MyHHIMNAABHOE aBTOHOMIOE 00111e00pa30BaTENbHOE YUPCK/ICHHE Cpe/uas obuieobpasoBaTe/bHad Ko Ne 19

IMpunoxkenne K 0CHOBHOI 0OPa30BATEILHOI IPOIPAMME YPOBHA cpeuiero obumero o5pa3opaHis

PaccmoTpena i corjlacosana
Ha sacenanun HMC

MAOY COUI Ne 19
[Tporokon Ne 10127.08.2021r

PABOYAS ITIPOIPAMMA
yuebnoro npeamera «XHMHAY
ypoBsus cpeanero obuero obpazosanus
CPOK peanusauuu 2 rojia
(6a3osuiit ypoBens)

ExarepunGypr
2021- 2022 yueOuniii ron



PabGouas nporpamma no yyeOHOMYy mpeaMery «Xumus» (0a30Bblii YpOBeHb) Ha YPOBHE CpelHero oomero oopa3soBaHus

COCTABJICHA HA OCHOBE CJICAYIOIIMX HOPMAaTHUBHLIX JOKYMEHTOB:

1. ®enepanbHbIi 3ak0H 0T 29.12.2012 Ne 273-3 «O6 obpazoBarnu B Poccuiickoit ®eneparmmy,

2. ®enepanbHBIA TOCYAapCTBEHHBIH 00pa30BaTeIbHEIN CTAHAAPT CPEIHETo 00Imero 00pa3oBaHuUs, YTBEPKACHHBIM IpHKa3oM MuHOOpHAyKH Poccun ot
17 mas 2012r. Ne413;

3. IIpnmepHast ocHOBHAs 00pa30BaTeNbHAS IIPOTpaMMa CpeJHEro o0mmero odpa3oBaHus, 0g00peHa pemeHneM (eepaTbHOr0 yIeOHO-METOIIIECKOT0
o0BbeIuHEHHNS 10 001IeMy 00pa3oBaHUIO (IpoToKoN OT 28 mioHs 2016 1. Ne 2/16-3)

4. O0I1 COO MAOY COMI Ne 19;

5. Yuebusiit mman MAOY COLI Ne 19;

6. YcraB MAOY COLI Ne 19;

7. Ionoxenue o paboueit mporpamme ydebHOT0 peameTa, kypca no @I'OC HaganbHOTO 00111er0, 0CHOBHOTO 00IIET0 00pa30BaHUs U CPETHET0 OOIIEr0o
obpazoBarust MAOY COII Ne 19.

IIporpamma paccuuTtaHa Ha 67 yacoB, 1 yac B Hegemio B 10-11 kiaccax.

Ba3oBblii ypoBeHb

IIpenmer 10 kmacc 11 kiace

Xumus 34 yacoB 33 yacoB




1.Ilnanupyemblie pe3yabTaThl OCBOEHHUsI y4eOHOIo npeaMeTa «Xumus». ba3oBblil ypoBeHb.

N3zydenue mpeameTa «XuMus» Ha 6a30BOM YPOBHE B CpETHEN IIKOJIE AT BOZMOXHOCTh TIOCTHYb CIICAYIOIIIX

JIMYHOCTHBIX Pe3YyJbTATOB:

1) poccuiickas rpaXkJaHCKasi HACHTHYHOCTD, MATPHOTH3M, YBOKEHHE K CBOEMY HapOy, YyBCTBa OTBETCTBEHHOCTH Tiepe; POIUHO#, TOpAOCTH 3a CBOM
Kpaii, cBoro PoauHy, pornioe 1 HacTosiIiee MHOTOHAIMOHAIEHOTO Hapoa Poccny, yBaxxeHHe rocyIapCTBEHHBIX CHMBOJIOB (rep0, ¢uiar, THMH);

2) rpaXTaHCKYIO MO3HIINIO KaK aKTHBHOTO U OTBETCTBEHHOT'O WJICHA POCCHICKOT0 OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIC TIpaBa U
00513aHHOCTH, YBaXXAIOIIET0 3aKOH U MPABOIIOPSIOK, 00JIaJaf0NIero YyBCTBOM COOCTBEHHOTO IOCTOMHCTBA, OCO3HAHHO NPHHUMAIOIIETO
TPaJUIMOHHBIC HAIIMOHATBHBIC U OOIICYETIOBEUSCKIE TYMaHHCTHUECKHE U JICMOKPATUIECKUE [ICHHOCTH;

3) rOTOBHOCTB K CIIy)keHHI0 OTEUeCTBY, €ro 3alluTe;

4) cOopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA
JIaNore KyJbTyp, a TAKKe Pa3IMYHBIX (POPM OOILECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOCTO MECTA B MOJHKYIBTYPHOM MHPE;

5) chopMHPOBAHHOCTH OCHOB CAMOPA3BUTHS i CAMOBOCIIUTAHHUS B COOTBETCTBUH C OOIICYETOBSUECCKIUMH IIEHHOCTSMH U HICATaMH MPaKIaHCKOTO
00I11eCTBa; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSATEIBHOM, TBOPUIECKON M OTBETCTBEHHOW JEATEIBHOCTH;

6) TOJIepaHTHOE CO3HAHHUE U TMOBEICHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTh U CITOCOOHOCTH BECTH THAJIOT C APYTMMH JIFOJABMH, JOCTUTATh B HEM
B3aUMOINOHMMAHHMSI, HAXOIUTh OOIIKE [ETH U COTPYAHUYATD IS UX JOCTHIKCHHS,

7) HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMH, IETEMH MJIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOMN, OOIECTBEHHO HOJIC3HOM, YU4EOHO-
HCCIIeI0BATEbCKOM, TIPOSKTHOM U IPYTUX BHIAX NESITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHE M TIOBEICHHE HA OCHOBE YCBOCHUS O0IIECYEIOBCYESCKHIX LICHHOCTEIH;
9) TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHNUIO, Ha MTPOTSHKEHUH BCEH JKU3HU; CO3HATEIIEHOE OTHOILIEHHE K
HENpepbIBHOMY 00pa30BaHMIO KaK YCJIOBUIO YCIEUIHOM NpodecCHOHANBHON U 00IECTBEHHOM AEATEIbHOCTH;

10) screTnyeckoe OTHOIIEHHE K MUPY, BKJIIOYast 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLIECHU;

11) npuHSTHE U peaTH3alMIO0 LIEHHOCTEH 3I0POBOT0 M 0€30MacHOro 00pasa )KU3HU, TOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX
CIOPTUBHO-030POBUTENBHOM IEATENbHOCTHIO, HEMPHUATHE BPEAHbIX MPUBBIYEK: KYPEHHUS, YIIOTPEOIEHHs AIKOT0JIsl, HAPKOTHKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3HMUECKOMY U TICHXOJIOTHYECKOMY 37I0POBBIO, KAK COOCTBEHHOMY, TaK U JPYTUX
moziell, yMeHNe OKa3bIBaTh MIEPBYIO TIOMOIIIb;

13) oco3naHHbIi BEIOODP Oynymiel npodeccu 1 BO3MOXKHOCTEH peann3alii COOCTBEHHBIX KM3HEHHBIX IIJIAHOB; OTHOIIEHHE K MPo(dhecCHOHaIBHOM
JIeSITeNIbHOCTH KaK BO3MOYKHOCTH Y4acTHUs B PELICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLEHAIIMOHATIBHBIX ITPo0IIeMm;

14) chopMUpOBaHHOCT IKOJTOTMUECKOT'0 MBIIIUICHHS, TOHUMAHUSI BIUSHUS COLUMATbHO- SKOHOMHUECKHUX MIPOLIECCOB HA COCTOSIHUE MTPUPOIHOHN U
COLIMATIbHOM Cpeibl; MPpUOOpETEeHHE ONBITa YKOJIOT0-HANPABICHHOMN IESTENbHOCTH;

15) oTBETCTBEHHOE OTHOILIEHHE K CO3IaHHUIO CEMbH HA OCHOBE OCO3HAHHOT'O MIPUHSATHUS LIEHHOCTEH ceMeHHO KU3HH.




JIndHOCTHBIE pe3ysbTaThl B chepe OTHOLICHUH 00yJarommxcs kK cede, K CBoeMy 370POBbIO, K TIO3HAHHUIO ce0sl:

- OpUEHTalHMs O0YJarOIUXCS HA JOCTHKEHUE TMYHOTO CUACThS, PeaTn3aliio MO3UTHBHBIX KU3HEHHBIX MIEPCIeKTHB, HHUIUATUBHOCTD, KPEaTHBHOCTD,
TOTOBHOCTb M CIIOCOOHOCTH K IMYHOCTHOMY CaMOOIPENIEICHHIO, CIIOCOOHOCTH CTABUTD LIENIN U CTPOUTH JKM3HEHHBIE TUIAHbI;

- TOTOBHOCTb U CIIOCOOHOCTH 00ECHIEYUTh ce0e M CBOUM OJNM3KHUM TOCTOHHYIO KHU3HbB B IIPOLIECCE CAMOCTOSITEIEHON, TBOPUECKOI U OTBETCTBEHHON
JIeSITeNbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH 00YHAIOIIUXCS K OTCTaBAHMIO JIMYHOTO JOCTOWHCTBA, COOCTBEHHOTO MHEHHSI, TOTOBHOCTb U CIIOCOOHOCTD
BBIPa0aThIBaTh COOCTBEHHYIO MO3ULIMIO 110 OTHOUICHHIO K OOIIECTBEHHO-TTOJUTUYECKIM COOBITHSM MPOLUIOTO M HACTOSIIETO Ha OCHOBE OCO3HAHUS U
OCMBICJICHUS] UICTOPHUH, TyXOBHBIX [IEHHOCTEH U TOCTI)KEHUHN Halllel CTPaHbI;

- TOTOBHOCTb U CIIOCOOHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO M CAMOBOCITMTAHHIO B COOTBETCTBUH € O0IIEUETIOBEUECKUMH [IEHHOCTAMH U HIeaTaMu
TPaXKAAHCKOTO 00IIECTBa, TOTPEOHOCTH B (PM3MIECKOM CAMOCOBEPILIEHCTBOBAHHH, 3aHATHAX CIIOPTUBHO-030POBHUTENBHOM AESTENbHOCTHIO;

- IPUHATHE U PeATN3alns IIEHHOCTEH 310pOBOro 1 Oe30macHoro oopasa )Ku3Hu, OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K
COOCTBEHHOMY (PU3NYECKOMY U MICHXOJIOTMIECKOMY 37J0POBBIO;

- HENPUSTHE BPEIHBIX MPHUBBIUEK: KYPEHHS, YIOTPEOICHHUS alKOT0JIsl, HAPKOTHKOB.

JIndHocTHBIC pe3ynbTaThl B chepe oTHOIIeHUH oOy4atomuxcs K Poccuu kak k Pogune (OtedecTBy):

- poccHiCKast MAGHTHIHOCTD, CIOCOOHOCT K OCO3HAHUIO POCCHHCKON HASHTUYHOCTH B TMOJUKYJIETYPHOM COLIMYME, YyBCTBO IIPHYACTHOCTH K
HCTOPUKO-KYIBTYPHOI OOIIHOCTH POCCUICKOTO Hapoa U cyas0e Poccru, maTproT3M, TOTOBHOCTH K CITyXeHHI0 OTeuecTBy, ero 3aluTe;

- YBaK€HHE K CBOEMY HapOJly, YyBCTBO OTBETCTBEHHOCTH Niepea PonnHoii, ropaocTy 3a cBoi Kpaii, cBoio Poanny, mpominoe n HacTosIee
MHOTOHAIMOHAIBHOTO Hapoja Poccuu, yBakeHUE K TOCYIapCTBEHHBIM CHMBOJIaM (rep0, diar, rumH);

- popMHpOBaHHE YBAXKEHHUS K PYCCKOMY S3BIKY KaK rOCyIapCTBEHHOMY s13bIKy Poccuiickoit denepaiinu, SBISIONIEMYCS OCHOBOM POCCHICKOM
WACHTHYHOCTH U TJIIaBHBIM (PaKTOPOM HAIIMOHATIBHOTO CAMOOTIPEAEIICHNUS;

- BOCIIUTaHUE YBAXEHUS K KYIbTYpE, S3bIKaM, TPAJUIUAM U 00bIYasiM HapOIOB, MpokuBaromux B Poccuiickoit denepanum.

JImgHOCTHBIE pe3yNbTaThl B chepe OTHOIMICHHM 00YJaIoMnXCcsl K 3aKOHY, TOCYAapPCTBY U K TPAKIaHCKOMY OOILECTBY:

- TPAXIaHCTBEHHOCTD, IPaKJAHCKAs MO3UIUS AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00IIECTBA, OCO3HAIOUIETO CBOM KOHCTUTYLIUOHHEIE
npaBa 1 00SI3aHHOCTH, YBKAIOIIETO 3aKOH M MPABOIOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPAIUIUOHHBIE HAIMOHABHEIE U 00IIeYeI0BeUeCKIe
TYMaHUCTUYECKHE U IEMOKPATHYECKUE [IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOH KU3HH;

- MPU3HAHHE HEOTUY)KIAEMOCTH OCHOBHBIX IIPaB U CBOOOI UeIOBEKa, KOTOPHIE IMPHHAIIEKAT KAKIOMY OT POKICHHUS, TOTOBHOCTD K OCYIIECTBICHUIO
COOCTBEHHEBIX IPaB U cBOOOJ Oe3 HAPYIICHHUS IpaB M CBOOO APYTUX JIUII, TOTOBHOCTh OTCTaMBaTh COOCTBCHHBIE IIPaBa M CBOOOBI YeI0BEKa 1
rpaXJaHNHA COTTIACHO OOIIeTpU3HAHHBIM IIPUHIUIIAM U HOPMaM MeXIyHapOJHOTO IpaBa U B cooTBeTcTBHU ¢ KoHcTuTymmeit Poccniickoit
®denepannu, NpaBoBas H MOJIUTHYECKAs TPAMOTHOCTB;

- MUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAaHHOE Ha JIMAJIOTe KYJIBTYp, a TAKXKe
pa3nmuIHBIX (OPM OOIIECTBEHHOTO CO3HAHMUSI, OCO3HAHUE CBOETO MECTa B ITOJUKYIETYPHOM MHPE;

- HHTEPHOPHU3AINS [IEHHOCTEH IEMOKPATHH M COLMATBHON COMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOILICHUH B TPYIIIE WU
COLIMANBHOM OpraHu3alny;



- TOTOBHOCTb 00Y4YaOIIUXCsl K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHATHH PELICHMIT, 3aTParuBaloIMX UX IPaBa K HHTEPECH, B TOM YHCIIE B Pa3IMYHBIX
(hopmax 0OIIECTBEHHOH caMOOpraHU3alluy, CAaMOYIIPABIICHHS, OOLIECTBEHHO 3HAYNMON JIeTEIbHOCTH;

- IPUBEP)KEHHOCTh UAESSIM HHTEPHALMOHAIIM3MA, APYKObI, pABEHCTBA, B3aHMOIIOMOIIY HAPOIOB; BOCIMTAHHUE YBAXXUTEILHOIO OTHOLICHUS K
Hal[MOHAJIEHOMY JOCTOMHCTBY JIIOJEH, UX YyBCTBaM, PEIUTHO3HBIM YOCKACHUSM;

- TOTOBHOCTB O0Y4YalOIIUXCsl IPOTHBOCTOSTH UACOJIOTUH SKCTPEMU3Ma, HallMOHAIN3MA, KCeHO(OOUH; KOPPYIILMHU; AUCKPUMHUHALUHM 110 COLMAIILHBIM,
PENUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM IIPU3HAKAM U JPYTUM HEraTHBHBIM COLMAIIBHBIM SIBJICHHUSIM.

JIn4HOCTHBIE PE3yabTaThl B c(hepe OTHOLICHHIT 00YyHaIOIMXCsl C OKPYKAIOLIMMHU JIFOBMH:

- HPaBCTBEHHOE CO3HAHME U MOBEACHNE Ha OCHOBE YCBOCHHs OOIICYEIOBEUECKHX LIEHHOCTEH, TOJICPAHTHOTO CO3HAHMS U [OBEACHUS B
HOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JIUAJIOT C JPYTHMH JIIOIbMH, JIOCTUIaTh B HEM B3aMMOIOHUMAaHMS, HAXOAUTH OOLIME LEeIn
Y COTPYJHUYATH JJIS X JOCTIIKCHMS;

- IPUHSATHE I'YMaHUCTHYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIILHOE U I0OpOXKeIaTeNbHOE OTHOLICHHE K IPYTOMY YEJIOBEKY, er0 MHEHHIO,
MHPOBO33PEHHIO;

- CIOCOOHOCTD K CONEPEKMBAHUIO M (OPMHUPOBAHNE TTO3UTHBHOI'O OTHOLICHUS K JIFOASM, B TOM YHCIIE K JIMIAaM C OrPaHNYCHHBIMH BO3MOYKHOCTSIMU
37I0pOBbSl M HHBAIIKaM; OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIECHHE K (PU3MIECKOMY U IICHXOJIOTHYECKOMY 3/I0POBBIO IPYTHX JIIOJCH,
yYMEHHE OKa3bIBaTh IIEPBYIO OMOLIIb;

- (hopMupoOBaHHE BEIPKEHHOW B IIOBEICHUN HPABCTBEHHOM ITO3UIIMH, B TOM YHUCJIE CIIOCOOHOCTH K CO3HATEIbHOMY BBIOODY 100pa, HPABCTBEHHOTO
CO3HAHUS ¥ [IOBEACHHUSI HA OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX LIEHHOCTE! M HPABCTBEHHBIX YyBCTB (UECTH, JI0JIra, CIIPABENIMBOCTH, MUJIOCEPINS U
TIpyKenrous);

- Pa3BHUTHE KOMIICTEHIMI COTPYHHYECTBA CO CBEPCTHUKAMH, ISThbMH MJIAJIIIETO BO3PACTa, B3POCIBbIMHE B 00pa30BaTe/IbHOM, OOIECTBEHHO MOJIE3HO,
y4e0HO-HCCIIeJOBATENBCKOM, NPOSKTHON 1 JPYTHX BHIAX JCSTEILHOCTH.

JIMIHOCTHBIC Pe3ybTaThl B c(hepe OTHOMICHHH 00yJaIoNIXcs K OKPYKAIOIEMy MUDY, JKHBOH IIPHPOJE, XyA0KECTBEHHOH KyIbType:

- MHPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHIECKOMY TBOPUYECTBY,
BIIaJICHHE JJOCTOBEPHOH MH(OPManuel o MepeJOBBIX JOCTHKEHHUAX M OTKPHITHAX MUPOBOH M OTEYECTBEHHOH HAYKH, 3aMHTEPECOBAHHOCTD B HAYIHBIX
3HaHUAX 00 yCTPOHCTBE MHpa U OOIIECTBA,;

- TOTOBHOCTb ¥ CIIOCOOHOCTH K 00pPa30BaHMIO, B TOM UHCIIE CaMO00Pa30BaHMIO, HA TIPOTSHKEHUHN BCEH JKI3HU; CO3HATENILHOE OTHOIICHHE K
HEIMPepsIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIECITHON MPOodeccHOHaTbHON 1 0OIIECTBEHHOH e TeNbHOCTH;

- DKOJIOTHYECKast KyIbTypa, OepekHOe OTHOIIECHNS K POIHOMN 3eMile, IPUPOIHBIM OorarcTBaM Poccuu 1 Mupa; MOHNMaHNE BIUSHUS COITHAIBHO-
HKOHOMHYECKHX IPOIECCOB Ha COCTOSHHE MIPUPOJHON M CONMAIBHON CPE/Ibl, OTBETCTBEHHOCT 32 COCTOSIHHE IIPHPOIHBIX PECYPCOB; YMEHHS M HABBIKA
Pa3yMHOTO IPHPOAOIIONB30BAHIS, HETEPIIMOE OTHOIICHUE K JCHCTBUSAM, IPUHOCAIINM BpeJl SKOJIOTHH; IIPHOOPETEHNE OITBITA 3KOJIOTOHATIPABICHHON
JeSTEIILHOCTH;

- 3CTETHYECKOE OTHOLICHHS K MUPY, TOTOBHOCTB K 3CTETHYECKOMY O0YCTPOHCTBY COOCTBEHHOTO OBITA.

JIMIHOCTHBIC Pe3yNbTaThl B Chepe OTHOIMICHHH 00yJaIoIIXCs K CeMbe U POAUTEISAM, B TOM YHCIIC MOATOTOBKA K CEMEIHON KHU3HU:

- OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHMIO CEMBH Ha OCHOBE OCO3HAHHOTO IIPHUHSATHS [IEHHOCTeH CeMeHHON JKI3HY;



- IOJIOKHUTEIBHBIN 00pa3 ceMbH, POAUTEIbCTBA (OTLOBCTBA M MATEPHHCTBA), HHTEPHOPU3ALIHSI TPAJUIIHOHHBIX CEMEHHBIX [ICHHOCTEH.
JIMYHOCTHBIC PE3yJbTAThl B C(hepe OTHOIICHUS 00YJAIOIINXCS K TPYAY, B chepe COLHAaTbHO-IKOHOMUYECKAX OTHOLICHHH:

- YBaKEHHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOECH COOCTBEHHOCTH,

- OCO3HAHHBIN BBIOOp Oymyiei mpodeccuu Kak MyTh U CIIOCO0 peanu3alii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;

- TOTOBHOCTH O0YYAIOIINXCsI K TPYAOBOU MPO(eCCHOHATBHON NSATEIBHOCTH KaK K BO3MOYKHOCTH YYaCTHsI B PELUICHUHU JIMYHBIX, OOIIECTBCHHBIX,
rOCyJapCTBEHHBIX, OOIICHAIIMOHAILHBIX MTPOOJIEM;

- NOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYLY H JIIOLSAM TPY/Ia, TPYAOBBIM IOCTIKCHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOILICHHE
K pa3HbIM BHIaM TPYIOBOH JIesATEeIbHOCTH;

- TOTOBHOCTB K CaMOOOCITY)KHBAHUIO, BKITFOUast O0yYCHHUE U BBIIIOIHCHUE JOMAIIHUX 00S3aHHOCTEH.

JIngHOCTHBIC Pe3ybTaThl B chepe PU3NIECKOro, MCHXOIOTHIECKOT0, COLUATFHOTO H aKaJeMHYECKOr0 OJIaronory4ns 00yJarIuxcs:

- (husmyecKoe, IMOLIHOHAIBHO-IICHXOJIOTHYECKOE, COLMANIbHOE OIaromnoaydne 00yJarmuxcsl B )KH3HA 00pa30BaTEIbHOM OpPraHU3aliH, OLIYICHHE
JIEThbMH 0€30MaCHOCTH U TICHXOJIOTHUECKOro KoM(pOopTa, HHPOPMALIMOHHOM O€3011aCHOCTH.

H3ydenne yue6HOTO IpeamMera « XUMUS» B CpeJHEH MIKOIEe aéT BO3ZMOKHOCTh JOCTHYB CIIETYOIINX
MeTanpeIMeTHbIX pe3yJIbTaTOB:
1) yMeHne caMOCTOSITEITFHO OIIPENEISATh e AeATeTbHOCTH U COCTABIIATH TUIAHBI ACSATEIBHOCTH; CAMOCTOSATEIBHO OCYIIECTBIATH, KOHTPOIUPOBATh U
KOPPEKTHUPOBATh AESATENLHOCTH; UCHOIB30BaTh BCE BO3MOXKHBIE PECYPCHI JUTS JOCTHKEHHUS TOCTABJICHHBIX IIeNIel U pealn3aliy IIaHOB JeATeIbHOCTH;
BBIOMPATh YCIICIIHBIE CTPATETUH B PA3IHYHBIX CHTYalUsX;
2) yMeHHe MPOAYKTHBHO OOIIATHCS M B3aHMOJEHCTBOBATh B IIPOIIECCE COBMECTHOM AEATENFHOCTH, YIUTHIBATh IMTO3HUIHN IPYTHX YIACTHHKOB
JeATeTbHOCTH, 3P (QEeKTUBHO pa3pemaTs KOH(IUKTE,
3) BIazeHNe HaBBIKAMH [TO3HABATENBHOM, yaeOHO-HCCIEA0BATETBCKON M IIPOSKTHOH AEATENFHOCTH, HABBIKAMHU Pa3pelIeHns Mpo0IieM; CIOCOOHOCTD
TOTOBHOCTB K CAMOCTOSITEIFHOMY HOMCKY METO/IOB PEIICHHUS MPaKTHIECKUX 3a/ad, IPIMCHEHNIO Pa3THIHBIX METOIOB ITO3HAHNS;
4) TOTOBHOCTH 1 CIIOCOOHOCTH K CAMOCTOSITENTFHONH HH(OPMAITHOHHO-TT03HABATEIBHOM JeATEIbHOCTH, BIIAICHAE HABBIKAMH TOITYyIEHHS HEOOXOXUMON
nH(popManmH U3 cuoBapeil pa3HBIX THUIIOB, YMEHHE OPHEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HHPOPMALUH, KPHTHYECKH OLICHUBATh U
MHTEPIPETHPOBATH HH(POPMAIIHIO, MOITYyIaeMYIO I3 PA3THIHBIX HCTOUHHKOB;
5) yMeHHMe UCHONB30BaTh CPECTBA HHPOPMAMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHONOTHH (Hanee- UKT) B pemeHny KOTHUTHBHEIX,
KOMMYHHKATUBHBIX U OPTaHW3AIMOHHEIX 33/1a4 ¢ COO0AeHHEM TPeOOBAHMUH 3PTOHOMUKH, TEXHIKH O€30I1aCHOCTH, THTHEHBI, pecypcocOepekeHns,
MPaBOBBIX M 3THYECKIX HOPM, HOPM HH(OPMAIIMOHHOI 6€301acHOCTH;
6) yMeHHe OIIpefeNATh Ha3HaYeHHE U (DYHKIINH Pa3INIHbBIX COI[HANBHBIX HHCTHTYTOB;
7) yMeHHE CaMOCTOSTENIFHO OLICHUBATH U IPUHUMATH PEIICHUS, ONPeeIIOMNe CTPATETHIO IIOBEACHHMS, C YIETOM IPaXTaHCKUX U HPAaBCTBEHHBIX
LIEHHOCTEI;



8) BnameHue sI3BIKOBBIMU CPEACTBAMHE - YMEHHE SICHO, JJOTHYHO ¥ TOYHO HU3JIaraTh CBOIO TOUYKY 3PEHHsI, HCIIOJIb30BaTh a/IeKBAaTHBIE S3bIKOBBIE
CpEICTBa;

9) BasieHre HaBBIKAMH MMO3HABATEIBHOM peIeKCHH KaK OCO3HAHMS COBEPILAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YABTATOB U
OCHOBaHMM, T'PaHUL] CBOETO 3HAHMs U HE3HAHUS, HOBBIX IT03HABATEIbHBIX 33Ja4 U CPEJICTB UX JOCTUKECHUS.

MertarnpenMeTHbIe pe3yIbTaThl IPEACTABICHBI TPEMsI TPYIIIIaMU YHHUBEPCAIBHBIX Y4eOHbIX neiictBuit (Y'Y ]I).

1. PerynsatuBHbIC YHUBEPCAIBHBIC yueOHbIC ACHCTBUS

BbITyCKHUK Hay4IHUTCS:

- CAMOCTOSITENBHO OMPEAENATh LENH, 3aJaBaTh MapaMeTPhbl U KPUTEPHHU, 10 KOTOPHIM MOKHO ONPEAENUTbh, YTO Ieb JOCTUTHYTA,;

- OIIGHUBATh BO3MOYKHBIE TIOCIEICTBHS TOCTH)KEHUS TIOCTABIEHHOM LENH B ACATEIHLHOCTH, COOCTBEHHOM YKU3HU U JKU3HH OKPYIKAIOIINX JTIOJIEH,
OCHOBBIBAsICh HA COOOPaYKECHUAX ITUKU U MODPAIH;

- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BaTENILHOMN NESITENEHOCTH M YKH3HEHHBIX CUTYAIIHSX;

- OLIGHUBATh PECYPCHI, B TOM YHCJIE BpeMsl U IpyTrue HeMaTepraibHbIe Pecypchl, HEOOXOIUMBbIE AJIsl JOCTHKEHHSI TOCTABJICHHON LENH;

- BEIOMpATh MyTh JOCTHIKEHUSI LIS, TNIAHUPOBATh PEellIeHHE MOCTABIEHHBIX 3a/1a4, ONTUMH3HPYS MaTepHalbHbIe H HeMaTepHAIbHBIE 3aTPaTh;

- OpraHU30BbIBaTh () (HEKTUBHBIN MMOUCK PECYPCOB, HEOOXOIUMBIX JUTS JOCTHKEHHS TIOCTABICHHOM ey,

- COTIOCTABIIATH MOJTYYEHHBIH Pe3yabTaT JeITEIHOCTH C TOCTABICHHON 3apaHee LEINbIO.

2. [No3HaBarenbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBHS

BbITycKHUK Hay4IHUTCS:

- CKaTh ¥ HaXOIUTh 000OIIEHHBIE CIIOCOOBI PEIeHHS 3a1a4, B TOM YHCIIe, OCYILECTBIATh pa3BepHYTHI HHPOPMAIIMOHHBIN TOUCK M CTABUTH HA €T0
OCHOBE HOBBIC (yueOHbIE M MTO3HABATEIIBHBIC) 3a/1a4H;

- KPUTHYECKH OIIEHUBATh M UHTEPIIPETHPOBATH MH(YOPMALIUIO ¢ Pa3HBIX MO3UIIHIA, paclio3HaBaTh U GUKCHPOBATh MPOTUBOPEUHS B HH)OPMALIMOHHBIX
HMCTOYHMKAX;

- ACTIOJIB30BATh Pa3IMYHBIE MOJIEIbHO-CXEMAaTHIECKUE CPEICTBA JUIs PENICTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOIICHUH, a TaKKe IPOTHBOPEUHi,
BBIBJICHHBIX B MTH)OPMALIMOHHBIX HCTOYHUKAX;

- HaXOJUTb M MIPUBOJUTH KPUTHIECKUE apTYMEHTHI B OTHOLICHUH ICHCTBHI U CY>KICHUI IPYroro; CHOKOWHO U Pa3yMHO OTHOCHUTBCS K KPUTHIECKHM
3aMeUYaHUsIM B OTHOIIEHHH COOCTBEHHOTO CY)KICHUS, PACCMaTPUBATh HX KaK PECypc COOCTBEHHOTO Pa3BUTHS,

- BBIXOJUTH 32 PAMKHU Y4e€OHOTO TIpeIMeTa U OCYIIECTBIISTH [eJIeHAPaBICHHBI TTOMCK BO3MOXKHOCTEH JUIS IMPOKOTO MEPEHOca CPEICTB U CIIoco00B
NeNCTBUS,

- BBICTpauBaTh MHINBHIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YIUTHIBAS OTPAHUUSHHUS CO CTOPOHBI IPYTHX YIaCTHUKOB U PECYpCHBIE
OTpaHUYEHHS;

- MEHSATH U yIIep’KUBATh pa3Hble MO3UIUH B [T03HABATEIHHON 1€ TEIbHOCTH.

3. KoMMyHHUKaTHBHBIC YyHUBEPCATIbHBIC yIeOHBIC TEHCTBUSL

BrimyckHUK Hay4uTCS:



- OCYIIECTBIIATH AENOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aluy, Tak U 3a ee
npezenaMn), Iog0NpaTh HAPTHEPOB IS IETOBOH KOMMYHHUKAIIMH HCXOII U3 COOOPakeHUH Pe3yNbTaTHBHOCTU B3aUMOJICHCTBUS, a HE IMUHBIX
CHMIIATHI;

- P OCYIIECTBICHUH I'PYMIIOBON pabOTHI OBITh KaK PyKOBOIUTENIEM, TaK U WICHOM KOMAH/BI B Pa3HBIX PONsX (TeHepaTop UaeH, KPUTHK,
UCIIOTHUTEIb, BBICTYNAIOMNH, 3KCIEpT U T.1.);

- KOOPAMHHUPOBATH U BHIONHATE pabOTY B YCIOBHSX PEATbHOTO, BUPTYaIbHOT0 U KOMOMHUPOBAHHOTO B3aUMOACHCTBNS;

- pa3BepHYTO, IOTHYHO M TOYHO U3J1araTb CBOIO TOUKY 3PEHHUS C HCIONIB30BAaHUEM aIeKBATHBIX (YCTHBIX U MICHMEHHBIX ) SI3BIKOBBIX CPEACTB;

- pacrio3HaBaTh KOH(MIMKTOTCHHBIE CUTYallUH U MPEeJOTBpAIaTh KOH(IUKTHI 10 UX aKTUBHOM (ha3bl, BEICTPAUBATh JETIOBYIO U 00pa30BaTENbHYO
KOMMYHHKAIIUIO, H30erast TMYHOCTHBIX OIIEHOUHBIX CYXKICHHH.

IIpeamMeTHbIe pe3yJbTaThl:

1) chopMHPOBaHHOCTH MPEACTABICHUH O MECTE XHMMHUH B COBPEMEHHOW HAay4HOH KapTHHE MHUPA; IOHUMAHHE PO XUMHH B (POPMHPOBAHIN
Kpyrosopa 1 ()yHKIHMOHAIBHON IPaMOTHOCTH YeJIOBEKa AJISI PEIICHUS MPaKTUIECKUX 3a/1ad;

2) BIazieHHe OCHOBOIIOIATAIOIIIMHI XUMHIESCKIMH HOHATHAMHE, TEOPUSIMHU, 3aKOHAMH 1 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOIb30BAHIE XMMUUECKON
TEPMUHOJIOTHEN U CUMBOIIUKOM;

3) BIazeHne OCHOBHBIMU METOJaMH HAYYHOTO TTO3HAHMS, UCTIONb3yEeMBIMI B XUMHH: HAOIIOICHNE, OTIMCAHHE, N3MEPEHHE, SKCIIEPHIMEHT; yMEHHUE
00pabaTsIBaTh, OOBACHATH PE3yIIBTATHI IPOBEACHHBIX OIBITOB U JETaTh BBIBOABL, TOTOBHOCT U CHOCOOHOCTB MIPUMEHSTH METO/bI TO3HAHUS PH
pelIeHnH MPaKTUIECKHUX 3a/1a4;

4) cchopMHPOBAHHOCTH YMEHHS 1aBaTh KOIMIECTBEHHBIC OLICHKU U IIPOBOAUTE PAcUeThl O XMMUYECKUM (hOPMyNIaM B ypaBHEHHSIM;

5) B1ajieHNe MIPaBUIAMH TEXHUKH O0€30MacHOCTH MPH UCIIOIb30BAHIN XMMHYIECKHX BEIECTB;

6) chopMHPOBAaHHOCTH COOCTBEHHOH MO3HMIIUH 110 OTHOIICHUIO K XMMUYECKOH HH(OPMAITHHI, TOTy4aeMOH U3 Pa3HBIX HCTOUYHHKOB;

B pesynbprate m3ydenus yqeOHOr0 mpeamera "XuMus'" Ha ypOBHE CPEAHETO OOIIEro 00pa3oBaHMs:

BrimyckHUK Ha 6a30BOM YPOBHE HAYUHTCSL:

- PacKpHIBaTh HAa IIPUMEpPaAX POJIb XUMHUH B (JOPMUPOBAHNH COBPEMEHHON HAyYHOI KapTHHBI MUpa U B TIPAKTHYECKON JIEATEIBHOCTH YeTIOBEKa;

- IGMOHCTPHPOBATh HA IIPUMEpPaX B3aUMOCBA3b MEXKTY XUMHCH U APYTIMH €CTECTBCHHBIMU HAayKaMU;

- pacKpbIBaTh Ha IPUMEPAX MOJO0XKEHHS TEOPUU XUMUUecKoro crpoeHus A.M. Bytneposa;

- moHUMaTh Qu3ndeckuii cmpich [lepuoamueckoro 3akona J[.J1. MeHneneeBa 1 Ha €r0 OCHOBE OOBSCHSITH 3aBHCUMOCTD CBOHCTB XUMHUYECKUX
3IIEMEHTOB M 00PAa30BaHHEIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHUS aTOMOB;

- OOBSACHATH IPHIMHBI MHOTO00Opa3Hs BEIIECTB HA OCHOBE OOIIHX IIPEICTABICHUH 00 UX COCTaBE U CTPOCHNUH;

- IPUMEHSTH [IPaBHUJIa CHCTEMAaTHIECKOH MeXIyHAPOIHOH HOMEHKIIATYPhI KaK CPEACTBA pa3IHIeHHs 1 UACHTH(UKAIIIH BEIIECTB IT0 UX COCTAaBY H
CTPOCHUIO;

- COCTaBIIATh MOJIEKYIISIPHBIEC M CTPYKTYPHBIE (JOPMyYIIBI OPraHNIECKUX BEUIECTB KaK HOCHTeNeH HH(POPMAIHK O CTPOCHUH BEIIECTBA, €TO CBOUCTBAX H
HPUHAICKHOCTH K OIpEIeNICHHOMY KJIaccy COeIIMHEHNIT;

- XapaKTepHU30BaTh OPraHIMYECKIE BEIIECTBA [0 COCTAaBY, CTPOCHHIO M CBOMCTBAM, YCTaHABINBATE IPUYMHHO-CIIEACTBEHHBIE CBA3M MEXK Iy JaHHBIMH



XapaKTePUCTUKAMH BEILECTBA;
- IPUBOJAUTD MPUMEPBI XUMHYECKHUX PEAKLUH, PACKPBIBAIONINX XapaKTePHBIC CBOMCTBA TUIIMYHBIX IIPEICTABUTENCH KIACCOB OPraHUYECKUX BELIECTB C
LENbI0 UX UACHTU(UKAINU U OOBSCHEHHS 00JIaCTH IPUMEHEHUS;

- IPOrHO3UPOBATH BO3MOKHOCTD IIPOTEKAHUS XUMHICCKHUX PEAKIUil HAa OCHOBE 3HAHHH O THIIAX XMMHYECKOH CBSI3M B MOJICKYJIaX PEAreHTOB U HX
PEaKIMOHHON CIIOCOOHOCTH;

- HCIIOJIB30BATh 3HAHUSI O COCTABE, CTPOCHUH M XUMUYECKHUX CBOMCTBAX BELICCTB Ul OS30IIaCHOTO MPUMECHEHHUS B PAKTHYCCKON NeITEIbHOCTH;

- IPUBOAUTH MPUMEPBI IPAKTUYECKOTO HCIIOJIB30BAHUS IPOAYKTOB IepepaboTKU HETH U MPUPOIHOTO r'a3a, BBICOKOMOICKYIISIPHBIX COCAMHCHHUIMA
(oM TUIICHA, CHHTETHYECKOT0 Kay4yKa, alleTaTHOTO BOJIOKHA);

- IPOBO/HTH OMBITHI [0 PACHO3HABAHUIO OPraHUYECKUX BELICCTB: MIIUIEPUHA, YKCYCHOM KUCIOTHI, HEMPEICIbHBIX JKHPOB, TIFOKO3bI, Kpaxmara,
OEJIKOB - B COCTAaBE MHUILEBBIX MPOIYKTOB U KOCMETHYCCKUX CPEACTB;

- BJIQZICTh NPABUJIAMH M IIPHEeMaMu 0€30TacHOM PaboThl ¢ XMMHUYECKUMH BEIIECTBAMH M JTa0OPATOPHBIM 000PYI0BaHHEM;

- YCTaHABJIHMBATh 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEAKIMU U CMCUICHHSI XHMHUYECKOTO PABHOBECHSI OT PA3IMYHBIX (JaKTOPOB C LEIBIO
OIPE/ICIICHNUS] ONTHMAJIBHBIX YCIOBHIA IIPOTEKAHUS XUMHIECKHUX MPOLECCOB;

- IPUBOJUTH MPUMEPHI THAPOIIH3a COJICH B IOBCCAHEBHOW JKH3HHU YEIOBEKA,

- IPUBOJUTH MPUMEPBI OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI B IIPUPO/IE, IIPOM3BOICTBEHHBIX MPOLIECCAX U KU3HEACSITEIBHOCTH OPraHH3MOB;
- IPUBOJAUTD MPUMEPHI XUMHYECKHX PEAKIUHA, PACKPHIBAIOIINX OOIME XMMHYECKIE CBOWCTBA MPOCTHIX BEIIECTB - METAIUIOB U HEMETAJLIOB,

- IPOBO/IUTH PACYCTHI HA HAXOXKICHUE MOJICKYIISIPHOI (DOPMYITBI YIIEBOIOPOIA 10 IPOAYKTaM CrOPAHHS M [0 €r0 OTHOCUTEIHOM [IOTHOCTH U
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIIUX B €r0 COCTAB;

- BJIaJICTh IIPaBUIIaMU OE30IIaCHOTO OOPAILCHUS C SAKAMHU, TOPIOYUMHU U TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMH OBITOBON XHMHU;

- OCYLIECTBISATH IIOMCK XUMHUYECKOH HH(POPMALIMH 110 HA3BaHHAM, HACHTU(DHUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BELIECTB;

- KPUTHYECKH OIIEHUBATh M UHTEPIIPETHPOBATh XUMHUYECKYIO HHPOPMAIIHIO, CONEPIKAIIYIOCS B COOOIIEHUSIX CPENICTB MacCcOBOM HH(opManuy,
pecypcax MHTepHeTa, HAyIHO-TIOMYISPHBIX CTAThSIX C TOYKH 3PEHUS €CTECTBEHHOHAYYHOH KOPPEKTHOCTH B IIETISIX BBLBICHUS OIIMOOYHBIX CY)KICHUI
1 (popMupOBaHUSA COOCTBEHHON ITO3HITHN;

- MIPEJCTABIIATH ITYyTH PEUICHUS TNIOOATBHBIX MPOOJIEM, CTOSIINX Mepe]] YeTOBEIECTBOM: SKOJIOTMIECKUX, SHEPTETHYECKUX, CHIPBEBEBIX, H POJIb XUMHUH B
PEIIeHUH STHX TPOOIEM.

BrimyckHuk Ha 6230BOM yPOBHE MOTYYUT BO3MOKHOCTh HAYIHUTHCS:

- WUTIOCTPUPOBATh Ha PUMEPaX CTAHOBIICHUE U 3BOJIOIMIO OPTaHUIECKOW XUMHHU KaK HayKW Ha Pa3IMIHBIX HCTOPUYECKHUX JTarax ee pa3BUTHS,

- UCTIONB30BATh METOBI HAYYHOTO ITO3HAHMS IIPU BEIITOTHEHUH IIPOSKTOB M yIeOHO-MCCIeIOBATEILCKHX 3a/1ad 110 M3YUCHUIO CBOICTB, CIOCOO0B
MOJTY4EHHS ¥ PacliO3HABAHUS OPTaHUIECKIX BEUIECTB;

- 0OBACHATH IPHPOLY U CIIOCOOBI 00pa30BaHUSI XUMHIECKOH CBSI3M: KOBAJICHTHOH (TIOJIIPHOH, HETIOJSIPHON ), HOHHOH, METAIITHIECKOH, BOXOPOTHOI - ¢
LEIBI0 OTpeeNIeHHsT XUMHYECKOH aKTHBHOCTH BEILIECTB;

- YCTaHaBJIMBATh TEHETHYECKYIO CBSI3b MEXKIy KITaCCAMHU OPTaHUYECKHUX BELIECTB Il 0OOCHOBAHUS MPUHIIMITHATIHHOW BO3MOKHOCTH TIOTyYESHUS
OpraHNYEeCKUX COCAVHEHHH 3aJaHHOTO COCTaBa U CTPOCHNS;



- yCTaHaBJIMBATh B3aUMOCBS3U MEXIY (pakTaMu U Teopueil, IPUUINHON U CIeCTBUEM NP aHAM3e MPOOIEMHBIX CUTYaluid 1 000CHOBaHUHU
MIPUHUMAEMBbIX PELICHUH HAa OCHOBE XUMHUYECKUX 3HAHUM.

L Conep:xanue y4eOHOro npeamera « XuMms»
B cucTeMe ecTecTBEHHO-HAyYHOTO 00pa30BaHMs XUMHS KaK YUYCOHBIH MpeIMeT 3aHUMaeT Ba)KHOE MECTO B IIO3HAHWH 3aKOHOB IIPUPOJIBL, (GOPMHUPOBAHHI
HAayYHOH KapTHUHBI MHpPa, XUMUYECKOH TPaMOTHOCTH, HEOOXOAMMOIT I TIOBCETHEBHOI JKU3HH, HABBIKOB 3OPOBOTO M 0E30MacHOTo JJIS YesIOBeKa U
OKpY’Xaromiei ero cpeasl 00pasa )KMU3HH, a TAKKe B BOCIUTAHUH 3KOJIOTHYECKOH KyIbTYPhl, (POPMHPOBAHUH COOCTBEHHOW MO3UIINH IO OTHOIICHHUIO K
XUMHUYECKOH HH(OpMaLuy, MoJy4aeMOil U3 pPa3HbIX MCTOYHUKOB. YCIEHIHOCTh U3y4eHUs] Y4eOHOro NpeaMeTa CBs3aHa C OBJAJICHHEM OCHOBHBIMU
MOHATHSAMH XVUMHH, HAYYHBIMH (haKTaMH, 3aKOHAMH, TCOPHSIMH, IPUMCHEHHEM MMOJYICHHbBIX 3HAHUH MPU PEIICHUN MPAKTUIECKHUX 3a/1a4.
W3yuyenune xumuM Ha 0a30BOM YpPOBHE OPHUEHTHUPOBAHO Ha obecreueHue o0I1e00pa3oBaTeNbHON M OOLIEKYJIBTYPHOH MOJITOTOBKH BBIITYCKHHMKOB.
Conepxanue 06a30BOro Kypca IO3BOJISIET PACKPBITh BEAYILME WAEU U OTICIbHbIE IOJOXKEHHS, BaXKHbIE B [O3HABATEIbHOM M MHPOBO33PEHUECKOM
OTHOLIEHUU: 3aBUCUMOCTh CBOHCTB BELIECTB OT COCTAaBA U CTPOEHUS; 00YCIOBIEHHOCTh IPUMEHEHUS BEIIECTB UX CBONCTBAMU; MaTepHaIbHOE €IMHCTBO
HEOPraHWYeCKUX U OPraHWYeCKUX BEIIECTB; BO3PACTAIOIIAsl POJIb XMMHUM B CO3JaHMM HOBBIX JIEKAPCTB U MaTepualioB, B SKOHOMUH CHIPbS, OXpaHe
OKpY>Karollei cpesl
W3zyuyenue npeamera «XuMHS» B yacTU (GOpMHUPOBaHUS y 00YyYaIOIIMXCs HAYYHOTO MUPOBO33PEHHS, OCBOCHHS OOLEHAYYHBIX METOAOB IIO3HAHMS, a
TaKKe NPaKTUYECKOro NPUMEHEHUS HAyYHbIX 3HaHUH OCHOBaHO Ha MEXIIPEAMETHBIX CBA3SIX C IpeaMeTaMu 00JacTel ecTeCTBEHHbBIX, MaTEMaTHYECKUX
Y TYMaHUTApHBIX HAYK.
Ba3oBblii ypoBeHb.
OcHoBbI opranuyeckoil xumuu. IlosiBieHne U pa3BUTHE OPraHMYECKOM XMMUHM Kak Hayku. [Ipenmer opraHudyeckod XuUMuu. MecTo U 3HadeHUE
OpPraHUYECKON XMMHUM B CUCTEME €CTECTBEHHBIX HaYK.
XUMHYECKOE CTPOEHHE KaK MOPSJIOK COCIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO MX BaJeHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPHHU XHMHUYECKOTO
CTPOCHHS OpraHuueckux coenuHeHnii A.M.byTiepoBa. YTiiepo/Hblid CKeJIeT OpraHn4eckoil MoJieKybl. KpaTHOCTh XMMHUYECKOW CBSI3H. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT XMMHYECKOIO CTpPOeHHsI MoJeKysl. M3omepus u uzomepsl. [lonsTie o QpyHKUMOHANBHOH rpynme. [IpuHIMNIBI KiaccupuKau
opraHnyeckux coearHeHuil. Cucrematiuueckas MeXaAyHapoIHas HOMEHKIIATypa U NPUHIUIIEI 00pa30BaHus HA3BaHUH OPraHNYECKUX COeTUHEHHH.
Aunkanbl. CTpoeHue MOJIEKY bl MeTaHa. [ oMosiornyeckuii psig ankanoB. ['omosnoru. Homenkiatypa. M3omepust yriiepogHoro ckesiera. 3aKkOHOMEPHOCTH
M3MEHeHHs (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MPUMEpPE METaHa M ATAaHA): PEaKIMU 3aMeleHHs (TaJIOreHUPOBAHKE), NETUAPUPOBAHHUS
KaK CIIOCOOBI MOJYyYeHHs BaKHEHWIINX COEAMHEHUWH B OPraHMYECKOM CHHTe3e. ] 'opeHHe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TEIUIa B
IIPOMBILUIEHHOCTH U ObITY. HaxoskaeHue B npupoze 1 puMeHeHue ankaHoB. [loHsaTHe 0 nuKiIoaIKaHax.
Aunkenbl. CTpoeHHe MOJIEKYITbI dTHIIeHa. [ oMonornveckuii psj ankeHoB. Homenkiatypa. MI3oMepus yriaepoIHOro CKelieTa U MoJI0KEHHs KPaTHOM CBSI3U
B MoJeKyle. XHUMHUYECKHE CBOWCTBa (Ha NpUMepe OTWIEHA): peakUuH IpHUCOeqUHEHHs (TaJlOTeHHPOBAaHUE, THUAPUPOBAaHHE, TUApATalus,
THIPOTaJIOTeHUPOBAHNE) KaK CIOCO0 MONydeHus] (GYHKIMOHAIBHBIX MPOU3BOJHBIX YIIIEBOAOPOIOB, ropenus. Ilonnmepusanus sTuineHa Kak OCHOBHOE
HalpaBJIeHUE €ro UCIONb30BaHus. [10IMITHIIeH KaK KPYTHOTOHHAXKHBIA IPOAYKT XMMHUYECKOT0 TPOM3BOACTBA. [[puMeHeHne sTuieHa.




Ankanuensl v kaydyku. [ToHsTHE 00 allkagueHax Kak YriieBOJIOpOJax ¢ ABYMs ABOMHBIMHU CBs3siMH. [lonmmepusanus quBuHMIA (OyraaueHa-1,3) kak
croco0 TMoJy4eHHs: CHHTETUYECKOTO Kaydyyka. HaTypanbHbI U CHHTETHYECKUN Kayuyku. BynkaHuzanus kayuyka. Pesuna. [IpuMmeHeHue kaydyka u
PE3HHBL

Ankunsl. CTpoeHHEe MOJIEKYTIBI alleTiiieHa. ['omonorudeckuil psig ankuaoB. Homenknatypa. M3oMepust yriepogHOro ckeiera U MOJIOKEeHHsI KpaTHOM
CBSI3U B MOJIEKyJle. XUMHUYECKHE CBOMCTBa (Ha IpHUMepe aleTHJICHA): peakUWd NPHCOSTUHEHHs (TaloTeHHpOBaHUE, THIPHUPOBAHUE, THIpaTanus,
THAPOTAJIOTEHUPOBAaHNE) KaK CIOCcO0 TONydeHUs MOJIMMEPOB M JAPYTUX TIOJNE3HBIX TNPOAYKTOB. ['OpeHue ameTwieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOT'O IUIAMEHH JJIsl CBApKU U PE3KU MeTayuioB. [[puMeHeHre aneTuieHa.

Apesbl. beH3011 KaK MPEICTaBUTENb apOMATHUECKUX YIieBoopooB. CTpoeHHEe MOJICKYIbl OeH30y1a. XUMUYECKUE CBOMCTBA: pEaKUM 3aMEIlCHHUS
(rajloreHupoBaHUe) KaK CHoco0 TMOJYYCHHS XUMHUECKHUX CPEICTB 3alUThl PACTCHUH, NPUCOCAMHEHUS (TUAPUPOBAHHE) KaK JO0Ka3aTebCTBO
HETpenenbHOro Xapakrepa Oensona. Peakiust ropenus. [Ipumenenue 6en3ona.

Couprel. Knaccudukanys, HOMEHKIAaTypa, W30MEpUsi CHHPTOB. MeETaHON M JTaHON KaK MPEACTABHTENN MPEAETbHBIX OZHOATOMHBIX CIHPTOB.
Xumuyeckue CBOHCTBa (Ha MpUMEpe METaHOJIa M TAHOJIA): B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBIECHHS HAJTHUIHS THIPOKCOTPYIIIEL, PEeaKIys
C TAJIOTEHOBOAOPOJAMHU KaK CIoco0 MONydeHHUs] pacTBOPHTENEH, AeruapaTanusi Kak CHoco0 MOJMydeHHs JdTWieHa. Peakuus TOpeHus: COHPTHI Kak
TorMBo. [IpuMeHenne MeTanoma u dTaHona. Gu3nonornueckoe ASHCTBUE METaHOJIA M ATAHOJIA HA OPTaHW3M YeJIOBeKa. DTUICHTIUKONb U TIHIEPHH
KaK MPEJCTaBUTENN MPEAETbHBIX MHOTOATOMHBIX CIUPTOB. KadecTBeHHast peaklysi Ha MHOTOATOMHBIE CIIUPTHI M €€ IPUMEHEHHE [Tl PacliO3HABAHUS
TJIUIEPHHA B COCTaBE KOCMETHUECKHX cpencTB. [IpakTuueckoe MpruMeHeHHe dTUIICHTIINKOIS U TIHLEPUHA.

®enon. CtpoeHune MoJeKyinbl QeHosia. B3aumMHOe BIMSHHE aTOMOB B MoJieKysie (eHosna. XUMHUYECKHE CBOWCTBA: B3aMMOCHCTBHUE C HATPHEM,
THJIPOKCUIOM HaTpus, OpomMoMm. [IpumeHenne deHona.

Anpnerunpl. Metanane ((opManbIeri) W dTaHaub (aUeTanblerHl) KaK NpeACTaBUTEeNH MPEAETIbHBIX anblerunoB. KauecTBEHHBIE peakIMu Ha
KapOOHHIIbHYIO IpyMITy (peakius «cepeOpssHOro 3epKajay, B3aumoeictue ¢ ruapokcuaom meau (1) u ux npumeHenune s 0OHapyKEHUS MPEICTbHBIX
aNbJETH/IOB B MPOMBIIUIEHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH anbaeruaoB. [Ipumenenne Gopmanbaernaa u aleTanbaerna.

KapOoHOBEIE KUCIIOTHI.

VYKCycHasi KHCIIOTa KaK MpPeACTaBUTENb MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHYECKHE CBOMCTBA (Ha MPUMEpe YKCYCHOM KUCIIOTHI):
peakuuu ¢ MeTallaMH, OCHOBHBIMH OKCHJIAMH, OCHOBaHHMSIMH W COJISIMH KaK TIOATBEPKICHHE CXOJCTBAa C HEOPTaHMYECKUMH KUCIOTamu. Peakums
sTepudUKAINN KaK croco0 MOTy4YeHHs CIIOKHBIX 3¢upoB. [[puMeHeHne yKCyCHOM KUCIOTHL. [IpeacTaBieHne 0 BBICIINX KapOOHOBBIX KUCIOTAX.
Crnoxable 3¢upbl ¥ KUpbl. CIIOXKHBIE d3PHUPHI KaK MPOTYKTHl B3aUMOIEHCTBHUS KapOOHOBBIX KHCJIOT CO CIUpTaMH. [IpuMeHeHne CI0XKHBIX d(HPOB B
MUILIEBON U Map(PrOMEpHON MPOMBIIUIEHHOCTH. JKHUPBI KaK CIOKHBIE 2(QUPbI TIHLEPUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTHTENbHBIE 1 )KUBOTHEIC
JKHPBI, UX COCTaB. Pacnio3HaBaHWe pacTUTENBHBIX )KUPOB HAa OCHOBAHUH X HEMPEAETBHOrO XapakTepa. [I[puMeHenue xupos. [ Mapou3 nim oMbUIeHHE
JKUPOB KaK CIIOCO0 NPOMBIIIIEHHOTO IMONYYEHHs COJNeH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA KaK COJHM BBICIIUX KapOOHOBBIX KHCIOT. Motomme
CBOMCTBa MbLIA.

YrneBoasl. Knaccudukanus yriesonos. HaxoxeHue yrieBonoB B mpupoe. I moko3a kak ansaerunociupt. bpoxxerne rmoko3sl. Caxaposa. 'mapomns
caxapo3bl. Kpaxmai u 1esmrono3a kak OHOJIOTHYeCKUe MOTUMEphl. XMMUYECKHe CBOMCTBA KpaxMalia M [eJUTION03bI (THIPOIH3, Ka9eCTBEHHAs PeaKIIHs
¢ OIOM Ha KpaxMal U ee IPUMEHeHUe 111 OOHApYKEeHUsI KpaxMaia B POAYKTax MuTaHus). [I[puMeHeHre 1 OHoornaeckast poiib YIIIeBOI0B.




[NonsTre 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPHMEpE alleTaTHOrO BOJIOKHA. MIeHTH(HKAILUS OpraHndecKnx coenHeHuil. ['eneTndeckas cBs3b MEXKIY
KJIacCaMU OPTaHMYECKUX cOoeqUHEHUHN. THUIIbI XUMUYECKUX peakuuil B OpraHM4eCKOH XUMHUH.

AMUHOKHCTOTH ¥ Oenku. COCTaB M HOMEHKJIAaTypa. AMUHOKHCIIOTH Kak aM(OTepHbIe oprannyeckrue coenunenus. [lentunnas cBsa3b. bruonoruueckoe
3HaUEHHE 0-aMHUHOKHCIOT. OOMacTd NpUMEHEeHHs aMUHOKHCIOT. benku kak mpuponubie 6uononumepsl. CocTaB U cTpoeHHe OeNKoB. XUMHUYECKUE
cBoOiicTBa OENKOB: rHaponn3, AeHarypanus. OOHapyxeHHe OCTKOB MPHU MOMOIIM Ka4yeCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpaiieHns OEIKOB MHUIIH B
opranusme. buosnoruueckue QyHKIHH OSIKOB.

Teoperuueckue ocHOBEI xuMuu. CtpoeHue Bemectsa. CoBpeMeHHast MOJENb

CoBpeMeHHass MOJENb CTPOCHHUS aToma. DJeKTpoHHas KoHpurypauus atoma. OCHOBHOE W BO3OY)KAEHHBIE COCTOSIHHSI aTOMOB. Knaccubuxanums
XUMHYECKHX DJIEMEHTOB (S-, p-, d-3memeHThl). OCOOCHHOCTH CTPOCHHSI SHEPreTUYECKHX YpoBHEH aromoB d-aynemeHTOB. [lepuommueckas cucrema
xumudecknx dnmemenToB J[.1. MenneneeBa. ®usndeckuit cmpich [lepuoanueckoro 3akona .M. Menneneesa. [Ipuannb! 1 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB 2JIEMEHTOB W MX COCAWHEHUU IO MepuojiaM M Tpynmam. DJIEeKTPOHHas MPUPOAa XUMHYECKOW CBS3H. DIEKTPOOTPULIATEIHHOCTh. Buis
XMMHYECKOH CBSI3M (KOBaJCHTHAs, HOHHAS, METAUTMYECKas, BOJOPOIHAs) U MEXaHU3MBI ee o0pa3zoBanus. Kpucramimyeckne u amopdHbIe BemecTsa.
THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJISKYJISIpHAsi, MOHHAs, METaJUTMUecKas). 3aBHCHUMOCTh (DM3MUYECKHX CBOWCTB BEIIECTBAa OT THIIA
KPHUCTAJUIMIECKON peIeTKH. [I[pHIiuHbI MHOT0OOpa3Hs BEIECTB.

Xumuyeckne peakiun. [ OMOreHHbIe B reTeporeHHble peakuni. CKOPOCTh peaklny, e 3aBHCUMOCTD OT Pa3IHYHbIX (PaKTOPOB: IPUPOIBI PEaruPYIOIIIX
BEIECTB, KOHLEHTPALH PEArnPYIOIINX BEIIECTB, TEMIEPATYPHI, IJIOMAAN PEAKIIHOHHONM TOBEPXHOCTH, HANWYHMS KaTaau3aTropa. Poib katain3aTopoB
B IPUPOJIE U MPOMBIIIIEHHOM Npon3BoacTBe. OOpaTUMOCTh peaknunii. XUMHUeCcKoe PaBHOBECHE U €T0 CMEIeHNE IO ACHCTBUEM Pa3INYHBIX (PaKTOPOB
(KOHIEHTpalMs PEeareHToB WM MPOIYKTOB pEaklHH, AaBJCHUE, TeMIeparypa) Uil CO3AaHHs ONTHMAIBHBIX YCIOBUH MPOTEKaHHS XUMHYECKUX
nporieccoB. Jlucnepcuelie cucrembl. [IoHATHE 0 Koyonaax (30iu, reyn). VIcTHHHBIE pacTBOpHL. Peakiu B pacTBopax anektposnutoB. PHpacTBopa kak
MOKa3aTeNb KUCIOTHOCTH cpebl. [ uaponu3 coneil. 3HaueHue ruApon3a B OHOIOTHIecKX 0OMEHHBIX mporeccax. OKUCIUTENFHO-BOCCTAHOBUTEIBHBIS
peakuuu B MPHPOAE, MPOU3BOJICTBEHHBIX IPOIECcCax M JKU3HENESITENEHOCTH OpraHu3MOB. OKHCIHTENEHO-BOCCTAHOBUTEIBHBIE CBOHCTBA IPOCTHIX
BEIIECTB —METAJUIOB TJIABHBIX M MOOOYHBIX MOATIPYNI (MeIb, JKENe30) U HEMETAIOB: BOAOpPOJA, KHUCIOPOAa, TAIOTEHOB, CEephl, a30Ta, (ocdopa,
yriepona, kpeMHus. Koppo3uss MeTamioB: BUIBI KOPPO3UH, CIOCOOBI 3alIWTHl METAUIOB OT KOPPO3UH. DJEKTPOJIU3 PAaCTBOPOB M PACILIABOB.
[MpumeHeHne >7EKTPONIN3a B TPOMBILILICHHOCTH.

Xumus 1 KH3Hb. Hay4dHbIe METOIBI TO3HAHUS B XUMUH. MIcTOUHUKN XuMudeckol nHpopmanuu. [Tonck nHpopManyu o Ha3BaHUSIM, UISHTH(PHUKATOPAM,
CTPYKTYpHBIM popMyrtaM. MonenmpoBaHue XUMUIECKUX MTPOIIECCOB U SIBIICHUN, XAMHYECKUI aHAIN3 U CHHTE3 KaK METO/IbI HAYYHOTO MTO3HAHUS. XUMUS
u 310poBbe. JIekapcTBa, pepMeHTHI, BATAMUHEI, TOPMOHBI, MHHEpaJIbHBIE BOJBL. [Ipo0iieMbl, CBS3aHHbIE C MPUMEHEHNEM JIEKAPCTBEHHBIX MPETapaToB.
Bpennble mpUBBIUKKA B (AaKTOPBI, pa3pylIAOINe 3J0pPOBhe (KypeHHe, YIoTpeOeHHe ajaKorosi, HapkoMaHus). PannonansHoe nuranue. [Tumeseie
nobaBku. OCHOBBI IUIIEBOW XMMUH. XUMHS B TOBCEIHEBHOM KU3HU. Motomue u yuctsmue cpeacrsa. Cpencrea 60pb0bI ¢ OBITOBBIMH HACEKOMBIMHU:
peTeIIeHThl, MHCEKTHIUABL. CpencTBa JIMYHOW THTHEHBI W KocMeTHKH. [IpaBmia Oe3omacHOM pa®oThl ¢ €OKMMH, TOPIOYAMH H TOKCHIHBIMH
BEI[ECTBAMH, CPEJICTBAMH OBITOBOM XMMHH. XUMHUS U CETbCKOE XO034HCTBO. MUHEpalIbHbIE H OpraHndeckue ynooperus. CpencTBa 3auThl pacTeHHUH.
Xumus u sHepreTuka. [IprpoaHble HICTOYHUKH YTIIEBOZOPOAOB. [IpupoaHEIil 1 MOy THEII HeTAHON ra3sl, MX COCTaB U HCTOMb30BaHue. CocTaB HeTH
un mepepaborka. Hedrenpomykter. OxraHoBoe umcno OeHsmHa. OxpaHa OKpyXaloIied cpenas! Hpu HedTenepepaboTke U TPAHCIIOPTUPOBKE




HeQTEenpoayKTOB. AJIbTepHATUBHBIC HCTOYHUKH YHEPIHU. XUMUS B cTpouTenbeTse. LlemenT. beton. [Ton0op onTHManbHBIX CTPOUTENBEHBIX MaTEPHAIOB
B NPAKTUYECKOW AEATETPHOCTH YeNOBeKa. XHUMHS U OKOJOTus. XHUMHUYECKOE 3arpsi3HEHHE OKpyKaromed cpeasl u ero mocieactus. OxpaHa
ruzpocdepsbl, TOYBbI, aTMOC(EpBI, GPIIOPHI U PayHbI OT XMMUYECKOTO 3aTrPSI3HCHHUS.

II1. TemaTu4veckoe IJIAHUPOBAHMUE, C YKA3AHUEM KOJIUIECTBA YaCOB 110 Kaxaoi Teme

TemaTuueckoe JIaHUPOBaHHUE

10 kaacc
Ne . Tema ypoxka KonunyectBo yacos
Pazgen 1. OcHOBBI opranuueckoil xumun 3 4
1 VYpoxk 1. IIpeamer opranmveckoii xuMuu. MecTo u 3Ha4eHNE OPTraHNYeCKON XumMuu B | 1

CHCTEME €CTECTBEHHBIX HayK. [1osiBIeHNE U pa3BUTHE OPTaHUIECKONH XUMHHU
kak Hayku. [Ipeamer opranndeckoit XuMuu. MecTo u 3Ha4eHHE
OpPTaHMYECKOW XHUMHUH B CUCTEME €CTECTBEHHBIX HAyK.

XUMHYECKOE CTPOSHHE KaK MOPSIOK COSAMHEHHUSI aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJICHTHOCTH.

2 VYpoxk 2. OCHOBHBIE TIOJIOKEHHUS TEOPHUHU XUMUYECKOTO CTPOSHHS OPraHHMYECKUX 1
coenuaeHuit A.M. BytnepoBa. OCHOBHBIE MTOJIOKEHUS TEOPUH XUMHUYECKOTO
CTPOCHUS OpraHU4ecKuX coequHeHuid A.M.byriepoBa. YriepoaHblii ckener
OpraHn4ecKoi MoJieKyJbl. KpaTHOCTh XMMHUYECKOH CBSI3U. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTI'O CTPOCHUS MOJIEKyIl. M3omepus u
U30MEPBL.

3 VYpoxk 3. IpuHIHIE! KIIaccH(UKAIK OPraHUIeCKUX coenuHeHui. [TonsaTne o 1
¢GyHKIMOHANBHOM Tpynie. CucTeMaTudecKast MeKIyHapO Has
HOMEHKJIaTypa ¥ MPUHLHUITEI 00pa30BaHUS HA3BAaHUN OPTaHUYECKUX
COEJIMHEHUH.

Pazgen 2. Tema 2 YrneBogopoibl U X NpUPOIHBIe UCTOUYHUKH 10 9
4 VYpox 1. Ankanpl. CTpoeHue MoJeKynbl MeTaHa. ['omonormueckuil psm aiakaHoB. | 1
T'omomormu. Howmenknatypa. Nzomepus YTIAEPOIHOTO CKeJeTa.
3aKOHOMEPHOCTH M3MEHEHHUs (PU3MYECKHX CBOMCTB. XMMHUYECKHE CBOHCTBA
(Ha TpuMepe MeTaHa M 3TaHa). peaKlMK 3aMmelleHus (TaJoreHUpOBaHHE),




ACTUAPUPOBAHHUSA KakK CITIOCOOBI NOJIy4YCHHUA BaXHEHUIIINX COCIAMHCHUN B
OpPraHu4eCKOM CHHTEC3EC. Haxoxnenue B IpUpoAac. TlonsTHE O IUKIIOANKAHAX.

Ypok 2.

HpI/IMCHEHI/Ie AJIKaHOB. FOp(’:HI/Ie MCTaHa KaK OOAWH U3 OCHOBHBIX HCTOYHUKOB
TCIUIa B TPOMBIIIJICHHOCTH U 6I>ITy.

Ypok 3.

Ankensl. CTpoeHHEe MOJIEKYIIBI 3TUIEHA. ['0MOIOrMYeCKUi P/l AJIKEHOB.
Homenknatypa. M3oMepus yriaepoaHoro ckenera v MOJI0KeHHUs KpaTHOM
CBSI3M BMOJIEKyJle. XMMHUYECKHE CBOIMCTBA (Ha MIPUMEpE STHIICHA): PEaKIIuH
IIPUCOEAUHEHNUS (TalOreHUPOBaHUE, THIPUPOBAHUE,

THApaTalys, THAPOTAIOTeHHPOBAHHE) KaK CIIOCO0 MOTydeHUS
(YHKIMOHATBHBIX TIPOM3BOIHBIX YTIICBOIOPOIOB, TOPEHHUSI.

VYpok 4.

Tlonumepuzanus stusnena. [lomumepusanus 3TUiIeHa KaK OCHOBHOE
HaIfpaBJeHHUE €r0 UCHOoNb30BaHus. [1oaMITHIIeH Kak KPYITHOTOHHAKHBIN
IIPOAYKT XUMHUYECKOT0 MIPOU3BOACTBA. IIpMeHeHne STHIICHA.

VYpok 5

AnKagmeHbl 1 KaydyKku. MoHAaTUe 06 ankagmeHax KaK yrneBoaopoaax C 4Byma
ABOMHbIMYK cBA3AMM. Monnmepm3sauma guemMHuna (bytagmeHa-1,3) Kak cnocob
NOAYYEHUA CUHTETUYECKOTO KaydyKa. HaTypanbHbI M CUHTETUHECKUIA KayUyKM.
BynkaHu3auma Kaydyka. Pe3nHa. lpumeHeHne KayyyKa u pesuHol.

Ypok 6.

Anxunpl. CTpoeHHE MOJIEKYIIbI alleTHUIIeHa. [ OMONOru4ecKuil psj| alKUHOB.
Homenknatypa. M3oMepus yriaepoaHoro cCKenera v MoJI0KeHHs KpaTHOH
CBSI3M B MOJIEKYJle. XMMIYEeCKUE CBOMCTBA (Ha IIPHMeEpE alleTUIICHA):
peaKLuy IPUCOEAUHEHNUS (TalOreHUPOBaHKE, TUAPUPOBaHME, TUAPATaLU,
THIPOTAIOTEHIPOBAHNE) KaK CIIOCO0 IOIyIeHHs TOTUMEPOB U IPYTUX
I0JIE3HBIX IPOAYKTOB.

10

Ypoxk 7.

T'openue anerunena. 'openue arneruieHa Kak ICTOYHUK
BBICOKOTEMITIEPATYPHOTO IJIAMEHH AJISl CBAPKU M PE3KH METAILIOB.
IIpumenenue aneTuneHa.

11

Ypok 8.

Apenbl. benson Apenbl. BeH3011 Kak MpeCTaBUTENh apOMAaTHIECKIX
yrieBogopoaoB. CTpoeHue MoeKybl OeH301a. XUMUUECKUE CBOMCTBA:
PeaKIuy 3aMeneHuUs

(raJIOTeHUPOBAHUE) KaK CIIOCO0 MOTYYEHHSI XUMUUECKUX CPEJICTB 3allUThI
pacTeHui, MPUCOSANHEHUS (THAPHUPOBAHKE) KaK JOKA3aTEIbCTBO




HETpeNeNIbHOTrO Xapakrepa OeH3ona. Peakius ropenust. [[pumeHenne
OcH3011a.

12

Ypox 9.

KauecTBeHHOE OmpesieNieHne yriaepoa, BOAOPOAA U XJIOPa B OPraHNIECKUX
BeniecTBax. [Ipakruyeckas padbora

13

Ypok 10.

IoBTOpenue n 0600IIeHNE TEMBL. Y TIIEBOIOPOIbI H UX TPHPOIHEIE
HCTOYHHUKH

Paszen 3. Kucnopozacoaepikaiine 1 a30TCODKEPIKAIIE OPraHMIeCKIe
COCJIMHEHUS ¥ UX MPUPOTHBIC HCTOYHUKU 16 4

14

Ypox 1.

Cruprtst 1 g Kinaccndukanms, HOMEHKIIaTypa, H30MepHs CIIIPTOB. MeTaHOoI
U 3TaHOJI KaK NPEJCTaBUTENHN IPEIEIIbHBIX OJJHOATOMHBIX CIIUPTOB.
Xumuueckne

CBOICTBa (Ha IIPUMEPE METAHOJA U 3TAHOJIA): B3aUMOJCHCTBIE C HATPUEM
KaK CITI0CO0 YCTAHOBJICHUS HAJMYNS THIPOKCOTPYIIIIBI, PEaKIUs C
TaJJOTeHOBOJIOPOaMH KaK CIIOCO0 ITOJydIeHHUS PAaCTBOPHUTENEH,
JerupaTanus Kak cocod noaydeHus 3TuieHa. Peakius ropeHus: ClupThl
KaK TOIUIUBO.

IIpumenenue MeraHosia U 3TaHona. OU3HOIOTHYECKOE ACHCTBUE METaHOIA U
9TaHOJIa HA OPTaHU3M YeJIOBEKa.

15

VYpoxk 2.

DTUIICHIIIMKOIb U TIMLEPHH KaK MPEeJCTABUTEIH MPeIeIbHbIX
MHOTI'0aTOMHBIX CIIUPTOB. DTHUIICHIINKOJIb U TJIMIEPHH KaK IPeCTABUTEIN
HpeenbHbIX MHOIOATOMHBIX CITUPTOB. KadecTBeHHas peakiys Ha
MHOI'0aTOMHbIE CIIMPTHI U €€ IPUMEHEHHUE JUTsl PACTIO3HABAHUSI TIIHLIEPHHA B
COoCTaBe KOCMETHUYECKHX CPeACTB. [IpakTudeckoe MpuMeHeHHe
STUJICHIJIMKOJISL ¥ [JIMIEPHHA.

16

Ypok 3.

®enon. Ctpoenne Monekyisl GpeHosna. BzauMHoe BIUsiHHE aTOMOB B
MoJiekyie peHnosna. XuMu4eckrue CBOMCTBA: B3aMMO/ICHCTBHE C HATPHEM,
TUAPOKCHUIOM Hatpusi, Opomom. [Tpumenenue dpeHoma.

17

Ypok 4.

Anpaerunsl. MetaHanb (popMabIeruI) U dTaHAb (AIleTaTbACTH) KaK
TIPENICTABUTENH MIPEENIbHBIX abAeru0B. KauecTBeHHbIE peakiiuy Ha
KapOOHWILHYIO TPYIITY (pEaKIus «CcepeOpsTHOTO 3epKaliay, B3anMOACHCTBHE
¢ runpokcugoM Meau (1) u ux npruMeHeHne U1k OOHAPYKEHUS MPEJeITbHBIX




QJIbJETUJIOB B IPOMBIIUIEHHBIX CTOYHBIX BOAAX. TOKCHUYHOCTh aIbJETUIOB.
[pumeneHne gopmanbaernia 1 areraibIerHa.

18

Ypok 5.

Kap6onossie kucinoTsl. KapOoHOBEIE KHCIOTHL. YKCYCHAsI KHCIIOTa Kak
IIPEICTaBUTEIb MPEISITbHBIX OJJHOOCHOBHBIX KaPOOHOBBIX KHCIIOT.
XIMHIUecKkue CBOMCTBA (Ha IpuMepe

YKCYCHOM KHCIIOTHI): PEaKIH! C METAIaMH, OCHOBHBIMHU OKCHIAMH,
OCHOBaHMSMHU U COJISIMH KaK IIOATBEPKIEHHUE CXOACTBA C HEOPraHUIECKUMHU
kucnoramu. IlpuMeHeHne yKCYCHOM KUCIOTBL.

19

Ypok 6.

CnoxHsle 3¢upsl. Peakius sTepruKanmy Kak criocod MOTyIeHHs CIIOKHBIX
a¢upos.. [Ipencrasnenue o BeICIINX KapOOHOBBIX KHUCIOTAX.

Cnoxusle 3¢ups! U KHUpbL. CIoXKHBIE A3QUPBI KaK TPOTYKTHI
B3aNMOJIEHCTBHUS KapOOHOBBIX KHCIOT CO cUpTaMu. IIpruMeHeHne CIIOKHBIX
3(HPOB B MUIIEBOH 1 Nap(IOMEPHOH TPOMBIILIEHHOCTH.

20

Ypox 7.

XKupsl. Mbina. XKupbl kak ci0xHbIe 3(OUPHI TITHLIEPUHA W BBICIIUX
KapOOHOBBIX KHCIOT. PacTUTENbHBIE U )KUBOTHBIE XKUPBI, UX COCTaB.
PacrniozHaBanue pacTUTENBHBIX JKUPOB HA OCHOBAHHH MX HENPEAEIEHOTO
xapaktepa. [Ipumenenue xupoB. [ MAPOIN3 WK OMBUICHHE KUPOB KaK
CIoco0 NPOMBIIIICHHOTO MOJIYYEeHHUS! COJIeH BBICIINX KapOOHOBBIX KUCIIOT.
MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MOMOIIIE CBOMCTBA MbLIA.

21

Ypok 8.

VYrneBoxsl. YrineBonsl. Knaccuduxanus yriaesonos. Haxoxnenne
YIIICBOIOB B Ipupoe. [roKo3a Kak anbaerunocuupt. bposkeHue TIFoKO036I.
Caxapo3a.

I'mapoius caxapossl.

22

Ypox 9.

Kpaxman.llemmonosa. Kpaxman u emmono3a Kak OnoIorHIecKie
monuMephl. XUMHUYECKHE CBOMCTBA KpaxMaia H IEeJIII0I036! (THAPOIIH3,
Ka4yeCTBEHHAsl peaklys ¢ HO10M Ha KpaxMall U €€ IPUMEHEHHUE AT
oOHapyXeHHs KpaxMaJna B IPOAyKTax MUTaHus). [IpuMmeHeHNe n
Onoormueckas poib yriIeBo0B. Vnentndukanus opraHnueckux
coenuHeHUN. ['eHeTHYeCKas CBsI3b MEXIY KJIACCAMHU OPraHUYECKUX
COEJTMHEHUH.

23

Ypok 10.

T'enetnueckast cBsI3b MeX Ay KJacCaMH OPraHUYECKUX COeAMHEHUNA. Tumbl
XUMUYECKUX peakuui B OpraHM4ecKoi XUMHH.




24

VYpoxk 11.

AMUHBL. AMUHOKHUCIIOTEI ¥ O€NIKH. AMMHOKHUCIOTEI ¥ Oenku. CocTas 1
HOMEHKJIATypa. AMHHOKHCIIOTHI Kak aM(OTEpPHbIC OPraHUIECKUE
coequuenns. [lentuaHas cBs3b. BHoornyeckoe 3HaYeHNE 0.-aMUHOKHCIIOT.
OO6nacT NpUMEHEHUs AaMHUHOKHUCIIOT.

25

Ypox 12.

Benkn xak mpupoaHbIe OHOTONIMEpHI. bellku kak IpupoaHbIe
6nomnomumepsl. CocTaB U CTpoeHHE OeTKOB. XIMIYECKIE CBOMCTBA OEIIKOB!
ruaponus, aeHarypanus. OOHapy)eHue OSIKOB IPH ITOMOIIY Ka4eCTBEHHBIX
(UBETHBIX) PEaKITHI.

26

VYpok 13.

Buonormueckue Gpyakun 6enkos. [IpeBpamieHus 0eIKoB MHIIHN B
OpraHu3Me.

27

VYpok 14.

Pemenue 3agau

28

Ypok 15.

IoBTOpenue u 0606menne TeMsl "Kucnopoacoaepxaiue u
a30TCODKEepIKaIe OPraHWIECKHE COCANHEHHS U X IPUPOITHBIC
HWCTOYHHUKH"

29

VYpox 16.

O060061eHue 3Hanuit Mo Teme "Kuciopocoaepxaiiie 1 a30TCOIKepKaIIIe
OpPraHWYECKHE COCAMHEHUS M UX MPUPOTHBIC HCTOUHUKH"

Paznen 4. Tema Xumus 1 )xu3Hb. VICKyCTBEHHBIE U CHHTETHYECKUE
HOJIUMEpHI 44.

30

Ypok 1

VYpox 1. [lorsTHE 06 NCKYCCTBEHHBIX M CHHTETHYECKHUX MONNMEpax.
INonsTHE 00 UCKYCCTBEHHBIX M CHHTETHYECKHUX HOJIMMepax. Bonokna Ha
IIpUMEpE aleTaTHOrO BOJIOKHA.

31

Ypox 2.

VYpok 2. JlekapcTBa, GepMEHTbI, BATAMUHBI, TOPMOHBI, MUHEPAJILHBIC BOIBI.
JlexkapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoGiemsl, cBA3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX IIPEMapaToB.

32

VYpok 3

Vpok 3. Xumus 1 )ku3Hb XUMHS B IOBCEIHEBHOM XU3HU. Mororiue u
yucTape cpenacrsa. Cpencrsa 60pbObI ¢ OBITOBBIMA HACEKOMBIMHU:
peTeNIeHThl, MHCEKTUIIHUIBL.

CpencTBa JIMYHOM M'MTHEHBI M KOCMETHKHU. [IpaBuiia 6e3onacHoit paboThl ¢
€/IKUMH, TOPIOYMMH U TOKCUYHBIMHU BELIECTBAMH, CPEACTBAMU OBITOBOM
XUMHH. XUMUS B IOBCETHEBHOM JKU3HU. BpeHbIC MPUBBIYKH U (HaKTOPBHI,
paspylaronue 310poBbe (KypeHue, ynoTpeOIeHHue ajJKorois, HAPKOMaHUs).
PannonansHoe nuranue. Iumessie 1o6aBku. OCHOBBI MUIIEBON XUMUH.




IIpaBuiia Ge30macHO pabOThI ¢ SIKUMH, TOPIOYUMU M TOKCHIHBIMH
BELIECTBAMH, CPEJCTBAMH OBITOBOI XMMHUHU.

33 VYpoxk 4. VYpox 4. [ToTopenne u 0600IIeHNe 3HAHNIT IO TeMe: XIMUS U KHU3Hb. 1
VIckycCTBEHHBIE M CHHTETHUCCKUE MONINMEPEI
34 Ypok 5 Hrorosoe nosropenue 1

TemaTuueckoe JIaHUPOBaHHUE

11 kaace
Ne .t Tema ypoka Konuuectso uacos
Pasnen 1. Beenenue 1
1 Vpox 1. Baxnelimme xuMuueckue NOHITHsI. MeTobl MO3HAHUS B 1

XUMHUU.

Paznen 2. Ctpoenue atoma u Ilepuoandeckuil 3akoH 3u.

2 Vpox 1 OCHOBHBIE CBEJIEHUS O CTPOCHUU aTOMa 1
Mopenu ctpoenus aroma. Sapo u myknonsl. Hykmuasr n
n30ToMNbl. DNeKTpoH. [lyanusm anexkrpona. KBanToBbIE ynCIa.
AToMHast OpOHTATIb.

3 Ypok 2. OCOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0UEK aTOMOB 1
9JIEMEHTOB.

Pacnipenenenue 31eKTPOHOB 110 OPOUTAIISIM B COOTBETCTBHHU C
npuHuunoM Ilaynu u npasmiom XyHja. DIeKTpOHHAS
KoH(Urypaius aroma. BaneHTHsle anekTpoHbl. OCHOBHOE U
BO30YXK/IEHHBIE COCTOSTHUS AaTOMOB. DJIEKTPOHHAS
Kkyaccuukanys XuMUYEeCKUX JIEMEHTOB (s-, p-, d-
3JIEMEHTHI). DJIEKTPOHHBIE KOHPUTYpaLlUK aTOMOB
MePEeXOIHBIX HJIEMEHTOB.

4 Ypok 3 3aBUCHMOCTB CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUSI. 1
CoBpeMeHHas (popMyIHPOBKA NEPHOIHIESCKOTO 3aKOHA U




COBPEMEHHOE COCTOSIHHE NEPUOIUUECKON CHCTEMBI
xumuueckux anemenToB /.M. Menneneesa. [lepnoanueckue
CBOICTBa 3JIEMEHTOB (ATOMHBIC PaINYChl, SHEPTHS
MOHM3ALIMN) U 00pa30BaHHBIX UMM BEUIECTB.

Paznen 3. Crpoenue BemectBa 12 4.

5 Ypoxk 1. Xumuueckas cBa3b. IoHHas XMMUYecKasi CBA3b. 1
DneKTpooTpULaTeNbHOCTh. CTeNeHb OKUCICHUS U
BaJICHTHOCTh. [ MOpHIM3anus aTOMHBIX opOUTaNeH.

6 Ypok 2 KoBaneHTHas XxuMHuuecKas CBs3b ,e€ pa3HOBHIHOCTH U 1
MEXaHHU3MBI }06pa3013aﬂnﬂl. KoBanenrtHas cBsi3b, ee
Pa3sHOBUIHOCTH M MEXaHU3MBI 00pa3oBaHMs. XapaKTepPUCTUKU
KOBaJICHTHOH CBs13U. KOoMIUIEKCHBIE COEIMHEHUS.
[IpoctpancTBeHHOE cTpoeHue MoJeky. [lonspHocTh
MOJIEKYIL.

7 Ypok 3 Mertamndeckas XuMudeckas cBsA3b. Ennnas npupona 1
XMMHUYECKHX cBA3ed. BonoponHas xumuueckas CBs3b.
MekxMOoJIeKyIsIpHbIE B3aUMOJACHCTBHUSL.

8 VYpoxk 4 [Tonmmmeps! opraHudecKue ¥ HEOPraHUIeCKue 1

9 Ypok 5. I"azo00pa3Hoe cTpoeHue BemiecTBa. KauecTBeHHBIN 1 1
KOJINYECTBEHHBIHM COCTaB BEIIECTBA.

10 Ypoxk 6. IMpaxtuaeckas padota Nel. [Tomyuenue, codupanue u 1
pacno3HaBaHME ra3oB

11 Ypoxk 7. JKunkue BemiectBa. TBepable BelecTBa 1

12 VYpoxk 8. [Tonumeps! opraHudeckue U HEOPraHuIecKue 1

13 Ypok 9. JucnepcHble cucteMbl. VICTUHHBIE pacTBOPBI. 1

14 Ypok 10. Cocras BeniectBa. CmecH. 1

15 Ypok 11 Pacuersl, CBI3aHHBIX C OHSATHEM «10Js» Pemenne 3anau Ha | 1
olnpeeseHne BbIX0Ja IPOAYKTa Peakuu

16 Ypox 12. IToBropenue Tembl - CTpocHUE BEIIECTBA 1
Pazpgen 4. Xumnueckue peakuuu 7 4.

17 Vpox 1. Knaccudukanus XuMU4eCKUX peakiifii B OpraHu4eCKOl 1 1

Heopranuveckoi xumuu. Kiaccudukaimsi XUMHISCKUX
peakuuii B HEOPTaHUIECKOW U OPTraHNYECKON XUMHUU.

Ao6aBneHo npumeyanue ([LUAM1]):




3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIuil.
TerutoBele 3¢ ekt peaknwmii. TepMOXUMHUYECKHE YPABHECHHSL.

18

Vpok 2.

Peaknuu, naymue ¢ ©3MEeHEHHEM cocTaBa BellecTBa. Peakiuun
HMOHHOTO 0OMeHa B BOIHBIX pacTBopax. Cpema BOJHBIX
pPacTBOPOB: KHCIasd, HEUTpanbHas U 1ienodHas. CKopocTh
XMMHUUYECKHX peakuuil. CKoOpoCTb peakuy, €€ 3aBUCUMOCTb
OT pa3ni4HEIX (hakTopoB. OOPaTUMOCTH PEaKIHii.
Xumnueckoe paBHoBecHe. KoHcranTa paBHOBecusl.

19

VYpok 3.

OOpaTIMOCTh XUMHUYECKUX peakIuii. XUMHIEeCKOe
paBHOBECHE U CIIOCOOBI ero cMemeHus. CMemenne
paBHOBECHs OA AeicTBHEM pa3nuuHbBIX (akTopos. [TpuHIIm
Jle llarenbe

20

VYpok 4.

Pons Bonbl B xuMudeckoit peakuuu. PacTBopsl.
DneKTponuTHYecKas aucconuanus semectsa (3/1)
XuMHYECKHE PEaKkLuy B BOJHBIX PACTBOpaXx.
DIEeKTPONUTHYECKasl TUCCOLUAIINS.

21

Vpoxk 5.

I'mapoins opraHnYecknX ¥ HEOPTaHHYECKUX COSANHEHHH.
I'maposs opraHnYecknX ¥ HEOPTaHHYECKUX COCAMHEHHH.
3HaueHUE THAPOIH3a B OHOJIOTNIECKAX OOMEHHBIX
nporeccax. [IpuMeHeHne THAPOITI3a B TPOMBIIIICHHOCTH
(OMBUICHHH JKHPOB, TIOJYYCHHE THIAPONU3HOTO CITHPTA).

22

VYpok 6.

OKHUCITUTENEHO-BOCCTaHOBUTENBbHEIE peakunu (OBP).
OKHCAUTENBHO-BOCCTAHOBUTENbHBIE peakiu. Kopposus
METAJJIOB U €€ BUABI (XUMHYECKast v DIIEKTPOXUMHUUECKAs).
CrocoOBI 3aIUTHL OT KOPPO3HH. DIEKTPOIN3 PACTBOPOB H
pacmaBoB. [lpakTuyeckoe npuMeHEeHHE 3IEKTPOIIH3a.

23

Ypok 7

[ToBTOpenue u 06001IeHNE TeMbl | 4

Pasnen 5. BemecTBa 1 ux cBOMCTBa 84.

24

Vpoxk 1

Knaccudukanus HeopraHMYeCKUX COSAMHEHUI MeTasbl.
Crioco0bl MOTY4YeHUsI METAUIOB. XapaKTEePHbIC XUMUYECKHEC
CBOICTBa METAJIOB, HEMETAJJIOB M OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeTUHEHHH.




IMenounsle MeTaiibl. OOMIas XapaKTEPUCTUKA OATPYIIILL.
Du3nueckue U XUMUYECKUE CBOMCTBA JIUTHSL, HATPUS U KaJIUSL.
VX nonyueHue u NpUMEHEHUE, HAXOXKIEHUE B IIPUPOJIE.
OKcuibl ¥ NEpOKCUIbI HAaTpUs U Kanud. Enxue menouu, ux
CBOMCTBA, N0JydeHUe U npuMeHeHue. Coiu 1eI0YHbIX
METAaJLIOB.

Ienouno-3eMenbHbIE MeTaLIBL. OOLIas XapaKTepUCTUKA
noArpymnisl. du3nyeckue U XUMUUECKHE CBOMCTBA MarHus U
KaJbLIUs, UX TOJIy4YEHUE U IPUMEHEHUE, HAX0XK/CHUE B
npupoze. Cony KanbLus U MarHus, UX 3HaU€HHE B IIPUPOJIE U
JKHM3HU YEJIOBEKA.

25

Ypoxk 2

AJFOMUHMI, er0 pU3HIecKrue U XUMHYECKHE CBOWCTBA,
MOJTy4eHNe ¥ IPUMEHEHHE, HaX0XKICHHE B IIPHPOJIC.
AroMoCcHITAKaThHL. AM(POTEPHOCTh OKCHIA H THAPOKCHIA
amomuHus. Colli aTFOMHHUS.

IMepexonHble 31eMeHTH (cepedpo, Meab, IHK, XPOM, PTYTH,
Maprasell, JKele30), 0COOEHHOCTH CTPOSHHSI aTOMOB,
¢u3MUecKre U XUMHYECKHE CBOWCTBA, TIOyYSHUE U
npumeneHne. OKCUIBI U THIPOKCHIBI OTHX METAJIOB,
3aBHCHUMOCTb UX CBOWCTB OT CTEIICHH OKUCIICHHS JIEMEHTA.
O6mue criocoOb! nomy4deHus MeTauoB. [lorsaTre o
Metauryprud. CriaBsl (YepHBIe U IIBETHBIE). [IpOoM3BOICTBO
YyTYHa W CTAJH.

26

Vpox 3.

Hemeramnbl. OKMCINTEIBHO-BOCCTAHOBUTEILHEIE CBOHCTBA
TUMUYHBIX HeMeTayu10B.0011as XapaKTepUCTHKA raJIOTEHOB.
Bomopon. [Tonoxxenue Bogopona B Ilepuoamueckoit cucreme.
CoenuHeHHs BOIOPOa ¢ MeTalllaMu U HemeTauiamu. Bopa.
JKecTKoCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHUS.

lanorensl. O01as XapaKTePUCTUKA TIOATPYIIIBI TaTOTCHOB.
["anoreHoBOIOPOTHBIC KUCIIOTHI M UX COJIM — TaJIOTCHUJIBI.
Kucnopozn. ®uznueckre u XUMHYECKHUE CBOMCTBA, MOIYUYCHHE
Y IpUMEHEHHUE, HaX0XKIEHUE B IPUPOJIE. AJITIOTPOIIHSL.
OKCHIBI U TIEPOKCUIBI.




27

Ypok 4.

Cepa. Amnorponus cepbl. Duzndyeckue U XUMHUECKUE
CBOWCTBA Cepbl, e¢ MOJIyICHHEe U MPUMECHEHHE, HAXOXKICHHE B
npupoje. Cynbdunsl. Oxcun cepsl (IV), ero gpusuueckue u
XMMHYECKHE CBOICTBA, MONTyUeHHE U IpuMeHeHne. OKCHT
cepsl (VI), ero ¢pusznyeckre 1 XMMUYECKUE CBOMCTBA,
noay4eHue 1 mpuMeneHne. CepHUCTAsE KUCIOTA U CYIb(HTHL
CepHas KHCII0Ta, CBOMCTBA pa30aBICHHON 1
KOHLIEHTPUPOBAaHHOM cepHO kucioT. CepHast KMCI0Ta KakK
OKHCIIHTENh. CynbdaThl. KauecTBeHHbIC peakiiuu Ha Cynb(Ou -
, CyIb(UT- U cyab(aT-HOHBL.

28

VYpok 5.

A3zor. Pu3nyeckue U XUMHUECKUE CBOICTBA, MOIY4YEHUE U
MIpUMEHEeHHe, HaxoXKAeHue B npupojie. Hutpuasl. AMMuax,
ero pusnveckre U XMMUYECKHE CBOMCTBA, OTy4YEeHHE 1
npuMeHeHne. AMMHEadHas Boga. OOpa3oBaHne HOHA
amMmoHus. Col aMMOHUS, UX CBOMCTBA, OJIYYEHUE U
npuMeHeHne. KauecTBeHHas peakuys Ha HOH aMMOHHUSI.
Oxcun azota (II), ero ¢puzuyeckne 1 XUMHIECKHE CBOWCTBA,
nonydeHue u npuMernenne. Okcup aszora (IV), ero
¢du3MUecKre U XUMHYECKHE CBOWCTBA, TIOyYeHUE U
npumenenue. Oxcun azora (I11) u azoTucras xkuciora, okcum
azora (V) u a3oTHas kucinora. CBoiicTBa a30THOM KUCIIOTHI, €€
nojydeHue 1 npuMenenne. Hurpatel, ux gusndeckue u
XHUMHYECKHE CBOMCTBA, IPUMEHEHHE.

29

Vpox 6.

Kucnoter opranndeckue u Heopranndeckue.[IpomplnuieHHOE
MOJy4YeHHe XUMHYECKUX BEIECTB Ha IIPHUMEpE MPOU3BOJICTBA
cepHoit kucaoTel. Kiaccudukariysi HEOpraHU4eCKuX 1
opranundeckux coeaunennid. Oxcuasl. Kucnorsl. Xumuueckue
CBOMCTBa OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEAMHEHUM.
OcCHOBaHUS OpPraHUYECKHE H HEOPTaHUUECKHE

30

Vpox 8.

Comu. XuMHu4ecKkoe 3arpsi3HeHue OKpY>KaroIel Cpeibl U ero
TIOCTIEACTBUSL.




31

Ypok 9.

I'eneTnueckas cBs3b MEKIY KIaccaMu OPraHUYECKUX U
HEOpraHW4ecKux coequHeHui. KauecTBeHHbIE peakuuu Ha
HEOpraHWYecKHe BemecTBa ¥ HoHbL. Kitaccudukanms
OpraHUYecKUX coerHeHuil. CpaBHUTENbHAS XapaKTEPUCTUKA
CBOMCTB OPraHNYECKUX U HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUH 1 aM()OTEPHBIX COCTHHCHUH

32

VYpok 8.

IMpaxtuaeckas paboraNe3. Pemenne 3KxceprUMEHTATBHBIX
3aga4

Pasnen 6 Xumus B )KU3HN OOIIIECTBA..

33

Vpoxk 1.

XuUMUS B COBPEMEHHOM OOIIECTBE. XUMHUECKUE MPOLIECCHI B
JKMBBIX OpraHu3Max. buojgornyecku akTUBHbBIE BEIECTBA.
Xumus 1 310poBbe. [IpodraeMbl, CBI3aHHBIC C TPUMEHEHHUEM
JIEKapCTBEHHBIX MPENapaToB. XUMUS B IOBCEIHEBHOM KU3HU.
Moromue 1 yuctsue cpeactsa. [IpaBuna 6e3omacHon
paboTsl co cpencTBamMu ObITOBON XUMUH. OOIIHE TIPUHITUITBI
XUMHUYECKOU TeXHOJOTuH. [IpupoaHbie HCTOUHUKH
xuMudeckux BemiecTB. [lomumepsl. [lnacTmaccsl, BolOKHa,
kayuyku. HoBble BemiecTBa 1 MaTepualibl B TEXHHUKE.
XuMHuueckoe 3arpsi3HEHUE OKPYKaIoIel Cpellbl U €ro
nocnenctBus. [IpoGiieMbl 6€30MaCHOTO MCITOJIL30BAHHS
BEILECTB U XUMUYECKUX PEAKLIUA B COBPEMEHHOM >KM3HU.
TokcuuHBIE, TOPIOYHE U B3PHIBOOIIACHBIE BELIECTRA.
Hcrounnku xuMuueckoil nHpopMauu: yueOHble, HayYHbIE U
Hay4HO-TIONYJISIPHBIE U31aHHS, KOMIBIOTEPHBIE 0a3bl
JTaHHBIX, pecypchl MHTepHeTa




10 kaacc

TemaTnueckoe IVIAHUPOBAaHHE

Pasnen

Conepxanue

Konnuectso
JacoB

IIpaxkTuueckue
paboThI

KonuuectBo
KOHTPOJIbHBIX
pabot

OCHOBBI OpPraHUYECKON XUMUHU

TlosiBnenue W pa3BUTHE OPraHUYECKOM XUMHHM KaK HayKH.
Ilpeamer oprannyeckoil xumuu. MecTo U 3HadYeHHE
OPTraHMYEeCKOM XMMHUH B CUCTEME

€CTECTBEHHBIX HayK. XHUMHYECKOEe CTPOCHHE KaK IOPSIOK
COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH.
OCHOBHBIE TOJOXXEHHS TEOPUH XHUMUYECKOTO CTPOCHHUS
opraHuveckux coenuHeHuii A.M. Byrieposa. YriaepoaHbiid
CKEJIeT OpraHuyeckod monexynbl. KpaTHOCTh XuUMHYecKoU
CBSI3U. 3aBHCHUMOCTb CBOWCTB BELIECTB OT XHMHYECKOTO
cTpoeHus: MoJekyn. HM3omepus u wuzomepnl. llonsatue o
¢yHKIMOHANBHOM — rpymme. [IpuHIUNBI  KiiaccuuKanyuu
OpPraHUYECKHUX COEIMHEHUI. Cucremaruyeckas
MEXIYHapoAHAs HOMEHKJIATypa M TNPHHLUI 00pa3oBaHHA
Ha3BaHUUN OPraHUYECKUX COCAMHEHUM.

YTeBoopoibl U UX HPUPOIHBIC
HCTOYHUKHU

Aukanbl. CTpoeHHE MOJICKYJIBI MeTaHa. | OMONOrHYecKui psij
anmkaHoB. ["'omonorn. Homenknarypa. Vi3omepus yriepoxHoro
ckeleTa. 3aKOHOMEPHOCTH

N3MCHECHUS (DM3NYECKUX CBOMCTB. XMMHYECKHE CBOICTBa (Ha
mpuMepe  MeTaHa W 3TaHa): peakuuh  3aMelieHHs
(ramoreHnpoBaHMe),  ACTUAPHPOBAHHS  KaK  CIOCOOBI
HOJNyYCHHs] BAKHCHIIMX COCIMHEHHMH B OPraHUYCCKOM

10




cuHTe3e. ['opeHue MeTaHa Kak OJJMH U3 OCHOBHBIX HCTOUHUKOB
TeIJIa B IPOMBIIIJIEHHOCTH U ObITy. Haxoxxaenue B npupoze u
IIpUMeHeHHE alkaHoB. [IoHATHE O LIMKIIOAJIKaHAX.

Ankensl. CTpoeHNe MOJIEKYIIbI 3THIIEHA. [ oMoorudeckuii psij
ankeHoB. Homenknatypa. M3omMepus yriepoJHOro ckeynera u
MIOJIOXKEHUSI KpPaTHOM CBA3M  BMoJekyne. XHMHUYECKHE
CBOMCTBa (Ha IpHUMeEpe ATUIIEHA): PEaKLUUM NPUCOCAUHEHUS
(raoreHupoBaHue, THAPUPOBAHUE, THIpaTaLIU,
THJPOrajloreHUPOBAHUE) Kak C1oco6 HOJY4EHUs
(YHKIIMOHAJIBHBIX TPOU3BOAHBIX YITIEBOJOPOOB, T'OPEHMS.
[Tonumepuzanus 3TUIEHA KaK OCHOBHOE HAlpaBIEHUE €ro
ucnons3oBanus. IloaudTuiaeH Kak — KPYMHOTOHHAXHBIH
IPOJYKT XUMUYECKOr0 IPOU3BOJCTBA. [IpuMeHeHue sTuiieHa.
Anxaguensl M Kayuykd. llonsatue o0 ankajgueHax Kak
YIJIEBOJOPOAAX C ABYMsI IBOMHBIMU CBA3sIMU. [Tomumepuzarus
JUBHHUIIA

(byraguena-1,3) kak cnoco0 MOJyYEeHHS CHUHTETHYECKOTO
Kaydyyka. HaTypanpHblii W CHHTETHMYECKHMH  KaydyKH.
Bynkanuzauus kayuayka. Pe3una. Ilpumenenune
KaydyKa U Pe3UHBIL.

Anxunbl. CTpoeHHE MOJIEKYJIbI alleThiIeHa. [ oMoIoruuecKuit
pan ankuHoB. Homenknatypa. WM3omepus yriepoaHoro
CKelleTa M TIOJIOXKEHUS KpaTHOM CBSI3M B MOJIEKYIIe.
XuMU4ecKkrne CBOWCTBa (HA NpUMeEpE AaleTHUIICHA): PEeaKIHH
MPUCOEIUHEHUS (raoreHupoBaHue,
THIPUPOBAHUE, TMAPATALMSL, THAPOraJoreHUPOBaHHE) Kak
Croco® TONydeHUs TOJMMEPOB U JOPYIHX  IOJE3HBIX
IPOJYKTOB. lopenue  amermneHa  Kak ~ MCTOYHHK
BBICOKOTEMIIEPATYpHOTO IJIAMEHHM JUIl CBapkd U PE3KU
MmeTtaioB. [IpuMeHeHue aneTuieHa.

Apenbl. beH301 Kak IpEeACTaBUTENb apOMaTHYECKUX
yrieBogopoaoB. CTpoeHne MOJIeKy bl OeH305a. XUMUYECKHe
CBOMCTBA: peaklyy 3aMeIleHHs




(raJIorTeHUPOBAHUE) KaK CIOCOO IOJIyYEHUS XUMHUYECKHX
CPEJICTB 3aIllUThl PACTEHUH, IPUCOETUHEHUS (THIPUPOBAHUE)
Kak JO0Ka3aTelIbCTBO HEMPEAENBbHOIO XapakTepa OeH3omna.
Peaxnus ropenust. [Ipumenenue 6eH3ona.

Kucnopoaconepxammue u
a30TCOKEpIKaIue
OpraHUYeCcKHe COCTUHEHUS U UX
MIPUPOJHBIE WCTOYHUKH

Couptel.  Knaccmbmkamus, HOMEHKIATypa, H30MepHs
CIUPTOB. METaHOI M 3TAaHOJ KaK MPeCTaBUTENH TIPeIeTbHBIX
OTHOATOMHBIX CIIUPTOB. XHUMHUIECKHE

CBOICTBA (Ha IpHMepe METaHOJIa ¥ 9TAaHOJA): B3aHMOIEHCTBHE
C HaTpHeM Kak CHOCO0  YCTaHOBIEHHS  HaIH4Hs
THAPOKCOTPYIINEI, PEAaKIUs C TaJIOTeHOBOIOPONAMH Kak
CII0cO0 TIOITy9eHNs PaCTBOPUTENEH, NeruapaTanis Kak cocoo
MTONTYYEHUsI ATWIeHA. Peakius ropeHust: CHUPTHI KaK TOTUTHRBO.
IIpumenenne MeraHona U 3TaHOdAa. DU3HOIOIHYECKOE
JeficTBe MeTaHONa M JTaHOJIAa Ha OPTaHW3M YeJIOBEKa.
OTHIEHTIIUKOIb U TIIUIEPHH KaK MPECTaBUTENN PeIeTbHBIX
MHOTOaTOMHBIX ~ CITUPTOB. KadecTBeHHass peaknusi Ha
MHOTOaTOMHBIE CIIHPTHI U €€ MIPUMEHEHHE JUTS pacTIO3HABaHHS
TIIHIEPIHA B COCTaBe KOCMETHYECKnX cpencTs. [IpakTnaeckoe
MIPUMEHEHHE YTUIICHTIINKOIS U TIIHIEPUHA.

@enon. CrpoeHne Moiekynsl (eHona. B3ammuoe BimsHHE
aTOMOB B MoJekyne (¢eHoma. XHWMHYEeCKHe CBOMCTBa:
B3aMOJICHCTBHUE C HATPHUEM,

THAPOKCHIOM HaTpust, Opomom. IIpumenenne peromna.
Anpaerunsl.  Merananp  (popManpierua) W OTaHAIb
(ametanpaerun) Kak MpeCTaBUTENHN MPEICTbHBIX AIbICTHIIOB.
KadecTBeHHBIE peakny Ha

KapOOHMIIBHYIO TPYHITy (peakmus «CepeOpsHOrO 3epKaiay,
B3aumozelicTeue ¢ ruapokcunom Menu (II) n ux mpumeneHue
IUTSL OOHAPYIKEHUS TPEIETBHBIX

QIBJETH/IOB B MPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH
anpaeruoB. [IpuMeHeHre GopMalbaeruia 1 aleTanbIerHa.
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Kap6oHOoBEIE KUCTIOTEL. YKCYCHAsl KHCIIOTA KaK IPE/ICTaBUTEIb
IIpeaeabHbIX OJIHOOCHOBHBIX KapOOHOBEIX KHUCJIOT.
XuMu4eckre cBOMCTBa (Ha mpuMepe

YKCYCHOM KHCJOTBI): peaklUuu ¢ MeTaslaMH, OCHOBHBIMH
OKCHJaMH, OCHOBaHMSMHM U COSIMU KaK HOATBEPXKJCHUE
CXOJICTBA C HEOPIaHUYECKUMU KUCIOTaMHU.

Peaknust sTepudukanmy Kak croco0 IOTYYeHUs CIOXKHBIX
s¢upos. [IpumeHeHne yKCycHOH KUCHOTHL [IpencTraBnenne o
BBICHIMX KapOOHOBBIX KHCIIOTaX.

Crnoxxuble 3Qupbl 1 KUpbl. CloXxHBIE 3QUPbI KaK TPOLYKTHI
B3aUMOJEHCTBUSL  KapOOHOBBIX  KHCIOT CO  CIHUPTaMH.
[IprmeHeHue CI0KHBIX

3¢upoB B MNUINEBOH U NapPIOMEPHONH MPOMBIIIICHHOCTH.
Kupbl kak cioxHble S(QUPHl  TIUIEPUHA W BBICIINX
KapOOHOBBIX KHCJIOT. PacTUTENIbHBIC U JKUBOTHBIC YKUPBI, X
cocTaB. PacriozHaBaHue pacTUTENbHBIX KUPOB HA OCHOBaHUU
UX HeNpeleNbHOro  Xxapakrepa. [IpuMeHeHHE  KHUPOB.
l'uoponu3  WiaM  OMBUIEHME  JKHPOB  Kak  CIOCOO
IPOMBILIJICHHOTO IIOJNyYeHMs COJeH BBICHIMX KapOOHOBBIX
KHUCIIOT.

Mpbi1d Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Motoliue
CBOWCTBA MbUIA.

Yrnesonel.  Knaccudukauuss — yriesomoB.  Haxoxnenue
yIJIEBOJOB B Ipupone. [Uoko3a Kak —ailbAeTrHIOCHHPT.
Bpoxenne riaroko3bl. Caxaposa.

T'mpaponus  caxapospl. Kpaxman w©  nmemmono3a  Kak
OHMOJIOrMYECKHE MOJIMMEPBL. XUMHUECKUE CBOMCTBA Kpaxmalia
U 1IeJUTI0JI03b! (THAPONIN3, KaUeCTBEHHAs peakLus ¢ o1oM Ha
KpaxMmal M ee IpUMeHeHHe Uil OOHapy)XeHHs Kpaxmaia B
npoaykTax nurtaHus). [IpuMeHeHue u OuoOJIOTMYECKas POJIb
YTJIEBOOB. Wnentnukanus opraHu4ecKux coOeTMHEHHH.
I'enernyeckast cBs3b MEXIYy KilaccaMd OPraHMYECKUX
COEIMHEHHUH.




Tunel XUuMUYECKUX peakuuii B OpraHn4ecKol XUMHH.
AmuHokucnorel u  Oenku. CocTraB M HOMEHKIATYpa.
AMUHOKHCIIOTHI KaK aM()OTEepHbIE OPTraHUYECKHE COSAUHEHUSI.
IlenTunHas cBs3b. bronoruyeckoe 3Ha4eHUE 0-AMHUHOKHUCIIOT.
OO6nacTy MpUMEHEHHsI aMUHOKHCIIOT. belkn Kak npupoiHbie
ouonommepsl. CoctaB M CTpoeHHE OelKOB. XHUMHYECKHE
cBoiicTBa O€JKOB: Truapoiu3, naeHarypauus. OOHapyxkeHue
OCNKOB TpU TIOMOIIM KAueCTBEHHBIX (LIBETHBIX) PEAKIHA.
IIpeBpamienuss GenkoB nuInM B opranusme. buonornyeckue
(dyHKIMY GEIKOB.

XUMUS U )KHU3HbB.
UckyccTBeHHBIE 1
CHUHTETHYECKHUE ITOJTMMEPHL.

[oHsiTHE 00 MCKYCCTBEHHBIX M CHHTETHYECKHX ITOJIMMEpaX.
Bonokna Ha npuMepe aneTaTHOro BOJIOKHA. JlekapcTBa,
(epMeHTB, BUTaMHHBI, TOPMOHBI, MHHEPAJIbHBIC BOJIBL
[IpoOnemsl, cBs3aHHBIE C TPHUMEHEHHEM JIEKApPCTBEHHBIX
mpemnaparoB. BpenHbie MPUBBIYKA U (PaKTOPHI, pa3pyIIaroIIie
3I0pOBbe (KypeHHe, YIOTpeOIeHHEe alKOToJIsl, HAPKOMAHH).
Pammonansaoe nuranume. IlumesBsie go06aBku. (OCHOBBI
MHUIIEBON XUMHH.

XuMUsg B TIOBCEIHEBHOM >KM3HH. MOIOIIHE W YHCTAIIUC
cpenctBa. CpenctBa OOpbOBI C OBITOBBIMH HACEKOMBIMHU:
penesIeHThl, THCEKTUIU/IbI.

CpenctBa JIMYHOM TWUTHEHBI M KocMeTHKH. [IpaBmia
0e3omacHON paboTHl ¢ €IKUMH, TOPIOYHNMH H TOKCHYHBIMHU
BEIIECTBAMH, CPEICTBAMHU OBITOBOH XUMHH.

Hroro
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TemaTuueckoe JIaHUPOBaHUE

11 kanace

Pasnen

Copepixanue

KoaunuectBo
JacoB

[IpakTuyeckue
paboThI

Konunuectro
KOHTPOJIbHBIX
pabot

1. Crpoenue

aTroma.

Iepuoauyeckuit 3axon u IICXD

.. Menneneena

Mopenn crpoeHust aroma. fapo u HywioHsl. Hykmunael u
n30TOMNbL. DneKTpoH. lyanus3m anekTpona. KBanToBble yncina.
AtomHass opOurtanb. PacnpeneneHue  SJIEKTPOHOB IO
OpOUTANIIM B COOTBETCTBHH ¢ NPHHIMIIOM [laynu u npaBriioM
XyHpa. DneKTpoHHas KOHGUrypanus aToma. BajeHTHbIE
951eKTpOHbl. OCHOBHOE U BO30Y>KAECHHbBIE COCTOSIHUS aTOMOB.
DneKTpoHHas KiacCUBUKALUSI XUMUUECKHUX JIEMEHTOB (s-, P-
, d- omemeHTHI). DJEKTPOHHbIE KOH(UIypalUu aTOMOB
MEPEXOIHBIX HJIEMEHTOB.

CoBpemMeHHass (QOpPMYJIMPOBKA IMEPUOJUUYECKOTO 3aKOHA U
COBPEMEHHOE  COCTOSIHME  IEPUOJIMYECKONl  CHCTeMbI
xumuueckux snemeHToB [[.M. Menneneesa. Ilepuoanueckue
cBOifcTBa  2/1€MEHTOB  (aTOMHBIE  PaJUYChl, SHEPrus
MOHM3AIMHU) 1 00pa30BaHHBIX UMHU BEIIECTB.

2. Crtpoenue
XuMuyeckas CBS3b.

BCHICCTBA.

KoBaneHnTHast cBs3p, €€ pa3HOBUAHOCTH M MEXaHH3MbI
oOpazoBaHus.  XapaKTEPUCTHKH  KOBAJICHTHOW  CBSI3H.
KommuiekcHble  coenuHeHHs.  DJNEKTPOOTPHIATENBHOCTD.
CreneHb OKHCIICHHS ¥ BAJICHTHOCTD. [ MOpHIM3anns aTOMHBIX
opbOutaneir.  [IpocTpaHCTBEHHOE  CTPOSHHE  MOJEKYIL
[Honsprocts Monekyn. MoHHas cBs3b. Metanmnuueckas CBs3b.
Bogmoponnast cBs3p. MexMolieKylsipHbIE B3aUMOJEHCTBUSI.
Enunas npuposa XMMHUYECKUX CBSI3EH.




3. XuMHUECKHE PEaKLIUU.

Knaccudukanust XMMHUECKUX peakUil B HEOPraHUYECKOH U
OpraHMYEeCKOM  XUMHUM. 3aKOHOMEPHOCTH  MPOTEKAHUS
XUMHYeCKMX peakuuil. TemoBble 3¢ (deKThl  peakuui.
Tepmoxumuueckue ypaBHeHHs. CKOpPOCTb peakLuy, ee
3aBHCUMOCTh OT pa3NU4HbIX (akTopoB. OOpaTHMOCTH
peaxnuii. Xumuyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.
CMmellleHUe  paBHOBECHsT MOJA  JEHCTBUEM  Pa3IMYHBIX
¢axropos. [Ipunrun Jle larense.

Xumuueckue peaxuu B BOJHBIX pacTBopax.
OnexkTposuTUyeckas — Aucconuanus. Peaknum  MOHHOrO
oOMeHa. [I'maponn3 OpraHMYecKMX U HEOPraHHYeCKHX
coeAMHEHUH. 3HaueHHe TUApPONIM3a B  OHOJIOTHYECKHX
oOMeHHBIX  mpoueccax. IlpumeHenuwe  rujponuza B
IPOMBIIUIEHHOCTH  (OMBUICHMH  XKHMPOB,  IOJIydeHUE
THJIPOJIM3HOTO CIIUAPTA).

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  Kopposus
METAJIOB U €€ BUIbl (XMMUYECKas U 3JIEKTPOXUMUYECKast).
CriocoObl 3alUTBl OT KOPPO3UU. DIIEKTPOJIHU3 PacTBOPOB U
paciuiaBos. [IpakTHiyeckoe NPUMEHEHUE IEKTPOIIU3a.
ITpaktuueckas pabora Ne2 — CKOPOCTb XUMUYECKON PEAKIMH.
XUMHUYECKOE paBHOBECHE.

[MpakTuueckas padora Ne3 — PerieHue 3KCIepUMEHTANBHBIX
3a1a4 1o teme « uxposnns»
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Xumuueckue peakyuu u
3AKOHOMEPHOCIU ux
NPOMEKAHUsL.

4. Knaccudukanms
HEOPTraHUYECKUX U

OpPraHuv4CCKux COGZII/IHGHPlﬁ.

Knaccudukarst HEOpPTraHUYeCKUX u OpraHUYEeCKHX
coequnenuii. Oxcuael. Kucmorel. OcHoBanusg. Coun.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
coequHeHnid. KadecTBeHHBIE peakuMd Ha HEOpPraHWYECKHe
BemectBa W WOHBL ~ Kiaccudukanus  OpraHUYecKHX
coequHeHuid. CpaBHUTENbHAs XapaKTEpUCTHKA CBOWCTB
OpraHWYEeCKHMX M HEOPraHMYeCKHMX KHUCIIOT, OCHOBaHUU U




aM(OTEepHBIX COCIWHEHWH. [ 'eHeTmdeckass CBA3b MEXIY
KJIacCaMy OPraHUYeCKUX U HEOPIaHUYECKUX COECIUHEHUH.
IIpaktuueckas pabGora Ne4 — CpaBHeHHE CBONCTB
OpPraHUYECKUX U HEOPraHUYECKUX COETUHEHUM.

5. MeTtajuibl 1 HEMETAJLIBL.

XapakTepHble XUMHUYECKHE CBOMCTBA METAILIOB, HEMETAILIOB
U OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COCTIMHCHUH.
Lenouynvie memannel. OOMmas XxapaKTepPUCTHUKA ITOATPYIIIEL.
dusngeckne ¥ XUMUUECKHAE CBOHCTBA JINTHUS, HATPHS U KIS
Vx momydeHHWe W TpHMEHEHHE, HAXOXICHHE B IIPUPOJIE.
OKcuabl U TEepOKCUABI HATpHUs W Kanusd. Enxwe menoun, ux
cBOifcTBa, monmydeHHe M npHMeHeHHe. CONM IMEeIOYHBIX
METaJUIOB.

Lenoyno-3emenvhvie memannvl. OOmas XapaKTepUCTHKA
noarpynmsl. @u3ndueckue U XUMHIYECKHe CBOHCTBA MarHus 1
KaJbIMs, WX TOIy4eHHEe W NPHMCHEHHE, HaxXOXIeHHe B
npupoze. Conu KanbIus ¥ MarHUS, UX 3HaYCHUE B IPUPOLE U
JKM3HU 9eJI0BEKa.

Antomunuii, ero ¢QusMHecKkme W XHMHUYECKHE CBOICTBA,
MONydeHHe W TpPUMEHEHHe, HaxOoXIEeHHe B IIPHPOJIE.
AmoMocHIuKaTel. AM(OTEPHOCTs OKCHIAA W THAPOKCHIA
amoMuHAA. COJH aJTFOMUHUS.

Ilepexoonvie anemenmut (cepedpo, Melb, IIUHK, XPOM, PTYTH,
Maprasel, Jkele30), OCOOCHHOCTH CTPOCHHUS aTOMOB,
¢m3ndyeckne W XHMHYECKHE CBOWCTBA, MONydYCHHE U
npuMeHeHHe. OKCHIBI W THIAPOKCHIBI 3THX METaJUIOB,
3aBICHMOCTH UX CBOHCTB OT CTEIIEHH OKHCIICHHS 3IeMEHTA.
Obwue cnocobvl nonyuenus memannog. IloHsTue o
Metannypruy. Crassl (4epHble U IBETHBIE). IIpou3BoacTBO
qyryHa ¥ CTaJIH.

Booopoo. Tlonoxenne Bogopona B [lepronudeckoit cucteme.
CoennHeHHS BOIOpOJa C MEeTaJUIaMH M HeMeTayutamd. Boma.
JXecTkocTh BOABI U cLIOCOOBI €€ YCTPAHEHHUS.
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T'anoeenvi. O0mas XapakTepUCTUKA MOAIPYIIBI TJIOTEHOB.
I"a;T0reHOBOIOPOIHEIC KUCIOTHI U X COJIM — TaOTCHHUIBL.
Kucnopoo. ®duzndeckre 1 XUMUYECKUE CBOMCTBA, TTOTyYCHHE
U TpUMEHEHHE, HAaXOXICHHE B MPUPOAE. AJUIOTPOITHSL
OKCHABI ¥ IEPOKCHIBL.

Cepa. Amnorponus cepbl. Du3MYECKHE W XHUMHYECKHE
CBOICTBA Cepbl, €€ MOJyYeHHE U IIPUMEHCHUE, HaX0XKICHUE B
npupozne. Cynsdunbsr. Oxenn cepsl (IV), ero ¢usnueckne n
XMMHYECKHE CBOMCTBa, IOJyYeHHE M HpuMeHeHHe. OKcun
ceppl (VI), ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA,
noy4YeHue u npuMeHeHne. CepHUCTast KUCIIOTa U CyIb(UTEHL.
CepHas KHCJIOTA, cBoiicTBa pa3baBieHHOI u
KOHLIEHTPUPOBAaHHONW cepHOM KucioT. CepHas KUCIOTa Kak
OKHCITUTEIB. Cynb(aTsl. KadecTBeHHBIC peaKIiy Ha CYIIb(QHI-
, CyIb(UT- U cynb(aT-HOHBL.

Azom. Puznueckue U XMMHUYECKHE CBOMCTBA, MOIYYEHHUE U
NpUMEHEHHE, HaXOKACHUEe B mpupone. Hurpumpl. AMMHaK,
ero (u3M4YecCKHe M XUMUYCCKHC CBOICTBA, IMONy4YCHHE WU
npumeHenue. AmmuayHas Boja. OOpa3zoBaHue HOHA
amMoHusa. Comu aMMOHHMS, WX CBOWCTBa, IOJYyYCHHE U
npuMeHenne. KauecTBeHHas peakuuss Ha HOH aMMOHMS.
Oxkcup azora (II), ero ¢pusnveckne 1 XUMHYECKUE CBOICTBA,
nonmyuyenne u npumeHenue. Oxcunp azora (IV), ero
¢usnueckue W XHMHYECKHE CBOMCTBA, IOJNy4yeHHE U
npumenenue. Okeup azora (1) u a3oTucTast KUCI0Ta, OKCH]
azota (V) u a3oTHas kucnora. CBoiicTBa a30THOM KUCIIOTHI, €€
NojaydyeHue M mnpuMeHeHue. HutpaTbl, ux ¢usnueckue U
XMMHYECKHE CBOICTBA, IPUMEHEHHE.

[MpakTuueckas padora NeS — PerieHne 3KCepUMEHTANBHBIX
3aj1a4 10 HEOPTaHUYECKON XUMUHU.

ITpaktiueckas pabota Ne6 — Pemienne 3kcrepuMEHTaIbHBIX
3a7a4 [0 OPraHNYEeCKON XMMHH.




ITpaktuueckas padora Ne7 — ITosrydeHue ra3oB 1 U3y4eHUE UX
CBOJWCTB.

6. XuMus B )KM3HH OOIIECTBA.

Xumuyeckre IpoLecchl B )KUBBIX OpraHu3Max. bruomornueckn
aKTHBHbIE BelIeCTBA. XHUMHS U 310pOoBbe. I[IpoOieMsr,
CBSI3aHHBIE C TMPHUMEHEHHEM JIeKaPCTBEHHBIX IIPEIapaToB.
XUMHA B NOBCEIHEBHOH XU3HHA. MOIOIIME W YHCTAIIME
cpencrBa. [IpaBuma Oe3omacHOi paboTHI cO cpencTBaMH
ObrroBoi  xmmmu.  OOmue  OPUHIWIBL  XUMHYECKOH
TexHoNoruu. [IpuposHbIe UCTOUHUKNA XUMHUYECKHUX BEIECTB.
Ionumepsl. IImactmaccsl, BOJIOKHA, Kayuykd. Hosble
BEIIECTBA U MaTepHaJbl B TEXHUKE. XMMHUYECKOE 3arpsi3HeHNHE
OKpyXaromed Ccpeabl W ero mocieAcTBHs. [IpoGiremMbl
0e30macHOTO  WCIIONb30BAHHS BEIIECTB W XHMHUYECKHX
peaxknuii B COBpPEMEHHOH >XM3HU. TOKCHYHBIEC, TOpIOYHE U
B3pPBIBOOMACHBIE  BelIeCTBA.  VICTOYHMKHM  XMUMHYECKOH
nHpOpMaMK: y4eOHbIe, HAayYHblE W HAyYHO-TIOMYISPHBIE
W3JIaHUs, KOMIIBIOTEpHBIE 0a3bl IaHHBIX, pecypchl MHTEepHEeTA.

HUTOT'O
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