
1.3 P AHCCOTHATI 8 1 1 https://m.eds0o.ru/7f41a6
XUMUYECKUE peaklui B pacTBOpax 16
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHX bubmiorexa LIOK
2.1 LD XApAEED 4 1 https://m.edsoo.ru/7f41a6
anemeHTOB VIIA-rpymnmnsl. ["anorenst 36
OO01as XxapakTepUCTUKA XUMUYECKHIX bubnnoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a6
COCOUHEHUS 36
OO11ast XapakTepUCTUKAa XMMUYECKUX bu6nuoreka [IOK
2.3 aneMeHTOB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a6
COCOUHEHUS 36




OOmiast XxapakTepUCTUKAa XMMUYECKHX

bu6mmoreka [{OK

24 aneMeHToB IVA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a6
KPEMHUH U X COCTUHCHHS 36
Hroro no pazgeny 25
Pasnen 3. Merasiibl U MX COeIMHEHUS
bubmmorexa [IOK
3.1 OO6mmue cCBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a6
36
bu6moreka [IOK
3.2 Baxkueiimme MeTaluIbl X KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 20
Pasznen 4. Xumus v oOKpy:Kamomas cpeiaa
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuanbl B )KM3HU YEIIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypchl
IIpeamer xumun. Pojib XMMUU B 5KHU3HU bubnrotexa LIOK
1 pell ] 1 https://m.edsoo.ru/ff0d21
yenoBeka. Tena u BemecTna 0c
bu6moreka [IOK
2 [TonsaTre o MeTo1aX MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d22
Te
I1 6ota Ne 1 «II
™
3 P patop P 1 https://m.edsoo.ru/ff0d23
oOpallieHus ¢ J1abopaTOPHBIM de
000pyI0BaHUEM o
Yucteie BemecTBa U cMecH. CriocoObl bubmmorexa IOK
4 B . ' 1 https://m.edsoo.ru/ff0d26
paszfeneHus cmecei
ca
[IpakTuueckas paborta Ne 2 bubnunoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bubnuoreka [JOK
6 ATOMBI ¥ MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢c
7 XUMHYECKUE DJIEMEHTHI. 3HAKU | bu6mmoreka [JOK

(CI/IMBOJ'ILI) XUMHWUYECCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2b




el

bu6mmoreka [{OK

XUMHUUECKUE YpaBHEHUS

8 [IpocThie U cia0XkHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢c
bubmmoreka [{OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE https://m.edsoo.ru/ff0d2d
50
3aKO0H IIOCTOSIHCTBA COCTAaBAa BEII[ECTB. bubmmoreka [{OK
10 Xumunueckas popmyina. BaneHTHOCTh https://m.edsoo.ru/ff0d2e
aTOMOB XMMHYECKUX DIIEMEHTOB ae
OtHocHuTenbHasg aTOMHAas Macca bubmorexa [IOK
11 ’ https://m.edsoo.ru/ff0d32
OTtHocHTebHAS] MOJICKYJISIpHAS Macca 3
MaccoBas oI XUMHYECKOTO bubmorexa OK
12 a https://m.edsoo.ru/ff0d35
DJIEMEHTA B COEIUHEHUN
Oc
KomnuectBo Bemecrsa. MoJib bubmorexa [TOK
13 Hl ’ ’ https://m.edsoo.ru/ff0d52
MognspHas macca
30
dusznueckue U XUMHUYECKHUE SIBICHUS bubmorexa HOK
14 ' https://m.edsoo.ru/ff0d37
XUMHYECKash PeaKIus fa
IIpusHaku 1 ycIIOBUSA OIPOTEKAHUS bubmorexa HOK
15 p y . p https://m.edsoo.ru/ff0d3a
XUMHUYECKUX peaKIui 16
3aK0H COXpaHEHUS MACChI BEIIECTB bubmorexa HOK
16 P HHIECTE. https://m.edsoo.ru/ff0d3b

88




BrrunciaeHus KOJIM4uecTB a, MacChbl

bu6mmoreka [{OK

17 BELLECTBA 10 YPABHEHUSM XUMUYECKUX https://m.edsoo.ru/ff0dS7
peakuui 08
Krnaccudukanus XHMHYECKUX peaKIui bubnuorexa [JOK

18 (coenuHeHwMs, pa3IoKEeHUs, https://m.edsoo.ru/ff0d3f
3aMeInieHus, 0OMeHa) 34
M. B. JIoMOHOCOB — y4€HBIi- bubnuoreka [JOK

19 sHIMKIoneaucT. O600IIeHIE 1 https://m.edsoo.ru/ff0d40
CUCTEMaTH3aIus 3HAHUH c4
KonTtponsnas pabora Nel no teme bubmorexa LIOK

20 https://m.edsoo.ru/ff0d42
«BerecTBa 1 XUMHYECKUE PEAKITHIDY 90
Bo3ayx — cmech razos. Cocras bubmuorexa [JOK

21 Bo3ayxa. Kucimopoa — sneMeHT u https://m.edsoo.ru/ff0d44
npocroe BemecTBo. O30H 8e
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK

22 KHCJIOpoJia (peaKkIuy OKUCICHUS, https://m.edsoo.ru/ff0d46
ropenue). [Tonstue 006 okcuaax 14
CriocoObI MOTy4eHHS KUCIIOPoia B bubnuorexa [JOK

23 71a00paTOPHUH U MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d49
IIpumenenue kucmopoaa Ja
TennoBoii 3 HeKT XUMHIECKOM BuGmmorexa [OK

D4 | PEARHIL TOWITHE O https://m.edsoo.ru/ff0d47
TEPMOXHUMHUYECKOM ypaBHEHUH, 3K30- U 90
SHAOTEPMHUUCCKUX PEAKITUIX -
TornnuBo (HeTh, yroib U METaH). bu6nuoreka [IOK

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

IpeaAOTBPALICHHUA

4a




[Ipaktuyeckas padora Ne 3 o reme

bu6mmoreka [{OK

26 «[lomyuenne u cobupanue KUCIOPoaa, https://m.edsoo.ru/ff0d4a
M3Yy4YEHUE €ro CBOMCTBY e2
Bomopo 3JIEMEHT U IIPOCTOE bubnrotexa LIOK
27 H1OPOA P https://m.edsoo.ru/ffod4d
BeniecTBo. Haxoxnenue B mpupoe 40
du3nvecKkrue U XMMHUYeCKHEe CBOMCTBA bubnrotexa LIOK
28 https://m.edsoo.ru/ff0d4d
BoJiopona. [Ipumenenue Bogopoaa 40
bu6moreka [IOK
29 [ToHsATHE O KHCITOTAX U COMSAX https://m.edsoo.ru/ff0d50
d2
CnocoOFbl MoTydeHHs BOJIOPOIa B bubamorexa LOK
30 = HOPOA https://m.edsoo.ru/ff0d4d
nabopaTtopuu
do
[IpakTuueckast pabota Ne 4 o Teme bubmuorexa [JOK
31 «ITomyuenue u coOupaHue BoI0poOa, https://m.edsoo.ru/ff0d4f
HU3yYECHHUE €ro CBOMCTBY 42
MonspHblii 006EM Ta30B. 3aKOH Bubmrorexa LIOK
32 P ' https://m.edsoo.ru/ff0d54
ABoraapo
2¢e
Brruncienus 00bEMa, KoJIMueCcTBa bubmuoreka [JOK
33 BEILIECTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIH 00BEMY a0
Brranciienus 00EMOB ra3oB 110 bu6mmoreka [JOK
34 YPAaBHEHUIO PEAKLMH HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0dS7
00BEMHBIX OTHOIIIEHHUI ra30B 08
35 DOu3nvecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK




BOJEI

https://m.edsoo.ru/ff0d58
Ta

CocraB ocHoBauuii. [lorsarue 00

bubmmoreka [{OK

36 https://m.edsoo.ru/ff0d59
WHIAKATOpaX
e2
Bopa xak pactBoputens. HacblleHHbie bubnuorexa [JOK
37 1 HEHACBIIIEHHbIE pacTBOPbL. MaccoBast https://m.edsoo.ru/ff0dSb
JIOJISl BEILIECTBA B paCTBOPE 40
IT 6ota Ne 5
Tpuroronsere pactaopone bumiorera LIOK
38 P . . P vp . https://m.edsoo.ru/ff0d5e
oTpeneEHHON MacCOBOM JI0JIeH ba
PacTBOPEHHOTO BEIIECTBA» _
bu6moreka [IOK
K 60ta No2
39 OITpOIIPHAR Pabota T1as 1o TeMe https://m.edsoo.ru/ff0d63
«Kucnopoa. Bomopona. Bona» 4
Oxkcuapl: cocTaB, Kiaccuukarus Bubnuorexa LOK
40 AR ’ e, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonydenune n XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ff0d66
OKCHIOB 4de
OcHoBaHusI: cOCTaB, KIaccuuKaius bubmuorexa HOK
42 ' ’ i https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
[Tomyuenune u XuMHUYECKUE CBOMCTBA bubmiorexa LIOK
43 YICHI https://m.edso0.ru/ff0d67
OCHOBaHUH
ca
44 KucnoTsl: coctaB, knaccuduxarus, bu6mmoreka [JOK




HOMEHKJIaTypa

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

[Tosydyenne u XMMHUYECKUE CBOMCTBA

bubmmoreka [{OK

45 https://m.edsoo.ru/ff0dfee
KHUCJIOT 2
Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK

46 CrOCOOBI MONTyYEHHU s, XUMUYECKHE https://m.edsoo.ru/00ad94
CBOJiCTBa 74
[Tpaktuueckas padota Ne 6. Perenue
3KI::HepI/IMeHTaJ'IIlHBIX 3a/1a4 10 TeMe bubmmorexa LIOK

47 https://m.edsoo.ru/00ad9b
<<OCHOBHI)IGU KJIACChI HEOPTAaHUIECKUX e
COCTMHECHUI
I'enernueckas cBsi3b MEXAY KlaccaMu bubmorexa LIOK

48 . https://m.edsoo.ru/00ad9a
HEOPraHMYECKUX COETUHEHHM 50

bu6moreka [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9c
b2

KontponbHas padota Ne3 o teme bubnuorexa [JOK

50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9e
coequHeHun" la
[TepBbie MOTBITKH KIacCUpUKAITIN bubnunoreka [JOK

51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHEe 0O https://m.edsoo.ru/00ad9f
TPYIINax CXOAHBIX SJIEMEHTOB fa
[Iepronnueckuii 3aKOH U bubnunoreka [JOK

52 [Iepuonnueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adas
anemenToB /. 1. Menneneepa 2c

53 [Iepuonsl, rpyniibl, TOATPYIIIBI bubnunoreka [JOK




https://m.edsoo.ru/00ada5s
2c

Crtpoenue atomoB. CocTaB aTOMHBIX

bubmmoreka [{OK

54 https://m.edsoo.ru/00ada3
saep. M3oTonbl
42
CtpoeHnue AIeKTPOHHBIX 000JI0UeK bubnuorexa [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit https://m.edsoo.ru/00ada6
cuctemsl JI. 1. MenneneeBa bc
XapakTepuCTHKA XUMUYECKOTO
5 epe 5 0 Er0 HOTOKCHIIO bubmmoreka [{OK
JIEMEHTA II0 €0 MOJIOKEHUIO B
56 N https://m.edsoo.ru/00ada8
[Tepnoanueckoii cucreme [1. U. y
MenneneeBa o
3nauenne Ileproandeckoro 3aKkoHa I
proa LY s bu6moreka [IOK
a3BUTHA HAayKU U mpakTuxu. J[. 1.
57 p YK . p 5 https://m.edsoo.ru/00ada9
MenneneeB — y4€HBIN, IEAAror U 6o
IrpaxJaHuH _
e bu6mmoreka [IOK
JIEKTPOOTPULIATEILHOCTH AaTOMOB
58 pOOTPHI https://m.edsoo.ru/00adaa
XUMHAYECKUX DIIEMEHTOB b8
bu6mmoreka [JOK
59 Honnasa xumuueckas CBsI3b https://m.edsoo.ru/00adac
34
K bubnuoreka [JOK
OBaJICHTHAA HOJISIpHAI XUMHUYECKast
60 p https://m.edsoo.ru/00adaa
CBS3b
b8
K bu6mmoreka [JOK
OBaJIEHTHAs HEMOJIIPHAA XUMUUYESCKast
61 p https://m.edsoo.ru/00adaa

CBA3b

b9




bu6mmoreka [{OK
62 Crelenn OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKXUCIUTEBHO-BOCCTAHOBATEIHHBIE bubmmorexa [TOK
63 et . 1 https://m.edsoo.ru/00adb0
peaxiuu
76
bubmmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonTponbras padorta Ne4 1o Teme Bubnuorexa LOK
HTPOJIbHAS Ta Ne4 o Tem
65 port P 1 https://m.edsoo.ru/00adb4
«CtpoeHue atToMa. XMMHYECKas CBA3b)» 26
bu6moreka [IOK
P 5 . 0000
66 CCPBHBIN YPOK © ill cHue H 1 https://m.edsoo.ru/00adb3
CHCTEMAaTH3alMs 3HAHUI e
. bu6moreka [IOK
67 PesepsHbiit ypox. 0606?1 cHue 1 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3aLMs 3HAHUI
b2
bu6mmoreka [JOK
P i . 00600
68 C3CPBHBIM YPOK © EH cHue 1 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alMs 3HAHUI 6
OBILIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne undposbie
Tema ypoka Konrpoasubie | IlpakTtuyeckue | H3YyY€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypchl
[Teproanueckuii 3aK0OH.
Hep o eCKas CHCTEMa bubmmoreka [IOK
HMOUYECKast CUCTEM

1 p 1 https://m.edsoo.ru/00adbS

XUMHUYeCcKnX deMeHToB J1. Y. 9
e

MenneneeBa o
3aKOHOMEPHOCTHU B U3MEHEHUU bubmuorexa [JOK

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPHOJIOB b6
Knacenuia OMCHKIATVDA bu6mmoreka [IOK

ndukanys ¥ HOMEHKJIAT

3 1 P 1 https://m.edsoo.ru/00adb7
HEOPraHMYECKHUX BEIECTB o
B . bu6mmoreka [IOK

WJIbl XAMUYECKOU CBSI3U U TUIIBI

4 g . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEIIETOK 6
KontponbHas padorta Nel o teme

5 «[ToBTOpEeHue u yrnyOneHue 3HaHHUMA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
K o bubnuoreka [JOK

naccuUKaIUsI XUMUYSCKUX

6 = H 1 https://m.edsoo.ru/00adbc
peaKIyil o pa3IMYHBIM MpU3HAKAM bo
IToHATHE O CKOPOCTU XUMHUYECKOMN bubnuoreka [IOK

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe

TCTCPOTCHHBIX PCAKIIUAX

9a




ITonsaTre o XUMHUUECKOM paBHOBCECHUU.
@DaKTOpBI, BIUAIOIIHAE HA CKOPOCTh

bu6mmoreka [{OK

3aaaqd»

8 . https://m.edsoo.ru/00adc?2
XHUMHYECKON PEaKIMH U TIOJIOKEHUE 3¢
XHUMHYECKOTO PABHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC bubnrotexa LIOK
9 https://m.edsoo.ru/00adca
peakiumn
de
Teopust 3IEKTPOTUTUYECKOIN bubnuorexa [JOK
10 nucconuaru. CUabHBIC U cl1a0bie https://m.edsoo.ru/00adcd
BIEKTPOJIUTHI 68
bu6moreka [IOK
11 WNonnble ypaBHEHUS peakuuid https://m.edsoo.ru/00add4
48
XUMHYECKHE CBOMCTBA KUCIIOT U bu6mmoreka [IOK
12 OCHOBAHUH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT d8
XuMHYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
13 MpeACTaBICHUI 00 https://m.edsoo.ru/00add8
ANEKTPOJUTUUECKON JUCCOIHAITIT b2
bu6mmoreka [JOK
14 [TonsiTue o ruapoIU3€E CoJieit https://m.edsoo.ru/00add9
d4
O00011IeHNE U CUCTEMATH3ALMS bubmmorexa [JOK
15 B https://m.edsoo.ru/00addd
3HAHHUH B
[IpakTuyeckas pabora Ne 1. bu6nuoreka [IOK
16 «Pemenune 3KCriepuMeHTaIbHbIX https://m.edsoo.ru/00addb

fa




KonTtponeHas padota Ne2 mo treme

bu6mmoreka [{OK

17 «ONEeKTPOJIUTUYECKAS IUCCOLHALIMSL. https://m.edsoo.ru/00adde
XUMUYECKUE PEaKIUU B PACTBOPAX» c0
OO61ast XxapakTepuCTHKA raJOTreHOB. bubnuorexa [JOK

18 XUMHYECKUE CBOMCTBA HA IIpUMEpE https://m.edsoo.ru/00addf
xJiopa e2
XnopoBojopoa. CoJisiHast KHCIIOTA, bubnuoreka [JOK

19 XUMUYECKHE CBOMCTBA, MOTyYCHHE, https://m.edsoo.ru/00adel
IpPUMEHEHHE 04
[IpakTnueckas pabota Ne 2 o Teme bubnuoreka [IOK

20 «[lony4yeHnue coJITHON KUCIIOTHI, https://m.edsoo.ru/00ade3
HU3y4YEHHE €€ CBOMCTBY» 48
Beruncnenus mo ypaBHeHHSIM bubnuoreka [IOK

21 XUMHUUYECKUX PEAKIUH, €CIIi OJUH U3 https://m.edsoo.ru/00ade4
peareHTOB JIaH B U30BITKE 88
OO11ast XapaKTepUCTUKA SIIEMEHTOB bubmmorexa LIOK

22 https://m.edsoo.ru/00ade6
VIA-rpynmsl

4a

AnnoTponHbie MOIU(MUKALIUN CEPBI.
Haxomr;eHHe ceprII I/I(beé COGI[I/IHGEII/Iﬁ bubmmorexa [TOK

23 N https://m.edsoo.ru/00ade6
B Mpupoje. XMMUYECKHE CBOWCTBA 4a
cepbl

bubnuoreka [JOK

24 Ceposozopon, crpoerue, . https://m.edsoo.ru/00ade8
(busznueckrue U XMMUYECKUE CBOMCTBA 0
Oxcuppl cepbl. CepHast KUCIIOTA, bu6nuoreka [IOK

25 (uznyuecKkrue U XuMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adea

NPHUMCHCHUC

28




XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIILIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26 https://m.edsoo.ru/00adec
XHUMHUYECKOE 3arpsi3HEHUE 3a
OKpYKarollen Cpelibl COCTMHEHUSIMU —
cephl
BEIMHCICHIE MACCOBOH 10 ona bubnuoreka [JOK

BIYUCIICHHE M BOH JIOJTH BBIX

27 A https://m.edsoo.ru/00adec
MIPOJTyKTa PEaKIIUN %2
OO0mas XxapaKTepUCTHKA SIICMEHTOB
VA P ASI:) R Bu6nmotexa LIOK

-TPYIIITHL. T, pacIipoOCTpPaHECHU

28 Py pashpoctp https://m.edsoo.ru/00adee
B Npupoje, puznueckue u 26
XUMHUYECKHE CBOMCTBA o
AMMuak, ero pusudeckue u bubmuorexa [JOK

29 XUMUYECKHE CBOWCTBA, OIYYEHUE U https://m.edsoo.ru/00adf0
MIPUMEHEHHE 04
[IpakTuueckast pabota Ne 3 o Teme bubmuorexa [JOK

30 «ITonyyenue aMmmMuaka, U3y4eHHE €ro https://m.edsoo.ru/00adf1
CBOIICTBY 80
A S b ccKite bu6mmoreka [JOK

30THas KUCIOTA, e€ (pu3ndeckue u

31 v https://m.edsoo.ru/00adf3
XMUMHYECKHE CBOMCTBA 06
Hcnonb3oBaHue HUTPATOB U COJICH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX bubnunoreka [JOK

32 ynoopenuit. Xumudeckoe https://m.edsoo.ru/00adfS
3arpsi3HEHUE OKPYKaIoIIeH cpebl 18
COEIMHEHUSIMU a30Ta

33 ®ochop. Oxeun bocdopa (V) u bubnunoreka [JOK




docdopHas kucinora, GU3NIECKHE U
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE

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

Hcnons3oBanue pochaTo B
KayecTBE MUHEPAIbHBIX YA0OpEHUN.

bubmmoreka [{OK

34 J https://m.edsoo.ru/00adfc
3arpsi3HeHHEe IPUPOTHOM Ccpeibl 20
docharamu 20
Yraepon, pacipocTpaHEeHHE B bubnuoreka [JOK
35 npupoe, GU3NUecKue U XUMHUYECKHe https://m.edsoo.ru/00adfd
CBOMCTBA 9c
Oxkcubl yrneponva, ux pusnueckue u BuGmorexa LIOK
36 RUMITTICCITE CBOHCTBA. https://m.edsoo.ru/00adfe
DKOJIOTHYECKHE MPOOIIEMBI, be
CBsI3aHHBIE C OKcuaoM yrieposa (IV) T
bu6mmoreka [IOK
37 VYTroJibHAs KUCHOTA U €€ CONn https://m.edsoo.ru/00ae00
6c
[IpakTnueckas padota Ne 4 o Teme
"I_Il)onyquHe yrIJ)'IeKI/ICJ'IOFO rasa. Bubmiorexa LIOK
38 https://m.edsoo.ru/00ae02
KauecTtBenHnas peakuus Ha kKapOOHaT- e
HoH" _
[TepBoHauanbHBIC MOHATHS 00 bubnuorexa [JOK
39 OPraHUYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae05
COEIMHEHUSX yIiiepoia 4e
bubnuoreka [JOK
40 Kpemnuuii u ero coennHeHus https://m.edsoo.ru/00ae08
Oa
A1 IIpaktuyeckas pabora Ne 5. Pemenue bu6nuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru/00ae0b




«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

2

KonTtposnsHas padota Ne3 mo Teme

bubmmoreka [{OK

42 «Baxueime HeMeTaubl U UX https://m.edsoo.ru/00ae0e
COCIMHCHMUSI 18
OO6mast XxapakTepUCTHKAa XUMUYECKUX
2JIEMEHTOB — METaJIOB.
Merannuueckas CBs3b U bubnrotexa LIOK
43 https://m.edsoo.ru/00ael10
MeTaJUTMYecKasi KpUCTaIMuecKast 3e
pemérka. Gu3n4yecKre CBOMCTBA -
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB. bu6moreka [IOK
44 DNEeKTPOXUMHUICCKUN PSIJT https://m.edsoo.ru/00ael 1
HaIpsHDKEHUH METaJLIOB 56
OO6mme crocoObl MOTydCHUS
meTaiioB. CiutaBel. Beraucienus mo bu6moreka [IOK
45 YPaBHEHUSIM XUMUYECKUX PEAKIINH, https://m.edsoo.ru/00ael 1
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT 56
puMecH
bu6mmoreka [JOK
46 [TonsiTue 0 KOPPO3UK METAIIOB https://m.edsoo.ru/00ael2
78
bubmuoreka [JOK
47 Illenounblie METaAJIIbI https://m.edsoo.ru/00ae14
b2
bu6mmoreka [JOK
48 OKCHJBL H THAPOKCHABI HATPHS I https://m.edsoo.ru/00ae14

Kajausa

b2




Ilenouno3eMeabHbBIC METAJIbI —

bu6mmoreka [{OK

49 . . https://m.edsoo.ru/00ael5
KaJIBIIMI U MarHui
e8
bubmmoreka [{OK
50 Baxneiiime coeTuHEHNS KaJIbIUI https://m.edsoo.ru/00ael5
e8
51 O00011eHNe U CUCTEMATU3 AL
3HAaHUU
JKECTKOCTE BOIBI M CIIOCOOEI €8 bubmorexa [OK
52 . https://m.edsoo.ru/00ae18
yCTpaHCHUS
86
[IpakTnueckas padota Ne 6 o Teme bubnuoreka [JOK
53 "YKECTKOCTE BOJIBI U METOJEI €€ https://m.edsoo.ru/00aela
ycTpaHeHus" e8
bu6moreka [IOK
54 AnroMUHAI https://m.edsoo.ru/00aelc
64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubmmorexa IOK
55 p a https://m.edsoo.ru/00aelc
TUAPOKCHIA
64
bubmuoreka [JOK
56 Kemeso https://m.edsoo.ru/00aeld
86
OKcuIbl, THAPOKCUIBI U COJIU KeJle3a bubmorexa [JOK
57 CHIBL, THAPOKCHA €0 enes https://m.edsoo.ru/00ae35
(I1) u xenesa (II)
eb
53 O000I11IeHNE U CUCTEMATH3ALIHS

3HAHUH




[Ipaktudeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4y 10 TCMC

bu6mmoreka [{OK

59 . https://m.edsoo.ru/00ae3d
«Baxueinne MeTalIbl 1 UX 2
€
COEIVHEHUD =
Berurcnenus o ypaBHEHUSM
XUMHUYECKUX PEAKLM, eCIIM OQUH U3
CaAreHTO ap P bubmmoreka [{OK
T€HTOB J1aH B U30BITKE WIH
60 p https://m.edsoo.ru/00ael7
COJICPKUT IPUMECH. BeraucieHus 50
MAacCOBOM JIOJIM BBIXOJA MTPOJAYKTA T
peaxin
61 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUMN
KonTtponbnas pabora Ne4 no teme
62 «BaskHene MeTauIbl ¥ UX
COEIUHEHUS
BellecTBa i MATEhHAT bu6moreka [IOK
1IECTBA U MaTEpHUaJIbl B
63 3 p https://m.edsoo.ru/00ae3f
MMOBCEIHEBHOM KU3HH YEI0BEKA 50
X . bu6mmoreka [JOK
HMHYECKOE 3arpsi3HEHU
64 = p https://m.edsoo.ru/00ae42
OKPYXKaIoIIeH cpeibl 70
p bubmuoreka [JOK
0JIb XUMHU B PELIEHUH
65 p https://m.edsoo.ru/00ae42
9KOJIOTUYECKHUX TIPOOIeM 70
P N 0606 bubnmuoreka [JOK
e3epBHEBIH ypok. O0001IIEHnE U
66 P P 111 https://m.edsoo.ru/00ae0d
CHCTEMATHU3aLIMs 3HAHUI 0a
67 PesepBHblit ypok. O6001IeHE U bubnunoreka [JOK




CUCTEMAaTU3alus 3HaAaHUHI

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

3c

68

PesepBubiit ypok. O60011eHIE 1
CHUCTEeMaTU3alus 3HAHUI

bubmmoreka [{OK
https://m.edsoo.ru/00ad9c
b2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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