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HopmatnBHas 6a3a

PaGouas mporpamma cocTaBjieHa HA OCHOBE:

1. ®denepanbHoro 3axkona Poccuiickoit deneparuu ot 29 nexadps 2012 1. Ne 279-d3 «O06 obpazoBanuu B Poccuiickoit deneparmmy.

2. Ilpuxaza MunucrepcTBa o0pazoBanus U Hayku PO ot 31 mas 2021 r Ne287 «O0 yTBepkIeHHH (eepabHOro TOCyIapCTBEHHOr0 00pa30oBaTeIbHOIO CTaHIaPTa
OCHOBHOT'O 00I1IeT0 00pa30BaHMUsI.

3. Pabouyas nporpamma yueOHOro Kypca paspaborana Ha ocHoBe PI'OC BTOpOro mokoyieHusi, Ha 0a3e aBTOPCKOHM IporpamMmbl Kypca XuMuu juis 8-11 kiaccos
0O.C.I'abpuensna, aropsl: O.C.I'abpuensa — M.: JIPODA, 2019 r.

Ilenv Kypca: BOOpyXeHHE OOYYArOIIMXCS OCHOBAMHM XWMHUYECKMX 3HAHUN, HEOOXOAMMBIX JUIsl TOBCEIHEBHOW >KM3HH, INPOU3BOJCTBEHHOW JEATEIBHOCTH,
MPOIOJDKEHHsST 00pa3oBaHUs, NPABUIBLHON OpHUEHTAMM W IIOBEACHUM B OKpYXAlOIIEH cpele, BHECEHHE CYIIECTBEHHOIO BKJIaJa B PAa3BHTHE HAYYHOTO
MHPOIIOHUMAaHHWA yYallluXCs.

3aoauu xypca:

JUJAKTHYECKHUE:

® [IPUBWTH ITO3HABATENLHBIH WHTEPEC K HOBOMY JUIS YYCHHWKOB IpPEAMETY 4Yepe3 CHCTeMY pa3HOOOpas3HbIX 1Mo (opMe YPOKOB W3y4YeHHWs] HOBOTO MaTepHaa,
nabopaTopHbie paboThl, YKCKYPCHUH, HECTaHAaPTHBIC YPOKH KOHTPOJISI 3HAHUM,

® C03/1aBaTh YCIOBUs JIsl GOPMHUPOBAHUS Y YUAIUXCS MPEAMETHOW U Y4eOHO-HCCIIEeJOBATENHCKON KOMIIETEHTHOCTEH: 00eCIeYnTh YCBOCHUE YUAIIUMICS 3HaHUI
OCHOB XHMMHYECKOH HAayKH: BaXXHEHUIMX (DAKTOPOB, MOHATHH, XMMHUYECKMX 3aKOHOB M TEOPHH, S3bIKa HAYKH, JOCTYIHBIX OOOOIICHUH MHPOBO33PEHUYECKOTO
XapakTepa B COOTBETCTBUH CO CTAH/IAPTOM XUMHUYECKOTO 00pa30BaHUS;

® CcrIoco0CTBOBaTh (POPMHPOBAHUIO Y IMKOJHHUKOB MPEIMETHBIX YMEHHI U HABBIKOB: YMEHHS padOTaTh ¢ XUMHUYECKHM O0OpYIOBaHHEM, HAOMIONATh U OMUCHIBATH
XUMAYCCKUE SIBIICHHS, CPABHUBATh HMX, CTABUTH HECIOXKHBIC XMMHYECKUE OIBITHI, BECTH HAOIIOJCHHS Yepe3 CHCTEMY J1a00paTOpPHBIX, MPAKTUYECKHX Pa0OT M
3KCKYpCU;

BOCITUTATEIIbHBIC:

® POJIOJDKUTEL Pa3BUBATh Y 00y4aroImuxcsi oOlIeydeOHble YMEHUS W HaBBIKK: 0c000€ BHUMAaHHE YACITUTHh Pa3BUTHIO YMEHHS TepecKa3blBaTh TEKCT, aKKypaTHO
BECTH 3aITUCH B TETPAJN U JIENIATh PUCYHKU;

e MPUBUTHE YYEHWKAM HABBIKOB CAMOCTOATEIBHON pabOTHI C JOMONHUTENHHONW Y4eOHOW, HAaydHOW, HAyJIHO-TIOMYJSPHOH JHUTEPaTypoll MO MPEAMETY, C
3JIEKTPOHHBIMHU PECypCcamu;

® BOCMHTaHHE YOSKIEHHOCTH B MO3UTUBHON PONHM XHMHUH B KHU3HU COBPEMEHHOI'O OOINECTBA, HEOOXOMUMOCTH XHMHYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY
3IIOPOBBIO M OKPYIKAIOIIEH cpeie;

® B MIPOIECCE OBJAICHHUS XUMUISCKUMU 3HAHUSIMUA U YMCHUSMHE YYaluecs TOJDKHBI OCO3HATh OYCBUIHBIN QakT: XuMHus He Oojiee omacHa, 4eM Jitodast Ipyras HaykKa,
OMACHO €€ HEMOHMMAaHHE WM TPEHEOPSKEHHE 3aKOHAMM, 4YTO BENET K CO3JaHUI0 DKOJOTHYECKH HEMOJHOIICHHBIX TEXHOJOIMH W TMPOW3BOJCTB, OTACHO
CO3HATEIbHOE UCTOIB30BAHHUE JOCTHKCHU I XMMUISCKOW HAYKH M XMMHUYECKOW MPOMBIIUICHHOCTH BO BPEJl YEJIOBEKY;

KOPPEKIIMOHHBIE:



® popMupoBaHUE aJICKBATHBIX HABBIKOB OOIIEHHUST; KAUECTB TBOPUECKH JTyMAIOIIEH 1 JIETKO adalTHPYIOIIeecs TNIHOCTH;
® pa3BUTHE Pa3HOCTOPOHHHUX KAUEeCTB JIMYHOCTH M CHOCOOHOCTH MPO(eCCHOHATBHON aJaNTallii K H3MEHSIOIIMCS COLIMATbHO-IKOHOMUYECKUM YCIIOBHUSIM,
® BOCMIUTAaHKNE YyBCTBA OTBETCTBEHHOCTH 32 JIMUHYIO 0€30MaCHOCTD, IEHHOCTHOTO OTHOIIEHHS K CBOEMY 370POBBIO M KHU3HH.
OcobeHHoCcTH copepkaHUsl OOy4YeHHs] XMMHHM B OCHOBHOM WIKOJNE OOYCIIOBJICHBI clelmU(UKOM XMMHUU KaK HAayKd M IOCTAaBJICHHBIMU 3ajadaMu. OCHOBHBIMH
HpO6HCMaMI/I XUMHUU ABJIAIOTCA U3YUYCHHUEC COCTaBa U CTPOCHUSA BEUICCTB, 3aBUCUMOCTU UX CBOMCTB OT CTpOCHM:, MOJYUYCHUE BCUICCTB C 3aJlaHH bIMU CBOﬁCTBaMH,
HCCIIEN0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX PEaKLUN U IIyTeH YIIPaBICHUS UMHU B LIEISAX IIOJNyYEHUs BELIECTB, MaTEPUANIOB, SHEPTUH. [IoaTOMY B IIporpamme 1o
XUMHUH HAllUIM OTpa’XKCHHUE OCHOBHBIC COACPKATCIbHBIC JIMHHUU
¢ BCIISCCTBO — 3HAHUA O COCTABC U CTPOCHHHU BCIICCTB, UX Ba)KHEHIITNX (I)I/ISI/I‘ICCKI/IX U XUMHYECKUX CBOI\/'ICTBEIX, 6I/IOHOI‘I/I‘I€CKOM I[CﬁCTBHH;
* XUMUYCCKasd peaKusd — 3HaHUA 06 YCJIOBUAX, B KOTOPBIX MPOABJIAIOTCA XUMUYCCKHUEC CBOMCTBA BCHICCTB, crnocobax YIIpAaBJICHUA XUMUYCCKUMHU ITPOLECCCaAaMU;
¢ MPUMCHCHUEC BCUICCTB — 3HAHHA W OIIBIT HpaKTH‘-IeCKOﬁ ACATCIBHOCTU C BCHICCTBAMH, KOTOPBLIC Han6onee qacTo yr[OTpe6J'IHIOTCH B HOBCﬁI{HeBHOﬁ KHU3HHU,
INHUPOKO MCITOJIB3YIOTCA B IIPOMBINIJIEHHOCTH, CEIbCKOM XO35H7ICTBe, Ha TPaHCIIOPTE,
*3BbIK XUMHH — CHCTEMA BKHEHIIINX MOHITHI XUMUH U TCPMHUHOB, B KOTOPbIX OHH ONMCBIBAIOTCA, HOMCHKJIATypa HECOPraHWYCCKNX BECUICCTB, T. €. UX HAa3BaHUA (B
TOM YHCJIE U TpI/IBI/IaJ]LHI)Ie), XUMHYECKNE q)OpMy.HBI " YpaBHCHUA, a TAKXKEC ITpaBUjia IIEPEBOJIa I/IH(i)OpMaHI/II/I C €CTCCTBCHHOTI'O A3bIKAa HA SI3bIK XUMUHU U O6paTHO.
B cootBerctBum ¢ yueOubM ianoM OY Ha u3ydeHre XUMUH B 8 Kilacce OTBOIUTCS 34 4acoB B TOM, U3 pacueTa 1 9ac B HEEINIO.
Texkymmii KOHTPOJIb yCIIEBAEMOCTH 0 XMMHUHU B 8 Kjacce MPoOBOANTCA B LEJAX:

® TIOCTOSHHOTO MOHHTOpPHHTA Yy4YeOHBIX [OCTH)KEHHH, OOydJalommxcs B TEYEHHE Y4eOHOro ToAa, B COOTBETCTBHU C TpeOOBaHWUAMH (enepaabHOro

rOCy/IapCTBEHHOT0 00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO 00IIIEro 00pa3oBaHHUS;

o ONpeaAciICHUA YPOBHA C(I)OpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MECTAIIPEAMETHBIX, ITPEAMETHBIX PE3YJIIBTATOB,

e  OIpeneNneHus HAMPaBIeHUH WHIANBUIYaTIEHONW PaOOThI C 00yUaIOMINMUCS;

®  OLEHKU WHIUBUAYAIHFHBIX 00pa30BaTENbHBIX JOCTHKEHHH, 00yJaIONINXCS M THHAMIKH MX POCTa B TEUEHHE YIeOHOT0 To/1a;

® BBISBJICHUS WHAWBUAYAIbHO 3HAYMMBIX W HMHBIX (DAKTOPOB, CHOCOOCTBYIONIMX WJIM MPEMSTCTBYIOMIMX JOCTH)KCHUIO OOYYArOIUMHUCS TUTAHUPYEMBIX

00pa3oBaTEIBHBIX PE3YILTATOB OCBOCHHUS OCHOBHOM 00IIc00pa30oBaTEIbHON MTPOrPaMMBEL.

[Tox TexymmM KOHTPOIEM TOHUMAOTCS Pa3IMIHbIE BUABI IIPOBEPOYHBIX PabOT KaK MUChMEHHBIX, TaK M YCTHBIX, KOTOPBIE MPOBOJSTCS HEM OCPEICTBEHHO B yaeOHOE
BpeMsI H UMEIOT IIeJIh OI[EHUTh XOJ] M Ka4eCTBO pabOTHI 00YUAIOIIET0Cs 0 OCBOSHUIO YIeOHOT0 MaTepraa.
dopMaMu TEKYIIEro KOHTPOJS SBIISTIOTCS

® TECTHPOBAHUE;

e  YCTHBIH OMpOC;

® THMChMEHHEIE PaOOTHI: KOHTPOJIBHEIE, PAKTHIECKUE, CAMOCTOSTENBHBIE, JTA0OPATOPHEIE PaOOTHI.
Pe3ynbraTh TEKyIIero KOHTPOIS YCIEBAEMOCTH, OOYIAIOIINXCS OTPAXKAOTCS B KJIACCHOM M 3JIEKTPOHHOM JKYpHAJEe B COOTBETCTBHH C CHCTEMOW KOHTPOIIS, a TaKxKe
10 UTOTaM y4eOHBIX YEeTBEPTEH U IMOIyTOIUH.

Ilnanupyemble pe3yJbTaThl OCBOEHUSI Y4€OHOI0 MpeaMeTa

Nzydenune xypca XuMuu B 8 Kiacce 1aeT BO3MOXKHOCTh 00YJarOIIUMCS IOCTUYh CIEAYIONINX PE3yJIbTaTOB PA3BUTHS:
Jluunocmmnuie:.
- OCO3HABaTh EAWHCTBO U IEIOCTHOCTh OKPYKAOIIEro MUPa, BOSMOKHOCTH €ro MO3HABAEMOCTH M 00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUI HAYKH,



- TOCTENEHHO BBICTPAaUBaTh COOCTBEHHOE ILIENIOCTHOE MHUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTH K caMOOOpa3OBaHMIO, B TOM YHCIE U B paMKax
CaMOCTOATENBHOM AESTENbHOCTH BHE IIKOJBI;

- OLICHUBATD XKM3HEHHBIE CUTYAIUU C TOYKH 3peHHs Oe30macHOro oopas3a >KU3HU U COXPaHEHHsI 3I0POBBSI;

- OIICHMBATh SKOJIOTUYECKUH PUCK B3aUMOOTHOILIEHUH YeToBeKa 1 MPUPOJIBI.

- (hopmMupoBaTH 3KOIOTHUECKOE MBIIIJICHHE: YMEHHE OLIEHUBAThH CBOIO ICSITEIBHOCTD M TMOCTYIIKU APYTHX JIIOJEH C TOUKU 3PEHUS] COXPAHEHHSI OKPY KAIOIeH Cpebl -
rapaHTa >KU3HHU U OJIaronoaydus JItoJel Ha 3emIie.

Memanpeomemnute:

- MepBOHAYAlIbHBIC TPEACTABICHUS 00 HJIEIX MW O METOJaX XUMHUHM KaK 00 YHHWBEPCAJILHOM S3bIKE HAYKW W TEXHHKH, O CPEACTBE MOJCIMPOBAHUS SBICHUH M
MIPOLIECCOB;

- yMEHHE HaXOJWTh B PAa3JIMYHBIX WMCTOUYHHKAX HH(OPMAIMIO, HEOOXOJUMYIO JUIsi pEelleHHs XUMHUYECKUX MpoOeM M TPENCTaBIATh €€ B TOHSATHOW (opMe;
MPUHUMATH PEIICHHUE B YCIOBHSX HEMOIHOW U M30BITOYHOM, TOYHOM U BEPOSITHOCTHON MH(OPMAIIHH;

- YMEHHE TOHUMATh U HCIOJIB30BaTh XUMUYECKUE CPE/ICTBA HATISIIHOCTH (JIMarpaMMBbl, TAOJUIIbI, CXEMBI U JIp.) JUIS HIUTIOCTPAIlH, HHTEPIPETAINH, apryMEHTAIINY;
- YMEHHE BBIJIBUTATh TUIIOTE3bI IIPH PEIeHUE yueOHBIX 33/1a4 U IIOHUMaTh HEOOX 0IMMOCTh HX

- YMEHHUE IPUMEHATh NHYKTUBHBIE U ACAYKTHBHBIE CIIOCOOBI pacCyKIeHUH, BUJETh pa3InyHbIe CTPATETHU PEIICHHs 3a/1ay;

- YMEHHUE CAaMOCTOSTENBHO CTABUTD 1€ITH, BEIOMPATh U CO3/1aBaTh alrOPUTMBI JUTS PEIICHHs Y4eOHBIX XUMUYECKUX MTPodIIem;

- YMEHHE TUTAaHUPOBATH M OCYIIECTBIIATH IEITENFHOCTD, HAIPABJICHHYIO Ha PENISHNE 3a]]a9 NCCIIEA0BATENFCKOTO XapakTepa;

Pezynamuenvte YY/[:

- CAMOCTOSITEIIbHO OOHAPYKUBATh U (POPMYITHUPOBATH YIEOHYIO IPOOIEMY, OTIPENIEIISATH 1ENb YUeOHO! JeaTeIbHOCTH;

- BBIJIBUTATh BEPCUU PEIICHHUS IPOOIIEMbI, OCO3HABATh KOHEYHBIN PE3yNIbTaT, BRIOUPATh U3 MPEATIOKEHHBIX U UCKATh CAMOCTOSTENIFHO CPEJICTBA TOCTH)KEHUS eI,

- COCTaBJIATH (MHAMBUAYATHHO WJIM B TPYIIIC) TUIAH PEIICHUS TPOOIEMET;

- paboTasi 1o TIaHy, CBEpATh CBOU ACHCTBUS C IIEIBIO H, TPH HEOOXOANMOCTH, UCTIPABIATH OMINOKH CAMOCTOSITENIHFHO;

- B IMAJIOTE C YUUTEJIEM COBEPIIIEHCTBOBATH CAMOCTOATENBHO BHIPAOOTaHHBIE KPUTEPUH OIECHKH.

Hoznasamenvnuvie YY/I:

- aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PHUIIUPOBATE U 0000IIATh QAKTHI U SIBJICHUS. BBISIBIISATH MPUIHHBI U CICICTBUS MPOCTHIX SIBICHUH.

- OCYIIIECTBIISITH CPAaBHEHHE, KIACCH(DHUKAIINIO, CAMOCTOSTEIEHO BRIOMPAst OCHOBAHUS W KPUTEPHUH TSl YKA3aHHBIX JIOTHYECKUAX OIEepaInii;

- CTPOUTH JIOTHIECKOE PACCYKIEHUE, BKITFOUAIOIIEe YCTAHOBIEHNE PUIMHHO-CIIEICTBEHHBIX CBSI3EH.

- CO3/1aBaTh CXeMaTHYECKHE MOJIENN C BBIJIENIEHIEM CYIIECTBEHHBIX XapaKTePUCTUK 00HEKTA.

- COCTaBIISITh TE3UCHI, Pa3JIMIHBIC BUIBI TNIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

- MpeoOpa3oBEIBATh MH()OPMAITUIO M3 OJHOTO BIIA B Apyroi (Tabiuily B TEKCT | TIp. ).

- YMETb OIpPEAETSATh BO3MOXKHBIE HICTOUHUKN HEOOXOAUMBIX CBEIEHUH, MPOU3BOJANTH MMOMCK HH()OPMAIINH, aHATM3UPOBATh U OLEHUBATH €€ TOCTOBEPHOCTH
Kommynuxamuenwvie YY/I:

- CaMOCTOSITENTFHO OPTaHM30BHIBATh YIEOHOE B3aNMOICHCTBIE B TPpyIIe (OMpenenaTs o0IIre 1eln, PacpeaeNsaTh PO, J0TOBaPUBATECS APYT C JPYTOM U T.JI.).

- popmynrpoBaTh COOCTBEHHOE MHEHUE U TTO3UIINIO0, apTYMEHTHPYET HX.

- OCYIIIECTBIISITh B3aWMHBINA KOHTPOJIb M OKa3bIBaTh B COTPYJHIYECTBE HEOOXOTUMYIO B3aTMOIIOMOIII.

- OPraHMU30BBIBaTh W IJIAHUPOBATH YY4EOHOE COTPYAHUYECTBO C YUUTEIEM M CBEPCTHHUKAMM; ONPEAEISATh 1eNdu M (DYHKIIMH yYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBHS,
IJIAHUPOBATH OOIIKE CIIOCOOBI PabOTHI;



- 6paTI) Ha cels HWHUIIMATUBY B OpraHru3allii COBMECTHOI'O HeﬁCTBHH (I[CJ'IOBOG J'II/IIleCTBO);
- BJIaJACTh MOHOJIOTHYECKOM U ﬂHaHOFHqCCKOﬁ q)OpMaMI/I pc€un B COOTBCTCTBHUU C I'PAMMATUYCCKUMU U CUHTAKCUYCCKUMHU HOpMaMH POJHOI'O SA3bIKA,
IIpu padoTe ¢ TekcTOM:

HAXOIUTH B TEKCTE TpeOyeMyto HHPOPMAIHIO (B COOTBETCTBHHU C LIEISIMHU CBOCH JESTEIbHOCTH);

OPHCHTHPOBATHLCS B COACPKAHUH TEKCTa, TOHUMATh [EIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

yCTaHaBIIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, IPOIIECCOB;

PE3IOMHUPOBAThH IIABHYIO HJICI0 TEKCTA;

peoOpa3oBBIBATH TEKCT, «IIEPEBOS» €ro B APYI'YIO MOAATBHOCTh, HHTEPIPETHPOBATH TEKCT (XYI0KECTBEHHBIH U HEXYI0KECTBEHHBIN — yueOHBIN, HAy4HO-
MONYJISIPHBIN, HHPOPMALIMOHHBIH, TeKcT non-fiction);

KPUTHYECKH OIIEHUBATH coJiepKaHne U (hopMy TEKCTa;

CHCTEMaTHU3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATH, 0000IIATh M MHTEPIPETHPOBATH HMH(POPMAIUIO, COJEPKAIIYIOCS B TOTOBBIX HH(DOPMAIIMOHHBIX
00beKTax;

BBIJICNISITh TJIABHYIO M M30BITOUHYIO MH(OpPMAIHIO, BBITIONHATH CMBICIOBOE CBEPTHIBAHWE BBIIENICHHBIX (DAKTOB, MBICIIEH; MPENCTABISATh WHPOPMAIUIO B
CKaTol cioBecHOW QopMme (B BHJE TUIaHA WJIM TE3MCOB) M B HAIIAJHO-CUMBONHYECKOH (opme (B BHje TaOmuUIl, TpaduyecKux CXeM W JAuarpamm, KapT
MOHSATHI — KOHIENTYaTbHBIX JIMarPaMM, OIIOPHBIX KOHCIIEKTOB);

3aIlIOJIHATH U JOIIOJIHATH Ta6HI/IHBI, CXEMBI, JuarpaMmbl, TCKCTHI.

(I)opanOBalme 1 Pa3BUTHEC KOMIICTCHTHOCTH B 00JIACTH M CNOJIb30BAHUA I/IH(l)OpMalIl/IOHHO'KOMMYHI/IKalIHOHHbIX TEeXHOJIOT M

LIEJIEHAIIPABIIEHHO MCKATh U MCIOIh30BATh HH(POPMAITMOHHBIE PECYPChI, HEOOXOIUMBIE ISl PEIIeHHs YIeOHBIX U MPAKTHUECKHUX 3a/1a4 C TIOMOIIBIO CPEJCTB
UKT;

BBIOMPATh, CTPOUTHh U HCIONB30BaTh aJICKBATHYIO HMH(POPMAIMOHHYIO MOJENb JIIS Tepelaud CBOUX MBICIEH CPEJICTBAMH €CTECTBEHHBIX M (hopMallbHBIX
SI3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHKAIIHH;

BBIICISITh NH()OPMAIIMOHHEIH aCleKT 3a/1a9H, ONEPHUPOBATH NaHHBIMH, HCITOE30BATh MOZETH PEIICHUS 3aa49H;

WCIIONIB30BaTh KOMITBIOTEPHBIE TEXHOIOTHH (BKIIIOYAst BHIOOP aJ€KBATHBIX 3aj[ade WHCTPYMEHTAIBHBIX IPOTPAMMHO-ANIapaTHBIX CPEACTB U CEPBHUCOB) IS

pemreHusi THOOPMAITMOHHBIX W KOMMYHHUKAIIHOHHBIX Y9eOHBIX 3a/1a4, B TOM YHCIIE: BEIUHCIECHWE, HANIFCAHNE MHUCEM, COYMHEHUH, JTOKIaI0B, ped epaTos,
CO3JIaHME MPE3EHTALUN U JIp.;

HCIOJIB30BaTh HH(POPMAIHIO C YIETOM 3THUYECKUX U IPABOBBIX HOPM;

co3JaBaTh MH()OPMAIIMOHHBIC PECYpChl PA3HOTO THIA M JUI Pa3HBIX AyAUTOPHH, cOONOAAaTh MH(MOPMAIIHOHHYIO THMTHUEHY W MpaBHia WH(OpMAIMOHHON
0€30I1aCHOCTH.

IlIpeomemmnuwie pe3ynomamot .

obyuarowuiica Hayuumcs:

- OIPEACIAThL POJIb PAa3JIMYHBIX BCIICCTB B MIPUPOAC U TCXHUKE,
- O0BSACHATH POJIb BCIICCTB B UX KPYTOBOPOTE.



- IPUBOAUTH MPUMEPHl XUMUYECKUX MPOIIECCOB B MIPUPOJIE;

- HaXOJMTh YEPThI, CBUICTEILCTBYIOIINE 00 OOIIUX MPU3HAKAX XUMHUYECKHX TTPOIIECCOB M MX Pa3TUIHUSX.

— OOBSICHATH 3HAUCHUE BEIIICCTB B )KU3HU U XO3SHCTBE YEIIOBEKA;

— MEPEYUCIIATh OTIMYUTEIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;

— pa3nM4aTb OCHOBHBIC XUMHNYCCKHUEC ITPOILCCChI;

- OIPENENsATh OCHOBHBIE KJIACCHl HEOPTaHUYECKIX BEIIECTB;

- IOHUMAaThb CMBICJI XUMHUYCCKUX TCPMHUHOB;

- XapaKTepu30BaTh METO/Ibl XUMHYECKOW HAYKU (HAOMI0ACHUE, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B TO3HAHUH MTPUPO/IBI;

- IPOBOANUTH XUMHNYECCKUE OIIBITHI U SKCICPUMECHTBI 1 06’LSICHHTI> UX pE3YyJIbTAThI,

- YMEHHUE OIICHUBATh TIOBE/ICHUE YETIOBEKA C TOUKU 3PCHHS XUMHUUECKOM 0€30MaCHOCTH 110 OTHOIIICHHIO K YEITOBEKY U MIPUPOJIE:

- UCII0JIb30BAaTh 3HAHUA XUMUH IIPU CO6JHOI[CHI/II/I IIpaBuUJI UCIIOJIL30BaAHUS OBITOBBIX XUMHUYECKUX mpenapaTrosn;

— pasnuyath OnacHble 1 Oe30IacHbIC BEleCTBa.

o0yuaOWuIica NOIYYUM 603MOHCHOCHb HAYUUMBCA:

- IMOHUMAaTh XUMHUYCCKYIO CHUMBOJIMKY: CUMBOJIbBI XUMHYECKUX JJICMCHTOB, @OpMan)I BCUICCTB U YPAaBHCHUA XUMHUYCCKUX peaKuMﬁ; BaXKHENIIINE XUMHUYECKHUE
MOHATHSA. XUMHYECKHUHN OJIECMCHT, aTOM, MOJICKYJIa, OTHOCUTECIIbHAA aTOMHasA U MOJICKYJIApHAasA MAacCChbl, MOH, XUMHUYCCKas CBA3b, BEIICCTBO, KHaCCI/I(i)I/IKaHI/ISI BCIICCTB,
MOJIb, MOJIApHasA Macca, MOJ'ISIpHI:IfI O6’beM, XUMHYECKass peakKnmsd, KIIaCCI/I(i)I/IKaI_[I/ISI peaKuMﬁ, QJICKTPOJIUT W HEIJICKTPOJIUT, BJICKTPOIUTUUCCKAsA AUCCOLMalus,
OKHUCJINTEIb U BOCCTAHOBUTECIIb, OKUCICHUE U BOCCTAHOBJICHHUE, OCHOBHBIC 3aKOHBI XMMUH: COXPAHCHUA MACChbl BCIICCTBA, IMOCTOAHCTBA COCTaBa, HepI/IO)II/I‘IeCKI/Iﬁ
3aKOH;

- XapaKTepu30BaThb: XMMHYECKHE 3JIEMEHTHI (0T BOAOpOna IO KajbllMs) HAa OCHOBE WX MoiokeHUs B llepmogmueckoil cucreMe XMMHYECKHX D3JIEMEHTOB
J..MenneneeBa 1 0COOCHHOCTEH CTPOCHUS MX aTOMOB; CBSI3b MEKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHM BEIIECTB; XUMHUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTaHWYECKHUX BEIIECTB;

- ONpEJENsATh: COCTAB BEHISCTB MO WX (opMylaM, IPUHAIICKHOCTh BEIIECTB K OMPENCIICHHOMY KJIACCY COCIUHEHUH, TUITBI XUMUUECKUX PeaKlnil, BAJICHTHOCTh H
CTETIeHb OKHCIICHHS 3JIEMEHTA B COSINHEHHX, THIT XUMHYECKON CBSI3U B COETUHEHUAX, BOSMOKHOCTD MTPOTEKAHUS peakiinii HOHHOTO OOMeHa;

- COCTaBJIATH: (POPMYITBI HEOPTAaHWYECKUX COSAMHEHWH H3YYEHHBIX KIIACCOB; CXEMBl CTpOeHHs aTtomMoB TepBbIX 20 smemeHToB llepmomgmyueckoil cCHCTEMBI
.M. MenneneeBa; ypaBHEHHs] XUMUYECKUX PEAKIIMIA;

- oOpamaTscsi ¢ XUMHYECKON MOCYA0H 1 1abopaTOPHBIM 000PYIOBAHHEM;

- Pacmo3HaBaTh OIBITHBIM ITyTEM: KHCIIOPOJ, BOAOPO/, YIIIEKHCIBIA Ta3, aMMHAK, PACTBOPBI KHCIIOT | MIENOYeH, XJIOPH/I-, CyIb(]art-, KapOOHAT-HOHBL

- BBIYUCIIATH: MAaCCOBYIO JIONTF0 XUMHYECKOTO 3JIEMEHTa 0 (JOpMyIie COeTUHEHII; MACCOBYIO JIOJFO BEHIECTBA B PACTBOPE; KOIMYECTBO BEIIECTBA, 00HEM MITH Maccy
0 KOJIMYECTBY BEIMIECTBA, OOBEMY HIIM MacCe PeareHTOB HIIM MPOIYKTOB PEAKINHU; TeIIIOBOH d((EKT peakIuu Mo JAHHBIM 00 OJHOM W3 YaCTBYIOIIMX B PEAKITUH
BEIIIECTB M KOJIMYECTBY BBIIEIHUBIICIHCS (ITOTIOMIEHHON ) TEIUIOTHI; Maccy (00beM, KOIMYECTBO BEIIECTBA) MPOMYKTa PEaKIliH, €CITH OTHO U3 PearupyroIInX BEIIeCTB
JaHO B M30BITKE; MacCy WK 00beM MPOIYKTa peaKIliH 110 N3BECTHON Macce Wil 00beMy HCXOIHOTO BEIECTBA, CONEPIKAIIET0 TPHUMECH;

- YCTaHABIMBATH: IPOCTEHINYI0 (OpPMyITy BemIeCTBA IO MAaCCOBBIM JIONSIM XHMHYECKHX JJEMEHTOB, COCTaB CMECH, KOMIIOHEHTBHI KOTOPOH BBIOOPOYHO
B3aMMOJICHCTBYIOT C YKa3aHHBIMU pPeareHTaMu; 00bEMHBIE OTHOIIIEHHUS Ta30B IPH XUMHYECKUX PEaKIHIX;

- WCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHS B TPAKTUYECKOH MEeITeThHOCTH W TOBCEIHEBHOW >KM3HM JUIS: 0€30MacHOro OOpalleHus C BellecTBaMu U
MaTepuajgaMH; SKOIIOTHYECKH TPaMOTHOTO TOBENEHUS B OKPYXKAIOIIEH cpele; ONEHKH BIHMSHHS XUMHYECKOTO 3arpsi3HEHHS OKpYXKalolied Cpeasl Ha OpraHu3M
YeNoBeKa; KPUTHUYECKOH OIeHKH WH(POPMAIINH O BENIECTBAX, HCIIONB3YEMBIX B OBITY; IPUTOTOBJIEHUS PACTBOPOB 3aJaHHOW KOHIISHTPAIIHH.



MecTo npeaMeTa B y4eOHOM IJIaHe

OenepanpHblii 6a3MCHBIA yueOHBIN MIIaH Il 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepanuu nmpeaycMaTpuBaeT 00s3aTebHOE U3yYeHUE XUMUH
Ha 3Tare OCHOBHOTO o0miero oopazoBanus B 8 kiacce B 00béMe 34 vacoB. CormacHo KajleHIapHOMY yueOHOMY rpaduky U pacnucaHuio ypokoB Ha 2023-2024
yuebnsiii ron B MBOY «lIpumopckas COLL» kypc mporpamMmsbl peanusyercs 3a 34 yaca Y4ueOHbIH MaTeprall u3ydaercsi B IIOJIHOM O0BbEMe.
Conep:xanue yueOHOro npeamMera

Beenenue. 6 yacos.
XuMHUsT — HayKa O BEIECTBaX, UX CBOMCTBAX M NpeBpallcHHsX. [[OHATHE O XUMHUYECKOM 3JIeMEHTE W (hopMaxX €ro CYIICCTBOBAHUSA: CBOOOJHBIX aToMax,
MPOCTBIX M CIOXKHBIX BemlecTBax. llpeBpamienust BemecTB. OTIMYME XUMHUYECKUX PEAKIIUH OT (DU3NYECKUX SBICHUU. POiab XMMUU B KM3HU YCIIOBEKA.
Xemohuaus u xemoobus. KpaTkre cBeaeHHsT U3 UCTOPHU BO3HUKHOBEHUS U pa3BuTusa xumuu. [lepron anxumun. [lorstue o ¢humocopckoM kamue. XHMHS B
XVIB. Pa3zputne xumun Ha Pycu. Poib OTedecTBEHHBIX YUCHBIX B CTAHOBIICHUHM XMMHYECKOH Hayku — pabotrel M. B. Jlomonocora, A. M. byrneposa, /1. .
MenneneeBa. XuMrU4eckass CHMBOJIMKA. 3HAKM XUMHUCCKUX 3JIEMEHTOB M MPOUCXOKICHUE X Ha3BaHUU. Xumudeckue Gopmyibl. MHIACKCH U KO3 GDUITUCHTHI.
OTHOCUTENIbHBIC aTOMHAss W MOJISKYJSpPHAs Macchl. PacueT MaccoBOM 0¥ XMMHYECKOrO 3JIeMeHTa Mo opMmyse BemiectBa. llepuoauueckas cucrema
xumudeckux 3nmemeHToB . . MeneneeBa, ee CTpyKTypa: Majibie U OOJBIIME IEPUOJIBI, TPYIIBI M TOATPYIIEI (TJIaBHas U mobodnast). [lepuoanyeckas cucrema
KaK CITPaBOYHOE ITOCOOME IS ITOTYICHUS CBEACHUM O XHMHUYIECKUX DJIEMEHTAX.
Pacuetrnble 3amaun. 1. HaxoxjeHne OTHOCHUTEIBHOH MOJICKYJSPHOM MAacChl BEIIECTBA IO €ro XUMHUYecKod (opmyse. 2. BelumciaeHre MaccoBO# A0iu
XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 110 ero (popmyre.
IIpakTHyeckue padoThl

1. IlpaBuna TexHWKH 0€30MaCHOCTH IpHU paboTe B XUMHUECKOM KaOmHere. [Ipmembl oOpamieHus ¢ 1abopaTopHbIM 00OPYJOBAaHMEM M HarpeBaTelIbHBIMHU

MIpUOOpaMHU.

2. HaGmromeHus 3a M3MEHEHUSAMHU, POUCXOASIIUMH C FOPSILEH CBEUOH, U UX OIKMCAHHUE
Tema 1. ATOMBI XMMHUYECKHUX IJIEMEHTOB. 7 4acoB.
ATOMBI KaKk (hopMa CYITICCTBOBAHHUS XUMHUUYECKUX AIeMEeHTOB. OCHOBHBIE CBEIEHHUS O CTPOSCHUHU aTOMOB. J[oKa3aTenhCcTBa CIOKHOCTH CTPOCHHS aTOMOB. OIIBITHI
Pesepdopna. Ilmanerapras monmensb cTpoeHnus atomMa. CocTaB aTOMHBIX sSep: IPOTOHBI M HEWTpoHBI. OTHOCHUTEIbHAS aTOMHAs Macca. B3auMOCBSI3b MOHATHHA
«IIPOTOHY», «HEUTPOH», «OTHOCHUTEILHAS aTOMHas Macca». V3MEHEHHWe duciaa MPOTOHOB B SApE aroMa — 00pa30BaHHE HOBBIX XMMHYECKHX DJIEMEHTOB.
M3MmeHeHne 4Ymciia HEUTPOHOB B SAApe aToMa — oOpa3oBaHHe H30TONMOB. COBpEeMEHHOE OIpeneieHNe MOHATHS «XUMHUYCCKHN 2i1eMeHT». M30Tombl Kak
Pa3HOBHAHOCTH aTOMOB OJHOIO XHMHYECKOIO 3jeMeHTa. OieKTpOoHbl. CTpPOCHHE HIIEKTPOHHBIX O0OJIOYEK aTOMOB XHUMHYECKUX 3jaeMeHToB Ne 1—20
nepuogndeckoii cuctembl [l. M. MenzaeneeBa. IloHsATHE O 3aBepIICHHOM M HE3aBEPIICHHOM 3JICKTPOHHOM Cclioe (3HEpPreTHUYecKoM ypoBHeE). [lepmommdeckas
cucTeMa XUMHUYecKuX dieMmeHToB J[. M. MeHnaeneeBa M CTpoeHHE aTOMOB: (PM3WYECKHN CMBICT ITOPSIIKOBOIO HOMEpa d3JIeMEHTa, HOMepa TPYINIB, HOMepa
repuoa. MI3MeHeHne Yrciia 3JIEKTPOHOB Ha BHEIIHEM DJICKTPOHHOM YPOBHE aTOMa XHMMHYECKOT'0 3JIEMEHTa — 00pa30BaHUE MOJIOKHUTEIBHBIX M OTPUIIATEIIEHBIX
noHOoB. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJIJIOB M HEMETAIIOB. IIpHUMHBI M3MEHEHUS METaUTMYEeCKUX W HEMETaUIMYCeCKUX CBOMCTB B IEpHOAAaX M TPyIax.
O6pazoBanue OMHApPHEBIX coequHeHUI. [ToHsaTHe 00 MOHHOH cBs3u. CXeMBl 00pa30BaHMS WOHHOH CBS3U. B3amMopaeicTBHE aTOMOB XUMHUYECKHX 3JIEMEHTOB-
HEMETaNIOB MEXKIy co0oi — o00pa3oBaHHE MBYXAaTOMHBIX MOJICKYJ IPOCTHIX BemlecTB. KoBajaeHTHas HEMONSApHAS XHMHYECKas CBS3b. DJICKTPOHHBIC H
CTPYKTYpPHBIC (hOpMYIIBI. B3anMomelcTBHEe aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETANIOB MEXKIy co00if — oOpa3oBaHHe OMHAPHBIX COCOMHCHHH HEMETAJIOB.
DNeKTPOOTPHUIIATENBHOCTE. [lOHSITHE O KOBaNEHTHOH TMONSPHON CBs3W. B3anmMonmelCTBHE aTOMOB XHMHYECKHX 3JIEMEHTOB-METAJLUIOB MEXKIy CO0OH —
o0Opa3oBaHHE METALUTHYSCKUX KPHCTAILIOB. [IoHATHE O METAIITHYSCKON CBSI3H.
JdemoncTpanuu. Mogenu aToMOB XUMUYECKUX 3JeMeHToB. [lepuonnueckas cucrema xumuueckux snemenToB . Y. Menneneena.



Tema 2. IIpocThie BemecTBa. 3 4acoB.

ITonoxxeHne MeTalIoB W HEMETA/UIOB B MEPUOAWYECKON chucTeMe Xumuueckux djaemeHToB JI. M. Menaeneepa. BakHeiime mpocThie BelleCTBa — METAJLIBI:
)KeNne30, aJIOMHHMMA, KaJIbIUH, MarHUH, HaTpuH, kaauii. OOIue Gpu3nyecKkre CBONCTBA MeTaUIoB. BaskHeHIIMe POCThIC BEIIeCTBa — HEMETallIbl, 00pa30BaHHEBIC
aTOMaMH KHCJI0poJa, BOAOPOIa, a30Ta, cepkhl, hocdopa, yriiepogaa. CriocoOHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOIBKUX IMPOCTHIX BEIICCTB
— aJoTpomnus. AJUIOTPOIHBIE MOAUGUKAIMK KHCIopoda, ¢ochopa u onoBa. Meramnueckie M HEMETaJUIMYSCKHE CBOMCTBA IMPOCTHIX BEIIECTB.
OTHOCHUTETBLHOCTD JCICHHUS MIPOCTHIX BEIIECTB HAa MeTasUThl M HeMeTayuibl. [locTossHHas ABoraapo. KonndecTBo BemecTBa. Moabs. MomsgpHas macca. MoaspHBIi
O6’L€M Fa3006pa3HBIX BCEUICCTB. KpaTHI)IC CANMHHUIIBI KOJIMYCCTBa BCIICCTBA — MUJIJIMMOJIb U KHJIOMOJIb, MUJIJIMMOJIAPpHAsA M KUJIOMOJIApHasaA MacCbl BCIICCTBA,
MUJUTAMOJIAPHBIA M KHJIOMOJISIPHBIA O0BEMBI Ia3000pa3HbIX BEIIECTB. Pacuersl ¢ HCIOIb30BAHHEM IOHATHH «KOJWYECTBO BEIISCTBA», «MOJSIPHAs Maccay,
«MOJIIPHBIA 00BEM Ta30B», «IIOCTOAHHAsA ABoraapoy». Pacuernsie 3agaun. 1. Beaucienre MOISIpHOM MacCHl BEIIECTB IO XMMUYECKUM GopMyiiaM. 2. Pacders! ¢
HCIIONIb30BAHUEM IIOHATHH «KOJIMYECTBO BEIIECTBA», «MOJSPHAS Macca», «MOJSPHBIA O00bEM ra3oB», «OCTOsHHAs ABoraapo». Jemoncrpauuwu. Ilomydenne
o3o0Ha. O0pa3iiel 0eToro U Ceporo ojioBa, 0enoro u kpacuoro Gocgopa. Hekoropbie MeTauibl 1 HEMETAJLIBI KOJIMYSCTBOM BeriecTBa 1 Mojib. Mojieb MOJISIPHOT O
00beMa ra3000pa3HbIX BELIECTB.

Tema 3. CoenHeHHs] XHMHYECKHX dJieMeHTOB. 3 4acoB. Crenedb okucienus. OmpescieHre CTEICHH OKHCIEHUS DJIEMEHTOB IO XHMHYECKOH (opmyiie
coemqunenus. CocraBinenne (GopmMya OHHAPHBIX COEIWHEHHH, OOHMK CIOcO0 WX Ha3bIBaHMS. BUHApHBIE COCOIUHEHUS: OKCHIbBI, XJIOPHIbI, CYIb(MUIBI H
ap. Cocrasiienne ux ¢opmyi. IlpemncraBuTeny OKCHAOB: BOIA, YIVIEKMCIBIA I'a3 W HErameHas HW3BECTh. IIpeICTaBUTENH JIETYYMX BOAOPOIHBIX COCAMHEHMIA:
xJopoBoaopoa u amMmvmuak. OCHOBaHMS, UX COCTaB M Ha3BaHUsA. PacTBOpMMOCTH OCHOBaHHI B Boze. TaOlmiia pacTBOPUMOCTH THAPOKCHJIOB M COJICH B BOJE.
HpeZICTaBI/ITeIH/I meHOqu‘/‘I: TUOAPOKCU bl HATPpUA, KaJlud U KaJIbI[H:. IloHsaTHE O KaueCcTBEHHBIX pCaKknmsiax. I/IH)II/IKaTODI)I. N3menenune OKpaCKu HHJIHUKATOPOB B
menounoi cpege. Kucmorel, nx cocraB m HasBanus. Knaccudukanus xucior. [IpescraBuTenu KHCIOT: CepHasi, COMsIHAs W a30THas. V3MeHeHMe OKpacKu
WHINKATOPOB B KUCIIOTHOU cpene. Colln Kak IPOU3BOAHBIC KHCIIOT M OCHOBaHWH. VX coctaB M Ha3BaHUs. PacTBopuMocCTh coliei B Boje. IIpencraBuTenn coei:
XJIOpUJ HaTpus, kapOoHaT u (ochar kanplus. AMOp(HBIC U KPUCTAUIMUECKHE BEIIeCTBA. MEXMOJICKYIAPHBIC B3aMMOACHCTBUA. THIBI KPHUCTATMYECKUX
pEIIeTOK: MOHHAS, aTOMHAsI, MOJICKYJIIpHAs U METAJUTMYeCcKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIOB KPUCTAIUTMUSCKUX PEIIETOK. BermecTBa MOIEKYIIPHOTO
Y HEMOJICKYJIIPHOTO CTPOCHHS. 3aKOH IOCTOSTHCTBA COCTaBa IS BEIIECTB MOJIEKYISIPHOTO CTPOEHUS. UHCThIE BENIeCTBA M CMECH. [IpUMephI )KUIKHIX, TBEPIBIX
ra3oo0pasHbix cMmeceil. CBoMcTBa YHCTHIX BellecTB M cMmeceil. X coctaB. MaccoBas u oObeMHAas JOJM KOMIIOHEHTA CMECH. PacueThl, CBS3aHHBIC C
HCTIOJIb30BAHUEM TOHSITHUS «I0JS».

Pacuernsble 3agauu. 1. Pacuer MmaccoBoil 1 00EMHOM JTOJIEH KOMIIOHEHTOB CMECH BeEIIeCTB. 2. BrIUnclIeHre MacCOBOM HOJIM BEIIECTBA B PACTBOPE 10 M 3BECTHOM
Macce pacTBOPEHHOT'O BEIIECTBA M MacCe pacTBOPHUTENA. 3. BeIduciieHne MacCchl pacTBOPSIEMOT'0 BEIIECTBA M PACTBOPUTEINS, HEOOXOMUMBIX IS MTPUTOTOBIICHUS
OITpeICIEHHON MacChl pacTBOpa ¢ M3BECTHOM MacCOBOM JOJICH pacTBOPSHHOTO BEIICCTRA.

JdemoncTpaunu. O6pa3isl OKCHAOB, KACIOT, OCHOBAHHN | coJieil. Moaeny KpUCTaNIMIeCKUX PenIeToK XJIOpuaa HaTpHsl, anMasa, okcuaa yriaepoaa (IV). Bapes
cMecH Bozmopoza ¢ Bo3ayxoM. CriocoObI pazaeneHus cMmecei. JIMCTHIUSIIuS BOIBI.

JlaGopaTtopubie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IamMu BEIIECTB Pa3HBIX KiaccoB. 2. Pazmenenune cMeceid.

IIpakTHyeckue padoThI

ITpuroToBiieHNE pacTBOpa caxapa U ollpeAeieHue MacCOBOM JIOJIM €ro B pacTBOpE.

Tema 4. U3meHenusi, Npoucxoasilue ¢ BelecTBaMu. ( 4acoB. IloHATHE SIBJIEHUN KaK M3MEHEHMH, IPOUCXOIAIIMX C BeEIECTBAMU. SIBIEHUS, CBSI3aHHBIE C
M3MEHCHHEM KPHCTAJUIMYEeCKOrO0 CTPOCHHUS BEIECTBA IIPHU IIOCTOSHHOM €ro cocTaBe, — (H3WUYCCKHE sBICHUSA. DU3WUECKHUE SBICHUS B XHMHH:
TUCTUILIALNS, KpUCTAUIM3AIKs, BBIIADUBAHWE W BO3TOHKA BEMIECTB, HEHTpU(yrHpoBaHue. SIBICHHS, CBSI3aHHBIE C HM3MEHEHHEM COCTaBa BEIIECTBA,
XUMHUYECKHEe peaknud. [Ipu3Haku M ycloBUS NPOTEKaHUS XMMHUYECKHX peakiuii. [loHaTHe 00 PK30- M IHIOTEPMHUUYECKUX peakiusx. Peakmuu ropeHus Kak



YaCTHBIA CIydail SK30TEPMHYCCKUX PEaKIUi, MPOTEKAIOIINX C BBIJICICHUEM CBETa. 3aKOH COXpPAHEHHMS MAacChl BEIISCTB. XMMHUUYCCKHE ypaBHEHUs. 3HaUCHHUE
HHJEKCOB M Kod(hduimenToB. COCTaBICHHE YpPaBHEHHN XUMHYECKHX peakiuil. PacdeTsl MO XMMHYECKMM ypaBHCHHSIM. PellieHHe 3aJad Ha HaXOXICHUE
KOJIMYECTBA BEISCTBA, MACCHI MU 00beMa IPOAYKTA PEaKI[MH 0 KOJIMUECTBY BEIlleCTBa, MAacce UK 00beMy UCXOAHOr0 BelecTBa. PacueTsl ¢ HCIOIb30BaHHEM
TIOHSATHS «I0JIs», KOTAa HCXOIHOE BEIIECTBO JJAHO B BUJIC pacTBOpa C 3aJJaHHOM MacCOBOM J0jiel pacTBOPEHHOTO BEIIECTBA WIIM COACPKUT ONpPEIeTICHHYIO JOJI0
npuMeceil. Peakumu pasnoxenus. [lonstue o ckopoctu xuMuueckux peakiuid. Karammzatopel. @epmentsl. Peakumm coeaunenus. KatamuTudeckue u
HeKaTalIuThuYecKue peakiuu. O0paTuMblie 1 HeoOpaTUMBbIE peaknn. PeaKkiiuu 3aMeleH . DIeKTPOXUMHUECKHH PsIT HAITPSKCHUI METaJIOB, €ro HCIOIb30BaHIE
JJIs1 IPOTHO3UPOBAHUA BO3MOXXHOCTH IIPOTCKAaHUA peaKuMﬁ MCXKIAY METalllaMH U paCTBOpaMH KUCIIOT. PeaK]_[I/II/I BBITCCHCHHUSA OJHHUX METAJIJIOB M3 paCTBOPOB HUX
coneil mpyrumu Mmeraiaamu. Peakiun ooMmena. Peakiuu HedTpanu3anuu. Y CIOBHS IMPOTEKAHUs PEakiuii oOMeHa B pacTBOpax [0 KOHIA. THITBI XUMHYECKHX
peakiui (1Mo MPU3HAKY «UHCII0 M COCTaB MCXOJHBIX BEIICCTB M MPOAYKTOB PEaKIIMK») Ha IIPHUMEPE CBOMCTB BOJBI. PeaKius pas3lioKeHUs — DJICKTPOJINU3 BOBI.
Peakiiuu coequHeHUs — B3aUMOJICMCTBUE BOJBI C OKCHIAMHU META/UIOB U HeMeTauioB. [loHsTHE «TUAPOKCUIB». Peakiiuu 3amMenieHns: — B3auMOJICHCTBUE BOIBI
C IIEJTOYHBIMH H IIEI0YHO3EMENbHBIMUA MeTautamMu. Peakiun oOMeHa (Ha mpuMepe TUApoIn3a Cyab(huaa aTlOMAHAS U KapOnaa KalbIHs).

Pacuernsble 3aaa4u. 1. Berancienrne no XUMUYECKUM YpaBHEHUSM MaCChl WJIM KOJWYECTBA BEIISCTBA MO U3BECTHOM Macce WU KOJUYECTBY BEIlleCTBA OJHOTO M3
BCTYNAIONIUX B PEAKIIMIO BEIIECTB MIIM IPOAYKTOB peakiuu. 2. Berunciaenre Macchl (KOIMYECTBA BelecTBa, 00beMa) MPOAYKTa PeaKIMK, eCIM H3BECTHA Macca
HCXOJHOTO BEIIECTBA, COJEPXKAIIEro OMNPEACICHHYI0 00 npuMmeced. 3. BeiuncieHne Macchl (KOJIMYECTBA BEIECTBA, 00beMa) MPOAYKTA PEAKIIMH, €CIIU
HW3BECTHA Macca pacTBOpa U MaccoBasl JA0JIs PAaCTBOPEHHOT'O BEIIECTRA.

Jemoncrpanuu. [IpuMepsl Gu3nUecKux SIBICHUMN: a) IIaBiIeHre mapaduHa; 0) BO3rOHKa Moja MM OEH30MHOM KHCIIOTEI, B) paCTBOPEHUE IIEPMaHTaHaTa Kalus;
r) nuddy3us TyHIMCThIX BEIIECTB C TOPAIICH JaMIIOYKH HakanuBaHusA. [IpuMepsl XMMHUECKHX SBJICHHI: a) ropeHue maruus, ¢ocdopa; 0) B3auMOICHCTBHE
COJITHOM KHCIIOTHI ¢ MpaMOpOM HJIM MeJOM; B) mojydeHue ruapokcuaa meau (II); r) pacTBopeHre MOMydeHHOro THAPOKCHAA B KHUCIOTaX; 1) B3aUMOJIEHCTBHE
okcuma Menu (II) ¢ cepHOM KHCIIOTOM NMpW HArpeBaHWH; €) pa3jioKeHUE MEepMaHraHaTa Kaylus; ’K) B3aMMOJCHCTBHE pa30aBJICHHBIX KHCIOT C METaulaMu; 3)
pa3lIoKEHUE MTePOKCHIA BOAOPOIA; U) JICKTPOIIN3 BOJIBI.

JlaGopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIApEHUS BOABI M CITHPTA IO MCUE3HOBEHUIO UX Kalleldb Ha (HILTpoBaabHOM Oymare. 4. OKHUCIICHHE MeIU B
IJITAMEHHU CIIUPTOBKH WIIM TOpeNKH. 5. [loMyTHEHHE N3BECTKOBOM BOMABI OT BBIABIXaEMOTO yIieKHcaoro rasa. 6. [lomydeHne yriieKucioro rasa B3anMoIeiCTBHEM
COJbI M KUCIIOTHI. 7. 3aMelienne Meau B pactBope xjopuaa meau (II) sxemesom.

IIpakTnyeckne padoThl. AHATN3 MOYBHI U BOJKI. [IpH3HaK XUMUYCCKUX PEAKIIU.

Tema 5. PacrBopenue. PactBopbl. CBoMCTBa pacTBOPOB 3JIEKTPOJIHTOB. 8 4acoB.

PactBopenune kak (U3MKO-XMMHUYECKUM mporecc. [loHsATHE O THApaTax M KpHcTamuloruapartax. PactBopumocts. KpuBble pacTBOPHMMOCTH Kak MOJENb
3aBHCHMOCTH PacTBOPUMOCTH TBEPABIX BEHIECTB OT TeMIlepaTyphl. HachlmeHHBIE, HEHACHIIICHHBIE W TIEPECHIMIEHHBIE PacTBOPHI. 3HAYCHHWE PAacCTBOPOB IS
TIPUPOIBI U CEIIbCKOTO X03siicTBa. [ToHATHE 00 IEKTPOIUTHICCKON MTUCCOMMAIIIH. DICKTPOIUTH M HEJIECKTPOIUTEI. MeXaHu3M JTUCCOITHAITIN 3JICKTPOIUTOB C
PA3INYHBIM THUIIOM XHMHYECKOW CBs3H. CTEleHb JIIEKTPONUTHYECKON muccoruanui. CHiIbHBIE W C1a0ble AIEKTPONMHTH. (OCHOBHBIC TTOJOXKCEHUS TCOPHH
SJICKTPOIUTHICCKON AMCCONUAnin. MoHHBIC ypaBHEHHS PEakIldii. Y CJIOBHS MPOTEKAHMS peakind OOMeHa MEXIY JJICKTPOIHTAMH JI0 KOHIIA B CBET¢ MOHHBIX
npeactaBiennii. Kimaccudukamus WOHOB W HUX cBoicTBa. KwucimoTel, mx Kkiaccubukamusa. Jluccoruanus KUCIOT M HX CBOWCTBA B CBETC TCOPUH
3JIEKTPOJIMTUYECKON Aucconuanui. MoNeKyIsIpHbIe M MOHHBIC YPaBHEHHS peaKIuil KUCI0T. B3amMoaelicTBHe KUCIOT ¢ MEeTaulaMH. DJIEKTPOXUMHUYCCKHI P
HanpsDKEHUH MeTallloB. B3auMojelcTBHE KHCIOT € OKCHJIAMHM MeETauioB. BzamMojaelcTBHE KHCIOT C OCHOBAaHUSMH — peaKIus HeUTpaau3aluu.
B3anMopelicTBHe KHCIOT C COJIIMHU. Mcrmonb3oBaHWe TaOMHIIBI PACTBOPHUMOCTH JUIS XapaKTEPHUCTUKH XHMHYECKHX CBOHCTB KHCIOT. OCHOBaHHS, WX
kinaccudukanys. Jucconmamnus OCHOBaHUHM M WX CBOMCTBA B CBETE TEOPHUH AJICKTPOIUTHYCCKON IUCCONMAIMH. B3auMOIeHCTBHE OCHOBAHHN C KHCIOTaMH,
KHCIIOTHBIMA OKCHAaMH U coisMH. Vcrnonp3oBaHne TaOMUII PACTBOPHUMOCTH JIISl XapaKTEPUCTUKA XWUMHUYECKUX CBOWCTB OCHOBaHWA. PaznmoxeHwne



HEPAaCTBOPUMBIX OCHOBaHWUW mpu HarpeBaHuu. Conm, UX KiIaccU(UKAUsS M IUCCOLMAIMS PA3IUYHBIX THIIOB coyieli. CBOWCTBa COJICH B CBETE TECOPUHU
SICKTPOIUTHYECKON aucconranuu. B3aumoneiicTBue coneil ¢ MeramiaMu, YCIOBHS IMPOTEKAaHWs dTUX peakuuil. BzanMopelicTBue coieil ¢ KHCIOTamy,
OCHOBAHUSIMH M COJISIMU. VIcronb30BaHME TaOIMIIBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKH XUMHYCCKUX CBOMCTB cosieli. O000IeHHEe CBEIeHH 00 OKCHAax, MX
KJIACCU(UKAIIUK U XUMHYCCKUX CBOWCTBaxX. ['eHeTHueckue psjibl METAJIOB U HEMETAIUIOB. [ eHeTHueckas CBs3b MEXIY KJIacCaMH HEOPTaHMYECKHX BEISCTB.
OKHUCITUTEIBHO-BOCCTAHOBUTENIbHBIC peakiuu. OKUCIUTEh U BOCCTAHOBHTENb, OKHCIICHUE M BOCCTaHOBJICHHE. Peakiuu MOHHOro oOMEHa M OKHUCIMTEIBHO-
BOCCTaHOBHUTEIbHBIC peakiuu. COCTaBICHUE YPaBHEHHMI OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH METOMOM 3JIEKTpOHHOro OanaHca. CBOWCTBA MPOCTHIX
BEIIIECTB — METAJUIOB U HEMETAJIJIOB, KUCIIOT U COJICH B CBETE MPEACTABICHUI 00 OKUCIIUTEILHO-BOCCTAHOBHTEIBHBIX Tporieccax. JleMoncTpanyu. VcnbiTanue
BEIIECTB M MX PACTBOPOB Ha 3JIEKTPOIPOBOIHOCTh. J[BMKEHHME OKpAIICHHBIX MOHOB B 3JICKTPUUYECKOM IIOJI€. 3aBHCHMOCTBH 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHCJIOTBI OT KOHIleHTpanuu. B3aumonelicTBue IMHKA C cepoil, conmsHoil kucimoroi, xmopuaom menu (II). T'openne marnuda. BzaumoneiicTBue xyiopHOH U
CEpOBOJOPOIHOMN BOBI.
JlabopaTtopHble ONBITHLY. Peakiuu, XapakTepHbIE [UISI PACTBOPOB KHUCIOT (COMSIHOM WM cepHOM). 9. Peakumm, XapakTepHble /IS pPacTBOPOB
menouer (ruaApokcuaoB HaTpus wim kKanms). 10. TlomydueHue W cBOMCTBa HEPACTBOPUMOIO OCHOBaHHs, Hampumep, ruapokcuaa memu (II). 11. Peakmum,
XapaKkTepHbIE JIJIS paCTBOPOB conel (Hampumep, s xnopuaa meau (M). 12. Peakiuu, xapaKkTepHbIe I OCHOBHBIX OKCHJIOB (HAIIPUMED, I OKCHJIa KaJIbITus).
13. Peakimn, xapakTepHbIE ISl KUCIOTHBIX OKCUJIOB (HAIIPUMED, JUTS YTJIEKHUCIIOTO Tasa).
IIpakTnyeckue padoThl. VoHHBIC peaknuu. Y CIOBUS MPOTEKAHUS XUMHYECKHX PEaKIIUid MEXKIy pacTBOpaMHU JJIEKTPOJIUTOB 10 KOHIA. CBOWCTBA KHUCIOT,
OCHOBAHMI, OKCHJIOB U cojied. PellieHne skcriepuMeHTalIbHBIX 3a7a4.
IloBTOpEHMe. 2 yaca.

Crtpoenue BeliecTB. XMMUYECKHE CBOMCTBA BeliecTB. CriocoObl MOMyUEHHS M XUMHUECKUE CBOMCTBA BEIECCTB. SHAUCHHE XMMHYSCKUX 3HAHUH.

Kaneﬂz[apﬂo-TeMaaneCKoe IJIAHUPOBaAHUE

Ne Jlara Pa3zpgen, Tema ypoka, KOTU4eCTBO YaCOB MarepuajibHO-TEXHHUYECKO0e 00ecneueHune
YpOKa Ilo dakr
MJIa"Hy

BBenenue. 6 yacos.

1. Xumus - Hayka o BeunlectBax. MHcTpykrax mo TexHuke | MHcTpykuus no Th, uznenus us crekia, MeTauioB, KEpaMUKU,
0e301acHOCTH. [lepuoanueckast cucrema

2. [Ipaktrueckas padora Ne 1 3HakoMcTBO ¢ JabopaTopHBIM | JIaGOpaTOpHEBIN MTATHB, ACP KATEIH TSI IPOOHPOK, MPOOUPKH, KOJIOHI,
000pyIOBaHUEM. cnuproBKa, mocyna u3 Qapdopa, Tabmuma «lIpmembr paboTel B

xuMKaOuHeTe», «CTpoeHue MIaMeHny, TeMIepaTyPHbII TaTUHK

3. [Ipaktideckass pabora Ne 2 HaOmromenwe 3a ropsmied | CBedya, CIMYKH, CTEKIISTHHAS TPYOKa, IIUMIIBI, IIPEAMETHOE CTEKIIO,
CBEYOH. IITATHB C IPOOHPKAMHU

4. 3HaKN XUMHUYECKUX 3JIEMEHTOB. Ilepuoguueckas cucrema

5. Xumuueckre GopMyIIbL. Ileproanyeckas cucrema

6. Bbruucnenrs no XumuaeckuM Ghopmyiiam. Ileproanyeckas cucrema




ATOMBI XHMHYECKHX JJIEMEHTOB. 7 4aCOB.

7. Crpoenue atoma. M30TomsI. ITepuoanueckas cucrema, MOACTH aTOMOB, Mpe3eHTanus «M30Tombny

8. CTpoeHue IEKTPOHHBIX 000JI0UEK aTOMOB. Ilepuonauueckass  cucTeMa  XUMHUYECKHX  JJICMCHTOB,  TaOiuIa
«DJIEKTPOHHBIC KOH(PUTYPAIIUN aTOMOB)

9. [Tepuomuueckas cucremMa U CTPOCHHE aTOMOB. [Tepuomuueckas cucrema

10. HonHas cBs3b. Tabmuna «oHHas CBs3b», 00pa3iibl BEIIECTB C HOHHOW CBSI3bI0, MOJICITb
KPUCTaJUIMYECKOM PEIIECTKH MTOBAPECHHON COMU

11. KoBanenTtHas nenonsapHas xuMudeckasi cBsi3b. KoBanentHas | Tabnuna «KoBaneHTHasI HEMOMSIPHAS CBSI3b», MOJIEIH BEIIECTB C

noJiipHasd XUMHNYCCKas CBA3b. KOBaJICHTHOM HeHOJIinHOﬁ CBSI3bIO
12. Meranauyueckass XUMHYECKas CBSI3b. [Ipe3zentanus «TUIbI XUMUYECKON CBS3U
13. [pakTuyeckas pabora mo temam: Xummueckue Gopmyisl. | [lepumoandeckas cucrema
Ctpoenne aToma.
IIpocThle BeliecTBa. 34acoB.

14, MeTtamisl. OO0pa3Irel BEMECTB METAIOB, MAaTHUT, CMEChH XKeJle3a ¢ Cepoi, CTaKaH C
BOJIOW, CIIUPTOBKA, NITATHB C MPOOUPKAMH, IIPOOUPKOJIEPIKATEND

15. HemeTamiebr. OO0pa3Irel BEMEeCTB HEMETAIUIOB, CTaKaH ¢ BOMOW, CIIMPTOBKA, IITATHB C
pOOHpPKaMHU, TPOOHPKOIEPKATETH

16. Pemenne 3amaq Ha onpeaeneHne MOIsIpHOro o0béMa ra3oB. | COOpHUK 3a1aq

CoenrHeHUs] XMMHYECKHX 3JIEMEHTOB. 3 4acoB.

17. CrereHb OKHCTICHUS. Ilepunomuueckasi cucTeMa XUMHYECKUX 3JIEMEHTOB

18. OKcHIIBI ¥ BOJOPOTHBIE COCTUHEHUSI. OO0pa3sITsl OKCHUIIOB

19. OcuoBanusg.Kucnorsl. Conu OO0Opa31sl OcHOBaHMH, TabHIa «PacTBOPUMOCTE KHCIIOT, OCHOBAaHUN U
coJieit B BOjIe», IITATHB C MPOOUPKAMH, HHIUKATOPHI, pACTBOPHI
TUIOPOKCUIOB HATPHUSI, KAJIBIIHSI, aMMOHUS

HN3MeHeHuUs1, NpoucXoAsiue ¢ BelllecTBaAMU. 74

20. dusnyecKre ABICHUS U XUMHUICSCKAE PCAKITHH. IIpesenTanus «Pu3ndecKue ABICHUA. XUMHUICSCKAE PEAKITUI,
CIIUPTOBKA, CTEKIISTHHAS TPYOOUKa, IITATHB C IPOOHPKaMH, PACTBOPHI
CEpPHOI KHUCIIOTHI, XJIOpUAA Oapus, JakKMyca, THIPOKCHIA HATPHS,
tdheHondranenHa

21. XUMUYECKrEe ypaBHEHHS. Ileprognueckas cucrema

22. CocTaBneHue ypaBHCHUN XUMUYECKUX PEaKUH. Ilepuonuueckas cucrema

23. Peaknuu: paznoxxeHus, COeIMHEHUs, 3aMeIleH ], OOMeHa Buneo ombiTer «Pasnoxkenre, 0OMeH, 3aMeIleHNs, COSITHHCHUS




24,

[Ipaktuueckass pabora Ne 5 [lpu3HaKM XUMHYECKHX
peaKuuu.

TtaTtuB c mpoOupkaMu, CIMPTOBKA, MeHAS IPOBOJIOKA, CepHAast
KHCJI0Ta, OKCUA MEIH, MpaMop, COJsIHAs KMCIIOTa, JIYYNHKA, XJIOPH]T
JKeJe3a, PoAaHuA Kanus, KapOOHAT HATPHUs, XJIOPUJ KalbLIUs

25. THIBI XUMUYECKUX PEAKLIUN. Tabmuua « TUbl XUMUYECKUX PeaKIHii»
26. Kontponbhas pabora o Teme: [IpeBpaiieHus BeImecTs. Ilepuonuyeckas cucrema
PacTtBopenue. PactBopbl. CBoiicTBa pacTBOpOB
3JIEKTPOJINTOB. 15 yacos.

27. PacrBopsl. CrakaH ¢ BOJIOH, Cynb(dar Menu, Cyiab(aT Kalblus, HOAU cepedpa,
npe3eHTalus «PacTBOpUMOCTh BEIIECTBY

28. DNEKTPOTUTHIECKAS TUCCOITAAIINS. Tabnuia «NMeKTPOTUTHIECKAs TUCCONAITNS», TATIHKH JJIs
OTIpeNIENeHUs IIEKTPOIIPOBOAHOCTH, PACTBOPHI BOJIbI, TOBAPEHHOW COITH

29. HonHble ypaBHEHUS. Tabnuma «PacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOZE», IITATHB
C MPOOHUPKaMHU, XJIOPUJ] HATPHS, HUTPAT cepedpa, XIOpHUJI XKeesa,
TUAPOKCUI HATPpUA, CEPHAasl, a30THaA, COJIAHAA KHMCJIIOTEI

30. [paktnyeckass pabdora Ne 6 VYcnoBus mnporekanus | lltatus ¢ mpoOupkamu, cyiabdar Meau, XJIOPHL Kanus, Cyinbdar

XUMUYECKUX PEAKLIUN. AJIOMHUHMS, TUAPOKCUA HATpus, ¢pocdaTt HATPHs, XJIOpu Oapws,

KapOOHAT U CYJIb(UT HATPHS, a30THAS KUCJI0Ta, (peHosdTaNneuH,
COJISIHAsI KUCIIOTA, CYyIb(aT Meu

31. Oxkcunpl, BX KiacCu(UKAIs, CBOUCTBA. Tabmuna «Knaccudukanus OKCHIOBY, IITATHB C IPOOUPKAMH,
MpOOHUpPKOAEpIKaATENh, CHUPTOBKA, OKCHABI METU M KaJIbIUs, CEpHAS
KHCJIOTa, CTaKaH ¢ BOfoH, (heHoM(BTANIEHH, M3BECTKOBAsI BOJA

32. CocraBneHre OKUCIINTEIbEHO-BOCCTAHOBUTENBHBIX peaknuil. | [lepmomuyeckas cucteMa XUMHUYECKUX DJIEMEHTOB

33. IIpaktrueckas padora Ne 9 Pemenue sxcrepuMeHTanbHBIX | [IITaTUB ¢ MpoOMpKaMu, CepHas KHCIIOTa, IMHK, XJIOPHI MarHus,

3amad. TUAPOKCH[] HATPHS, CyNb(daT Kaus, KapOOHAT HATPHUS, HUTPAT [INHKA,

docdar kamwsi, Cynp(hUT HATPHSI, COISTHAS KUCIIOTa

34, KoHnTtponwsHas pabota 1o Teme: PacTBOpEL. Tabmmma «PacTBOpUMOCTE KHUCIIOT, OCHOBAHHH U COJICH B BOJIE,
MepUOINYecKasi CHCTEMa XUMUYECKUX DJIEMEHTOB

IToBTOpenne. 8 yacos.
35. CtpoeHue BemecTs. Ilepronnyeckas cucreMa XUMHUYECKUX JIEMEHTOB
36. 3HavYeHNE XUMUYECKUX 3HAHHM. [IpesenTanus «XuMusl — 3KCIEPUMEHTaIbHAs HAyKay
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