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Pabouast mporpamMma ydeOHOTO mpeaMeTa « XUMUs» I ydamuxcs /-9 KiraccoB pa3paboTaHa u
cocTaBJieHa Ha OCHOBE TpeOoBaHwmii k pesynbraram ocBoeHust OOIT OO0 MOY «I"ypaHckas
COIIL» ¢ yyeTom mporpaMm, BKJIIOYEHHBIX B HEE.

1. IInanupyemMble pe3yibTaThl OCBOEHHS Y4eOHOI0 MpeIMeTa

JIM4YHOCTHBIE Pe3yJIbTAThI:

-IIEHHOCTHO-OPHUEHTAI[MOHHON chepe — YYBCTBO TOPIOCTH 3a POCCUHCKYI0 XMMHUYECKYIO HAYKY,
YMaHHU3M, OTHOIICHUE K TPY/Y, II€IeyCTPEMIICHHOCTb;
-popMuUpOBaHUE IICHHOCTH 3/J0pPOBOTO M 0€30macHOro o0pas3a JKU3HU; YCBOCHUE MPABUI
HHIUBUIYATbHOTO M KOJUICKTHBHOTO O€30IMacHOrO IOBEJCHUS B YPE3BBIYAHHBIX CHUTYAIUAX,
YIPOXKAIOIINX YKU3HU U 3I0POBBIO JIIO/ICH;

-TpylloBOii cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHelIell o00pa3oBaTelbHOMN
TPaeKTOPUH;
-B TO3HABATEJIbHON (KOTHUTUBHOM, HMHTEJUIEKTYallbHON) cdepe — yMEHHE YIpPaBlATbH CBOEH

MI03HABATEIbHON AEATEIBHOCTHIO.

-opMHUpOBaHHE OCHOB S3KOJIOTMYECKON KYJIBTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTUE OIBITA 3KOJOTMYECKH OPHEHTHPOBAHHOW peQIIeKCHBHO-
OLIEHOYHOM U MPAKTUYECKOHN EATEIIbHOCTH B )KU3HEHHBIX CUTYallUsX;

06/1a0eHie COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
IIPAKTUKH, B TOM YHUCIIE U XUMUUYECKHM;

- 0CB0€eHUe COMAIIBHBIX HOPM, TIPABWII TIOBEICHUS, poJiel 1 (HOpM COIMANbHOM )KU3HU B COLTUYME,
IPUPOJE U YaCTHOW KM3HM HAa OCHOBE SKOJIOTMYECKOM KYJIbTYypbl M 0€30MacHOro oOpalieHus ¢
BEIIECTBAMH U MaTepHaIaMH;

- popmupoeanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUU CO CBEPCTHUKAMU U B3POCIIBIMU
B IIpoliecce 00pa30BaTENIbHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEN0BATENbCKOM, TBOPUECKOM
W IPYTHX BHUJIOB JIEATEILHOCTH, CBA3aHHBIX C XUMHUEH.

MetanpeamerHsle pe3yabrarhl ocBoeHust OOIL:

Pezynamuenvie YY/I.

-YyMEHHUE CaMOCTOSITENIbHO ONpPENENsITh LENIU CBOEro OOydeHHs, CTaBUTh U (POPMYIUPOBATH JUIS
ceOs HOBbIE 3a/1auMl B y4€Oe W MO3HABaTENbHOMN NeATeIbHOCTH, PAa3BUBaTh MOTHUBBI U WHTEPECHI
CBOEH NO3HABATEIILHOM JEATEIBHOCTH;

-YyMEHHE CaMOCTOSATENIbHO IJIaHUPOBATh MYTHU JIOCTHUKEHUS LI€JIeld, B TOM UYHUCJE albTEPHATUBHBIE,
OCO3HAaHHO BbIOMpaTh Hambosee d(HPEKTUBHBIC CIOCOOBI pelIeHUs YYEOHBIX M TO3HABATEIbHBIX
3a/1a4;

-YyMEHHE COOTHOCHUTBH CBOM JCUCTBUS C IUIAHUPYEMBIMH DPE3YJIbTATAMH, OCYIIECTBIISATH KOHTPOJIb
CBOEH JEATeNbHOCTH B TpOLECCe JOCTHKEHMS pe3yibTara, ONpeNeisaTh CIOCOObl AEHCTBHI B
pamKax MpeyioKeHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEHCTBHUS B COOTBETCTBHUH C
HU3MEHSIOLIENCS CUTYallUE;

-yMEHHUE OLIEHHWBATh MPAaBWJIBHOCTH BBIIIOJIHEHUSI y4eOHOU 3a1auM, cOOCTBEHHbIE BO3MOXHOCTHU €€
peuieHus;

-BJIQJICHUE OCHOBAMM CaMOKOHTPOJS, CAaMOOLICHKH, IPUHATUS PEHIEHUH W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOM U MO3HABATEILHOM 1A TEIbHOCTH;

yYMEHHE CO037aBaTh, MPUMEHITh U MPEoOpa3OBbIBATh 3HAKM M CHMBOJIBI, MOAEIU M CXEMBbl AJIs
pelieHrs yueOHbIX U MO3HABATENbHBIX 33/1a4;

-yMEHUE OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTh C YUUTEIEM U
CBEpCTHHUKAMH, paboTaTh WHIWBHUYaIbHO W B TPYIIE: HAXOIUTH OO0INEe pelieHHe U pa3peliaTh
KOH(MJIMKTHI Ha OCHOBE COTJIaCOBaHMS TMO3ULMKA U yuyé€Ta HMHTEpecoB; (OpPMYyIUPOBATH,
apryMeHTUPOBaTh U OTCTauBaTh CBOE MHEHHUE;



-YMEHHE OCO3HAHHO MCIIOJb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3aJadyeil KOMMYHUKALUU
IUI BBIPAKEHHSI CBOMX YYBCTB, MBbICJIEH M MOTPEOHOCTEH; MIAaHUPOBAHUS M PETYIALUU CBOEH
JEeATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOMN PEYbl0, MOHOJIOTMYECKOM KOHTEKCTHON PEYBIO;
¢dbopMHpoBaHHE M pa3BUTHE KOMIIETEHTHOCTM B OOJIACTM HCHOJIb30BaHUA HH(POPMALUOHHO
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH;

-popMupoBaHHME U pa3BUTHE DSKOJOIMYECKOI'O MBIIUICHUS, YMEHUE IPUMEHATh €ro B
M03HABATEIBHON, KOMMYHHUKATHBHOM, COLIMAIBHON MPAKTUKE U MPO(eCcCHOHATBHON OpUEHTAIINH.
ITo3naBartenbHbie YY /|

1. YMeHue ompenensTb IMOHATUS, CO3[aBaTb OOOOLICHMS, YCTaHABIWBATh AHAJIOTHUH,
KJ1accu(UIUpPOBaTh, CaMOCTOATENBHO BbIOMPAaTh OCHOBaHMS M KPUTEPUU Ul KJIACCHU(HUKALNY,
YCTaHABIUBATh  IIPUYMHHO-CJICACTBEHHBIE  CBA3M, CTPOMTH  JIOTUYECKOE  PACCYXKICHHE,
YMO3aKJIIOYeHNe (MHIYKTUBHOE, JAENYKTUBHOE, 0 aHAJOIMM) M JesaTh BbIBOJBL. OOyuarommiics
CMOXKET:

J no0upaTh CIOBa, COMOJYMHEHHBIE KIIFOUEBOMY CIIOBY, ONpPENENSIONIME €ro NMpU3HAKU U
CBOMCTBA;

o BBICTPAUBATh JIOTHYECCKYIO IEMOYKY, COCTOSIIYIO M3 KJIIFOYEBOTO CIIOBA M COTOYMHCHHBIX
€My CJIOB;

. BBIICTIATH OOIIMI TPU3HAK ABYX MJIM HECKOJBKHX MPEIMETOB WM SIBICHUN U OOBSICHITH MX
CXOZCTBO;

o OOBEAMHSITh TIPEIMETHI M SBJICHHS B TPYIIIHI TI0 ONPEACICHHBIM NMPU3HAKAM, CPABHUBATH,
KJIACCU(UIIUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

. BBIJICTISITH SIBJICHUE U3 OOIEro psijia APYTrUX sIBICHUM;

. OTIpEeAeIATh OOCTOSTENbCTBA, KOTOpPbIE MPEIIIECTBOBAIN BO3HUKHOBEHHUIO CBSI3U MEXKIY

SABJICHUSMU, U3 O3THX 00CTOSITEIILCTB BBIACIIATE OHNPCACTIAIOIINC, CIIOCOOHBIE OBITh HpPI‘-IPIHOfI
JaHHOT'O ABJICHUS, BBIABJIATD IIPUYKUHBI U CIICACTBUSA HBHCHHﬁ;

o CTPOUTH PACCYKIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHUSM M OT YaCTHBIX
SIBJIGHUN K OOLIMM 3aKOHOMEPHOCTSIM;

o CTPOUTBH PACCYXkJIEHHE HA OCHOBE CPAaBHEHHs INPEIMETOB M SBIEHHM, BBIACNSAS IPU 3TOM
o01111e NpU3HaKy;

o U3JIaraTh MOJy4YEHHYIO HH(QOPMAIINIO, UHTEPIPETUPYS €€ B KOHTEKCTE pPelaeMol 3a/1a4u;

o CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(POpPMAIMIO, HYKJAIOUIYIOCS B MPOBEPKE, Mpeiarate u
MIPUMEHSTH CIIOCOO MPOBEPKH TIOCTOBEPHOCTH UH(POPMAIUY;

o BepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HET0 MICTOUHUKOM;

J OOBSICHATD SIBIICHUSI, IPOLIECCHI, CBSI3U U OTHOIIECHUS, BBISBIIEMBIE B X0/1€ T03HABATEIbHON

U HUCCIENOBATENbCKON JAESITENbHOCTH (IPUBOAUTH OOBSICHEHHE C HU3MEHEHHEM (HOpMBbI
NIPEJCTaBICHUS; OOBICHSTH, IETATU3UPYS UK 0000111as1; 0OBACHATH C 33aHHONM TOUKH 3pEHUS);

J BBISIBJISITH U Ha3blBaTh MPUUYMHBI COOBITHS, SBJICHUS, B TOM YMCJIE BO3MOJKHBIE /Hambosee
BEPOATHBIE MPHUYMHBI, BO3MOXXHbBIE IOCIEICTBUS 33JaHHON TNPUYMUHBI, CaAMOCTOSITEILHO
OCYILIECTBIISAS IPUUNHHO-CIIEICTBEHHBIN aHAIIN3;

J JIeJIaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHAM3a Pa3HBIX TOYCK 3PCHUs, MOATBEPKIAThH
BBIBOJT COOCTBEHHOM apryMEHTAIMEH WIIH CAMOCTOSTEIIBHO TOJTydeHHBIMU JaHHBIMHU.

2. YMeHnue co3ngaBaTh, IPUMEHATh M MPEOOPA30BHIBATH 3HAKU U CUMBOJBI, MOJETH U CXEMBI
JUTSI pellieHrs Y9eOHBIX M MMO3HaBaTENbHBIX 33a/1a4. OOyJaronuics CMOXKET:

J 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEAMET W/UJH SIBICHUE;

o OTIPEICNIATh TIOTUYECKUE CBSA3H MEXKIY MpeaIMeTaMH W/WUJIH SBICHUSAME, 0003Ha4aTh JaHHBIC
JIOTUYECKHE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

. co3/aBaTh aOCTPAKTHBIN WK peajbHbId 00pa3 mpeaMeTa U/Uilu sIBJICHHUS,

. CTPOUTH MOJIENTB/CXeMY Ha OCHOBE YCIIOBUH 3a/1a4 U/WJIU CIIoco0a ee pelieHus;

J co3/1aBaTh BepOAbHBIC, BEUICCTBCHHBIC W HWH(POPMAIIMOHHBIE MOJCIH C BBIJICIICHUEM

CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa HJs ONpeAeNeHus crocoba pemieHus 3anaddl B
COOTBETCTBUU C CUTYaIIMEH;
L] Hp€O6paBOBBIBaTI> MOJCJIIN C LCJIBKO BBISABIICHUS OGH.[I/IX 3aKOHOB, OHpGI[eJI}IIOH_II/IX I[aHHyIO



MPEeIMETHYIO 00JIaCTh;

. MEPEBONTH CJIOKHYIO TIO COCTaBy (MHOTOACMEKTHYI0) HH(OpPMAIUIO U3 TpadhuuecKoro uin
(hopMaTM30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHHS B TEKCTOBOE, 1 HA000POT;

o CTPOUTL CXEMY, AJITOPUTM HCﬁCTBHH, HCIIPABJIAITH WJIM BOCCTAaHABJIMBATDH HEU3BECTHBIN
paHee aNTOpUTM Ha OCHOBE MMEIOIIETOCS 3HAHMS 00 00BEKTE, K KOTOPOMY IIPUMEHSICTCS alITOPUTM;
o CTPOHMTH JOKA3aTEIIbCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;

o aHATM3UPOBATh/peIICKCUPOBATh ONBIT Pa3padOTKH M peaTH3aldd Y4eOHOTO IPOEKTa,

UCCIIEIOBaHU (TEOPETHUUYECKOTO, SMIUPHUYECKOT0) HA OCHOBE MPEUIOKEHHOW MpoOIeMHON
CUTYaIUH, IIOCTaBICHHON IIeJTN W/WIN 33JJaHHBIX KPUTEPUEB OLICHKH MTPOYKTa/pe3ynbTara.

3. CwmbicnoBoe ureHrne. OOyJaroIIMICsS CMOXKET:

° HAaXOJUTh B TeKcTe TpeOyemyro wuHpopManuio (B COOTBETCTBHM C IEISIMH CBOCH
JESATEITLHOCTH ),

° OpPUEHTHPOBATHCS B COJEPNKAHUU TEKCTa, IIOHUMATh LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATH TEKCT;

° YCTaHaBIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIA, IBIEHUH, IPOLIECCOB;

° PE3IOMHUPOBATH IIABHYIO UJICIO TEKCTA;

° peoOpa3oBhIBATh TEKCT, «IIEPEBOMS» €ro B JPYTYI0 MOJAIbHOCTh, HMHTEPIPETUPOBATH
TEKCT  (XYOOKECTBEHHBII W  HEXYJOXKECTBEHHBIM —  y4yeOHbIH, HAyYHO-TIONMYJSPHBIN,
nHbOPMAIMOHHBIH, TeKCT non-fiction);

° KPUTHYECKH OIICHUBATh COepkaHue U (HopMy TeKCTa.

4, dopmMupoBaHHE M PaA3BUTHE HKOJIOTMYECKOTO MBIIUICHUS, yYMEHHE NPHUMEHATH €ro B

MO03HABATEIBHON, KOMMYHHKATUBHOM, COIMAJIBHON MPaKTHKE W MPO(HEeCCHOHAILHOW OpPHEHTAIHH.
OO0yyJaromuiicss CMOXeET:

o OTIpeNIeNATh CBOE OTHOIIEHHUE K MIPUPOIHON cpere;

. AQHATM3UPOBATh BIMSHUE OSKOJIOTMYECKHX (DAaKTOPOB Ha Cpeay OOWTaHHS >KUBBIX
OpTraHUu3MOB;

o MMpOBOANTH HpH‘IHHHBIfI n BepOSITHOCTHI)II;'I AHaJIN3 DKOJOTI'HYCCKUX CI/ITyaIII/II\/JI;

. IIPOrHO3MPOBATh U3MEHEHUS CUTYalluu MPU CMEHE JEUCTBUS OJHOTO (pakTopa Ha JelcTBHE
npyroro ¢akTopa;

o pacmpoCTpaHsATh IKOJIOTUYECKUE 3HAHHS U Y4aCTBOBATh B MPAKTUYECKUX JeNax IO 3alluTe
OKpY>KaroIen Cpebl;

. BBIpA)XKaTh CBOE€ OTHOIICHUE K MPUPOJE YEpEe3 PUCYHKH, COUMHEHUSA, MOJIEIHU, IIPOECKTHBIE
paboTHI.

10. PazBuTe MOTHMBALIMU K OBJIAJEHUIO KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS CIIOBApPEN U IPYTrux
MOUCKOBBIX cHcTeM. OOyJaronuics CMOXKET:

o OTIpeIeNATh HE0OXOUMbIE KITI0YEeBbIe TOUCKOBBIE CIIOBA M 3aPOCHI;

o OCYLIECTBIISATh B3aUMOICHCTBUE C JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIOBAPSIMHU;

. (bopMHPOBAaTH MHOKECTBEHHYIO BBHIOOPKY M3 MOUCKOBBIX UCTOYHUKOB JJII OOBEKTHBU3AINH
PE3yJIbTaTOB MOUCKA;

. COOTHOCHUTbD IMOJTYYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH JESATEIBHOCTHIO.

KommyHnukarususbie YY ]|

11. YmMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTEIEM
U CBEPCTHHKAMU; pabOTaTh MHAMBUIYAIBHO U B TPYIIE: HAXOAUTh OOIEe pelIeHre U pa3peraTh
KOH(MJIMKTHI Ha OCHOBE COTJIaCOBAaHMS TMO3ULMKA W ydyeTa HMHTEpecoB; (OpPMYyIUPOBATH,
apryMEeHTHPOBaTh M OTCTaUBaTh CBO€ MHeHHE. O0yUaromuicss CMOXKET:

o OTIpeIeIIATh BOZMOXKHBIE POJIM B COBMECTHOM /1€ATEIBHOCTH;

o UTpaTh OINPEIETICHHYIO POJIb B COBMECTHOM IS TEIbHOCTH;

J MPUHUMATH MO3UIUI0 coOeceHNKa, MOHUMAs MO3MUIMI0 JAPYroro, pa3inydaTh B €ro peyu:
MHEHUE (TOUKY 3pEHHS), J0Ka3aTEeIbCTBO (apryMEHThI), PaKThl; TUIOTE3bI, AKCUOMBI, TEOPUU;

J ONpeneNiaTh CBOM JEHCTBHS W JEHCTBHS MapTHEpPA, KOTOPbIE CIIOCOOCTBOBAIM HIIH

MPEMSITCTBOBAIHN MPOTYKTUBHOM KOMMYHHKAIUH;



. CTPOUTH O3UTHBHBIE OTHOILICHHS B ITpoIecce YUeOHOH U MO3HABATEIbHOM 1A TEIbHOCTH;

. KOPPEKTHO M AapryMEHTHPOBAHHO OTCTaMBaTb CBOXO TOYKY 3pPEHUS, B JUCKYCCUU YMETh
YMeHHe 0CO3HaHHO MCIOJIB30BaTh PEYEBBIE CPEACTBA B COOTBETCTBHM C 3aJa4ell KOMMYHHUKALMH
JUI BBIP@)KEHUSI CBOUX UYBCTB, MBICIEH M NOTPEOHOCTEH JUIsl MIAaHUPOBAHUS U PEryJIALUU CBOEH
JESATEIbHOCTH; BJIAJCHUE YCTHOM M IMCBMEHHOW PEYbl0, MOHOJIOTMYECKOW KOHTEKCTHOM DPEYBIO.
OO0yuaromuiicsi CMOXKET:

. ONpEeIENATh 3a/1a4y KOMMYHHUKALIUU U B COOTBETCTBUU C HEH OTOUpATh PeUeBbIC CPE/ICTBA;

. OTOMpaTh W HCIIOJNB30BATh PEUEBBIC CPEJCTBA B IMPOIECCE KOMMYHUKAIUUA C JPYTUMU
JI0IbMHU (JIMAJIOT B Mape, B MAJIOM TpyMIe U T. 11.);

. NPEJICTaBIsITh B YCTHOM WM NUCHbMEHHONW (opMme pa3BepHYTHIN IIJIaH COOCTBEHHOU
NEeSTeIbHOCTH;

. coOroaaTh HOPMBI MYOJIMYHOM peyH, PETIAMEHT B MOHOJIOT€ U TUCKYCCHH B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4eii;

. BBICKA3bIBaTh U OOOCHOBBIBATh MHCHHE (CYXKICHHE) M 3alpaliuBaTh MHECHHE MMapTHEpa B
paMKax Juasnora;

. MPUHUMATH PEIICHUE B XO/I€ JHAJIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

. CO3/71aBaTh NMHCbMEHHBIE «KJIWIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCThI C HCIOJb30BaHUEM
HEO0OXOIMMBIX PEUYEBBIX CPEICTB;

. WCIIOJIb30BaTh BepOaJIbHbIE CpEeACTBa (CpelCTBAa JIOTUYECKOW CBSA3M) ISl BBIJIEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BHICTYILICHNUS,

. HCII0JIb30BaTh HeBepOaIbHbIC cpeacTsa W HAarJIsIHbIe MaTrepuabl,
MOATOTOBJICHHBIE/OTOOPAHHBIE MTOJI PYKOBOJCTBOM YUHUTEIIS;

. JiefaTh OLEHOYHBIM BBIBOJ O JOCTHMXKEHUHU 1M KOMMYHUKAIIMU HEMOCPEICTBEHHO TOCIE
3aBepIICHHs] KOMMYHUKAaTHUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO0.

12. dopmMupoBaHUE U Pa3BUTHE KOMIIETCHTHOCTH B 00JaCTH UCTIOIL30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (aanee — UKT). OOyuaromuiics cMOKeT:

. 1eJICHAPABICHHO UCKaTh M MCIIOIh30BaTh WH()POPMAIITMOHHBIE PECYPCHI, HEOOXOIUMBIE ISt
penieHust yueOHbIX U MPaKTUUECKUX 3a/1a4 ¢ momoinsto cpenacts UKT;

. BBIOHMpaTh, CTPOUTH M MCIOJIH30BaTh aJCKBATHYIO WHGOPMAIMOHHYIO MOJEIb JIIs TIepeadn

CBOHX MBICIEH CpeaAcTBaMu C€CTCCTBCHHLIX U (I)OpMaJIBHBIX SA3BIKOB B COOTBCTCTBUU C YCIIOBUAMU
KOMMYHHKAIIUU;

° BBIACIATH I/IH(1)OpMaI_II/IOHHBII\/’I ACIICKT 3a4a4u, OICPpHUPOBATb HJaHHBIMH, HCIOJIB30BATH
MOJCIIb pCHICHUS 3a/1a4H;
L4 HCIIOJIB30BATh KOMIIBIOTCPHBIC TEXHOJOTUH (BKJ’IIO‘IaSI BI)I60p aJICKBAaTHBIX 3aJaydc

MHCTPYMEHTAJIBHBIX ~ MPOTPaMMHO-alIIapaTHbIX  CPEACTB W CEPBUCOB)  JUIsl  pELIEHUs
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX YUeOHBIX 3a/1a4, B TOM YHCJIe: BbIYUCIEHHE, HAaTUCAHNE
IUCEM, COYMHEHUH, OKIIAa10B, pedepaToB, coO3AaHNE IPE3EHTALUN U p.;

o UCIOJIb30BaTh MH(OPMAIUIO C YYETOM 3THUYECKUX U IIPABOBBIX HOPM;

co3llaBaThb WMH(OPMAIMOHHBIE PECYpChl PAa3HOTO TUNA W JUISL Pa3HBIX ayAUTOpUH, cOOIOAaTh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia HHGOPMaIMOHHON 0€3011aCHOCTH.

IIpeameTHbIE pe3ybTaThI:

7 knace

Yd4eHuK HAYy4YHTCH:

. XUMHUYECKYIO0 CHMBOJIMKY: 3HAaK XUMHUYECKUX JIEMEHTOB, POPMYJIbI XUMUUYECKHX BEIIECTB;
. BAKHEUIIINE XUMUYECKHE ITOHATHUS: BEIIECTBO, XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEIIbHBIE ATOMHAs U MOJIEKYJISIPHAst MacChl;

. OMOJI0rMYecKoe 3HaYeHHE BOIbI, )KUPOB, OEJIKOB, 3(UPHBIX Macel, yIiIeBOI0B 1 BATAMHUHOB.
YMETB:

. Ha3bIBaTh: 3HAKU XUMHUYECKUX 2JIEMEHTOB, U3YYEHHBIE BEIIECTBA 10 «TPUBUAIIBHOW WIH

MEX1YHapOAHON HOMEHKIIATYpE;



. BBITIOJIHATh XUMUYECKUN IKCIIEPUMEHT 10 PACMO3HABAHUIO BAXKHEHIITUX HEOPTaHUYECKUX
(Kucnopos, BOJOPOI, YITIEKHUCIBIH ra3;

. BBIUUCIISATH: MaCCOBYIO JOJII0 XUMHUYECKOTO AJIEMEHTa 10 (hOpMYJie COSTMHEHNUS, MACCOBYIO
JIOJIFO paCTBOPEHHOTO BEUIECTBA B PACTBOPE, MACCOBYIO JIOJIFO IIPUMECEI;
. MIPOBOJIUTH CAMOCTOSATENBHBIN MOMCK XMMUYECKON MH(POPMAITUH C UCTIONIb30BaHUEM

Pa3IMYHBIX UCTOYHUKOB (Hay4YHO- MOMYJSPHBIX U3AaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); UCIoIb30BaTh KOMIBIOTEPHBIE TEXHOIOTUH /ISl 00pabOTKH U IIepeiadl XUMHUYECKON
nH(OpPMALIUY U ee MPEACTABICHUS B pa3InYHbIX (popmax

. HUCIIOJIB30BATh HpI/I06peTCHHBIe 3HAHUA U YMCHUSA B HpaKTH‘IGCKOﬁ JACATCIIbHOCTH 1
IIOBCEIHEBHOM JKU3HU JUISL:

. 00BSICHEHUS] XUMHUECKUX SBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

. 9KOJIOTMYECKH I'PAMOTHOTI'O TIOBEJICHUS B OKPY)KAIOILEH CPElie;

. MIPUTOTOBIICHHSI PACTBOPOB 33/IaHHON KOHILIEHTPAIUH B OBITY;

Y4YeHHUK NOJIYy4YUT BO3MOKHOCTD HAYYHUThCH:

. XapakTepU30BaTh BEUIECTBA II0 COCTaBYy, CTPOCHHUIO W CBOWCTBAM, YyCTAHABJIMBATh
IMPUYUHHO-CJIICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

. UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUSA JJIS SKOJOIMYECKHM TI'PAMOTHOrO IIOBEIECHUS B
OKpY’KaloIllel cpelie;

° 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

L4 0CO3HAaBaTh 3HAYCHUC TCOPCTHUYCCKUX 3HAHUH 110 XUMHHU JJIsA HpaKTH‘ICCKOﬁ JACATCIIbPHOCTHU
YEJI0BEKA;

8 knacc

Y4YeHUK HAy4YuTCH:

o pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MAacChl BELIECTB, IIOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJIIPHON TEOPHH;

® PaCKpLIBATh CMBICJI OCHOBHBIX XUMHNYCCKUX MMOHATHH «aToM», «MOJICKYJIay,

«XUMUYECKUHN QJIEMCHT», «IIPOCTOC BCIICCTBO», «CJIIOKHOEC BCHICCTBO», «BAJICHTHOCTLY,
XHUMHUYICCKas peaKusi», UCIIOJIb3Yyd 3HAKOBYIO CUCTEMY XUMHU,

. OTIPEIENIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSINHEHHUSIX;

. OIIpEeNIeNIATh TUIl XUMUYECKUX PEaKIIHii;

. BBISIBJISATh NPU3HAKH, CBUJETEIbCTBYIOIIME O MPOTEKAHUU XUMHUYECKOW pPEaKLUUu IpH
BBIITOJIHEHUHN XUMHNYCCKOI'O OIIbITA,

. COCTaBIIATH (POPMYIIbI OMHAPHBIX COEIMHEHUH;

. COCTABJISATh YPABHEHUS XUMUUECKUX PEAKIINI;

. co0roaTh mpaBuiia 6€30MacHOi paboThI P MPOBEIEHUH OIIBITOB;

. M0JIb30BaThCs JTaOOPATOPHBIM 000PYJOBAHUEM U MOCYI0M;

. BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

. BBIUUCIISATH MaCCOBYIO JOJTFO XUMHUYECKOTO dJIEMEHTa TI0 (hOpMYJie COCTMHECHNUS;

. BBIYHCIIATH KOJMYECTBO, 00BEM MIIM Maccy BEIIeCTBAa MO KOJIMYECTBY, 00bEMy, Macce
peareHToB WU MPOIYKTOB PEaKIiH;

® XapaKTECPU30BaTh q)HBI/I‘IeCKI/IC A XUMHUYECKHE CBOMCTBA IMPOCTBIX BEHICCTB: KUCIIOPOAa U
BOJIOPOIA;

. MoJIy4aTh, COOMpaTh KMUCIOPOA U BOJIOPO/;

. pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BENIECTBA: KHCIOPOI, BOIOPOI;

. pacKpbIBaTh CMBICI 3aKOHa ABOTAIPO;

. PacKpbIBaTh CMBICI OHATHH «TEIIOBOM 3 (EeKT peakum», «MOJISIPHBIA 00beM»;

i XapaKTepU30BaTh (PU3NUECKUE U XUMUIECKHUE CBOMCTBA BOJIBI;

. PacKpBIBaTh CMBICT ITOHATHS «PacTBOPY;

* BBIUUCIIATH MAaCCOBYIO JOJIO PACTBOPCHHOI'O BCIICCTBA B paCTBOPC;



. IIPUTOTOBIIATH PACTBOPHI C ONPEIAEICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILECTBA;

. Ha3bIBaTh COCMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

. XapakTepu3oBaTh (PU3MUECKHME UM XUMHYECKHE CBOMCTBA OCHOBHBIX  KJIaCCOB
HEOPraHUYECKHUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHMI, CONEH;

. ONpEeNEATh TPUHAIICKHOCTH BEIIECTB K OMPEACICHHOMY KJIacCy COCAMHEHUH;

. COCTaBJIATH (OPMYJIbI HEOPraHMUYECKUX COCTUHEHHUM U3yYEHHBIX KJIACCOB;

. MIPOBOJIUTH OIBITHI, IMOATBEPKIAIOIINE XHMHUYECKHE CBOMCTBA H3YYEHHBIX KJIacCOB
HEOPraHUYECKHUX BEILECTB;

. pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPHBI KUCJIOT M LIEJIOYEH 10 M3MEHEHHIO OKPAaCKH
WH]JIMKATOPa;

. XapaKTEepU30BaTh B3aUMOCBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCUHEHUN;

i packpsiBaTh cMbici [lepronnueckoro 3akona J[.M. Menzaeneena;

. OOBSICHATh (U3MUYECKUHA CMBICT aTOMHOTO (TOPSAKOBOIO) HOMEpa XHMHUYECKOTO
3JIEMEHTA, HOMEPOB TPYIIIBI U ITepruoJa B nepuoanyeckoit cucreme .M. Menneneesa;

. OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHSI CTPOCHHUS AaTOMOB, CBONCTB JJIEMEHTOB B
npezeiax MajiblX IEPUOIOB U TJIABHBIX MOATPYIII;

. XapaKTepu30BaTh XMUMHUYECKHE AJIEMEHTHI (OT BOAOpOJA IO KalbliMsg) HAa OCHOBE HX
MoJIOXKEeHU B nepuoanueckoi cucreme .M. MenaeneeBa n ocoOeHHOCTEN CTPOSHUS UX aTOMOB;

. COCTaBJISITh CXEMBbI CTPOEHHUS aTOMOB IMEPBHIX 20 3JEMEHTOB MEPHOIUYECKON CHUCTEMBI
J.1. Menneneena;

i PaCKpBIBATh CMBICIT MIOHATHI: «XUMUYECKAs CBI3bY, «AJIEKTPOOTPULIATETLHOCTY;

. XapakTepU30BaTh  3aBUCUMOCTh  (PU3WYECKUX  CBOMCTB  BEIIECTB  OT  THUIIA
KPUCTAJUIMYECKOUN pELIeTKH;

i OTPEIEIATh BUJl XUMHUYECKOU CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX ;

. n300pakaTh CXEMbl CTPOCHHUSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX Pa3HBIMU BHUIAAMH
XUMHUYECKUX CBA3EH;

d pacKpbhIBaTh  CMBICT  TIOHSATHH  «HMOH», «KATHOH», «AHUOH»,  «IJIEKTPOJIUTHDY,

CHEIJICKTPOIIUTBD», <«OQJICKTPOJIUTHYCCKAA AUCCOLUAIUA», «OKHUCIUTCIIb», «CTCICHL OKUCIICHUS
«BOCCTAaHOBHTCIIb», KOKHCIICHHC), KBOCCTAHOBJICHHC)),

® OIPEACIIATL CTCIICHDb OKUCJICHUA aTOMa 3JICMCHTA B COCIUHCHUH

Y4eHUK MOJyYUT BO3MOKHOCTH HAYUYHTHCH:

. BBIJIBUTaTh U MPOBEPATHh 3KCHEPUMEHTAIBHO TUIIOTE3bl O XUMHUUYECKHX CBOWCTBAaX BEIECTB
Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYIATh B XMMHUYECKHE PEAKIINH, O XapaKTepe
Y MPOAYKTAaxX Pa3InuHbIX XUMUYECKUX PEAKIINIA;

. XapakTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOWMCTBaM, YyCTaHaBJIMBAaTh
MPUYMHHO-CIIEACTBEHHBIE CBS3H MEXK]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

° IMPOrHO3UPOBATH CIIOCOOHOCTD BEIIECTBA IMPOABJIATH OKHUCIINTCJIBHBIC nIIn
BOCCTAHOBUTEJBHBIE CBOMCTBA C yUETOM CTEIEHEH OKUCIIEHUS 3JIEMEHTOB, BXOSIINX B €70 COCTaB;
° COCTAaBJIAATh YPAaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIUX IMOCICAOBATCIIbHOCTHU npeBpameHMﬁ
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIaCCOB,

. BBIJIBUTaTh M MPOBEPATh HKCIEPUMEHTAILHO THUIIOTE3bl O pE3ylbTaTaX BO3JCUCTBUS
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XMMUUYECKOHN peaKInu;

° HCII0JIb30BAaTh HpI/IO6peTeHHI)Ie 3HaHUA [JIA OSKOJOTHMYCCKU TI'PaMOTHOr'O IIOBCACHUA B
OKpY>Karolleu cpene;

. UCIIONIb30BaTh MPHOOPETEHHBIC KIFOUEBHIE KOMIETCHIIMU TPH BBIMOJTHEHUU MPOEKTOB U
y4e0HO-UCCIIeIOBATENFCKUX 3a/1a4 M0 W3YYECHUIO CBOMCTB, CIOCOOOB MOTYYESHHS U pacliO3HABAHUS
BELIECTB;

° 06’LGKTI/IBHO OLCHUBAThH I/IH(I)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;



o KPUTHYECKH OTHOCHUTBCS K IICEBIOHAy4yHOH MH(pOpMaluu, HETOOPOCOBECTHOW peKiaMe B
CpeAcTBax MaccoBOM MH(pOpMAIIHH;

L4 0CO3HaBaTh 3HAYCHUE TCOPETHUYCCKUX 3HAaHUM 110 XMMHH JIIA HpaKTquCKOﬁ JACATCIIBHOCTH
YCJI0BCKa,
L4 CO3aaBaTb MOJACIN U CXEMbI JIs1 PCIICHUA y‘-IC6HBIX M II0O3HAaBaTCJIBHBIX 3aJa4.II0OHNUMAaThb

HEO0OXOIMMOCTh COOJIOJICHUS TPEANUCAHNMA, MPEIaraéMbIX B WHCTPYKIUSAX IO HCIOJIH30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUH U JP.

9 KJacc

YdYeHUK HAYYUTCH:

. PACKpBIBATh CMBICIT TEOPHH JICKTPOITUTHICCKON TUCCOIUAINN;

N COCTABJIATh YPABHEHHUS JIEKTPOJIUTHUECKON TUCCOLMALIUM KUCIIOT, IIEI0YEH, CONEH;

. OOBSICHSITH CYITHOCTh IMPOIIECCa dMEKTPOTUTHICCKON AUCCOIUAIMN W PEaKIUi MOHHOTO
oOMeHa;

. COCTaBJISTh TOJHBIC U COKPAIIICHHBIC HOHHBIC YPABHECHUS PEAKITUN OOMCHA;

. OTPEIEATH BOBMOXXHOCTh MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;

. MIPOBOJIUTH PEAKIINH, TOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTAB PAa3IMYHBIX BEIICCTB;

. OTIPEJICIATh OKUCIUTENh K BOCCTAHOBHTEIIb,

. COCTaBJISITh YPABHEHMS OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA;

. Ha3bIBaTh ()aKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHYECKOU PEaKIINH;

. KJIacCCU(PUITUPOBATh XUMUUYECKHIE PEAKITUH 110 Pa3IUYHBIM IPHU3HAKAM;

. XapaKTEePU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJLJIOB;
. MPOBOJUTH OMNBITHl MO MOJTYYEHUIO, COOMPAHMIO M M3YUYCHUIO XUMHYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

. pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIIIEKUCIIBINA a3 U aMMHUAK;

. XapaKTEePU30BaTh B3aUMOCBSI3b MEXKTY COCTAaBOM, CTPOSHHUEM U CBONCTBAMH METAJIJIOB;

° Ha3bIBaTh OPTaHUYECKHE BEIIeCTBAa MO WX (opMyse: MeTaH, 3TaH, ITHIEH, METaHOII,

ATaHOJI, TJUIIEPHH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsI KUCJIOTA, CTEAPHUHOBAS KUCIIOTA, OJICHHOBAs
KHCJIOTA, TIIFOK03a;

. OLICHMBATh BIIMSIHUE XUMHUYECKOTO 3arps3HEHUs OKpYXKaroUlell cpeabl Ha OpraHu3M
YEJIOBEKa;

. TPaMOTHO OOpaIIaThCs C BEHIECTBAMU B IMMOBCETHEBHON KU3HU

. ONpeNensTh BO3MOXHOCTb IPOTEKAHMUS] PEAKIHUl HEKOTOPBIX  MpeICcTaBUTENEH

OpraHU4YCeCKUX BCHIECCTB C KUCIOPOAOM, BOOAOPOAOM, MCTAJTIAMH, OCHOBAHUAMH, I'dJIOTCHAMMU.

Y4yenuk MOJYYMT BO3SMOKHOCTD HAYYMTHCH:

° BBIZIBUT'aTh U MPOBCPATH IKCIICPUMCHTAJIIBHO TUIIOTE3bl O XUMHUUYCCKUX CBOMCTBaX BCIIICCTB
Ha OCHOBC UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIaTh B XUMHWYCCKUEC PCAKIIUH, O XapaKTEpE
" NPOAYKTAX pa3IMYHbIX XUMHUYCCKUX peaKuHﬁ;

o XapakTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHIO W CBOWCTBAM, YyCTAHABJIMBAaTh
[IPUYMHHO-CIIEACTBEHHBIEC CBA3U MEXKY JAHHBIMUA XapaKTEPUCTUKAMMU BEILECTBA;

o COCTABJISITh MOJIEKYJISIDHBIE W TOJHBIE HWOHHBIE YPAaBHEHUs II0 COKPALIEHHBIM HOHHBIM
YPaBHEHUSM;

o IIPOrHO3UPOBATh CIIOCOOHOCTb BEII[ECTBA IIPOSIBIIATH OKUCIUTENbHBIE WU
BOCCTAHOBUTEJILHBIE CBOMCTBA C YYETOM CTEIICHEN OKUCIICHUS JJIEMEHTOB, BXOAIINX B €I0 COCTaB;
o COCTABJISITh YPAaBHEHHs PEAKIMiIl, COOTBETCTBYIOLIMX ITOCJIEI0BATEILHOCTH IPEBPALICHUN
HEOPraHWYECKHUX BEIIECTB Pa3JINYHBIX KJIACCOB;

. BBIJIBUTaTh M IPOBEPATH HKCIIEPUMEHTAIBHO THUIIOTE3bl O PE3yJIbTaTaX BO3JCUCTBUSA

pa3nuYHbBIX (PaKTOPOB HA M3MEHEHUE CKOPOCTH XMMUYECKOI peaKInm;



° HUCIIOJIB30BATh HpHOGpeTeHHBIe S3HAHUSA JId SKOJOIrMYCCKHU TI'PaMOTHOTO IIOBCACHUA B
OKpY>KarolleH cpele;

J HCIIOJIb30BaTh MPHUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMHU IPHU BBIMOJIHEHUU IMPOEKTOB U
y4e0HO-UCCIIeIOBATENBCKUX 3a/1a4 M0 U3YUYEHUIO CBOMCTB, CHOCOOOB MOJIYYEHHs U paclio3HaBaHUS
BELIECTB;

J 00BEKTHUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMUYECKUX MPOIIeccax;

J KPUTHYECKH OTHOCHUTBCA K IICEBIAOHAay4HOH MHOpMainuu, HET0OpOCOBECTHOUN pekiiame B
CpeacTBax MaccoBOi MH(OPMALINK;

J OCO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUU MO XMUMHUH JJI MPAKTUUECKOU JIEATeTbHOCTH
YeNoBeKa;

J CO3/aBaTh MOJICIH M CXEMBI JUIsI PEIICHUS Y4eOHBIX U MO3HABATEIBHBIX 33]1a4; MOHUMATh

HEOOXOAUMOCTh COOJIIOJICHUS MPEANHCAHUH, MPEUIaraéMblX B MHCTPYKIHSAX MO HCIIOIb30BAHUIO
JIEKapCTB, CPECTB OBITOBON XUMUH U AP.

2. Copepxxanue y4yeOHOro mpeamera «Xumus» 7 kiaacce (34 yaca, 1 yac B Heeso), YMK
O.C. I'agpuessin (yueonuk O.C. I'aopuensin, U.I'. Ocrpoymos, A.H. Axsieounun; M: JIpoda.)
Pa3nen 1. «Xumus B neHTpe ectecTBo3HAHUM (12 41.)

XUMHS — 4acTh €CTECTBO3HAHMS. B3anMOOTHOIIEHHS YeIoBeKa U OKpy»Karomiero mupa. [Ipeamer
xumuun. Ousnueckue Tena u BemiectBa. CBoiicTBa BemiecTB. [IpumMenenne BeecTs Ha OCHOBE MX
cBoiicTB. HabumtoieHne Kkak OCHOBHOM METOJ MO3HAHUS OKPYKAIOIIET0 MUpa. Y CJIOBUS MPOBEICHUS
Habmoaenus. ['unoresa. Dxcriepument. Beioa. Ctpoenue mnamenu. Jlabopatopust u
obopynoBanue. Mozens, moaenupoBanre. OcoOEHHOCTH MOJICTTUPOBaHUS B reorpaduu, pusuke,
ounonorun. Moxenu B Onosiorun. Mymspku. Monenu B usuke. ['eorpaduieckre Moaemy.
XUMUYECKUE MOJIENU: TPeIMETHbIC (MOIEIN aTOMa, MOJIEKYJ, XHMHUUECKUX U MPOMBIIIICHHBIX
MIPOU3BOJICTB), 3HAKOBBIE, HII CHMBOJIbHBIE (CHMBOJIBI DJIEMEHTOB, (DOPMYJITBI BEMIECTB, YPABHEHUS
peakiuit). XUMAYECKUH d7IeMeHT. XuMudeckue 3Haku. Mix 0603HaueHue, mporu3HOIICHHE.
Xumnyeckue Gopmyisl BemecTs. [IpocTrie u cinoxHble BeniecTBa. MHAeKCh U KOG (OULIMEHTHI.
KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA. Y HUBEPCAIBHBIA XapaKTep MOJI0KEHUI
MOJIEKYJISIPHO-KUHETHUECKOH Teopuu. [IoHITHS «aTOM», «MoJeKynay, «uoH». CTpoeHue BellecTBa.
Kpucrannunueckoe cocrosiHue BemecTsa. Kpucrammueckne peleTky TBEPbIX BELIECTB.
Huddysus. Bpoynockoe nBmkeHue. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYIISIPHOTO CTPOCHUSI.
ITonsaTue 06 arperaTHOM COCTOSIHUM BelecTBa. Du3nueckue 1 XUMUYECKHE SIBICHUS.
I"a3000pa3Hble, KHUIKKUE U TBEp/IbIe BeliecTBa. AMop¢HbIe BemecTBa. CTpoeHue 3eMiu: 1po,
MaHTHs, Kopa. JIutocdepa. Munepaibl u ropHble mopoabl. MarmaTuyeckre u ocagoyHble
(HeopraHW4eckHe U OpraHMYecKue, B TOM YHCIIE U TOPIOYHe) MOPOabl. XUMHUECKUI COCTaB KUBOU
KJIETKU: HeopraHuueckre (BoJa 1 MUHEPAJIbHbIE COJIM) U OpraHnyeckue (OenKu, )KUpbl, yriieBOIbl,
BUTaMMHBI) BemiecTBa. buonornyeckas posnb Bojbl B xkHBoH KieTke. @oTocunres. Xiopoduu.
buonoruueckoe 3nHaueHue KUpPoB, OEIKOB, 3PUPHBIX Maces, YIJIEBOJ0B U BUTAMUHOB IS
XKHU3HEJEATEIILHOCTH Oprann3MoB. KauecTBeHHbIe peakiiuu. Pacio3HaBaHKEe BEHIECTB € TOMOLIBIO
Ka4EeCTBEHHBIX peaKklnii. AHATUTUYECKUI curHai. OnpenensieMoe BEMECTBO U PEAKTUB Ha HETO.
JdemoHcTpanum:

1. Komnekuus pazauuHbIX TpeaMeToB Uitk ¢poTorpaduil NpeMeToB U3 aTlOMUHUS IS
WJUTIOCTPALUK UJIEU «CBONCTBA — IPUMEHEHHUED.

2. VY4eOHoe 060py0BaHKE, UCTIOIB3YEMOE Ha YpOKax (hU3UKH, OMOJIOTHH, reorpa@uu u
XUMUHU.

3. ['eorpaduueckue moaenu (rnodyc, kapra). buonorndeckrue Moaenu (MyJsKH OPTaHOB U
CHCTEM OpraHOB PAaCTEHMM, )KUBOTHBIX U 4eI0BeKa). PU3NYECKUE U XUMUYECKUE MOJEIIN aTOMOB,
MOJIEKYJT BEILIECTB M KPUCTATUINYECKUX PEIIETOK.

4. OOBeMHbIE U MIAPOCTEPKHEBBIE MOJIENIN BOJIBI, YIIIEKUCIOI0 U CEPHUCTOTO Ta30B, METaHA.
5. OO0pa3ibl TBEPBIX BEIIECTB KPUCTAITNYECKOTO CTPOEHUS. Moenu KpUCTaUIMYECKUX
PELIETOK.



6. Boga B Tpex arperatHpix cOCTOSIHUSX. KOIIEKIUs KPUCTAIUTMYECKUX U aMOP(HBIX BEIIECTB
W U3IEINAN U3 HUX.

1. Konnexmust Munepanos (Ja3ypur, KOPyHI, XalIbKOIUPUT, (DIFOOPHT, TAJINT).

8. Komnekuust ropHbsIx opoJ (TpaHuT, pa3inyHbie GOpMbI KaJIbLIUTa — MEJ, Mpamop,
W3BECTHSIK).

9. Komnekuus roprounx nckornaeMbix (HeTh, KAMEHHBIN yToJib, CJIAHIIBI, TOPD).

JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI

Hayunoe nabmtonenue u ero onvcanue. M3ydenue cTpoeHus miaMeHu.
CrniuproBast SKCTpakLus XJ0poduiia U3 3eJeHbIX JIUCTHEB PACTCHUH.
«[lepenuBanue» yriieKMCIOro raza B CTakaH Ha ypaBHOBELICHHBIX BECAX.
KauecTBeHHas peakiius Ha KUCIOPOL.

KauecTBenHas peakuys Ha yrieKUCIIbIA Ias3.

ko E

JlaGopaTopHble padoThI:

1. Pacnpoctpanenue 3amnaxa 0/1€K0JIOHA, JyXOB MJIM J1€30/10paHTa Kak mpouecc Auddysuu.
2. Habnronenne OpoyHOBCKOTO ABMIKEHUS YaCTUYEK YSPHOM TYIIH MOJT MEKPOCKOIIOM.
3. Huddys3us nepManranara Kanus B )KeJIaTHHE.

4. Obnapy>xeHue 3QpUpHBIX Macell B alleJIbCHHOBOM KOPOUKE.

S. W3yuenue rpaHuTa ¢ MOMOLIbIO YBEJIIMUUTEIBHOTO CTEKIIA.

6. Omnpenenenne coaep kaHus BOJBI B PACTCHUU.

7. OOHapy)xeHue Maciia B CEeMEHax I10JICOJTHEUHUKA U IPELIKOro opexa.

8. OObHapy>keHue KpaxMaia B IIEHUYHON MYKE.

9. B3aumoneiicTBre ackopOMHOBOW KUCIOTHI ¢ Hos1oM (ompenesienue Buramuaa C B
Pa3IUYHbIX COKaX).

10.  IIponyBaHue BbLABIXa€MOIO BO3/1yXa Y€pe3 U3BECTKOBYIO BOAY.

11.  OGHapyeHHEe U3BECTKOBOM BOJIbI CPEIN PA3TUYHBIX BEILECTB.

IIpakTnueckue padorsi:

1. 3HaKOMCTBO € JJabopaTOpHBIM 000pyoBaHHeM. [IpaBuia TeXHUKH 0€30MacCHOCTH.
2. HabGmronenue 3a ropsieii cBeuoil. Y CTpoicTBO U paboTa CIIMPTOBKH.

Paznen 2. Marematuka B xumuu (10 u)

OTHocuTeNnbHAs aTOMHAs Macca 3J1eMeHTa. MonekynsapHas Macca. OnpeeneHre OTHOCUTENbHOM
aTOMHOW MacChl XUMHUYECKHX dJIeMeHToB 110 Taonwmie JI. 1. MenneneeBa. Haxoxnenue
OTHOCHUTENILHOW MOJIEKYJISIPHON Macchl Mo (hopMylie BEellecTBa Kak CyMMbI OTHOCHTEIBHBIX
aTOMHBIX Macc, COCTABJIAIOIINX BEIIECTBO XUMUYECKUX 31eMEeHTOB. [loHsTHE O MaccoBoi JoJ1e
XMUMHYECKOro 371eMeHTa (W) B CJIO’)KHOM BEIIECTBE U €€ pacueT 1o Gpopmylie BelecTna.
Haxoxnaenue (opmyIibl BelecTBa o 3HaU€HUSIM MacCOBBIX J10JIeH 00pa3yIoIuX €ro 3J1€MEHTOB
(mms iByx4dacoBOro u3y4deHus kypca). Yucteie BemectBa. Cmecu. ['eTeporeHHble 1 TOMOTE€HHBIE
cmecH. ['a3000pa3uble (BO31yX, IPUPOIHBIN ra3), Kuakue (HeQThb), TBEpble cMecH (TOpHBIE
MOPO/Ibl, KyJMHAPHBIE CMECH U CHHTETHYECKUE MOIOIIKE cpesicTBa). OnpeneneHue 00beMHOM 10711
raza (¢) B cmecu. CoctaB aTMoc(hepHOro Bo3ryxa U NpupoJHoro ra3a. Pacuer oobema oiu rasa B
cMmecH 1o ero oobemy u HaobopoT. [Tonsarue o I[TJIK. MaccoBas noms BemiectBa (W) B pacTBOpe.
Konuentpanus. PactBoputens u pacTBOpeHHOE BelecTBO. PacueT Macchl pacTBOPEHHOTO
BELIECTBA [10 Macce pacTBOpPa U MacCOBOM J10JI€ paCTBOPEHHOTO BelecTBa. [loHsATHE 0 UnCTOM
BeIleCTBE U MpuMecu. MaccoBas 1o npuMecu (W) B 00pasiie ucxoiHoro BemiectBa. OCHOBHOE
BELIECTBO. PacueT Macchl OCHOBHOT'O BEIIECTBA 10 MACCE BEIIECTBA, COJEPKALIETO OIPENEICHHYIO
MacCOBYIO JJOJIIO IIPUMECEH.

JdemoHcTpanum:

1. Komneknus pa3nyHbIX BUIOB MpaMopa 1 U3J1eJINi U3 HETO.
2 CMech peuHOro U caxapHOTo Iecka U UX pa3JIeIeHHUE.

3. Konnexkuust HepTH 11 HEPTETPOTYKTOB.

4 Komneknust OBITOBBIX CMECEH.



o. Jlnarpamma coctaBa aTMOC(EpHOTO BO3AyXa.
6. JnarpamMma coctaBa IPUPOIAHOIO rasa.
1. Komnexuus «Munepaisl 1 TOPHBIE TOPOIBI».

IIpakTHyeckne padboThl
1. [IpuroTtoBneHue pacTBopa C 3a1aHHOI MaccOBOM J10JIel paCTBOPEHHOTO BEIIECTRA.

Pasznen 3. SABienus, npoucxoasimme ¢ Bemecrsamu (9 1)

CriocoObI pa3aeneHus cMeceil M 04nCcTKa BemecTB. HekoTopeie mpocTeiime crioco0bl pa3ieieHus
CMeceii: MpOoCceuBaHue, Pa3IeICHHE CMECel TIOPOILIKOB XKeJle3a U Cepbl, OTCTANBaHKE, JeKaHTaIIHs,
HEHTPU(PYTUPOBAHNUE, pa3AeICHUE C OMOIIBIO IEIUTEIbHOW BOPOHKH, (PMIIBTPOBAHHE.
dunprpoBanue B 1abopaTopuu, ObITY U Ha pou3BocTBe. [lonsTe o punbTpare. Ancopouus.
[Tonsatue 06 agcopOuyu U agcopdbeHTax. AKTUBUPOBAHHBIN YroJIb KaK BaKHEHIIINI aficCOPOCHT.
VYerpoiictBo nmpoTtuBorasza. Croco0b! 0UNCTKH BOABL. JIucTHinisnus (meperonka) Kak mporecc
BBIJICJICHUS BEILIECTBA U3 KHUIKOH cMecH. JlucTHipoBanHas Boja 1 00J1aCTH €€ IPUMEHEHHUS.
Kpucramm3anus wim BeimapuBanue. Kpucrannmsanus v BellapuBaHue B 1a00paTOpUn
(xpucTamm3aropsl U GpaphopoBbIe YAIIKH IS BRITapuBaHus) u pupoje. [leperonka nedru.
Hedrenpoaykrsl. @pakunoHHasi NEPETOHKA )KUAKOTO BO3AyXa. XMMUYECKUE PEAKIINHU KaK MPOIIEeCcC
MIpEBpaIlEeHHs] OJTHUX BEUIECTB B IPYTrHe. Y CIIOBUS MTPOTEKAHUS U TPEKPALICHUS XUMUYECKIX
peakuuii. ConpukocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Katanuzarop. UHrudutop.
VYnpasieHue peakusamMu ropeHust. [[pu3Haku XuMHUYECKUX peakiuii: I3MEHEHHUE 1IBETa,
o0pa3oBaHue 0Ca/IKa, PACTBOPEHHE ITOJIyYEHHOTO OCaJIKa, BBIJICICHHE Ta3a, OSBJICHUE 3a1laxa,
BBIJICJICHUE WJIH TTOTJIOMICHUE TEIUIOTHI.

JdeMmoHcTpamun

1. PecnimparopHslie Macku U MapJeBbIe TIOBA3KU.

2. [IpoTuBoras u ero ycrpoucrBo.

3. Komnexnus «Hedts n HehTenpoayKTs».

JIeMOHCTPALIMOHHBbIE IKCIIEPUMEHTHI

1. Paszgenenue cMecH MOPOIIKA CEPBI U JKETIE3HBIX ONMUIIOK.

2. Pasznenenne cmecu nmopouka cepbl ¥ MecKa.

3. Pasznenennie cMecu BOJBI M pAaCTUTEIBLHOIO Macja ¢ IIOMOLIBbIO IEIUTEINBHOW BOPOHKHU.
4, [Tonyyenne AUCTHUILTMPOBAHHOM BOJIBI C IIOMOIIBIO JJAOOPATOPHON YCTAaHOBKH JJIS
MIEPETOHKH KUIKOCTEH.

o. Pa3znenenue cMecu nepMaHrasara u AMXpomMata Kajiaus CliocoOOM KpUCTaJTU3alUu.

6. B3aumoeicTBue KeIe3HbIX ONUIIOK U MOPOIIIKA CEPBI IPU HarPEBAHUH.

1. [Tonyyenue yriaekucioro raza B3auMoICMCTBUEM MpaMopa ¢ KHUCIOTOM U 0OHapyKEHUE €To
C TIOMOIIBIO U3BECTKOBOU BOJIBI.

8. Karanutuueckoe pasnokeHue nepokcua BoJopo/a (KaTain3arop — AMOKCH] MapraHiia
(V).

9. ObHapy>keHue pacTBOpa IIeI0UX ¢ TOMOIIbIO HHIUKATOPA.

10. B3aumopeiicTBue pacTBopa NepMaHraHara Kajaus U pacTBOpa AMXpOoMara Kalus ¢
pacTBOpOM CyJib(pUTa HATPHUSL.

11. B3aumoneiicTBue pacTBOpa nepMaHraHarta Kajausi ¢ aCKOpOMHOBOW KHCIOTOH.

12. B3anmoaeiicTBre Xjiopuaa Kene3a ¢ JKeITOH KPOBSHON COJIbIO U THIPOKCHIOM HATpPHSI.
13. Bsaumopeiicteue ruapokcuna xenesa (I11) ¢ pactBopom constHON KHCIOTBI.

JlabopaTopHblie padoThI:
1. AncopOuust KyKypy3HbIMU HaJIOUKaMH 11apoB Maxy4HX BELIECTB.
2. N3ydeHne ycTpoiicTBa 3aKUTAJIKU U IJIAMEHH.

IIpakTnyeckue padorsI:
1. BripamuBanye KpUcTaaioB COMH (IOMAITHUN YKCIIEPUMEHT).
2. OuncTka NOBapeHHOM COJIH.



3. N3yuenue npoiiecca KOppo3uu xKejesa.

Pazaen 4. Pacckasbl mo xumum (3 4)

Brrparomuecs pycckue yueHble-XxUMHUKU. VcTopHst XuMU4ecKuX BEIECTB (OTKPBITUE, ITOIYYEHUE U
3HaveHue). 3yueHne XuMHUYEeCKUX PEeaKIui.

8 kuacc (68 yacos, 2 yaca B Henenw) YMK O.C. I'aopueasin (yueonuk O.C.
I'abpuensin, U.I'. Octpoymos, C.A. Caankos; M:, Ilpocsemenne, 2021r.)

HavanbHble NOHATHS U 3aKOHBI XUMuM (20 )

Tena u BemectBa. CBolicTBa BemecTB. Pollb XMMUU B JKM3HM COBPEMEHHOIO OOIECTBA.
OTtHoleHne 001ecTBa K XUMHH: XeMO(HIus 1 XxeMopoOusl.

Meroasl wu3ydyeHuss xumuM. HaOmronenue. DkcrnepuMeHnT. MonenupoBanue. Mopenu
MaTepUaIbHbIE, 3HAKOBBIE U CUMBOJIbHBIE.

l'azpr. XKunkoctu. Teepable BemiecTBa. B3auMHble mepexoapl MEXAY arperarHbIMU
COCTOSIHUSIMU: BO3TOHKA, JIeCyOIuMaIus, KOHJIEH A, UCIIapeHHEe, KpUCTAIIIN3allus, TUIaBJICHUE.

®uznueckue sBieHud. YucThie BelecTBa U cMecH. ['oMoreHHsle u rereporeHHsle cmecu. Cmecu
razoo0OpasHble, XuIkue U TBepasie. CrocoObl pa3feneHusi CMecel: NEeperoHkKa, OTCTauBaHHE,
¢buIbTpoBaHUE, KpUCTAILTU3ALUA. XpomaTorpadus.

XUMUYECKUE 3IEMEHTbl. ATOMBI U MOJIEKYJbl. IIpocThie U ClIOKHBIE BElleCTBA. AJIOTPOIUS.
OCHOBHBIE TIOJIO)KEHUSI aTOMHO-MOJIEKYJIsipHOro yueHus. Monbl. BemiectBa MOJEKyIsIpHOrO H
HEMOJIEKYJISIPHOTO CTPOEHHUS.

3Haku (cUMBOJNBI) xuMHUeckux sjemeHToB. [IXD J[.U. MengeneeBa. Ilepronasl u TpymIb.
I'maBHas u nobouHas noarpymnmnsl. OTHOCUTENbHAS ATOMHAsl Macca.

Xumudeckue (opmynsl. MHaekcsl u koddduumentsl. OTHOCUTENbHAS MOJEKYIspHas Macca.
MaccoBast 1011 XMMHUYECKOI'0 3JIEMEHTa B COEIMHEHUU.

BanentHocts. CtrpykrypHble ¢opmynbl. [locTosHHas W TnepeMeHHas BaJeHTHOCTb. 3aKOH
MTOCTOSIHCTBA COCTAaBa BEILECTB.

XuMHUecKue peakuuu. PeareHTbl W NpOAyKThl peaknuu. [Ipu3HaKM XMMHYECKMX pEaKIu.
VYcnoBus ux nporekanus. Peakunn ropenus. OK30TEpPMUYECKUE U SHIOTEPMHUUECKNE PEAKIIUH.

3aKOH COXpaHEHMs MACChl BEIIECTB. XMMHUECKUE YPAaBHEHUS.

Knaccudukanus XUMUYECKHX peakluid MO COCTaBy M YHCIY PEareHTOB U MPOJIYKTOB. THIIbI
XUMHUYECKUX peakluii. Peakuny coennHenus, pazaokeHus, 3aMmenienns u ooMena. Katanuzarops! u
KaTaJlus.

IIpakTnyeckue padorsi:

[IpaBuna TexHUWKH O€30MACHOCTH M HEKOTOpbIE BHJBI pabOT B XHMMHYECKOHW abopaTopuu
(xabuHeTe XUMHH).

Habmonienue 3a ropsimieii cBe4Oi.

AHan3 MOYBBHI.

BakHeiilmue mnpeacTaBuTeJ M HeOpraHm4veckux BemiecTB. KoindyecTBeHHbIe OTHOLICHUSI B
xumuu (17 4)

CocraB Bo3ayxa. O0beMHas 071 KOMIIOHEHTA.

Kucnopon. Ozon. Ilomydenume xucmopoma. CoOupaHue W pacmo3HaBaHUE KHUCIOpPOJa.
Xumuueckue cBoiictsa kuciaopoaa. Ilpumenenune kuciopona. Kpyrosopot kucinopozaa B Ipupoze.

Oxcunpl. Ha3Banus, cocraBnenue ¢opmyn mno Ha3BaHusM. [IpeacraBuTenu OKCHAOB: BOJA,
YIJIEKHUCIIBIN Ta3, HeTalleHas 3BeCTb.

Bogopon B mpupone. ®dusznueckue M XMMHUYECKHE CBOWCTBA BOJOPOJAA, €ro IMOJIy4YEHHE U
IIPUMEHEHHUE.

Kucnotel, ux cocraB u knaccudukanus. Uanukaroper. Tabmuma pactBopumoctu. CepHas u
COJISIHASI KUCJIOTHI, UX CBOWCTBA U IPUMEHEHHUE.

Comm, ux cocraB M Has3BaHuA. PacTBopuMoOCTh coseil B Boje. lIpencraBurenu cosei: Xaopua
HaTpusi, KapOoHaT HaTpus, pocdar KaabLUUs.

[Tocrosnnas Asoraapo. KommuectBo BemectBa. Monbs. Monsippas wmacca. Pacuetsl ¢
HCIIOIb30BAaHUEM MOHATUN «KOJIMYECTBO BEILIECTBAY, «MOJISIPHASI MACCay», «IIOCTOsTHHAsE ABOTaApO».



3akoH ABorazpo. MomnsipHbIif 00beM ra3000pa3HbIX BELIECTB.

I'mapocdepa. KpyroBopor Boapl B mpupoae. Pu3nMYecKne W XUMHYECKHE CBOWCTBA BOJBI:
B3aUMOJICHCTBUE C OKCUAAMMU.

OcHoBaHus, Ux coctaB. PacTBOpUMOCTh OCHOBaHUU B BoJie. MIHAMKATOpHI B IIEIOYHOU Cpele.
[IpencraBuTenu mienoven: rUAPOKCUIBI HATPUS, KAJINS U KAJIbLUS.

PactBopuMocTs 1 pactBOpeHHOE BemecTBo. PactBopel. PacTBopenue. I'napatsl. MaccoBast goss
pacTBOpEHHOro BellecTBa. PacyeTsl, CBA3aHHBIE C HCIOJB30BAHMEM IIOHATHS «MaccoBas J0JIs
PacTBOPEHHOT'O BEIIECTBAY.

IIpakTH4eckne padoThI:

[Tonyuenue, cobupanue U pacro3HaBaHUE KUCIOPOa.

[Tonyyenue, cobupanue U pacro3HaBaHHE BOJOPOJIA.

[IpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBOM J10J1€il paCTBOPEHHOTO BELIECTBA.

OcHOBHBIE KJIACCHI HEOPraHudecKux coequnenui (10 u)

OO6o06mieHne cBeneHU 00 OKCHAAX, WX KIACCH(PHUKAIMU, HA3BaHHUSIX M CBOMCTBax. CIOCOOBI
MOJIyYEHUSI OKCUJIOB.

OcHoBaHus, HMX KiIaccU(pUKalMs, Ha3BaHUS W CBOMCTBA. B3aumojeilcTBue C KHUCIOTamu,
KHCIIOTHBIMHU OKCHJIaMU U COJIsIMU. PaznoskeHue HepacTBOpUMBIX ocHOBaHHM. CIocoObI MOTyYeHUs
OCHOBaHMM.

Kucnotel, ux kmaccupukanus u HazBaHug. OOImMe XUMHYECKHE CBONCTBA KHUCIOT.
B3auMozeiicTBue KHCIOT C MeTalaMd. OJIEKTPOXMMHUYECKUN DS HANpsHKEHUH METasuIoB.
B3aumMopeiicTBue KUCIOT € OKCHJAMHM METauioB. B3aummonelcTBUE KHUCIOT C OCHOBaHUSIMU —
peakuuss HelTpanuzauuu. B3aumoneiictBue kucinor ¢ coyssMu. IlomyueHue OeCKHCIOPOAHBIX U
KHCJIOPOJICOACPKAIIUX KUCIOT.

Comm, ux knaccudukanus U CBOMCTBA. B3ammoneicTBue coseil ¢ MeTamiamu, 0COOEHHOCTH
3TUX peakiui. BzanmoaencTBue colieil ¢ ConsiMHu.

l'enetnueckue psapl Metamia M HemeTawia. ['eHeTMueckas CBSI3b MEXIy KiaccaMu
HEOPraHWYECKUX BEILECTB.

IIpakTnyeckue padoTsI:

Pemenne »skcnepuMeHTAIBHBIX 3amad 10 TeMme «(OCHOBHBIE KIJIACCHI HEOPTaHWYECKUX
COEIUHEHUIN».

IMepuoauyeckuii 3aK0H ¥ MEPUOAMYECKAS CHCTEeMA XUMUYeCKUX dJjiemenToB /..
MenpeneeBa. Ctpoenue atoma. (9 1)

EcrecTBeHHBIE CEMENCTBA XMMUYECKUX AJIEMEHTOB: €JIOYHBIE M IIEITOYHO3EMENIbHBIE METAILIBI,
rajloreHbl, UHEePTHBIE Ta3bl. AMPOoTepHOCTh. AMBOTEpHBIE OKCUABI U TUAPOKCUBI. KoMIuiekcHbIe
COJIN.

[lepuoanueckuii 3akon u [ICXD.

ATOMBI Kak (opMa CyIIeCTBOBAHUSI XUMHYECKOTO AeMeHTa. OCHOBHBIE CBEACHHUS O CTPOSHUU
atoMoB. OnbiTel Pesepdopa. [lnanetapHas Moienb CTPOCHHS aToMa.

CocraB aTOMHBIX A1€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS ATOMHAs Macca.

Mukpomup. DnekTpoHbl. CTpOEHHUE AIIEKTPOHHBIX YPOBHEH aTOMOB XMMHUUYECKHUX 3JIEMEHTOB 1 —
20. ITonsiTue 0 3aBEpIIEHHOM AJIEKTPOHHOM YpoBHE. M30TOMBI.

XapakTepucTuKa 3JIEeMEHTa-MeTajlla U 3JIEMEHTa-HeMeTasula 1o ux nojoxenuto B [ICXD.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (9 1)

WNonnast xumuueckas cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMU METaUIOB M HeMeTaluioB. CXeMbl
o0Opa3oBaHMs HOHHOU CBs3U. IOHHBIE KPUCTAIIIMUECKHUE PEILIETKH.

KoBanenTtHass Xxumuueckas CBS3b. OIJEKTPOHHbIE W CTPYKTypHbIe (opmynbl. [loHsTHE O
BasieHTHOCTH. KoBanmeHnTHas HemomsipHasi cBsi3b. Cxembl oOpazoBanus KHC. Monekymnspabie u
ATOMHbBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DIIeTPOOTPUIATENBHOCTh. P anekTpooTpuuarebHOCTH. KoBaneHTHas mnoJisipHas CBS3b.
Jumnoinb. Cxemsl o6pazoBanus KIIC.

Meramnueckass XUMHYECKasi CBSI3b M METAJUIMYECKas KpUcTauiMueckas pemertka. CBoiicTBa
BEILIECTB C 3TUM THUIIOM PELIETOK.



Crenenp okucineHus. CpaBHEHHE CTENEHUM OKHCIEHUS M BajleHTHOcTH. llpaBuna pacuera
CTEINEHHU OKUCIIEHUS 10 GOopMyJiaM XUMUYECKUX COCTUHEHUH.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OmnpeneseHne CTElneHed OKHUCIEHUS Ul
3JIEMEHTOB, OOpa3yIOIIMX BelIeCTBAa pa3HbIX KiaccoB. Peakunum uonHoro obmena u OBP.
OxucnauTens U BOCCTAHOBUTENb, OKHMCIIEHHWE U BoccTraHoBieHue. CocraBieHue ypaBHeHuii OBP
METOJOM 3JIEKTPOHHOI 0 OasiaHca.

PesepBHoe Bpems 3 4.

9 knacc (68 yacos, 2 yaca B Hepenw) YMK O.C. I'aGpuedisin

IMepuoauyeckuii 3aK0H ¥ NepUOAUYECKas CUCTeMa XUMHYecKHuX djieMeHTOB /.. MenaeneeBa
54.

[lepuoanueckas cucremMa xumuueckux 3eMenToB J.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB aTOMOB XHMMHYECKHMX »JJIEMCHTOB M WX COCIWHCHHH HAa OCHOBE IIOJIOKCHHSA B
nepuoanyeckoit cucreme .M. MenzaeneeBa u CTpoeHHs aTOMa.

MeTtauibl 1 UX coequHenus 18 u.

Ilonoosicenue memannog 6 nepuooudeckol cucmeme xumudeckux snemenmos [I.U. Menoeneesa.
Memannvl 6 npupoode u obuwue cnocobwt ux nonyyenus. Oowue usuyeckue ceoUCMEA MEMALLOS.
OO0mue XMMHUYECKHME CBOMCTBA METAJUIOB: pEaklMM C HEMeTaUlaMH, KHCIOTaMH, COJISIMHU.
Dnekmpoxumuueckuil psao HanpsxceHui memannog. lllenodnple MeTauibl M WX COEIWHEHHS.
[lenoyHo3eMeNnbHbIE METAUIbl U WX COCAUHEHHS. ANIOMUHUNA. AMGOTEpHOCTH OKCHIA U
rugpokcuaa amoMuHus. JKemezo. CoeTMHEHUS JKeje3a W WX CBOMCTBA: OKCHJIBI, TUIPOKCUIBI U
conu xene3a (11 u I11).

Hemeramasl |V — VII rpynn u ux coenunenus 27 4.

[TonoxxeHne HeMeTaJIOB B MEPUOANYECKON cucTeMe Xumuueckux snemeHtoB [I.M. Menneneesa.
O6mume cpoiictBa HemeTauioB. Kucsopoa. Boanopon

Kucnopoa — xuMudeckuit sneMeHT U mpoctoe BemecTBo. O3on. Cocmas 6o30yxa. duznyeckue u
XUMHUYECKHE CBOMCTBA Kuciopoaa. IlomydueHue u mpumeHeHue Kuciopona. lennosoii s¢hghexm
xumuueckux peaxyuii. Ilonamue 06 3x30- u SHOOMepMudeckux peaxkyusx. Bogopoa — XuMUuecKui
JJIEMEHT WM IpocTOoe BemecTBo. du3myeckne M XHMHUYECKHE CBOWMcTBa Boxopona. [lomydeHwne
Bojoposia B saboparopuu. llonyuenue 6o0opoda 6 npomviunenHocmu. llpumenenue odopoda.
KadectBenHbie peakini Ha ra3000pa3HbIe BeliecTBa (KUCIOPOI, BOAOPOI).

l'anorensl: ¢usndyeckue MU XuMmHueckue cBoicTBa. COEIUHEHHs TaJloTeHOB: XJOPOBOIOPO/,
XJIOPOBOZOPOAHAsT KHcIoTa u ee comu. Cepa: ¢pusndeckne u XuMuideckue cBoiicrsa. CoemuHeHHs
Cephl: CEPOBOIOPOI, CYIb(H b, OKCUABI cepbl. CepHasi, ceprucmasn u cepo8ooopoOHas KUCIOmbl U
WX CcOoiu. A30T: (pU3MYEeCKHe M XMMHUYECKHE CBOMCTBA. A30THas KucioTa U ee conu. Docdop:
¢usudeckre u xuMuueckue cBoiictBa. Coemunenus docdopa: oxcun ¢docdopa (V),
opTodochopHas KUCIOTa U €€ CONU. YTIIepo: PU3ndeckrue U XUMHUUECKUe CBONCTBA. Antomponus
yenepooa: aimas, epagum, kapouH, gyirepenvt. Coenunenus yriepoza: okcuanl yriaepoga (I 1) u
(IV), yronpHas kucinoTa u ee conu. Kpemnuii u e2o coeounenus.

IlepBoHaya/bHBbIE CBeleHUs 00 OpraHuvyeckux Bemecrsax 10 4.

[lepBoHayabHBIE CBEJEHHUS O CTPOCHMU OpPraHUYECKMX BEIIECTB. YTJIEBOAOPOABI: METaH, JTaH,
STUJCH. Mcmounuku yeneeo0opooos: Npupoowwil 2as, He@mob, yeors. Kuciopoacoaepxamime
COEJMHEHUS: CIHMPTHI (METaHOJ], TaHOJ, TJIMIEpUH), KapOOHOBbIE KHMCIOTHI (YKCYCHas KHCIOTA,
AMHHOYKCYCHasI KHCIIOTa, CTEAPHHOBAS U OJICMHOBAsI KHCJIOTHI). BHOJOTHYECKH Ba)KHBIE BEIIECTBA:
KHPBI, TII0K03a, OeNKU. Xumuueckoe 3azpsa3HeHue oKpyicarowel cpeovl U e20 nocie0Cmeus.

Tunsl pacyeTHbIX 3a1a4:
1. Beruucnenre MaccoBoi JOIM XMMHUYECKOTO 3JIEMEHTA 110 (OPMYJIe COEUHEHUS.
Yemanoenenue npocmeriwieti hopmynvi seujecmea no Macco8blM O0NAM XUMULECKUX DNIEMEHIO8.



2. Brerurcnenuss mo XMMHUYECKUM YpPaBHEHUSM KOJIMYECTBA, 0O0BEMa, MAacChl BEIIECTBA IIO
KOJMYECTBY, 00bEMY, MacCe pEareHTOB WIH MPOIYKTOB PEAKIUH.
3. Pacuer MaccoBoO# 10JI1 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI NPAKTHYECKUX PAdOT:

1. Pemienue sxcnepuMeHTaIbHBIX 3a/1a4 110 TeMe «MeTauibl M X COeTUHEHUS.

2. Kauecmeenmuvie peakyuu Ha UOHbL 8 pACMEODE.

3. Tlony4yeHue KUCIOpOJIa U U3YUYEHHUE E€r0 CBOMCTB.

4. TlonyueHnue BOJOpOAA U U3YUYEHUE €0 CBOMCTB.

5. Ilonyuenue ammuara u uzyveHnue e2o C8OUCMS.

6. Ilonyuenue y2nekucnozo 2asa u uzyueHue e2o c80UCms.

7. Pemenue skcniepuMeHTaNIbHBIX 3a7a4 1o TeMe «Hemeraminl [V — VII rpynn u ux coequHeHuin».

I1l. TemaTHu4yeckoe MIAHUPOBAHUE
Temarnueckoe MIIAHUPOBAHUE IO XUMHH ISl YPOBHS OCHOBHOTO OOMIETO 00pa30BaHUS COCTaBICHO
c ydyeroM pabouedl HporpaMMbl BOCHHMTaHUs. BocmUTaTeNbHBIA MOTEHIMAN JaHHOTO Y4eOHOTO
mpenMera  00eCreYrBaeT pPeaju3aliio  CISAYIONUX IICJIEBBIX MPUOPUTETOB  BOCITHTAHUS
obyuaroruxcs OOO:

1. PasBurue HECHHOCTHOI'O OTHOWICHUA K HPHUPOAC KaK MCTOYHUKY KHU3HU Ha 3€MJIG, OCHOBC
CaMoOI'o €€ CylucCTBOBaHus, HY)KﬂaIOMCﬁCH B 3alIUTC U IIOCTOSSHHOM BHHMAHHUH CO CTOPOHBI
YCJIO0BCKaA.

2. Pa3BuTHE I1IEHHOCTHOTO OTHONICHHS K 3HAHWSIM KaK WHTEIUICKTYyalbHOMY pecypcy,
oOecnieunBaromeMy  Oyayiiee  4elnoBeKa, Kak  pe3yabTaTy  KpOIMOTIMBOTO,  HO
YBIIEKATEJIBHOT0 Y4eOHOTO Tpy/a.

Ne ni/m Hasanue pasnesa, TeMbl Kommuectso yacos
7 xaace, 34 4.

1 X1MMS KaK YacTh €CTECTBO3HAHUSL. 12

2 MaremMaruecKkue JENCTBHS C BEIIECTBAMU 10

3 SIBITeHVSL, MPOUCXOMIAIIHE C BEIICCTBAMHI 9

4 Pacckazpl o xummn 3

8 kacc, 68 u.

1 HavanbHble MOHATHS U 3aKOHBI XUMHUH 20

2 Baxuelime — mpencTaBUTEIM — HEOPraHMYECKHMX  BEIIECTB. 17
KonnyecTBeHHBIE OTHOIICHUST B XUMHH

3 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHNN 10

4 [leprnonnyecknii 3aKOH W TIEPHOAMYECKAs] CHCTEMa XMMHYECKHX 9
anemenToB .M. MenneneeBa. CtpoeHue aToma.

5 Xummueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKITHH 9

6 PezepBHoe Bpems (3 u) 3

9 kjaacc, 68 4.

1 Ilepnonnueckun 3akoH u llepuogmyeckas cucrema J[.M. 5
Menneneena

2 Mertamibl ¥ UX COeAMHEHUS 18

3 Hewmerannst IV-VII rpynn n ux coenvnenus 27




HepBOHa‘-Ia.HBHBIe CBCACHUA 00 OpTraHUYCCKUX BCHICCTBAX

10

O06o0011eHne 3HaHUI IO XUMUH 32 KypC OCHOBHOM IIIKOJIBI




