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IosicHuTeIbHAA 3aNIMCKA
[IpeameTHbIME pe3yibTaTaMu ocBoeHUss OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHuUs SBISIOTCS:
dbopMupoBaHUE MEPBOHAYAIBHBIX CHUCTEMATU3HUPOBAHHBIX TMPEICTABICHUN O BEIECTBaX, HUX
IPEBpPALICHUSIX M MPAKTUYECKOM IPUMEHEHMH; OBJIAJICHUE T[IOHATUIHBIM anmapaToM U
CUMBOJIMYECKUM SI3bIKOM XHUMUU;
0CO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHUECKOW HAyKHM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX IPEBpAlllEHUN OPraHMYECKUX W HEOPraHMYECKHUX BEILIECTB Kak
OCHOBbl MHOTHX SIBJIEHHH JKMBOM M HEXHWBOM NIPUPOJIBI; YINIyOJEHHWE NPEICTaBICHUN O
MaTepuaibHOM E€AMHCTBE MUPA;
OBJIaJICHE OCHOBAMHU XMMHUYECKONH IPAMOTHOCTHU: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTUBHO
OLICHUBATh )KM3HEHHBIEC CUTYAllUH, CBSI3aHHBIE C XMMHEH, HABbIKAMU O€3011aCHOr0 00pallleHus C
BEIIECTBAMM, HCIIOJIb3YEeMbIMH B [OBCEJHEBHOW JKU3HU; YMEHHEM aHaJlU3UpOBaThb U
IUIAHUPOBATh HKOJIOTUYECKH O€30MacHOe TMOBEIEHUE B LENAX COEpeXeHUs 3J0pOBbI U
OKPYKaroIlel Cpeibl;
(dopMHpoBaHHE YMEHUI YCTaHABIMBATh CBA3M MEXAY PEalbHO HAOIIONAEMBIMH XUMHUYECKUMHU
SBJICHUSIMU U TIPOLIECCAMHU, TPOUCXOSAIIUMHI B MUKPOMUPE, OOBACHATH TPUUYUHBI MHOTOOOpa3us
BELIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTb PUMEHEHUS
BEIIECTB OT MX CBOICTB;
IPUOOPETEHNS ONbITA UCIOJIB30BAHUS PA3IUYHBIX METOJ0B U3yYEHUS BELIECTB; HAOJIOIEHUS 3a
UX TpPEeBpAlICHUSMH TPU TPOBEACHUU HECIOXKHBIX XUMHUYECKHMX OKCIEPUMEHTOB C
HCIIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U TPHOOPOB;
YMEHHE OKa3bIBaTh MEPBYIO MMOMOIIb MPU OTPABJICHUAX, 0KOTaX U APYTUX TpaBMaX, CBSI3aHHBIX
C BEIIECTBaMU U JIaOOpaTOPHBIM 000PYAOBAHUEM;
OBJIaJICHUE MprueMaMu padoThl ¢ MHGOpMaIUEl XUMUYECKOTO COJEpKaHUs, PEICTaBICHHON B
pasHo ¢opme (B Buae Tekcra, Gopmydn, rpaduKoB, TAOIUYHBIX TaHHBIX, CXeM, (oTorpaduii u
zp.)
CO3/1aHME OCHOBBI /ISl (DOPMHUPOBAHMS MHTEpPECa K PACIIMPEHUIO M YIIIyOJCHHUI0O XMMHUYECKHX
3HaHUU U BBHIOOpA XMMHU KakK MPO(UILHOTO MpeaMeTa MpHU MEepexo/e Ha CTYNEeHb CPEIHEro
(momHOTO) OOMmEro oOpa3oBaHWs, a B JHalbHEHIIEM W B KadecTBE CQepbl CBOE
npodeccCuoHaNbHOM NesTeNbHOCTH;
dbopMupOBaHUE TPEACTABICHUI O 3HAYEHWHM XUMHYECKOM HAayKd B PEIIEHHH COBPEMEHHBIX
HKOJIOTHUECKUX MpOOJIeM, B TOM 4YHCIE€ B NMPEAOTBPAIIEHUN TEXHOTEHHBIX M 3KOJOTMYECKHX
Karactpod.
BBINTyCKHUK HAay4uTCSA:
* OCHOBaM peaJIn3aliy MPOEKTHO-UCCIIEI0BATEIbCKOM 1eATENbHOCTH;
* IPOBOJINTH HAOJIIO/ICHUE U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEJIS;
* OCYILIECTBIISITh PACIIUPEHHBIN MOMCK MHPOPMAIH C UCIOIb30BAaHUEM PECYPCOB OUOIMOTEK U
WHurepHera;
* cO3/1aBaTh U MpeoOpa3oBbIBATH MOJIEIHN U CXEMBI JJIsl PELLIEHUS 3ajay;
* OCYILECTBIIATh BbIOOp Hanbosee 3(h(HEeKTUBHBIX CIOCOOOB peIIeHUs 33aJad B 3aBUCUMOCTU OT
KOHKPETHBIX YCIOBH;
* 1aBaThb OINIPEACICHUE MOHATUAM;
* YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U;
* OCYLIECTBJISITh  JIOTUYECKYIO  OINEPAllMI0  YCTAaHOBJIEHUS  POJOBMJOBBIX  OTHOILIEHUH,
OTrpaHHYEHUE TIOHATHUS;
* 00001IaTh TOHATHS — OCYILECTBIISATh JIOTHUECKYIO OIEPaLHUI0 Iepexojia OT BHIAOBBIX
MPU3HAKOB K POJIOBOMY IMOHSTHIO, OT MOHSTHUS C MEHBIIUM OOBEMOM K MOHATHIO C OONBIINM
00BEMOM;
* OCYLIECTBIISITh CPaBHEHHE, CEpPHALMI0 M KJIAacCU(UKALMIO, CAMOCTOSITENIBHO BBIOMpast
OCHOBAaHUS ¥ KPUTEPUH JIJIsl YKa3aHHBIX JIOTHYECKUX ONEpalui;
* CTPOUTH KIJIACCHU(PUKALIMIO HA OCHOBE TUXOTOMHYECKOT0 JIeJIEeHUs (Ha OCHOBE OTPHUIIaHMUS);
* CTPOUTDH JIOTUYECKOE PACCYXACHME, BKIIOYAIOIIEE YCTAHOBJICHHE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€;



° 06’b$ICH5ITB SABJICHUS, IPOLCCCHI, CBA3U U OTHOUICHUS, BBISIBIIAICMBIC B XOC UCCIICAOBAHU A,

* OCHOBaM O3HAKOMHTEIBHOTO0, N3YyUYaIOIIEeT0, YCBAaUBAIOIIECTO M IIOMCKOBOTO YTCHUS;

¢ CTPYKTYpUPOBATh TCKCTHI, BKIIIOYasA YMCHHC BBIACIIATH TNIABHOC U BTOPOCTCIICHHOC, I''IABHYIO
UJICI0 TEKCTA, BBICTPANBATh TOCIIEI0BATEILHOCTh OMUCHIBAEMBIX COOBITHH;

* pabotath Cc MeradopamMH — TOHUMATh TEPEHOCHBIH CMBICT BBIPAKEHUH, TOHUMATh U
YIOTPEOIIATH 000POTHI PeUr, MOCTPOCHHBIC HAa CKPHITOM YIOJ00JICHUH, 00pa3HOM COJMKEHUH
CIIOB.

* HCIIOJIB30BATh Pa3JInYHbIC MPUEMBI MOMCKa MHpopManuu B MIHTEpHETE, IOMCKOBBIE CEPBHCHI,
CTPOUTD 3aIIPOCHI AJId ITOUCKA I/IH(I)OpMaLII/II/I 1 aHAJIM3UPOBATh PE3YyJIbTATHI ITIOHUCKA,

* ICIIOJIB30BaTh NPUEMBI  MOWCKAa HHGOpMAIMM HAa [EPCOHATBLHOM  KOMIIBIOTEpE, B
UH(POPMALIMOHHOM Cpe/ie YUPESIKIACHUS U B 00pa30BaTEIILHOM ITPOCTPAHCTBE;

¢ UCII0JIb30BATh PAa3JIMYHBIC 6PI6J'II/IOTCLIHBIG, B TOM YHCJIC 3JICKTPOHHBIC, KATAJIOTU JIA IMOUCKaA
HEOOXOIMMBIX KHHT;

¢* UCKAThb I/IHq)OpMaI_[I/IIO B Pa3JIMUHBIX 6a3ax JaHHBIX, CO34aBaThb M 3aIllOJIHATH 633]:1 JaHHBIX, B
YaCTHOCTH HMCITOJIb30BATh PA3JINYHbIC ONPEICITHTEIN;

* popmupoBaTh coOCTBEHHOE WH(MOPMAIMOHHOE MPOCTPAHCTBO: CO3[aBaTh CHUCTEMBI IMANOK H
pasMemath B HUX HYXHbIE WH(QOPMAIMOHHBIC MCTOYHHWKH, pa3Meniath HHGOpMAIHMIO B
WNHurepnere.

* [UJJTAHUPOBaTh W BBINOJHATh y4eOHOE WCCICIOBAaHME M YYEOHBIM TPOEKT, HCIOJIb3Ys
000py/IoBaHUE, MOJICIH, METO/IbI M IPUEMBI, a/ICKBaTHBIC UCCIICyEeMOH podieMe;

* BEIOMPATh U MCIIOJIB30BATh METO/IbI, PEJICBAHTHBIC PacCMaTPUBACMO MpodIIeMe;

* pacrio3HaBaThb M CTaBUTb BOIPOCHI, OTBETHI HAa KOTOPbIE MOTYT OBbITh IOJIYYEHBI MYTEM
HAYYHOTO WCCJICIOBaHUS, OTOMpATh aJleKBaTHbIE METOJbl HCCIIEIOBaHUsA, (OPMYIHPOBATH
BBITCKAKOIIHNEC U3 UCCIICAOBAHNS BBIBOABI,

* HCIIOJIb30BAaTh TaKHUE MATEMAaTHYECKUE METOJbI U MPUEMBI, KaK aOCTPaKIMs W HIcaIn3alus,
JI0Ka3aTeIbCTBO,  JIOKA3aTeNbCTBO  OT  MPOTHBHOIO,  JIOKA3aTEIbCTBO MO  AHAJIOTHH,
OINPOBEP)KEHUE, KOHTPIPUMEDP, WHAYKTHBHBIC M JICAYKTUBHBIC DPACCYXKICHHUS, MOCTPOCHUE U
UCIIOJTHCHUE AJITOPUTMA;

* HCIIOJIb30BaTh TAKUE €CTECTBEHHO-HAYYHBIC METOJIbI M MPUEMBI, KaK HAOJIOICHUE, TTOCTAHOBKA
HpO6JICMBI, BBIIBHKCHUC <<x0p0mel71 THUIIOTE3bI», OKCIICPUMCHT, MO CIUPOBAHHUC,
UCIIOJIb30BAHUE MATEMAaTUYECKUX MOJIENIeH, TEOpPETUYECKOe OOOCHOBAaHUE, YCTAaHOBJICHUE
TPaHUI] MPUMEHUMOCTH MOJIEJIN/TEOPHUH;

* HCIOJIb30BaTh HEKOTOPBIC METOJbI IOJIYYCHUS 3HAHWH, XapaKTepHbIE Ui COIHAIBHBIX U
UCTOPUUECKHUX HAYK: MOCTAaHOBKA MPOOJIEMBI, OTIPOCHI, ONTMCAHUE, CPABHUTEIILHOE HCTOPHUECKOE
olnucaHue, O0ObSICHEHHE, UCTIOIb30BaHUE CTATHCTUYECKUX JJAHHBIX, HHTEpIpeTalus (akTos;

¢ ACHO, JIOTUYHO WM TOYHO M3JIaraTb CBOIO TOYKY 3pPCHHUS, HCIIOJIB30BATh A3BIKOBBIC CpPCACTBA,
aJIeKBaTHBIC 00CYX1aeMol IpodIeMe;

¢ OTJIN4YaThb (i)aKTI)I oT Cy>KI[CHPII>i, MHEHUHN U OIICHOK, KPUTUYCCKU OTHOCHUTHCA K CYKIACHUSAM,
MHEHHSM, OIlEHKaM, PEKOHCTPYUPOBATh HX OCHOBaHUS;

®* BUICTh U KOMMCHTUPOBATHL CBA3b HAYYHOI'O 3HAHHA U HCHHOCTHBIX YCTAaHOBOK, MOPAJIBHBIX
CYXJICHUH MPH MOJyYCHUH, PACTIPOCTPAHCHUH U IPUMEHEHUN HAYYHOTO 3HAHUSI.

* OIIUCHLIBATHL CBOMCTBA TBépI[BIX, KUAKUX, Fa3006p33HI)IX BCIICCTB, BBIACIIAA UX CYHICCTBCHHLBIC
TIPU3HAKH;

* XapaKTepHU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATH MPHUYUHHO-
CJICZICTBEHHBIC CBSI3U MEKIY TaHHBIMH XapaKTEPUCTUKAMH BEIICCTBA;

® paCKphbIBaTb CMBICII OCHOBHBLIX XHMHYCCKHUX HOHATHHU «aToM», «MOJICKYJIa», «XUMHYECKUHN
DIIEMEHTY, «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY», «BAJICHTHOCTHY», UCIOJb3Ys 3HAKOBYIO
CUCTEMY XUMUU,

* U300pakaTh COCTaB MPOCTCHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYJI M CYIIHOCTb
XUMHNYCCKHUX peaKHI/Iﬁ C IOMOIIIBKO XUMHUYCCKUX ypaBHeHI/II\/'I;

* BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, a TAKIKE MACCOBYIO
JOJHO XUMHUYECKOT'O 3JIEMEHTA B COCAUHCHUAX AJISI OLICHKU UX HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

* CPaBHUBATH 110 COCTaBY OKCH/IbI, OCHOBAHUSI, KUCJIOTBI, COJIH;

° KJ'IaCCI/I(bHHHpOBaTB OKCHUIbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIK IO COCTAaBY,



* OIIMCBHIBATh COCTaB, CBOMCTBAa M 3HAuY€HUE (B NPUPOJAE M MPAKTUYECKOW JEATEIBHOCTH
YeJI0BEeKa) MPOCTHIX BEIECTB — KHUCIOPOAA U BOJOPOJa;

* 1aBaThb CPAaBHUTEJIbHYIO XapPAKTEPUCTUKY XUMUYECKUX DJIEMEHTOB U BaXKHEHUIINX COEIMHEHUN
€CTECTBCHHBIX CEMENCTB ILEJI0YHBIX METAJUIOB U TaJIOTEHOB;

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM M XMMUYECKOH TTOCYI0H;

* IPOBOJIUTh HECJIOXHbIE XUMMUYECKHE OINbITHI M HAOMIOJEHMS 33 W3MEHEHMSIMU CBOWCTB
BEUIECTB B IIpOlLlECCE€ MX IPEBpALICHM; COOMI0JaTh MpaBuila TEXHUKH O€30IaCHOCTU IpU
IPOBEICHUH HAOJIOJICHUI U OIIBITOB;

* pa3nuy4aTh 3KCHEPUMEHTAIbHO KHUCJIOTHI M HIENOYH, MOJb3YSICh MHAMKATOPaMH; OCO3HaBaTh
HE00XO0IMMOCTh COOMIOICHUSI Mep 0€30IacHOCTH IPH OOPAIIEHUH ¢ KUCIOTaMHU U IIEIOYaMH.

* OIIPENENATh NPHUHAUIEKHOCTh HEOPraHMYECKHX BEUIECTB K OJHOMY W3 H3YYCHHBIX
KJIACCOB/TPYII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIIPENENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JJIEMEHTOB B BEILIECTBAX;

BBIITyCKHMK MOJYy4YUT BO3MOKHOCTb HAyYUTBCS:

*0CO3HABaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUHU JJI IPAKTUUECKOH 1EATEIbHOCTH YEJI0BEKa;

* ONMCHIBATh U3YUYEHHbIE OOBEKThI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTI'O aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX NEPUOINUECKON CUCTEMBI XUMHUUECKHUX JIEMEHTOB JJIs
0O0BSICHEHUS U NIPEIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(POPMAITMOHHYIO KOMIETEHTHOCTh TIOCPECTBOM YIIIyOJIeHUs 3HAHUH 00 UCTOPUHU
CTaHOBJICHUSI XUMUYECKONW HAyKH, €€ OCHOBHBIX IOHATHH, NEPUOAMYECKOIO 3aKOHA KaK OJHOTO
U3 BOKHEHIINX 3aKOHOB MPUPO/IbL, @ TAK)KE O COBPEMEHHBIX JOCTUKEHUSIX HAYKH U TEXHUKHU.

* COCTAaBJIATh MOJICKYJSIDHBIE U IIOJIHBIE HMOHHBIE YPAaBHEHMSI II0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH IIPUMEPBl pEaKUUi, MNOATBEP)KIAIOIIMX CYLIECTBOBAHUE B3aUMOCBSA3U MEXIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEILIECTB;

* IPOrHO3UPOBATh PE3yJbTaThbl BO3JEHCTBUSA pa3IMYHbIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUU;

* IPOrHO3UPOBATh PE3yIbTaThl BO3JEHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMELIEHUE XMMUYECKOTIO
paBHOBECHS.

* IPOTHO3UPOBATh XMMHUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSIBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTENIbHBIE
CBOICTBA C yUETOM CTENEHEN OKUCIEHUS DJIEMEHTOB, BXOSINX B €r0 COCTaB;

* BBISIBJISITh CYILIECTBOBAHUE I'€HETUYECKOM B3aMMOCBS3M MEXKIY BEIIECTBAMHU B PSIy: MPOCTOE
BELIECTBO — OKCHJl — I'MAPOKCHUJ — COJIb;

* XapaKTepr30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJUTH NPUMEPbl YPAaBHEHHM peakluil, JIe)KalMX B OCHOBE MPOMBIIUIEHHBIX CHOCOOOB
MOJIyYEHUs] aMMHaKa, CEpHOM KHUCIIOTHI, UYyTyHA U CTaJlu;

* ONMChIBaTh (PU3UYECKUE M XUMHUYECKUE IMPOILECCHl, SBIAIONIMECS YacThbl0 KpyroBOpOTa
BEIIECTB B IPUPOJIE;

* OPraHU30BbIBaTh, MPOBOJUTH YYEHMYECKHE IPOEKTHI IO HMCCIEAOBAHHUIO CBOWCTB BEIIECTB,
MMEIOLINX BaKHOE MTPAKTHYECKOE 3HAUCHHUE.

* PaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCETHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOJUMOCTh COOJIOJEHUS MPaBUJ HKOJIOTMYECKH OE€30MacHOTrO MOBEACHHUS B
OKpY>Karolle NPUPOIHON CpEE;

* IOHUMaTh CMBICI W HEOOXOIMMOCTb COOJIIOIEHUS TpEeANHCAaHUM, MpeaJaraeMblx B
UHCTPYKILHUSAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOIM XUMHHU U JIP.;

* UCMIONIB30BaTh  NPUOOPETEHHbIE  KJIIOYEBbIE  KOMIETEHTHOCTH  NPU  BBIIOJHEHHUH
UCCIIEIOBATEIbCKUX MPOEKTOB IO M3YUYEHHUIO CBOWCTB, CIIOCOOOB IMOJIyUYEHHS M PaclO3HAaBaHUS
BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTHBHYI0 KOMIIETEHTHOCTb, HCIIOJb3Yys CPEACTBA YCTHOW U NMHUCBMEHHOU
KOMMYHHUKAIlMM TMpH padoTe C TeKcTaMu Y4yeOHHWKa U JIOMOJHUTEIBHOM JHUTepaTypoH,
CIPAaBOYHBIMU TaOJMIAMH, TPOSIBIATH TOTOBHOCTh K YB@)KEHUIO HMHOM TOUYKM 3pEeHUs NpU
00CYXJIEHUH PEe3yNIbTaTOB BBIOJIHEHHOM paboThI;



* 0O0OBEKTUBHO OLIEHMBATh MH(POPMALMIO O BEIIECTBAX M XMMUYECKHUX IPOLECCAaX, KPUTHUECKU
OTHOCHUTBCS K TICEBIOHAYYHOH WHQOpManuu, HEIOOPOCOBECTHOM pekjIame, Kacaromiencs
MCII0JIb30BaHUs PA3JINYHBIX BEILIECTB.

MeranpeaAMEeTHBIME ~ pe3yJbTaTaMHd OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMBbl
OCHOBHOTO 00II1eT0 00pa30BaHUsl SBISIOTCS:

OBJIaJICHHE HaBBIKAMH CaMOCTOSITENIbHOTO MTPUOOPETEHUSI HOBBIX 3HAHUHN, OpraHu3alii y4eOHOI
JESITENIBHOCTH, ITIOMCKA CPEACTB €€ OCYIIECTBIICHUS;

YMEHHE TUIaHUPOBATh MYTU JOCTHKEHUS eJIel Ha OCHOBE CaMOCTOSITEIbHOIO aHanu3a YCIOBUN
U CPE/CTB UX JIOCTUKCHUS, BBIICIAThH AJIbTEPHATHBHBIE CIIOCOOBI JOCTHKEHHS 1IeJH U BHIOUPATh
HanOosnee 3(dexTuBHbI crocod, OCYIIECTBIATh MO3HABATEIBbHYIO PE(IIEKCHI0O B OTHOLICHUH
NENCTBUI MO pelIeHHIo Y4eOHbIX U MO3HABATEIbHBIX 3a7au.

YMEHHME MOHHUMATh MpOOJIEMY, CTaBUTh BOIPOCHI, BBIABUIATH TUIIOTE3Y, JABaTh OIPEICIICHUE
MOHATHUSIM, KIACCHU(PUIMPOBATh, CTPYKTYPUPOBATh MaTepHall, IMPOBOJUTh SKCIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYIIHPOBATH BBIBOJBI U 3aKIIOYCHHUS;

YMEHHE COOTHOCHUTH CBOM JICHCTBUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIECTBISTh KOHTPOIb
CBOCH JIEATENILHOCTU B TPOLIECCE JOCTIDKEHHS pe3yJsibTara, ONpeeNsTh CIocoObl NEHCTBUN B
pamMKax MpeUIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATb CBOU JIEUCTBUSA B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalluEH;

dbopMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIOJIb30BAaHUS HHCTPYMEHTOB H
TEXHUYECKUX CPEJCTB HWH(POPMALMOHHBIX TEXHOJOTUH (KOMIIBIOTEPOB M MPOTPAMMHOTO
oOecrnevyeHns) Kak HHCTPYMEHTaJIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATHUBHBIX U MMO3HABATEIbHBIX
YHUBEPCAIBHBIX YU€OHBIX JIEHCTBHI;

YMEHHE CO3/1aBaTh, MPUMEHSATh U MPEOOPa3OBHIBATh 3HAKU M CHUMBOJIbI, MOJEIH U CXEMBI JIJIS
pelieHns yueOHBIX U I03HABATEIbHBIX 3a1a4;

YMEHHE HU3BJIEKaThb MHGOPMAIIMIO U3 PA3IUYHBIX MCTOUYHUKOB (BKJIIOYAsl CpelCTBa MacCOBOM
uH(popManMy, KOMMAKT-AUCKU Yy4eOHOro HazHaueHus, pecypchl HMuTepHera), cBoOOAHO
MOJIb30BAThCS CIPABOYHOM JMUTEpaTypod, B TOM 4YHCJIE€ M Ha DIIEKTPOHHBIX HOCUTEISX,
co0roaTh HOPMBI HHPOPMAIIMOHHON H30UPATEIIbHOCTH, dTHKHY;

YMEHHE Ha TPAKTHKE TMOJb30BAThCd OCHOBHBIMU JIOTUYECKHMMH TMpUEMaMH, METOJaMHu
HaOJII0/IEHUS, MOJEIUPOBAHUS, 00BICHEHUS, pELICHUs [TPOOIeM, TPOrHO3ZUPOBAHUS U JIP.;
YMEHHE OPraHU30BBIBATH CBOIO )KM3Hb B COOTBETCTBUH C MPECTABICHUSMHU O 3JJ0POBOM 00paze
JKU3HHU, TpaBax U OO0S3aHHOCTAX TIPaKIaHWHA, LIEHHOCTSX OBITHS, KYJIbTYpbl U COLUAIBHOIO
B3aMMO/ICICTBHS;

YMEHHE BBINIOJHATh IIO3HABATEIbHBIE U IPAKTHUUECKUE 3aJaHUS], B TOM YHCJIE IPOEKTHBHIE;
YMEHHME CaMOCTOSITEIBHO M apryMEHTHPOBAHHO OLIEHHWBAaTh CBOM JCWCTBHS U JIEHCTBHUSA
OJIHOKJIACCHUKOB, COJIep>KaTeIbHO 000CHOBBIBAS MIPABHIIBHOCTD UJIU OLIMOOYHOCTH pe3ynbTara u
crioco0a JIeHCTBHS, aJEKBAaTHO OLCHMBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy (hakTHYecKOro
WIM TPEIOoaraéMoro pacxojia peCypcoB Ha pEleHUE 3aJauM, a TaKKe CBOM BO3MOKHOCTH B
JOCTHKEHUH LIETU OIIPEIETICHHON CII0KHOCTH;

yMeHHe paboTaTh B rpynne — 3¢(EeKTUBHO COTPYIHHUYATh U B3aUMOJICHCTBOBATh Ha OCHOBE
KOOPJMHAIMK PA3IMYHBIX MO3MLMN TMpH BbIpabOTKE OOIIEro peleHuss B COBMECTHOM
JeSTEIbHOCTH; CIIyIaTh MapTHepa, (GOopMyJIHpoBaTb M apryMEHTUPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTamBaTh CBOK MO3ULUI0 U KOOPAWHUPOBATH €€ C MO3UIMH MapTHEPOB, B TOM
YHClie B CUTYyallul CTOJKHOBEHUS MHTEPECOB; MPOJYKTUBHO pa3pemiath KOHMINKTH Ha OCHOBE
ydyeTa HHTEPECOB U IO3MLIMH BCEX €ro YYAaCTHHUKOB, NOMCKA M OLIEHKH aJIbTEPHATHBHBIX
Croco00B pa3penieHus] KOHMIUKTOB.

Kpome Toro, k MeTampeiMeTHBIM pe3yiabTaTaM OTHOCATCS YHHBEPCAIbHbIE CHOCOOBI
nesitenbHOCTH (Y'Y /[]), KoTophie (OpMUPYIOTCS B IIKOJIBHOM Kypce XUMUU M MPUMEHSIOTCS KaK
B paMKax 00pa30BaTeIbHOrO MPOLECCa, TAK U B PEaTbHbIX KU3HEHHBIX CUTYaIUAX:

JImanoctaeie VY /:

Oco3HaHMe ce0s Kak uwieHa oOIIecTBa Ha Ii00albHOM, PErMOHAIBHOM M JIOKAJTbHOM YPOBHSX
(>KUTEI TIITAaHETHI 3eMJIS, )KUTENThb KOHKPETHOTO PETHOHA);

0CO3HAHHME 3HAYMMOCTHU M OOLTHOCTH INTOOANBHBIX MPOOJIEM YEIOBEUECTBa;
HMOLIMOHAIBHO-IICHHOCTHOE OTHOIIEHHE K OKpPY’KaIoleH cpeie, HEOOXOAMMOCTH €€ COXpaHeHUs



U PaIlMOHAILHOTO UCIIOJIb30BAHNS;
NaTPUOTH3M, JIFOOOBb K CBOEH MECTHOCTH, CBOEMY PErHOHY, CBOEH CTpaHe;
YBa)XKCHHE K UCTOPUH, KYyIbTypE, HAIMOHAILHBIM OCOOEHHOCTSIM, TOJIEPAHTHOCTb.
Perynstusnbie YV I:
CIIOCOOHOCTH K CAMOCTOSITEIbHOMY TPUOOPETEHUIO HOBBIX 3HAHUU U MPAKTUYECKUX YMECHHUIA;
YMEHUS YIPABJISTh CBOEH MIO3HABATEIBHOM JESITEIBHOCTHIO;
YMEHHUE OPraHU30BbIBATH CBOIO JICSITEIbHOCTD;
ONpENENATh €€ LEeNH U 33/1a4u;
BBIOMPATH CPEJICTBA U IPUMEHSThH UX HA MPAKTUKE;
OIICHUBATDH IOCTUTHYTHIE PE3YJIbTaThI.
[To3naBarensubie YV /:
dbopMUpOBaHHE U PA3BUTHE TO CPEICTBAM XMMHYECKHX 3HAHUU TMO3HABATEIBLHBIX WHTEPECOB,
WHTEJUIEKTYJIbHBIX U TBOPUYECKUX PE3YJIbTATOB;
YMEHHE BECTH CaMOCTOSTEIBbHBIA TOWUCK, aHamu3, OTOOp WHQopmaiuu, e€ mpeodpa3oBaHUE,
COXpaHEHHUe, Nepeavy U MPEe3eHTALUIO ¢ TOMOILBIO TEXHUYECKUX CPE/CTB.
KommyHukatusHbie Y'Y /1:
CaMOCTOSITENIbHO OpPraHU30BBIBATH Y4eOHOE B3aMMOEHCTBHE B rpymnne (omnpeaensTh oouiue
1[EJIH, PACIIPEACIIATh POJIU, JOTOBAPUBATHCS JIPYT C APYTOM)
OOyyeHre XMMUU B OCHOBHOM IIKOJIE JOJKHO OBITh HAIIPaBJICHO Ha JOCTH)KEHUE CIIEIYIOIINX
JUYHOCTHBIX PE3yJIbTaTOB:
OBJIaJICHHE Ha ypOBHE OOIIEro oOpa3oBaHMs 3aKOHYCHHOW CHUCTEMOW XMMHUYECKHX 3HAHHU U
YMEHUM, HAaBBIKAMH MX MTPUMEHEHHUS B PA3JIMYHBIX KU3HECHHBIX CUTYalIHsIX;
OCO3HAHUE HEHHOCTH 3HAHUU [0 XUMHUH KaK BaXKHEHILIEr0 KOMIIOHEHTa HAYYHON KapTHUHbI MUPA;
c(hOPpMUPOBAHHOCTh  YCTOMYMBBIX YCTAaHOBOK COLMAJIBLHO-OTBETCTBEHHOTO TIOBEACHUS B
OKpYXKarollel cpesie — cpeqie OOUTaHUs BCETo KUBOTO, B TOM YHCJIE U YEIIOBEKA.
Conep:xanue yueOHOT0 npeaMeTa

[ToBTOpEeHNE OCHOBHBIX BOIIPOCOB 8 Kiacca (3 yaca)
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema Xumuyeckux aemeHTos .M. MenzaeneeBa B
CBETE TEOPUH CTPOEHUS aToMa.
Xumnueckas cBa3b. CTpoeHue BeniecTBa. THIIBI KPUCTAUTMUYECKUX PEIIETOK.
XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB. PacyeTsl 10 XUMHUYECKUM
YpaBHEHUSM.
Hemonctpanuu. Tabnuma «Buasl cBsazeity. Tabnuma « TUIbl KpUCTATUTMUECKUX PEHIETOK)

Tema 1. Knaccuduxarus xumMmudyeckux peaxkuii (6 4)
TennoBoit 3 pexT xumudeckoit peakiuu. TepMOXUMHUUECKHUE YPaBHEHUS, pACUETHI 110 HUM.
CKOpOoCTh XUMHUYECKUX PEAKIUNA. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIMil OT pa3InyHBIX
YCIIOBHI: OT MNPUPOJABl PEArupyIOIIMX BEIIECTB, IUIOMIAJA MOBEPXHOCTHU CONPUKOCHOBEHHS,
KOHIIGHTpAIlMd  PEarupyrolirmx  BeIIeCTB, TEMIIepaTyphbl, KaTaJiu3aTopa. XHUMHUUYECKOE
paBHOBECHE, YCIIOBHS €ro cMelleHus. Perenue 3anad.
JeMmoHcTpanmu.
JleMOHCTpanysi ONBITOB, BBICHSIOIIMX 3aBUCHUMOCTh CKOPOCTH XHMMHUYECKHX pPEaKUUid OT
pa3IUYHbBIX (PAKTOPOB.
Tabmumer «OOpatuMble peakuun», «XUMHYECKOe paBHOBecHe», «CKOpOCTh XHUMHYECKOH
peaKIum».
Pacuernsbie 3agaumn.
PacueTsl Mo TEpMOXUMHUYECKUM YPAaBHEHUSIM.

Tema 2. DnekTpoautudeckas gucconuanus (74)

DIEeKTPONUTBI W HEINCKTPOJIUTHI. DJIEKTPOJMTUYECKAs] JTUCCOIMAIUS BEIIECTB B BOIHBIX
pactBopax. Mounbl. Katnonsl u aHuoHbl. ['MapaTHasi Teopusi pacTBOPOB. DIJIEKTPOIUTHUECKAs
JTUCCOIMAIISA KHUCIIOT, menoded W coned. Cnabble W CHIbHBIE DJIEKTpONHuThL. (CTerneHb
JIUCCOIUAIIUU. Peakumu monHoro o6Mena. OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.
OKuCIHATENb, BOCCTAHOBUTENH. [ MAPOIU3 COMEH.
HemoncTpauuu. McnpiTanre pacTBOPOB BEIIECTB HA ANEKTPUUECKYIO TPOBOJAUMOCTD. JIBHKEeHUE
HOHOB B JICKTPHUECKOM II0JIE.



JlaGopatopHbie onbITH. Peakiinu oOMeHa MKy pacTBOPaMHU 3JIEKTPOJIUTOB.
[TpakTnueckast padota. PemieHue sKcrepuMEHTANBHBIX 3aad MO TeMe «DJIEKTPOIUTHYECKast
JCCOLIAALIUS.
Tewma 3. lNasorensi(5 1)
ITonoxeHue rajJoreHoB B IIEPUOJMYECKOM CHCTEME M CTpOoeHue UX aTtoMoB. PDusnyeckue u
XUMHYECKHE CBOICTBA rajOreHoB.
CpaBHuUTENbHAs XapaKTEPUCTHKA rajioreHoB. [IpuMeHeHne rajJoreHos.
Xnopoogopoa. [Tonyuenne. duznueckue cBoiicTBa. CoJisiHasA KUCIOTa U €€ COJIH.
[Tpaktuyeckas padora. [lomyuenue XJI0poBOJOPOIA U H3yUSHHE €TI0 CBOMCTB.
JemoHncTpaunu. @usnueckue cBoiicTBa rajioreHoB. [lonydueHue XJ10poBo10poAa U pacTBOPEHUE
€ro B BOJIE.
JlaGopatopHble OmbITH. Pacro3HaBaHUE COJISTHOW KHUCIIOTHI, XJIOPHAOB, OPOMHJIOB, HOIUIOB H
uona
Tema 4. Kucnopon u cepa (6 1)
[TonoxxeHre KUCIOPOJia U Cepbl B MEPUOANUYECKOIN cHCTEME XMMHUECKUX DJIEMEHTOB, CTPOCHUE
UX aTOMOB. AJUIOTPONUS KUCIOPOAa — O30H.
Cepa. Amnorpornusi cepbl. Du3MYECKMe U XMMHUYECKHE CBOWCTBAa. HaxoxaeHue B mnpupoe.
[Tpumenenue cepol. Oxcupn cepbi(1V). CepoBomopoaHas U CepHUCTass KUCIOTHI M MX COJIU.
Oxcun cepoi(VI). Cepnas kucnora u ee coiau. OKUCIUTENbHbBIE CBOMCTBA KOHLIEHTPUPOBAHHOM
CEpPHOM KHUCJIOTBHI.
[TonsiTre 0 CKOPOCTU XUMUYECKUX peakuuid. Katanuszaropsl.
JemoHcTpauuu. AJIOTpOIMsS KUCIOpPOJa U Cepbl. 3HAKOMCTBO € 0Opa3lamMu HPHUPOIHBIX
cynb(huI0B, Cynb}aros.
JlaGopatopHsbie onbIThl. Pacnio3sHaBanue cynbdua-, CyabQuT- 1 cyabhaT-uoOHOB B paCTBOPE
[TpakTuueckas pabota. Pemenue skcnepuMeHTalbHBIX 3a/1a4 110 Teme «Kucnopos u cepay.
Pacuernble 3amaun. BblunciieHus 1Mo XMMHUYECKUM YpPaBHEHUSM pEakIUil Macchl, KOJIMYECTBA
BEleCTBa WJIM O0bEeMa MO W3BECTHOW Macce, KOJMYECTBY BeEIIeCTBA UM 00BEMYy OIHOIO W3
BCTYMAIOIIUX WK HOJYYarOIIUXCs B PEAKI[UH BELLIECTB.
Tewma 5. Azot u pochop (8 1)
[Tonoxenue azora u ¢pocdopa B MEproANIECKO CHCTEME XUMHUYECKUX HIEMEHTOB, CTPOSHHE HX
aTOMOB. A30T, (hu3nyUecKkue M XMMHUYECKUE CBOWCTBA, MOJlyueHUE U mpuMmeHeHue. KpyroBopor
azota B mpupoae. AMMmuak. dusnueckue M XUMHYECKHE CBOWCTBA aMMHUaKa, IOJIyUYEHUE,
npuMeHerne. Comu ammonusa. Oxcuasl azora(ll) m (IV). AsoTHas kuciaoTta W ee couu.
OxucnuTeNnbHble CBONCTBA a30THON KUCIIOTHI.
®ocdop. Amnorponus docdopa. Puszmueckne U XUMHUUECKHe cBoicTBa Qochopa. Oxcun
docdopa(V). Oprodochopnas kuciora u ee Cou.
MuHepanbHble yI100peHHUs.
Jemoncrpanuu. [lonmyuenne ammuaka U ero pactBopeHue B Boje. O3HakomiieHue ¢ o0pa3laMu
HNPUPOJHBIX HUTPATOB, ocaToB.
JlaGopaTopHbie ombIThl. B3aumopeiicTBue cosield amMmMoHHS cO mienodamMu. O3HaKOMIIEHUE C
a30THBIMU U POCHOPHBIMU YA0OPEHUSIMHU.
[TpakTrueckue paboOTHI
[TosryueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.
OmnpeneneHre MUHEPATbHBIX YI0OpEHUH.
Tema 6. Yriepon u kpemuuii (9 1)
[TonoxxeHue yriepojia U KPEMHHUSI B IEPUOINYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB, CTPOEHUE
UX aTOMOB. YTJepoJ, aIoTponHble Moaudukanuu, (uzndeckue M XUMHUYECKHE CBOMCTBa
yriepojia. YTapHbIi ra3, CBOMCTBA U (HU3UOJIOTHUECKOE JCHCTBHE HA OPTaHW3M. Y TJICKUCIBIN
ra3, yrojabHasi KUCJIOTa U ee coiau. KpyroBopot yriepoja B npupo/e.
Kpemuuii. Oxcun kpemuus(I1V). Kpemuuenas kucnora u ee conu. Crexiio. LlemenT.
Hemonctpauuu. Kpucrammnueckue pemieTku anmasa U rpadura. 3HAKOMCTBO ¢ oOpaslnamu
IPUPOJIHBIX KapOOHATOB M CHJIMKATOB. O3HAaKOMIIGHHE C pa3IMYHBIMH BHUJAAMU TOILIUBA.
O3HaKOMJIEHHE C BUJJaMH CTEKJIA.
JlaboparopHblie onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMH U B3aMOIIPEBPALIEHUSIMU KapOOHATOB U



rupokapOonaroB. KauecTBeHHBIE peakIMy Ha KapOOHAT- U CHIIUKAT-UOHBI.
[Ipaktnueckass pabora. Ilomydenme oxcuga yriaepona(lV) wu  wu3ydeHue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.
Tewma 7. OGmue cBoiicTBa MeTauioB (134)

ITonoxeHnue MeTauioB B MEPUOAUYECKON CUCTEME XUMHUYeCKuX dieMeHToB Jl. M. Menneneesa.
Meramueckas cBsizb. PU3MUECKME U XMUMHUYECKHME CBOMCTBA METANIOB. Psa HampshkeHui
METaJlIOB.
[Tonsatue o w™etamuryprun. CrocoObl mnosydeHuss MetauioB. CmiaBel  (cTanb, YYTyH,
TopamroMuHAN, Oponsa). IIpobmema 0€30TXOAHBIX MPOU3BOJACTB B METALIYPTUU U OXpaHa
OKPYXKAarOILEeH Cpebl.
[Ilenounslie MeTaibl. [lonokeHne METOYHBIX METAILUIOB B IEPUOJINYECKON CUCTEME U CTPOCHHUE
aroMoB. Haxoxnenune B mnpupone. dusznueckue MU XUMHUECKHE CBOMCTBA. [IpumeHeHne
LIEJIOYHBIX METAJIJIOB U UX COCIUHECHUN.
[IlenouHo3emenbHble MeTaiuibl. [lo0okeHne 111€710YHO3EMENIBHBIX METAJIJIOB B NEPUOANYECKOMN
cucrteme U crpoeHue aromoB. Haxoxxnenue B npupone. Kanpnuii u ero coenunenus. XKecTkocTsb
BOJIBI U CIIOCOOBI €€ YCTPaHEHUSI.
Amomunuii. IlonokeHne amOMUHHSA B NEPUOJUYECKONM CHCTEME U CTPOCHHE €ro aToMa.
Haxoxnenne B mpupone. Ou3MUecKkne M XUMHUYECKHE CBOICTBa amOMUHUSA. AMQOTEPHOCTH
OKCHJIAa U TUJIPOKCHJIA AIIFOMHUHHSL.
Keneso. [TonoxxeHue xene3a B IEPUOJUIECKON CUCTEME U CTPOEHHE ero atoma. Haxoxnenue B
npupone. PusnyeckMe M XUMHYECKHE CBOMCTBa jkene3a. OKCUAbl, THAPOKCHUIBI U COJHU
xkeneza(ll) n xeneza(Ill).
JlemoHCcTpauuu. 3HAaKOMCTBO € 0Opa3lamMHM Ba)XKHEHIIMX COJed HaTpus, Kalus, HNPUPOAHBIX
COCIMHEHUN KajbLus, pPyIJaMu JKelle3a, COCIMHECHMSIMHU QJIIOMHHHs. B3aummopneincrsue
LIECJIOYHBIX, IIEJIOYHO3EMEIBHBIX METAJJIOB M ANIOMUHMA € Boaou. CokuraHue jkenesa B
KHCIJIOPOJIE U XJIOPE.
JlaGopatopHble onbIThl. IlomydeHue ruapokcuaa ajdlOMHHHMS U B3aMMOJEHCTBHE €ro ¢
kuciotamu U menouamu. [lonyuenue rugpokcuaos sxenesza(ll) u (III) u B3aumoneiicTBue ux ¢
KHCJIOTaMU U ILEJI0YaMH.
[TpakTrueckue paboOTHI
Pemenne skcnepuMeHTanbHbIX 3a1ad 1o Tteme «nemeHThl [A—IIIA-rpynn nepuoauyeckon
TaOJIMLbIl XUMHUYECKHUX AJIEMEHTOBY.
Pemenne skcriepuMEHTAIBHBIX 3a7a4 110 TeMe «MeTalibl U UX COEIUHEHUS».
Pacuernble 3amaun. Beruucienns no XMMMYECKUM YPaBHEHUSM MaccChl, 00beMa WM KOJIMYECTBa
BEIIECTBA OJHOIO U3 MPOJAYKTOB PEaKLUMU MO Macce MCXOJHOIO BELIECTBA, O0bEMYy WU
KOJIMYECTBY BEILIECTBA, COAEPIKALLEIO ONPENEIECHHYIO JOJII0 IPUMECEH.

Tema 8. OcHoBbI opranndeckoi xumun(10 )
[TepBoHavanbHbIe MpecTaBiIeHUs] 00 opraHnyeckux BemiecTBax [lepBoHayanbHbIE CBEJEHUS O
CTPOCHUM OPraHUYECKUX BelecTB. OCHOBHBIE IOJIOKEHHUS TEOPUU CTPOEHUS OPraHMUYECKHUX
coenuHeHuil A. M. bytnepoBa. M3omepus. VYmpoiieHHas KiacCU(pUKaLUs OpPraHUYECKHUX
COCIMHEHU.
VYrnesopoponsl. IlpenenvHble yrieBogoponbl. MertaH, 3TaH. Du3nMyeckue M XUMHUYECKUE
cBorictBa. [IpumMeHenue.
HenpenensHubie yriesogopoasl. JtuineH. Ousndeckue U XuMudeckue cBoiictBa. [Ipumenenue.
AneruneH. JlueHoBsie yriieBo1opo/ibl. [IoHATHE O MUKIMYECKHX YIIIEBOIOPOaX (IIUKIOAIKAHBI,
6enson).lIpupoaHbie HCTOYHUKU YTriieBoa0opoa0oB. HedTh U mpupoHbIid ra3, UX NPUMEHEHHUE.
3ammra atMocepHoro Bosjayxa oT 3arps3HeHus. Crnuptel. OHOATOMHbBIE CHHPTHL. MeTaHoI.
Ortanon. ®usnueckue cBoilcTBa. DU3MONOrMYECKOe [EHCTBHE CIHPTOB HAa OPTraHU3M.
[Tpumenenne. MHOroaToMHble CIUPTHL. DTUIEHTHKONG. [ unepun. [Ipumenenue. KapOoHoBsie
kucioTel. JKupbl. MypaBbHHAasE M yKCyCHas KHCIOTBL. Pusnueckue cBoicTBa. IIpumeHeHne.
Bricine xap6oHoBBIE KHUCIOTHL. CTeapuHOBasi KUCIOTa. KuUpbl — MPOAYKTHI B3aUMOJICHCTBUSA
[JIMLEPUHA ¥ BBICIIUX KapOOHOBBIX KHUCIOT. Ponb XuMpOB B mpolrecce oOMeHa BEUIECTB B
opranusme. KanopuitHOCTb KUpOB.
VYrneBonbl ['mroko3a, caxapo3a — BaKHEWIIME NPEICTABUTENN YriaeBoAoB. HaxoxneHue B



npupone. PotocuHte3. Ponp IUIIOKO3BI B NMHUTAHUU W YKPEIUIEHUWH 3700poBbs. Kpaxman u

LEeJUTI0I03a — MpUpoAHble noaumepsl. Haxoxaenue B npupoze. [Ipumenenue.

benku — Guononumepsl. CoctaB 6enkoB. dynkiuu Oenkos. Ponp GenkoB B nutanuu. [lonsTue

0 ¢epMeHTaX U TOPMOHAX.

[Tomumepsl —  BBICOKOMOJIEKYJIsIpHBIE  coenuHeHus.  [lonmmaTuien.

[TonuBuauaxa0pua. [IpMeHeHe MoIuMepoB.

JeMoHcTpanuu.

Mogenu MoeKys OpraHu4ecKUX COSAMHEHUH, CXeMbl, TAOIUIBI.
I'opeHue yriaeBoopoJoB U 0OHAPYKEHUE TPOAYKTOB UX TOPEHUSL.
OO6pa3ipl HeTH U TPOTYKTOB MX MEepepadbOTKH.

BueoonsITsl 10 cBOICTBAM OCHOBHBIX KJIACCOB BEILECTB.

[Momunponuinen.

PacuerHbie 3amaun. YcraHoBIEHHE NpocTeilimeil (opMynbl BelecTBa MO MacCOBBIM JOJSIM

3JICMCHTOB.



Kanennapuo-remaTnyeckoe IiiaHunPOBaHHE

no XUMHH
B « 9 » Kiacce
68 wyacos B roj.
2023-2024
y4eOHBI roJ

ILnanupyemas DakTHYeCcKas
Ne ypoka Tema ypoka aara JaTa MpoBeIeHUsl
NpoBeIeHus
IloBTOpEHUE OCHOBHBIX BONPOCOB 8 Kiacca (3 )
1. TexHuka 6e3011aCHOCTH B KAOMHETE XUMHUH. 04.09.2023
Crpoenne aroma. [leproamaeckuii 3aK0H U
[ICX9 JI.1. MenneneeBa B CBETE CTPOEHUS
aToma.
2. Xumuueckas cBsizb. CTpOEHHE BEIIECTBRA. 08.09.2023
3. OCHOBHBIE KJIACCHI HEOPraHUYeCKuX BerecTs, ux | 11.09.2023
CBSI3b MEXKIY COOOI.
Kaaccndukannsa xummudeckux peakuuii (6 1)
4, OKHCAUTETHHO — BOCCTAHOBUTEbHBIE PEAKIINU 15.09.2023
5. TemutoBoii a¢ ekt xuM. peakimu. Pacuets! mo 18.09.2023
TEPMOXUMHYECKUM yPaBHEHHSM.
6. CKOpOCTh XUMHUYECKUX PEaKIINH. 22.09.2023
7. [IpakTnueckas padora Nel. M3ydenue BnustHUs 25.09.2023
YCIIOBHI TIPOBE/ICHHSI XUMUYECKOW PEaKklny Ha ee
CKOpOCTh
8. XHMHYECKOE paBHOBECHE. Y CIIOBHS €T0 29.09.2024
CMEIICHHSI.
Q. O0600menue u cucremaruzanus 3Hannin. Pemmenne | 02.10.2023
3aja4
uexkTpojuTHYecKas guccouuanus (7 1)
10. CyIIHOCTH MPOLECCA IIEKTPOTUTHYECKOM 06.10.2023
JHMCCOLHAIIN
11. DJIEKTPOIMTHYECKAS TUCCOLMALIUS KUCIIOT, 09.10.2023
iesIo4en U Coyen.
12. Cra0ble ¥ CUIIbHBIE 3JIEKTPOIUTHL. CTENeHb 13.10.2023
JMCCOLIMAIIH.
13. Peaxmun moHHOrO 0OMEHA. 16.10.2023




14, T'unponus coneit. 20.10.2023
15. Ipaktuueckas padora Ne2.Penrenue sxcrepu- 23.10.2023
MEHTAaJIBHBIX 3a]1a4 110 TeMe «CBOWCTBa KHUCIIOT,
OCHOBaHHM U COJIEN KaK BJIEKTPOIUTOBY.
16. KonTponbnas pabora Nel mo teme: 27.10.2023
«QNEKTPOTUTHYECKAST TUCCOLIHALIUS.
I'anorensl (5 4)
17. XapaKTepucTUKa raJoreHOB 06.11.2023
18. Xiop 10.11.2023
19. XJ10pOBOAOPOI: MONYYCHUE U CBOMCTBA 13.11.2023
20. CoJstHast KHCJIOTa U €€ COJTU 17.11.2023
21. [Ipaktnueckas padora Ne3. ITonyuenue comstnoit | 20.11.2023
KHUCJIOTBI U U3yUYEHHE €€ CBOMCTB
Kucaopon u cepa (6 4)
22. XapakTepucTUKa KUCIOPO/Ia U Cepbl 24.11.2023
23. Cepa. duznveckre U XMMUYECKUE CBOMCTBA cephl. | 27.11.2023
[Ipumenenue.
24. CepoBoopo. Cynbhuast 01.12.2023
25. Oxkcup cepsl (IV). CepoBomopoanast u cepuucras | 04.12.2023
KHCJIOTBI M UX COJIH.
26. Oxkcup cepsl (VI). CepHast KHCIIOTA U €€ COJIH. 08.12.2023
27. [IpakTnueckas padora Ne4. Pemenue sxcriepu- 11.12.2023
MEHTaJIbHBIX 3a/1a4 1o TeMe «Kucmopos u cepay.
A3ot u docdop (8 9)
28. XapakrepucTuka azora u ¢pocpopa. Pusuueckue | 15.12.2023
1 XMMHUYECKHUE CBOMCTBA a30Ta.
29. Ammuak. Ouznyecknue 1 XUMUYECKHE CBOUCTBRA. 18.12.2023
ITony4yenue, npuMeHeHue.
30. [paktuueckas padora NeS.ITonyuenue ammuaka u | 22.12.2023
H3Y4YEHHUE €T0 CBOMICTB.
31. Conu aMMOHMS. 25.12.2023
32. A30THas KUCIIOTA. 29.12.2023
33. CoJu a30THOM KUCIIOTHI 12.01.2024




34. docdop. duznyeckre 1 XUMUIECKUE CBOMCTBA 15.01.2024
docdopa.

35. Oxcup docdopa (V). DocdopHast KHCIOTa U €€ 19.01.2024
coy.

Yraepoa u kpemuuii (9 1)

36. XapakTepucTrKa yriiepo/ia U KpeMHHUSL. 22.01.2024
AmoTpomnus yriepoa

37. XuMHUYECKUE CBOHCTBA yriiepoaa. AncopOorust 26.01.2024

38. Oxkcun yritepona (II) - yrapusrii ras 29.01.2024

39. Okcun yriepona (IV) - yriekucsblii ras. 02.02.2024

40. VronbHas KUCIOTA 1 ee conn. KpyroBopot 05.02.2024
yriaepojaa B IpUpojIe

41. [IpakTuueckas padora Ne6. [Tonydenue okcua 09.02.2024
yraepoja (IV) u uzyuenue ero cBoiicts. Pacrmo-
3HaBaHHE KapOOHATOB.

42. Kpemuuii. Oxenn xpemuus (IV) 12.02.2024

43. Kpemuueras kuciiora u ee conu. CTeKIIo. 16.02.2024
IlemenT.

44, KonTponbHas pabora Ne2 no remam: «Kucmopon | 19.02.2024
u cepa. A3ot u gochop. Yriuepoa u KpeMHU.

OO6uue cBoiicta MmeTaioB (13 u)

45, XapakTepucTUKa METaNIOB 26.02.2024

46. Haxoxenne MeTaiioB B IpUpo/Ie U o0IIre 01.03.2024
CIOCOOBI MX TOJTYYECHUS

47. XuMuuecKre CBONCTBA METAILIOB. 04.03.2024
ONEeKTPOXUMUYECKUH Psii HAPSHKEHUI METaJIOB.

48. CnutaBsl (cTanb, 4yryH, JIOpalloMuHuiL, Oponza). | 11.03.2024

49, Illenounbple MeTAIIIBI. 15.03.2024

50. Marnwii. lllenodHo3emMeabHbIE METAIIIBL. 18.03.2024

51. Kanbuwii u ero coenunenus. KecTkocTs BOABI U 22.03.2024
CIIOCOOBI €€ YCTPaHCHUS.

52. Amomunnii. TTonoxeHne ATIOMHHUS B 01.04.2024
MEPHOAMUYECKON CUCTEME U CTPOCHUE €ro aToMa.

53. Bakueiinme coequHeHNUS aJJFOMUHUS 05.04.2024




4. Kemnezo. Ilonoxenne xene3za B HEPUOIAIECKON 08.04.2024
CHCTEME U CTPOCHHE €r0 aToMa.
95. CoenuHeHus xKemesa 12.04.2024
56. [IpakTnueckas padora No7Pemenne 15.04.2024
SKCIIEPUMEHTAITBHBIX 337124 0 TeMe«MeTauibl 1
UX COCITUHCHHSD.
57. KonTponbras padora Ne3 o teme: «O0rme 19.04.2024
CBOICTBa METAJLIIOBY.
OcHoBbl oprannyeckoit xumun (10 4)
58. [lepBoHavanbHbIE CBEACHUS O CTPOEHUU 22.04.2024
OpPTraHUYECKUX BEIECTB.
59. YuporieHHas KiaccuQUKanus OpraHndecKux 26.04.2024
COETMHECHU.
60. [Ipenenbuble yrieBomopoasl. MeTa, sTaH. 29.04.2024
61. HenpenensHble yrieBoIOpOIBI. 03.05.2024
OtuneH.
62. [Tommepnt 06.05.2024
63. I[pousBoxHbIe yriieBogopoa0B. CIUPTHI. 10.05.2024
64. Kap6onossie kucnotsl. Crioxkublie 3¢upst. XKuper | 13.05.2024
65. VrieBosl 17.05.2024
66. AmuHOKHCITOTHI. Benku 20.05.2024
67. KonTposnbhas padora Ne 4 1o Teme: 24.05.2024
«Opranuyeckas XUMUSI».
68. 000011eH1e 3HAHUH, TIOTYYCHHBIX B 9 KJI. 27.05.2024

Onucanue yqeﬁﬂo-MeTogmqecm)ro H MaTEePUAJIBHO TEXHUYIECCKOI'O o0ecneyeHus

1. Pymsutuc I'.E. Xumus 9 xi: yue06.: qis o0meodpazoBarenbubix yupexaennit/I . E. Pynzutuc,

06pa30BaTeJ’ILHOFO mpouecca.

@.I". ®enpaman.- M. IIpoceenienue, 2018
2. Xumus 9 KI1.: 5EKTPOHHOE MPUIIOKEHNE K YICOHUKY.

3. I'apa H.H. Xumus Paboune nporpammel. [Ipeamernas nunus yuebuukoB Pynsutuc, @.I'.
®enpaman. 8-9 kmacesl/ H.H. I'apa.- M.: IIpocBemienue

4. I'abpycesa H.M. Xumus: pabouas rerpans 9 xkin/ ['abpycesa H.U. -M.: [Ipocsemenue.

5. T'apa H.H Xumus: 3amaunuk ¢ «momontaukom» 8-9 ki1./ 'apa H.H, I'aGpycea H.I.- M.:
IIpocsemenue.

6. Pamenkuit A.M. Xumust: quaaktuueckuit marepuan 8-9 ki./ A.M. Pagenkuii. .- M.:
IIpocsewmenune

7. 'apa H.H. Xumus. Ypoxu: 9 ki / H.H. T'apa.- M. [Ipocsemienue.






