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[lnanupyemble pe3yJibTaThl

JINYHOCTHBIMHM pe3yJIbTATAMH H3yYCHUS MpeaMeTa « XUMHUS SBISIOTCS CICIYIONINE YMCHUS:
Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXKAIOIIETO MUPa, BO3MOXHOCTHU €0 MO3HABAEMOCTH U
00BSICHUIMOCTH Ha OCHOBE TOCTH)KEHUH HAyKH.

[TocTeneHHO BBICTpaUBaTh COOCTBEHHOE 1I€TI0OCTHOE MUPOBO33PEHHUE:

0CO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCIIE U B PAMKax
CaMOCTOSITENIbHOM 1eATeIbHOCTH BHE IIKOJIBL;

OLICHUBATh KU3HEHHbIE CUTYAIMH C TOUYKH 3peHHs 0€301macHOro o0pasa KHU3HU U COXPAaHECHHUS
3JI0POBBS;

OLIGHUBATh SKOJIOTUYECKUN PUCK B3aUMOOTHOIICHUH YeIIOBEKa U IPUPOIBI.

DopMUpPOBATH IKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATH CBOIO I€ATEIbHOCTh U MOCTYIKU
JPYTUX JIO/EH C TOUKU 3pEHUSI COXPAHEHUS OKPYKAIOIIEeH CpeIbl - TapaHTa )KU3HHU U
Oyraronosryuusi JItoIei Ha 3emiie.

[TocTeneHHO BBICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHUE:

— 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHUs, OOIIECTBEHHBIX,
PEUTHO3HBIX, ATEUCTUICCKHX, KYJIbTYPHBIX TPATUINI, KOTOPBIC ONPEICIISIOT pa3HbIC
00BSICHEHUS IPOUCXOSAIIECTO B MUPE;

— ¢ y4€TOM 3TOr0 MHOT000pa3usl MOCTENEHHO BhIPAaOaThIBATh CBOU COOCTBEHHBIE OTBETHI Ha
OCHOBHBIC JKU3HCHHBIC BOITPOCHI, KOTOPBIC CTABUT JINYHBIN KU3HECHHBIN OIIBIT;

— YYUTHCS PU3HABATH IPOTUBOPEUNBOCTD U HE3aBEPIIEHHOCTh CBOMX B3IJISIOB HA MUD,
BO3MOXXHOCTb X U3MEHEHHS.

Y4UTbCS UCIIONIB30BATh CBOM B3TJISAIbI HA MUD JUIS OOBSCHEHUS PA3IUYHBIX CUTYAIUH, pelIeHus
BO3HHUKAIOIINX MTPOOJIEM U U3BIICUCHHS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOU MHTEPECHI, HAXOUTH U U3y4YaTh B YU€OHUKAX MO Pa3HBIM IIpeaIMeTam
Marepual (13 MaKCUMyMa), UMEIOINI OTHOLICHHUE K CBOUM MHTEPECaM.

Hcnonp30BaTh CBOM MHTEPECHI JIJIs1 BRIOOpA MHAMBHIYAIbHOM 00pa3oBaTeIbHON TPAeKTOPHH,
NOTEHIMATIBHOM Oyaymiei mpodeccun U COOTBETCTBYIOMIETO MPOPHIEHOTO 00pa30BaHusl.
[TproOpeTaTh OMBIT y4acTus B AeNaX, IPHHOCAIINX MOIb3Y JIFOISIM.

YYUTBCS CaMOCTOSITETTHHO BRIOMPATh CTHIIb TIOBEJICHHS, TIPUBBIYKH, 00ECIIEUNBAIOIIHE
6e3omacHbIil 00pa3 )KU3HU U COXPAHEHHUE 3/10pPOBbsI — CBOETO0, a TaK)Ke OJU3KUX JII0JeH U
OKPYKaIOIIHX.

Y4YuThCSI CAMOCTOSATENHHO MTPOTUBOCTOSATH CUTYAIUSIM, IIPOBOLIMPYIOIIMM Ha MOCTYIIKH,
KOTOpBIE YTPOXKAIOT 0€30MaCHOCTH U 3[J0POBBIO.

Br16upaTh MOCTYIIKH, HalleJICHHBIE Ha COXpaHEHHE U OepeKHOe OTHOIICHHE K IPUPOJIE,
0CO00EHHO KHMBOH, N30erast POTUBOIOIOKHBIX TOCTYITKOB, TOCTENIEHHO Y4ach U OCBaNBasI
CTpAaTEruio parMoOHAILHOTO MPUPOAOOIE30BAHNUS.

Yuuthcst yOeKaaTh APYTHX JIFOJEH B HEOOXO0AUMOCTH OBJIaJICHHSI CTPAaTETHel pariioHAIEHOTO
MPUPOIOTIOTH30BAHUSI.

Hcnonb30BaTh 9KOJIOTHYECKOE MBIIITIEHHUE JIJIsl BBIOOpA cTpaTeru COOCTBEHHOTO MOBEJCHUS B
Ka4ecTBE OJHOM M3 LIEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumusi TMYHOCTHBIX PE3YyJIbTATOB CIIYXKaT y4eOHBIM MaTepHuall U MPOTYKTUBHBIE
3a/iaHus yueOHMKA, HalleJICHHBIE Ha 6-10 JIMHUIO Pa3BUTUS — YMEHUE OIEHUBATh TIOBEJICHUE
YeJI0BeKa ¢ TOYKH 3PEHUS] XUMHUECKOW OE30MaCHOCTH MO0 OTHOIIICHHIO K YEIIOBEKY U MPHUPOJIE.
MeTtanpeaMeTHBIMH pE3ylIbTaTaMHU H3yUeHUs Kypca «XUMHUS» SBISETCS (OPMUPOBAHUE
YHHUBEpCalIbHbIX YueOHbIX Aeiictuii (Y'Y ).

Pecynamusnvie YY/I.

CamocTtosTeTbHO OOHAPYKUBATh B (POPMYJIMPOBATH YIEOHYIO TPOOIEMY, ONIPEACIISTh IIeTb
yueOHOM NesTeILHOCTH, BEIOUPATh TEMY MPOEKTA.

BbIIBHTaTh BEpCHH PEIICHUs TPOOJIEMBI, 0CO3HABATh KOHCUHBIN PE3y/IbTaT, BEIOUpATh U3
MPEJIOKEHHBIX M UCKATh CAMOCTOSTENILHO CPEACTBA TOCTHIKEHUS 1IeITH.

CocTtaBnaTh (MHIMBHAYAIHHO WU B TPYIIIE) TUIAH PEIICHUS TPOOJIEMBI (BBITTOJIHEHHS TIPOEKTA).
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Paboras no muany, cBepsITh CBOM JCHCTBUS C LIEIbIO U, TP HEOOXOAMMOCTH, UCTIPABIISAThH
OIIMOKH CaMOCTOSITENBHO.

B nuanore ¢ yunrenaem COBEpIIEHCTBOBATh CAMOCTOSTEILHO BRIPA0OTaHHBIE KPUTEPUU OLIEHKH.
CamocTosaTenbHO 00HapYX)UBATh U POPMYIHPOBATH MPOOIEMY B KIIACCHOW U MHAUBHIYaJbHOM
y4eOHOU NEeATENbHOCTH.

BoaBurates Bepcuu pelieHus mpooyieMbl, 0CO3HABaTh KOHEYHBIN Pe3ysIbTaT, BEIOUpATh U3
IPEJJIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIN.

CocTaBnsith (MHAMBUAYAIBHO WK B TPYIIE) MJIAH PEeLICHUS MPoOIeMbl (BBIIOIHEHUS TPOEKTA).
[TonGupatk K Kaxxa0i podiieMe (3a7a4ue) aiekKBaTHYIO el TEOPETHUSCKYIO MOJICTh.

Paboras o npeanoxkeHHOMY M CaMOCTOATEIBLHO COCTaBIIEHHOMY IUIaHY, UCIIOIb30BaTh HAPSAY C
OCHOBHBIMH U JOMOJHHUTEIbHBIE CPECTBA (CIIpaBOYHAS JIUTEPATYpaA, CIOKHBIE TPHOOPHI,
KOMITBIOTED).

[TnanupoBaTh CBOIO MHIMBUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

PaboTraTe 10 caMOCTOSITENILHO COCTAaBICHHOMY IIJIaHYy, CBEPASCH C HUM U LIETIbIO JAESITeIbHOCTH,
WCIIPABIISS OIIUOKH, UCTIONB3YsI CAMOCTOSATEIIHHO 1T0I00paHHBIC CPECTBA (B TOM YUCIIC U
HHuTtepHer).

CB00OIHO 1OJIB30BATHCSI BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKU U CAMOOLIEHKH, UCXO/SI U3 LIETIN
U UMEIOIINXCS KPUTEPUEB, pa3indasi pe3ylbTaT U CoCcOObI TEeHCTBHI.

B xone npencraBnenus MpoekTa JaBaTh OLEHKY €ro pe3ysibTaTaM.

CaMocCTOATEIHbHO OCO3HABATH MIPUUMHBI CBOETO ycIiexa WM HeyCIeXa U HaXOAUTh CIIOCOOBI
BBIXO/1a U3 CUTYyallUU HEycIexa.

YMeTh OLIEHUTH CTENEHb YCIEITHOCTH CBOCH MHANBUAYAIBHON 00pa30BaTeIbHOM JESTEIbHOCTH.
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAM U YEpTaM XapakTepa («KaKoB s1»), ONPEIEITh
HAIPAaBIIEHUSI CBOETO Pa3BUTHUSA (KKAKUM S XOUY CTaThy», «4TO MHE IS STOTO HAJO CACNIAaThy).
Cpeocmeom ¢hopmuposanus perynsaTuBHbIX Y'Y [] ciiykaT TEXHOJIOTHS MTPOOJIEMHOTO AHAJIOra Ha
JTare U3y4eHus HOBOro MaTepuaia u TEXHOJIOTHS OLICHUBAaHUS 00pa30BaTeIbHBIX TOCTHKEHUN
(Y4eOHBIX yCIIEXOB).

llosnasamenvuvie YVJI:

AHanu3upoBaTh, CPABHUBATH, KJIACCUPHUIIMPOBATH U 000011aTh (DaKThI U ABJICHUS. BBISBIATH
MPUYMHBI U CIEACTBUS MPOCTHIX SIBICHUI.

Ocy1ecTBISTh CpaBHEHUE, CEPUALINIO U KJIACCU(UKALINIO, CAMOCTOSITENIbHO BBIOMPAsi OCHOBAHUS
U KPUTEPUU JIJIs1 YKa3aHHBIX JJOTMUECKUX OIepaluii; CTpOUTh KJIaCCU(PUKALIMIO HAa OCHOBE
JTUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHIIAHUS).

CTpouTh J1OrM4ecKoe paccyK€HUE, BKIIOYAIOIIEE YCTAHOBICHNE IPUUNHHO-CIIEICTBEHHBIX
CBSI3EH.

Co3naBaTh cXxeMaTHYECKHE MOJIENHU C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
CocTaBnsITh T€3UCHI, pa3IMYHbIe BU/IbI IJIAHOB (IIPOCTHIX, CJIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh
UH(OPMALIKIO U3 OJJHOTO BU/IA B APYroM (TabJIuIly B TEKCT U IIp.).

BrruuThiBaTh BCE YPOBHHM TEKCTOBOW MH(POPMAIIHH.

YMeThb onpenensTh BO3MOXKHbIE HCTOUHUKH HEOOXOJMMBIX CBEIEHUH, TPOM3BOIUTH MTOMCK
uH(pOpMallii, aHAJTU3UPOBATh U OLIEHNUBATH €€ I0CTOBEPHOCTb.

AHanM3upoBaTh, CPABHUBATD, KIACCU(PUIIMPOBATH U 0000IIATH TOHSTHS:

- 1aBaTh OIpe/ieJIeHHEe MOHATHSAM Ha OCHOBE M3YYEHHOI'0 Ha Pa3IMYHbIX [IpeIMeTax yueOHOro
MaTepuana;

- OCYUIECTBIIATH JOTHYECKYIO ONEPAIUIO YCTAaHOBJICHUS POJI0-BUI0BBIX OTHOIICHUI;

- 000011aTh TOHATHS — OCYIIECTBIIATH JJOTHUECKYIO ONepaIHIo IIePeXo/ia OT MOHSTHUS C
MEHBIIIUM 00bEMOM K TIOHSTHIO C OOIBITIM 00BEMOM.

CTpouTh JOrM4ecKoe paccyKIeHUE, BKIIOYAIOIEE YCTAHOBIEHNE IPUUMHHO-CIIEICTBEHHBIX
CBSI3€H.

Co31aBaTh MOJIENU C BBIJIETIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, MPE0OPa3OBhIBATH
MOJIEJH C LENbI0 BBISIBICHUS OOLINX 3aKOHOB, OMPEIEISIIOIINX JAHHYIO IPEIMETHYIO 00J1acTh.
[TpencraBisaTe nH(GOPMAIHIO B BUJE KOHCIIEKTOB, Ta0IUI], CXeM, Ipa(uKOB.




[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOTO BUA B APYrod M BEIOUPATh yI0OHYIO 1ist ceOs
dbopmy dbuxcanuu u npeacrasieHus nHbopmaruu. [IpencrapnaTs nHGOPMAIMIO B ONTUMATBHOU
¢dopme B 3aBUCUMOCTH OT aJpecara.

[ToHnMmast MO3ULKIO IPYTOro, pa3inyarh B €0 peur: MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTsl), (pakTbl; TUIIOTE3bI, AKCHOMBI, TEOPUH. [|JI 7TOr0 caMOCTOSTETLHO UCTIOJIb30BaTh
pa3ryHble BUJIbI YTECHUS (M3ydarolee, IPOCMOTPOBOE, 03HAKOMUTEIHHOE, TTOUCKOBOE), TPUEMBbI
CIIyIIaHHUS.

Camomy co31aBaTh HICTOYHUKH MH(DOpPMALIMK Pa3HOTO TUIIA U JIJISl Pa3HbBIX ayIUTOPUH,
coOiroaaTh HHOOPMAIIMOHHYIO TUTUEHY U MTpaBWIa HH(OPMAIIMOHHON 0€3011aCHOCTH.

YMeTh UCTO0Ib30BaTh KOMITbIOTEPHBIE I KOMMYHUKAIIMOHHBIE TEXHOJIOTHH KaK HUHCTPYMEHT IS
JOCTHKEHUS CBOMX Iieieil. YMeTh BEIOMpPAaTh a/leKBaTHBIC 33/1a4€ HHCTPYMEHTAIbHBIC
IPOrpaMMHO-aIIapaTHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTeIbHBIX Y Y J] ciykat yueOHbBIN MaTepuant u
MPOJYKTUBHBIC 3a7jaHusl yueOHUKa, HalleJIeHHbIe Ha 1 —4-1 TUHUM Pa3BUTHSL:

- OCO3HaHME poJy BewecTs (1-1 nuHUs pa3BUTHSA);

- pPaCCMOTPEHHE XUMHYECKUX MPOIECCOB (2-5 JTUHUS PA3BUTHUSA);

- MCII0JIb30BAHNE XUMHUUYECKUX 3HAHUM B OBITY (3-51 IMHUS pa3BUTHS);

- 00bsCHEHUE MUPA C TOYKU 3PEHHS XUMUU (4-51 TMHUS PA3BUTHS);

- OBJIaJICHUE OCHOBAaMH METOJOB €CTECTBO3HAHMS (6-51 IUHUS PA3BUTHS).

Kommynuxamuenvie YVJI:

CaMocTOSTeTPHO OPraHU30BHIBATh YU€OHOE B3aMMOICHCTBHE B TPYIIIE (ONpPEAesaTh 00mIHe
IeJTH, PACTIPENIEIIATH POJIH, TOTOBAPUBATHCS APYT C APYTrOM H T.1I.).

OtcTanBasi CBOIO TOUKY 3p€HUS, IPUBOAUTH apTyMEHTHI, IOATBEPKAAs UX (PaKTaMu.

B nuckyccun ymeTh BBIABUHYTH KOHTPApTyMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BlIaJCHHE
MEXAaHU3MOM SKBUBAJICHTHBIX 3aMEH).

Y4UTbCS KPUTUIHO OTHOCUTHCS K CBOEMY MHEHUIO, C IOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTD
CBOEr0 MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO0.

[ToHnMas MO3UIUIO IPYTOT0, pa3inyaTh B €r0 peuu: MHEHUE (TOYKY 3pEHHsI), 10Ka3aTeIbCTBO
(aprymeHTsl), GakThl; TUTIOTE3bI, AKCUOMBI, TEOPUH.

YMeThb B3MIISIHYTh HAa CUTYalLlUMIO C MHOM MO3UIMK U IOTOBAPUBATHCS C JIFOJbMH MHBIX ITO3UIMH.
Cpeocmeom ¢hopmuposanusi KOMMYHUKATHUBHBIX Y'Y [] city:kaT T€XHOIOTHUSI TPOOJIEMHOTO
nuanora (moOy XAl U MOABOAIIMI TUalior) U paboTa B MajbIX IpyIax, TaKxkKe
HCIIOJIb30BaHUE Ha YPOKax 3JIEMEHTOB TEXHOJIOTHH MPOJYKTUBHOTO YTEHHUSI.

IIpeaMeTHBIMH pe3yJabTaTaMM M3Y4YEeHUs IpeaMeTa «XUMUsD) SBISIOTCS CIEAYIOIINEe YMEHUS:
BrImycKkHUK HayduTCS:

* OIMCBIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, FA3000pa3HBIX BELIECTB, BIJEISAA UX CYIIECTBEHHbIE
MPU3HAKU;

* XapaKTEpU30BaTh BEUIECTBA 10 COCTaBY, CTPOEHUIO U CBOWCTBAM, yCTaHABIMBATh IPUUNHHO-
CJIEICTBEHHBIE CBSA3HM MEKY JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUUECKUH
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBOY, «BAJIEHTHOCThY, UCIOJIb3YS 3HAKOBYIO
CUCTEMY XHUMMUU;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (DOPMYIT U CYIITHOCTD
XUMHUYECKHX PEaKLUil ¢ TOMOIIBIO XUMUYECKUX YPaBHEHUI;

* BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MAaCCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIEMEHTA B COEAMHEHUAX AJIS OLIEHKH UX IPAKTHUYECKON 3HAaUUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJI;

* KJIacCU(PpULIMPOBATH OKCH/IBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* ompenenars no pacteHusiM Pecniybnuku bamkoprocTas, SBASIOIUMUCS WHIUKATOPaMU
KHCJIOTHOCTH MTOYB, HAJIMYHUE B [TOYBE KUCIIOT; A TAKXKE 3HATh HAIWYKME PA3JIMYHBIX KUCIIOT B
JIe4EeOHBIX TPA3SIX;




* Ha3bIBaTh COJIM, HAXOMASAIIUECS B HEIPaX U HA MOBEPXHOCTSIX 3€MJIM, B MUHEPAILHBIX BOJIAX
PecnyOimukun bamkoproctan kapOoHaThl (M3BECTHSK, H3BECTKOBBIN Ty, MEIOMO00HBIH
MEprenb), a TakKe Cyab(arel (TUIIC, aHTHIPHUI) KaTbIUI U 3HATH UCIIOJIb30BaHUE X B OBITY U B
HapoAHOM Xo3siiicTBe PecriyOnuku bamkoprocTtan, B jKU3HENEATEILHOCTH YEJIOBEKa;

* OMUCHIBATH COCTaB, CBOMCTBA M 3HaUCHUE (B MPUPOAC U MPAKTUICCKON AEITETbHOCTH
YeJIoBeKa) MPOCTHIX BEIIECTB - KUCIOPOAa U BOAOPO/A;

* XapaKTepU30BaTh MPOCTHIC BEIIECTBA, HAXOSAIIUECS B aTMO-, JINTO-, THApochepax
PecniyOnuku bamkoprocraH, 3Has 0 cOAepKaHUM B HUX KOHKPETHBIX 3arps3HUTENEH;

* IaBaTh CPABHUTEIHHYIO XapAKTEPUCTUKY XUMUICCKIX IIEMEHTOB ¥ BOXKHEHIIINX COCTMHEHUI
€CTECTBEHHbBIX CEMEHCTB IIEJIOYHBIX METAJIIOB U T'aJIOTEHOB;

* MOJTH30BATHCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TTOCYI0M;

* IPOBOJIUTH HECIIOKHBIE XUMUUECKHE OMBITHI U HAOIIOICHUS 32 U3MEHEHUSIMU CBOWCTB
BEIIECTB B MPOIIECCE UX MPEBPAICHUI; COOJIIOIaTh IPABHIIA TEXHUKH O€30MaCHOCTH MPU
MIPOBEJICHIH HAOIIOICHUN U OIIBITOB;

* pa3IU4aTh FKCIIEPUMEHTATHLHO KHCIOTHI M MIEI0YH, TIOJB3YSICh MHIUKATOPAMHU;, OCO3HABATH
HEO00XO0UMOCTh COOI0ZIeHHS Mep 0€30MacCHOCTH IIPU 0OpAIICHUN C KUCIOTaMH U [IEI0YaMHU.
Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* 2PAMOMHO 00PAAMBCS C BEULECNBAMU 8 NOBCEOHEBHOU HCUHUL

* 0CO3HABAMb HEOOXOOUMOCb COONIOOEHUS NPABUI IKON02UYECKU DE30NACHO20 NOBEOEHUs. 8
OKpYdIcarouieli npupooHoll cpeoe;

* NOHUMAMb CMBLCTL U HE0OXOOUMOCHb COONI0OEHUsI NPeONUCAHU, NPeda2aemblX 8
UHCMPYKYUAX NO UCNONB30BAHUIO TEKAPCMS, CPeOCmE ObIMOBOL XUMUU U Op.;

* UCNONL308aMb NPUOOPEMEHHBLE KTIOYEBble KOMNEMEHMHOCU NPU 8bINOIHEHUU
uccne008amenbCKux NpoeKmos no U3yyeHuro C8oUCms, cnoco606 Noay4eHUs U pacno3HaABaAHUsL
sewecms;

* paszsuBamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3Y5 CPeOCm8ad YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU NPpU padbome ¢ mekcmamu y4eOHuKa u 0onoIHUmMenbHol
JUMepamypou, CnpasoyHbIMU MadIuyamu, NPoAGIAMs 20MOBHOCb K Y8ANCEHUIO UHOU MOYKU
3penus npu 00CyHCOeHUU pe3yIbmamos 8bINOJIHEeHHOU pabomol,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUYeCMBAX U XUMUYECKUX NPOYECCax, KpUmu4ecku
OMHOCUMbCA K NCe80OHAYUHOU UHDOpMAayUL, HeO0OPOCOBECMHOU peKame, KAcarouelcs
UCNONIL30BAHUS PA3TUYHBIX BEUJECB.

IMepuoanyeckuii 3aK0H U MEPUOTUYECKAS CHCTEMA XMMHYECKHUX YJIEMEHTOB

. 1. MenaeseeBa. CTpoeHne BemecTrBa

BrITTyCKHUK HAydUTCS:

* KJI1accu(UIUPOBATh XUMHUECKHE DJIEMEHTHI Ha METAIIJIbl, HEMETAJUIbI, 3JIEMEHTHI, OKCUIBI U
THIPOKCHUJIBI KOTOPBIX aM(DOTEPHBI, M MHEPTHBIE SJIEMEHTHI (Ta3bl) IS OCO3HAHMS BAXKHOCTH
YIOPSA0OYCHHOCTH HAYYHBIX 3HAHHIA,

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menneneena;

* OMUCBIBATH U XapaKTEePH30BaTh TAOIUYHYIO (POPMY EPUOANUECKON CHCTEMbBl XUMHUYECKUX
9JIEMEHTOB;

* XapaKTeprU30BaTh COCTAB ATOMHBIX SJIEP U paclpe/ie]ICHHE YUCIIa DIEKTPOHOB IO YJIEKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MaJIBIX IIEPUOJIOB TIEPUOHMIECKON CHCTEMBI, a TAKKE
KaJusl U KaJbIIUs;

* pa3IUYaTh BUJIBI XUMHYCCKOHN CBSI3W: HOHHYIO, KOBAJICHTHYIO TIOJSPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAITHYECKYIO;

* H300paKaTh JIEKTPOHHO-HOHHBIC (DOPMYITBI BEIIECTB, 00Pa30BAaHHBIX XUMUYCCKIUMHU CBSI3IMU
pa3HOTrOo BUJA;

* BBISIBIISATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT CTPOCHHS UX KPUCTATUIMYSCKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTePHU30BaTh XMMHUYECKHE JIEMEHTHI U UX COCIMHEHUS Ha OCHOBE ITOJIOKCHHSI SJICMCHTOB
B MIEPUOANYECKON CHCTeMe U 0COOCHHOCTEH CTPOSHUS X aTOMOB;



* ONUCHIBATh OCHOBHBIE 3Tanbl OTKpbITUSA [. Y. MeHieneeBpIM NEPUOANYECKOTO 3aKOHA U
NEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB, KU3Hb U MHOTOOOPA3HYIO HAyUYHYIO
JIEATEIIbHOCTh YYEHOTO;

* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MEPUOJUUECKOT0 3aKOHA U
NIEPUOIUYECKON CHUCTEMBI XMMUYECKUX 3JIeMeHTOB 1. 1. Menneneesa;

* 0CO3HABaTh HAYYHbIE OTKPBITHSI KaK pe3y/ibTaT JUINTEIbHBIX HAOIIOACHUMN, ONBITOB, HAYYHOU
IIOJIEMUMKH, IIPEOIOJICHHS TPYAHOCTEN U COMHEHUM.

Buvinycknuxk nomyuum 603mMoicHoCmsb HAYUUMbCAL:

* 0CO3HABAMb 3HAYEHUE MEOPEMULECKUX SHAHUL 015 NPAKMUYECKOU 0eamelbHOCIU Yel08eKd,
* ONUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCTEMbL, NPUMEHSS I0SUKY CUCIEMHO20 aHANU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCEMbl XUMUYECKUX DJIeMEHMO8
07151 00BSCHEHUSL U NPEOBUOCHUSL CBOUICME KOHKPEMHbIX 8eleCcmas;

* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM Y2y OneHuUss 3HAHUL 00
ucmopuu CmaHoB1eHUsi XUMU4ECKOU HAYKU, e€ OCHOGHbIX NOHAMUL, NepUoOU4ecKo20 3aKOHA KaK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOODL, A MAKIHCE O COBPEMEHHBIX OOCMUINCEHUAX HAYKU U
MexXHUKU.

MHoroo0pa3zne XUMHYECKUX peaKkuuii

BbIITyCKHUK HAy4UTCA:

* OOBSCHATH CyTh XUMHUYECKUX MPOIECCOB M UX MPUHINIHAIBLHOE OTIINYHE OT (PU3NIECKUX;

* Ha3bIBaTh [IPU3HAKYU U YCIIOBUS IPOTEKAHUSA XUMUYECKUX PEAKLIUI;

* YCTaHABJIMBATh NPUHAIEKHOCTh XUMUYECKON PEAKIMH K ONpEeAeIEHHOMY TUITY 110 OJTHOMY U3
KJIaCCU(UKAMOHHBIX TPU3HAKOB: 1) MO YUCIIy U COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB
peakiuu (peakiuu COeIMHEHUS, Pa3JIOKCHHS, 3aMelIeHUsI 1 00MEHa); 2) 110 BBIJICIICHUIO UITH
HOTJIONIEHUIO TEIUIOTHI (PEAKIIMU SK30TEPMUIECKUE U SHIAOTEPMUIECKHE); 3) M0 H3MEHCHHUIO
CTENEHEW OKMCIEHMSI XUMUUECKHUX AJIEMEHTOB (PEaKUU OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE);
4) 10 06paTUMOCTH Mpoliecca (peakui 0OpaTHMbIe U HEOOPATUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEAKIINIA;

* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CMEIIEHHE XUMHUUECKOT0 PAaBHOBECHS;

* COCTaBJIATh YPAaBHEHHUS AIEKTPOIUTUYECKON JUCCOLUAIIUHN KUCIIOT, LIEJI0UE, COJIeH; MOTHbIE
COKpAIllEHHbIE HOHHBIE YPABHEHUS peakiiii o0OMeHa; ypaBHEHHs OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIuii;

* POTHO3UPOBATH MPOAYKTH XUMUYECKUX PEaKIUil 10 (hopMynaM/Ha3BaHUSM UCXOIHBIX
BEIIECTB; ONPEJIEISITh UCXO/IHBIE BELIECTBA 110 (OopMysiaM/Ha3BaHUIM MPOTYKTOB pPEaKLUU;

* COCTaBJIAITh YPAaBHEHMS PEAKIIUNA, COOTBETCTBYIOIIMX MOCIIEA0BATENLHOCTH («LIEOYKE»)
MpEeBpaleHU HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBIIAITD B IIPOLIECCE IKCIIEPUMEHTA NIPU3HAKH, CBUACTEIBCTBYIOIINE O IPOTEKAHUH
XUMUYECKON PEAKIINN;

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

* OIPENIENATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU
WHUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKIUu, MOATBEPKAAIOIINE HATMYUE B BOJHBIX PaCTBOPax
BEIIECTB OT/IEIbHBIX KATHOHOB U aHHUOHOB.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMBCA:

* COCMaBNAmMb MONEKYIAPHbIE U NOJIHbIE UOHHBLE YPAGHEHUSA NO COKPAUJEHHBIM UOHHBIM
VPaeHeHUuM,

* IPUBOOUMb NPUMEPbL PeaKyull, NOOMEEPHCOAIOUIUX CYUJECMBOBAHUE B3AUMOCEAZU MENHCOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX BeUeCcme;

* NPOCHO3UPOBAMYb Pe3YIbMamyl 8030€UCMEUs PA3IUUHBIX PAKMOPO8 HA U3MEHeHUe CKOPOCMU
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb PE3YIbMAaAmbl 8030€UCMEUs PA3IUUHBIX (PaAKMOPO8 HA CMeujeHUe
XUMUYECKO20 PABHOBECUAL.



MHoroo0pa3ue BemecTs

BeInmyckHUK Hay4nuTCs:

* OTPEAETATH MPUHAIIICKHOCTh HEOPTaHMUECKUX BEIIECTB K OJHOMY U3 U3YYCHHBIX
KJIACCOB/TPYIII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* OTPEACTIATH [0 KapTe PeCIyOIMKH HaX0XKICHHE METAJVIOB U HEMETAJJIOB B IPUPO/IE
bamkopTocTana 1 UX UCHOJIB30BAHUE B )KU3HEAEATEIBHOCTH YEJI0BEKa;

* COCTaBJIATh PsIJi COSAMHEHUI METAIIJIOB, BXOAAIIMX B COCTaB MEIHBIX, JKEJIE3HbIX,
MapraHueBblx pyl B Heapax Pecny6nnku bamkoprocTan;

* MCIOJIB30BATh 3HAHUS 00 OKCHJIAX, COJISIX M OCHOBAHMSAX, KOTOPBIE IIPUMEHSIOTCS B
IPOMBIIIJICHHOM ITpou3BojcTBe PecriyOnuku bamkoprocran;

* OIpeNeNATh POJIb OMHAPHBIX COSAMHEHUH B 3arps3HEHUH aTMochepbl, 00pa3oBaHus
KHCJIOTHBIX JOXK/eH U (POTOXUMHUYECKHUX CMOT'OB, pa3pylleHHs 030HO-cepsl B PecriyOnuke
bamkoprocran;

* xapakrepu3oBaTh PecniyOinky bamkoprocran kak kpail 60raTslii HOA3€MHBIMH HCTOYHUKAMHU
U MUHEpPaITbHBIMH BOJIaMH, a TAKXKE JICYEOHBIMU T'PSI35IMH, HA3bIBATh ATH UCTOYHUKH U
onpeaensaTs ux xumudeckuii cocras (Al203, Fe203, CaO,MgO, K20,P205 u ap.)

* COCTaBJIATH (HOPMYJIBI BEIIECTB 110 MX Ha3BAHHSM;

* ONpEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (HOPMYJIIbI HEOPTAaHHUECKUX COCAMHEHUH 110 BaJICHTHOCTSIM M CTETICHSAM OKHCIICHHS
3JIEMEHTOB, a TAK)XK€ 3apsilaM HOHOB, YKa3aHHbBIM B TaOJHIle pACTBOPUMOCTH KHCIIOT, OCHOBAaHUI
U COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJUIOB) U X BBICHIMX OKCHIOB, 00pa30BaHHBIX dJIEMEHTAMH
BTOPOTO U TPETHErO IEPUO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE ISl TPYIIT OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHAE CBOMCTBA, XapaKTepHBIE /ISl KaXKJI0TO U3 KIIaCCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* OTIPEAETIATh OKCHU/IBI, OCHOBAHHUS, KUCIIOTHI, COJIN, UCTIOIb3yeMbIE B OBITY, B IPOMBIIIUIEHHOCTH,
B MEJIMIIMHE U B CeIbCKOM X03sicTBe Pecniyonuku bamkoprocTan;

* IPUBOJMTH IPUMEPHI PEAKIIHA, TTOATBEPIKIAOIINX XUMHUYECKIE CBOMCTBA HEOPTaHMYECKIX
BEIIIECTB: OKCUOB, KUCIIOT, OCHOBAHUH U COJIeH;

* OTIPE/ICTIATH BEHIECTBO-OKUCIIUTEIND M BEIIECTBO-BOCCTAHOBHUTENH B OKUCIUTEIILHO-
BOCCTAHOBUTEJIbHBIX PEaKIUAX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC ([1s1 U3yYEHHBIX peakliuii) 1o
IPEUIOKEHHBIM CXeMaM PEeaKIMii;

* IPOBOJIUTH JTAOOPATOPHBIE ONBITHI, IIOATBEPKIAIOIINE XUMHUUECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BEILECTB;

* IPOBOJIUTH JTAOOPATOPHBIE ONBITHI IO TIOJTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB!
BOJIOPO/J1a, KHCIOPO/a, YIIIEKUCIOro ra3a, aMMHaKa; COCTAaBIISATh YPaBHEHUS! COOTBETCTBYIOIINX
peaKkui.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCA:

* NPOCHO3UPOBAMb XUMUYECKUE C8OUCBA 6eujeCm8 Ha OCHOBe UX COCMABA U CMPOEHUS,

* NPOCHO3UPOBAMb CHOCOOHOCb Beuecmead NPOSGIAMb OKUCTUMETbHbIE U
80CCMAHOBUMENbHBIE CEOUICMEA C YUEMOM CmeneHel OKUCTeHUs. IIeMEHNO08, 8X00AUUX 8 €20
cocmas;

* BLIABTIAMb CYUWECMBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U MEHCOY 8eUieCMBAMU 8 Ps0Yy: NPOCHmoe
8ewecmao - OKCUO - 2UOPOKCUO - COTb;

* Xapakmepuzoeamuv 0cobbvle C80UCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* IPUBOOUMb NPUMEPBL YPAGHEHU PeaKYULl, 1eNHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CHOCOD08
NONYYeHUs AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIATU;



* onucvlBams QusuyecKue U Xumuueckue npoyeccyl, AGNAIUUEC YaCmblo KPY208opoma
gewecmas 6 npupooe;

* 0P2aHU306b186aMb, NPOBOOUMb YUEHUYECKUe NPOEeKMbl N0 UCCLE008AHUIO CBOLICNE 8eleCms,
UMeIWUX 8ANHCHOE NPAKmMuieckKoe sHadenue.

OcHoBHOe coepkaHue

8 KJacc

Paznen 1.Beenenue. [lepBoHayanbHble XUMHUYECKHUE MOHATUS. (6 1)

XHUMHUSI—HayKa O BEUIECTBAX, UX CBOWCTBAX U MIPEBPAILICHUSIX.

[ToHsATHE 0 XUMHUYECKOM AJIEMEHTE U (hOpMax ero CyImeCTBOBAaHUS: CBOOOHBIX aTOMaX,
IIPOCTHIX U CJIOKHBIX BEIIECTBAX.

[TpeBpamenus BeniectB. OTINUNE XUMHUUECKUX PEAKIUN OT PU3UIECKUX sBICHUN. Pojb
XUMUU B )KU3HU YEJIOBEKA. XUMHUYECKAsI CHMBOJIMKA. 3HAKU XUMUYECKUX JIEMEHTOB U
MIPOUCXOXKICHNUE UX Ha3BaHWd. Xumudeckue Gopmynbsl. MHmEKCH 1 K03()PHUIMEHTEI.
OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIIpHAas Macchl. PacyeT MaccoBO J10JIM XUMUUYECKOTO
anemeHTa no Gopmyne Bemectsa. [lepuoandeckas cucreMa XuMudeckux aiementoB []. .
MemnzeneeBa, ee CTpyKTypa: Majble U OOJIbIINE IEPUOIbI, TPYIIbI U MOATPYIIIIHI (TJIaBHAS U
nobouHas). [lepuoauyeckas cucrema Kak ClipaBOYHOE MOCOOUE JIJISl TTOJIYICHHS CBEACHUM O
XUMUYECKHX AyieMeHTax. PacueTHsle 3amaun. 1. HaxoxaeHne OTHOCUTENbHONW MOJIEKYIISIPHOM
MAaccChI BEIIECTBA 10 €r0 XUMUYecKoi (hopmyrie. 2. BeraucieHne MaccoBOM IO XUMHUYECKOTO
3JIeMEHTa B BEIIECTBE 10 ero Gopmysie.

Paznen 2. ATOMBI XUMHUYECKUX AJIeMEHTOB(9 1).

ATOMBI KaKk popMa CyIIeCTBOBAHUS XUMHUECKUX 3JIeMeHTOB. (CocTaB aTOMHBIX siiep:
MIPOTOHBI U HEUTPOHBL. OTHOCUTEIbHAS ATOMHAsI Macca. B3auMOCBsI3b MOHITHI «IIPOTOH,
«HEUTPOH», KOTHOCUTEIIbHASI AaTOMHASI Maccay.

N3meHenune ynciia mpoTOHOB B sAJIpe aTOMa - 00pa30BaHNE HOBBIX XUMHYECKUX YJIEMEHTOB.
V3meHeHune yncia HEUTPOHOB B siAjpe aToMa - 00pa3oBaHue U30TonoB. CoBpeMeHHOe
OTpeieJICHUE TTOHATHS «XUMUYECKHI 2JIeMEHT». M30TOoMbI KaK pa3HOBUIHOCTA aTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTPOCHHE JIIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX 371eMeHTOB Nel-20
nepuoauueckoit cucreMsl 1. 1. Menneneesa. [lonsTre 0 3aBEpIIEHHOM U HE3aBEPLIEHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuoanueckas cuctema xumuueckux 3meMeHToB /1. M. MeHieneeBa u CTpoO€HUE aTOMOB:
(GU3UYECKU CMBICIT TOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMEpa TPYIIIbI, HOMepa Mepuo/a.
N3meHeHune ynca 37eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
AJIeMEHTa - 00pa30BaHMUE TOJIOKHUTEIBHBIX M OTPHUIATEILHBIX HOHOB. OHBI, 00pa3oBaHHBIE
aTOMaMH METaJJIOB U HeMeTauloB. [I[pUuunHbl H3MEHEHUSI METAIUTMYECKUX U HEMETAINTMYECKUX
CBOICTB B IIEPHOJIaX U rPyIIIax.

ObpazoBanue 6uHapHBIX coenHeHui. [lonaTre 00 noHHOI cBs3u. CXxeMbl 00pa30BaHUS
MOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB XUMUYECKUX JIEMEHTOB-HEMETAJIIOB MEX1y cO00M - 00pa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI TIPOCTHIX BemiecTB. KoBalleHTHAst HEMOMSIpHAs XMMHUYECKas CBA3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3anMoeiicTBre aTOMOB XMMHUYECKUX 2JIEMEHTOB-HEMETAJUIOB MKy CO00# - 00pa3oBaHue
OMHAPHBIX COCTMHEHUI HEMETAIIIOB. DIIEKTPOOTPUIIATETFHOCTh. [IoOHATHE 0 KOBaJIEHTHOMN
MOJISIPHOM CBSA3U.

B3aumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-METAIIIIOB MEXIY CO00M - 0Opa3oBaHue
METaJUTMYECKUX KpUCTAIIOB. [[OHATHE 0 METaNIMUECKON CBSI3H.

Jemonctpauuu. Moaenu aToMOB XMMUYECKUX 3JIEMEHTOB. [leprnonnueckas cucrema
xumMudeckux 3ymemenToB JI. Y. Menaeneena.

Paznen 3.I1pocteie BemecTBa(6 ).



[TonoxeHne METAIUIOB U HEMETAJUIOB B IIEPUOJUYECKON CUCTEME XUMHUYECKHX deMeHTOB /1. 1.
MenneneeBa. BaxxHelye npocTeie BEIIECTBA - METAIIIBL: JKEJI€30, ATFOMUHUN, KaIbIUM,
MarHui, HaTpuii, kanuii. Ooure puznyeckne CBOWCTBAa METAIJIOB. BaxkHeiue mpocTsie
BEIIIeCTBA - HEMETAJUIbl, 00pa30BaHHbBIE ATOMaMH KUCJIOPOa, BOAOPO/a, a30Ta, cepsl, hocdopa,
yriiepoaa. Merammyeckue 1 HEeMETaJUIMYECKUE CBOMCTBA MPOCTHIX BellecTB. llocTosiHHAs
ABorazapo. KonndectBo BemectBa. Moib. MossipHas Mmacca. MoJisspHBIi 00beM Tra3000pa3HbIX
BEIIECTB. Pacyersl ¢ UCMOJb30BAHUEM MTOHATHI «KOJIMYECTBO BEILIECTBAY, «MOJIIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», KIIOCTOSIHHAST ABOTaIpO».

Pacuernbie 3agaun. 1. BerauciaeHne MOJISIPHOM MacChl BEMIECTB MO0 XUMHYECKUM (hopmMynam. 2.
PacueTsl ¢ nCronb30BaHNEM MOHATHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCA», «MOJISPHBIN
00bEM razoBy, «IIOCTOSTHHASE ABOTAAPO».

Paznend. CoequHeHUST XUMUYECKUX 3J1IeMEeHTOB(12 1)

Crenenb okuciienus. OnpeseneHue CTeeHn OKUCIICHHUS DJIEMEHTOB 110 XUMUYECKOU popmyrie
coenunenus. CocrapneHue Gopmysn OMHAPHBIX COENUHEHUH, 00NN CI0CO0 UX HAa3bIBAHMUS.
buHapHbIe COeTUHEHUS: OKCHIBI, XJIOPHIBI, Cyabdusl 1 Ap. CocTtaBiieHue ux GOpMyIL.
[IpeacraBuTenu OKCUAOB: BOJA, YIIEKUCIIbIN I'a3 U HerameHas u3Bects. [IpeacraBurenu
JIETYYUX BOAOPOIHBIX COCIMHEHUI: XJIOPOBOJIOPO] U AMMHUAK.

OcHoBaHus, X COCTaB U Ha3BaHMs. PacTBOpUMOCTh OCHOBaHMI B Boje. Tabnuia
pacTBOPUMOCTH T'MIPOKCUIOB U cosell B Boae. [IpencraBureny menoden: ruIpoKCUIbl HaTpus,
Kanud U Kanblus. [loHsaTre o kauecTBeHHbIX peakuusax. MaaukaTopsl. MI3MeHeHne okpacku
WHJMKATOPOB B IIIEJIOYHOU Cpeae.

Kucnotsl, ux coctaB u Ha3Banus. Knaccuduxanus kucnot. [IpeacraBurenu KucioT: cepHas,
CoJIsiHasA U a30THas. MI3MeHeHne OKpacKu HHAMKATOPOB B KUCIOTHOM Cpee.

Conu Kak Npou3BOIHbIE KUCIOT U OCHOBaHUM. X cocTaB U Ha3BaHus. PacTBOpUMOCTS colieli B
Bozie. [IpencraBurenu comneit: xiopua HaTpusi, KapOoHAT U GochaT KabIusl.
AMop(dHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

MexMOJIeKYIISIpHBIE B3aUMOAEHCTBUS. THIIBI KPUCTAJUIMYECKHUX PEUIETOK: HOHHAsS, aTOMHAs,
MOJIEKYJIIpHasl U METaJUIM4ecKasi. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIOB KPUCTAILNTMYECKUX
pELIETOK.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa sl
BEILIECTB MOJIEKYJIIPHOTO CTPOCHUS. YHCThIE BemecTBa U cMecH. [I[pumepsl )KUAKHUX, TBEPIBIX U
ra3oo0pa3Hbix cMeceil. CBOIMCTBa YMCTHIX BEMIEeCTB U cMece. Mx coctaB. MaccoBast u o0beMHast
JIOJTM KOMIIOHEHTa CMeCH. PacyeTsl, CBA3aHHbBIE C UCMOJb30BAHUEM MOHITHS 10Jisl. PacueTHbie
3anayn. 1. Pacuer MaccoBoil 1 00bEMHOM 0Nl KOMIIOHEHTOB CMeCH BellecTB. 2. Beruncnenue
MAacCCOBOM JI0JIM BEIIECTBA B pACTBOPE MO U3BECTHOM Macce paCTBOPEHHOTO BEIIECTBA U Macce
pacTBopuTed. 3. BeiuncneHne Macchl pacTBOPSIEMOIO BEILIECTBA U PACTBOPHUTES,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHUS ONPEEIEHHON MacChl pacTBOpa C U3BECTHONW MacCOBOM
JIOJIEN PAaCTBOPEHHOIO BELIECTBA.

Hemonctpammu. O0pa3ibl OKCHUI0B, KUCIOT, OCHOBAaHUHM U coJjiei. Moenu KpucTauimiecKux
pELIeTOK XJIOpUJia HaTpHs, aliMasa, okcuaa yriepoaa (IV). B3peiB cMecu Bogopoaa ¢ BO3AYXOM.
CriocoOwI pazfiesieHus: cMecei, TUCTHIUISIINS BOJIBI.

Paznen 5. 3menenusi, mpoucxoasinue ¢ BemecTBamMu(15 u).

[ToHsiTHE IBIICHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIIECTBAMU. SIBJICHUS, CBI3aHHBIE C
M3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHHUSI BELIECTBA IIPU ITIOCTOSSHHOM €0 COCTaBe,
busnueckue sipneHus. Ou3ndecKue SBICHUS B XUMUHW: TUCTUIUIALNS, KPUCTAIITU3AIINS,
BBIMIAPMBAHKE U BO3TOHKA BEIIECTB, IIEHTpU(yrupoBaHue.

SIBrieHMs, CBSI3aHHBIE C N3MEHEHHUEM COCTaBa BEIIECTBA, - XUMHUUECKHEe peakiuu. [Ipu3Haku u
YCIIOBUS IPOTEKAHUSI XUMUYECKUX peakinid. [loHsTre 00 3K30- U SHAOTEPMUUYECKUX PEAKIIUSX.
Peaknuy ropenust Kak 4aCTHBIN CIy4yall SK30TEPMUUYECKUX PEAKIIUN, TPOTEKAIOIIUX C
BBIJICJIEHUEM CBETA.
3aK0H COXpaHEHUsI MaCChl BEIIECTB. XUMUYECKUE YpaBHEHUS. 3HAYCHUE HHICKCOB U
k03 PunnentoB. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIHi.



Pacuetsl mo xumuyeckum ypaBHeHUsM. PellieHne 3a1au Ha HaXOXK/I€HUE KOJIMYECTBa BEIIECTBA,
Macchl WM 00beMa IPOAYKTa PeaKIuH M0 KOJIUYECTBY BELIECTBA, Macce MK 00beMY HCXOTHOTO
BelllecTBA. PacueTsl ¢ HCII0JIb30BAHUEM MOHSTHS «J10JI1», KOTJ1a KCXOAHOE BEIECTBO IaHO B
BUJIE PAaCTBOpA € 3aJIaHHOM MacCOBOM J10J1€1 paCTBOPEHHOTO BELIECTBA UJIU COJIEPKUT
ONPEAEIIEHHYIO JIOJIK0 TPUMECEM.

Peakuun paznoxenus. [lonatue o ckopoct xXumuueckux peakuuil. Karanuzaropsl. @epMeHTHI.

Peaknuu coenuuenus. Katanutnueckue u HeKaTamuTH4eckue peakiuu. O0paTumMele u
HeoOpaTuMble peakuuu. Peakiuu 3amenieHus. JNeKTPOXUMUYECKUHN PsiJi HAPSKEHU
METAJJIOB, €0 UCIOJIb30BaHUE JISl IPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKLIMI
MEXIy METaJulaMi U pacTBOpaMU KHUCIJIOT. Peakiiny BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB
UX COJIEM APYTUMH METAJUIAMU.

Peakun oOmena. Peakiiuu HeliTpanu3anuu. Y CIOBHS MPOTEKaHKS peakiuii oOMeHa B
pacTBOpax A0 KOHIIA.

Tunel XUMHUYECKUX peakluui (10 IPU3HAKY «UHCIIO U COCTAB MCXOHBIX BEILIECTB U MPOAYKTOB
peaKIu») Ha IPUMEPE CBOMCTB BOBI. Peakiius pa3noxeHus - 3JIeKTPOIu3 Bobl. Peakiuu
COEIMHEHMS - B3aUMOJICHCTBUE BOJbI C OKCHJIaMU METAJJIOB U HeMeTaII0B. [loHsTre
«TUJPOKCHUIBDY. Peakinu 3aMenieHus - B3auMOICUCTBUE BOJIBI C IIETOYHBIMU U
HIeTI0OYHO3EMENbHBIMU MeTaluTaMu. Peakiinu oOMeHa (Ha mpuMepe TUIpoin3a cyiabhuia
IIOMUHUS U KapOuaa Kajablus).

Pacuetnsbie 3agaun. 1. Beruncienue 1o XMMMYE€CKUM YPaBHEHHSIM MAcChl MJIM KOJIMYECTBA
BEILECTBA 10 U3BECTHOM MACCE WIIM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYIAIOIIMX B PEAKIINIO
BEIIIECTB WU MPOAYKTOB peakuui. 2. Boruncnenue macchl (KOJM4ecTBa BeliecTBa, 00bemMa)
IIPOJIYKTa PEaKLUH, €CIIM U3BECTHA MACCA HCXOJAHOTO BEIIECTBA, COAEPKAILErO OIIPEAEICHHYIO
JI0JTE0 TipuMecei. 3. Beruncnenne Macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOyKTa Peakiuy,
€CJIM U3BECTHA Macca pacTBOpa U MaccoBasi 10J1s1 PACTBOPEHHOI'O BEILIECTBA.

Hemonctpanuuu. [Ipumeps! pusndeckux sSBICHUIA; a) iaBiaeHue napadpuHa; 0) BO3roHKa nojaa
WM OCH30MHOM KUCIIOTHI; B) pAaCTBOPEHHUE TIEpMaHTaHaTa Kaus; [IpuMepbl XUMHUYECKUX
SBIICHUH: a) TopeHre Maruus, gpochopa; 6) B3aUMOAEHCTBUE CONSTHON KUCIOTHI C MPaMOPOM WITH
MenoM; B) noiydyenue ruapokcuaa Meau (II); r) pactBopeHue nosy4eHHOTro THAPOKCH A B
KHUCTIOTax; 1) B3aumoeiicTBue okcuaa menu (I1) ¢ cepHoit KUCIOTOM NPU HArPEeBaHUH; €)
paslioKeHue IepMaHTraHaTa Kajiusl; 5K) B3aUMOICCTBUE pa30aBICHHBIX KUCIOT C METAJIIIaMU; 3)
pas3JioXKeHue MePOKCHIa BOJAOPOIA; U) DIEKTPOIINU3 BOIBIL.

Paznen 6. PactBopenue. PactBopsi(20u).

CBoiicTBa pacTBOPOB JIEKTPOIUTOB.

PacTBopenue kak pusuko-xuMuyeckuil npouecc. [lonstue o ruaparax v KpUCTaUIOTHApaTaXx.
PactBopuMocTs. HachlllieHHbIE, HEHACBIILIEHHBIE U TIEPECHIIEHHBIE PACTBOPHI. 3HAYEHHE
PacTBOPOB JIJIsl IPUPOBI U CETBCKOIO X034MCTBa.

[TonsiTrie 00 PMEKTPONIUTUIECKON TUCCOLUAIIUU. DIIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXxaHu3m
JIUCCOITUAIIAH AJIEKTPOJIUTOB C PA3JIMUYHBIM THIIOM XUMHUUYECKOU cBsi3u. CTEeneHb
AIIEKTPONIUTUYECKON Arccoruariy. CHUIIbHBIE U CTa0bIe AIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHHS TEOPHUH IIEKTPOJIUTHIYECKON rccouranuu. oHHbIE ypaBHEHUS
peakiuii. Y cnoBus MPOTEKAHMSI pEaKIIMi 0OMEHa MEXy JIEKTPOIUTaMH J0 KOHIIA B CBETE
VMOHHBIX IIPEICTABICHMII.

Krnaccudukanus nOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Jlucconmarust KUCIOT U UX CBONCTBA B CBETE TEOPUH
ANEKTPOIUTUYECKOMN AUccourani. MoneKylIsipHble U HOHHBIE YPAaBHEHUS PEaKLUi KUCIOT.
B3anMopeiicTBrEe KHCIIOT C METAITIAMU. DJIEKTPOXUMHUYECKUI Psifl HAPSIKEHUM METAIIIIOB.
B3aumoneiicTBre KUCIOT ¢ OKCUaMU MeTauioB. B3anMoeiicTBrue KUCIOT C OCHOBAHUSIMU -
peakuus HelTpanu3auu. BzanmoeiictBue Kucior ¢ consmu. Mcmonp3oBanme TaOIUIbI
PacTBOPUMOCTHU JISIXaPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux kinaccudukanus. Jlucconmanysi OCHOBaHHI M UX CBOMCTBA B CBETE TCOPUU
ANEKTPOIUTUYECKOMN AUCCOoMauny. BzauMonencTrBue OCHOBaHUM C KMCJIOTAMH, KUCJIIOTHBIMU
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OKCHJIaMH U coiisiMU. Vcrionb30Banue TabauIIbl paCTBOPUMOCTH JIJIsl XapaKTEPUCTHKU
XUMHYECKUX CBOMCTB OCHOBAHMH. Pa3iokeHne HepacCTBOPUMBIX OCHOBAHHUM ITPU HArPEBaHHH.
Conu, ux KiaccuuKamus U AUCCOIUAIINS PAa3TUIHBIX TUTIOB cosieil. CBOMCTBA COJICH B CBETE
TEOPHH JIEKTPOIMTUUECKON Jucconanuu. B3aumonericTere coneil ¢ MeTajiaMu, yCJIOBUS
IIPOTEKAHUs ITUX peakuil. BzaumoaencTBre conell ¢ KUCI0TaMU, OCHOBAHUSMU U COJISIMU.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH JIJIsl XapaKTEPUCTUKH XUMUUYECKUX CBOICTB COJIEH.
O6o0061eHne cBeieHuit 00 OKCHIaxX, UX KiIaccu(UKaui 1 XUMHUYECKAX CBOMCTBAX.
I'eneTnueckue psiibl METANIOB M HEMETAJUIOB. ['eHeTndeckas CBsI3b MEXy Kiiaccamu
HEOpPraHMYECKUX BellecTB.OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTEND U
BOCCTAHOBUTEJb, OKUCIICHUE U BOCCTAHOBIICHHUE.

Peakiiun HOHHOTO OOMEHA M OKUCIIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. CocTaBlIeHHE
YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUii METOAOM JIEKTPOHHOIO OaiaHca.
PezepB (2u).

9 kiacc

Pasnen 1.IloBTOpeHEe OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca M BBeleHHe B Kype 9 kimacca (9 u)
XapakTepuCcTUKa XUMUYECKOT0 JIEMEHTa HA OCHOBAHUU €r'0 MOJIOKEHUS B IEPUOMYECKOM cucTeMe
xuMmudeckux 3eMeHToB [ M. Menneneesa. I 'enernueckue paasl. IlepexoqHble 21€MEHTBI.
Knaccudukanumss XMMHUYECKMX 3JIEMEHTOB. XHUMHUYECKME OJIEMEHThl IJIaBHBIX  HOATPYIII
NEPUOANYECKOM cucTeMbl xumudeckux viemeHToB JI. M. MenneneeBa. I'enermueckue psupl.
[Tonydenune u xapakTepHble CBOMCTBa OCHOBHOI'O M KMCJIOTHOTO OKCHJIOB; OCHOBAHHUSI M KHUCJIOTBHI.
AmdotepHble THAPOKCHIB! (Ha NMpUMEpe LUHKA U IIOMHHUSA): B3aUMOJICHCTBHE C PAacTBOPaMHU
KUCJIOT U 1ienouei. CBoicTBa MMIPOKCHIOB [IMHKA WK AIIFOMUHUS M PEAKLIMU UX MTOTY4YEHHUSL.
[lepuonnyeckuii 3aKoH U nepuoanyeckas cucrema xuM. snemeHToB .M. Menneneesa. CpoiicTBa
OKCHJIOB U OCHOBaHWM, KHCJIOT U COJIEHl B CBETE€ TEOPUU 3JIEKTPOJIUTHUECKOM IUCCOLMAMU U
IIPOLIECCOB OKUCIIEHUSA-BOCCTaHOBJIEHUS. [leproanyecknii 3aK0OH M NEpUOJUYECKas CUCTEMA XUM.
anementoB JI.M. MenneneeBa. OnpezeneHre OKCHUIOB, OCHOBaHWM, KUCIOT M COJEH C TO3UIHH
TEOPUM  DJIEKTPOJUTUYECKOM  jaucconmanuy. XUMHMYECKHE peakIMd HOHHOro  OOMeHa.
OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKLIUT

Paznen 2. Metamnst (20 1)

[TonoxxeHne MeTaioB B MEPUOAMYECKON crcTeMe XuMmudeckux 3iemeHTtoB J[.M. Menpaeneesa u
O0COOEHHOCTH CTpOeHus uX artoMoB. Dusnueckue CBOiicTBA METaUIOB. XapaKTepUCTHKA
XHMM.3JIEMEHTOB-METAJUIOB B IEPHOANYECKOM crcTeMe 3l1eMeHTOB. CTpOeHHE aTOMOB.

XuMHUECKHE CBOMCTBa MeTalsioB. CBOMCTBAa IMPOCTBIX BELIECTB. B3anmMopeicTBue METaUIoB C
HEMeTaUIaMu U BOOM. B3aumozelcTBue METauioB ¢ pacTBOpaMu KUCIIOT U coiel. I'openne Mg,
Fe. O6ume mnonatuss o koppo3un MeTawioB. CIlaBel, MX CBOMCTBA M 3HaueHue. MeTaibl B
npupoze. Ooue crnocoob! X MOTY4YEHHSL.

OOmias XapakTepuCTUKa 3JIEMEHTOB TIJaBHOM moarpynmsl | rpynmel. BzaumoneiicTBue HaTpus
(kaymust) ¢ BOJOW, KHCIOPOAOM, HemeTamiamMu. OOpaslibl OKCHIOB M THIPOKCHIOB, HX
pacTBOPUMOCTS B BoJie. CoeIMHEHMSI I1IEN0OUYHBIX METAJLIIOB.

AJTIOMUHUM, ero ¢pu3nyecKre 1 XMMUYECKre cBoicTBa. B3anMoseiicTBIe arOMUHUS C pacTBOpaMU
KUCTIOT U 1ienoueil. CoeqMHeHNs aTIOMUHUS: aM(pOTEPHOCTb OKCHJIA U THIPOKCHIA.

Keneszo, ero guznyeckne u xumuyeckue cBoiicTa. JKene3o Kak aeMeHT MoOOYHOM MOArpyMIbl 8
rpynmsl. B3aumonelictere jkenesa ¢ pacTBOpamMu KUCIOT U coneld. ['eHetrmdeckue psiibl xenesa (1)
n ckene3a (Ill). Oxcuapl m ruapokcumsr xeneza. Comu skene3a.CBOMCTBA METALIOB U HUX
COEIMHEHUM.

[Tpaktnueckas pabora Nel. PemieHune »sKcnepuMeHTaIbHbIX 3agad 1o Teme «llomydenue
COEIIMHEHNH METAUIOB M M3Yy4YEHUE HX CBOWCTB». ['eHeTHueckas cCBs3b. |'eHeTMueckue psiabl
METaJJIOB.

Paznen 3. Hemerams (224)

CpoiicTBa MpOCTHIX BellecTB (HemeTauioB). Bogopon, ero cBoiictsa. [lonyueHue u npumMeHeHHe.
XUM.3JIEMEHTBI IJIABHBIX MOATPYII MEPUOAUYECKOM CUCTEMBl XMMHUYECKHUX dieMmeHToB [I. M.
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MenpeneeBa: xjop, Opom, #ox. CrpoeHMe aTrOMOB TaJIOTE€HOB W MX CTENEHH OKHCIICHHMS.
["anoreHoBOIOPOIHBIE KUCIIOTHI U UX COJIH.

Kucnopon, ero csoiictsa. [lonydyenue u npuMeHeHue.

Cepa, e€ puznueckre 1 XMMUYECKHE CBOUCTBA. XHUM.3JI€MEHTHI INIaBHBIX TOATPYIII IEPHOANIECKOM
cucrembl xuMuieckux 31neMeHToB J1. Y. MenneneeBa: cepa. CtpoeHue aroma cepbl. OKCUabl cepbl
(4 u 6). CepHasi, CEpHUCTAs 1 CEPOBOIOPOIHAS KHUCIOTHI U UX COJIH.

A3BOT 1 ero cBOMCTBAa. XMM.3JIEMEHTHI INIABHBIX MOJATPYII MEPUOAUYECKON CUCTEMbI XUMUYECKUX
anemeHToB J[. M. MenneneeBa: a30r. AMMuak u ero coiicrBa. Coau aMMOHHS, UX CBOWCTBA.
AzotHas kucnora u e€ cBoricTBa. CoM a30THOM KUCIIOTBHI.

®ocdop, ero ¢uzMUeCKUe M XUMHUYECKHE CBOMCTBA. XHM. 3JEMEHTHI TIJIaBHBIX MOJTPYIII
MEPUOANYECKON crucTeMbl XuMudecknx amementoB J[. M. Menpeneesa: dochop. CoenuneHus
docdopa: okcun pocdopa (V). OprodochopHas KucaoTa v €€ COou.

Yraepon, ero Qu3MuYecKHe W XUMHYECKHE CBOWCTBA. XHUM. OJJIEMEHTHI TJIABHBIX MOJTPYIIT
NEepUOANYECKON cucTeMbl xumuyeckux 31eMeHToB JI. M. Menneneesa: yrnepon (anmas, rpadur).
Oxkcuipl yriepo/ia: yrapHblii ra3 v yriaeKUciblil ra3. YroibHas KUCI0Ta U €€ COJIH.

Kpemuuii, ero ¢usuueckue ¥ XUMHUYECKHE CBOMCTBA. XHUM. 3JIEMEHTHl TJIABHBIX MOJATPYIII
NIEPUOIMYECKON cHcTeMbl XxuMH4Yeckux aieMeHToB JI. M. MenneneeBa: kpemuuil. Kpemnuesas
kucrnora u e€ comu.KommuectBo BemiectBa. MomsipHblii 00beM.CBOMCTBA HEMETAJUIOB U UX
COCIMHEHNUH.

I'enetnueckue psinbl HemetawioB.  IIpaktudeckue padbotel Ne2,3,4 CriocoObl coOMpaHHs Ta3o0B,
Ka4eCTBEHHbBIC PEaKIIMU Ha Ta3bl.

Paznen 4. Oprannueckue Bemecta (19 u).

Oprannueckue BemiectBa. [lpuumHbl MHOrooOpasusi coenuHeHud yriepoaa. [lpenenbHble
YII€BOAOPOAbL: MeTaH. HenpenenbHple yriaeBogopoabl: STHIEH. Peakiys ropeHus, IprucoeInHEeHUs
BOJIOPO/Ia, FAJIOTEHOBOAOPO/IHASL, BOAbL. Peakiys noimmepusanyu 3THieHa.

CriupTsl (METaHOJ, 3TAHOI), X (GU3UOIOTHUECKHIE ACHCTBUE.

[TonsTHst 0 KApOOHOBBIX KUCIIOTAX HA MPUMEPE YKCYCHOM KUCTIOTHI. Peakiust aTepuduKarim.
buonornveckn BaxXKHbIE OpraHUYECKHE BEHIECTBA: KUPbl. PU3NUecKre U XUMHUUECKUE CBOICTBA.
buonornyeckn BakHblE OpPraHWYECKUE BEIIECTBA: aMHHOKHCIOTHI M Oenku. CocraB, CTpOEHHE,
Ouonornyeckas poib OSIKOB.

buonornvyeckn BakKHbIE OpPraHWYECKHE BEIIECTBA: YIJIeBOAbl. DU3NYECKUEe MW XUMUYECKHE
cBoiicTBa. I MoK03a, €€ CBOMCTBA U 3HAUCHHE.

[Tonstue o momumepax. [IpupoHbIe, XUMHUYECKUE M CHHTETUYECKHE MOIMMEPhl. OCHOBHBIE KITACCHI
OpPraHNYECKHX BEILECTB.
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Temaruyeckoe NJIAHUPOBAHKE

8 KiIacc
Ne Hamvenosarnue KomuuectBo yacos
pa3/eiioB U TEM
Beenenue. 6
3. ATOMBI XUMHAYECKUX DJIEMEHTOB. 9
4.  |IIpocTbie BemiecTBa. 6
5 CoennaeHnd XUMUYECKAX DIIEMEHTOB. 12
6 W3meHenus, mpoucxosimue ¢ 15
BELLECTBAMH.
7 PactBopenue. PacTBopsl. 19
8 HToroBasi KOHTpOJIbHAS paboTa 1
9  |Pesepn 2
Hroro: 70
9 xitacc
No HammvenoBanme KonmuectBo yacoB
pa3eNioB U TeM
1 [ToBTOpEeHHE OCHOBHBIX BOITPOCOB Kypca 9
8 KJlacca ¥ BBEJIEHHE B Kypc 9 Kiacca.
2 Merajuibt 20
3 Hemeramisl 22
4 Opraandeckue BenecTna 15
5  |Hroroas koHTpoJbHAs paboTa
6 |Pesepn 4
Uroro: 70
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