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PaGouas mporpamma cocTaBieHa B COOTBETCTBUU C TpeboBaHusMU DenepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHapTa OCHOBHOTO
o0miero o0pazoBaHus, pa3paboTaHa Ha OCHOBE paboYeli MpPOrpaMMBbI 0 XUMUH ISl 001Ie00pa3oBaTeIbHBIX YUpExKIAeHUM 1o penakuueid [.E.
Pymsutuc, C.A. Ily3akoB MockBa «IIpocBemnienue»

OO6yueHue ocymiecTBisgeTcs npu nojaepxkke LlenTpa oOpa3oBaHHs €CTECTBEHHO-HAYYHOW HampaBiieHHOCTH « Touka pocTay, KOTOphIi co3aaH
JUIS Pa3BUTHUS y 00YYaIOIINXCS €CTECTBEHHO-HAYYHOM, MaTeMaTHIEeCKON, HMHPOPMAITMOHHON TpaMOTHOCTH, (POPMUPOBAHUS KPUTHIECKOTO U
KpPEaTUBHOTO MBITIJICHUS, COBEPIICHCTBOBAHMUS HABBIKOB €CTECTBEHHO-HAYYHOUW HAMIPABICHHOCTH, a TAKXKE JUISl PAKTUYECKOW OTPaOOTKH YIeOHOTO

MaTepHaia 1o yaeoHoMy mpeamery « XUMUHUS.

1. IlnanupveMble pe3viabLTATHI OCBOCHHSI VIEOHOr0 MpeaMera

JIMYHOCTHBIE;

NOHUMaHHS HEOOXOAUMOCTH:

- y4eTa OTKPBITBIX U U3YYECHHBIX 3aKOHOMEPHOCTEH, CBEACHUH O BEIIECTBAX U UX IPEBPALLECHUIX B TPYAOBOH AEATECIBHOCTH;

- TIOJHOM peanu3aluu (U3MYECKUX U YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHWW, YMEHUH, CIOCOOHOCTEH MpH BBHIMOJIHEHHMH KOHKPETHOTO BHJA
TPYAOBOM AEATEIBHOCTH;

- COXpaHEHHMs U TMOAJEpPKAaHUA COOCTBEHHOIO 3[0pOBbS U 3I0POBbS OKPYXKAIOIIMX, B TOM YHCJIE€ MHUTAHUS C YYETOM COCTaBa M
HHEPreTUYECKON [ICHHOCTH THIIN;

- CcOOJIIOJIeHHs NTpaBUJI OE30I1aCHOTO UCIOJIb30BaHUS BEILECTB (JIEKapCTBEHHBIX MPENapaToB, CPEACTB ObITOBON XMMHUHU, IECTULMIOB, TOPIOYE-
CMa304HbIX MaTEpHAJIOB U Jp.) B IOBCEAHEBHOM XKU3HU;

- OCO3HAHMA JOCTIKEHHMS JIMYHOTO YCIexa B TPYIOBOH IESATETbHOCTH 3a CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBHM C
COLMAJIbHBIMU CTaHJAapTaMHU U TMOCIEIYIOIUM COLMAIBHBIM OJOOPEHUEM JOCTIKEHUM HAyKH XMMHUU U XUMHUYECKOTO MPOU3BOJCTBA JUISI PAa3BUTHUS
COBPEMEHHOT0 OOIIECTRA.

IIpeanmeTHLIE:

BbInyCKHUK HAYy4YUTCSH:



- XapaKTepUu30BaATb OCHOBHLIC MCTOABI ITIO3HAHUS: HaGJIIO,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
- ONHKCHIBATHL CBOMCTBA TBCPABIX, KUIKUX, FaSOOGPaBHBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHLIC TPHU3HAKU;

- PpacKpbIBaTb CMBICJI OCHOBHBIX XUMHYCCKHUX MMOHSITHH «aToOM», «MOJICKYJIa», «XUMHYCCKUI QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC

BEIIECTBOY, «BAJICHTHOCTHY, «XUMUYECKAs PEAKIIHS», HCIIONB3Yys 3HAKOBYIO CHCTEMY XUMUHU;
- PacKpbIBaTh CMBIC] 3aKOHOB COXPaHEHHSI MAaCChl BEIIECTB, IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYIISIPHOW TEOPHUU;
- pas3jim4yaTb XUMHUYCCKUC U (I)I/I?)I/I‘ICCKI/IG SIBJICHUSA,
- Ha3bIBAaThb XUMHWYCCKUEC DJICMCHTHI,
- OIpEeIeNsATh COCTAaB BEUIECTB MO UX (hopMysam;
- OIpeacidTh BAJICHTHOCTb aTOMa 3JICMCHTA B COCANHCHUAX
- OIpPCACIATh TUIl XUMHUYCCKHUX peaKHHﬁ;
- Ha3pIBaTh IIPU3HAKU U YCJIOBUS IIPOTEKaHUS XUMUYECKUX PEAKIUN;
- BBIABJIATH NMPU3HAKH, CBUICTEICTBYIONIUE O MPOTEKAHUU XUMHUECKOW PEAKIIUH TP BHITIOJTHEHUH XUMHYECKOTO OTIBITA;
- CcOCTaBJATh (hOPMYJIbI OMHAPHBIX COSTUHEHU;
- COCTaBIISITh YPABHEHUS] XUMUYCCKUX PEAKIIHIA;
- coOyroaaTh mpaBmiia 6€30MacHOi pabOThI MPH MTPOBEICHUH OIBITOB;
- TI0JIK30BaThCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYIOH;
- BBIYHCIATH OTHOCUTEIHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB;
- BBIYHCIATH MACCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTA 110 OPMYJIe COSAHHCHUS;
- BBIYHCIATH KOJHYECTBO, 00BEM HITM MAcCy BEIIECTBA 10 KOJIMYECTBY, 00bEMY, Macce peareHTOB WIIH MPOAYKTOB PEAKIINH;
- XapakTepu30BaTh GU3NYECKUE M XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KMUCIOPOIa U BOJIOPOIA;
- TIOJNy4YaTh, COOMPATH KUCIOPOI ¥ BOJIOPOL;

- pacrmo3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIe BEIIECTBA: KHCIOPO, BOJIOPOI;



- pacKpbIBaTh CMBICI 3aKOHA ABOTaJipo;

- pacKpbIBaTh CMBICI MOHATUN «TETUIOBON 3(PPEKT peakuuny», «MOJIIPHBII 00beM»;

- XapakTepu30BaTh GU3NUECKUE U XUMUUYECKHE CBOMCTBA BOJIBI;

- PACKpbIBaTh CMBICII IOHATHUS «PacTBOPY;

- BBIYUCIIITH MAaCCOBYIO JIOJIX0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

- IPUTOTOBISATH PACTBOPHI C ONPEAEICHHOW MaCCOBOM JOJIEH PACTBOPEHHOIO BEILECTBA;
- Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;

- XapaKTepUu3oBaThb (bmnqecmle U XHMMHYECKHE CBONCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCHICCTB: OKCHAOB, KHCIIOT, OCHOBaHHﬁ,

COJICH;
- OIpeaAcCidATh NPUHAAJICIKHOCTD BCUICCTB K OMPCACIICHHOMY KJIACCY COGI[PIHCHHﬁ;
- COCTaBIATH (OPMYIIBI HEOPTAHUYECKUX COSTMHEHUI H3y4EeHHBIX KIacCOB;
- TPOBOJUTH OIIBITHI, TOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BELIECTB;
- pacno3HaBaTh OINBITHBIM IIYTEM PACTBOPHI KUCIIOT U IIEJI0YEH 10 U3BMEHEHUIO OKPACKHU UHIUKATOPa;
- XapaKTepu30BaTh B3aHMOCBA3b MEXY KJIaCCAMH HEOPIraHUYECKUX COECIMHEHHUI;
- packpsiBath cMmbici [leprnonndeckoro 3akona .M. Menzaeneesa;

- O0OBACHATH PU3NYECKUIN CMBICIT aTOMHOTO (MTOPSIKOBOT0) HOMEpAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI U MEpUOAa B EPUOANUECKOM

cucteme JI.11. Menaeneena,
- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOSHHUS aTOMOB, CBOMCTB DJIEMEHTOB B IIPeiefiaX MaJIbIX MIEPHUOOB ¥ TJIaBHBIX MOATPYIIIT;

- XapakTepu3oBaThb XHMHUYECKHE OJJIEMEHTHl (OT BOJOpPOAAa 1O KaJlbliUi) HAa OCHOBE HUX TMOJOXKEHUS B MEPUOIUYECKON CHUCTEMe

JI.1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS KX aTOMOB;
- COCTaBJISITh CXEMbI CTPOECHHUS aTOMOB IepBbIX 20 31eMeHTOB nepuoandeckoi cucremsl .M. Menaeneesa;
- PpacKpbIBaTb CMBICII IOHATHN: «XUMUYECKAs CBI3b), «QIEKTPOOTPULIATEIILHOCTDY;

- XapaKTCpUu3oBaTb 3aBUCUMOCTb (bmnqecxnx CBOMCTB BCIICCTB OT THUIIA KpHCTaHHHHGCKOﬁ PCLICTKU;



- OIIpPCaACIATb BUI XUMHUYECKOM CBS3U B HCOPTaHNYCCKUX COCIUHCHUSIX,
- I/I306pa)KaTb CXCMbI CTPOCHUS MOJICKYJI BCIICCTB, 06pa30BaHHBIX Pa3HbBIMU BUJAAMH XUMHUYCCKUX CBﬂBCﬁ;

- PacKpbIBaTb CMBICJI MOHSATHH «MOH», «KATHUOH», «AHWUOH», <«DJCKTPOJIUTHI», «HCIJICKTPOJIIUTLD), «BJICKTPOJIUTHYCCKAA IAUCCOLUALIUA,

COKHCIIUTECIIb», «CTCIICHb OKUCJIICHUA)) «BOCCTAHOBUTCIIb), KOKUCICHUC), «BOCCTAHOBJIICHUC),

ONPEACIISITh CTEIIEHb OKUCIICHUSI aTOMA JIEMEHTA B COCIUHEHU U,
- PAaCKpBIBaThb CMBICII TEOPUHU IIEKTPOJIUTHUECKON JUCCOLUALINY;

- COCTaBJIATH YPABHEHUS DJICKTPOJIUTHUECKOM JTUCCOLMAIUU KUCIIOT, IEJI0OYEH, COJIEH;

- OOBSCHATH CYIIHOCTH MPOIECCA AIEKTPOIUTHUYECKON TUCCOIMALINN U PEaKIUii HOHHOTO OOMEHa;

- COCTaBIISITh TIOJHBIC U COKPAIICHHBIC HOHHBIC YPABHEHUS PEAKIMU OOMEHa;

- OMpeAeNsaTh BO3MOKHOCTh MPOTEKAHMsI pEaKluii MOHHOTO OOMEHa;

- MPOBOJUTH PEAKLIMH, TOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHbIX BEIIECTB;

- OINpENEeNATh OKUCIUTENb U BOCCTAHOBUTEIIb;

- COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI;

- Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CKOPOCTh XMMHUYECKON PeaKInu;

- KJIacCHU(PUIIMPOBATh XUMHUECKHE PEAKITUHU TI0 PA3IMYHBIM MPU3HAKAM;

- XapaKTepHU30BaTh B3aUMOCBS3b MEK]Yy COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAILJIOB;

- TPOBOJUTH OMBITHI 11O TOJYUCHHUIO, COOUPAHUIO U N3YyYEHHUIO XUMUUECKIX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHAaKa;
- pacmo3HaBaTh OIMBITHBIM ITyTEM Ta3000pa3HbIE BEIIECTBA: YIJIEKUCIIBINA Ta3 1 aMMHUAaK;

- XapaKTepHU30BaTh B3aUMOCBS3b MEK]y COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJIJIOB;

- Ha3bIBaTh OpraHMYECKHE BEIECTBa MO uX ¢opMylie: MeTaH, ITaH, 3TUJIEH, METAHOJI, TAHOJ, TJIUIEPUH, YKCYCHas KUCJIOTa, aMUHOYKCYCHAs

KHCJIOTA, CTCApUHOBAsA KHMCJIOTA, OJICMHOBAA KHUCJIOTA, I'JIFOKO034,
- OLCHUBATH BIUAHUC XUMHUYECCKOTO 3arpsA3HCHUA OKPY)I(aIOIHGﬁ Cp€Anl HAa OpraHMU3M YC€JIOBCKA,

- TpaMOTHO 0OpaIaThCs ¢ BENECTBAMH B IIOBCETHEBHOM JKU3HU



- OIpeacidTb BO3MOKHOCTbH MPOTCKAHHUA peaKLII/Iﬁ HCKOTOPBIX HpCHCTaBHTeHeﬁ OpraHn4eCkKkux BCHICCTB C KUCIOPOAOM, BOIOPOAOM,
METajljiaMu, OCHOBaHUAMMU, TraJIOTCHaAMU.

BLIHyCKHI/IK IMOJYYMT BO3MOKHOCTb HAYYUTHCH:

- gbl0sUcamMb U npoeepAAntb 3KCNEepUMeHnmailbHo cunomesbl 0 XUMUYECKUX cBoUCmeax egeuecme HA OCHose ux cocmaed u CmMpoOeHus, ux
cnocobrocmu ecmynambs 6 XuMuveckKue peakyuu, o xapakmepe u npodykmax PA3TUYHBIX XUMUYECKUX peakuuﬁ;

- Xapakmepuzoeanib eeujecmed no cocmaey, CMmpoeHuro u CGOIZCWIGCIM, ycmarnasiueamsbs npuUuHHO—CﬂeaCWL6€HHbl€ C6A3U Meofcdy OaHHBIMU
xXapakmepucmukamu eeujecmeda,

= cocmaesiiAinib MONEKYJIAAPHbLE U NOJIHblE UOHKRbLE YDABHEHUS NO COKPAUIEHHbIM UOHHbIM YPABHEHUAM,

= HnpocHO3Upoeantb CnocooHoCmb seugecmea npoA6IAnb OKUCJIUumelbHble Ulu 60CCNMAHROBUME/IbHbLE ceolicmea C yuemom cmenenell OKUCIeHUs
JlEMEHMOE, exodﬂmux 6 e20 cocmas,

- cocmaeiisinib ypaeHeHus peam;m?, coomeemcmeyrumux noc1e008amenbHOCmu npe@pameﬂuﬁ Heopeanu4decKux eewyecme pa3iuidHblx Kiaccos,

- ewbl0sUcamMb U npoeepAntb 9KCNEPUMERMAIbHO 2Unomesvl 0 pesylbmamax 8030€eliCmeusl PasiudyHblx qbakmopoe HA U3MEHeHUue cKopocmu
XUMUYECKOU peakyuu,

- Ucnoav3zoeambv npuo6pemeHHbze BHAHUA 0751 IKONO2UYECKU cpamontHo2o nogeoenus 6 Opr.?fCLZIOM/;GIZ cpe()e;

- Ucnoav3zoeambs npuoépemenﬂble Kllloueeble KomMnemeHyuu npu 6vlnojHeHUuu npoeKknios u ylle6H0—uCCﬂ€006(lm€JleKux 3a0a4 no U3y4eruro

CGOIZCI’I’IG, cnoco6os NOJIy4eHUsl U pacno3naseaHusl eeuecme,

00beKmueHo oyerueanlob qubopfvzauu;o 0 eeujecmeax U XuMudecKux npoyeccax,

KpUmu4ecku OmHoCUmMsCs K NCe800HAYYHOU UHDOpMayuu, Hed0OPOCO8eCMHOU peKllame 8 CPeOCm8ax Macco8ou UHdopmayuu;

0CO3Haeambv 3Ha4enHue meopemudecKux BHAHUL NO XUMUU OJIA npakmuuecmﬁ oesmenbHoCmu yenoeeka,

€030a8amv MOOenU U cxemvl 05l peuleHusi Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb HeoOX00UMOCMb COOMI00eHUs NPeOnUcaHull,
npeonazaemvix 6 UHCMPYKYUX NO UCHOIb30BAHUIO JIeKAPCME, cpedcme OblmoGot Xumuu u op.

MeTanpeaiMeTHbIE:

- OIPCAcCATh HpOGHeMBI, T. €. YCTAaHABJIMBATb HCCOOTBETCTBUC MCKAY KCIIACMBIM U HCIXCTBHTGJ’IBHBIM;



- COCTaBJIATH CJIIOKHBIM IUIAH TEKCTA,;

- BJIAJETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK I0BECTBOBAHMUE;

- TIO0J PYKOBOJICTBOM YYHTEJIsl IPOBOAUTH HETIOCPEACTBEHHOE HAOIOICHHE;

- TIOJ PYKOBOJICTBOM YUYHUTENS O(OPMIIATH OTYET, BKIIOYAIOUINA ONKcaHie HAOIIOACHNUS, €T0 PE3Y/IbTaTOB, BEIBOOB;

- HCIOJB30BaTh TAKOW BUJ MBICIEHHOIO (MAEAIBbHOI0) MOJEIMPOBAHUS, KAK 3HAKOBOE MOJEIMPOBAHUE (HA NMPUMEPE 3HAKOB XMMHUECKUX
AJIEMEHTOB, XUMHUECKUX (HOPMYI);

- HCIIOJIb30BaTh TaKOW BHJI MAaTEpUAILHOTO (TIPEIMETHOI0) MOJETUPOBAHMS, KaK (pU3MUecKoe MOICIHpOBaHNe (Ha IPUMEPe MOICITMPOBAHUS

aTOMOB M MOJIEKYI);

MOJIy4aTh XUMHUYECKYI0 HH(GOPMAIUIO U3 Pa3IMYHbIX HCTOYHUKOB;

OIPEACIIATh OOBEKT U aCIEeKT aHaIu3a U CHHTEC3a,

OIpEaAcCIAITL KOMIIOHCHTHI 00BEKTa B COOTBETCTBHU C aCIIEKTOM aHAJIN3a U CHHTE3Aa,

OCYIICCTBIIATH KAUECTBCHHOC U KOJIMYCCTBEHHOC OIMMCAHNEC KOMIIOHEHTOB O6’beKTa;

OTIpEeIEIATh OTHOIIEHUS 00BEKTa C IPYTUMU OOBEKTaAMU;

OTIpEeEIIATh CYLUIECTBEHHbIE IPU3HAKU O0OBEKTA.

2. Coneprkanue y4e0HOro npeaMera

10 knacc
Beenenue (24)

Mertoap! HaydHOTO TT03HaHM. Habmonenne, npeamnonoxenue, runotesa. [louck 3akonomeprocteit. Hayunsrit sxcriepument. Beisoa. JleMoncTparyy.
BuneodparmenTsl, cnaiifpl ¢ ©1300pakeHUIMUA XUMHUYECKOH J1abopaTopHuH, MPOBEIEHUSI XUMUYECKOTO SKCIIEpUMEHTA.

Teopus cTpoeHus opraHnyeckux coenruHeHui. [Ipeamer opraHndeckoi XuMuUK. MECTO U 3HAUEHUE OPraHUYECKOM XUMUH B CUCTEME ECTECTBEHHBIX
Hayk. BaneHTHOCTH. XMHUecKoe cTpoeHre. OCHOBHBIE MTOJIOKEHUSI TEOPUU CTPOEHUSI OPraHUYECKUX coenruHeHnid. MI3oMepust 1 n30MepHl.
JHemoncTpanuuu. [lnaBnenue, 00yrivBaHrue U TOpeHrne OPraHMYeCcKrX BelecTB. Mojenn MoJIeKyI MpeAcTaBUTe e pa3IMuHbIX KJIACCOB OPraHUYECKUX



coequHeHmii. JlaboparopHeie onbITHL. 1. OnpeneneHue 3IEMEHTHOTO COCTaBa OPTraHMUECKUX COeqUHEeHM. 2. I3roToBIeHe MOAeNeH MOJIEKYIT
OPraHUYEeCKUX COCTUHEHUM.

YraeBoaopoabl U X NPUPOAHbIE UCTOYHUKHU (10 4)

Ausikanbl. [Ipuponblii ra3, €ro coctaB M MPUMEHEHUE KaK UCTOYHUKA SYHEPTUU U XUMUUYECKOTO ChIpbs. ['oMoiornueckuit psij npeaeabHbIX
yraeBoaopoaoB. M3omepust 1 HOMEHKIIAaTypa alnkaHoB. MeTaH M 3TaH Kak IpecTaBuTeNy ankaHoB. CBolicTBa (TopeHue, peakliuy 3aMelleHus,
MUpoJn3, Aeruapuposanue). [Ipumenenue.

AJKeHbl. DTUJIEH KaK IpeaCcTaBUTeNb alkeHoB. [lonydyeHne aTuieHa B MpOMBIIUIEHHOCTH (AETUAPUPOBAHNE ITaHa) U B JIAOOpaTOPUH (JIeruaparanus
stanosia). CoiicTBa (ropeHne, OpoMHUpOBaHUE, THAPATAINS, TOTMMepH3aIus, okuciaeHue pacteopom KMnO4) u mpumenenue stuneHa. [lomudTuies.
OCHOBHBIE NOHATHS XUMHUHU BEICOKOMOJIEKYIISIPHBIX COeIMHEeHMI. Peakinn nonumepusanuu. Jluensl. byraaueH u M30npeH Kak MpeacTaBUTEIn
IMEeHOB. Peakiinu npucoenHeH s ¢ y4acTHEM CONPSDKEHHBIX AUEeHOB (OpoMHUpoBaHKe, HoauMepH3anus). HatypaabHbli 1 CHHTETUYECKHI KaydyKH.
Pe3una.

AJNKUHBI. ALIETHIICH KaK MPEICTaBUTENb aJKMHOB. [loinydyeHune anernieHa KapOUIHBIM U METaHOBBIM criocoOamu. CBoiicTBa (TopeHue, OpoMHupoBaHUe,
rupaTanys, TpUMepu3alus) 1 IpUMEHEHHNE alleTUIICHA.

Apensl. ben3on kak npeacraBuTenas apeHoB. CBoiCcTBa OeH301a (TOpeHHEe, HUTPOBAaHNE, OpPOMHUPOBAHHUE) M €T0 IPUMEHEHUE.
Hedts 1 cioco6w1 ee mepepadoTku. CoctaB HedTH. [lepepaboTka HEDTH: TEpEroHKa U KPEKUHT.

HemoHnctpamuu. ['openne MeTana, dTHIeHa, anieTuieHa. OTHOIIIEHHWE METaHa, YTHIICHA, alleTUJIeHa U OCH30J1a K PacTBOpaM MEePMaHTaHaTa KaJlus U
OopomHoit Boze. [lonyuenune sTuneHa peakiuei AeruapaTaiiy 3TaHoja, alleTHIeHa — TUAPOIU30M KapOuaa Kaabius. Pasnoxenue kaydyka npu
HarpeBaHUH, UCIIBITAHKUE MPOAYKTOB Pa3JIOKEHHUS HA HEMPEACTbHOCTb.

Konnexnust 06pasios HedTr 1 HedTenpoaykToB. JlabopaTopHbie onbITh. 3. OOHapyXKEeHUE HEMPEACTbHBIX COSTUHEHNHN B KUIKUX HE(TEPOTYKTAX.
4. TlonyueHnue u cBoWcTBa aneTuiieHa. 5. O3HakoMiieHHe ¢ Kosutekiuend «HedTh 1 mpoIyKThI €€ mepepadoTKm».

Kucaopoacoaep:kamme oprannyeckue coeiMHEHUs U UX MPUPOIHbIE HCTOUYHUKH (9 4)

CHI/IpTLI. MeTanom 1 3TaHOMI KaK NpeACTAaBUTCIIN NPECACTIBbHBIX OAHOATOMHBIX CIIUPTOB. CBoiicTBa 3TaHONa (ropeHHe, OKHCJICHHUC B aJIbACTU,
,Z[GFI/I,Z[paTaL[I/I}I). HOHY‘-IGHI/IC " MPUMCHCHUC 3TAHOJIA. FJII/H_IepI/IH KakK €1c OAWH NpCACTABUTCIIb MHOT'OATOMHBIX CITUPTOB. KauectBennas pCaKknud Ha
MHOT'0aTOMHBIC CITUPTHI.



®enou. [Tonyuenue penona u3 kameHHoro yris. KameHHbIH yrosib 1 ero ucrnonb3oBanue. KokcoBaHne KaMeHHOTO YIJlsl, BOKHEHIIIHE TPOLYKTHI
KOKCOXMMHUYECKOTO TPOU3BOJICTBA. B3anMHOe BIHMsIHME aTOMOB B MOJIeKyJie (peHoIa (B3auMOAEHCTBIE ¢ OPOMHON BOJIOM U TUAPOKCHIOM HATPUS).
[Tony4yenue u npumMeHenue Gexona.

Anbneruasl. QopManbJIerua U aleTaabIerul Kak IpeICTaBUTENH anbaeruioB. CBoicTBa (peakiusi OKUCIEHUS B KUCIOTY U BOCCTAHOBJICHUS B CIIHPT,
peaxius moJuKoHAeHcanuu hopmManbaeruaa ¢ penomnom). [lomyuenue (OKuCIEHHEM CIUPTOB) U MpUMEHEHUe (GOopMaNbIET /A U alleTaabAeTHAA.
denonodopmanbaeTuIHbIE TUIACTMACCHI.

KapOoHOBBIE KUCIOTHI. YKCYCHAsl KUCIIOTa KaK MPEICTABUTENb MPEIeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOM KHCIIOTHI
(B3aMMOJEHCTBUE C METAJUIAMH, OKCHIaMU METAJIJIOB, THAPOKCHIAMU METAJIJIOB U COJIIMU; peakuus srepudukanun). [lpumeHenne ykcycHoit
KHCJIOTBI.

Crnoxuble 3¢pupbl 1 KUpbl. CI0KHBIE 3PUPHI KaK MPOAYKTHI B3aUMOIEHCTBHSI KHCIIOT CO CIIUPTaMU. 3HAUEHHE CIOKHBIX 2(UPOB B IPUPOE U KU3HU
yenoBeka. JKUphI Kak CII0KHbIE A(UPHI INIMIEPUHA U )KUPHBIX KAPOOHOBBIX KUCIIOT. PacTUTENbHBIE M )KUBOTHBIE KHUPBI, UX COCTaB. | MAPOIU3 MiIn
OMBUIEHHE KUPOB. Mbu1d. [IpuMeHeHne KUpoB.

VYraesogsl. [Tonstue 06 yrneBongax. I roko3a Kak npencTaBuTeIb MOHOCaxapua0B. IIoHsATHE 0 TBOMCTBEHHON (PYHKIIMU OPraHMYECKOTO COCIMHEHUS
Ha IIPUMEpPE CBOMCTB TJIIOKO3bI KaK allbAerua U MHOTOaTOMHOT'O CIIUpTa — ajbAEeruAoCnupTa. bpojkeHue ritoko3bl. 3HaueHUE U IPUMEHEHUE
rioko3el. Caxapo3a Kak NpeAcTaBUTENb AucaxapuaoB. Kpaxmai u nemirono3a Kak npeAacTaBUTeNy noinucaxapuioB. CpaBHEHHE UX CBONCTB U
Ouosiornyeckas posb. [[pumMeHeHne 3TuxX noanucaxapuaos.

HGMOHCTpaL[I/II/I. Okucnenue CIIUPTa B aJIbACTUI. KauyectBeHHbIE PC€aKkMu Ha MHOTOATOMHBIC CIITUPTHI.

Komnexmus «Kamennslii yronby. Kosutekuus npoaykToB KOKCOXUMHYECKOTO MPOU3BOIcTBAa PacTBOpUMOCTE (eHOIIa B BOJIE TPH OOBIYHOM
TEMIIEpaType U IIPU HAarpPEBaHUHU.

KauecTBeHHbIe peakiuu Ha GpeHou. Peakius cepeOpsiHOTO 3epKaja anbIeruoB U IIoKo3bl. OKHCICHUE aJIbJIETU0B U IJIFOKO3bI B KHCIIOTY €
nomoinkto ruapokcuaa menu (II). KauectBennas peakuus Ha kpaxmai. Komekmust a¢pupHbix Macen. Kosutekius rmactMace 1 U31eIuid U3 HUX.
Konnekuust HCKyCCTBEHHBIX BOJIOKOH U M3JIE€IUH U3 HUX.

JlaGopatopusbie onbITHL. 6. CBoOMcTBa 3THIIOBOTO ciupTa. 7. CBoiicTBa riunepuna. 8. Coiicta ¢popmanpaeruaa. 9. CBolcTBa yKCyCHOM KUCIOTHI. 10.
CgaoiictBa xupoB. 11. CpaBHEHHUE CBONWCTB paCTBOPOB MblIA U CTUpalIbHOIO nopoika. 12. CpolicTBa ritoko3sl. 13. CBolicTBa kpaxmaia.

A3oTcoaepxaiye OpraHuyeckue cCoeIMHEeHUs U UX PoJib B KMBOM nipupozae (5 4)



AMuHBI. MeTHIIAMHH KaK MPEACTaBUTENh AM()aTHIECKUX aMUHOB M aHUJIMH — Kak apoMaTrdeckux. OCHOBHOCTh aMUHOB B CPABHEHUU C OCHOBHBIMHU
CBOMCTBaMH aMMHUaKa. AHUJIMH U €ro CBOMCTBA (B3aMMOCHCTBHE C CONSTHOM KUCIOTON M OpoMHO# Booil). [lonyuenue anunuHa mo peakmnu H. H.
3unuHa. [Ipumenenne aHuIMHa.

AMUHOKHCIIOTHL. [ TMIIMH 1 allaHUH KaK MPeICTaBUTEIH MPUPOJHBIX aMUHOKUCIOT. CBOMCTBA aMHHOKHUCIIOT Kak aM()OTEPHBIX OPraHUYEeCKUX
COeIMHEHUH (B3auMOIeHiCTBHE CO IIeI0YaMu U kuciaoramu). OOpa3oBaHUE MONUNENTHI0B. AMHHOKAIIPOHOBAs KUCJIOTA KaK MPEJCTaBUTENb
CUHTETUYECKUX aMUHOKHUCIOT. [IOHATHE O CHHTETUYECKUX BOJIOKHAX HA IIPUMEPE KaIIPOHA.

benku. benku xak nomunentuasl. CTpyKTypa 6elKOBBIX MoseKyl. CBoiicTBa 6€IKOB (TopeHue, THIpONIn3, IBETHBIE peakiin). bruonornyeckas poib
OEJIKOB.

HyxknennoBbie kucnotsl. HykiiemHOBBIE KHUCIOTHI Kak nmoJduHykieoTuabl. Ctpoenne Hykiaeotuaa. PHK u JIHK B cpaBHenun. X posibs B XpaHeHUH U
nepenave HacjaencTBeHHON nHpopmanmu. ['eHeTndeckas CBs3b MEXIy KJIaccaMH OpraHNYecKuXx coequHeHui. [IoHsATHE 0 TeHETUIEeCKON CBS3H U
TEHETUYECKUX Ps/Iax.

JemoHcTpanuu. B3aumoseiictBue aMMuaka 1 aHWIMHA C COTITHOM KUCIIOTOH. Peakiust annianHa ¢ GpoMHO#M BooM. J[oka3aTeIbCTBO HATMYUUS
(YHKIIMOHATBHBIX TPYII B paCTBOPaX aMUHOKHUCIIOT. PacTBopenue u ocaxenune 6enkoB. L{BeTHbIe peakiuy OenkoB. ['opeHne nTuybero nepa u
mepctsiHoit Hutu. Mogens monekynbsl JIHK. [lepexoibl: 3TaHON — 3THIIEH — 3TUJIEHTIIUKOJIb — 3TUJeHTIMKoAT Meau (11); aTaHom — 3Tanans —
9TaHOBAs KHUCIIOTA.

JlaGopatopusbie onbIThl. 14. CBOiicTBa OEIKOB.
[Tpaktrueckas padota Ne 1. Permenue axcriepuMeHTaIbHBIX 33/1a4 10 HACHTU(PUKAIIMA OPTaHUYECKUX COSAMHEHUH.
buoJsiornyecku aKTUBHbIE OPraHuYecKue coeuHenns (5 yacoB)

depmenTsl. DEepMEHTHI KaK OMOJIOTHYECKUE KaTaau3aTopsl 0enkoBoil mpupoasl. [lorstue o pH cpenbl. OCOOEHHOCTH CTPOSHHUS U CBOWCTB
(cenekTUBHOCTH U 3((HEKTUBHOCTD, 3aBUCUMOCTh ICUCTBUS OT TeMreparypsl U pH cpensr pacTBopa) PepMEHTOB 1O CPaBHEHUIO C HEOPTAHMYECKUMU
Katajau3aTtopaMu. Poib pepMeHTOB B jKHU3HENEATEIbHOCTH )KUBBIX OPTaHU3MOB U MPOM3BOCTBE.

Butamunsl. [Tonsatue o BuTamuuax. Buabsl BuTamMmuaHON HegoctarouHocTh. Kitaccudukamms ButamuaoB. Buramuna C kak mpencTaBUTENb
BOJIOPACTBOPUMBIX BUTAMHUHOB M BUTAMHUH A KaK MPEJACTaBUTENh JKUPOPACTBOPUMBIX BUTAMUHOB.

I'opmownsl. [ToHsATHE 0 TOPMOHAX KaK OMOJIOTHUYECKH aKTUBHBIX BEIECTBAX, BHITOIHSIONINX YHIOKPUHHYIO PETYIISIIHIO )KU3HEIEATETbHOCTH
opranu3mMoB. BaxkHeiimire cBoiiCTBa TOPMOHOB: BbICOKasi (PM3HOJIOTHUECKasi aKTUBHOCTD, IUCTAHIIMOHHOE JIEHCTBUE, OBICTPOE pa3pylleHHe B TKaHSIX.



OTnenbHbIE MPEICTaBUTENN TOPMOHOB: MHCYNIMH U aapeHanuH. [Ipodunaktuka caxapuoro nuabera. Jlekapcrsa. JlekapcTBeHHas! XUMUS: OT
ATPOXUMHUU U (papMaKOTEpanuy 10 XUMUOTEpanuu. AHTHONOTHKH U tucOakrepno3. Hapkotuyeckue BemectBa. Hapkomanus, 6opr0a ¢ Helt u
npoUIIaKTUKA.

Pemenue 3a1a4 mo oprannyeckoit XxuMun. Perienue 3amaq Ha BBIBOJ (POPMYJIIbI OPraHMUECKUX BELIECTB MO MPOAYKTaM CrOPaHUsl K MACCOBBIM JOJISIM
JJIEMEHTOB.

JlemoHcTpauuu. PaznosxkeHue nepokcuaa BoJOpo/ia C MOMOIIBIO PUPOIAHBIX 00BEKTOB, COJEp KaAIINX KaTana3y (ChIpoe Msica, ChIpoi KapTodes).
Komnexkuust CMC, conepxamux 3u3uMbL. Mcnbitanue cpeast pactBopa CMC uHIUKaTOpHOH Oymaroii.

Konneknust BUTaMUHHBIX TIpeniapatoB. VcnbiTanue cpebl pacTBOpa aCKOPOMHOBOW KUCIOTH MHANKATOPHONU OyMaroii.
HNckyccTBeHHbIE M CHHTETHYECKHE OPraHuYecKue coeqnHenus (3 4)

[TnactMaccel 1 BosiokHa. [lomumepu3arus u MOJTUKOHISHCAIHSI KaK CIIOCOOBI TOTYYSHHS] CHHTETUYECKIX BRICOKOMOJICKYIISIPHBIX COSTUHEHUH.
[TonydyeHne UCKYCCTBEHHBIX BHICOKOMOJIEKYISPHBIX COEAMHEHUN XUMUUECKON Mo uKalel IpupoIHbIX noaumMepoB. CTpoeHue NoJMMepoB:
JUHEIHOe, MPOCTPAHCTBEHHOE, CETYATOE.

[TonsiTue o mnactmaccax. TepMOIIacCTUYHBIE U TEPMOPEAKTUBHBIE OJUMEPBI. OTNIEIbHbIE MPECTABUTENN CUHTETUYECKUX U UCKYCCTBEHHBIX
MoJIMMEpOB: (peHonohopMaIbAeTuaHbIE CMOJIbI, TOTUBUHUIXIOPHU, TEDIIOH, LEJUTYIOU.

IToHsATHE O XMMHYECKHUX BOJIOKHAX. HaTypaJIBHBIC, CUHTCTUYCCKHEC U UCKYCCTBCHHBIC BOJIOKHA. K.]IaCCI/I(bI/IKaI_[I/ISI N OTACJIBHBIC ITPEACTABUTCIIN
XUMHNYCCKHUX BOJIOKOH.

11 knacc
Oo0mas xumus (12 v)

OtkpsiTHe nepuoandeckoro 3akona JI.1. MenneneeBsiM. BaxkHeilme noHATHS XMMUW: aTOM, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAst MaccChl.
Otkpertue /1. U. Menaeneesim [lepuogundeckoro 3akona. [lepuogndeckuii 3akoH B hopmynupoke J1. V1. Menneneesa. [lepuonnueckas cucrema /1.
N. Menneneesa. [lepunoguueckas cucrema J[. M. MenneneeBa kak rpaguiaeckoe 0TOOpaxeHue MepruoInIeckoro 3akoHa. Pa3nuaHbie BapruaHThI
NepUoaNYEcKoi cucTeMbl. [lepnobl v rpynmnsl. 3Ha4eHHE IEPUOJUUYECKOI0 3aKOHA U IIEPUOANYECKOIN CUCTEMBI.

Crpoenue aToma. ATOM — CJIOXKHast yacTula. Sapo aroma: MpOTOHBI U HEUTPOHBI. M30TOIBI. DJIEKTPOHBI. DJIEKTPOHHAS 000104Ka. DHEPreTUYECKHMA
ypoBeHb. Opoutanu: s u p. d-Opburanu. Pacnipenenenne 31eKTPOHOB IO SHEPTETHUECKUM YPOBHSAM M OpOUTAIISIM. DJIEKTPOHHBIE KOH(PHUTypaluu
aTOMOB XMMHUYECKHX 3JIEMEHTOB. BasleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHX 3JIeMEHTOB. [leproandeckuii 3ak0H U CTPOCHUE aTOMA.



CoBpeMeHHOE MOHATHE XUMUYECKOT0 d1eMeHTa. CoBpeMeHHast (opMynupoBKa NEpHOJNIECKOro 3akoHa. [IpuunHa NepruoAnYHOCTH B U3MEHEHUN
CBOWCTB XUMHUYECKUX 1eMEHTOB. OCOOEHHOCTH 3aIl0IHEHUS SHEPTeTUYECKUX YPOBHEH B 2JIEKTPOHHBIX 000JI0UKAaX aTOMOB MEPEXOIHBIX JIEMEHTOB.
DJNEeKTPOHHBIE CEMENCTBA 3JIEMEHTOB: S U P-3JIeMEHTHI; d- 1 f-31eMeHTHI.

Hemonctpaunu. Paznuunsie popmsel [lepuonuueckoil cuctemsl.

KoBanenTHast xumuueckas cBsi3b. [loHsITHE 0 KOBaJIeHTHOM cBs3u. O011ast snekTpoHHas napa. KpaTHOCTh KOBaJIGHTHOM CBSI3H.
DneKTpoOTpULIaTeTLHOCTh. KOBasieHTHAS TTOJISIpHAs U KOBAJICHTHAS HEMOJISIpHAs XUMUYecKre CBsi3u. OOMEHHBIN M TOHOPHO-aKIIETITOPHBIN
MCEXaHU3MBbI 06pa3013aH1/151 KOBaJICHTHOH CBSI3U. Bemecma MOJICKYJISIPHOT'O U HCMOJICKYJIAPHOI'O CTPOCHU . 3aKOH ITOCTOSIHCTBA COCTaBa JJIA BCIICCTB
MOJIEKYJISIPHOTO CTPOCHHS.

HNonnas xumuueckas cBsizb. Katnonsl 1 annoHbl. MoHHas cBsi3b U ee cBoiicTBA. IOHHAs CBS3b KaK KpaHUM Cilydaid KOBaJEHTHOM MOJIIPHOW CBSI3H.
Merammueckas XuMu4ecKas cBsi3b. O0mue ¢puznueckue cBocTBa MeTauioB. CIiaBbl.
ArperaTHble COCTOSIHUSI BemiecTBa. ['a3pl. 3akoH ABOTapo /i Ta30B. MOJSPHBIN 00heM Ta3000pa3HbIX BEIIecTB (MpH H. y.). JKUAKOCTH.

Bonoponnas xumuueckas cBsizb. BoopoHast cBsi3b, Kak 0COOBIH cydail MEeXXMOJIEKYIIPHOTO B3aUMOACHCTBUS. MexaHu3M ee 00pa3oBaHus U
BJIMSIHUE HA CBOMCTBA BEIIECTB (HAa IPUMEPE BOJBI).

Twursr KPUCTAJTINIMICCKUX PCHICTOK. KpI/ICTa.H.HI/I‘-IGCKaH peuiecTKa. I/IOHHBIC, MCTAJUIMYCCKUC, aTOMHBIC U MOJICKYJISIPHBIC KPUCTAJINIMYCCKUEC PCIICTKHU.
Annorponusi. AMOp(HBIE BEIleCTBa.

Yucrteie BCIICCTBA U CMCCH. CMecH U XUMHYECKHE COCIUHCHUA. I'omorennsie u TCTCPOTCHHLIC CMCCH. MaccoBas u 06’beMHaH J0JI1 KOMIIOHCEHTOB B
cMecu. MaccoBast 105151 IPUMECEN.

Pemrenue 3a1aB Ha MaccoBYIO JI0JIIO IPUMECEH.
Xumuveckue peakuuu (104)

Knaccudpukanus xumudeckux peakuuii. Kiaccudukanus no yuciy u cocTaBy pearupyroniux BEIECTB U MPOIYKTOB peakluu. Peakiiuu pas3inoxeHus,
COEMHEHMS, 3aMEeIlIeHUs U OOMEeHa B HEOPraHUYECKOW XUMHUH.

TemnoBo# 3 PeKT XUMUIECKUX peakIuii. IK30- U SHIOTEPMHUUECKHUE peakIuu. TepMoOXuMUIecKrue ypaBHeHUs. PacueT KomuecTBa TeIIOThI 10
TEPMOXUMHUYECKUM YPaBHEHHUSIM.



CKopocTh XMMHUECKUX peakuuid. [ToHsTHE 0 CKOPOCTH XUMHUYECKUX PEaKLU, aHAIMTUYECKOE BbIpaXKEHHUE. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT
KOHLIEHTPALIUH, 1aBJI€HUS, TEMIIEPATYpPbl, IPUPOJbI PEATUPYIOLINX BELIECTB, IIOMAAN UX COIPUKOCHOBEHNUS. 3aKOH JeicTByromuX Macc. KaTtanus.
Karanuzaropsl. Katanus. [Ipumeps! KaTaTUTHUECKUX MTPOIIECCOB B IPOMBIIIUIEHHOCTH, TEXHUKE, ObITYy. DEpMEHTHI U UX OTIMYUS OT HEOPTaHUYECKUX
Katanu3atopos. [IpuMeHeHne KaTanin3aTopoB U GEepMEHTOB.

Xumuueckoe papHoBecre. OOpaTuMblie 1 HEOOpaTUMbIE peakuy. XUMUYECKOe PaBHOBECHE U CIIOCOOBI €r0 CMEIICHHUs Ha TPUMEpe MOTydeHUs
aMMUaKa.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC IMPOLCCCHI. OKHCIUTEIIHFHO-BOCCTAHOBUTCIIHHEIC pCaKknunu. OxucnuTenab U BOCCTaHOBUTEIh. OKHUCICHHE U
BoccTaHoBjaeHHEe. COCTaBICHHE ypaBHCHI/II\/JI OKHCIIMTCIBbHO-BOCCTAaHOBUTCIIbHBIX peaKLII/Iﬁ MCTOIOM 3JICKTPOHHOTO Oananca.

OO1Me cBoMcTBa META/IOB. XMMHUYECKHE CBOMCTBA METAJIIIOB KaK BOCCTAaHOBUTENEH. B3anuMonelicTBe METAIIOB ¢ HEMETaJlaMH, BOJOM, KUCIIOTaMU
U pacTBOpamu coiieil. Meramiorepmus. Koppo3ust METaioB Kak OKHCIUTEIbHO-BOCCTAHOBUTENBHEIH mpotiecc. CrocoOb! 3alUThl METAIIIIOB OT
KOpPpPO3UH.

OO01mue cBoiicTBa HEMETAIOB. XUMUYECKHE CBOMCTBA HEMETAIIJIOB KaK OKUCIHTENeH. B3aumoelicTBie ¢ MeTaiaMu, BOJOPOIOM U IPYTHUMH
HeMeTtauiamu. CBOMCTBA HEMETAJIJIOB KaK BOCCTaHOBUTENEH. B3anuMoieiicTBrEe ¢ TPOCTHIMU U CIIOKHBIMU BEIIECTBAMU-OKUCIUTEISIMU.

DneKTpoan3. DNEeKTPOJIU3 PaCTBOPOB U PACINIABOB AJIEKTPOJIUTOB Ha MPUMEPE XJIOpUIa HATPUS. DIEKTPOIUTUUECKOE OTyUYeHUE allFOMUHHSL.
[IpakTryeckoe 3HaUEHHUE ATEKTPOIH3a. 3akitoueHue. [lepcreKTUBbI pa3BUTHS XUMHUECKOW HAYKH U XUMHUECKOTO MTPOU3BOICTBA. XUMUS U TpodiemMa
OXPaHbl OKPYXAIOIIEH CPEBI.

JleMOHCTpanuy. JK30TEPMUYECKUE U YHAOTEPMUUYECKNE XUMUUECKHE PEAKINH. TEeIUIOBbIE ABJICHUS IIPH PACTBOPEHUH CEPHON KMCIOTHI U aMMUAYHOU
CEJINTPBI. 3aBUCHMOCTb CKOPOCTH PEAKIIMH OT IMPUPO/bI BELIECTB HA IPUMEPE B3aUMOEHCTBYSI pACTBOPOB Pa3INYHBIX KUCJIOT OAMHAKOBON
KOHLIEHTPALUU C OJMHAKOBBIMU KyCOUKaMH (TpaHyiaMH) LUHKA U OJJMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, [IMHKA, KeJe3a) ¢ paCTBOPOM
COJISTHOHM KHCIOTHI. B3anMoneiicTBre pacTBOPOB CEPHOI KMCIOTHI C pAaCTBOPAMHU THOCYJIb(aTa HATPHs pa3IMYHON KOHLIEHTPAIIMH U TEMIIEPATYPHI.
Mopens kunsiero cinos. PaznoxeHnne nepokcuaa BOAOPoaa ¢ MOMOIIbI0 Heopranndeckux karanuzaropoB (FeCl2, KI) u npupoaHbix 00beKTOB,
coJiepKalINX KaTanasy (Celpoe Msco, kapTodens). [IpocTeiime OKucInTeIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU: B3aUMOICHCTBHE LIMHKA C COJITHOM
KHUCJIOTOH | kene3a ¢ cynbdarom mean (11). Moaens snekrponmsepa.

Jlaboparopusie onbiThl. 13. [ToydeHne kucaopoia pa3iokeHreM MEPOKCH I BOIOPOAa ¢ TOMOIMIBIO THOKCH/IA MApTaHIla U KaTana3bl CHIPOTO
kaprodens. 14. Peakius 3aMeneHnst Meu xkene3oMm B pactBope cynbdata meau (I1). 15. [Tomyuenne Bogopoaa B3auMOeHCTBHEM KHUCTIOTHI C ITAHKOM.
16. O3HakomIiieHe ¢ KOJUIEKIIMEN MeTaJUIOB. 17. O3HaKOMIIEHHE C KOJUIEKIINEN HEMETAILIIOB.

BemecrBa u ux cBoiicra (12)



Jucniepcusie cuctemsl. [lonsTHe qucnepcHoi cucreMsl. JlucnepcHas (asa u aucnepcuonHas cpena. Kiaccuduxanms JUCTIEpCHBIX CHCTEM.

JemoncTpanmu. Mojenb KpUCTALTHYECKON pemeTK xjaopuaa HaTpus. OOpasibl MUHEPAIOB ¢ HOHHON KPUCTAUIMUYECKONM PEIIETKOM: KabIIuTa,
rajuta. Moaenu KpUCTAUTMIECKUX PEIIETOK «CYXO0T0 JibIay (MM noja), anmasa, rpaduta (miu kBapia). Moaenb MOIsIpHOTO o0bema ra3oB. Tpu
arpe€raTHbIX COCTOSAHUA BOOBI.

Jlabopartopusie onbITHL. 1. Onpeenenrne CBOMCTB HEKOTOPBIX BEIIECTB Ha OCHOBE THIA KPUCTAJUIMUECKON pemeTK. 2. O3HaKOMJICHUE C KOJUISKITHEH
MOJMMEPOB, IJIACTMACC U BOJIOKOH U U3Jeui U3 HUX. 3. JKECTKOCTh BOABL. Y CTpaHEHUE KECTKOCTH BOALI. 4. O3HAKOMIICHUE ¢ MUHEPAIbHBIMU
BoJamu. 5. O3HaKOMJIEHUE C AUCTIEPCHBIMU CHUCTEMAMH.

[IpakTuueckoe 3anstue Ne 1. [Tonyyenue u pacrno3HaBaHue ra3os.

PactBopbl. PacTBOpHI Kak TOMOT'€HHbBIE CUCTEMBI, COCTOSIIUE U3 YaCTUI] PACTBOPUTEIIS], PACTBOPEHHOTO BELIECTBA U MPOIYKTOB UX B3aUMOACHCTBHUS.
Turmbl pacTBOPOB.

Teopus PAEKTPOTUTUUECKON TUCCOIMAITUN. DIEKTPOIUTHI M HEIEKTPOIHUTHI. CTENeHb dJEKTPOIUTUYECKON quccorranui. CUIbHBIE U clla0bie
ANIEKTPOJIUTHI. Y paBHEHHS DJICKTPOITUTHIECKON nruccoranuu. KucIoTel B CBETE TEOPUH AIIEKTPOIUTHICCKON aucconnanuu. OOmue cBoiCcTBa
HEOPTraHUYECKUX W OPTaHUYECKUX KUCIIOT. Y CIIOBHUS TEUCHUS PEAKIIUNA MEXKIY JIEKTPOJIUTaMHK 10 KOHIIa. OCHOBAHUS B CBETE TEOPUHU
AIEKTPOJIUTUYECKON JUCCOIMAIINH, X Kiaccudukanus u oommue cBoiicTBa. Colid B CBETE€ TEOPUH DJICKTPOTUTHICCKON TUCCOIUAIINN, UX
Kiaccuukanus 1 o01e CBOWCTBA. DIEKTPOXUMUYECKUN Pl HAMIPSDKEHUH METAJUIOB M €T0 MCTIOJIb30BaHUE [T XapaKTePUCTUKH
BOCCTAHOBUTCIBbHBIX CBOI>'ICTB MCETAJIJIOB.

IMuaponus. Cnyuau ruaponmsa coned. Peakius cpensl (pH) B pacTBOpax rUAPONTH3YIONTUXCS COJIEH.

JemoHcTpannu. McnpiTaHue pacTBOPOB 3JIEKTPOJIUTOB M HEAJIEKTPOJIUTOB HA MPEAMET AUCCONUALUH. 3aBUCUMOCTD CTEIIEHH IEKTPOIUTHYECKOU
IMCCOLMALMU YKCYCHOM KUCIIOTHI OT pa30aBieHus pactBopa. Ilpumepsl peakiuii HOHHOro oOMeHa, UAYIUX ¢ 00pa30BaHUEM OCajKa, ra3a UiIu BOAbI.
XUMHUECKHE CBOICTBA KUCIIOT: B3aUMOJECHCTBUE ¢ METaNIaMU, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIaMH, OCHOBaHUSIMH (ILI€JI04aMH U
HEPACTBOPUMBIMU B BOJI€), XMMHUECKNE CBOMCTBA LIEIOYEH: peaKusl HENTpaIu3aluu, B3aUMOICHCTBUE C KUCIOTHBIMU OKCHJIaMHU, COJISIMHU.
PasnokeHne HepaCTBOPUMBIX B BOZJE OCHOBAaHUM IIpU HAarpeBaHUU. XMMUYECKUE CBOMCTBA COJICH: B3aMMOJECUCTBHUE C METAIIIAaMU, KUCIIOTaMH,
IeJI0YaMH, C IPYTUMH costsaMu. [ uaponus kapoua kaneius. zydenue pH pacTBOpOB ruApOIU3YIOMINXCS COJIeH: KapOOHATOB IIEJIOYHBIX METAIJIOB,
XJIOpUJA U alleTaTa aMMOHHS.

JlaGopaTopHbie onbITH. 6. O3HaAKOMIIEHUE C KOJIEKIHeH KucioT. 7. [lomydeHne u cBoiicTBa HepaCTBOPUMBIX OCHOBaHUH. 8. O3HaKOMIIEHUE C
KOJUIEKIIMENH OCHOBaHUM. 9. O3HaKOMIJIEHHE ¢ KOJIJIEKLIMEN MUHEPAJIOB, coaepkamux conau. 10. McnpiTanne pacTBOPOB KUCIIOT, OCHOBAaHUM U COJIEH
uHaukaTopamu. 11. Pasnuunsle ciydan runponunsa coneil. 12. 'uaponamn3 XJopuaoB U aleTaToB HIEIOUYHbBIX METAJIJIOB.



[TpakTruyeckas pabora Ne 2. PemeHne sKcriepuMEHTaIbHBIX 33/]a4 Ha UIACHTU(UKAIINIO HEOPTAHUYECKUX M OPTaHUYECKUX COSIUHEHHA.

3. TemaTHUeCKOE ILIAHUPOBAHHE ¢ VKA3aHHEM KOJHYECTBA YACOB, OTBOJAMMbIX HA OCBOEHHE KAMKI0H TeMbIl

10 kaace
Neri/m Tema Koa-Bo yacoB BocnuraTtebHbII NOTEHIHA Touka pocra
1 Teopust XUMUYECKUTO CTPOCHHUS 8u -pa3BUTHE  CIIOCOOHOCTEH,  YIOBJIETBOPCHUS
OpPraHUYECKUX COSAMHECHUN. MO3HABATENIBHBIX HHTEPECOB, CaMOpEaTH3aINH
DeKTpOHHas IPUPOJIAa XUMUYECKUX oOyuaromuxcst
CBSI3EH.
2 [IpenenbHbIe YTAEBOAOPOIBI (AIKAHBI U 8u - OBIaJeHHE OOYYAIOUUMHUCS  KJIFOYEBBIMH
napauHbI) KOMIETEHIUSIMH,  COCTAaBJISIIOIIMMHU  OCHOBY
JabHEHIIEro yCenHoro oopasoBaHus;
-pa3BUTHE  CHOCOOHOCTEH,  yIOBJIETBOPEHHE
MO3HABATENIHBIX HHTEPECOB, CaMOpEaTH3aINH
oOyJaromuxcsi, B TOM 4YHCJE JIUL, TPOSBUBIINX
BBIJIAIOIIMECS] CIOCOOHOCTH
3 HenpenenbHbie yrieBogopo b 124 -IpUMEHEHUE Ha YpOKe HHTEpakTUBHBIX (opm | [{udposas madbopaTopus mo
(aJIKeHBbI, aJIKUHBI, aJTKaAUCHbI) paboThl ¢ OOY4YaIOUIMMHUCS:TPYIIOBON pabOThI | XUMHUH (maTuuk
wii  paboThl B Mapax, KOTOpble  yd4aT | TMIIEPATypbITEPMOMAPHBI)
00yJaromuxcst KOMaHIHON pabote U
B3aUMO/JICUCTBUIO C IPYTUMH
00yJarmuMucs
4 ApomMaTndecKkue yriieBoAa0pO bl 84 -MCII0JIb30BaHUE BOCITUTATEIbHBIX
(apems) BO3MOXKHOCTEH CollepikaHus y4eOHOTo mpeamera
yepe3 JEeMOHCTPALUI0 00y4aroImuMcs TPUMEPOB
OTBETCTBEHHOTO OTHOIICHUS K HayKe,
HAaCTOMYMBOCTH B JOCTHKEHUHU LENEH, HAyYHBIX
OTKPBITHH
5 [TpupoHbIE HCTOYHUKH 64 - (hopmupoBaHHe yOSKIEHHOCTH B BO3MOXHOCTH | [{udposas mabopaTopus mo
YTIEBOJOPOIOB U UX MepepadoTKa MO3HAHUS TIPUPOJBI, OTHOIICHUS K XUMHUHU KakK | XUMUU (maramk
JJIEMEHTY 00I11eYeJIOBEYECKOM KYIbTYPhI TMIIEPATYPHITEPMONIAPHBIIN)
6 CrupThl ¥ PEeHOIBI 8u - MpUMEHEHHUE Ha YpoKe HHTepakTUBHbIX (popm | Lludposas mabopatopus mo
paboThl C OO0YYAIOIUMHUCS:.TPYIIIOBON pabOTHl | XUMUH (matumk




WU pabOTHI

B IapaxX, KOTOpble yd4aT oOO0ydJaroumxcs
KOMaHJIHOH paboTe ¥ B3aUMOJACHCTBHIO C
JPYTUMH 00y4atOUIMMHUCS

TMIIEPaTypPbITEPMOIAPHBIH)

Anpaerupl, KeTOHBI, KApOOHOBEIE

KHCJIOTBI

10g

- opraHuzanus medcTBa MOTHBHUPOBAHHBIX H
OPYAMPOBAHHBIX  OOy4aloOmMXcs  Hag — UX
HEYCNEBAIIUMHU OJHOKIACCHUKAMH, JAIOIIETO
0o0ydJamUMCs  COIMAIIBHO 3HAYUMBIA  OTBIT
COTPYAHMYECTBA M B3aNMHOW ITOMOIIH

Crnoxnsie a3¢upsbl. JKupbl

6u

- MpPUMEHEHUE Ha YPOKEe HHTEPAKTUBHBEIX (popm
paboThl ¢ O00YyYaIOIUMHC . TPYIIIOBON PabOTHI
WIN PaObOTHI

B Tapax, KOTOpble ydYaT OOy4aromuxcs
KOMaHTHOW paboTe ¥  B3aMMOJACUCTBUIO C
JIPYTUMU 00YJarOITUMUCS

[Tudposas nadbopaTopus Mo
XUMHA (matumk
TMITEPATYPHITEPMOTIAPHBIH )

VrieBoanl

10u

- popmupoBaHuE YOS KIEHHOCTH B BO3MOXXHOCTH
MO3HAHUS TPUPOJBI, OTHOIICHUS K XHMHUHU Kak
HIIEMEHTY 00IIIeUeI0BEYECKOM KYIbTYPHI

10

A3oTcozepkalue OpraHn4ecKkue

COEIUHEHHUS

18

NpUMEHEHHEe Ha YPOKEe WHTEPAKTUBHBIX (HOpM
paboThl ¢ 00YYaIOUIMMUCS:TPYNIIOBONH paboTHI
WU pabOTHI

B mapax, KOTOpble YydaT OOy4aromuxcs
KOMaHJIHOH paboTe ¥ B3aUMOJACHCTBHIO C
JIPYTUMH 00y4YarOIIMMHUCS

-bopMupoBaHHe YOEKIECHHOCTH B BO3MOYKHOCTH
NO3HAHUSL TPUPOABI, OTHOIIEHUS K XUMHH Kak
AJIEMEHTY O0IIEYeTI0BEYECKON KYIbTYPhI

[udposas maboparopwus 1o
XUMHUHA (matumk
TMIEPATYPHITEPMOIIAPHBIH )

11

CuHTEeTHYECKHE IMOJIMMEPHBI

8u

¢dopmupoBaHne yOEKIEHHOCTH B BO3MOXXHOCTHU
MO3HAHUS TPUPOJBI, OTHOIIEHUS K XHMHUHU Kak
HJIEMEHTY O0IIIeUeIOBEYEeCKOI KYIbTYPHI

Hroro:

684

11 xmacc




Neni/n

Tema

Koa-
BO

yacoB

BocnurareabHbIid KOMIIOHEHT

Touka pocra

Baxxueiiniue
XUMHUYCCKHUEC ITIOHATUA U

3aKOHBI

124

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM PabOTHI €
00yJarOIUMHUCS: TPYIIIOBOM PaOOTHI MIIH pabOTHI
B IMapax, KOTOPbIE y4aT 00ydarommxcst KOMaHIHOU paboTe

Y B3aUMOJICHCTBUIO C IPYTUMHU 00YYarOIIUMHUCS

Crpoenue BemiecTBa

124

- opraHu3zanus meQcTBa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX O0YUAIOIINXCS HAJ UX HEYCHEBAIOLUMU
OJTHOKJIACCHUKaMH, JAIOIIeTr0 00yJaroMCcsl COITHAIbHO

3HAUYUMBIN ONBIT COTPpyAHUYCCTBA U B3aMMHOM IIOMOIIIH

XHUMUYECKUE PEAKIINU

14y

- popMupoBanue yOSKIEHHOCTH B BOSMOYKHOCTH
MO3HAHUS TIPUPOBI, OTHOIIECHHS K XUMHHU KaK JIEMEHTY
00IIIeueI0BeYECKOM KyIbTyphI- Opranmu3aus medcraa
MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX 00yJarOIUXCS Ha/l
UX HEYCMEBAIOIIUMH OJHOKIACCHUKAMHU, JAFOIIIETO
00y4aroIUMCs COIIMATHLHO 3HAYUMBIIA OITBIT

COTPYJHHYECTBA U B3aUMHOM ITOMOLIA

PactBops!

124

-ACITOJIB30BAHNE BOCITUTATEIILHBIX BO3MOKHOCTEH
coJiepKaHusl yueOHOTO TIpeAMETa Yepe3 JEMOHCTPAIIHIO
00y4JaronuMcst TPUMEPOB OTBETCTBEHHOTO OTHOIICHUS K
HayKe, HACTOMYMBOCTH B JOCTH)KEHUH LIEJIEN, HAYUYHBIX
OTKPBITHHOpTraHu3anus mecrsa MOTUBUPOBAHHBIX U
APYAUPOBAHHBIX 00YYAIOMINXCS HAJ MX HEYCIIEBAIOIIMMHU

OJTHOKJIACCHUKAMHU, JAIOIIETO 00YyJaroIuMCs COITUAIbHO

Hudposas nabopaTtopus Mo XuMHUH
(matumk
TMIIEPATyPBITEPMONAPHBII, JATIHUK

XJIOPUA-UOHOB)




3HAUYNMBIN OTIBIT COTPpyAHUYCCTBA U B3aMMHOM IIOMOIIIH

DNEeKTPOXUMHUYECKUE 129 | - hopMupoBanue yOexKI€HHOCTH B BO3SMOKHOCTHU Hudposas maboparopusi M0 XUMHUN
peaxkiuu MO3HAHUS TIPUPOJIBI, OTHOIICHUS K XUMHH KaK dJIEMEHTY (maTumx
o011euenoBeYecKoil KyabTyphl - Opranu3aius megdcraa TMIIEPATyphITEPMONAPHBIH, TaTYUK
MOTHBHUPOBAHHBIX U 3pYIUPOBAHHBIX 00yUaIOIIUXCS HAJl XJIOPU-OHOB)
WX HEYCTICBAIOIINMH OJHOKIACCHUKAMU, JTAIOIIETO
00yJaroIUMCs COLMATHHO 3HAYUMBINA OTIBIT
COTPYIHUYECTBA U B3AUMHON TOMOIIIH
MeTaisl 164 | -mpuMeHeHUe Ha YpOKe HHTEPAKTHBHBIX (hOpM paboTHI ¢ [Mudposast maboparopust 10 XUMUN
00yJarOIUMHUCS: TPYIITIOBOM PaOOTHI WIIH pabOTHI
. (maTyuk TMHEpPATyPBL,IATIUK XIOPHUI-
B IMapax, KOTOPbIE y4aT 00ydJarommxcst KOMaHAHOU paboTe
N HMOHOB)
Y B3aMMOJICHCTBHIO C IPYTHUMH O0YJAFOIIIUMHUCS
Hewmeramibl 16u | - opranuzanus medcTBa MOTHBUPOBAHHBIX U [udposas mabopaTopusi MO XUMUN
SPYAUPOBAHHBIX O0YUAIOIINXCA HAJ UX HEYCHEBAIOLIUMU (maTumk
OJTHOKJIACCHUKAMH, JTAIOIIET0 00yYaromUMCs COLIUATBHO TMITEPATYPHITEPMOTIAPHBII, TaTIHK
3HAYUMBIIA OTBIT COTPYJHUYECTBA U B3AUMHOMN TTOMOIIN XJIOPU-IOHOB)
XuUMUS ¥ )KU3HD 8u - (hopmupoBaHue YOSKIEHHOCTH B BOBMOKHOCTH

MTO3HAHUS PUPOJBI, OTHOIIECHUSA K XUMHUH KaK DJIEMEHTY
o0111e4eNI0BeYeCKON KYIbTYPHI - OpraHu3anus medcra
MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX 00yJArOIIUXCS Ha/l
UX HEYCIEBAIOUMMH OJHOKIACCHUKAMU, NAIOIIErO
00y4aroIuMCs COLIMAIBHO 3HAYUMBIH OIBIT

COTPYJHHYECTBA U B3aUMHOM ITOMOLIU

Hroro:

102y
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