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IlosicHuTeNbLHAA 3alMHCKA

Hacrosimas pabouast mporpaMmMa pa3padoTaHa Ha OCHOBE CIIEAYIOIIMX HOPMAaTUBHO-IIPABOBBIX TOKYMEHTOB:

1. ®enepanbhblil 3ak0H «O0 00pazoBanuu B PO» Ne273-®3 ot 29.12.12r;

2. CaHUTapHO-MIUJEMHOJIOTHYECKHE TPeOOBaHMS K YCJIOBHSIM M OpraHu3anuy oOydeHus B oOuieoOpa3oBaTenbHbIX yupexaeHusx - CanlluH
2.4.2.2821-10 (yrBepxnaensl IlocranoBinenneM ['naBHOro rocynapctBeHHOro canurapHoro Bpaua P® ot 29.12.2010 r. Nel89, 3apeructpupoBaHHOM B
Munrocte PO 03.03.2011 Ne19993 ¢ uzmenenussmMu u fonosHeHUsMH oT: 29 utons 2011 r., 25 nexabps 2013 r., 24 Hos6ps 2015 1.).

3. Ilpuxa3z MunucrepctBa npocsenieHus PO ot 28.12.2018 r. Ne345 «O denepanbHOM nepedHe yueOHUKOB, PEKOMEHY EMbIX K HCII0Ib30BaHUIO
IpU pean3aliil UMEIOIINX TOCYAapCTBEHHYIO aKKPETUTALWI0 00pa3oBaTEIbHBIX MPOTPaMM HAYaIbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeIHEero
o01miero oOpa3oBaHUsDY

4. Tpukaz Munoopuayku Poccuu ot 17.05.2012 Ne413 (B pemakmuu ot 29.06.2017) «O6 yrBepx)aeHuu (heaepaibHOro rocynapcTBEHHOTO
00pa30oBaTeNLHOTO CTaHApTa CPETHETO 00IIer0 00pa30BaAHMUSD.

5. IMucekmo wmuHHUCTEpCcTBAa o0OpazoBanus u Haykum Camapckoit obmactm ot 22.08.19 Ne MO-16-09-01/825-TY «O6 opranuzanuu
00pa30BaTeNLHOTO TMporecca B 00meoOpa3oBaTeNbHbIX opranu3anusx Camapckodl 00JIacTH, OCYIIECTBISIONIUX JCATEIHHOCTh TIO OCHOBHBIM
0011e00pa3oBaTebHBIM IPOTPaAMMaM.

6. [IpumepHass ocHOBHas oOpa3oBaTeibHAsl IMporpaMMa CpeaHero ooOmero oOpasoBanusi (omoOpeHa pemieHHeM QenepalTbHOr0 y4eOHO-
METOMYECKOro 00BenHEHHs 10 o0meMy obpa3oBanuio (mporokos or12.05.2016r. Ne 2/16), BXOIUT B CHEUUAIBHBIN TOCYIapCTBEHHBIH peecTp
IIPUMEPHBIX OCHOBHBIX 00pa30BaTeNbHBIX MPOTpaMM, pa3MelieHa Ha OpUIMaIbHOM caiiTe http://fgosreestr.ru .

7. OcHoBHast oOpa3oBaTellbHas mporpamma cpemHero ooémero ooOpaszoBanus ['BOY COII wmm.IT.B. KpaemoBa c. CrapomnoxXBUCTHEBO
(yrBepxnaeHa npuka3zom oT 30.08.2019 Ne59/22-o1)
Vuebnuk: Xumus 10 k. yrinyonennsiii yposenb. B.B. Epemun, H.E. Ky3smenko, B.M.Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox penakmueii B.B.

Jlynuna. - M.: JIpoda, 2019.
VYuebnuk: Xumus 11 ki, yriyonennsiii yposenb. B.B. Epemun, H.E. Ky3pmenko, B.M.Tepennun, A.A. [Ipo3nos, B.B. Jlynun; nox penakuueii B.B.
Jlynuna. - M.: JIpoda, 2019.



B cucreme ecTecTBEHHOHAy4YHOTO OOpa30oBaHHMA XMMHUS KaK y4eOHBIH MpeaMeT 3aHMMAaeT BaXHOE MECTO B TO3HAHUHM 3aKOHOB IPHPOJIBI,
(hopMHUPOBaHHH HAYYHOW KAPTUHBI MHUPA, XUMHYECKOH TPAMOTHOCTH, HEOOXOIUMOM IS TOBCEHEBHON JKM3HH, HABBHIKOB 3I0POBOTO M O€30TIaCHOTO
JUIS 4EeJIOBEKA U OKPY)KaloIllel ero cpesibl 00pasa )KU3HH, a TaKXKE B BOCIIUTAHUM 3KOJIOTUYECKON KYJIbTYpPbl, (JOPMUPOBAHNU COOCTBEHHOW MO3UIIUH 110
OTHOIIEHHIO K XUMUYECKOH HH(OPMAITUH, IOTydaeMOil U3 pa3HbIX UCTOYHHUKOB.

Hesabto oOydeHnss XUMHHM Ha YTIyOJEHHOM YpPOBHE SIBJISIETCS: TIOJIHOE OCBOCHHE 0a30BOTO Kypca M BKIIOYAET PACIIMPEHHE MPEAMETHBIX
pe3yIbTaTOB M COAEPIKaHUs, OPUEHTHPOBAHHOE Ha MOJTOTOBKY K IOCIEAYIOMIEMY MPoQecCHOHATBbHOMY 00pa30BaHUIO; Pa3BUTHE WHIAMBHYaTbHBIX
criocoOHOCTeH oOydaromuxcss myreM OoJiee TIIyOOKOTO, YeM 3TO IMpelycMaTpUBaeTcs 0a30BBIM KypCOM, OCBOEHHSI OCHOB HAayK, CHCTEMAaTHYECKHX
3HaHUH; YMEHUE MPUMEHSTh NOJTy4YE€HHBIC 3HAHUS ISl PEIICHUS MPAKTHUYECKUX M Y4eOHO-HCCIIe0BATENbCKUX 331a4 B U3MEHEHHOW, HECTaHIapTHON
CUTYalluW; YMEHHE CUCTEMATH3UPOBATh U 0000IIATh MMOJTydCHHBIC 3HAHUSI.

N3yuyenne xumum Ha yriyOJeHHOM YpOBHE MO3BOJISIET ¢(hOPMUPOBATH Y 00Y4aIOIIMXCSl YMEHUE aHAJIM3UPOBAaTh, IPOTHO3UPOBATh U OLIEHUBATh
C TMO3UIMM DSKOJOTMYECKON OE30MaCHOCTH TIOCIEICTBUS OBITOBOM M IPOU3BOJCTBEHHOW JESATEIBHOCTH 4YEJIOBEKA, CBSA3AHHOM C IOJIY4YEHUEM,
IIPUMEHEHHEM U TIepepabOTKOM BEIECTB.

C yuerom pexomernnammii @®I'OC COO kypc mpeanosiaraetr co3iaHiue CTPOHHON CHCTEMBbI TPU YIIIyOJeHHH 3HAHUH, MMOJyIEeHHBIX B OCHOBHOM
IIKOJIE; COJEPKUT MHMOPMAIIHIO O TOCTHKEHUSX COBPEMEHHOW HAyKH; OTPAXKACT MPAKTUUECKYIO HAPABICHHOCTD MOJIY9aeMbIX YYAIIUMUCS 3HAHU;
[pelycMaTpuBaeT NPUMEHEHHUE NPAKTHUECKUX U Y4EOHO-UCCIIENOBATENbCKUX 3aJad M HCIOJIb30BAaHME CHUCTEMBI YYEOHOI'O SKCIEPUMEHTA:
JIEMOHCTpAIHH, JA00paTOpHBIE paOOTHI, XUMHUYECKHH MPAKTHKYM H MTPOEKTHBIE HCCIIEJOBAHNUS.

JlanHas mporpamMMa OpWUEHTHpOBaHA  Ha pa3BUTHE MOTEHIMAJIBHBIX TBOPYECKHX CIIOCOOHOCTEH, Ha 3(pQPeKTHBHYIO NOAroToBKy K EID,
(dbopmupoBaHus y 00y4aromuxcs YMEHUS IPUMEHSTh MOJTyYeHHbIE 3HAHUS JUTSI pellIeHHsI KOMOWHUPOBAHHBIX M OJIMMITHA IHBIX 3aaHUH.

Mecrto kypca B yueOHOM IJIaHe
B y4eOHOM TutaHe HIKOJIBI Ha M3y4YeHHE TpeaMeTa « XuMHs» Ha yriayonenHoMm ypoBHe B 10-11 kiaccax otBoautcst B obuiem oobeme 204 4. B

toM ymcine: B 10 kmacce — 102 4., B 11 xmacce — 102 4. (3 yaca B Hezienio).



Ilnanupyembie pe3yJbTaThbl 0CBOEHHSI 00YYAIOLIMMICS OCHOBHOMH 00pa3oBaTeIbHOIi MPOrpaMMBbl CpeIHero 061ero oopa3oBanus

JInuHOCTHBIE Pe3yabTAaThI B cepe OTHOLIEHUH 00ydaromxcs K cede, K CBOeMY 310POBbIO, K MO3HAHUIO cedsi:

OpueHTalMsl oOydyarouMxcsd Ha JOCTM)KEHHME JIMYHOIO CYacCThsl, pEeaM3alldi0 TO3UTHBHBIX >KM3HEHHBIX NEPCIEKTUB, WHULUATUBHOCTb,
KpEaTUBHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K IMYHOCTHOMY CaMOOIPEIEIEHNI0, CIOCOOHOCTh CTABUTh LIETU U CTPOUTH KU3HEHHBIE IJIaHBI;
TOTOBHOCTh M CIIOCOOHOCTH O0ecreunTh cebe M CBOMM ONU3KUM JIOCTOMHYIO JKH3Hb B MPOIECCE CAaMOCTOATENBHOW, TBOPUYECKOW W
OTBETCTBEHHOU JI€ATEIBHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS K OTCTAaMBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOI'O MHEHUS, T'OTOBHOCTh M CIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO IMO3UILHIO MO OTHOIIEHHIO K OOIIECTBEHHO-MOJIMTUYECKUM COOBITUSIM MPOIIJIOT0 M HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICJIEHUSI UCTOPHH, TyXOBHBIX LIEGHHOCTEW U JOCTH)KEHUI HaIllel CTpaHbl;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO M CAMOBOCIHUTAHUIO B COOTBETCTBHU C OOIICUEIOBEYECKMMH LIEHHOCTSIMH H
uaealaMyd TPaXJTaHCKOTO OOIIecTBa, MOTPEOHOCTP B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUHU, 3aHATHSAX CHOPTHBHO-03/0POBHTEIBHOM
JEeSITENIbHOCTBIO;

NPUHATHE U peaju3alys [EHHOCTEeHW 37J0pOBOTO M 0e30MacHOro oOpasa >KU3HM, OEpeHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOIIEHHE K
COOCTBEHHOMY (PU3HUECKOMY U TICHXOJIOTHIECKOMY 3/I0POBBIO;

HETPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aJIKOTOJIsl, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaThl B cdepe oTHOLIeHMIT o0y4aromuxcs K Poccun kak k Pogune (OTeuectBy):

poccuiickasi HIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKOW MIEHTHMYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K
HCTOPHKO-KYJIBTYPHOM OOLTHOCTH POCCHIICKOTO Hapoa U cyaboe Poccnu, maTpuoTrsM, TOTOBHOCTH K CIy)XKeHHI0 OTeuecTBY, €ro 3alluTe;
YBaXXEHHE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTH mepex PoamHOM, roplocTu 3a CBOW Kpal, cBOO PoauHy, npomuioe M HacToslee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBakeHHe K TOCYIapCTBEHHBIM CUMBOJIaM (rep0, (iar, TUMH);

(dhopMHUpOBaHHE YBaXKCHUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii Deneparinu, sSBISIONIEMYCS OCHOBOW POCCHICKON

UACHTUYHOCTHU U I''TaBHBIM (baKTOPOM HAallMOHAJIBHOTO CaMOOIIPEACIICHU A,



BOCITUTaHHE YBa)KEHUS K KYJIbTYpE, A3bIKaM, TpaJuLUsAM U 00bI4asiM HapoJ0B, IpoxkuBatonux B Poccuiickoit denepanuu.

JIn4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHUI 00YyYAOIIHMXCS K 3aKOHY, TOCYIaPCTBY M K I'PAKIAHCKOMY 00ILIECTBY:

IPaKJIaHCTBEHHOCTb, TpaKAAaHCKas TMO3MIUS AaKTUBHOTO U OTBETCTBEHHOI'O WICHAa POCCHICKOTO O0OIIecTBa, OCO3HAIOIEr0 CBOU
KOHCTUTYILIMOHHBIE IIpaBa U 00513aHHOCTH, YBAKAIOIIET0 3aKOH U MPABONOPSII0K, OCO3HAHHO MPUHUMAIOLIETO TPAIUIMOHHbIE HAIMOHAJIbHBIE U
o011e4yenoBeyecKie r'yMaHUCTUIECKUE U IEMOKPATUYECKHE IIEHHOCTH, TOTOBOTO K Y4acTHIO B OOIIIECTBEHHOH JKU3HU

MPU3HAHUE HEOTUYXJAAEMOCTH OCHOBHBIX IIpaB M CBOOOJI YEJIOBEKA, KOTOPbIE MPHUHAIEKAT KaKJIOMY OT PpOXKICHHS, TOTOBHOCTh K
OCYIIIECTBIICHHIO COOCTBEHHBIX MpaB U cB00OA 0e3 HapymIeHHUs MpaB U CBOOOJ IPYTUX JIHUI], TOTOBHOCTh OTCTAaMBATh COOCTBEHHBIC MpaBa M
cBOOOJIBI UEJNIOBEKAa W Tpa)<JIaHWHA COTJIACHO OOIIETPU3HAHHBIM MNPUHIMIIAM M HOPMaM MEXIyHapOJHOTO MpaBa M B COOTBETCTBUHU C
Koncturynuen Poccuiickoit denepanuu, npaBoBas v MOJIUTUYECKAs TPAMOTHOCTB;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAYKU U OOLIECTBEHHON MPAKTHKH, OCHOBAaHHOE HA THAJIOTe KYIbTYp, a
TaK)Ke Pa3IMYHBIX (GOpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTA B MOJUKYJIbTYPHOM MHPE;

MHTEPUOPU3ALMUS LIEHHOCTEN JAEMOKPATUM M COLMAIBHOM COJIMJIAPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B IPYIIE
WJIY COLIMAJIBHON OpraHU3alvi;

TOTOBHOCTh OOY4YaroIIMXCsl K KOHCTPYKTMBHOMY Y4YacTHIO B NPUHSATUU DPELICHUH, 3aTparuBarolIMX MX IpaBa M MHTEPECHl, B TOM 4YHCIE B
pa3nuyuHbIX (popMax 0OIIECTBEHHON caMOOpraHU3aluy, CaMOyIIPaBJICHMs], 00IIECTBEHHO 3HAUNMOM JIESTENbHOCTH;

MIPUBEPKEHHOCTh HJIESIM HMHTEpHALMOHAIN3MA, JPYKObI, paBEHCTBA, B3aMMOIIOMOIIY HApOJOB; BOCIHUTAHUE YBAaXUTEJIBHOI'O OTHOLIEHUS K
HAIlMOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX UyBCTBaM, PEIUTHO3HBIM YOEKIECHUSAM;

TOTOBHOCTh OOYyYaroImuXcs MPOTHBOCTOATH HJICOJIOTHH SKCTPEMHU3Ma, HAIMOHAIN3Ma, KCEHO(OOWH; KOPPYIIUH; TUCKPUMHHALUHU TI0

CONHAJIbHBIM, PCIIMTUO3HBIM, PACOBBIM, HAITUOHAJIbHBIM IMPHU3HAKAM U APYTUM HCTAaTHBHBIM COLIMAJIBHBIM SABJICHUSM.

JIMYHOCTHBIE pe3yJbTaThl B C(bepe OTHOLIEHUH 06yqamumxc51 C OKpPYKarlOIMMHU JIIOIbMMU:



HPAaBCTBEHHOE CO3HAaHHME M TOBEJICHHE Ha OCHOBE YCBOCHHUS OOIIEYETOBEYECKUX IEHHOCTEW, TOJIEPAHTHOTO CO3HAHUS W TIOBEACHUS B
MOJIMKYJIBTYPHOM MHUPC, TOTOBHOCTU U CHOCOOHOCTH BECTHU Auaiaor ¢ APpYruMu JHOAbMHU, JOCTUTATh B HEM B3aWMOIIOHUMAHHA, HAXOIAUTH
O6IIII/IC e 1 COTpyaHU4aThb MJIA UX JOCTUKCHUSA,

MPUHITHE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKHUTEIHLHOE M JIOOpOKETaTeIbHOEe OTHOIICHHUE K JIPYrOMY YEJIOBEKY, €ro MHECHHIO,
MHUPOBO33PEHUIO;

CIIOCOOHOCTBL K CONICPCIKUBAHHUIO U (1)0pMI/IpOBaHI/I€ MO3UTUBHOI'O OTHOMICHHA K JIOAAM, B TOM YHUCIC K JiMOaM C OT'paHUYCHHBIMHU
BO3MOXHOCTAMU 3O0POBbA W HHBAJIUIAM; 6€p€)KHOC, OTBETCTBECHHOC U KOMIICTCHTHOC OTHOIICHHUEC K (1)I/I3I/I‘~I€CKOMY U TCHUXOJOTUYCCKOMY
3I0POBBIO PYTHUX JIFOJIEH, YMEHUE OKa3bIBATh IIEPBYIO MTOMOIIIb;

(dbopMHUpOBaHHE BHIPAKEHHOW B TIOBEJICHUU HPABCTBEHHOW TMO3UIIMH, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIhHOMY BBIOOPY H00pa,
HPaBCTBCHHOI'O CO3HAHWA W IOBCACHHUA HAa OCHOBC YCBOCHUA O6IH€‘{CJIOB€‘~I€CKI/IX HeHHOCTeﬁ U HPAaBCTBCHHLIX YYBCTB (‘-ICCTI/I, J0Jra,
CIPaBEUIMBOCTH, MUJIOCEPIUS U IPYKETIOOUS);

pa3BUTHE KOMIICTCHIIUH COTPYJHUYECTBA CO CBEPCTHUKAMHM, JETHbMU MIIQJIIETO BO3pPACTa, B3POCIBIMH B O0pa30BaTEIBHOMN, OOIIECTBEHHO

10JIE3HOM, yueOHO-HCCIIe10BATEIbCKOM, TPOEKTHOM U IPYTUX BUAAX JEATEIbHOCTH.

JINYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHUI 00yHAIOIIMXCH K OKPY Kal0leMy MUPY, *KMBOIi IPUPOe, Xy/105KeCTBEHHOH KYJbType:

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BIAJCHHE JOCTOBEpHOW WH(pOpMANHel O TMEepeIoBBIX JOCTHKCHHSIX W OTKPBITHUSX MHPOBOW U OTCUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOUCTBE MUPaA U OOIIECTBA;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHHIO, B TOM YHCJIE caMOOOpa30BaHMIO, HA MPOTSKEHUH BCEHM JKM3HM; CO3HATEIIBHOE OTHOILIEHUE K
HENPEpPhIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHON NpOo(eCCUOHAIbHON U 00IIECTBEHHOM 1€ATEIbHOCTH

9KOJIOTUYECKAsl KYJIbTYpa, OepexxHOe OTHOIICHUS K POJHOM 3eMJie, MpUpOAHBIM OorarcTBam Poccuu u Mupa; HOHUMaHKUE BIUSHUS COLUATBHO-

OKOHOMHYCCKUX MPOUCCCOB HA COCTOAHUC HpHpOZ[HOﬁ u COIIPIB,JII:HOI;'I Cp€abl, OTBECTCTBCHHOCTDL 3a COCTOSAHUC MMPUPOJHBIX PCCYPCOB; YMCHUA U



HaBbIKKM Pa3yMHOI'0 MPUPOAOINIOJIb30BaHUA, HCTCPIIMMOC OTHOLICHUC K HGI;'ICTBHSIM, IMPHUHOCAIIUM BPCA 3KOJIOTUH, HpI/IO6p€T€HI/IC OIIbITa

3KOJIOFO-HaHpaBJICHHOﬁ JACATCIIBHOCTH,

ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pe3yJbTaThbl B cq)epe OTHOIIEHH I oﬁyqaloumxcn K CEMbE H POAUTEISAIM, B TOM YUC/I€ MOATOTOBKA K ceMeHHOM KM3HU:

= OTBCTCTBCHHOC OTHOMICHHUEC K CO3AaHNIO CCMbU Ha OCHOBC OCO3HAHHOTO MMPUHATHUA HGHHOCTGI;'I CeMEMHOM KH3HHU,

MIOJIOKUTEIBHBINA 00pa3 CeMbH, POIUTENIBCTBA (OTLHOBCTBA U MAaTEPUHCTBA), UHTEPUOPU3ALINS TPAJIULIUOHHBIX CEMENHBIX [IEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThbl B C(bepe OTHOIIICHUSA oﬁyqamumxcﬂ K Tpyay, B cc])epe CONMAIbHO-)KOHOMHYECKHX OTHOIIEHMIA:

yBaXK€HHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3all[UTE CBOEH COOCTBEHHOCTH,

OCO3HAHHBIN BEIOOp Oymyieit mpodeccru Kak MmyTh U CIIoCO0 peann3aii COOCTBEHHBIX KU3HEHHBIX IUIAHOB;

TOTOBHOCTH O0YJarOIIUXCS K TPYAOBOH MpodecCHOHATBHOW ASITeThHOCTH KaK K BO3MOKHOCTH YJacTHsI B PEIICHUH JTMYHBIX, OOIECTBCHHBIX,
TOCY/IapCTBEHHBIX, 0OIIEHAIMOHATLHBIX MPOOIIEM;

MOTPEeOHOCTh TPYIAWTHCS, YBOKEHUE K TPYAY H JIOASIM TPYAa, TPYIOBBIM JOCTHIKCHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIICHHE K Pa3HBIM BHJIAM TPYJIOBOU JIEATEIILHOCTH;

TOTOBHOCTB K CaMOO6CJ'Iy)KI/IBaHI/IIO, BKJIrO4as 06yqu1/Ie " BBITIOJIHCHHUEC JOMAIIHHUX 00s3aHHOCTEH.

JInuHoCTHBIE Pe3yabTaThl B cepe PU3NIECKOro, ICHX0I0rHYeCKOro, COMAIBHOI0 H AKAIeMHUYeCKOro 0J1arono/yuus 00y4aromuxcs:

¢dusnueckoe, SMOIHUOHAIBHO-IICUXOJIOTMYECKOE, COIMAJIbHOE Oyaromnoiyyne OOYydaloOIMXCs B JKU3HM O00pa30BaTelIbHONW OpraHU3aluH,
OLIYIIIEHNE JIETbMHU 0€3011aCHOCTH M MICUXOJIOTHYECKOro KoM(popTa, HH(POPMAITMOHHOHN 0€3011acHOCTH.

[Tnanupyembie MeTanpeAMeTHbIE pe3ynbTaThl ocBoeHus: OOl

Pel"y.]'lﬂTHBl—[l)Ie YHUBEpPCAJIILHBIC y‘leﬁl—lble JeHCTBUS

BbInycKHMK HAYYUTCS:

CaMOCTOATCIIBHO OMPEACIIATE HCIIN, 3a/1aBATh IapaMETPbl U KPUTCPUH, IO KOTOPBIM MOKHO ONIPCACINTD, YTO LEJIb JOCTUTHYTA,



OLICHMBATh BO3MOJKHBIE TIOCIIEACTBUS JOCTHXKEHUS ITOCTaBJICHHOM LENH B JESTENHOCTH, COOCTBEHHOM MU3HU U JKU3HU OKPYXAIOIIUX JIIOJEH,
OCHOBBIBAsICh Ha COOOPaKEHUSAX 3TUKU U MOPAJIH;

CTaBUThb U (POPMYJIHPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALIUAX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U IPYyrUe HEMAaTepUaAIbHbBIE PECYPChl, HEOOXOAUMBIE JJIsl JOCTHXKEHUS TOCTABICHHOM 1I€JIN;

BBIOMPATH MYTh JOCTHKEHHUS 11U, TFIAHUPOBATh PElIEHNE MOCTABIECHHBIX 33/1a4, ONTUMHU3UPYS MaTepuaIbHbIe U HEMaTepUAIIbHbIE 3aTPaThI;
Opranu3oBbIBaTh 3()(HEKTUBHBIN IOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKEHHS TOCTABICHHON 11eITH;

COIIOCTAaBJIATDH HOJIy‘IGHHI:IfI PE3YIbTAT ACATCIIBHOCTU C IMOCTaBJICHHOM 3apaHce UCIbIO.

2. [To3naBaTejibHbIE YHUBEpPCAJIbHBIC y'{eﬁnble JeHCTBUS

BbInycKHMK HAYYUTCS:

WCKaTh U HAXOAUTh 000O0IIEHHBIE CIIOCOOBI PELICHHUS 3a/1a4, B TOM YHCIIe, OCYLIECTBISATh PAa3BEPHYTHIN MHPOPMAIIMO HHBIN TIOMCK M CTaBUTh HA
€ro OCHOBE HOBBIE (yueOHBIEC U MO3HABATEIBHBIC) 3a/1a4H;

KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATh WH(POpPMAIMIO C Pa3HBIX IO3WIUH,  pacro3HaBaTh M (PUKCHPOBATH TNPOTUBOpPEYUs B
MH(POPMAIMOHHBIX HCTOYHUKAX;

UCIOJIb30BaTh PAa3IMYHBIE MOJCIILHO-CXEMAaTHUECKUEe CPEJCTBA I MPEJCTABICHHUS CYIICCTBCHHBIX CBSI3¢d W OTHONIICHWA, a TaKkKe
HpOTHBOpC‘IHﬁ, BBISIBJICHHBIX B I/IH(l)OpMaI_II/IOHHLIX HCTOYHHKAX,

HaxOJuThb W MNPHUBOJUTH KPUTUUYCCKUC APryMCHTHI B OTHOIICHHU HeﬁCTBHﬁ u CY)KILGHI/H\/JI ApYroro, CIIOKOMHO H Pa3yMHO OTHOCHUTBCA K
KPUTHYECKHM 3aMEUYaHUSM B OTHOIIEHUU COOCTBEHHOTO CY)KJICHHSI, pACCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BHUTHS;

BBIXOJIMTHh 32 PaMKH y4eOHOTO MpeaMeTa M OCYIISCTBIIATH IeJICHANPABICHHBIA TTOUCK BO3MOXKHOCTEH Il IIMPOKOTO TIEpEeHOCa CPEICTB U
CIIOCO0OOB JICHCTBHS;

BBICTPaWBaTh WHAMBHUIYAJbHYIO O0Opa30BATEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAaHUYEHHUS] CO CTOPOHBI IPYTUX YYaCTHUKOB M PECYpCHbIE
OrpaHUYECHUS;

MCHATH U YACPIKUBATH PA3HBIC TIO3UIIUU B IMO3HaBaTEIILHOM JACATCIIBHOCTH.



KOMMyHHKaTI/IBHI)Ie YHuBEpPCAJIbHLIC y‘leﬁHble JeHCTBUS

BbInycKHMK HAYYUTCS:

OCYIIECTBJISTh JEJOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYTpHU 00pa30BaTeIbHON OpraHu3alliu, Tak 1 3a ee
MIpeieiaMu ), TTOA0UPATh MAPTHEPOB VIS JIEIOBOH KOMMYHHUKAIIMH HCXOJIS U3 COOOpaKeHUI pe3yIbTATUBHOCTH B3aMMO/ICHCTBHUS, & HE JTMIHBIX
CHUMIATHI;

MIPU OCYIIECTBJICHUH TPYIIIOBON pabOTHI OBITh KaK PYKOBOJMTEIEM, TaK M YICHOM KOMAaH/BI B Pa3HBIX POJIAX (TeHEpaTop WACH, KPUTHK,
WCIIOJIHUTEIb, BHICTYMAIOMINHI, SKCIIEPT U T.11.);

KOOPJIMHUPOBATH U BBITIOJHATE PA0OTY B YCIIOBHUSIX PEATBHOTO, BUPTYAILHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBYS;

Pa3BEPHYTO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIH30BAHUEM aJICKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(PIMKTOTCHHBIC CUTYAIIMH U MTPEIOTBPAIaTh KOHQIUKTHI 0 UX aKTHBHOU (Das3bl, BRICTpanBaTh JICTOBYIO M 00pa30BaTEIbHYIO
KOMMYHUKAIIUIO, U30€eras TMYHOCTHBIX OIEHOYHBIX CYXKJICHHI.

Ili1anupyemble npeaMeTHbIe pe3yabTaTrbl ocBoeHuss OOII

BbinycKHUK Ha yIi1y0JIeCHHOM YPOBHE HAYUMTCSH:

pacKpeIBaTh Ha MpUMepax poJib XUMUU B (OPMHPOBAHUU COBPEMEHHOW HAYYHON KapTHHBI MHpa U B MPAKTUYECKON JESTEIHHOCTH YellOBEKa,

B3aMMOCBA3b MCKIY XUMHUEH 1 APYruMU €CTCCTBCHHBIMH HAYKaMU,

—UJUIIOCTPUPOBATH HAa IMTPUMEPAX CTAHOBJICHHUEC U 3BOJIIOLUIO OpI‘ElHH‘ICCKOfI XHUMHHU KaK HAYKH Ha Pa3JIMYHBIX UCTOPHUYCCKUX dTallaX €€ Pa3BUTUSA,

—YyCTaHaBJIMBATh NMPHUYNHHO-CJICACTBCHHBIC CBA3U MCXKIAY CTPOCHHUEM aTOMOB XHUMHYCCKUX J3JICMCHTOB U MECPHUOIUYCCKHUM HU3MCHCHUCM CBOMCTB

XUMHUYCCKHUX JJIEMCHTOB U UX COGI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C IMOJTOKCHUEM XUMHUYCCKUX JJICMCHTOB B HepI/IOIII/I‘ICCKOﬁ CUCTEMC,

—aHAJIM3UPOBATH COCTaB, CTPOCHHUC U CBOMCTBaA BCIICCTB, MPUMCHAA IOJIOKCHHA OCHOBHBIX XHMHNYCCKHUX TCOprII XUMHUYCCKOTO CTPOCHHUA

opraHuyeckux coenuHenuit A.M. ByriepoBa, cTpoeHuss atomMa, XUMHUYECKOW CBSI3U, DJIEKTPOJUTHYECKON JMCCOLMAIMM KHUCJIOT UM OCHOBAaHUIA,

YCTaHAaBJIMBATb NPUYIUHHO-CICACTBCHHBIC CBA3U MCIKAY CBOMCTBaMH BCIICCTBA U €T0 COCTAaBOM U CTPOCHUCM;



—TIPUMEHSTH TIPAaBUJIa CUCTEMATHUECKON MEXTyHAPOHONH HOMEHKIATYPHI KaK CPEJICTBA Pa3IMUCHHs U UICHTU(DUKAIIMN BEIIECTB 10 UX COCTAaBY U
CTPOCHHIO;

—COCTaBIISATh MOJICKYJISIPHBIE M CTPYKTYpHBIC (DOPMYIBI HEOPTaHUYECKHX W OPraHWYEeCKHX BEIIECTB KaK HOCHTENECH WHQOpMaIuu O CTPOCHUU
BEILIECTBA, €r0 CBOMCTBAX U MIPUHAUICKHOCTH K ONPEIEICHHOMY KJIACCY COCTUHEHU;

—0OBSCHATH IPUPOJTY U CITOCOOBI 00Pa30BAHUS XHMHYECKOHN CBS3H: KOBAICHTHOW (TIOJIIPHON, HEMOJSIPHOH ), HOHHON,, METAJUTMYECKOM, BOJIOPOTHOM
— C LIEJIBIO OMPEACIICHUSI XUMUUECKON aKTUBHOCTH BEIIECTB;

—XapakTepu30BaTh (PU3MUECKHE CBOWCTBA HEOPTaHUYECKMX M OPraHUYECKHX BEIIECTB M YCTAHABIMBATH 3aBUCHMOCTh (PH3UYECKHX CBOWCTB
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH;

—XapaKTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHUM XMMHYECKHX CBOWCTB IMPOCTHIX BELIECTB, BOJOPOJHBIX COEAUHEHHU, BBICIIMX OKCHJIOB M
TUJPOKCHJIOB;

—IPUBOJIUTH MPUMEPH XUMHUYECKUX PEAKLIHMI, PACKPBHIBAIOIIUX XapPAaKTEPHbIE XUMHUUYECKHME CBOMCTBA HEOPTraHWYECKUX W OPraHUYECKUX BELIECCTB
M3YYCHHBIX KIIACCOB C IEJbI0 MX UACHTU(DUKAINK U 00BICHEHUS 001aCTH IPUMEHCHUS;

—OMpEaEATh MEXaHU3M PEAKIMU B 3aBUCUMOCTH OT YCJIOBHM NMPOBEACHUS PEAKUUU U MPOTHO3UPOBATH BO3MOYKHOCTH NMPOTEKAHUS XUMHUYECKUX
peaKkuuii Ha OCHOBE THIIa XUMHYECKOMW CBSI3U U AKTUBHOCTHU PEArEHTOB;

—yCTaHaBJIMBATh 3aBUCUMOCTh PEAKITMOHHOUN CIIOCOOHOCTH OPraHMYECKUX COSAMHEHUN OT XapakTepa B3aMMHOTO BIUSHHS aTOMOB B MOJICKYJIaxX C
LIEJIbIO TPOTHO3MPOBAHKS MTPOJAYKTOB PEAKIINU;

— YCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEaKIMd W CMEIIEHUS XUMHUYECKOTO PABHOBECHUS OT Pa3IMYHBIX (PAKTOPOB C MEIHIO
ONPEAEIICHUS ONTUMAIBHBIX YCIOBUM MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB;

—yCTaHABJIMBATh TEHETHUECKYIO CBA3b MEXIY KJIacCaMd HEOPraHWYECKUX W OPraHUYEeCKUX BEIIECTB JUIsi OOOCHOBAaHMS MPUHIUIUAIBLHOM
BO3MOYKHOCTH TOJYYECHHUSI HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHNI 3aJaHHOTO COCTaBa U CTPOEHUS;

—TMOI0MPATh PEareHThl, YCIOBUS M ONPEACTATh MPOJYKTHl PEaKIHid, TO3BOJISIONIUX PEATU30BaTh JIA0OPATOPHBIC W IMPOMBIILIICHHBIC CIIOCOOBI

MOJIYYCHHA BaXXHEHUIITHX HCOPraHNYCCKUX U OPTaHUYCCKUX BCHICCTB,



—OIMPECACIIATE XapaKTCP CPCAbI B PE3YJILTATC TUAPOJIM3a HCOPTAHNYCCKUX U OPraHNYCCKUX BCIICCTB U MPHUBOAWUTH MNPUMEPHI THAPOJIN3a BEIICCTB B
HOBCCHHCBHOﬁ JKHU3HU YCJIOBCKA, OHMOJIOTMYECKUX OOMEHHBIX nmponeccax u MpOMBIIIJICHHOCTH,

—[pUBOAUTE MNPHUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/If/'I B Tpupoac, IMPOU3BOACTBCHHLIX TIMpOLECCaX U IKHU3HCACATCIbHOCTH
OpraHu3MOB;

—O6OCHOBI)IB3.TI) MPAKTUYCCKOC UCIIOJIB30BAHUC HCOPTAaHNUYCCKUX U OPTaHNYCCKHUX BCUICCTB U UX peaKHI/If/'I B MPOMBIINIJICHHOCTH U 6BITy;

—BBINOJIHATH XUMUYECKAHU OKCHICPUMCHT I10 PACTIO3HABAHUIO U IOJTYYCHHUIO HCOPraHUYCCKHUX U OPraHNYCCKUX BCIICCTB, OTHOCAIIMUXCA K pa3JIMYHbIM
KjlaccaM CO€IAMHEHWH, B COOTBETCTBUM C TMpaBWIaMU M TpHeMaMu Oe30macHOW pabOThl C XUMHUYECKUMH BEHIECTBAMU U JIAOOPATOPHBIM
o0opymoBaHUEM;

—TPOBOJUTH PacYeThl HA OCHOBE XUMHUECKUX (DOPMYI M YpaBHEHUH pEaKIHii: HaX0KICHHE MOJIEKYISIPHON (POPMYITBI O PraHUYeCcKOTO BEIIECTBA I10
€ro IJIOTHOCTM M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, WM IO IPOJAYKTaM CrOpaHUs; pacyeTbl MaccOBOW 10U (Macchl)
XUMUYECKOTO COCAMHEHHUS B CMECH; PacdyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUHU, €CIIH OJJHO M3 BEIIECTB JaHO B M30BITKE
(MMeeT mpUMeCH); pacueThl MACCOBOM MM 0OBEMHOMU JIOJH BHIXOJa MPOJAYKTA PEAKIUH OT TEOPETHIECCKA BO3MOXKHOTO; PacyeThl TEIJIOBOTO 3 deKTa
peaxkuuu; pacyeTsl 00bEMHBIX OTHOUIEHUM Ta30B IPHU XMMHYECKHUX PEAKLMSIX; pacueTbl Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOAYKTa PEaKIIHH,
€CJIM OJTHO M3 BEUIECTB JIAHO B BUJIC PAaCTBOPA C OIPE/ICIICHHON MacCOBOM JIOJICH PaCTBOPEHHOTO BEIIECTBA;

—HUCIIOJIb30BATh MCTOJAbI HAYYHOI'O IO3HAHUSA: aHAJIM3, CHHTC3, MOACIUPOBAHUC XHUMHYCCKHUX HNPOHCCCOB U SIBJIECHUA — npu pCeliCHUU y‘-Ie6HO-
UCCIICIOBATENLCKHX 3a/1a4 110 U3YYCHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHS U PACIIO3HABAHHS OPraHMYECKUX BEIECTB;

—BJIaJACTh IMPpaBUJIaMU 0e30macHoro 06paIIIeHI/IS'I C CAKMMHU, TOPIOYUMHU U TOKCUYHBIMHU BECHICCTBAMU, CPECACTBAMHA 6BITOBOI>1 XHUMHU ;

—OCYIIECTBIATH MOUCK XUMHUECKOW HH(POPMALINH 110 Ha3BaHUAM, HIEHTH(PUKATOpaM, CTPYKTYPHBIM (popMyaM BEIIECTB;

—KPUTHYECKHA OIICHWBATh M WHTEPIPETHPOBATh XUMHUUYECKYI0 HH(DOPMAIUIO, COJMEPIKANIYIOCS B COOOIIEHUSX CPEJCTB MAcCOBOW WH(OpPMAITUH,
pecypcax HHTepHCTa, HAaYYHO-TIOIMYJIAPHBIX CTAaThiAX C TOYKH 3PCHUA eCTeCTBeHHO-Hay‘IHOﬁ KOPPCKTHOCTH B MLCJISAX BbIABJICHHUA OIHI/I60‘IHBIX

CyXKJeHul u popMupoBaHusi COOCTBEHHOU MO3UIINY;



—yCTaHaBIHMBAaTh B3aMMOCBS3M MEXAy (hakTaMd M TeopHed, MPUUYMHOW M CIEJCTBUEM IIpU aHalIM3e NpOOJEMHBIX CUTyaluii U 00OCHOBaHUH
MMPUHUMACMBIX peIHeHI/Iﬁ Ha OCHOBC XMMHNYCCKHUX 3HaHHﬁ;

—HOpCACTABJIATh MMYTHU PCIICHUA rJ1I00aJILHBIX HpO6JIeM, CTOAIUX MEPEa YCIOBCUYCCTBOM, U ICPCIICKTUBHBIX HaHpaBJ’IeHI/Iﬁ PA3BUTHA XUMHUYCCKHUX
TEXHOJIOTUH, B TOM YHCIIE TEXHOJIOTMH COBPEMEHHBIX MAaTE€pHajOB C Pa3IHMYHON (PYHKIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHHKOB CHIPBS,
Hepepa60TKH " YTHJIM3allWH NPOMBIIIJICHHBIX U OBITOBBIX OTXOJ0B.

BbInycKHHK Ha YIiIy0JIeHHOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYYHTHCS:

—q)OpMy.HI/IpOBaTI) OeJib UCCICAO0BAHUSA, BBIABUIaTh U NPOBCPATH SKCICPUMCHTAJIIBHO TUIIOTE3bl O XUMHUYCCKHUX CBOMiCTBax BE€IICCTB Ha OCHOBC HX
COCTaBa U CTPOEHMS, UX CIIOCOOHOCTH BCTYIAaTh B XUMUYECKUE PEAKIIUU, O XapaKTepPe U MPOJIYKTaX PA3INYHBIX XUMHUECKUX PEaKIUii;

—CaMOCTOATCIIBHO IINIAHUPOBATH W IMPOBOJUTH XUMHUYCCKUC ISKCICPHUMCHTBHI C CO6JHOI[CHI/IGM IpaBuUJI Oe3omacHoit pa60TI)I C BfIICCTBAMH H
1a00paTOPHBIM 000PYIOBAaHHEM;

—UHTCPHOPETHPOBATH JAHHBIC O COCTABEC U CTPOCHUU BCUICCTB, MMOJIYYCHHBIC C TIOMOIIILIO COBPEMECHHBIX (1)I/I3I/IKO -XUMHYCCKUX MCTOJOB,

—OIMUCBIBATH COCTOSAHHUEC BJICKTPOHA B aTOME Ha OCHOBC COBPECMECHHBIX KBAHTOBO-MCXaHNYCCKUX HpeIICTaBJ'IeHI/If/'I 0 CTPOCHUU aTOMa JJId 00BsICHEHHUS
PE3yIbTATOB CIIEKTPATHHOTO aHAJIN3a BEIIECTB;

—XapaKTCPHU30BATH POJIb a30TOCOACPIKAINNX T'CTCPOLUUKINICCKUX COCIII/IHGHI/Ifl N HYKJIICMHOBBIX KHUCJIOT KakK Ba)KHEHIINX OMOJIOTUUECKH aKTHUBHBIX
BEIIECTB;

—HPOTrHO3UPOBATE BO3SMOXHOCTb NPOTCKAaHUA OKUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/If/'I, JICKAIMX B OCHOBC IMPUPOJHBIX U MTPOU3BOJCTBCHHBIX

MPOIIECCOB.



COJAEPKAHME KYPCA XUMHUHN

IloBTOpEeHuUe u yriyoJjeHue 3HAHUM

Atombl, Mosiekyibl, BemiecTBa. Ctpoenue aroma. llepuoamueckuit 3akoH u Ilepumoanueckass cucremMa xumuueckux snemeHtoB [ U.
MenpneneeBa. XUMHUECKasl CBSI3b. ArperarHble COCTOSHUS. PacdeTsl 1Mo ypaBHEHUSM XMMHUYECKHMX peakiuil. ['a3oBbie 3akonbl. Knaccudukanms
XUMHMUYECKUX peaklunid. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuy. BaskHelne kiiacchl HEOpraHMYECKUX BelecTB. Peakuinn HoHHOTO 0OMeHa.
PactBopsi. Komtoniaeie pactBopsl. ['naponus coneit. KommniekcHbie coeTMHEHUS.

OCHOBBI OPraHHYeCcKOi XUMHHU

[losiBieHME U pa3BUTHE OPraHUYECKON XMMHHM Kak Hayku. [Ipeamer oprannyeckoi Xumun. MecTo v 3Ha4eHHe OPraHu4eCKO XUMUH B CUCTEME
€CTECTBEHHBIX HayK. B3aMMOCBs3b HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIIECTB.

XHUMHYECKOE CTPOCHUE KAK MOPSI0K COETMHEHUS aTOMOB B MOJIEKYJI€ COTJIaCHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOTO
CTpOEHHMs opraHnyeckux coeauHeHuit A.M. ByrnepoBa. YriepoHblil CKeleT OpraHndeckoi Mosiekysbl. KpaTHOCTh XMMUYECKOH CBSI3U. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHHUsS Mousiekyn. M3omepust u m3zomepsl. [lonstue o ¢yHKunoHambHOU rpymme. [IpuHIune! kiaccupukanumn
OpraHUYeCcKUX COCTUHEHNH. MexXTyHapoJHass HOMEHKIaTypa U MPUHIUIIB 00pa30BaHMs Ha3BaHUM OPraHUYECKUX COSTNHEHHA.

Knaccupukanuss u ocoOEHHOCTH OpraHMYecKuX peakiuil. Peakunonnsie 1eHTpsl. [lepBoHaYanbHBIE TMOHATHS O THUMAX M MEXaHHW3Max
OpPraHUYeCcKUX peakuuid. [OMONMUTHYECKUI M TeTEepPOTMTUYECKUN pa3pblB KOBAJIECHTHON XHUMHUYeCKOW CBsi3u. CBOOOMHOpAANKATIBHBIA W HOHHBIN
MexaHU3MBbI peakuuu. [lonsTre o Hykineoduie u AMeKTpopuIe.

AJIKaHbI. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/Ibl METAHA. Sp’-THOPHIN3AIUs OpOHTaNell aTOMOB yriepoaa. IoMoormaecKit
psaa u obmas ¢opmyna ankaHoB. CucTeMaTudeckass HOMEHKIIATypa ajlKaHOB U paaukanoB. M3omepus yriepogHoro ckenera. @u3ndeckue CBOICTBA
aJIKaHOB. 3aKOHOMEPHOCTH HM3MEHEHHUs (PU3MYECKHX CBOMCTB. XMMHUYECKHE CBOWCTBA AJIKAHOB: TaJOI€HHPOBAHHE, JETHIPUPOBAHUE, TEPMHUECKOE

PAa3JI0KCHUC, KPCKUHI KakK CIIOCOOBI MOJIy4CHUA BayKHEHIITHX COCIII/IHGHI/If/'I B OpraHMY€CKOM CHHTC3C. FopeHHe AJIKAHOB KaK OJHWMH H3 OCHOBHBIX



HUCTOYHMKOB TeIIa B TPOMBIIUIEHHOCTH U ObITy. M30Mepu3anusi Kak Ccrmoco0 TOJy4eHUs BBICOKOCOPTHOTO OeH3uMHA. MeXaHW3M peaKiuu
cBOOOTHOpaauKanbHOTO 3amenienus. [lonydyenue ankanoB. Peakius Bropiia. Haxoxxnenue B mpupo/jie ¥ IpUMEHEHNE aTKaHOB.

[Muknoankanel. CTpoeHHe  MOJEKy1T — IukioankaHoB. OOmas  ¢gopmyna  nukioankaHoB. HoMeHkmatypa — HUKIOANKaHOB. M3oMepus
[UKJIOAIKAHOB: YIJIEPOJHOTO CKelleTa, MEXKKIaccoBasi, MpoCTpaHCcTBeHHas (yuc-mpanc-uzomepusi). Cnenmduka CBOWCTB HMUKIOAIKAHOB C MaJbIM
pa3MepoM nukiia. Peakiuu npucoeMHeHns U paAuKaIbHOTO 3aMEICHHUS.

AJIKeHBI. DNEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOGHHE MOJNICKY/Ibl STHIICHA. Sp -THOPUIM3AlMs OpOMTaneil aToMOB yriuepoja. - H -
cBs3u. ['oMosornueckuit ps u obmast popmyna ankeHoB. HoMeHknaTypa ankeHoB. M3oMepus alKeHOB: YIIIEpOIHOTO CKeJeTa, MOJIOKEHUs KpaTHOU
CBSI3M, NIPOCTPAHCTBEHHAs (yuc-mpanc-u30Mepus), MeKkiaccoBas. Pu3nueckue CBOICTBa aJkeHOB. Peakiuu 371eKTpoUIbHOrO MPUCOECIUHEHMS KaK
croco0 nonydeHus (YHKIIMOHAIBHBIX MPOU3BOIHBIX YTIEBOAOPOI0B. [IpaBuio MapkoBHHUKOBA, €ro0 3JIEKTPOHHOE 000CHOBaHME. Peakiiuu OKUCICHHS
n nonaumepusanyu. [lonnMdTHIIEH KaKk KPYMHOTOHHAKHBIM MPOAYKT XUMHYECKOIO IpOU3BOJACTBA. IIpomblliieHHbIE U 71a00paTOpHBIE CIIOCOOBI
MOJIyueHus aKkeHoB. /Ipasuno 3atiyesa. [IpuMeHeHnEe alKEHOB.

Ankanuensl. Kimaccudukanus aakaJueHOB 1O B3aWMHOMY PAcCIlOJIOKEHHIO KPATHBIX CBs3eld B Mosiekyle. OCOOEHHOCTH 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOEHHS COIPSHKCHHBIX ankaiaueHoB. OOmas gopmyrna amkaaueHoB. HoMeHkIaTypa w w3oMepus ankaaueHoB. OU3ndecKue
CBOMCTBa aJKaJMEHOB. XMMHUYECKHE CBOMCTBAa aJKaJUEHOB: PEAKIUM NPHUCOEAUHEHUS (TUAPUPOBAHUE, TaJOT€HUPOBAHMUE), TOPEHUS U
noymMepu3aiu. Brinan C.B. JlebeneBa B mosiyueHHWE CHHTETHYECKOTO Kaydyka. BynmkaHmsamus —kaydyka. Pesuna. MHorooOpa3ue BHIOB
CUHTETUYECKUX KaydyKOB, UX CBOMCTBA U ITpuMeHeHue. [lonydyeHne alkaaueHoB.

ANKUHBL. DJIEKTPOHHOE u MPOCTPAHCTBEHHOE CTpOEHHE MOJIEKYJIbI alleTUJIeHA. Sp-THOpUAN3ausl opOuTanei aTOMOB
yraepona. ['omonornueckuii psg u obmas ¢gopmyna ankuHoB. Homenknarypa. M3omepusi: yriaepogHOTO CKelleTa, TOJOXKEHUsS KpaTHOW CBSI3H,
MekKknaccoBass. du3ndueckre CBOMCTBA AIIKMHOB. XMMHUYECKHE CBOMCTBA aJKWHOB: peaknuu MpHUCOCANHCHUSA KaK crnoco0 MOJIYy4CHUS TOJIMMCPOB U
JIPYTUX TOJE3HBIX MPOAYKTOB. Peakyuu samewenus. [opeHue areTwieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JJIE CBAPKH U PE3KHU

METAJIJIOB. HOJIy‘ICHI/IC alcTuJICHa MUpPOJIM30M METaHa U Kap6I/IZIHBIM METOJ0M. HpI/IMCHCHI/IC alncTUuJICHA.



Apensl. Hcmopus omkpuimus 6enzona. CoBpeMeHHbIE MPEICTaBICHHs 00 JIEKTPOHHOM U MIPOCTPAHCTBEHHOM CTpOeHUU OeH3oua. M3omepus u
HOMEHKJIaTypa roMoJioroB OeH3omna. O0mas ¢opmyna apeHoB. Pusnueckue cBoiicTBa OeH3oma. XMMUYECKUE CBOWCTBAa O€H30i1a: peaKIuu
ANEKTPO(UIBHOTO 3aMelleHus] (HUTPOBaHHUE, TAJOT€HUPOBAHUE) KaK CIOCO0 TMOMyd4eHUS XMMUYECKHX CPEJCTB 3alMThl PACTEHHIA; MPUCOCAMHEHUS
(ruapupoBaHKe, TaTOTEHUPOBAHKE) KaK J0Ka3aTebCTBO HEMPEIeNbHOr0 Xapakrepa Oenszona. Peakuus ropenus. [lomyuenne 6enszona. OcobenrHocmu
Xumuueckux ceoticme monyona. B3aumMHoe BIMSHHE aTOMOB B MoOJeKyine Toiyona. Opuenmayuontnvle 2¢hgexmul 3amecmumenei. IlpumeHenne
rOMOJIOTOB O€H3011a.

Crouprel. Knaccudukarusi, HOMEHKJIaTtypa choupToB. [oMosormueckuit psag u obmas  QopMmyna  mpenenbHBIX — OJHOATOMHBIX
ciiupToB. M3omepust. @u3nueckie CBOWCTBA NPEAETBHBIX OJHOATOMHBIX CIHPTOB. BomoponaHas cBs3b MEXIy MOJIEKYJaMH H €€ BIUSHUE Ha
¢u3nveckue CBOWCTBAa CMHUPTOB. XMMHUYECKHE CBOMCTBA: B3aMMOJCHCTBHE C HATPHEM KaK CIOCO0 YCTAaHOBICHHMS HAIWYHS TUAPOKCOTPYIIHBI, C
raJlorT€HOBOJIOPOJIAaMH KaK CIOCO0 TONY4YEeHHUs PACTBOPUTENCH, BHYTPH- M MEXKMOJEKYIApHas JIeruapartanus. Peakiuss TOpeHHs: CIHUPTHI Kak
toruBo. [lomydenue sTanona: peakuusi OpOKEHHs TIIOKO3bI, THApaTanus dTuiaeHa. [I[puMeHernne MeraHoia U 3TaHoja. OU3UOJIOTHYECKOe AEHCTBHUE
METaHOJIa M TaHOJIa HAa OPraHW3M YeNloBeKa. DTUIICHTIIUKOIb U TIHUIEPHH KaK MPEJICTAaBUTENH MPeIeIbHBIX MHOTOATOMHBIX clUpTOB. KauecTBeHHas
peaknus Ha MHOTOATOMHBIE CIHPTHI M €€ TPUMEHEHHE I PACMO3HAaBaHUS TIHWIEpMHA B COCTaBE KOCMETHYECKHX cpeacTB. [Ipaktudeckoe
MPUMEHEHHE YTUJICHTJIMKOJIS U TIIMIIEPHHA.

®enou. Ctpoenne MoJeKylsl peHona. BzanmHoe BIMsHUE aTOMOB B MoJIeKyJe GeHona. dusnueckue cBoiicTBa (heHoIa. XMMUYECKHIE CBOMCTBA
(peakuuu ¢ HATpUEM, TUAPOKCUIOM HaTpus, OpomoMm). [Tonyuenne penona. [Ipumenenne deHoa.

Anpreruapl M KeToHbl. Kiaccudukarmst anpaeruoB U KeToHoB. CTpOEHUE TMPENeNbHBIX ajibJACTHI0B. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTpOoeHHE KapOOHMIIBHON Tpynmbl. ['omMonornyeckuii psa, obmast (Gopmyria, HOMEHKIATypa M H30MEpHs NpEAeTbHBIX aibAerunoB. Puzndeckue
CBOMCTBA TPEACTHHBIX aTbJETUOB. XUMHUYECKHUE CBOWCTBA NMPEAEIBbHBIX AJIBJECTHUAOB: THAPHPOBAHNE; KAUECTBEHHBIE PEAKIWU HAa KapOOHUIIBHYIO
rpymiry (peakmus «CepeOpsTHOTO 3epKaliay, B3auMoieiicteue ¢ ruapokcuaom meau (1)) u ux npumeHeHue st 0 OHApyKEHUS TPEIeIbHBIX albJICTHIOB

B MPOMBINUJICHHBIX CTOYHBLIX BOJax. HOJ’Iy‘ICHI/IC NpeaAcCibHbBIX  AJIBACTUI0B!: OKHCJICHHUEC CIHUPTOB, TrHUApaTalusg alCTUIICHA (peaKHI/IH



Kyuepona). TokcuunocTs anpaerunoB. [Ipumenenne gopmanbaeruia u aneranpiaernja. AleTOH Kak MpeicTaBUTeNb KeTOHOB. CTpOEHHE MOJIEKYJIbI
arreroHa. OCOOEHHOCTH peakIMy OKUCIICHUS alleToHa. [IpiMeHeHue aneToHa.

Kap6onoBeie kucnotel. Kimaccuukanuss ¥ HOMEHKJIAaTypa KapOOHOBBIX KHCIOT. CTpOEHHE TMPEIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIIbHOM Tpynmbl. ['oMonoruueckuii psa u obmast popmyiia npeaeabHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. PU3MUECKUE CBOMCTBA MPENEeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT (pEaKkify ¢ METalJIaMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHHMSMHU W COJISIMH) KaK IOATBEP)KJCHHUE CXOJICTBA C HEOPTraHWMYECKHUMH
kucinotamu. Peakuus stepudukanuun u  ee oOpaTUMOCTb. BiausHue 3amecTuTeneil B YIJIEBOJAOPOAHOM pajuKalle Ha CUIy KapOOHOBBIX
KACIOT. OCOOEHHOCTH XWMHUYECKHX CBOMCTB MYpPaBbHHOUM KHUCIOTHI. [lodydeHne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
aJIKaHOB, ~QJKECHOB, TMEPBUYHBIX CIHPTOB, aibACTHIOB. BaxkHeilmme mpencraBurenn KapOOHOBBIX KHCJIOT: MypaBbUHAs, YKCyCHas |
OeH3oitHas. Bricuine npenenbHble U HeNpeAeabHbIe KapOOHOBBIE KUCIOTEL. Onmuueckasn uzomepus. Acummempuieckuti amom yeiepoda. [Ipumenenne
KapOOHOBBIX KHCIIOT.

Crnoxubie 2¢upsl U xupbl. CTpoeHHUE U HOMEHKJIATYpa CIOKHBIX 3(QUpoB. MexKKIaccoBas U3oMepus ¢ KapOOHOBBIMH KUCIOTaMHU. CrIocoObI
MOJIyYeHUsI  CJIOXKHBIX  3pupoB. OOpaTUMOCTh peakuuu dTepudukanuu. [I[pumMeHeHne CIOXHBIX 5(QUPOB B MNHIIEBOH U MapproMepHON
MPOMBIIIICHHOCTH. JKUpBI Kak CIIOXHBIE dS(QUpPHl TIHIEpUHA M BBICIIUX KapOOHOBBIX KHCJIOT. PacTuTeNbHBIE W JKUBOTHBIE JKHPBI, HX
coctaB. @U3NYECKUE CBOMCTBA KUPOB. XMMUYECKHE CBOICTBA XUPOB: THIAPUPOBAHME, OKHUCIEHHE. [ MAPOIN3 WIM OMBUIEHHE JKUPOB Kak CIOCO0
MIPOMBIIIJICHHOTO TMOJIyYeHHs COJIEH BBICIINX KapOOHOBBIX KUCIOT. [IprMeHeHne >kupoB. MBUIA Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Moromiue
CBOMCTBA MBbLJA.

VYraeonsl. Kmaccudukanus — yrineBonoB. dusmyeckne  CBOMCTBA W HAXOXKJCHHWE  YIIIeBOJIOB B mpupoje. [moko3a — kak
aJIbJIETMIOCIUPT. XUMHUECKHUE CBOMCTBA TIFOKO3bl: ayuiuposanue, aikuiuposanue, ClIMpTOBOE U MOJIOYHOKUCIIOE OpoKeHHE. DKCIIEpUMEHTAJIbHbIE
JI0Ka3aTeNIbCTBA HAIMYUS albJETUIHOW M CHUPTOBBIX TIpynn B Iitoko3e. [lomyuenue rinroko3el. @pykmosa Kak uzomep 2nokoswl. Pubosa u
oezokcupuboza. Baxkneiune nucaxapuipl (caxaposa, 1akmosd, Maibmo3a), UX CTpOeHHne W (hu3ndecKkue CBOMCTBA. | MAPOIH3 caxapo3sbl, 1aKmo3bl,

Mmanbmo3swvl. KpaxMan u 1euiron03a Kak OMOJIOTH4eCKUe MOJUMephl. XMMHUUYECKHE CBOMCTBA Kpaxmalla (THApOJIn3, KAaYEeCTBEHHAs Peaklus ¢ HOJI0M Ha



KpaxMmaJl M €€ NpUMEHEHHue i1 OOHapyXKeHHus Kpaxmaja B MPOAYKTaX MUTaHUs). XMMUYECKHE CBOMCTBA IIEJUTIONO3bI: THIPOJIUM3, 00pa3oBaHueE
CIOXHBIX 2QupoB. [IpumeHenne u Ouonoruyeckas pojb yrieBooB. OKUCIEHHE YIIIEBOJOB — UCTOYHUK SHEPIUU KUBBIX OopraHu3MoB. [loHsTtre 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE alleTaTHOTO BOJIOKHA.

Nnertudurarus opraHuuecKux coeMHEeHNN. [ eHeTHIecKast CBsI3b MEX/Iy KJIaCCaMU OPTaHMYECKUX COCTUHEHUI.

Awmumnsl. [lepBudnble, BTOPHYHBIC, TPETHYHbIE aMUHBI. Kitlaccuukaiys aMUHOB TIO TUITY YTJIEBOJOPOJJHOTO PAJMKAlIa ¥ YUCITy aMHUHOTPYII B
MOJIEKyJie. DJIIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE TMPEACNbHBIX aMHHOB. @U3MUECKHE CBOMCTBA aMUHOB. AMHUHBI KaK OpraHUYeCKue
OCHOBAHUS: PEAKIMU C BOJAOU, KucIoTamu. Peakuiusi ropeHus. AHUIUH Kak MPEACTaBUTENb apoMaTUuecKuX aMuHOB. CTpoeHue aHwinHa. [IpuyunHb
OCla0JIeHUs] OCHOBHBIX CBOWCTB aHWIMHA B CPaBHCHHHM C aMHHAMH MPEAEIbHOTO psja. XMMHYCCKHE CBOWCTBA AHWIMHA: B3aWMOJICHCTBHE C
KHCTIOTaMH, OpOMHOUW BojoH, okucieHue. [lomydeHre aMWUHOB aJKWIMPOBAHUEM aMMHaKa W BOCCTAHOBJICHHEM HHTPOIPOU3BOIHBIX
yriaeBoopooB. Peakuus 3uanHa. [IpuMeneHne aMuHOB B (hapMalieBTHUECKONW MPOMBIIIIICHHOCTU. AHUNUH KAK Cbipbe 015l NPOU3BOOCMBA AHUIUHOBbIX
kpacumeneu. Cunmesvl Ha OCHO8€ AHUTUHA.

AmuHokucaoTel 1 Oenku. CoctaB U HOMeHKIaTypa. CTpoeHHe aMHUHOKHUCIOT. ['OMOJIOTHYEeCKUIl psii NMPEeAEIbHBIX aMUHOKUCIOT. M30mepus
npeodenvruix amunokuciom. Ousndeckre cBONCTBA NPEACIbHBIX AMUHOKHUCIOT. AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuueckue coenHenns. Cunres
nentuaoB. [lenTunHas  cBsA3b. buosornueckoe  3HAYCHHE 0-aMUHOKHCIOT. OONacTH  MPUMEHEHHUS  aMHUHOKHCIOT. bemku kKak  TpHpOJIHBIC
ouomnosimmepsl. CocTaB U cTpoeHHEe 0ENKOB. OCHOBHbIE AMUHOKUCIOMDbL, 00paszyowue derky. XUMHYECKUE CBOUCTBA OCITKOB: THAPOIIN3, ICHATYpAIHs,
KauecTBEHHBIC (I[BETHBIC) peakiuu Ha Oenku. [IpeBparienus 6e1KoB MUIIK B oprann3Me. bronorudeckne GyHKIUU OSNKOB. [Jocmudicenus 6 u3yyeHuu
cmpoeHus u cunmesa 6enKos.

Aszomcoodepacawue cemepoyuriuyeckue coeourerus. Iluppon u nupuoun: 21eKmpoHHOe Cmpoenue, apoMamuyeckull XapaKxmep, pasiudue 6
NposIBNEeHUU OCHOBHBIX ceolicms. Hykneunosvie xuciomul: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmas Hykneunogvix xuciom ({HK,
PHK). Ponb HyK1euHOo8bIX KUCIOM 8 HCUZHEOEesIMEeNbHOCIU OPSAHUZMOS.

BricokoMonekynsipubie  coenuHenust. OCHOBHbIE TOHSTHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,

crerieHb  nonuMmepu3anun. Knaccugukamuss  moaumepoB. OCHOBHBIE — CIIOCOOBI  MOJIyYEHHsI  BBICOKOMOJICKYJSIDHBIX — COCAMHEHHH:  peakuuu



MOJIMMEpU3allMl W NOJUKOHJAeHcanuu. CTpoeHue U CTPYKTypa  IOJIUMEPOB. 3aBUCMMOCTb  CBOMCTB  IIOJIMMEPOB  OT  CTPOCHHUS
MOJIEKYIN. TepMOIIacTUYHbBIE U TEPMOPEAKTUBHBIE MOIUMEpPHL. [Iposoodawue opeanuueckue noaumepuvl. Komnosumuvie mamepuanwl. Ilepcnexmugsi
UCNONBL308aAHUSL KOMRO3UmMHbIX Mmamepuanos. Kinaccudukanus BosokoH. CHHTeTHYECKHE BOJIOKHA. [lonmmadupHble M MOJMaMHUIHBIE BOJIOKHA, HX
CTpoeHue, cBoiicTBa. [IpakTHueckoe HCMONB30BaHNE BOJOKOH. Cunmemuyeckue nieHKu: Usonayus 01s npo8ooos, MemoOpanvl 0 OnpecHenus 600bl,
3auumuble NAeHKU Ol A8MOMOOUNEl, NAACMbIpU, Xupypeudeckue noeasku. Hoevie mexnonocuu oanvHeuuieco COBEPUIEHCMBOBAHUL NOIUMEPHBIX
Mamepuanos.

TeopeTnyeckne 0CHOBbI XUMHH

Crpoenue BemectBa. CoBpeMEHHass MOJIeNb CTpOoeHusi aroma. Jlyamusm anektpoHa. Keanmosvie uucia. PacupeneneHue 3IEKTPOHOB 110
SHEPTEeTUYECKUM YPOBHSIM B COOTBETCTBUU C NMPUHIIMIIOM HAaUMEHBIIECH SHEPrud, mnpaBmwioM XyHzaa u npuHiunoMm [laymu. OcoGeHHOCTH CcTpOoeHHS
SHEPTeTUYECKUX YpPOBHEW aToMOB d-311eMEHTOB. DNEeKTpoHHass KOoHGurypauus artoma. Kiaccudukanus XAMUYECKUX OdIEeMEHTOB (s-, p-, d-
aneMeHThl). OCHOBHOE U BO30OYXKJECHHBIE COCTOSIHUS aTOMOB. BaneHTHble anekTponsl. [lepuonnueckass cucteMa XUMHUYECKHMX 3JIEMEHTOB
J.1. Menneneesa. @usndeckuii cmeici Ilepuoandyeckoro 3axona .M. MenneneeBa. IIpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U
X COCIMHEHMM MO IepuojaMm u rpynnam. MupoBo33peHdyeckoe M HaydHoe 3HadeHue llepuommueckoro 3akona [I.M. Menneneesa. [Ipocro3bi
L. U. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX IIEMEHMOE.

DNEeKTpOHHas MPUPOJIa XUMUYECKOW CBA3HM. DIEKTPOOTPULIATEIbHOCTh. KOBaneHTHas CBS3b, €€ Pa3HOBUIHOCTU M MEXaHU3Mbl 00pa30BaHUs
(oOMeHHBIN U JOHOPHO-aKIenTOpHBIN). MloHHas cBsi3b. MeTtamnueckas cBa3b. Bogopoanas cBsizb. Meocmonexynsaphvie 63aumooeicmeausl.

Kpucramnmuueckue  uw  amopdubie  BemecTBa. TUIBI  KPUCTAJUIMYECKHX  PEUIETOK  (aTOMHas, MOJIEKYJIIpHas, MOHHa#,
MeTaJuIn4yecKas). 3aBUCUMOCTh  (PM3MUECKUX  CBOIMCTB  BemlecTBa OT  TUNA  KPUCTAUIMYECKOM  pemieTkd. [IpuumHBl  MHOTOOOpa3us
BemecTB. COBpEMEHHBIE MPEICTABICHUS O CTPOEHUH TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BEIIECTB. JKuoKue Kpucmainiol.

XuMHueckue peakuuu. ['oMoreHHsle M reTeporeHHsle peakuuu. CKOpoCTh pEeakiuy, €€ 3aBUCUMOCTb OT PA3INYHBIX (DAKTOPOB: MPHUPOJIbI

pearupyromux BeUIecTB, KOHIEHTPAIIMH pearupyrouinxX BeUIecTB, Temreparypsl (mpaBuio Banrt-I'odda), mmomann peaknnmoHHONH HOBEPXHOCTH,



HAIMYMS ~ KaTaluM3atopa. DHEPTUsl aKTHBALMHU. Akmusuposannviil komniekc. Karanuzaropel W Karanm3. Pojap Karanmm3atopoB B TpUPOJE U
MIPOMBIIIJICHHOM TPOU3BOICTBE.

Ilonamue 06 oumanonuu u sumponuu. uepeus Iludbca. 3akon I'ecca u cneactBuss u3 Hero. TemnoBble 3((EKTHl XUMUYECKHX
peakmuii. Tepmoxumudeckne ypaBHeHus. OOpaTUMOCTh peakiuii. XuMU4eckoe paBHOBecre. CMEIeHHEe XUMUYECKOTO PAaBHOBECHS TOJ JICHCTBHEM
pa3nuyHBIX  (PAaKTOPOB: KOHIIEHTPAIMM pPEAareHTOB WJIM TPOJIYKTOB pPEaKLIWH, JMJaBICHHS, Temreparypsl. Poinb cMemieHuss paBHOBeCHS B
TEXHOJIOTHYECKUX MPOIIECCaXx.

HucniepcHsie cuctemsl. Komouousie cucmemol. ICTUHHBIE pacTBOpHL. PacTBopeHue kak (pu3nKo-xumuueckuil mpouecc. CriocoObl BEIpaKeHUs
KOHLIEHTPALIMK PACTBOPOB: MaccoOBas /10J1s1 PACTBOPEHHOIO BELIECTBA, MOAAPHASA U MOJIANbHASL KOHYeHmpayuu. Tump pacmeopa u mumposaHue.

Peakium B pacTBOpax d3JeKTposuTOB. KauecTBEHHBIE peakM Ha HWOHBI B  pacTBope. KMCIOTHO-OCHOBHBIE B3aUMOJCHCTBUS B
pactBopax. AMMOTepHOCTh. MoHHOe npoussedenue 600bl. Booopoousiii noxkazamenv (pH) pacmeopa. T'unponu3 coneid. 3HaueHue THAPOIU3A B
OMOJIOTHYECKUX 0OMEHHBIX Tporieccax. [IpuMeneHne ruipoir3a B MpOMBIIIIIICHHOCTH.

OKHUCIUTENFHO-BOCCTAHOBUTENBHBIC PEAKIINY B TIPUPO/IE, TPOU3BOJICTBEHHBIX MPOIECCaX U KHUIHENEATEIILHOCTH OPraHu3MOB. OKuUcIumenbHo-
goccmanogumenbHulll. nomenyuan cpeowvl. [uacpamma Ilyp6s. [loBeneHne BewiecTB B cpefax ¢ pa3HbIM 3HaueHueM pH. Metoasl 3ieKTpoHHOTO
U 9/1eKMpPOHHO-UOHHO20 Oananca. ['ambBaHUYECKU dJIeMeHT. XUMHUYECKUE UCTOYHUKH ToKa. Cmanoapmuwiii 6000p00Hbiil 31ekmpod. CmanoapmHulii
INEeKMPOOHbIL  nomenyuan cucmemvl. PA0  cmanoapmuvlx  31eKmpoousblx nomenyuanos. Hanpasnenue  oxuciumenbHo-80CCMAHOBUMENbHBIX
peakyuil. DIEKTPOJIN3 PACTBOPOB M pacIUIaBOB couied. [IpakTHueckoe MprMEHEHHe 3JIEKTPOJIH3a JUIS TOTYYeHHs MIEJIOYHBIX, IIET0YHO3EMENbHBIX
METaJUIOB M afoMHuHUsA. Koppo3usi MeTaiioB: BUBI KOPPO3UH, CIIOCOOBI 3alIUTH METAIIJIOB OT KOPPO3HUH.

OcHOBBI HEOPTaHNYECKO XUMHUHI

Oo6mas xapakrepucTtuka 31eMeHTOB [A—IITA-rpymn. OKCHIIBI M IEPOKCH/IBI HATPUS U Kayus. Pacro3HaBaHue KaTHOHOB HaTpus U Kaius. Conu
HaTpUs, Kajus, KaJblUs U MarHus, UX 3HAUE€HUE B IPUPOJIE U KU3HHU 4YesOoBeKa. Kecmkocmb 600vl u cnocobvl ee ycmpawnenus. Komnnexchnuvle

CcoeOuHeHUst AIOMUHUA. ATIoMOCUIUKAMbL.



Mertamner  IB-VIIB-rpynn (mens, 1uHK, XpoM, Mapranei). OcoOeHHOCTH cTpoeHus artoMoB. OOmme Qu3MUecKue W XUMHUYECKHe
cBoiictBa. [lonyuenne u mnpumeHenue. OKCHIbl W THAPOKCHIBI ATHX METAIOB, 3aBUCUMOCTb MX CBOWHCTB OT CTENEHU OKHCIEHUS
aneMeHTa. BaxHeiue conu. OKUCINUTENbHBIE CBOWCTBA COJIEN XpOMa M MapraHiia B BBICIIEH CTENIEHU OKUCIEHUs. KomnaekcHble coedunenus xpoma.

OOmast xapakrepuctuka s1eMeHTOB [VA-rpynmel. CBoCTBa, moiydyeHHe W mpuMeHeHHe yrisi. CHHTe3-ra3 Kak OCHOBAa COBPEMEHHOM
MPOMBIIIICHHOCTH. AKTUBUPOBAaHHBIM ~ Yroib  Kak  ajacopOeHT. Hanocmpykmypuol. Muposvie ~ docmudiwcenus 6 — obaacmu — CO30aHUSA
HaHOMamepuano8. INeKmpoHHoe CMpoeHue MOeKyIbl yeapHo2o 2asza. Ilonyuenue u npumenenue y2apHozo 2asza. buonorndeckoe IeiCcTBUE YTrapHOTO
raza. KapOuzpl kanpims, amoMuHES U kene3a. KapooHatsl u runpokapOoHatel. Kpyeosopom yenepooa 6 scugoul u nedxcusoli npupode. KauecTBeHHas
peakuusi Ha kapOoHaT-nOoH. PU3NUYECKUE U XUMUYECKHE cBoiicTBa KpeMHMs. Cunanbl U cuauiuabl. Okenst kpemuus (IV). KpeMHueBble KUCIOTHI U UX
cosu. CuMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI.

OOmast  xapakTepucTuka dneMeHTOB VA-rpynnsl. Hutpunel. KauecTBeHHass peakuus Ha HWOH aMMOHHUS. A30THas KHCIOTa Kak
OKHUCIHTETh. HUTpaThl, HX GU3NYECKUE M XUMUIECKUE CBOMCTBa, pruMeHeHne. CBolicTBa, onydenue u npumeHerne pochopa. ®ochun. dochopusie
u nosupocpopHbie KUCI0THL. bruonoruueckas posb pocdaros.

OOmrast xapakTepucTuka »1MeMeHTOB VIA-rpynmbl. OcoOble CBOWCTBA KOHLEHTPUPOBAHHOUN CEepHON KHCIOTHL. KauecTBeHHbIE peakiuu Ha
cynbdun-, cynbQur-, u cyabpaT-uoHbI.

Oomas xapakrepuctuka snmeMeHToB VIIA-rpymmsl. OcobeHHOCTH XUMUU GTopa. ['amoreHoBOJOPOAbI U UX TMOTydeHHe. | aloreHoBo10poAHbIe
KHCIIOTBI M MX cojiu. KauecTBeHHbIE peaklMu Ha rajoreHua-uoHsl. Kucnopoaconepxamuye coequHeHUs Xjopa. [[puMeHeHue rajaoreHoB U HuX
BAKHEUIINX COCTUHEHUM.

brazopoonvie cazvi. [Ipumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTU B U3MEHEHUH CBONCTB IIPOCTHIX BEILIECTB, BOJOPOAHBIX COEIMHEHUH, BHICIINX OKCHJIOB U THJPOKCUIOB.

W nenTudukanys HEOPraHn4eCKUX BEIIECTB U HOHOB.

XuUMHA U JKU3HDL



Hayunbie meroapl mo3HaHusi B XuUMHHU. VIcTouHMKHM xumudeckod wuHpopmanmu. [lonck wmHpopManmuu 1o Ha3zBaHUAM, HICHTU(UKaTOpawm,
CTPYKTYpHBIM (opMyaaM. XUMUYECKMH aHalu3, CHUHTE3, MOJEIMPOBAHME XHMMMUYECKHUX TIPOLIECCOB U SBIEHUM Kak METOJbl HAay4dHOTO
No3HaHUs. Mamemamuueckoe MOOeIUposanue npoCmpancmeenHo2o cmpoeHus MoaeKkyl opeanuyeckux gewecms. Cospemennvie Qu3uUKO-XuMuyeckue
Memoobl YCMAHOBAEHUS COCMABA U CMPYKMYPbl 8€UieCE.

Xumusi u 370poBbe. JlekapcTBa, (epMEHTH, BUTAMHHBI, TOPMOHBI, MHHEpaJbHBbIE BOABI. [IpoOieMbl, CBs3aHHBIE C MPUMEHEHHEM
JEKapCTBEHHBIX  IIpemnapaToB. Bpennele  mpuBBIUKM M (AKTOpBl,  pas3pylIalolie  3/J0poBbe  (KypeHHe,  YHOTpeOJeHHE  ajJKoroJs,
Hapkomanus). PanmonansHoe nutanue. [Iumessie no6aBku. OCHOBBI NUILIEBON XUMUMU.

Xumusi B Meauiinae. Pa3paboTka gexkapcTB. XUMHUECKHE CEHCOPHI.

X¥vMHST B TIOBCEIHEBHOM JKM3HM. Moromue W YHUCTAIIME cpeacTBa. PenemnienTsl, HHCEKTUIUABL. CpelcTBa JIMYHOM TUTHEHBI U
kocMeTuku. IIpaBuia 6e3omacHoi paboThI C €IKMMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMU OBITOBOM XMMMH.

XUMHS U CENbCKOE X03s11ICTBO. MUHEepabHbIe U OpraHndeckue ynoopenus. CpencTsa 3aluThl paCTEHUH.

Xumusi B TpombinuieHHOCTH. O0ImKe TpeACTaBIeHUs O MPOMBIIUICHHBIX CHoco0ax TMOJydeHHs XHMHUYECKHX BEIIECTB (Ha MpuMepe
MIPOM3BOJICTBA AMMHaKa, CEpHON KUCIIOTHI). [IpombItieHHas opranndeckast Xumusi. CeIpbe Ut OpraHnYecKoi TpoMBIIIIeHHOCTH. [Ipo0iema 0Tx010B
1 1oOOYHBIX MPOAYKTOB. Hanbosee KpymHOTOHHaXXHBIE MPOM3BOJCTBA OPraHMYECKMX COeOUMHEHHMU. UepHas W 1BeTHas MeTautyprus. CTekino u
CWJIMKATHas IPOMBIIIJIEHHOCTb.

Xumusi u  osHepreTtuka. [IpupogaHble UCTOYHMKH — YriaeBoJMOpoJoB. [IpupoaHblii W mOMyTHBIM HEPTSHOM Tas3pl, WX COCTaB U
ucnosib3oBanue. CoctaB HeptH u ee mnepepadoTka. Heprenmpoaykrel. OkTaHoBoe 4mcio OeH3wHAa. OXpaHa OKpYXKAaoMmed cpensl TpH
HedTenepepaboTKe U TPAHCTIOPTUPOBKE HEPTEPOAYKTOB. AJIbTEPHATUBHBIC HCTOUHUKHU SHEPTHH.

Xumus B crpoutenscTse. Liement. beron. [Ton6op onTuManbHBIX CTPOUTETBHBIX MAaTEPHAJIOB B IPAKTUIECKOH IEATETLHOCTH YEIIOBEKA.

XUMUS U 9KOJIOTHS. XUMUYECKOE 3arps3HEHUE OKpYXKAIoIIel cpelbl U ero nociencTsus. OxpaHa ruapocdepsl, MouBbl, aTMocdepsl, GIopsl U
(bayHBl OT XMMUYECKOTO 3arpsi3HEHHUS.

Tunbl PACYECTHBIX 3a4a4:



HaxoxneHne MoJIKYJISIpHOH (OPMYITBI OPraHMYECKOTO BEIIECTBA O €r0 MIIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIINX B €r0 COCTAaB,
WJTU TI0 TIPOJAYKTaM CTOpaHHUsI.

PacueTsl maccoBoit 1011 (Macchl) XMMUYECKOTO COSIMHEHUS B CMECH.

Pacuetsl maccel (00beMa, KOJTMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEUIECTB JaHO B U30BITKE (MMEET MIPUMECH).

PacueTsl maccoBoit i 00bEMHOM JIOJIM BBIXOJIA IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMKHOTO.

Pacuets! TemioBoro s dexra peakiuu.

PacueTsl 00BEeMHBIX OTHOIIIEHUM Ta30B MPU XUMHYECKUX PEaKIIHIX.

Pacuetsr maccel (00beMa, KOJTMYECTBA BEIIECTBA) MPOJIYKTa PEAKIIMHU, €CITH OJJHO U3 BEIECTB JIaHO B BUJIE PACTBOPA C ONPECICHHOW MacCOBOM
JI0JIEN PaCTBOPEHHOTO BEUIECTBA.

IIpuMepHbIe TeMbI NPAKTHYECKUX PA0OT (HA BLIOOP yUUTe/Is1):

KauecTBeHHOE onpeaesieHre yriepoaa, BOAOPOAA U XJIopa B OPraHMYECKUX BEIIECTBAX.

KoncTpynpoBanue mapoCcTep>KHEBBIX MOJEIEN MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Pacno3naBaHue miactmacce U BOJIOKOH.

[TosmydyeHne MCKYCCTBEHHOTO LIETKA.

Perrenne skciepuMeHTAIBHBIX 33724 Ha MOTYYeHUE OPTaHUYECKUX BEIIECTB.

Pemenue skcnepuMeHTaIbHBIX 3374 Ha PACTIO3HABAHNUE OPraHUYECKHUX BEIIECTB.

W nenTudukanyst HEOPraHNIECKUX COETNHEHHH.

[Tonyyenue, cobupanue 1 pacrno3HaBaHUE Ta30B.

Pemienue skcnepuMeHTaIbHBIX 3a4a4 10 TemMe «MeTaiby.

Pemenue skcnepuMeHTaNbHBIX 3a4a4 o Teme «Hemeramnb.

Perrenne skciepuMeHTANIBHBIX 3aa4 10 TeMe «I eHeTuYecKas CBsI3b MEX]y KIacCaMH HEOPTaHUYECKUX COCAMHEHUI.

Pemenne SKCIICPUMCHTAJILHBIX 3a1a4 IO TEMC «I'eHeTHUeCcKas CBSI3b MCKAY KIIaCCaMH OPraHUYCCKUX COCHHHCHHﬁ)).



[Tony4yenue 3THIIEHA U U3yYEHHUE €T0 CBOWCTB.

[TonydyeHue yKCyCHOM KUCIIOTHI U U3yYEHUE €€ CBOMCTB.
I'mpponus xupos..

W3roTtoBneHne Mbuia pydHoi paboTBHI.

XUMHSI KOCMETHYECKHX CPEICTB.

HccnenoBanue cBOWCTB OENKOB.

OCHOBBI INIIIEBON XUMUU.

HccnenoBanue NuieBbIX 100aBOK.

CBoiicTBa 0JTHOATOMHBIX U1 MHOTOQTOMHBIX CIIUPTOB.
XUMHUYECKUE CBOMCTBA AJIbJIETUJIOB.

Cunre3 ciox)HOTO 3dupa.

I'mpponus yrineBonos.

VYcTpaneHue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peaKkIIMM HA HEOPTraHUUYECKUE BEUIECTBA U UOHBI.
HccnenoBanue BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peaKIiH.

Omnpenenenre KOHIIEHTPAIMHA PACTBOPA ACKOPOMHOBOM KUCIOTHI METOJOM TUTPOBAHUSI.



TemaTnueckoe nuiannposanue xumus 10 kaacc.

3 yaca B Henesro. Beero 102 yaca.

Jlara

HaumeHoBaHue TeMBbI

‘ Buna nesateabHOCTH YUY€HHUKA

Tema 1 IloBTOpeHue u yriyoJseHue 3HaHui 18 yacos

ATOMBI, MOJIEKYJIbI, BEILIECTBA.

OOBSCHATh  TIOJIOKEHHUS ~ ATOMHOMOJIGKYISIPHOTO  ydeHus.  OmnepupoBaTh
MOHATUSAMH «XHUMUYECKHI DJIEMEHT», «aTOM», «MOJIEKYJa», «BEIIECTBOY,
«pmuaeckoe Tenoy». OOBIACHATH 3HAUCHUE XUMHUIECKON (DOPMYIBI BEIIECTBA KaK
BBIPAKEHUE  KAYECTBEHHOTO M KOJMYECTBEHHOIO  COCTaBa  BEIIECTBA.
PaccuuTeiBaTh MaccoBble W MOJIBHBIE JOJIM JJIEMEHTOB B XUMHUYECKOM
coenmuHeHUH. Omnpenensats (GOpPMyNIBl COCIUHEHUH IO W3BECTHBIM MAacCCOBEIM,
MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Crpoenue aToMa.

N300paxkaTh AIIEKTPOHHBIE KOH(PUTYpAIlMK aTOMOB M MOHOB rpad)UvyecKku B BHJE
JIEKTPOHHOW  (OpMYJbl, YKa3blBaTh BAJECHTHBIE 3JeKTpoHbl. (CpaBHUBAThH
SIIEKTPOHBI, HAXOJIAIIMECS] Ha pa3HBIX YPOBHAX, MO QopMe, DSHEPrUm.
XapakTepru30BaTh BAJICHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX DJIEMEHTOB.

[Tepuonueckuit 3aKOH 51
[lepuoanueckass cucreMa XUMHUYECKHUX
anemeHTOB 1. . Meneneena.

Xapaxkrepu3oBarb llepuoauyeckyr0 cHUCTEMY XUMHYECKHX dieMeHToB [ H.
MenneneeBa kak rpaduyeckoe oToOpaxeHnue Ilepronmyeckoro 3akoHa.
IIpenckasbiBaTh CBOMCTBA 3aJaHHOTO IEMEHTA U €r0 COCJUHEHUN, OCHOBBIBAsICh
Ha [lepronyeckoM 3aKOHE M U3BECTHBIX CBOMCTBAX MPOCTHIX BEIIECTB METAIIIOB
u HeMmeTauloB. OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB 3JIEMEHTOB,
IIPOCTBIX BEIIECTB, BBICIIMX OKCHJIOB M TMAPOKCUIOB B Ipylmax MU Iepuoaax
Ilepnoanueckoit cucremsl. lIporHosupoBaTe CTpoeHHME aToMa M CBOWCTBA
XUMHMUYECKUX DJIEMEHTOB M OOpa30BaHHBIX MMHU COEIMHEHUH, ONMUpasChb HAa HX
nonoxenne B Ilepmommueckoir  cucreme.  XapakTepHU30BaTh  3HAYCHUE
Ileprnoandeckoro 3akoHa.

XUMHYecKas CBA3b.

KonkpetusupoBaTh NOHATHE «XUMHYEcKass CBs3b». (O000mars MOHSTHS
«KOBAJICHTHAsl HENOJIApHasl CBSA3b», «KOBAJIECHTHAs MOJISIPHAs CBSI3b», «MOHHAs
CBSI3bY», «BOJIOPOJIHAS CBS3bY, «METAJUTMUYeCKast CBs3by». KiaccuduuumpoBars THITBI
XAMUYECKOH CBSI3M M OOBSCHATH WX MeXaHu3Mbl. lIpeackaspiBaTh THIT
XAMUYECKON CBs3M, 3Has (opMyny wuiau (u3nyeckre CBOWCTBAa BEIIECTBA.
OOBSCHITH MEXaHN3MBI 00pa30BaHUs KOBAJEHTHOMN CBSI3H.

ArperatHbie COCTOSIHUSI.

IIporHO3MpOBaTh CBOWCTBA BEIIECTBA, HMCXOJd M3 THIA KPUCTALIMYECKON




PECIICTKU. OHpCIICJ'ISITI) THUII KpHCTEUIJH/I‘-IGCKOfI PEHICTKH, OMMUpasACh Ha U3BCCTHBLIC
¢u3nvecKrue CBOWCTBA BEIIECTBA.

6 Pacuersl mo ypaBHeHUsSM XxuUMHUYecKHX | OCyIIECTBIATH  pacyeTbl 1m0  QopMylaM H  YpaBHEHHMSAM  pPEaKUUd C
peakuui. HCIIOJIb30BAHUEM OCHOBHOI'O 3aKOHA XMMHMYECKOM cTrexuoMmerpuu. Mcmnosb3oBarh
QITOPUTMBI IIPH PELICHUH 3a/1a4.

7 I"a30BbIE 3aKOHBI. OcymecTBIATh pacueThl, UCHOJb3Ysl ra30Bble 3aKOHBI. VCII01b30BaTh aIroOpUTMBI
IIpU PELICHHUHU 3a/1a4.

8 Knaccugukanus XuMHUeCKUX peakuuid. | XapakTepu3oBaTb MNpPHU3HAKM  XUMHYecKHx peaknuil. Kmaccudumuposats
XMMUYECKUE PEAKLIUHU 110 Pa3JIUYHBIM IIPU3HAKAM CPABHEHUS.

9 OKHCAUTENBHO - BOCCTAHOBUTENIbHBIE | XapaKTepU30BaTh OKUCIUTEIBHO - BOCCTAHOBUTENBHBIE PEAKIIMU KaK MPOIIECCHI,

peakuuu. IIpU KOTOPBIX U3MEHSIOTCSA CTENEHU OKUCIEHMsI aToMOB. COCTaBJIATh ypaBHEHHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI € MOMOLIBIO METOJA JIEKTPOHHOIO
Oananca. HabmomaTe ¥ ONMUCHIBATE XMMHYECKHE PEAKLIUHU C MOMOIIBI0 POJHOTO
A3bIKa M A3bIKa XUMHUHU. JlenaTe BBIBOABI IO peE3yJbTaTaM IIPOBEACHHBIX
XUMUYECKUX onbIToB. COOJII0IaTh MpaBHia TEXHUKU O€30MTaCHOCTH.
10 Baxwneiimue ximaccel Heopranmdeckux | KnmaccuduiumpoBaTh HeopraHMdyeckue BeIIECTBA T0  PAa3HBIM  MPU3HAKAM.
BEILIECTB. OnuceiBaTh F€HETUUECKUE CBSI3U MEXAY U3YUEHHBIMU KJIaCCAMHU HEOPraHMUYECKUX
BEILIECTB.
11 Peakunn HOHHOTO oOmeHa | XapakTepu30BaTh YCIOBHS MPOTEKAHUS PEAKIMNA B pacTBOpaxX 3JIEKTPOIUTOB 0
(JIabopaTopHslii onbIT 1). KOHIIA.

12 PactBopsl. O6oOmiaTh  MOHATUS ~ «PACTBOPBI»Y,  «PACTBOPUMOCTB»,  «KOHIIEHTpPAIUS
pactBopoB». OneprupoBaTh KOJWYECTBEHHBIMHM XapaKTEPUCTHUKAMHU COJEpKaHUs
pacTBopeHHoro BemiecTBa. OmnMchIBaTh  HPOLECCHI, MPOUCXOJAIIME  MpHU
pacTBOpPEHMH BeEIIECTB B BOJe. Pemiars pacueTHble 3aJadyd ¢ NPUMEHEHUEM
MOHATUHA  «PAaCTBOPUMOCTBY», «KOHIIEHTpAalMs pacTBOpoB». Mcmoib3oBaTh
ITOPUTMBI IIPU PEIICHUH 3a4a4.

13 Kommouaneie pactBopsl (JIaboparopusrit | XapakTepru3oBaTh KOJUIOWIHBIE pacTBOpPHL. OO000IIATh MOHSTHS: «KOJIIOHIHBIHA

OTIBIT 2).

pPacTBOP», «30JIbY», «TElb», «TYMaH», 3AMYIbCUS», «CYCHEH3Us», «KOaryJsLus»,
«CCAUMCHTALUsA, KCUHEPCIUCH. ITonnMmaTes oTiamdame KOJUIOUJHBIX pacTBOpPOB OT
UCTUHHBIX. [loHMMAaTh CYIIHOCTh TIPOLIECCOB KOArysiiMM W CHHEpE3Huca.
HccnenoBaTth cBoiicTBa M3ydyaeMbIX BellecTB. HaOmionaTe AeMOHCTpUpyeMblE U
CaMOCTOATCIIBHO MPOBOJUMBIC OIIBITHI. HaGJHOI[aTI) 1 OIIMChIBATh XHMMHNUYCCKHEC
pC€aknun C NOMOIIBIO POJHOTO SA3bIKa W A3blKa XHMMHHU. I[eﬂaTI) BbIBOAbBI IIO




pe3yJH)TaTaM HpOBeI[eHHI:IX XUMHUYCCKHUX OIIBITOB. CO6JHOIIaTI) HpaBI/IJIa TCXHHUKHU
0€30I1aCHOCTH.

14 I'mpponus coneit (JJabopatopHbslii onbIT | XapaKTepu30BaTh TMIPOIN3 KaKk 0OMEHHOE B3aMMOJEMCTBHE BEILIECTB C BOJOM.
3). [IpeackaspiBaTh peaklMiO Cpeabl BOJHBIX pacTBOpoB coseil. HaOmomath
JEMOHCTPUPYEMbIE U CAMOCTOSITEIbHO NPOBOAMMBIE ONbIThL. HaOmromate wu
ONMCHIBaTh XMMHUYECKHE PEAKIIMH C MOMOIIBIO POJHOTO S3bIKA M SI3bIKA XMMHH.
JlenaThb BBIBOJIBI 110 PE3Yy/IbTaTaM MIPOBENEHHBIX XUMUYECKUX ONBITOB. CoOMI01aTh
IIpaBMJIa TEXHUKHU 0€3011aCHOCTH.
15 KommuiekcHeie coequnenus | KimaccuuuupoBare ¥ HasplBaTh KOMIUIEKCHBIE coenuHeHHs. MccnenoBath
(JIabopaTopHBIii OTBIT 4). CBOMCTBAa  M3y4yaeMblXx  BemiecTB.  HalOmonaTte  JeMOHCTpUpyeMblE U
CaMOCTOSITEIIbHO TPOBOJMMBIE OMBITH. HabmiogaTe M OMUCHIBATH XUMHUYECKHE
peakuuu C MOMOIIBI0 POAHOIO S3bIKa M s3bIKa XUMMH. JlenmaTh BBIBOJBI IO
pe3yiabTaTaM MpOBEICHHBIX XUMUYECKUX OMNBITOB. CoOM0aaTh NpaBUila TEXHUKH
0€30MaCHOCTH.
[TpakTnueckas paborta Ne 1. | IIlpoBouTh, HAOMIOIATH M OMKMCHIBATH XUMUYECKUN HKCIIEPUMEHT IO BBISIBJICHUIO
16 PeakimonHasi crmocoOHOCTH BEIIECTB B | PEaKIIMOHHON CIOCOOHOCTH BeIIeCTB B pacTBope. Habmiomate W ommchIBaTh
pacTBopax. CaMOCTOSITEJIBHO TPOBOJUMBIE OMNBITHI C MOMOIIBIO POJHOTO S3bIKAa M S3bIKA
xuMuu. CoOIII0aTh MpaBHiIa TEXHUKH O€30MTACHOCTH.
17 Oo6o6maromee mnoBropeHue 1o Teme | CocTaBisaTh obOoOmaronme cxembl. OCYIIECTBIATh MO3HABATENBHYIO PEPIECKCHIO
«OCHOBBI XUMHU. B OTHOLIEHUH COOCTBEHHBIX JOCTM)KEHHH B TMPOILIECCE PEIICHUS YYEOHBIX H
I103HABATENbHBIX 33/1a4.
18 KontponsHass pabora Ne 1 mo Teme | OcylmecTBIsATh TO3HABATENBbHYIO pEQIEKCHI0O B OTHOIIEHHH COOCTBEHHBIX
«OCHOBBI XUMHUI. JOCTHKEHHH B Mpoliecce peneHus yueOHbIX U O3HABAaTEIbHbIX 3a/au.
Tema 2 OcHOBHBIE IOHATHS Oprannvyeckoi xumuu 13 yacos
19 IIpeamer u 3HaueHue OpraHudyeckou | Paznuyate npeaMeTsl W3y4eHMsT OpPraHUYeCKOM M HEOPraHWYEeCKOW XUMUHU.
XUMHH. CpaBHUBaTh OpraHMdeckMe W HeopraHuyeckue coeauHeHus. HabOmogarsb
JEMOHCTPUPYEMbIE U OMMCHIBATh ONBITHI C MOMOIIBIO POJHOIO S3bIKA U SI3bIKa
XUMHH.
20 Pemrenue 3anau. OcCymecTBIATh pacueThl [0 YCTAHOBJICHHIO (OPMYT YIJIEBOJIOPOAOB  IIO
AJIEMEHTHOMY COCTaBy M IO aHalIM3y HpPOAYKTOB cropanusa lcnonbs3zoBaTh
QJITOPUTMBI [IPU PELICHNUH 33/]au.
21 [Tpuunabl MHOTOOOpa3ust opraHndeckux | OObACHAT, TPUYMHBI MHOTO00pa3usi OpraHMveckux BemiecTB. Habmomartb

COEIMHEHUI.

ACMOHCTPUPYEMBIC M ONHCBIBATL OIIBITHI C IMOMOIIBIO POJHOTO A3BIKA W S3bIKA




XUMHUMH.

22

DNEKTPOHHOE CTPOCHHWE M XUMHUYECKHE
CBSI3M aToMa yriepoja.

Xapaktepu3oBaTb OCOOCHHOCTH CTpOeHHs aroma yriepoaa. OnuckIBaTh
HOpPMaJbHOE M BO30Y)KJIEHHOE COCTOSHUS aTOM YIJIepoJa U OTpaxkaTb HX
rpapudecku. OnepupoBaTh TNOHATHIMHU: «THOPUAM3ALUS OpOHTANCH», «Sp3-
rHOpUIM3AIMSY,  «Sp2-THOpHIU3anusy,  «sp-ruopuamzanus».  OnuceiBaTh
OCHOBHbIE THIBl TuOpuaM3anuu aroma yriepoaa. OOBACHATP MEXaHHU3MBI
oOpa3zoBanusi V- u S-CBsi3el B MOJIEKYJIaX OPTraHUYECKUX COSTMHEHH.

23

CtpykTypHas Teopus OpPraHUYECKUX
COEIMHEHUI.

@OopMyJIMpOBATH OCHOBHBIE IIOJIOKEHUS CTPYKTYPHOM TEOPUH OpPraHUYECKHUX
BemectB. Ilpencrasmsars Bkimag @. Kekynme, A. M. byrnepoBa, B. B.
MapkosHukoBa, JI. Ilonunra B pas3BuTHe opraHuueckod xumuu. OnepupoBaTh
MOHATUSIMU «BAJICHTHOCTb» U «CTENEHb OKHCIEHUSN», «XUMHUYECKOE CTPOEHUEM,
«CTpyKTypHas (opmyrna». MojenupoBaTb MOJEKYJIbl HEKOTOPBIX OPraHMYECKHX
BELIECTB.

24

CrpykTypHas uzomepus.

OnepupoBatb MOHATUSMHU «HA30MEDPY, «H30MEPUI». OnwuceiBath
IIPOCTPAHCTBEHHYIO CTPYKTYpY M3ydaeMblXx BemiecTB. Otpaxarb cocTaB U
CTPOEHHE OPraHWYEeCKUX COEAMHEHHH C IOMOUIbI0 CTPYKTYPHBIX (DOPMYIL.
XapakTepru30BaTh BUJIbI H30MEPHH.

25

[IpocTtpancTBeHHAss U30MEpHSL.

OnepupoBarb MOHATUSMHU «HA30MEDPY, «H30MEPU». OnwuceiBath
IIPOCTPAHCTBEHHYIO CTPYKTYpY M3ydaeMblx BemiecTB. Otpaxarb cocTaB U
CTPOEHHE OPraHWYeCKUX COEAMHEHHH C IOMOUIbI0 CTPYKTYPHBIX (DOPMYIL.
XapakTepru30BaTh BUJIbI H30MEPHH.

26

OnexTpoHHble 3(Q(EKTHl B MOJEKyJIax
OPraHN4YeCKUX COCTUHECHUM.

OnepupoBaTh MOHATHAMHU «HHIYKTUBHBIA 3(dekT», «Me30MepHBId dPPeKT».
XapakTepu30BaTb 0COOEHHOCTU UHAYKTUBHOTO M ME30MEPHOI0 3 (PEKTOB.

27

OcHOBHBIE ~ KJIacChl ~ OPraHUYECKUX
COeIMHEHUN. ['oMotornueckue psbl.

KrnaccuduimpoBars opraHidecKre COSAMHEHUS 10 CTPOSHHUIO YIIIEPOJIHOHN Ienu
U TUNY yIJIEPON-YIJIepoJaHON cBs3u. KiaccupumupoBaTh  TPOU3BOIHBIC
YTIEBOJOPOJOB IO (YHKIMOHAIBHBIM TpymmaM. O0o0maTh 3HAHUS W JIeaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHUW CBOMCTB BEIIECTB B TOMOJIOTHYECKUX
psax.
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Howmenknarypa
COEIMHEHMUI.

OpPraHUYECKUX

Ha3piBaTp Opranudeckue COCIMHEHHS B  COOTBETCTBHUM C  IIPaBUJIAMH
Homenkiatypsl [UPAC u panuoHanbHOM HOMEHKJIATypbl. HaxouTh CHHOHUMBI
TPUBHAIBHBIX HA3BAHUM OPraHUYECKUX COCAVMHEHUM.

29

Ocob6enHoctu " KJIaccu(uKaIus
OpPraHWYECKUX PEaAKIUM.

[TornMaTh 0COOEHHOCTH TIPOTEKaHHUS M (OPM 3alHCH OPTaHUYECKUX PEaKIHii B
CpaBHEHHMH ¢ HeopranndecknuMmu. KiaccuduuupoBaTh peakuy 1o CTPYKTYpPHOMY




npu3Haky. OnepupoBaTh TOHSATHSIMH «CBOOOJHBIN paJuKamy, «HYKICOPHI,
«onekrpoduim». OOBACHATH MPOTEKAHHE XUMHUYECKUX pEeaKUuid  Mexay
OpraHMYECKMMHU BEIIECTBAMH, MCIOJIb3ysd 3HAaHUA 00 MX MEXaHU3Max.
IIporHo3upoBaTh BO3MOKHOCTb ITPOTEKAHNUS XUMHUECKUX peakuuil 47 Ha OCHOBE
3HaHUN 00 AJIEKTPOHHOM CTPOEHHUH BEIECTB.

30 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE [lorumarb, 4TO Ha3bIBAIOT OKHCIEHUEM U BOCCTAHOBJIEHHEM B OpPraHUYECKOU
peaxkuu B OpraHMuecKoil XuMuu. XUMHH. CocTaBnsTh ypaBHEHUs OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
OpPraHUYeCKUX PEaKIMi C MOMOMIIBIO METOJIa SJIEKTPOHHOTO OaaHca.
31 O6o6maromee moBropeHue 1o Teme | CocTaBisaTh oboOmaronme cxeMmbl. OCYIIECTBIATh MO3HABATEIbHYIO pe(IeKCHIO
«OCHOBHBIE TIOHSTHSI OPraHUYECKOH | B OTHOIIEHWHM COOCTBEHHBIX IOCTHKEHHM B NpOLECCe pelIeHHs] Y4eOHBIX U
XUMHW. I103HABATENbHbIX 33/1a4.
Tema 3 YrueBonopoasl 25 yacon
32 Anxanbpl. CrpoeHue, HOMEHKIaTypa, | Ha3piBaTh ankaHbl 10 MEXIyHApOJHOU HOMeHKIaTrype. OObSCHITh 3JIEKTPOHHOE
nzomepusi, pusnuecKue cBOICTBA. CTPOCHHE MOJIEKYJT H3y4eHHBIX BemecTB. O000maTh 3HAaHUS U JIeNIaTh BBIBOJIBI O
(JITabopaTopHBIii OIBIT 5). 3aKOHOMEPHOCTSAX U3MEHEHUH CBOMCTB B TOMOJIOTHYECKOM DSy AJIKAHOB.
33 XHUMHUYECKHE CBOMCTBA AJIKAHOB. HNMers mpencraBieHHE O BaXKHEWIIMX XMMHMUYECKMX CBOMCTBaxX aJIKaHOB.
(JTabopatopHbIii OMBIT 6). [IporHo3upoBars CBOMCTBAa H3y4a€MbIX BEIIECTB HAa OCHOBAaHUM TEOPUU
XMMHUYECKOTO CTPOCHMsI OpraHMdeckux BemecTs. McecnepoBaTe CBOMCTBa
n3y4yaeMbIX BemiecTB. I[IporHo3uMpoBaTh CBONCTBA HEW3YYEHHBIX BELIECTB IIO
AQHAJIOTUM C MW3YYEHHBIMU BEIIECTBAMU TOIO JK€ TOMOJIOTMUECKOTO psja.
HaGnromate JIeMOHCTpUpYEMBIE M CaMOCTOSITEIBHO MPOBOJUMBIE  OTIBITHI.
HaGnronate u onmmchIBaTh XUMHUYECKUE PEAKIIMH C IMOMOIIBIO POTHOTO SI3bIKA U
s3pika XuMuH. CoOIro1aTh MpaBuiIa TEXHUKU 0€30aCHOCTH.
34 [TonyueHnue ¥ NpUMEHEHUE aJTKAHOB. XapakTepu30BaTh MPOMBIIUICHHBIE M JIA0OPAaTOPHBIE CIOCOOBI  MOJIyYCHHUS
ankaHoB. CoONOCTaBJIATh XUMUYECKHE CBOICTBAa aJKaHOB C  0OO0JacTIMH
IIPUMEHEHMSL.
35 IIpaxTHueckas pabota Ne 2. | MoaenupoBaTh MOJIEKYJIbl H3YUE€HHBIX KJIACCOB BEIIECTB. Bolaenars ocoOeHHOCTH
CocraBnenue Mojienein MOJIEKYJI | CTPOEHHMSI MOJIEKYJI U3yUEHHBIX KJIaCCOB BEIIECTB.
yIJ1€BOJOPOJIOB.
36 [MuxnoankaHsl. HazpiBaTh HuKIIOANKaHbl IO MEXIYHApOAHOW HOMeHKnarype. O0001maThy 3HaHUs

U JIeNIaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX M3MEHEHUU CBOWCTB B TOMOJIOTHUYECKOM
psany UMKIOadKkaHoOB. lMmeTe mpencTaBieHHEe O BaXKHEUIIUX XUMUYECKUX
CBOMCTBAX INMKJIOAJIKAHOB. [IpOrHO3MpPOBATH CBOMCTBA M3y4aeMbIX BEIIECTB Ha




OCHOBaHUHN TCOpUHn XUMHUYECKOT'O CTPOCHUA OpPTraHNUYCCKUX BCIIICCTB.
HpOFHOSI/IpOBaTI) CBOMCTBA HCU3YYCHHBIX BCHICCTB IO AHAJIOTHU C M3YYCHHBIMU
BEII[ECTBAMH TOTO K€ TOMOJIOTHYECKOTO psifa. XapaKTepu30BaTh MPOMBIIIICHHBIE
u  sabopaTopHble  CIOCOOBI  TMOJY4YECHHS  HUKIOAIKaHOB. CoOmNOCTaBiIsATh
XUMHUYECKHE CBOICTBA OIUKIIOAJIKAHOB C obOnactaMu IIPUMCHCHU .

37

Ankensl. CTpoeHue, HOMEHKIATYpA,
n3zoMmepusl, (pusnueckue CBONCTBaA.
(JIabopaTopHsIii OnBIT 7).

HazpiBaTh ankeHbl 0 MEXIyHApOJHOM HOMeHKIaType. OObSCHITH 3JIEKTPOHHOE
CTPOCHHE MOJIEKYJT H3y4eHHBIX BemecTB. O000ImaTh 3HaHUS U JIeNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX M3MEHEHHM CBOMCTB B TOMOJIOTUYECKOM pAy aJIKEHOB.
MoienrpoBaTh MOJIEKYJIbl H3YUEHHBIX KJIACCOB BEIIECTB.

38

XMMHUYECKUE CBOMCTBA aJIKEHOB.

Nmerp mnpexncraBieHHe O BaXXHEMIIMX XUMUYECKHUX CBOWMCTBAaxX aJKEHOB.
[IporHo3upoBarh CBOMCTBA HM3y4a€MbIX BEIIECTB HAa OCHOBAaHMM TEOPUHU
XMMHUYECKOTO CTPOCHMsI OpraHMdYeckux BemecTs. McecnepoBaTe  CBOMCTBa
n3ydaeMbIX BelecTB. [IporHo3upoBarh CBOKWCTBA HEWM3YYEHHBIX BEIIECTB IO
AQHAJIOTMM C M3YYCHHBIMU BEIIECTBAMH TOIO € TOMOJIOTMYECKOrO psja.
Habmo1aTh ¥ ONUCBIBATh IEMOHCTPUPYEMEBIE OTIBITHI.

39

[Tony4yeHue U IpUMEHEHNE aIKEHOB.

XapakTepu30BaTh MPOMBIIUICHHBIE M JIAOOpAaTOpPHBIE CIOCOOBI  MOJIyYSHHUS
ankeHoB. ComoOCTaBIATh XUMUYECKHE CBOICTBAa QJIKEHOB C  0O0JacTIMH
npuMeHeHus. HabmoaaTh 1 onuchIBaTh JEMOHCTPUPYEMBIE OIIBITHI.

40

[IpakTueckas padora Ne 3. ITomyuenue
OTHUJICHA U OIIbITHI C HUM.

HpOBOZII/ITI), Ha6JIIO,ZIaTI) 1 OIINUCBIBATH XI/IMI/I‘ICCKI/Iﬁ BKCHepI/IMeHT 110 HOJIy‘-IeHI/IIO
OTUJICHA. Ha6JIIOI[aTI) U OIIMChIBATh CaAMOCTOATCIIBHO HpOBOI[I/IMBIG OIIBITBI C
IIOMOIIIBIO pOIIHOI‘O A3bIKa MU S3bIKA XHWMHWUA. CO6JHOIIaTI) HpaBI/IHa TCXHUKN
0e30IMacHOCTH.
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AJIKaIueHsl.

HazpiBaTh  ankagueHsl 1O  MEXAYHApOJHOM HoMeHknarype. OOBSCHSTH
JJIEKTPOHHOE CTPOECHUE MOJIEKY] U3ydeHHbIX BemiecTB. Kiaccupuuuposarb
JUEHOBBIE YIJIEBOAOPOAbl. VIMeTh IpEeACTaBICHHE O BaXXHEHIINX XUMHUYECKUX
CBOMCTBAaX alKaJAueHOB. I[IporHo3upoBaTh CBOWCTBA HM3y4aeMbIX BEIIECTB Ha
OCHOBaHMM TEOPUM  XUMHUYECKOIO  CTPOCHHs  OpPraHMYECKHX  BEILECTB.
XapakTepHu30BaTh NPOMBIIIEHHBIE CIOCOOBI OJYUYEHHS! aJIKaJUEHOB.
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[Tomumepu3zanus. Kayuyk. Pesuna.

XapakTepu30BaTh MPOMBIIUICHHBIE M JIA0OPAaTOpPHBIE CIOCOOBI  MOJIyYSHHUS
KayuykoB. CoONOCTaBIsATH XUMHYECKHE CBOICTBA aJKaJMEHOB C 0OJACTIMU
IIPUMEHEHHSL.
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Anxunel. CrpoeHHe, HOMEHKIATypa,
n3zoMmepusl, pusnueckue CBONCTBaA.

HaspiBaTh aJIKMHBI IO MEXTYHAPOAHONW HOMEHKIAType. OOBSICHATH dJIEKTPOHHOE
CTpPOEHHUE MOJICKYJ M3y4eHHBIX BemecTB. O000IAaTh 3HaHUS U JIeJaTh BBIBOJBI O




3aKOHOMCPHOCTAX W3MEHEHHI CBOMCTB B TOMOJIOTHYSCKOM pAay aJIKUHOB.

44 XUMHYECKHE CBOMCTBA aJIKHHOB. NmMers mnpencraBieHue O BaKHEHIIMX XMMHUYECKUX CBOMCTBAX AJIKMHOB.
IIporHo3upoBaTh CBOICTBA HU3y4aeMbIX BEIIECTB HAa OCHOBAaHUU TEOPUHU
XMMHMUYECKOTO CTPOEHHUs OpraHUYecKHUX BemiecTB. I[IporHo3upoBarh CBOMCTBa
HEU3YYEHHBIX BEIIECTB IO AHAJOTMHM C H3YYEHHBIMH BELIECTBAMHU TOTO XKe
TOMOJIOTMUYECKOTO pssia. HabnronaTe u onuchIBaTh 1IEMOHCTPUPYEMBIE ONIBITHI.
45 [TonyueHnue 1 NpUMEHEHUE ATIKUHOB. XapakTepu30BaTh MPOMBIIUICHHBIE M JIA0OpAaTOpPHBIE CIOCOOBI  MOJIyYSHHUS
ankuHOB. COIOCTaBJIATh XMMMUECKHE CBOICTBAa alKUHOB C oOJacTIMu
IPUMEHEHMSL.
46 Pemenne 3amau u  BbnosiHeHue | Mcrnonp3oBaTe anroputMbel npu pemieHuH 3afad. CocTaBisThb ypaBHEHHS 110
YIPA)KHEHU. 3aJIaHHBIM CXEMaM IIPEBpAILCHU.
47 Apomarnyeckue yrieBoopoasl. | HazpiBaTh apeHbI 0 TPUBUAIBHON U MEXAYHAPOAHON HOMEHKIaType. OOBsACHATH
Crpoenue OEH30JIbHOTO KOJIBIIA, | QJICKTPOHHOE CTPOCHUE MOJIEKYN H3YyYeHHBIX BemlecTB. O000maTh 3HAHUS U
HOMEHKJIaTypa, M30MepHs, (pu3nyeckue | nenaTh BBIBOABI O 3aKOHOMEPHOCTSX HM3MEHEHHH CBOHCTB B TOMOJIOTHUECKOM
CBOJICTBA apEHOB. pSLY apeHOB.
48 Xumuueckue cBoiicTBa OeH3zona u ero | iMeTe mpeiacTaBieHHE O BaXHEHIIMX XUMHUYECKMX CBOMCTBaxX apeHoB.
TOMOJIOTOB. IIporHo3upoBaTh CBOICTBA U3y4aeMbIX BEIIECTB HA OCHOBAaHUU TEOPUHU
XMMHMUYECKOTO CTPOEHHUsI OpraHuye- CKHUX BellecTB. [IporHo3umpoBarh cBOMCTBa
HEU3YYEHHBIX BEIIECTB IO AHAJOTMHM C H3YYEHHBIMH BELIECTBAMHU TOTO e
TOMOJIOTMYECKOTO psJia.
49 [TonyueHnue u NpUMEHEHUE apEHOB. XapakTepu30BaTh MPOMBIIUICHHBIE M JIAOOPAaTOPHBIE CIOCOOBI  MOJIyYSHHUS
apeHoB. COIOCTaBJISITh XUMUYECKUE CBOMCTBA ApEHOB C 00JIACTSMU NIPUMEHEHHUSL.
Habaronate ¥ ONUCHIBaTh JEMOHCTPHPYEMBIE OTIBITHI.
50 [IpupoaHble ICTOYHUKY YIJIEBOJOPOIOB. | XapaKTepU30BaTh OCHOBHBIE HANpaBICHUS HCIOJIb30BAHUA M IEepepadOTKU
Hedtsp, Tr1a3, yromp. IlepBuuHas | He()TH, MPUPOJHOTO ra3a 1 KAMEHHOTO YIJIAL.
nepepaboTKa yrieBoJOPOAHOTO ChIPBSI.
51 I'myOoxas nepepaboTka He(pTHu. | OnepupoBaTh MOHATHAMH «KPEKUHI», «HIUPOIU3», «pUGOPMHUHI». OOBICHSTH
Kpekunr, pudopmunr. OTJIMYUS TEPMHUYECKOIO KpPEKHMHIa OT KaTaJIUTUYECKOro. XapaKTepu3oBaTh
OCHOBHBIE HaIlPaBJICHHS TTTyOOKOH mepepaboTKH HeDTH.
52 I'enernueckas CBA3b Mexay | OnuchiBaTh T€HETUUECKHUE CBSI3U MEXJy M3YYEHHBIMHM KJIaCCaMU OpPraHMYECKHX

Pa3JIMUYHBIMU KJIaCCaMU YTJICBOAOPOI0B.

coenuHeHni. COCTaBIATh YPaBHEHMSI peaKLnii, WILTIOCTPUPYIOLIUX T€HETHUECKYIO
CBSI3b MEXK]Iy PAa3IMUYHBIMU YTII€BO10poiaMU. COCTaBIISTh YPAaBHEHHS PEaKIUid MO
3aJJaHHOM CXEME MPEBPAICHUN, COAEPKAIIEH HEU3BECTHBIE U YCIOBHUSI PEAKIIHIA.




53

["anoreHonpou3BOIHBIE YIIIEBOJOPOJIOB.
CrpoeHue, HOMEHKIATypa, HW30MeEpHs,
¢du3nvecKrne 1 XUMHYECKHE CBOMCTBA.

HasplBaTb  raJIOT€HONPOU3BOJHBIE  YIJIEBOJOPOJOB IO  MEXIyHApOJHOM
HoMeHKIarype. OOBICHATH DJIEKTPOHHOE CTPOCHHE MOJIEKYN H3YYEHHBIX
BemecTB. O000maTh 3HaHUS U JENaTh BBIBOJBI O 3aKOHOMEPHOCTSAX M3MEHEHUN
CBOMCTB B TOMOJIOTHYECKOM Psi/Iy TalOT€HOTPOU3BOIHBIX YTIEBOI0POIOB. MIMeTh
MpEJCTaBICHUE O BAKHEHIINX XMUMHMYECKHX CBOMCTBAX TraJIOT€HOIPOU3BOIHBIX
yrieBo1opoJoB. IIporHo3upoBaTs CBOWCTBA M3y4aeMbIX BEIECTB Ha OCHOBAaHUU
TEOPUH XUMHUYECKOTO CTPOEHHS OpraHuyeckux BemecTB. ComocTaBisTh
XAMUYECKAE CBOMCTBA TaJOT€HONPOM3BOIHBIX YIJIEBOJAOPOJOB C O0OJIACTAMHU
MIPUMEHECHHSL.

54-55 O6oO6miaromee moBTopeHre 1o Teme | CucTeMaTu3upoBaTh M 000OIIATH MOJydEHHBIE 3HAHUS O CTPOCHHUH, CBOMCTBAX,
«YTIeBOAOPOBIY. MOJYYCHUH W NMPUMEHEHUU YTIeBOJI0poJ0B. CoCTaBiATh 000OIIAIOIINE CXEMBI.
OnuceiBaTh T€HETHYECKHUE CBSA3H MCKAY HM3YYCHHBIMH KJIaCCaMH OPraHUYCCKUX
COCIMHEHUM.
56 KontponsHass pabora Ne 2 mo Teme | OcymecTBISATh TO3HABATENBbHYIO pEQIEKCHI0O B OTHOIICHHH COOCTBEHHBIX

«YTeBogopoab»

Z[OCTI/I)KCHI/Iﬁ B IIPOLECCC PCIICHU A yT-I€6HI)IX " 1IO3HaBaTCJIbHBIX 3aJa4y.

Tema 4 Kuciopoacoaepskanue opranuieckue coequHenus 19 yacos

57

CrupTsl.

HaspiBaTh CipTHI 0 MEXIYHAPOAHON HOMEHKIAType. OOBsICHATH dJIEKTPOHHOE
CTpOEHHUE MOJICKYT M3y4eHHBIX BemecTB. O000IAaTh 3HaHUS U JIeJaTh BBIBOJBI O
3aKOHOMEPHOCTSX U3MEHEHUN CBOMCTB B TOMOJIOTHYECKOM PSITy CITUPTOB.

58

XUMHUYECKUE CBOWCTBA M TMOJy4CHHE
cnuptoB. [IpocTeie 3gupsl.

Nmerp mnpencraBieHMe O BaXHEHWIIMX XUMHYECKHX CBOMCTBaX CIUPTOB.
[IporHo3upoBars CBOMCTBAa H3y4a€MbIX BEIIECTB HAa OCHOBAaHUM TEOPUU
XUMHUUYECKOTO CTPOEHUS OpraHhye- CKUX BemecTB. [IporHo3mpoBarh CBOKCTBA
HEU3YYEHHBIX BEUIECTB MO AHAJIOTMUM C MW3YYEHHBIMH BEUIECTBAMU TOTO XK€
TOMOJIOTUYECKOTO psifia. XapaKTepu30BaTh MPOMBIIUICHHBIE U Ja0OpaTOpHbIE
crocoObl moayyeHus: cnupToB. COMOCTaBIATh XMMUYECKHE CBOMCTBA CIIUPTOB C
obnmactsmu mnpuMeHeHHs. VccnemoBaTh  CBOWCTBA  M3y4aeMbIX — BEIIECTB.
HalOmomaTte J1eMOHCTpUpYEMBIE M CAMOCTOSITETLHO TIPOBOJHMMEIC  OTIBITHL
HabmoaTh ¥ ONMUCHIBATh XUMHUYECKUE PEAKIIMH C TIOMOIIBIO POJHOTO SI3bIKA H
s3bp1ka XuMuu. CoOI0aTh NpaBuiIa TEXHUKH 0€301MacHOCTH
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[IpakTueckas padora Ne 4. [Tomyuenue
OpomaTaHa.

IIpoBoauTh, HAOMIOJATh U ONMMCHIBATH XUMUYECKUI SKCIIEPUMEHT IO MOIYYEHHUIO
OpomdTana. Habmiogate W ONMUCHIBATH CaMOCTOSATENFHO MPOBOIMMEIE OIBITHI C
MIOMOIIBI0 POAHOTO si3bIka M sA3blka XUMHMH. CoOmrojaTh IpaBUiIa TEXHUKH




0€30I1aCHOCTH.

60

MHOroaTroMHbIE CIIUPTHI.

HaszpiBath MHOroOaTOMHBIE CHOUPTHI [0 TPHUBUAIBHOW UM  MEXKIYHAPOIHOMU
HOMeHKJIaType. OOBSICHATH DJIEKTPOHHOE CTPOCHHUE MOJIEKYT H3YUYEHHBIX
BemiecTB. lMmeTe mnpencraBieHMe O BaXKHEHIIMX XHUMUYECKHUX CBOWCTBAx
MHOT0AaTOMHBIX COUPTOB. [IpOorHO3mMpoBaTh CBOKWCTBA HM3y4ae€MbIX BEIIECTB Ha
OCHOBAHUM  TEOPUM  XMMHYECKOTO  CTPOCHHUS  OpPraHMYEeCKUX  BEIIECTB.
CormnocTaBisiTh XMMHUUYECKHE CBOWCTBA MHOTOATOMHBIX CIHPTOB C OOJACTAMHU
npuMeHenus. HabGmonaTe €MOHCTpUPYEMBIE UM CaMOCTOSITEIBLHO ITPOBOIUMBIE
onbIThl. HaOmrogath W ONMUCHIBATH XUMHUYECKUE PEAKIIMU C TOMOIIBIO POTHOTO
SI3bIKA U S3bIKa XUMUU. VIEHTUPUITUPOBATE MHOTOATOMHEIE CITUPTHI ¢ TIOMOIIBIO
KauecTBEHHBIX peakiuil. CoOmoaaTh npaBuia TEXHUKH 0€3011aCHOCTH.

61

denonl.

HazbiBaTh ()eHOIBI IO MEXAyHApOIHON HOMEHKIaType. OOBACHATH 3JEKTPOHHOE
CTPOEHHE MOJIEKYJI U3Y4YEHHBIX BellecTB. ONpenensTh BIUSHUE Ha PEAKIIMOHHYIO
crocoOHOCTh (peHosia p-S-compspkeHus. VIMeTh mpencTaBiieHHEe O BaKHEUIIUX
XAMUYECKUX CBOMCTBaX (eHonoB. IIporHo3mpoBaTh CBOHCTBA HM3y4aeMBbIX
BEIIECTB HA OCHOBAHWU TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX BEILIECTB.
ComocTaBlATh XMMHUYECKHE CBOHCTBA (DEHOJOB C OONACTIMH TPUMEHEHHSI.
HccnenoBaTth cBoiicTBa M3ydyaeMblX BellecTB. HaOmionaTe AeMOHCTpUpyeMblE U
CaMOCTOSITEIIbHO TPOBOJWMBIE OMBITH. HabmogaTe M OMUCHIBATH XUMHUYECKHUE
peaxKuy ¢ MOMOIIBIO POJIHOTO SI3bIKa M A3bIKA XMMHH.
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Pemrenne  3amau W BBINOJIHEHHE
YIPA)KHEHU.

BbIsSBIATE B3aUMHOE BJIMSIHME aTOMOB B MOJIEKYJaX OPraHUYECKUX COCIUHEHMM
Ha TpUMEpe CpaBHEHMs CBOMCTB OeH3o0ia, (eHona, anu(aTHIecKoro Crupra.
Hcnonp3oBaTh aqropuTMbl Ipu peuieHuH 3afad. CocCTaBiIsATh ypaBHEHHS 11O
3aJJaHHBIM CXEMaM NpeBpalleHui.

63

KapOouumnbHbIe COCMHECHHS:
HOMEHKJIaTypa, HW30MEpHs, PEaKIUu
MPUCOETUHEHUS.

HazpiBaTh KapOOHWIIBHBIE COEIUHEHMS 10 TPUBHAJIBHOW U MEXKIYHApOJIHOMN
HOMeHKNaType. OOBICHATh JJIEKTPOHHOE CTPOCHHME MOJIEKYJI H3YYEHHBIX
BemecTB. O000ImaTh 3HaHUS U AENaTh BBIBOJBI O 3aKOHOMEPHOCTAX W3MEHEHUN
CBOICTB B TOMOJIOTUYECKOM psJly albJerHJ0B M KeTOHOB. (CpaBHMBATh
PEaKIMOHHYIO CHOCOOHOCTD AJIbJIETHJIOB M KETOHOB B PEAKLIUAX MPUCOEINHEHUS.

64

XUMHYECKHE CBOMCTBA H  METOMEI
MOJTY4YeHUS] KapOOHMIIBHBIX COETUHEHUM.
(JTabopaTopHslit onbIT Ne 8).

Nmeth mpejacTaBiieHHEe O BaXXHEHITUX XMMHUYECKHX CBOMCTBAX KapOOHWIBHBIX
coequHeHuil. [IporHO3MpOBaTh CBOMCTBA M3y4a€MbIX BEIIECTB HAa OCHOBAaHHH
TEOpUH XMMHUYECKOT0 CTPOCHHS OPraHUYECKHUX BenlecTB. McciienoBars CBOMCTBA
n3y4yaeMbIX BemniecTB. HabOmonate JeMOHCTpUpYEMBIE U CaMOCTOSITEIBHO




IIPOBOJMMBIE ONbITHl. HaOmromaTe M ONUCHIBATH XMMHUYECKHE PEAKLIUU C
MOMOIIIBIO POJIHOTO SI3bIKa W sA3bIKa XUMHH. MneHTuduImpoBaTh aibIeTHABI C
MTOMOIIBIO0 KaUE€CTBEHHBIX peakiuil. CoOro1aTh MpaBuila TEXHUKH 0€30M1aCHOCTH.
ConocTaBisiTh XUMUYECKHE CBONCTBA KapOOHUIIBHBIX COEIMHEHUHN C 00JacTIMH
IIPUMEHEHMSL.
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[IpakTnueckas padora Ne 5. [Tomyuenue
alleToHa.

HpOBOZII/ITI), Ha6JIIO,ZIaTI) 1 OIINUCBIBATH XI/IMI/I‘ICCKI/Iﬁ BKCHepI/IMeHT 110 HOJIy‘-IeHI/IIO
arleroHa. HaOiromaTh ¥ ONMUCBHIBATH CaAMOCTOSITEIILHO TPOBOJUMBIC OTIBITBHI C
IIOMOIIIBIO pOIIHOI‘O A3bIKa MU S3bIKA XHWMHWUA. CO6JHOII21TI) HpaBI/IJIa TCXHUKNU
0e30IMacHOCTH.
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KapOonoBeie kuciotsl. (JlabopaTopHsrii
onbIT Ne 9).

HazpiBaTh kapOOHOBBIE KHUCIOTHI 1O TPUBHAJIBHOW M MEXIYHApOJIHOU
HOMeHKNaTtype. OOBICHATh JIIEKTPOHHOE CTPOEHHME MOJIEKYJI H3YYEHHBIX
BenecTB. O0001IATh 3HAHUS U JIEJIaTh BBIBOJIbI O 3aKOHOMEPHOCTSIX N3MEHEHUM.
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[IpakTueckas padora Ne 6. [Tomyuenue
YKCYCHOM KHCIIOTBI.

[IpoBouTH, HAOMIOJATh U ONMMCHIBATH XUMUYECKUI SKCIIEPUMEHT IO MOIY4YEHHUIO
YKCYCHOM KHUCJIOTBI M U3Y4eHHIO ee¢ cBoiicTB. HaOmomaTe M omuchIBaTh
CaMOCTOSITEJIBHO TMPOBOJUMBIE OMBITHI C TOMOIIBIO POJHOIO S3bIKA M SI3bIKA
xuMuu. CoOIII0aTh MpaBHiIa TEXHUKK O€30MTaCHOCTH.
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@OyHKIHOHAIbHbBIE IIPOU3BO/HBIE
KapOOHOBBIX KuUCIOT. (JlaGopaTopHbrii
onbIT Ne 10).

OOBSCHATD AJNEKTPOHHOE CTPOCHHE MOJIEKYl M3YYEeHHBIX BemecTB. lMeTh
NpPEJCTaBICHHE O BAKHEHIINX XUMHUYECKHMX CBOWCTBAX (PYHKIMOHAIBHBIX
MPOU3BOIHBIX KapOOHOBBIX KHCIOT. CpaBHUBaTh (U3UYECKUE CBOWCTBA U
PEaKIMOHHYIO CIIOCOOHOCTh CIOXKHBIX 3(PUPOB M HM30MEPHBIX MM KapOOHOBBIX
kucioT. [IporHo3upoBaTh CBONCTBA M3y4aeMbIX BEIIECTB HA OCHOBAHUH TEOPUHU
XMMHUYECKOTO CTPOCHMsI OPraHMYecKuX BelecTB. lccimenoBaTte CBOMCTBA
u3ydaeMmbIX BemecTB. HaOmromaTe W ONMUCHIBaTH XMMHUYECKHE pEAKIUH C
MOMOIIIBIO POJHOTO s3bIKa W s3blka xumuH. CoOnronaTh TNpaBHUia TEXHUKH
6ezomacHocTH. COMOCTaBNIATH  XMMHUYECKHE CBOMCTBA  (PYHKIIMOHAIBHBIX
MIPOU3BOIHBIX KapOOHOBBIX KHUCIOT ¢ 001aCTIMHU IPUMEHEHUSI.

69

[IpakTnueckas padora Ne 7. ITomyuenue
ITUIIALETATA.

HpOBOZII/ITI), Ha6JIIO,ZIaTI) " OIINUCBIBATH XI/IMI/I‘ICCKI/Iﬁ BKCHepI/IMeHT 110 HOJIy‘-IeHI/IIO
stunaneraTa. HabmoaaTh ¥ OMHUCHIBATE CAMOCTOSITEIBHO MPOBOJIUMBIC OTIBITHI C
IIOMOIIIBIO pOIIHOI‘O A3bIKa MU S3bIKA XHWMHWUA. CO6JHOIIaTI) HpaBI/IHa TCXHUKHU
0e30IMacHOCTH.

70

MHoroo0pasue kapOOHOBBIX KUCIOT.

HaspiBaTh HempenenbHble, apoOMaTHYeCKWE M JAUKAPOOHOBBIE KHUCIOTHI TIO
TPUBUAIBHON M MEXAYHAapOJAHOH HOMeHKIaType. OOBACHATH 3IEKTPOHHOE
CTPOEHHE MOJIEKYJ M3YYEHHBIX BemecTB. MIMeTh mpe/cTaBleHHE O BaKHEUIIUX




XMMHMUYECKUX CBOMCTBaxX KapOOHOBBIX KHUCIOT. [loHMMaTh 3HaueHHE KapOOHOBBIX
kucaoT. CONoCTaBIATh XMMHUECKHUE CBOMCTBA HENPENEIbHBIX, APOMATHUECKUX U
TMKapOOHOBBIX KUCIIOT ¢ 00IACTIMH MPHMEHEHHSL.

71 Pemenne 3amay u  BblnosiHeHue | Mcnonb3oBaTh anropuTMbl npu peuieHUM 3afgad. CoCTaBisATh ypaBHEHUS 10
YIPAKHEHU. 3a/IaHHBIM CXEMaM IIPEBpAILCHU.

72 [Ipaktnueckas pabota Ne 8. Pemenue | [IpoBoauth, HaOmomaTh W ONUCHIBATH  XUMHUYECKHM  SKCIEPUMEHT IO
HKCTIEPUMEHTANBHBIX 33724 10 TEeME | paclo3HaBAHHUIO KMCIIOPOJICOIEPKAIIUX OpraHWuYecKuX coeanHeHuil. Habmonars
«Kucnopoaconepxamuye OpraHu4eckle | U OMUCHIBaTh CAMOCTOSATEIBHO IPOBOAUMBIE OIBITHI C IOMOIIBIO POJTHOTO S3bIKa U
BEIIECTBAY. si3pika XUuMuU. CoOII0IaTh MpaBHJia TEXHUKH O€30ITaCHOCTH.

73-74 Oo6o06maromuit YpOK 1o teme | CucremaTu3upoBaTh U 0000IIATh MOJyYEHHbIE 3HAHUSA O CTPOEHUH, CBOWCTBAX,
«Kucnopoaconepxamye OpraHudeckue | MOJy4eHUH M MPUMEHEHMHM KUCIOPOJICOAEPKAMX OPraHUYeCKUX COEAMHEHUH.
COCTMHEHUS CocraBnsate o6o0maromme cxembl. ONUChIBaTh TI'€HETHMUECKUE CBS3M MEXKIY

M3Y4YEHHBIMU KJIacCaMU OPraHUYECKUX COCAMHEHUH.
75 KontponsHass  pabora 1o  Teme | OCylmIecTBISATh TO3HABATENBbHYIO pEQIEKCHI0O B OTHOIIEHHH COOCTBEHHBIX

«Kucnopoconepxaime OpraHn4ecKre
COC/IMHCHUSD).

Z[OCTI/I)KCHI/Iﬁ B IIPOLECCE PCIICHUA y‘~IC6HI>IX 1 IIO3HABaTCJIbHBIX 3a/1a4.

Tema S A3or u cepocoj

ceprkalme COCANMHCHUA 8 yacos

76

Hurtpocoenunenus.

HaspiBats HUTpOCOEAMHEHHUS 110 TPUBHAIBHON U MEXKIYHAPOJHON HOMEHKIIATYPE.
OOBSACHATH DJIEKTPOHHOE CTPOCHHWE MOJIKYJI HM3yYeHHBIX BemiecTB. VMeTh
MPEJCTABICHUE O BAXHEUIINX XUMHUYECKUX CBOMCTBAX HHUTPOCOCIUHEHUM.
[Tonumate 3HaueHue HUTpocoeauHeHui. COMoCTaBisATh XUMUYECKHUE CBOMCTBA
HUTPOCOEIMHEHUI ¢ 00JIACTIMU PUMEHEHHUS.

77

AMUHEIL.

HaspiBath aMuHBI 1O TpPUBUAIBHOW H MEXKAYHAPOJHOW HOMEHKIIATYpE.
OOBSCHATH DJIEKTPOHHOE CTPOCHHWE MOJICKYJI HM3yYeHHBIX BemiecTB. VMeTh
MPEJCTABICHUE O BaXKHEHUIINX XUMUYECKUX CBOMCTBAaX aMHUHOB. IIporuosupoBath
BO3MOKHOCTh TPOTEKAaHUS XHMHUYECKMX pEeakIMii Ha OCHOBE 3HAaHUU 00
AJNIEKTPOHHOM CTPOCHHUH BemniecTB. OOBICHATh MPOTEKAaHNE XUMHUUECKUX PEeaKIUid
MEXTy OPTraHMYECKHUMU BEIIECTBAMM, UCTIONIB3YsI 3HAHUSI 00 X MEXaHU3MaXx.

78

ApomaTuyecKkue aMHUHBI.

OOBSCHATH DIEKTPOHHOE CTPOCHUE MOJIEKYT apOMAaTHYECKHMX aMHHOB. VIMeTh
MPEACTABJICHUE O BXHEHIIMX XUMHUUYECKHX CBOMCTBAX apOMAaTUYECKUX aMHHOB.
[IporHo3upoBaTh BO3MOXHOCTH MPOTEKAHUSI XMMHUYECKHX PEaKIUid Ha OCHOBE
3HAHUNH 00 DJJIEKTPOHHOM CTpoeHMH BemecTB. OOBICHATH MNPOTEKAHHE
XUMHUYECKUX PEAKIUNA MEXJY OpPraHMYeCKHMMH BEIIECTBAMM, MCIOJIb3Yys 3HAHUS




00 MX MexXaHW3Max. XapaKTepH30BaTh MOTPEOUTEIHLCKUE CBOMCTBA M3YYECHHBIX
BeecTB. lccnenoBaTh CBOMCTBa HM3ydaeMbIX BellecTB. MneHTuduuuposaTh
apOMaTHYeCKHEe aMHHBI C TIOMONIBIO KAaueCTBEHHBIX peakmwmii. Habnromate wu
OTIMICHIBATh XUMHUYECKHE PEAKIIMH C TIOMOIIBIO POJHOTO SI3bIKA M SI3BIKA XFMHH.
CoOmoaTh TpaBwiIa TeXHUKHA Oe3omacHOCTH. (COMOCTABISATh XUMHUYECKHE
CBOMCTBA apOMATHYECKUX aMHHOB C 00JIaCTSIMU TPUMEHEHUSI.

79

Cepooprannyeckue CoOeAMHEHUSI.

Ha3piBaTh cepoopraHnyeckue COCIMHEHMS IO TPUBHAIBHOM M MEXIyHApOIHOMN
HOMeHKJIaType. OOBSICHATh DJIEKTPOHHOE CTPOCHHUE MOJIEKYT H3yUYEHHBIX
BemecTB. lMmeTe mnpencraBieHMe O BaXKHEHIIMX XHUMUYECKHUX CBOKCTBax
CEpPOOpraHnueckux coequHeHUur. OOBSCHATh MPOTEKAHUE XUMUYECKUX PEaKIUi
MEXJy OPraHWYeCKHMMH BEIIECTBAMH, WCIIONB3ys 3HAHUA 00 WX MeXaHW3Max.
[TonumaTe  3HAYE€HHE  CEPOOPraHUYECKUX  COEAUHEHHIA. ConocTaBisaTh
XUMUYECKUE CBOMCTBA  CEPOOPraHUYECKUX COCAMHEHUM ¢  oOnacTsaMu
npuMeHeHus1. XapaKTepru30BaTh NOTPEOUTENHCKHUE CBOMCTBA U3YYEHHBIX BEIIIECTB.

80

reTepOHI/IKJII/I‘-IGCKI/IC COCINHCHMUA.

OOBSCHATD AJNEKTPOHHOE CTPOCHHE MOJEKYl M3YYEeHHBIX BemecTB. lMeTh
MIPEJICTaBICHUE O BAKHEWIIMX XWMUYECKHUX CBOWCTBAX TETEPOLUKINYECKUX
coenquHeHU.  OOBACHATH  NPOTEKAaHHME  XUMHUYECKMX  PEAKIUM  MEXIy
OpraHMYECKMMHU BEIIECTBAMH, MCIOJNb3ysd 3HaHUA 00 MX MEXaHU3Max.
IIporHo3upoBaTh BO3MOKHOCTh IPOTEKAaHUS XUMUYECKMX pEaKkUUid Ha OCHOBE
3HAaHUN 00 3JIEKTPOHHOM CTPOEHUHU BELIECTB. XapaKTepU30BaTh NOTPEOUTEIBCKUE
CBOJCTBA U3Y4YEHHBIX BEIIIECTB.

81

[ITecTnuneHHBIE T€TEPOLMKIIBL.

OOBSACHATH DJEKTPOHHOE CTPOCHHE MOJIEKYJI HM3y4eHHBIX BemecTB. KMeTh
MPEACTABICHUE O BAXKHEHIINX XHMHUYECKHMX CBOMCTBAX TIeTEPOIUKINYECKUX
coemuHeHUN.  OOBIACHATH  MPOTEKAHWE  XMMHUUYECKHX  peakluil  MexIy
OpPraHMYECKUMH  BEIIECTBAMH, HCIOJb3YsS 3HaHUS 00 WX MeXaHHU3Max.
[IporHo3upoBaTh BO3MOXHOCTH MPOTEKAHUSI XMMHUYECKUX PEAKIUid Ha OCHOBE
3HaHUN 00 AIEKTPOHHOM CTpoeHHH BemecTB. OOBACHITH BIUSHUE HM3YyYEHHBIX
BEILIECTB U MO aHAJIIOTMHU C HUMH HEU3YYCHHBIX MPEICTABUTENIECH TOMOJIOTHUYECKIX
pPSAIOB Ha OJKUBBIE OPTraHM3MBL. XapaKTepH30BaTh OHOJIOTHYECKYIO POJIb
M3YYEHHBIX BEIIECTB.

82

[IpakTueckas padota Ne 9. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TCEME
«A3oTcoaepxalue OpraHUYecKue

HpOBOZII/ITI), Ha6JIIO,ZIaTI> n OIIMChIBATH XUMHYECCKIH OKCIICPUMCHT 10
pacro3HaBaHUIO a30TCOJIEPIKAIIUX OpPraHMYeCKUX coeauHeHuid. Habmomate u
OMHUCBIBATb CAMOCTOATCIIBHO IMTPOBOAMMBIC OIIBITHI C TOMOIIBIO POAHOTO fA3BIKA U




BCIICCTBaA».

s3p1ka XuMuu. CoOITI0aTh MpaBriIa TEXHUKU 0€301TaCHOCTH.

83

OO6o0maromee MOBTOPEHUE TIO0 TEME
«A30T- u cepocoiepKalne
OpraHWYECKHE BEIIECTBAY.

CucremaTu3upoBath U 0000IIaTh MOJyYEHHBbIE 3HAHUSA O CTPOEHUH, CBOMCTBAX,
HOJIyT-IeHI/II/I nu HpI/IMeHeHI/II/I a30T- u cepocogepmaumx OpFaHquCKHX COCI[HHCHHﬁ.
CocraBnarh oOoOmiaromuye cxembl. ONHUCHIBAaTh TEHETHUUECKHE CBSI3H MEXKAY
I/ISYIICHHI)IMI/I KiracCaMu OpFaHI/I‘-IeCKI/IX COGﬂHHeHHﬁ. HpOBOIII/ITI) pvaeTbI 110
XMUMHUYECKUM (hOpMysaM BEIIECTB ¥ YPAaBHEHUSIM XUMUYECKUX PEaKIIUM.

Tema 6 Buosornyecku

AKTHBHBIE BelecTBa 12 yacos

84

OO11ast XxapakTepUCTHUKA YIIIEBOIOB.

XapakTepu30BaTh COCTaB YIJIEBOJOB M HMX Kiaccudukamuio. IIporHosmpoBarb
CBOICTBa HEM3YYEHHBIX BELIECTB M0 aHAJIOIMM C U3YYEHHBIMH BEIIECTBAMU TOTO
K€ TOMOJIOTUYECKOTO psAja. XapaKTepu3oBaTh (HYHKIUHU YrieBOJOB. PackpriBaTh
OUOJIOTHYECKYIO POJIb YIIIEBOJIOB.

85

U XUMHYECKHE CBOMCTBA
MOHOCaXapuI0B. JIuneitnbie 51
HUKJINYECKUE CTPYKTYPHI.
(JTabopatopHusrit onbiT Ne 11).

Crpoenue

XapakTepru30oBaTh CBOMCTBA IIFOKO3bl KaK BEILECTBA C JBOMCTBEHHON (hyHKIIMEH
(anpnerunocnupra). OOBSICHATH AIIEKTPOHHOE CTPOEHUE MOJIEKYN TJIIOKO3bl U
pubo3el. CpaBHHMBaTh CTPOCHHE M  CBOMCTBAa TIIOKO3BI W (PPYKTO3BI.
XapakTepu3oBaTb OMOJIOIMUECKYIO0 pOJIb H3Y4YEHHBIX BemiecTB. lccimenoBarh
CBOICTBa U3yuyaeMbIX BellecTB. HabmoqaTh 1 ONMMCHIBaTh XMMUUECKHUE PEaKLUU C
MOMOIIIBIO POJHOTO s3bIKAa W si3bika XuMuH. CoOnronaTh NpaBHiIa TEXHUKU
0e30MmacHOCTH. XapaKTepu30BaTh CBOWCTBA TJFOKO3BI KaK BEIIECTBA C
NBOMCTBEHHOM  (yHkIuMe (ampaernpgocnupra). lMMers mnpeacraBieHuE o
BOXHEUIIINX XUMUYECKUX CBOMCTBAX TITFOKO3BI.

86

Jucaxapubl.

OOBSACHATh MEXaHWU3MBl 00pa30BaHHs AWCAxXapuioB. VIMETh mMpencTaBiIeHHE O
BOKHEUIINX XUMUYECKUX CBOMCTBax aucaxapujioB. ONMUCHIBATh MPOMBIIIJIEHHOE
MOJYYeHUE caxapo3bl M3 MPUPOTHOro Chipbsi. COMOCTABIATH XUMUUYECKHE
CBOMCTBA  JUcaxapuJoB ¢ OO0JacTIMU TpPUMEHEHUs.  XapakTepU30BaTh
OMOJIOTUYECKYIO POJIb AUCAXAPUTIOB.

87

ITonucaxapusl.

CpaBHMBAaTH CTpPOGHME M CBOWCTBA KpaxMaja ¥ IeJUTIoNo3bl.  MMeTh
npeacTraBJICHUE O BAXHEHIINX XHUMHUUYECKHUX CBOMCTBaxX noJmcaxapnuios.
Ha6JIIOZ[aTB N OMUCBIBATH XHUMHNYCCKHUEC PCAKIUN C ITOMOIIBIO POAHOTO SA3BIKA U
sA3bIKa XUMHU. HI{GHTI/I(l)I/IIII/IpOBaTB KpaxmMall ¢ TIOMOIIBIO KaYCCTBCHHBIX peaKHHﬁ.
CoOmoaTh TpaBwiIa TeXHUKA Oe3omacHOCTH. (COIMOCTaBIATh XUMHUYECKHE
CBOMCTBa TOJUCAxapuJoB C 00JacTAMU MPUMEHEHMs. XapaKTepu30BaTh
OMOJIOTUYECKYIO POJIb TIOJIHCAXAPHUIOB.

88

Pemenne 3aga4 u BBITIOJTHCHUC

Hcmons30BaTh AJITOPUTMBI TIPpU PCIICHHUMN 3aJadv. CocTaBniTh YpaBHCHHUA 110




YIPA)KHEHU.

3aaHHBIM cxeMaMm mnpeBpauieHuid. [IpoBOaUTH pacyeTbl MO XUMHUYECKUM
dbopMysiaM BENIECTB ¥ YPAaBHEHUSIM XUMHUYECKUX PEaKIUu.

&9

Kupsl u macina.

XapakTepru3oBaTb OCOOCHHOCTH CBOMCTB >KMPOB Ha OCHOBE MX CTPOEHHUS (SKHUpPBI
KaK CIIO)KHbIE A(HPBHI TIUIEPHHA U BBICIIUX KapOOHOBBIX KHCIOT). Kmerh
IIPEACTABIICHUE O BAKHEUIINX XUMHUUYECKUX CBOMCTBAX KUPOB. XapaKTepU30BaTh
00J1aCTH IPUMEHEHUS XKHUPOB U UX OMOJIOTHYECKYIO POJIb.

90

AMHUHOKHUCIIOTHI.

XapakTepru30BaTh aMHHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHUYECKUE COCAMHCHUS.
Nmerp mnpencraBieHWe O CTPOCHUM M BAKHEUIINX XMMHYECKHX CBOWCTBAxX
AMUHOKHCIIOT. XapaKTepru30BaTh (PyHKIUHU, 00IACTH IPUMECHEHUSI aMUHOKHUCIIOT
ux Oumosiornueckyro posb. Habmonate nemMoHcTpupyeMble onbIThl. Habmonats u
ONHUCHIBATh XUMHUYECKHE PEAKIIUU C TOMOIIBIO POJAHOTO SI3bIKA U SI3bIKA XUMHH.

91

benku. Ilentuael. (JlabopatopHblil onbIT
Ne 12).

Xapakrtepu3oBaTh OelKM Kak mnoiunentuasl. ONnuchiBaTh CTPYKTYphl Oelnka.
HNMers mnpencraBlieHHE O CTPOCHUMM M BAKHEHIIMX XUMHUYECKMX CBOMCTBAx
OenmkoB. XapakTepu3oBaTh (QYHKIHH, OOJIACTH TPUMEHEHHS OETKOB H WX
OMOJIOTHYECKYI0 POJb. MIeHTUGUIUpPOBaTh OCIKH C TOMOMIBI0 KAa4eCTBEHHBIX
peakuuii. HabmogaTh M ONUCHIBATh XUMUYECKHE PEAKIIMM C MOMOIIBIO POAHOTO
a3bIKa U s3bIka XuMuu. CoOnroAaTh npaBuiia TEXHUKK 0e30macHOCTH. OOBACHATh
MEXaHHU3M 00pa30BaHMs U XapakTep MENTUIHOU cBsi3u. MIMeTh mpeacTaBiieHue o
CTPOEHUM U BAKHEHIINX XUMUYECKUX CBOMCTBAX NENTH/IOB.

92

CTpyKTypa HYKJIEHHOBBIX KHCIIOT.

XapakTepu3oBaTb HYKJIECHHOBBIE KHCIOTBI KAk IPUPOJHBIE  IOJUMEPBIL.
OnuceiBaTh CTPYKTYpbl HYKJIIEMHOBBIX KUCIOT. CpaBHUBATh CTPYKTYphI OCIKOB U
HyKJIenHOBBIX KucaoT. OnuceiBath ctpoenue JJHK n PHK. Mmerts npencrasienue
0 BOXXKHEHIINX XMMUYECKUX CBOMCTBAX HYKJIEUHOBBIX KUCIIOT.

93

buonoruueckas POJIb HYKJICUHOBBIX
KHUCJIOT.

OnuceiBate ¢ynkinuu JHK wu PHK. PackpsiBaTth Ouosiormueckyi poJib
HYKJIEMHOBBIX KHCJIOT. PackppiBaTh CyThb M 3HAYCHUE TEHHOW HWHXEHEPUH H
OMOTEXHOJIOTHH.

94

OO6o0marormee MOBTOPEHUE IO TeMam
«A3zoTcozepxamue U OMOJOTHYECKH
AKTHUBHBIC OPraHU4YCCKUC BCIICCTBA»

CucremMaTu3upoBaTh U 0000IIaTh MOJYYCHHBIE 3HAHUS O CTPOSHHM, CBOWCTBAX,
MOJIyYeHUH ¢ TPUMEHEHHH a30TCOJCp)KAIUX ¢ OHOJOTHYECKH aKTHBHBIX
oprannveckux BemiecTB. CoctaBisaTh oOoOmaromnme cxeMbl. [IpoBoIUTh pacueTs
110 XMMHUYECKUM (OpMYITaM BEHIECTB U YPAaBHEHHUSIM XUMUYECKUX PEaKITHH.

95

KontponsHass pabora Ne 4 mo Teme
«A3zoTcozepxamue U OMOJOTHYECKH
AKTUBHBIC OPTraHNYCCKUC BCIICCTBA.

OcCyIiecTBIATh TIO3HABATEIILHYIO PEQPIEKCHI0 B OTHOIICHHH COOCTBEHHBIX
JOCTH>KEHHM B TIPOIIecCe PelIeHHs YIeOHbIX U TTO3HABATEIbHBIX 3a/1a4.




Tema 7 BbicokoMoJiek

JIIPHBIC COCIMHCHUA 7 yacoB

96 [Tommumepsr OmnepupoBaTh MOHATHIMH «MOHOMEDPY, CIIOJIUMEPY», «COTIOIUMEDPY», «CTPYKTYpPHOE
3BEHO», «CTENEHb MOJMMEPU3AIUN», «ITOJUMEPU3ALUIY, «IOJUKOHICHCAIUS.
XapaKkTepu30BaTh PEAKIUU TOJMMEPH3AIUUA U TOJMKOHIACHCAIIMH KaK CIIOCOOBI
MOJTyYEeHHUs] BEICOKOMOJICKYIISIPHBIX COCTMHEHUH.
97 [TomumepHBIE MaTepHaIbl. XapaKkTepu30BaTh CBOWCTBAa M3YUYEHHBIX MOJMMEPHBIX MaTepuanoB. OMHCHIBATH
CBOMCTBA, CIIOCOOBI TOJNy4eHHS W TPUMEHEHHS HW3YYEHHBIX MOJUMEPHBIX
MaTepuanoB.  HaOmiomaTh ¥ ONKCHIBaTH  J€MOHCTPHUPYEMBIE  OIIBITHI.
XapakTepHu30BaTh NOTPEOUTEIHCKHE CBOWCTBA M3YYEHHBIX BEIIECTB.
98 OTHOIIEHNE CHHTETHYECKHX BOJIOKOH K | XapaKTepHU30BaTh CBOMCTBA M3YyUEHHBIX IMOJMMEPHBIX MaTepuanoB. OmHChIBAaTH
pacTBOpaM  KHCIOT M IIEJIOYeH. | CBOWCTBA, CHOCOOBI TMOJNy4eHUST W TPUMEHEHUS M3YyYCHHBIX MOJUMEPHBIX
(JTabopaTophslit onibIT Nel3). MarepuanoB. Habmiogatb M onMChIBaTh  JIEMOHCTPUPYEMBIE  OIIBITHI.
XapakTepu30BaTh NOTPEOUTEIHCKHE CBOMCTBA M3YYEHHBIX BEIIECTB.
99 [IpakTrueckas pabora Ne 10. | I[IpoBoauTh, HaOMIOAATH W  ONUCBHIBATH XUMHUYECKHM 3KCIEPUMEHT IO
Pacrnio3HaBanue niacTUKOB. pacro3HaBaHWIO IUIACTUKOB. HaOmromaTh ©  ONKCBHIBATH  CaAMOCTOSTEILHO
MIPOBOJIUMBIE OTIBITH C MOMOIIBIO POJIHOTO sI3bIKA U sA3bIKa XuMHH. CoOmoaaTh
IIpaBWJIa TEXHUKH 0€3011aCHOCTH.
100 IIpaxTnueckas pabora Ne 11. | [IpoBoguTh, HaOMIOAATH W  ONUCBHIBATH XUMHUYECKHH  SKCIEPUMEHT IO
Pacnio3zHaBaHue BOJIOKOH. pacro3HaBaHWIO  BOJOKOH. HaOmiogate W ONMMCBIBaTE  CaMOCTOSTENBHO
MIPOBOJIUMBIE OMBITHI C MOMOIIBIO POJHOTO SI3bIKAa M s3bIka XuMHUH. CoOII0AaTh
IIpaBWJIa TEXHUKHU 0€3011aCHOCTH.
101 Oo6o06maromee moBTopeHrne 1o Kypcy | O600maTsy 3HaHUS W JIENIaTh BBIBOJBI O 3aKOHOMEPHOCTSX H3MEHEHHWH CBOWCTB
«OpraHuueckasi XuMus» OpPraHMYeCKUX COCTUHEHWH B 3aBUCHMOCTH OT HMX CTpoeHus. OCyIecTBISATh
MO3HABATENbHYIO pPE(IEKCHI0 B OTHOIIEHWHM COOCTBEHHBIX JOCTIDKEHUH B
npoliecce pelieHns y9eOHbIX U TO3HABATENbHBIX 3a/1a4.
102 HtoroBass koHTposibHast pabora 10 | OCyIIecTBIATh TO3HABATENbHYIO pEQIEKCHI0 B OTHOIIEHHH COOCTBEHHBIX
Kypcy Xumus 3a 10 krmacc. JTOCTHKEHHH B IpoIlecce pelIeHus yIeOHbIX U TI03HABATENbHBIX 3a/1a4.




TemaTtuueckoe manuposanue xumus 11 kaace.

3 yaca B Henesro. Beero 102 yaca.

Buj nesateabHOCTH YY€HHUKA

Knaccudummposare Heopranuwdeckue BemmectBa. (O000mars 3HAHUS U JIelaTh
BBIBOJIbI O 3aKOHOMCPHOCTAX W3MEHEHHMII CBOMCTB HEMETAIJIOB B nepuoaax M
rpynnax llepuonnueckoii cucremsl. [IporHo3upoBars CBOWCTBAa BOAOPOAA M €TI0
COCIMHEHUN Ha OCHOBE 3HAHMM O IIEpUOAMYECKOM 3aKOHE. XapaKTepus3oBaTh
HaX0XJEHUE B MPUPOJE, CBOWCTBA, OMOJIOTMYECKYIO POJb U O0JACTH MPUMEHEHUS
BoJiopojia. HaOnronate u onuchiBaTh 1IEMOHCTPUPYEMBIE OTIBITHI.

HpOBOZII/ITI), Ha6JIIO,ZIaTI) 1 OIIMChIBATH XI/IMI/I‘-IGCKI/Iﬁ BKCHepI/IMCHT 110 HOJIyquHIO
Bojiopojia. Habmiogath ¥ ONMHMCHIBATH CaMOCTOSITCIILHO MPOBOJUMBIC OIBITHI C
IIOMOIIIBIO pOIIHOI‘O JA3bIKA MW SA3bIKA XHMMHUH. COGJHOZ[&TI) HpaBI/IJIa TCXHUKU
0e30MacHOCTH.

XapakTepru3oBaTh 0OIIHE CBOWCTBA rajgoreHoB. OOBSICHATH 3aBUCHMOCTh CBOWMCTB
BEIIECTB OT HMX cOCTaBa W CTpoeHWs. OO00O0IMarh 3HAHWUS W JIENATh BBIBOJBLI O
3aKOHOMEPHOCTAX HM3MEHEHMH CBOWCTB rajoreHoB. lIporHosupoBaTh CBONCTBa
HEU3YYEHHBIX 3JIEMEHTOB U MX COEAMHEHWH Ha OCHOBE 3HAHWN O NMEPUOAMYECKOM
3akoHe. OOBSACHATH B3aUMOCBSI3M MEXAYy HaXOXICHHEM B INPUPOJE, CBOWCTBaMHU,
OMOJIOTUYECKOH POJIBIO M 00IaCTIMU IPUMEHEHUS H3y9aeMBbIX BEIECTB.

OOBACHATH 3aBUCHMOCTH CBOMCTB XJIOpa OT €ro cTpoeHus. OOBACHATh B3aUMOCBSI3H
MEXYy HaX0KJIEHUEM B IIPUPOJIE, CBOMCTBAMH, OMOJIOTHYECKOH POJIbIO U 00JIaCTIMU
MIPUMEHEHMSI XJI0pa. XapaKTepu30BaTh MPOMBIIIJICHHbIE U Ja00paTOpHbIE CIOCOObI
nosyueHus: xjopa. MccnenoBath cBolicTBa H3ydaeMblx BeuniecTB. HaGmronats
JEMOHCTPUPYEMBIE U CaMOCTOSITENIbHO  IPOBOAMMBIE  OmnbITBI.  Habmronarsb
XMUMHMUYECKUE PEAKIIMM U OITUCHIBATH UX C MTOMOLIBIO PYCCKOTO S3bIKA U SI3bIKA XUMUU.
CoOimoaTh MpaBuiia TEXHUKH O€30MMaCHOCTH.

Ne ‘ [ara ‘ HaumeHoBaHHMe TeMbl

Tema 1 Hemeranibl 31 yac

1 Knaccupukanust TpoCTBIX — BEIIECTB.
Bonopon.

2 [Ipaktuueckast padota Ne 1. ITonydenue
BOJIOpO/JIa.

3 l"anorensl.

4 Xitop.
(JTabopatopHuslit onbIT Ne 1).

5 Kucnopoasbie coenHeHus xjopa.
(JTabopatopHubIit onbIT Ne 2).

XapakTepu3oBaThb CBONCTBAa KHCIOPOJHBIX COEAMHEHHH xiopa. ComnocTaBisiTh
XAMUYECKHE CBOMCTBA KHCIOPOAHBIX COCTMHEHUH XJIOpa ¢ 006JacTIMU IPUMEHEHHSI.
HccnenoBaTh CBOMCTBa M3y4aeMbIX BemlecTB. HabmromaTe JeMOHCTpHpYEMBbIE H
CaMOCTOSITEJIBHO TPOBOJMMBIE ONbITEL. Habmogarh XUMHUYECKHE pEakIuu MU
ONMCHIBAaTh WX C MOMOIIBIO POJHOIO si3bIKa M si3blKa XumuHu. CoOuronaTh npaBuia




TEXHUKA O0€30MaCHOCTH.

Xnoposojopoa. ConsiHast KUCIOTA.

OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H CTPOCHHUS.
[IporHo3upoBars CBOMCTBA COCIMHEHUHM HA OCHOBE 3HAHUM O NEPUOAUYECKOM
3aKOHE. XapaKTepu30BaTh CBOMCTBA XJIOPOBOAOPOAA U COJITHOM  KHUCJIOTBI.
ConocTaBisiTh XMMHMUYECKHE CBOMCTBA XJIOPOBOJOPOJA U COJISIHOM KHCIOTBHI C
o0MacTIMH TpPUMEHEHHs. XapaKTepU30BaTh IPOMBIIUICHHBIE U J1a0OpaTOpHbIE
COcOOBl TIOJTYYEHHSI COJITHOW KHUCIOTHL. MneHTuduuupoBaTh TaJoreHUIMOHBI C
MIOMOIIBI0 KaueCTBEHHBIX peakuuil. HaOmromarh M onMchiBaTh CaMOCTOSITENBHO
1IpoBoArMBbI€e OnbIThl. CoOI01aTh paBUiia TEXHUKU 0€3011aCHOCTH.

[IpakTueckas padora Ne 2. [Tomyuenue
XJIOPOBOJIOPOJIA U COJISTHOW KUCIIOTBHI.

HpOBOZII/ITI), Ha6J'IIO,ZIaTI) W OIHMCHIBAaTh XUMHYCCKUM OKCIICPUMCHT II0 MNOJYYCHHUIO
XJIOPOBOJIOPOIa U COJISIHOM KHCIOThl. HabmromaTh M OMHCHIBATH CaMOCTOSITEIBHO
MMPOBOAVWMBIC OIIBITBI C NOMOIIBIO POJHOTO A3BIKA W A3bIKA XWUMHUH. CO6JIIOI[3.TI>
IIpaBWJIa TEXHUKH 0€3011aCHOCTH.

dTop, OpOM, MO/ U X COECAUHEHHUSL.
(JTabopaTopnslit onbIT Ne 3).

OO6o00mare 3HaHUA W J€IaTh BBIBOJBI O 3aKOHOMEPHOCTSIX W3MEHEHHH CBOMCTB
rajioreHoB. IIporHosupoBarb CBOMCTBA COEAMHEHMII Ha OCHOBE 3HAHUM O
MEepUOINYECKOM 3aKoHE. OOBSACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOeHUs. XapaKTepu30BaTh CBOWCTBA (TOopa, Opoma, MOJAa W UX COCTUHCHHI.
ComnocTaBisATh XMMHUYECKHE CBOWCTBa (ropa, OpoMa, MOAa W UX COCIMHEHUH C
oOmactsmu npuMeHeHus. VccrnenoBaTh cBoiicTBa M3yyaeMbIx BemecTB. Habmonars
JEMOHCTPUPYEMBIE W CaMOCTOSITENIbHO  HpOBOAMMBIE  OmnbIThL.  Habmionarsb
XMMUYECKHE PEAKIIMU U OTIMCHIBATh MX C IIOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA XUMUH.
CoOmoiaTh MpaBHiia TEXHUKH O€30MMaCHOCTH.

XaJILKOT€HEI.

XapakTepru3oBaTh 00IIHE CBOMCTBA XaTbKOTEHOB. OOBSICHITH 3aBUCHMOCTh CBOWCTB
BEIIECTB OT HMX cOCTaBa W cTpoeHWs. OO00OIMarh 3HAHWUS W JIENATh BBIBOJBI O
3aKOHOMEPHOCTAX HM3MEHEHHI CBOMCTB XaJbKOIeHOB. IIporHozupoBarh CBOMCTBA
HEU3YYEHHBIX 3JIEMEHTOB U MX COEAMHEHUH Ha OCHOBE 3HAaHUW O MEPUOAMYECKOM
3akoHe. OOBACHATH B3aMMOCBSI3U MEXIy HaX0XJIEHHEM B IPHUPOJIE, CBONCTBAMH,
OMOJIOTUYECKOH POJIBIO M 00IACTIMU IPUMEHEHUS H3y9aeMBbIX BEIECTB.

10

O30H — amioTponHas MoaU(UKALU
KUCIIOPOJA.

XapakTepu3oBaTb  030H KaK  aUIOTPONHYI0  MOJUQHUKAIMIO  KHCIOPOJa.
ConocTaBisATh pojib 030HAa B BEPXHUX M HWKHHUX CJHOSIX atMocdepbl. OObSICHATDH
3aBHCHUMOCTb CBOWCTB 030Ha OT €ro crpoeHusa. CpaBHMBaTh CBOICTBa 030Ha M
kucioposa. OOBSCHATH B3aMMOCBSI3M MEXKJIYy HaXOXKJACHHEM B  IPHUPOJIE,
CBOMCTBaMH, OMOJIOTMYECKON POJIbIO M 00JIACTSIMU IPUMEHEHUS 030Ha.




11

ITepoxcnn BOJIOpOJA u ero
IIPOU3BO/IHBIE.

XapakTepru3oBaTh BOJY W MEPOKCUI BOJOPOJA Kak BOJOPOJIHBIE COEAUHEHUS
kuciopoaa. CpaBHHBATh CBOMCTBA BOJIBI M MEPOKCHIA BOJIOPO/Ia. XapaKTePU30BaTh
MEPOKCUI BOJIOPOJA KAk OKHCIWTEIb M BOCCTaHOBUTENb. COIMOCTaBIISAThH
XHUMHUYECKHE CBOMCTBA MEPOKCHU 1A BOJAOPOIa ¢ o0macTsaMu npumeHenus. Habmonath
N OIIMCBIBATh CaAMOCTOATCIIBHO HpOBOZ[I/IMl)Ie OIIBITHI. CO6JIIOI[aTI> HpaBI/UIa TCXHUKU
0e30IMacHOCTH.

12

Cepa.

OOBACHATD DJIEKTPOHHOE CTPOCHHE MOJIEKYJ HW3YUYEHHBIX BemecTB. OOBACHATH
3aBUCUMOCTb CBOMCTB CEPBI OT €€ CTpOoeHUs. MIMETh MpeCcTaBIeHNE O BaKHEUIINX
XUMHMUYECKUX CBOMCTBAaX cepbl. OOBSICHATH B3aUMOCBSI3U MEXAY HAXOXKICHUEM B
IIPUPOJIE, CBOMCTBAMH, OMOJIOTMYECKOW POJBI0O M OOJACTAMU NPUMEHEHUS CEpBHI.
XapakTepu30BaTh MPOMBIIUICHHbIE U Ja0OpaTOpHbIE CHOCOOBI TOJIYUEHHUS CEpHI.
Habnronate ¥ ONMCHIBaTh JEMOHCTPHPYEMBIE OTIBITHI.

13

CepoBogopoa. Cynbduasl. CepHUCTHIN
ras.

OOBSCHATD 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H CTPOCHHUS.
[IporHo3upoBarh CBOMCTBA COCIMHEHUHM HA OCHOBE 3HAHUM O NEPUOIUYECKOM
3akoHe. OOBSACHATH B3aUMOCBSI3U MEXKAY HAX0XJACHHEM B IPHUPOJE, CBOWCTBaMH,
OMOJIOTUYECKON pOJIBIO W OONAcCTSIMH  TPHUMEHEHHsS] HM3y4aeMbIX BEIIECTB.
Xapaktepu3oBaTh CHOCOOBI TMOJTYYEHHS M CBOMCTBA U3Yy4aeMbIX BEIIECTB.
HaGnronate 11 onMChIBaTh JEMOHCTPHPYEMBIE OTIBITHI.

14

CepHblil aHTUIPU U CEpHAs KUCIIOTA.
(JTabopatopHubIit onbIT Ne 4).

OOBSCHATD DIEKTPOHHOE CTPOCHHE MOJIEKYJd M3yYeHHBIX BemecTB. VMmeTp
MPEACTABICHUE O BAXKHEMIINX XMMHMYECKMX CBOWMCTBAaX CEPHOTO aHIruapuja H
cepHOM KHUCHIOThl. COMOCTaBISITH XUMUYECKHE CBOICTBA CEPHOM KHUCIOTHI C
oOmactsMu  mpuMeHeHHs. MccrnenoBaTh — CBOMCTBA  M3y4aeMBIX — BEIECTB.
WnentudunupoBars cyabGUTH U CyIb(aThl C MOMOIIBIO KaYeCTBEHHBIX PEAKLINH.
HaGnromate  neMOHCTpUpYEMblE ¥ CaMOCTOSITENIBHO — MPOBOJWMBIE  OMBITHI.
Habnronate XMMHUYecKHe peakiMi U ONMUCHIBATh MX C MIOMOIIBIO POJHOTO SI3bIKA U
a3plka XumMuu. CoOIr0aTh NpaBuila TEXHUKH 0€30MaCHOCTH.

15
16

Pemrenne  3amadu W BBINOJIHEHHE
YIPA)KHEHU.

CocraBiirh YpaBHCHUA peaKuHﬁ, C TMNOMOHOIBIO KOTOPBIX MOXHO OCYIICCTBUTH
OCIMOYKHU HpeBpaIIIGHI/Iﬁ BCIICCTB. OCYHICCTBHHTI) pacucTbl 1O XHUMHUYCCKHUM
YPaBHCHHAM. Hcmonp30BaTh AITOPUTMBI IPU PCIICHUHN 3aJa4.

17

DneMeHTHI HOATrPYIIIbI a30Ta.

XapakTepu3oBaTh OOIIME CBOMCTBA JJIEMEHTOB MNOArpymmbl a3zoTa. OOBACHATH
3aBHCHMOCTb CBOMCTB BEIIECTB OT MX cOCTaBa U cTpoeHusd. O0oOmarh 3HaHUS U
JieNaTh BBIBOJBI O 3aKOHOMEPHOCTSAX M3MEHEHHUN CBOWCTB M3y4aeMbIX BEILIECTB.
[IporHO3MpPOBATh CBOMCTBA HEM3YYEHHBIX JJIEMEHTOB U MX COCIMHEHUN Ha OCHOBE




3HaHUH O MEPUOANYECKOM 3aKoHE. OOBSCHATH B3AUMOCBSI3H MEXKIY HAXOXKJICHUEM B
NpUpOJie, CBOWCTBaMH, OHOJOTMYECKOW pOJBI0 W 00NacTIMH TPUMEHEHUS
M3y4aeMbIX BEIIECTB.

18

A30T.

OOBACHATH 3aBUCUMOCTBH CBOMCTB a30Ta OT €ro CTpoeHHs. VIMeTh mpencTaBieHue o
BAKHEHIINX XUMUYECKUX CBOMCTBaX a3zoTa. CoMoOCTaBisATh XMMHUYECKHE CBOMCTBa
azota ¢ obmactsiMu npuMeHeHHs. OOBSCHATh B3aMMOCBSI3U MEXKIY HAXOXICHUEM B
IIPUPOJIE, CBOWCTBAMM, OMOJIOTMUECKON POJIBI0O M 00JIACTAMU NPUMEHEHUs a30Ta.
XapaKkTepu30BaTh NPOMBIIIJICHHBIE U JIA00OPATOPHBIE CIIOCOOBI TOTYUEHHSI a30Ta.

19

AMMHAK ¥ COJIM aMMOHMSL.
(JTabopaTopnslit onbIT Ne 5).

OOBSCHATD 3aBHCHMOCTH CBOMCTB aMMHaKa OT €ro CTPOCHHA. XapaKTephU30BaTh
aMMHAK KAaK BOCCTaHOBMTEINb. VMIMETh IIpPEACTABICHHE O BAKHEHIINX XUMHUYECKUX
CBOMCTBaX aMMMaka U cojeil aMMoHMs. CONOCTaBIATH XUMHYECKHE CBOMCTBa
aMMuaka M coJied aMMOHHMS C OOJacTAMHU HOpPUMEHEHHs. XapaKTepHu30BaTh
IIPOMBIILIJIEHHBIE CIIOCOOBI MOJIy4YeHUs aMMHaKa. VccnenoBarh cBOWCTBA U3y4aeMbIX
BeuecTB. HabmogaTh AEMOHCTPUPYEMBIE U CAMOCTOSITEILHO IPOBOJUMBIE OTIBITHI.
Habnronate XMMHUYecKHe peakiMi M OMUCHIBATh MX C TIOMOIIBIO POJHOTO SI3bIKA U
s3p1ka XuMuH. CoOITI0aTh MpaBriIa TEXHUKU 0€301MacHOCTH.

20

[IpakTueckas padora Ne 3. ITomyuenue
aMMHAKa ¥ U3y4EHUE €ro CBOWCTB.

HpOBOZII/ITI), Ha6J'IIO,ZIaTI) W ONHUCHI- BAaTh XUMHWYCSCKUU SKCIICPUMCHT IO IMOJIYYCHHUIO
aMMHaKa W HM3Y4YCHUIO €TI0 CBOMCTB. Ha6JHOI[aTI) U OIIMChIBATHh CaMOCTOATCIBHO
MPOBOAWMBIC OIIBITBI C NOMOIINBIO POJHOTO A3BIKA W A3BIKA XWUMHWH. CO6JIIOI[3.TI)
IIpaBMJIa TEXHUKHU 0€3011aCHOCTH.

21

Oxkcus! a3ora.

OOBSCHATH 3aBHCUMOCTH CBOWCTB OKCHIOB a30Ta OT HX COCTaBa M CTPOCHUS.
OO6o00mare 3HaHUA W J€IaTh BBIBOJBI O 3aKOHOMEPHOCTSIX W3MEHEHHH CBOMCTB
M3Yy4aeMbIX BeIIecTB. MIMETh NpeACTaBIE€HNE O BAXKHEHIINX XUMHUECKUX CBOMCTBAX
OKCHJIOB a30Ta, a30TUCTON KHUCIOTHl M HUTPUTOB. XapaKTepU30BaThb HUTPUTHI Kak
OKHUCJIUTEIM WU BOCCTAaHOBUTEIH. CONOCTaBISATh XUMHUYECKHE CBOWCTBA OKCHJIOB
azota ¢ obOmactaMu npuMeHeHus. HaOmionaTe M ONMCHIBATH JIEMOHCTpUpYEMbIE
OTIBITHI.

22

A30THAsI KHCJIOTa U €€ COJIH.

NmeTp mpeacTaBiieHHE O BaXKHEWIIMX XUMHUYECKHX CBOMCTBAX a30THOM KHCIIOTHI.
XapakTepu3oBaTh OTHOIICHWE a30THOM KHUCJIOTBI K MeTaulaM, OOBSICHSTH
3aBUCUMOCTD ITPOJYKTa BOCCTAHOBJIEHHS] a30THOM KHCIJIOTHI OT aKTUBHOCTH METaJlIa
Y KOHIEHTpAUu KUCIOThl. COMOCTABISATh XUMUYECKHUE CBOMCTBA a30THOM KUCIOTHI
c o0yacTaMU NpuUMEHeHus. XapaKTepu3oBaTh CIOCOObI TOJY4YEHHUs] a30THOM
kucyoTel. HabmonaTe v onuchIBaTh IEMOHCTPUPYEMBIE OTIBITHI.




23

docdop.

XapakTepu3oBaTh auoTponHble Moaudpukamuu Qocpopa. CpaBHHBATH Oenblii U
KpacHbIi pocdop. IMeTh npencTaBieHre 0 BAKHEUITNX (PU3UISCKUX U XUMUIECKUX
cBoiictBax (ochopa. ConocraBisTh XMMHUECKHE CBOMCTBa (ocdopa ¢ obnacTiMu
IpUMEHEHHs.. XapaKTepu3oBaTh crocoObl mnoiyueHus ¢ocpopa. Habmomats u
OTIHCBIBATH IEMOHCTPUPYEMBIE OITBITHL

24

®ocdopubiit anruapua U GocdopHbIe
KHCJIOTBIL
(JTabopaTopnslit onbIT Ne 6).

NmeTts mpencraBieHne O BaXKHEHIIMX (PU3NISCKMX M XUMUYECKHUX CBOWCTBAX
dochoproro anrugpuga u  GochopHBIX KUCIOT. CONMOCTABIATH XUMHYECKHE
cBoiicTBa (POCPOPHBIX KHUCIOT € obOnacTsaMu mnpumeHeHus. WaeHtuduuuposarhb
docdar-noHEI C TOMOIIBI0 KAYEeCTBEHHBIX peaknuid. lccrmenoBarh CBOMCTBa
u3y4yaeMbIX BemiecTB. HaOmiomaTeh  AEMOHCTpUpYEMBIE U CaMOCTOSITEIIBHO
MPOBOJUMBIEC OMNBITEI. Habmogarh XUMUYECKHWE peakllMd W OIHUCHIBaTh HX C
MOMOIIBI0 POJIHOTO s3bIKa W si3bika xumud. CoONronaTh TpaBWIa TEXHUKH
0€30IaCHOCTH.

25

Yraepon

OOBSCHATH 3aBUCHMOCTH CBOMCTB YIiIepojia OT €ro CTPOCHHSA. XapaKTepu3oBaTh U
CpaBHUBATh AJUIOTPONHBIE MOAM(UKANUK yriepoga. MMeTs NpeacTaBiIeHHE O
BOKHEMIINX (PU3MYECKUX M XUMHUYECKMX CBOMCTBax yriaepoja, KapOuIoB.
ConocTaBnaTh XMMHMUYECKHE CBOICTBa yriepoja M KapOuaoB ¢ oOjacTaMu
npuMeHeHus. HabmonaTe 1 onuceIBaTh JEMOHCTPUPYEMBIE OTIBITHI.

26

Coenunenus yriaepoa.
(JTabopaTopHslit onbIT Ne 7).

NmeTrs mpencraBieHne O BaXKHEHIIMX (PU3NISCKMX W XUMHUYECKHUX CBOWCTBAX
coenuHeHul yrieponaa. CpaBHUBAaTh CTPOEHUE U CBOWMCTBA YIJIEKUCIIOTO U YTapHOTO
ra3oB. ConocTaBiATh XMMHUYECKHE CBOWCTBA COEAWHEHHH yriepona ¢ 00JacTsaMu
npuMeHeHus. MneHtuduuupoBaTh KapOOHATHOHBI C TOMOIIBIO KauyeCTBEHHBIX
peakuuii.  MccnenoBaTh  cBoiicTBa  M3ydaeMbIX — BemlecTB.  HalGmonath
JEMOHCTPUPYEMBIE U CaMOCTOSITEIbHO  IpPOBOAMMBIE  OmnbIThL.  Habmronarsb
XMUMHMUYECKUE PEAKIIMU U ONHMCBIBATH X C TOMOUIBIO POJHOTO SI3bIKA U A3bIKA XUMUHU.
CoOlimoiaTh MpaBuiia TEXHUKH O€30MMaCHOCTH.

27

[IpakTueckas padora Ne 4. [Tomyuenue
YTJIEKUCIIOTO Ta3a.

HpOBOZII/ITB, Ha6JIIOI[aTI> 1 OIIMChIBATH XI/IMI/I‘-IGCKI/Iﬁ BKCHepI/IMCHT 110 HOJIyquHIO
yriekucaoro ra3a. Ha0OmromaTh ¥ OMKUCHIBATE CAMOCTOSTEILHO MIPOBOIUMBIE OTIBITHI
C IIOMOIIIBIO pOIIHOI‘O SA3bIKA U A3bIKAa XHMHUH. CO6JIIOZ[21TI) HpaBI/IJIa TCXHUKU
0e30IMacHOCTH.

28

Kpemnnii.

OOBSCHATH 3aBHCUMOCTh CBOMCTB KPEMHUS OT €ro cTpoeHus. FIMeTh npencTaBieHne
O BaXHEUIIHUX (PU3MYECKMX M XMMHUYECKHUX CBOMCTBax KpeMHHusA. ConocTaBisiTh
XMMHMUYECKHUE CBOICTBA KpeMHHsI ¢ oOnactaMu mnpumeHeHus. HabOmomate wu




OMUCBIBATb JEMOHCTPUPYCMBIC OIIBITHI.

29 CoennHeHNs KPEMHHUSL. Hwmerp mpencraBieHHe O BaXHEUIIMX (U3MYECKHX W XUMHUYECKHX CBOMCTBax

(JTabopaTophslii onbIT Ne 8). coenuHeHU kpeMHHs. ConocTaBIsATh XUMUUYECKUE CBOICTBA COEAMHEHUN KPEMHUS
c obmactamMu npuMmeHeHus. MccrienoBaTb CBOMCTBA M3y4aeMbIX — BEILECTB.
HaGnronate W OmMMCHIBAaTH CaMOCTOSITENIBHO IPOBOJAMMBIE OMBITHL. HaOmonaTs
XMMHMUYECKHE PEAKIIMU U OMHUCHIBATH UX C IOMOUIBIO POJHOTO SI3bIKA U A3bIKA XUMUHU.
Co0limoiaTh MpaBmiia TEXHUKK O€30MMACHOCTH.

30 [IpakTrueckas pabota Ne 5. | [IpoBoauth, HaOMIOAATH M ONMCHI- BaThb XUMHUYECKMH OSKCHEPUMEHT 10
Brinosinenue AKCHEPUMEHTAIbHBIX | MACHTU(UKALIUA BEIIECTB C IOMOUIBI0 KauyecTBEHHBIX peakuuil. HaOmromate u
3aj1a4 o teme «Hemeramibiy. ONMCHIBATh CaMOCTOSITEIBHO NMPOBOJUMBIE ONBITHI. CoONI0aTh MpaBUila TEXHUKU

0€30MaCHOCTH.

31 KontponsHas pabora Ne 1 mo Teme | OcymiecTBIsATh MO3HABATENBbHYI0 pe(ICKCHI0O B OTHOUIEHMHM COOCTBEHHBIX
«Hemerannbi». JOCTHKEHHM B Ipoliecce peluieHus yueOHbIX M M03HAaBATEIbHBIX 334a4.

Tema 2 Metajuibl 30 yacoB

32 CpoiictrBa u  Meronsl  monydeHus: | OOBSACHATh 3aBUCHMOCTH CBOICTB METAJZIOB OT MX CTPOCHHSA. XapaKTepHU30BaTh
METaJJIOB. oOIre XMMHYECKHE CBOWCTBA METAJUIOB KaK BOCCTAHOBHUTEJEH Ha OCHOBE CTPOCHHS

UX aTOMOB M IIOJIO)KEHUS B AJIEKTPOXMMHUYECKOM Ppsly HaNpsKEHUH METalIoB.
IIporHO3upoOBaTh CBOMCTBA HEM3YUYEHHBIX AIEMEHTOB U MX COCAUHEHUN Ha OCHOBE
3HAaHUN O MEPUOINYECKOM 3aKOHE. XapaKTepHU30BaTh CIIOCOOBI MOJyUYEHUSI METAIIJIOB
u3 pya ¥ MuHepasnoB. HabmogaTh ¥ onuchIBaTh AEMOHCTPUPYEMBIE KOJUIEKITUH.

33 Crnassl. WNmerps mnpezacraBieHue o HaubOojee U3BECTHBIX CIUIaBaX. XapaKTepU30BaTh

0coOeHHOCTH criaBoB. HaOnronaTe u onuceIBaTh JEMOHCTPUPYEMbIE KOJUIEKLIUU.

34 OOmiast  XapakTepuUCTHKa IIEJIOYHBIX | XapaKTepHU30BaTh OOIIME CBOMCTBA IEIOYHBIX METAIOB. OOBSICHITH 3aBUCUMOCTh
METaJUIOB. CBOMCTB IIEJIOYHBIX METAJUIOB OT CTpoeHMs. O000IIaTh 3HAHUS U JIENaTh BBIBOJBI O
(JTabopaTopnslit onbIT Ne 9). 3aKOHOMEPHOCTAX H3MEHEHMH CBOMCTB IIEJIOYHBIX MeTayioB. [IporHoszuposarhb

CBOMCTBA HEM3YYEHHBIX DJJIEMEHTOB M HUX COCIMHEHHM Ha OCHOBE 3HAHMM O
NepHoIN4ecKOM 3aKkoHe. OOBICHITh B3aUMOCBSI3U MEXIY HAaX0XKACHUEM B IPUPO/IE,
CBOMCTBAMH, OHWOJIOTHUECKOW pOJIIO M OO0NacTAMU TPUMEHEHUS H3ydaeMbIX
BelEeCTB. MIeHTUGUIIMPOBaTh IIE€JIOYHbIE METAJUIBl 110 LIBETY IUIAMEHU UX COJIEH.
HaGnronate  neMOHCTpUpYEMblE ¥ CaMOCTOSITENIBHO — MPOBOJWMBIE  OMBITHI.
Habnronate XMMUYecKHe peakiMi U ONMUCHIBATh MX C TIOMOIIBIO POJHOTO SI3bIKA U
s3p1ka XuMuu. CoOITI0aTh MpaBriIa TEXHUKU 0€301MacHOCTH.

35 Hatpuit u xanuit. OOBSCHATH 3aBHCHMOCTH CBOWMCTB HAaTpusi M Kanus OT uX crpoeHusi. CpaBHUBATH




(JTabopaTopHslii onibIT Ne 10).

CBOMCTBA HaTpus W Kanusa. VIMeTb INpeAcTaBiICHUE O BAXKHEUIIMX XUMHYECKUX
cBoiicTBax HaTpusi W Kaius. OOBSACHATH B3aMMOCBS3M MEXIY HaXOXJIECHUEM B
IIPUPOJIE, CBOWCTBAMHU, OMOJIOTHYECKOM POJIBIO M 00JACTSIMU IPUMEHEHUSI HATPUS U
Kanus. XapaKTepu30BaTh NMPOMBINUICHHBIE W JTA0OpaTOPHBIE CHOCOOBI MOTYYSHHS
HaTpus. HaOmogate 1eMOHCTpUpPYEMbIE U CaMOCTOSATEIbHO MPOBOJUMBIE OIIBITHI.
Habnronate XuMU4eCKre peakiiy U OMUCHIBATH MX C MOMOIIBIO PYCCKOTO SI3bIKA U
a3plka XuMuu. CoOI0AaTh MpaBula TEXHUKH O€30MMaCHOCTH.

36

COCZ[I/IHCHI/ISI HaTpuA U Kajius.
(JTabopatopusIit onbiT Ne 11).

NmeTtp npencraBieHne 0 BAKHENIIINX XUMHYECKUX CBOMCTBAX COCIMHEHUIN HATPUA U
Kayusi. XapaKTepU30BaTh COAY M €IKHI HAaTp KAK Ba)KHEWIINE COCIMHEHUS HATPUSL.
OOBSCHATh B3aMMOCBSI3W MEKJIY HAxXOXKICHHEM B TMPUPOJC, CBOHCTBaMH,
OMOJIOTMYECKON POJIbI0 COCMMHEHMI HaTpus U Kajus. COMOCTAaBIISITh XHMHYECKUE
CBOWCTBA COCIMHEHUN HATpUS M Kauus ¢ oOyacTsaMu mpuMeHeHus. MccienoBath
CBOMCTBA WU3ydaeMmbiXx BemiecTB. HaOmogaTe W ONMUCHIBATH  CAMOCTOSITENIBHO
MPOBOJUMBIEC OMNBITEI. Habmogarh XUMUYECKHME peakilMd W OIHUCHIBaTh HX C
MOMOIIBI0 POJHOTO si3bIKa W si3bika xumud. CoONronaTh TpaBWIa TEXHUKH
0e30MacHOCTH.

37

OOmast ~ XapakTepUCTHKA  AJIEMEHTOB
r1aBHoOM noarpynmnsl [I rpymnmst.
(JTabopatopHusIit onbiT Ne 12).

XapakTepu3oBaTh OOIIME CBOWCTBA 3JEMEHTOB IUIaBHOW mnoarpynns! I rpynmsl.
OOBSCHATH 3aBUCHMOCTb CBOMCTB 3JIEMEHTOB TJaBHON moarpynms! II rpymmer ot
ctpoeHus. O000mAaTh 3HAHMUSI M JEJIaTh BBIBOABI O 3aKOHOMEPHOCTSIX HM3MEHEHHM
CBOMCTB 2J1eMeHTOB IuIaBHOW noarpynmns! II rpynmsl. [Iporao3upoBars cBoiicTBa
HEHU3YUYEHHBIX IEMEHTOB M UX COCAVMHEHUN Ha OCHOBE 3HAHMM O MEPHUOIUYECKOM
3akoHe. OOBACHATH B3aMMOCBSI3M MEX/Iy HAaXO0XICHHEM B IPHUPOJIE, CBOWCTBA MW,
OMOJIOTUYECKON pOJIBI0O W OONAcCTSIMH  TPHUMEHEHHsS] HM3y4aeMbIX BEIIECTB.
WnenTndunupoBars IIEJIOYHO3EMENbHBIE METAUIBI 10 [BETy IUIAMEHH HX
coenuHeHuil. HabOmonaTh JeMOHCTpUpYEMBIE M CaMOCTOSATEIBHO IPOBOJNMBIE
onbITel. HaOmrogaTh XMMHUUYECKHE peaklUyd U OMHUCHIBATH MX C MOMOILIBIO POJHOIO
sI3bIKa U si3bIka XuMuK. CoOII01aTh TpaBuiIa TEXHUKH 0€30MMaCHOCTH.

38

Marauu u ero coeTuHEHU.
(JIabopaTophslit onbIT Ne 13).

OOBSACHATH 3aBUCUMOCTh CBOMCTB MarHusi OT €ro CTpoeHus. MIMeTs mpencraBiieHue
0 BaXHEHINX (U3MYECKUX U XUMUYECKHX CBOMCTBax MarHus. CoNocTaBiIsITh
XMMHMUYECKUE CBOICTBa MarHus ¢ oOnacTsaMM NpuMeHeHus. MccienoBarh cBOICTBa
n3ydyaeMbIx BemiecTB. HaOmogaTh M ONUCHIBaTH CaMOCTOSITENIBHO ITPOBOAMMBIE
onbITel. HaOnroaaTh XMMHUUYECKHE peakly U OMHUCHIBATH UX C MOMOILBIO POJHOIO
s3bIKa U s13bIKa XUMHUHU. Co0JIt0/1aTh paBHUJIa TEXHUKU O€3011aCHOCTH.




39

Kanpiuuii u ero coeanHeHN.
(JTabopatopHusIit onbiT Ne 14).

OOBACHATH 3aBUCUMOCTh CBOIMCTB KaJIbIIUS OT €ro CTpoeHus. ViIMeTh npencTaBieHne
(0) Ba)KHefIIHPIX (1)I/I3I/I‘IGCKI/IX U XHUMHWYCCKUX CBOfICTBaX KaJbIIUsl. COHOCTaBJISITI)
XUMUYECKHUE CBOMCTBA KalbliUsl ¢ oOJacTsMu npuMmeHeHus. VccienoBaTs cBoiicTBa
M3yyaeMbIX  BemiecTB. HaOmiomaTh  JIEMOHCTPUPYEMBIE H  CaMOCTOSITEIBHO
HpOBO[II/IMI)Ie OIIBITHEI. Ha6JIIOI[aTI> XUMHUYCCKUC peaKIH/II/I U OIIMUCBIBATHL HX C
IIOMOIIIBIO pOIIHOI‘O A3bIKA MW SA3bIKA XHMMHUH. COGJHOZ[&TI) HpaBI/IJIa TCXHUKU
0e30IMacHOCTH.

40

JKecTkocTh BOABI M CHOCOOBI €€
yCTpaHEHHUS.
(JIabopaTophslit onbIT Ne 15).

XapakTepu30BaTh BUbl KECTKOCTH BOJIbl. XapaKTepU30BaTh CHOCOOBI YCTpaHEHUS
KECTKOCTHU BOABI. Ha6JIIOIlaTI> N OIMUCBIBATH CAMOCTOATCIIbHO MPOBOAMMEIC OIIBITHI.
Ha6JIIOZ[aTB XUMHUYCCKHUE PCAaKIIMU U OIMUCBIBATH UX C MOMOIIBIO POJHOIO A3bIKa U
s3p1ka XuMuu. CoOITI0aTh MpaBriIa TEXHUKU 0€301MacHOCTH.

41

AIOMUHUNA — XUMHYECKUH DIIEMEHT U
MPOCTOE BEILIECTBO.
(JIabopaTophslit onibIT Ne 16).

OOBSCHATH 3aBHCUMOCTH CBOMCTB alIOMHHHS OT €ro crpoeHus. Mwmersb
HpeZ[CTaBJICHI/IC [0) Ba)KHef/'IHII/IX (bI/ISHI-IeCKI/IX U XUMHUYCCKUX CBOﬁCTBaX AJTFOMHUHUSL.
COHOCTaBJIHTI) XUMHUYCCKUC CBOfICTBa AJIFOMUHHUA C O6JIaCT$IMI/I HpI/IMeHeHI/ISI.
HccnenoBaTh CBOMCTBA W3ydaeMbIX BemiecTB. HaOnronaTh JAEMOHCTPHpPYEMBIE H
CaMOCTOATECIBbHO HpOBO,Z[I/IMBIG OIIBITHI. Ha6JHOL[aTI) XUMHUYECCKHUEC peaKHI/II/I 158
OIIUCBhIBATh UX C IOMOIIBIO pOI[HOFO A3bIKA U SA3bIKA XUMHU. CO6JIIOI[3,TI> HpaBI/IHa
TEXHUKHU 0€30MaCHOCTH.

42

Coenunenuns ATFOMUHAS.
(JTabopaTopHslii onibIT Ne 17).

Nmerey mnpexacraBieHHEe O BaXHEWIIMX XMMHYECKHMX CBOMCTBAX COCIMHEHUMN
anmtoMuHust. OOBSACHATh B3aUMOCBSI3U MEX/y HaX0KJIEHUEM B MPUPOJIE€, CBOMCTBAMH,
OMOJIOTHYECKON POJBI0  coenuHeHUi amoMuHUsS. COIMOCTABIATh XHUMHYECKUE
CBOMCTBa COEAMHEHHUH allOMUHUS C obsacTtaMu mpuMeHeHus. MccnenoBaThb
CBOMCTBA WU3ydyaeMbIX BemiecTB. HaOmogaTh M ONMUCHIBATH  CaMOCTOSITEIBHO
MPOBOJUMBIEC OMNBITEI. Habmogarh XUMUYECKHWE peaklMd W OIHUCHIBaTh HX C
MOMOIIBI0 POJIHOTO s3bIKa W si3bika xumun. CoONronaTh TpaBWIa TEXHUKH
0€30IMaCHOCTH.

43

[IpakTueckas padora Ne 6. [Tomyuenue
TOPBKOW COJIM (CEMHBOJTHOTO Cyib(ara
MarHus).

IIpoBoauTh, HAOMIOAATH U OMUCHI- BaTh XMMHUYECKUM SKCIIEPUMEHT MO MOIYYEHHUIO
3aJlaHHBIX BemlecTB. HaOo1aTh ¥ ONUCHIBaTh CaMOCTOSTENBHO IPOBOAUMBIE OIBITHI
C NOMOIIBIO POJHOIO S3bIKA M s3bIKa XMMHUU. JlenaTb BBIBOJBI IO PE3YJIbTATAM
IIPOBEJICHHBIX XUMUYECKUX onbITOB. COONI0IaTh NpaBUJIa TEXHUKH O€30MACHOCTH.

44

KonTtponsnast paGota Ne2 mo Tteme:
Mertamsl 1, 2, 3 rpynm.

OcymiecTBIATh  MO3HABATENBHYI0 PpE(ICKCHI0O B OTHONICHHH COOCTBEHHBIX
JOCTVIKEHHH B MPOIIeCCe penieHus yIeOHbIX U TIO3HABATEIILHBIX 33/1ad.

45

[TpakTnueckas pabota Ne 7.

HpOBO[II/ITI), Ha6J'IIO,ZIaTI> M ONHCBI- BaTh XHUMHWYCECKHHU SKCIICPUMCHT 110




BI)IHOJIHCHI/IC BKCHepI/IMeHTaJIBHI)IX
3aa4y 1o Teme «MeTauibl TJIaBHBIX
MOACPYIIII».

I/IZICHTI/I(l)I/IKaIII/II/I BCIIECCTB C TIOMOIIBKO KAa4YCCTBCHHBIX peaKqu/’I. Ha6JIIOZ[aTI) u
OMHUCBIBATH CAMOCTOATCIIBHO ITPOBOJUMBIC OIIBITBI C MMOMOINBKO POJHOTIO SA3bIKA H
SA3bIKA XUMHUU. I[eﬂaTI: BBIBO/JIbI I10 PE3YyJIbTaTaM IMPOBCACHHBIX XUMHUYCCKUX OIIBITOB.
CoOlimo1aTh MpaBHiia TEXHUKU O€30MMaCHOCTH.

46

OOmiasi XapaKTepUCTHKA IEePEXOIHBIX
METaJLJIOB.
(JTabopaTopHslii onbIT Ne 18).

XapaktepuzoBaTh  0OIIME CBOWCTBAa MEPEXOJHBIX  MeTaLIOB.  OOBICHATH
3aBUCHMOCTh CBOMCTB TEPEXOJHBIX METAIOB OT cTpoeHus. O000Imars 3HaHUS U
JieNaTh BBIBOABI O 3aKOHOMEPHOCTSX M3MEHEHHUI CBOWCTB IMEPEXOJHBIX METAJUIOB.
[IporHo3upoBaTh CBOMCTBA HEM3YUYCHHBIX JJIEMEHTOB U MX COCAUHECHHI HA OCHOBE
3HAHUM O MEPUOINYECKOM 3aKOHE.

47

XpoMm.
(JIabopaTophslit onbIT Ne 19).

OOBSCHATH 3aBUCHMOCTb CBOMCTB XpOMa OT €ro CTpoeHHs. MIMeTh npeacTaBiIeHue o
BOKHEHIIUX (U3MUECKUX U XMMHMUYECKHUX CBoMcTBax Xpoma. ComnocraBisiTh
XMMHUYECKHE CBOWMCTBA XpoMma ¢ oOnacTsiMu mpuMeHeHus. HaOmronaTe U onmuchIBaTh
JEMOHCTPUPYEMBIE OTIBITHI.

48

CoenuHeHus  xpoma.  3aBUCHMOCTD
KHCJIOT HO-OCHOBHBIX H OKHCIIUTCIIBHO-
BOCCTaHOBHUTCIBHBIX CBOICTB oT
CTENECHU OKUCJICHUS MeTaa.
(JIabopaTopnslit onibIT Ne 20).

YcTranaBiuBaTh 3aBUCHUMOCTb MEX/1y KUCIOTHO-OCHOBHBIMU CBOMCTBAMHU OKCHIIOB U
THAPOKCUIOB XpoMa M 3HAUEHHEM CTENEHH OKHCIEHHUS. XapaKTepu30BaTh
amdorepHble cBOHCTBa okcuiaa W ruapokcuga xpoma(lll). OmuceiBaTh B3aMMHBIE
Iepexo/ibl XpoMaToB U JuXpomaroB. MccienoBaTh CBOMCTBA M3y4aeMbIX BELIECTB.
HaGnronate  neMOHCTpUpYEMble ¥ CaMOCTOSITENIBHO — MPOBOJWMBIE  OMBITHI.
Habnronate XMMHUYecKHe peakiMi U ONMUCHIBATh MX C MIOMOIIBIO POJHOTO SI3bIKA U
s3p1ka XuMuu. CoOII0IaTh MpaBriIa TEXHUKU 0€301MacHOCTH.

49

Maprasern.
(JTabopatopHusIit onbiT Ne 21).

OOBSCHATH 3aBHCHMOCTh CBOWCTB MapraHila OT €ro crpoeHus. KwmeTsb
MIPEJICTABICHHE O BAKHEUITUX (PU3UYECKHX W XUMHUYECKUX CBOMCTBAX MapraHiia W
ero coequHeHuit. ConocTaBiIsTh XUMUYECKHE CBOMCTBA MapraHIla U €ro COeAMHEHUI
¢ oOnacTsMu mpuUMeHeHusl. XapakTepu3oBaTh okcu Maprania(lV) kak oxkucauTens
MW Karaqu3aTop, NEpMaHTaHaT Kalius Kak OKuchuTedb. lMcciemoBarh CBOMCTBa
u3y4yaeMbIX BemiecTB. HalOmronate W ONMCHIBaTH CaMOCTOSITENIBHO ITPOBOIUMBIE
onbIThl. HabmiogaTe XUMHUYECKUE PEAKIIMU M OINUCHIBATH UX C MOMOIIBIO POJHOTO
sI3pIKA | si3bIKa XUMUH. COOJIFOIaTh TIPABHIIa TEXHUKH 0€30TIaCHOCTH.

50

Kexe3o kak XUMHUUECKUH DJIICMEHT.
(JTabopatopHubIit onbIT Ne 22).

XapakTepu3oBaTh JKENE30 KaK XUMHYECKUU dieMeHT. OOBSICHATh B3aWMOCBS3U
MEXy HaXO0XJICHUEM B MPHUPOJE, CBOMCTBAMU U OMOJIOTHYECKOM POJIBIO Kele3a.
UccnepoBath cBoMcTBa M3ydaeMbIX  BemecTB. HaOmogaTh W ONUCHIBATH
CaMOCTOSITEIEHO  MPOBOAWMBIC  OMBITEL.  CoONMojmaTh  MpaBWiIa  TEXHUKU
0€30IMaCHOCTH.




51

Xene3o — mpocroe BemecTBo.
(JIabopaTophslit onbIT Ne 23).

XapakTepru30BaTh KeJIe30 Kak MPocToe BemecTBO. OOBSICHITh 3aBUCUMOCTH CBOWCTB
&Kene3za OT ero cTpoeHus. MMeTs mpeicTaBieHHE O BaKHEHIINX (DU3UYECKUX H
XMUMHMUYECKUX CBOMCTBax jkene3a. ComocTaBisTh XMMHYECKHE CBOMCTBA JKeje3a C
oOmactsmu npuMeHeHus. VccrnenoBaTh cBoiicTBa M3y4yaeMbIx BemecTB. Habmonars
U OIMUCBIBATH JCMOHCTPALMOHHBIC MW CAMOCTOSATCIBHO IIPOBOAHMMBIC OIIBITHI.
Ha6JIIOZ[aTB XUMHUYCCKHUE PCAKIIMU U OIMUCBIBATH UX C MOMOIIBIO POJHOIO A3bIKa U
s3p1ka XuMuu. CoOITI0aTh MpaBriIa TEXHUKU 0€301MaCHOCTH.

52

CoenuHeHHns Keesa.
(JIabopaTopHslii onibIT Ne 24).

NMets npencTraBieHUe O BaKHEUIINX XMMUYECKUX CBOMCTBAaX COCAUHEHUN Kellesa.
CpaBHUBaTh KHCJIOTHO-OCHOBHBIE M OKHMCIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
ruapokcuaa sxene3a(ll) u runmpoxcuma xenesa(lll). ComocraBiarh XUMHYECKHE
CBOICTBa COEAMHEHUH Kele3a ¢ 001acTIMU IPUMEHEHMSI. XapaKTepU30BaTh METO IbI
nepeBoaa coieit sxkene3a(ll) B comm xenesa(Ill) u obparHo. MnenTuduunpoBaTh
nonsl xkene3a(ll) u (III) ¢ momompio kadecTBeHHBIX peakuuid. MccienoBaTh
CBOICTBa M3y4yaeMbIX BeulecTB. HabmoaTh JEMOHCTPUPYEMbBIE U CAMOCTOSITEIBHO
poBOAMMBIE ONBITEI. HaOmogarh XMMHUYECKHME peaklUUd M OINUChIBaTh HUX C
MOMOIIBIO POJHOTO s3bIKa W s3bika XxuMuH. CoOdronaTh TNpaBWiIa TEXHHUKH
0€30MaCHOCTH.

53

Mens.
(JTabopaTtopHslii onbIT Ne 25).

Nwmets npeacTaBJICHUEC O Ba)KHEHUIIINX (1)I/I3I/II-I€CKI/IX U XUMHUYECKUX CBOUCTBaX Mean
u €c COCIII/IHCHI/Ifl. ComocTaBiaaTh XUMHYECKHE CBOMCTBA MEIU U €€ COCIII/IHCHI/Iﬁ C
00acTAMH MPUMEHEHHs. XapaKTepH30BaTh MPOMBIIIJICHHBIE CIOCOOBI MOJIyYSHHUS
Menu. HccnenoBaTh cBoiicTBa W3ydyaembix BemiecTB. HaOmiomaTe u omuchiBaTh
CaMOCTOATCIIBHO ITPOBOJUMEBIC OIIBITHIL. Ha6JHOL[aTI) XUMHUYCCKHUE pPCaKuu U
OMHCBIBATh UX C MOMOIIBIO POJHOTO A3BIKA U A3BIKA XUMHUH. CO6JIIOI[3,TI> ImpaBujia
TEXHUKU O0€30MACHOCTH.

54

[IpakTueckas padora Ne 8. ITomyuenue
MEJIHOTO KyIopoca.

IIpoBoauTh, HAOMIOAATE U OMUCHI- BaTh XUMHUYECKUHM SKCIIEPUMEHT MO MOIYYEHHUIO
3aJlaHHBIX BemlecTB. HabmonaTh ¥ ONKCHIBaTh CAaMOCTOSITENBHO IPOBOAUMBIE OIBITHI
C NOMOIIBIO POJHOTO S3bIKA M sI3bIKa XMMHH. JlermaTb BBIBOJBI 10 PE3yJbTaTaM
IIPOBEJIEHHBIX XUMUYECKUX onbITOB. COONI0IaTh NpaBUJIa TEXHUKH O€30IIaCHOCTH.

55

Cepebpo.

OOBACHATH 3aBUCHMOCTH CBOWCTB cepedpa oT ero crpoeHus. Imets npencraBieHue
0 BaXHEUIUX (U3MYECKUX M XUMUYECKUX CBOMCTBaxX cepedpa M €ro COeAMHEHUH.
ConocTaBisiTh XMMHMUYECKHE CBOMCTBA cepeOpa M €ro COoeIMHEHUuN c oO0jacTIMu
npuMmeHeHus. HabmoaaTh 1 0nuChIBaTh IEMOHCTPUPYEMBIE OTIBITHI.

56

30J10TO.

OOBSCHATH 3aBUCUMOCTh CBOMCTB 30JI0Ta OT €ro cTpoeHus. MiMeTh npejicTaBieHue o




BOKHEUIIUX (PU3MYECKUX W XUMHUECKHX CBOMCTBax 3oJioTa. CoOmocTaBisTh
XUMUYECKUE CBOWCTBA 30JI0Ta C OOJACTSIMU MPUMEHEHHs. XapaKTepu30BaTh
CHI0COOBI BBIJIEJIEHMSI 30J10Ta U3 30JJI0TOHOCHOM MOPOBI.

57 [uHk. OOBSCHATH 3aBUCHMOCTH CBOMCTB IIMHKA OT €ro CTpoeHHs. VIMeTh npeacTaBiIeHue o
BOKHEHIINX (PU3MUECKUX U XUMHUYECKHUX CBOMCTBaX LMHKA U €ro COEAWHEHUH.
ComnocTaBlsATh XMMHUYECKHE CBOMCTBA IIMHKA M €r0 COENMHEHHMH C 00JacTsaMu
npuMmeHeHus. MccaenoBaTh cBoiicTBa u3yyaeMblx BeulecTB. HaOmtogate u
ONMCHIBATh CAMOCTOATEIBHO NPOBOAMMBIE ONBITH. Habmiogare xumuueckue
PEaKIMy U OMUCHIBATh UX C TIOMOIIBIO POJTHOTO SI3bIKA U sI3bIKa XUMUH. CoOnronaTh
IIpaBWJIa TEXHUKH 0€3011aCHOCTH.
58 Pemenne 3amayu u  BblnosiHeHUE | COCTaBISATh ypaBHEHHUS peakUui, C MOMOIIbIO KOTOPBIX MOKHO OCYILECTBUTH
yIpaxHEHUH. LENOYKH MpeBpamieHuil BemiecTB. OCYyIIECTBIATh pacdyeTbl IO XUMHYECKUM
ypaBHEeHUsM. Vcr0J1b30BaTh aITOPUTMBI IPU PEILICHUH 3a]au.
59 IIpaxTnueckas pabota Ne 9. | IIpoBoauTh, HaOMIOAATH M ONMCHI- BaTh XUMHYECKUH OSKCHEPUMEHT 11O
Brinosinenue AKCHEPUMEHTAIbHBIX | MACHTU(UKALIMKA BEIIECTB C IOMOUIBI0 KauyecTBEHHBIX peakuuil. Habmromate u
3ajau no Teme «MeTamibl NMOOOYHBIX | OMMCHIBATH CAMOCTOSITENIBHO IMPOBOJAMMBIE OIBITBI C MOMOIIBIO POJIHOTO SI3bIKA U
MOATPYIID. A3bIKa XUMUU. JlenaTh BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHBIX XUMUYECKUX OIBITOB.
CoOlimoiaTh MpaBuiia TEXHUKH O€30MTaCHOCTH.
60 Oo6oO6maromee moBTropeHre 1o TeMe | COCTaBNATh CpaBHUTENbHBIE W oOoOmIarome cxembl. [IpoBOIUTH pacyeTsl 1o
«MeTanusD». XUMHUYECKUM (QOopMysaM U ypaBHEHUSM peakluuid. OCylecTBISATh NO3HABATEIbHYIO
pedrekcuio B OTHOMIEHHH COOCTBEHHBIX JIOCTHIKEHHH B TMIPOIECCE pEIIeHUs
yueOHBIX M MO3HABATENBHBIX 33/a4.
61 KonTpomasnas padora Ne 3 o teme OcCyIecTBIATh  MO3HABATENBHYI0 pEQIEKCHI0 B  OTHOIIEHHWH COOCTBEHHBIX

« IlepexoTHbIE METAJIBI»

Z[OCTI/I)KCHI/Iﬁ B IIPOLECCC PCIICHU A yqe6HBIX 1 TI03HABaTCJIIbHBIX 3aJa4.

Tema 3 Ctpoenne atroma. XumMuieckasi CBsi3b. § 4acoB

62 SAnpo aroma. SnepHble peakiuu. O000marTy MOHATUS <«SAAPO», IPOTOH», CHEUTPOH», «U30TOMBI», «HYKIHIBI».
XapakTepu30BaTh CTPOCHHE AaTOMHOTO sAapa. PaznuuaTh TEpMUHBI HYKIUABI U
M30TOMBL.  XapakTepU30BaTh THIBI PAJAMOAKTHBHOTO pachaja, THIbI SIEPHBIX
peaKkuui.

63-64 DneKTpOHHBIE KOHPUTYpAIIUU aTOMOB. XapakTtepu3oBaTh COCTOSIHHE JJIEKT- poHa B aroMme. O000maTh MOHATUS

(QIEKTPOHHAsl KOH(UTrypalus», «IHEPreTUUYEeCKUH YpPOBEHBbY, «IIIEKTPOHHAS
opbutanb». XapaKkTepu3oBaTh KBaHTOBble uHcia. PopmymupoBarh 0a30BbIe
NPUHIUTB PACOpPECNICHUS AJIEKTPOHOB 1o opOuTansiM. CpaBHHBATH AIIEKTPOHHI,




HaXOJAIIMECs Ha pa3HBIX YPOBHAX, MO QopMe, SHepruu. XapaKTepu30BaTh
BAJICHTHBIE BO3MOXKHOCTH aTOMOB XMMUYECKUX DJIEMEHTOB.

65 KoBanentHasts c¢Bsi3b U cTpoeHue | KoHKpeTH3npoBaTh MOHATHUS «XMUMMUYECKash CBS3b», «BAJIEHTHOCTHY». (000marh
MOJIEKYII. MOHATHUSl «KOBAJIEHTHAsl HEMOJSPHAs CBS3b», «KOBAJEHTHAs TOJSPHAS CBS3bY.
OOBSCHATH  MEXaHW3Mbl ~ OOpa3oBaHMsI  KOBaJIGHTHOW  CBs3W.  OMNUCHIBATH
XapaKTePUCTUKH KOBAJIEHTHOH cBsi3u. [Ipencka3piBaTh GopMy IPOCTHIX MOJIEKYIL.
66 HNonnass cBs3b. CtpoeHne MOHHBIX | O000IIATh TOHATUS «HMOHHAS CBS3bY, «KPUCTAUIMYECKas pemeTkay. OObICHATh
KpPHUCTAJLJIIOB. MEXaHHU3Mbl 00pa30BaHNs HOHHOM CBSI3U. XapaKTepU30BaTh TUIIbI KPUCTAIUIMUECKUX
pELIETOK HOHHBIX COEIMHEHUM.

67 Merannnueckas CBs3b. | O0O0MmIATh MOHIATHE «MeTaTn4ecKast CBs3b». OOBACHATH MEXaHU3MbI 00pa30BaHUS

Kpucrannnueckue pemeTku METaNIOB. | METAJIMYECKONH  CBA3M. XapaKTepU30BaThb THIIBI KPUCTAJUIMUECKHUX PEHIETOK
METAJLIOB.

68 MexMoneKyIsspHble B3aUMOICHCTBHSL. XapakTepu3oBaTb THUIIBI MEXKMOJIE- KYISpPHOTO B3auMojelcTBud. (O000mars
MOHSATHE «BOAOPOJHAS CBsI3bY». OOBSCHATH MEXaHU3MbI 0OpPa30BaHUS BOJOPOIHOM
CBSI3H.

69 Oo6o6maromee moBTropeHre 1o TeMe | COCTaBNATh CpaBHUTENbHBIE W 00oOmIaromue cxembl. [IpoBOIUTH pacdeTsl Mo

«CTpoeHMe BEIEeCTBaY. XUMHUYECKUM (QopMysiaM U ypaBHEHUsIM peakuuil. OCylIeCTBIATh MO3HABATEIbHYIO
pedrekcuio B OTHOIICHHH COOCTBEHHBIX JIOCTHKEHHH B TMIPOIECCE pEIIeHUs
y4eOHBIX M O3HABATEIBHBIX 33/1a4.

Tema 4 OcHOBHBIEC 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHMYecKHX peakuuii 17 yacos

70 TemnoBeie  3ddexTl  XUMHYECKHX | XapaKTepHU30BaTh TEIUIOBBIE 3(PeKThl XuMHuyeckux peakiuii. O600maTh NOHATHS

peaxuil. «OK30TepMHUYECKasl  peaklus», <«QHAOTEpMHUUYEecKas  peakuus».  ONuchiBaTh
TEPMOXUMHUYECKHNE pEaKInuu. PaccuuThBaTh TeIUIOBBIE S(PHEKTh XUMHUYECKHX
peakuuii. Onpenensats NOHIATHE «AHTANbNUs. ONpenensTs TEIUIOThl 00pa30BaHUS
BELIECTB.

71 3akon ['ecca. ®opmynupoBaTh 3aKkoH l['ecca m cneactBue W3 Hero. PaccuuThiBaTh TEIOTHI
peaknuu 4epe3 TEIyIoThl 00pa30BaHUs BELIECTB. PacCUMTHIBATH TEIUIOTHI PEaKIMU
4yepes3 DHEPTUHU CBSI3EH.

72 OHTpoOmnusl. Bropoii 3akoH | @opMynupoBaTb BTOPOM 3aKOH TepMOoAMHaMHMKH. OnepupoBaTh IMOHSATHEM

TEPMOIMHAMHKHU. «QHTPOIUSY.
73 OHeprus I'n06ca 51 KpUTepHH | XapakTepu3oBaTh »dHeprur0 [mbOca Kak TepMOIMHAMUYECKYIO (YHK- IHIO.
CaMOIIPOU3BOJIBHOCTH xuMmuueckux | [IporHo3upoBaTh BO3MOKHOCTb NPOTEKAHUS XMMHUYECKUX pEaKkUUid Ha OCHOBE

peaKuui.

VMEIOIINXCS 3HAHUM 110 XUMHYECKOM TepMOJMHAMUKE. XapaKTEepU30BaTh KPUTEPUHU




CaMOITPON3BOJIBHOCTH XUMHWYCCKUX peaxunﬁ.

74

Pemmenue 3amay.

OcCyIecTBIATh pacueThl TEIUIOBBIX 3(P(PEKTOB XMMHUECKHX PEaKIHii Ha OCHOBE
JaHHBIX O TemioBoM d¢dexTe oOpazoBaHus BemecTB. IIporHo3upoBarth
BO3MO’KHOCTh IPOTEKAHUSI XUMUYECKUX PEAKIMii Ha OCHOBE MMEIOIIMXCS 3HAHHM 110
XUMUYECKOH TepMoanHamuKe. OCyIIeCTBISATh PACYEThI IO XUMHUYECKUM (OpMyIIam.
Vcnonp30BaTh alTOPUTMBI TPU PEIICHNUH 3a/1a4.

75

CKopoCTh XUMHUUYECKOHN peakuuu. 3aKOH
JEUCTBYIOIIUX Macc.

XapakTepu3oBaTb CKOpPOCTb XUMHYECKOW peakiuu. OOBACHATH 3aBUCHUMOCTh
CKOPOCTH XMMHYECKOW PEaKIHH OT pa3inyHbIX (akTopoB. DOpMyIHpOBaTh 3aKOH
neiictByronx Macc. Habmogath ¥ onuchIBaTh JEMOHCTPUPYEMBIE ONIBITHI.

76

3aBUCUMOCTh CKOPOCTH pEakuu OT
TEMIIEPaTypBI.

OnpenensiTb MOHATHA «TEMIEPATYPHBIH KOA(PQPUIMEHTY», «IHEPTUS AKTHUBAIHMY.
®opmynupoBaTh npaBuiio Bautl'opda. OOBICHATH NPUUNHY YBEITHYEHHUS CKOPOCTH
peaknuu Tpu HarpeBaHuu. HabmiomaTe AEeMOHCTpHpYEMBIE M CaMOCTOSITEIHHO
MpOBOJUMBIE OMBITE. HaOmomaTh XUMHUYECKHE pPEAaKIWW W ONHCHIBATh HX C
MOMOIIBIO POJHOTO s3bIKa W si3bika XxuMuH. CoOdronaTh TNpaBWiIa TEXHHUKH
0€30MaCHOCTH.

77

Karanus. KaranuszaTopsi.

Onpenenars MOHATHS «KaTaIH3», «KATau3aTop», «(PHEPMEHT», «CEIEKTUBHOCTHY,
«TOMOTEHHBIN KaTaJIN3», «TE€TEPOreHHBIN KaTaau3». OObSICHATh MEXaHU3M JCHCTBUS
Karanuzatopa. OmNUChIBaTb  MEXaHW3Mbl TOMOTE€HHOTO, TE€TEPOreHHOTO0 |
(epMEHTAaTUBHOTO KaTaln30B. HaOmromaTe JNEMOHCTPUPYEMBIE M CaMOCTOSITEIHLHO
MPOBOJUMBIEC OMNBITEI. Habmogarh XUMUYECKHWE peaklMd W OIHUCHIBaTh HX C
MOMOIIBI0 POJIHOTO s3bIKa W si3bika xumun. CoONronaTh TpaBWIa TEXHUKH
0e30IMacHOCTH.

78

[IpakTueckas padora Ne 10. CxopocTh
XUMUYECKON PEaKLUH.

IIpoBoauTh, HAOMIOATh U ONKCHIBATH XUMUYECKHM SKCIIEPUMEHT IO OIPENIEICHUIO
(axTOpOB, BIUSIONIMX HAa CKOPOCTh XUMHUYECKOW peakiuu. McciaemoBarb ycrnoBus,
BIIMSIIOLIME HA CKOPOCTh XUMHUYECKOH peakluu.

79

Xumnueckoe paBHoBecue. KoHcTaHTa
paBHOBECHS.

XapakTepu3oBaTb ~ XUMHUYECKoe paBHOBecue. CpaBHUBaThb OOpaTuMble U
HeoOpaTHMble  peakUuu.  XapaKTepu3oBaTh  KOHCTAHTY  paBHOBECHA  Kak
KOJIMYECTBEHHYIO XaPAaKTEPUCTUKY IOJIOKEHHUS] XUMHUYECKOTO PABHOBECHSL.

80

[Tpunnun Jle larense.

®opmynupoBars npuHuun Jle Illarense. XapakTepu3oBaTh THIIBI PABHOBECHBIX
cucteM. OOBSICHATh 3aBUCHUMOCTh TIOJOXEHUS XUMHUYECKOTO paBHOBECHUSI OT
paznuuHbiX (QaxTopoB. IlpeackaspiBaThb HampaBiI€HUE CMEUICHUS XHMHYECKOIO
paBHOBECHSI MPU W3MEHEHUU YCIOBUH TIPOBEIEHUS OOpaTUMON XMMHUYECKOMN
peakuuu.
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HNonnoe MPOU3BENECHNUE
Bonopoauslii mokasaress.

BOJBI.

XapakTepu3oBaTb HOHHOE INIPOMU3BEIACHUE BOJbI, BOJOPOJHBIM  IOKA3aTElNb.
IIpoBoaute pacuer pH pacTBOpPOB CHIIBHBIX 3JIEKTPOJUTOB. DKCIEPUMEHTAIBHO
ONPEENATh KUCIOTHOCTh CPEIbl PA3IUYHBIX PAaCTBOPOB, B TOM YHCJIE U B OBITY.
3HaTh MpaBWJia OKa3aHUS MEPBOI MOMOUIM MpH MONAJaHUU HAa KOXY pacTBOPOB C
BBICOKMM M HU3KUM pH.

82

XUMHUYECKOE PaBHOBECHE B PACTBOPAX.

XapakTepu3oBaTh XHMHUYECKOE paBHOBeEcHE B pacTBopax. Omnpenenarb MOHSATHS
«KOHCTaHTa JUCCOLUALANY, KIIPOU3BEACHUE PACTBOPUMOCTU». [IpOBOINUTE pacueTsl
110 XUMUYECKUM (OpMysIaM U YpaBHEHHUSIM.

83

[IpakTrueckas pabora Ne
XHUMHUYECKOE PABHOBECHE.

11.

HccnenoBaTh yCIOBUS, BIUSIONIME HAa TOJIOKEHHWE XHMHUYECKOTO pPaBHOBECHSI.
[TpoBoUTH, HAOIOIATH M OMUCHIBATh XMMHUYECKHUIA SKCIIEPUMEHT IO OMPEIEIICHUIO
(GakTOpoOB, BIMSIONIMX Ha CMEIIEHWE XWMUYECKOTO paBHOBecus. Habmromate u
OTIMCHIBATh CAMOCTOSITEIBHO IPOBOMMBIC OMBITHI C MOMOIIBIO POJHOTO SI3BIKA H
SI3bIKa XUMUU. J{eraTh BBIBOJBI MO pe3yJIbTaTaM MPOBEICHHBIX XUMUYECKIX OTIBITOB.
CoOmoiaTh MpaBHiia TEXHUKH O€30MMaCHOCTH.

84

XHUMHUUECKHe
DNEKTPOIH3.

HCTOYHHUKU

TOKa.

XapakTepu30BaTh XMMUUECKHE UCTOYHUKU TOKA. XapaKTEepU30BaTh JIEKTPOJIN3 KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN Npouecc. OOBICHIATH MPOLECCHI, TPOTEKAIOIINE
IIPU 3JEKTPOJIM3€ PACIUIaBOB U PACTBOPOB. OmpenensiTe MOHITHA «CTaHIApTHBIN
AJIEKTPOIHBIN NOTEHIIMAI» U «3JIEKTPOJBIKYIIAsl CUJIA PEAKIII.

85

Oo6oOmiaromee TMOBTOPEHHE  T10

«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMHUHN.

TEMEC

CocTaBnsaTh CpaBHHUTEIbHBIE W OOOOIIaroIre cxeMbl. [IpoBOIUTH pacdeTsl Mo
XUMHUYECKUM (QOopMysaM U ypaBHEHUSM peakuuid. OCylecTBIsATh NO3HABATENbHYIO
pedrekcuio B OTHOMIEHHH COOCTBEHHBIX JIOCTHIKEHHH B TMIPOIECCE pEIIeHUs
yueOHBIX M MO3HABATENBHBIX 33a4.

86

Kontponsnast pabora Ne 3 1o

«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMHUHN.

TEMEC

OcymiecTBIATh  MO3HABATENBHYI0 Ppe(ICKCHI0O B  OTHONICHHHM COOCTBEHHBIX
JOCTH>KEHHM B TIPOIECCE PEIICHHs YIeOHbIX M TTO3HABATEIbHBIX 3a/1a4.

Tema 5 XumMnueckasl TeXHOJIOTHSA 7 YacoB

87 Hayunsle  npunuunel  opranuzaunuu | CucremMaTH3upoBaTh OOIIME MPUHLMIIBI HAaydyHOH OpraHu3alud XUMHYECKOTO
XMMHUYECKOTO TPOU3BOJICTBA. IPOU3BOJICTBA.
88 IIpon3BOACTBO CEPHON KUCIIOTHI. XapakTepu3oBaTh MPOLECC MPOU3BOJCTBA CEPHOM KUCIOTHL. ONHUCHIBATh Ka)KyIO

cTanuio npou3BojacTBa. OOBSACHATH YCIOBHUS IPOBEICHUS XMMMUECKHUX PEaKLIHMH,
JIC)KAIHUX B OCHOBC IMTOJTYYCHUA cepHoﬁ KHACIOTEI. ONUCBIBATh XUMUYECKUE pcaKkuuu,
JIeKallMe B OCHOBE MOJIyUYEHUSI CEPHON KUCIIOTHI, C UCTIOIb30BAaHUEM POJIHOTO S3bIKA
U si3bIKa XUMHH. OOBSCHATH CIIOCOOBI 3alIUTHI OKPYXKAIOIIEH Cpe/lbl U YeIoBeKa OT
IIPOMBIIIJIEHHBIX 3arpsi3HeHud. HaOmromate W onMchIBaTh  IEMOHCTPUPYEMbBIE




OIIBITHI.

&9

IIponsBoacTBO aMMHaKa.

XapakTepru3oBaTh TPOIECC NPOU3BOACTBA amMmuaka. OOBICHATH ONTHMAJbHBIC
YCJI0BHUA MPOBCACHHUA XUMHUUYCCKUX peaKuHﬁ, JeXKamrux B OCHOBC IIOJIYYCHHUA
amMmuaka. ONUCHIBATE XUMHYECKUE peaknuu, JCKaAIME B OCHOBC IIOJYYCHUA
aMMHaKa, ¢ UCIIOJIb30BAHUEM POJHOTO A3bIKa U SA3bIKa XUMHU. OOBICHATE CHOCOGI)I
3alIUThl OKPYKAIOWIEH Cpelbl W YeJIOBEKa OT NPOMBIIUICHHBIX 3arpsA3HCHUI.
Habnronate ¥ ONMCHIBaTh JEMOHCTPHPYEMBIE OTIBITHI.

90

[Ipon3BoOACTBO YyryHa.

Xapaktepu3oBaTh TMpollecC MPOU3BOJACTBAa uyryHa. ONHUCHIBaTH XUMHYECKUE
peaxiuu, Jiexalire B OCHOBE MOJIy4E€HUS UYT'yHa, C UCIIOJIb30BaHUEM POJTHOTO SI3bIKa
U si3biKa XUMHH. OOBSCHATH CIOCOOBI 3aIIUTHI OKPYKAIOIIEH Cpellbl U YeIoBeKa OT
IIPOMBIIIJIEHHBIX 3arpsi3HeHud. HaOmrogath W omMChIBaTH  JIEMOHCTpUpPYEMbIE
OIIBITHI.

91

IIpon3BoaCTBO CTANH.

Xapaktepu3oBaTh MPOIECC MPOU3BOACTBA CTall. ONMUCHIBATh XUMUYECKHUE PEAKIIUH,
JeXKallMe B OCHOBE IOJIy4YEHHUsI CTallM, C UCIIOJIb30BAaHUEM POJIHOTO SI3bIKA U S3bIKA
xuMuU. OOBICHATH CIMOCOOBI 3alIUTHI OKPYXKAIOIIEeW Ccpeipl M YeJOoBeKa OT
IIPOMBIIIJIEHHBIX 3arpsi3HeHud. HaOmrogate W omMchIBaTH  JIEMOHCTpUpPYEMbIE
OIIBITHI.

92

[IpoMBIIITIEHHBII OPTraHUYECKUI CUHTES.

CpaBHUBaTh OCHOBHOM M TOHKUN OpraHuueckuil cuHTe3. OnuchIBaTh CHHTE3bI Ha
OCHOBE CHMHTE3-ra3a. XapaKTepu3oBaThb IPOLECC IPOU3BOACTBA  METAHOJIA.
OnuceiBaTh XMMHUYECKHE pEAKIUH, JIEKAIIME B OCHOBE IOJyYEHHUS] METaHOJa, C
HCIOJIb30BAHUEM POJHOTO SI3blKa U 53bIKa XUMHUHU. OOBICHATH CIOCOOBI 3aIIUTHI
OKpYKAIOILIEH CPeibl U YEJIOBEKA OT IPOMBIIJICHHBIX 3arpsI3HEHUMN.

93

XUMHUYECKOE 3arpsi3HEHNE OKpYKaroeit
cpenbl. «3eyeHas XUMUs.

XapakTepu30BaTh OCHOBHBIE (DaKTOPHl XHUMHUYECKOTO 3arpsi3HEHHsI OKpYXKarolei
cpensl. OnpenensiTh ICTOYHUKUA XMMHUYECKOTO 3arpsA3HEHUS OKpYXKaroUlel cpesl 1
apryMEHTHPOBAHHO IMpeajiaratb CcHocoObl HX oxpaHbl. OmpenensTb MOHATHE
«3eseHas» XuMusl. XapakTepu30BaTh 00IIME TPUHIUIIBI «3EJIEHON) XUMUH.

Tema 6 Xumusi B ObITY

M Ha CJIy:k0e yesioBevyecTBa 9 yacos

94

XUMHSA NI,

XapakTepru30BaTh OCHOBHBIC KOMIIOHEHTBHI THIMUA — OEIKH, JXUPBI, YIIIEBOIBI,
BUTaMUHBL. ONUCHIBATH XUMHUYECKHE PEAKIMH, JIKAIMe B OCHOBE IOJIyUYEHUS
n3ydaeMbIx BemiecTB. KimaccudunupoBaTh u xapakTepu30BaTh MUILIEBHIE JTOOABKU.
[IponaranupoBaTh 370pOBbIH 00pa3 >ku3HU. MCroap30BaTh MOJTYYCHHBIC 3HAHMS
Npy TPUMEHEHWW pa3INYHBIX BEmeCTB B ObITy. HabOmomaTe W ONUCHIBATH
JEMOHCTPHUPYEMBIE OTIBITHI.




95

JlekapcTBEeHHBIE CpECTBA.

OcBauBaTh HOPMBI SKOJIOTHYECKOTO U 0€30TIaCHOTO 0OpaICHHS C JICKAPCTBCHHBIMH
npenaparamu. KiaccuuuupoBaTh JICKapCTBEHHBIE CpeACTBa. lcmonb3oBath
IIOJIy4CHHBIE 3HAHMS IIPU INPUMEHEHUU JieKapceTB. IIpomaranaupoBarh 310pOBBIN
o0pa3 KHu3HHU.

96

Kocmernueckne u  mapdromepHbie
cpeacTBa. beiToBas Xxumusl.

XapakTepru3oBaTh KOCMETHYECKHE W mapdroMepHbie cpeactBa. [IporHo3mpoBaTh
MOCJICJICTBUSL HApPYIIEHUH TpaBWI O€30MacHON pabOTHI CO CPEeACTBAMH OBITOBOI
xumuu. crnons30BarTh IMOJIYYCHHBIC 3HAHUA MPHU NPUMCHCHHUU PA3JIMYHBIX BCUICCTB
B 6BITy. Ha6JIIOIlaTI> U OIIMCBIBATH CaAMOCTOATCIIBHO TPOBOJUMLBIC OIIBITBI C
MOMOIIIBI0 POJHOTO sI3bIKA W si3bIKa XUMHH. [IpomaranaupoBath 370pOBBIA 00pa3
JKU3HU.

97

IIurMeHTBI ¥ Kpacku.

CpaBHUBaTh NHUIMEHTHl M KpacKu. XapaKTepU30BaThb MPUHIMIIBI OKpAIIMBAHUI
TKaHe#. Mcnob30BaTh MOTYYEHHBIE 3HAHUS IIPU IPUMEHEHHUH Pa3JIM4YHbIX BEIIECTB
B ObITy. HabmonaTh 1 onMchIBaTh IEMOHCTPUPYEMBIE OMBITHI C IIOMOILBIO POJHOTO
SI3bIKA U SI3bIKA XUMHH.

98

XuMHSIT B CTPOUTENIBCTBE. XUMHUS B
CEJIbCKOM XO35ICTBE.

XapakTepu3oBaThb Ba)KHEHIINE XWMHUYECKHE BEIECTBA B CTPOMTEILCTBE (THIIC,
U3BECTh, LIEMEHT, 0eToH U jp.). KiaccuduuupoBaTh MUHEpaIbHBIE yIOOPEHUS IO
pa3HbIM OCHOBaHHUAM. Pa3nnuaTh OCHOBHBIE MMHEpAJIbHBIE (Aa30THBIEC, KaJIUNHBIE,
¢bochopHsie) ynoOpeHus, pacKpeIBaTh UX POJIb B MOBBIIICHUN MTPOU3BOIUTENEHOCTH
CEIbCKOTO XO03siiicTBa. XapakTepu3oBaTh U KIACCU(PHULIUPOBATH CPENCTBA 3AIIUTHI
pactenuil. Mcrnosp30BaTh NOJMy4YEHHbIE 3HAaHUS NPU HPUMEHEHHU pPa3IMYHBIX
BelecTB B ObITy. HabntonaTh M ONMCHIBATH IEMOHCTPUPYEMBIE U CAMOCTOSITEIILHO
IIPOBOJIMIMBIE OTIBITHI C IIOMOIIIbIO POJIHOTO SI3bIKA U A3bIKA XUMUH.

99

Heoprannueckue matepuainsl.

XapakTepru3oBaTh TPAJAULHMOHHBIE M COBPEMEHHBIE KEPAMUYECKHE MaTepHUabl.
OnuceiBaTh XUMHYECKHE pPEAKIUH, JieXKallMe B OCHOBE IOJIyYEHHS H3Yy4aeMbIX
BemecTs. Vcnonp30Bark IONY4YEHHBIE 3HAHUSA IIPU  NPUMEHEHHMM pPa3jIMYHBIX
BeniecTB B ObITy. HabmoaTe 1 OonuchIBaTh IEMOHCTPHPYEMBIE OTIBITHI.

100

OCOOeHHOCTH ~ COBpPEMEHHOH  HayKH.
MeTtonoJIorusi HAy4HOTO MCCIIEIOBAHUS.
HcTouHnkn XUMHYECKON HHPOPMAITUH.

®opMynHpoBaTh OCHOBHBIE OCOOEHHOCTU COBPEMEHHOM XUMHH. XapaKTepHU30BaTh
HAayyHOE TIIO3HAHME, BBIAEIATh CYOBEKT M OOBEKT HAydyHOTO IO3HAHUS.
[Tonmp30BaThcs UCTOYHMKAMU XHUMHYECKOW MH(popMmanuu. Habmonate 1 OMuchIBaTh
JEMOHCTPUPYEMBIE OIIBITHI.

101

Oo6o06maromee moBTopeHue 3a Kypc 11
KJ1acca.

CocTaBnsaTh CpaBHHUTEIbHBIE W 0O0OOOIIaronIie cxeMbl. [IpOBOIUTH pacyeTsl Mo
XUMHUYECKUM (QOopMysaM U ypaBHEHUSM peakuuid. OCyLIeCTBISITh O3HABATEIbHYIO
pedeKCHI0 B OTHOIICHHH COOCTBEHHBIX JIOCTWKCHHH B TIpOIECCe peIIeHUs




yT-I€6HBIX " IIO3HABaTCIBbHBIX 3aJ1a4.

102

KonTtponsnast pabora Ne 4. Hrorosas
KOHTpOJbHasl padboTa 3a Kypc 11 knacca.

OcyliecTBIATh  MO3HABATEIbHYIO  PEQICKCHIO

B

OTHOIIICHHNH

Z[OCTI/I)KCHI/Iﬁ B IIPOLECCC PCIICHUA y‘~IC6HI>IX 1 TI03HABaTCJIIbHBIX 3aJa4.

COOCTBEHHBIX




