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PabGouasi nporpamMMma cocTaBJ/jieHa HA OCHOBeE
1. ®eaepanbHOro rocyapcTBEHHOT0 00Pa30BaTEIHLHOTO CTAHIapTa CPETHETO
o01ero 00pa3oBaHus, yTBEPKACHHOTO MPUKa3oM MUHUCTEpCTBa 00pa30BaHus U
Hayku P® ot 17 mas 2012 1. Ne 413(8 pen. [IpukazoB Munobpuayku PO ot
29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613);
2. ObpazoBarenbHoii nporpammbel MOV «HoBo-/leBarkunckass COLLL Nely
3. Yueonoro miana MOY «Hoso-/eBstkunckas COLLL Nely
4. Astopckoit nporpammsel O.C.I"abpueinsHa, aonynieHHO MUHHCTEpCTBOM
oOpazoBanus u Hayku Poccuiickoit denepanuu (Padouune nporpammsl k YMK O.C.
["abpuensana. Xumus. 8-11 kmaccel/ aBT.-cocT. I'.1. Macnakora, H.B. Cadponos. —
Boarorpan: « YHUTEJIby, 2016. — 203 c.).

1. Ilnannpyemble pe3y/abTAaThl OCBOCHHSI Y4eOHOI0 MpeaMeTa

Pe3ynomamot uzyuenus npeomema:

JlesITenbHOCTD yuuTeNsl B OOYYEHHMH XMMHUU B CpeaHEll (IIOJIHOM) MIKoJIe AOJDKHA
ObITh HallpaBl€Ha Ha JOCTIKEHHE OOYYarOIIUMUCA CIEIYIOIINX JIUYHOCHIHBIX
pe3ynomamos:

1)B yennocmmuo-opuenmayuonnol cgepe — 4YyBCTBO TOPAOCTU 32 POCCUMCKYIO
XUMHYECKYI0 HayKy, TyMaHU3M, OTHOLLIEHHUE K TPYYy, LEIEYCTPEMIIEHHOCTD;

2)B mpyoosoti cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalIbHEHIIICH
o0Opa3oBaTeIbHON U MPOoheCcCHOHANBHONU TPACKTOPHH;
3)B nosznasamenvHoOUu {KOSHUMUBHOU, UHMENLIEKMYANIbHOU) cpepe — YMEHUE

YIIPaBJISITh CBOEH MMO3HABATEIILHOU JEATEIBHOCTHIO.

Memanpeomemnvimu pe3yiomamamu IBISIOTCA:

l)ucnonb3oBaHWe YMEHMHA UM HABBIKOB PAa3JWYHBIX BHUIOB I03HABATEIbHOMN
NEeATENbHOCTH,  NPUMEHEHHMH  OCHOBHBIX  METOJOB  IO3HaHUS  (CUCTEMHO-
UHGOPMAIIMOHHBIN aHaNW3, MOJACTUPOBAHUE) IJS U3YYCHHS pPa3IUYHbIX CTOPOH
OKpYXKaroUIEH JEeUCTBUTEIbHOCTH;

2)UCNONb30BaHNE OCHOBHBIX HHTEIUICKTYyaJIbHBIX —Omepanuii: GpopmyiaupoBaHue
TUNOTE3, aHallMu3 M CHUHTE3, CpaBHEHHE, O00OOIIeHHe, CHCTeMAaTH3alus, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M, IOMCK aHAJIOTOB;

3)yMeHue reHepupoBaTh HUJEUW U OINpPEAENATh CPEeACTBa, HEOOXOAMMBIEC ISl UX
peanu3aluu;

4)ymeHue oOmNpenensaTh LeTd M 3aJayd  JIeaTelbHOCTH, BBIOMpATh: CpeACTBa
peanu3aluy Ueau U IPUMEHSTh UX Ha IPAKTUKE;

5)UCronp30BaHUE  PA3JIUYHBIX HUCTOYHUKOB JUISl TOJYYEHUS XUMHUYECKOU
uH(dopMaIMK, TMOHMMAaHHUE 3aBUCUMOCTH COJEpKaHUS ©U (HOPMBI MPEACTABICHHUS
uH(OpMAIUH OT 1IeJIei KOMMYHUKAIIMK U apecara.

B oOnactu mnpeomemmuvix pe3ynbmamog W3YyYEHUE XUMUU TMPEIOCTABISET
YYEHHKY BO3MOJKHOCTh Ha CTYNEHU cpeaHero (moJIHOro) obmiero oOpa3zoBaHUs
HAay4YUTHCA Ha 02a30BOM yPOBHeE

1) B nosnasamenvnoti cghepe:

a) JIaBaTh ONpPE/IEICHUS U3YUEHHBIM MMOHATHSM;




0) ONKCHIBATH  JIEMOHCTPALIMOHHBIE M  CAMOCTOSITEIBHO  MPOBEIACHHBIC
HKCIIEPUMEHTHI, UCIIOJIb3Ysl JUIsl 3TOTO €CTECTBEHHBIN (PYCCKUM, POIAHOMN) SI3BIK M S3BIK
XUMUHU;

B) OOBSCHATH CTPOCHUE M CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX W
OPraHUYECKUX COCAUHECHUN;

r) KJ1acCU(DUIIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBJICHHUS;

1) HAOJIOMAaTh JEMOHCTPUPYEMBIC M CAMOCTOSITEIbHO MPOBOJAMMBIC OIIBITHI,
XUMUYECKHE PEaKIIUH, TPOTEKAIONTUE B IPUPOJIE U B OBITY;

e) WCCJICIOBATh CBOMCTBA HEOPTaHWYECKUX W OPTraHWYECKUX BEIIECTB,
OTIPENEISTh MX MPUHAIJICKHOCTh K OCHOBHBIM KJIACCaM COSTUHEHUI;

x) 000011aTh 3HAHUS U JeJaTh OOOCHOBAHHbBIC BBIBOABI O 3aKOHOMEPHOCTSIX
W3MCHCHHS CBOMCTB BEIIECTB;

3) CTPYKTYpHPOBaTh YueOHYI0 HHPOPMAIIHIO;

M) UHTEPHPETUPOBaTh HMHPOPMALIMIO, TOJYYCHHYIO U3 JAPYIMX HCTOYHUKOB,
OLICHMBATh €€ HAYYHYIO JOCTOBEPHOCTb;

K)  OOBACHATH  3aKOHOMEPHOCTH  TNPOTEKaHUs  XMUMHUYECKMX  peaKIluii,
MIPOTHO3UPOBATh BO3MOKHOCTh UX MPOTEKAHUS HA OCHOBE 3HAHUI O CTPOCHHUH BELIECTBA
Y 3aKOHOB TEPMOJIMHAMHUKHY;

71) OOBSCHATH CTPOSHHUE aTOMOB JJIEMEHTOB 1—4-TO MEPHOJIOB ¢ MCIOJb30BAHUEM
AJIEKTPOHHBIX KOHPUTYpAIHii aTOMOB;

M) MOJETUPOBaTh CTPOCHHUE MPOCTEUIMX MOJIEKYJ HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB, KPUCTAIIOB;

H) IPOBOJIUTH PACUETHI 10 XUMUYECKUM (HOpPMYJiaM U YPaBHEHUSIM;

0) XapaKTepU30BaTh U3yUCHHBIC TCOPUH;

1) CAMOCTOSITENILHO JOOBIBATH HOBOE ISl CE€0s1 XMMUYECKOE 3HAHUE, UCTIOJb3Ys
JUTSl 3TOTO JOCTYITHbIE HICTOYHUKU UH(DOpMAIIUK;

2)B YeHHOCMHO-OPUESHMAUUOHHOU chepe— TPOTHO3UPOBATh, aHATU3UPOBATH U
OLICHMBATh TMOCJEACTBUS JJIsi OKpYXalolehd cpeabl OBITOBOM M MPOU3BOACTBEHHOM
JeSITETHHOCTH YEJIOBEKa, CBA3aHHOM ¢ MepepabOoTKOM BEIIECTB;

3)B  mpyodosoii chepe— CaMOCTOSITENBHO IUJIAHUPOBATH U MPOBOJUTH
XUMHUYECKUN DKCIIEPUMEHT, COOII01as paBuia 0e30macHoil paboThl ¢ BEUIECTBAMU U
1a060paTOPHBIM 000PYAOBAHHUEM;

4)B cohepe usuueckoli Kyrbmypvl— OKa3blBaTh MEPBYI0 TMOMOIIb MpHU
OTPaBJICHUSAX, OKOTAX U JPYTUX TPAaBMax, CBA3aHHBIX C BEIIECTBAMH H JIA0OPATOPHBIM
000pyI0OBaHUEM.

B pesynbrare uzydeHuss ydeOHOro mnpeamera «XUMHUsS» Ha ypPOBHE CPEIHETO
o011iero oOpa3oBaHuUs:

Buvinycknuk na 6a3o6om ypoene nayuumcs:

- pacKkpblBaTb Ha MpUMEpax poJib XUMHH B (HOPMUPOBAHMH COBPEMEHHOM
HAy4YHOUW KapTUHBI MUPA U B IPAKTUYECKOMN JCSATEIBHOCTU YEIOBEKA;

- JIEMOHCTPUpPOBATh Ha MpUMEpax B3aUMOCBI3b MEXIYy XUMUEH MU APYTHUMH
€CTECTBEHHBIMHU HayKaMHU;

- packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMHUYECKOro crpoeHus A.M.
bytieposa;

- ToHUMAaTh ¢uzudeckuii cmuici [lepronuueckoro 3akona J[.M. MenneneeBa u Ha
€r0 OCHOBE OOBSCHSTH 3aBUCUMOCTh CBOMCTB XMMHYECKHX AJIEMEHTOB M 00pa30BaHHBIX
MMH BEIIECTB OT JIEKTPOHHOTO CTPOCHUSI AaTOMOB;




- OOBSCHATH MNPUYUHBI  MHOrooOpa3uWs  BEIICCTB HAa  OCHOBE  OOMIUX
IPEJICTAaBIICHUH 00 UX COCTaBE M CTPOCHUH;

- TPUMCHSATH TPAaBWJIA CHUCTEMATHYECKOW MEXKIYHApOIHOW HOMEHKIIATyphl Kak
CpeACTBa pa3InueHUs M MACHTU(HUKAIIMK BEIIECTB [0 UX COCTaBY U CTPOCHHUIO;

- COCTaBJISATh MOJICKYJISIPHBIC U CTPYKTYpPHBIC (DOPMYIIbI OPraHUYECKUX BEIICCTB
KaK HOcUTeNIeH nHPOPMAIIMA O CTPOCHUH BEIIECTBA, €0 CBOMCTBAX U MPUHAIC)KHOCTH
K OIIPEIeTICHHOMY KJIACCy COCTMHCHH;

- XapaKTepU30BaTh OPraHUYECKHE BEHIECTBA II0 COCTaBy, CTPOCHHUIO U
CBOMCTBaM, yCTaHABIWBATh MPUYMHHO-CICACTBCHHBIC CBSI3W MEXKIY JIaHHBIMU
XapaKTEePUCTUKAMU BEIIECTBA;

- TPUBOIUTH NPHMEPHl XMMHYCCKHX PEAKIHH, PACKPBHIBAIOIIMX XapaKTEPHBIC
CBOIMCTBA THUIIMYHBIX IIPEACTABHTEIICH KJIACCOB OPraHMYECKUX BEIIECTB C IICNIBI0 HX
UACHTH(UKAIIMKA U OOBSICHEHUS 00J1aCTH IPUMCHCHHUS;

- TIPOTHO3MPOBATh BO3MOXKHOCTH INMPOTCKAHUS XUMHUYCCKHUX PEAKIUH HAa OCHOBE
3HAHMK O THIAX XHMHYECKOW CBSI3M B MOJIEKYJaX pPEarcHTOB M WX PEaKIMOHHOMN
CIIOCOOHOCTH;

- HCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUH U XHUMHYECKUX CBOMCTBAX BEIISCTB
JUTs1 6€301aCHOT0 MPUMEHEHHUS B IPAKTHUECKOM JICATEIbHOCTH;

- TPUBOIUTH MPUMEPHI MPAKTUYECKOTO MCIOJIB30BAHUS IIPOJTYKTOB MEPEepadOTKH
HeTH ¥ TPHUPOJHOTO Ta3a, BBICOKOMOJEKYJSIPHBIX COCIUHCHHWHA (TOJUAITHIICHA,
CHHTETHYECKOTO KaydyKa, allcTaTHOTO BOJIOKHA);

- TPOBOJMTH OIMBITHI 0 PACIO3HABAHHUIO OPraHMYECKHUX BEIIECTB: TIIMIICPHHA,
YKCYCHOM KHCJIOTBI, HENPEACIbHBIX JKAPOB, TIIOKO3bI, KpaxMaja, OCIKOB - B COCTaBe
MUIIEBBIX IPOJTYKTOB U KOCMETHYECKUX CPEACTB;

- BJAAETh TMpaBWJIaMW W TpHeMaMu Oe30macHOW pabOThl ¢ XUMHUYECKUMH
BEILIECTBAMU U J1a0OpaTOPHLIM 000PYIOBAHUEM;

- yCTaHaBJIMBaTh 3aBHUCHMOCTh CKOPOCTH XHMHYECKOH PCaKIMH U CMELICHUS
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (AKTOPOB C IICJIBIO  ONPEICICHUS
ONTUMAJILHBIX YCIIOBHM MPOTEKAHUS XUMHYECKUX ITPOIICCCOB;

- TPUBOIUTH MPUMEPHI THAPOJIN3a COJIeH B IIOBCEIHEBHOM KU3HU YCIIOBEKA;

- TPUBOIUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B MPHUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATCIHOCTH OPTaHU3MOB;

- TPUBOIUTH TPHMEPHl XUMHUYCSCKMX PEaKIHMH, pPacKpPHIBAIOIIUX  OOIIHE
XUMHUYECKHE CBOKMCTBA IIPOCTHIX BEIIECTB - METAJNIOB M HEMETAJIIOB;

- TPOBOJMTH PacueThl Ha HAXOXKJICHHE MOJCKYIIPHOH (OPMYJIBI YIIECBOIOPOIA
II0 IPOAYKTaM CrOPaHUS MU IO €ro OTHOCHUTEIHHOH IIOTHOCTH W MAaCCOBBIM JOJISIM
2JIEMEHTOB, BXOISIIHNX B €r0 COCTAaB;

- BJIAQAETh TpPaBWIAMH O€30MacHOrO OOpamlieHus ¢ CIKUMH, TOPIOYMMH W
TOKCUYHBIMH BEIICCTBAMH, CPEJICTBAMH OBITOBOM XUMUU;

- OCYHICCTBJISITH ~ INMOUCK  XHMHYECKOW  HMHPOpPMANUM 1O  Ha3BaHHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

- KPUTHYECKH OIICHMBAaTh M HWHTEPIPETUPOBATH XHMHUYECKYIO HH(OPMAIIHIO,
COJIEPIKAIIYIOCS B COOOIIEHUSIX CPEJACTB MaccoBOM mHpopMaIuu, pecypcax MHTepHera,
Hay4YHO-TIOMYJIIPHBIX CTAThsIX C TOUYKH 3PEHUS €CTCCTBCHHO-HAYYHON KOPPEKTHOCTH B
IIEJISX BBISBIICHUS OIMMOOYHBIX CYXKISHUH B (POPMHUPOBAHUS COOCTBECHHOM MO3UIINH;

- TPEACTABIATh NyTH PEHICHUS TJIOO0AJIbHBIX IPOOJEeM, CTOSIIMX IIepe
YEJIOBEUECTBOM: DKOJIOTUYECKHUX, DJHEPTeTUYECKHUX, CHIPhEBBIX, W pOJIb XUMHH B



PELICHUH 3TUX TIPOOIIEM.

Boinycknux na 6azoeom ypoene noyuum 603mMO0MCHOCHIb HAYUUMbCA:

- WUIIOCTPUPOBATh HAa MPUMEPAX CTAHOBJICHHE W IBOJIIOIHUI0 OpPraHUYEeCKOM
XUMUHU KaK HAYKU Ha Pa3JIMYHbIX UICTOPUUECKUX ITANaxX €€ pa3BUTHS;

- UCIOJb30BaTh METOJbl HAYYHOTO IO3HAHMSI TPHU BBHIIIOJIHEHUU IPOEKTOB M
y4eOHOUCCIIeIOBATEILCKUX 337ad 10 HM3YYCHHIO CBOWMCTB, CIIOCOOOB TONYYCHHS W
pacro3HaBaHMsI OPraHUYECKUX BELIECTB;

- OOBSICHATH MPUPOJY M CIIOCOOBI 00Opa30BaHUS XUMUIECKOM CBSI3U: KOBAJICHTHOM
(moJIIpHOM, HEMOJISIPHOM), HMOHHOM, METAJUIMYECKOHW, BOJAOPOAHOM - C LEJbIO
OTpeIeSICHUs] XUMUYECKOU aKTUBHOCTH BEIIECTB;

- yCTaHaBJIMBaTh T€HETUYECKYIO CBSI3b MEXY KjacCaMU OPraHMYECKUX BEIECTB
Uit 00OCHOBaHUSI MPUHIIMIIUATIBLHOM  BO3MOXHOCTH  TOJYYEHHS] OPraHUYECKUX
COEJIMHEHUI 3a/IaHHOTO COCTaBa U CTPOCHUS,

- YCTaHaBIIUBAaTh B3aMMOCBS3U MEXIy ¢GakTaMu ¢ TEOpUeH, NPUYMHON U
CJIEICTBUEM IIpU aHaJIM3€ MPOOJIEMHBIX CHUTyalldd U OOOCHOBAaHMM TNPUHUMAEMbBIX
pEIICHHI Ha OCHOBE XMMHUYECKUX 3HAHUH.



2. Conep:xxanmne y4yeOHOro mpeamera «Xumus», 10 kiaacc:
BBenenmne (1 gac).

Buranusm. Opranndeckas xumusd. [IpuarHbl MHOrooOpasusi OpraHMu4ecKuX BEIIECTB.
Oco0GeHHOCTH CTPOEHUS aToMa yIlIepoa.

Paszpnen 1. CTpoeHust opranu4eckux coefuHeHnu (2 yaca).

BanentHOCTh. XMMHUYECKOE CTPOEHUE KaK MTOPSAJOK COSAUHEHNS aTOMOB B MOJIEKYJIE
CONIACHO UX BAJIECHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX COEIMHEHUN. XUMUYECKHE (OPMYIIbI U MOJIEIIM MOJIEKYII B OPraHUYECKON
xumud. [IoHATHE O TOMOJIOTMU U TOMOJIOraxX, U30MEPUM U HU30MEpax.

Paspnen 2. YriieBonopoabl 4 X NpupoaHbIe HCTOYHUKH (10 yacos).

[IpupoaHblil ra3 kak TOMKMBO. [IpernmyIecTBO NPUPOJHOTO ra3a nepes APyruMu BUIaAMU
toriBa. CoCTaB MPUPOIHOTO rasa.

AJIKaHBI: TOMOJIOTUYECKHAN Psifl, U30MEPHS U HOMEHKJIATypa aJKaHOB. XUMUYECKUE
CBOMCTBA aJIKaHOB (Ha MpUMEpPE METaHa U dTaHa): TOPEHUE, 3aMelIeHre, Pa3JIOKEHUE U
nerusipupoBanue. [[pumeHeHune aaikaHoB Ha OCHOBE CBOWCTB.

AJKeHbI. DTWICH, €T0 MOoJyYeHue (JIeTUIpUPOBAHUEM dTaHa U JeTUIpaTaluen
ATaHoNa). XUMMUYECKUE CBOMCTBA ATHJICHA: TOPEHUE, KAUYECTBEHHBIE PEaKIIUU
(obecuBeurBaHUEe OPOMHOM BOJIBI M pacTBOpA MEpMaHTaHaTa Kajus), TUApaTaIus,
nosmmepu3zanus. [lommatunen. Ero cpoiicTBa u mpumMenenue. [Ipumenenue 3TriieHa Ha
OCHOBE €I'0 CBOMCTB.

AnxanueHsl u kayuyku. [ToHsTHe 00 ankagueHax Kak yriieBOAOPOAax C IByMs TBOWHBIMU
CBSI3sIMU. XMMUYECKHE CBOWCTBA OyTanuena —1,3 u u3omnpeHa: obeciiBeunBanre OpOMHON
BOJIbI M IOJIUMEPH3AInA B Kayuyku. Pe3una.

ATNKUHBI. AIICTUJICH, €T0 TOJIyYEHUE MTUPOJIM30M METaHa U KapOUIHBIM CIIOCOOOM.
XWMUYECKHE CBOMCTBA alleTUJICHA: TOPEHHE, 00eCIIBeUBaHNE OPOMHOMN BOJIBI,
MIPUCOEIMHEHNE XJIOPOBOAOPOAA U ruaparanus. [[pumeneHne aneruinesa Ha OCHOBE
cBOMCTB. Peakius nonmumepusannu BUHWIXJIOpUAA. [[OTMBUHWIXTIOPUA U €r0
MIPUMEHECHUE

Hedte. CoctaB u nepepadorka nedptu. Hedrenponykrel. bensun u nonsitue 06
OKTaHOBOM YHCIIE.

benson. [Tomydyenne GeH301a U3 TeKCaHa U aneTuieHa. XMMUYECKUE CBOWCTBA
OeH30J1a: TOpeHue, raJioreHupoBaHue, HuTpoBanue. [lpumenenue OeH30J1a Ha OCHOBE €ro
CBOWCTB.

Pazaen 3. Kucjiopoaconep:kaimue coeIMHEeHUsI U X HAXO0KIeHNE B ;KMBOM MpUpoe
(114gacoB)



YreBoapl. ENMHCTBO XUMHUYECKON OPraHU3alliM KUBbIX OPTaHU3MOB. XUMHYECKUMN
COCTaB HUBbIX OPraHU3MOB. YIJIEBOJIbI, MX KJIaCCU(UKAIMs: MOHOCAaXapu IbI(TJII0OKO3a),
JIucaxapubl(caxaposa), monrcaxapuabl(Kpaxmal U UeUIi0103a). 3HaYeHUe YIJIEBOIOB B
JKABOM IIPUPOJIE U )KU3HU YenoBeKa. [IoHATHE 0 peakuusaX NOJUKOHICHCALUU U
TUAPOJIN3a HA MPUMEPE B3aUMOIIPEBPALIEHHUI: TII0K03a < nonrcaxapul. [moko3a —
BEILIECTBO C JIBOMCTBEHHOU (PyHKIMEN — albAeruA0CIUPT. XUMUUYECKHUE CBOMCTBA
[JTIOKO3bI: OKUCJICHUE B INIFOKOHOBYIO KHUCIIOTY, BOCCTAaHOBJICHUE B COPOUT, OporkeHUE
(MOJIOYHOKHCIIOE U CIIUPTOBOE); MPUMEHEHHUE TIIFOKO3bI HA OCHOBE €€ CBOMCTB.

Cruprsl. [Tonyuenue sTanosa OpoKeHUEM ITIOKO3bI M TUJIpaTalliei STUIICHA.
['uppoxkcunpHas rpynna kak ¢GpyHKIHoHaIbHas1. [IpeacTaBieHne o BOTOPOIHOM CBSI3H.
XUMUYECKHEe CBOMCTBA 3TaHOJIA: TOPEHHE, B3aUMOJICHCTBUE C HATpUEM, 00pa3oBaHue
MPOCTHIX U CIOXKHBIX A(UPOB, OKUCIICHHE B anbaerua. [I[puMeHenre sTaHosa Ha
OCHOBAHHUHU €0 CBOMCTB. AJIKOTOJIU3M, €0 MOCEACTBUS U npeaynpexaeHue. [lonstue o
MpEAEIbHBIX MHOTOATOMHBIX CIIUpTax. [ TMIIEpHUH Kak mPeACTaBUTEIb MHOTOATOMHBIX
criuptoB. KauecTBeHHas peakys Ha MHOTOAaTOMHbBIE CIUPTHI. [[pruMeHeHune runeprHa
Ha OCHOBE CBOMCTB.

®enon. Kokcoxumuaeckoe Mpou3BOACTBO U ero npoaykmus. [lomyuenue dhenona
KOKCOBAaHUEM KaMEHHOTO yriisd. B3aumMHoe BiIusiHEE aTOMOB B MOJIEKyJie peHoIa:
B3aUMOJEUCTBUE C TUAPOKCUAOM HATPUS U a30THOM KUCIOTOU. [TonukoHnencanus
dbenona ¢ hopmanbaeruiom B penondopmanpaeruanyto cmomy. [Ilpumenenue penosna Ha
OCHOBE €r0 CBOWCTB.

Anpnerunsl. [lonyyeHue anpaeruioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
XUMHUUYECKUE CBOWCTBA AJIBACTUIOB: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIONMH criupt. [Ipumenenue hopmanbaeruaa u
aleTanblerua Ha OCHOBE CBOMCTB.

Kap6onosbie kucnotsl. [lonydyenne kapOOHOBBIX KUCIOT OKUCIECHUEM aJlbJICTUIOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KHUCTIOTHI: 00IIME CBOMCTBA C HEOPTAaHUYECKUMU U
peaknwmst 3tepudurarnyu. [[puMeHeHrne ykCyCHOM KUCIOTHI Ha OCHOBE CBOMCTB. Briciime
JKHPHBIE KACIIOTHI HA IPUMEPE MAITBMUTUHOBOW U CTEAPUHOBOM.

Crnoxxubie 2¢upbl U xuphbl. [lomyueHue ciokHbBIX 23PUPOB peakiueit aTepuduKaim.
Crnoxable 23QUphI B IpUpoae, UX 3HaUeHue. [[puMenenune cloXHbIX 3(pUPOB HA OCHOBE
uX CBOMCTB. JKuphI Kak croxHbie 23upbl. XUMHYECKHE CBONCTBA KUPOB:
TUAPOJIN3(OMBUIEHUE) U THIPUPOBAHUE KUIKUX KUPOB. [IpuMeHenue sK1upoB Ha OCHOBE
CBOWCTB.

Pa3znen 4. A3orconeprkaniue OpraHudecKue coeJMHEHUs U X HAXO0XK/IeHNEe B JKUBOM
npupozue (S 4acon)



Awmunbl. [Torstue 06 amunax. [lonyuenne apoMaTH4eCcKOro aMMHa — aHWJIMHA — U3
HUTpOOEH30/1a. AHWIMH KaK OpraHuYecKoe coeinHeHne. BzaumMuoe BiusHuE aTOMOB B
MOJIEKYJIC aHUJIMHA: 0CJIa0JIeHNEe OCHOBHBIX CBOMCTB M B3aUMOJICHCTBUE C OPOMHOMU
BOoAOM. [[pruMeHeHe aHWIIMHA Ha OCHOBE CBOMCTB.

AmuHOKHCITOTHI. [ToydeHrne aMHUHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT U THAPOIN30M
0eNkoB. XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEpHBIX OpraHUYECKUX
COCIMHEHUH : B3aUMOJICHCTBUE CO II€JI0YaMH, KUCIOTaMU U JIPYT ¢ ApyroM( peakius
noyinkoHieHcanuu). Ilentuanas cBsa3p U nonunentuasl. [lpumMenenne aMMHOKHUCIIOT Ha
OCHOBE CBOMCTB.

benku. [Tonyuenue OeakoB peakiyeil MOJIUKOHICHCAIIUM aMUHOKUCIIOT. [lepBuyHasi,
BTOPUYHAS U TPETUYHASI CTPYKTYPbl O€IKOB. XMMUYECKUE CBOMCTBA OCJIKOB: TOPEHHUE,
JIeHaTypalus, TUAPOJIN3 U IIBETHbIC peakiiuu. buoxumuueckue GyHKINU OETKOB.
['eHeTnueckas CBSI3b MEXKY KJIaCCaMU OPTAaHUYECKUX COCTUHEHUIA.

HyxnennoBbie kucinoTel. CHHTE3 HYKJIEUHOBBIX KUCJIOT B KJIETKaX U3 HYKJICOTHIOB.
OO6muit ian ctpoenus Hykieoruaa. Cpauenue crpoenus u ¢pynkuuit PHK u JIHK.
Posib HyKJIEMHOBBIX KHCIIOT B XpaHEHUU U Tepejaue HACIeICTBeHHONW HH(pOopMaIuu.
[ToHsiTHE O OMOTEXHOJIOTUM U TEHHOW WHKECHEPHH.

JemoHcTpanuu. BzanmonencTBre aMMHaKa M aHWJIMHA C COJISTHOM KUCIIOTOU. Peaknus
aHWIMHA ¢ OpOMHOM BoM0M. [lokazarenpcTBa HaMMUUs (PYyHKIIMOHAIBHBIX TPYIII B
pacTBOpax aMUHOKHUCIIOT. PacTBopenue u ocaxxnenue 6enkoB. [[BeTHbIE peakiiuy OENKOB:
KCAHTOMPOTEUHOBAas U OuypeToBasi. [OpeHne NTUYbEro nepa u MEepCTSIHON HUTKH.
Mopnens monekyisl JJHK. Ilepexonsl: 3TaHON — 3TWIEH — 3THICHITIMKOIb —
stuneHrukonat meau (I1). 3tanon — sTaHane — 3TaHOBAasE KUCIIOTA.

Paznen 5. Xumus u :xu3Hb (2 yaca)

®epmenThl. DepMeHTHI KaKk OMOTOTUYECKHUE KaTaIU3aTOPhl OSIKOBOM MPUPOIBI.
OcoOeHHoCTH (DyHKIMOHUPOBaHUS (epMEHTOB. Poiib (hepMEHTOB B )KU3HEAEATEIHHOCTH
YKUBBIX OPTaHU3MOB U B HAPOJHOM XO3AMCTBE.

Buramunsl. [lonstue o BuTamunax. Hapymenus, CBsI3aHHbIE ¢ BATAMUHAMU :
ABUTAMHHO3bI, TUIIO — ¥ TUIIEPBUTAMUHO3bl. Buramun C Kak npeacTaBUTENb
BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK MPEJICTABUTENb KUPOPACTBOPUMBIX
BUTAMHUHOB.

T'opmonsl. [ToHSTHE 0 TOPMOHAX KaK TyMOPaIbHBIX PETYIATOPAX KUZHEACATEITHHOCTH
JKUBBIX OPTaHU3MOB. IHCYIIMH 1 aJipeHAIMH KaK MPEICTABUTEIN TOPMOHOB.
[IpodunakTrka caxapHoro guadera.



JlekapcTBa. JIekapcTBEeHHAss XUMHUS: OT HATPOXUMHH IO XUMHUOTEPANTUU. ACTTUPHUH.
AHTHOMOTHKY U nucOakTepuo3. Hapkotnueckue BemecTBa. Hapkomanusi, 6opb0a ¢ Hei
U ipo(uIaKTUKA.

Pazgen 6. UckyccTBeHHbIE M CHHTETHYECKHE OpraHn4YecKue coefuHeHus (3 yaca)

UckyccTBennbie nonumepsl. [loaydenne NCKyCCTBEHHBIX MOJIUMEPOB, KaK MPOIYKTOB
XUMHUYECKOM MOAU(PUKALIMN TPUPOAHOTO MOJIUMEPHOTO ChIphs. ICKycCTBEHHbIE
BOJIOKHA(ALIETaTHBIN MIENK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

Cunretnyeckue noiumepsl. [lonydyeHre CHHTETUYECKUX TTOJIMMEPOB PEAKLIUAMU
MOJIMMEPU3ALINH U TIOJIMKOHJAeHcau. CTpyKTypa MOJMMEpOB: JIMHEWHAs,
pa3BeTBIEHHAS U IPOCTPAHCTBEHHA. [IpeacraBurenn CHHTETUYECKUX TIIaCTMACC:
MTOJIMATUIICH HU3KOTO ¥ BBICOKOTO JIABJIEHUSI, OJIMIIPONUIIEH U MOJIUBUHUIXIIOPUL.
CuHTeTHYECKME BOJIOKHA: JIJABCAH, HUTPOH U KAMPOH.

3. Temarnyeckoe NMJIAHHUPOBAHUE C YKA3aHHEM KOJHYECTBA YAaCOB, OTBOAMMbIX Ha
OCBOCHHE KAKI0N TeMbI

KonnuectBo 4acoB 1o riaHupoOBaHHUIO
KonnuectBO

Koutposneurie | [IpakTtuueckue
YacoB yYPOKH P p

HaszBanue pazgena

paboThI paboTHI U T.1.

Bsenenne 1 1 -

Crpoenus 2 2 -
OPTraHUYECKUX -
COEIMHEHUN

YraeBonopoasl U HUX 10 10 1
MIPUPOHBIC -
UCTOYHUKU

Kucnopoaconepxaiue 11 11 1 -
COCOUHEHUS H  HX
HaXO0XXJICHUE B >KMBOU
PUPOJE

A3zoTcoaepxaniue 5 5 - 1
OpPraHUYECKUE

COCIMHEHUA M  HX
HaXo)KJICeHUE B >KHMBOM

IPHUPOJIC

XUMHUS U )KU3HD 2 2 - -




HckyccTBEHHBIE u 3 3 - 1
CUHTETHUYECKHUE
OpraHUYeCcKue
COEAMHEHUS

Hroro: 34 34 2 2

IIpunoxkennem k padoyeil mporpaMme siBJIsIeTCS KaJeHAAPHO-TeMaTH4eCcKoe
IJIAHMPOBaHHUe.




2. Conep:xxanmne y4yeOHOro mpeamera «Xumus», 11 kiaacc:

Paznen 1. Ilepuoguyeckuii 3aK0H M cTpoeHHe aToma (6 yacos)

Anpo u snekTpoHHAs 000J0YKA. DJNEKTPOHbI, MPOTOHBI U HEUTPOHBL. MUKpoMHp U
MakpoMup. Jlyainsm wyacTtun MHUKpoMupa. BaneHTHble 31eKTpoHbl. BanieHTHbIE
BO3MO>KHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB, OOYCIIOBJIIEHHbIE YHCIOM HECIAPEHHBIX
IEKTPOHOB.  CpaBHEHHWE  MOHATHM  «BAJEHTHOCTB» M «CTENEHb  OKUCIICHUS.
DHepreTHuecKue ypoBHH, opoutanu (s, p,d, f). DHepreTuueckne ypoBHU U MOAYPOBHH.
DJNeKTpOHHBIE KOH(PUTYpalliu aTOMOB 3JIEMEHTOB. DIEKTPOHHO-Tpaduueckue GopMyJibl
aTOMOB 3JIEMEHTOB. DJICKTPOHHAsl KjaccU(UKaiMs 3JIeMEHTOB: s-,p-,d-, f- cemeiicTa.
[lepuonnueckuii 3ak0OH W crpoeHue aroma. HM3oromsl. CoBpemeHHass  €ro
onpeneneHue. PU3NUECKUil CMbICI TOPSIKOBOTO HOMEPA AJIEMEHTOB, HOMEPOB IPYMIIbI U
nepuona. [ Ipununnel usmenennss ME n HeME CBOMCTB 3JIEMEHTOB B TPyNIIaxX U MEPUOIAX.

KonTtpoJsbHas padora Nel. «Crpoenue atoma»

Paznen 2. Ctpoenue BemecTBa (8 4acoB)

HNonHast XMMHYeCKas CBSI3b W HOHHBIE KpHUCTaUIMYECKHWEe pemeTrku. KoBaieHTHas
XMUMHYECKas CBA3b U €€ KIacCH(PHKAIMA: MO0 MEXaHu3My o0pa3zoBaHHUs (OOMEHHBIN H
JIOHOPHO-aKLENTOPHBIN), MO 3JIEKTPOOTPULIATENBHOCTH (TOJSIpHAs M HEMOJISIpHAsi), 110
croco0y MepeKpbIBaHUSI JIEKTPOHHBIX OpOUTAe (G UMT), MO KPaTHOCTU (OJWHApHAas,
JIBOIHAsi, TpoilHas, W moayTopHas). IlongpHOCTH CBSI3U W MOJIAPHOCTH MOJIEKYJIBI.
Kpucraqumueckue peleTky BENECTB C KOBAJICHTHOU CBSI3bI0: aTOMHBIE U MOJIEKYJISIPHBIE.
Merammnyeckass XUMHYECKass CBSI3b M METALIMYECKUE KPUCTAJUIMYECKHUE PELIETKU.
Bonopoanast cBA3p MEXKMOJEKYJSIpHas M BHYTpUMOJIEKYyJsipHas. Enunas npupona
XUMHYECKUX CBs3ed. VMoHHas npupoJa XUMHUYECKUX CBsA3el.I'eomeTpuss MOJIEKyI
OpraHWYeCKUX U Heopranudeckux. Bemects. [loHATHE O HOHUCIIEPCHBIX CHUCTEMAX.
JucnepcuonHast cpena u aucnepcHass ¢asa. J[eBATh THIOB CUCTEM M HX 3HAYEHUE B
IIPUPOJIE U )KU3HU 4enoBeka. KosionaHble HCTUHHBIE PaCTBOPBL. OCHOBHBIE MOJIOKEHUS
TCB. Buasl uzomepuu. OcHoBHbIE HarpaBiieHUs1 pa3BuTua TCbh: uzyyeHue 3aBUCUMOCTH
CBOMCTB BEIIECTB HE TOJIBKO OT XMMHYECKOr0, HO M OT DJIEKTPOHHOIO H
IIPOCTPAHCTBEHHOI'O CTpOeHMs. MIOHHas XuMu4ecKkas CBsI3b U MOHHBIE KPUCTAIUIMYECKHE
pemieTku. KoBajieHTHast XuMU4ecKas CBA3b U €€ Kiiaccu(puKanus

Kontpoabnasi padora Ne2. «CtpoeHue BeniecTsa
Paznen 3. Xumuueckue peakuuu (9 4acon)

Knaccudukanys XuMAYECKUX PEAKIUN: TI0 YUCITY U COCTAaBY PEarupyroliux BelIeCTB, MO
M3MEHEHHUIO CTEMEeHH OKHUCIICHUS 3JIEMEHTOB, OOpa3yrolIMX BEIIECTBA, MO TEIJIOBOMY
sddekrty, no (Ha3oBOMy COCTaBy pearupyroliux BEHIECTB, [0 YYaCTHIO KaTalu3aTropa, 1o
HarpaBieHuto. Ilonsitue o xumuueckoi peakuuu. CKOPOCTb TOMO- HIE€TEPOTrCHHOU
peakuuii. DakTOpbl BIMSIOIIME HA CKOPOCTh XUMHUYECKOW peakumu . Ilpupona



pearupyronux BemiectB. Temmneparypa. Konuentpamus. ®epmentsl. [loBepXHOCTH
COIIPUKOCHOBEHUSI pearupyromux BewmecTB. IIOHATHE O XMMHUYECKOM pPAaBHOBECHMU.
JIMHaMUYHOCTh XMMHUYECKOrO paBHOBecHs. @DaKTOpbl, BIMAIOIIME HA CMELICHUE
paBHOBECHS: KOHUEHTpauusa, nAaBieHue, temneparypa. [Ipumnuumn Jle — Illatense.
DJIEKTPOJIUTHI U HEANEKTPONUThL. DJ[. MexaHn3M IuCcCOUMALMU BEIIECTB C PA3JIMYHBIM
TUunom cBsi3u. KaTtnonsl U aHmoHbl. CBOKCTBa MOHOB. KUCIOTBI, CONM M OCHOBaHUS B
ceere mnpexacrapieHuid o0 OJ[. CreneHb dJIEKTPOJUTUYECKOM JTUCCOIMAIMU U €€
3aBUCUMOCTh OT IPHUPOJBI DJIEKTPOJIUTAa U €ro KOHUeHTpauuu. CBONCTBA pacTBOPOB
ANEeKTpoNuTOB. Bopoponneiii mnokaszarens - pH. Cpenbl BOJHBIX pacTBOPOB
anekTpoiauToB. Bnusaue pH Ha xumudeckue u Owonormyeckue mporecchl. [lonsTe
«ruaponu3». ['Maponu3 opraHMYECKUX BEHIECTB (TaJIOT€HAIKAHOB, CIOXKHBIX 3(UPOB,
yraeBoioB, 0enkoB, AT®) u ero 3nauenue. ['uaponus coneit (3 cimydas). [Ipaktuaeckoe
npuMeHenue rujaponu3a. CreneHb okucieHus. Knaccudukanus peakiuii B CBETe
ANEKTPOHHOU Teopuu. OnopHsle noHATHs Teopun OBP. MeTtonbl cocTaBnenysi ypaBHEHHM
OBP: meton anekTponnoro 6ananca. OBP B oprannueckoit Xumum.

KounTtpoJsbHas padora Ne3. «XuMuueckne peakuum»

Pa3znen 4. CpoiicTBa BemectB ( 11 yacoB)

Knaccudukarus opraHiuecKux U HEOPraHMYEeCKUX OCHOBaHUU. AMGMOTEPHOCTh OKCHUIOB
Y TUAPOKCHJIOB MEPEXOIHBIX METAIJIOB U AIKOMHUHUS: B3aUMOJCHUCTBUE C KUCIOTaAaMU U
niesioyaMu. AMQOTEpHOCTh AMUHOKHUCIIOT: B3aUMOJICHCTBUE aMUHOKUCIIOT CO LIEI0YaMU,
KHCJIOTaMU, CIUPTaMHu, JAPYr C JPyroM. YTIEBOAOPOAbI, HUX Kilaccupukamus B
3aBUCUMOCTH OT CTPOCHHS YTIJepofHOM menu (amudarudeckue W LUKIUYECKHUE) U OT
KpaTHOCTU  CBs3el  (mpenenbHble W HempenenbHbie). ['omonormueckuit  ps.
[Ipou3BOACTBEHHBIE YTJIEBOJOPOAOB: TaJIOT€HANKAHbBI, CIUPTHI, (EHOJIbI, adbJACTUIbl U
KETOHBbl, HUTPOCOCAWHEHHUS, aMHUHBI, aMHHOKHUCIOTHL. [loyio)keHMe MeTaioB B
Ileprionnyeckoil CUCTEME M CTPOCHME HX aroMoB. IIpocTeie BemiecTBa - METAJLIBL:
METAJUTMYECKAs] CBSI3b M CTpOEHUE KpucTaioB. Asuiorponusi. OOmue Quznueckue
cBoicTBa MeTauioB. OOIIMEe XMMUYECKHE CBOMCTBA META/UIOB. 3HAUYCHHE METAJUIOB, B
TOM YHCJI€ B MPUPOJE U KU3HU OpraHnu3MoB. [loHsTHe «KOppo3us». CrocoObl 3alIUThI
METaUIOB  OT Koppo3uu. Metamisl B npupoge. Ilomokenne HemeramuioB B
ITepuoauueckoii cucreme, ctpoeHue ux atomoB. D0. MHepTHbie ras3el. [[BoilcTBEHHOE
noJjokeHue Boaopoaa B Ilepuognueckon cucreme. Hemeraisl - mpocTeie BelecTBa, UX
aTOMHOE€ M MOJIEKYJISIPHOE CTpOeHHE. AJUIoTponus. XUMUYECKUE CBOWCTBA HEMETAILIOB.
BonopoaHele coeaAMHEHUsT HEMETAUIOB. OCHOBHBIX CBOMCTB B IIEpHOJIaX M TpyIIIaXx.
Heconeobpasyromue u cosneobpaszyromue okcuabl. Kucnorocoaepkaliine KHCIOTHI.
[IpocTeie u crnoxHbie BemecTBa. OKCUIbl, uxX Kiaccudukanus. ['uapokcuabl ( OCHOBaHMSI,
Kucnoponocoaepxkaimme  KUCIOTBI, aMm@oTepHble  ruApokcuabl). Kucnorel, ux
kiaccuduxanus. OcHoBanus, ux kinaccudukanus. Coiu cpelHue, KUCIble, OCHOBHBIE.

KontposbHas padora Ned. «BemecTBa 1 ux CBOMCTBa»



1. IMpakTuyeckasi padora Nel. [Tonydenue, coOupanue u pacrno3HaBaHUE Ta30B U
U3YUYEHHE X CBOMCTB

2. IIpakTnuyeckas padora Ne2. Penienue skcriepuMEHTaIbHBIX 337124 1O
HEOPraHUYECKOM XUMHH.

3. IIpaxkrnueckas padora Ned. Pemenne sKCiepuMEHTANIBHBIX 33724 110
OPraHUYECKON XUMHUU

3. Temarnueckoe NJIAHUPOBAHHE C YKA3aHMEM KOJHYECTBA YacCOB, OTBOAMMBIX
HA 0CBOCHME KAXKI0U TeMbI

N KonuuecTBo 4acoB 1o miaHUpOBaHUIO
2 0 KonunuectBo
a3BaHHUC pas/iciia YACOB Kontponbhsie | Ilpakruueckue
OKU
P paboThI paboThl U T.1.
[Tepuonuueckuit 6 6 1
1 3aKOH U CTPOCHUE -
aroma
2 Crtpoenue BeniecTna 8 8 1
3 XHUMHUYECKHUE PEAKLIIUH 9 9 1 -
4 CBoiicTBa BelECTB 11 11 1 3
Hroro: 34 34 4 3

IIpuioxkenneM K padoyeil mporpaMme siBJIsIeTCSl KaJeHAAPHO-TeMaTHYeCcKoe
IUVIAaHUPOBaHHe.




