MOY «Cyospsckas cpeansisi o01eo0pa3oBaTeabHas IIKOIay.

PabGouasi nporpaMmma no y4ye0HOMY npeamMery «XuMHA»
OCHOBHOI1 00111€00pa30BaTeILHOI MPOrpaMMblI
cpeaHero oomero oOpa3zoBaHus
(X-XI kmaccni)

IIpoduabHbIH YPOBEHD

Cpoxk peanu3zanuu — 2 roaa

HIMO yuurenei xumuu, QU3UKH, OMOJIOTUH, reorpaduu
2017 rox

ITpunoxxenue 1 k npukasy
MOY «Cyospsckas COLL»
ot 31.08.2021 Ne 156 /01-09



l. ILnanupyeMble pe3yJbTAThl H3VUYEHHUS V‘leﬁHOl“O npeaMerTa « XMMHH»
B PE3YIBTATC UBYUCHUA XUMUU 06y1{a10mnec;1 noimy4dar JanbHEeiIIee Pa3BUTHUC JINYHOCTHLIX, PErYIIATUBHBIX, KOMMYHUKATUBHX W MMO3HABATCIIbHBIX YHUBCPCAJIbHBIX

Y4eOHBIX JICHCTBUI; yueOHOH 1 oOmienonb3oBarenbckoii MK T-KoMIIETEeHTHOCTH, KOTOPBIE COCTABISIOT MICUXOJIOT0-TISNAarOrHYECKYI0 U HHCTPYMEHTAIBHYIO OCHOBBI
q)OpMI/IpOBaHI/Iﬂ CHOCOGHOCTI/I U I'OTOBHOCTH K OCBOCHHIO CUCTEMATHUYCCKUX 3HaHPII71, X CAaMOCTOATCIIbHOMY ITOIIOJHCHHIO, IECPCHOCY U MHTCI'pAllU; CHOCO6HOCTI/I K
COTpYAHNYCCTBY U KOMMYHUKAIIUK,; PCHICHUIO JUYHOCTHO U COIMAJIbHO 3HAYUMBIX HpO6J'IeM 1 BOIIJIOIICHUIO peHICHI/Iﬁ B IIPAKTUKY, CHOCO6HOCTI/I K caMOoOpraHnusanuu,
CaMOpETYJISIIIK U pedIeKcuu.

JINYHOCTHBIE, MeTANPeIMEeTHBIE U NPEeAMETHBIE Pe3YJIbTAThl 0CBOCHHS MPeAMeETa XUMUSI

JesTensHOCTh YUUTENsl B 00yYEHNH XUMUHY B CTapiel IIKoJe JOIDKHA ObITh HalpaBjieHa Ha JOCTHKEHHE 00YYarOIMMHUCS CISTYIOUINX JTUYHOCHHBIX PE3YTbmamos.
1) B IEHHOCTHO-OPUEHTAIIMOHHOM c(hepe - YYBCTBO FOPJIOCTH 32 POCCUHCKYIO XMMUYECKYI0 HAyKy, T'YMaHH3M, OTHOIIICHHE K TPY/Y, IIeIeyCTPEMIICHHOCTD;

2) B TpyA0OBOH chepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JalibHEM el 00pa3oBaTeIbHON U MPOQPECCHOHAILHON TPACKTOPHUH;

3) B I03HABATENHbHOM (KOTHUTUBHOM, MHTEJUIEKTYaIbHOW) chepe - yMEHHE yIpaBisaTh CBOEH MMO3HABATEIHHOMN AESTENbHOCTHIO.

Memanpeomemnpimu pe3ynbmamamyu OCBOSHHS BBIITYCKHUKAMH CPETHEH MIKOJIBI TPOrPaMMBI I10 XMMHUH SBJISIOTCS:

1) ucrnosnp30BaHKE YMEHUH M HABBIKOB Pa3IMUYHBIX BHJIOB [T03HABATEIILHON JCATEIBHOCTH, MPUMEHEH M€ OCHOBHBIX METOJIOB IMO3HAHUS (CHUCTEMHO-MH(POPMAIIMOHHBIN aHAJH3,
MOJIEIMPOBAHHE) ISl U3YUCHUS PA3IMIHBIX CTOPOH OKPYKaIoIIei NeHCTBUTEIHHOCTH;

2) NCIIONB30BaHNE OCHOBHBIX HHTEIUIEKTYAIBHBIX OMepaliii: popMyInpOBaHHE TUIIOTE3, aHAIN3 U CHHTE3, CpaBHEHUE, 0000IIIeHNe, CICT eMaTH3AIHsl, BEISIBIIEHNE IPUIHHHO-
CIIEZICTBEHHBIX CBS3€H, TIOMCK aHAJIOTOB;

3) yMeHue reHepupOBaTh UAEH U OIPENETSATh CPEICTBA, HEOOXOIMMBIE /IJISl X Peaji3allii;
4) yMmeHure OIpeleNaTh [elu U 3a7a9H IeITeTbHOCTH, BRIOMPATh CPEICTBA PeaH3alliy e U IPUMEHSTh UX Ha TPAKTHUKE;

5) UCTIOTP30BaHNE PA3INIHBIX UCTOYHUKOB IS TIOTYICHUS XHMIYECKorH WH(OpMAINK, TOHUMAaHNe 3aBHCUMOCTH COJIEpKaHs U ()OPMBI MTPECTaBII eHISI HH(POpMAaIK OT IeJen
KOMMYHUWKAIIMY U aJipecaTa.

B obnacTu mpenMeTHBIX pe3ysbTaToB U3y4eHHE XUMHH MPEAOCTABIISET YIEHUKY BO3SMOKHOCTD Ha CTYIIEHH CPeIHETro (IOIHOr0) 001Iero 00pa3oBaHus HAyIHUThCS:
1) B mo3HaBatenbHOI cdepe:

a) JaBaTh ONpe/eICHIs N3yICHHBIM OHATHSM;

0) oNMCHIBATh IEMOHCTPALIMOHHBIE 1 CAMOCTOSITENEHO MPOBEICHHBIE SKCIIEPUMEHTBI, UCIIOB3YS JUIS 3TOr0 €CTECTBEHHBIH (PyCCKHI, POIXHOM) SI3BIK M S3bIK XUMHU;

B) OIMUCBhIBATD U Pa3JINYaTh U3YYCHHBIC KIIACChI HCOPTraHUYCCKUX U OPraHUYCCKUX CO€HHH€HHﬁ, XUMHUYCCKHUEC PCAKIINH,



T') KI1acCU(PHUIMPOBATH U3ydEHHBIE OOBEKTHI 1 SIBICHUS;
1) HaOIr0IaTh JEMOHCTPUPYEMBIEC M CAMOCTOSITEIILHO IPOBOIUMBIE OIBITHI, XUMUYECKUE PEAKLUH, TIPOTEKAIOIIUE B IPUPOAE U B OBITY;

€) AenaTh BHIBOJBI M YMO3AKIIOUCHHS U3 HAOMIOCHUH, N3yUYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOMCTBA HEN3YUEHHBIX BEIECTB 110 aHATOTUH CO
CBOMCTBaMU U3Y4YECHHBIX;

) CTPYKTYypHpOBaTh N3yUEHHBIH MaTepHal;

3) HHTEPIPETHPOBATH XUMHUECKYIO HH(OpMAIHIO, TONyYEHHYIO U3 APYTHX HCTOYHUKOB,

1) OMHCHIBATH CTPOCHUE aTOMOB AJIeMeHTOB |-V mepronoB ¢ 1crnonp30BaHUEM JIIEKTPOHHBIX KOH(PUTYpaIUii aTOMOB;
K) MOJIETUPOBATh CTPOEHUE MPOCTEHIINX MOJIEKYJ HEOPTaHMUECKHUX U OPTaHUYECKUX BEIIECTB, KPUCTAIIIOB;

2) B IICHHOCTHO-OPHUEHTAIIMOHHOM C(bepe: aHAJIM3UPOBATh U OLIEHUBATh MOCIIEICTBUS JIs1 OKPYKAIOLIEN Cpebl OBITOBOU U MPOU3BOJICTBEHHON JIEATEIIbHOCTU YEJI0BEKa,
CBSI3aHHOM C TTepepaOdOTKON BEIIECTB;

3) B TpyOBO# cepe: IPOBOIUTH XUMUUIECKUH IKCIICPHUMEHT;
4) B chepe hu3nUECKON KyJIbTYphI: OKa3bIBaTh IEPBYIO MOMOIIb PU OTPABJICHHUIX, 0XKOraX U APYIHX TpaBMaXx, CBA3aHHBIX C BEIIECTBAMU U JIA0OPATOPHBIM 000Dy 10 BAHHEM.

Inanupyemble pe3ybTaThl OCBOEHUS Y4eOHOT0 MpeaMeTa « XUuMHSI»
B pesyabTaTe n3yuenusi XuMun Ha NpoGuJILHOM YPOBHE BBINYCKHHK HAYYHTCS:

MOHMMATh POJIb XMMHH B €CTECTBO3HAHHH, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMH HayKaMH, 3HaUCHUE B )KU3HH COBPEMEHHOT'O OOIIECTBA;

e 3HATh BOKHEUIINE XNMUYECKUE MOHTHS: BEIIECTBO, XUMUIECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB M MOJIKYII, HOH, paJuKall, aJUIOTPOIIHS, HYKJIUIBI 1
M30TOIIBI, ATOMHBIE S-, P-, 0-OpOHTaH, XUMHYECKasl CBSA3b, AJIEKTPOOTPHLIATEILHOCTD, BaJIGHTHOCTD, CTEIICHb OKUCIICHHSI, THOPHIH3alHsl OpOrTaliell, IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIA 00BEM, BEIIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS, KOMITJIEKCHBIC COSIMHEHHS, TUCTIEPCHbIC
CHCTEMBI, HCTHHHBIE PACTBOPBI, HJICKTPOIMTHYECKAsT ANCCOUAIINS, KHCIIOTHO-OCHOBHBIE PEAaKIINH B BOAHBIX PACTBOPAX, THIAPONIN3, OKHCICHNE H BOCCTAaHOBIICHHUE,
AIIEKTPOJIN3, CKOPOCTh XUMHUYIECKOH PEaKIy, MEXaHU3M PEaKINH, KaTajn3, TEIIOBOH (P PEKT peaKkuy, SHTATBINI, TEIIOTa 00pa30BaHMs, SHTPOIINS, XUMHUYECKOEe
paBHOBECHE, KOHCTaHTa PAaBHOBECHSI, YIIIEPOAHBIN CKeleT, (PYHKIIMOHAIbHAS TPYIINA, TOMOJIOT U, CTPYKTYPHAs U IIPOCTPAHCTBEHHAS! N30MEPH s, HHAYKTUBHBIA U
Me30MepHBIA 3 (HEKTHI, ITeKTPohUI, HYKIEOPHI, OCHOBHBIE THUITHI PEAKI[Nil B HEOPTaHMUECKONW U OPTaHUIECKOU XUMHUM,

® 3HATh OCHOBHBIC 3aKOHBI XUMHU: 3aKOH COXPAaHEHUs MacChl BEIIECTB, IEPUOMIECKII 3aKOH, 3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo, 3aKoH [ ecca, 3aK0oH
JEHCTBYIONIMX MacC B KHUHETHKE U TEPMOANHAMUKE;

® 3HATh OCHOBHBIC TEOPHH XUMHU: CTPOCHHS aTOMA, XUMHYECKOH CBS3H, SIEKTPOIUTHIESCKON TUCCOLMALINH, KUCIOT 1 OCHOBAaHUH, CTPOSHUS Op TaHMYECKHX COCANHEHUH
(BKITIOUAS CTEPEOXMMHUIO), XUMUYECKYIO KHHETUKY M XHMHUUYECKYIO TEPMOIMHAMHUKY;

® KJIacCHU(HKAIMIO 1 HOMEHKIIATYPy HEOPraHUYECKUX ¥ OPraHMYEeCKHX COCANHEHUIA;



MPHUPOAHBIE HICTOYHUKH YTIEBOJOPOAOB M CIIOCOOBI MX MepepadOTKu;

BEIIECTBA U MaTEpUabl, IIUPOKO HCIOIb3yEeMbIe B PAKTHKE: OCHOBHBIE METAILJIBI M CILUIABBI, TPauT, KBapIl, CTEKIIO, LIEMEHT, MUHEPaJIbHbIE YJ00pEHHS, MUHEPaJIbHbIC
W OpTraHUYeCKH e KUCIIOTHI, IE0YH, aMMHAK, YTIIeBOAOPOIbI, (EHOI, aHUIINH, METaHOJ, STaHOJ, STHIICHTIIMKOJIb, TIULIEPUH, popManbIerul, aneTanbIerul, aleToH,
TIII0K03a, caxapo3a, Kpaxmall, KieT4aTka, aMUHOKUCIIOTHI, OeJIKH, HCKYCCTBEHHBIE BOIOKHA, KayYyKH, IJIACTMACCHI, KUPBI, MbUIa 1 MOIOLIHE CPENICTBA;

Ha3blBaTh U3yYEHHBIE BEILECTBA 110 «TPUBUAIIBHON» U MEXIYHAPOIHONH HOMEHKIIATypaM;

OIIPEEIATh: BAJICHTHOCTb U CTEIIEHb OKUCIEHUS XMMUUYECKHUX JIEMEHTOB, 3aps] MOHA, TUIl XUMUYECKOU CBSI3H, IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII, THII
KPUCTAJUIMYECKON PELIETKU, XapaKTepP CPElbl B BOAHBIX PACTBOPAX, OKMCIUTENIb U BOCCTAHOBUTEND, HAIIPABIICHUE CMELIECHNS PAaBHOBECUS IO BIUSHU EM Pa3InIHbIX
(hakTOpOB, M30MEPHI U TOMOJIOTH, PHHAJISKHOCTD BEIIECTB K Pa3IMYHBIM KilaccaM OpTaHHYeCcKUX COCTUHEHUH, XapaKTep B3aMMHOTO BIUSHUS aTOMOB B MOJICKYJIax,
THIIBI PEAKIIMI B HEOPraHUYECKOM U OPraHMYECKON XMUMHUY;

XapaKTepH30BaTh: S- , P- ¥ 0-3JIEMEHTHI 110 UX TOJIOKEHHIO B Tiepuoandeckoit cucreme J[. M. Menneneesa;

061111/16 XUMHYECKHE CBOMCTBA METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HCOPIraHUYCCKUX COGJII/IHGHPlﬁ; CTPOCHUC U CBOICTBa OpPraHnuYCCKHX COG}Z[I/IHCHI/Iﬁ

(YriieBo1opoioB, CIIUPTOB, (hEHOJIOB, AJIbJICTHIOB M KETOHOB, KAPOOHOBBIX KUCJIOT, aMHUHOB, aMUHOKHCJIOT U YTJICBOJIOB);

OOBSICHATB: 3aBUCMOCTh CBOMCTB XMMHUYECKOI0 3JIeMEHTa 1 00Pa30BaHHBIX UM BEIIECTB OT MOJIOXKEHHs B Iiepuoandeckoi cucreme J.M. MenjeneeBa; 3aBUCUMOCTh
CBOMCTB HCOPraHM4CCKUX BEIICCTB OT UX COCTaBa U CTPOCHUS,

MPHPOLY U CIOCOOBI 00pa30BaHMsI XHMUYECKOW CBSI3W; 3aBUCHMOCTh CKOPOCTH XUMHYECKOH PEaKIMU OT Pa3IMYHbIX (AKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH
OpPraHuv4CCKuX Coe)II/IHeHI/Iﬁ OT CTPOCHUA UX MOJICKYII;

BBIIOJTHATE XUMUYECKUI OKCIICPHUMEHT I10: paCliO3HaBaHHUIO BaXXHEHIIINX HCOPraHUYCCKUX U OPraHNYCCKUX BCIICCTB,; MMOIYUCHHUIO KOHKPETHBIX BEIIECCTB, OTHOCAIIUXCA K
W3YUYCHHBIM KJIacCaM COCIMHCHHIA;

MPOBOUTH PACYETHI 0 XUMHUYECKUM (POpMYJIaM B ypaBHEHUSIM PEaKIui;

OCYIIECTBIIATH CAMOCTOSATENLHBINA TTOMCK XUMUYIECKOW WH(POPMAITHH C UCTIOIB30BaHIEM Pa3IMYHBIX UICTOYHUKOB (CIPABOYHBIX, HAYUHBIX U HAYYHO-TIOMYJISPHBIX
W3IaHAK, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HTepHETA);

HCIOJIF30BATh KOMITBIOTEPHBIC TEXHOJIOTHH JIJIsi 00pabOTKH ¥ mepeaayr HHPOPMAIUH U €€ TPE/ICTABIICHUS B Pa3IMYHBIX (OpMax;

HCIO0JIb30BATh HpPIOﬁpeTeHHble 3HAHUSA U YMCHUS B npaKanecxoﬁ JeITEeIbHOCTH ¥ MIOBCETHEBHOM sKM3HM JJIs1: TTOHUMAaHUS rI100aTbHBIX HpO6J’ICM, CTOAMIUX IEPEN

YCIIOBCYECCTBOM: OKOJIOTHYCCKUX, SQHEPICTUUCCKUX U CBIPBEBBIX,

OOBSICHEHNSI XUMHYECKHX SBJICHHUH, IIPOUCXO/IINX B IPUPOE, OBITY M Ha IPOU3BOICTBE;

HKOJIOTHYECKU TPAMOTHOTO TTOBEICHHS B OKPY KArOIIel cpere;

OLICHKH BIIMSIHUSI XMMHUYECKOT0 3arPS3HEHNUS OKPYKAIOIIeil cpeibl Ha OpraHu3M YeIOBeKa U APYTUe KHUBBIE OpPraHH3MBI;
Oe3omacHoi paboTHI ¢ BElIeCTBAMH B JIA00OPATOpUH, OBITY U Ha IIPOU3BOICTBE;

OIpeeNeHns] BO3MOKHOCTH TIPOTEKAHMSI XUMHYECKHUX TPEBPALICHUH B Pa3JIMYHBIX YCIOBHAX U OLEHKH MX TOCIEICTBHIA;
pacro3HaBaHUs U WACHTU(UKAIUHA Ba)KHEHIIINX BEIIECTB M MaTEPHAJIOB;

OLICHKU KaueCTBa MUTHEBOW BOJBI U OTIEIBHBIX IMUIIEBBIX POTYKTOB;

KPUTHUYECKOW OI[EHKH JIOCTOBEPHOCTH XMMHUYECKOH MH(OPMAINH, TOCTYIAOMICH U3 Pa3InYHbIX HCTOYHUKOB.



BbIl'lyCKHI/IK MOJYYUT BO3SMOKHOCTb HAYUYUTHCH:

®  BBIIBUTATh U MPOBEPSATH IKCIIEPUMEHTAIBHO THIIOTE3bl 0 XUMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX COCTABa M CTPOCHUS, UX CIOCOOHOCTH BCTYMATh B XUMUYECKHE
peaKIuy, 0 XapaKTepe U MPOAYKTaX pa3IMUHbIX XUMHUYECKUX PEaKIIHii;

® XapakKTCepH30BaThb BCIICCTBA 110 COCTaBy, CTPOCHUIO U CBOIZCTB&M, YCTaHaBJIUBATh NPUUHMHHO-CICACTBCHHLIC CBA3U MEXKAY JaHHBIMU XapaKTECPUCTUKAMU BCUICCTBA,
® COCTaBJIATHh MOJICKYJIAPHBIC U IMOJIHBIC NOHHBIC YPABHCHUS 110 COKPAIICHHBIM NOHHBIM YPABHCHUAM,

[ ] HpOI‘HOSI/IpOBaTb CHOCO6HOCTL BEIICCTBA HpOSIBJ'IS[TB OKHUCJINTCIBbHBIC NJIU BOCCTAHOBUTCIIbHBIC CBOI\/'ICTBa C yLIeTOM CTeHeHeﬁ OKHUCJICHHUA 3JIEMCHTOB, BXOJAIIHUX B €I'0
COCTaB;

®  COCTaBJISITh YPABHEHHUSI PEAKIIMM, COOTBETCTBYIOLIUX ITOCJIEN0BATENBHOCTH IPEBPALLCHUN HEOPraHUYECKUX U OPraHUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB;
®  BBLIJIBUTATH U MPOBEPSTH IKCIIEPUMEHTAIBLHO THITOTE3BI O PE3YNIbTaTaX BO3ACHCTBHS PA3MUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUECKOH PeaKIlny;
®  HCIOJB30BaTh MPHOOPETEHHBIE 3HAHMS [T SKOJIOTHYECKH TPaMOTHOTO TTOBE/IEHHS B OKPYXKAIOIIeH Cpee;

® HCIIOJIB30BAaTh HpPIOGpCTCHHBIe KITFOYUEBBIC KOMIICTCHIIUU IIPH BBIITOJIHEHHUU ITPOCKTOB U y‘-Ie6HO'I/ICCJICI[OBaTeJIBCKI/IX 3a1a4 1o U3y4YCHHUIO CBOﬁCTB, CIIoco00B IMOJIy4CHUA
" pacClioO3HaBaHU BEUICCTB,

e 00BEKTUBHO OIICHWBATh HHGOPMAIIHMIO O BEIIECCTBAX U XUMUYECKUX MPOLIeccax;

® KPUTHYECKH OTHOCHUTHCS K TICEBIOHAYIHOW HH(POpMAaNni, HEZOOPOCOBECTHON peKilaMe B CPEICTBAX MAacCOBOH MH(OPMAIINK; OCO3HABATH 3HAYCHHE TEOPETHIECKUX
3HAHWW TI0 XUMHUH IS TIPAKTUIECKON eI TEFHOCTH YeJI0BEKa;

® CO3JaBaTh MOJECIU U CXEMBI IJId PEHICHUA y‘~IG6HBIX W IIO3HABATCIIBHBIX 3a1a4,

® [IOHMMAaTh HEOOXOTUMOCTh COOIFOIEHUS TPEAIIMCAHIH, TPeIaraeMbIX B MHCTPYKIIHSX TI0 UCTIOIH30BAHUIO JIEKAPCTB, CPENICTB OBITOBON XMUMHH U JIP.

2. Coneprxanue y4e0HOro npeaMeTa K XuMHua»
10 xknacc
Yriy0aeHHbIl ypOBeHb



OcHoBbl oprannyeckoii xumuu (101 u)

Beenenne. (5 4) [losiBieHne 1 pa3BUTHE OPraHMYECKOW XUMUH KaK Haykd. [IpeaMer opraHndeckoil XuMuu. MecTo 1 3HaYeHHe OPraHMYeCKOH XMMUH B CHCTEME €CTECTBEHHBIX
HayK. B3auMOCBSI3b HEOpPraHUYECKUX U OPraHUYECKUX BEILECTB.

XHUMHYECKOE CTPOEHUE KaK MOPATAOK COETUHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaleHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUHU XMMHUYECKOT'O0 CTPOEHHS OpraHUUECKUX
coequaeHuit A.M. bBytnepoaa.

Crtpoenne U KiaccupuKanus OpraHudecKux BemecTs (9 4)YTIepoaHblii CKEIeT OpraHuuecKor MOJIeKyIbl. KpaTHOCTh XMMUYECKOM CBSI3H. 3aBUCUMOCTh CBOWCTB BEIIIECTB OT
XHUMUYECKOT0 CTpOeHHs MoJIeKyIl. M3omepus u n3omepsl. [lorarue o GyHKuMOHANBHOM Tpynie. [[puHInnb! Kaccuukanuu opraHMuecKuX CoeMHEeHnH. MextyHapoaHas
HOMEHKJIATYpa W MPUHLUIIBI 00pa30BaHus HA3BaHUH OPTaHMYECKUX COCTMHEHUM.

Peakuun opranumveckux coequnenuii (7 1) Knaccudukanms 1 ocoOEHHOCTH OpraHUYeCKHX peakiuii. PeaknnonHble neHTpsl. [lepBoHayanbHble TOHATHUS O TUTAX U
MeXaHH3MaX OpPraHuYecKHX peakiuil. [ OMOMUTHYECKUH 1 TeTEepOIUTHICCKUI pa3phlB KOBATICHTHOH XMMUYECKOH CBsI3M. CBOOOJHOPAIUKAILHBINA 1 MOHHBIH MEXaHU3MEI
peakiuu. [Tonstue o Hykineoduie u aekTpoduIe.

KontponbsHas padora Nel.

Yraesoaopoasl

Aakanbl ( 5 1) DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl MeTaHa. SP>-rubpuausanus opouTaeii aToMoB yriepoaa. oMonorudeckuii psa 1 obmas Gpopmyia
ankanoB. Cucremarnyeckasi HOMEHKJIATypa ajlkaHOB M paauKaioB. M3omepus yriepogHoro ckenera. Gu3ndeckie CBONCTBA ajlKaHOB. 3aKOHOM €PHOCTH U3MEHEHHSI (PU3MYECKUX
CBOWCTB. XMMHYECKHE CBONCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETHAPUPOBAHUE, TEPMUIECKOE Pa3IOKEHNE, KPEKUHT KaK CIIOCOOBI MOY4YeHNsT BAKHEUIITNX COSAMHEHUHN B
OpPTaHWYECKOM CHHTE3€. | opeHue ankaHoB Kak OJJH U3 OCHOBHBIX MICTOYHMKOB TeIlJIa B MPOMBIIIIEHHOCTH U OBITy. M30Mepu3anns Kak crmoco0 MOIydeHHsI BBICOKOCOPTHOTO
OcH3nHa. MexaHn3M peakIiu CBOOOIHOpaINKAIBHOTO 3aMenieHus. [lonmydenue ankaHoB. Peaknus Bropia. Haxoxienue B mpupo/ie ¥ NpUMeHEHHE aJIKaHOB.

IIpakTuyeckas padora Nel «KauyecTBeHHBII aHAJIM3 OPraHUYeCKUX COeTNHEHNID)

Huxnoankansl (1 4). CtpoeHre MOJIeKY IuKIoankaHoB. OO01ias GpopMyia 1ukiIoankaHoB. HoMeHKIIaTypa IIUKI0aNKaHoB. M3oMepHst IMKII0aJIKaHOB: YIIIEPOIHOrO CKEIeTa,
MEXKKJIaCCOBasl, MPOCTpaHCTBEHHAS (yuc-mpanc-uzoMepusi). Crierudrka CBONCTB IUKIOATKAHOB C MaJIbIM pa3MepoM IuKia. Peakunn mprucoeAnHEeHNs U paJiKaIbHOTO
3aMeIIeHNS.

AJKeHbl.(6 4) DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHIE MOJIEKYIIBI ATHIIEHA. SP*-rHOpHAN3aIUs opOUTaNeil aTOMOB yIieposa. G- U m-CBA3H. | OMONIOrHyYecKuii ps 1 oomast
¢dhopmyna ankeHoB. HomeHnknaTypa ankeHoB. M3oMeprs amkeHOB: yrIIepoTHOTO CKENeTa, OJI0KEHHS KPaTHOHM CBSI3H, IPOCTPAHCTBEHHAS (YUC-MParHCc-N30MEPHs), MEKKIIACCOBasI.
du3nvecKre CBOWCTBA aNKeHOB. Peaknuu 31eKTpoMiIbHOTO MPHUCOSAMHEHNS KaK CII0co0 MmoTydeH s (PyHKIIMOHATBHBIX MIPOU3BOJHBIX YTIIeBO0PO 10B. [IpaBmmo
MapKOBHHKOBA, €T0 JIEKTPOHHOE 000CHOBaHWE. Peakny okucienus u monuMepu3anuu. [lommdTrieH Kak KpyImTHOTOHHAXHBIN MPOAYKT XUMHYECKOTO TTPON3BOICTBA.
[IpombInuTeHHBIE U TA00OPATOPHBIE CIOCOOBI MOTydeHHs aNKeHOB. [Ipasuio 3atiyesa. IlpuMeHeHne alKeHOB.

IpakTuuyeckas padora Ne2 «IlosryyeHue 3THIeHA H U3yYeHHE €ro CBOHCTB)

Ankanuensl. (3 1) Kimaccudukarus ankaaieHOB IO B3aHMHOMY PacIIONIOKEHHI0 KPATHBIX CBsi3el B MoneKyie. OCOOEHHOCTH AIIEKTPOHHOTO U MTPOCTPAHCTBEHHOTO CTPOSHHS
COMPSDKEHHBIX ankanueHoB. Oomas Gpopmyna ankaaneHoB. HoMeHkIaTypa n u3omepus ajakaareHoB. OU3ndYeckre CBOWCTBA aKaNEeHOB. XUMHYECKHE CBOMCTBA aJIKaTUEHOB:
peakuru NpucoeIMHEH!s (THAPUPOBaHKE, FaJIOTeHUPOBaHKE), TopeHus U nonumepuzaunu. Brinag C.B. JlebeneBa B nonyuyeHHe CHHTETUYECKOTO Kayuyka. Bynkanuszanus
Kaydyka. Pesmna. MHOrooOpa3ue BUIOB CHHTETHYECKAX KaydyKOB, X CBOWCTBA U MpuMeHeHue. [lomyueHne aakaaneHoB.

AJKHHBL (5 4)DIEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJITBI alleTHIIeHa. SP-THOpUAN3anus opouTaneit aToMoB yriepoaa. I'omonornueckuii psa u obmas gpopmyna
ankuHoB. HomeHkatypa. M3omepust: yriiepogHOro CKeneTa, NOJI0KEHHs KpaTHOW CBSI3U, MEeKKIIaccoBast. Pu3nyeckne cBOMCTBA alIKWHOB. XMMHUECKHE CBOMCTBA AJTKUHOB:
peaKury NPUCOSTMHEHMS KaK CIIOCco0 MMOMydeHuns IOIMMEPOB U APYTUX MOJIE3HBIX NPOAYKTOB. Peakyuu 3amewyenus. I'opeHue aluerniaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOT O
IUTAMEHHM ISl CBAPKH U Pe3Ku MeTayyioB. [lonydeHue anerniaeHa NTUpoIn30M MEeTaHa U KapOuaHbIM MeTo/1oM. [IpumeHenne aneTunena

KonrtponbHas pabora Ne2 «[IpenensHble ¥ HenpeaeabHbIe YTIEBOAOPOIbI»




Apensl. (7 1) Ucmopus omkpeimus 6enzona. COBpeMEHHbIE IPEICTaBICHHS 00 JIEKTPOHHOM H MIPOCTPAHCTBEHHOM CTPOSHUH OeH301a. M30Mepust 1 HOMEHKIIaTypa roMOJIOr OB
6enzona. O6mas gopmyna apeHoB. Puzndeckue cBolicTBa OeH30/mMa. XUMUYECKHE CBOMCTBA OCH30JIA: PEeaKIMH 3JIEKTPOGUIBHOI0 3aMeleHNUs (HUTPOBaHUE, TaIOr eHUPOBAaHUE)
KaK Croco0 MoJy4eHUs] XHMHUUECKUX CPECTB 3alIUThI PACTCHUI; MpHCcOoeAMHEHHS (THAPHUPOBAaHUE, TaJOreHUPOBAHHUE) KaK JI0Ka3aTebCTBO Hell PeAeiIbHOro Xapakrepa OeH3ona.
Peaxnust ropenust. [lonyaenue 6enzona. Ocobennocmu xumuieckux ceoticme moayond. BzaMHoe BIrsiHIE aTOMOB B MoJIeKyJie Tonyona. Opuenmayuonnvie d¢ghgexmoi
3amecmumernei. [IpuMeHeHne rOMOIIOroB OeH3o0a.

KonTtponbsHas pabora 3a nepoe nonyroane Ne 3. «YTIeBo10pOIbI»

Knc.ﬂoponoconepmamne OpraHmveCcKue Beuaiecrea.

Cnuprsl. (3 u) Knaccudukanus, HoMeHKIaTypa coupToB. ['oMonorudeckuii psin v oomast popMyia npeaeabHbIX OMHOATOMHBIX cliUpToB. M3oMepus. dusndeckre cBOWCTBa
MPEeIETbHBIX OJIHOATOMHBIX CIUPTOB. BoJopoiHas CBsI3b MKy MOJICKYJIaMH H €€ BIMSHUE Ha (PU3UUECKUE CBOMCTBA CIIMPTOB. XUMHUECKHE CBOMCTBA: B3aUMOJICHCTBHUE C
HATpPHEM KaK CIIOCO0 yCTaHOBJICHUS HATMYHS THPOKCOTPYIIIBI, C TAJIOTeHOBOJOPOAaMHU KakK Crioco0 MOIydeH s PACTBOPHUTENEH, BHYTPH- U MEXMOIIEKYJISIpHAS IeTUAPATAIHSL.
Peakuus ropenusi: cnupThl Kak TornBo. [lomyuenne aTaHona: peakiust OpoyKeHus TIIIOKO3bI, THApaTanus 3TiieHa. [puMenenre meranomna u 3 TaHoda. OU3HMOIOTHUECKOe
Z[eﬁCTBPIe MCTaHOJIa ¥ 9TaHOJIa Ha OpraHru3M 4Y€JI0BCKaA. OTUIIEHTINKOIb U TJIMOCPHUH KaK MPEACTaBUTCIIN NPCACIbHBIX MHOTOATOMHBIX CITMPTOB. KauectBennas peaKknuAa Ha
MHOI'0OATOMHBIC€ CIUPTHI U €€ MIPUMEHCHUC IJIA paCliO3HaBaHUA TJIMICPHHA B COCTAaBE KOCMETUUECCKUX CPEACTB. HpaKTI/I‘IeCKOG MMPUMEHCHUE 3TUJICHITIMKOJIA U TJIMICPHUHA.
®eno.1.(3 1) CrpoeHre MojIeKy bl peHosa. B3anMuoe BiausHEEe aTOMOB B MoJiekyie (heHosna. dusnueckue cBoiicTBa peHona. XuMUdyeckrne CBOWCTBA (Peakiliu C HATPUEM,
THJIPOKCHIOM HaTpusi, Opomom). [Tonyuenne denona. [Ipumenenne denona.

IpakTuyeckas padora Ne 3 «CnupTthl U GeHOTBD»

AabJerubl 4 KeToOHbL (6 1) Knaccuduxarus anpaernaoB 1 keToHOB. CTpoeHUE MPeaeTbHBIX albIETHI0OB. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHE KapOOHMIIBHON
rpymmsl. ['oMonorndeckuit psj, obmas popMmyiia, HOMEHKIATYpa U H30MEpHS MPeelbHbIX albJeruioB. Ou3ndyeckrue CBOMCTBA NPENEIbHBIX allbJICrHI0B. XUMUUECKHE CBOMCTBA
MPENENbHBIX allbIErHI0B: THAPHPOBAHNE; KaUeCTBEHHBIE PEAKIINU Ha KapOOHMIBHYIO TPYIIITY (peakiius «cepedpsHoro 3epkajay, B3anMoneiictsue ¢ ruapokcumaom meau (1)) u
WX IPUMEHEHUE I OOHAPYKEHHSI PENENbHBIX abJIETH/IOB B TPOMBIIIUIEHHBIX CTOYHBIX Bonax. [lomy4uenne npenenbHbIX albIeruoB: OKUCIEHHE CITUPTOB, THAPATAITHS
arnermiiena (peaxmus Kydeposa). ToKCHYHOCTD aniberuioB. [IpuMenenne popManbaeruia u aneraiblieruia. AIeTOH KakK MpeACTaBUTeNb KeTOHOB. CTpoeHHE MOJIEKYIIbI
arierona. OCOOEHHOCTH PEaKIINK OKMCIIEHUS arleTona. [[puMenenwne aeroHa.

IIpakTyeckasi padora Ne 4 «AJbaAeruabl 1 KETOHbD)

KonTponsHas pabora No 4 «Cruptel i heHONbI, KApOOHUIbHEBIE COSTUTHEHUSDY

Kap6onoBsbie kucaorsl. ( 44) Kiaccudukarws 1 HoMeHKIaTypa KapOOHOBBIX KACIOT. CTpoeHre IpeAeTbHBIX OAHOOCHOBHBIX KaPOOHOBBIX KUCIIOT. DJIEKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOECHUE KapOOKCUIIFHOHN Tpymbl. ['oMonorndeckuit psix u obmas ¢popmyrna mpenenbHBIX OTHOOCHOBHBIX KapOOHOBEIX KHCIOT. PU3ndecKkrne CBOMCTBa
MpeaebHBIX OHOOCHOBHBIX KapPOOHOBBIX KHCIOT. XUMUYECKHE CBOWCTBA MPEAETbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT (peakiliy ¢ METaIJIaMHi, OCHOBHBIMU OKCHIAMH,
OCHOBAHMSIMH U COJISIMH) KaK ITOATBEPKACHNE CXO/ICTBA C HEOPTaHMYECKUMH KUCIIOTaMu. Peakius srepudukannu u ee oOpaTuMocTh. BrimsiHue 3amectuTeneii B
YTIIEBOIOPOTHOM PaUKale Ha CHITY KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypPaBbUHON KUCIOTHI. [lomydenue mpenensHbIX OAHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCJICHHE aJIKaHOB, AJIKEHOB, MIEPBUYHBIX CITUPTOB, aJIbICTUI0B. BaxkHelre mpeacTaBUTeNN KapOOHOBBIX KHCIIOT: MypaBbHHAs, YKCYCHas 1 OeH301Has. Bricime
MpenenbHble U HelpenenbHble KapOOHOBBIE KUCIOTHL. Onmuueckasn uzomepus. Acummempuueckuti amom yenepooa. llpumenenrne kapOOHOBBIX KHCIOT.

IpakTnyeckas: padora Ne 5 «KapOoHOBbIe KHCJIOTBD»

Caoxublie 3pupbI u :kupbl. (5 1) CTpoeHre 1 HOMEHKIIATypa CIOKHBIX 3QHpoB. MeXKIIaccoBas H30MepHsi C KapOOHOBBIMHU KHCIOTaMu. CITOCOOBI TTIOTYYEHHUS CIIOKHBIX
a¢upoB. O6paTMocTh peakuuu dTepudukanuu. [IpaMeHerre cl1oXHBIX 3(QUPOB B MUINIEBOW U Tap(HIOMEPHOI TPOMBIIIIEHHOCTH. JKUPHI KaK CIOKHBIE 3(UPHI TIUIEPUHA U
BBICIINX KapOOHOBBIX KHCIIOT. PacTuTeNbHBIE 1 )KHBOTHBIE JKUPBI, UX COCTaB. DU3NYECKHe CBOWCTBA KHUPOB. XUMUYECKHE CBOMCTBA )KUPOB: THAP UPOBAHHE, OKHCIICHHE.
[Munponus mim oMbIIIeHHE )KUPOB KaK CIIOCO0 MPOMBIIIITIEHHOTO TTOIYYEeHHUS COJIeH BBICIINX KapOOHOBBIX KHCIOT. [IpuMenenune skupoB. MbUTA Kak COJM BHICIITNX KapOOHOBBIX
KUCIIOT. Moroue cBoCcTBa MbLia.




IIpakTnyeckas padora Ne 6 «Ilosyuenue cino:kHoro apupa»

KontponbHas pabora No5 «KapO6oHOBbIE KUCIOTHI M HX IPOM3BOIHEIE»

Yraesoasl.(9 1) Kinaccudukanus yrineBonos. Ousnueckre cBOMCTBAa U HAXOXKICHUE YTIEBOAOB B MPpHpoe. [ TI0Ko3a KakK abAeruJ0CIHPT. XUMAYESCKHUE CBOWCTBA TITFOKO3BI:
ayuauposanue, aIKUIUPO8aHue, ClIMpToBOe U MOJIOYHOKHCIIOE OposkeHHe. DKCIIepUMEHTAIbHBIC JOKA3aTebCTBA HATUYMS aibJAECTUAHON U CIUPTOBBIX TPYII B TIIIOKO3E.
[omyuenue riroko3bl. PpyKkmosa Kaxk uzomep 2nokosvl. Pubosa u dezokcupubosa. Baxueiimuie qucaxapuibl (caxaposa, J1aKmosd, Maibmo3d), UX CTPOCHUE H (PU3HUeCcKue
CBOMCTBa. [ MAPONN3 caxapossl, 1aKmo3vl, Maibmo3sl. Kpaxmai u [emTono3a Kak OHoIorniecKue MoaruMepsl. XUMHUECKHe CBOMCTBA KpaxMana (THIPONN3, KaueCTBEHHAs
peakuus ¢ HOIOM Ha Kpaxmall M ee IpUMEHEHHE Ayl OOHApYKEHHS KpaxMala B MPOAYKTaX MUTaHHA). XUMUYECKHE CBOWCTBA LEIIIIONIO3bI: THAPOIN3, 00pa30BaHUE CIOKHBIX
a¢upoB. [IpuMeHeHre 1 OuoIoruueckas poib yriaeBooB. OKUCICHUE YTIIEBOJIOB — UCTOUHUK SHEPTHH KUBBIX OpraHu3MoB. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha TPUMEpe
alleTaTHOTO BOJIOKHA.

[IpakTyeckas padota Ne7 «¥YrjaeBoab»

KonTponbsHas pabora Ne 6 «YriaeBoab»

A30T0c011ep>lcaume OpraHmveCcKue Beuiecrea.

AMuHBIL. (4 9) [lepBuuHble, BTOPUYHBIC, TPETUYHBIC aMHHbBI. Kitaccuukalius aMMHOB 110 THITY YTJICBOIOPOIHOI0 PaJdKalia U YMCIy aMUHOTPYIIN B MOJIEKYJIe. DJIEKTPOHHOE U
MIPOCTPAaHCTBEHHOC CTPOCHUEC IMTPEACIIBHBIX aMUHOB. dusnyeckue CBOMCTBA aMHUHOB. AMHHBI KaK OPraHN4eCKrUE OCHOBAHUA: pCAKIIUU C BOHOﬁ, KHCJIIOTaMU. PCaKHI/IH TOpECHUA.
AHUINH Kak npeaACTaBUTEIIb apOMATHYCCKUX aMUHOB. CTpOGHI/Ie AHWJINHA. HpI/I'-H/IHI)I oci1a0JIeHNsT OCHOBHBIX CBOWMCTB aHMJIMHA B CpaBHECHHWH C aMHUHaMM ITPEACIBHOTO psaa.
XUMHIYeCKHE CBOMCTBA aHUJIMHA: B3aUMOACHCTBHIE C KUCIOTaMH, OpOMHOM BOIOH, OKuCiIeHre. [lomydeHrne aMHHOB aTKAIMPOBAHUEM aMMHaKa U BOCCTAHOBIICHHUEM
HUTPOMPOU3BOTHBIX YIIIeBOM0ponoB. Peaknus 3unnna. [lpuMeHenne aMuHOB B (hapManieBTUIECKOI MPOMBIIITICHHOCTH. AHUNUH KK cbipbe OJisl NPOU3B00CMBA AHUTUHOBBIX
kpacumerneti. Cunme3vl Ha OCHO8e QHUIUHA.

AMUHOKUCTOTHI M 6ejku.(7 4) CocraB u HOMeHKIaTypa. CTpoeHNE aMUHOKHUCIIOT. | OMOJIOTHYIECKUH Psia MPEACTbLHBIX AMHHOKHUCIIOT. M30Mepust npedebHblX AMUHOKUCTIOM.
du3nvecKre CBOUCTBA MPEAETHHBIX AMHHOKUCIOT. AMHHOKHCIIOTHI Kak aM(oTepHbIe oprannyeckue coequHenns. CnuTte3 nentuaoB. llentuanas cBsa3p. buomornueckoe
3HAYCHUE O-aMUHOKHUCIOT. O6JaCcTH IPUMEHEHNS aMUHOKHCIIOT. benmkn kak nmpupoaasie orononmuMepsl. CocTaB u cTpoeHue 0eKoB. JCHOBHbIE AMUHOKUCIOMbL, 00paszyowue
Oenxu. XUMHIECKHE CBOMCTBA OCITKOB: THAPOIIN3, IEHATYpaIlns, KaueCTBEHHEIE (IIBETHEIC) peaknuy Ha Oenku. [IpeBparienys O0eJIKOB MUK B OpraHu3Me. bromormaeckue
(GyHKIIH OENTKOB. JJocmudicenus 8 uzyueHuy CImpoeHus U cunmesa 0enKos.

Aszomcodepoicawyue cemepoyuriuyeckue coeOurenus. Iluppon u nupuoun: anekmpoHHoe cmpoeHue, ApoMamuieckKull XapaKxmep, pasiuiue 8 NposaleHUU OCHOBHbIX CBOUCMS.
Hyxneunosvie kuciomoi: cocmas u cmpoenue. Cmpoernue Hykieomuoog. Cocmas Hykaeunoswix kuciom ({HK, PHK). Poib HYKIeUHO8bIX KUCIOM 8 HCU3HeOesmeNbHOCHU
OpP2aHU3MO8.

IIpakTnueckas padora Ne 8§ KAMUHBI 1 AMHHOKHUCJIOTHI

I'enennTnyeckas CBA3b MEKIY KJIACCAMM OPraHUYeCKUX coequHeHu . (6 4) neHTndrkanms opranndeckux coeinHeHuH. [ eHeTrnaeckas CBI3b MEXIy KlaccaMu
OpPraHUYECKUX COEIUHEHUN.

IpakTuyeckast padora Ne 9 «MaeHTHPUKALUA OPraHUYECKUX COeIMHEHUII»

Bricokomouieky isipable coeguHeHus.( 4 1) OCHOBHBIC MOHSTHUSL BHICOKOMOJEKYJSIPHBIX COCIMHEHHUM: MOHOMEpP, HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEINEHb MOIMMEPU3ALIHUH.
Knaccudukamus momumepoB. OCHOBHBIE CITOCOOBI MOMYYEHUST BHICOKOMOJIEKYIISIPHBIX COSAMHEHWH: peakiui MOIMMEpU3alny U MonuKoHaeHcann. CTpoeHne U CTPYKTypa
TTOJTUMEPOB

Hmoecosas konmponvnas paboma Ne 7

XuMust v Ku3Hb ( 6 1)



Hayunbie Meronpl mo3Hanus B XxuMuu. Mcrounukn xumuueckod umHpopMmaruu. [lowck wHpopMalmy 1Mo Ha3BaHHSIM, WICHTU(UKATOPAM, CTPYKTYPHBIM (OpMyIIaMm.
XuMHUYECKH aHau3, CUHTE3, MOACIHPOBAHIE XUMHUECKHUX MPOLIECCOB U SBJICHUI KaK METOABI HAYYHOTO MO3HAHUS. Mamemamuueckoe MOOenuposane npocmpancmeenHozo
cmpoeHusi MOLeKy opeanudeckux geuwjecms. CospemenHvle QuuUKo-xumuieckue mMemoosvl YCmaHo8IeHuss COCMAasad U CIMpYKMypbl 6eujecma.

Xumust 1 310poBke. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpanbHble BOIbL. [IpobieMsbl, cBs3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX NpenapaToB. Bpeansie
MPUBBIYKY U (PAKTOPBI, pa3pyLIarolye 370poBbe (KypeHue, yrnorpeOieHne ajakoros, Hapkomanust). Panmonansaoe nutanue. [umessie o6aBky. OCHOBBI MUIIEBONH XMMHUH.

XUMHUS B IOBCETHECBHOW JKU3HU. MOIOIIUE ¥ YHCTAIIME CPeCTBa. PeneinenTsl, MHCeKTUIUAbl. CpecTBa JIMYHONM TUTUEHBI U KOCMEeTHKH. [IpaBuia Oe30macHoi paboTh
C €AKMMH, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMHU, CPEIICTBAMU OBITOBOI XUMHUU.

XUMHUS ¥ CEINbCKOE X035HCTBO. MUHEpabHbIC U Oprannyeckue ynoopenus. CpencTsa 3aliThl pacTCHUH.

Xumust 1 dHepreruka. [IpupomHble MCTOYHHUKH YriieBonopoAoB. [IpupomHblii M MOMyTHBIM He(TSHOW rasbl, MX COCTaB W HUcmonb3oBanue. CoctaB HedTH U ee
nepepaboTka. Hedrenponykrel. OkraHoBoe unciio 6eHsnHa. OxpaHa OKpyXarollei cpeabl mpu HedTernepepaboTKe W TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AJIbTEpHATHBHEIC
HMCTOYHUKH DHEPTHH.

Tunbl pacyeTHBIX 3a1a4:

Haxoxaenue MoiekynsipHOi OpMyJIbl OPraHHYECKOr0 BEIIECTBA 10 €ro MIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIIIMX B €0 COCTaB, MIIH MO MPOYKTaM CTOpaHUsl.

Pacdersr MaccoBoif 10mm (Macchl) XUMHUYIECKOTO COSAMHEHHUS B CMECH.

Pacuersl Mmacchl (00beMa, KOMYECTBA BEIIECTBA) MTPOILYKTOB PEAKIINH, €CIIM OJJHO U3 BEUIECTB JAHO B H30BITKE (MMEET IPHMECH).

Pacuersr MaccoBoit i 00BEMHOM TOTTM BRIXOJA MMPOAYKTA PEAKIIUN OT TEOPETUIECKH BO3ZMOXKHOTO.

Pacuers! TeroBoro 3¢ dexra peaknuu.

Pacuerbl 06beMHBIX OTHOIIEHNH Ta30B NMPH XUMHUYECKIX PEAKITHIX.

Pacuersl Mmacchl (00beMa, KOJMUYECTBA BENIECTBA) IPOIYKTa PEAKIHH, €CITH OJTHO U3 BEIECTB JIaHO B BUJIE PACTBOpA C ONpPEJIeTICHHOW MACCOB Ol JIoel pacTBOPEHHOI'O BEIECTRA.
IIpakTH4yeckue padoThI:

[pakTudaeckas pabora Nel «KauecTBeHHBIH aHAIN3 OPraHMYECKUX COCTUHCHUI

[pakTudeckas pabora Ne2 «IlonydeHne STHIICHA ¥ U3YYEHUE €r0 CBOMCTBY»

[pakTudeckas padora Ne 3 «Crupthl 1 HEHOIBD»

[pakTudeckas padora Ne 4 « AnbIeruapl U KETOHBD)

[pakTuueckas pabora Ne 5 «KapOOHOBbIE KUCIOTHD»

[IpaxTiaeckas padora Ne 6 «Ilomydenne cnoxxHoro 3upay

[Ipaktrueckas padora Ne7 «YTIeBOIB

[Ipaktrueckas padora Ne 8 « AMHHBI 1 aMHHOKHCIIOTBD)

[Ipaktrueckas padora Ne 9 «MmenTuduKaIms opraHIecKuX COeTNHEHUDY

11 knace

Yray0JieHHbli YPOBeHb

Teopernueckue ocHOBbI Xumuu ( 46 1)

Crpoenne aroma. (9 u) CoBpemenHast Mozienb CTpoeHus aToMa. [lyamusm snektpoHa. Keanmoeule yucna. Pacupenenenue 31eKTPOHOB 10 SHEPTETUYECKUM YPOBHSM B

COOTBETCTBUH C MPUHIMITOM HAUMEHBIIIEH SHEPTHH, MPaBUIOM XyHaa U mpuHIUnoM [Taymu. OcOOEHHOCTH CTPOCHHS SHEPTETUIECKUX Y OBHEH aTOMOB (-3JIEMEHTOB.

DnekTpoHHAas KoHHTryparms aroma. Kiaccuukamust XUMHUECKUX 3JIEMEHTOB (S-, P-, d-31eMenThI). OCHOBHOE U BO30YIKIEHHBIE COCTOSTHHSI aTOMOB. BaJlCHTHBIE 3JIEKTPOHBI.

[Tepuomnyeckas cucrema xumuueckux snemenToB .M. Menneneera. @usnueckuit cmbich [lepuoguueckoro 3akona .M. MenneneeBa. [IpuuriHbl 1 3aKOHOMEPHOCTH

HM3MEHEHUS CBOMCTB 3JIEMEHTOB U X COEOUHEHUH IO neprojaM u rpynnamM. MupoBo33penueckoe u HayuHoe 3Hauenue [lepuonnueckoro 3akona [I.1. Menneneesa. /lpozcrossi

I U. Menoeneesa. Omxpvimue HOBbIX XUMULECKUX ITIEMEHMO8.

Koumponvnas paboma Nel « Cmpoenue amomar



Crtpoenue BeurectBa (16 4) DnekTpoHHasi MPUPOAA XUMHUECKOH CBA3H. DIEKTPOOTpULIATENbHOCTD. KoBaleHTHAs CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHuUs
(oOMeHHBII U JOHOPHO-aKIeNTOpHbIH). MoHHas cBs3b. Metammnueckast cBs3b. BogoponHas cBs3b. Meoicmonexynaphvie 63aumo0eicmeaust.

Kpucramnnueckue n aMmopdnsle BemecTBa. THITBI KPUCTAJUIMYECKUX PELICTOK (aTOMHAs, MOJIEKYJIsIpHAs!, MOHHAsI, MeTAJIMYeCKast). 3aBUCUMOCTh (PU3NUECKHX CBOIMCTB BEILlECTBA
OT THIA KPUCTAJUTHUECKOH pemieTku. [IpuanHbl MHOrooOpasus BemecTB. COBpeMEHHBIE TIPEACTaBICHHUS O CTPOCHHH TBEPABIX, JKUAKHUX U Ta3000pa3HbIX BellecTB. JKuokue
Kkpucmannvt. lucnepcusie cucteMsl. Koanououvie cucmemsi. VICTHHHBIE PACTBOPHI.

CrpoeHne M CTPYKTypa MOJIMMEPOB. 3aBUCHMOCTH CBOWCTB IOJMMEPOB OT CTPOCHHUS MOJEKYN. TepMOIUIaCTHUHBIE W TEPMOPECAKTUBHBIE TONHUMEPHL. [Iposodswyue
opeanuueckue noaumepwvl. Komnozummuvie mamepuanvt. Ilepcnexmusvl ucnonv3068anus KomMnoumuwvlx mamepuanos. Knaccudukanuss BonokoH. CHHTETHYECKHE BOJIOKHA.
Knaccupukaums Bomokon. CuHTeTHdeckue BOJOKHA. [lommddupHble M MONMAMHIHBIC BOJOKHA, WX CTPOEHHE, CBOWCTBa. [IpakTHdeckoe HCHONb30BaHHE BOJOKOH.
Cunmemuueckue nienKu: uzonayus O NPo60006, MeMOpanvl Ol ONpecHeHus: 800bl, 3aujumHbvle NJeHKU Ol A8Mmomodunel, Niacmulpu, Xxupypeuieckue nosasku. Hoevie
MEXHONI02UU OANbHEUUe20 COBEPULEHCNBOBANUS NOTUMEPHBIX MAEPUATIOL.

IIpakTuyeckas padora Nel «Pacno3HaBaHue BOJIOKOH U IJIACTMACC)

Kontponbsnas pabora Ne2 «Crpoenue BemiecTa. [JUcCepCcHbIe CUCTEMBI»

Xumnyeckue peakuu. (21 1) ['omoreHnslie u rereporeHHbie peaknnu. CKOPOCTh PEaKIUy, € 3aBUCHMOCTh OT Pa3UYHBIX (PaKTOPOB: MPUPOJIBI PEATHPYIOIINX BEIIECTB,
KOHIIEHTPAIMH PEarupyromix BemecTs, TeMneparypsl (paBuio Bant-I'odda), miomany peakimoHHOM NOBEPXHOCTH, HAJIMYKsI KaTaln3aTopa. DHEprHs aKTUBAIINH.
Axmusupogannulii komniexc. KatanmmzaTopsl 1 KaTanu3. Poib Katann3atopoB B IPHPOJIE U MPOMBIIUICHHOM IPOU3BOICTBE.

Tonamue 06 sumanonuu u sumponuu. Inepeus I ub6ca. 3axon I'ecca u ciaenctust 3 Hero. TernoBbie 3 (HeKTh XUMIYECKUX peakiuil. TepMoXuMuieckrne ypaBHEHHS.
OO6patumocTh peakiiuii. Xumudyeckoe paBHoBecre. CMelleHre XMMUYECKOT0 PABHOBECHS TTO]T JICHCTBHEM Pas3IHMYHBIX (JaKTOPOB: KOHIIEHTPAIIMH PEareHTOB WK MPOJTYKTOB
peakinu, TaBJIeHus, TeMIepaTypbl. Poib cMeleHns: paBHOBECHS B TEXHOJIIOTHYECKHX MPOIIECCaXx.

PacTBOopenme kak ¢puznko-xuMuieckuii mporecc. CriocoObl BEIpakeH sl KOHIIEHTPAIIMK PaCTBOPOB: MaccoBast JIOJsl pACTBOPEHHOTO BEIIECTBA, MOIAPHASL U MOTSIbHAL
KoHyenmpayuu. Tump pacmeopa u mumposanue.

Peaxknuu B pacTBOpax 3/ekTponauToB. KauecTBeHHbIe peakiiuy Ha HOHBI B pacTBope. KHCI0THO-0CHOBHbIE B3aUMOAEHCTBHA B pacTBOpax. AMdoTepHOCTh. HonHoe npouzgedenue
600b1. Booopoonwiil nokazamens (PH) pacmeopa. I'anponus cosneil. 3HaueHne TUAPOIN3a B OMOIIOTHYECKUX OOMEHHBIX Iporieccax. [IpuMeHeHre TuApoIn3a B
HPOMBIILIEHHOCTH.

OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKLUU B IIPUPOJE, NPOU3BOJICTBEHHBIX IPOLIECCAX M JKU3HEACSITENbHOCTH OpPraHUu3MOB. OKUCIUMENbHO-80CCHAHOGUMENbHBII
nomenyuan cpeowl.. [loBeneHue BelecTB B cpeax ¢ pa3HbIM 3HadeHueM pH. Meronbl 371eKTpOHHOTO U 91eKmpoHHO-UuoHH020 OanaHca. 'anbBaHUYeCKUN 21eMeHT. XUMHUYECKU e
HCTOYHUKH TOKa. Cmanoapmislii 6000pooHblil 91eKmpod. Cmanoapmublil 91eKmpooHbll ROMeHYUal cucmemol. Pao cmandapmusix snexmpooHvlx nomenyuanos. Hanpasnenue
OKUCTUMENbHO-60CCIMAHOBUMENbHBIX PEAKYULL.

IIpakTnyeckasi padora Ne2 «CkopocTh XMMHUYECKUX peakunii. XHMHYeCKoe PABHOBeCHE»

IIpakTnueckasi padora Ne3 «Peakinuu HOHHOTO 00MeHa. ['mapoau3 coJieii»

Kontponsaas pabora Ne3 3a mepBoe nmoxyroame.

OcHOBBI HeopraHu4eckoii xumuu (53 )

Kaaccnpuxanus Bemects. (4 4). Kmaccudukarus cIoXHBIX U TPOCTHIX HEOPTAaHUIECKUX M OPTaHIMYECKNX BemecTB. KOMITTIeKCHBIE COenHEHUSI.

Metamisl (19 4)

Obmas xapakrepuctuka 3neMeHToB |A—IIIA-rpymm. Okcuap! 1 mepokcuapl HaTpus U Kanus. Pacro3HaBaHue KaTHOHOB HATpus U Kanmus. Cou HaTpus, Kajaus, KaJbIusg U
MAarHus, UX 3Ha4€HHE B IPUPOJE U )KU3HU YeNIOBEKA. JKecmKocmyb 600bl U cnocobwl ee yempanenus. Komnaexcuvie coeounenus anomMunus. AmomocunuKamsi.

Meramnst IB-VIIB-rpynn (Menp, nuHK, XxpoMm, Maprasen). Oco0eHHOCTH cTpoeHus aToMoB. O0mue huzndyeckue u XuMuieckue cBoicTaa. [lonyuenne u npumeHer ue. OKCHIIBI U
THJIPOKCHBI 3TUX METaJIOB, 3aBUCUMOCTh UX CBOMCTB OT CTENEHU OKUCIEHMS dieMenTa. Baxuneiimme coinn. OKUCIUTENbHBIE CBOMCTBA COJIEH XpoMa M MapraHia B BbICIIEH
CTENeHH OKHUCIIEHUS. KomnaeKcHbie coeOuHenus xpoma.
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OJNeKTpoNn3 pacTBOPOB M pacmiaBoB coned. IlpakThueckoe MpuUMEHEHHE 3JeKTpoNin3a U MOTYYEeHHs IIETOYHBIX, IIETOYHO3EMENbHBIX METAJUIOB M aJIOMHHMSL

Kopposus MeTamioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJJIOB OT KOPPO3HH.

IpakTnyeckas padota Ned4 «PemieHue skcnepuMeHTAIBHBIX 3a/1a4 N0 TeMe «MeTanibDy

KonTponbsnas padora Ne 4 «Metamibny

Hemeranni (17 u)

O6mas xapakrepuctrka snemenToB IVA-rpynmnsl. CBoHCTBa, monydeHre u puMeneHue yrisi. CHHTe3-Ta3 Kak OCHOBa COBPEMEHHOM MPOMBIIIIIEHHOCTH. AKTHBUPOBaHHBIH
yroJib Kak aficopOent. Hanocmpyxkmypul. Muposvie docmudicenus ¢ 061acmu co30aHUsL HAHOMAMEPUAN08. DNEKMPOHHOe CIPOeHIe MOIEK)Ibl YeapHoz2o 2asza. Tlonyuenue u
npumeHenue yeaprozo 2aza. buonorndeckoe aeicTBre yrapHoro raza. KapOuasl kanblust, altoMUHAS U xkere3a. KapOoHaTsl u ruapokapOoHatTel. Kpyeosopom yenepoda 6
arcu6oll u Heacusoll npupode. KauectBeHHas peakiys Ha kKapOoHaT-noH. Ou3nveckue U XUMHYECKHE CBoicTBa KpeMHus. Cuiansl v cuinimasl. Oxeun kpemuus (1V).
KpeMHuueBbie KUcIOTH U UX coiu. CHIMKATHBIE MUHEPAIbl — OCHOBA 3€MHON KOPBHI.

O6mmas xapakrepucTrka nemenToB VA-rpymmbl. Hutpuasl. KauecTBeHHas peakius Ha HOH aMMOHHUS. A30THAs KHCIIOTa KaK OKUCIUTENb. HuTpaThl, X ¢pusnueckue u
XHMUYECKHe CBOWCTBa, MpuMeHeHre. CBOWCTBa, oinydeHue u npumenenne gpocdopa. @ochun. docdopusie 1 monudocopHbie KUCIOTh. bronorndeckas poib pocdaros.
O6mmas xapakrepucTrka 3nemMenToB VIA-rpynmsl. OcoOble cBOCTBa KOHIIEHTPUPOBAHHOM CepHOI KHCIOTh. KadecTBeHHBIE peakiuu Ha CynbGua-, CylIbQUT-, U Cylb(aT-uOHBL
O6mas xapakrepuctuka 3neMenToB VIIA-rpynmbl. OcobeHHocTH XuMuH Qropa. [anoreHoBoI0poAbl M UX TONyYeHHE. [ aloreHoBOJOpOIHBIC KUCIOTHI U UX COJIH.
KauectBenHble peakiiuu Ha rajgoreHuI-uoHbl. Kuciaopoacoaep:kaiue coennHerus xiaopa. [IpuMeHeHne raoreHoB U MX BaKHEUIITNX COEANH EHH.

brazopoonvie cazvl. Ilpumenenue 6aa20poonbix 2a308.

3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB IIPOCTHIX BEIIECTB, BOIOPOIHBIX COENNHEHHH, BRICIINX OKCHIOB M THAPOKCHIOB.

IIpakTHyeckas padora Ne 5 «PeneHne 3KcnepuMeHTATbHBIX 3a1a4 M0 TeMe « HemeTamibn

Kontponsnas padora Ne5 «Hemeramib»

Cnoxubie BenrectBa (13 1 ). KucioTsl oprannveckie 1 HEOPraHUIECKHe; OCHOBAHUS: KIIaCCH(PUKAITUHSI, CBOHCTBA; aM(OTEPHBIE THPOKCHIBI OPTaHUYECKUE U
HEOpraHW4YeCKUe; CONU KiaccuuKanus, cBoicTa. MneHTndukaiys HeOpraHMIeCKuX BEIIeCTB U HOHOB.

IIpakTueckasi padora Ne 6 «CBoiicTBa THAPOKCHIOBY»

IIpakTuyeckas padora Ne7 «['eHeTHYecKasi CBA3b MEKAY KJIacCaMH HEOPraHMYeCKHX COeIrHeHMit

KonTtponwsuas romosast pabora Ne 6.

XuMHS U 3KU3HB (3 4)

XuUMHS B TIOBCEAHEBHOM KU3HA. MOIOIIHME ¥ YUCTSAIINE CPEACTBa. PememienTsl, mHCeKTUITUARL. CpencTBa TMYHON TMTHEHbl U KocMeTHKH. 1IpaBuia 6e3omacHol paboThI
C €IKMMU, TOPIOYNMH 1 TOKCHYHBIMHU BEIIECTBAMH, CPECTBAME OBITOBON XHMHH.

XUMUS U CeNbCcKOoe X035HCTBO. MUHEpanbHbIe U opranndeckue ynoopenns. CpencTBa 3aliiThl paCTEHUH.

XuMHUS B IPOMBIIUTEHHOCTH. OOIIue MPeACTaBIeHNsI O MPOMBIIUIEHHBIX CIIOCO0aX TONYYEHUS XUMUYECKHX BEIIeCTB (Ha MpUMepe MPOM3BOACTBA aMMFEAaKa, CEpHOU
kucnoTel). [lpombiennas opranudeckas xumus. CpIpbe IS OpraHWYecKOH MPOMBIIUIEHHOCTH. [Ipodiema oTx070B 1 MOOOYHBIX MPOAYKTOB. Hanbonee KpymHOTOHHAKHBIE
MIPOM3BOICTBA OPTAaHMYECKNX coeqnHeHnH. YepHas 1 nBeTHas MeTtauryprus. CTEKIIO U CHIIMKATHAS MPOMBIIIIEHHOCTb.

Xumus B ctpoutensetBe. LlemenT. beron. [lonbop onTUMaNbHBIX CTPOUTENBFHBIX MAaTEPHAIOB B IIPAKTUIECKON JAESTENFHOCTH YeI0BeKa.

XUMUS B IKOJOTHsI. XUMHYECKOe 3arps3HeHne OKpYyKarollel cpeibl u ero nocnenctsus. Oxpana ruapocdepsl, mouBbl, aTMocdepbl, GIopsl u (hayHbl OT XUMHYECKOTO
3arps3HEHMSL.

3. TemaTuyeckoe NJIAHUPOBAHUE, B TOM YHCJIE C Y4eTOM padoueil mporpaMMbl BOCIIUTAHUS
¢ YKa3aHMeM KOJIHYeCTBA YaCO0B, OTBOAMMBIX HA OCBOCHUE KAKIA0M TeMbl
10 kaace (3 yacA *34 negean = 102 yaca)
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Tema
10 xiacc

KomnuectBo
JacOB

JleaTenbHOCTD YUUTENS ¢ yUeTOM padoyei mporpaMMbl BOCITUTAHUS

Bsenenue.

YcTaHOBIEHUE TOBEPUTEIBHBIX OTHOLIEHUN MEXIY YUYUTEIEM U
yquHKaMH, CHOCO6CTBYIOHH/IX HO3I/ITI/IBHOMy BOCHpI/IﬂTI/IIO y‘-IaIIII/IMI/ICSI
TpeOOBaHUIN K M3YUYECHUIO HOBOTO MPEAMETA U aKTUBU3AIIUN UX
IMO3HABaTEIbHOM JAEATCILHOCTH.

CDOpMI/IpOBaHI/Ie HanI/IOTI/I3Ma HpI/I O3HAKOMJICHHHU C Hay‘IHI)IM OTKpI)ITI/ICM
AU Meunneneena., A. M. bytieposa.

Crpoenue u knaccuduKaIus OpraHnyecKux BEIIeCTB

OxkazaHue yyanumcs CoeicTBUS B (pOPMUPOBAHUN OCHOBHBIX
MHPOBO33PEHUYECKHUX UIEH

Bocnuranue Takux JIMYHOCTHBIX KAYECTB KAK YMEHMS IIPE00JIEBATh
TPYAHOCTH, YCUUUBOCTH, JOBOJUTH HA4aTOE JEJIO0 10 KOHIIA,
HaCTOMYUBOCTb.

PEAKILIMM OPT AHUYECKUX COEJIMHEHUIM

Oxka3zaHune CONeMCTBHSI ACTETUYECKOMY U HPAaBCTBEHHOMY BOCIIUTAHUIO
yyanuxcs, HoOCpeCTBOM 03HAKOMIICHHUS C IPUPOTHBIMU SIBJICHUSIMHU.
Bocnuranue uckpeHHero nHTepeca K NoJy4eHHIO HOBBIX 3HAHUN MTpH
U3YUYCHHH SIBJICHHS QJIJIOTPOIIHH.

YI'JIEBOAOPO/bI

31

BocnuTtanue nckpeHHero HHTepeca K MOTy4eHHUIO HOBBIX 3HAHUH,
BOCIIUTaHHE KOMMYHUKATUBHBIX KQU€CTB MPH BBIIIOJIHEHUH MapHBIX
3aJaHuil, BOCIUTaHUE YMEHUSI paboTaTh MO aIrOPUTMY MIPHU PELICHUH
3agad. PopMUpOBaHKE NATPUOTH3MA MPU O3HAKOMIICHUH C HAYYHBIM
oTkpeiTHeM MapkosHukoBa B.B., CemenoB H.H., JIe6ener C.B. Ilpu
W3YYEHUU MPUPOJIHBIX UCTOYHUKOB YTIIEBOAOPOIOB ( HEDTH, raz)
BOCIIUTBIBATh OEPEKHOE OTHOIIEHUE K IPUPO/IE, SKOHOMHUH MTOPOIHBIX
PECYpPCOB.

Cosznats ycnoBusi, obecrieunBaromnye GopMupoBaHUE Y YICHUKOB
HABBIKOB CAMOKOHTPOJISI P BBITIOJIHEHUU TECTOBBIX 3aJaHUI M0 TEMaM:
AnkaHa, AJIKeHBI, AJIKHHEI.

KHNCJIIOPOJACOJEPXAIINE COEJMUHEHMA

25

Bocnuranue y ydamuxcsi OTBETCTBEHHOTO OTHOIIEHHS K yueOe,
OTBETCTBEHHOCTH 32 Pe3yJbTaThl CBOEr0 y4eOHOTO Tpyaa, COOII0ACHNE
MPaBWJI U TEXHUKU OE30MMACHOCTH MPH BBHITIOJTHEHUN MTPAKTHUECKUX
paboT, yMEHHE COTIOCTaBISAThH MPEANOIaraeMblil pe3ynbTaT C pealbHbIM
IIPU BBITIOJTHEHUH MPAKTUYECKUX PadoT.
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DopMHUPOBAHUE OTPULIATEIIBHOE OTHOILIIEHUE K BPEIHBIM IIPUBBIUKAM
(ynorpebiieHue ankoroJsi) npu u3ydeHnn TeMbl «CriupThl». Bocnmranue
0e30MmacHOTO OOpAIEHUs C BEIIECTBAMU B OBITY Ha MPUMEPE U3YICHHUS
CBOMCTB YKCYCHOM KHCJIOTHI, (DeHOJIa, STUIOBOTO CITMPTA,

Co3znath yciioBHsi, 00€CIIEUHBAIOIINE BOCTUTAHHE aKKYPATHOCTH U
BHUMATEJILHOCTH MPH BBITIOJHEHUU MTPAKTUUYECKON PabOThI MO M3YYEHHIO
CBOWCTB KapOOHOBBIX KHCIIOT.

VYIJIEBOJIbI 9 Bocnuranue y yqammxcsi OTBETCTBEHHOTO OTHOIIICHHS K yueoe,
OTBETCTBEHHOCTH 3a PE3YJIbTAThl CBOETO YUeOHOTO TpY/a, COOI0IeHNE
MPaBUJI M TEXHUKHU 0€30TMaCHOCTH MPH BHITIOJIHEHUH MPAKTHYECKUX
pabor.

BocnuTtanue Takux TUYHOCTHBIX KAYECTB KaK YMEHHS IIPEOI0JIEBATh
TPYAHOCTH, YCUTIMBOCTH, JOBOJUTH HAYaTOE JEJIO 10 KOHIIA,
HACTOMYHMBOCTb.

Bocnutanue rpaMOTHOTO OCTaBJICHUS pallioHa MUTAHMS,

A30TCOJEPXAIINME COEIMHEHWA 11 Co3maTh yclnoBHUs, 00SCIIeUNBAIOIINE BOCIIUTAHNE aKKYPATHOCTH U
BHUMATEIHPHOCTH TP BBITIOJHEHUN MTPAKTUYECKONU pabOThI IO
UICHTU(UKAIIIY OPTaHUISCKUX BEIIECTB.

BUOJIOTMYECKU AKTUBHBIE COEIMHEHWA BocnuTanue rpaMOTHOTO XUMUYECKOTO MBIIIIICHUS.

S

O06o0011eHre 1 TOBTOPEHHE 4 Cnoco0CcTBOBATh Pa3BUTHIO YMEHHH ydamuxcst 0000IaTh MOTydeHHbIC
3HAHHUS, TPOBOJANTh aHAIM3, CHHTE3, CPABHEHU, JIeJIaTh HEOOXO0IUMbIE
BBIBOJIBI ITPU 0OOOIICHUH 3HAHUS TT0 MPEAMETY XUMUSL.




11 kaacc (3 yacA *34 vegeau = 102 yaca)

Tema

KomunuectBo
JacoB

JleaTenbHOCTD YUUTENS C yUeTOM padoyei mporpaMMbl BOCITUTAHUS

Crpoenue aToMa

POopMHUpPOBaHUE KPUTUYHOIO OTHOLICHHUS K CBOMM 3HAHUEM, YMETh
IPU3HABATh OLIMOKH, YMETh KOPPEKTUPOBATH CBOU CYXKICHMUS, C
JIOCTOMHCTBOM IIPU3HABATh CBOU OILIMOKHU.

Bocnuranue natpuotuzma v ropI0CTH 3a CBOXO PoauHy npu n3yd4eHuun
MaTepuania, CBsi3aHHOro ¢ IlepnoanyecKkuM 3aKOHOM.

Crpoenue BemiecTBa. [lucrnepcHble CUCTEMBI.

16

Bocmuranue Y ydJamuxcsa OTBETCTBCHHOI'O OTHOIICHUSA K y‘~IC6C,
OTBETCTBEHHOCTH 3a PE3YJIbTAThl CBOETO YUeOHOTO Tpy/a, COO0IeHE
MMpaBUJI U TCXHUKHU 0e30macHOCTH IIPU BBIIIOJTHCHUHN MMPAKTHYCCKUX

paboT, yMEHHE COTIOCTABIIATH MPEATIONAraeMbIil pe3yabTaT ¢ peabHbIM
IIPU BBITIOJIHEHUH MPAKTUYECKUX PadoT.

CriocoOcTBOBaTH (POPMUPOBAHUIO HAYIHOTO MHPOBO33PECHHS HA TIpUMEpe
N3YUCHHUA BCUICCTB C PA3HBIMH TUITIAMH XUMHWYCCKUX CBSI3EH.
dopmupoOBaHUE Y YICHUKOB HABBIKOB CAMOKOHTPOJISI TIPY H3yYECHUHU TEMBI
«Kpucrammmieckne peneTkmy.

XUMHUYECKUE PEaKIun

21

CrocoOcTBOBATH OBJIQJICHUIO HEO0O0XO0TUMBIMHU HaBBIKAMH
CaMOCTOSITEIPHONW Y4eOHOU JESITEIbHOCTH MU M3yYEeHUU KiIacCU(pUKAINT
XUMUYECKUX PEAKIUHA, TP BBIMOJTHECHUU YIPAKHECHUNH HAa XHMHUYECKOE
PaBHOBECHE M CKOPOCTh XUMHYECKHUX PEAKIIUM.

Co3narh yciOBHsA, O0OECIEUMBAIONINE BOCHUTAHUE aAKKypaTHOCTH U
BHUMATEJIPHOCTHU TIPU BBITIOJHEHUH MPAKTHYECKOW pabOThl MO0 M3Yy4CHUIO
peakIuii HOHHOTO OOMEHa.

BemectBa 1 nx cBoiicTBa

53

OxazaHue cofeiCTBUS 3CTETUYECKOMY BOCIIUTAHUIO yJyallluxcs, Ipu
U3y4EHUH TEM: CIUIAaBBI, IPUMEHEHUE METAIJIOB M UX COCTUHEHUIA.,
dopmupoBaHne 6e30MaCHOTO OOpaIlEHHs C BEIIECTBAMU IIPH
BBITIOJTHEHUH IPAKTHYECKUX PA0OT, COJICHCTBUE IPYKEITIOOHOTO
OTHOILIEHUS yJallluXcsl K APYT IPYTyY MPH BBHITIOJHEHUN TapHBIX U
IPYIIOBBIX paboT.

Bocnuranue y ywammuxcs OTBETCTBEHHOTO OTHOIIEHHS K ydeOe,
OTBETCTBEHHOCTH 3a pe3yJbTaThl CBOEr0 y4eOHOTO TpyJa NMpPU U3YYEHUHU
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CBOMCTB BEILIECTB.

CriocoOCTBOBAThH Pa3BUTHIO YMEHHH yJaluxcs 0000IaTh MOTydeHHBIC
3HAaHUs, MPOBOAWUTL aHAJIN3, CUHTEC3, CPABHCHUS, ACIIATh HGOGXOI{I/IMLIC
BBIBO/JIbI ITPHU 0606H.[GHI/II/I SHAHUA 110 NPpCAMETY XUMHUH.

XuUMUA ¥ 00IIECTBO

Ob6ecrieunTs YCIOBUS JUIsl pa3BUTHS BHUMATEIbHOCTH,
HaOIIOIaTeTFPHOCTH ¥ YMEHUH BBIJICISATH IJIABHOE MTPH paboTe C TEKCTaMH
CriocoOcTBOBaTh Pa3BUTHUIO YMEHHH ydaluxcs 000011aTh MOJIy4YeHHbIE
3HaHUS, IPOBOAUTH aHAIH3, CHHTE3, CPAaBHEHHSI, JAeIaTh HEOOX0IMMbIE
BBIBO/IbI TIPY 000OIIEHUH 3HAHUS 110 TTPEIMETY XHMHUSL.
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	Выпускник получит возможность научиться:
	 выдвигать и проверять экспериментально гипотезы о химических свойствах веществ на основе их состава и строения, их способности вступать в химические реакции, о характере и продуктах различных химических реакций;
	 характеризовать вещества по составу, строению и свойствам, устанавливать причинно-следственные связи между данными характеристиками вещества;
	 составлять молекулярные и полные ионные уравнения по сокращенным ионным уравнениям;
	 прогнозировать способность вещества проявлять окислительные или восстановительные свойства с учетом степеней окисления элементов, входящих в его состав;
	 составлять уравнения реакций, соответствующих последовательности превращений неорганических и органических веществ различных классов;
	 выдвигать и проверять экспериментально гипотезы о результатах воздействия различных факторов на изменение скорости химической реакции;
	 использовать приобретенные знания для экологически грамотного поведения в окружающей среде;
	 использовать приобретенные ключевые компетенции при выполнении проектов и учебно-исследовательских задач по изучению свойств, способов получения и распознавания веществ;
	 объективно оценивать информацию о веществах и химических процессах;
	 критически относиться к псевдонаучной информации, недобросовестной рекламе в средствах массовой информации;  осознавать значение теоретических знаний по химии для практической деятельности человека;
	 создавать модели и схемы для решения учебных и познавательных задач;
	 понимать необходимость соблюдения предписаний, предлагаемых в инструкциях по использованию лекарств, средств бытовой химии и др.

