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IosicHuTeNbHAS 3aNIHCKA

Hacrosiimasi mporpamma uist cpefnei (mojiHOM) 00meo0pa3oBaTebHON IKOMBI pa3padoTaHa Ha
OCHOBE (DYHIAMEHTAJBHOTO SiApa conmepkaHust oOmero obpa3oBaHuss U TpeOOBaHWMH K pe3ysibTaTam
cpenHero (ToaHOro) odiero odpa3oBaHus, MPEACTABICHHBIX B (efepaibHOM ['OCy1apCTBEHHOM CTaHIApTe
cpenHero (moyiHOTO) odmero oOpa3oBaHUsl BTOPOrO MOKOJIEHUs. B Hell Takke YYTeHbl OCHOBHBIE WUIEU W
MOJIOKEHHsT MPOTPaMMbl Pa3BUTHSI U (POPMUPOBAHUS YHUBEPCAJIbHBIX Y4eOHBIX NEHCTBUH I CPEIHEro
(momuoro) obmero obpa3oBaHus M COONIOIEHA NMPEEMCTBEHHOCTb C IMPHMEPHBIMH MPOTPaMMaMHU JUIs
OCHOBHOTO 00111ero 00pa3oBaHusl.

Hacrostimas nmporpamMma no XuMuu coctasiieHa s yqamuxcs 10-11 kmaccoB Ha 6a30BOM ypOBHE B

oobeme 68 yacos (1uac B Henemo B 10 kiacce, 1 yac B Hemenro B 11 kiacce).

Cpennee (nosHOE) o01iee oOpa3oBaHUE — TPEThs, 3aKIIFIOUUTEIbHAS CTYIIEHb 001Eero o0pa3oBaHusl.

Conep:xanne cpentero ( moJHOro) odmiero oOpa3oBaHUs HANIPABIIEHO HA PELISHHE IBYX 3a1a4:
1. 3aBepienue o0meodpa3oBaTeIbHON MOATOTOBKH B COOTBETCTBUHU C 3aKOHOM 00 00pasoBaHH (B
penakuuu 2007 r);
2. Peanmzarus npeanpodeccCHOHaIbHOr0 001Iero o0pa3oBaHusi, KOTOPOE MO3BOJISIET 00eCEeYHTh
MPEeMCTBEHHOCTh 0011ero u mpogheCCHOHATPHOTO 00pa30BaHUsI.

OnHOM 13 BaXKHEHMIINX 3a7a4 3TOTO 3Tara SBJIAETCS MOArOTOBKA 00YYAIOLUIMXCSI K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U MpodeccHoHanbHOro nyti. OOy4aromuecs J0JKHbI HAyYUThCS
CaMOCTOSITENIbHO CTABUTD LIEJTH U ONPEAENATh MyTH UX JOCTHIKEHHUS, UCTIONb30BaTh MPHOOPETEHHBIH B
IIKOJIE OTBIT AEATEIbHOCTH B PEAIbHOI JKI3HHU, 32 paMKaMH y4eOHOro mpoLecca.

I'aBHbIe Heu cpearero (MoJHOro) odmero o0pa3oBaHus COCTOSAT:

1. B ¢hopMHPOBAHHU LIETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUSIX, YMEHHSX U CIIOCO0aX AesTeIbHOCTH,;
2. B npuOOpETeHNH OMbITa PAa3HOOOPA3HOI AESTENIBHOCTH, OMbITA MTO3HAHUS i CAMOIIO3HAHUS,
3. B MOATOTOBKE K OCYLIECTBJICHHIO OCO3HAHHOTO BhIOOPA HMHAMBHAYAIbHON 00pa3oBaTeIbHOM
WK PO eCcCHOHATBHOM TPASKTOPUH.
Bonbmoii Bkan B JOCTHKEHUE TIIABHBIX LeNel cpenHero (ojHoro) odmero 00pa3oBaHusl BHOCUT
U3y4YeHHE XHUMHH, KOTOPOE MPHU3BAHO 00eCHeYUTh!

1. dopmMupoBaHHe CUCTEMbI X UMHYECKUX 3HAHHUH KaK KOMIIOHEHTA €CT€CTBEHHO-HAYYHOU KapTHHBI
MHpA;

2. pa3BUTHE JIMYHOCTH OOYYAIOLIMXCSI, UX MHTEJUIEKTYaIbHOE M HPABTCBEHHOE COBEPIICHCTBOBAHME,
(dopMUpOBaHHE Y HUX 'YMAHUCTUYECKUX OTHOIIEHHH U 9KOJOTMYECKHU 11e7eCO00Pa3HOro MOBEIEHHSI
B OBITY U TPYIOBOH J€SITEeNbHOCTH;

3. BBIPaOOTKY MOHMMAaHMS OOIIECTBEHHOH MOTPEOHOCTH B PA3BUTHUH XUMHH, a TAaKXKe (POPMHUPOBAHHUE
OTHOLICHUSI K XMMHUH KaK BO3MOKHOMH 00sacTu Oyayineil mpakTH4eCKO! esiTeIbHOCTH,

4. (popmupoBaHue yMeHHs 6e30MacHOro OOpalleHUs C BEIECTBAMH, UCIOJIb3yEeMbIMH B TIOBCEIHEBHOI
JKU3HU.

Lenamu uszyuenusn xumuu 6 cpeoneil (N0iHOI) WKoNE AGIAIOMCA:

1. ¢dopmupoBaHie yMEHUSI BUAETh U MOHUMATD LIEGHHOCTh O0Pa30BaHMUS, 3HAUUMOCTb XMMHUUECKOTO
3HAHUS AJIS1 K&JKIOTO YeJIOBeKa HE3aBUCUMO OT ero NpodeCCHOHAIbHON NETeIbHOCTH, YMEHHUE
paznuyarh (pakThl U OLEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BUAETh UX CBS3b C KPUTEPHSIMHU
OLIEHOK U CBSI3b KPHUTEPHEB C ONPEAEICHHON CUCTEMOH IeHHOCTEH, (POpMyIMpPOBATh U
00OCHOBBIBATh COOCTBEHHYIO MO3HULIUIO;

2. ¢dopmupoBaHHe LEIOCTHOTO MPEACTABICHUS O MUPE, MPEICTABICHHUS O POJIH XMMHUH B CO3AaHUH
COBPEMEHHOI €CTEeCTBEHHO-HAYYHOI KapTUHBI MUPA, YMEHUSI O0BACHATH OOBEKTHI M MPOLIECCHI
OKpY>KaroIel NeHCTBUTEIbHOCTH (IIPUPOAHON, COLUAIBHON, KYJIBTYPHOH, TEXHUIECKOH CPembl),
UCTIOJb3YS VIS TOTO XMMHUUECKHE 3HAHMS,

3. mpuoOpeTeHue onbITa pa3HOOOPA3HOW ESTEIbHOCTH, OMbITA MO3HAHHS U CAMOIIO3HAHHSI, KITFOYEBBIX
HaBBIKOB (KJIFOUEBbIX KOMIIETEHTHOCTEH ), UMEIOLIUX YHUBEPCAIbHOE 3HAYSHHUE AJIsl Pa3JIMYHbIX
BHUJIOB JIEATEIbHOCTH — HABBIKOB PELICHHs POOIeM, MPUHSITHS pelleHHH, TOUCKA, aHATN3a U
obpabotku nHGOpMaLUU, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHMH, COTPYIHHUYECTBA,
0e30MmacHOro OOpaIeHus ¢ BeECTBAMH B IIOBCEHEBHOM JKU3HH.

4. ocBOeHHE 3HAHMH O XMMHYECKOMN COCTABIISAIOIIEH €CTECTBEHHOHAYYHON KaPTUHBI MUPA, Ba>KHEHIINX

XUMHYECKUX TOHSITHH, 3aKOHAX U TEOPHSIX,



5.0BjageHHe YMEHHSIMM TPUMEHSTh TMIOJyYeHHbIE 3HAHUA MJIsT OOBSICHEHHS Pa3HOOOpPa3HBIX
XUMHYECKUX SIBJIGHMM W CBOWCTB BELIECTB, OLEHKU POJIM XUMHHU B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTMH U MOJYYEHUH HOBBIX MAaT€PHUAJIOB,

6. pa3BUTHE T[IO3HABATEJIBHBIX MHTEPECOB U HHTEJUIEKTYAIbHBIX CIIOCOOHOCTEH B TpoIecce
CaMOCTOSITEJIbHOTO ~ MPUOOPETeHHs] XUMWYECKUX 3HAHWA ¢ WCIMOJb30BAHUEM  Pa3JIMYHBIX
UCTOYHUKOB HH(POPMAIUH, B TOM YUCJI€ KOMITBIOTEPHBIX;

7. BocmuTAaHHEe YOSXKIEHHOCTH B TO3UTHBHOW POJM XMMUU B JKH3HH COBPEMEHHOro OOINecTBa,

HEOOXOIUMOCTH XUMUYECKH TPAMOTHOT'O OTHOIIEHUS K CBOEMY 3JIOPOBBIO U K OKPYKAIOIIEH cpene;

8. mpuMeHeHUe MOJIYYeHHBIX 3HAHUH W YMeHHH s 0e30MacHOTO WCIONBb30BAHMS BEINECTB U
MaTepuajIoB B OBITY, CEJIbCKOM XO3SIICTBE U Ha MPOU3BOJACTBE, PEUICHHS NMPAKTUYECKUX 33/1a4 B
MOBCETHEBHON KU3HHU, MNPENYIPEXKACHUs SBJEHUN, HAHOCAIIMX BpEH 3A0POBBIO YEJOBEKA M
OKpY>KaroLlen cpene.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUSA Kypca XUMHUH,

B kadecTBe 1IEHHOCTHBIX OPUEHTHUPOB XUMHUYECKOTO 00PA30BaHUS BBICTYMAIOT OOBEKTHI, U3y4aeMble
B KypCe XUMHH, K KOTOPBIM y y4aIquxcsi popMupyeTcsi HEeHHOCTHOe OoTHOIIeHue. [1pu 3TOM Beayyo poJib
UTPAIOT TIO3HABATENIbHbIE LICHHOCTH, TAK KaK NAHHBINA yU4eOHBIN MPeaMET BXOIUT B IPYIITY MPEIMETOB
MO3HABATENILHOT'O IUKJIA, TJIABHAS I[EJTb KOTOPBIX 3aKJIFOYAETCS B H3YYE€HUU MPUPOIBL

OCHOBY HO3HABAMENBbHBIX YeHHOCHETl COCTABJISIFOT HAYyYHbIC 3HAHUS U HAYYHBIE METO/IbI TIO3HAHUSI.
[To3HaBareIpbHBIC IIEHHOCTHBIE OPUEHTALNH, (POPMHUPYEMBIE B TIPOLIECCEe U3YUSHHSI XUMHUU, TIPOSIBIISIFOTCS B
MIPU3HAHUH:

1. LEHHOCTH HAYYHOTO 3HAHUS, €r0 MPAKTHYECKON 3HAYMMOCTH, TOCTOBEPHOCTH,
2. LEHHOCTH XUMHUYECKUX METOIOB UCCJIENOBAHUs )KUBOH U HEKUBOM MPUPOJBI.
Pa3BuTHE MO3HABATEIPHBIX IIEHHOCTHBIX OPUEHTALUN COEPIKaHUS Kypca XUMUU TTO3BOJISIET CPOPMHUPOBATH:
® YBAKHUTEJIbHOE OTHOIICHHE K CO3UAATENIbHOM, TBOPUYECKOU e TENbHOCTH,
® TOHUMAaHUS HEOOXOMUMOCTH 3I0POBOTO 00pasa JKU3HH,
e NOTPeOHOCTD B O€3YCIOBHOM BBIMOJTHEHUU MPABIIT O€30MMACHOTO HCIIOIH30BAHUS BEIECTB B
MOBCETHEBHOM KU3HU,
® CO3HATeJbHBIN BRIOOP Oyayiei mpodecCHOHANBbHON NeATeTbHOCTH.
Kypc xumuu ob1anaet BO3SMOKHOCTAMH TSl OPMHUPOBAHUST KOMMYHUKATHBHBIX IEHHOCTEH, OCHOBY
KOTOPBIX COCTABJISIFOT MPOIiece OOIEHNUs U rpaMOTHAast pedb. KOMMyHUKAaTUBHBIE LIEGHHOCTU
CHIOCOOCTBYIOT:
® TMPABHILHOMY HCIOJIH30BAHUIO XUMUYECKON TEPMUHOJOTHU ¥ CUMBOJIMKHY,
® Pa3BUTHIO NOTPEOHOCTH BECTH JUAJIOT, BHICIYIINBATH MHEHUE ONIMOHEHTA, Y4aCTBOBAThH B
TUCKYCCHH,

® DAa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAKATH U APTYMEHTHPOBAHHO OTCTAMBATh CBOK TOUKY

3pEHUsI.

JlaHHas mporpaMma mpenycMaTpuBaer (pOpMHpPOBAaHHE Y ydamuxcs o0mey4eOHBIX YMEHUH u
HABBIKOB, YHUBEPCAJIBHBIX CHNOCOOOB AESTENIbHOCTH M KIIIOUEBBIX KOMIETeHIWH. B 3TOM HampaBjieHUU
MPUOPUTETAMU ISl yueOHOTO MpeaMeTa «XUMHESD B CTapIiel mKkoie Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

® YMEHHE CaMOCTOSITEJIbHO W MOTHBUPOBAHHO OPraHU3OBBIBATH CBOK TO3HABATENLHYIO
JeSITeIbHOCTH (OT MMOCTAHOBKH LIEJTH JIO MOJYYESHUS U OIICHKHU Pe3yJIbTaTa),

® OmpeAesieHUe CYIIHOCTHBIX XapaKTEPUCTUK U3YYaeMOro OOBbEeKTa,

® YyYMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKACHUS, JaBaTh OINPENENICHUs, MPUBOIUTH
JOKa3aTeIbCTBA; OIICHUBAHIE U KOPPEKTUPOBKA CBOETO TIOBEICHHUS B OKPYIKAIOIIEH cpene;

® BBHINOJHEHHE B MPAKTUYECKOW MAESITEIbHOCTH W B TIOBCETHEBHOUW JKM3HHU 3KOJOTMYECKUX
TpeOoBaHuUN;

® UCIOJIb30BAHUE MYJIBTUMEIUIHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTHH 1ist 00paboTKwy,
nepeady, CUCTEMATH3AIuu WHPOPMALINK, Co31aHne 0a3 NaHHBIX, MPE3ECHTALNH PE3YJIbTaTOB
MO3HABATEJIbHON U MPAKTUYECKOHN A€ATEIbHOCTH.

B ocHOBY mporpaMMbl MOJIOKEH TPUHLUI pa3BHBaroIIero oOyudenusi. [IporpamMma omupaercs Ha
MaTepuas, U3yueHHbId B 8—9 Kjaccax, MO3TOMYy HEKOTOPBIE TEMBI Kypca PacCMaTPHUBAIOTCS TTOBTOPHO, HO
y’ke Ha 0oJiee BBICOKOM T€OPETHUUECKOM ypoBHE. Takol moaxoa mo3BoJisier yriayOssiTh U pa3BUBATh MOHSATHE
O BEIIECTBE U XUMHYECKOM TPOIIECCe, 3aKPEIUISITh MPOMICHHBIN MaTeprall B aKTUBHON MaMSITH y4aIluxcs, a
TaKKe COXPAHSITh MPEEMCTBEHHOCTD B IpOIecce OOyUeHHSI.



IIporpamma obecriednBaeT CO3HATENPHOE YCBOCHNE YUAIIMMHUCS BOKHEHITUX XUMHUYECKUX 3aKOHOB,
TEOpUil W MOHATHUH; (OPMUPYET NPEACTABICHHE O POJM XUMHU B PAa3BUTHH PAa3HOOOPA3HBIX OTpaciei
MPOU3BOACTBA, 3HAKOMUT C BEIECTBAMH, OKPY’KAKOIIUMH 4ejnoBeka. IIpu 35TOM OCHOBHOE BHHUMaHHE
yIEJSIeTCsl CYIHOCTH XUMHYECKHX PEaKUHUH M METONaM HUX OCYIIECTBJICHHUS, a TaKXKe Croco0aMm 3aiuThl
OKpY>KaroIen Cpenbl

IlporpaMmma  cocTaBieHa € y4e€TOM  BeAylled pOJM  XUMHYECKOrO  HKCIEPHUMEHTA.
[IpenycMaTpuBarOTCs BCE BHIBI LIKOJBHOIO X UMHUYECKOTO SKCIIEPUMEHTAa — IEMOHCTPALNH, JJa00OpaTOpHBIE
OMBITHI U TpakTHdeckue padorel. Pabouas mporpamMma mo XMMUH peanu3yercst depe3 (pOpMHUpPOBAHUE Y
ydammxcsi oOmey4eOHbIX YMEHHH M HaBBIKOB, YHHBEPCAJIBHBIX CIOCOOOB NEATENBHOCTH M KIIFOUEBBIX
KOMIIETEHIIMHA 32 CYET HCIOJIb30BAHMS TEXHOJOIHH KOJUIEKTMBHOTO OOYYEeHHMs, OMOPHBIX KOHCIIEKTOB,
IUIAKTUYECKUX MAaTEPHAJIOB, M IPUMEHEHHUS TEXHOJIOIHH IpadUuecKoro npencTaBieHust HHQopMauun npu
CTPYKTYPUPOBAHUU 3HAHWM.

B nenoMm kypc mo3BOJISIET Pa3sBUTh NPEACTABICHHs Y4alMXCs O MO3HABAEMOCTH MHpA, €OUHCTBE
JKUBOW ¥ HEXHBOW TPUpOAbL, CHOPMHUPOBATH 3HAHUS O BAXHEHIIMX acCleKTaX COBPEMEHHOH
€CTeCTBEHHOHAYYHOH KapTHUHBI MHpA, YMEHHs, BOCTPEOOBAHHbIC B MOBCEIHEBHON JKU3HHU U MO3BOJISTIOLINE
OPUEHTHPOBATHCS B OKPYIKAIOLIEM MUpPE, BOCITUTATD YEJIOBEKA, OCO3HAIOIIETO ce0sl YaCThIO MPHPOIBL.

Peanmzauus maHHOW mporpaMMbl B mponecce OoOy4eHHs MO3BONUT YYALIMMCS YCBOUTH KITFOUEBBIE
XUMHUYECKHE KOMIIETEHUHH M MOHATh POJb XMMHUH CPEAU APYIrMX HAyK O NPHUPOAE, 3HAYEHUE €€ IJIA
4EJI0BEYECTBA.

TpeGoBaHus K YPOBHIO NOATOTOBKH 00YYAKIINXCSI HA CTYNEHH cpeaHero (oJIHOro)
o0pa3zoBaHusi
Pesynomamot oceoenus Kypca Xumuu.
JesarenbHOCTb 00Pa30BaTENLHOTO YUpEKIeH!Us 00mero obpazoBanus B OOYYeHUN XUMHUH B CPEIHEH
(ToNTHO) IKOJIe AOKHA OBITh HANPaBJIEHA HA TOCTHIKEHUE CIENYIOIINX JHYHOCTHBIX Pe3yJIbTATOB:
® B IICHHOCTHO-OPHUEHTALIMOHHOMN Chepe — BOCIIUTAHUE UyBCTBA FOPOCTH3A POCCUHCKYIO X UMHUECKYIO
HAyKy, TYMaHH3Ma, LeJIeyCTPEMIICHHOCTHY,
® B TPYAOBOH cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HasbHEWIIEH 00pa3oBaTeIbHON
TPAEKTOPHUH,
® B II03HABATENbHON cepe — yMEHHE YIPaBIIATh CBOSH MMO3HABATEIbHON AEATEIbHOCTHIO.
MertamnpenMeTHbIMU pe3yJIbTaTaMU OCBOEHHSI BbIMYCKHUKAMH OCHOBHOM IIKOJIbI IPOTPAMMBI [0 XUMHUH
SIBJITEOTCSI:
® HCIOJB30BAHUE YMEHHI U HABBIKOB PA3IMYHBIX BUAOB MO3HABATEIBLHON NEATEIBHOCTH,
NPUMEHEHHE OCHOBHBIX METO/IOB MIO3HAHUS (CUCTEMHO-UH(POPMALIMOHHBIN aHAIN3,
MOJIEIUPOBAHKE) JIsI U3YUEHUS PA3JIMUHBIX CTOPOH OKPY’KaroIIel AeHCTBUTEIbHOCTH,
®  HCIOJB30BAHUE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONepaluil: popMyInpoOBaHUE THIIOTE3, AHAIN3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMAaTH3ALMs, BBIIBICHHE IPUIHMHHO-CIIEICTBEHHBIX CBSI3CH,
MIOUCK aHAJIOTOB;
® yMEHHE reHepUPOBATh UACH U ONPENENATh CPECTBA, HEOOXOAMMBIE ISl UX PeaTH3alHH,
® YMEHHE ONPEAENATh e U 33a4H IeSTeIbHOCTH, BBIOMPATh CPEACTBA PEATU3aLIUH [IeITH U
NPUMEHSITh UX Ha MPAKTHUKE;
®  HCIOJB30BAHUE PA3IMUHBIX HCTOUHUKOB WH(POPMALNY, TOHIMAaHUE 3aBUCUMOCTH COAEPIKAHUS U
¢dopmbI peacTaBiIeHNs HHPOPMALIUY OT Lieel KOMMYHHKALUY U apecaTa.
B obnacti mpeaMeTHBIX pe3yJbTaToB 00pa30BATEIbHOE YUpPEKASHHE 00IIero o0pa3oBaHus
MPEIOCTABIISIET YYCHUKY BO3MOXKHOCTb HA CTYIIEHU CPeIHero (MOJHOT0) 00mero o0pa3oBaHusi HAYYUThCS:
B TIO3HABATENILHOU cdepe:
® aBaTh OMpEAEICHUs] HAYYHBIM MOHSITHSM,;
® OMNUCHIBATH IEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO MPOBOAUMBIE SKCIIEPUMEHTBI, HCIIONIb3YsT IS
3TOTO €CTECTBEHHBIHN (PYCCKUIN) A3BIK U S3bIK XUMHH,
® OMNUCBHIBATH M PA3JINYATh U3YUEHHBIE KJIACCHI HEOPTAHUYECKUX M OPTAHUYECKUX COSNUHEHHHH,
XUMHUYECKUE PeaKLIUH;
e KJaccupUIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHUS,
e HaOMIOIATh NEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MTPOBOIUMBIE OIBITHI, XUMHUYECKUE PEaKIUH,
NPOTEKAOIIUE B IPUPOIE U B OBITY,




® JeNaTh BBIBOJBI U YMO3AKTIOUEHUS U3 HAOIOIEHUH, H3YIeHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATh CBONMCTBA HEU3YUEHHBIX BEIIECTB I10 AHAJOTUU CO CBOMCTBAMU M3YUYEHHBIX;
® CTPYKTYypUPOBATh U3YUEHHBIN MaTepUal,
® UHTEPHPETHUPOBATH XUMUYECKYIO HHPOPMAIIUIO, TIOTYYSHHYIO U3 APYTHX UCTOYHHUKOB;
® ONUCHIBATH CTPOCHHUE ATOMOB 3J1eMEHTOB [-IV nepronoB ¢ HCNONB30BaHUEM BJIEKTPOHHBIX
KOH(UTYpaLIHii AaTOMOB;
® MOJEIUPOBATH CTPOCHUE MPOCTEHUIITNX MOJIEKYJI HEOPraHMUECKUX 1 OPTaHUUECKUX BEIECTB,
KPUCTAJUIOB,
B LIEHHOCTHO-OPUEHTALIMOHHON cdepe:
® AHAJIM3UPOBATH U OLEHUBATH MOCIEACTBUS I OKPYKAKOIIEH Cpeibl OBITOBOH M MPOU3BOICTBEHHOM
NesITeIbHOCTH YeJIOBEKA, CBS3aHHOM C MepepadOTKOM BEIECTB;
B TPYJIOBOIi chepe:
® POBOAUTH XUMHUYECKHUH 5KCIICPUMEHT;
B chepe hU3uUecKoi KyIbTYPHhL:
® OKa3bIBaTh MEPBYIO MOMOIIb MMPU OTPABJIEHUSX, OKOTaX U APYTUX TPABMaX, CBSI3AHHBIX C
BEIIIECTBAMHU U JJA0OPATOPHBIM 00OPYIOBAHHUEM.

Yueono — memoouueckuii komniaexm.

[Iporpamma mpennaraercst ajsi pabOThl O HOBBIM y4yeOHHMKam xumuu aBTopoB I E. Pymsurtuca u
OI. Penpamana, npoweamwuM skcreptusy PAH u PAO u Bowenmum B PepepanbHblii nepeueHb
yueOHHMKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM OOpa3oBaHUs W Hayku P@® K HCHONB30BaHUIO B
o0pazoBaTenbHOI nporiecce B 001eodpa3oBaTenbHbIX yupekaeHusax Ha 2014 — 2015 yueOHblii rog.

1. Pymsutuc I' E., @enpaman @.I'., Xumus. 11 knacc. — M.: IIpocsewenune, 2011

2. Pymsuruc I' E., @enpaman @.I'., Xumus. 10 knacc. — M.: IIpocsewenue, 2011

3. T'apa H.H. Xumus. [Iporpammer odieoOpa3oBatenbHbIx yupexaeHuii. — M.: IIpoceemnenue, 2010

4. bpeiirep JIM., baxxenosa A E., Xumus 8-11 knaccel. PazBepHyTOe TemaTHueckoe IJIaHUPOBaHUE
no yueOHukam Pymsutuca I' E., ®enpnmana O I'., Bonrorpan, Yuurens, 2009

5. Xumnueckuii 3xkcniepumMeHT B mkosie. 10 kymace: yueOHO-MeTonuyeckoe nocodue/O.C.I'abpuasiy,
JLIT.Barnuna.-M.: JIpoda, 2005.-208 c.

6. Xumus. Ypoku B 10 kiacce: mocodue i yuurenei o0meoOpa3oBaTeIbHbIX YUPEKISHHH /
H.HTapa (u np.).-M.: I[Ipocsemmenue, 2009.-111 c.

7. Xumus: 11 xnace: meronudeckoe nmocobue s yunrenst/A FO I'pankosa.-M.: ACT, 2006.-158 c.

8. Xomuenko U.I'. COopHHK 33124 U yIPaKHEHUH 110 X UMHH.

JonoJHUTe/IbHAS JIUTEPATYPA AJsl YUUTEJIs.

1. HupakTrueckmii MaTepuan o xumuu st 10 — 11 knaccos: mocobue mns yuuressi/A.M . Panerkuii,
B.I1.T'opwkosa, JL. H Kpyrnukosa.-M.: IIpocsemenue, 1996. — 79 c.

2. Konrponbabsle padoTel mo xumun B 10 — 11 kmaccax: mocobue ans yuutens/ A.M.Panenkuii.-M.:
IIpocsemenue, 2006.-96 c.

3. Hauana xumun. CoBpemMeHHBIH Kypc g noctynatomux B BY3br yuebnoe mocodue mis BY3os/
H.E Kysbmenko, B.B.Epemun, B.A Ilonkos.-9-¢ m3manue, nepepaboTaHHOE M IOMOJHEHHOE.-M.:
Ox3amen, 2005.-832 c.

4. Opranuyeckass XUMHs B TeCTax, 3ajadax W ynpaxHeHusx. 10 kmacc: yuebHoe mocobue s
obmeobpazosarenpHbix yupeskaenuit/ O.C I'abpuansan, U.I'.Ocrpoymos, E E.Ocrpoymosa. — 2-u37.,
crepeorur.-M.: [poda, 2004.-400 c.
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Yueouo-tremaruueckuii maan 11 KJJACC

Ne HaunmenoBaHue pa3/iesioB U TEM KomnuectBo W3 HUX(KOJIMYECTBO YacoB)

wi YacoB (BCero)

Konrtponbaeie | Ilpakruueckue |IIpoekTHbIe,
paboThI paboThI TECTOBEIE,
TBOPYECKHE,
SKCKYPCHH H
T.1.(YUdThIBas
crierupuKy
MIPEAMETA)

1 |Tema 1. Baxxuenue XuMUYEeCKHE IOHITUSA U 3aKOHBI 3

Tema 2. Ileppoandeckuii 3aK0H U MEPUOANYECKAST CUCTEMA
2 [xuMuueckux 3ynemeHToB . 1. MeHnneneeBa Ha OCHOBE
Y4€HUsI O CTPOEHUU aTOMOB

Tewma 3. CtpoeHue BemecTsa 5 1
Tema 4. Xumuueckue peakiuu 7 1
Tema 5. Metamnbl 7
Tema 6. Hemeranbr 9 1 3
B HmKHCH 4aCTH TAOTHIIBI YaCHl CYMMHPYIOTCS
Hroro: 35 3 3

Coaepxanue nporpammsl 10 kiaace
35 a/roa (1 4/nen.)

OPI'TAHUYECKAA XUMUA

Paszoen 1. Tema 1. TeopeTnyeckue 0CHOBbI OpraHu4eckoi xumu (3 )

DopMupOBaHUE OPraHUYECKON XUMUH Kak Hayku. Teopus CTpOeHHs] OpraHuvdecKux coeauHeHuin A. M.
bytneposa. Yraeponnslii ckesner. Panukansl. @yHKkIMOHaNbHBIE rpynmnbl. ['omonornueckuii paa. I omonoru.
Crpykrypnas usomepusi. Homenknarypa.

DNeKTpOHHas MPUPOJIa XMMHUUYECKUX CBsi3el B OPraHUYECKUX COEANHEHUSIX.

Knaccuukauus opraHn4eckux CoeInHEHHH.

HMemoncrpanuu. O6pa3ipl OPraHNuECcKNX BELIECTB U MaTepHaioB. Monenu MOJIEKYJI OpraHHYECKUX
BELIECTB. PACTBOPUMOCTL OpraHN4YEeCKHX BELIECTB B BOJAE U HEBOAHBIX pacTBoputessix. [lnasnenue,
0OyTrIMBaHUE U TOPEHUE OPTAaHMYECKUX BEIIECTB. MPUMEPH! Y B B pa3HBIX arperatHbIX COCTOSTHUSIX

Pacuernbie 3agauu. HaxoxneHue MOJEKyJIsIpHOU (hOPMYJIbI OPTraHHMYECKOrO COSAMHEHHs MO Macce
(0OBeMy) IPOIYKTOB CrOPAHUSI.

Paznen 2. YIJIEBOJOPOMBI (12 4)
Tema 2. TlpenenbHble yriesoaopoan! (ajakanbl) (3 4)

Crpoenue ankaHoB. I'omonorudeckuii psaa. Homenknatypa u nzomepust. @uznueckue U XUMHUYeCKHUe
CBONCTBA ajkaHoB. Peakuus 3amemenus. [lonydyenne u npuMeHenne ankaHoB. [IoHATHE O IUKIIOANKaHAX.

HemoHcTpanun. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOLIEHHE aJIKaHOB K KHUCJIOTaM, LeIo4am,
pacTBOpyY MepMaHTraHaTa Kajusi 1 OpOMHOI Boze.

Jla6opaTopusblie onbIThl. M3roToBNeHNEe MOenel MoseKyJI yTIJIEBOAOPOJOB U ralor€HONPOU3BOAHbIX.
IIpakTuueckas padora. 1. OnpeneneHye KaueCTBEHHOIO COCTaBa OPraHUYECKUX COEUHEHU.

Tema 3. HenpeaenbHbie yriesoaopoast (4 1)

Aunxenbl. CTpoeHue ankeHoB. ['omonoruueckuil psa. Homenknatypa. M3omepus: yrineponHoit nenu,
MOJIOKEHUS] KPATHOM CBSA3H, YUC-, MPAHC- N30MepUst. XUMUYECKUE CBOMCTBA. PEAKLIMY OKUCIICHHUS],
MPUCOECIUHEHMs], ToauMepu3auni. I I[puMenenne ankeHos.

Aaxaauenbl. Ctpoerne. CoiicTBa, mpumeHeHue. [lpupoaHsiii kayuyk.

Aaxunbl. Ctpoenue auetuiesa. ['omonoru u usomepel. Homenknatypa. ®@usnueckue U XUMHYECKUE
cBoricTBa. Peaknuu npucoenunenus u 3ameuenus. [lpumenenue.

HemoHcTpaunu. M3rotosiaeHue Moaenei MOJIEKyJ1 FOMOJIOTOB U U30MepoB. llonydeHue aneruiieHa
kKapOuIHBIM criocoOoM. B3anmonelicTBue alleTuiieHa ¢ pacTBOPOM NepMaHraHaTa Kaius u OpOMHON BOIOH.
I'openne anerunena. Pasnoxenune kaydyka Npyu HarpeBaHUU U UCHBITAHUE NPOAYKTOB PA3JIOKEHUS.




3HaKOMCTBO ¢ 00pa3LamMH KayqyKoOB.

IIpakTuueckas padora. 2. [TonyueHue 3TuIeHa U U3y4EHUE €0 CBOMCTB.
Tema 4. ApomaTudeckue yrjesoaopoanbl (apeHsl) (2 1)

Apensl. Ctpoenue Oenzona. M3zomepust 1 HomeHkarypa. Pusndeckre 1 XUMHUECKHE CBOHCTBA
6enzomna. ['omonoru 6enzona. ['eHeTndeckas CBsi3b ApOMATHIECKUX YTIIEBOJOPOAOB C IPYTHUMHU KIIaCCaMHU
YTJIEBOAOPOIOB.

HMemoncTpanun. beHson kak pacTBoputenb, ropenne Oensona. OTHomenune 6eH3ona Kk OpoMHON BOIE U
pacTBOpy nepmanrasara kanus. OkucieHue Toayosa.

Tema 5. llpupoaHble HCTOYHHKH YIJIEBOAOPOA0B (3 )

IIpuponueiii ras. Hedgts u HedrenponykTel. @usnueckue cBoiicTa. CriocoOs! nepepadboTku HedTH.

JIaGopaTopHbie onbIThl. O3HaAKOMIIEHHE ¢ 00pa3aMu NPOaYKTOB HedrenepepaboTKH.

Paznen 3. KUCJIOPOACOAEPKAIIUE OPTAHNYECKHUE COEAUHEHMUSA (12 4)
Tema 6. Cniuptol ¥ deHOBI (4 1)

OnnoaromHbIe npenenbHbie cnupThl. CTpoeHne Moseky, pyHKUMOHANbHAS rpynna. Bogoponnas cBsi3b.
Uzomepus u HomeHkatypa. CBoiicTBa MeTaHOJA (3TAHOJIA), IOJYYeHUE U IpUMeHeHe. PU3nonornieckoe
JeiiCTBUE CIIUPTOB HA OPraHU3M UeJIOBeKa.

MHoOroaToMHble CIIUPTHI. DTUJIEHIJIUKOMb, MuLepuH. CBONCTBA, MPUMEHEHHE.

®enojbl. CTpoeHue MoJiekyibl penona. B3auMHoe BIUsTHUE aTOMOB
B MOJIEKYJIe Ha mpuMepe Mosekybl penona. CeoticTBa. TOKCHYHOCTD PEHONA B €r0 COeTUHEHHH.
[Ipumenenne ¢eHona. I'eneTnueckas cBsi3b CIUPTOB U (PEHOJIA C YIIIEBOIOPOIAMH.

JlaGopaTopHbie onbIThl. B3anmoneticTeue peHona ¢ OpoMHOI BOIOH B paCTBOPOM I'MIPOKCHAIA
HaTpus. PacTBopeHue riunepuHa B Boae. Peakius rimunepuna ¢ rugpokcuaom meau(1l).

PacuyerHbie 3aaqauun. PacueTsl 10 XMMUYECKUM YPaBHEHUSAM IIPH YCJIOBUH, YTO OAHO U3 PearupyroLinx
BEIIECTB JIaHO B U30BITKE.

Tema 7. Anbaeruapl, KeTOHbI, KAPOOHOBBIE KHCJAOTHI (4 1)

Anpnerunsl. Kemonwr. Ctpoenune monekys. @yHKIMOHANBHAS rpynmna. M3oMepust 1 HOMEHKIATypa.
dopmanbIeru 1 aleTaabIerHy; CBOUCTBA, MOJyYeHUE 1 IPUMEHEHUE. Ayemon — npeocmasumens
kemonoe. [Ipumenenue.

OnHOCoCTaBHBIE MpeaeNbHbIe KapOOHOBBIE KUCIOTH. CTpoeHue MosiekyJ. PyHKIMOHAIbHAS TPYIIa.
Uzomepus u Homernknatypa. CBoiicTBa KapOOHOBBIX KHCIOT. [IpuMenenue.

Kpatkue cBeneHHst 0 HeNmpeaebHbIX KapOOHOBBIX KHUCIIOTAX.

I'enerndeckas CBsi3b KapOOHOBBIX KUCIOT C IPYTUMH KJIACCAMH OPTaHUYECKUX COSIUHEHHH.

JladopaTopHubie onbIThl. [lonydyeHne sTaHanst OKUCIEHHEM 3TaHoNA. B3auMoneicTsie MeTaHasst
(3TaHans) ¢ aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcuna menu(1l).

AemoHcTpaumnu. PacTBOpeHHE B aLIETOHE Pa3IMYHbIX OPraHUYECKUX BELIECTB.

IpakTnyeckas padora. 3.«CBoiicTBa KapOOHOBBIX KHCIIOTY.

Pacuernsle 3agaun. Onpenenenne MacCOBOH MITM OOBEMHOH TOJIN BBIXOAA MPOAYKTA PEAKIIH OT
TEOPETUYECKH BO3MOKHOTO.

Tema 8. Kupsl. Yriaesoasl (4 1)

Kupsel. Haxoxnenue B npupone. Cpoiictsa. [Ipumenenue.

Morwwue cpeocmea. Ipasuna 6eszonacno2o oopaugenust co cpeocmeami ObImMOBOH XUMU.

I'mokoza. Ctpoenne monekynbl. CBoticTBa rimroko3bl. [Ipumenenne. Caxaposza. CBoiicTBa, MPUMEHEHHE.

Kpaxman u nennrono3a — npeacTaBUTeNN NPUPOAHBIX MOIUMEPOB. Peakiins MoJuKOHIEHCALUH.
dusnueckue n xumuueckue croiictsa. Haxoxxnenue B mpupoze. [lpumenenune. AnieTaTHOE BOJIOKHO.

JlabopaTopHsblie onbITbl. PAaCTBOPUMOCTB KUPOB, 1OKA3aTEIbCTBO UX HEIIPeNeIbHOrO XapakTepa,
OMbUIeHHE KUPOB. CpaBHEHHE CBONCTB MblIa U CHHTETHUECKHUX MOIOIIUX CPENCTB.

BsaunmopneticTeue rimoko3sl ¢ rugpokcuaom meau(ll). BsaumozeiicTere rimfoko3sl ¢ aMMHaYHBIM
pactBopoMm okcuaa cepedpa(l).

BzaumonelicTBue caxaposbl ¢ THAPOKCUAOM KanblLius. B3aumoneiicTeue kpaxmana ¢ uogoM. I'uapomnus
kpaxmMana. O3HaKOMIIEHHE ¢ 00pa3iaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH.

JleMmoHcTpanuu. 3HAKOMCTBO ¢ 00pa3iaMu MOKOIIUX U YHUCTSIIUX CPpeAcTB. M3yuenne nHCTpyKumii o
UX COCTaBY U IPUMEHEHUIO

IIpakTuueckas padora. 4. Pelenue skcriepuMeHTAIbHBIX 33714 Ha MOJly4YeHUe U pacrio3HaBaHUe
OpPraHUYECKUX BEILECTB.

Paznen 4. ABOTCOAEP KAINUE OPTAHUYECKHUE COEJIUHEHUSA (4 u)



Tema 9. AMUHBI H AMHHOKHMCJIOTHI (2 1)

Amunsbl. CtpoeHue monekyn. AMuHorpymnmna. @usndeckue U XMMUYECKHEe CBOMCTBAa. AHUIIMH.
CaolicTBa, NpUMEHEHHE.

AMuHOKHCI0TBHL. M30Mepust u HoMeHkIatypa. CBoiicTBa. AMUHOKHCIIOTBI Kak aM(OTepHbIe
opranuueckue coequHenus. [Ipumenenue.

HemoncTpanun. Okpacka TKaHU aHUJIMHOBBIM KpacuresneM. Jloka3zaTenbCTBO HAIUYIHS
(YHKIMOHAJIBHBIX FPYIIIT B PACTBOPAX AMUHOKHUCIIOT.
Tema 10. beaxwu (2 1)

Beaku — npupoassie noaumepsl. Coctas U cTpoeHne. Pusnueckre U XMMHUYECKHe CBOICTBA.
IIpeBpaiieHue GenkoB B Opranu3Me. Y CIIeXH B H3yUEHUH U CHHTe3€e OENKOB.

Xumust 1 310poBbe uesoBeka. Jlekapcrsa. [IpoGnemsl, CBsi3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX
IpenapaTos.

Jemoncrpauuu. L[BeTHble peakunu Ha Oenku (OUypeToBast M KCAHTOIIPOTEHHOBAS PEAKLIHH).
OO0pas1bl IEKapCTBEHHBIX MPEnapaToB M BUTAMUHOB. O0pasubl CPECTB TUTHEHBI 1 KOCMETHUKHL.

Paznen 5. BBICOKOMOJIEKYJIAPHBIE COEJUHEHUA (4 4)
Tema 11. Cunternyeckue noaumepsl (4 1)
[ToHsiTHE O BLICOKOMOJIEKYJISIPHBIX COSAUHEHUIX. [1oMepsl, Moy4aeMble B Peakimsx
nonumepuzanyn. Ctpoerne moneky. [ommstunen. [omunponunen. @enonghopmansvoecuonsie cmoinsi.
Cunternyeckne kayuyku. CTpoeHHe, CBOHCTBA, MOJYYSHHE U IPUMEHEHHE.
Cunrernueckue BojokHa. Kampon. JlaBcan.
Jemoncrpanuu. OOpasiipl IIIACTMACC, CHHTETUYECKIX KAyYyKOB M CHHTETHYECKHX BOJIOKOH.

11xknacc 35 u/rox (1 4/Hen.)

TEOPETUYECKHUE OCHOBbI XNUMHWH

Tema 1. BaxHeiimine XUMHYeCKHe MOHATHS U 3aKOHBI (3 1)

AtoMm. Xumuueckuii ssieMeHT. M3oTonel. [IpocThie U ClOXKHBIE BEIIECTBA.

3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHUs M MPEBPAILEHHS SHEPTHH MPU XUMHUYECKUX
peakuusIx, 3aKOH MOCTOSTHCTBA COCTaBa. BelecTsa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHHUSI.
Tema 2. Tlepuoanveckuii 3aK0H U NePHOIHYECKAST CHCTEMAa
xummn4eckux djaemeHToB /. U. MenageneeBa Ha OCHOBe
Y4YeHHsI 0 CTPOEHHH ATOMOB (4 1)

Amomnvie opbumanu, s-, p-, d- u f-onekmponvi. OCOOEHHOCTH Pa3MEIIEHHs SIEKTPOHOB 110 OPOUTAJISIM B
aToMax MaJIbIX B OOJbIINX nepruoaoB. CBsi3b MEPHOANYECKOr0 3aKOHA U IEPUOIUIECKOH CHCTEMBI
XUMHYECKHUX 3JIEMEHTOB C TEOPHEH CTPOCHUS aTOMOB. KopomKkuii u Onunnbslil 6apuanmer mabnuysl
Xumuyeckux snemenmos. Ilonooicenue 8 nepuoouyeckoil cucmeme xumuveckux snemenmos J[. 1.
Memnoeneesa 6000pooa, 1IAHMAHOUOOS8, AKMUHOUOOB U UCKYCCMBEHHO NOJYYEHHBIX DNIEMEHMOB.

BaneHTHOCTD U BaJIeHTHBIE BO3MOXKHOCTH aTOMOB.

Hemoucrpanuu. [ICXD IT1M, Tabnuiel «DIeKTPOHHBIE 00OJIOUKH aTOMOBY»
Tema 3. Ctpoenue Bemectsa (S 1)

Xumuueckas cBsi3b. MoHHas cBsa3b. KaTnone! u annonel. KoBaneHTHas HENOJsIpHAS CBSI3b.
KoBasneHTHas nonsipHas CBS3b. DJIEKTPOOTPULIATETBHOCTD. CTEIEHb OKUCICHUs. MeTaTiuecKasi CBsI3b.
Bonoponnas cBsi3b. [IpocTpaHCTBEHHOE CTpOEHHE MOJIEKYJT HEOPTAaHUYECKUX M OPTAaHMYECKHUX BEIECTB.
THIbI KPUCTAJUTNIECKHUX PEIIETOK U CBOWCTBA BELIECTB.

[IprunHBI MHOrOOOpa3Hst BEMIECTB: H30MEPHs, TOMOJIOTHSI, AJIJIOTPOIHS], H30TOMHSL.

Jucnepcnvie cucmemvr. KonanongHsle pacTBOpPbI. 3071, TEIIH.

JemoHcTpanuu. MoJenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAJUTMYECKUX KPUCTAJUTMYECKIX
pewmerok. OOpa3upl MUIIEBBIX, KOCMETUYECKUX, OMOIOrMYeCKIX 1 MEANLIMHCKUX 30J1ei U resedl. Dpdext
Tunnansa. Monenu MOJIEKy1 H30MEPOB, TOMOJIOTOB.

Tema 4. Xumnueckue peakuuu (7 1)

Knaccupukanms XUMHYECKUX PEaKkLfii B HEOPraHMUECKOH U OPraHMYECKOH XUMHUH.

CKOpoCTh peakimy, ee 3aBUCUMOCTb OT pa3indyHbIX (pakropos. Katanus u karanuzatopel. OOpaTuMocThb
peakuuii. XuMuieckoe paBHoBecue. CMeIneHrne paBHOBECHS IO JeHCTBUEM Pa3IMUHBIX (PaKTOPOB.
[puanun Jle [larense. [Ipon3BoACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CITOCOOOM.



DnektponuTuydeckas auccouuanus. CusbHble U cinadbie 3eKkTpoauTsl. Cpena BOIHBIX PACTBOPOB:
KHCJTas, HeWTpabHas, menodHas. Bogoponsslii mokasartens (pH) pacTeopa.
I'uaponus opraHn4ecKkux U HEOPraHMYECKUX BEIIECTB

AemoHcTpaumnu. Pa3nnyuHbie TUIIBI XUMUYECKUX PEAKLU, BUACOOMBITHI IO OPTaHUYECKON XUMUH,
BuaeodmbM «OCHOBBI MOJIEKYJISIPHO- KHHETUYECKOU TEOPUI.

JlabopaTopHbie OnbITHI. 3aBUCUMOCTDb CKOPOCTH PEAKLIUU OT KOHLEHTPALNH, TEMIIEPATYPbl, TPUPOABI
pearupyrouux BemecTs, PasnoxeHne nepokcuaa BOJOpoaa B MPUCYTCTBUH KaTaiausaropa. OnpeneneHue
CpeAbl pacTBOpPa C MOMOILLBK) YHUBEPCAIbHOTO HHINKATOPA.

HEOPI'AHUYECKAA XUMUNA

Tema 5. Metanani (7 1)

[TonokeHne METAJUIOB B IEPUOAMUYECKON ccTeMe XxumMuyeckux syemenToB [[. 1. Menneneesa. O0mue
CBOWCTBA METAJJIOB. DJIEKTPOXUMHUYECKUH Psii HanpspkeHUi Metaos. Obmue criocoOb! MOTyYeHUs
metajuioB. CriiaBel. DJIEKTPOJIHU3 PACTBOPOB U paciiiaBoB. [IoHsATHE 0 KOppo3uH MeTayuioB. CIoco0b!
3aLIUTBI OT KOPPO3UU.

O0630p METaIUIOB TNIABHBIX MOATPYII (A-TPYII) MEPHOANYECKONH CHCTEMbI XUMHUYECKUX 3JIEMEHTOB.

0630p MeTawoB nobouHbIX noArpymn (b-rpymnm) nepuoanuecKoi CHCTEMbI X HMUYECKHIX 3JIEMEHTOB
(Menp, LUHK, jkene30). OKCUIbI U THAPOKCHIBI METAJIIOB.

Hemoncrpanuu. O3HakoMIIeHHE ¢ 00pa3LaMi METAJUIOB U UX COSIUHEHHH, CILJIaBbI,
B3aUMOJICHICTBHE METAJIIOB C KUCIOPOIOM, KHCIOTAaMH, BOJIOH; JOKA3aTEIbCTBO aM(pOTEPHOCTH ATFOMHHUS
U €ro THAPOKCHAA, 00pasLbl MEH, JKeJIe3a, XpOMa, HX COSNHEHHI; B3aUMOIEHCTBHE MEITU H JKee3a C
KHCJIOPOZIOM;, B3aMMOIEHCTBHE MEIU U JKeJie3a C KICIOTaMU (CepHasi, COJIsTHAs ), IOJy4YeHHE THAPOKCHIA
MeAu, XpoMa, OKCUA MEIH,

B3aUMOJIEIICTBHE OKCHJOB U THAPOKCHIOB METAJIJIOB C KHCIOTAMH, JO0Ka3aTeIbCTBO aM(pOTEPHOCTH
coeannenuit xpoma (I11).

Pacyernbie 3aaa4n. PacueTsl N0 XUMUYECKUM YPABHEHUSIM, CBSI3aHHBIE C MACCOBOM TOJIEH BBIXOAA
MIPOAYKTA PEAKLIUH OT TEOPETUUECKU BO3MOKHOTO.

Tema 6. Hemeranasl (9 1)

O0630p cBoiicTB HeMeTa OB, OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE CBOHCTBA THITMYHBIX HEMETAJLIOB.
Oxcuapl HEMETANJIOB U KMCIOPOICOAepIKallue KUCIOThl. BonopoaHble coeiiHEeHNs] HEMETaJLIOB.
I'eneTnyeckas CBsi3b HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB. bpITOBas XMMHUYECKast IPaMOTHOCTD

JHMemoncrpanuu. O6pas3ipl HEMETAIIOB, MOJENN KPUCTAIMYECKUX PELIETOK, aiMasa, rpadura,
MOJIy4eHUE AMMHAKa U XJIOPOBOIOPO/A, PACTBOPEHUE UX B BOAE, JOKA3ATENbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BelecTB. CKUraHue yIiis U Cepbl B KUCIOPOJE, ONpeeeHne XUMUUECKUX CBONCTB
NPOAYKTOB CTOPAHUs], B3aMMOACHCTBUE KOHL[. CEPHOM, KOHII. M pa30aBJIeHHON a30THON KUCIIOT C MEJBIO,
BUACOPIIBM « XHUMHSI BOKPYT HAC».

IIpakTukym. 1. Pemenne skCriepuMeHTaNbHBIX 33/1a4 110 HEOPTaHUYECKON XUMUH,

2. peleHue 3KCNEPUMEHTAIbHBIX 33124 [0 OPraHUYeCKON XUMHUH,
3. nony4eHue, coOupaHue 1 pacro3HaBaHHUE Ta30B.



KanenpapHo-temaTnueckoe niaHuposanue B 11 knacce, 35 yacos (1 yac B Hees110), IPAKTHYECKHX Pad0OT —3, KOHTPOJIbHBIX padoT -3

Ne Tema ypoka Ko /laTa npos.
/1 4acoB ILnan. | DaKT.
Tema 1. Bakuelilune xuMmuuyeckHe MOHSATHS H 3aKOHBI -3 4
1. AtoM. XUMHUYECKUH 3eMEHT. M30TOMHI. 1
ITpoCTBIE U CIOKHBIC BEMIECTBA
2. 3aKOH COXPAHEHUS MACCHI BEMIECTB, 3AKOH 1

COXPAHEHUS U TIPEBPAILCHUS SHEPTUU PU

XUMHYECKHAX PEAKIHSIX

3. 3aKOH MOCTOSHCTBA COCTABA BEILECTB. 1

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO

CTPOEHUS

Tema 2. Ilepuoanyeckuii 3aK0H U NEPUOAUYECKAS CHCTEMA XUMHU4YecKHX dieMeHToB /I, . MenaeneeBa Ha

OCHOBE Y4€HHS 0 CTPOCHHH aTOMOB - 4 4

4. Ileprommueckuii 3aKoH U [lepuoanyeckas 1
CUCTEMA XUMUYECKUX dn1eMeHTOB 1. H.

MenaeneeBa. 3aKOHOMEPHOCTH B U3MCHEHUH

CBONCTB XMMUYECKUX DJIEMEHTOB

S. CTpoeHHE AEKTPOHHBIX 000JI0YEK ATOMOB 2
6. XUMHAYECKUX JJIEMEHTOB
7. BaneHtHOCTB. BaneHTHBIE BO3MOKHOCTHU U 1

pa3Mepbl ATOMOB XUMHYECKUX DJIEMEHTOB
Tema 3. CTpoeHnune BemecTBa - S 4

8. XuMuUdecKas CBsa3b. OHHAs U KOBaJICHTHAs 1
XUMUYECKUE CBSI3U. THUIIBI KPUCTATUTMYECKUX
PELIETOK.

9. Merainmuyeckas ¥ BOAOPOIHast CBA3H THUIBI 1

KPUCTAIMYECKHUX PEHIETOK.
10. [TprumHbIl MHOr00Opa3usi BENIECTB 1




11. Jucnepcubie cucteMbl. O000IICHHE 3HAHUH MO 1
TeMam « OCHOBHBIE 3aK0HbI xumuu. 113 TIC
JIM, CTpoeHune BEECTBAY.
12. KontposnbHas padora Ne 1 mo temam 1
« OcHoBHBIE 3aK0HBI xumuu. 113 T1C JJHM,
CTpOEHUE BEMIECTBAY.
Tema 4. Xumuyeckue peakuuu - 7 4
13. CyIHOCTB U KJTacCu(pUKALK XUMHUYECKUX 1
peaKuuit
14. CKOpPOCTb XUMHUUYECKUX peaKkLnii. DaKkTOpkL, 1
BJIMSIIONINAE HA CKOPOCTh XUMHUYECKUX PEAKIIA
15. Xumuyeckoe pasHosecue. [ IpuHuunn Jle 1
[Marenbe. [Ipon3BOACTBO CEPHOM KUCIIOTHI
KOHTAKTHBIM CIOCOOOM
16. OneKTpoauTHYEcKas qucconuanus. CAJIbHBIE U 1
cnalble SNEKTPONUTHL. BoaopoiHbIi
nokazaresib (pH) pactBopa
17. ['maponu3 OpraHuvecKuX U HEOPraHUYECKUX
BCIICCTB
18. O06001IEHNE U cUCTeMaTH3allis 3HAHUH TI0 TEME 1
«XUMUYECKHE PEAKLIUY
19. KonTponsnas padota Ne 2 o teme « Tunsl 1
XAMUAYECKUX PEAKIINI
Tema S. Merajibl - 7 4
20. ITonoxxenne metamios B IICXO JI. 1. MeHaeneena. 1
OO01mme CBOMCTBA METAJLIIOB.
21. O61me crnocoObl NOJyYeHUs] METAIOB. CIUIaBbl 1
22. DJICKTPOJIN3 PACTBOPOB M PACILIABOB 1
23. [Tonsatue o koppo3un MeTauioB. CrnocoObl 3alUThI 1
OT KOPPO3UH
24. O030p METAIIIIOB MIABHBIX MOArpynn (A-rpynmn) 1




HepHOI[quCKOﬁ CHUCTCMBbI XUMHWYCCKHUX JJICMCHTOB

25. O0630p MeTaoB MoOOYHBIX moArpynn (b-rpymi) 1
MEPUOINYECKON CUCTEMBI XUMHUYECKUX IIEMEHTOB
(MeIb, IMHK, JKETIE30)

26. OKCcHIBl M THAPOKCUIBI METAIIOB 1

Tema 6. Hemerannl - 64

27. O030p CBOKCTB HEMETAILIIOB. OKUCIUTENIBHO- 1
BOCCTAHOBUTEIBHBIE CBOWCTBA TUIIMYHBIX
HEMETAJLJIOB

28. OKCcHIBI HEMETAUIOB U KACIIOPOACOAEPKALME 2
KHUCJIOTBl BOTOPOAHBIE COEAMHEHUSI HEMETAILIIOB

29. ['enernueckas CBsA3b HEOPraHUYECKUX U 1
OPraHMYECKUX BELIECTB

30. OO0001IeHNE ¥ cHCTEMATH3alusl 3HAHUH 0 TEMaM 1
«Merams 1 «Hemeramne»

31. KontponsHas padora Ne 3 o temam 1
« Metamney, «HemeTauibiy

Tema 7. Xumus n xu3Hb 4 yaca

32. XuMUA B IPOMBILIIEHHOCTH. [ IpuHIMIIBI 1
XUMHUYECKOTO ITPOU3BOACTBA

33. [Ipon3BOACTBO YyTryHA 1

34. [Tpon3BOACTBO CTANIN 1

3S. XUMUYECKask MPOMBILITIEHHOCTb U OKPY KaroLas 1

cpena




